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Aunomayusn.  VccnenoBaHue  aCUMITOTHYECKOTO  IOBEJEHHUS  PEIIEHUN  CHUHTYISPHO
BO3MYILIEHHBIX YpaBHEHUI B KOMIUIEKCHBIX OOJIACTSX CBOJUTCS K HCCIEAOBAHUIO MHTEIPaloOB OT
HKCTMOHEHIMANIBHBIX (PYHKIUH copepkalux Ooubiioil mapamerp. Takue MHTErpasbl CyIeCTBEHHO
OTJIMYAIOTCS OT MHTETPAJIOB K KOTOPBIM IPHMEHHMMa METOJ mepeBaina. JlJig mccieqoBaHUs TaKUX
MHTErpajioB METOJ IepeBajia He NpHUMEHHMa. TakuMm 00pa3oM BO3HUKAeT 3ajaya IMOCTPOEHUS
oOnacTeil U BBIOOpa TyTEW MHTETPUPOBAHUS ISl MCCIIEIOBAHUS TaKUX HHTErpajoB. B manHoi
paboTe Ha KOHKPETHBIX MpHMEpax MHTErpajioB MOKa3aHbl MOCTPOEHHE 00JacTell B KOMIUIEKCHOM
IUIOCKOCTH U BBIOOp MyTeil MHTEerpupoBaHus. BelOpaHHBIE MyTH MHTErPUPOBAHMS 00ECIIEUMBAIOT
OTPaHUYEHHOCTh HMHTETPAJIOB MO OOJBIIOMY MapaMmerpy MpU CTPEMIIEHMH 3TOrO IMapamerpa K
o6eckoHeuHocTH. Ilpu mocrtpoenun obmactu U BeIOOpa MyTEHl WHTErpUPOBAHUS MCIIOJIB30BAHBI
JMHUM YPOBHS HEKOTOPBIX TAPMOHMYECKUX (YHKLUH, KOTOpPbIE MMEIOT HYJIM U OCOOBbIE TOUKH.
Tak>ke ncnoab30BaH MPUHLKIT CUMMETpUHU. B paHHuX paborax ObUIM pacCMOTpPEHBI Cllyyau, Korjaa
COOCTBEHHbBIE 3HAYEHMsI MaTpUIbl MIEPBOTO MPUOIMKEHHUSI CUHTYJISPHO BO3MYIIEHHOTO YpaBHEHUS
MMEJNH TOJIBKO HYJIM WM TOJBKO nostoca. Ciydan, Korja COOCTBEHHbIE 3HAYEHUS UMEIOT KaK HYJIH,
TaK MOJIOCHI He OBLIM PACCMOTPEHBI.

Abstract. The study of the asymptotic behavior of solutions of singularly perturbed equations
in complex domains comes down to the study of integrals of exponential functions containing
a large parameter. Such integrals differ significantly from the integrals to which the saddle point
method is applicable. The saddle point method is not applicable to study such integrals. Thus,
the problem arises of constructing domains and choosing integration paths for studying such
integrals. In this work, specific examples of integrals show the construction of regions in
the complex plane and the choice of integration paths. The chosen integration paths ensure that
the integrals are bounded over a large parameter as this parameter tends to infinity. When
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constructing the domain and choosing integration paths, level lines of some harmonic functions that
have zeros and singular points were used. The principle of symmetry is also used. In early works,
cases were considered when the eigenvalues of the first approximation matrix of a singularly
perturbed equation had only zeros or only poles. Cases where the eigenvalues have zeros and poles
were not considered.

Kntoueswvie cnosa: CUHTYJIIPHO BO3MYILECHHBIC ypaBHEHUS, ACUMIITOTUYECKas
OTrPaHUYEHHOCTD, IMHUU YPOBHS, BBIOOp MyTEH.

Keywords: singularly perturbed equations, asymptotic boundedness, level lines, choice of
paths.

Ilocmanosxka 3adauu. ACUMITOTUYECKOE IMOBEACHHE PEUICHHN CHUHTYISPHO BO3MYIIEHHBIX
ypaBHEHHIA CBOAUTCS K UCCIe0BaHUN (QyHKIHH [ 1-5]

t t 1)
F(to, t, 1) = f expA(@;1(to, t) — @1(to, 7))d7, ...\ f expA(@n(to, ) — @n(to, 7))dT |,
to to

rae 0 < A — Oonpmioit mapamerp; to, t € D € C — MHOXXECTBO KOMILIEKCHBIX yucel, a D —
OIHOCBSI3HAs, OTKPBITast 001acTh; ty — (UKCUpPOBaHA, t IEpEMEHHASI.

[IycTp BBIIOJIHAETCS YCIOBUE:

V. @; (to,t) € Q(D) — mpocTpaHCTBO aHATUTHYSCKUX QyHKIUA B D, j = 1,...,n.

3amaga. Onpenenuts o0nactb Dy C D, r1e BBITIOIHSETCS COOTHOIIICHUE

Vvt € Dy(||F(to, t, V|| < C; — const npu A — +0), (2)

IF(to, t, D = rgggclq)j(to, t)|.

ITocTaBneHHy0 3ajauy pEMINM IS CIEIYIOIINX CIIy4aeB:

1. @ (to,t) = (t +10)% — (to + 0)?, @a(to, t) = 2In(t + i) — 2In(ty + 0).

2. 01(tg, t) = (t — )% — (to — D%, @y(to, t) = 2In(t — i) — 2In(ty — 0).

3. @1 (to, t) = (t +1)% = (to + )% (o, t) = (t — )% — (to — 1)?,

@3(to,t) = 2In(t + 1) — 2In(ty + 1), @4 (ty, t) = 2In(t — i) — 2In(t, —i).

Paccmompum cnyuaii 1. Kak moka3slBarOT UCCIIEA0BaHHS MpoBeAcHHbIC B [1-5] ecnu ymaérest
onpesienuth o6macts Dy n MuoxkectBo Q = {(p(to, )}, tae (p(to,t)) — mMamkas WM KycodHo-
DIajKass KpHUBash COEIUHSIONIass TOUKU ty,t € Dy € D, mpuuem mo kpuBbiM (p(ty,t)) dyHKIHH
Req;(to, t) — He BO3POCTAIOT, TO BBINONIHSAETCS (2).

Takum oOpa3zom pellieHUE 3a/aud CBOAMTHCS K OIpenenaeHuto obmactu Dy U MOCTPOEHHIO
MHOecTBa {).

1. T'eomempuuecxkue nocmpoenus. CHavana moctpouM obnactb Dy. st 3TOrO B BEleM B
paccMotpenne GyHkiuu Re@qq = t? — (t, + 1)%, Re@,; =In (62 + (t, + 1)?) u ux nuHHM
ypoBast. Touka (0; -1) stBusiercst Toukoit mepeBana s GyHKUuu Re@,;. Jluaus yposus (pg) =
{t € C,Rep,, = 0}, npoxopsimias 4epe3 TOUKY IMepeBaia, BCO MI0ckocTh C pa3OuBaeT Ha YeThIpe
CEKTOpa, IPUYEM B KaXKJIOM M3 3THUX CEKTOpPOB Re@q; MpUHUMAET JIUOO MOJIOKHUTEIbHBIE, JTHO0
oTpuIiarebHbie 3HaueHus. Jluauu yposus (p) = {t € C,Re@,; = p # 0 } sBAsitoTCs runepbonamu,
a ymaun ypoBHs (q) = {t € C,Re@,; = q } KOHIICHTPUYECKUMH OKPYKHOCTBSIMH, C LEHTPOM B
touke (0; -1) (Pucynoxk 1).
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1

(») t

(q)

-1

ab

Pucynox 1. Jluauu yposust (p) u (q)

BosbméM t, < 1. Torna okpyxHocTs (t2 + (t, + 1)? = r?) npoxoasmas uepes Touky (tq; 0)
MMEET pajnyc 7 = +/t3 + 1. BepXHIOI0 4acTh OKPYKHOCTH COEIMHSIONIYI0 Touku (to; 0), (1-5; -
1+4/td + 26 — 62) ob6o3naunm (K;). Haiinem ypaBHEHHE TpPAMON MPOXOASIONIYID YEPE3 TOYKH
(to; 0) u (0; -1+8) (0<d — const He 3aBHCAIIas OT €).

Ilycte t, = kty + b. [lomaras t; = —t,, t, = 0,3aremt; = 0,t, = —1 + § Haxomum k u b

1-96
to

b=—kty, k=

)

Torjga t, = t—s(tl —ty). Yacte stoii mpsimoit o6o3uaumm [(ty; 0); (0; —1 + 6)]. Temeps

0
npoBereM Tpsimyto t; =1—6 . Dta mnpsamas c (K;) mepecekaercss B Touke (1 —6; —1+
Jtd +26 —68%). Yacte uppamoit t; =1—48 coemumsromas Ttoukm  (1-8; 0); (1-§; -

1+/t2 + 25 — 52) o6o3HaTIM [(1 —8;0),(1—8 —1++/t2+ 26 —62) ]

Yacte npsamoit t; —t, — 1 + 6 = 0 coequnstomast touku (0; -1+3) u (1-8; 0) ob6o3zHaunM
[(0; —1+8)u(1—5; 0)]. Yepes (K,) obozmaunm: [(ty;0),(0; —1+6)]U[(0; —1+8),(1—

5 0)]u [(1 -8 0),(1—-8 —1+/ti+25— 62)] . Paccmotpum oOnacte Dy orpaHMY4eHHBIN
(K1) U (K3) (Pucynok 2).
ts

(K1)

(K2)

Pucynoxk 2. O6nacts D
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Tenepr ompenenum  MHokectBo  Q  ams Re@q;(p(to,t)) cocrout wu3  wactn
(K)[(te, D), (t1,T2)]  m  orpeska  [(ty, T2), (b1, t2)]((ty, T2) €Ky, (t1,t2) €Dg)) 5 g
Recp21(p(t0,t)) cocrout u3 uactu (K;)[(tg,0), (ty, ;)] m orpeska [(ty, T2), (ty, t2)]((ty, T2) €
K;, (t1,t2) € Dy)) (Pucynok 3).

(Kz)

Pucynok 3. Iytu (p(to, 1))

HerpynHo npoBeputb, 1O BBIOPAHHBIM IIYThAM (p(to,t)) ¢yukuuu Re@q; u Re@,; He
BO3pacTaoT.
Tenepw paccmompum cayuaii 2. 3ametuM GyHkuuu Reg,; = tZ2 — (t2 + 1)% u
Rep, =t? —(t2=1)2 ; Rep,y=In(ti+({t*+1)> u Repy,=In(t?+(t*-1)?% B
CUMMETPUYHBIX, OTHOCUTENIBHO JIEHCTBUTEIIbHON OCH, TOUKAX IPUHUMAIOT PaBHbIC 3HAYECHUS.
Torna BoszsMéM kpuBble (K;) u (K,), KOTOpble CHMMETPHYHBI, COOTBETCTBEHHO, K KPUBBIM
(K)) u (K,), oTHocuTenbHO jeificTBUTEeNbHON ocu. O6macts orpanmuensbii (K;) u (K,)
o603HaunM (D). s storo caydas mytH (p(ty, t)) BHIOMpAIOTCS CUMMETPUYHBIMU, OTHOCHTENBHO
JNEUCTBUTEIIBHON OCH, K IyThsM (p(to,t)). [To BeIOpanbIM nyThsiIM QyHKIMU Re,, u Re,, He
BO3POCTAIOT.
Cnyuari 3. Kak 1 B Ipepl Iy X ClIydasix pacCMOTPUM (PyHKIMU
11(t) = (t + D2 @21 (t) = (t = D2 @31(t) = 2In(t + 1), 041 (t) = 2In(t — D) m
Regy1(t) = t§ — (t? + 1)%, Reg,, (t) = t§ — (t* — 1)
Re@s,(t) =In (t2 + (t2 + 1)%, Rea1(t) = In (£ + (%2 — 1)2.
B atom ciyuae crpynupyem paccmarpuBaembie (yHkimn. O0benuanM Re@q1(t) ¢ Re@yq (b),
a Re@,(tg,t) ¢ Re@;1(ty, t). TlokaxkeM oqWH M3 BO3MOXKHBIX BapHaHTOB ompenencHus Dy u Q.
ByneMm cumTath to > V3 M mpoBeeM HpsAMYI0 HPOXONSIIYI0 depe3 TOukH (—to,0) ¢ yIIOBBIM
ko3pdummenrom k = —1 Te. t, = —(t; + ty). Janee mposenem npsmyto (1) t; —t, —14+6=0
(0<d — nmocraroyHO Majoe YHMCIO HE 3aBuAlIee OT €). /laHHbIe MpsMbIE MEpeceKaroTcs B TOUYKE

A (—%(to —1+8), —2(to+1— 8)).
Ipsimast (1) ock t; mepecekaet B Touke (1 — §; 0) orpesok [(—ty; 0), A;] 06o3naunm (K,), a
orpesok [A;, A,] (K,).. Hanee ompenemum (K;) m (K,) COOTBETCTBEHHO CHMMETPHUHBIE,

oTHOCHMTeNbHO aeiicTBuTensHOM ocu K, (K;) u (K,). O6macts orpannuennsiii (K,), (K3), (Ky),
(K,) Bo3bMéM 3a D, (PucyHok 4).
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(K>)

(K2)
(&) 1z

Pucynoxk 4. O6nacts D,

Bribepem myTtH unterpuposanus. Jis Re@ii(t) u Re@y (t) myts (p(ty,t)) cocrout u3
gactu (K;)U (Ky)[(ty; 0),T] m orpeska [t =t; +it,, t = t; +it,], a nua Re@,,(t) u Re@sq(t)
mytb (p(ty, t)) BHIGpHAETCS, CHMMETPHYHBIM (OTHOCHTENBHO AeticTuTenbhoii ock) k (p(te,t)).

Herpynno nposeputs 1o (p(te,t)) dynkuun Re@,1(t), Re@y (), a o (p(ty,t)) dynkuun
Re@,1(t), Re34 (t) He Bo3pacrator
Bvi6o0owv
Ha HexoTOopbiX mpumepax (GYHKLIHA KOMIUICKCHOTO MEPEMEHHOIO IMOKa3aHO MOCTPOCHHE
obiacTeii ¥ BBIOOp MyTel HWHTETPUPOBAHUS, KOTOPBIE OOCCIIEUUBAIOT ACHMITOTHYECKYIO
OrPaHUYCHHOCTHh HHTETPAIIOB YKCIIOHCHIMATBHBIX (DYHKIHIA C OOJIBIIMM MapaMeTPOM.
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AGRIS J15

ONPEAEJIEHUE KOH®OPMAIIMOHHOI'O COCTABA 3TUJIEHIJIMKOJIA
METOAOM CHHEKTPOCKOIINU KP U PACYETOB DFT

©Hoeuxoe B. C., ORCID: 0000-0002-3304-1568, SPIN-x00: 4189-6086, xano. ¢puz.-mam. nayx,
Hncmumym obwett puzuxu um. A.M. Ilpoxopoea Poccuiickou akademuu HayK,
2. Mocksa, Poccus, vasiliy1992@gmail.com

DETERMINATION OF THE CONFORMATIONAL COMPOSITION OF ETHYLENE
GLYCOL BY RAS SPECTROSCOPY AND DFT CALCULATIONS

©Novikov V., ORCID: 0000-0002-3304-1568, SPIN-code: 4189-6086, Ph.D.,
Prokhorov General Physics Institute of the Russian Academy of Sciences,
Moscow, Russia, vasiliy1992@gmail.com

Annomayus. Uenamu uccnenoanus stwieHrukons (O17), onpenenenue nuauii KP rmkonei,
KOTOpPbIE MOKHO HCIONIB30BaTh JJI aHaJIM3a KOHPOPMALIMOHHOTO U MU30MEPHOTO COCTaBa MOJIEKYII,
a TaKXKe OLEHKa KOH(OPMAIMOHHOTO COCTaBa MOJIEKyd mimkoiei. [lo pesymbraram pacyeToB
obnapyxeHo, uto muanu KP B 06mactu okono 800 cM ! ABISIOTCS MHIMKATOpaMH HPUCYTCTBHS
monekyn Ol B konHdpopmarusax tuna XGy wim XG'Yy, rme X u Yy moryt Owbith t, g unu ¢'. B
sKcnepuMeHTanbHbIX ciekTpax KP sxuakoro OI' aTa muHUS BEICOKOMHTEHCUBHAS, CIIEOBATENILHO, B
xuaAKoM O Mosiekyinbl B yKa3aHHBIX KOH(OpMalusx MPUCYTCTBYIOT OOJBIIOM KOJIMYECTBE. DTOT
pe3yabTaT TakXe IOATBEPXKIACTCS IOJYYEHHBIMU COAEpKAaHUSAMU Mojekyal OI' B pa3iauyHbIX
KOH(OpMaLHUAX Ha OCHOBe pacyeroB. Jlms ommcanus oOmactu 26004000 cm ! cmektpo KP

IJIMKOJIEH TpeOyeTcs yueT MEeXMOJIEKYISIPHBIX B3aUMOAECHCTBHIA.

Abstract. The objectives of the study of ethylene glycol (EG) are to determine the Raman
lines of glycols that can be used to analyze the conformational and isomeric composition of
molecules, as well as to assess the conformational composition of glycol molecules. Based on
the calculations, it was found that the Raman lines in the region of about 800 cm™ are indicators of
the presence of EG molecules in conformations of the xGy or xG'y type, where x and y can be t, g or
g'. In the experimental Raman spectra of liquid EG, this line is highly intense, therefore, molecules
in the indicated conformations are present in large quantities in liquid EG. This result is also
confirmed by the obtained contents of EG molecules in various conformations based on
calculations. In order to describe the 2600-4000 cm™* region of the Raman spectra of glycols, it is
necessary to take into account intermolecular interactions.

Knrouesvle cnosa:  CIEKTPOCKONUS ~ KOMOWHAIIMOHHOTO  pacCesHUs  CBETa,  IJIMKOJIH,
STUIICHITINKONG, DFT.

Keywords: Raman spectroscopy, glycols, ethylene glycol, DFT.
Orunenrukoib (3, HO-CH2-CH2-OH) 1mmpoko ucnonb3yercss B XMMUYECKOH, MMUIIEBOH,
(hapMareBTUYECKON U KOCMETUYECKOM MPOMBIIIIEHHOCTSIX. Pa3nnyublii KOHPOpPMALIMOHHBIA COCTaB

oOpa3iia MPUBOAUT K PA3IUYHBIM (PU3UKO-XMMHUECKHM CBOWCTBAM U KOJIeOATelIbHBIM CIIEKTpam
koH(poMmaruii OI.
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Jst monekynbl OI' Bo3MOXKHBI 27 CTaOWIBHBIX KOH(pOpMAIlMid, W3 KOTOPBIX TOJBKO 10
YHUKaJIbHBI 110 CTPYKType M KojeOaTelbHbIM CHEKTpaMm, a OCTallbHble Moiydarorcs u3 3tux 10
MOBOPOTOM M (WJIM) OTPaKEHHEM. DHEPrUU MOJIEKYl B pPa3IMYHBIX KOH(POPMAIUSAX CHIBHO
OTJIIMYAIOTCA, YTO MMPUBOAUT K TOMY, UYTO HECKOTOPHLIC KOH(i)OpMaLII/II/I HaMHOI'o 60H€€ BCPOATHBI, HEM
Jpyrue.

Pucynok 1. Xumudeckas CTpyKTypa MOJICKYJIbl 3TUIICHTIIUKOJIS

OObwwenpunsThie 0003HaYeHus KoH(popMaiuii Mosiekyisl DI cocroar u3 tpex Oyks. IlepBas u
TPEThsl CTPOUHBbIE OyKBBI 0003Ha4arT TopcuoHHbie yrisl H1-O1-C1-C2 u C1-C2-02-H2 (mpanc
(t), cows (9) wm eous’ (9')) COOTBETCTBEHHO, UCTIONB3YS CIIEIYIOIIYI0 HYMEPAIHIO aTOMOB B CKEJIETe
mosekynel: H1-O1-C1-C2-O2-H2 (Pucynok 1). Bropas 3armaBuas Oyksa (T, G wim G') o603Hagaer
topcuoHHbI yron O1-C1-C2-O2. bykBel § 1 G — 3T0 20w-KOH(POPMEPBI, COOTBETCTBYIOLIHE
BpAILIEHUIO CBsI3€l MO 4acoBOW cTpelnike, a OykBbl ' U G' - 2ou-koHGOPMEPDI, COOTBETCTBYIOIIHE
BPALLEHUIO TPOTHB YaCOBOW CTPEIIKH.

KonhopmannoHHbI cOCTaB M MEKMOJIEKYISIPHbIE B3aUMOACHCTBHS MosieKyn DI n3ydanuch
BO MHOruX paborax. |. Bako, T. Groész, G. Palinkas, M. C. Bellissent-Funel uccnenosanu crpykrypy
xujkoro DI MeTogamMu peHTTeHOCTPYKTYPHOIO aHaiu3a U Audpakiuy HEHTPOHOB NPH KOMHATHOMN
TeMmreparype M YCTaHOBWJIM, YTO TPH COCEIHHE MOJIEKYJbl OOpa3ylT TPH MEXMOJIEKYJSpHbIE
BOZIOPO/IHBIC CBsI3M [1].

Pacuérer pasmuunbiMu @b initio meromamu, omyOnuMKoBaHHBIE B paboTax, MOKA3aid, YTO
mosekysbl D' B konpopmanusx tGg', gGg' u g'GQ’ uMeroT HanMeHbIie SHeprun [2-11].

B pabotax psiza aBTOpOB OmpeiesieHbl cienyonue Hanoonee ycroiunBbie KoHpopmanuu O
tGg', 9Gy', 9'Gg’, tTt, tTgu gTQ' [2, 6, 11].

B pa6ore J. S. Lomas nonmyuen cxoxuii mopsiiok konpopmarmii: tGg', gGg', 9'Gg’, tTt, tGt u
9Gg [3].

C. J. Cramer, D. G. Truhlar Ha ocHOBe pacuéToB B MPHOIMKEHHH T'a30BOM (ha3bl OMPEICITUIIH
creayrommi mopsimok kondopmarwmii: tGg', gGg', g'Gg’, tTg, gTg' u gGg [5].

P. E. Kristiansen, K. M. Marstokk, H. Megllendal, L. Parker, L. Niinisto, Schwartz M.
ucnonb3yst Meroa Moute-Kapno, nomyuunnu cienyroumuii nopsaok koHdopmauuii monekyn OI' B
BogHOM pactBope: tGg, gGg', tGg', tGt, tTt u gGg [12, 13].

B paznmuHbIX paboTax MOATBEpIWIM TMpeodiaTaHre MOJIEKYISIpHBIX KoHpopmarmii tGg' u
gGg' OI': MeTo0M MHKpPOBOJIHOBOM criekTpockonuu [14, 15], audpakinu 31eKTpoHOB /sl ra30BOM
¢assl [2], cnekrpockonuu IMP miist pactBopa [16] u peHTreHOCTPYKTYPHOTO aHalmm3a JUIst KUIKON
dassr [1].

Rodnikova M. N., Solovei A. B., Solonina I. A. Chopra D. ©Obu1 mpoBeneH
PEHTIE€HOCTPYKTYPHBIM aHalM3 KPUCTAUIMYECKOro OI' M yCTAaHOBJIEHO, YTO B KPHUCTAIIIMYECKOM
coctostHuU Mouekynbl D' Haxomsarcs B koHpopmanuu tGg' [17, 18]. [Ipu sToM KpHcTaMyecKas

CTPYKTYpa CTaOMIM3MPOBAHA CETHIO MEKMOJEKYSPHBIX CBS3€d, 3TO TaKKe MOATBEP)KIACHO B
pabore [19].
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B psage pabor coobmanock 00 ucciaeqoBaHusX KOH(GOPMAIMOHHOTO cocTaBa MoJiekyn Ol
MmeTonoM crekrpockomnuu KP [20-24].

OnHako aBTOpBI ATUX pabOT pPacCMaTPHUBAIHM TOJBKO JIBE KOH(POPMAIUH: «TOLD» U «TPAHCH
OTHOCUTENBHO TOpcuoHHOro yma O-C-C-O, He npuHMMas BO BHHUMAaHUE BCE YCTONYMBBIE
YHUKaJIbHBIE CTPYKTYpHBbIE KOH(popMaiuu MoseKkyisl Ol

Mamepuan u memoOowt ucciedo8amus
Perucrpanus cnexkrpoB KP mmkoneil nmpousBoawiiack Ha YCTAHOBKE JUIsl PErMCTPALMM
cnektpoB KP. Ona coctoutr u3 nasepa Sapphire SF 532 (Coherent Inc., CIIA), aBoitHOTO
moHoxpomaropa U1000 (Jobin Yvon, ®panums) 1 (HOTOYMHOKHUTENS, PabOTAIOMIETO0 B PEKHUME
cueta GoToHOB. [[nmrHa BOTHBI BO30Y>KAa0mero u3nyueHus Obuia 532 uM. CrieKTphl 3aIUCHIBAINCH
1pu 90°-paccesHUH CO CEKTPAIbHBIM pa3penieHueM 5 cm L,

B nanHoii pabote uccienoBaiuch kommepueckue obpasmbl DI umcroTa obpasma Oblia He
99% (Sigma-Aldrich, ReagentPlus).

Pesynomamot u obcyscoenue
[lpy KkOMHATHOI Temmeparype ObLIM 3amUCaHbl  MOJSApPU30BaHHbIE cHekTpbl  KP
KoMMepueckoro oopasmua xuakoro I (Sigma-Aldrich, ReagentPlus, 99%) npu napaiieabHOM u
CKPCUICHHOM HAMPABJICHUSX MOJSIPU3alMU BO30YKIAIOIEr0 W PAaCCeSHHOTO wu3aydeHuid. Ha
Pucynke 2 mpezcTaBieHsl noisipu3oBanHbie criekTpbl KP OI' HopMupoBaHHBIE ¢ y4€TOM pa3HBIX
CBOWMCTB ONTHYECKUX O3JIEMEHTOB CIEKTPOMETpa /Ui CBETa C pa3IMYHBIMU HAIpaBICHHSIMH
NOJISIpU3aiU. DTH CIEKTPHl HCIOJIBb30BATKUCH JUIS TOJYYCHHS HEMOJISIPU30BAHHBIX CIIEKTPOB

DIIMKOJICH, KOTOPBIE CPABHUBAIUCH C PACCYMTAHHBIMU CIICKTPAMHU.

6

)

CkpelueHHoe CkpelLeHHoe

OTHOCHUTENBHAA MHTEHCUBHOCTL
OTHOCKTENBHAA WHTEHCUBHOCTbL

MapannensHoe MapannensHoe

T T T T T ™ T T T T 1
800 800 1000 1200 1400 1800 2600 2700 2800 2900 3000 3100
YacTota, cm™’ YacToTa, cm”’

Pucynok 2. Crnektpet KP OI, 3ammcaHHble TIpYM NapajuleIbHOM W CKPEIICHHOM HArlpaBIICHUSIX
MOJISIPU3AIH BO30YKIAIOIIET0 U PacCeTHHOTO U3My4YeHHi: a — B tuana3one 600-1600 cml; 6 — B muanazone
2600-3100 cm™?

Vcrnonb3yst aHMMaIMIoO pacCUMTaHHBIX KoseOaHuit st DI ObUI0 ompeneneHo, 4To BCe JIUHUU
okono 800 cM™ OTHOCATCA K CMelIaHHBIM KoleGaHUAM, B OCHOBHOM K KOMOMHAIIMH BaJEHTHBIX
konebannit C-C u C-O cBsaseif, numams oxomo 1300 cM’ TIpeMMyIIECTBEHHO OTBEYAET
nedopmaimoHHbIM konebanusm CHz rpymm.

bbutn paccunTaHbl CTPYKTYpBl M CIIEKTPBI MOJIEKYIbl DI BO BCeX BO3MOXKHBIX CTAOMIIBHBIX
oH(popmanusax. B Tabnuiie npuBeaeHs! pacCUMTaHHbIE PA3HOCTH YHEPIUN OTHOCUTENIHHO Hanbosee
BBITOJTHOM, OTHOCUTENIbHOE coziepkanue (o boabimany, npu 298 K) Monekynn Bo BceX YHUKaJIbHBIX
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cTaOWIbHBIX KoH(MopManusax st DI, OOGHapyx)eHo, 4To HanboJsiee BEPOSTHBIMU KOH(OpMaIusIMu
OI' npu pacuérax B npubIkeHuu ra3oBoit ¢assl sisitorcs tGg' (okono 48%), gGg' (oxoro 38%) u
9'Gg' (oxomno 9%) (Tabmura).
Paccunrannoe conepkanue mosiekya I B OCTabHBIX KOH(GOpMAIUIX He TpeBbimaet 1,5%.
Jnst Tpéx HamOoiee BEPOATHBIX KOH(pOpManui Mojekyidsl DI MOpsSIoK COBHagaeT C
pesynbraramu pador [2-11].

Tabnuna
OTHOCUTEJIbHBIE SHEPTIU U COAEPXKAHUE MOJIEKYJI OI
B PA3JIMYHBIX KOHO®OPMAIIAX
Kougopmayusa Yucno konghopmayuil 6 epynne AE, xl[ic/mons Cooeporcanue”, %
1 tGg' 4 0,000 48,36
2 gGg' 4 0,621 37,64
3 g'Gg’ 2 2,436 9,05
4 tTg 4 8,928 1,32
5 gTg' 2 8,049 0,94
6 gTg 2 8,745 0,71
7 tGg 4 10,656 0,66
8 gGg 2 8,949 0,65
9 tGt 2 10,117 0,41
10 tTt 1 9,506 0,26

Ha Pucynke 3 mpencrasnensl ciekTpsl KP Bcex paccuMTaHHBIX CTAOMIIBHBIX KOH(OpMAIIHiA
Mosiekyn OI, HOpMUpPOBaHHbIE 10 UHTEHCUBHOCTH Ha MaKCHUMyM Hau0oJjiee HUHTEHCUBHOMU JIMHUM B
obmactu 1400-1600 cm (Tabmwmma).

Bb1110 06HApYKEHO, UTO MOJIOKEHHsS MAKCHMYMOB JIHMIA B o6act 800-900 cM ! 3aBHCAT OT
KOH(pOPMAIMK MONEKYIbI, a TMHUA B AUanazoHe okono 800 cM ' MpHCYTCTBYET TONBKO B CHEKTPax
MoJiekynn B koHpopmarusax O tama XGy u XG'y, 3geck X u Y — 310 KoH(pOp™Meps! t, g wim J'.
COOTBETCTBEHHO, CIIEKTPBI MOJIEKY] B KOHPOpMaIUAX THMNA XTY OTIIMYAIOTCS OT CIIEKTPOB APYIHX
KOH(ppMaruii, 4To MOXeT OBbIThb MCIIOIb30BAHO JUIS ONpEeAeNeHUs KOH(QOPMAIMOHHOIO COCTaBa
monekyn OI' o ciekrpam KP.

JIuruu B o6mactu 2800-3100 cm * oTBeuaror BanenTHBIM Konebarusam CH, CH, u CH3 rpynm
u obeproHa (yHIaMeHTaNbHbIX KoseOaHui. TakuM 00pa3oM, BBICOKOYACTOTHBIN JManma3oH He
MOXeT OBITh XOpOLIO OINHUCaH pacyéTaMd B HCHOJIb3yeMoM npubmkeHuu. OpHaKo, BUJ
paccuuTaHHbIx criekTpoB KP B 3TOM Auana3oHe CUIbHO OTIMYAETCS JUIS Pa3IMYHBIX KOH(POpMaLUi
monekyn OI" (Pucynok 3).

Ha PucyHnke 4 nposeMOHCTpUPOBaHbl SKCIIEPUMEHTAIbHbIE HETIOJsipU30BaHHble cieKTphl KP,
paccuntanHble criekTpsl KP Monekyn B Hanbosee BepoATHBIX KOH(GOPMALUAX U B3BEIIEHHAs] CyMMa
criektpoB KP mosekynr Bo BceX cTaOMIBHBIX KOHpOpMAIHAX ¢ yu€ToM ux coaepkanuii (Tabmuia).
[loka3aHo, 4YTO B3BEHNIEHHAs CyMMa pacCUMTaHHbBIX crnekTpoB KP onuceiBaeT OCHOBHBIE
0COBEHHOCTH KCIIEPHUMEHTaIbHBIX criekTpos KP B 06mactu 600-1600 cm 2.

B nuanazone 2800-3100 cm ! HaGmIOMAI0TCS 3HAYUTETBHBIE OTIUYUS JKCIIEPUMEHTAJIbHBIX U
paccuutanHbix crnekTpoB KP (Pucynok 4). Bce naGmiomaemble OTiIMuUUs MOTYT OBITh CBSI3aHBI C
BIIMSTHUEM MEXMOJIEKYJSIPHBIX B3aUMOJEHCTBUI, B YAaCTHOCTH MEXMOJEKYISPHBIX BOJOPOIHBIX
CBsi3eil, Ha KOH(POPMAITMOHHBIN COCTaB TIIMKOJIEH U mapaMeTpbl ux crekTpoB KP.
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Pucynok 4. Teopernueckue criektpbl KP Hanbosnee HU3KMX MO YHEPTUM CTAOMIBHBIX KOH(MopManui
OT', B3BemenHas cymma criekTpoB KP Bcex crabumnbHbIx KoH(pOpMannil DI u 3KCTIepUMEHTaIbHBIA CIEKTP
KP OI': a— 600-1600 cm ™ Y; 6 — 2800-3100 cm !

3axmouenue

Takum 00pazoM, ObITH paccuUTaHbl CTPYKTYpPHI, cofaepxkanus U cnekTpbl KP monexkyn O Bo
BCEX CTAOMJIBHBIX KOH(OpManMxX ¢ ucnoib3oBaHueM Metosna TOIT B mpubnmkeHnn razoBoit ¢a3sbl.
PaccunTaHHbIe CIEKTPBI ONMHMCHIBAIOT AKCIIEPUMEHTANbHbIE CHeKTphl KP JKuAKuMX BemecTB B
o6mactu 6001600 cm *.

Ha ocHOBaHUUM JaHHBIX KBAaHTOBO-XMMHYECKHMX pacu€ToB clelaH BbIBOA, 4yTo JuHMM KP B
obnactu okoo 800 cM ! ABNAIOTCA MHAMKATOpaMHU TPHCYTCTBUS Mojiekyl DI B koH(opMmarusix
tuna XGy mwimm XG'y, tae X u Y Moryt ObiTh t, § win §'. B skcnepumeHTanpHBIX criektpax KP
xuakoro DI’ 3Ta JIMHHAS BBICOKOMHTEHCHBHASA, CIEIOBATENIBHO, B KUAKOM Ol MOIEKylbl B
yKa3aHHbIX KOH(OpMAaLUAX MPHUCYTCTBYIOT OOJBIIOM KOJMYECTBE. OTOT pe3yjbTar TaKxke
MOATBEP)KIACTCSA TMOMYYEHHBIMH COJACpXKAaHUAMU Mosiekyl O B pasnuyHbIX KOH(pOpMaLUsAX Ha
OCHOBE Pacy€ToB.

HexoTopsie ocobennoctu ciekrpoB KP mmkoreii, ocobeHHO B criekTpaibHON o6mactu 2600—
4000 cM 1, He MOTyT OBITH 0OBACHEHDBI 6€3 YUETA MEKMONEKYISPHBIX B3aMMOEHCTBHIA.
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OIIPEJEJIEHUE KOH®OPMAIIMOHHOT'O COCTABA MOJINATUJIEHIVIMKOJIEN
METOJAOM KOMBUHAIIMOHHOI'O PACCESIHUS CBETA
N KBAHTOBO-XUMHNYECKHUX PACYHETOB
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DETERMINATION OF CONFORMATIONAL COMPOSITION OF POLYETHYLENE
GLYCOLS BY RAMAN SCATTERING AND QUANTUM-CHEMICAL CALCULATIONS

©Kozlova L., ORCID: 0009-0002-5932-3106, Prokhorov General Physics Institute of the Russian
Academy of Sciences, Moscow, Russia, lus.kozlowa2011@kapella.gpi.ru
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Annomayusa. Jlannas pabota MOCBSIIEHA ONPEAEICHUIO KOH()OPMAIIMOHHOTO COCTaBa o0pasia
HOJMATUICHIIUKOIS ¢ MojekyisipHoil maccoit 400 [da. C »3Toil nenpio ObLIM HPOM3BEIEHBI
JKCIEpUMEHTalbHble H3MepeHus crnekrpoB KP, a Takke KBaHTOBO-XMMHYECKUE PacUEThl
CHEKTpaJibHbIX JIMHUH B HenponpuerapHoM [10 «IIpupoga» mias monekyn 1910 ¢ 9 MonoMepHBIMU
3BeHbsIMU OI, 4YTO COOTBETCTBYET O3KCIEPUMEHTAILHOMY O0paslly IO MOJEKYJISIpHOH Macce.
PacuetHble JaHHble coupanbHOM KoHGopmanuu 7/2 TOKa3aJum XOpolllee COBHaJeHUEe C
JKCIIEPUMEHTOM.

Abstract. This work is devoted to determining the conformational composition of
a polyethyleneglycol sample with a molecular weight of 400 Da. For this purpose, experimental
measurements of Raman spectra were performed, as well as quantum-chemical calculations of
spectral lines in the non-proprietary Priroda software for PEG molecules with 9 monomer units of
EG, which corresponds to the experimental sample in molecular weight. The calculated data for
the 7/2 helical conformation showed a good agreement with the experiment.

Knioueswie cnosa: cnexkrpockonus KP, monmMaTHIIEHIIMKONb, KBAHTOBO-XUMHUYECKHUE PACUETHI,
Teopus GyHKIIMOHAJA TUIOTHOCTH, KOH()OPMAIIMOHHBIA COCTAB.

Keywords: Raman spectroscopy, poly(ethylene glycol), quantum chemical calculations,
density functional theory, conformational composition.

[Monuytunenrukonu (I1917) mpencraBisitor co0oif 6HOCOBMECTHMBIE, OHOpasiaraeMble U
BOJIOPACTBOPUMBIE BEILECTBA, AKTUBHO IPHUMEHSEMbIE BO MHOTHX OOJIACTSX YEIOBEUECKOH
AEATENILHOCTH, BKIIFOYAs XMMHYECKYI0, MTUILIEBYIO, (hapMaleBTHYECKYIO U KocMeTu4ecKkyo [1-3].

Monekynapuaas macca [IOI" Bappupyercss B IIMPOKOM Juara3oHe: OT coTeH JlanpToH st
HHU3KOMOJICKYJIIPHBIX BEHIECCTB 10 ACCATKOB MHUJIJIMOHOB JlaJ'II)TOH JJI TIOJIMMEPOB. 9ToT nmapameTp
OKa3bIBaeT CyIIECTBEHHOE BIUsSHUE Ha (pu3nKo-xuMudeckue cBoicta I10I, Takue kak arperatHoe
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COCTOSIHME, KOHPOPMALIMOHHBINA COCTaB M CIIOCOO YIMAaKOBKH MOJIEKYII, CTETIEHb KPUCTAJUNIMYHOCTH,
TOKCUYHOCTb, PAaCTBOPHUMOCTb B BOJIE, CIIOCOOHOCTh NMPOHHUKATh B KOXY, U HEKOTOpPbHIE IpyTHeE.
3aBUCUMOCTb 3THX CBOWCTB OT MOJIEKYJISIPHOM Macchl HauOoJiee SIpKO BbIPAXKEHA ISl OJINTOMEPOB.
Tax s I3 ¢ Hu3koit MonekymsipHoit Maccoi (mpumepno g0 700-1000 Jla) xapakTepHO KUIAKOE
COCTOsIHHME; BbICOKOMOJICKY/IsipHBIe [IDI cymecTByroT B TBEpHoi ¢aze. Takke Ha arperarHoe
COCTOSIHME BIJIMSET YUCTOTa oOpas3lla M BHEIIHWE YCIIOBUS, TaKue Kak Temreparypa. B TBEpabix
o0pasuax CTPyKTypa TaKkKe 3aBUCUT OT YCIOBHIA U3TOTOBIICHHS.

st TBEpABIX 00pasuoB 121" xapakTepHbI BEe CTepeoperyIsipHble KOHPOPMAIIMH MOJIEKYT B
TBepabIXx oOpasnax [19I" — koHbopmalus ciimpaiu u TpaHc-koHpopmarus [4, 5]..

Ha npotsbkenun nonroro BpeMeHM Ben€Tcs paboTa MO PEHICHHIO 33Ja4d  OICHKHU
KoH(opMaMOHHOTO cocTaBa Hekpuctaummueckux [13ToB. OcHOBHas CIOXKHOCTH COCTOUT B
OOJIBILIOM YKCJIE BOBMOXHBIX KOH(OPMAIIMOHHBIX COCTOSHMI MOJICKYJ B aMOP(GHOM COCTOSIHUU [3,
6]. U, xors 121" gaBHO M3BECTHBI M IMHPOKO PACIPOCTPAHEHBI, CBA3b MX MOJIEKYJISIPHONW MAcCCHI,
CTPYKTYpPBI, (PU3UKO-XUMHUYECKUX CBOMCTB U CIIEKTPOB JI0 CUX MOp ciabo uzydeHa. Kpome Toro,
pa3paboTka METONOB ormpeaeneHuss KoHpopMarmoHHOro cocraBa 4ucThix [IDToB u [ID0I0B,
BKJIFOUEHHBIX B COCTAB JPYI'MX BEILECTB, MOXKET ObITh I10JIE3HA BO MHOTMX OOJIACTSAX, HAlpuMeEp, B
cdepe pa3pabOTKH MPOTHBOOIYXOJIEBBIX Mpenaparos [7].

Xumudeckuil, KOHGOPMAIMOHHBIM U (a30BBI COCTaB MOXKET OBITH ONpEAeNEH MyTEM
perucTpani ¥ aHaiuu3a KojeOaTenbHBIX CcrekTpoB. [lns ompeneneHuss KOH(GOPMALMOHHOTO
nopsika Mosekyi [191 psimom aBropoB npumensutick Metoabl KP u UK cniekrpockonuu [6, 8-10].

Taxoke BO3MOXKHBI KOMOWHAIIMU CIEKTPOCKOMUYEKUX H3MEPEHUN M PacyETHBIX METOOB:
coBokynHocTh KP crnekrpockonuu u teopun ¢ynkiuonana miotHoctu (TOII) mpumensiace B
pabore “Raman and QCM Studies of PPG and PEG Adsorption on Cu Electrode Surfaces” mis
OLIEHKHM KOoH(opMaloHHoro cocrasa [I3I" B uncrtom Buje, B pacTBOpe U B CJI0€ HA MOBEPXHOCTU
metasuia [3]. IHTEHCHMBHOCTh M BOJHOBOE 4HCIO HekoTopbix JuHUA KP I3 memMoHCTpUpPYROT
4yBCTBUTEIBHOCTh K H3MEHEHUIO MOJICKYJISIPHON MacChl M arperarHoro coctrosiHus [9].

TemneparypHble yCIOBUS BIUSIOT Ha COOTHOIIEHHWE KOH(OpPMALMH, U, COOTBETCTBEHHO,
cnekTpsl KP. DkxcnepuMenTanbHble u3Mepenus, a Takxke pacué€r metogom TOIT ans monexynst CHs-
O-(CH>-CH>-0)6-CHs npemnararorcs B pabote A. Z. Samuel, S. Umapathy [11].

ITpu stom ucnoneizyercs QynkiuoHan B3LYP, u pacuér mpousBoauics i CnUpalbHOU
koHurypanuu 7/2. MoaenupoBaHue MOJIEKYJSIpHBIX cucteM mMeTofoM TPl mo3BoiseT moayduTh
3HAYeHHE KoJieOarelabHbIX YacTOT, YTO I[O3BOJIIET YCHEIIHO COYeTaTb pacdy€T JaHHBIMU,
MIOJIyYE€HHBIMH U3 DKCIIEPUMEHTA.

HccnenoBanus NMATMIIMPOBAHHBIX IpenapaToB myTéM komOuHHMpoBaHus merona MK-dypobe-
cuektpockonuu M TOII-pacy€ToB MO3BOISAIOT ONpEAETUTh OHOAOCTYNHOCTh IMPOTUBOPAKOBBIX
nekapctB [7]. B 3aBucMMOCTH OT 3a/1a4u, BIOOP GyHKIIMOHATA U Oa3uca MOKET pa3sHUThCs. OaHUM
U3 NOMYJSIPHBIX U TOYHBIX (yHKIMOHANOB sBisercs B3LYP. Tak, B “A comparative DFT study on
the differences between normal modes of polyethylene and polyethylene glycol via B3LYP
Hamiltonian and the Hartree-Fock method in multiple bases” pacuér mnpousBoguTcs c
npuMenerreM ¢yukinonasa B3LYP u reopun Xaprpu-doka [10].

Ha nmaHHBIi MOMEHT MeTOAMKAa HCCIeqoBaHus KoH(popmamuoHHoro cocraBa [19T,
coueraromasg KP-cnexrpockonuto u TOII-pacu€rsl, NpakTUUECKH HE Peain30BaHa. JTO SBISAETCS
MOTHUBAIMEN Ul BBIPAOOTKM CHCTEMHOTO MoaxoAa kK uccienoanuto nuHuii KP-cnekrpos 190 B
IIMPOKOM JaMarna3oHe 4YacToT. llenbto maHHON paboThl sIBISETCS BBISBICHHE IPEOOIIaJatoninX
koHpopmanuii B [19T" ¢ monekynsapHoit maccoit 400 [la.
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Mamepuan u memoowt ucciedosanus

3aada BBISBICHMS 3aBUCUMOCTEH MEXIy KOH(GOpPMAIMOHHBIM cOcTaBoM U crnektpamu KP
[13T" pemranack myTéM MpoBeICHUsI SKCIIEPUMEHTA U KBAHTOBO-XUMHUECKUX PACUETOB.

HccnenoBanuce komMmepueckue odpasusl 1191 komnanuit BASF co cpenneit MmonexkyasipHOi
Maccoit 400 Jla (I19I'400). Hwuskomonekynspasiii oOpasenr 191400 HaxomuTcss B KHUIKOM
COCTOSIHMH IPU HOPMAJIBHBIX YCIOBHSIX.

Cnexrpsl KP peructpupoBaiuce mpH MOMOIIHM YCTaHOBKH, cocTosIIel U3 azepa Sapphire SF
532 (Coherent Inc., CIIA), nBoiiHoro monoxpomaropa U1000 (Jobin Yvon, ®pannus) u
dboroymHOXUTENS, paboTaromiero B pexxume cueta GpotoHoB. CrekTpbl ObuTH 3amucaHbl npu 90°-
PACCESHHUH CO CIEKTpaIbHBIM pasperieHneM 5 cml. MomHoCTs Ta3epa Ha MOBEPXHOCTH 0oOpasia
cocrasisiia okoo 30 MBT.

Pacuérpl BeImonHsuck npu nomoiuu Hekommepueckoro 110 «IIpupona», pazpaboranHoro Ha
xumudeckoM dakynprere MI'Y um. M.B. JloMmoHOCOBa KaHIUIaTOM (PU3HKO-MaTEMATHYECKUX HAYK
J. H. JlaiikoBeiMm [12].

[locne onTtuMu3alMKM TEOMETPUM MOJIEKYJbl NPOU3BOAMIICS PacyéT 4acTOT KojeOaHUM U
COOTBETCTBYIOUIMX MM akTuBHOCTel KP B mpubmmkeHunn rapMoHHuYeckoro ocuuuistopa. s
pacuéra Obu1 BeIOpaH HernOpuaHbli QyHkuuoHan OLYP u pacmmpenHsiii 6a3zuc rayccoBa THIa
4z.bas [13, 14].

Pezynemamol u 0ocyscoenue
B xome wuccnemoBanusi Obutn u3Mmepenbl crnekTpel KP II9I'400 B nByX auama3oHax.
Hwnanazonsr 200-1600 u 2600-3200 emt BBIOpaHBI KaK cojeprKaliiue Hanbosee 3aMeTHbIC JTUHUU U
noroMmy Hambonee nHpopmaruBueie. Ha Pucynke 1 mpencrasien skcnepuMeHTanbHbIH criekTp KP
I151°400.

M32r 400

OTHOCKTENBHAA MHTEHCMBHOCTb

T T T T T I T T T I T I N T T 1
200 400 600 800 1000 1200 1400 1600 1800

YacToTa, cMm”’

Pucynok 1. DxcnepumenTanbHblii cextp 1191400 B muanasone 200-1800 cm?

KBaHTOBO-XMMHUYECKHE pacU€Thl TPeOYIOT OONBINMNX BBYUCIUTEIBHBIX 3aTpaT, M3-3a YETro
BBICOKOMOJIEKYJISIDHbIE COEIMHEHHUsI JIOCTaTOYHO CJIOXKHO MoJenupoBarb. B nmaHHON pabote
nposezneH pacu€r crpykrypsl (HO-(CH2-CH2-O)e-H), nanee anst ynobcrBa ob6o3nagaemoit [191°-9,
TO €CTh CTPYKTypa COICPKHT 9 MOHOMEPHBIX 3BEHBEB ATHICHIIMKOIS. [lomoOHas CTpyKTypa
oOmagaeT MoJeKyIsipHO Maccoil Mmoro = 414 Jla, 94TO mpUMEpPHO COOTBETCTBYET MOJIEKYIISIPHON
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macce [131'400, rne Mmsrao0 = 400 [la. Takoe cOOTBETCTBHE MO3BOJISIET CPABHUBATH PACCUMTAHHbBIC
criekTpsl [121'-9 u sxcniepumenTanbubie criekTpol [121°400.

Jlis 9TOM MONEKYNIbl OBUIO PAacCMOTPEHO JBE OCHOBHBIC KoH(popmanuu. Koudbopmarus
crpanu 7/2 COOTBETCTBYET 2 TOTHBIM 000pOTaM Ha 7 MOHOMEPHBIX 3BEHBEB IICTH U XapaKTepHas
mis  TBEpAbIX obpasnoB IIDIT [4]. Tpawnc-xondopmanus mpeodnamaer B TBEpABIX I1OI
HaxO/SIIIUMCS TI0J] HAarpy3Koi. DTo sBisieTcsl oOIel 4epToil psia COeAMHEHHH, HaXOIAIIUXCS B
cnMpasibHOW KoH(MopManuu 7/2, U mepexofsmuX K IUIAHAPHOM 3Ur3aroo0pa3HoOM MpH pacTsKEHUU
[5]. Ha Pucynke 3 npejcraBiieHa BU3yalnn3aius pacu€ToB U ONTHMHU3ALKH 1ernodku [191°-9.

T ;1 o8 /ﬂiU
4, 4 2 @
S I 2
2 Yy J J-ba' >
o o2 ® % , i.b\ 270
ijh ] J‘a\a“;’ J ‘\.J EJ o \
o4 H3& H3g

LA e bR e AR e B i e A A e
X *’f P97 9%y 0 9%y “i“\' ’L:rT*

Pucynok 3. Paccuntannble onTUMH3NpOBaHHbIE CTPYKTYpHI [191'-9 ¢ 9 Monomepamu DI B nienouke: a
— Hanbosee BbiroaHas koupopmarus §'G(TTG)sg', 6 — xkordopmarius tTost. KpacHsiMu 11BeToM 0003HAYEHBI
aTOMBI KHUCIIOPOAA, CEPBIMHU — aTOMBI yTJIEpoAa, OEJIBIMU — aTOMBI BOAOPOJa

B Talmune mnpuBeneHbl pacCUMTAaHHBIC 3HAYCHHS U PA3HUIBI SHEPTUH OTHOCHUTEILHO
Hauboiee sHepreTruecku BoirogHoi kondopmanuu (§'G(TTG)sg') 1 OTHOCHUTEIBLHOE COACPIKAHHE
KOKIO0M W3 HHUX, OLEHEHHOE Mo pacnpeaeneHuto bonbsimana s temmneparypel 298 K.
OTHOCHUTENBHOE CcOfEp)KaHWE ObUIO OINpENeNeHO IpH YCIOBHM, YTO HAaMMEHEe CTaOMIbHOMN
koHpopmanuu tTost coorBercTByeT 3Hauenue 10000 myis Gosee HAIISIAHOW JEMOHCTpPALMH
OTHOCHUTENIBHOTO cozepxkanus. s xoHdopmanuu cnupanu 7/2 ObIIM paccCMOTPEHBI pa3IUvHbIE
BapHaHTHI TOJOXEHUS KOHIIEBBIX aTOMOB BOJOPOA, TO €CTh pa3NUYHble KOMOWHAIIMU MPAHC- U
eou-koHpopMepoB Ha KkoHIAax Moiekyibl. Kondopmarms tG'(TTG')s(TTG)st cocrour u3 nByx
cTiMpaJieil ¢ pa3HBIMHU HAIPABJICHUSIMH BpPAIICHUSI.

Tabnuma
OTHOCUTEJIbHBIE SHEPTUN 1 COAEP)KAHUE
8 KOHO®OPMAIIMM MOJIEKYJI II2I' C 9 MOHOMEPHbBIMHU 3BEHBAMUA
Konghopmayus AE, kl[ic/monn OmHocumenvHoe cooepoicanue
g'G(TTG)sg' 0,00 10000
tG(TTG)eg' 9,10 255
gG(TTG)sg' 9,51 216
tG(TTG)st 18,20 6
tG(TTG)sg 18,63 5
9G(TTG)sg 19,04 5
tG'(TTG")4(TTG)at 19,50 4
tTost 27,10 3,20019E-10

ComnocraBiieHle pacy€THBIX CHEKTPOB JJS TOM MM MHOM KOH(QOpPMAIMH C HW3MEPEHHBIM
MO3BOJIIET OLEHUTH BKJIaJ 3TUX KoH(popmanuil. Ha Pucynke 4 npencraBieHo cpaBHEHHE CIEKTPOB
xwukoro oopasma [191'400 u 1Byx kordopmaruii [191-9: g'G(TTG)sg" u tTost.
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[Io cXOACTBY CIEKTPOB MOXKHO 3aMETUTh, UYTO 20ui-KOH(OpMAIUs BHOCUT CYIIECTBEHHO
OONBIIMI BKIJIAN, HEXenu mpauc-KoHpopmarusa. M3 3Toro MokHO 3akioduTh, 4yro B 1131400
npeo0iagaeT UMEHHO 3Ta KOH(UTYpaITis MOJIEKYIL.

M—NM M3r-9 7,5t
A~ j ,\,\\ﬁ /\/\ /\/\ 319 g'G(T7G),g'

OTHOCUTENBHAA MHTEHCUMBHOCTb

31400

. T . T . T . T . T : T : 1
400 600 800 1000 1200 1400 1600 1800

YacToTa, cm”!

Pucynok 4. CpaBuenue criektpa KP xugkoro o6pasua [131'400 u pacu€THBIX CIIEKTPOB AJIsl Hanboee
OHEPreTUYECKH BBITOJTHON eows-kKoHMopManmu u mparc-koHpopmanuu, cootBetcTBeHHO, §'G(TTG)eg' u
tTost

3aknouenue

bt uccnenoBan KoH(OPMalMOHHBIA COCTAB MOJMATUICHIVIMKOISA C MOJIEKYJISIPHON Maccoi
400 [la. b1 npoBeiéH KBAaHTOBO-XUMHUYECKUE PACUETHI KOJIEOATEIBHBIX CIEKTPOB AJIS PA3IMYHBIX
koHpopmanuit onuromepa [191° ¢ 9 MOHOMEpHBIMH 3BEHBSIMH, KOTOPBIII COOTBETCTBYET 1O Macce
9KCIEPUMEHTAIBHOMY 00pa3Ily.

bbuto mpoBesieHO CpaBHEHHE 3TUX JAHHBIX C 3KCIepUMeHTalbHbIMU criekTpamu 1191400, a
MMEHHO Haulojiee DSHEPreTHYeCKH BBITOJHAs 2owi-KOH(popMarus u mpanc-KoH(popMarus,
IpUCYIIAsi MEXaHWYECKH pacTAHYThIM oOpa3uam 10T
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KOH®OPMAIIMOHHBIN COCTAB THJIEHIJIUKO.JIS
B BOAHbBIX PACTBOPAX U HA ITOJJIOKKAX

©Ky3bmun B. B., ORCID: 0000-0002-2434-1817, SPIN-x00.:2157-0671, kano. ¢us.-mam. nayx,
Huemumym obweii puzuxu um. A.M. Ilpoxoposa Poccutickoul akademuu HayK,

2. Mockea, vkuzmin@kapella.gpi.ru

CONFORMATIONAL COMPOSITION OF ETHYLENE GLYCOL
IN AQUEOUS SOLUTIONS AND ON METAL SUBSTRATES

©Kuzmin V., ORCID: 0000-0002-2434-1817, SPIN-code: 2157-0671, Ph.D., Prokhorov General
Physics Institute of the Russian Academy of Sciences, Moscow, vkuzmin@kapella.gpi.ru

Annomayusn. B nHactosimiedt paboTe IMpOBEIEHO HCCIIEIOBAHUE CIIEKTPOB KOMOWHAIIMOHHOTO
paccesaus (KP) stunenrmukons (O1) u ero BOAHBIX pPacTBOPOB, a TaKKe CIEKTPOB PAcTBOPOB
STUJICHIJIMKOJISI HAHECEHHBIX HAa METAJTMYECKYIO MOJJIOKKY, TPUTOTOBICHHYIO METOOM Ja3epHOM
abmsiuuu. Bo3OykneHune paccestHusi MPOU3BOIMIOCH JAa3epHBIM H3IYYCHHEM C JITMHHON BOJIHBI
532 u 785 um. O6HapyxeHo, uto cniekTpsl KP OI' cxoqHbI co criekTpaMu BOJHBIX pacTBopoB Ol u
CO CIEKTpaMHu pacTBOpoB Ol Ha METAIUIMYECKOM IMOAJIOKKE, YTO MOXKET CBUJIETEIbCTBOBATH O
CTaOUIBHOCTH  KOH(POpPMALIMOHHOTO cocTaBa Ol mpu pacTBOPEHHMH U BBICBIXaHUM Ha
CTPYKTYpPUPOBAaHHOW METANINYECKON TOJIOKKE.

Abstract. In this work, we studied the Raman spectra of ethylene glycol (EG) and its aqueous
solutions, as well as the spectra of ethylene glycol solutions deposited on a metal substrate prepared
by laser ablation. Scattering was excited by laser radiation with wavelengths of 532 nm and 785 nm.
It was found that the Raman spectra of EG are similar to the spectra of aqueous solutions of EG and
to the spectra of EG solutions on a metal substrate, which may indicate the stability of the
conformational composition of EG upon dissolution and drying on a structured metal substrate.

Knroueswie cnosa: CIICKTPOCKOIIUA KOM6I/IHaHI/IOHHOF0 pacceaHuia CB€Ta, TCOpUA
(bYHKHHOHaHa IJIOTHOCTH, OTUJICHITINKOJIb.

Keywords: Raman spectroscopy, density functional theory, ethylene glycol.

Otunenraukons (O, HO-CH2-CH2-OH) npeacraBnser co0oil BechbMa BaXKHBII KOMIIOHEHT
JUIS  aBTOMOOWJILHOM, aBHAllMOHHOW, XHMHYECKOH, THUIIEeBOH, (HapMaKOIOTUYECKOH |
KOCMETHYECKOH NpoMbIIUIEHHOCTH. 60% mnotpebnenus DI mpuxomutcs Ha aHTUGPHU3BI U
TOPMO3HBIE KHUAKOCTH, APYTMM MacCOBBIM IpUMeHeHHEeM Ol fBISIETCS €ro HMCHOJIb30BaHUE B
KauyecTBE KOMIIOHEHTa aHTHOOJIEJEHUTENbHBIX cMecell. B cBA3M ¢ 3TuM mnpexacraBiseTcs
aKTyaJIbHBIM UCCJIEI0BAaHUE U3MEHEHUS CBOWCTB DI’ B pacTBOpax M Ha MOBEPXHOCTH METAJUIOB.

st mostekynbl DI BO3MOXKHBI Bcero 27 cTaOMIIbHBIX KOH(OpMAaIUi, U3 KOTOPIX TOJIBKO 10
YHUKAJIBHBI TI0 CTPYKTYpE, SHEPTUHU U CIEKTpaM KoMOuHaimonHoro paccesiaus (KP), a ocranbHbIe
17 xondopmanuii nonyvarorcs u3 10 yHUKaIbHBIX KOH(QOpMaIHii TOBOPOTOM U/UITH OTPaKEHUEM;
IIPU 3TOM PACCUUTAHHBIE CHEKTPhl KOMOMHAIIMOHHOTO pacCesHUs Ul pa3iIMyHbIX KOH(pOpMaLui
CYILIECTBEHHO oTiinyaroTes [1, 2].
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B »T0ii paGoTe OymeM HMCIoab30BaTh T e 0003HaUCHUS KOH(DOPMIIUN MOJEKYJbI, KaK U B
MPUBEACHHOM cTaThe [2].

Pacuér ¢ ucnonp3oBaHueM TeOopuH (PyHKIMOHANA TUIOTHOCTH, IOKA3bIBAIOT, YTO OCHOBHOMU
koH(popmanueit monekyn O mpu KoMHaTHOU Temneparype sBisiercs koHpopmarus tGg' [2-4]. Dto
MOJITBEPIKAACTCS CpaBHEHUEM dKcrepuMeHTaibHoro crektpa KP DI ¢ pacuérabim [2].

Lenbto HacToAIIEeH pabOTHI sABIsSETCS U3ydeHHE KOH(opManroHHOro coctaBa DI B BOIHBIX
pacTBOpax H Ha TOBEPXHOCTH METANTMYECKOM TOJIOKKA METOJaMH  CIIEKTPOCKOIHHU
KOMOMHAIIMOHHOTO PACCEesTHUS CBETA.

Mamepuan u memoowl ucciedo8anus

B pabote uccnenoBanucs kommepueckue oopasusl I ¢ unctoTol, npessimaromeii 95%. s
MIPUTOTOBJICHUS BOAHBIX PACTBOPOB HCIIOJIB30BANIACH TUCTHIUIMPOBAHHAS BOJA.

Jus peructpanuu criektpoB KP ncnoss3oBasics KP mukpockonn SENTERA 11 (Bruker Optics,
CIIA). CrekTpsl perucTpupoBaINCh IPU BO30YXKACHUU Ja3epHBIM H3JYyYEHHUEM C JJIMHAMU BOJIH
532 u 785 HM ¢ ucnoab30BaHMEM MUKPOOObEeKTUBOB 4X 1 20X.

MommHOCTh BO30YKAAIOIIETO M3Ty4YeHUsI cocTaBisuia 25 MBT nnst qiuHbBl BOJHBI 532 HM U
100 MBT mig nivHb! BOaHEL 785 HM.

IIpu perucrpauuu cnektpoB KP B mpobupkax ucnonb3oBancs 00beKTUB 4X, CHEKTPBI
THTaHTCKOTO KoMOuHaimoHHoro paccestaus (I'KP) momioxek, BicymeHHoro DI Ha MOATIOKKAX —
o6bextuB 20X. CHekTpambHOE paspelnenue cocTaBasano 1,5 wam 4 cm. Bpems perucrpanuu
CIIEKTPOB NOAOMPATIOCh MHAUBUAYAIBHO IS KaXKJI0ro 00paslia U COCTaBIISIO OT J0JIeH CeKyH /10
HECKOJIbKMX MMHYT. Bce criekTphl ObUIM NOTy4eHbl IPU KOMHATHOM TemIeparype.

[Ipu uccnenoBanuun KP wucnonp3oBanack MOIJIOKKa, NMPUTOTOBJIICHHAS Jla3epHOM alisiuein
TUTACTUHBI U3 HUKEJIS B ATAHOJIE TP CIIAYIOMINX MMapaMeTpax JIa3epHOTO M3ITyUeHHs: JJTMHA BOJIHBI
— 1064 um, purenbHOCTh UMIyNbca — 350 mc, sHeprus ummnynbca — 300 M k.

Pe3zynemamol u 0ocyscoenue

[Tockonbky Mosekyna OI sBAseTCS MONSIPHOW U CTPYKTYPHO HEXKECTKOM, TO TpHU
uccnenoBanun  cnektpo KP  OI'  HeoOXoaMMo  y4yMTHIBaTH BO3MOXKHBIE HW3MEHEHHUS B
KOH(OPMAIIMOHHOM COCTaBE MOJIEKYJI, B PACTBOPE M BBICR)KEHHBIX HAa METAJUIMYECKYIO MOJIIOXKKY,
10 CPAaBHEHUIO C KOH(OPMAIIMOHHBIM COCTAaBOM KuaKoro Ol

[TepBbimM sTanom uccienoBanusi crnekTpoB KP BogHbix pacTBopoB DI' ObUT aHANN3 CIEKTPOB
KP BonHbix pactBopoB OI. Ha Pucynke la npencrasnens! cnektpsl KP pactBopos OI' ¢ MonbHBIM
copepxxkanneM Ol or 3% no 10%, 3aperucTpupoBaHHbIE NPHU JJIUHE BOJIHBI BO30Y)KJIAIOIIErO
m3nydenus 532 uM B auanasone 250-1900 cm . Jlyst cpaBHeHHs MOKa3aHbI CHEKTphl urctoro I u
JUCTHJUIMPOBaHHOM Boxabl. MHTeHCcHBHOCTH snHUN KP B cnekTpax pacTBOpOoB HOpMHpOBaHa Ha
MHTeHCUBHOCTh suHuM DI okxomo 1465 cm™, koTopas coOTBETCTBYET —ehOpPMAIMOHHOMY
konebannto CHz rpynn B monekyne D' U MeHbIIe IPYrux JUHUN B ATOM JIHAINla30HE 3aBHCHUT OT
KOH(QOpMaIIMOHHOTO cocTaBa MojeKya OI. HTeHCUBHOCTh JMHUMN B CHEKTPE BOABI HOPMUPOBaHA
HAa MHTCHCHBHOCTH JIMHHUU BOIBI OKOJO 1640 cmt
MOJIEKYJIbI BOJIBI.

, OTBCHAromas ,Z[C(bOpMaI_II/IOHHOMy KOJICOaHUIO

B cnektpe Boabl B quanaszone ot 600 g0 1900 cM ™t TOIDKHA HaGIIOATHCS TONBKO OJIHA OYEHB
cnabas nuHUS okodo 1640 cml. OcrajbHble OCOOCHHOCTH B CIIEKTPE BO3HUKAKOT H3-3a
HEPaBHOMEPHOCTHU YYyBCTBUTEIbHOCTH MHOTOKAHAIIBHOTO JETEKTOpa, KOTOpasl MPOSIBISIETCS TOJIBKO
B ClTy4ae JUIMTEIbHOTO HAKOIIJICHHs O4eHb c1a0bix curuaios KP.

N3 Pucynka la BugHO, uto B amamnaszone 250-1900 cM ! MHTEHCHBHOCTD JIMHUH BOIBI OKOJIO

1640 cMv!  ymenblmaeTcss c  yBemuueHHMeM cojepkaHus I, IIpM  3TOM OTHOCHTENbHbIE
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WHTEHCUBHOCTH M MNojokeHus JuHuil Ol mpaktnueckn He MeHsAOTCS. llockoiapky B 3TOM
CHEKTpaJIbHOM JMara3oHe HaOmomaTcs JuHUM Ol XapaKTepUCTHKU KOTOPHIX OYEHb CHIIBHO
3aBUCST OT KOH(OPMAIUU MOJICKYIBI [2], TO 3TOT SKCIEPUMEHTAIBHBIA (aKT CBUACTEIHCTBYET O
TOM, 4YTO KOH(OPMAIMOHHBIM COCTaB MOJICKYN >XKuAkoro Ol MeHsieTcs HE3HaYuTelIbHO TIpU
pPacTBOpPEHHH B BOJIE.

Ha Pucynke 16 npencraenensl ciektpsl KP BogabIX pactBopoB 3I' ¢ MOJIBHBIM COAEpKaHHEM
I ot 3% o 10%, 3aperucTpupoBaHHBIC MPHU JUTMHE BOJIHBI BO30YKIAIOMIETO U3TyueHus: 532 HM B
muanasone 2000-4250 ey, Jlnst cpaBHEHMS MOKa3aHb! CIIEKTPBI YUCTOro DI U AUCTHIIMPOBAHHOIM
Bonbl. InTeHcHBHOCTH nuHUI KP B criekTpax pacTBOpOB HOpMHUpPOBaHA HAa MHTEHCUBHOCTH JIMHUU
2T oxono 2880 cM™®, KOTopas cOOTBETCTBYeT BaneHTHOMY Konebanuto CHp rpyrmm. MHTEHCHBHOCTS
JUHMH B CIEKTpe BOABI HOPMHPOBAHA HA MHTEHCHMBHOCTH uHMH DI okomo 2880 cmt mms 3%
pactBopa OI.

Cnektpst KP OI' 1 Bompl copepkar HIMPOKYIO MOJOCY, NpocTupariyrocs ot 2800 mo
3800 cm! m oTHOCAIIyIOCS K BadeHTHBIM Konebanmam OH cBsseif. B crekTpe Bomsl 9Ta mojoca
UMEET OYCHb BBICOKYIO HMHTCHCHBHOCTH, B TO BpeMs, KaK B crekrpe D' MHTCHCHBHOCTH ITOH
nosiockl HeBbicoKas. V3 Pucynka 16 BUIHO, 4TO MHTEHCHMBHOCTH MOJOCHI BaJCHTHBIX KOJIEOaHUU
OH cBs3elt yMeHbIIaeTCs ¢ yBeJIMUeHUEM coaepkanust Ol
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Pucynok 1. Cmektpsr KP Boanbix pactBopoB DI' ¢ pa3snu4HbIM MOJBHBIM cojepxkanuem Ol
3apEruCTPUPOBAHHBIE NIPH JUIMHE BOJIHBI BO30YKIAIOMIEro M3TydeHus 532 uM B auanaszone 250-1900 cmt u
2000-4250 cm ! a - maTeHcuBHOCTH nuHUK KP B criekTpax pacTBOPOB HOPMHPOBaHA HA MHTEHCHUBHOCThH
murnn O okono 1465 cM™, MHTEHCHBHOCTL JIMHUH B CHEKTPE BOIAbI HOPMHPOBAHA HA MHTEHCHBHOCTH
JIMHUM BOJBI 0K0JI0 1640 cM™; 6 - Ha nHTeHCHBHOCTD JMHUK D' 0K0J10 2880 cM™, HHTEHCHBHOCTD JIMHUI B
CIIEKTPE BOJIbI HOPMHUPOBAHA HA MHTEHCHBHOCTH JiuHuK DI okono 2880 cM* st 3% pacteopa DI’

Crenyronmm 3TarnoM HCciIe0BaHus BOAHBIX pacTBOpoB DI 011 ananu3 criektpoB KP uncroit
HUKEJIEBOM TMOAJIOKKHA J0 HAHECEHHs Ha Hee BOAHOIO pacTtBopa OI, 3aperucTpupoBaHHBIE NpU
JUIMHE BOJIHBI BO30yXKAaromiero usnyudeHuss 532 HM B JByX Toukax MNoMioxkku. Cnektpsl KP
MOJUIOKKH OKa3aJIUCh MAaJOMHTEHCUBHBIE W COBIAJIM B JBYX CIy4alHO BBIOPAHHBIX TOYKax
ITOJIJIOKKH.

IIpu nccnenoBanuu cnektpoB KP BogHbIX pactBopoB OI' Ha momioxky HaHocuics 1%-biit
pactBop OI, M3MepeHuss HauMHAJIUCh Yepe3 yac MOCJIe HAaHECEHMs pacTBopa. Takoe BpeMs OblLIO
HE00XOMMO IS TPAKTUUECKH IOJTHOTO BBICHIXaHUS pacTBOPA.
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brutn cnenanel 1Ba usmepenus cnektpoB KP Beicoxmiero pactBopa O Ha MOAJI0KKE HUKETh
¢ pazHuueit B 15 munyT, npuuem peructpanusa cnekrpoB KP pactBopa DI nipu kaxa0M u3MepeHun
IIPOBO/INJIACH OZTHOBPEMEHHO B HECKOJIBKUX PA3HbIX TOUKAaX MOUIOKKH.

[lepBoe mM3MepeHue ObLIO CAETAHO Yepe3 Yac MOCJEe HaHECEHHUs pacTBOpa Ha MOIJIOKKY U
BKJIIOYAJIO PETUCTPALMIO CIIEKTPOB MPHU ABYX JIJIMHAX BOJIH BO30Y)KIaIOLIEro u3inydeHus — 532 u
785 M. Ha Pucynke 2a mnoxkaszanbl cnektpsl KP Boicoxmiero 1% BomHoro pactBopa OI,
3aperucTpUpPOBaHHBIE NP JAJIMHE BOJIHBI BO30YKIAIOIIETO U3JIyYeHUs 532 HM Ha MOIJIOKKE HUKEINb
B YEThIpEX TOYKaX MOMIOKKH (mepBoe m3mepenue). Crnexkrp KP OI' O6bu1 04eHh WHTECHCUBHBIN, H
CIEKTPbI, U3MEPEHHBIE B PA3HBIX TOUYKAX IMOJIOKKHU, COBIAIIH.

Ha Pucynke 26 mnoxazanbsl crnektpsl KP Bwicoxmero 1%-Horo BomnHoro pactBopa Ol
3apEeTUCTPUPOBAHHBIC TPH JJIMHE BOJHBI BO30YXKIAIOIIET0 M3JIyuyeHHs 785 HM Ha MOIJIOKKE B
YeThIpeX TOYKaxX MOMIOKKH. IIpu BO3OYXIEHHM CIIEKTPOB M3Iy4YEHUEM C JUIMHOW BOJHBI 785 HM
YYBCTBUTEIBHOCTh JI€TEKTOPA Ha HCIIOJIb3yEMON YCTAaHOBKE PE3KO IMaJaeT C YBEJIUYEHUEM JUIUHBI
BOJIHBI  paccesHHOro cBera. IloaToMy  oOTHOcHUTeNlbHbIE HWHTEHCMBHOCTH JuHUNA  KP,
3aperucTpUpPOBAaHHBIE MPU JUIMHE BOJIHBI BO30YXIAOLIEro M3yuyeHus 785 HM, HE COOTBETCTBYIOT
JEACTBUTEIBHOCTH.
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Pucynok 2. Cnextpsl KP Bricoxmiero 1% Boanoro pactsopa OI', 3aperucTpupoBaHHbBIE MPH JJTHUHE
BOJIHBI BO30y»Xjaromiero usnydenus 532 um (a) u 785 uM (0) Ha MOJIOKKE B YETHIPEX TOUKAX MOIJIOKKH
(mepBoe n3MepeHue)

Cnextp KP pactBopa OI' 1 B 3TOM citydae ObUI JOCTaTOUHO WHTEHCUBHBINA, HO HEOOXOJUMO
OTMETUTh, YTO MOIIHOCTH BO30Y)KIAIOLIEro M3Iy4YeHHUsS MPH PETUCTPALUU CIEKTPOB IpPH AJIUHE
BOJIHBI 785 HM Obla B 4 pasza Oosnbllie, 4eM Npu JUIMHE BOJHBI 532 HM. CnekTpsl, U3MEpPEHHbIE B
Pa3HbIX TOYKaX MOJJI0KKH, COBIAIIH.

Bropoe u3zmepenue cnekrpo KP Bricoxmiero 1% BogHoro pactsopa DI' GbIJIO BBIMOIHEHO €
WCIIOJIH30BAaHUEM JIJTUHBI BOJIHBI BO30YKIAIOIIET0 M3IIydeHus: 532 HM depe3 15 MuH mocie nepBoro
M3MEPEHUS C LENbI0 MOCMOTPETh, MPOUCXOAST JIM KaKHe-IN00 U3MEHEHHSI B CTPYKTYPE BBICOXIIIETO
BOJIHOTO pacTBOpa B TEUEHUE KOPOTKHX IPOMEXYTKOB BPEMEHM, CPAaBHUMBIX C BpPEMEHEM
UCCleIoBaHNus 00pa3IoB MPU PYTUHHBIX U3MEPEHUSX.

Ha Pucynke 3 mpencraBieHbl IMOMYYEHHBIE B XOIE BTOPOTO H3MepeHus crekTpbl KP
BbIcox1ero 1% BoaHoro pactBopa Ol 3aperncTpupoBaHHbIE B IECTH TOUKAX MOANOKKU. CIIEKTpPHI,
M3MEpEHHBIE B Pa3HbIX TOUKAX MOJIOKKH, COBMAIM MEXAYy cOOOH, a Takke, Kak Oy/leT MoKa3aHo
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nanee, HOPMUPOBAHHBIE CTICKTPBI, TTOJYYCHHBIC B XOJ/I€ TIEPBOTO W BTOPOTO U3MEPEHUMN TSI ITMHBI
BOJIHBI 532 HM, TaK)Ke COBIAIN MEXTy COOOH.
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Pucynok 3. Cnekrpsl KP Beicoxmero 1% Bomnoro pactsopa DI, 3aperucTpupoBaHHBIC NIPH JJIMHE
BOJIHBl BO30YXKIAIOLIET0 W3Iy4eHUs 532 HM Ha MOMAJIOXKKE 30JI0TO/HUKENIb B IIECTH TOYKAX MOIJIOKKU
(BTOpOE M3MEpeHue)

Ha Pucynke 4 npexacraBnensl cnekTpbl KP Bbicoxmero 1% BoaHoro pactBopa DI Ha
IIOMJIOKKE JUIA NEpBOr0O M  BTOporo wu3MepeHud u cnexkrp KPP dgmeron  momnmoxkw,
3aperucTpUpoOBaHHbIE NIPU JJIMHE BOJIHBI BO30YyKIaromiero usiydenus 532 M, a takxke crnekrp KP
BbicOXwIero 1%-Horo BomHOro pacrBopa OI' Ha TOWIOKKE [UIsI TEPBOTO  HM3MEPEHHS,
3aperUCTPUPOBAHHBIN MTPU AJTMHE BOJHBI BO30YX/IAIOIIET0 U3TydeHus 785 HM.
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Pucynok 4. Cnextpsl KP Bricoxmero 1% BomHoro pactsopa 31" Ha OJUI0KKE JUIsl IEPBOTO U BTOPOTO
n3MepeHnit u crektp KP uucToil moanoxkku, 3aperucTpupoBaHHBIC NPU AJUHE BOJIHBI BO30Y)KIAIOILETO
mirydeHns 532 aM, a Takxke cnektp KP Beicoxmero 1% Bomaoro pactBopa JI' Ha MOTOXKKE JJII TEPBOTO
W3MEpPEeHHs], 3aPErUCTPUPOBAHHBIN NPH JUIMHE BOJHBI BO30YKJAIOLIET0 N3Ty4eHHUs 785 HM

(e _®
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 37



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

Bce nmpencraBieHHblE  CHEKTPBI  SIBISIOTCS  pe3yJibTaTaMd  YCPEAHEHUS  CIEKTPOB,
3apErUCTPUPOBAHHBIX B PA3HBIX TOUKAX IMOMJOKKH MPU KaXKIOM U3MEpEHUHU. Takoe ycpelHEeHHe
OIIpaBJAHO, TaK KakK, Kak ObUIO CKa3aHO BBIIIE, CIIEKTPBI, 3aPETUCTPUPOBAHHBIE B Pa3HBIX TOYKAX
MOJVIOKKHU BO BPEMS OJHOT'O U3MEPEHHUS, XOPOILIO BOCIIPOU3BOIUIINCH.

[TockoabKy MOIIHOCTH BO30YKIAIOLIET0 MU3JIyYEHUS MPH PErHCTPAIH CIEKTPOB C JUIMHOU
BosTHBI 785 HM Obta 100 MBT, MOIIIHOCTE BO30YKIAIOIIETO U3ITYYCHHS TIPH PETUCTPAIIUU CIICKTPOB
c JumHOW BONHBI 532 HM Obuia 25 MBT, a Bpemsi Habopa CIEKTPOB OIMHAKOBOE, TO AaHAJM3
CIIEKTPOB, IIPE/ICTAaBICHHBIX Ha PrcyHke 4, 103BOJISIET ClIENaTh BBIBOJ, O TOM, YTO IIPH PETUCTPaLUU
CHEKTPOB C U3IYUYEHHEM C JUIMHOM BOJIHBI 532 HM HAOI0aeTCsl yCUIIEHHBINA CUTHAM Beicox1iero 1%
BOJHOTO pactBopa O Ha MOIUIOXKKE, YTO MO3BOJIAET CAENIATh BBIBOA O PETMCTPALMU TMTAHTCKOTO
xoMmOuHarmonHoro paccestausa (I'KP) Ha HuKeneBol moanoxke, 00pabOTaHHON METOIOM J1a3epHOU
a6y,

Ha Pucynke 5 nokasansl criektpsl I'KP Bbicoxmero 1% Boanoro pactBopa O Ha nmomioxke
JUIsL TIEPBOIO W BTOPOrO H3MEPEHUH, SIBISIFOUIMECS PE3yJabTaTaMH YCPEAHEHHUS CIEKTPOB,
M3MEPEHHBIX B Pa3HbIX TOYKAX IMOJJIOKKHU B MPOLECCe Ka)XJA0ro U3MEpeHus, a Takxke crekrpel KP
1% Bomnoro pacreopa I, unctoro DI U QUCTHITMPOBAHHOW BOABI B MpoOupkax. Bee criekTpbl
3aperucTpUpOBaHbl MPHU JUIMHE BOJIHBI Bo30yxxnatomiero wuznydeHus 532 um. [lockonbky mpu
peructpanuu cinektpoB KP 00pasioB B mpobupkax 3acBeunBaeTcs 00beM, OOIBIINN 110 CPAaBHEHUIO
c o0beMOM, 3acBeunMBaeMbIM Ipu peructpauuu crnekrpoB KP Beicoxmero pactsopa OI' Ha
MOJUTOKKE, TO MOXKHO cuuTarh, uto 3ddexr ycunenus muanii KP (I'KP) pactBopa OI' Ha moioxkke
ObLIT 3apEerUCTPUPOBAH.

1%-Hblin pacTeop 3 Ha Noanoxke,
600000 nepeoe namepeHue
1%-Hblih pacTeop 3 Ha noanoxke,
BTOpOE M3MEpPEHUE

g 500000 1%-HbIln pacTBOp pacTteop Al
g 1B npobupke
F wuakmin 3 B Nnpobupke
2 4000009 Os npoﬁmpxr; P
5 ] 2
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(o]
I
<
o 200000 ~
I
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< 100000 4
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Pucynoxk 5. Ycpenuennsie cnektpsl I'KP Bricoxmiero 1% BogHoro pactBopa OI' Ha MOIIOXKKE IS
NepBoro u Broporo usmepenuit, cnexktpsl KP 1% BogHoro pactsopa OI', uuctoro O u AUCTUIIMPOBAHHOMN
BOJIbI B MPOOMPKaX, 3apPETUCTPUPOBAHHbBIC TIPHU JJIHHE BOJHBI BO30Y KIArOIIEro N3IydeHus 532 HM

Ha Pucynke 6 mpencraBieHsl HOPMUpPOBaHHBIE ycpeqHeHHbIe criekTpbl KP Bricoxmiero 1%
BOJIHOTO pacTBopa JI' Ha MOJUIOKKE /IS IEPBOTO M BTOpOro usmepeHui, cnexkrpsl KP 1% Boanoro
pactBopa OI, uucroro OI' U AUCTIIIIMPOBAHHOW BOABI B NMPOOHMPKAX, 3apETrHCTPHUPOBAHHBIE TPU
JUTHHE BOJHBI BO30YXKIAONIero m3nydeHus 532 HM B auamaszone 250-1900 cmt. MHTEHCHBHOCTB
muanii KP B cHeKkTpax pacTBOpPOB HOPMHpOBAHA HAa MHTEHCHBHOCTH juHMH DI okono 1465 cm?,
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WHTEHCUBHOCTh JIMHMM B CHEKTPE BOJbl HOPMUPOBaHAa HAa WHTEHCUBHOCTb JIMHUU BOJBI OKOJIO
1640 cm 2.,

N3 Pucynka 6 BUIHO, YTO CHEKTP BBICOXIIIETO BOAHOTO pacTBopa DI’ Ha MOIIOXKKE OOJbIe
moxox Ha crektp yuctoro Ol yem Ha cnektp 1% pactBopa DI, uTo, MO-BUAUMOMY, OObSICHIETCS
ucrapenueM Boabl. Mcxons m3 pasHuiel B temneparypax kurenus O (197°C) u Bogsr (100°C)
MOKHO TIPEIIOIOKHTh, YTO Ha MOIJIOKKE ocTalcs B ocHoBHOM DI. M3 Pucynka 6 takke BHIHO,
YTO HOPMHPOBAHHBIE CIIEKTPHI JJI1 IIEPBOTO M BTOpOro uzMepeHui cnexkrpoB I'KP Beicoxmiero
BOJIHOTO pacTBOpa DI’ Ha MOJJI0KKE COBIAJIN.

wugkun 3 B
npobupke

1%-Hblin pacTBOp
Ol Ha noanoxke,
nepBoe W3MepeHne
1%-Hblit pacTBOp
Ol Ha nognoxke,
BTOpPOE U3MepeHne
1%-HbIl pacTBOp
3 B npobupke

H,O B

npobupke

NHTEHCUBHOCTL, OTH. ea.

(NN A

—r - r - r - 1 - 1 - 1 " 1 - T -
200 400 600 800 1000 1200 1400 1600 1800
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Pucynok 6. HopmupoBanusie ycpennennsie criektpsl ['KP Bricoxmero 1% BogHoro pactsopa Ol Ha
MOJJIOKKE Il TIEPBOTO M BTOporo m3MmepeHuit, cnektpsl KP 1% Bomnoro pactBopa OI', uncroro OI' u
JUCTWIIMPOBAHHOM BOJBI B MPOOMpKax, 3aperuCTPUPOBAHHBIE IPHU JUIMHE BOJIHBI BO30YXKIAIOIIErO
usaydenus 532 HM B amanasone 250-1900 cvl. UurencusHocTh nmuHuii KP B chekTpax pacTBOpOB
HOPMHPOBAHA HA MHTEHCUBHOCTh MMHMU DI 0k0j0 1465 ¢cM™!, MHTEHCHBHOCTH JMHUN B CIIEKTPE BOJIBI
HOPMHUPOBAHA HA HHTEHCUBHOCTH JIMHUM BOJBI 0KOJI0 1640 cmt

[TockonbKy TOJIOKEHUSI M OTHOCHUTENbHBbIe MHTeHCHUBHOCTH JuHUKA KP OI' onmuHakoBbl B
cnektpax ['KP pactBopa Ha nomnoxke u B ciektpax KP xxuakoro OI' u 1% Bonnoro pactsopa OI' B
npobupkax B auanaszone 250-1900 cM %, To MOXHO clenaTh BBIBOJ, YTO KOH(DOPMALMOHHBIH COCTaB
Mouiekys 1" ogrHaKOB J7Is1 BCEX 9TUX 00pasIioB.

Ha Pucynke 7 npezacraBieHbl HOpMUpOBaHHbIE ycpeaHeHHble cekTpbl I'KP Beicoxmero 1%
BOJIHOTO pacTBopa JI' Ha MOJUIOKKE /JIsl IEPBOTO M BTOporo usmepenui, cnexkrpsl KP 1% Boanoro
pactBopa OI, uucroro OI' U AUCTHIIIMPOBAHHOW BOABI B MPOOHMPKAX, 3apETHCTPUPOBAHHBIE TPU
JUTMHE BOJIHBI BO30YsKIaromero usnydenus 532 uM B auanasone 2000-4250 cm—t. VIHTeHCHBHOCTS
muanii KP B criekTpax pacTBOPOB HOPMHPOBAHA HA MHTEHCHMBHOCTH yuHHE DI oxomo 2880 cm 2,
MHTEHCUBHOCTb JIMHUM B CIEKTPE BOABI HOPMHUPOBAaHAa HAa HHTEHCUBHOCTHh JUHUM Ol OKoso
2880 cmt st 1% pacteopa O

HopmupoBanHble CHEKTphI Ui IEPBOTO U BTOPOTO M3MEpPEHHH CreKTpoB pacTBopoB Ol Ha
noutioxkke coBnanu (PucyHok 7). IHTEHCHBHOCTH MOJIOCHI BajieHTHBIX Kosiebanuit OH cBszelr B
CIIEKTPAxX BBICOXILIEro pacTBopa DI’ Ha MOIJIOXKKE BBILIE, YEM B CHEKTpe uucToro OI. 310 MOXKeT
OBITH CBA3aHO C TEM, UYTO HE BCS BOJIa MCMAPHIIACh C TOMAJIOKKU. DTy BEPCHUIO TAK)KE MOITBEPIKIAET
ToT (pakT, yTo (popma mosocel BajeHTHBIX Konebanuii OH cBszeit B cmektpe Bbicoxuiero 1%
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pactBopa OI' Ha momsyiokke Oobllle HaroOMUHAeT (opMy ITOW IMOJOCH B CHEKTPE BOABI, YEM B
cnektpax xuakoro O u 1 BogHoro pactBopa DI B nmpobupkax (Pucynok 10). Bropoe oObsicHeHue
0oJiee BHICOKOM MHTEHCUBHOCTHU MOJIOCHI BAJIGHTHBIX Konebanuit OH cBsi3zeit — 3To mpeamnonoxkeHme
0 TOM, 4TO Mosekyinbl OI' Momm npukpenuthes nossgpHeiMu OH rpynmamu K HOBEPXHOCTH
MOJIIOKKH, HO B 3TOM Ciy4yae HaOIoqaIuch Obl U Ipyrue u3mMeHenus B criekrpe Ol

*mnaknin 3 B npobupke
1%-HbIt pacTBop 3l Ha
noanoxXKe, Nnepeoe uamepeHue
1%-Hbi pacTBop 3 Ha
noanoXKe, BTOPOE U3MEpPEHUE
1%-HbliA pacteop 3 B
npobupke

H,O B npobupke

MHTEHCUBHOCTb, OTH. en.

T T T T T T T T T T T T T T T
2100 2400 2700 3000 3300 3600 3900 4200
YacroTa, cm’’

Pucynok 7. HopmupoBanusie ycpennennsie criektpsl ['KP Beicoxmiero 1% BogHoro pactsopa OI' Ha
MOJJIOKKE Uil TIEpBOro M BTOoporo m3MmepeHuit, cnektpsl KP 1% Boxnoro pactBopa OI', uncroro OI' u
JUCTWIIMPOBAHHOM BOABI B MPOOMpPKax, 3aperuCTPUPOBAHHBIE IPHU UIMHE BOJHBI BO30YXKIAIOIIErO

usnyuenus 532 uM B guanasone 2000-4250 cm!. Murtencusnocts yuuuii KP B chekTpax pacTBOpOB

HOPMHPOBAHA HA MHTEHCUBHOCTh JMHHMU DI 0ko0j0 2880 ¢cM ™!, MHTEHCHBHOCTH JIMHUI B CIIEKTPE BOJIBI
HOPMHMpPOBAaHA HAa MHTEHCUBHOCTD JiuauK DI okos10 2880 cM ™ miist 1% pactopa DT

Takum o0pa3om, Mo pesynapTaraM, NpeAcTaBIeHHBIM Ha Pucynkax la u 6, MOXHO clenarb
BBIBOJI O TOM, YTO KOH(OPMAIIMOHHBINA cocTaB MoJieKy1 DI ofuHakoB JuIst skuakoro DI, ero BOAHBIX
PacTBOPOB U BBICOXIINX BOAHBIX PACTBOPOB HA MOJIOXKKE.

Cnucoxk numepamypul.

1. Jindal A., Vasudevan S. Conformation of ethylene glycol in the liquid state: intra-versus
intermolecular interactions // The Journal of Physical Chemistry B. 2017. V. 121. Ne22. P. 5595-
5600. https://doi.org/10.1021/acs.jpch.7b02853

2. Kuzmin V. V., Novikov V. S., Sagitova E. A., Ustynyuk L. Y., Prokhorov K. A., Ivchenko P.
V., Nikolaeva G. Y. Correlations among the Raman spectra and the conformational compositions of
ethylene glycol, 1, 2-and 1, 3-propylene glycols // Journal of Molecular Structure. 2021. V. 1243. P.
130847. https://doi.org/10.1016/j.molstruc.2021.130847

3. Cramer C. J., Truhlar D. G. Quantum chemical conformational analysis of 1, 2-ethanediol:
Correlation and solvation effects on the tendency to form internal hydrogen bonds in the gas phase
and in aqueous solution // Journal of the American Chemical Society. 1994. V. 116. Ne9. P. 3892-
3900. https://doi.org/10.1021/ja00088a027

4. Howard D. L., Jorgensen P., Kjaergaard H. G. Weak intramolecular interactions in ethylene
glycol identified by vapor phase OH— stretching overtone spectroscopy // Journal of the American
Chemical Society. 2005. V. 127. Ne48. P. 17096-17103. https://doi.org/10.1021/ja055827d

—G)
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 40



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

References:

1. Jindal, A., & Vasudevan, S. (2017). Conformation of ethylene glycol in the liquid state:
intra-versus intermolecular interactions. The Journal of Physical Chemistry B, 121(22), 5595-5600.
https://doi.org/10.1021/acs.jpch.7b02853

2. Kuzmin, V. V., Novikov, V. S., Sagitova, E. A., Ustynyuk, L. Y., Prokhorov, K. A.,
Ivchenko, P. V., & Nikolaeva, G. Y. (2021). Correlations among the Raman spectra and the
conformational compositions of ethylene glycol, 1, 2-and 1, 3-propylene glycols. Journal of
Molecular Structure, 1243, 130847.

3. Cramer, C. J., & Truhlar, D. G. (1994). Quantum chemical conformational analysis of 1, 2-
ethanediol: Correlation and solvation effects on the tendency to form internal hydrogen bonds in the
gas phase and in aqueous solution. Journal of the American Chemical Society, 116(9), 3892-3900.
https://doi.org/10.1021/ja00088a027

4. Howard, D. L., Jorgensen, P., & Kjaergaard, H. G. (2005). Weak intramolecular
interactions in ethylene glycol identified by vapor phase OH— stretching overtone spectroscopy.
Journal of the American Chemical Society, 127(48), 17096-17103.
https://doi.org/10.1021/ja055827d

Paboma nocmynuna Ipunsama k nybauxayuu
6 peoaxyuro 12.09.2024 2. 18.09.2024 ..

Ccvlnka 0 yumuposauusi.

Ky3pmun B. B. KoHdopMaimoHHBIN COCTaB ATHICHIVIUKOJISA B BOJHBIX PAcCTBOpPAax W Ha
nomiokkax // bromnerenp wHaykm w  mpaktukm. 2024, T. 10. NelO0. C. 33-41.
https://doi.org/10.33619/2414-2948/107/04

Cite as (APA):

Kuzmin, V. (2024). Conformational Composition of Ethylene Glycol in Aqueous Solutions
and on Metal Substrates. Bulletin of Science and Practice, 10(10), 33-41. (in Russian).
https://doi.org/10.33619/2414-2948/107/04

—G)
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 41



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

YJIK 538.9 https://doi.org/10.33619/2414-2948/107/05
AGRIS J15

AHAJIN3 CIIEKTPOB KOMBUHAIIMOHHOT'O PACCESAHUSA CBETA
HHOJIMBUHUWIXJOPHUIA, AETPAJUPOBAHHOTI'O B PA3HBIX TEMIIEPATYPHbBIX
PEXKNUMAX

©Ky3neyos C. M., ORCID: 0000-0002-8378-7085, SPIN-xo00: 5144-7999, kano. ¢pu3z.-mam. nayx,
Hncmumym ooweti pusuxu um. A.M. Ilpoxoposa Poccutickoii akademuu Hayx,
2. Mocksa, Poccus, kuznetsovsm@kapella.gpi.ru

RAMAN ANALYSIS OF POLYVINYL CHLORIDE DEGRADED UNDER DIFFERENT
TEMPERATURE CONDITIONS

©Kuznetsov S., ORCID: 0000-0002-8378-7085, SPIN-code: 5144-7999, Ph.D.,
Prokhorov General Physics Institute of the Russian Academy of Sciences,
Moscow, Russia, kuznetsovsm@kapella.gpi.ru

Annomayus. B panHOM paboOTe NPUMEHSUICS METOHA CHEKTPOCKONMUU KOMOMHAIMOHHOTO
paccesnus (KP) cBera nns uccienoBanus uaMeHeHus: coctaBa nonuBuHuixiaopuaa (I1IBX) npu ero
nerpagauuu. TpaaUIMOHHO TaKUE€ U3MEHEHUs aHAJU3UPYIOTCS ONTHYECKU B CBA3U C TEM, YTO IIPU
nerpaganuu B crpykrype [IBX 00pa3yroTcsi MOJMEHOBBIC TOCIEIOBATCILHOCTH PA3HOW JUTHHBI,
KOTOpbIE MEHSIOT MHOTME CBOMCTBAa Marepuasa, B TOM 4ucie ontudyeckue. BoiOpaHHbIl B pabore
Meron crnekrpockonuu KP ornnyaercss BBICOKOW TOYHOCTBIO M CKOPOCTBIO aHAIM3a, a TaKXKe
BO3MOXHOCTBIO JIMarHOCTUPOBATh HAJIMYUE IIOJIMEHOB B KpallHE MallbIX KOHLEHTpauusax. B
KauecTBEe OOpa3loB MCCIIENOBAaHUS MCIOJIb30BANINCh HenerpaaupoBaHHble IuieHku [IBX a taxoke
IUIEHKH, JIETPaJupOBaHHbIE B Pa3IMYHbIX TeMIEpaTypHbIX pexumax. [lokazaHo, 4To Mo crekTpam
KP 006pasiioB MOXHO CyIuTh M O JUIMHE OOpa30BaHHBIX IMOJIMEHOB, U O PACHPEAEICHHUU UX IO
JUIMHaM. YCTaHOBJIEHO, 4YTO pAaCHpEIENICHUE IIOJIMEHOB 110 JUIMHAM 3aBUCUT OT YCJIOBUM
TEPMUYECKON JIerpaanun 00pas3ios.

Abstract. In this work, the Raman spectroscopy method was used to study changes in the
composition of polyvinyl chloride (PVC) during its degradation. Traditionally, such changes are
analyzed optically due to the fact that during degradation, polyene sequences of different lengths
are formed in the PVC structure, which change many properties of the material, including optical
ones. The Raman spectroscopy method chosen in this work is characterized by high accuracy and
speed of analysis, as well as the ability to diagnose the presence of polyenes in extremely low
concentrations. Undegraded PVC films and films degraded in various temperature regimes are used
as study samples. It is shown that the Raman spectra of the samples can be used to analyze both the
length of the formed polyenes and their length distribution. It is found that the length distribution of
polyenes depends on the conditions of thermal degradation of the samples.

Knroueswie crosa: MOJIMBUHUWJIXJIOPH [, CIICKTPOCKOIIUA KOM6I/IHaHI/IOHHOFO paccesiHus CBCTa,
ACrpaganys, IMOJIUCH.

Keywords: polyvinyl chloride, Raman spectroscopy, degradation, polyene.

[onuBununxnopua (IIBX) mo o0béMy mnpou3BOACTBA 3aHUMAET TPETbE MECTO CpPEIu
IUTACTHKOB, a (DYHKIIMOHAJIbHBIE MaTepHajbl HA €ro OCHOBE MPUMEHSIOTCS MOUYTH BO BceX chepax
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’KM3HU YeJIOBEKa, HallpUMeEp, B YIAKOBKE TOBAPOB, B KAaU€CTBE M3OJALMM AIEKTPUUECKUX KalOeneH,
IIOJIMMEPHOM  Marpuibl Ul ONTHYECKMX CEHCOPOB, B  MEIUIMHE M  aBHALlMOHHOMN
MPOMBIIIJICHHOCTH, ITPU IIPOU3BOJICTBE HaHOAIMa30B [1-6].

IIpu pa3nuyHbIX BHEIIHUX BO3ACUCTBUAX B MakpoMouiekyinax [IBX Mexny aromamu ymiepona
BO3HUKAIOT  MOCJICNOBATEIbHOCTH  CONPSOKEHHBIX  ABOMHBIX  cBsizu  (—C=C-)n. Dtmn
[IOCJIEIOBATEIIBHOCTH Ha3bIBAIOTCS MONMeHaMM. Jlaxe IpU MajJloM COJEpPKAHUU OHHU CIIOCOOHBI
CHWJIBHO U3MEHSTh MEXaHUYECKHE, DIEKTPUUECKUE, onTuyeckue u apyrue cpoiictea [IBX. Onun u3
Hanbosee pacrnpoCTpaHEHHBIX METOAOB OmpeAeieHus crerneHu npectpykiuun [IBX — anamms
M3MEHEeHHUs ero npera. Takas olleHKa JOBOJIBHO Ipy0as, IO3TOMY B JaHHOM paboTte mpeiaraercs
UCIONb30BaTh C 3TOM IEIbI0 CHEKTPOCKONHI0 koMOuHauumoHHoro paccesHusi (KP) ceera. Ilpu
3anucu criektpoB KP ¢ mcnonb3oBaHueM Jr000# UITMHBI BOJHBI BO30Y)KJAIOIIEro M3Iy4eHUS M3
BUJIUMOIO JIMAIIA30HA IIPOUCXOAUT PE30HAHCHOE YyCWICHHME MHTEHCUBHOCTH JMHUM KP nonueHos,
II0O3TOMY CTAaHOBUTCSI BO3MOMKHBIM 3apETUCTPUPOBATH IPUCYTCTBHE IIOJIMEHOB B JKCTPEMAJIBHO
Maubix KoHreHTpanusx g0 0,0001% [7, 8].

B pesynbrare BHemHero BosxaeiictBus Ha [IBX B ero cnekrpe KP mnoseisarorca nBe
PE30HAHCHO-YCUJICHHBIE IOJIOCHI, OTHOCSALIMECS K BAJEHTHBIM KOJICOAHUSIM COMNPSHKEHHBIX
omuHapHbiX C—C u nBoiiHbix C=C ymieponHblX cBsA3el IOJIMEHOB, IOJOXEHUS MAaKCHMYMOB
KOTOPBIX 3aBUCHUT 0T kosmdecTBa C=C cBsA3€M, TO €CTh, OT JUIMHBI NTosIneHOB. loxasisromee yuciio
uccienoBannii - aerpagupoBaHHoro [IBX  orpaHnuMBarOTCsS TOJBKO AHAIUM30M  ITOJIOKEHUUN
MakKCUMYMOB 3THX moioc. OIHAaKo MpU 3TOM HEOOXOAMMO TAaK)Ke aHAJIW3UPOBAaTh 3aBHUCUMOCTh
4acToThl BajieHTHOro kojebanuss C—C cBA3eil B monMeHax OT JAJMHBI IOJIMEHA W Hpopuib
CIIEKTPAJIbHBIX MMOJI0C, OTHOCsIHXCA K Kosebanusm C—C u C=C caszeii [9, 10].

JI7st IONTMeHOB M3BECTHO [7], 4TO YacToTa ve=c BaJeHTHbIX KojieOanuit C=C cBsi3eii cBsi3aHa C
UX JUTMHOM N CIEAYIOIMNUM 00pa3oM:

Veee = 1461 + 151,2 - exp[—0,07808 - n]. (1)

B nannHoli pabore Obulo mpoBeneHo wuccienoBaHue crekrpoB KP (B wacTHOCTH, mosoc
BalleHTHbIX Konebanuii C=C cBsseif) [IBX, nerpagupoBaHHOrO B pa3HBIX TeMIIEPaTypPHBIX
peKUMAax.

Mamepuan u memoowl ucciedosanus

B paGore wuccnenoBanucy mnéuku I[IBX (momydenHble pacTBOopeHueM mopomika [IBX
gucrtotod 99 % (Sigma Aldrich, CIIA) B terparuapodypane (TI'®)) B HemerpaaupoBaHHON
dbopme, a Takke tepmonerpaaupoBanHHbie npu 65°C B Teuenue 10 m 30 munyt, pu 110°C B
TedeHue 3, 6 u 9 MUHYT.

Crnextpsl KP peructpupoBanuce ¢ ucnoiab3oBaHueM aBoitHOro Mmonoxpomaropa U1000 (Jobin
Yvon, @paHius) ¢ IByMs IJIOCKMMHU rojiorpaguueckuMu AudpakiuuoHHbMu pemerkamu (1800
IITPUXOB/MM) M (POTOIEKTPOHHOTO YMHOXHTENS C OXJaXJAEHHEM Ha 3neMeHTax llenbrbe,
paboTaroIIero B pexxuMe cuéta JOTOHOB.

Bo30yxaaromuM HUCTOYHUKOM SBIISJICS TMOJYIPOBOJHUKOBBIM sazep Sapphire SF 532
(Coherent Inc., Kanmudpopuus, CILIA) ¢ onTtuueckoil HaKauKkoM, U3MydyarolIUi JMHUIO C IIUPHHOM
menee 1,5 MI'm (~10* cm?). JnmuHa BoMHBI BO3OYKIEHHS Asoss = 532,0 HM, MOIIHOCTH Ha
TIOBEPXHOCTH 06pa3ios cocTapisiia 80 MBT. CriekTpanbHOe paspereHne GbII0 OIeHeHo Kak 5 M2,

Perucrpanus criekTpoB IPOBOAWIACH B TEOMETPHUH paCCesHMs Mo yritoMm 90°.

B cHeKTpalbHyI0 10I0Cy ¢ MakcuMyMoM okono 913 cm™ BHocaT Bkmax monexymasr TI®,
ocraBmmecs B oopasnax [IBX nmocne musrorosnenus mi€nok [11]. ITomockl ¢ MakcuMymamM# OKOJIO
637, 689 u 1430 cm! otHOCATCS K KoneGanmsm monekyn 11BX [12, 13]. [Tpodunu u monoxenue
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MaKCHMYMOB 3THX II0JIOC HE 3aBUCEIM OT CIiocoda Jerpaganuu o0pas3oB. IT0 TOBOPUT O TOM, UTO
3aMETHBIX U3MEHEHHI B KOH()OPMAIIMOHHOM U KOH(MUTYpallmOHHOM cocTaBe MoJsiekyln [1BX mpu ero
Jerpajanuyd He HaOIoIanoch, 4TO IMOATBEPKIACTCS JaHHBIMH B pabore ‘“Raman Spectroscopy
Evaluation of Polyvinylchloride Structure” [12].

Pe3ynomamol u 0ocyscoenue
Ha Pucynke mnokazaHo cpasHeHue crnekrpos KP  TepmonerpangupoBaHHOrO U
HenerpagupoBanHoro [IBX. Bcee cmekrTpsl, mpencraBiieHHble Ha PuCyHKe, HOpMUPOBaHBI Ha
THKOBYIO HHTEHCHBHOCT TIOJIOCHI C MAKCMMYMOM OKOJ10 637 cM ™,

Cc-C C

Il
(@)

M =
65 °C, 10 MuH

bes perpagauumn

I/IHTGHCI/IBHOCTL, OTH. €.

300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600
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Pucynok. Cnexktpst KP TepmozerpanupoBanHoro u HenerpaaupoBanaoro [1BX, 3apeructpupoBaHHbie
OpU Asoss = 532,0 HM. YciioBHS Aerpajanuy HpeAcTaBieHbl Ha rpaduke. BepTUKaIBHBIMU JIMHUSMH
OTMEUEHBI TI0JIOCHI, OTHOCAIINECS K BaJICHTHBIM KOJIEOaHUSIM ITOJTUEHOB

B cmektpax TtepmonerpamupoBanHoro IIBX, B ommume 0T HexerpaaupoBaHHOTO,
HaOJIIONAI0TCS JTOTIOJTHUTENIbHBIC TIOJIOCHI B 00JIacTAX BaJIeHTHHIX KosiebaHuit C—C (mojoca OKoJio
1100 cm?t) mw C=C cpaseir (momoca oxomo 1500 cm?). Hammume 5THX moOmoc TOBOPHT 00
obpasoBanuu moaueHOB B cTpykrype IIBX B mporecce nerpamammu [11, 13-18]. OcHoBHbIE
pazmuuus Mmexnay crnekrpamu KP mnénox [IBX, merpannpoBaHHBIX B pa3HBIX TeMIIEpPaTypHBIX
peKUMax, BBIPAKAIOTCS B W3MEHEHMH NPOPHIS OTHX TIOJOC, YTO CBA3aHO C pa3HBIM
pacripeielieHueM MOJUESHOB TI0 JITTHHAM.

B yacTHOCTH, U3 PucyHKa BUIHO, 4TO MakCHMyM HOJ0Chl okono 1500 cm™ npu ysenuuenun
TeMIepaTypbl U BpEMEHHU JIerpaslallii CMEIIAETCsl B CTOPOHY MEHBIINX YaCTOT. JTO CBA3AHO C TEM,
9TO 3Ta TOJOCAa HMMEET ACHMMETPHYHBIH MNpo(WIb B pe3ylbTare MEepPeKPhITHS KOMIIOHEHT
OT/ICTIFHBIX TTOJIMEHOBBIX MOCIIEIOBATEIEHOCTEN PA3HBIX JJTHH.

Jlns anamusa mpoduius monockl okodo 1500 cm™ Gbima mposemeHa €€ JEKOMIO3HIHMS €
MCIOJIb30BaHUEM B3BeLIEHHOM cymMMmbl ¢yHkuuii ['aycca m Jlopenma. K wacroram, Ha KOTOpBIX
HaxOJWJINCh MAKCUMyMBbI KOMITOHEHT JCKOMITO3UIINH, Obuta mpuMeHeHa dopmyna (1) mis pacuéra
JUTMHBI TIOJIMEHOB, YbHM KOJIEOAHWS BHOCAT BKJIA B 3Ty IOJOCY. BBUIO yCTaHOBIIEHO, YTO ISt
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uccaeayeMbix o0pasnoB aerpaaupoanHoro [IBX B ciekTpanbHy O MOJI0CY BaJICHTHBIX KOJIeOaHMIMA
C=C cBs3e# BHOCAT BKJIaJ KOoJeOaHUs IIOJIMEHOB [UIMHOI N = 15-25.

HNuTerpanbHasi  MHTEHCUBHOCTh — KaXJOW  OTACIBHOM  KOMIIOHEHTBI  JEKOMITO3HUIUU
MPONOpIMOHATIbHA BKJIALy B CYMMapHbBIA CIEKTP M, CJIEOBATeIbHO, COJCPKAHHUIO IOJIHEHOB
COOTBETCTBYIOIIEH UIMHBL. TakuMm oOpasom, npu aerpaganuu npu 65°C u npu 110°C B Teuenue 3
MUHYT B 00pa3iax oOpa3oBajioch OOJbIIE BCEro MOJUEHOB ¢ UIMHOM N = 19. A mpu yBeTU4YeHUU
TeMIIepaTypbl U BpeMeHHu Aerpafganuu 1IBX npoucxonur n3MeHeHUe pacipenesieHus MOJIMEHOB 110
mmiHaM (Pucynok). B 4acTHOCTH, TOCKOIbKY MAaKCHMyM IIOIOCHI Ookoio 1500 cm™ mpu sTom
CMEILlaeTcsi B CTOPOHY MEHBIIUX YacTOT, TO 3TO TOBOPUT 00 YBEIMYEHUU COAEPKaHUS B 00paslax
0oJiee JUIMHHBIX TOJMEHOB.

3axnouenue

B pabore mpoBeneHO ucciaenoBaHue MoJ0c BaleHTHBIX Konebanuit C=C cBs3eil B CIIEKTpax
KP menerpanuposannoro IIBX u [IBX, nerpaaupoBaHHOIO B pPa3sHbIX TEMIIEPATYPHBIX PEKUMaX.
YcTaHoBIEHO, 4TO B ATy mnojocy B criektpax KP uccrnenoBanHbix 00pa3ioB, 3aperucTpupOBaHHBIX
IpU JJUHE BOJHBI BO30Yy)KIarolero usnydeHuss 532 HM, BHOCAT BKJIaJ KojeOaHUs TOJHEHOB
mmHoi N = 15-25. OOHapyXeHO, YTO MpU YBEIMUYEHUH TEMIEpaTypbl U BpEMEHH Jerpaaaluu
MPOUCXOIUT M3MEHEHUE (POPMBI 3TOH IMOJIOCH, 2 UMEHHO CMENICHHE €€ MaKCHMyMa B CTOPOHY
MEHBIIMX YacTOT. DTO CBSI3aHO C TEM, YTO IPU TAKUX H3MEHEHHUSAX TEMIIEPATypHOIO pPEKuUMa
nerpanauuu B oOpasuax IIBX yBenuumBaercs cojepKaHUE MOJMEHOBBIX MOCIEAOBATEIHHOCTEH
JUIMHOM n > 19,
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MHUKOJIOI'AA KOPMOBBIX PACTEHUH B PA3JIMYHBIX PAHOHAX
ABEPBAUKAHA PE3YJIBTATBI UCCJIEJOBAHUU, ITIOCBAIIEHHBIX OLNEHKE
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Abstract. Both cultivated and wild fodder plants are the main group of plants necessary for
the development of animal husbandry. Although it is impossible to give a specific number about
the number of species of fodder plants in Azerbaijan, there is no doubt that their number of species
is expressed in hundreds. Thus, the number of species of annual grasses in the CIS includes up to
1000 species. As it is known, some species mentioned above as fodder plants also carry other
qualities. For example, corn, sunflower, wormwood, three-leaf clover, etc. plants are also medicinal
plants and are used as diuretics, pain relievers, etc. in folk medicine. It is widely used as a tool with
properties. At the same time, due to these properties, these plants have become the subject of
various aspects (botanical, pharmacological, mycological, etc.) studies, and this situation is still
ongoing.

Aunomayus. Kaxk KynbTypHbIE, TaK U JUKOPACTYLIME KOPMOBBIE PpACTEHHUS SIBIISIOTCS
OCHOBHOH TpymIoil pacTeHUd, HEOOXOIUMBIX AJISi Pa3BUTHs KUBOTHOBOJACTBA. XOTs HEBO3MOXKHO
Ha3BaTb KOHKPETHbIE IM(PBHI O KOJIMYECTBE BHJIOB KOPMOBBIX pacTeHuil B AsepOaiijkaHe, HET
COMHEHHS, YTO HX KOJIMYECTBO MCUHUCIAETCS COTHSAMHU. TakuM o00pa3oMm, KOJIMYECTBO BHJIOB
onHosleTHUX TpaB Ha tepputopun CHI' HacumteiBaer no 1000 BumoB. Kak m3BeCTHO, HEKOTOpPBIE
BUJIbI, YIIOMSIHYTBIE BBIIIE KaK KOPMOBBIE pacTeHus, 00JIa1aloT U APYrMMHU KauecTBamu. Hanpumep,
KYKypy3a, IIOACOJIHEYHHUK, IIOJIbIHb, KJIEBEp TPEXJMCTHBIA U T. J. PACTCHUS TAKXKE SBISAIOTCA
JIEKAPCTBEHHBIMU DPACTCHUSIMA M UCIIOJIB3YIOTCS B HApOAHOW MEIULHMHE KAK MOYETOHHBIE,
OosieyTossromue cpeacTsa u T. 1. OH MIUPOKO UCIONIB3yeTCsl KaK HHCTPYMEHT CO CBOMCTBaMHU. B 1o
e BpeMms, Onaromapsi 3TUM CBOMCTBaM, 3TH PACTEHUS CTaJld MPEAMETOM DPAa3JIMYHBIX aCMEKTOB
(Ooranmueckux, (hapMaKoIOTHMYECKUX, MUKOJOTHMUYECKUX U Jp.) UCCIENAOBaHMNA, U 3Ta CHUTYyaIUs
IIPOJOJIKAETCS O CUX TIOP.

Keywords: fodder plants, microbiota, fungi, pathogens.
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Knrouesvle cnosa: KOpMOBBIE pacTEHUS, MUKPOOHOTA, TPUOBI, BO30YyIUTEN O0JIe3HEH.

As mentioned, forage plants contain enough nutrients for various organisms, including
disease-causing organisms, which makes the spread of these organisms inevitable. Microorganisms
in plants, including food crops, also differ in the form of propagation, which allows them to be
divided into two types: epiphytic and pathogenic.

The effect of epiphytes on plants does not affect their biological productivity, they just use
plants as a stop and feed on exudates and dead body particles that are formed and excreted as a
result of their life activity.

Pathogens, by causing various pathologies in plants, cause a change in their biological
productivity, as well as a change in the quality indicators of raw materials and products used for
practical purposes [1].

Unfortunately, in all cases, these changes are evaluated in a negative direction from a practical
point of view. For this reason, the study of plants in this direction is one of the current research
directions in most countries of the world. Thus, due to the influence of phytopathogenic
microorganisms (bacteria, fungi, fungi-like organisms, viruses, etc.), the loss of plant-based
agricultural products worldwide is 20-40% [2, 10] as a result of pests and diseases, and at least
14.1% are caused by pathogens (https://lyl.su/16SL).

This is 220 billion US dollars per year. This is a significant loss in modern times, not least
because the Earth's population continues to grow, and within a fixed area, hundreds of millions of
people are already experiencing food insecurity. Therefore, it is important, more precisely
necessary, to conduct research aimed at preventing that loss.

If bacteria, fungus-like organisms, fungi and viruses are included in the disease-causing
organisms, 70-80% of plant diseases are caused by fungi [3].

Fungal diseases differ from others not only because of their high specific gravity in common
diseases, but also because of their dangerousness, that is, the amount of damage they cause. Thus,
during the epiphytoty of fungal diseases, yield loss can be 50% or more (Agroatlas) and they even
cause the complete destruction of plants. In addition, there is no plant species or variety in nature, as
well as man-made, that carries resistance genes that fungi cannot cause disease or exploit.

Therefore, this issue should be studied in order to keep it under control, to make their
activities manageable or completely limited. The first stage of the work carried out in this direction
is the determination of the species composition of the causative agents of those diseases and the
correct and timely diagnosis of the diseases caused by them.

First, by summarizing the results of research conducted in this direction, we can note that the
number of species of fungi known to science, which have the ability to cause pathology in
agricultural plants to one degree or another, is slightly more than 19 thousand [4].

These fungi can show life activities both in living plants and in their body remains. When
favorable conditions arise, they seriously affect the productivity of plants by causing various
diseases, or more precisely, reduce them [1].

As mentioned above, this reduction, i.e. crop loss, is repeated every year and averages at least
10-15% per year [5].

In recent times, the attitude to the diseases of agricultural plants caused by fungi has become
more serious, which is due to the fact that they not only reduce the productivity of plants, but also
deteriorate the quality indicators of the products produced, as well as they are a weak , more
precisely, fragile link for the development of sustainable agriculture.
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Material and methodology

One of the points that attract attention from the conducted studies is that one or more fungi are
involved in the occurrence of this or that disease, and these or other disease agents either have
substrate specificity, or the substrate list includes hundreds of plants [5, 6]. For example, F.
incarnatum, F. oxysporium, F. proliferatum, F. solani, F. verticilliodes, etc., belonging to the
Fusarium genus, cause fusarium disease. as many species are involved.

Although fodder plants are widespread in Azerbaijan, although they contain enough nutrients
for the spread of fungi, their research is poorly done, and it seems that, like our research, these
plants have not become the subject of systematic neither mycological nor phytopathological studies.
In the studies conducted, it is mainly related to those in the background of common plants. More
precisely, during the mycological research of plants of various purposes, the name of fungi found on
fodder plants, and sometimes the frequency of their occurrence on those plants is also mentioned. It
would be appropriate to touch on some of these studies.

In the studies conducted on the study of the mycobiota of cultivated plants in the Kura-Araz
plain of the Republic of Azerbaijan, the distribution of 112 types of fungi was determined, the
ecotrophic relationships of those fungi were clarified, their distribution on host plants was clarified,
and the phytosanitary status of agrocenoses was evaluated as the conclusion of the research [7].

Wheat, barley, corn, sugar beet, etc. were sampled in these studies. such plants were also
included and their mycobiota in a specific region was also studied in terms of the set goal.

As a result of the research conducted on the mycobiota of cultivated plants in the territory of
Lankaran-Astara IR, it was determined that 85 types of fungi and mushroom-like organisms were
distributed in the cultivated plants, and most of them belonged to the anamorphs of cyst fungi. , and
plants such as sugar beet [8].

The frequency of occurrence of recorded fungi on wheat, diseases recorded in wheat and other
fodder crops (fusarium, spotting, rust, wilting, rust, powdery mildew, septoriosis, etc.) were
determined.

During the study of the mycobiota of dye plants in the western region of Azerbaijan, i.e. in
Ganja-Gazakh IR, it became clear that 81 species of fungi participate in the formation of the
mycobiota of plants of this type, and 72.9% of them belong to cystic fungi. Recorded fungi cause
various diseases (alternariosis, septoriosis, spotting, rust, powdery mildew, fusarium, antimony, etc.)
in the studied plants, among these plants are sunflower, aspen, carrot, wormwood, alfalfa, beetroot,
gangal, etc. such as fodder plants [3, 7, 11].

In addition, the fungi recorded in these dye plants, including fodder plants, were also
characterized by their enzymatic activity, and it was determined that most of them include
hydrolases (amylase, xylanase, pectinase, protease and cellulase) that catalyze the breakdown of
complex polymers in the plant cell wall in the enzyme system.

During the study of the mycobiota of medicinal plants, it became clear that 186 species of
fungi (Mycota) and mold-like organisms (Chromista) are involved in the formation of the
mycobiota of more than 100 plants of this genus . Fodder plants are mentioned among these
medicinal plants, and even the number of species participating in the formation of mycobiota of
some of them (alfalfa, corn, wormwood) is also mentioned.

In a similar way, that is, during the study of the mycobiota of cultivated and wild plants
(essential plants, cultivated plants, etc.) in this or that area, as well as various biotopes (subjected to
man-made and anthropogenic influences), the naming of fodder plants is also used in other studies.
are found [1] and mainly in those works fodder plants are mentioned as the substrate from which
fungi are isolated.
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Thus, based on the results of research directly or indirectly related to the study of the
mycobiota of fodder plants in Azerbaijan, it can be noted that this issue is one of the poorly
researched areas in Azerbaijan and our research, this issue has not been systematically studied. This
is confirmed by the following considerations:

Firstly, the studies dedicated to the mycobiota of fodder plants of Azerbaijan and considered
systematic were mainly conducted in the territory of a specific IR, and in those studies, the
mycobiota of fodder plants is not comprehensive in terms of ensuring their mycological safety.

Secondly, barley, wheat, corn, sugar beet and alfalfa can be attributed to fodder plants that
have been well studied at a relatively certain level in the works conducted in this regard, which
were mainly carried out in the territory of 2-3 IRs. Although its territory is so large, it does not
allow us to summarize the results of the research conducted in that IR in the conditions of
Azerbaijan, where the environmental conditions are different, and make a final opinion about the
country.

Third, fungi and their host plants have not been spared the changes that have occurred at a
time of global challenges. Thus, adventive species, formation of forms resistant to preventive
control measures (resistance), expansion of host plant list, etc. the occurrence of cases from time to
time even comprehensively studied senoses, biotopes, plants, etc. A return to the study of objects is
already a reality. The study of this issue is more important for Azerbaijan, at least because fodder
plants cultivated in Azerbaijan have not been systematically studied, at least in terms of the species
composition of their mycobiota.

Finally, the last one, that is, the fourth one, is related to the fact that today there is a difference
between the living things that actually exist in nature and those that are known to science, and this
difference is in favor of the actual ones, and it is one of the realities that the scientific community
accepts unequivocally today. In the example of mushrooms, it would be appropriate to touch on this
with quantitative indicators. Thus, the fact that the number of species of fungi identified by classical
mycological methods is between 120-170 thousand has been confirmed in a number of sources [9].

According to the literature data on the actual number of fungi in nature, it is between 1.2-3.8
million according to classical approaches, and according to molecular-genetic approaches, it is
likely to be more. If we add to these that the presence of new species for the mycobiota typical of
Azerbaijan among the fungi recorded in the research conducted in this or that biotope in most cases
is also confirmed, then conducting research in this direction is also from the point of view of the
generally poor study of the mycobiota typical of Azerbaijan. is relevant. In a word, the study of the
mycobiota of fodder plants is relevant both in terms of their poor study in isolation, as well as the
general poor study of the mycobiota characteristic of the nature of Azerbaijan.

By the way, it would be appropriate to touch on one point related to the poor study of the
mycobiota specific to the nature of Azerbaijan, which is related to the number of species of fungi in
the country. Thus, it is not possible to say a specific number about the number of species of
mushrooms that are currently distributed in the nature of Azerbaijan. The reason for this is different
and all of them lead to the idea that there is currently no source that contains a specific number. It is
true that currently there is such a specific number of xylotrophic macromycetes distributed only in
Azerbaijan, and their number of species equal to 214 is confirmed by literature information.

About the number of other mushrooms today, only an approximate figure can be given, which
will be around 10 thousand species at best. Determining this number is somewhat difficult for
another reason, which is also related to the fact that the systematics of fungi is a dynamically
developing field.
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Abstract. Normal human anthropometric parameters are used in the development of medical
rehabilitation techniques, in the performance of surgical techniques used for normal human
functioning. In order to perform these operations successfully, it is necessary to model normal
human physical characteristics and, based on these models, perform the operations correctly.
Normal anatomical characteristics have a positive effect on the physiological state of the person.
The relevance of the research stimulates the development of the science of valeology and increases
the relevance and practical significance of the topic. Prosthetics of organs lost in wars and accidents
are also performed on the basis of computer models. The science of digital anthropology is
modeling human anthropometrics, and practically important predictions are being made based on
this modeling. Digital anthropology is based on the research of modern technology to compile
a database of the most diverse anthropological indicators of people. Anthropology occupies
a special place in the system of scientific knowledge about the world, because it is a field of science
that studies the origin, development and role of humans in nature and society. In modern medicine,
mathematical and graphic modeling of human anatomical and anthropological indicators is required
in all fields. Anthropometric indicators of humans are taken as the basis in surgery, military science,
sports. The structure of shoulders, diaphragm, hips, face, and the age of a human being can also be
defined by these anthropometric indicators.

Annomayus. HopMmasbHbIE aHTPOIIOMETPUYECKUE TAPAMETPBI YEJIOBEKAa HCIIONB3YIOTCSA IIPH
pa3paboTKe METOIUK METUIIMHCKOW peaOMIMTAIlMM, MPU BBIMIOJIHEHUH XUPYPrHYECKUX METOMAMK,
MPUMEHSEMBIX JJIi HOPMAJbHOTO ()YHKIIMOHMPOBAHMS YelloBeKa. /[ yCHelmIHOTro BBIIOJIHEHUS
ATUX omepanuil HE0OXOAUMO MOJIEINPOBAaTh HOPMAaJIbHbIE PU3NYECKUE XapaKTEPUCTUKU YEJIOBEKa U
Ha OCHOBE OTHX MOJENEH IpPaBWIBHO BBIIOJIHATH onepannd. HopmanbHbele aHAaTOMUYECKHE
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XapaKTEePUCTUKK OKAa3bIBAIOT MOJIOKUTEJIBHOE BIUSHUE HAa (DU3HOIOTMYECKOE COCTOSTHUE YelIOBEKa.
AKTYyaJnbHOCTb MCCIIEOBAaHUS CTUMYJIUPYET pa3BUTUE HAyKH BaJlCOJIOTMM M  IOBBIIIAET
AKTyaJIbHOCTh M MPAKTUYECKYI0 3HAYMMOCTHh TeMbl. [IpoTe3upoBaHuE OpraHoOB, yTPAYEHHbBIX B
BOITHaX U KaracTpodax, TaKkKe BBITIOIHSIETCS HA OCHOBE KOMIIBIOTEPHBIX Mojeneid. Hayka mudposas
AHTPOIIOJOTUSL 3aHUMAETCA MOJCIMPOBAHUEM AHTPOIIOMETPUM 4YEJIOBEKa, U HAa OCHOBE 3TOrO
MOJICIUPOBAHMSI JAENAIOTCS MPAKTUYECKU Ba)KHbIE MPOTHO3bI. LludpoBas aHTpomnonorus ocHOBaHA
Ha HCCICIOBAaHWHM COBPEMEHHBIX TEXHOJIOTMHA JJIsi COCTaBJICHHS ©0a3bl JIaHHBIX CaMBIX
pa3HOOOpa3HBIX AHTPOMOJIOTMYECKUX MTOKa3aTenen Jroeil. AHTPOIOIOTHS 3aHUMAeT 0c000€ MECTO
B CHCTEME HAay4YHbIX 3HAHUM O MUpE, IOCKOJbKY SBISIETCS OOJACThIO HAyKH, H3y4darolein
MIPOMCXOKICHHUE, PAa3BUTHE U POJIb YeJIOBEKa B Mpupojae U oluiecTBe. B coBpeMeHHO# MeauiinHe
MareMaTH4ecKkoe © rpaduyueckoe MOICITHPOBAHNEC aHATOMHYECKMX U aHTPOIOJIOTHYECKHUX
MoKa3aresiell 4elloBeKa BOCTPEOOBAaHO BO BCEX 007acTAX. AHTPOINOMETPUYECKHE MOKa3aTesn
yesoBeKa OepyTcsl 3a OCHOBY B XMPYpPrHH, BOGHHOM Jeine, crnopre. CTpoeHue ey, quadparmsl,
Oenep, auIla, a TaKKe BO3PACT YeJIOBEKa MOXKHO OMPEAENIUTh TAKKe MO 3TUM aHTPOMOMETPUIECKUM
ITOKAa3aTeIIsIM.

Keywords: human anthropometric parameters, simulation modeling, three-level modeling,
forensic modeling.

Knroueswie cnosa: AHTPOIIOMCTPHUICCKHUEC mapaMeTphIl YCII0BCKa, HUMHUTAIIMOHHOC
MOACIHUPOBAHHUEC, TPEXYPOBHCBOC MOACIUPOBAHHUC, Cy,[[e6HO'MC,Z[I/II_II/IHCKOC MOACIHUPOBAHHC.

Man is constantly in a process of continuous development, human development passes
through several stages in the following sequence: childhood; youth; maturity; old age. The process
of growth and development are related to each other and are two interdependent indicators for
humans. Physical development is one of the most important indicators of improving human health
and age norms, so it is necessary to constantly monitor proper physical development. Specific
practical skills are required to assess correct anthropometric indicators, which should serve to raise
healthy offspring. Human anatomical and anthropometric indicators are accurately defined in 3D
modeling and applied in all areas of life. 3D modeling to protect human health allows to determine
normal and pathological conditions of internal organs. All prospects of socio-economic
development of society, including high science and standard of living, are kept at even higher level
with application of 3D modeling [1].

Anthropometric indicators of a person can be different, so the first step is to prepare
mathematical models of these indicators, and the next step is to make simulation models. The
development of computing technology has led to the emergence of high-speed computing systems.
These technologies enable simulations of cell tissue biomechanics, in which both the average
continuum tissue dynamics and the behavior of each individual cell can be evaluated. The models
are discrete, each tissue retaining its own scenario as it decomposes into cells that develop in their
own way. In this regard, new directions have emerged that study mathematical models of all
processes occurring in the human body, as well as methods of their study. It is known that
mathematical modeling is a system of mathematical expressions describing properties, connections,
structural and functional parameters of the modeling object. The elements of mathematical models
are features that describe the objects of observation. At the same time, their totality is divided into
controlled attributes, influencing the system, and attributes-reactions, characterizing the state of the
system under study. There must be a known similarity between the model and the object of interest,
which consists either in the similarity of physical characteristics of the model, or in the similarity of
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functions performed by the object and the model. Human anatomical and anthropometric indicators
are accurately defined in 3D modeling and applied in all areas of life. 3D modeling to protect
human health allows to determine normal and pathological conditions of internal organs. All
prospects of socio-economic development of society, including high science and standard of living,
are kept at even higher level with application of 3D modeling.

Anthropometric indicators of a person can be different, so the first step is to prepare
mathematical models of these indicators, and the next step is to make simulation models. The
development of computing technology has led to the emergence of high-speed computing systems.
These technologies enable simulations of cell tissue biomechanics, in which both the average
continuum tissue dynamics and the behavior of each individual cell can be evaluated. The models
are discrete, each tissue retaining its own scenario as it decomposes into cells that develop in their
own way. In this regard, new directions have emerged that study mathematical models of all
processes occurring in the human body, as well as methods of their study. It is known that
mathematical modeling is a system of mathematical expressions describing properties, connections,
structural and functional parameters of the modeling object. The elements of mathematical models
are features that describe the objects of observation. At the same time, their totality is divided into
controlled attributes, influencing the system, and attributes-reactions, characterizing the state of the
system under study. There must be a known similarity between the model and the object of interest,
which consists either in the similarity of physical characteristics of the model, or in the similarity of
functions performed by the object and the model. The main stages of mathematical modeling
include: construction of a model, assuming a set of knowledge about the primary object. First, the
main features of the event and the relationship between them at the qualitative level are determined,
then the found qualitative dependencies are composed in the language of mathematics, i.e. a
mathematical model is built; solving the mathematical problem, that is, developing algorithms and
numerical methods of solving the problem on the computer, with their help it is possible to find the
result with the required accuracy in a reasonable time; transfer of knowledge from the model to the
original; The knowledge of the; model should be adjusted to take into account the characteristics of
the original object, which were not reflected or changed in the construction of the model;
verification of model adequacy, i.e. correspondence of experimental results with theoretical results
of the model with certain accuracy; model modification is the process of complicating the model in
order to make it more adequate to reality; or simplifying it to achieve an acceptable solution.

The 3D scanner is used in the imaging of muscles, nerves, cardiovascular and other systems.
It applies special marks that are scanned into a single coordinate system, which gives a three-
dimensional image on and around the prepared material. An example of how these programs work
is the "Pirogov" hardware and software system. This is a collection of comprehensive medical
literature and textbooks. It facilitates the training of students in "Anatomy", "Topographical
Anatomy and Operative Surgery", "Pathological Anatomy" and many other subjects. This complex
operates in four modes: Review, Comparison, Diagnostics Knowledge Check. Review mode: life-
size 3D model of the human body, structure with Russian and Latin names of internal organ systems
and cues with object description. Comparison mode: three-dimensional model of paired organs,
norms and various pathologies. This mode is accompanied by a written description, demonstration
of macro and micro preparations. Diagnostic mode: designed for training doctors specializing in
functional diagnosis. Allows to study the diagnostic information in the interactive mode: CT, MRI-
axial, frontal and transverse slices; ultrasound — up to 8 positions of probe for each organ. The
study of individual diagnostic data is provided.

When working in the knowledge check mode, students have the right to create and download
tests based on the lecture material. Questions can be linked to a specific 3D model. An anatomically
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accurate, realistic 3D model of the human internal organs and skeleton is the best textured,
expanded, and animated model for any presentation or video. In this model, all organs are movable.
The animation includes: anatomically accurate movement of the thorax; respiratory organs-lungs;
movable diaphragm; beating heart; peristaltic movements of the large and small intestine;
Depending on the movement of the diaphragm all organs move realistically; bipedal and unreal
motor skeleton system. The model has high-quality textures. Materials with subsurface dispersion
effect. All models unfold accurately with non-overlapping facets. Animation, lighting setup, ss-
materials and rendering settings are provided in 3ds max 2014 format. The scene uses Vray
rendering and the free colorrect plugin. Other formats do not require plugins. Available formats: 3ds
max 2014 with vray renderer; 3ds max 2014 scanline renderer; 3DS; FBI; EDM; Cinema 4D; Light
Wave. Creating objects: The panel on the right side of the page is used to create any three-
dimensional shape. After selecting any object, click in the appropriate place in the editing area to
place it. When the model is displayed in the main editor window, there are additional tools you can
use to move or change the shape. In the "Shape™ block, you can set the. Service models are very
simple, set the parameters with just a few parameters: Height — height; Weight; Chest
circumference; Waist circumference; Hip circumference; Inner seam — groin level. Three-
dimensional photogrammetry is the process of recreating a physical object to create an accurate
three-dimensional model. This method can be used to capture everything from people and historical
artifacts to airplanes, buildings and even larger objects. The possibilities of digital photogrammetry
and 3D modeling are endless - the technique is used in industrial production, engineering projects,
as well as in design, entertainment and health care. Creating a 3D model of a person can help in
diagnosing and monitoring the course of treatment. In the industrial sector, the ability to create a 3D
model avoids the additional costs of prototyping [2, 3].

Medical simulators are increasingly being used to train medical professionals in treatment and
diagnostic procedures as well as medical concepts and decision-making. Simulators are designed to
teach procedures ranging from the basics, such as blood draws, to laparoscopic surgery and trauma
treatment. They are also important for prototyping new devices to solve biomedical engineering
problems. Simulators are now being used in medicine to research and develop tools for new
treatments, cures, and early diagnosis. Many medical simulators, including computer-assisted
simulations of plastic anatomy, are available. These types of sophisticated simulations use a realistic
mannequin that can be programmed to respond to injectable drugs and create simulations of life-
threatening emergencies. Other simulations present visual components using computer graphics
techniques and present haptic components using haptic feedback devices as part of a physical
simulation procedure computed in response to user actions. Such medical simulations often use 3D
CT or MRI scans of the patient to augment reality. Some medical templates are designed to be
widely distributed (e.g., Web protocols and simulation procedures that can be viewed through
standard Web browsers). Interaction can also be established using standard computer interfaces such
as the keyboard and mouse. Another important medical application of simulation is the use of a
drug placebo, which simulates the active drug in drug efficacy trials, although the simulator has a
slightly different meaning [4].

There are free programs for creating photorealistic 3D human models for use in computer
graphics. It was developed by programmers, artists and scientists interested in 3D character
modeling. The technology was developed using MakeHuman 3D morphing technology. It works
with a standard (unique) androgynous human, which can be transformed into different characters
(male and female) by blending with linear interpolation. For example, using the four basic
morphing targets (child, teenager, young, old), all intermediate shapes can be obtained. Modern
plastic surgery MakeHuman 3D works with this modeling. Using this technology with a large
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database of morphing targets, almost any character can be reproduced. Hundreds of morphs use a
very simple graphical interface for easy access and control of the target. MakeHuman's approach is
to use architecture with common parameters such as height, weight, gender, ethnicity and
musculature (Figure 1).

The software is specifically designed to simulate virtual humans with a simple and complete
posture system that includes muscle movement simulation. The interface is easy to use with quick
and intuitive access to many of the parameters needed when simulating the human body. The
development of MakeHuman is related to a detailed technical and artistic study of the
morphological characteristics of the human body. Morphing is done by linear interpolation,
movement and rotation. With these two methods, combined with a simple form factor calculation, it
IS possible to obtain results such as simulations of muscle movement accompanied by limb rotation
[5].

The movement toward modeling human functions and abilities can also be observed today in
various technical sciences. Thus, in relation to artificial intelligence it is noted: "An important
feature of artificial intelligence is that it deals only with mechanisms of verbal competence.
Accordingly, the most important direction in the theory and practice of artificial intelligence is the
transfer of the system knowledge base of human competence. It is clear that the effectiveness of the
systems surrounding the human depends on the level and direction of the human. It should be noted
that the most important rule of conducting three-dimensional modeling is that the characteristic
features of anatomical proportions must be determined in advance, and the model must be prepared
according to this rule. To use the services of modeling a person in 3D selected as much as possible
quality photos. It is desirable to work on the photo from different sides (side, front, back), then the
3D model of the human figure will be more accurate and the 3D modeling process will take less
time (Figure 2).

Figure 1. Views of 3D human model: a) from Figure 2. 3D model of a human face
the front, b) from the side, c) from the side, c) from the
back

Simulation of anthropometric indicators of a person — the method of photobooths - is widely
used in modern criminalistics. The most common and accessible tool for "creating™ signs of a
person's appearance is a description. The description is guided by specific rules included in the
verbal portrait method; forensic registration, search and identification [6].

The rules of description in the verbal portrait method are based on the interrelated principles
of sequence (order) and completeness (details). First, signs that characterize the general physical
elements of appearance are noted: sex, age, nationality (anthropological type), height, body
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structure, and then the anatomical signs of individual body parts. The description of the signs of
appearance is carried out according to the scheme "from the general to the particular” and "from top
to bottom". In this case in the first place the figure in general, the head in general, the face in
general, its separate elements, the neck, shoulders are described. Each of the anatomical elements is
characterized by shape, size and position, and some by color. Geometric shapes (round, oval,
rectangle, triangle, etc.) or geometric lines (straight, convex, curved, etc.) are used to describe the
shape. Description of the size of the element is given in relation to other elements of the
appearance, not necessarily. At the same time its height, length, width, number, etc. It is
characterized. The price gradation is basically three-dimensional: large, medium, small. If there is
any doubt about the size characteristic, it is indicated in two values: medium-small, large-medium
[7].

The position of the element is determined relative to the vertical and horizontal planes of the
body (horizontal, inclined, concave inward, etc.), including the mutual position (connected,
separate). Characterized by hair color (black, dark brown, light brown, russet, red, gray); eyes
(black, brown, gray, etc.) and sometimes skin color (heavily red, yellow, blue-red nose, color of
birthmark, etc.). Anatomical features are illustrated from two perspectives: front view and side view
(in full-face and right profile). The head must be in a "normal™ position, when the horizontal line
passes through the bridge of the nose, the outer corner of the eye and the upper third of the auricle
(called the French anthropological horizon). Facial muscles should be relaxed (no smiling, facial
expressions, frowning), no makeup, hair removed from forehead and ears, glasses and headgear
removed (Figure 3).

Figure 3. Forensic model of the human face, elements and features of the face

Results

For a long time, skull reconstructions were rarely performed for research purposes. This was
due to the fact that such work is labor-intensive and that anthropologists also need to know the
sculpture. Nowadays, a simpler technique has been developed. Using a set of images of facial
features, which can be determined from the skull with sufficient reliability, by studying the
anthropometric characteristics of the skull, it is possible to select from sets of images appropriate
images and make a subjective portrait from them. A cross-sectional image of the skull can be used
for control. Further improvement of skull appearance modeling technique is connected with
application of computer technologies in this area, in particular the volumetric-planar computer
method of images reproduction.
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POJIb IU®POBBIX TEXHOJIOT'MH B YIIPABJIEHUU KIMMATUYECKUMHA
U3MEHEHUSIMU: CTPATET' MY MUHUMHU3ALIMA SKOJIOT TYECKOT'O
BO3JIEMCTBUSI AMEPUKAHCKUX KOMITAHUM
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Mockosckuii 20cy0apcmeeHtblil UHCIUNYm MeXCOYHAPOOHbIX OMHOULEHUL,
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Abstract. The article examines the role of digital technologies in climate change management
and reducing the environmental impact of U.S. companies. Innovations such as artificial
intelligence, the Internet of Things, and big data are analyzed for their ability to help companies
minimize CO2 emissions, optimize resource use, and improve energy efficiency. Challenges
companies face when implementing digital solutions: high initial costs, integration difficulties, and
regulatory complexities, are discussed. Strategies for overcoming these barriers to achieve
sustainable development are proposed.

Aunomayus. B cratbe paccMarpuBaeTcsi posib LU(POBBIX TEXHOJOTUH B yIpPaBICHUU
KIIMMaTUYeCKUMHU M3MEHEHMSIMM M CHMKEHHM DSKOJIOTUYECKOTO BO3JEMCTBHS aMEpUKaHCKHUX
KOMITaHNH. AHAJIN3UPYIOTCS TaKHe MHHOBAIMM, KaK UCKYCCTBEHHBIM MHTEIIEKT, MIHTEepHET Belen
u OonplIve JaHHblE, KOTOpPbIE IIOMOTAlOT KOMIIAHUSIM MHMHUMU3UpOBaTh BbIOpockl COg,
ONTHMHU3UPOBATh HCIIOJIB30BAaHUE PECYPCOB U MOBBICUTH AHEProdppekTuBHOCTh. OOCYy)KIatOTCA
po0OJIEMBbI, C KOTOPBIMU CTAJIKUBAIOTCSI KOMIIAHUM MIPU BHEAPEHUU IU(PPOBBIX PELICHUI: BBICOKHE
IIEpBOHAYaJIbHBIE 3aTpaTbl, TPYAHOCTH C MHTETpallMEd M  CIOXKHOCTU  PETYIUPOBaHUS.
[Ipennararorcs cTparerny UX NPeoJOJIEHUS s JOCTHKEHNS YCTOMYUBOIO Pa3BUTHS.

Keywords: digital technologies, climate change, artificial intelligence, Internet of Things, big
data, sustainable development, decarbonization.

Knrouesvle cnosa: nndpoBbie TEXHOIOTHH, H3MEHEHNE KIIMMaTa, HCKYCCTBEHHBIN HHTEIJIEKT,
WuTtepuer Berieit, Oonplime JaHHBIE, YCTOMYUBOE Pa3BUTHE, IeKapOOHU3AIINS.

Climate change represents one of the most serious challenges facing humanity in the 21st
century. The increasing frequency of extreme weather events, rising global temperatures, and the
depletion of natural resources underscore the need for comprehensive strategies to mitigate
environmental damage. Digital technologies hold significant potential in the fight against climate
change, as these innovations provide powerful tools for monitoring, analyzing, and reducing
greenhouse gas emissions and resource consumption.
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In the USA, corporations play an important role in shaping the country’s response to climate
change. Many American companies have begun to adopt advanced digital technologies such as
artificial intelligence (Al), the Internet of Things (IoT), and big data analytics to improve their
environmental performance and reduce carbon emissions. These technological solutions not only
enable more efficient energy use and waste reduction but also allow companies to meet increasingly
stringent environmental regulations and market expectations for sustainability. The goal of this
article is to explore how American companies are utilizing digital technologies to combat climate
change and minimize environmental impact.

Main part. The intersection of digital technology and environmental sustainability

Climate change is becoming an increasingly urgent global issue, with the past decade (2011-
2020) being the warmest on record for both land and ocean. Each successive decade since the 1990s
has been characterized by higher temperatures than the previous ones, driven by the increasing
concentration of greenhouse gases in the atmosphere. Marine heatwaves have become more
frequent and intense, affecting around 60% of the ocean’s surface annually during this period [1].
Glaciers and polar ice sheets are losing mass at an alarming rate, with Greenland and Antarctica
losing 38% more ice compared to the previous decade. These changes are not only transforming
ecosystems but also intensifying extreme weather events, leading to devastating consequences for
food security, human mobility, and national development (Figure 1).
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Figure 1. Number of reported disasters with more than $10 billion in economic losses by disaster type
and region [1]

The rapid advancement of digital technologies has revolutionized the approach to managing
climate change, offering new tools that enhance the efficiency and effectiveness of environmental
sustainability efforts. Among the most impactful innovations are Al, the 10T, and big data analytics,
which collectively provide powerful solutions for monitoring, predicting, and mitigating the effects
of climate change. These technologies are enabling companies to implement data-driven strategies
that not only reduce greenhouse gas emissions but also improve the overall efficiency of resource
use [2].

An important tool in climate change management is the use of Al, particularly for processing
vast amounts of environmental data and generating predictive models. Al algorithms can analyze
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complex climate patterns, forecast potential environmental impacts, and optimize energy use across
industries [3]. For instance, Al-powered systems can automatically adjust heating, ventilation, and
air conditioning (HVAC) systems in buildings, leading to significant reductions in energy
consumption. In industrial applications, Al enhances process optimization, reducing waste and
improving the efficiency of resource use in manufacturing and logistics. By identifying
inefficiencies and recommending corrective actions in real time, Al helps companies achieve lower
energy consumption and minimize their carbon footprint.

The 10T further complements Al by providing real-time data through connected devices and
sensors. It enables companies to monitor energy usage, emissions levels, and environmental
conditions at a granular level. For example, sensors installed in industrial facilities can continuously
track emissions and energy consumption, allowing companies to identify inefficiencies and adjust
operations accordingly. Smart grids, which integrate 10T technology, allow for real-time balancing
of energy supply and demand, optimizing energy distribution and reducing losses in transmission
[4]. 10T's ability to provide continuous monitoring enables companies to act proactively, preventing
waste and ensuring more efficient resource use. 10T plays a pivotal role in managing renewable
energy sources by coordinating the integration of solar and wind energy into national grids, thus
contributing to a more sustainable energy landscape.

Big data analytics provides a foundational support system for both Al and loT, enabling the
processing of massive datasets collected from various sources. By analyzing these datasets,
companies can identify long-term trends, monitor environmental impacts, and assess the
effectiveness of sustainability initiatives. Big data analytics allows businesses to measure their
carbon footprint with precision, offering insights into which areas of their operations are the most
resource-intensive and carbon-emitting. This data-driven approach is essential for setting accurate
sustainability targets and tracking progress. Big data facilitates the development of predictive
models for climate risk management, helping companies prepare for and mitigate the impacts of
extreme weather events and resource shortages. By transforming raw data into actionable insights,
big data analytics enhances decision-making processes and supports the strategic deployment of
sustainability initiatives.

Digital technologies such as Al, loT, and big data analytics are transforming the way
companies address climate change and environmental sustainability. These technologies not only
provide immediate environmental benefits but also equip companies to anticipate and adapt to
future climate-related challenges, positioning them as leaders in the transition to a more sustainable
economy.

Digital strategies adopted by USA companies

By leveraging innovations such as Al, big data, and the 10T, businesses across diverse
industries are implementing effective strategies to meet sustainability goals and combat climate
change. General Motors (GM), one of the largest automobile manufacturers in the world, is
increasingly relying on digital technologies to reduce its environmental impact. The company has
committed to transitioning to electric vehicles (EV) as part of its long-term sustainability strategy.
GM uses advanced data analytics to optimize production processes and minimize resource waste at
its factories. Additionally, the company has implemented 10T sensors in its manufacturing facilities
to monitor energy consumption and reduce emissions in real time. As part of its broader
sustainability objectives, GM aims to reduce Scope 1 and Scope 2 greenhouse gas emissions from
its operations by 72% by 2035, compared to its 2018 baseline (Figure 2).

Scope 1 emissions refer to direct emissions from sources that are owned or controlled by the
company, such as emissions from fuel combustion in GM’s manufacturing processes. Scope 2
emissions are indirect emissions from the generation of purchased electricity, steam, heating, and
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cooling that GM uses in its operations. Reducing these emissions is central to GM’s efforts to
minimize its environmental impact and move toward carbon neutrality.
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Figure 2. Absolute Scope 1 and 2 emissions of GE, million metric tons CO2 [5]

Under its digital-first strategy, GM continues to enhance energy efficiency at its facilities
while improving the lifecycle management of its EV production. GM also aims to divert more than
90% of its operational waste from landfills, incinerators, and energy recovery facilities by 2025,
based on its 2018 baseline. These measures are critical as the company advances toward its
ambitious goal of achieving carbon neutrality in both products and operations by 2040. By
leveraging digital innovations, GM is well-positioned to play a leading role in the automotive
industry’s transition to a more sustainable future.

Johnson & Johnson (J&J), a corporation in the pharmaceutical, medical device, and consumer
health sectors, has adopted a sustainability strategy, using digital tools to minimize its
environmental impact. J&J utilizes Al and 10T technologies to improve energy management and
reduce waste at its manufacturing facilities. The company employs digital sensors at its plants to
track energy and water consumption in real-time, allowing for timely adjustments to reduce waste.
In addition, J&J uses big data analytics to optimize its supply chain, lower transportation emissions,
and improve resource efficiency. By integrating these technologies, the company aims to reduce its
carbon footprint and water consumption, with the goal of achieving carbon neutrality by 2030.

To further support this strategy, J&J has set clear sustainability goals. By 2025, the company
plans to source 100% of its electricity needs from renewable sources. In 2023, this figure has
already reached 100% in the USA, while globally, including all its subsidiaries, it stands at 87%. By
2030, J&J aims to reduce absolute Scope 1 and Scope 2 greenhouse gas emissions by 44%
compared to a 2021 baseline. Since 2021, the company has already reduced these emissions by
23%, from 574,165 metric tons of CO2 in 2021 to 442,880 metric tons of CO: in 2023. The
company continues to invest in energy-efficient processes and decarbonization efforts at its
facilities, allocating up to $40 million annually (https:/lyl.su/R7U3).

J&J also leverages scientific data and detailed emissions data from its supply chain to better
engage with its largest suppliers, helping them reduce emissions and set meaningful reduction
targets. Through this comprehensive approach, combining digital innovation with ambitious
sustainability goals, J&J is taking a leading role in reducing environmental impact while
maintaining operational efficiency.

PepsiCo, a global leader in the food and beverage industry, has adopted digital strategies to
drive sustainability across its supply chain. The company uses IoT sensors and big data analytics to
monitor water and energy usage at its manufacturing plants. By utilizing real-time data, PepsiCo
can identify inefficiencies in its production processes and make necessary adjustments to reduce
energy consumption and waste. In 2023, PepsiCo achieved a 25% improvement in water-use
efficiency at its high water-risk company-owned locations compared to a 2015 baseline, meeting its
2025 goal two years ahead of schedule (https://lyl.su/RVHC). Moreover, PepsiCo replenished
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approximately 69% of the water used in its company-owned manufacturing facilities in high water-
risk watersheds, equating to over 12 billion liters of water.

PepsiCo has also developed Al-powered models to optimize its agricultural practices,
reducing water usage and minimizing the environmental impact of sourcing raw materials. The
company’s digital strategy extends to its logistics network, where Al is used to optimize
transportation routes and lower emissions from its delivery fleet. In 2023, PepsiCo’s fleet traveled
over 1,2 billion miles worldwide, and the company continued to expand its use of electric vehicles,
driving over 3 million zero-emission electric miles.

PepsiCo's commitment to leveraging digital technologies to enhance sustainability is further
reinforced by its goal to achieve net-zero emissions by 2040, with a 33% reduction in Scope 1 and
Scope 2 greenhouse gas emissions already achieved in 2023 compared to the 2015 baseline.

Challenges in implementing digital solutions

The integration of digital technologies into sustainability strategies presents substantial
advantages, yet several challenges impede their widespread implementation across various
industries. These challenges primarily encompass technical, regulatory, and financial barriers. In the
USA context, the complexity is heightened by sector-specific obstacles, particularly in industries
characterized by entrenched operational practices and legacy systems. The deployment of such
technologies in these sectors requires overcoming significant structural and operational inertia.
Table 1 outlines the primary challenges faced by American companies as they endeavor to

incorporate digital solutions aimed at minimizing environmental impact.

Table

KEY CHALLENGES IN IMPLEMENTING DIGITAL SOLUTIONS
FOR SUSTAINABILITY AND MITIGATION STRATEGIES [6, 7]

Challenge Description Mitigation strategies
category

Technical Integrating 10T, Al, and big data into existing Investing in scalable infrastructure

challenges infrastructure can be complex and costly. Many older upgrades, implementing robust
facilities are not equipped for advanced digital cybersecurity measures, and
technologies, requiring substantial upgrades. Data partnering with tech providers to
security and privacy concerns arise due to real-time  optimize integration processes.
data sharing across systems.

Regulatory The USA regulatory landscape is complex, with Establishing dedicated compliance

challenges federal, state, and local laws affecting emissions, teams, leveraging legal expertise,
data privacy, and digital systems. Regulatory and advocating for clear, consistent
changes can disrupt long-term strategies, and regulations at both state and federal
compliance demands significant resources. levels.

Financial The high upfront costs for adopting digital Securing financial incentives

challenges technologies are a significant barrier, especially for through government programs,
small- and medium-sized enterprises (SMES). forming public-private partnerships,
Achieving a clear return on investment (ROI) may and conducting ROI analyses to
take years, while government incentives are often align digital investments with long-
limited or inconsistent across regions. term business goals.

Barriers in Different industries face distinct challenges. For Offering workforce development

the USA example, the energy and heavy manufacturing programs, partnering with

market sectors often rely on legacy systems that are educational institutions to train

expensive to modernize. Moreover, a lack of skilled
workers in these industries can hinder the effective
deployment of digital technologies.

employees, and adopting phased
approaches to digital transformation
in capital-intensive industries.
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The integration of digital technologies into sustainability strategies is a complex yet necessary
process for USA companies aiming to minimize their environmental impact. Although challenges
related to technical, regulatory, and financial factors may complicate this transition, addressing
these barriers is essential for the long-term effectiveness of environmental management [8].
Successful implementation requires strategic investments in infrastructure and workforce
development, as well as close collaboration with regulators and technology providers. Despite the
obstacles, the adoption of digital solutions is crucial for enhancing operational efficiency, reducing
emissions, and achieving sustainability goals.

Conclusion

Digital technologies play a pivotal role in managing climate change and reducing the
environmental impact of USA companies. By leveraging innovations such as Al, 10T, and big data
analytics, organizations across various sectors are enhancing their sustainability efforts, improving
energy efficiency, and lowering carbon emissions. These technologies provide real-time
monitoring, predictive capabilities, and optimization of resources, enabling companies to meet
stringent environmental regulations and achieve long-term sustainability goals. However, technical,
regulatory, and financial challenges persist, necessitating strategic investments and collaborations.
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FEATURES OF DEFINITIONS OF MODERN TERMINOLOGY
OF ECOLOGICAL AND ECONOMIC PROCESSES

©Stremousova E., ORCID: 0000-0002-5351-7332, SPIN-code: 3425-0626, Ph.D.,
Ural State Economic University, Ekaterinburg, Russia, e.stremousova@mail.ru

Annomayus. B cratbe pacCMOTPEHBI TTOAXO/BI K Je(PUHHULIUSAM TEPMUHOB, TPUMEHSIEMBIX JIJIS
aHaJau3a BIMSHMS TPOU3BOJACTBA U JKU3HEAEITEIIBHOCTH YEJIOBEKAa Ha OKpPYXKaloUIyl Cpeny.
[loHnMaHue cyTH TEpMHUHA MO3BOJIAET MPABUIIBHO MPOBOAUT OLICHKY M BBICTPAaMBATh JEUCTBHS 110
YIIPaBJICHUIO IPOLIECCAMU, 3aTparvuBarOlMMK HApYyIICHHWE OKpyxXkaromen cpenbl. llensro craren
SBJIIETCSL OIPEJEIICHUE KaTerOpuH, OTPa)Karolllell MHTErpaluio 3KOHOMUYECKUX M IKOJOTHYECKUX
Henei KU3HEAEITeIbHOCTH 4YeloBeka. PaccMoTpenbl neduHUIMM Hanbojee pacnpoCTpaHEHHBIX
9KOJIOTO-3KOHOMHYECKUX TEPMUHOB. [IpennoxkeH aBTOpPCKUMN NOAXOA K OINPEICICHUI0 TEpPMHUHA
SKOJIOTUYHOCTH MPOU3BOJICTBA U1 0OOCHOBaHA €0 3HAYMMOCTb.

Abstract. The article considers approaches to definitions of terms used to analyze the impact
of production and human activity on the environment. Understanding the essence of the term allows
you to correctly assess and build actions to manage processes affecting environmental violations.
The purpose of the article is to define a category reflecting the integration of economic and
environmental goals of human activity. Definitions of the most common ecological and economic
terms are considered. The author's approach to the definition of the term environmental friendliness
of production is proposed and its significance is substantiated.

Knroueswvie cnosa: 9KOJIOTUA, 3KOJOIru3anus, 3KOJOTMYHOCTHL IIPOU3BOACTBA, B3aUMOCBA3b
O9KOHOMUKH U DKOJIOTHH.

Keywords: ecology, greening, environmental friendliness of production, relationship between
economics and ecology.

CoBpeMeHHBIN ATan UBWIN3ALMOHHOTO PA3BUTHS XapaKTEPU3YeTCs HE TOJIBKO Hay4YHBIMHU
OTKPBITUSIMA U UX BHEJIPEHHUEM B IIPOU3BOJACTBO U >KU3HENESATENILHOCTh, HO M BBICOKON Harpy3koi
Ha OKpYXXAIOIIYI Cpely W B IEJIOM Ha INpupony. YenoBeuecTBO, pa3BUBasi IMPOMBIIUICHHOE
MIPOU3BOJICTBO, 0OECIIEUNBAIOIIIEE YIOBIETBOPEHHE €ro MOTPEOHOCTEH, B TOM YUCIIE IS OTYUYESHHUs
NpUOBLIM, aKTUBHO U YacTO HEPALMOHAJIBHO MCIOJIb3YeT MPHUPOIHBIE PECYPCHl, HapyIIas €AUHYIO
CUCTEMY MHUPO3JaHHs, TEM CaMbIM CO3JaeT MpOOJIeMbl, CBSI3aHHBIE C YIOBJIETBOPEHHEM CBOUX
Ooiee KECTKUX MOTPeOHOCTEH, TaKMX KaK YMCTBHIA BO3IYX, BOJA, 3/10pOBasi MUIIA U T.I., KOTOPbIE
HEOOXOIUMBI JUIsI HOPMAJbHOTO (DYHKIIMOHAJIBHOTO COCTOSIHMS OpraHu3Ma caMoro 4YeJoBeKa.
[Tpobnema ucCrONB30BaHUS HPUPOAHBIX PECYPCOB B IpoLecCe MPOU3BOACTBA, HO MpPHU YCIOBUHU
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COXpaHEHUsl OKpYXaroliei cpeabl (MPUPObI) 00yCIaBIUBACT MOUCK KPUTEPUS, HHTETPUPYIOIIETO
SKOHOMHYECKHUE U SKOJIOTMYECKUE LIETHU B ITPOLIECCE )KUZHEAECATEIbHOCTH YEJI0BEKA.

UccnenoBanre npuponbl U OCOOCHHOCTEH CYyIIECTBOBAHHUS >KHMBBIX OpPraHU3MOB HMMEET
JABHIOKO MCTOpHIO, HampuMmep, B IV Beke 10 Hamed 3pbl, TaKUE MBICIUTEIN-YUEHBIE, KakK
Apucrotens U ero yudeHuK TeodpacT usydain 0COOEHHOCTH U MPUCIIOCOOISIEMOCTh OPTaHU3MOB K
MecTaM OOWTaHHs B 3aBUCUMOCTH OT KJIMMara U Ho4yB. Mecto oOuTaHus J000r0 OpraHuzMa
paccMaTpuBaeTcs, KaK J0M, IO-TPEUECKH «OIKOC» («IKOC») — JIOM, a U3yueHHe MIPUIUHBI — AOYOG
(«7I0TOCY»), MOATOMY B MUPOBOM TMOHMMAaHUU U3yUEHHUE OKPYKAIOIIEH Cpellbl OOUTaHUS TOTYUYUIIO
Ha3BaHUE HKOJIOTHS.

OKoorusi, Kak CaMOCTOSITEIbHOE HAlpaBlIEHUE B HayKe, MpoILIa HECKOJIbKO HTaloB
pa3BUTHSA, HO 0COOYI0 aKTyalbHOCTH MproOpena B XX BeKe HaIICH dpbI, KOTa CTaal OYEBUIHBI
MPOSIBJICHHSI HEONArOMPUSATHBIX TMOCJCACTBUN BCIEACTBHE IIMPOKOTO MPUMEHEHHS PE3YyJIbTAaTOB
HAay4YHO-TEXHUYECKOr0 Tpolecca Ha NpPaKTUKe M BBICOKUX TEMIIOB U  MacmTaboB
MHIyCTpUAIA3ALUU.

Mamepuan u memoouxa

CoBpeMeHHbIN TIepuo, KOTOpbIi HaunHaeTcst ¢ S0-x rogoB XX Beka U M0 HACTOSIIIEE BpeMs,
OTJIMYAETCS OT MPEABIAYIINX HE TOJIBKO HHTCHCUBHBIM Pa3BUTHEM ITPOMBILIEHHOTO IIPOU3BOJICTBA,
HO W CBSI3aHHOW C HUM HAarpy3Koi Ha mpupoay, U (akTaMu H3MEHEHHs] WIH HCYC3HOBEHUS
MPUPOAHBIX OOBEKTOB, BUAOB (pIIOpHl U (ayHbI, U Ja)Xe HAa COCTOSHHE Onocdeps! (IMIaHeTapHYIO
000J104KY), ABISIIOLIEICS cpenoit u GopMupyromeiics o/ BIUSHUEM COBOKYITHOW AEATENbHOCTbHIO
KHMBBIX OPraHU3MOB. VIMEHHO B 3TOT mepuol 0coOyl0 OCTPOTY IOJy4yusia MpodjemMa COXpaHEHUs
9KOJIOTHH, IO3TOMY BO3HHUKJIA MOTPEOHOCTh B pa3pabOTKe NOHATHIHOTO ammapara JJaHHOTO
HAay4YHOT'O HAlpaBJICHUS Y BBIABICHUS W KIACCU(PUKAUUU NPUYMHHO-CIEICTBEHHBIX CBSI3€H HU
3akoHOMepHocTel. bbuin chopmMynupoBaHbl A€PUHULIUN «IKOJIOTUS», TOSBUIMCH HOBbIE KaTErOpUU
U KPUTEPUH, TAKHE KaK KOJIOTHYECKask 0€30MacHOCTb, YKOJIOTU3aLUs U JPyTHE.

Hanpumep, B. A. Jlepsa6un u E. I1. ®apadonroBa ganu omnpesesneHne SKOIOTHH, KaK HayKe
«00 OTHONIEHUSX PACTUTEIbHBIX U )KHUBOTHBIX OPraHU3MOB U 00pa3yeMbIX UMM COOOILECTB MEXTY
co0oit 1 ¢ okpy»Katoleit cpenoit» [5].

Bwmecre ¢ TeM, B BombIIoi COBETCKOM PHUMKIONENNHN [2] TaHO ONpPENENIEHUE IPUPOJBI, KaK
BeCb MUp B MHOrooOpazuu ero gopm. Takum o0pa3oM, TEPMUHBI «3KOJIOTUS» U «IIPUPOJA» YaCTO
BBICTYNAIOT KaK CHHOHHMBI.

Dkojoruyeckasi 0€30MaCHOCTh CTAaHOBUTHCS OAHMM M3 HAalpaBlIeHUH SKOHOMMYECKON
NOJUTUKM B pasHbIX CTpaHax M MNpHOoOpeTaeT IaHeTapHbl MmacmTalb. OpHako, obecrieunBas
9KOJIOTHYECKYI0 O€30M1aCHOCTb, B HEKOTOPBIX CIIyyasX HYKHO OyIeT OTKa3aTbCsi OT COLMAIIBHO-
3HAYMMBIX BHUJOB MPOM3BOJICTBA WM BKJIAJbIBaTh OOJBIIOE KOJIUYECTBO CPEACTB, TEM CAaMbIM
co3faBasl Apyrue BUJ OMacHOCTed (PUCKOB), MOATOMY HAay4YHbIE UCCIIEOBAHMS B PAa3HBIX OTPACIAX
HAaXOJATCS B IOMCKE ONTUMAJIbHBIX PELIEHUH, NO3BOISIONIMX MUHMUMHU3UPOBATh BPE] SKOJOTUHU U
COXPaHATh COLMAIBHO-3HAYNMOE MTPOU3BOACTBO. MHOTHE U3 3THUX MPOLECCOB HALIUIA OTPaKEHUE B
paboTax pa3HbIX UCCIEA0BATENCH, HEKOTOPHIE HAIPaBIIEHUS U Kareropuu 00o6mens! B Tabmuie 1.

3apyOexuble yuensle, Takue kak J. Elkington, P. Hawken, A. Porter u M. van der Linde, a
takxke D. Esty u A. Winston noguepkuBaroT BaXXKHOCTb HHTETPALIUU YKOJIOTHYECKUX, COIIMATIBHBIX U
skoHoMHYeckux nenei [15-20]. OHu oOpamaror BHUMaHHE HA KOHICTIIINH, TaKue KaK «TPOWHOE
JTHO», DKOJIOTUYECKUU CJiel M KOHKYPEHTHbIE NpPEUMYIECTBA, CBSI3aHHBIE C 3KOJIOTUYECKON
OTBETCTBEHHOCTHIO KoMmanuii. G. Hardin sxe oOcyxmaer nmpobiaeMy «Tpareauu oOmnuH», TOHUMAs
BOINPOC 00 MCTOIIEHUH OOIIMX PECYPCOB U3-3a IEHCTBHUI OTACIbHBIX WHAUBUIIOB.
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Tabauma 1

HAUMEHOBAHUE ITPOLIHECCOB 1 AE®UHUNILIN OCHOBHBLIX TEPMINHOB,
OTPAXAIOIINX CYTH OKOJIOTUH, KAK HAYKHU U ITPAKTUKHU

Asmop (b1)

Hpumenun(u) mepmun(vt)

Cymu npumensemoii
MepMUHON02UU

B. 1. Bepuanckuii
(1944)

Buocdepa n Hoocdepa — paccMoTpenne
B3aWMO/ICHCTBUS YelIOBEKA U MPUPOIHI HA
NI00ATEHOM YPOBHE, MO JYEPKHBAaHUC
HEOO0XOUMOCTH TApMOHHYHOTO
cocymiectBoBaHus [4].

B3aumogelicTBue uenoBeKa 1
MPUPOJIbl, TAPMOHUYHOE
COCYILIECTBOBAHUE.

G. Hardin Tparenust oOIIETo JOCTOSIHAS — CUTyanus, B [Ipobnema ucTomeHus 00X
KOTOPOH JIF0/I1, IEHCTBYS HE3aBUCUMO U PECYPCOB U3-3a UHAUBUYATbHBIX
palOHANIBHO B COOTBETCTBUY C JIMYHBIMU UHTEPECOB.

WHTEepecaMH KaKJ0ro, BEAyT ce0sl BOPEKH

JIOJITOCPOYHBIM HHTEPECaM BCEH TPYTIIIHI,

ucromtas oomwui pecype [17].
H. H. MowuceeB I'moGanbHbBIE KOJIOTHYECKUE MPOOIEMbI — aKIleHT KOMIUIeKCHBIH MOAX0 K
(1980) Ha KOMILUIEKCHOM IOIXOI€ K PEIICHUTIO0 HKOJIOTUYECKUM TPOOIeMam.

JKOJIOTHUYECKUX MTPOo0JIeM uenoBedecTna [9].

P. Hawken (1993)

DKOJIOTMYECKHH Clie]] — XapaKTepU3yeT
HeOJIaronpusTHBIE TOCIACACTBUS OT
JESITEIbHOCTH YEJIOBEKa Ha OKPYKAIOIIYIO CPELy

[18]

HoJpa3yMeBaeT pe3yabTaT
OIICHKH JKU3HEEATSIHHOCTH
YeloBeKa Ha OKPYKAIOIIYIO

cpeny

A. Porter and M.
van der Linde
(1995)

KoHKypeHTHOE IPenMyIIecTBO 3a CUET
HKOJIOTUUECKHX MOKa3aTeNeil — KOMITAaHUU MOTYT
NPEB30HTH KOHKYPEHTOB, HHTETPHUPYS OXPaHy
OKpYy’KaroIei cpespl B CBOKO cTpateruio [19].

CBs13b DKOJIOTHYECKOM
OTBETCTBEHHOCTH C
KOHKYPECHTHBIMU
MIPEUMYIIECTBAMMU.

J. Elkington (1997)

TpoliHOH pe3yapTaT — HUHTErpalys COLUAIbHbIX,
SKOHOMHYECKHX M IKOJIOTHYECKUX LeNel B
TJIAHUPOBAHUE U JCSITEIILHOCTh KOMIaHuu [15]

WuTerpanus conpanbHBIX,
SKOHOMHYECKUAX U
SKOJIOTMYECKUX 1IEIEH.

A. A. Acees (2003)

Dkonornveckas 6€30MacHOCTh — 0OecTieueHne
YCTOMYMBOTO pa3BUTHS OOIIECTBA 33 CUET
cOaTaHCHPOBAaHHOTO MPUPOAOIIONE30BaHus [1]

CoanancupoBaHHOE
HPHPOJIOTIONB30BAHUE IS
YCTONYHMBOTO Pa3BUTHSL

D. Esty and A.
Winston (2006)

OT 3e51€HOT0 K 30JI0Ty — KOMITAHUU MOTYT
JIOOUTHCS QUHAHCOBOTO yCIieXa, BHEAPSS
HKOJIOTHYECKHE CTPATErnH B CBOM Ou3Hec [16].

DUHAHCOBBIN ycnex yepes
3KOJIOTUYECKUE CTPATErUU.

E. B. Xi1005I1CTOB
(2011)

DKOJIOTMYHOE MPOU3BOACTBO KaK 3JEMEHT
YCTOWYMBOTO Pa3BUTUS — UHTETPAITUS
HKOJIOTUYECKUX CTaHAPTOB B
MIPOU3BOACTBEHHbIE Mpouecchl [13].

HHTeraL{I/ISI OKOJOIM4YC€CKHNX
CTaHJapTOB B IPOMU3BOACTBO.

O. B. Jlykunckas
(2015)

3eneHast 9KOHOMHUKA — KaK OCYIIECTBICHHUE
IMPOU3BOJICTBCHHBIX ITPOIICCCOB HA OCHOBC
PaIOHAIBHOTO HCIIOJIE30BaHUS TIPUPOIHBIX
PECYPCOB C 10 MUHUMH3AINH Bpeia
OKpy>Karomei cpene [7].

OnTuMaibHOE UCTIOIB30BAHNE
MIPUPOIHBIX PECYPCOB

Cpenu poccuiickux asropoB B. M. Bepnaackuil 3al0Xuil OCHOBY [Ji1 TOHUMAaHHS
B3aMMOJICHCTBUS YEIOBEKa W MPUPOJBI Yepe3 KOHLEMIUH Orochepbl U HOOC]epsl, MOTIepKUBast
HEOOXOMMOCTh TapMOHUYHOTO cocymiecTBoBanus [4]. H. MouceeB u A. A. AceeB aKIEHTHPYIOT
BHUMaHUE Ha MIOOATBHBIX SKOJOTUYECKUX MPoOsieMaxX M SKOJOTHYECKON 0€30MacHOCTH KaK KITIo4ue
K ycroiunBomy pazutuio [1, 9]. E. B. Xno6sictoB 1 O. B. JIyKHHCKasl HCCIENYIOT YKOJOTHIHOES
MIPOM3BOJICTBO M 3€JICHYIO SKOHOMHUKY KakK 3JIEMEHTHI ycToituus [7, 13].
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Pesynomamoi u ux oocysxcoenue
B HacTosiiiee Bpemsi B TEOPUH M TPAKTUKE OCOOBI MHTEPEC BHI3BIBAIOT MTPOIIECCHI, CBI3aHHBIC
C DIKOJOTMYECKOH Oe30MacHOCThIO, B YAaCTHOCTU PAa3BUTHE 3€JICHOH 3KOHOMHKH; HKOJIOTUYHOE
pou3BoACTBO. OCOOEHHOCTh AKOJIOTUYHOTO MPOU3BOJACTBA 00YCIIOBIEHA TOTPEOHOCTHIO PELICHHUS
POOJIEMBI B3aMOCBSI3U SKOHOMHKH U YKOJIOTUH, KOTOpasi CXeMaTUYHO TIpe/ICTaBlieHa Ha PucyHke.

IIpupoousie pecypcol

MMPOU3BOACTBCHHAA ACATCIIBHOCTD

roToBasd MpOAYyKIHA

B TOM 4UCIJIC, HOTpC6I/ITCJ'II)CKI/IC TOBApPbI

Omxo0wbl npouzsodcmea u nompeoieHus.

PI/ICYHOK. B3anMocBsI3b SKOIOTHH U SKOHOMHUKHU

BonbmmHCTBO UCclenoBaTeell OTMEUAIOT, YTO Pa3BUTHE MPOMBIIUICHHOTO MPOU3BOACTBA U
arponpoMBIIIJIEHHOTO KOMILUIEKCAa 4YacTO IPOMCXOAUT BOIPEKU paloHanibHoMy noaxony. CyTh
MPPaLMOHAJILHOTO MCHOJIb30BAHUSI IPUPOJHBIX PECYPCOB CBOAMUTCS K TOMY, YTO BO3pacTarolIue
MOTPEOHOCTH JIIOACH NPUBOAAT K YBEIWYCHHIO UX JOOBIUM M TMepepaboTKH, MPU ITOM H3-3a
o0paTHOM oOTHaYM OT MOTPEOJICHUs, KOIUYECTBO OTXOJOB, UYXKIBIX CIOXKHUBIICHCS 3KOJIOTHH,
Bo3pacraer. [loaToMy B Hacrosiee BpeMsi B TEOpPUM U TPAKTUKE CIENaH aKLUEHT Ha CO3/laHue
9KOJIOTUYHOTO MPOU3BOJCTBA, TAK KaK CUUTAETCS, UTO SKOJOTMYHOE IIPOU3BOJICTBO OXBATHIBAECT HE
TOJILKO TE€XHOJOTMYECKUE acTeKThl MUHUMH3AIMH BPEIHBIX BEIOPOCOB, CIMBOB, HO U 3()(heKTUBHOE
UCTOJIb30BaHUE PECYpCOB, TEpepabOTKy OTXOAOB, COLMAJIbHYIO OTBETCTBEHHOCTh Iepel
COTPYZIHUKaMHU M 001mecTBoM. BmecTe ¢ TeM, 4acTo MpOUCXOAUT MOAMEHA TEPMUHA «IKOJIOTHYHOE
MIPOM3BOACTBO» HAa TEPMHUH «3KOJOTMYHOCTH MPOU3BOACTBA», B CBS3U C YEM BO3HUKAET HAayyHas
IIOJIEMUKH O TOM, SIBJIIFOTCSI JIM 3T TEPMHHBI CHHOHHUMAaMH, U €CJIM HET, TO B YEM UX OTIHYHE.
Ileppoe u Haubonee OYEBUIAHOE OTIMYME B NPUMEHEHHH JTHX TEPMHHOB: 3KOJOIMYHOE
MIPOM3BOACTBO XapaKTepU3yeT MPOIECC, a TEPMUH SKOJOTHYHOCTh MPOU3BOJCTBA IPEICTABIISET
co0Oi OILIEHKY COCTOSIHHS JIaHHOro Impolecca. B Teopuum HET YeTKoro ompeaesneHuss TepMHUHA
9KOJIOTUYHOCTB Tipou3BocTBa (Tabnuma 2).

Tabmuua 2
JEOVHUIINU TEPMHWHOB «9KOJOTI'MYHOCTb» U « 3KOJIOTUYHOCTD [TPOU3BOJICTBA»

Asmop(vt) Jepunuyus
Kioukosa M.C., DKOJIOTUYHOCTH — CJI0’KHOE CBOMCTBO Ka4eCTBa, XapaKTEPU3YIOIIEe CTETICHb
3aroponHukoB C.B.  BpenHOro BO3/eHCTBHS Ha YEIOBEKA M OKPYKAIOILYIO cpeny. [6]
Apxurosa A.B. «OKOJIOTMYHOCTH MPOU3BOACTBA — ITO KA4ECTBO (MJIM KOMIUIEKC CBOHCTB)

MIPOM3BO/ICTBA, XaPAKTEPU3YIOIIEE €ro CIIOCOOHOCTh HE HAHOCUTH Bpea
OKpY’KaIoIIel cpelie Ha BCEX 3Tarmax Texmporecca (MPOeKTHPOBAHUH,
KOHCTPYMPOBAHUU, CTPOUTENBCTBE, FIKCILTyaTallul, PEMOHTE, MOJICPHU3ALINH,
JUKBUJAINH), T.€. COOTBETCTBHE TEXIPOIIECCOB MPOU3BOCTBA IKOJIOTHUECKIM
cragmapTam.» [14]

Bansko I.B., «OKOJOTHYHOCTb OIPEEINseTCs, BO-IEPBBIX, KaK U3MEPsieMOe /WM OLEHUBAEMOE

Conomxko /I.B. Ka4eCcTBO/CBOMCTBO 4Ero-Jinbo, OTpaskarollee ero eCTECTBEHHYIO T
HCKYCCTBEHHYIO CIIOCOOHOCTh HE OKa3bIBaTh HErATUBHOTO BO3JICHCTBUSI Ha
OKPY’KAIOIILYIO CpPe/y, HO BEIPKaTh OTHOIIIEHHE 3a00ThI, ONIEUYEHUs], COSpPEeKECHHUS 1
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Asmop(vt) Jlepunuyus

coxpaHeHus. Bo-BTOpBIX, Kak OHATHE, (DOPMUPYIOIIEE MK AUCIUTUTHHAPHBIN
BEKTOp aHAIM32a ¥ WHTEPIPETAIMH, BHIOIHSIONICe HHCTPYMEHTATBLHYIO (DYHKIIUIO
1o (pOKyCHPOBKE aCEeKTOB UCCIIEAOBAaHUS TOTO WK UHOTO 00BEKTA B IMIPEIMETHOM
T10JI€ AKOJIOTHYECKOro moaxoaa» [3]

Ryding S.O. DKOJIOTHYHOCTh — KaTeTOPHsl, KOTOPasi XapaKTepU3yeT CTeIeHb BOBICUCHUS
(Patigunr, Ceen- abTEepPHATHBHOM SHEPreTHKH (HEPTHH COJIHIIA, BOIBL, BeTpa u mp.) [20]
Ynod)

MexrocynapcTBeHH — «DKOJIOTUYHOCTH — 3TO H3MEPSEMOE U OLIEHUBAEMOE CBOWCTBO OTXO/IOB,
piif cragmapt [OCT  mpencTaBisroniee NX €CTECTBEHHYIO WIM HAMEPEHHO 00eCIIeYeHHYI0 CIIOCOOHOCTh

30772 — 2001 MPY BCEX BHJAX CYIICCTBOBAHUS HE OKA3bIBATH OTPHUIIATEIHEHBIX BO3JCHCTBHN B
«PecypcocOepexxeHn  HEIOMYCTHMBIX TPeIeax Ha OKPYKAIOIIYIO CpeIy, HAXOMSIYIOCA B TEUCHUE
e. O6parenue ¢ YCTaHOBJICHHOTO BPEMEHH B ONPE/ICICHHOMN OJM30CTH K MECTOHAXOMKICHHUIO OTX0Ia»

orxomamu. Tepmunnsr  [8]
U ONpeICTICHUS

Buvisoowl
O06o00mmas mpeIoKeHHbIC NePUHUIIMA MOXHO CJENaTh BBIBOJ O TOM, YTO SKOJOTHYHOCTH
MPOU3BOACTBA — 3TO KakK COOTBETCTBHC IPOM3BOJCTBA JKOJOTHYCCKHM  CTaHIAPTaM.

DKOJOTHYECKUE CTAHAPTHI — 3TO «HOPMBI TPAXKIAHCKOTO TpaBa, MPUMEHIEMBbIE ISt 00paOdOTKH U
noJIep KaHus OKpyxkaromieit cpeasi» [11].

DKOJOrMYeCKHe CTaHJIapThl MPEJICTaBIeHbl HAy4HO OOOCHOBAHHBIMHU OIpaHUYCHHUSIMU
BO3/ICHCTBHs JIIOOOH AEATENBHOCTH Ha pecypchl OMocdepbl, B LENAX COXPaHEHUs HPUPOAbI U
oOecrieueHns COIMaTbHO-I)KOHOMUYIECKUX HHTEepecoB obiecTra [10, 12].

Bwmecre ¢ Tem, npUMEHEHHE SKOHOMMUYECKHUX CTaHJIapTOB U HOPMAaTHBOB HE BCErJa OTBEYAECT
TpeOOBAaHUAM COLMAIBHO-?)KOHOMUYECKOIO Pa3BUTHUS, T.K. CYIIECTBYET INPOTHUBOPEUHE MEXTY
HKOJIOTUYECKOM 0e30macHOCTbM M HSKOHOMHUYECKoW 3(ddexkTuBHOCTH Mpou3BojcTBa. I[losTomy
TEPMHUH «IKOJIOTUYHOCTH» HEOOXOJUMO pacCMaTpuBaTh B MYJIBTUIUCIHUIUIMHAPHOM aclekTe, a
UMEHHO B IIHPOKOM (umocockoM NOHMMAHWHU, HO AaKIEHTUPYSd BHUMAaHHME Ha ONTHUMAaJIbHOE
COYETAaHUE DKOHOMHUYECKUX M DKOJIOIMUYECKHMX LIEJIEH M MCXOJS M3 TaKoro NOHMMAaHHs BCTPauBaTh
CHUCTEMY CTaHJIapPTOB DKOJIOTMYHOCTH IIPOU3BOJCTBA.

Jlis cucTeMbl SKOJOTMYECKUX CTAHJAPTOB HKOJIOTMYHOCTh IPOM3BOJICTBA — SBISETCS
KaTeropuey, oTpaxkaroliel oOiue CBONCTBA M CBA3M SKOHOMHMKM M JKOJOTMM, B IIpolEecce
KHU3HEACITEIbHOCTH YEIIOBEKA.

Bmecre ¢ TeM TEpMHMH DKOJOrM3alus IMPOM3BOJACTBA MOXKHO paccMarpuBarh, Kak
MHTErpalbHbIN I0Ka3aTeNb, XapaKTEpU3YIOLUIUH ONTHUMAlbHOE COYETaHWE MHUHHMU3ALMU Bpena
HaHOCHMOTI'O OKpY>KaloIlel cpesie U SKOHOMHUYECKOH 3(h(heKTUBHOCTH TPOU3BO/ICTBA.

@opMyJIMpOBKa OMNPEACIECHUS HUCIIOJIB3YyEMOTO TEPMHHA, IO3BOJSET BBICTPOUTH IMPABUIIBHO
METOAMKY OLICHKH COCTOSIHMSI ITpoLiecca.

Takum o0pazom, st oOecreyeHHs] SKOJIOTHYECKOW YCTOMYMBOCTH M MHHMMM3AIUH
BO3IEMCTBUSI TMPOU3BOJACTBEHHBIX MPOIECCOB Ha OKPYXKAIOIIYI0 Cpeay HEOOXOAUMO YEeTKOe
OIIpEe/IETICHUE KPUTEPUS U TOKa3areisl HKOJIOTMYHOCTH IPOM3BOACTBA. DOTU METPUKU IO3BOJISIOT
OLIEHUTDH TEKYILlEe COCTOSTHUE MPOU3BOJICTBA C TOYKHU 3PEHUS €ro SKOJOrHuecKoi 3pPeKTuBHOCTH, a
TaK’Ke BBISIBUTH MMOTEHIMAJIbHBIC HAIIPABICHUS IS YIyUIICHUS.
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Abstract. Carbohydrates are organic substances with high energy, enter the body with food
and satisfy the various needs of the human body. They enter the body mainly with plant products
and are the most important source of energy. Approximately half (56-58%) of the energy needed by
the body is provided by carbohydrates. Carbohydrates are compounds made up of carbon, hydrogen
and oxygen. Here, the relationship between hydrogen and oxygen is the same as in water molecules.
That is why they are called carbohydrates. During physical labor, the need for carbohydrates
increases. They are also involved in plastic forming processes. Carbohydrates increase the amount
of glucose in the blood and increase the amount of glycogen in the liver and muscles, being
included in the composition of cells and tissues. Glucose is converted into reserve carbohydrates —
glycogen, which is an energy reserve that serves to maintain the level of sugar in the blood at
a normal level and ensures the stable functioning of all organ systems.

Annomayus. YrneBoapl — OpraHMYECKUE BeIlecTBA, OOJIQAAIoNIe BBICOKOM 3HEPreTHKOM,
MOCTYNAIOT B OPraHuW3M C MHUIIEH U YAOBIETBOPSIOT pa3iMyHble MOTPEOHOCTH YEIOBEYECKOTO
opranu3ma. OHM MOCTYNAIOT B OPraHU3M IPEUMYLIECTBEHHO C PACTUTENbHBIMU NMPOIYKTaAMH U
ABJISIIOTCSL  BaKHEMIIMM HMCTOYHMKOM dHepruu. [IpumepHo mnosnoBuHa (56-58%) sHeprum,
HEOOXO0IMMON OpraHnu3My, 00eCredrBaeTCs YIIeBOIaMu. YIJIEBOIbl — 3TO COEUHEHHUs, COCTOSIINE
U3 yIiepoJa, BoJAOpoa U KUCIOpoAa. 31€Ch COOTHOIIEHNE MEX/1y BOJOPOJIOM U KUCIOPOIOM TaKoe
e, KaK ¥ B MOJIEKY/ax BoJbl. IMEHHO 1M0ATOMY MX Ha3bIBaIOT yIiieBoaaMu. Bo Bpemst pusndeckoro
TpyZa NOTpeOHOCTh B yIeBOAax Bo3pacTaeT. OHU TakXkKe y4acTBYIOT B IpoIeccax IIaCTHUYECKOU
¢dopmoBaHMs. YITIEBOJIBl YBEIWYHBAIOT KOJMYECTBO IVIIOKO3BI B KPOBM, a TaKXKe YBEIUYHMBAIOT
KOJIMYECTBO INIMKOTEHA B IEYEHHM M MBIIIIAX, BKJIKOUYAsACh B COCTAaB KJIETOK M TKaHeH. IIroko3a
MpeBpallaeTcsl B 3aracHble YIIEBOJAbl — IIIMKOTEH, KOTOPBIH SBISETCS SHEPreTHUYECKUM PE3EPBOM,
CITy’>KallluM JUTsl TIOJUIEpKaHUsl YPOBHS caxapa B KPOBH Ha HOPMaJbHOM YpPOBHE U OOECIEUMBAET
cTabmibHOE (PYHKIIMOHUPOBAHUE BCEX CUCTEM OPIaHOB.

Keywords: carbohydrate, glucose, energy, nutrition, oxidation.

Kniouesvie crosa: YITICBOAELI, ITIFOKO34, SHEPTHA, TIMTAHUEC, OKUCJIICHUC.
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Carbohydrates are a group of countless organic compounds and are an indispensable part of
nutrition. The physiological importance of carbohydrates is mainly determined by their energetic
properties, carbohydrates provide 50-60% of the energy reserve. The importance of carbohydrates
as an energy source is determined by the fact that they are oxidized both aerobically and
anaerobically in the body. The process of intra-tissue oxidation of carbohydrates is divided into 2
stages according to their relationship to oxygen: 1. Anaerobic stage — formation of pyruvic acid. 2.
Aerobic stage — pyruvic acid is oxidized and forms carbon dioxide and water.

Under anaerobic conditions, part of the energy released as a result of the breakdown of
glucose to lactic acid is collected in the macroergic bond of ATF acid. This energy can be used for
any function of cells and tissues. Certain stages of both aerobic and anaerobic decomposition occur
under the influence of the same enzymes (kinases, dehydrogenases, mutases, etc.) [6].

Discussion and conclusions of the study

The main role of carbohydrates is determined by their energetic function. The direct source of
energy in the body is blood glucose. The rapid breakdown and oxidation of this substance, as well
as the ability to quickly remove it from the depots, allow the emergency mobilization of energy
reserves (resources) and emotional arousal, intense muscle work, etc. provides rapidly increasing
energy consumption in conditions [1-5, 12-16].

The level of glucose in the blood of 4.4-6.7 mmol/l (80-120 mg%) is an important
homeostatic constant of the body. The central nervous system is particularly sensitive to a drop in
blood sugar. Thus, slight hypoglycemia is soon manifested by general weakness and fatigue. A
decrease in the level of sugar in the blood to 2.8-2.2 mmol/l (50-40 mg%) is accompanied by
convulsions, alertness, loss of consciousness and autonomic reactions: strong sweating, dilation of
blood vessels, etc. accompanied by symptoms. Injecting glucose into the blood or taking sugar
quickly eliminates the indicated disorders [7, 8].

Glucose passing from the intestines into the blood is transported to the liver, where glycogen
is synthesized from it. When the isolated liver is perfused intravenously with a solution containing
glucose, the amount of glycogen in the liver tissue increases. Glycogen is a stored carbohydrate
stored in the liver. Its amount can reach 150-200 g in older people. Even if sugar enters the blood
gradually, glycogen is formed very quickly, so the introduction of small amounts of carbohydrates
does not cause an increase in the amount of glucose in the blood (hyperglycemia). When a large
amount of quickly soluble and quickly absorbed carbohydrates are introduced into the digestive
tract, the amount of glucose in the blood rises quickly. Hyperglycemia that occurs in such a case is
called alimentary or food-related hyperglycemia. As a result, glucose is excreted in the urine
(glucosuria). Glucosuria is observed when the blood sugar level reaches 8.9-10.0 mmol/l (160-180
mg%). When there are no carbohydrates in the food, they come from the breakdown of fats and
proteins in the body [9].

As blood glucose decreases, glycogen is broken down in the liver and glucose is transferred to
the blood (mobilization of glycogen). This ensures the relative stability of glucose in the blood.
Glycogen is also stored in muscles, where its amount is up to 1-2%. As a result of eating a lot, the
amount of glycogen in the muscles increases, and it decreases as a result of starvation. During
muscle work, a strong breakdown of glycogen is observed under the influence of phosphorylase
enzyme, which is activated at the beginning of muscle contraction, and this process is one of the
energy sources of muscle contraction. The ability of individual organs to absorb glucose brought by
the blood is not the same: brain cells absorb 12% of glucose, intestines — 9%, muscles — 7%,
kidneys — 5% [10].
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Carbohydrates are broken down into lactic acid in an oxygen-free environment (anaerobic
glycolysis) and into CO. and H>O through oxidation (aerobic glycolysis). The main indicator
(parameter) in the regulation of carbohydrate metabolism is the blood glucose level of 4.4-6.7
mmol/l. Changes in the amount of glucose in the blood are perceived mainly by glucoreceptors
located in the liver and blood vessels, as well as cells of the ventromedial branch of the
hypothalamus. The participation of several departments of the central nervous system in the
regulation of carbohydrate metabolism has been confirmed. Even in 1849, Claude Bernard showed
that inserting a needle into the bottom of the IV ventricle in the medulla oblongata increases the
amount of sugar in the blood ("sugar needle™). As a result of hypothalamus irritation, it causes
hyperglycemia reaction. The development of hyperglycemia in students, athletes before responsible
competitions, and during hypnotic induction indicates that the level of glucose in the blood is
regulated by the cerebral cortex. The hypothalamus is the central regulatory stage of carbohydrate
and other types of metabolism and the place of formation of signals that control the level of glucose.
From here, regulatory effects are carried out by autonomic nerves and humoral way [11].

The presence of carbohydrates in plant and animal foods is one of the factors that increase
their value. Carbohydrates provide almost half of the energy the human body needs daily. They are
mainly used as a source of energy in the body. Complex carbohydrates (complex sugars,
polysaccharides) are absorbed by the body after they are broken down into simple sugars
(monosaccharides) in the digestive process. The human body synthesizes some of the complex
sugars it needs. Carbohydrates are also used as building materials in the body. These substances and
their combinations with protein and fat molecules are included in the composition of many cells and
tissues. In humans, simple sugars can be converted into complex sugars, such as glucose and
glycogen (animal starch), which are stored as reserves in the liver and muscles. Normally, there is
always glucose in the blood. Constantly maintaining the relative stability of the level of glucose in
the blood is one of the important indicators of sugar metabolism.

At present, it is common to find cases of excess sugar in people's food. This last result can
affect stability and lead to some metabolic disorders in the body, including obesity. The main source
of carbohydrates in human nutrition is plant products. Carbohydrates of animal origin are very few,
substances such as lactose and glycogen can be examples of this type of carbohydrates.
Carbohydrate and fat metabolism in the body have very close interactions. The energy provided by
each gram of carbohydrate as a result of oxidation (burning) in the body is equal to 4.0 kcal. In
terms of calories, 1 g of protein and 1 g of carbohydrates have the same importance, but sugar is the
most labile, reactive component of energy metabolism in humans. According to their chemical
structure and degree of assimilation, carbohydrates can be divided into simple and complex sugars.
Simple sugars (mono and disaccharides) dissolve well in water and aqueous solutions, are easily
absorbed and assimilated. Glucose and fructose are more important than simple sugars in nutrition.
Glucose enters the body mainly in fruit and berry foods. Honey, grapes, dates, bananas, etc. such
products are rich in glucose. Fructose differs from all other sugars in its sweetness. Fructose food is
recommended for adults and elderly people. When fat-fat metabolism is disturbed, fructose helps to
normalize it. There is more fructose in honey, grapes, watermelon, nuts, pears, strawberries, etc
[15].

Of the disaccharides, lactose and sucrose occupy an important place in nutrition. During
digestion, each sucrose molecule is split into two monosaccharide molecules - glucose and fructose.
Sucrose is a carbohydrate with good nutritional qualities and high calories. But it also has negative
aspects, as when it is taken in excess, it causes a significant increase in calories for a person's daily
food ration. This is also undesirable for people who do not engage in physical labor or who engage
in little physical work, as well as the elderly. It also causes obesity. The main source of sucrose in
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human food is sugar from sugar cane and sugar beet. After they are cooked, sucrose (sugar powder,
sugar used in the household) is purchased and the population's demand for this carbohydrate is met.
Lactose, one of the most useful sugars, is milk sugar and is found only in milk. Its sweetness is not
that high. Lactose is poorly digested in the body. It is usually recommended for infants and the
elderly. When carbohydrates enter the body normally with food, their content in tissues and blood
remains stable. Carbohydrates can also be synthesized from the breakdown products of proteins and
fats. They also play an important role in the synthesis of nucleic acids, substituted amino acids,
glycoproteins and other necessary substances for life. At the same time, when carbohydrates enter
the body in excess and are consumed in small amounts, a part of them turns into fat.

Thus, carbohydrate metabolism is closely related to protein and fat metabolism. In the usual
mixed food, carbohydrates are more than other organic substances. They mainly enter the body with
plant food with a dry content of up to 75%. Foods of animal origin contain a small amount of
glycogen and lactose. Carbohydrates enter the body with food in the form of monosaccharides,
disaccharides and polysaccharides, and pectin substances. Soluble carbohydrates (mono and
disaccharides) have a high nutritional value and energy properties and give a sweet taste to foods.

It has about 2 times more sweetness than fructose sugar and is sweeter than glucose. Glucose
is an easily absorbed sugar that is important for brain and muscle nutrition and for maintaining
normal blood sugar levels. Compared to glucose, fructose is slowly absorbed in the intestines,
quickly released from the blood and easily involved in metabolic processes. Glucose and fructose
enter the body with fruits and berries, as well as with honey. Here, the amount of glucose reaches
36.2%, and that of fructose reaches 37.1%. Grapes contain 7.2% fructose and glucose, apples
contain 6.5-11.8% fructose and 2.5-5.5% glucose. In watermelon, all sugars are represented in the
form of fructose, and its amount reaches 8%.

Of the sugars, galactose is not found in free form in food products, it is considered a
breakdown product of lactose. Sucrose is most commonly found in beet and cane sugar. Its amount
reaches 13.7% in banana, 10.4% in apricot, 9.3% in plum, 8.5% in walnut, 7.5% in watermelon, and
6.4% in carrot. Lactose reaches 4.91% in milk. It slows down the fermentation processes in the
intestines and accelerates the development of lactic acid bacteria useful for the body [16].

Nerve cells need fructose in particular. Entering muscle tissues and other organs, glucose is
broken down or converted into glycogen. Mono and disaccharides are the main component of food,
but also the nutrition of the heart they are needed for Their disadvantage is that when they enter the
body with a large amount of high-calorie food, they accelerate the process of fat formation. In
elderly and mature people, excessive sugar intake can accelerate the development of atherosclerotic
processes, thereby increasing the level of cholesterol and glucose in the blood. Fructose and lactose
are less involved in fat formation and do not increase the amount of cholesterol in the blood.

Complex carbohydrates include starch, glycogen, cellulose and pectin substances. Starch is
the main nutrient found in plant foods, mainly grains and legumes. Starch is the main source of
glucose for the human body. Starch is insoluble in water, the starch grain contains two of its
fractions called amylose and amylopectin. Amylose is soluble in warm water, while amylopectin is
subject to swelling. Starch is broken down slowly and gradually in digestive processes.

Cellulose or cell shell tissue refers to carbohydrates that are insoluble in water. Almost half of
plant food is cellulose. The molecular spatial structure of this complex polysaccharide differs
sharply from the molecular spatial structure of starch due to its rigidity. It is not digested in the
human small intestine because there is no enzyme that breaks it down. Cellulose in food is broken
down and digested by its microflora only in the large intestine. This applies only to the refined
cellulose found in cabbage and potatoes. Hard cellulose is not digestible, it increases the volume of
the food mass and nourishes the nerve endings of the intestine. But when there is less cellulose in
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the food, the peristalsis of the intestine weakens, then the movement of the food mass is disturbed,
and the body can be poisoned by the toxic effect of some decomposition products formed during
protein digestion. Pectin substances also belong to complex carbohydrates. During the digestion
process, their partial hydrolysis occurs. Pectin has the ability to dissolve well and is included in the
composition of cell juice. It is widely used in the preparation of some confectionery and juicy
products (marmalade, jam, etc.). Pectin is found in high amounts in apples, oranges, pears, carrots
and other such fruit and vegetable products. Under the influence of pectin, the putrefactive
microflora of the intestine is destroyed. Consider this taking, in the treatment of gastrointestinal
diseases, food rations dominated by plant products: for example, apple and carrot juices are used.

Only well-soluble monosaccharides are absorbed in the gastrointestinal system. Poly and
disaccharides are absorbed only after they are digested and broken down into monosaccharides.
After monosaccharides are absorbed in the intestines, they are transported by blood to the liver,
where most of them are converted into glycogen. The changed part from the liver enters the
bloodstream and is distributed to all tissues and cells. The amount of glucose in the blood is always
stable and reaches 80:120 mg%. This happens because the amount of glucose absorbed by the
tissues is replenished (replaced) due to the breakdown of glycogen in the liver [7].

Carbohydrates are easily oxidized and 375 kcal of energy is released from 100 g of glucose.
In short, 2/3 of the body's energy needs are met. At this time, the final products of oxidation are
carbon dioxide and water. The body's daily need for carbohydrates depends on the nature of work
and gender. Their amount in the diet should always be 4 times more than the amount of fats and
proteins. Sometimes, if necessary, the amount of carbohydrates can be reduced without reducing the
amount of protein and fat in the diet in order to reduce calories. For normal life activity in the body,
83-85% of carbohydrates should be made up of polysaccharides, especially starch. The amount of
sugary substances in the diet for the elderly population should be close to 15-17%. In the food of
children and teenagers, their amount can be increased up to 25%. Di- and monosugars take part in
the exchange processes of muscle tissue 15-20 minutes after their intake 8].

As we all know, the source of carbohydrates is bread, bread, cereals, cereals, pasta and
potatoes. For example, 40-49% in black bread, 42-50% in white bread, 68% in corn semolina, 68%
in semolina, 77.3% in rice, 99.9% in sugar, 19.7% in potatoes, 5.4% in cabbage. %, 9.2% in corn,
7.0% in carrots, 10.8% in beets, 11.3% in apples, etc. According to the intensity of work, the
carbohydrate needs of different groups of the population are given in the following Table.

Carbohydrates are mainly absorbed in the small intestine in the form of monosaccharides.
Hexoses are the fastest absorbed (glucose, galactose); pentoses are slowly absorbed. Absorption of
glucose and galactose is the result of active transport from the apical membrane of the intestine by
epitheliocytes. Epitheliocytes are highly sensitive to various carbohydrates. Monosaccharides
derived from the hydrolysis of oligosaccharides are absorbed more rapidly than monosaccharides
injected into the intestinal tract. The absorption of glucose (other monosaccharides) is activated by
the transport of Na+ ions from the epitheliocytes of the apical membrane of the intestine (in the
absence of transport of Na+ ions, glucose is absorbed 100 times less quickly, and the transport of
glucose is opposite to the concentration gradient). These show that there is a common transporter of
glucose and Na-ions.

Glucose is accumulated from intestinal epitheliocytes. From here, glucose passes passively
along the concentration gradient through the basal and lateral membrane to the intercellular fluid
and blood (active transport process is also possible).

The absorption of carbohydrates from the small intestine is enhanced by the effect of some
amino acids. Inhibitors of tissue respiration sharply slow down this process, ATF deficit also has a
retarding effect [12].
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Table
CARBOHYDRATE REQUIREMENTS FOR DIFFERENT POPULATION GROUPS
Population groups Men Women
accordingto labor ~ Genderandage ~ Carbohydrates,in ~ Gender andage  Carbohydrates, in
intensity grams grams

I group
18-29 378 18-29 324
30-39 365 30-39 310
40-59 344 40-59 227

11 group
18-29 412 18-29 351
30-39 399 30-39 347
40-59 378 40-59 323

Il group
18-29 440 18-29 371
30-39 426 30-39 358
40-59 406 40-59 394

1V group
18-29 508 18-29 441
30-39 504 30-39 427
40-59 483 40-59 406

V group
18-29 602 18-29
30-39 574 30-39
40-59 546 40-59

The rate of absorption of individual monosaccharides in different departments of the small
intestine is not the same and depends on the concentration of monomers derived from the hydrolysis
of sugars, the presence of other nutrients, as well as the characteristics of the transport system of
intestinal epitheliocytes. The rate of glucose absorption in the small intestine is 3 times higher than
in the large intestine. Diet and many other factors affect the absorption of sugars. That is, there is a
complex neural and humoral mechanism that regulates the absorption of carbohydrates. Alteration
of their absorption through the cerebral cortex, subcortical derivatives, cerebral column and spinal
cord has been proven by a number of studies. Based on most experimental evidence, it is known
that parasympathetic influences enhance the absorption of carbohydrates, while sympathetic
influences slow it down. The involvement of endocrine glands in the absorption of carbohydrates
from the small intestine is great. Adrenal, pituitary, thyroid, and pancreatic hormones enhance
glucose absorption. Serotonin and acetylcholine enhance the absorption of glucose. Histamine
slows down this process a bit, somotastatin significantly slows it down. Regulatory effects on
glucose absorption are manifested in several factors: physiologically active substances affect
various transport mechanisms, including the movement of piles, the activity of transporters and
intracellular metabolism, cell permeability, and the level of local blood flow (microcirculation) [14].

Monosaccharides absorbed in the intestines enter the liver through the portal vein. Here, a
large part of them is stored and converted into glycogen. A certain part of glucose is distributed in
the body with blood and is used as an energy material. Some of the glucose is converted into
triglycerides and stored in fat stores. Regulation of absorption of glucose, synthesis of glycogen in
the liver, generation and consumption of glucose from its breakdown ensures a relatively stable
concentration of glucose in the circulating blood. Metabolism of carbohydrates is carried out with
the help of the nervous system with the participation of internal sequestration glands. Irritation of
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the nerve center brain substance causes the secretion of adrenaline. This hormone, entering the
blood, enables the breakdown of glycogen into glucose in the liver. On the other hand, carbohydrate
metabolism is also affected by insulin, which is produced in the pancreas. It has the opposite effect
on the conversion of glycogen into glucose and helps its use by tissues. When insulin is injected
into the body (as a medicine), the amount of sugar in the blood decreases. Carbohydrate metabolism
is also influenced by the hormones of the pituitary gland and other glands. Disruption of
carbohydrate metabolism in the body leads to diabetes. 400-500 g of carbohydrates in a person's
daily diet is considered physiologically appropriate. Although this norm is much less for people
who do not engage in physical labor, it leads to the formation of large amounts of substances that
strengthen the vessel wall, such as compounds with high-level properties.

Conclusions

1. Carbohydrates are used as a source of energy in the body. They cover 56-58% of the energy
demand of the human body. Complex carbohydrates are broken down into monosaccharides in the
digestive process and absorbed by the body. Carbohydrates are also used as building materials in the
body. These substances and their combinations with protein and fat molecules are included in the
composition of many cells and tissues.

2. According to their structure and absorption, carbohydrates are divided into simple (mono
and disaccharides) and complex (starch and glycogen) sugars. Glucose and fructose are more
important than simple sugars. Both are mostly found in fruits and berries. Food with fructose is
recommended for mature and elderly people. When the body's fat metabolism is disturbed, lactose
normalizes it.

3. Lactose and sucrose from disaccharides are broken down into glucose and fructose in the
digestive process. Sucrose intake in excess increases a person's energy requirements, which leads to
obesity. Lactose is milk sugar and is poorly digested in the body. Carbohydrates, entering the
composition of cells and tissues, increase the amount of glucose in the blood, and are stored in the
form of glycogen in the liver and muscles. They play an important role in the synthesis of nucleic
acids, substituted amino acids, and glycoproteins.

4. Carbohydrates enter the body with food in the form of monosaccharide, disaccharide and
polysaccharide. Glucose is an easily absorbed sugar that is important for brain and muscle nutrition
and for maintaining normal blood sugar levels. Entering muscle tissues and other organs, glucose is
broken down or converted into glycogen. Fructose has about 2 times more sweetness than sugar and
is much sweeter than glucose. Fructose is necessary for the nutrition of nerve cells. Mono and
disaccharides are the main components of food and are necessary for the nutrition of the heart.
When it enters the body too much, it accelerates the formation of fats. In the elderly, the intake of
excess sugar accelerates the development of the atherosclerotic process, which increases the level of
cholesterol and glucose in the blood.

5. Complex carbohydrates include starch, glycogen, cellulose and pectin substances. Starch,
being in plant food, is a source of glucose for the body. Starch contains amylose and amylopectin.
During the digestion process, starch is broken down slowly and gradually. Cellulose is not digested
in the small intestine, it is broken down and digested only by microflora in the large intestine.
Pectin is included in the composition of cell juice. Due to the effect of pectin, the putrefactive
microflora of the intestine is destroyed. Pectin is mainly found in apples and carrots.

6. In order for the normal life activity of the organism to continue, 83-85% of the
carbohydrates included in food should consist of polysaccharides. The amount of sugar in food for
elderly people should be 15-17%. Their amount is increased by 25% in the food of children and
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teenagers. Depending on age, gender, geographical conditions, labor intensity and physical load, the
daily carbohydrate requirements of the population are different.
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Annomayus. PaccMaTpuBarOTCsl COBPEMEHHBIE TOCTHKEHHS B OOJIACTH TEPMO3MUCCHOHHOTO
peoOpa3oBaHusl COJTHEYHOW SHEPIHU. AHAIM3ZUPYIOTCS KIIOYEBBIE ACIEKTHI TEPMOIEKTPOHHON
SMMCCUH, TNPOOJIEMBl CHIKEHHMsI paboThl BBIXOJAA 3JEKTPOJOB M MOBbIMEHUS 3(deKkTuBHOCTH
ycrpoiicTs. [lokazaHo, YTO IPUBIIEKATENBHBIM MAaTEPUAIIOM AJIs LIENEH TEPMOIIEKTPOHHON SMUCCUN
MOTYT OBITH ajiMa3sbl, JerupoBaHHble (ochopom. B 3TOM ciayyae Haauuue JTOHOPHBIX COCTOSHUMN
MOXET CHJIBHO CyXarb OOJIaCTh IPOCTPAHCTBEHHOIO 3apsia, a BMECTE C JTHUM CHHXKAIOT
NOTEHIMATIbHBIN Oapbep B paboTe BbIxoAa. McciemoBaHMs TakkKe YCTaHOBHJIM, YTO HambOosee
YCIEIIHBIM M LIMPOKO HCIIONB3yeMbIM METOOM IpeojposieHust 3¢ddexkra o0beMHOro 3apsjaa
SBIISIETCSL  3allOJIHEHME  MEXKIJIEKTPOAHOro  mnpomexyrtka  nesumeM.  KIIJI  ycTpolicTs
TEPMOAMHUCCHOHHOTO TpeoOpa3oBaHUs COJIHEYHOM HHepruu mnoBblmaercs B 1,6 paza. Ocoboe
BHUMAaHUE YAENAETCS MHCIOJIB30BAHUIO HOBBIX MAaTEpHalioB, TAaKUX KaK HAHOCTPYKTYpbl U
yIIepOIHbIe HAHOTPYOKH, a TaKkKe MEPCIEeKTUBHBIM TEXHOJOTHIM, TAKUM Kak (DOTOHHOE yCHUJICHHE
TEPMOIMHUCCHOHHBIX MPOLECCOB. AHAIN3 PE3yJbTaTOB MOKa3aJl, YTO (DOTOHHOE YCUIIEHHE BBIXO/a
AIIEKTPOHOB M3-3a OCBEILEHUs OOJIblle B KPEMHHUH P-THUIIA, KaK U MPEACKA3bIBAIOT TEOPETUUYECKUE
MoJenu. TepMOAIMUCCUOHHBIN TOK BO3pacTaeT B 1,7 pa3a o cpaBHEHHIO ¢ KpemMHueM. PaccrosHue
Mexy kBazuypoBHeM Depmu U ypoBHeM dDepmu B KPEMHUU N-TUIIA MEHBIIE 3TOTO PACCTOSIHUSI B
KpeMHuu p-tumna. Kak crienctBue, KOJIMYECTBO AJIEKTPOHOB B 30HE IMPOBOJMMOCTH MEHBIIIE.
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O6cyxnatorcss Metoabl O00OpbObI ¢ Ah(HEKTOM MPOCTPAHCTBEHHOTO 3apsiia M ONTHUMH3AIUS
KOH(UTYpALMU CUCTEM ITPeoOpa3oBaHus SHEPTUH.

Abstract. The article considers the latest achievements in the field of thermionic conversion of
solar energy. The key aspects of thermionic emission, the problems of reducing the electrode work
function and increasing the efficiency of devices are analyzed. It is shown that diamonds doped
with phosphorus can be an attractive material for the purposes of thermionic emission. In this case,
the presence of donor states can significantly narrow the space charge region, and at the same time
reduce the potential barrier in the work function. The studies also found that the most successful
and widely used method for overcoming the space charge effect is filling the interelectrode gap with
cesium. The efficiency of thermionic conversion devices for solar energy increases by 1.6 times.
Particular attention is paid to the use of new materials, such as nanostructures and carbon
nanotubes, as well as promising technologies, such as photonic enhancement of thermionic
processes. The analysis of the results showed that the photonic enhancement of the electron yield
due to illumination is greater in p-type silicon, as predicted by theoretical models. The thermionic
current increases by 1.7 times compared to silicon. The distance between the quasi-Fermi level and
the Fermi level in n-type silicon is less than this distance in p-type silicon. As a consequence,
the number of electrons in the conduction band is smaller. Methods for combating the space charge
effect and optimizing the configuration of energy conversion systems are discussed.

Knrouesvie cnosa: TepMOAIMHUCCHOHHOE TMpeoOpa3oBaHUe, COJIHEYHAs SHEprus, (HOTOHHOE
ycuieHue, paboTa BbIXO/1a, COJTHEYHAs! KOHLIEHTPALIHSL.

Keywords: thermionic conversion, solar energy, photonic gain, work function, solar
concentration.

ConHeuHast sHeprusl sBIsieTCsl OAHOM U3 HambOosee 3(h(YEeKTUBHBIX BO30OHOBISEMBIX BHJOB
SHEpPruM, aOCONIOTHO HE BIMAIOIIEH Ha OKPYXKAIOILYI Cpely INpH €€ MCIOoNb30BaHUU. [laHHBIE
COBPEMEHHBIX HCCIEIOBaHUN B OOJIACTH HCIHOJIb30BAHUS BO30OHOBIISIEMBIX HMCTOYHMKOB 3HEPTUU
MOKa3bIBAIOT, YTO yxke B Ommxkaifmme 20-30 seT 107 COMHEYHOM SHEpruu B OOLIEM KOJIWYECTBE
SHEPruM, MOTPeOSIIEMOIl YeIOBEYEeCTBOM, MOXKET BbIpACTH HE MeHee, ueM 28%, OCHOBAaTelIbHO
3aMCHHUB MCKOMIAeMbIe UICTOYHUKH dHeprud [ 1, 2].

B ocHOBe nosydyeHHs COJHEYHOM JHEPruu JIeXKaT JBa MOAXOAA- KOHLIEHTpALUs COJHEYHOU
SHEepruu u ee orcyrcrBHe. CUCTeMBI (HOTOIIEKTPUUECKOrO MpeoOpa3oBaHMs COJIHEYHOH SHEpruu
0€3 HCIIOJIb30BaHUsl KOHUEHTPALUU MOTYT COOMpaTh U IpPeoOpazoBbIBaTh B 3JIEKTPUUECTBO Kak
MpsIMOE, TaK U pacCesHHOE COJIHEUHOE n3ayueHue [3].

OnHako, y4uThIBas JOBOJIBHO HU3KYH) CPEIHIOI0 HMHTEHCHUBHOCTH COJHEYHOM DHEPrUM Yy
noBepxHocTH 3emin (He mpesermaer 900 Br/M?), mis c6opa CONMHEYHOH SHEPrHH HEOOXOIMMO
HCIIOJIb30BaTh OTPOMHBIE IUIOMIAAN AOPOTOCTOSIIIUX COJTHEYHBIX 71eMeHTOB. IIpn ncnonb3oBanun
MeTOZa KOHLIEHTpallMM COJHEYHOW 3Hepruu B (HOTOAIEKTPUUYECKUX CHCTEMax IpeoOpa3oBaHUs
UCIONB3YIOTCS JMOO CHUCTEMBbl COOMpPAIOIIMX 3€pKaj, MO0 ONTHYECKHE JMH3BL, KOTOpbIE
(OKYCUpPYIOT COJTHEYHBIE JIyYd Ha COJHEYHBIX OHJIEMEHTaX, YTO MPUBOAUT K YMEHBIICHHIO
KOJIMYECTBAa HEOOXOAMMBIX COJIHEYHBIX JJIEMEHTOB M OJHOBPEMEHHO KpAaTHO IIOBBILIAET
s dexkTuBHOCTH peobpa3syrolieii cuctemMsi [4, 5].

BaxxHbIM MOMEHTOM SIBIIIETCS TO, YTO MpPH HCMOJIb30BAHMM KOHIEHTPALMU COJHEYHON
SHEPIUM HEOOXOIMMO YUMUTBHIBATh TEMIIEPATYPHBIH peXUM JUIS TOIJEepKaHUS HEoOXOIUMOn
BBIXO/IHOM MOIITHOCTH M CPOKa CIyKObl KOHLEHTPUPYIOIIUX AJIEMEHTOB CUCTEMbI PeoOpa3oBaHuUs
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COJIHEUHOU »Hepruu [6]. [pyroil moaxon B KOHUEHTpPAIMKM COJIHEYHOM SHEPTUM 3aKJIIOYaeTCsl B
COJIHEYHO-TEIUIOBOM MPpeoO0pa30BaHUU, KOTOPOE MOXKET ObITh HHTETPUPOBAHO C HAKOIICHUEM TeIlia
Y B OCHOBHOM BKIIIOYAET B c€0s MPOU3BOANMYIO TETUIOBYIO YHEPTHIO [7, 8] U TEPMOITEKTPUUECKOE
npeoOpa3oBaHUe COTHEYHOH 3HEepruu [9].

O¢p(eKTUBHOCTh  COJNHEYHOM HSHEPreTUKH, KOTOPYIO IPEICKa3blBAIOT TEOPETHUECKUE
UCCIIEIOBAaHUA U TO, YTO MMEETCSl Ha IPAKTUKE CHUJIbHO OTJIMYAIOTCS HAa IPAKTUKE B XYJIIIYIO
cTOpoHy. B mepByto ouepenp 3T0 00BsACHSAETCS HEOOXOAMMOCTBIO JOOUTHCS KOMIIPOMHCCA MEXIY
paboToii BEIXO/IA AIIEKTPOHOB HATPEBAEMBIX JIEKTPOJOB U UX pabodel Temmeparypoid. Huskuii k. 1.
J. U BBICOKasi CTOMMOCTb CJII€P)KMBAIOT Pa3BUTHE COJHEYHOM 3HepreTukd. OIHAKO B IMOCIEAHHE
rojipl HaOJIIOAAETCsl Pe3KUi pOCT MHTEpeca K COJIHEUHOW 3HepreTuke Onarojaps JDOCTHKEHHUSM B
MHUKpO- U HAHOTEXHOJIOTUSIX.

B crarbe paccMOTpEHBI HEKOTOpBIE pe3yibTarbl B OOIAaCTH  TEPMODIEKTPUUYECKOTO
peoOpa3oBaHusl COJHEYHOM SHEPrHH, COBPEMEHHbIE JOCTH)KEHHUS B OOJIACTH TEPMOAJIEKTPOHHOM
SMMCCUH, BOSHUKAIOLIEH MO IeHICTBUEM COTHEYHOTO U3JIy4EHUs, U TEPMONIEKTPOHHON SMHUCCUU C
(OTOHHBIM yCHUJICHHEM.

Tepmosmuccuonnoe npeobpazosarue cOIHEeUHOU FHepUl

M3HauanbHO YCTPOICTBa TEPMOIMHUCCHOHHOIO NMPEOOpa30BaHUs COMHEYHOM SHEPruu ObuIM
pa3paboTaHbl B KaYeCTBE MCTOYHHMKOB SHEPIUU JUIsI KOCMHYECKHMX almaparoB. BbIIo mpeniokxeHo
TPU OCHOBHBIX TUIIA TEPMOAMUCCHOHHBIX NpeoOpa3oBareseld conHeyHol 3Heprun. Camyro nepByo
JEHCTBYIOLIYI0O CHCTEMY TEPMOSMHUCCHOHHOIO NpeoOpa3oBaHUsl COJIHEYHOW SHEPruu Co3Jajiu B
Jlaboparopuu peaktusnoro aswkenus (CIIA) B 1961 r [10].

IIpenioxkeHHbI pabounii TEPMO3MUCCHOHHBIN MPeoOpa3oBaTesb COJTHEYHOW 3HEPrUM UMell
3HAYEHUE BBIXOJHON MOIIHOCTU OKoJo 115 BT u sddexktuBHOCTS mpeoOpa3zoBaHusi COJHEYHOU
SHEPTUM B OIIIEKTpUUeCKyro okoino 8% mnpu Temmeparype karoga 1730°C. U3-3a HU3KOM
3 PEeKTUBHOCTH MOAOOHBIX CUCTEM PabOThl B 3TOM HAIMPABICHUU OBLIM MPAKTHUECKU 3aMOPOKEHbI
noutu Ha 35 net. B konne 1990-x 6b110 peann30BaHO MPOPHIBHOE YCTPOHCTBO TEPMOAIMUCCHOHHOTO
npeoOpa3oBaHusl COMHEUHOM 2Hepruu B Amonuu [11].

[IpennoxeHHbII TEPMOAIMHUCCHUOHHBIM MpeoOpa3oBaTeab COJHEYHOM SHEPruu JIOCTHTajl
MOIIHOCTH B 18 BT, a k. i. 1. noxonmi 1o 24% mipu teMneparype Hakaiusanus karoaa B 1580°C.

IToutn cpasy 3a snmoHuamu B CIIA Obulo MpeUIOKEHO YCTPOWCTBO TEPMOIMHUCCHOHHOTO
peoOpa3oBaHus COJIHEYHON SHEPTUH, B KOTOPOM BBIXOJHAsi MOIHOCTH Aocturia 32 Bt npu Oonee
HU3KO# Temmieparype smutTepa B 1400°C [12].

Takue BaxkHbIE XapaKTEPUCTUKU TEPMOIMHCCHOHHOTO MPeoOpa3oBaHMs COMHEUHOW SHEPruu
KaK BBIXO/IHAs MOILIHOCTh M K. I. J. ONpPENeNAIoTCs B MEPBYIO ouepeab oOuieil koHdurypamnuei
CHCTEMBI, a TAK)K€ MaTepuaIaMu, HCTIOJIb3YEMBIMH TMPU CO3JITaHUHU YCTPOUCTB mpeoOpa3zoBanus [13].

T. J. Hsueh, J. M. Shieh, Y. M. Yeh mnompobHO paccmoTpenyu BIWSHHE Ha K. I. [I.
npeoOpa3oBaTessi SHEPIUU BBICOTHI M Pajiyca KOHLEHTPAToOpa SHEPrUU. AHAIN3 TOKa3ajl, 4To MpU
HYXKHOM mNoA0OpKke KOH(UIypaluu YCTpoiicTBa NpeoOpa3oBaHUS PHEPTUU MOXKHO 3HAYUTEIHHO
CHU3UTH MTOTEPU SHEPTUU U TIOBBICUTS K. II. JI. ycTpoiicTBa [14].

Ho Hago momMHUTBH, 4TO K. M. . TEPMOIMHUCCHOHHOTO MPEeoOpa3oBaHUSI COJIHEUHON SHEPTUU
OorpaHuyeHo (pyHJAaMeHTaIbHBIMU CBOMCTBAMU TEPMOAIMHCCHOHHOTO NMPEOOpa30BaHUs COIHEUYHOMN
SHEPIuu, TAKUMH KaK HeHJiealbHasi SMUCCHUS AIEKTPOHOB, 3(h(EeKTOM MPOCTPAHCTBEHHOTO 3apsaa B
BaKyyMHOM IPOCTPAHCTBE U XapakTepoM ero coopa y anoxaa [15].

Tlogvluienus 6b1xX00a 1€KMPOHOE NPU MEPMOINIEKMPOHHOU IMUCCUU

CnabbIM MECTOM B YCTPOMCTBaX TEPMOIMHUCCHOHHOTO MpeoOpa3oBaHMs COIHEYHON SHEPTUU
SBJIIETCS BBICOKAsl TEMIIEpaTypa HaKaJIMBaHMsI NIEKTPOJOB, YTO MPEATIONIAracT UCIIOIb30BAaHUE IS
ANIEKTPOJIOB TYTOIUIABKUX MAaTepHajioB, TaKMX Kak Boiib(paMm (pabora BeIxona paBHa 4,54 3B),

—G)
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 87



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

penuti (4,7 3B), monmubaen (4,153B) u ap. OgHako, CylmIeCTBEHHBIN HEIOCTATOK ATUX MaTepHAJIOB
— BbICOKass paboTa BBIXOJA, YTO HE TMO3BOJSIET JOCTUTHYTh BBICOKMX TIIOKa3areie B
TEPMOAJICKTPOHHON 3MHccHUU. M3 CKa3aHHOTO CIEMyeT, YTO CHUKCHHE PAabOTHI BBIXOAA — 3TO
OCHOBHOH €11oco6 moBbIeHHUs 3(p(PEeKTUBHOCTH TEPMOITEKTPOHHOM SIMUCCHU M, B KOHEUHOM CUETE
YBEJIMYEHHUSI BBIXOJJHOW MOIIHOCTH TEPMOIMHUCCHOHHOTO MNpPeoOpa3oBaHUS COJHEUHOM 3HEPIHH.
[Ipsimoii 3aBUCHMOCTH MEXAY POCTOM 3MUCCHUS DJIEKTPOHOB 3a CYET CHUKEHUS MOTEHIUATbHOTO
Oapbepa U yMEHBIICHHUS PAOOTHI BHIXOJA M YBEIWYCHHS BBIXOJJHOM MOIIHOCTH HET. DTO CBSI3aHO, B
MEPBYI0 OYepeqb, C TEM, 4YTO Oojiee BBICOKMU BBIXOJAHONW TOK SMUTTEpPA BBI3BIBACT OOJbIIEE
JeiCTBHE MPOCTPAHCTBEHHOTO 3apsAja. YMEHbIIEHHE paboThl BBIXOJA 3a CYET YMEHbIICHHE
MOTEHLUAJIBHOTO Oaphepa AMHUTTEpPA BBITOAHO JIUIIL B OTHOCUTEIHHO HEOOJBIION CTENEeHU H3-3a
OTPAaHUYUBAIOIIETO BO3JICHCTBUSI MIPOCTPAHCTBEHHOTO 3apsijia. Jlpyras BakHas MpUYWHA CBS3aHA C
TE€M, YTO BBIXOJHAS MOIIHOCTH OIpPENEISIeTCS MPOU3BEICHUEM BBIXOJHOTO TOKAa M BBIXOIHOTO
HanpspkeHus. Hamboree mMIMPOKO MCHONB3yeMbIM METOJOM CHIDKEHHS MOTEHLHMAaIbHOro Oapbepa
SIBJISIETCS. METO/1 HANIBLJICHUS Ha MOJAJIOKKY MaTepuasoB ¢ HU3KOM paboTON BhIXOAA, TAKUX KaK HE3Ul
(2,14 »B) unu Gapwmit (2,7 3B). T. Liao, B. Lin, Z. Yang npoBeiin aHajau3 BIUSHUS MOMJIOKEK U3
peHus, BoibppaMa U MOJIHOJACHA Ha BEJIMYUHY SMUCCHH JJICKTPOHOB, MO PE3yJbTaTaM KOTOPOTO
c/ieTlaH BBIBOJ, YTO PabOTHI BBIXOJA SMHUTTEPOB C YKAa3aHHBIMU IMOJJIOKKAMH CXOXH, OJHAKO, TOK
AMHUCCHH JIOBOJILHO 3HAYUTEIILHO pa3indaeTcs moj Bo3aeiictereM mapos Cs [16].

HenaBuue wuccnenoBanusi mokazanu 3(PQGEKTUBHOCTh €II€ OJHOTO METO/a YMEHBIICHUS
paboTBl BBIXOIA 3a CYET HM3MCHCHHS XapaKTePUCTUK TOBEPXHOCTH OMHUTTEpAa Ha YpPOBHE
MHKPOCTPYKTYPBI U JTaske HAHOCTPYKTYpbI [17].

Wu Y. Y, Wu S. Y, Xiao L. mokaszanu, 9T0 TEPMOIMHCCHOHHBIA TOK OT H3Jy4aroliero
AMHUTTEpA C MOBEPXHOCTHIO, MMEIOIICH CIIOKHYIO CTPYKTYPY, B 4—5 pa3 BHIIIE, UeM OT IMHTTEpA C
[JTaJIKOM TIOBEPXHOCTBIO, YTO OOBSCHICTCS YBEIUUCHUEM IUIOIIA M TOBEPXHOCTH dMHUTTEepa [18].

VYkazanHble (PaKTOPBI IPUBOAAT K 3HAYUTEIHLHOMY CHUKEHUIO 3(()EKTUBHON pabOThl BBIXOJA
smuTTepa. [IpaBunpHOE pacnoiokeHHe MUKPOCTPYKTYPHBIX HEOJHOPOJHOCTEH MO3BOJISET CHUIHHO
BJIMSTH HA YIJIOBBIE XapaKTEPUCTUKH IJIOTHOCTH TOKa Ha MakpoypoBHe [19].

Takast BO3SMOXKHOCTD 3HaUUTENIFHO O0JIETYaeT MEPEHOC AEKTPOHOB K KOJUIEKTOPY, UTO, B CBOIO
odepenb, yBeIMUYMBAaET OOMMI TOK 3a cuer smuccuu. B pabore K. Ismail, M. Goncalves
pPacCMOTPEH MHOTOCJIOWHBIM BaKyyMHBIH TEPMOSMHUCCHOHHBIN TMpeoOpa3oBareib COTHEYHOU
SHEPIUH, B KOTOPOM HCIOIB3YeTCsS KBaHTOBBIM TyHHEIbHBIN 3¢ dekT [20]. ABTOpHI yTBEpKAAIOT,
9TO O0pa3yIoNUecss Ha MOBEPXHOCTH PSIIbI KBAHTOBBIX SIM 3aTPYAHSIOT JIEKTPOHAM 3allOJIHCHUE
HHEPreTHUUECKUX YPOBHEW, YTO MPHUBOAWT K TOBBIIICHHID XUMHYECKOTO IOTEHIMajda W, Kak
CIIEJICTBHE, K CHIDKEHHUIO paboThl BbixoAa. TyromniaaBKkrue METalibl 00Jadat0T BBICOKONH MTPOYHOCTHIO,
XUMHYECKOW HHEPTHOCTHIO M BBICOKOH TEIUIO-/3JICKTPONPOBOIHOCTHIO, YTO JENaeT WX IOYTH
UJICUTHHBIMU MaTepUalaMHy ISl TEPMOIJICKTPOHHOM amuccruu. OHAKO, BAXKHBIM UX HETOCTATKOM C
TOYKU 3PEHHUS TEPMOAJIEKTPOHHOW SMUCCHH SIBISIETCS TO, YTO MPU MOBBIIMIEHHBIX TEMIEpaTypax
MPOUCXOTUT MEXKPUCTAITUTHOE OclabIeHue, 4YTO TMOATaJKWBAaeT MHCCICNOBAaHUS B OTOM
HampaBlieHUM HA YPOBHE HAHOTEXHOJOTrHWH. Vcmonp3oBaHMe HAHOMATEPHAIOB IO3BOJISET
MPEOJ0JIETh MPOOJIEMBI OOBIYHBIX YCTPONCTB TEPMOIMHCCHOHHOTO MPEOOpa3OBaHUS COJHEUHOU
SHepruu  Omarojaps TPEBOCXOJHBIM  TEPMHYSCKHM W ONTHYCCKUM  XapaKTePUCTHUKAM
HaHomarepuasuos [21].

B pa6ore M. J. Huang, P. C. Eames, N. J. Hewitt npencraBieHbl pe3yibTaThl UCCICIOBAHHS
TEPMO3JIEKTPOHHOM sMmuccun rpadena [22]. Tlo pesymbrataM HCCACIOBaHUS OBUT MPEITIOKEHO
YCTPOWCTBO TEPMOAMHCCHOHHOTO TIPEOOpa3OBaHMs COJHEYHOW OJHEPrUM Ha OCHOBE TIpadeHa.
YCTpoicTBO TIO3BOMISIET MOBBICUTH, TEOPETUUECKH, K. II. J. MIPeoO0pa30BaHus COTHEUHON SHEPTruu B
ANEeKTpUUEcKyto 10 47%.
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OueHp XOpOIIME XapaKTEPUCTUKU C TOYKU 3PEHUS MCIIOIb30BAHUS AJISI TEPMOIMUCCHOHHOTO
peoOpa3oBaHUsl COJIHEYHOW HHEPIruu IOKa3zaj ajMa3, B KOTOPbIH BEIEHBbl COOTBETCTBYIOIINE
Jerupyromue 100aBKu. AjMa3 UMeeT 3HAYUTEIbHO Oosiee HU3KYI0 pabouyro TeMIieparypy (MeHbIe
950°C) u menbIel paboThl BeIxona (Menbie 1,9 5B) [23].

Haubonee nonxosmumu xapakTepucTUKaMy o0J1afiaeT ajiMas, JIerMpoBaHHbIN a3oroM. [loce
00pabOTKU 3TOTO COEAMHEHUS BOAOPOJIOM €ro MOBEPXHOCTh IPUOOPETAET OTPULIATEIBHOE CPOACTBO
K 27eKkTpoHy. Hambosee mpuBieKaTeNbHBIM SBISETCS alMa3, JISTMPOBAHHBIA a30TOM, KOTOPBIN
nocie 00paboTKH BOIOPOIOM COAEPIKUT TOBEPXHOCTh C OTPUIIATEIBHBIM CPOACTBOM K AIIEKTPOHY U
IIPUMECH a30Ta B KaueCTBE JIOHOPOB 3JIEKTPOHOB.

B pa6ore S. Maiti, S. Banerjee, K. Was paccMoTpeHbl alMa3Hble IUICHKH, JETHPOBAHHBIC
a30TOM W HMMEIOIIUE OYCHb HU3KYIO paboty Bbixoma B 1,97 3B [24]. Oanako, cymiecTBEHHBII
HEOCTaTOK B BUAE M3ruda 30H BBEPX WH3-3a IIEPOXOBATOM TOBEPXHOCTH U HAJIWYHE
HEOJHOPOJHOCTEH alMa3HOW IUIEHKHM CHJIBHO OIPaHMYMBAIOT BO3MOMKHOCTH TEPMOAIEKTPOHHOMH
smuccuu. [IpuBiekareabHbBIM MaTepuanoM JUIsl Lejed TepMO3JIEKTPOHHOM 3MUCCHHM MOTYT OBITh
ayMaskbl, IerTupoBaHHbIe hochopom. B 3TOM cityuae HaM4Hue TOHOPHBIX COCTOSTHUN MOXET CHUIIBHO
CY’KaloT 00JIACTh MPOCTPAHCTBEHHOTO 3apsi/a, a BMECTE C 3TUM CHMKAIOT MOTEHIMAIBHBIN Oapbep B
pabGote BbIxoga. O¢ddekTuBHas paboTa BbIXOAA MOXKET omyckarbcs Ao 3Hauenus 0,85 3B, a
3HAaYeHMe TIOCTOSHHON PHyapicoHa CTaHOBHTCS XyKe, CHIKasACh 10 Benumuuubl 11 MxA/(cm? K2)
[25].

BbIxomom MOXeT OBITh HCIOIB30BaHUE CHIIBHOTO JIETUPOBaHUS (ochopoM ¢ KOHIEHTpAIHEn
6onee 1040 aToMOB/cM® MOXKET 3HAUNTENBHO YBEIHYHTH KOHCTAHTY Puuapacona mo 16 A/(cm? K?)
[24].

B pabote C. S. Malvi, D. W. Dixon-Hardy, R. Crook npoBeseHo cpaBHEHHE XapaKTEPUCTUK
YIJIEPOAHBIX HAHOTPYOOK C XapaKTepUCTUKAMK BOJIb()pama M aiMasa, JISTUPOBAHHOTO a30ToM [26].
CpaBHeHHE IOKa3ajo, 4TO YIIEpOJHbIE HAHOTPYOKM obecrneunBaioT 0ojiee  BBICOKYIO
TEPMOJIEKTPOHHYIO AMHCCUIO H3-3a HAJIWYMs OY€Hb XOpOILIEH TeMmIepaTrypHOH CTaOWIbHOCTH.
Taxoke MoATBEPKIEHO, YTO paboTa BRIXONA JUIS YITIEPOAHBIX HAHOTPYOOK 3HAUYUTEITLHO CHUKAETCS
npumepHo 110 1,9 3B npu 328 °C npu 06paboTke 1menousto [27].

Eme oqHO npenMyIecTBO yIIEpOAHBIX HAHOTPYOOK TO, YTO OHU OOIAJar0T CIIOCOOHOCTBIO
n3berarb MOTepU Temjia. DTO OOBSACHIETCA TeM, YTO, KOIJla MACCUB MHOTOCTEHHBIX YITIEPOAHBIX
HAaHOTPYOOK OCBEMNIaeTCsl KOHIEHTPUPOBAHHBIM CBETOM, BO3HHKAET A(PQPEKT TEIIOBOH JIOBYIIKH.
Kpome Toro, morepu >HEpruu M3-3a HaKaja HMHTTEPAa MOKHO CYIIECTBEHHO YMEHBIIUTH 32 CUET
YMEHBIIEHUS pabOTHI BBIXOJA YIIIEPOIHBIX HAHOTPYOOK.

B ymeponHslx HaHOTpYyOKaX CKOPOCTh IIOBBIIIEHUS TEMIEpaTypbl CTaHOBUTCS OoJjee
BEICOKOH (~1950 K mpu MHTEHCHBHOCTH conMHeuHOTO m3mydenus 110 Br/cm?) u Gornee BBICOKHIT K.
1. 1. (~49% nipu comHeynoM m3nyderun 1100 Br/cM?) 3a cueT BO3HMKHOBEHHUS TEIIOBOH JTOBYIIKH
[0 CPABHEHUIO C M30TPOIHBIME 10 00beMy Marepuanamu [28, 29].

CHuoicenue 61UAHUA NPOCMPAHCMBEHHO20 3apPA0a

HexoTopble nccnenoBaHus MOKa3aid, YTO ONTUMAJIbHBIE PACCTOSHUS MEXAY 3JIEKTpOJaMU B
TEPMO3MHCCUOHHBIX YCTPOMCTBAaxX Haxoxsrcs B nuamasoHe 0,95-3,1 MKM, 4TO HMpHMEpPHO pPaBHO
JUTHHE BOJIHBI TETUIOBOTO M3TyueHus smutrepa [30].

Ha mnpaktuke cOopka CHCTEMBI SMHUTTEP-KOJUIEKTOp, KOTOpas paboTaeT NpuU BBICOKOM
3HAUE€HUM pPa3HMIIBI TeMIleparyp B COTHHU rpaaycoB Llenbcus, mpuueM HeoOXoauMo coOmIoaaTh
KECTKHH JIOMyCK, 3ajada JIOBOJBHO CIIOKHAs. Brwicokas Temmeparypa pabOTBI yCTPOWCTB
TEPMOIMHUCCHOHHOTO TPE0Opa30BaHUsl CONIHEYHOW OJHEPTUU C TAKUMH DPACCTOSHHSIMH MEKIY
SNIEKTPOJIaMH 3aTpPy[HEHa eIle M M3-32 BO3MOXKHOCTH BO3HMKHOBEHHUS KOPOTKOTO 3aMbIKaHUS
YCTPOHCTBA TEPMOIMHUCCHOHHOTO TPeoOpa3oBaHMUsS COJHEYHOM DHEPruM M3-3a TEIJIOBOTO
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paciupenus 31eKTpoaoB. [Ipu paccTosHUAX Mexay 3IeKTpoAaMH MEHbIe 1 MKM Terionepenada
3a CYeT M3JIy4eHHUs 3aryxarommx BojH [31], BbIpacTaeT Ha HECKOJIBKO MOPSIKOB, YTO CHIIBHO
CHIDKAET K. II. JI. IpeoOpa30oBaHMsl COJTHEYHON SHEPTUU B 3IEKTpUUECKY10. IIpu paccTossHUIX Mex Ty
ANIEKTponaMH Oouble 3 MKM BO3/ACHCTBHE OOJlaka MPOCTPAHCTBEHHOTO 3apsjia MpeodiagaeT mpu
MEPEHOCE AIEKTPOHOB, YTO 3HAYUTENIbHO CHIJKAET BBIXOAHYIO MOIIHOCTH YCTPOHCTBA
npeoOpaszoBanust »Hepruu [32]. Ho npeiicTBHe NPOCTPaHCTBEHHOTO 3apsjia MOXKHO OCIaOWTh,
M3MEHUB pacnpe/ielieHUe JEKTPUUECKOTO MOTEHIIUAA B IPOCTPAHCTBE MEX Y AekTpoaamu [33].

Haubonpmiero s¢dexra CHIKEHHS BO3IEHCTBHS MPOCTPAHCTBEHHOTO 3apsiia JOCTUTAIOT TpU
3all0JIHEHUU TPOCTPAHCTBA MEXIy dJeKTpoiaMu 1e3uem [34]. Haubornee yCHemHbM U ITHPOKO
UCIIONIB3YEMbIM METOAIOM TipeonosieHus: 3¢dexkra 00bEeMHOro 3apsia SBISETCA 3aloJHEHHE
MEXD3JIEKTPOJAHOI0 IPOMEXKYTKa Lie3ueM. K. 1. 1. ycTpolcTB TEpMOIMUCCUOHHOIO ITPe00pa3oBaHus
COJIHEYHOM »HEepruu nosblimaercs B 1,6 pasa. JlelicTBue nmapoB LEe3Us MPOSBISIETCS CIEAYIOLIUM
oOpazoM. Lle3uit ancopOupyeTcsi Ha TOBEPXHOCTHU IEKTPOJOB, UTO MPUBOIUT K CHIKEHUIO PabOThI
BBIXOJIa U, KaK CJIEJCTBUE, K OONBIIEMY BBIXOAY JEKTPOHOB B BakyyM. Kpome Toro, aroMsl 1e3us
IIpU HarpeBe UCIYCKAIOTCSI C IOBEPXHOCTU OAJIEKTPOJOB, YTO MPUBOAUT K HYACTUYHON
HEUTpAJIM3aLNN UCITyCKAaEMbIX 3JIEKTPOHOB U, KaK CIIEJCTBUE, CHIXKAETCS HEraTUBHOE BO3JEHCTBUE
MPOCTPAHCTBEHHOTO 3apsijaa. M mocneanee 3akioyaeTcss B TOM, YTO Mapbl 11€3Usl HOHU3UPYIOTCS B
MPOCTPAHCTBE MEXIY SJEKTPOAAMH, YTO TAK)KE MPHUBOAUT K CHUKEHHUIO HETaTMBHOTO JEHCTBUS
IIPOCTPAHCTBEHHOT'O 3apsijia.

Hpyroil MeTon OrpaHUYeHUs BO3JICUCTBUS IMPOCTPAHCTBEHHOIO 3apsA/a OCHOBAaH Ha
WCIIONIb30BaHUM B SMUTTEpPE Marepualia C OTPULIATENIbHBIM CPOACTBOM K 3IEKTpoHY. JlOBONBHO
IIMPOKO PACHPOCTPAHEHHBIM METOJIOM TMOJYYEHHs MarepHalia ¢ OTPULATENIbHBIM CPOJICTBOM K
AJIEKTPOHY sBJsETCS 00padOTKa KaK €IMHOI0 LEJIOr0 CMECH LI€3Usl U KHCIOopoJa Ha MOBEPXHOCTH
smuTTepa. Ellle ouH MeToJ 3aKio4aeTcsl B MCIOIb30BAHUM BOIOPOIHOM IJ1a3Mbl JJisi 00paboTKu
JIETUPOBAHHOTO aJIMa3HOTO CJIOs, B KOTOPOM BO3HMKAeT JMIIOJIbHAs TOBEPXHOCTh 3a CHET
00pa3oBaHMsI HOHHOM CBSA3M MEXJy MOHAMH II€3Usl M BOJIOpOJa. YCTPOHCTBA TEPMOIMUCCHOHHOTO
peoOpa3oBaHusl COJMHEYHOW OSHEPrMM C OSMUTTEpaMH Ha OCHOBE MAarepualioB, HMMEIOIINUX
OTpHUILATEIbHOE CPOJICTBO AJIEKTPOHA, MMEIOT Oosiee HM3KYH TeMIlepaTypy 3MHTTEepa U Oosee
HU3KOE BIMSHME OOBEMHOTO 3apsjia, TaK KakK OTPHIATENIbHOE CPOJCTBO AJIEKTPOHA CHUXKAET
ANIEKTPOCTATUYECKNE XAPAKTEPUCTUKH Ha TPAHUIIE, HEITOCPEACTBEHHO 3a IPEEIIaMU U3JIy4aroEero
anekTpona [35, 36].

Eme onuH Meron CHMKEHMSI BO3JEHCTBHS IMPOCTPAHCTBEHHOIO 3apsiia 3akKiovaeTcs B
UCIIOJIb30BaHUM JONOJHUTEIBHOTO MOJI0XKHUTEIBHO 3apsDKEHHOIO 2JIEKTPOJa B KauyecTBE 3aTBOPA,
KOTOPBIM IOMEIIAETCSI MEXAY SMUTTEPOM M KOJUIEKTOpPOM. JIaHHBINA 3aTBOP CIIYXKHUT LENbIO
CHIDKEHHUIO MOTEHIUAIbHOIO Oapbhepa, CO3/1aBa€MOro CTaTMUECKUM IMPOCTPAHCTBEHHBIM 3apsiOM.
3aTBOp CO37aeT JIOMOJIHUTEIBbHOE YCKOPEHUE 3JIEKTPOHOB, BBUICTAIONINX C AMUTTEpPA U 3aMEJIIeT
UX IIPU OPUOIMKEHUH K KOJUIEKTOPY.

I'paden wnm mnonoOHBIE €My JBYMEpHbIE Marepuanbl MOXHO MCIOJIb30BaTh Kak
BBICOKOA((EKTHBHBIE 3aTBOPBI M3-32 UX BBICOKOH MPO3PaYHOCTH, JIoCTUTaromed 65 % s
3NEKTPOHOB OT 3 j10 45 3B [34, 36].

I'padenoBbIc TIIEHKHM OO0JIAAIOT TPO3PAYHOCTHIO, AocTHTAImEer 99,9% s AIeKTPOHOB C
sHeprusimu Menbiie 2,9 3B [32]. Takoii marepuan MoxeT ObITh 04eHb d(P(HEKTHBHBIM B KaueCTBE
AJIEKTPOHHOTI'O 3aTBOPA.

Jlis ynpaBieHUs HamnpaBiICHHEM JBUKEHHS 3JEKTPOHOB HCIOIb3YETCS JOMOJHUTEIbHOE
OJTHOPOJHOE MarHUTHOE Tojie. OTMEYEHO, YTO MCITOJIH30BAaHUE MArHUTHOTO OISt opsiaka 250 mTi,
MOBBIIIAET BBIXOAHOM TOK MOYTH B MATh pa3. OnTtumuzanus TIeOMETPUYECKUX MapaMeTpoB
ANIEKTPOHHOTI'0 3aTBOpA MO3BOJISIET 3HAYUTEIBHO YMEHBIINTh BIUsSHUE 00beMHOTO 3apsiia [27].
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[locnennue wuccnenoBaHWsA IOKAa3add BO3MOXKHOCTh  MCIOJB30BAHUS  MOJIEKYJISIPHOTO
MepeHoca 3JEKTPOHOB B MPOCTPAHCTBO MEXAY diekTpoaamMu [29]. DTOT NpOphIBHOW METO.
UCTIOJIB3YET B KaUeCTBE MOJICKYIbI-IEPEHOCUUKA IIEKTPOHOB MOJIEKYJIbI Tra3000pa3HbIX BEIIECTB (B
cllydyae 3MHTTEpa C aJIMa3HBIM HAlbUICHHEM 3TO MOXET ObIThb MeTaH). CHIKEHHE BO3ACHUCTBUS
00BbEMHOT0 3apsiia MOXKHO OOBSICHUTH pa3HbIMHM MpPUYMHAMU. B mepByro ouepenp 3TO TO, YTO
MOJIEKYJIbl Ta3a 3axBaTbIBAIOT 3JIEKTPOHBI IIPU CTOJKHOBEHHMM C IOBEPXHOCTBIO SMHUTTEpA H
IIEPEHOCAT UX K KOJUIEKTOpy. BrTopas mnpuumHa 3akirodaercs B TOM, YTO IpPU IOBBILIEHUU
TEeMIeparypbl SMUTTEpa MPOUCXOAUT HOHM3ALMUS TOBEPXHOCTH U OOpasylOTCs OTPHUIATEIILHO
3apshHKCHHbIE MOHBI, a 00pa3yroliuecs MOJOKHUTEIbHbIE HOHBI CIIOCOOCTBYIOT BOCCTAHOBJICHHIO
COCTOSIHUSI MOBEPXHOCTH, HAIpHUMEpP, BOCCTAHOBJICHUE AJIMa3HOW IUIEHKH, KOTOpas IOJBEpIVIaCh
BO3EMCTBUIO BOAOPOAOM. MIHBIMU ClIOBaMH, MOJIEKYJIIPHBIA NIEPEHOC 3JIEKTPOHOB aHAJIOTUYEH I10
BO3/ICHCTBHIO HA OOBEMHBIM 3apsii II€3UI0, KOTOPBIA 3amoiHsuI Obl MPOCTPAHCTBO MEXKAY
anekTpoaamu. [loka3aHo, 4TO KCMONB30BAaHUE MOJEKYJISIPHOIO IMEPEHOCA 3JIEKTPOHOB IO3BOJISIET
MOBBICUTH BBIXOJHYIO MOIIIHOCTh YCTPOMCTBA MOYTH 10 2,5 pa3a npu JaBieHuu Merana 3,5 [la.

TepmosnexmponHoe npeobpazosanue COTHeYHOU IHEPLUU C UCNONb308AHUEM POMOHO8

VYeTpoicTBa  TEPMOIMHUCCHOHHOTO IMPEOOpPA30BaHUSI CONIHEYHOW HHEPTUU  HCIIONB3YIOT
SMHUTTEPHl C TeMmeparypoil Harpesa, moxonsmeil 1500°C, uto mpeactaBisieT coOOW TOBOIBHO
CIIOKHYIO 3ajauy Jaxe Uil caMbiX 3((EKTUBHBIX COBPEMEHHBIX COJHEYHBIX KOHIIEHTPATOpPOB.
HeoOxomumocTs cHMKEHUST pabodell Temmneparypbl SMUTTEpa 0e3 MOTepH B K. II. JI. TIOATOJIKHYIIA
UCCIieIoBaTeNiell K pa3padOTKE HOBBIX METOOB TEPMOIIEKTPOHHOTO MPEOOpPa30BAHUS CONHEYHOU
SHEPTUH.

CoBMECTHOE HCIIOJIb30BaHUE TEPMOIIEKTPOHHOU SMUCCHU M (POTOIIEKTPUUECKOU IMHUCCHH
CUHEPrUYeCKH YCHUJIMBAET BBIXOJHYIO AJIEKTPUYECKYIO MOIIHOCTbH YCTpOMCTBa MIpeoOpazoBaHUs
coyiHeuHO# sHepruu [14].

J. Zhang, Y. Xuan, L. Yang BmepBble NpPEMIOKHIN MEXaHH3M TEPMOIMHCCHOHHOTO
npeoOpa3oBaHUsl COMHEYHOM SHEpPruM ¢  (POTOHHBIM YCHJIEHHEM, KOTOPbI 0O0BbequHsET
(OTOANEKTPUUCSCKIIT M TEPMOAICKTPOHHBIN 3(dexTsl B eauHblii ¢u3mueckuii mporecc [15].
VYeuneHHbld  (OTOHaMHM TEPMOAMHUCCHOHHBIM MpeoOpa3oBareiab COJHEUHOM JHEPrMM HMEET
npefcTaBiasieT  coboil cucreMy — MapajuleNbHBIX — [JIACTUH,  AHAJOTHYHYI0  OOBIYHOMY
TEPMO3MHUCCHOHHOMY MPeoOpa30oBaTeIt0 COMHEYHOM IHEPTUH, C HATPEBOM SMHUTTEPA, KPOME OJTHOM
BaKHON 0COOEHHOCTH — B KQU€CTBE SMUTTEPA UCIIOJIb3YETCS MOTYNPOBOIHUK [34].

Takoil Tun SMUTTEpa MO3BOJIAET MCIIOJIb30BATh KAK KBAHTOBYIO JHEPrHI0 (DOTOHOB, Tak U
TEIUIOBYIO DHEPrUI0 COJHEYHOro M3iydeHud. [llupuHa BaneHTHON 30HBI B IOJIYNPOBOIHUKOBOM
SMUTTEpE MNoAOOpaHa TakUM 00pa3oM, YTO YacTh NaJalOIIMX (OTOHOB 00JANAIOT SHEPrUeH,
MpEeBBIIAIONIEH UPUHY BaJeHTHOM 30HBI. [lomomias Takue (OTOHBI, IEKTPOHBI MEPEXOAST B
30Hy npoBoaumoctu. Ilocne HarpeBa SMUTTEpa TaKHW€ OJJIEKTPOHBI JIETKO IPEOI0JIEBAIOT
NOTEHIMATIBHBIN Oapbep, omnpenensomuil padboTy BBIXOAA, M BBUIETAIOT B BAaKyyM, JOCTHras
KoJutekTopa. Takast BO3MOXKHOCTh NIpUBENa K TOMY, YTO B TOCJEIHHE TOJbl HAaualioch OBICTpOE
pa3BUTHE YCWICHHBIX (DOTOHAMH TEPMOAMUCCHOHHBIX IpeoOpa3oBaTeneil COTHEYHOH SHEPrHH.
Pa3BuTHe ycuieHHbIX (POTOHAMU TEPMOAMHMCCHOHHBIX MpeoOpazoBarenieil COJHEYHOM SHepruu
MIPOMCXOJUT, B OCHOBHOM, II0 JIBYM HaIlpaBJICHUSIM: YCUJIEHHbIE ()OTOHAMH TEPMO3MUCCHOHHBIE
npeoOpa3oBaTey COIHEUHOM SHEPTHH C MCIIOIB30BAHUEM SMUTTEPA C TOJIOKUTEEHBIM CPOJICTBOM
K JIEKTPOHY U yCUJIEHHBIE (DOTOHAMHU TEPMOAMHMCCHOHHBIE MPeoOpa3oBaTeN COJHEUHOW SHEPIUn
npeoOpa3oBaHue Ha OCHOBE SMUTTEPA C OTPULIATEIBHBIM CPOJICTBOM K AJIEKTPOHY.

Yeunennvie pomonamu mepmoamuccuonnvle npeobpaszoeamenti COIHEYHOU IHEPeUl C
UCNONL308AHUEM IMUMMEPA C NOJIOHCUMETLHBIM CPOOCMBEOM K DNIeKMPOHY
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Marepuaisl ¢ MOJOKHUTEIbHBIM CPOACTBOM K JIEKTPOHY HIMPOKO UCHOJB3YIOTCS B KaueCTBE
SMUTTEPA B TEPMOIMHUCCHOHHBIX MPEOOPA30BATENIAX COTHEUYHON SHEPIUU C (POTOHHBIM YCHIICHHEM.
B kauectBe Marepuana ais SMHUTTEpPa B TEPMOIMHUCCHOHHBIX NPeoOpa3oBaTeisiX CONHEYHOU
SHEPruM ¢ POTOHHBIM YCHIICHHEM HCIONb30Balock coenuHenne NaCsSb [25]. [TonydyeHHslit k. 1. 1.
npeoOpa3zoBanus conHeuHoM snepruu cocrasui 0,02% npu ocemeHuu MHON BoiaHb! 410 HM npu
temneparype 22 °C, a npu noBbllieHUMH Temmeparypsl 1o 75 °C k. m. a. Belpactan a0 0,04%.
HccnenoBanusi 1O3BOJIMIM  CH€JaTh PBIBOK B TEOPETHMUECKUX W3BICKAHMUSX, CBS3aHHBIX C
MOBBIIIEHUEM K. TI. J. TEPMOAMHCCHOHHBIX NpeoOpa3zoBaTesieii COMHEYHON 3HEPruu ¢ (POTOHHBIM
ycujieHueM. Pe3ynbrarsl Mcciae0BaHui 1MOKa3ail, YTO ONTUMAaJbHAs IIMPUHA 3allPELCHHON 30HbI
sMuUTTEpa cocrasiuser ot 1,15 no 1,75 3B [15].

JlocTatouHO BBICOKAs IIMPUHA 3alpelleHHON 30HBI  SBISETCS IPENATCTBUEM  JUIS
MCTOJIb30BaHMs (DOTOHOB CONTHEYHOTO H3IYyUYCHHS, UMEIOIIMX SHEPTHIO, MPEBBIIIAONIYI0 IIUPUHY
3anpemieHHoi 30Hbl. Hampumep, Tombko 1,1% @oOTOHOB coiHeUHOro wu3myudeHusi o00JanatoT
sHeprued Oouiplle, YeM IIMPUHA 3alpelIeHHOW 30HBI B mnoaynpoBoxHuke GaN (mupuHa
3anpenieHHoi 30HbI 3,51 3B npu 320 K), uro npuBogUT K O4EHb HU3KOMY BBIXOAY JIEKTPOHOB 3a
cueT KkBaHTOBOro d(dexra, mopsmka ~10°-1072 smexkTpoHoB Ha majarommii (GOTOH, T. e.
UCIOJIb30BaHUE ATOTO MaTepuasa JUulsl Lesiell TEPMO3MUCCHOHHOIO MpeoOpa3oBaHusi ¢ (POTOHHBIM
ycuseHueM. JIpyruM oTpuuaTeabHbIM 3QQEKTOM SBISETCS TO, YTO OOJIbIIas HIMpPUHA 3alpEIeHHON
30HBI IPUBOAUT K OOJIBLIIEMY CPOJICTBY K 3JIEKTPOHY, UTO TpeOyeT OoJiee BBICOKON TeMIIepaTypbl AJs
CO3JJaHMS WACHTUYHOTO TOKa M TpeOyeT Oojiee OCHOBaTelIbHOH 00pabOTKH me3us. MunHycom
INOKPBITUH Ha OCHOBE L€3Us SBIAETCS MX 4YacTasg HECTaOWJIBHOCTb HpHU Oosiee BBICOKHX
temneparypax [30].

Ho, ecnmu yMeHbIIUTH WIMPHUHY 3aMPEIIEHHOM 30HBI, TO CUJIBHO BO3pPACTaeT OXJIaXKJICHUE
AMHTTEPA 33 CUET YHOCA SHEPTHH IEKTPOHAMH, HOpMUpPYyEeMBbIMU (DOTOHAMH, YTO B LIEJIOM CHHUXKAET
3(pPEeKTUBHOCTh TEPMO3IMHUCCUOHHBIX IpeoOpa3zoBaresiell COJHEYHOM JHEpruu ¢ (OTOHHBIM
ycunenueM. [IpoBeneHo TeopeTnueckoe cpaBHeHHE Bo3MoxkHocTel kpemuus (1,13 3B npu 310 K),
GaAs (1,44 3B nipu 310 K) u InP (1,36 5B nipu 310 K) npu ncnonp30BaHUM UX B Kau€CTBE IMUTTEPA
[24]. PesynbraTtom aHanm3a crayi BBIBOJA, YTO OOJIbINAs MIMPHHA 3ampelneHHoi 30HbI GaAs u InP
ABJISIETCA CIEJCTBUEM Oosiee BBICOKOTO HANpPSHKEHUs 30H M, KakK CIEACTBUE, 0oJiee BBICOKOE
3HaYEHHE K. M. . IO CPAaBHEHUIO C KPEMHHUEM IIPU OJHOM M TOM JK€ 3HAYEHHUU CPOACTBA K
anekTpony (22-27% nnst GaAs u InP npotus 11-16% s kpemHuus).

PaccMoTpeHbl 3KcriepuMEHTaNIbHbBIE PE3YNbTaThl 110 TEPMOAIMHCCHUOHHBIM MpeoOpa3oBareisiM
COJIHEYHOM »HEpPruu ¢ (OTOHHBIM YCHJIEHHEM C SMUTTEPOM Ha OCHOBE KPEMHHS N- M P-THUIA,
aerupoBaHHOTO ne3reM [36]. s kpeMHus paboTy BbIXOIa MOKHO CHU3UTH ¢ 4,6 3B o 2,2 3B 3a
CUET TMOKPBITUS TOBEPXHOCTH KpEeMHHUS ILie3MeM, a padouue XapaKTepUCTHKH OCTaroTCs
CTaOWIBHBIMH C T€UCHHUEM BpeMeHU TpHu padoueit Ttemmeparype no 290°C. AHanu3 pe3yabTaroB
MoKasall, 4YTo (POTOHHOE yCHUJIEHHE BBIXOJAa HIEKTPOHOB M3-3a OCBELIEHHs OOJble B KPEMHUH P-
TUIA, KaK U INPEICKa3bIBAIOT TEOPETUUECKNE MOJAEIU. TepMOIMUCCHOHHBIN TOK Bo3pacTaer B 1,7
pa3a 1o CpaBHEHHIO ¢ KpeMHHEM. PaccTosHue mexay kBasuypoBHeM depmu u ypoBHeM DPepmu B
KPEMHHUHU N-TUIA MEHBIIE 3TOr0 pPAcCTOSHUS B KpeMHuu p-tumna. Kak creactBue, KOIUYECTBO
ANIEKTPOHOB B 30HE MPOBOAMMOCTH MeHbIIe. CXemMa MOCTPOEHHUS 3JIEKTPUYECKHUX KOHTAKTOB
(mompazymeBaeTcs UCIOIb30BAHUE CXEMBI C NIEPETHUM WJIM 3aJIHUM KOHTAaKTOM) CUJIBHO BJIMSIET Ha
MIPOU3BOJUTEIHLHOCTh TEPMOIMHUCCHOHHBIX NMPEOOpazoBaTeNIaX COJHEYHOH SHEpruu ¢ (OTOHHBIM
ycuiieHneM. OTBIT MOKa3bIBa€T, YTO CXeMa MOCTPOCHUSI C 3alHUM KOHTAKTOM MPEBOCXOIUT CXEMY
MOCTPOEHUSI C TMepelHUM KOHTAKTOM. OOBICHUTH 3TO MOXHO TE€M, YTO B TIEpPBOM CiIy4yae
OMHYECKHMH TIOTepU MeHblIe, a 3¢ dpexkTuBHOCTh 3axBata UK-n3nyuenns Boime[31].
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Wtak, coBpeMeHHbIE JOCTHKEHHS B O0JIACTH TEPMOAIMHCCHOHHOTO MpPeoOpa3oBaHUs
COJTHEYHOM SHEPrUM MOKA3bIBAIOT 3HAYUTENIbHBIN MPOrpecc, OAHAKO CYIIECTBYET Psii TEXHUUYECKUX
MPEMSITCTBUM, TAaKMX KAaK BBICOKAas pabora BbIxoma U 3(P(EKT MIpOCTpaHCTBEHHOTO 3apsijia.
Vcnonp30BaHNEe HAHOTEXHOJOTMA W (POTOHHOTO YCHJICHHS OTKPBIBAIOT TEPCIEKTUBBI IS
3HAYUTEIFHOTO  MOBBIMIEHUS A(PPEKTUBHOCTH  TEPMOAIIEKTPOHHBIX  YCTpOHCTB.  bymymue
UCCJIEIOBAHUS JOJDKHBI OBITh HampaBlieHbl Ha ONTHMHU3ALMIO ATHX TEXHOJOTHH M IMpeojosieHue
CYILLECTBYIOLUX OrPAaHUYCHMIA.
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Annomayusi. K OCHOBHBIM 3THOJIOTHYECKUM (haKTOpam MOBPEXKICHHUI HEPBOB TOJIOBBI H IIIEH
OTHOCSTCS TPaBMbI, OHKOJIOTHUECKUE 3a00JIEBaHUS, STPOTCHHBIC MOBPEKICHUS MPU MPOBEICHUM
OIICPaTHBHBIX BMCIIATCIILCTB. Baxwuoit 3a1[aqeﬁ JICUCHUA SBIISICTCA BOCCTAHOBIICHHUC YTpaquHOﬁ
(YHKIMU HEPBHOHW TOJIOBHI U IIEH, (YHKIMU KOTOPHIX HETPEMEHHO OMPENEISIOT KaueCTBO KU3HU
narueHTta. B crarbe nmpeicTaBieHbl COBPEMEHHBIC METOIbl PEKOHCTPYKIIMHA HEPBOB TOJIOBHI U IICH.
Onucanbl  METOABI  PEKOHCTPYKTUBHON  XUPYprUM  JHUIEBOrO, TPOMHUYHOTO,  HIKHErO
AJIbBCOJISIPHOT'O, A3BIYHOI'O, BO3BPATHOI'O0 IOPTAHHOI'O HCPBOB. Taxxke B I[aHHOfI CTaTbE OIIMCAHBbI
BUJbl peabUIUTAlMM [I0CJE€ PEKOHCTPYKTUBHBIX OIEpaldii Ha HEpBax TOJOBbl W IIEH C
UCIONb30BaHNEM (hapMaKOIOTUYECKUX U He(apMaKOIOTMYECKUX METOAOB JIEUCHHUS, TAKHX Kak
OOTyIMHOTEpanus, HEUPOMBIIIEYHOE TiepeoOydeHrne, TeHUNmUpoBaHUE, IMOCTU30METPUYECKAs
penakcarus, urnopediexkcorepanus, poHodopes, TMMHACTHKA.

Abstract. The main etiological factors of nerve damage to the head and neck include injuries,
oncological diseases, iatrogenic injuries during surgical interventions. An important task of
treatment is to restore the lost function of the nervous head and neck, the functions of which
certainly determine the quality of life of the patient. The article presents modern methods of nerve
reconstruction of the head and neck. The methods of reconstructive surgery of the facial, trigeminal,
inferior alveolar, lingual, recurrent laryngeal nerves are described. This article also describes the
types of rehabilitation after reconstructive operations on the nerves of the head and neck using
pharmacological and non-pharmacological treatment methods such as botulinum therapy,
neuromuscular retraining, taping, post-isometric relaxation, acupuncture, phonophoresis,
gymnastics.

Knrouesvie cnosa: penHHepBalus, ayTOHEHpPOIUIaCTUKa, HeHpoTpaHcdep, MUKPOXHPYPIHus,
napajaud JUIEBOro HepBa, Helpopadusi, HEUPOXUPYPIHsl.

Keywords: reinnervation, autoneuroplasty, neurotransfer, microsurgery, facial paralysis,
neurorrhaphy, neurosurgery.

B nacrosimiee Bpems akTyallbHa T€Ma BOCCTaHOBJIECHUs NepudepruuecKoil HEpBHOM CHCTEMBI
(ITHC). Tlorepss addepentHoit u >¢p¢depeHTHON HHHEpBAMM TKaHEW BCIEICTBHE TPaBM,
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OHKOJIOTUH, ONEpaTHUBHBIX BMENIATEIbCTB W JPYIHX MOBPEKIAIOMMX (PAKTOPOB A0 CHUX MOp
SIBJISICTCSI CEepbE3HOM  MEIUIIMHCKON npoOiemMon [1]. KoncepBaruBHoe  BeneHue
IIOCTTPaBMaTUYECKUX [MACTa30B U KOHTY3UM HEPBOB, aBYJIbCUH KOPEIIKOB WM IIOBPEKICHHUU
oraenoB I[HC wuacto OGe3pesynpratHo. Co3gaHue MOCIHENHEr0 INaHca s BOCCTAHOBIICHHS
yTpauye€HHON HMHHEPBALIMM BO3MOYKHO TOJIBKO IPU BBIOJHEHHH omepauuii. B Hacrosmee Bpems
xupyprueit [IHC 3aHnMaroTcsi TpaBMarooru-opToOINEebl, IIaCTUYECKUE XUPYpPru, HEMPOXUPYPIH,
YEIOCTHO-JTUIEBBIE XUPYPrH, odransmonord u ap. [2]. Kaxaplii Xupypr paccTaBiseT akIeHT Ha
peadmiIMTaMI0 M CaMH OIEpaTUBHBIC BMELIATENIbCTBA, CMOTPS dYepe3 TNpU3My CBOEH
po¢eCcCHOHATBHOM MOATOTOBKU. ABTOPBI OJHOTO U3 MUCCIIEIOBAaHUN OTMeuaroT, uto xupyprus [THC
TpeOyeT cepbe3HOM MHUKpPOXUPYPrHUYECKOM MOATOTOBKH, a TaKKe JOPOrOCTOSALICH TEeXHHKH, Oe3
HaJIM4YUs KOTOPBIX BBITIOJIHEHUE JaKe OOBIICHHBIX IIIBOB HEPBA SIBJISCTCS] HEIPOCTOH 3aa4eii [3].

Pexoncmpyxkmuenvie onepayuu na ITHC. BBumy MHOTOOOpasus METOIOB U TOAXOAOB K
onepatuBHOM pekoHCTpykimu I[THC, OTCyTCTBHMS KOHKpPETHBIX TMPEACTABICHHA 00 HX
HaIlpaBJIC€HHOCTH IPU BOCCTAHOBJICHUM pA3JIMYHBIX MOBPEXKACHUI BO3HUKAET BAXXHOCTh B MX
YeTKOW KIacCH(UKAIMK IS ONPEHCICHUS PAMOK XUPYPrHUECKUX MAHMITYJSIHMNA M BBIICICHUS
COOTBETCTBYIOLIETO MPOTOKOIa peadbunuranuu. Llenecoobpa3Ho BbIAEIATH CIEAYIONINE BEKTOPHI B
xupyprudeckoii  pexkonctpykiuu  [IHC:  xupyprusi; nepudepuyeckas  HEHpOXUPYPTHUS;
pEUMHHEPBALMOHHASL XUPYPrHUs.

Xupyprust [THC — oOblieHHbIE METOAMKH IIBa HEpBa (KOHEI-B-KOHEI), MU THHT HEPBOB,
BOCCTaHOBJIEHME JlMacTa3a HeEpBa C IIOMOILIBIO KOHJAYUTa WM  ayTOTPAHCIUIAHTATOB.
[lepudepuueckass HEHpOXUPYpPTrUs — JEKOMIPECCHUM HEPBOB, MCCEUEHHWE HEBPOM M HEBPUHOM,
XUPYpPrUsl IPYTUX OIyXOJIEeBbIX 3a00JieBaHUII HEpBOB. PeHHHEPBAIIMOHHON XUpPYprusi — CO3JaHHE
HOBBIX HEPBHBIX IyTEeH IyTeM >KEPTBbI MHHEPBALIUU JOHOPCKOTO HepBa (TpaHC(ephsl HEPBOB MPHU
MOMOIIIA aHACTOMO3HMPOBAHUS KOHEI[-B-KOHEI], KOHEI[-B-O0K, OOK-B-00K), KOMOMHMpOBAaHHAS WJIU
mpocras HEWpOoTH3alMs, HEPBHBIX TpaHCHEpOB C TKAHEBBIM OJIOKOM WM Oe3 Hero mmis
BOCCTAHOBJICHHUSI TOJIHOCTBIO JIEHEPBUPOBAHHBIX TKaHEH [4]. DTOT BUA XUPYpPrUHU paccMaTpyBaET
BO3MOXKHOCTH 00X07]a NEPEKJIIOYEHHs] MOBPEXKJACHHBIX HEPBOB. bBONBIIMHCTBO UCClIeAOBaHUN
ceiluac HampaBjIeHbl UMEHHO Ha PEMHHEPBALIMIO TKaHEH MPU MOMOIIU PA3JIMYHBIX XUPYPrUYECKUX
METOJIMK, B CBSI3U C 3THM MOKHO 3aKJIIOYHMTh, YTO HTO HAIMPABICHUE SBISECTCS HOBBIM U HMEET
OTPOMHBIN MTPOCTOP M MOTEHUKAN AJI pa3BUTHA [5].

Peunnepsayuonnas  xupypeus. W3BectHo, uTo 3akpbiThie TpaBmbl [IHC  yacto
CaMOIIPOU3BOJILHO Pa3pellaloTcs, a CIeI0BaTeIbHO, U PEKOHCTPYKTUBHBIE OINEpally HE SBISIOTCS
HEOOXOJIMMBI, TaK KaK B TAKOM ClIy4yae IPUMEHSIOTCS TOJIbKO KOHCepBaTuBHOe jedyeHue [1]. Onnaxo,
OTKPBIThIE TPABMbI C TIOBPEKICHUEM HEPBHOTO KOMIIOHEHTa (KOJIOThIE, PE€3aHble, OTHECTPEIbHbBIE U
Jp.) Yalle BCEro HYKJAIOTCS B XUPYPruyecKod MOMOIIM, MPUYEM YeM paHbllle OyJIeT BBINOJIHEHA
oreparus, TeM Jyuiie pesyasrar [4]. Ha 310 BnusitoT paznuusble (GakTopbl: aTpodusi MBIIIEUHBIX
BOJIOKOH BCJIEJICTBHE HapylIeHHs HEpBHOM Tpoduku, oOpa3oBaHME HEBPOM M CHAeK HHTpa- U
MEPUHEBPAIBLHO, BO3PACT MALMEHTA, YPOBEHb MOBPEXKACHUS, JJIUTEIbHOCTh OXKHUIAHUS ONEPALIHH,
MOTHUBAllMSl TAallMeHTa K BOCCTaHOBIEHWIO. HecMoTps Ha mpeoOnagaHue MEXaHMYECKHUX
MOBPEXKIACHUM, YacTo OOHApY)KUBAIOTCSI M30JMPOBAaHHBIE STPOTEHHBIE M  OHKOJIOTUYECKHE
nopaxxeHuss [IHC, 4ro mo3BonsieT paclMpuTh AHMANA30H HEWpONaTHii, HO HE XHUPYpPrUYECKHE
MOAXOAbl K BOCCTAaHOBJIEHHIO MX ILEIOCTHOCTU [5]. B 3THX ciydasx BeposTHEE NpPHUMEHEHUE
metonoB xupypruu [IHC. OpHako, TpH CEphE3HBIX MPOTSIKEHHBIX Je(eKTax, MaCCHUBHBIX
MOBPEXKIACHUM MHHEPBUPYEMBIX TKaHEH, a TaKkkKe MOPaKeHUI LEHTPaIbHBIX OTAENIOB 3TH CHOCOObI
HE MPUBOJAT K YIOBJIETBOPUTEIILHOMY pE3yJbTaTy WM BOBCE HE BBIMOJHUMBI. B Takux ciydasx
1es1ecoodpa3eH JIpyrou moaxo.
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Kak Obulo yKa3aHO paHee, PEMHHEPBALMOHHAs XUPYPrusi OOBEOUHSIET YK€ H3BECTHBIE
mertonuku xupyprun IIHC u HoBble cnocoObl (OpMHpPOBAaHHS TOYEK HHTETPALUU HEPBHBIX
BOJIOKOH. Hambonee W3BECTHBI BapHaHTHI MEPEKIIOYCHUS HAMPABICHUS HEPBHBIX CTBOJIOB HIIU
TpaHcdepbl HepBOB. TpaHCcdepbl HEPBOB — 3TO CHOCOOBI BOCCTAHOBICHUSI HEPBHOW TPOMUKH
TKaHEU IIyTeM IEepEeCEeYCHHs B JUCTAIBHOM OTEINE U NEPEMEIEHUSI BETBEH HEPBHBIX CTBOJIOB WJIU
UX BOJIOKOH C IIOCJIELYIOIIMM aHACTOMO3UPOBAHUEM K IIOTEPSABLIEMY WHHEPBALMIO HEPBY WIIU
TKaHU. ONHCaHO MHOYKECTBO TaKUX METOAMK, KOTOPbIE IO3BOJISAIOT B JODKHOM Mepe BOCCTAaHOBUTH
yTpaueHHbIe (YHKIUH, XOTh U HE BEPHYTh HATHUBHBIK 00beM W cuily aBWxeHui [6, 7]. Uroro,
TpaHchepbl HEPBOB UMEIOT HEAOCTAaTKU: JOHOPCKHE HEPBbI OTPAaHUYEHBl KOJIUYECTBOM, 3aBUCST OT
JOKAJIN3alMA IOBPEXACHHUSA, PA3JIMYaAlOTCs [0 JIWaMEeTpy C HEPBOM-PELIMIIMEHTOM, BCETHAA
3aKIIIOYAOTCS B (DYHKUMOHAIBHOH jkepTBe. B CBS3M ¢ 3THUM OBLJIO MOJOKEHO HAYaIO0 Pa3BUTHIO
cioco0oB Helporuzanuu. Heliporusanus — Gojee MepCreKTUBHbIA BapuaHT PEUMHHEPBAIIUH, XOTh
U MMEET CIIOXHBIN IMOAXOXA K onepauuu [8]. OTa METOAMKA NaeT BO3MOKHOCTb PEMHHEPBUPOBATH
TKaHb INpU IIOJIHOM WIM YacTUYHOM OTCYTCTBMM JMCTaJbHOIO YYacTKa HEpBA, a TaKXKe HE
3aICUCTBOBATh JPYrod HEpPB. OTO CBOMCTBO 3aMHTEPECOBAJIO MPEICTABUTENIEH MHOTHX
XUPYPrUUYECKUX CHELMAIBbHOCTEH, IIOCKOJIBKY TEM CaMbIM IOSBISETCS ILAHC BOCCTAHOBUTHh
MIOJTHOCTBIO OOE3/IBI)KEHHYIO TPYyINIly TKaHeH, Oyb TO HATMBHBIM MM TpPaHCIUIAHTUPOBAHHBIN
KOMITOHEHT. KOMIUIeKCHBIH MOAX0]] IEMOHCTPUPYIOT cBoeil TexHomorueii Kang Sung-Bum et. al.,
KOTOpBIE JOKa3aJId YCIEUIHOCTh COYETaHUs TEXHOJOTMH KOHAYHWTOB M Heuporusauuu. Ilocne
pesekuuu BeTBel N. ischiadicus OT MHHEPBHPYEMBIX MBIIII B MOJTYYCHHBIH AMACTA3 MOMEIIAICS
CHJIMKOHOBBIH MpoBoiHUK. Ero npokcumanpHblil KOHEL| yiuBaiu ¢ n. ischiadicus a qucranbHbI —
C AMUMM3HEM BOJIM3H «JI€HEPBUPOBAHHOI» KOHIEBOM IJIACTUHKU. DKCIIEPUMEHTAJIbHAS TPyIIa He
uMena arpouu MbIIIEYHON TKaHH [8].

Ha ocHOBe 3TuMX [BYX METOJOB pEHHHEPBALMOHHAS XHUPYprus craja Ooyiee IIHUPOKO
IIPUMEHSTHCS IIPU MBIIIEYHON JE€HEPBALMUA. XOTS UMEIOTCS MHEHHUS, YTO 3TO TaKXKE BO3MOXHO IIpU
Pa3IMYHBIX MATOJIOTMUYECKUX COCTOSIHMSAX: JIEHEpBallis OpraHOB M TKaHEH, B T.4. cocyloB [9],
BpPOXJCHHbIE U TNPUOOPETEHHbIE HEPBHO-MBIIICUHbIE 3a00JIeBaHUs, peaOUIUTAIUs IallMEeHTOB
nociie Tskensix nopaxenuit [{HC. PennnepBanus nokasaHa npu TOYHO M3BECTHBIX, KOHKPETHBIX,
nokanbHbIX mnopaxeHusx IIHC, xoropele daime Bcero HE COUYETAIOTCA C LEHTPAJIbHBIMU
MOBPEXJICHUSIMA M MMEIOT OrpaHUuYEHHYI0 30HY JauchyHKkuumu. K TakuM MOryT OTHOCUTCS
PEKOHCTPYKTUBHBIE OIEpallMi NpU JEHEPBAallUM OTIENbHBIX MBIIIEYHBIX TPYII KOHEYHOCTEH,
yacTeil opraHoB, (QyHKIUNA CHUHKTEPOB, OTIAEIBHBIX 000JIOUEK, YUACTKOB TKaHEW. PenHHepBaius
MIONEPEYHO-TI0N0CATON MYCKYJIaTypbl OCYIIECTBIIIETCA TOpa3lo 4Yalle APYTHX. OTO CBSI3aHO C
HauOosbIIel (YHKIMOHAIBHON BaXXHOCTHIO, HanOoiee BEPOSTHOM NPUYMHON MHBATUIHOCTH U
HeOIaronpusaTHOro TPYA0BOro MporHo3a. Kpome Toro, kak moka3bIBalOT COLUOJIIOTUYECKUE ONPOCHI,
yalie BCEro NalleHThl )KeIatoT BOCCTAHOBUTH XOTS Obl ABUTaTENIbHBIN KOMIIOHEHT, YKa3bIBasi HA €ro
0O0JIBIIYI0 BAXKHOCTH B IOBCEHEBHOM *)u3HU [10].

Htoro, Haubosiee 4acTo MOABEPraloTCs MPOLEAypaM PEHHHEPBALIMOHHON XUPYPTHH MBIIIIIbI
TOJIOBBl M IIEHM, BEPXHUX KOHeyHocTeil. YemocTHO-nuieBas 00JacTb OCOOEHHO IOJBEpKEHA
MOpPaXEHUSIM HEPBOB: SITPOT€HHBIM, TPABMATUYECKUM U OHKOJIOTUYECKUM.

PexoHcTpykTuBHasi XUpyprusi HepBOB ToyoBBl M mied. Jlunesoil HepB (n. facialis). Cpenu
NPUYMH MOBpeXIeHus nuiieBoro Hepsa — VII mapsl uepenHo-mo3rosoro HepBa (UMH) naxoautcs
nopakeHHUe HepBa HH(EKIMOHHOTO TeHe3a, OINEPaTHBHBIX BMEIIATEIbCTB B 00OJACTH MOCTO-
MO3KE€YKOBOTO yIJIa, TPaBMaTHUECKHE MOBPEX/IEHUS (B TOM UMCIIE MPU ONEepalusix Ha OKOJIOYIIHON
CIIIOHHOW JKeJie3€), OMyXOJIM TOJIOBbl M IlI€H, THOWHO-BOCIANUTENIbHBIX 3a00JIEBaHUSX U HX
ocinoxHeHusix [11, 12].
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B cpeanem wacrora maHHOM maTtojoruu BapbupyeT B npenenax 11,5-53,3 cmywae na 100
THICSY HACEJICHHMS €XKETroJHO B pa3inuuHbix nonymsamusax [13-15]. K meromam Xupypruyueckoro
neueHus octporo napanuya VIl mapel oTHOCATCS neKoMIpeccHst 1 peMHHEpBAlMs JIMIIEBOIO HEpBa.
IToxazanusamu Ui pexomnpeccuu VII mapbl SBISAIOTCS CIABICEHHE HEPBHOIO CTBOJIA IE€MAaTrOMOW,
OIlyXOJIbl0, IEPUHEBPAIBHBIMU abcleccaMy, pyOllaMH, KOCTHBIMU OTJIOMKAMU WJIM CTEHKaMH
KOCTHOTO KaHaJla Py OTEKe BHYTPUKOCTHOM YacTu HepBa [16].

OCHOBHOH K€ HPHUHLMUII MPUHATHS PELIEHUN NPU PEMHHEPBALlMM — 3TO IONACThb B OKHO
peMHHEpBAllUM, KOTOpOE cocTaBisger A0 9-12  wMecsiueB, KOrja CKEJIETHBIE  MBIIIIBI
TMNOTPO(HUPOBaHbl, HO €lIe CIIOCOOHBI BEPHYTh CBOIO COKpaTuTenbHyr ¢yHkuuto. ITocime 12
MECSILEB PEMHHEPBALMOHHA XUPYpPIUs HE HMMEeT 0CcOOO0ro CMbICIA, B CBA3M C TEM, 4YTO CaMH
3G QeKTopbl (MBIIIIBI) TOABEPINIUCH HEOOPATUMBIM aTPOPUUECKUM H3MEHEHUSIM. AJTOPHUTM
IIPUHATHS PELICHUs] 3aKII04aeTcsl B ToM, 4To oueHuBaeM coctosHue VIl mapsrt YMH u mbimng no
OHMI, ecnu Mbl BUIUM, YTO MBIIIIBI OMOAIEKTPUYECKH <«GKUBBD», Mbl IIPUCTYIIAEM K HEBPaJIbHON
PEKOHCTPYKIIMH, €CIIU K€ MBILIIIBI y’Ke aTpodUpOBaHbl, TO MPUOEraeM K IJIaCTUYECKON KOPPEKIIHH.
HeBpasibHass pPEKOHCTPYKLUS BKJIIOYAET HECKOJIBKO XUPYPrU4E€CKUX ONUUHA. ITO HpsaAMoe
BOCCTaHOBJICHHE camoro n. facialis, korma mnpu peBU3WM pPaHBl HAXOMATCS JUCTAIBHBIA U
IPOKCUMaJIbHBIN KOHLBI n. facialis u BeImonmHsAeTcs uX cimuBaHue. Kpome 3TOro taxke uMMeercs
cross-face TpaHcrulaHTaluMsi, IPU KOTOPOM MCIIOJIB3yeTCs 3[0POBBI KOHTparepaibHblid n. facialis
[17].

B paiione 310poBoii CTOpOHBI HAXOUM BeTBU n. facialis, mpuImMBaeM K HUM TPAHCIUIAHTAT U3
n. suralis, KOTOPBIil MPOBOJMM B MOKOKHBIX TOHHEIISIX Ha CTOPOHY IOBPEKICHUS, [/I€ CIIMBACTCS C
nmoBpekAeHHBIM N. facialis mimm ero BerBsiMu. CTOUT OTMETHTh, CTO OTKIIOUCHHE BeTBel n. facialis
Ha 37I0pOBOM CTOPOHE HU KOEM 00pa3oM HE IOBIMSET HEraTUBHO, B CBSI3U C TEM, YTO MMEETCS
MHOTO JyONMPYIONIMX BETBEH, KOTOphIE OyAyT TakKe BBIIONHATH CBOIO (yHKmmio. M Tperpeit
XUPYPIrU4eCcKO OIIUel SBISAETCS HCIOJIb30BaHHE HEUpOTpaHC(hEpoB (UCIOJIB30BAaHUE PECYPCOB
KaKHUX-THM0O0 370pOBBIX HEPBOB M MX BETBEM UIsl TOro, 4TOOBI 3alUTaTh UMM IMOBPEXKIECHHBIN N.
facialis). Boo6me VII mapa cran nepBsIM HEPBOM, Ha KOTOPOM ObLIA MPEANPUHATA PEUHHEPBALUS
(HelporyiacTHKa, HEPBHBII aHACTOMO3), 3aKJIIOYAIOIIAsICsl B CIIMBAHUU MEPUPEPUUECKOrO OTpe3Ka
VII napsel ¢ HEeHTpaIbHBIM OTPE3KOM JPYIoro, CIeUalbHO NEPECEYEHHOI0, ABUTaTeIbHOTO HEPBA
[18].

Cy1iecTByeT HECKOJIBKO CIIOCOOOB peMHHEpBalluu. B kauecTBe HepBa JOHOpPA UCHOIb3YIOTCS
XI mapa UYMH; ocnoBHo#t ctBoa wiu yactu XI| maper UMH; sxeBatenbHblil; nuadparmMaibHblii;
YEIIOCTHO-TIObS3bIYHBINA HEPBbI; MOTOPHAs BeTBb V mapsr [19-21].

Hcnonb3oBanne XI maper UMH B kadecTBe J0HOpa OOYCJIOBJIEHO €ro JIBUTaTENIbHOU
(GyHKIMEH, COMOCTaBUMBIM IMaMETPOM U YI0OOHBIM aHaTOMUYECKUM PaCIIOIOKeHUEM [22].

OnHaKo NaHHBIM BapHaHT HEBPOTU3ALIUU COTIPSKEH C Pa3BUTHEM NepuepruecKoro napaamda
m. sternocleidomastoideus u m. trapezius, ux arpo¢ueii, acHMMeTpHel U OrpaHUYEHUEM JBH>KEHHUH
IUIEYEBOTO TO0SCA, a TAaK)KE€ CHUHKMHE3USAMU MEXAY JIOOBIMH JIBUKEHUSMH PYKH TNaldeHTa M
COKpaIlleHUsIMU MBI Juna [23].

Hexkoropele aBTOpBI OT/HAIOT NPEANOYTEHUE MTEPEMEILIEHUIO0 HEPBa ¢ HAJIO)KEHHUEM aHACTOMO3a
uMeHHo ¢ onHuM u3 UMH [24]. Yame Bcero ucnons3ytor XII mapa UMH. npu stomM oH
nepecekaercs. [lonHoe mnepeceyeHne MNPENOTBPALIAET CHUHKUHE3UM B IOCIECONEPALMOHHOM
Nepuojie, OJHAKO PAa3BHBAETCS TeMHUATpOPHsl s3bIKa C YACTHUYHOM yTpaToil ero (QyHKIMA.
ATNBTEpHATUBHBIM METOJOM SIBIISIETCSl WCIIOJIH30BAaHUE JKEBAaTEHHOTO HepBa (n. massetericus).
Jloctyn K TpOMHHYHOMY HEpBY B TIOACKYJIOBOM TpeyroibHuke (subzygomatic triangle)
obecrieunBaeT OBICTpPOE, aTpaBMaTU4YHOE BBIJAENEHHE n. massetericus. [lo naHHBIM JIMTEpaTyphI
JaHHAsi METOJUKA MMEET psj NMPEUMYILIECTB IO CPAaBHEHHUIO C JIPYIMMM BHJaMU XUPYPIHUECKHX
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BMEIIATEIbCTB W MBIIIIBI, WHHEpBHpyeMble V Tapoil, oObeaWHSIET o0Imee >MOpHOHAIBHOE
npoucxoxaeHue. N. massetericus comepkuT cBbiire 2700 nBUTaTeIbHBIX aKCOHOB, SIBIISICTCS JIETKO
JOCTYIIHBIM U XOpPOIIO COIOCTAaBUMBIM IO JUAMETPY C 3KCTpakpaHuanbHbIMU BeTBsMU VI mapsl.
IIpu wucnonp3oBaHMM n. Massetericus B KadyecTBE JOHOpPA BO3HUKAET MEHBIIEE KOJIUYECTBO
MOCJICONICPAIMOHHBIX ~ OCIOKHEHHUH. Y  4YacTH MAlUEeHTOB BO3HUKAeT TOJBKO  IOTEps
YYBCTBUTEIHLHOCTH MOYKHU yXa B IEpUAYPHUKYIISIPHOM 30HE.

OCHOBHOH 1LIENIBI0 3TOTO METOAA SIBJSIETCSI CO3/IaHHUE TAKOIO COEIUMHEHUS JUCTAJIbHOIO
orpeska VIl mapel ¢ KakuM-I100 APYTUM JBHTATEIBLHBIM HEPBOM, KOTOPOE CMOTIIO OBl 00ECIICUUTh
MPOBEJICHUE JABUraTEIbHBIX HMITYJIbCOB cO cropoHsl [[HC k nuneBoid myckynarype. Takoi
aHACTOMO3 OCYIIECTBIISIETCS JABYMSI OCHOBHBIMHM CIOCOOAMH: KOHEI[-B-KOHEI| WM KOHel-B-00k. K
peuHHepBalMOHHON xupypruu VII mapel ciepgyer npuberars B cilydasX KIMHUKH U IIOJHOTO
HapyIIEeHUs] aHATOMUYECKOH 1IeTI0CTHOCTH HEPBA, MPU CPOKax Ooiiee 6 Mec. CTOMKOM IeHepBalyH, a
TaKK€ TPU COXPAHSIOLIEMCS TMapajuye IOcje MPOBEACHUS JIEKOMIIPECCHUBHBIX OMNEpalUid,
00513aTEeNIbHO C YYETOM JAHHBIX JIEKTPOAUATHOCTUKH [25, 26, 27].

B cnyuae, koraa npouwuio 6onee 12 Mecs1eB U yKe HET CMbICIIa pEMHHEPBALUH, TO pUOeracmM
K IUIACTUYECKON KOPPEKIMH, KOTOpas COCTOMT M3 HECKOJbKHUX ITAlOB: JTUHAMUYECKasi KOPPEKIUs
CpeIHel 30HBI JHIla, KOPPEKIHs MapauTUYECKOro Jarodraibma, OOTYIMHOTEpans TOKCHHA TUIA
A (BTA) u craruueckas KOppeKIMs KOHTYpOB jHIa. JMHaMudeckas KOPPEKIUs CpelHEed 30HBI
Juna — 9TO MEpPEeMELIEHUE 370POBBIX MBI I CTA0WIM3allUd IOBPEKICHHOW 30HBI U
MOJICTTUPOBAHUS HEKOTOPBIX JBHUTAaTEIbHBIX akTOB. OOBIYHO OepeTcsi BUCOYHAsSI MBIIIIA U KPETTHTCS
K YOIy pTa C HKCIOJb30BaHHUEM JIMIIEBOTO «OPTE3a», TEM CaMbIM MOJEIHUPYETCsS YIbIOKa U
HOCOTYOHBINM TpeyroipHuK. Koppekius mapanurudeckoro JsarodraibmMa — 3TO MPUMEHEHHE
WHIUBUAYAIbHBIX HMMIUIAHTOB M3 30JI0Ta, KOTOPBIM IIOMELIAETCS B TOJILI[Yy BEPXHErO0 BEKa U
UCIONIB3YETCS KaK TIPY3UK IpPU CMBIKAHUM BEKa B BEPTUKAJIbHOM MONOKeHUU. Crarmyeckas
KOpPPEKIUsl KOHTYPOB JIMIIa — HEOOJbIlIMe BMEMIATeNbCTBA MO MECTHOM aHeCTe3MH B YCIOBHSX
OTNIEPALMOHHOM, HalpUMep HUTEBOE MCIIONb30BaHUE JU(PTHUHra HOCOIYOHOTO TpEYroJbHHUKA,
MPSIMON JTU(PTUHT BEPXHETO BeKa U Jpyroe.

Tporinuunsiii Heps (N. trigeminus) — V mapa UMH, npeacrapinsionias u3 ce0s cMeIIaHHbIN
HEpPB, OCYIIECTBIAIOMINN YyBCTBUTEIbHYIO HHHEPBAIMIO KOXKU JTUIA, 3y00B, s3bIKa (MepenHux 2/3)
U JIpyruxX 0oOpa30BaHUi TOJOBBI U IIE€U, a TaKXKe OCYIIECTBISIOMINN JBUTAaTEIbHYI0 WHHEPBAIIMIO
HEKOTOPBIX aHAaTOMUYECKUX CTPYKTYp 3TOH ke obnmactu. Tpu ocHOBHBIE BETBH V Mapbl: INIA3HOM,
BEpXHE- U HHYKHEUEITIOCTHBIE HEPBHI.

K moBpexneHusM HEpPBHBIX BOJIOKOH V Tapbl MPUBOAAT TPaBMBI, ATPOTEHHBbIC (MHBEKIUU
MECTHBIX AHECTETHKOB, [JEHTaJbHbIE HWMIUIAHTALIMM, a TaKXe pa3JInyHble OINEepaTUuBHBIC
BMeEIIIATENIHCTBA), HOBOOOPA30BaHUSI YEITIOCTHO-JIMIIEBOM oOactu [28, 29].

WNHuHepBanusi poroBUIlsl peicTaBlieHa TPOQUUECKUMHU, YyBCTBUTEILHBIMU U BET€TaTUBHBIMU
HEPBHBIMU BOJIOKHaMHU. BBICOKas 4yBCTBHUTENBHOCTh POTOBUIIBI OOECHEYMBAETCS CUCTEMOM nn.
ciliares longi (ot mrazuuunoil I BerBu V mapst UMH), oOpasyromux nepuinMoOanbHOEe HEPBHOE
crierenue. [locine HelipoXupypruyeckux onepanuii HepeaKo HaOM0IAeTCsl COYETAaHHOE MOPaKEHUE
VII u V nap YMH. Hapymienune unHepBanmu m. orbicularis oculi mpuBOAUT K HEBO3MOXXHOCTHU
cMbIkaaus Bek [30].

HeB0o3MOKHOCTH MOJIHOTO CMBIKAHUSI BEK BBHI3BIBAET y MAlMEHTOB CEPHE3HBIN TUCKOMMOPT U
0oJieBbIC ONIYIICHHS, a TaKXKe CTAaHOBHUTCS NPUYUHOW pPa3BUTHS KEPATUTOB, H3IBSI3BICHHUA U
nepdopanuii poroBuilbl, 4T0 MOXXET MPHUBECTH K SHIOPTANIBMUTY M TOTepe (YHKIUH 3PEHUS.
BoccranoBrnenne HWHHEpBAIlMM POTOBUIIBI SIBISETCSI MATOI€HETUYECKU HAIPaBIEHHBIM METOAO0M
jJedeHuss AaHHOM marojgorud. C 2TOM LENbI0 NPUMEHSAIOT METOAMKY €€ HEBPOTH3alUuu C
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WCIIOJIh30BaHUEM B Kau€CTBE HEpBa-JIOHOPA OIHOM M3 KOHEYHBIX BeTBeil n. ophthalmicus 3mopoBoit
cToponsl [31].

Ha ceromusimamii JeHh HEBPOTH3AIMIO POTOBUIIBI MPOBOIAT M3 n. supratrochlearis uepes
ayTOHEPBHBIM TPAHCIUIAHTAT. B NaHHOM cilydae ommcaHa cXeMa HEBPOTH3AIlMHM POTOBHIIBI: Yepe3
CKJIAJIKy BEPXHEr0 BEeKa OCYIICCTBISIFOT JOCTYNn K n. supratrochlearis m moOumu3syrot. [lanee
CO3J1aeTCsl MOJKOKHBIM TOHHENb, MO0 KOTOPOMY ayTOHEPBHBIN TpaHCIUIAHTAT (0OBIYHO n. suralis)
«IEPEKUBIBAIOT» C OIHOW TIIOJIOBUHBI JIMIIA HAa MPOTHUBOMOJIOXKHYI. JIMCTalbHYI0 YacTh
TpaHCIUIAaHTaTa  PA3ACISAIOT MPOAOIBHO HA 4YEeThIpe Iydyka W BBIBOIAT B OO0JACTh BEPXHETO
KOHBIOHKTHBAJILHOTO CBOJA, OTKYZIA KaKIbId M3 CPOPMUPOBAHHBIX ITyYKOB MPOBOIST B TOHHEINb
OyTbOapHOI KOHBIOHKTHBBI K COOTBETCTBYIOIIEMY CEKTOPY POTOBHIIBI. [IMCTaIbHYIO YaCTh KaXKIOTO
My4Ka HEpBa MPOBOAT 4Yepe3 KOPHEOCKJIEPadbHBIM TOHHEIbh W pa3MENIaloT WHTpacTpoMaibHO. C
WCIIONTb30BAHUEM MUKPOXHPYPTHUECKOW TEXHUKH BBIMONHSIOT IOB «KOHEI[-B-KOHEID) MEXKIY
MIPOKCHUMAJILHBIM KOHIIOM ayTOHEPBHOTO TPAHCIUIAHTATA M MMPOKCUMAIILHOU KYJIBTEH MepecedeHHOr0
n. supratrochlearis (Pucynok 1).

Pucynok 1. Cxema onepanun (Moaudukanus, o L.F. Domeshek u coast. [32])

Tak ke 17151 peMHHEepBalMi POrOBHIIBI B KaUeCTBE ayTOTpaHCIIaHTaTa n. auricularis magnus,
KOTOpBI aHacToMo3upyercsi ¢ N. supratrochlearis, a B mocienyrwomeM B AUCTAJIBHOW YacTu
OCBOOOXKIAETCS OT SIMHEBPHS, PA3BOJIOKHICTCS W YIIUBACTCA PATUAIBHO I0JI KOHBIOHKTHBOMH
BOKPYT pOTOBHIIEL. TeM cambIM, HEpBHBIE OKOHYaHHS OECHPEISTCTBEHHO MO3BOJISIFOT BBIIEISATH
HEeHpONenTH/Ibl, KOTOPbIE UTPAIOT BAXKHYIO POJb B TPO(PHUKE POrOBHIIBI U MPEMSITCTBYIOT PA3BUTHIO
3B [33].

Yepez 20-24 wmecsna mocie omnepauuy HaOMIOJaeTcsl pEeUMHHEepBallds pPOTOBUIBI  C
MaKCUMaJIbHO KOppurupyemoii octportoit 3penus 0,25. Huxuuil anpBeonspHblil HepB (n. alveolaris
inferior) moBpexaeHUs] TAHHOTO HEpBa BO3HUKAIOT B Pe3ysbTare ACHCTBHS MHOXKECTBA (DaKTOPOB:
TpaBM (TIE€pesioM HMXKHEH YeTOCTH); SITPOTCHHbIE MOBPEKICHUS (OCTEOTOMHM HIDKHEH YeloCTH,
IIUCTIKTOMUU HIDKHEW YEeNIOCTH, CJIOKHOTO WJIM AaTHUIHYHOTO YIAJeHHWs TPEThEro MoJsipa,
JeHTaJIbHAS WMIUIAHTAlMM W YJAJICHUS WMIUIAHTaTa, yAajJeHHe HOBOOOpPa3OBaHMS HWKHEH
YeIICTH;  MpPOBEIEHUE MEepBUYHON XHpypruueckod oOpabOTKM THOMHOro ovara B 00JacTé
IIPEMOJISIPOB, HAPYIIEHUS TEXHUKU BBIMOJIHEHHSI TPOBOAHUKOBON aHECTE3UU Ha HU)KHEH YeNIOCTH).

Ha ceromnsimauii eHb MCHOJB3YETCS HECKOJIBKO METOAMK PEKOHCTPYKIMU n. alveolaris
inferior [34, 35]:

1. BcraBka MexJy NpPOKCHMANbHBIM M JUCTaJbHBIM KOHIAMHM n. alveolaris inferior u
HAJIO)KEHHE TEePHUANMHEBPAIbHBIX IIBOB «KOHel-B-KoHel». N. alveolaris inferior Bbiiensiercs
JUCTAIbHO Ha YpOBHE BBIXOAA M3 IMOJOOPOJOYHOrO OTBEpCTUSl (B 00JacTH BepXylIeK KOpHEH
HIDKHUX TIPEMOJISIPOB), a MPOKCHUMAaJIbHO — JI0 YPOBHS MHTAaKTHBIX TKaHel. Bo Bpems omepammn
BBINOJIHSACTCSI BU3YaJbHBI KOHTPOJIb CTENEHH BOBJICYECHHOCTH COCYAMCTO-HEPBHOIO IIydKka B
nporecc. Pesekmust  ocymiecTBisercs MyTeM  3aKpbITHS  JeeKkra ¢  HUCIOJIb30BaHHEM
PEBacKyJISIpU3MPOBAHHOIO ayTOTpaHCIUIaHTaTa M mocienyromei ero ¢ukcanueil. [locne 3abopa
Majo0epIoBOro ayTOTpaHCIIaHTara d4epe3 cHOpMHUpPOBAHHBINA JOCTYN HPOU3BOAMUTCS 3a00p n.
suralis (PucyHok 2).
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3areM BBINOJIHSACTCS PEHMHHEPBAIUS IyTeM ayTOHEHPOIUIACTHKH W3 N. suralis ¥ HaJOKeHHE
AHACTOMO30B «KOHEII-B-KOHEIl» MEXIy NPOKCUMAIbHBIMU JUCTAbHBIM KOHIIAaMU n. alveolaris
inferior.

2. BcraBka Mmexnay auctanbHbIM (parmenTtoM n. alveolaris inferior m n. lingualis wu
HAJIOKEHHE HEBPAJbHBIX aHACTOMO30B «KOHEI-B-00K». [IpW mopaxxeHWu Tena, yriia ¥ BETBU
HWDKHEH YeNIOCTH BMECTE C COCYIUCTO-HEPBHBIM ITYYKOM W HEBO3MOXXHOCTBHIO BBIJCICHHS W
COXpaHEHUsl MPOKCHMAILHOTO KOoHIAa n. alveolaris inferior ocymiecTBisiercss 3a00p U TEpeHOC
BCTaBKM U3 n. suralis, HO B KadecTBe peluNKeHTa BbicTynmaer n. lingualis (PucyHok 3).
[Ipou3BoaUTCS HaMOXKEHHE aHACTOMO30B MEXKAY AMCTAIbHBIM KOHIIOM h. alveolaris inferior u n.
lingualis «koHen-B-60k» (PucyHox 4).

Pucynok 2. ®parmeHr n. suralis Pucynoxk 3. CxemartuuHoe wu300pakeHHE
peunHepBauuu: 1 - SA3bIYHBIA HEPB; 2 - BCTaBKa U3
UKpPOHOXXHOTO HEpBa; 3 —HEHPOaHAaCTOMO3 «KOHEIl-B-
00K»; 4 - MUCTANbHBIA KOHEI HWYKHEAIbBEOJSIPHOTO
HEpPBA; 5 - HEHPOAHACTOMO3 «KOHEI-B-KOHEI»

Pucynok 4. HeiipoanacToM03 «KOHeEI[-B- Pucynox 5. YyacTku ~ THIOCTE3WH IO
60k» ¢ n. lingualis TEMIIEPATypPHOU U TAKTUJIBHON YyBCTBUTEIBHOCTU YEpE3
1 rog mocne onepauu

Ilo maHHBIM KIMHHYECKUX MCCIEeIOBaHUM IpHU OLCHKC BOCCTAHOBJICHHUSA YYBCTBUTCIIBHOCTHU
30HBI HMHHEPBAILIUKU YCPEC3 6-12 MCCALCB IIOCJIC OIcpanuu y MaUCHTOB BOCCTAHABIMBACTCA
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TaKTWJIbHAs, TEMIIEpPaTypHast U 00JieBast YyBCTBUTEILHOCTE (PHCYHOK 5), TakKe perncTpupoBajInch
IIUKY BBI3BaHHBIX MoTeHIranoB (Pucynok 6) [34, 35].

Hsviunvii nepe (N, lingualis) pacronaraeTcss Ha Hapy)KHOW IMOBEPXHOCTH MEIUAIBHOM
KPBUIOBUIHON MBIl Knepeaun U MeauanbHee N. alveolaris inferior. N. lingualis orxomut ot
33JIHETO CTBOJIA HM)KHEUETIOCTHOTO HEpBa M SBISETCS caMOil OoJyibmIol ero BeTBbro. OmHON W3
OCHOBHBIX MIPUYUH TpaBMbI N. lingualis SBISIIOTCS XUpypruyeckue BMeENIaTeNbCTBA, OCOOCHHO MpU
orepauusx B OOJAaCTH TOJOBBI M IIEH HpPU JICUCHUH MNATOJOTHYECKUX COCTOSHUN YENOCTHO-
JMIIEBOI 00JacTh: KUCTHI, omyXonu U T.14. [lpu noBpexxaenuu N. lingualis HabaronaeTcs HapylieHue
YyBCTBUTEIBHOCTH SI3bIKa, MOAOOPOJKA MM HIDKHEH T'yObl, a TakKKe yTpara BKYCOOUIYIICHHUS CO
CTOPOHBI PACTIOJIOKEHHS TOBPEXKIEHHOTO HEPBA.

N&S )

Pucynok 6. 3apeructpupoBanble vk noteHuuanos V mapst YMH uepes 1 rog mocnie omnepanuu
(oBaJIOM BBIJIENICH MUK OTBETA B CEHCOPHOM 00J1acTH)

Ha ceropgmasmamii neHh 3 (HEKTUBHBIM CIIOCOOOM YCTpaHEHHs ITapajinda s3bIKa SBISIETCS
MPOBE/ICHNE pa3pe3a B MoAueNtocTHON obnactu, Beiaesnenus X1l napst UMH u anacromo3upoBanue
K HEMy TPaHCIUIAHTaTa HEepBa, B KAYeCTBE TPaHCIUIAHTaTa HepBa MUCmob3yercs N. suralis, kotopsrii
MPOBOAAT 4Yepe3 IMpe/IBapUTEIbHO C(HOPMHUPOBAHHBIA TOHHENb, MPOXOIAIIMNA OT KOHYHMKA S3bIKa
Yyepe3 KOPEHb SA3bIKa B OTUETIOCTHOM TPEYTOJIbHUK, M TTOJIIIMBAETCS «KOHEI-B-KOHE» ¢ XII mapoi
YMH [36, 37].

JlaHHBIA crOCOO pEMHHEPBALMU OCYILECTBIISIOT CIEAYIONIMM 00pa3oM: B MOAUYENIOCTHOU
00JIaCTH TIPOBOJIUTCS pa3pe3, Jajee B MOJUETIOCTHOM TPEYTOJbHHUKE BBIIEISIOT MOTYETIOCTHYIO
CIIIOHHYIO JKeJie3y, OTBs3bIBatoT mpoTok u a. facialis, sxemesy ymanstor. Ilepennee Opromko m.
digastricus oTBomHTCS KBEepXy. Pa3pe3 koxu mpomieBacTcsi B COHHOM TPEYTOJIbHUKE, BBIJCISIOT V.
jugularis externa u a. carotis externa. Ilox a. lingualis BeiensoT nmpokcumanbHbiit otaen XI| napsr,
HEPB MPOCIIEKHUBAIOT HA BCEM NMPOTSHKEHUH IO BXOJa B MBILIIBI KOPHS SI3bIKA, I7le 0OHAPYKUBAIOT
pa3sMO3KeHHe W pyOIOBOM3MEHEHHbIe TKaHHW. JloHOpCKOW 30HOW sBiasiercs N. suralis. C
MCIOJIb30BaHUEM MPOBOAHKMKA CPOPMHUPOBBIBAIOT TOHHENH OT KOPHS SI3bIKa /10 KOHIIEBOTO OT/ena, N.
suralis mpoBOAAT B TOHHENE W BBIBOMIT B MOUYCIIOCTHYIO 00JacTh 10 COMOCTABICHHS C
Hen3zMeHeHHbIM otaenioM XII maper YMH. HaxnagsiBator anacromossl Mexay XII mapst UMH u
TpaHcmiantaroM N. suralis «kouer-B-koHel». B cpemHeM depe3 6 MecsleB TOCIE OMEpaluu
HaOJI0/1aeTCsl MOABJIEHUE JIBUYKEHUI MBIIIIL A3bIKa, BO3SMOXHOCTD KEBaHUS U apTUKYIAnuu. Yepes
12 MecseB 3HAYUTENBHO YBEIMYMBAaeTCS (YHKIMOHAIbHAs JBUTATENbHAs aAKTUBHOCTh
MYCKyJarypsl si3blka. J[aHHBIM crocoO MO3BOMSET YIMy4IIUTh (YHKIUHM S3bIKA ¢ MUHUMAIbHBIM
yiepOboM JOHOPCKOW 30HBI. Bo3BpaTHbIM ropTaHHbIi HepB (N. laryngeus recurrens) sisiseTcs
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BETBBIO Omyxpaaroriero Hepsa (N. vagus — X mapa UMH), xotopast oGecriednBaeT JBUTATEIbHYIO
(YHKLHMIO U YyBCTBUTEIIBHOCTh CTPYKTYp IOpTaHH, B TOM YHCJE TOJOCOBBIX CKIaJ0K. Bo3BpaTHbIi
rOpTaHHBII HEpB oOecreynBaeT (YHKUHUIO MBI TOPTaHU, KOTOPbIE KOHTPOJIHUPYIOT HAMPSDKCHHE
TOJIOCOBBIX CBSA30K, BKJIIOYAas HUX JWiaTalui M KoHcTpukuuio. llpu mnapese ropraHHoro
HepBa HapylaloTcs Bce (PyHKIMM OpraHa: rojocoBas U ablxarenbHas. Hanbomnee yactoil npuunHoi
IBY-, ¥ OJHOCTOPOHHETO Mapajnya TOpPTaHU sBISETCs MoBpexiaeHue N. laryngeus recurrens mpu
XUPYPrUU€CKUX ONEpaUsX, BIIOIHIEMBIX Ha OpraHax 1€ U CPEeAOCTEHU:

- Ha YpOBHE IIEWHOI0 OTJEJa: ONEPAlMU Ha IIMUTOBUIHON WM MAapallUTOBUAHBIX JKEJIe3ax,
3JI0Ka4E€CTBEHHBIN 300, TyIble U OCTPbIE TPAaBMbI IIEH, CAABJICHHE HEpBAa IeéMaTOMOM, METacTa3bl
HIEHHBIX TUM(OY3I0B, TUM(ATECHUTHI, yianeHue TMM(Oy3JI0B 1eH, 3a00JIeBaHMsl IEHHOro OTesa
[UIIEBOAA WM Tpaxed U OIllepaluy INpu OSTUX 3a00JIeBaHUAX, PpacTSLDKEHHWE HepBa M3-3a
HENPABWJIBHOIO MOJIOKEHUs OOJBHOIO NpU MHTYOALMM WM CAABIEHUE HEpPBa SHAOTpaxealbHON
TpyOKOii;

- Ha YPOBHE TPYIHO! KJIETKH: BPOXKJAECHHBIE 3a00JIeBaHMsI cep/ila U COCy10B (IIOPOKHU CepAla),
BOCHAIUTEIbHBIE 3a00JieBaHUs cep/ua (B TOM YHUCIE MEPUKApIUT), aHEBPU3Ma JyI'M aopThl WU
MOJAKJIIOYUYHOW apTepUH, PEKOHCTPYKTUBHBIE OIEpallMd Ha Jyre aopThl, NpPU KapAUOMEraluu
pasnuyHOM  sTHosoruu  (cuHapoM OpTHepa — peakuil  KapAMOBOKAJIbHBIA  CHHJIPOM,
COIIPOBOX/IAIOUIMICA OCUIUIOCTBIO Trosioca); 3abosieBaHusl Jerkux (TyOepkyne3, OCOOEHHO
MOPaXEHHE BEPXYILIEYHbIX CErMEHTOB), AaJr€3UBHBIM IUIEBPUT, pakK JErkoro; 3a0oyieBaHUs
cpenocTeHuss (MEIUACTUHUTHI, JMMdaaeHonaTny, JauMdorpaHyaemMaros); 370Ka4eCTBEHHBIE
onmyxonu (pak nMieBojaa, OpoHxoB, pak Ilankocta — 10 25% ero ciay4aeB COIPOBOXIAIOTCS
[ape30M HUKHEr0 TOPTaHHOTO HEPBA).

Ha nmanHBI MOMEHT BoccTaHOBicHHME (YHKIMH N. laryngeus recurrens ocymiecTBISIOT C
IIOMOIIbI0 HEBPAJILHOIO aHACTOMO3a C OCHOBHBIM cTBOJIOM X napsl UMH.

JlanHass MeToAMKa OCyUlecTBiseTcs cieayomuM crnocobom [38]: X maper UMH,
pacronararouuiics Mexay v. jugularis interna M a. carotis communis MoOWIM3yeTcs U
nepeceKaeTcsi B JAUCTAIbHOM OTAeNe Heobxoaumol anuHbl. [lanee dopmupyercs aHacToMo3 ¢
ocTaBIlelics KynbTell n. laryngeus recurrens B €ro HpOKCHMaldbHOM YacTU «KOHEIl-B-KOHEID»
(Pucynok 7, 8, 9).

N.VAGUS

Pucynok 7. Cxema onepaiuu 1o peuHHEpBallul ropTaiu: A — cxema (JOpMHpOBaHHs aHAacToM03a; b —
aHacToMO3 C(OPMHPOBaAH
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11POBAHHBII AHACTOMO3

Pucynok 8. [logroroska n. laryngeus recurrens Pucynok 9. HeBpanpHBINT aHACTOMO3 MEXIY
u X napst YMH k opmMupoBaHHIO aHACTOMO3 n. laryngeus recurrens u X mapst YMH

B Tteuenme 1-3 mecsaueB HabOirogaeTcss BOCCTAHOBICHHE ToJIoca C PErpeccoM mapes3a Ha
nopaxeHHOM cropoHe. OmnuchiBaeMas METOAMKA MO3BOJIAET IMOJIHOCTbIO BOCCTAHOBHUTH TOJIOC U
MOJBM)KHOCTh BOKAJIbHBIX CKJIaJOK TOPTAHHU, TaKKe MOJHOCThIO BOCCTAHABJIMBACTCS JIbIXaTEJIbHAS
(byHKIHS, 9TO MO3BOJISIET M30ekKaTh (POPMHUPOBAHUS TPAXEOCTOMBI IPU JBYXCTOPOHHEM ITOPAKESHUU
HEPBOB, U B TOM YHCJIE B CIy4ae, €CJIM OXHOCTOPOHHHMI Mape3 MPUBOIWI K JEKOMIICHCHPOBAHHOU
JIBIXaTeIbHOM HepocTaTouHOCTH [38].

Meron OwiarepalibHOW  CENEKTHMBHOM  pEMHHEPBALMUM TOPTAHU  UCHOJIb3YyeTCs IpHU
JBYCTOPOHHEM Mapajinye TOJOCOBBIX CKJIaJ0K. J[ByCTOpDOHHMI mapajauy TOJIOCOBBIX CKJIAJ0K
SBIISICTCS JKU3HEYTPOXKAIOIIUM COCTOSIHUEM, T.K. Hapymaercs (oHalus, JbIXaHWE M TJIIOTaHUE, a
TaK)K€ MOXET ITPOU30UTH acTIUpalis MUILHU U )KUJKOCTU B Tpaxeto [39].

Meron OGunarepaabHON CENEKTUBHON PEHHHEPBAI[MM FOPTAHU OCYILECTBIISETCS CIEAYIOIIUM
obpazoM [39]: mpOBOIUTCS TOPU3OHTAIBHBIM pa3zpe3 MIeU C MOCIEAYIOIMEeH TUCCEKIIUEH MSATKUX
TKaHEW Ieu C MOWCKOM C TOMOIIbio HelipomonuTopa (HelipocodT) mpaBoro amadparmamsHOTO
HepBa (n. phrenicus), IpaBoOro U JeBOro ropraHHoro Hepsa (n. recurrens) (Pucynok. 10), XII mapsr
crpaBa, a TaKkke n. auricularis magnus crpasa, U3 KOTOporo oepercst pparMeHT okoio 3 cm [40].

Pucynok. 10. Beizenenue HepBOB IIeH CIIpaBa. PucyHoK. 11. Y-shaped graft,
Crpenkoii yKa3aH IIOMCK MPaBOrO BO3BPAaTHOTO Cc(OPMHUPOBaHHBIN U3 N. suralis
TOPTAaHHOTO HEepBa MPH MOMOIIM HeiipoMonnTopa. Ha
KpaCHOM JIuraType — BbIIEICHHBIH n. phrenicus
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Jlaee TMPOBOAMTCS PEBH3MS MPOCTPAHCTBA MEXKAY IMHUINEBOAOM M 3aJHEH IOBEPXHOCTHIO
NEPCTHEBUIHOTO Xpsilia Ul CO3JaHMs TYHHENS, B KOTOPBIH BIOCIEACTBHH MOXHO OBUIO OBI
nposectu “Y-shaped graft”. ITocne dero npoBoautcs 3a60p n. suralis 0Koyio 8 cM., KOTOPBIH ObLI
pactieruieH u 0611 chopmupoBan “Y-shaped graft” (Pucynox 11).

N. suralis B Buae Y-oOpa3HON BCTaBKM pacIioyiaraloT B TPOCKIMH 3aJHEH TepCTHE-
yeprnanopuanoi Meiipel (PCA — posterior crico-aritenoid) — oxna w3 BeTBeill yKIIaabIBaeTcs B
noxe, cpopmupoBanHoe B PCA mbimme [41].

Bropas BerBb Y-rpadta mnpoBOOUTCS B CHOPMHPOBAHHOM MEXAY NHIIEBOAOM U
NEPCTHEBUIHBIM XPSLIOM TYyHHENIE M TakXkKe YKIaablBaeTcs W NpuinuBaeTcs B JieBylo PCA.
JucranpHyto 4yacTh Y-rpadra aHaCTOMO3HMPYIOT € n. phrenicus ¢ HMCHONB30BaHUEM OHOKIIES U
YKpBIBAIOT KUPOBOM TKaHblo. Jlajee HakiajplBaeTcs AUCTAlIbHBIM aHacTomo3 Mexay Xl mapoii
crpaBa M y4yacTKOM n. auricularis magnus, ¥ HIpOKCHMaJbHBII aHACTOMO3 MEXAy n. auricularis
magnus (Tak)Ke UCIIOJIb30BaHHBIM B KaU€CTBE BCTABKH) M JUCTAILHON YacThIO MpaBoro n. laryngeus
recurrens JJisi BOCCTAHOBJICHHSI IIPOBEICHUs 110 HepBy [39].

Takum 0Opa3oM, HaKJIABIBACTCA 5 MUKPOXUPYPTUUYECKUX aHACTOMO30B MEXy h. suralis u n.
phrenicus, npaBoii u neBoii PCA (3amHeil nepcTHe-4epragoBUIHON MBIIIIAMH ¢ 00€UX CTOPOH) H
MEXKIy N. recurrens crpasa U n. hypoglossus mocpeactsom n. auricularis magnus (Pucynok 12).
Yepez 12 mecsieB BO3MOKHA yMEPEHHAs JIBUTATElIbHAs AaKTHBHOCTH TOJOCOBBIX CKJIAJOK —
IIPOCBET TOPTaHU IIpU BIOXE gocturaer 6 mm [39].

R XII
-—/
\\\7
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&‘_i R C3
LP R C4
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.

—
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Pucynok 12. Cxema OunatepalibHON CENIEKTUBHOW pEMHHEPBALUN TOPTaHH

JIaHHBII COBPEMEHHBIN BHJI XUPYPTrUYECKOrO JIEUEHUs ABYCTOPOHHHUX Iapajivuded ropTaHu
aBisercs KpailHe a¢¢exktuBHbIM. Mcmonb3ys TEXHHKY peMHHepBaluu (OumiiarepaiabHOU
CEJIEKTUBHON), MOXXHO JOOMTBCS BOCCTAHOBJIEHUS Cpa3y oOeux GQyHKIOMA (B CHUTyauuu
JIBYCTOPOHHETO Mapayinya ropranu) [39].

Koncepsamuenoe neuenue. Hy’)kHO TOMHUTB, YTO MaJIO BBINOJHUThH YCIEUIHYIO OIEpPaIUIoO,
€CJIM 110CJIe HEee HeT peadMINTAMOHHBIX MEPONPUATUH. J{1s JOCTHKEHNS HaWTyUIlIUX pe3yJIbTaToB
CYIIECTBYET HEOOXOIMMOCTh MPUMEHEHUS (hapMaKOIOTHYeCKUX U HE(PapMaKOJIOTHUECKUX METOIOB
neyenns. K ¢apmakonornyeckoil  Tepamuu = OTHOCATCS  (BUTaMHMHBI — Tpynnsl B,
AHTUXOJMHACTEPAa3HblE CPENCTBA, AHTHOKCUIAHTHI, HEUPONPOTEKTOPHI, HOOTpomsl) [42, 43].
KoncepBaruBHoe jieueHe POBOAUTCS WHIUBUAYAIBHO.

Tospexcoenus n. facialis. uchyHKIws MUMHYECKOH MyCKyIarypsl mpu mnoBpexaeHun VII
npa UMH HepBa oka3plBac€T OrpOMHOE BIMSHHE Pa3JIMYHbIE ACIEKTHI YEJIOBEUECKOM IKHU3HM.
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JluneBoii HepB ompenenseT MUMUKY M SMOLMOHAJIBHOE COCTOSHHE YeJIOBEKa, OTBEYaeT 3a
CJIe30TeUeHHUE, 3alUTY MIA3HOTo 50JI0Ka, CIIOHOOTAENEHUEe, (DyHKIIMOHUPOBAHUE pTa U BKyc. B
CBSI3U C ATUM IOBPEXJICHUE JUIEBOIO HEPBA B 3HAUUTEIILHON CTENIEHU OTPAHUYUBAET COLIMAIBHYIO
aKTHBHOCTb U PE3KO YXYAIIAET KaYECTBO JKU3HU U HETAaTUBHO CKa3bIBAETCs Ha MPO(eCcCHOHAIbHOM
KHU3HU YeJIOBEKa.

UYepesz wmecsn mnocine noBpexnaeHus VII HepBa MUMHUYECKHE MBIIIIBI aTpOPUPYIOTCS C
YMEHBUICHUEM JUaMETpa MBILIICYHBIX BOJOKOH, MPOUCXOIUT HPOIUdeparisi MUOUUTOB. MBIIIIIBI
TEPSIIOT MacCy M KOHTAKT MexAy coOoil. B mocienyromeM MUMHUYECKHE MBIIIIBI 3aMEHSI0TCA
(buOPO3HON U KUPOBOK TKAHIMHU.

Otcpouennas Heiponaruss VI mapel, Bo3HuKawomas yepe3 3 cyTok u Oonee mocie
ONEpaTHBHOIO  BMELIATENIbCTBA  JIGUUTCA [0  aHAJOrMud ¢  napaauyoM  bemnma —
rmokokoptukocrepornamu (I'KC). TlammentaMm ¢ HENOJNHBIM CMBIKAHHEM BEKa HEOOXOIMMO Kak
MOKHO paHbllleé 00eCIeYUTh MPOTEKLHI0 POTOBUIIBI C LENbI0 MPOPHIAKTUKH 00pa3oBaHUs 53B, a
MMEHHO WCIIONIb30BaTh KpeMa WM Ma3H C COJepXKaHHeM KepaTompoTekTopa. B kauecTBe
npopUIAKTUKNA 00pa30BaHUS S3B POTOBHIIBI MOTYT BBIONHATHCS WHBEKIHUU OOTYIMHHUYECKOTO
tokcuna tuna A (BTA) mmmumyeckwe wmbimsl (M. levator palpebrae superioris) [65, 68].
BborynuHoTepanus mo3BoisIeT NOTHOCTHIO KOHTPOIUPOBATH COCTOSIHUE pOTOBULIBI [48, 49].

BTA wumeeT BBICOKYIO TPONMHOCTb K HEPBHO-MBIIIEYHOW TNepefade, BbI3bIBAasS HapyllIeHUE
Tpancnopra ¢ AX (auerwn xonuHoM). B Hactosiiee Bpemst npenaparsl Ha ocHoBe BTA (Penaroxc,
borokc, Muotokc, Kceomun, BTXA, Hucnopt, Heitponokc, Jlantokc, borynakc) Hamum cBoe
MPUMEHEHHE B JICUCHUH TUIEPAKTUBHOCTH IOMEPEYHOIONOCATONM MYCKYNaTyphl, COUHKTEPHBIX
MBI, TUIEP(YHKINH SK30KPUHHBIX JKeJIe3, CIIaCTHUSCKUX Ooeii [44-46].

[Ipu BHYTpHMBIIIEYHOM criocoOe BBereHHs bBTA BO3HMKaeT mpsiMO€ HMHTHOMpPOBaHHE
9KCTpady3aqbHBIX MBIIICYHBIX BOJIOKOH, OAABICHHE aKTUBHOCTH MBIIICUYHBIX BEPETEH, YTO BEACT K
paccnabneHuto MHTpady3albHBIX BOJOKOH MBIIIEYHOTO BEPETEHA M CHUIKEHHMIO aKTUBHOCTH la-
addepeHToB. Pe3ynbraTom siBiiseTCs CHUKEHHE aKTUBHOCTH MBIIIIEYHBIX PEIENTOPOB PACTSKEHUS U
s¢depeHTHON aKTHMBHOCTH ajb(da- MU TraMMa- MOTOHEHPOHOB, YTO TPOSIBISIETCS B BUIE
paccinabnenust Mpimi B Mecte uHbekunn BTA. Kpome 3Toro, Bo3HHMKaeT pevHHepBalUs IMyTeM
MOSIBJICHUS OOKOBBIX OTPOCTKOB HEPBHBIX OKOHYAHUI, YTO TPUBOAUT K BOCCTAHOBJIEHUIO
MBILLIEYHBIX COKpaleHuil uepe3 4—6 mecsues nocine bTA-unbekum.

IIpn pazsutun octpoit HeBponmaruu VII maper UMH acummerpust nuna BO3HUKAeT IO
MpUYMHE  CIa0OCTH  TOPaKEHHOW  (WICHIATEpaIbHOM)  CTOPOHBI.  YCIOBHO  3710pOBas
(KOHTpyaTepasibHasi) CTOPOHA KOMIIEHCATOPHO BKJIIOYaeTcss B paldoTy, C TEYEHHEM BPEMEHHU
CTAaHOBUTCS TUIIEPAKTUBHON, MUMHUYECKHE MBIl JTUIAa THIEPTPODUPYIOTCA, aCUMMETPHUS Ul
ycyryounsercsa. Ha nopakeHHOH cTopoHe fake npu onTtuMaibHOM pexkoHcTpykuuu VI mapsr UMH
Hapyllaercs WHHEpBalMs MU CO BpPEMEHEM pa3BUBAIOTCS IMAaTOJIOTUYECKUE JBUKEHHUS —
CUHKMHE3UH, KOTOPbIE TaKXe€ BIMSIIOT HAa CHMMETPUIO JIMLA, CIO0XHO KOHTPOJHUPYOTCS
MEJIMKaMEHTO3HO U HEMEJIUKaMEHTO3HO [47].

Borynunotepanusi mpoBoAUTCs, HaYMHAsA ¢ ocTporo nepuona HeBpomatuu VIl mapsr YUMH
moboro rere3a. Mubekunn BTA BBINONHAIOTCS MCKIIOYUTENFHO B MUMHUYECKHE MBIIIIBI YCIOBHO
3I0pPOBOW CTOPOHBI C 1I€JIbI0 KOPPEKIIMH aCUMMETPHUH, NPOMUIAKTUKN Pa3BUTUSl TUIEPKUHE30B U
runeprpoduii, a Takxke Oonee ObICTPOrO BOCCTAHOBJICHMS HHHEPBALMU TMOPAKEHHOH CTOPOHBI.
Beenenne BTA B XxpoHuueckoM nepuosie B yCIOBHO 30POBYIO CTOPOHY Oe30macHO U 3 (HEKTHBHO
Ha JI00bIX cpokax 3aboneBanud. [IpuueM, acuMMeTpHsl JIMlla YMEHbBIIAETCS HE TOJBKO Onaromaps
pacciabieHuI0 TUIIEPaKTUBHBIX TMIEPTPO(UPOBAHHBIX MBILIL KOHTpJIATepaIbHOW CTOPOHBI, HO U
HEKOTOPOMY IOBBIIIEHUIO CHJIBI MBI HUIICHUJIATEPAIBbHON CTOPOHBI. bOoTynuHOTEpanus sBISETCS
METOIOM MPO(UIAKTUKH M JIEYCHUs CHHKMHE3WI Ha UIcuiarepaiabHoil ctopoHe. Ilpu jnedeHun
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CUHKMHE3Ul BBeleHHe bTA mpoBOIUTCS TOJBKO B MBIIIIBI MOPAKEHHOW CTOPOHBI, TO3TOMY JIUIIO
namnueHTa Oyaer acuMMeTpuuHbIM. [ToCKoNbKY Ba)kKHOM 3ajadell Tepanuu SIBISETCS COXpaHEHHE
CUMMETPUU JIMIIA, TO B XpoHU4eckoMm nepuoae HeBponaruu VIl maper UMH omnpaBnano BBeneHue
BTA B MumMuyeckue MBIIIB KaK IMOPaXEHHOW, TaK W YCJIOBHO 3/I0pOBOM TIOJIOBHH JIMIIA.
borynuHoTepanus ABIsIeTCS MUHUMAJIBHO arpeCCUBHON TEXHUKOM, KOTOpasi BCE yallle UCII0JIb3yeTCs
B JIEYEHUHU OCTPOil 1 XpoHndeckoit Hesponaruu VIl maper UMH [47].

Onnum u3 Hambonee 3(h(HeKTUBHBIX METOAOB (Gu3nUeckoi peadmurtanuu npusnana JIOK, a
UMEHHO — HelpomeimeyHoe mnepeoOyuenne (HMII). Llenpto manHOro Mmeroma sBIsETCA
HOpMaJIM3alMsl MBIILIEYHOTO TOHYCa U NMPOo(UIAKTUKA Pa3BUTUS CUHKUHE3UH. [TanenTy o0bscHAOT
aQHATOMUIO MBIIII, MEXAHU3MbI UX pabOThbl, HEOCO3HAHHBIE JBM)KEHUS MOJBEPIalOTCSI OCO3HAHHOMY
KOHTPOJIO C TIOMOIIbIO Ouonorndeckoir oOparHou cBsizu (BOC) — mponpuonenTuBHOM,
CEHCOpPHOM, BH3yaibHOW. Hampumep, campiM mpocTeiM M nomyisipHbiM BuzaoM BOC sBusercs
BH3yalIbHBIN — 3epkaiio, 6onee cioxabiM — DHMI. C momomero HMII ¢ ucnons3oBanunem bOC
dopmupytorcss Oosee TOYHbIE JBHUrareibHble NarTepHbl. JIaHHBIM BHJ JICUCHMS SIBIISETCS
JUTATEIHHBIM, MOXET 3aHUMarh OT 18 mecsnes a0 3 ser [47]. B ynedeOHBIN mporiecc HEOOXOIUMO
BKJIFOUEHHE DIIEKTPOCTUMYJISILIMU, YUWUTHIBasi CHOCOOHOCTH JAHHOM METOAUKU YBEIMYHBATh
COKPaTUMOCTb MBILII] U MBIILIEYHYIO Maccy [48].

VYenenHo orpaHu4MBaeT Pa3BUTHE ACUMMETPHUM JIMLA W CUHKUMHE3UH — TeHnupoBaHUe.
KunesnoreiinupoBanue npeaycMaTpyUBaeT HAJOXKEHHUE aNIJIMKAUN U3 ClIeHUaIbHBIX 3JaCTHYHBIX
JIEHT C OIpE/ICTICHHBIM HATsHKEHUEM 10 BBIOpaHHOM cnienpanuctoM cxeme [49]. TeitnupoBanue npu
3aboneBanusax [THC HepBoB siBisiercs oqHUM U3 Hambosiee 3(p(PeKTUBHBIX CIOCOOOB YMEHBLICHUS
Oosieii. B Mecre HanmoXeHUs amMIMKalMA C HCHOJIb30BAHUEM KHHE3MOJIOTMYECKOM JICHTBI
o0ecreYnBaeTcsl HOPMAJIM3alUsl MBIIIEYHOTO TOHYCA, MPOUCXOMUT YIy4IlIeHHEe KPOBOOOpAIICHNS,
yCWIeHHE JIUM(]OTOKa U Kak pe3ysbTarl — HU30aBJIEHUE OT OTEKOB, CHIKEHUE OO0JIM, aKTHBAIMs
nporeccoB Mukpouupkysinuu [50, 51]. B Hacrosiee BpeMsi IpOU3BOIAT ClIELUAIbHbIE KUHE3HO
teinel 11t nuna (BBalance, Kunekcn6, Bunnep Menukan, Blossom Life, ayoume)

Taxoxe uepe3 1-1,5 mecsina oT Havana 3a00JI€BaHUs Ha3HAYalOTCA TPSA3EBbIE aNIUIMKALUU B
couetanuu c (Qouodopesom Tpmwiona b wumm  JAT-, CMT-tepanueit ob6nactd IMIEHHBIX
CHUMITaTUYECKUX Y3JI0B, NapauHO-030KEPUTOBbIE ANIUIMKALMM, KaJbLUi- WK HomanekTpodopes,
anekTpodope3 BuTamMuHoB B1, B12, HOBokanHa, npo3epuHa, a1nba3oia, caauuuiara, II0TaMUHOBON
KHCJIOT, MMYEIMHOTO Sifa A CTUMYISIUN MUKPOLUUPKYISILUY, YIydIIeHUs] TPOQUKH MOPaKeHHBIX
MBIIIII], BOCCTAHOBJIEHUSI HEPBHOW MTPOBOAUMOCTH [47].

Kpome TOro, mpu CilOXHBIX 3a00J€BaHUAX B KaueCTBE MOHOTEpAalUU MOTYT OBITh
HCIIOJIb30BaHbl KOCMETOJIOTHYECKUE MTPOLIEAYPHI TOCPEACTBOM IMOATSKKHY JIUIA HATAMU [47].

Y  OOnpHBIX €  KOHTPAKkTYypOod  MHMMMYECKMX MBI  YCHEUHO  NPUMEHSETCS
MIOCTU30METPUYUECKasl ~ pelakcalus,  ayTopeslakcalus, MpoBOAUMAas  IMAlMEHTOM  Iocie
npeIBapuTeNsHOr0 00yueHus [52].

D¢ dexTUBHBIM NpPU3HAHHBIM MeTojoM JiedeHus: HeBpomnarus VIl mapsr UMH npusnana
urnopedekcorepanusi, KoTopas MMeeT MHUHUMYM IPOTHBOIIOKAa3aHW M HE UMeeT MOOOYHBIX
sBJIieHUN. MeTos UIoyKalbIBaHUS 3aKJII0YAeTCsl B BO3JAEHCTBUM HA OPraHU3M C JeueOHON LIEJbIo
pPa3IMYHBIX 1O CHJIE HWHTEHCUBHOCTH U TPOJODKUTEIBHOCTU pa3IpaKeHUI, HAHOCHUMBIX B
OIIpE/IETICHHBIE TOUYEYHBIE YYAacTKH, DPACIIOJIOKEHHBIE B KOXKHOW IIOBEPXHOCTH TIOJIOBBI, JIMILA,
TYJIOBHILA U KOHEUHOCTEH, TOCPEACTBOM CIIELIMATIbHBIX aKKYTYHTYPHBIX UIJI.

Tospesxcoenusa \ napvr YMH. Hanbonee 3ppekTuBHBIMI METOAAMHU MpU3HAHbBI (hoHODOpE3 C
I'KC; ammmunynscdopes 2%-HbIM pacTBOPOM HMKOTHHOBON KHCIIOTBI; METOJIMKA JUHAMUYECKOU
ANEKTPOHEHpOoCTUMYIALIMU ¢ npuMeHeHueM amnmapara DiaDENS PCM; urnopednekcorepanust B
Toukax bamie — B MecTrax BXoza M BBIXOJa BeTBeW V maphl; KHHE3MOJIOIMYECKOE TeHNHUpOBaHUE;
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NPOBEICHUE runepOapuvIecKoi OKCUT€HAIIUH; rps3eneyeHue IS BOCCTAHOBJICHUA
nepuepruyeckoro KpOBOOOpPAIICHUS] M YYBCTBUTEIBHOCTH B MSITKHX TKaHAX — Hapy)KHbIC

aNIJIMKaUYd TaMOyKaHCKOW TPsI3H B CTEPUIIBHBIX M30JIHMPYIOUIMX cal(eTkax ¢ ABYMs AIEKTPOIAMH
(1+2 mxA) [53]. Ilpumensiercs Taxxe BTA [54].

Tospesicoenuss n. lingualis. Tlpu wuedpormatuu n. lingualis Ha IepBOM 3Tare JICYECHUS
MpOBOAUTCS TpoTuBoBocaynmtenbHas Ttepanus (HIIBII) ¢ wucnonmb3oBaHueM 4pecKOXHOM
AIIEKTPOHEUPOCTUMYIIALIUH C (PUKCAIIMEH aKTUBHOTO AJIEKTPOJIa B 001aCTH MEHTAJIBLHOTO OTBEPCTHUS
¥ HACTPOMKOH mpubopa Ha yJIBTPAKOPOTKYIO UIUTEIBHOCTh UMITYJIbCA MIPU BBICOKOHM 4acTOTE TOKA.
Jus  ycTpaHeHuss ~— OT€Ka  MECTHbIX ~ TKaHed  IalMeHTaM  NPOBOAAT  HMHBEKLIHHU
IIPOTUBOBOCIIAIMTEIBHBIMA, UMMYHOIETIPECCUBHBIMU U JECEHCUOMIM3UPYIOIMMH IpernaparaMu
(I'KC, TaBerui1) BHyTPUMBIILIEYHO.

[locne cHATHMS OTeKka W HApyUICHUs TKAaHEBOIO METabo/M3Ma, BBI3BAHHOTO HIIEMUEH,
HAYMHAIOT MPOBEJECHUE Trunepdapuyeckoil okcureHanuu. B kadectBe (u3nmyeckoil peabuauTanuu
IUI. HOpMaJIM3alui KpOBOOOpaIlleH!sI 1 BOCCTAaHOBJICHUS YyBCTBUTEIIBHOCTH, a TAKXKE OpUEHTALUU
S3bIKa B IIOJIOCTH PTa, MALMEHThl BBINOIHIIOT KOMIUIEKC T'MMHACTUKU: BBITATMBAaHHUE SI3bIKa C
YCHJIMEM, HANpsHDKEHUEM MBIIII IIed Ha HECKOJIBKO CEKYH], pacciabjIeHHeM H IMOCIEAYIOIINM
noropeHreM 3-20 pa3; cMelleHue s3blka B CTOPOHY MSTKOro Heba ¢ ycuiueMm U (ukcanueil B
TaKOM IOJIO)KEHUHM Ha HECKOJBKO CEKYHJI, C MOCIEAYIOUMM pacciabieHueM u nosropeuem 3-20
pa3; BBITATMBAaHUE U CKJIAJBIBAHUE SI3bIKA BIOJb C MOCIEIYIOIIMM JAbIXaHueM uepe3 poT 20 cek.
DTOT KOMILICKC YIpaXHEHHI HEOOXOIMMO ITOBTOPSITH HAa MPOTsHKEHUU 5-7 aneit [55].

Ilospescoenusa n. laryngeus recurrens. HaunoHanmbHas MEAMLMHCKAas —acCOLMAIUSA
OTOPUHOJIAPUHIOJIOTOB OTMEYAeT TEHJCHLMIO K YBEJIMYEHUIO 4YHciaa OOJbHBIX C Mape3aMu U
napajuyaMu Toptanu [56]. DTo cBA3aHO C POCTOM OIEPAaTUBHBIX BMEIIATEILCTB HAa OpraHax,
KOHTAKTUPYIOIIKUX C BO3BPAaTHbIM I'OPTaHHBIM HEPBOM — I'OPTaHH, IIMTOBUAHOM XKelle3e, Tpaxee U
nuieBoje. JleueOHas TakTMKa NpU JBYCTOPOHHEM Mapajiyye TOPTaHM 3aBUCUT OT CTENEHU
JBIXaTeIbHBIX PACCTPOMCTB, pa3Mepa roloCcoBOil 1IesIi, OCHOBHOTO 3a00JI€BaHUs M COMY TCTBYIOIIEH
natonoruu [57, 58]. W3BecTHO, uTO B TeueHUEe 6-12 mecsieB mociie MOBPEKIACHHUS BO3BPATHOTO
TOPTaHHOTO HEpPBa BO3MOXKHO YaCTUYHOE WJIM IOJIHOE BOCCTAHOBJIEHHME MOABMXKHOCTH T'OJIOCOBBIX
cknagok [59, 60]. ITosTromy siedeHue OOJBHBIX C MApaJidOM TOPTAHU B TEpBble MECSIBI MOCIE
TpaBMbl n. laryngeus recurrens peKOMEHIOBAHO HAYMHATh C KOHCEPBATHMBHOM TepamuH,
BKJIIOHaroIied (u3nonedeHre, 3IEKTPOCTUMYJISILUIO MBI TOPTaHW, 3aHATHE Yy ¢oHomnena. B
MIpoLIeCcCe JICUEHUS JKEJIaTeNIbHbIM SIBJISIETCSl IPOBEACHUE CTPOOOCKONIUU HUCCIIEIOBAaHUE MOAABISAET
OTCJIEAUTh JWHAMHUKY (YHKIMOHAIBHOTO COCTOSHUS TOpPTAaHW, IMpPU 3TOM HajJU4uue KoJeOaHWi
CIIM3UCTOM OOOJIOUKH TOJOCOBOHM CKIIQAKHM MO €€ MeAMaIbHOMY Kparo SIBJISIETCS MPOTHOCTUYECKH
OJaronpusATHBIM MIPU3HAKOM, YBEIMUHBAIOIIMM BEPOSTHOCTh pa3pellieHus napesa B Oy1yIieM.

[IepBocTeneHHON 3aaduell pU ABYCTOPOHHEM NapaJInye TOPTAHM SBIISIETCS BOCCTAHOBIICHHE
HOPMaJIbHOM TPOXOAMMOCTH IbIXaTENbHBIX IyTel. B mepBele Mecslpl mocie MOBPEXKIACHUS .
laryngeus recurrens apIXareiabHas HEIOCTaTOYHOCTh MOXKET HapacTarh, MOITOMY Yy MHOTHX
MALMEHTOB MTPOBOANUTCS SKCTPEHHOE HAJI0KEHNUE TPaXeoCcTOMbl. METO/IbI KOHCEPBATUBHOTI'O JICUEHMUS
JIBYCTOPOHHETO Iapajiiya TOpTaHU pa3padoTaHbl KpailHE CKYAHO, MOCKOJIbKY IMpPH HapacTaHUU
JbIXaTeIbHON AUCPYHKINN B TUTAHOBOM/3KCTPEHHOM MOPSAKE HAKIJIAbIBAETCS TPAXEOCTOMA.

ITpu doHOMEMUECKON KOPPEKLMHU TOJI0Ca OTMEUAETCs] HEKOTOPOE YIyUIIEHHE JbIXaTebHON
(GyHKIMHU 3a cueT OCOOOW TEXHMKM JABIXaHHs, OAHAKO MPUPOCT BO3AYIIHOTO IMOTOKA MPU 3TOM
CyOONTUMANBHBIA TSI COXpPAaHEHUSI COLMAbHON M (u3uveckoi akTuBHOCTH [61]. HamGompmmit
3¢ dekT npu KOHCepBAaTUBHOM Tepanuu oTMmedeH npu uHbeknuu BTA B m. cricoarytenoideus
lateralis.

Ha cerogssimiHuii 1eHb HakoIUleH OOJBLION KIMHMYECKUH omnblT npuMmeHeHuss BTA mnpu
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CIAaCTHYECKHUX TUCTOHUSX TOPTAHOITIOTKH, TPEMOPE TOPTAaHU, TUIIEPTOHYCE nuieBoaa [62, 63]. Kak
JIOKaJbHBI MHOpPEIAKCaHT JieKapcTBeHHbIH mpemapar BTA wMokeT OBITh HUCHOJB30BaH IS
ocnalieHus yria HaKjIoOHa IIMTOBUIHOTO XpsIla KIEepean, YTo MOBJIeYeT 32 CO00H MoIupUKaIHIo
IIUPUHBI U (HOPMBI MOJIOCTH TOPTAaHU HA YPOBHE CPEIHEro 3Ta)ka C PacHIMPEHHEM IpOCBeTa s
MIPOBEJICHUS BO3TyXa.

W3BecTen MeToj ymydllIeHHUs IbIXaTelbHOW (DYHKIMU TOpTaHH UHBEKLUEH JIEKapCTBEHHOTO
npemnapara BTA B 6okoByto m. cricoarytenoideus lateralis monx OMI -kouTponem [64, 65]. IIpu 3Tom
UCIOJB3YETCS  JIOCTaTOYHO  CJOXHBIA  HSHAONAPUHICATbHBIM JOCTYI C AaHAaTOMUYECKUMU
SHAOCKOMMYECKUMH OPHUEHTHPAMH MBI TOPTaHU, KOTOpPbIE MOTYT OBITb W3MEHEHBI BBUAY
HaJIW4Yus y MalKeHTa JABYCTOPOHHEro Mapaiuya ropTaHu. DTOT crocold MO3BOJISET JA03UPOBAHHO
paccnabuate m. cricoarytenoideus lateralis, 4To CIOCOOCTBYET YBETMYEHHUIO PACCTOSHUS MEXKIY
rOJIOCOBBIMHU CKJIQJIKAMH U YIYUYIIEHUIO JIbIXaHUS.

JlokaneHoe BBeneHue BTA wumeer psg npeuMyliectB. Bo-NepBhIX, J€4EHUE XOPOIIO
MIEPEHOCUTCS M HE CBA3AHO C PUCKOM CEPbE3HBIX OCIOXKHEHHUI. BO-BTOpBIX, BO3MOXKEH BHIOOD
OAHOM WJIM HECKOJIBKUX MBI JJIi WHBEKIMA W TOoAOOp JO3bI Ipemapara, 00ecCIeYHBAONICH
KEJIAEMYIO CTETIeHb pacciadienus [66].

Taxke ObLIO AOKa3aHO, 4T0 MHBEKUUU BTA 1Mo maHHBIM BUAEOCTPOOOCKONHMH MPHUBOAMUT K
YBEJIIMYCHHUIO BO3IYIIHOTO IMOTOKA U U3MEHEHHUIO COCTOSHUS rojioca y OONBHBIX C 3CCEHIIUATbHBIM
TpemopoM rosoca [67].

Nuvexkuss BTA wmoxker couerarbes ¢ mMuoctumymsiueid. [lokasaHo, 4ro coueranue
AMEKTPOCTUMY/ISIIUK m. cricoarytenoideus posterior u uubekimn BTA B m. cricoarytenoideus
lateralis BoccTaHaBIMBAET IbIXaHHE Yy OOJILHOTO C IBYCTOPOHHUM Mapain4doM ropranu [68].

Kpome Toro, ¢ 11e1p10 akTUBHU3allMM HEPBHO-MBILIEYHOTO ariapara Hapy>KHbIX U BHYTPEHHHUX
MBIILI TOPTaHU IIPOBOJUTCS BUOpOMaccaxx NepeJHEeO0KOBON MOBEPXHOCTH €U U MPOEKIMH BXO/1a
HIOKHET0 TOPTAaHHOTO HepBa. B Hauane Kypca BHOPAIlMOHHOTO Macca)ka HCIONB3yeTcs HU3Kas
yactota BuOpanuu 10 I'n, mo Mepe BOCCTaHOBIEHHUS T0JI0OCa YAacTOTa BHUOpAIMM TOBBILIAETCH,
nocturas K KoHiyy kypca 100 I'rg [69].

JlpixarenbHasi THMHACTUKA U BUOpOMaccaXk MOATOTaBIMBAIOT TOJIOCOBOM anmapar K (oHaluu.
B »TO BpeMs HCuUe€3alOT WIM YMEHBUIAIOTCS MNApecTe3UH, YMJIUHAETCS PEYeBOM BBIIOX, INpU
JIAPUHTOCKOIMHU YacTO OTMEYAETCs MOSBIEHUE CIIA0bIX KOJeOaHUI roiocoBbIX CKag0K. OCHOBHBIM
3TarioM  TOJOCOBOW  peabWiInTaluu  sBISETCS  KOOpJAMHAIUS  TOJIOCOBOIO  ammapara
(doHOIIEANUECKUMH YNIPAXKHEHUSMHU, WM MOCTaHOBKAa rojioca. MoHomeauveckue yHpaxHEHUs
BBINOJIHAIOTCS] B COYETAHNUHU C BUOpOMaccakeM Ha o0JIacTh BXOXKJEHM Nn. laryngeus recurrens.

3aKIIIOYUTENIbHBIM 3TAllOM SIBJISICTCSl aBTOMaTH3alMs NpaBuWibHOM (onaruu. IIpoBoaurcs
YTEHHE TEKCTOB, CTUXOB, Nepecka3oB. PeueBoil Marepuan moadOHpaeTcss ¢ y4eTOM HMHTEPECOB U
npo¢eCcCHOHATBHON HampaBICHHOCTH OOJbHOTO. lonocoBas peaOumuTanusi BBITOIHAETCS TIO
O0IIeANTAKTHUECKUM TMPUHLUIIAM: HOCIeI0BaTeNbHO, MO3TAHO, CUCTEMAaTH4YHO, OT MPOCTOro K
CIIO)KHOMY, YYHTBIBAIOTCS BO3PACTHBIE U MHMBHyalIbHbIE 0COOeHHOCTH [69].

Kak moka3bIBaloT MHOTOYHUCIIEHHBIE PaOOThl, U3yYEHUE PEHMHHEPBALIMM OPraHOB M TKaHEH
SIBJISIETCSl aKTyaJbHOM 3aJadyedl B COBPEMEHHOW MeIuIMHE. byaymiee 3Toil oTpaciud CTOUT 3a
KOMOWHHPOBAaHHBIMU METOJMKAMH, HAllpUMEpP 3a Takou, kKakyro mpemnoxkuiau Kang Sung-Bum et.
al. Tak, coueTanne HEpBHOTO TpaHC]epa ¢ HeWPOTHU3aIKEel TOCPEACTBOM KOHIIyUTa — 3TO Haubomee
TPYIOEMKasi, HO B TO )K€ BpeMsi, IepCHEeKTHBHAs MPOLEAypa peMHHEepBAIMU JII000H TKaHu, JTH000ro
opraHa M KOHeyHOocTed. Vcrnonp30BaHME pPEMHHEPBAIMOHHOW XHUPYPrUM TOJIOBBI W  IIEH
MoJpa3syMeBaeT NpUMEHeHue IyOokux 3HaHud B obnactu xupypruu ITHC, wnelipoxupypruu,
YEJIOCTHO-JTUIEBOM XUPYPrUH, TUIACTUUECKOW XUPYPTUH, HEBPOJIOTUH, (PU3HOIOTUU M aHATOMHHU
IMHC u IIHC nna paHHero BbISBIEHUS NAaTOJOTMM M BBIOOpAa Hambosee ONTUMAIbHOW TAaKTUKU

—G)
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 113



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

nedyeHus. Tem camplM, CTOMT OTMETHUTh, YTO PEHHHEPBALMOHHAS XHUPYprus — 3TO CJIOXKHAsi,
TBOpUYECKasl XUPypruyeckas CHeruaibHOCTh, TpeOyrolIas pa3HbIX HaBBIKOB W 3HaHuu [70, 71].
Crienanuct, 3aHUMAIOIIUICS penHHEpBaIen, 00s13aH ObITh IITyOOKO OCBEIOMJICHHBIM 32 paMKaMH
cBOeH mpodeccuu I yCIEeITHOTO BHIIIOTHEHUS oneparu [72].

HepBbl ros1oBBI M 1I€M 3HAYMTEIBHO OKA3BIBACT BIMSHUE HA KAaue€CTBO KM3HM IAIMEHTA,
OKa3blBa€T OrPOMHOE BO3JAEHCTBHE Ha (YHKIMOHAJIbHBINA, COIMAJBHBIN, 3CTETUYECKUH,
MICUXOJOTUYECKUN U SKOHOMHUUYECKUHN aCIEKThl YEJTOBEUECKON JKU3HU. SIBIsETCA 11€J1€CO00pa3HbIM
muddepeHnrpoBaTh TpU OOIMIKMpPHBIE 00MacTu omeparuBHBIX BMemareiabcTB Ha [THC. OcobGenno
BA)KHO BBIJIEJATh PEUHHEPBALMOHHYIO XUPYPIUI0, KOTOpas TaK WIM MHAue BaXkHa ISl XUPYpPIoOB,
CHELUATU3UPYIOUIUXCA Ha ONEpalMsAX TOJOBbI U IIeH. TepMUH «pEHMHHEPBAILMOHHAS XUPYPIHs»
IpernonaraeT OrPOMHBIM HMHTEpec B IlaHe Oosee mumpokoro pasButusi xupyprum [THC.
KomruiekcHBIE ~ MYJIBTUAMCUMIUIMHAPHBIA — TOAXOX K mpoOieMe 3HAYMTENbHO  IOBBIIIAET
3¢ (HEKTUBHOCTD TEpaIHu.

[Ipu omnpeneneHun 1aHa BEACHUS MallMEHTa JOJDKHBI PAacCMAaTPUBATBCA  METOJBI
XUPYPrUu€CcKOro, KOHCEPBAaTUBHOIO JIEUEHHUS, & TAaKXKE CHOCOObI peabuUIUTalMM C MPUMEHEHUEM
¢usnvecknx ¢aktopoB. IlosToMy B JedeHHMe napanuyeii HEPBOB TOJIOBHl W IIEH JIOJDKHBI
BOBJIEKAaThCS Bpaud Pa3iUYHbIX CHELUATbHOCTEH: YEJIFOCTHO-JIMUEBbIE XUPYpPry, HEHPOXHPYPIH,
IUIACTUYECKUE XUPYPTU, OTOPUHOJAPUHIOJIOTH, HEBPOJIOTH, Bpauyd MEIUIIMHCKON W (QHU3nUecKoi
peabmnmuranuu,  (HU3NOTEPANEBTHl,  OKYJIHUCTBHl, CTOMAaTOJIOTH,  HEHPO(PHU3UOJIOTH,  Bpadd
(YHKIMOHATBHON THArHOCTUKH.
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Annomayusi. BBINONHEH MHOTOJETHUM PETPOCHEKTUBHBIA AMHIEMUOJIIOTUYECKUN aHan3
3a0oneBaeMOCTH ¢ Kopblo cpeau Hacemenuss . Om  (2009-2023 rr). 3aboneBaeMOCTh
XapaKkTepu3yeTcsl MEePHUOANYHOCTHIO TMOABEMOB 3a00J€BAEMOCTH Yepe3 JBa-TpU rofa U CHaJoM
MOCJIE IPUHSTHIX OTBETHBIX MEP Ha BCIIBIIIKH, TAKUX KaK JOMOJHUTEIbHAS MAacCOBasi IMMYHH3AIINS
ySI3BUMBIX Tpynn HaceneHus. OaHako HauaBmmiics B 2018 rogy moabeM 3a0051€Ba€MOCTH KOPbIO
npoaospkaics B tedenue Tpex et (2018-2020 rr.). Takxke HauaThlil ¢ BECEHHE-JIETHUM TIEPUOJIOM B
2023 roma, HECMOTpS Ha OpraHu3alHio MNPO(UIAKTUYECKUX U MPOTUBOIMUAEMUYECKHX
MEpPOIPUATHH, MOABEM 3a00JIeBa€MOCTH KOPbIO Mpozorkaercs U B 2024 rogy, HauMHas ¢ 3UMHe-
BECEHHEr0 Iepuoga. B JaHHOM HCCIIEIOBAHWU BBIABICH HHU3KUH OXBAar BaKIMHALIMEH J€Te B
nepuon ¢ 2019 no 2023 roasl Ha ypoBHE 85,0-95,0%, 4TO CBSI3aHO C Pa3IMUYHBIMU TPUYUHAMH
(HemOCTI)KEHUE BO3pacTa, MEIUIMHCKHE OTBOJBI, OTKAa3 POAMUTENEH OT BaKLUWHAIMK, MUTPAIHS
HACEJICHHsI 1 HEM3BECTHBIM MTPUBUBOYHBIN CTATYC H JIp.).

Abstract. The article reflects a long-term (2009-2023) retrospective epidemiological analysis
of measles incidence among the population in Osh, characterized by a periodic increase in incidence
every two to three years and a decline after the adopted response measures to outbreaks, such as
additional mass immunization of vulnerable groups of the population. However, the increase in
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measles incidence that began in 2018 continued for three years (2018-2020). Also, the increase in
measles incidence, which began in the spring-summer period in 2023, despite the organization of
preventive and anti-epidemic measures, continues in 2024, starting from the winter-spring period.
This study revealed low vaccination coverage of children in the period from 2019 to 2023 at
the level of 85.0-95.0%, which is associated with various reasons (underage, medical exemptions,
parental refusal to vaccinate, population migration and unknown vaccination status, etc.).

Kntouesvie cnosa:  topon, Kopb, BakKlWHA, NPOQUIAKTUYECKUE TPHUBUBKU, JCTH,
BHYTPUOOJbHUYHAS UHDEKITHS.

Keywords: city, measles, vaccine, preventive vaccinations, children, nosocomial infection.

Kops mpencraBiasier coboif OIHO M3 CaMbIX KOHTAardo3HBIX 3a00JEBaHHMM cpelau Bcex
KarenbHBIX MH(EKIMI, W3BECTHBIX 4YEJIOBEUYECTBY. OJTO BHPYCHOE 3a0oJeBaHHE IeperaeTcs
[IPEUMYILIECTBEHHO BO3AYIIHO-KaNeJbHbIM MyTeM. OJHAKO B Pe3y/lbTaTeé MHOTOJIETHEH NpaKkTUKU
BaKLMHAIIMK JIETeH CIIeKTp 3aboseBaeMocTH m3MeHmics. HecMmorpst Ha Hanmnumne 3(eKTUBHBIX U
0e30MacHbIX BAaKIMH IPOTUB KOPH, OHA TMO-TIPEKHEMY OCTAeTCs 3HAYMMOW MpoOIeMon s
CUCTEeMBI OOIIECTBEHHOTO 3/paBooxpaHeHus. Kopb Ha MpOTSHKEHUM BCEM MCTOPUU 4YeIOBEYECTBA
ObUIa ero MOCTOSHHBIM CIYTHUKOM. 3a0ojieBaHHE OBLIO PaclpoOCTPaHEHO Ha BCEX TEPPUTOPHSIX,
BKitodasi Keipresckyro PecnyOnuky, 1 Bo BceX KIIMMAaTH4eCKHX 30HaX 3eMHOro mmapa. Cepbe3Hble
OCIIO)KHEHUSI U CMEpTeNbHbIe HCXOAbl 3a00JIeBaHUS HAHOCWIM 3HAYUTENbHBI IKOHOMUYECKUU,
COLIMAJIbHBIA U MaTepHANIbHBIN yIIepo.

Curyauus ¢ KOpPbIO OCTaeTcsi HampsHKeHHOM M 1o ced jgeHb. Cioydau KOpH CTajlH
¢ukcupoBarscst ¢ koHIa 2011 roma B pasubix ropomax Keipreizckorr PecryOnuku. Bembimku u
OTJENIbHbIE O4Yaru KOpH 3apeructpupoBanbl B Omickoi, XKaman-Abanckor u Uyiickol o0macTsx
pecnyonuku. PacnpocTpaHeHre KOpU B CTpaHE CBSI3aHO, MPEXJIE BCETo, ¢ HEMPUBUTHIMU JIMIIAMH, &
TaKXKe C 3apa)XCHHEM JIIoJIed, paHee He OOJIEBIMX KOPbIO U HE BAKIMHHpPOBaHHBIX. [0 maHHBIM
BO3, B 2023 roxy 3apeructpupoBaHo 0oJiee 1eCITH MUJUIMOHOB CITy4aeB 3a00JI€BaHUs, U3 KOTOPBIX
6onee 136 ThICSY 3aKOHYHIIUCH JIETATBHBIM HCXOJIOM.

B suBape-okTsi6pe 2023 rona B EBpormeiickom peruone 3apeructpupoBano 30 208 ciydaes
kopu. CMepPTHOCTB OT KOPH COCTaBMIIa 0KoJ10 2% OT 0011iero yrcia 3abosesmux [1, 2].

L]envio nacmosweti pabomel CTall aHATIU3 SMUAEMHUOIOTMUECKUX JaHHBIX 7S IPEJICTaBICHUS
HauOosee TOJMHOM XapaKTepUCTUKM SIUAEMUYECKOro TIpolecca KOpeBoW HH(eKkuuu, u
PO UIAKTUKI

Mamepuanvt u Memoowl ucciedo8anus.

Marepuanom JUisi HCCIENOBaHUS MOCIYXWIM TOKa3areau 3a00JIeBaéMOCTH KOpPbIO 10
oT4eTHbIM (opmaM Ormckoro ropozckoro Llentpa ['occansnuananzopa ¢ GpyHKIMEH KOOpAMHALIUH
AesaTenbHOCTH 1Mo OuIckoi 00macTH.

MeTo0510THsI UCCIIEA0BaHUSI OCHOBAaHA HA COBPEMEHHBIX NMPUHIUIAX HAYYHOTO MO3HAHHS U
OpPraHM30BaHa B COOTBETCTBUU C IMOCTABICHHOM IIEJIBIO.

3ab01eBaeMOCTh KOPBIO B TOpOZe TpoaHanu3upoBana 3a nepuon 2009-2023 rr. u nepBbie 6
mecsneB 2024 roma. Mcnonb3oBaH PETPOCIIEKTUBHBIA M ONEPATHUBHBIN 3MHUJIEMHOIOTHYECKUNA
aHalin3, a TAK)Ke CTPYKTYPHbIE METOJIbI MCCIeI0BaHUsA. AHOHUMHOE aHkeTupoBaHue 50 poxuteneit
rpymnna ceMeHHbIX Bpadeil MpoBesIeHo B MepHoJ ¢ OKTAOps no nexadbps 2023 rona.

Pesynomamet uccnedosanus u ux oocyxcoenue

[IpoBeneH peTpOCHEKTUBHBIN AMHUIEMHOJIOTHYECKH aHaIU3 M 00paboTKa CTAaTHCTUYECKHX

JaHHBIX 10 KopeBoi uHGpekuu B ropoae Om Keipreizckoii Pecniyonuku 3a 2009-2023 rr. B pa3zpese
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aIMUHUCTPATUBHBIX TEPPUTOPUNA U BO3pacTHOW rpymmbl 0-14 J€T BKIIOUUTENBHO. AHAINU3
SNUAEMHUOJIOTUYECKOW CHUTyallud [0 KOpU TIOKa3aJ, YTO MHOTOJETHSS 3a00JeBaeMOCTh
XapaKTepu3yercs MEepUOJUYHOCTHIO MOIBEMOB KaX/ble 2-3 rojla ¥ CHIKEHHUEM IOCJE MPUHSITHIX
OTBETHBIX MEp B BHUJE JOMOJHUTEIHLHOM MacCOBOM MMMYHM3AIMU YS3BUMBIX TPYMI HACEJICHUS B
2011 u 2015 ronax.

B ropone Om B 2011 romy Habmromanuch criopaandeckue cirydan kopu (16,4 cioyyas Ha 100
TBHICSIY HACEJICHHUS). YBEIWYCHHUE YPOBHS 3a00JIEBAEMOCTH U MAcCOBasi PETHCTPAIUs CIIy4aeB KOpU
npousonum B 2015 roxgy, korma mokaszarenu 3abosneBaeMocTd Ha 100 Thicsy HaceleHHUs Ha THKE
nocturanu 380,0 ciyuas. C 2018 roga, B Teuenue Tpex jget (2018-2020 rT.), Ha TeppUTOpUHU TOpoIa
€XKErogHO perucTpupoBaiuck ot 5,3 go 20,7 cayydas Ha 100 Teicsy HaceneHus. [locnennuit nogbem
3a00JIeBaeMOCTH KOpbhIO ObLT 3adukcupoBaH B 2023 roxy, ¢ yBenuueHUEeM mokasarens 1o 115,4 Ha
100 TeICAY HaceneHHs. DTOT POCT MPOJODKAETCA M B TeKylue mecTh MecsueB 2024 rona,
nocTurayB ypoBHs 216,8 Ha 100 Teicsu Hacenenus (Pucynox 1).
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Pucynok 1. Muoronetnss nunamuka (2009-2024 rr) 3aboneBaeMocTh KOpbIO HaceieHue ropoae Omr
Keiprenckoii Pecriyonuku, nokaszatens Ha 100 Thic. HaceneHUs

Takue u3MeHEHUs B AMMIEMHOJIOTHYECKOM Ipoliecce KopeBoi mHdpekiuu B ropoae Omr 3a
MocJeIHee IeCATHIIETHE MOJIHUMAIOT BOIIPOC O HEOOXOIMMOCTH M3YyUEHMs CIEeIYIOIUX aCHEKTOB:
U3MEHEHUE CPOKOB M IUIAHOB MPOBEACHUS NPOPUIAKTUUECKUX MPUBUBOK IPOTHUB KOPU Cpeau
HACEeJICHHsI; MMMYHOJIOTHYECKOE MCCIEJOBAHUE MMMYHHOI'O CTaTyca HACEIEHUs 110CIIe BaKIIUHALIUU
U PpEeBaKIMHALMHU, a TaKKe MOCTHH()EKIMOHHOTO HMMMYHHOIO cTaTyca Iepe0oJeBIIuX KOpbIo;
nosiBJieHHe Oosiee BUPYIEHTHBIX IITAMMOB BHpyca KOpH; pa3paOOTKa HOBBIX METOIUK IS
KaueCTBEHHOM OpraHu3alnuu 60prObl ¢ 3TOM HH(pEKIHen u ap.

[Ipu ananuze ypoBHs oxBara ummyHu3anueu ¢ 2019 mo 2023 roas! BEIICHWIOCH, YTO YPOBEHb
BaKLMHAIIMU [TPOTHB KOpHU KoJebascs B npeaenax 85,0-95,0%. Takoil ypoBeHb 0XBara, 110 OLIEHKaM
BO3, cunraercs 10CTaTOUHO HU3KUM. JTa CUTyallus, B CBOIO OYEPEb, IPHUBEIA K MAKCUMAIBHOMY
YUCITy 3apaX€HUN KOpbIO, 3apernctpupoBaHHbIX B 2023 roxy u nmponospkaromuxcs B 2024 roxy
rocJie HauboJsiee HU3KOT0 0XBaTa BakIMHaIMel npotus kopu (Pucynok 2).

B nocnennue Tpu roga HabIrogaeTcs pe3kuil pocT 0TKa30B HACENeHHs OT MPO(MUIAKTHIECKUX
NPUBMBOK, 3arutaHupoBaHHbIX Mo mporpammam KIIK (kops, maporut, kpacuyxa) u KKB (xops,
KpacHyxa, BEeTpsiHasl OCIia).
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Pucynok 2. Bemonnenne mnana npodumaktudeckux npuBuBok KIIK m KKB B opranmzammsx
3apaBooxpanenue r Omr Keipreizckoit Pecryonmku 3a nepuon 2019-2023 rr.

VYpoBeHnb 0TKa30B BeIpoc B 3,4 pasa: ¢ 2,4% B 2021 r no 6,6% B 2022 r u 8,3% B 2023 1. D10
MIPUBEJIO K HAKOIUICHUIO HE HMMYHHBIX KOHTHHIE€HTOB K KOPHM B TOpOAE U OCJIOXKHEHHUIO
AMUJACMHOJIOTHYSCKOW CUTYyallud, TaK KaK CHCHH(PHYECKOTo JICUYCHHUs, HAIPaBICHHOTO IPOTHB
BHpYyCa KOpH, HE CYyIIEeCTBYeT. BakumHaims ocTaeTcs €IMHCTBEHHBIM CIIOCOOOM 3aIlllUTHI OT KOpHU
(Tabmuma 1).

. Tabauna 1
TTPUYMHA OTKA30B OT BAKIIMHALIMN JETEN
B 2021-2023 rr, r. O Keipreisckoii PecrryOmiku
2021 2022 2023
n % n % n %

OO011ee KOJMIECTBO OTKA30B 206 582 726
Penurnosusie yoexieHus 93 451 369 63,4 405 55,7
ComHeHHs B 0€30MMaCHOCTH BaKIIMHBI, OTCYTCTBUE 113 55,9 213 36,6 321 44,3

WHPOPMAIIMH O IPEUMYIIECTBAX BaKI[MHAIIUH U JIPYTHE

CoracHO OTYETHBIM JAHHBIM TOPOJCKOTO IEHTpa TOCYIapCTBEHHOTO CaHUTapHO-
SMHUIEMHOIOTUYECKOTO HAJI30pa, OCHOBHAs MPUYMHA OTKA30B — PEIUTHO3HBIC YOEKIICHHUS.
OCHOBHBIE MOTHBBI TPOTUBHUKOB HMMMYHONPO(QUIAKTHUKH CpEeOu OSTHX TpPYHN CBS3aHBl C
yOexxJIeHHEeM, 4TO YeJIOBEeK 00J1a1aeT BPOXKICHHBIM HMMYHUTETOM, a BaKIIMHBI COAECPIKAT BEILIECTBA,
3arpenieHHble penuruei [1].

JloJist OTKA30B 10 ATOW MPUYMHE 3a TIOCIEHUE TPU Trojla BRIpOCIa U cocTaBiseT ot 45,1% mo
63,4%, 4yTO OcTaeTrcs Cepbe3HO MpobiemMoll B o0macTH 3apaBooXpaHeHus. Bropas mnpuunHa
OTKa30B — OTCYTCTBHE JIOBEpHUS K KaueCTBY BAKIIMH M ONACEHHsI MO MOBOIY MOOOUHBIX 3(PPEKTOB.
OTO CBf3aHO C OCBEIOMJIEHHOCTBbIO pOJUTENEeH O HEyJayHbIX CiaydasX HWMMYHU3AIUH U
MOCTBaKIMHAIBHBIX PEAKLIUSIX, KOTOpPbIE, IO UX MHEHHUIO, IPOU3OILIN M3-3a BO3MOXHOI'O HU3KOTO
KauecTBa BaKIIMH, YTO MPUBEJIO K YXYALICHUIO 30pOBbs AeTei[1].

B ropoze 3T0T ypoBeHb OTKA30B TAK)K€ OCTAETCS OTHOM U3 OCHOBHBIX MPOOJIEM, COCTABIISAS OT
36,6% no 55,9% B 2021-2023 rr. [lepBolit cyyail kopu 06611 3apeructpupoBa B Mapte 2023 1 (2,1
Ha 100 Teic HaceneHus) B ONICKOM TOPOACKOW KIMHWUYECKOW OonpHUIlE. bBonbHON ObLT
TOCIHUTAIN3UPOBaH B MH(EKIMOHHOE oTneneHue ¢ quarnosom OPBU u momeniex B o01ryto najary.
WHKyOalMOHHBIN TIepUOA COOTBETCTBYET 3a00JICBAHUIO KOPHIO, a JlaTa TOSIBICHHS CBHITH MOXET
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yKa3blBaThb Ha BHYTPUOOJBHUYHYIO HMH(OEKIHIO. DMHUIEMUOJOTHYECKOE HCCIIeI0OBaHHE IOKa3ao,
YTO MEPBBIC J(Ba CiTydas MHOEKIMH CTaIl HCTOYHUKAMHU JaIbHEHINEro pacnpocTpaneHus kopu [2].

B panpHelimieM »OMAEMUOJIOTHYECKAs CUTyallMss IO 3a00J€Ba€MOCTH KOpbKO Hadaja
OCJIOKHAThCA: B ampesie Obulo 3aperucrpupoBaHo 12,5 ciyuaeB Ha 100 Thicsy HaceneHHs.
HecMoTps Ha mpoBoMMbIE MPOTUBOAMUAEMHYECKIE U MPOPHIAKTUYECKUE MEPOIIPHUATHS, C Havaja
Masi CUTyalusl C KOpPbIO elle Ooublie yXyAlniach, U MUK 3a00J€Ba€MOCTH MPUIIEIICS HA CEPEAUHY
mass — 23,2 ma 100 teIC HaceneHus, a B mioHe — 18,5 mHa 100 ThIC HaceneHHs. 3aTeM C UIOJIS
HauajlaCh TEHIEHINS K CHIDKEHMIO 3a0oieBaemoctd, ¢ 14,1 mo 3,2 ma 100 TeIic HaceleHus 10
okTs10ps. OiHaKo ¢ Hayaja HOSOpA 1o Aekadph 3a001eBaeMOCTh KOPEBOil MH(EKIMel CHOBA Havasla
pactu, ¢ 10,4 1o 14,1 na 100 Tbic HaceneHus.

YBenuueHue ypoBHs 3a00J1€BA€MOCTH U MacCOBast PETUCTPALIHS CIIy4aeB KOPH MPOAOIIKAIOTCS
U B TEUEHUE IepBbIX 1iecTH Mecsaues 2024 1, nocturnys nokasarens 211,8 na 100 Teic HaceneHusl.
3a 9TOT mepuoja B TOpofe 3aperucTpupoBaHo 964 ciydyas ¢ MOIO3pEHHEM Ha KOpPb, U3 KOTOPBIX
IuarHo3 ObLT MmoaTBepskaeH jadopatopHo B 240 ciyvasx (24,9%), MO KIMHUYECKUM KapTUHAM U
AMHUIEMHUOIOTUYECKIM JaHHBIM — B 555 cimyyasx (57,6%), a B 169 ciyuasx (17,5%) nuarHos Obu1
OTMEHEH B NOJIB3Y APYTHX HH()EKIIMOHHBIX 3200JICBaHHIA.

[Ipu omepaTUBHOM SMUAEMUOIIOTHYECKOM €XKEHEJEIIbHOM aHalu3e 3a00JeBaeMOCTH KOPBIO,
HAa OCHOBaHWU OHKCTPEHHBIX H3BEIIEHUN W TOATBEPKICHUN CIy4aeB KOPH, BBICHUIOCH, YTO
BBICOKHH yJIeIbHBIN BEC MOATBEPAKICHHBIX JUarH030B OTMeueH Ha 3-6, 8 u 9 Henensix — ot 48% 1o
69%, a Taroke Ha 13-16 u 21 "Henensax — ot 35% mo 54% (Pucynox 3).
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Pucynox 3. Exemecsiunas peructpauust kopeBod uHepexmuu B r Om 3a 2023 r (ma 100 ThIC
HaceJIeHHUE)

DTO CBUIETENHCTBYET O IMOBBIIIEHHOW HACTOPOKEHHOCTH Bpauyeil K KopeBoW MH(EKUHUU B
Hayasie 2024 r (¢ sHBaps O MapT), KOrja Ipy MEepBUYHOM OCMOTpPE MAIMEHTOB C MOA03PEHHUEM Ha
KOpb JMarHo3 ObUI yalle MOATBEpXkJaeH jaboparopHo. B mocnemyronme mecsusl (¢ ampens 1o
MIOHb) HAOJIOIaeTCsl CHIKEHUE TI0J[auy SKCTPEHHBIX U3BEIICHUH O ClTydasX KOpU U CHIKEHHUE J10JIN
nmabopaToOpHBIX MOATBEpP K ACHUH 3a00neBanus (18-25 nenenu 2024 1), 3a uckimoueHueM 16 Hemenu
arpersi, Korja okasareib JJabopaTOpHOro MoATBepkIeHus cocTaBui 54% (Pucynok 4).

C suBaps no utoHb 2024 1, mo cpaBHeHuto ¢ 2023 1, 3a607€BaeMOCTh KOPbIO MPOAOJIKAET
pactu B 1,9 paza (¢ 111,1 mo 211,8 ma 100 ThIc Hacenenms) (Tabmuma 2). ExxemecsuHas
perucTpanms ciay4daeB MOKa3bIBAET, YTO B AHBApE MokKazaTesnab coctaBuia 33,6 Ha 100 Thic HaceneHus,
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a B mtoHe — 21,6 Ha 100 ThIC HaceneHusi. Camble BRICOKHE TTOKa3aTeu 3a001€BAEMOCTH 3a TIEPBBIC
IIECTh MECSIIEB TEKYIIETo rojia orMeueHbl B eBpane — 49,3 na 100 Thic HaceaeHus, U B anpesie —
38,6 Ha 100 TBHIC HACEICHUS; CaMbIe HU3KHE — B UIOHE, ¢ moka3areiieMm 21,6 Ha 100 Thic HaceneHUs.

[Tpu ananuse moabema 3aboneBaeMoctd B 2023 T, ciiy4an KOpU HAOIIONATUCh B BECCHHE-
JIETHUW TIepuoJ] (Maii-uroib), Torna kak B 2024 r 3a mepBbIe MIeCTh MECSIEB HAOII0MaeTCss 3UMHE-
BECEHHUI NEPHOJI TIOIbeMa 3a00J1eBaeMOCTH (SIHBapb-Mai).

68 69

57
39
35
29 25
24
22
18 21 20 20 21

15 28 38 48 58 6H 7H 82 93 108 11128 135 145 158 168 178 181 191 208 21H 22H 23H 241 25H

SHBapn $eppanb Mapt Ampent Mait HIOHb

Pucynok 4. ExeHenenpHas peructpanvs 3a00J€BAaEMOCTH W TOATBEPXKACHHUE KOPEBOW WHQEKIIUU
nabopaTtopHoe, KIMHUYECKOE H, SMTHUAEMHUOIOTHIECKAM MOKa3aHUAM

Tabauma 2
EXXEMECAYHOE PETMCTPALIMS KOPEBOM MH®EKIVHW CPEJN HACEJIEHU A
r. Omr 3a 6 mecsres 2024 T.

AHBapb espans mapm anpenb mat UIOHb Bcezo

abc. u 126 185 132 145 126 81 795

HHT. TI0K 33,6 49,3 35,2 38,6 33,6 21,6 211,8
Cpenu 3a0oneBHIMX KOpbIO Oonblias Joys MPUXOAUTCS Ha aeTel no 14 mer — 89,1%,

nogpoctkoB — 1,1%, u B3pocibix — 9,8%. YactoTta pacnpocTpaHeHusl KOpU cpeau nereit po 14
ner cocraenser 6,2 ciydas Ha 1000 npereii. OcoOeHHO BBICOKAash 4acTOTa PacHpOCTPaHEHUS
3aperucTPUpPOBaHA B MJIAJIIEM BO3pacTe: Ha epBoM Mecte aetu 1o roaa (39,8 na 1000 nereit), Ha
BTOpOM — JeTH B Bo3pacte 1-4 net (6,1 Ha 1000 neteit), u Ha TpeTheM — aeTu 5-9 et (2,2 ciy4das
Ha 1000 nereit). B Bo3pacte 10-14 net 3apeructpupoano 23 ciayyas (0,5 va 100 Thic HaceneHus), a
B Bo3pacte 15-19 net — 9 ciyuaes (0,3 Ha 100 Teic Hacenenus1). B Bo3pacTHbIx rpynmnax 20-29 ner
n crapue 30 et yactora paclnpoCTPaHEHHOCTH KOpH odeHb Hu3kags — oT 0,18 mo 0,9 ma 1000
Hacenenwus (Tabmuma 3).

3a mepuoa uccieqoBaHus B eueOHo-npodunakTuyeckux yupexxaeausx (JIITY) ropoaa Owuio
3apEeTUCTPUPOBAHO 23 SMHUJIEMHUYECKUX Odara KopeBoW MH(pEKInHu, B pe3yiabTare KOTOPHIX ObLIO
BbIsiBIIeHO 137 BHyTpuOonbHHYHBIX uHGpeknuit (BBU). U3 wux B 11 snupeMuyeckux ouarax
JeTCKOTO0 MH(PEKIIMOHHOTO cTannoHapa 3adosenu 92 pedenka (11,6%), B oGmacTHON MeKpaitOHHOM
JIETCKON KIIMHUYECKON OoJpHHIE B 12 smuaeMHYecKuX ouarax 3apaswiuchk 28 nmereit (3,5%), u B
APYTUX J1e4eOHO-TIPOPHUIAKTHUECKUX YUPEKACHUAX roposa 3apasuiucek 17 nereit (2,1%).

Jlonst BHYTpHOOJBHUYHOTO 3apa)keHHsi KOpeBOW uH(eKuuel B CTalMOHapax COCTaBMJIa
17,2%. ®axkropamu BHYTPUOOJIBHUYHOTO 3apa)K€HHUsI CTaJd HEJOCTAaTOYHOE COOIIo/IeHne
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MIPOTUBOSIIUIEMUYECKUX MEp TPHU BBIABICHUH OOJHHOTO HAa TOCHUTAILHOM YpPOBHE, TaK Kak
MePBBIN CiTy4ail KOpU ObUT FOCIUTAIN3UPOBAH B OOIIYIO Majary.

Tabnuma 3
3ABOJIEBAEMOCTHU KOPEBOM MHO®EKIIMU 11O BO3PACTHBIM I'PYIITIIAM
r. Om, 3a mecth MecsueB 2023 r

Bospacm 0o 200a 1-4 59 10-14 15-19 20-29 30 zem u cmapwee Bcezo

abc.u 340 234 111 23 9 50 28 795
ya.Bec 42,8 29,4 139 2,9 11 6,3 3,5 100
HHT. TIOK 39,8 6,1 2,2 0,5 0,3 0,9 0,18 211,8

B ocranpHbIX ciiyuasix 3apa’keHue JeTei B CEMEUHbIX ouarax coctaBuiio 27,8%, B mKomax u
cpeau npueszxux — 0,5%, B gerckux gomkonabHbIX yupexaeHuax (JAY) — 0,2%, u ormeuaercs
BBICOKHH y/ICIBHBIN BEC CIIydaeB ¢ HEM3BECTHBIMM HCTOUYHMKAaMU HH(eKImn — 55,8% (Tabnuua 4).

. Tabnuna 4
MECTO 3APAXKEHUME KOPEBOUW MH®EKLIMU
o r. Omr 3a 6MecseB 2024r.

Bbu  cll AV  Cemetinvie ouaeu  Ilpuesowcue  Heuszgecmmo Bceeo

abc.u 120 4 2 221 4 434 795

yI. BeC 15,1 05 025 27,8 0,5 55,8 100

N3 708 nereit B Bo3pacte A0 14 net, 3a0oneBmmx Kopwio, 42,8% He ObUIM MPUBUTHI TPOTUB
Kopu 1o Bo3pacty (meHee 1 rona), 29,6% oTkazanuch oT BakuuHamu, 10,7% He uMenu CBeAeHHM 0
npuBuBKax, 8,1% uMenn MeIMIIMHCKUE OTBOAbI, a 1% COCTaBIsAIM MUTPHUPYIOLIEE IETCKOE
nacenenue (Tabmuia 5).

Tabauma 5
YI[EJ'H:HBIPT BEC B IIPOLIEHTAX O 3ABOJIEBAEMOCTU KOPU CPEJIM JAETEN
HE ITOJIVUUBIHINX I[TPOPUITAKTUYECKUE ITPUBHBKHU 1 ITPUBUTHIX KIIK, KKB
r. Om 3a nrecth Mecsites 2024 r

KIIK KKB  Ilpusum  Omxaz Ilo Meo Muepayus He He
go3pacmy _ 0meoo NpUSUM __ U36ECMHbIL
41 13 54 235 340 65 16 741 85
5,2% 1,6% 6,8% 29,6% 42,8% 8,1% 2% 93,2% 10,7%

B 10 xe Bpems 6,8% nereii, 3a0051€BIINX KOPbIO, ObIIN BaKIIMHUPOBAHbI M PEBAKIIMHUPOBAHBI
B COOTBETCTBUU C KajieHaapeM NpuBuUBOK. 13 Hux 5,2% nomyunnu nepsyto no3y KIIK, a 1,6% —
BakuuHy KKB. Takue ciyuan cpenu BaKIMHHPOBAHHBIX MOTYT CBHMJIETEIBCTBOBATH O BO3MOKHOM
ocnaOleHud HMMMYHHUTETa C TEYeHHEM BPEMEHH WIM O TOM, YTO Yy 3HAYUTEIbHOH YacTH
BaKIIMHUPOBAHHBIX JIeTel He BbIpabOTaliCi MMMYHHUTET IIOCJIE€ IEpPBOM M BTOPOM 103bl. OTO
MOJPa3yMEBaET, UTO peajbHbIH ypOBEHb UMMYHUTETA, BbI3BAaHHBIH BAaKIIMHOM, BEPOSITHO, HAMHOIO
HIKE 0)KMJAEMOT0 U 3HAUUTEIbHO HUKE YMCIIa BAKIIMHUPOBAHHBIX JIUL. AHKETHPOBAHUE [T0KA3aJIo,
9TO OOJIBIIMHCTBO POJUTENEH MPEACTABISIOT COOOM KEHIIIMHBI.

N3 ompomennsix 56% uMer0T cpenHee oopasoBanue u 46% — Briciiee oOpazoBaHue. 48%
poauTeNel CUMTaId CBOM 3HAHUS O MPOSIBIEHUSX KOPH HEIOCTaTOYHBIMM, MPUYEM YPOBEHBb
MH(GOPMHUPOBAHHOCTH ObLT OTHOCUTENIBHO HUXKE Cpeau poauTenedt B Bospacte oT 31 no 40 ner. O
NyTAX TepeJayd KOpu MOJHOCThIO OcBeaomiieHbl Obuin 37,5% poaurteneit, 25% — 4YacTHUHO
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ocBezioMyieHbl, a 14,6% He 3Hamu 0 KopeBoi nHpeknuu Hudero. O MeTomax MUarHOCTUKH KOPEBOU
nHpexnuu 3Haim 21,3% poaurenei.

N3 50 onpomennbix 41,3% poauTeneii 3HaIN Bce MEpbl MPO(UIAKTUKE KOPEBOH MHPEKINH,
31,3% oTMeTWIM JMIIb HEKOTOPBIE MEPONpUATHS MO mpoduiakTuke kopu, a 14,6% He 3HAIH O
Mepax MpoQpUIAKTUKN KOPH.

Buvioowl

1. OcHOBHO¥ MPUYMHOHN POCTA U PACIIPOCTPAHEHUS! KOPH CcTal0 (POPMHUPOBAHNE HEMMMYHHOM
MPOCIIONKK CPEeIHd HACeJNeHUs W3-3a MEAMIMHCKAX IPOTHUBOIOKA3aHUH W  OTKa30B  OT
NpOPUIAKTUICCKUX TPUBUBOK, YTO TMPHUBEIO K IMOPAKAEMOCTH MPEUMYIIECTBEHHO CpeIu
HeNpuBUTHIX jaeTert (93,2%). DTo BKIIOYAeT: HE JOCTHKEHUE MPUBUBOYHOTO Bo3pacTa 0 1 roma —
42,8%, orka3pl oT BakuuHauuu — 29,6%, orcyTrcTBue cBeaeHuid o mpuBuBkax — 10,7%, u
MEIUIIMHCKHE OTBOIBI — 8,1%.DakropaMu 0OOCTPEHHS IMUACMHUYECCKOW CHUTYallMH IO BHYTPH
OOJBHUYHON 3apa)KEHHOCTH KOPBIO B JeueOHO-TpoduminakTuueckux yupexaeHusx (JIIIY) ropona
O cTanu HeIOCTaTOYHOE COONIOIEHUE MPOTUBOAIHIEMHYECKUX MEP MPH BBISBICHUU OOJILHOTO Ha
TOCTIUTAIIBHOM YPOBHE U €r0 TOCIUTAIU3AIMUS B OOIIYIO MajaTy Jisl JICYCHHS.

2. MHoronetHsas 3a007ieBaeMOCTb KOphio B ropoae Ol XxapakTepusyercs NepHUOAUYHOCTHIO
MOILEMOB 3a00JIeBaHUs Kaxaple 2-3 Tola M B BECCHHE-JIETHUW M 3WMHE-BECEHHUU IEPUOJIBI.
[ToBbIIEHHE HACTOPOKEHHOCTH MEIUIIMHCKUX PAOOTHUKOB U YBEIUYCHHE TOJAUM SKCTPEHHBIX
W3BCIICHUH O  TIOJAO3PEHWH HA  KOPEBYH  HMH(MEKIHWIO  CIOCOOCTBYIOT  TMOBBIIICHHUIO
MOATBEPKIAEMOCTH KOpeBoil nH(ekiuu B ropone. He ummyHnHas npocioiika: OCHOBHOM NPUYHHON
pocta 3a00J1eBa€MOCTH KOPBIO SBJISETCS HAMYKME 3HAYUTEIbHOM HEe MMMYHHOW MPOCIOWKH Cpenu
HaceJIeHUsl, B OCHOBHOM CpEIM JI€Tel, KOTOPbIe HE MOJYYUIIU MPUBUBKHU MO Pa3HBIM MPUUYUHAM.
Bricokuii pOLIEHT OTKAa30B OT BaKIMHAIIMH, OTCYTCTBUE CBEICHHUM O MPUBUBKAX U MEAUIIMHCKUE
OTBOJIbI CIIOCOOCTBYIOT PacipOCTPAHEHUIO 3a00JIeBaHus.

Pexomenoayuu:

1. VnydmreHue BaKIMHAIMKA OXBaTa BaKIMHAIMEH: HEOOXOMUMO TPEINPUHSATH MEPBI IS
MOBBIIIICHUST OXBaTa BaKIMHAILMEH, OCOOCHHO CpeAu JeTeil M CHUXKEHUE YPOBHS OTKa30B OT
MPUBUBOK; aKTUBHOE WH(GOpPMUpPOBaHHWE U 00pazoBaHUE Ui POAUTENEH; MOHUTOPHUHT
MIPUBUBOYHOTO CTAaTyca; KOPPEKTHOE BEJICHUE IOKYMEHTAIIUU O TPOBEJCHHBIX BAKITMHAIIHSIX.

2. VYcuieHWe KOHTPOJIS 3a COONIOJCHHEM NPOTHBOIIUIEMHUYECKMX Mep B JIC4eOHO-
MPOQUTAKTHYECKUX YUPEXKIEHUAK, OCOOEHHO TPH BBISBICHUH OOJNBHBIX KOPBIO; HEJOMYIICHUE UX
pa3MerieHuss B oOHMX Tanatax; oOyueHHe IMepcoHamna, MPOBEACHHE OOYYEHHS] MEIUIIMHCKOTO
MepCoHaA MO YIPABICHUIO HHOEKIIUSIMHA U MEPaM MTPEI0CTOPOKHOCTH.

3. PanHee oOHapyXeHHE W pearMpoBaHUE, YIYYIICHUE CHUCTEMBI PAHHETO OOHApYKEHUS U
OTIOBEIICHUS O CIIy4asX KOpeBOoi MHQEKIUU. AHANMU3 JMUIEMUOIOTHYECKUX JTAaHHBIX PETyIsSIpHO
JUTSL IPOTHO3UPOBAHUS ¥ MOJTOTOBKH K TOTEHIIUAIBHBIM MUEMUYECKUM BCTIBIIITKAM.

4. OOpa3oBareibHbIE MEPONPHUITHS JJs TOBBIIICHHUS OCBEJOMIECHHOCTH O Ba)XHOCTH
BaKIIMHAIIAH, TIPU3HAKAX KOPH B Mepax MPO(UIaKTHKH.
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Annomayus. BpoxJIeHHbIE TTIOPOKU Pa3BUTHSI SABJISIOTCS OAHOW M3 HanOoJee YacCThIX MPUYHH
MJIaJIeHYeCKOH CMEPTHOCTH M WHBAJUJAHOCTH Yy AeTed, a BpokIeHHble mopoku cepaua (BIIC) B
CTPYKTYpE BCEX aHOMAJIMI pa3BUTHs 3aHUMAIOT Beayllee MecTo. B craThe npuBeneHbI JaHHBIE
PETPOCHEKTUBHOIO aHajInW3a KapT YMEpIIUX JAETel OT CIOKHBIX BPOXKJIEHHBIX IMOPOKOB CEpAlla U
BIIC B coderaHun C MHOXECTBEHHBIMH IOpOKaMu pa3BuTus. llpoBeneH aHamu3 Kapr
MaTOJI0Or0aHaTOMUYEeCKUX uccaenoanuii 102 nereid ot 0 10 2 set, ymMepuux B poaoMax U J€TCKUX
OoonpHMIax T. bumkek. [TogGop KapT BCKPBITHIX AeTeil mpoBoawica Ha Oaze PecmyOnukaHckoro
[1aTOJIOr0aHAaTOMUYECKOTO O10po. B pesynbrare 1maToiaoroaHaTOMHUUECKHX UCCIIEJOBAHUN BBISIBICHbI
W3MEHEHUs1 cepana W Jerkux. Ha »srtame pomwnbHoro aoma u3 102 geredt ¢ TKEIBIMH
BPOXKJIEHHBIMU TOPOKaMH cepAna ymepau 70 HOBOPOKIEHHBIX, YTO B CPEAHEM cocTaBuiIo 68,6%.
Cpenu BpOXKIEHHBIX IIOPOKOB cepliia Npeolsafany MOPOKU Cepila ¢ a0pTOJIErOUYHBIM COpOCOM
KpOBH C JIETOYHOU rumepreHsueil — y 45 nereit (44%), B 4aCTHOCTU NE€PEKT MEXKKETyI0UKOBOU
MEPETOPOAKHU, AEPEKT MEXKIPEACEPAHON NEPErOpoAKH, Jajee JyKTYyC3aBUCHUMBIE MOPOKH Ccepla
JUarHocTupoBanbl y 25 gpered (24,5%), kyma Bouun Terpaga Danno, TpaHcno3uuus
MarucTpajbHbIX COCYJOB. MHOXECTBEHHBIE BPOXK/IEHHBIE MOPOKHU Pa3BUTHS umenu 23,5% nereil:
BO BCeX ciydasx peructpupoBanack BIIC B coueTaHnu ¢ HECKOJIBKUMH MTOPOKAMU PAa3BUTHS, TAKUX
KaK aHOMaJls KOCTHO-MBIIIEYHON CHCTEMbl C YEpPEerHO-JIULEBbIM JUMOP(PHU3MOM, aHOMAIUH
KEIyJOYHO-KUIIIEYHOTO TPaKTa M MOYEBBIBOJAIICH CUCTEMbI, aHOMaJMs Jerkux. Haubomnee yacrtas
accormarusi BIIC ¢ mopokamu Jpyrux OpraHoB U CHUCTeM Habmromanach B ciaydasx aedexra
MEXOKETYIOUKOBOM — MEPEropoAKH, JAePeKTa  MEXIPEeICEepAHON  Meperopoikd, OTKPBITOrO
apTepHabHOTO MPOTOKA.

Abstract. Congenital malformations are one of the most common causes of infant mortality
and disability in children, and congenital heart defects (CHD) occupy a leading place in
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the structure of all developmental anomalies. The article presents data from a retrospective analysis
of charts of children who died from complex congenital heart defects and congenital heart defects in
combination with multiple developmental defects. An analysis of the pathological examination
cards of 102 children from 0 to 2 years old who died in maternity hospitals and children's hospitals
in Bishkek was carried out. The selection of autopsy cards of children was carried out on the basis
of the Republican Pathological Bureau. As a result of pathological studies, changes in the heart and
lungs were revealed. At the maternity hospital stage, out of 102 children with severe congenital
heart defects, 70 newborns died, which averaged 68.6%. Among congenital heart defects, heart
defects with aortopulmonary shunting with pulmonary hypertension predominated — in 45 children
(44%), in particular, ventricular septal defect, atrial septal defect, then ductus-dependent heart
defects were diagnosed in 25 children (24.5%), which included Tetralogy of Fallot, transposition of
the great vessels. 23.5% of children had multiple congenital malformations: in all cases, congenital
heart disease was recorded in combination with several malformations, such as an anomaly of
the musculoskeletal system with craniofacial dimorphism, anomalies of the gastrointestinal tract
and urinary system, and an anomaly of the lungs. The most common association of congenital heart
disease with defects of other organs and systems was observed in cases of ventricular septal defect,
atrial septal defect, patent ductus arteriosus.

Kniouesvie cnosa: BpOXKIEHHBIA TOPOK CEPJLIA, MHOXKECTBEHHBIE BPOXKJICHHBIE IOPOKH
pa3BHUTHUS, IEPUHATAIBHAS CMEPTh, ACTH, (PAKTOPHI PUCKA.

Keywords: congenital heart disease, multiple congenital malformations, perinatal death,
children, risk factors.

Bpoxnennsie nopoku cepaua (BIIC) — onuu u3 Hambosiee pacnpoCTpaHEHHBIX MOPOKOB
pasBUTHS Yy JeTell — OCTalTCs BeAylled NPUYMHOM cMepTH B MIiajiield BO3pacTHON MOMYJSAIHUU
[1]. [Io mupoBbIM naHHBIM, 0000meHHbIM BO3, BuUAMMBIE TPU POXKICHUU TOPOKH Pa3BUTH
(aHOManuuM) omnpeaensoTcs npuMepHo y 2,5% Bcex HOBOPOXKAEHHBIX. CoOmacHO JTUTEpPaTypHBIM
JaHHBIM, YaCTOTa BCTPEYAEMOCTH BPOXKIEHHBIX MopokoB cepaua (BIIC) B momymsiuuu BapsupyeT B
HMIMPOKHX Tpenenax - ot 2,4 o 15,17 na 1000 HOBopoXAeHHBIX neteit [2, 3].

B nocnennue roapl HabmOmaeTcss M3MEHEHUE CTPYKTYpbl BPOXKICHHBIX IOPOKOB ceplua, B
YaCTHOCTH yBEJIMYEHHUE YJEJIBHOTO Beca TSXKENIbIX KOMOMHUPOBAHHBIX ()OPM, HACTO MPOTEKAIOIINX
C pa3BUTHEM HEIOCTAaTOYHOCTH KpoBooOpateHus [4].

Cpenn nereil, pOXAAOIUXCA C CEPACYHBIMH AaHOMAIUSAMH, JIETAIBHOCTh YPE3BBIYANHO
BbIcoKa. K xoH1y 1 Henmenn ymuparot 29% HOBOpOXIEHHBIX, K 1 Mecsiy — 42%, k 1 rony — 87%
nereid. CpenHuii cpok rudenn 0onbIIMHCTBA 00IbHBIX — 59474 nHs [S].

ITo nanusiM BO3, B GOJBIIMHCTBE CTPaH MOPOKH PAa3BUTUSI HOBOPOXKIECHHBIX 3aHUMAIOT OJTHO
U3 BEAYyLIMX MECT B CTPYKTypE€ CMEPTHOCTH JIOHOLIEHHBIX JETEl M BO MHOIOM OIPEAEISAIOT
MOKa3areJid WHBAIMIAHOCTH C JeTcTBa. [losTomMy MeamMko-colMaibHas 3HAYMMOCTH MPOOJIEMbI
BPOXJCHHBIX TOPOKOB Pa3BUTHUs OYeBUAHA [ 7]

HecMotps Ha gocTuxkeHus! COBpeMeHHOM Haykd, B KbIprei3cTaHe OTCYyTCTBYIOT JOCTOBEPHBIE
JaHHBIE O CTPYKTYpE M PpaclIpOCTPaHEHHOCTH BPOXKACHHBIX NOPOKOB cepaua. Ilo ceenenuro
HanuoHnanpHOTO MCCIeI0BaTeNIbCKOI0 MHCTUTYTAa XUPYPTUHM Ceplla U TPaHCIJIAaHTALMU OPraHoB,
OTMEYaeTcss HH3Kasg perucrpanus OOJIbHBIX, KOTOpas HE JaeT IOJIHOTO MpPEeACTaBlIeHUs 00
oTaenbHbIX (opmax mopokoB. [lo nmanHepiM HarnumoHanbHOro CTaTMCTHYECKOTO KOMHTETA
Keipreizckoii PecnyOnuku exeronHo poxknarorcs oxono 150 000 nereit, u3 nHux O6osee 2000
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POXKIAIOTCSL C BPOXAECHHBIMH IIOPOKaMHU CEpAlla, IOJOBUHE M3 HHUX TpeOyercss olepaTUBHOE
BMEIIATENbCTBO.

L]env: n3yunth yactoty u crpykrypy BIIC cpenn ymepiux nereid, natb MOp(hOIOTHUECKYIO
OLIEHKY COCTOSIHMIO CEepJua W JIETKuX y HoBopoxJeHHbIX ¢ BIIC, nmepeHecimux nepuHaraabHYIO
TUIIOKCHUIO.

Mamepuanvl u Memoovl UCcIe008aHUs.

[IpoBeneH peTPOCNIEKTUBHBIN aHAIU3 KapT MaroJIOr0AaHATOMUYECKUX uccienoBanuid 102
neret ot 0 1o 2 net, ymepmux ot BIIC B couetanuu ¢ ApyruMu MopoKamMu pa3BUTHS B POIJIOMAxX U
JeTcKuX OoNpHUIIAX I. bumikek.

[TonGop kapT JeTeil MOJBEPTIIMXCS BCKPHITHIO IMpoBOAMJICS Ha 0aze PecrmyOnmkaHCcKoro
MaTOJIOTOAHATOMUYECKOTO OI0pO.

Pesynomamot u o6cyscoenue.

AHanu3 ciiy4aeB Imokasai, uyto cpenu ymepmux jaereil ¢ BIIC geBouex Owuio 40 (39,2%),
MapauKoB — 62 (60,8%). BospacT ymepmux nereit cocraBmi: 0-5 cyTok xu3nu — 68 (66,6%), ot
6 cytok 1o 28 nueit — 14 (13,7%), ot 29 aneit go 6 mecsueB — 13 (12,7%), ot 6 1o 12 mecsien
— 1 (1%), ot 1 roga no 2 net — 3 (2,9%), meptBOopoxkaennsie — 3 (2,9%). U3 102 npereii ¢ BIIC
Ha 3Tare PoAUIBLHOrO JoMa yMepiu 70 HOBOPOXKJIEHHBIX, UTO cocTaBmiIo 68,6%.

B crpykrype BIIC npeBanupoBaiu MOpoKH cepAua ¢ aoOpTOJErOYHbIM IIYHTHPOBAHUEM C
JIETOYHOM runepreH3uell BbisiBIeHb y 45 gereit (44%), nanmee B yObIBaroIIeM MOPSAIKeE:
IYKTYyC3aBHCHMBIE MTOPOKHU cepana — y 25 nereit (24,5%), BIIC B coueTannu ¢ MHOXECTBEHHBIMU
MIOPOKaMH Pa3BUTHsI TMAarHOCTUPOBaHbl y 24 neteit (23,5%), cnoxublie komOuHupoBanubie BIIC ¢
cOaaHCHPOBAaHHBIM KPOBOTOKOM ObuTH B 7 ciy4asx (6,9%) u y 1 pebenka (1%) BousiBnen BIIC c
dopamenszaBucumoit nupkyssinuei (Pucynok 1).

6.9% 1,0%

= BIIC c apTo-n1erouHsIM cOpocoM

23,5% = Jlyktyc-3aBucumsie BIIC

44,0%

BIIC ¢ muoxectBeHHbIMU BITP
= BIIC ¢ cbanaHCHpOBaHHBIM KPOBOTOKOM

24,5% = BIIC ¢ ¢popameH3aBUCMOI TUPKYIISALHEH

Pucynok 1. Crpykrypa BIIC

[To maHHBIM TATONOTOAHATOMUYECKUX HCCIENOBAaHUI B OOJBIIMHCTBE CIIy4aeB OCHOBHOM
MPUYMHOIN cMepTH OB reMOoIMHAaMHUYeCcKue HapylIeHus — 68 (66,7%), nayee neroyHo-cepaeyHas
HemocTaTouHOCTh — 51 cimyuaeB (50%), monuopranHas HenoctarouHocth — y 17 neteit (16,7%),
acukcust — 15 ciyqaes (14,7%) (PucyHok 2).

B ocHOBHOM CMEpPTHOCTH JI€TEH HACTyMayia B TIEPUO/IC HOBOPOXKICHHOCTH, YTO UPE3BBIYAITHO
Ba)XHO TIPH MPOTHO3UPOBAHUU BO3MOXKHBIX YXYAIIEHUN COCTOSIHHS. BpokeHHBIE TOPOKHU CepAla,
MPUBOJAIINE K KPUTUUYECKUM COCTOSIHUSIM B MEPUOJ HOBOPOXKIEHHOCTH, cocTaBisitoT 28-30% ot
BCEX BO3MOXKHBIX TIOPOKOB cepra [6].
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" ['eMOAMHAMUYECKUE HAPYILICHUS

14,7% = JlerouHo-cepaeuHas
HEJO0CTAaTOYHOCTh
TlonuopranHas HETOCTATOYHOCTh
16,7%

= Achukcus
50,0%

Pucynok 2. [Ipuunna cMepTHBIX ciydaeB y aeteit ¢ BIIC

IIpu wuccnenoBaHuM KapT NAaTOJOrOAaHATOMUYECKMX BCKPBITUH OblIa IpOaHaIM3UpOBaHA
IPOJIOJKUTEIIBHOCTD KU3HU, TaHHbBIE TATOMOP(OIOTUYECKOTO UCCIEA0BAHUS U IPUUUHBI CMEPTH Y
nereit ¢ BIIC. V 6onpmmucTBa nereit ¢ BIIC ¢ aoprosnerounsiM myHnTupoBanueM — 31 (68,8%)
MIPOIOJHKUTENBHOCTD JKU3HU ObUTa 10 7 AHeW (nmepuHaranbHbI nepuox). Ilpu Mopdonornueckom
UCCIIeIOBAaHUN ObUIM U3MEHEHUS U CO CTOPOHBI Cep/illa U OpraHoB AbixaHus. CenTtanbHble 1eQeKThl
U IpoTOK ObLIM OombiuX pazmepos ot 0,5 1o 1,7 cM, Macca cep/ia mpeBbliliaia HOpMaJIbHbIN BEC B
2-3 paza (ot 26 1o 144 r.) 3a cuer runepTpoHun KapJUOMHOIUTOB U OTEKAa HHTEPCTHULIHS, IPH STOM
cepale U cocynsl ObUTH C(HOPMHUPOBAHBI MPaBWIbHO. Hapsimy ¢ 3TuM, jerkue ObUTH B COCTOSHUHU
JUCTENIEKTa3a U MaJOBO3AYLIHOCTH, UMEINCh YYacTKH YIUIOTHEHHs, a B HEKOTOPBIX CIydasx U
o4aru MHQUIBTPALUY, N10] BUCLEPATIBLHON IJIEBPOH OTMEUAINUCh MEJIKOTOYEUYHbIE KPOBOU3IHUSIHUS.
V nereii noxxuBImmX a0 1,5 5et, ormMedanuch Gudpo3 coCynoB U MEXaIbBEOISIPHBIX TEPETOPOJIOK.

HoBopoxaeHHble UMEIONIME NTyKTYC3aBUCUMBIE BPOXKICHHBIE MOPOKU cepaua — 13 gerei
(52%) u cuHue MOpOKH cepAla co cOaTaHCHPOBAaHHBIM KPOBOTOKOM 7 etelt (28%) mpoxunu Bcero
oT 5 MuH 110 24-27 yacos, a y aereit ¢ BIIC npu Hanuuuy KOMMYHHUKaui, *KM3Hb TPOAJINIACH 10
10  gmeii. Ilpm mopdomornyeckoM HCCIEOBAaHUM  OBUIM  OTMEUEHBI  KapIUOMETalus,
Moponoruueckass HE3peIOCTb M TMAapEeHXHWMATO3Has IUCTPO(Us BHYTPEHHHMX OpraHOB, TaK¥Ke
OCTPOE€ BEHO3HOE MOJIHOKPOBHUE, MEIKOTOUYEUHbIE KPOBOU3IUSHHS B CIM3UCTHIX 000JI04KaxX U ObLTH
M3MEHEHHsI CO CTOPOHBI BHJIOYKOBOW eJe3bl B BHJAE €IMHUYHBIX Tenel laccans, obeqHeHue
CTPOMBI, THUIOIIA3USI HAJIIOYEYHUKOB.

Cpenu wucienyeMblX HOBOPOXKIEHHBIX HMMEIUCh JE€TH C  TSKEJIBIMH  CHCTEMHBIMU
BpPOXJCHHBIMU TOpOKaMH pa3Butus — 22 pebdenka (21,5%), rae u3 BIIC npeobnaganu nopoku c
AOPTOJIETOYHBIM IIYHTUPOBAHHEM, KOTOpPbIE UMENN OoJbIlne cenTaibHble AedekTsl 6onee 0,7 cM u
OAII 6onee 0,5 cm u coueratonecs ¢ OAC, CI'TIOC, TMC u ¢ BpoxJIeHHBIMU TOPOKaMH JIPYTHX
OpPraHoOB U CHCTEM, TaKUMH KaK aruia3usl JuOO TMIIOIUIa3Hsl OHOIO M3 JIETKUX, aTpe3usl OHOTO U3
ornenoB JKKT. beumm BeiiBiaeHsl Tsokensle BIIC ¢ gpyrumm  mopokamu, Kak —JIOKHas
nuadparmaiibHas TpbbKa € BBIXOJOM B IUIEBPAJIbHYIO MOJIOCTh METEIbh KUILIEUHUKA, oMaronene ¢
JUCIIOKAIMEN MEeTeNb KUIIEYHUKA U CEJIE36HKU CO CMELICHHEM OpPraHOB CPEAOCTEHUs, aHOMAaJIUU
pa3BUTHA TOYEK (MOIKOBOOOpa3Has IOYKa, OJIMTOMEraHe(poHHsI), IMOJOBOIO WIEHA U SHUYEK,
aHOMAaJIMM Pa3BUTHS BEpXHEW 4eNtocTH, Aepopmannn koHeuHocTel, anomanuu pazsutus LIHC. Bee
3T HOBOPOXJEHHBIE POIWINCH C TPU3HAKAMH 33JE€PKKH BHYTPUYTPOOHOTO pa3BUTHA,
BHYTPUYTPOOHOI MH(peKLKel ¢ mopaxkeHneM JIerkux u neyeHu. Hanbombiiee KOMu4ecTBo ciyyaeB
cMepTu ObwT0 OT 1 MHUHYTHI 10 72-96 yacoB. OCHOBHOI NMPUUYMHONW CMEPTH SBUIUCH acHUKcUs B
poJiax U HECOBMECTUMBIE C KU3HBIO IIOPOKH.
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[To paHHBIM BCKpBITUM BbIABICHA npuunHa cMeptd 102  umccimenyemMbIx — JIeTei:
reMoiMHaMu4eckue HapyueHusi 68 (66,7%), nerouno-cepaeunas HenocrarodHocts 51 (50%),
MoJIMOpraHHas HefoctatouHocTh 17 (16,7%), achuxcus 15 (14,7%).

Bu1600wbi

KusznecriocobHocTh aereit ¢ komOuHMpoBaHHbIMU BIIP Bce wame paccmarpuBaeTcs Kak
[JIAaBHBIM KPUTEpPU B OLIEHKE COCTOSHMS 310pOoBbi. HecMOTps Ha OOCTUTHYTBIA MpOrpecc B
IIOBBIIICHUM KAa4eCTBA OKa3bIBAEMOM COBPEMEHHOM XHUPYPrU4eCKOM IIOMOIIM W WHTEHCHBHOU
Tepanuu JETSIM paHHEro BO3pacTa, pe3yJbTarThl JIEUCHHs, K COXKAICHUIO, HE BCET/a yTeUIUTENbHBIE.
3HauuTeIbHBIC 3aTpaThl Ha JIeYeHHWE M peabuiauTanuio OonbimuHcTBAa jaereid ¢ BIIP He
OTIPABABIBAIOTCS U3-3a TSHKECTH WX MOCICICTBUN M HU3KOW KU3HECTIOCOOHOCTH [6, 7].

B Keipreizcrane oTCyTCTBYeT CHCTEMA MPEHAaTaIbHON TUarHOCTUKHU, S(P(GEKTHBHOTO JIEUCHUS
U npouIakTUKU. DTO oOTpakaeT MpolieMy HHU3KOM JOCTYNHOCTH —CHEIHAIU3UPOBAHHON
MEAMIIMHCKOM MmoMouu B pernoHax. [losTomy, cMepTHOCTH neTeil mepBoro roxaa >kxusHu ot BIIC
OCTaeTCsi Ha BBICOKOM YpOBHE. Takke, MO Cel JE€Hb OCTAETCA HEPELICHHBIM BOMPOC O CPOKax
OTEPAaTUBHOTO BMEIIATEJIbCTBA, HET EIUHON TAKTHUKHU [0 BOMPOCAM HMHTCHCHUBHON Tepanud u
BBIXQXXMBAHUS JIeTell paHHero Bo3pacTa. Mcxoms U3 BbIIe NEPEYHCICHHOTO, COIVIACHO
MCCIIeIOBaHUS OBLITU CHIETaHbl CICAYIONINE BBIBODIL::

1. Ha stane poaunbHOoro aoma u3 102 neteit ¢ TSDKETBIMH BPOXKACHHBIMU ITOPOKAMH CEp/IIia
ymepiau 70 HOBOPOXKIAEHHBIX, YTO B CPEAHEM COCTaBUIIA JIETAIBHOCTH 68,6%.

2. Cpenu BIIC npeobnanany MOpPOKH ceplilia ¢ aOPTOJIETOYHBIM COPOCOM KPOBH C JIETOUHOM
runeprensueit 45 (44%), B wactuoctu JAMIXKII, JIMIIII, nanee mykTyc3aBUCHMBIE MMOPOKH Cepllia
25 (24,5%), xyna Bouwnu Terpaga daso, TpaHCIIO3UIIHMS MaruCTPaIbHBIX COCY/IOB.

3. MHOXecTBEeHHBIE BPOXKJICHHBIE TIOPOKU pa3BUTH UMenH 23,5% nereii: Bo BceX Ciydasx
peructpupoBanack BIIC B coueTannu HECKOIBKHX MOPOKOB Pa3BUTHUS, KaK aHOMAJHS KOCTHO-
MBIIIEYHON CUCTEMBI,C YepEMHO-THUIEBbIM quMophu3mMom, ¢ anomanusmu JKKT u MoueBbIBOASIIICH
cucteMbl, anomanus Jerkux. Hanbonee vactas accoumanus BIIC ¢ mopokamu aApyrux opraHoB u
cucteM Habmonanack B ciydasx JJMXKII, JIMIIII, OAC.

4. OcHoBHbIe TpUuUHBI cMepTH 102 rccaeyeMbIX 1eTei: reMoinHaMUYecKre HapyeHus 68
(66,7%), nerouno-cepaeuHasi HemocratouHocTh 51 (50%), mommopraHHas HEIOCTaTOYHOCTH 17
(16,7%), achuxcus 15 (14,7%).
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INOKA3ATEJIX MUKPOBUOJIOI'MYECKOI'O UCCIIEAJOBAHMUSA
MAPOJOHTAJBHBIX KAPMAHOB Y JIETEH C PACCTPOMMCTBAMHU
AYTUCTHUYECKOI'O CIIEKTPA 110 MATEPUAJIAM HAIIUOHAJIBHOT'O
HEHTPA OXPAHbBI MATEPUHCTBA U JETCTBA

O©/rcymanuesa M. A., Kvipevizckuii 20cyo0apcmeerHbll MEOUYUHCKUL UHCIMUMYI NePeno020mo6KU
u nosviutenus keanuguxayuu um. C.b. /lanusaposa,
2. buwkex, Kvipevizscman, mahabatdzumalieva@gmail.ru

INDICATORS OF MICROBIOLOGICAL EXAMINATION OF PERIODONTAL POCKETS
IN CHILDREN WITH AUTISM SPECTRUM DISORDERS BASED ON MATERIALS
FROM THE NATIONAL CENTER FOR MATERNAL AND CHILD HEALTH

©Dzhumalieva M., Kyrgyz State Medical Institute of Retraining and Advanced Training,
Bishkek, Kyrgyzstan, mahabatdzumalieva@gmail.ru

Annomayus. TlpoBeneH aHanu3 MUKPOOHOH (DIOpHI B MapOAOHTAIBHBIX MPOCTPAHCTBAX Y
JIETEH C paCCTPOMCTBAMH AyTUCTUYECKOIO CIIEKTpa MO0 MarepuajgaM OTIEJICHUS YEJIFOCTHO-JTULEBOM
xupypruu HanmoHanbHOro 1eHTpa OXpaHbl MaTE€pUHCTBA U JeTcTBa, 3a nepuoxg 2020-2022 roxa.
CpaBHUTENBHBII aHAaMU3 MHUKPOOHON (IIOpbl MAapOJOHTAIBHBIX KapMaHOB IOKa3bIBaeT Ha
MOJIOKHUTENIBHYI0 JUHAMUKY MPEUIOKEHHOTO aJrOpUTMa OKa3aHUsS CTOMATOJOTUYECKON MOMOIIH
JIETSIM C PAcCTPOWCTBAMH aAyTHCTHUYECKOTO CIEKTpa, [0 CPaBHEHUIO C  OOMICIPUHSATHIM
TpaguIMOHHBIM MeToaoM (p<0,05).

Abstract. An analysis of the microbial flora in the periodontal spaces of children with autism
spectrum disorders was carried out based on the materials of the Department of Maxillofacial
Surgery of the National Center for Maternal and Child Health for the period 2020-2022.
A comparative analysis of the microbial flora of periodontal pockets shows positive dynamics of
the proposed algorithm for providing dental care to children with autism spectrum disorders
compared to the generally accepted traditional method (p<0.05).

Kniouesvie cnosa: netu, paccTpoiicTBa ayTUCTUUECKOTO CIIEKTPa, MUKpOQIIopa.
Keywords: children, autism spectrum disorders, microflora.

HauOonpmield maromoruei ¢ TsokenabIMH (OpPMaMU HHBIMAHOCTH C JIETCKOTO BO3pacTa
ABJISIOTCS 3a00JI€BaHUS LIEHTPAIbHOW HEPBHOM CUCTEMbI M BPOXJAECHHBIE TIOPOKU PA3BUTHSA, TaKHe
KaK JIETCKUN 1epeOpalibHbIN Mapanny, pacCTpoiicTBa ayTUCTHYECKOTO criekTpa U T.1. [1, 3].

OU3NOTOTUYECKUN COCTaB OpaJIbHONW SKOCHCTEMBI SIBJISIETCS PE3YJIBTaTOM KOHKYPEHTHOTO
OanaHca MEXy MUKPOOHOTOM MMOJIOCTH pTa U UMMYHHOM 3aIlIUTHON cUcTeMOH [2].

AOCOJIOTHO YHCTash MOBEPXHOCTh 3y0a B TEUEHHE HECKOJIBKMX MMHYT IOCJe KOHTAaKTa ¢
POTOBOM JKHUIKOCTBIO OyIdeT MOKpbITa IIMKONPOTEHMHAMU CIIIOHBI, KOTOpbIE 3aTeéM B TEYEHHE
CIIEIYIOIIUX CYTOK IOCTENIEHHO IOKPBIBAIOTCS OMOIUIEHKOM, KOTOpas IMPOAOIIKAET «pacTU» U
«CO3peBaThy, €CIIN €€ HE IE3UHTErPUPOBATh B TEUEHUE HECKOJIBKUX HEAENb [4, 6, 7).

Knaccupuiupyror OMOMIEHKY Ha OCHOBAaHMM MECTONOJOKEHHUS (CyNparMHTUBaJIbHAs W
CyOTMHTMBaJIbHASA) U O MAaTOT€HHOCTU (KapHEeCOT€HHbIE — alUJOT€HHbIE, TPAMMIIONIOKUTEIbHbIE
U TIepuonaToreHHble — rpaMMoTpHIaTeNbHbie). KoMMeHcanbHass MUKpOOHOTa BHYTPH OMOILIIEHKU

—G)
@ BY Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 141



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

3y0a JIeMOHCTpUpPYET AaKTUBHBIM MeTabonu3M M KoneOaHuss pH Mexay MuHepaaIu3oBaHHON
MMOBEPXHOCThIO 3y0a (9Majb WM IIEMEHT/JIEHTHUH) W OHMOIJICHKOM, YTO MPUBOAUT K BPEMEHHOMY
HapYyIEHUIO (PU3UKO-XMMHUYECKOTO PABHOBECHS MEX/Ty TKaHSMU 3y0a U pOTOBOM JKUIKOCTBHIO [5].

C yu€TOM BBIIIEN3TI0KEHHOTO BOTIPOCHI H3YUYEHHUSI COCTOSHUI MUKPO(IOPH HapOJOHTAIBHBIX
kapMaHOB y gneteit ¢ PAC, sBisieTCS BaXKHBIM IPU TMPOBEACHUH JICUCOHBIX MEPONPHATHH IS
JTaHHOMW MaTonoruu. Llens pabomwl: anann3 MUKpOOHOH (IOPHI B MApOJOHTAIBHBIX IPOCTPAHCTBAX
y JeTell C pacCTpOMCTBAMHU ayTUCTHUYECKOTO CIEKTpa IO MaTepuaiaM OT/AEICHHUS YEeITIOCTHO-
IueBol xupypruu HannoHanbHOTO IIEHTpa OXpaHbl MAaTEpUHCTBA U JAeTcTBa 3a nepuox ¢ 2020 r.
o 2022 r.

Mamepuan u memoowvl ucciedo8anus

Muxkpobuonoruueckue J1adoparopHble HCCICIOBaHUS MNPOBOAMINCH Yy 92 nereir ¢
pacctpoiictBamu  aytuctudeckoro cnekrpa (PAC) B OakTepuonornyeckoil —jabopaTopuu
Harnmonansnoro nentpa oxpanbsl marepurctBa u jnerctBa (HLIOMu/l) ropoma bumikek. /lanHoe
HCCIICIOBAHKE TTPOBOIAIIOCH IIPH OOpAaICHUH OOJBHBIX B XOZC JieueHUs Ha 1 U 7 CYTKH.

baktepuonornyeckoe HcCCIEIOBAaHUE BKIIOYAJIO: ONO3HAHUE CTPYKTYphl —accoluanui
MUKpOOHOH  (mopel.  JlaHHBIH ~ MHKPOOMOJOTHMYECKH  aHamu3  IPOBOJWICS  METOJOM
(dazoBokoHTpacTHOM MuKpockonuu (PKM) comepkumoro mapomoHTanbHbIX kKapmaHoB (IIK) u
METOIOM CEKTOpHBIX moceBoB o Gold (1965) ¢ pacuerom KojuuecTBa a3pOOHBIX M aHAIPOOHBIX
MHKpPOOPraHU3MOB B MOJy4eHHOM Marepuaie [1].

1 cpaBHuBaemas rpynna — 46 nereit ¢ PAC, KOTOpbIM IPOBOAMIIOCH JICUEHUE C IPUMEHEHUEM
TPaJAULIMOHHOTO MeToja. TpaaulmoHHOE JIeYeHHe BKJIIOYAIo MPUMEHEHHE OOBIYHOTO alropuTMa
OKa3aHUs CTOMATOJIOTNYECKON TTIOMOILIH.

2 OoCHOBHasl KJIMHUYecKas rpynna — 46 O6onbHbIX geteil ¢ PAC, KOTOpbIM NpPOBOAMIIOCH
KOMITJIEKCHOE JICYCHHE, BKITIOYAIOIIasi HOBBII METOJ] OKa3aHUs CTOMATOJIOTUYECKON MOMOIIU JETAM
C paccTpPOCTBAMH ayTHCTHYECKOTO CIeKTpa (palMoHanu3aropckoe mpemiokenue Ne943 ot
21.11.2023 r.) 1 npUMEHEHHs HOBOTO criocoba mpeMeaukaimu (maTeHT Ha u3o0pereHneNe2383 ot
30.04.2024 1.).

Pezynemamut uccnedosanus u oocysicoenue
B uccnenyempix rpynmnax Ha 1 cytku obpamienus B HHIOMu/l Bcero Beiaeneno 228 mramMmmMoB
13 00IIET0 KOJMYECTBA IIOCEBOB C BBICEBAIOIIIUMHUCT MUKPOOHBIMU coobmiecTBamu (Tabmnuia 1).

Taobmuua 1
OBIIEE KOJIMYECTBO BBICEAHHBIX MUKPOOPI"AHM3MOB 11 LITAMMOB
Ha 1 cyTKu oOpalieHus, 10 JCUCHUS
Buioenenuvie 6udvl muxpoopeanuzmos Yucno Buioenennvie 6uobi Yucno
wmammoe MUKDOOP2AHU3MOB wmammoe
Actinomyces spp. 6 Staphylococcus auricularis 2
Actinobacillus actinomycetemcomitans 14 Staphylococcus cohnii 11
Candida albicans 3 Staphylococcus haemoliticus 12
Escherichia aerogenes 2 Staphylococcus hominis 7
Escherichia agglomerans 3 Staphylococcus hyicus 21
Escherichia coli 7 Staphylococcus intermedius 9
Morganella morganii 2 Staphylococcus simulans 5
Porphyromonas gingivalis 19 Streptococcus faecalis 7
Proteus mirabilis 1 Streptococcus constellatus 17
Proteus rettgeri 1 Streptococcus pyogenes 3
Serratia marcescens 5 Streptococcus salivarius 16
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Buioenennsie 6uovt muxpoopeanuzmos Yucno Buioenennvie suovt Yucno
UWMAMMO8 MUKDOOP2AHUZMO8 WMammos
Staphylococcus aureus 33 Streptococcus sanguis 6
Streptococcus mutans 6
Bcezo sbioeneno wimammos 228

B wccnemyempIx Tpymmax B TpOIECCEe JICUCHHs, Ha 7 CYTKH, YCTaHOBJICHO yMECHBIIICHUE
KOJIMYECTBA MOCEBOB C BBICEBAIOIIUMHUCS MUKPOOHBIMH COOOIIECTBAMH, MOBBINICHUE KOJIMYECTBA
CTEPHIILHBIX IMOCEBOB B conocrapicHuu (Tabmuma 2).

Tabmuma 2
OBUIEE KOJIMYECTBO BBICEAHHBIX MUKPOOPI"AHM3MOB 1 HLITAMMOB
Ha 7 CyTKH IOCIIC JICUCHHUS

Buioenennvie 6uobt MUKPOOP2AHU3MOB Yucno wmammos

Actinomyces spp.

Candida albicans

Escherichia aerogenes

Escherichia agglomerans

GNP

Escherichia coli

Porphyromonas gingivalis 16

Morganella morganii

Proteus mirabilis

Proteus rettgeri 0
Serratia marcescens 3
Staphylococcus aureus 26
Staphylococcus auricularis 1
Staphylococcus cohnii 8
Actinobacillus actinomycetemcomitans 10

Staphylococcus haemoliticus

Staphylococcus hominis

Staphylococcus hyicus 15

Staphylococcus intermedius

Staphylococcus simulans

Streptococcus mitis

7
5
Streptococcus faecalis 5
7
4

Streptococcus mutans

Streptococcus constellatus 14
Streptococcus pyogenes 1
Streptococcus salivarius 15
Streptococcus sanguis 4
Bcezo evioeneno wmammos 169

B wutore Obuio BhIABIEHO Bcero 397 mraMMOB KyIbTyp Y J€Tel ¢ paccTpoHCTBaMu
ayTUCTHYecKoro crekTpa. [lepen Hawamom nedeHusi, OaKTepUaTbHBIN MEi3aX B MapOJOHTAIbHBIX
KapMaHax MpEeACTaBlIE€H B BUAE MOHOKYJIBTYpbl y 22% OonbHOTO, ¥ 78% OONBHBIX BBISBICHBI
acconuanuu 2-x 1 0oiee MUKpOOpraHu3MoB paznumyHoro Buja (Tabmuna 3). Pesynbrarsel n3yueHus
MHUKpPOOHOH KapTHHBI TOKa3ajd, YTO NPU XPOHUUYECKOM TI'€HEPAJTU30BAHHOM IapOJAOHTHUTE
npeoOnagaroT CTApUIOKOKKA UM CTPENTOKOKKH, B AaCCONMAIMM MHKPOOOB JPYTrUX BHUIOB
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(Staphylococcus aureus, Porphyromonas gingivalis, Actinobacillus actinomycetemcomitans,
Escherichia coli, Actinomyces spp, Escherichia agglomerans, Candida albicans).

Tabmmma 3
KOJIMYECTBO LITAMMOB KVJIbTYP 1O HAUAJIA JIEUEHU A
Tpynnot Monokynremypa Accoyuayuu MuKpoopeanuzmos
Abéc. % Abe. %
OcHoBHast, N=46 11 18 43 82
KonTpoinbHas, =46 14 26 34 74

Bropuunslii 6akTeproNIOrnyeckuii aHanu3 OOJMBHBIX OBLI NMPOBEAECH HAa 7-€ CYTKH JICUEHUS
IIPEIUI0KEHHBIM PACTBOPOM «KOYKOPCKOW» CONM C JIN30LUMOM. BBIABIEHO, 4TO B 4 pa3 CHU3WIACH
CyMMapHasi KOHILICHTpalusi B IepecdeTe Ha | M COAEpKMMOIO B BOCHAJICHHOM I1apOJOHTE.
YMeHbleHHEe 00111el KOHIICHTPALUU ObLI0 OTMEUEHO y BeeX 0onbHbIX (Tabnuia 4).

Tabnuma 4
M3MEHEHME YMCJIA TTATOTEHHBIX MUKPOOPTAHU3MOB Y OBCJIEAYEMbBIX JIETEN C PAC
(Yucno Mukpoopranu3moB/1 r TKaHH)

Cpoxu neuenus Ocnosnas 2pynna Koumponvnas epynna
1 cyTkH 3,1+0,6 x 10° 3,2+0,9 x 107
7 CyTKH 1,942,1 x 10° 2,5+1,0 x 10°

Takum oOpa3oM, Ha OCHOBAHMM IPOBEJEHHOIO MHUKPOOMOIOTHMYECKOTO HCCIIETOBaHUS
MapoJOHTANBHBIX KapMmaHOB y neteit ¢ PAC, 3a nepuox 2020-2022 ropl, M0 AaHHBIM MaTE€pHAJIOB
oTIeIeHus YentocTHO-mueBoi xupyprun HIIOMu/l, caenansl cienyronume BbIBOJbI:

1. 4ucino MHKPOOPraHU3MOB B OCHOBHOI rpymnme Ha 7 CyTKd B 1 © uccienyeMol TKaHH
coctaBuiio 1,9+£2,1 x 103, a B koHTpOnbHOIM rpymie — 2,5+1,0 x 105(p<0,05).

2. CPaBHHUTEIHHBIA aHATH3 MUKPOOHOU (UIOPHI MAPOJOHTAIBLHBIX KaPMaHOB TOKA3bIBAET, YTO
pasHHIa MEXy CpaBHUBaeMbIMM rpynmnamu coctasuia 0,6+0,8 x 102 (p<0,05). Otu pe3ynbrarsl
YKa3blBAIOT  HA  MOJOXKHUTENbHYI)  JMHAMHUKY  MPEUIOKEHHOTO  alropuTMa  OKa3aHUus
CTOMAaToJIOTUYECKON IMOMOUIN JAETSM C paccTpOCTBAMM ayTUYECKOTO CIIEKTpa, MO CPaBHEHHUIO C
OOIIETTPUHATHIM TPAAUIIMOHHBIM METOJIOM.
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Annomayus. TlpencraBieHbl Marepuaibl OTUETHBIX JAHHBIX JIEUeOHO-IMarHOCTUYECKOM
NESATEIbHOCTH OTAENECHUs NYJIbMOHOJOTMU 3a mociegnue 3-S5 ner. [lpoBeaeH cpaBHUTEIBHBIN
aHanu3 paboThl OTIENEHUS 0 U TOCie MaHAeMHH KOpoHaBUpycHOW uHbekuuu. Ob6cyxmaeTcs
MIPUYUHBI TTOBBIIICHUS TOCITUTATU3AINH JIeTeH B OT/IeTIEHNE MYJIbMOHOJIOTHUH 3a MOCIeaHue 3 roja.

Abstract. The article presents the materials of the reporting data on the therapeutic and
diagnostic activities of the Department of pulmonology over the past 3-5 years. A comparative
analysis of the department's work before and after the pandemic was carried out. The reasons for
the increase in hospitalization in the Department of pulmonology over the past 3 years.

Krnroueswie cnosa: netu, MIHEBMOHUS, 3a00JIEBAEMOCTb.
Keywords: children, pneumonia, morbidity.

[IpoGnema moBbIMIEHUsT KauyecTBA U APGEKTUBHOCTH TMOMOIIM JETSIM C OpPOHXOJIErOYHOM
MaToJIOTUEH 3aHMMAeT 0COo00€ MECTO B PNy NPUOPUTETHBIX HANPABICHUN TEIUATPUICCKON
cyx0b1. OTIeneHne MyJTbMOHOJOTHN SIBISIETCS CTPYKTYPHBIM ToApaszzesieHneM HarmoHansHOTO
LeHTpa oxpaHbl MmarepuHcTBa u jerctBa (HLIOMwu/l), npenHasHaueHHbIM JUisl OKa3aHUS
KBIM(UIIMPOBAHHON CHEIHATU3UPOBAHHON CTAIlMOHAPHONW TMOMOIIM TMPU  OPOHXOIErOUHBIX
3a001eBaHUAX y JIeTel (TPETUUYHBIA ypOBEHB), IJIe JIedarcsl JETH CO BCeX pernoHOB KeIprbi3ckoii
Pecniy6muku: Yyiickoit, Tamacckoit, Ucchik-Kynbsckoit, Haperackoit, Omickoit, [[xaman-Abdanckoi,
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barkenckoii oGmnacteit, . bumkek, Poccum u ap. crpan CHI, sBnsercs xkimHHYECKOW 0a30it
npoduIbHOro HayyHoro otaena [1, 2]..

Knununueckoe otnenenue paccuutano Ha 28 koek. Oraenenue myabMoHonoruu a0 2022 rona
(YHKIMOHMPOBAJIO Kak OTAeJeHHe ocTpod pecnuparopHoit maronoruu (OPID). B ornenenun
MPOBOJATCSA JUArHOCTHKA M JiedeHHe OoJe3HeH OpPraHoB AbIXaHUS IO CIEAYIOIIUM HO30JOTHSIM:
TsOKENass  IHEBMOHHUS;, OCTPbI  OOCTPYKTUBHBIH  OpPOHXUT €  TKENOH  JIbIXaTeNbHOM
HEIOCTaTOYHOCTBIO; OpOHXONEroyHsle 3a0oneBaHUs Ha (OHE THKENBIX MPEMOPOUIHBIX
OTATONICHMI; XpOHHMYECKas Oponxonérounas maronorus (Aud@y3HBI  MHEBMOCKIEPO3,
OpoHXO3KTaTuyeckass 0OJe3Hb, MYKOBHCIMIIO3, HACJIEACTBEHHbIE (Qopmbl  3a00sieBaHUH,
BpOXAEHHAS TMAaTOJOTHsl M TOPOKU pPa3BUTUS OpPOHXOB M JETKUX, JHIOTEHHBIM aJbBEOJUT).
[TarmeHTHl MOCTYMAOT B OTIEJIECHHUE C HANPABICHUSMH OT Bpauel LIeHTpoB ceMEWHON MEIULIMHBI
WIM TIEPEBOAATCS W3 APYTUX CTAIMOHAPOB, Tocie HeI(D(HEKTHBHOTO JIeYeHUs Ha MEPBUYHOM U
BTOPUYHOM YPOBHSX 37paBOOXPAHEHUSI.

Lenu, mamepuanvt u ux o6cyscoenus. OcBemieHa paboTa OTAEICHUS ITyJIbMOHOJIOTHH
HIIOMu/l 3a mocneanue 3-5 JeT C IMENbI0 TMOKa3aTh AMHAMUYECKHE HU3MEHEHHUs, MO KOTOPBIM
MOXXHO 3aMETUTh YBEJIMYECHHE KOJIMYECTBA TOCHMUTAIM3UPOBAHHBIX JI€Ted W HapacTaIOIIyIO
Harpy3Ky Ha MEIUIMHCKOTO NEepcoHalla, B YacTHOCTU B mepuon mocie mangemun COVID-19. B
2021 romy otaeneHHE MYJIbMOHOJIOTHU paboTalio B YCHJICHHOM M HampsbkEHHOM pexume: ¢ 21
Maprta 1o 3 HroJis OTACNIieHUEe paboTano Kak o0cepBaIllMOHHOE OTIelIeHHe-PrIbTp, ¢ 3 mroys 1o 31
aBrycra pabotayio kak oocepBarmonnoe st gedeHus nereii ¢ COVID-19 («kpacHas 30Ha», N=783
60bHBIX). CTpYKTYypa OONBHBIX, IPOJICYCHHBIX B OTAENEHUU MynbMoHoMoruu 3a 2021-2023 rozsl
npencraniensl B Tabnure 1.

Tabmuna 1
CTPYKTVYPA BOJIBHBIX, ITPOJIEUEHHBIX B ITYJIBMOHOJIOI'MU 3a 2021-2023 rT.
2021 2022 2023
Bcero nponedeno 2338* 1616 1789
Ho 1 roma 758 663 473
Hetn 10 6 met 2210 750 766

I'paxnane CHI' 1 7 6

[Mpumeuanwue: * - 1555 mynemonomnorust + 783 U3 «kpacHOW 30HBDY

Jns  Ttoro, uroObl »>(QexkTuBHEE OTpa3uTh JUHAMHKY BO3pAaCTaHUSl KOJIMYECTBA
TOCTIUTAIM3UPOBAHHBIX JCTEH B OTIEJICHUU IMYJbMOHOJIOTHH 3a TMOCIEAHHE 3 roja, HeoOXOauMO
OBLIO BKITFOYHTH TSI CPAaBHEHUS TONOTHUTENBHO qaHHbIe 3a 2018-2020 rr.
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Pucynok 1. O61iee 4ncio rocnuTaan3upoBaHHbIX aetei B 2018-2023 rr.
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Ha Pucynke 1 oT4eTiMBO BUJIHO, YTO KpUBasi, KOTOPast MOKa3bIBAET KOJUUYECTBO BBHIMTUCAHHBIX
OOJBHBIX B pa3HbIE TO/BI, pe3ko Bo3pacTaeT ¢ 2021 r T.e. B IOCTKOBUAHOM Iepuone. HopmaruHbIii
MOKa3aTellb BBITUCKU MAIMEHTOB M3 OTACICHUS MYIbMOHOJIOTHM B Mecsi Ha 4,5 BpadeObHBIC
CTaBKU 63 OONBHBIX, B rog — 756 GonbHBIX. ClieyeT OTMETHUTh, YTO MPU HAPACTAOIIEH HAarpy3Ke,
HITaThl OTJEICHUS ITyJbMOHOJIOTMU OCTAIOTCS MPEXKHHMH, YTO MOXKET OTPAa3UThCS HAa KauecTBE
OKa3bIBAaEMON MEIUIIMHCKOMN ITOMOIIH.

Ecnu cpaBuuTh mokasarenau padotsl 3a 2019 u 2023 roasr (Pucynok 2, Tabmuma 2), BUAHO,
9TO KOJUYECTBO BBIMUCAHHBIX OOJNBHBIX cTamo Ha 541 OONBHBIX OOJBINE, YTO COCTABHIIO
npuOIM3uTeNbHO 38%, COOTBETCTBEHHO YBEIMYMINCH U JPyTHE TOKa3aTesu.

[Iponeuyeno 60mMbHBIX

% BBITIOJIHEHUS KOMKO/IHEN
O60pOT KOMKHN

Cpennee npeObIBaHUE HA KOHKE

3aHATOCTH KOWKHU

[IpoBeneHo koitko/mHeH
Pucynox 2. Iloka3zarenu pabots! otnenenus 3a 2019 u 2023 roxsr

Ilocne mangemun KopoHaBHpycHOM uHGexkuuu B 2020 romy, oTaeneHue MyJbMOHOJIOIHMH B
TeueHUH 3-X JeT paboTajio B YCHJICHHOM pEXKHME, YBEIHMYMWIOCh KOJHMYECTBO BBIMTHMCAHHBIX
60sbHBIX 10 150-160%, MpoIeHT BBITOTHEHUS KOMKO/IHEH BBIpoc B 2 pasza. CpenHee npeObIBaHUE
nalyeHTa Ha Koiike 6,8. DTOT mokaszarenb Yy4YuThIBaeT crneunpuky paboTel oraeneHus. Bo
n30exaHusl penHPEKIMH ¥ PUCKAa BHYTPUOOIBHUYHOM MH(EKIMH Takue NETH BBIMUCHIBACTCS B
paHHUE CPOKH.

Tabnuna 2
ITOKA3ATEJIU PABOTBI OTAEJIEHUSA ITYJIBMOHOJIOI' MU 3a 2019-2023 rr

Toxaszamenu 20109. 2020 2021 2022 2023
[Iponeueno 6GOTBHBIX 984 498 2338* 1616 1789
IIpoBeneHo KOMKO/MHEH 6 538 2939 13 337 10 360 11 924
3aHATOCTh KOUKH 233,5 105 2425 252,7 275,6
CpenHee npeObIBaHUE HA KOMKE 6,7 6,5 51 6,4 6,8
0O060poT KOMKH 34,8 16,3 47,1 39,5 40,4
% BBITIOJIHE-HUSA KOMKO/IHEH 68,7 30,9 140,1 130,6 125,2

* - 1555 myneMoHosoTHs + 783 «KpacHast 30Ha

HauGonpimii TpOLEHT BBIMHCAHHBIX OOJBHBIX, 3a OTYéTHBIA nepuon (Tabmuma 3),
COCTaBJIAIOT AeTH 110 6 et — 78,2%, B ToM umcie aetu a0 1 roga — 30,0%. Crnenyer oTMETHUTS,
YTO JTUHAMHYECKH 3a TOCJIEIHHE 3 To/la OTMEYAETCs] POCT YHCIIa TOCHUTATU3UPOBAHHBIX JETEH
crapiie 6 net. Ha Pucynke 2 moka3aHbsl TUHAMHUYECKHE WU3MEHEHHUS BO3pacTa JIeTel, MPOIeueHHbIX
B OT/IeTICHUH TynbMoHoNoruu 3a 2020-2023 rr. (4 rona). JlanHble M3MEHEHHSI B OCHOBHOM CBSI3aHBI
C SMUAEMUOJIOTHUECKOM cutTyaruei B rony. Ecnu B 2021 roxy 6s110 6onbiie aereit ot 1 1o 6 net, To
B 2022 romy yBEIMYUIIOCH KOIMYECTBO AeTeil M0 1 roma, B 2023 rogy yBEIMYUIOCH KOJTHYECTBO
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JeTel cTapie 6 JIeT, yaiie 5To ObUTH JIeTH MOIPOCTKOBOTO BO3pacTa- IMIKOIbLHUKH.
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Pucynok 3. Bo3pact merel, mponedeHHBIX B OTJENICHUH ITyIbMOHONIOTHH B auHamuke 3a 2020-2023
ronel (3a 4 rona)

Haubonpiree 4ncino rocnuTanu3upoBaHHBIX neTed (tabd. 4) 3a 2023 r., mpencTaBisiOT T.
bumkex (35%) u UYyiickyro obmacte (34,9%). 3arem B mopsiake yObiBanus neTd U3 Mcchik-
Kynbckoii, Hapoiackoit, [xanan-Abanckoil obnacteit. Huszkue mokasarenu oOpaiaeMocTu jaeTei
u3 Omckort (2,7%) obnactu OOBSACHSIOTCS HAIUYUEM IYJIbMOHOJIOTHYECKOTO OTACTCHHS IMpU
O11cKoi MeK00JIaCTHOM TETCKON KIIMHUYECKOH OOJILHUILE.

Tabmuma 3
CTPYKTYPA ITPOJIEYEHHBIX BOJIBHBIX B OTAEJIEHWU ITYJIbMOHOJIOI' M1 HLIOMU]],
1o peruoHam 3a 2021-2023 roaet

Obnacmu 2021 2022 2023

abc. % abe. % abc. %
Bumkek 1482 63,4 646 40 556 35
Uyiickas 700 30 583 36 551 34,9
Tanacckas 12 0,5 43 2,7 52 3,3
Hccwik-Kynnckas 48 2 132 8,2 140 8,8
Hapriackas 35 1,5 71 4.4 106 6,7
Omckas 15 0,6 17 1.0 44 2,7
xanan-Adanckas 34 1,5 91 5,6 99 6,2
Barkenckas 11 0,5 26 1,6 31 2,0
Crpansl CHI' 1 0,04 7 0.5 6 0,4
Bcero 2338 100 1616 100 1585 100

Yacto netu HampapiIsuiMch opranu3anusmu 3apaBooxpanenus (O3) B HLHIOMuJl munys
paitfonHble U obOnactHbie O3 U OOJBIIMHCTBO U3 HUX 0€3 HampaBiieHUs Bpauel LHEHTPOB ceMeiHON
menuuasl (LICM) wmn rpynn cemeiinbix Bpadeit (I'CB). Jlerm o6pamatorcs B HLIOMu/l (B
ocHOBHOM M3 Yylickoil obnactu) u3-3a HeyaoBieTBoputenabHoi padotsl LICM/I'CB, nedunurom
COOTBETCTBYIOIIMX CIEIUATICTOB B pernonax (Pucynok 4).

Kak Bunno u3 Tabnuubl 5, B mepuoa yxyauleHHs snuieMuonoruueckoil cutyauuu B KP
NAIMEeHTHI BBINMUCHIBAINCH B 2,4 pa3a 0oJbllle, YeM BHE CE30HA PECITUPATOPHBIX UHPEKITHHA.
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PucyHnok 4. CTpyKTypa OpoJeUeHHBIX cay4daeB B oTAeneHud mynbmononorud HIIOMu/l no peruonam
KP 3a 2021-2023 roasl

Tabmuna 5
3ABUCHMOCTD 3AITOJIHAEMOCTU OTAEJIEHU S ITYJIBMOHOJIOT U
OT CE3OHHOCTHU 1 SHHI[EMHOHOFHIIECKOPI OBCTAHOBKMU B KP 3a 2019-2023 roast

0 § ° g & & ° ©
X & = = N N < S § = S
2019 134 129 93 107 61 75 44 41 52 56 76 116
2020 166 127 74 36 7 (0] Ooc. O 38 32 0] 18
2021 18 234 425 229 232 294 28u 0O (0] 107 247 295 229
2022 161 89 90 95 84 102 78 86 78 121 206 208

2023 147 126 114 169 152 152 106 105 96 87 128 203

[Tpumeuanue: O - obcepBanus

. . Tabnuua 6
CTPYKTYPA BPOHXOJIETOYHOU ITATOJIOTHUN Y JETEU
B OTAEJIEHMU ITYJIbBMOHOJIOI'MU 3a 2021-2023 ro/sr
Hozonornueckas exuauia 2021 2022 2023
aoc. % aoc. % aoc. %
ITHeBMOHHUS 1987 85 1450 89.7 1490 94,0
XH3J 10 0,4 20 1,2 95 6,0
Hroro: 2338 100 1616 100 1585 100

B crpykTrype HO3070THMH BCeX Bo3pacTHbIX rpymm jgerer (Tabmuma 6) mOMUHHpPYET
nmHeBMOHUs, nocturas 94,0 % Bcell AMArHOCTUPOBAHHOU Mmarosiornu. B OONBIIMHCTBE ciydaeB
COCTOSIHME TAI[MeHTOB TPEeOOBAIO KOHCYNIBTAIM CHEIMAIMCTOB CMEXKHOTO MpOoduis, a Takke
COBMECTHOM Kypallud BpadyaMd HECKOJbKHX CHEIUaTbHOCTEH, YTO MOXET CBHJIETEIhCTBOBATH O
TSOKECTU U OCJIOKHEHHOM TeueHUu OoJie3HU. [IpoBOAMIIOCH KOMIUIEKCHOE 00CIeT0BaHUE OOJIBHBIX
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(PEHTTCHOIOTHYECKHE, HMMYHOJOTHUYCCKUE, CEPOJIOTHYECKHE, OaKTEPHOIOTHYECKHE METO/IbI),
BKIIOYass  OOCIleIOBaHMsT ~HA  aTUIOMYHbBIE  MAaroreHbl.  Huke  HpHBEACHBI  MPHUMEPHI
PEHTICHOJIOTUYECKUX CHUMKOB M pPe3yabrarsl kKoMmibiorepHoil Tomorpadguu (KT) nammenTtoB c
TSDKEIIBIM TEUEHUEM 3a00JIEBaHMSL.

Pucynok 5. IMamment b. H., 18.04.2021 roma poxaenus (1 rox 8 mec.). Knumanyeckuii amarHos:
Oo6surepupytromuii 6porxuonut. Cocrosiaue nocie nepenecenHor COVID-19. TonoxXuTenbHbINA aHAINU3 HA
IgG (2021 1.)

[Tpumeuanune k Pucynky 5: Onucanne KT: B cyOmneBpanbHBIX U nepupepuIecKrX OTAeIax
JIETKUX OuJIaTepaJbHO YYAaCTKU YIUIOTHEHMs JIETOYHOM TKaHM IO THUIy «MaroBOTO CTEKJIa»,
HEMHOT'OYHCIICHHbIE IEHTPUIIOOYJISIpHbIE Y3€IKH HENpPaBUIBHON ()OPMBI IMJIOTHOCTBIO IO THITY
«MaToOBOT'0 CTEKJIa» pa3mMepoM 2-3 MM. BoBiedeHne nerouHoil napeHXUMsl paBoro JErKOoro OKoJlIo
45%, neBoro — 40%. Ilatomormveckoe comep:KUMoe B CyOCerMeHTapHbBIX OpoHxax (ciu3s). B
IUIEBPAJIbHBIX MOJIOCTAX JKUIKOCTh HE Hal/ieHa.

Pucynox 6. Ilammmentr @.B., 2 1. 6 wmec. Pucynox 7. Ilammment C.b.,, 1 1. 10 wmec.
Jnarsos: IIpaBocTOpOHHSA oyaroBo-ciiuBHas Jluaruos: Bepxuenoneas JIEBOCTOPOHHSAS
cpenHe-HIKHenoeBas MHeBMoHus. bonesns [layna, nHeBMonus (2020 r.).

BIIC. OAIIl. Duagemuueckuid 300. DyTupeos.
Tspxenoe napymenue nutaaus (2020 T.)

(e
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 151



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

XapakTepnule MpH3NaKH
TeueHns MieBMONKii:
-ANHTeILHOE Teuenie;
-THTEPTePMUS, 0De3BOAIBANNE;
-0UAT0BO-CTHBHLIE TIHEBMOHNH,
TOAEBLIC,C BOBJIEUEHHEM
MAeBpEl, NepHKapaa;
-AHTHOHOTHKO-PE3HCTeNTHOCT ]}
-AIHTeILHOE BOCCTAHORIENIHE
PeNTTEeHOTOrHYeCKOil KapTHNEL
JerKNX;

- ¥ eTapIuMX AeTeii NpoTeKawT
YACTO ¢ CHIHYCHTAMM,

Pucynok 8. Jlet pa3HbIX BO3pacToB, MEPEHECITNX TSHKEMYO MTHEBMOHMIO B 2023 T.

3aknoyenue
BolsiBieHHBIE  MHTEpPCTULIMANIbHBIE HM3MEHEHHsT B JIETKHX MOTYT  COOTBETCTBOBATh
nonmcerMenTapuoit 6ponxonueBMonuu (KT 2). [Tatonoruueckoe comepkumoe B CyOCErMEHTapHBIX
OpoHxax (cim3b).
Bu1600wbi

1. B crpykType HO30J0TMi BCEX BO3PACTHBIX TI'PyINI AETEH, IMPOJIECYEHHBIX B OTACICHUU
nynsmoHosiornn HIIOMu/l nomunupyer nHeBMoHus, nocturas 94,0% Bceil AuarHoCTMpOBaHHON
narosiorny. B OONBIIMHCTBE CIy4yaeB COCTOSHUS NAIlMEHTOB TPEOYIOT KOHCYJIbTAIMN CIIELUATNCTOB
CMEKHOT0 MPOQUIIsL, a TAKKE COBMECTHON Kypalluy Bpayeil HECKOJIbKUX CHEIHaIbHOCTEH.

2. IlpuumHamMu pocTa 4yMcia TOCHUTAIU3UPOBAHHBIX €T M HApacTalolell Harpy3ku Ha
MEIMIMHCKOTO IIEPCOHANA B OTACIEHUE IYIBMOHOJOTMHU 3a MOCIEIHHWE 3 TOHa, SBISIOTCA
HenocTarouHas pabota u neguuut kaaposoro norennuana [ICM/I'CB, a Takxe BEpOSTHO BIUSHHE
npopospkaromeit mupkyasun SARS-COV-2 B MOCTIaHIEMUYECKOM TTIEPHO/IE.

3. Bo3pacT rocnuTanu3sMpOBaHHBIX B OTAEICHHME IIyJbMOHOJOTMM JE€TEH CBSA3aH C
SMUJIEMHOIOTHYECKOM cuTyauueit B pasHble ronel. Ilo cpaBHenuto ¢ 2021 rogom, korga ObLIO
6omnpine geredt ot 1 10 6 ner, B 2022 romy yBeIMYHIIOCH KOJUYECTBO AeTeit m0 1 roma. B To xe
Bpemss B 2023 rogy yBEIMYHJIOCH KOJIMYECTBO JeTeil crapmie 6 jer. Yamie 3To ObLIM J1€TH
IIOJPOCTKOBOIO BO3pacTa — IIKOJIBHUKH. [Ipy 3TOM B CTpPyKType rOCHUTAIM3UPOBAHHBIX AETEH
npeobnangaroT netu u3 Uyiickoit obiactu u r. buikek. B nepuoa yxXyameHus smu1eMHOIOTHYECKIX
cuTyauii nmo pecnuparopasiM nHexknusaMm B KP, Harpy3ka Ha MeAMIIMHCKUI TIepCOHANl BO3PACTaeT
B 2,4 paza.

4. XapakTepHbIMHU NPU3HAKAMHU TE€UEHUS IMHEBMOHUI B MocTHnanaeMuyeckom nepuoje (2021-
2023 rr.) ObUIK: IIUTEIbHOE TEUSHHE; TUIIEpTEPMUs, 00€3BOKUBAHHE; 04AarOBO-CIIMBHBIE, J10JIEBbIE
o4aru ITHEBMOHMM, HEPEIKO OTMEuYajoCh BOBJEUEHHE B MATOJIOIMYECKUH TMpoliecc IUIeBPHI,
nepukapza M aHTHOMOTUKOPE3UCTEHTHOCTh. bBbIIO XapakTepHO UIMTENbHOE BOCCTAaHOBIIECHUE
PEHTTEHOJIOTUYECKON KapTUHBI JIETKMX U 4aCTOE COYETAHUE C CUHYCHUTaMHU.
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5. 3amonHAEMOCTb  OTHENEHHUS  MYIbMOHOJOTMM  3aBUCENa OT  CE30HHOCTH U
ANUAEMUOJIOTHYECKO 00cTaHoBkM B PecmyOnuke. B auHaMuke 4ucio rocnuTaau3upyeMbIX B
OT/IEJIEHUE IYJIbMOHOJIOTUH JIeTeH 10 6-TH MECSIYHOTO BO3PacTa PacTET.

6. C y4eToM BBIIICONMHMCAHHBIX JAHHBIX, CUUTAEM HEOOXOIMMBIM Pa3paboTars pAa Mep IO
YIIYYIIICHUIO JICYEOHO-TUarHOCTHYECKON paboThl oTAesneHus myiabMononorud HIIOMu/l nmytem:

-  HQJAKHUBAHUS IPEEMCTBEHHOCTM MEXIY MEPBUYHBIM H  BTOPUYHBIM  YpPOBHEM
3/[paBOOXPAHECHUS, YTO SIBisieTcs: mnpeporatuBoil He Tonbko HIIOMuJl, HOo u Bceil cucTembl
3npaBooxpanenusa KP;

- IEPECMOTpa LITATHOTO PACHUCAHUS OTACJICHUS YJIbMOHOJIOTUY JIJISl YMEHBIIECHUSI HAarpy3Ky
Ha MEJUUMHCKHUI NIEpCOHA;

- yAydiieHus JeyeOHO-JHarHOCTUYeCKo paboTel ¢ obecreuenuem poctynHoctu KT
JIMAarHOCTUKY JIETKUX M Ja00OpaTOPHBIX YCIIYT, a TAaK)Ke OPOHXOCKONUH JIeTel paHHETo BO3PacTa.
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1. OTtuérHble nanusle otaeneHus mynbmoHoaorun HIIOMu/] 3a 2018-2023 rossl.
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Annomayusa. OTKpbITass W 3aKpblTas PUHOIUIACTUKA — J[BA OCHOBHBIX TIOIXOAA K
Moan¢ukanuu Hoca. CormacHO TeKylleW JmTeparype, Cpead IUIACTUYECKUX XHUPYProB M
OTOJIAPUHTOJIOTOB HET €IMHOTO MHEHHUSI OTHOCUTENIBHO MPEIINOYTUTEIFHOTO METOa C TOYKH 3PEHUS
ACTETUYECKOTO pEe3ylibTaTa, OCJIOKHEHHH W  YIOBIETBOPEHHOCTH TAlMEHTOB. B  maHHOM
WCCIICIOBAaHUN HCITONIB3YETCsl OIyOJIMKOBAHHBIA HAYYHBIN Marepuai Ui ONpeAeNICHHs, TPHUBOAUT
JIM OTKPBITAsi MJIM 3aKpbITasi pUHOILUIACTHKA K OoJiee OJIaronpHusITHBIM pe3ysbTaTaM Jisl Mal[eHTOB.
JIi1st cuctemMaTnveckoro od3opa ObUTH MCTOIB30BaHbl pekomennanuu Preferred Reporting Items for
Systematic Reviews and Meta-Analyses, a Taxxe poBeieH MOUCK JUTEPATyphl B YeThIpeX Oa3ax
JTaHHBIX B COOTBETCTBUHU C Hamieil crparermeid mowcka. Ctarbu OBUIM 3aTe€M HMIIOPTUPOBAHBI B
COVIDENCE, rne oHM mnpouuiM HEepBUYHBIM OTOOp M 0030p mojHoro Tekcra. i TaHHOTO
uccieioBaHus OblI0 OTOOpaHO JBajuaTh crarei mocie aHanusa 243 crareil. Cpenu HuX Oblio 4
cepuu ciry4aeB, 12 peTpOCHEeKTHBHBIX KOTOPTHBIX HMCCIEIOBAaHHUH, | MPOCIEKTHBHOE KOTOPTHOE
UCCIeOBaHue, | Cilydail-KOHTPOJIBHOE M 2 HCCIENOBAHUS DPE3yIbTaToB. Tpoe KOCMETHYECKHX
UCCIIeIOBAaHUN, BOCEMb (DYHKIMOHAIBHBIX HCCIEOBAaHUN M AEBATh UCCIEIOBAHUM, BKJIIOYABIIMX
KaKk KOCMETHMYECKHE, TaK U (YHKIUOHAIbHbIE KOMIIOHEHTHI, ObUIM BKJIOUEHBl B aHaJU3.
[lecTHaanaTe MCCIEAOBAHHUIA HMCIIONB30BATM KaK OTKPBITYIO, TaK M 3aKPBITYIO PUHOIUIACTHKY, a
94eThIpe — TOJBKO OTKPHITYI0. O0a MeTona 1mokasaid BBRICOKYIO YIOBIETBOPEHHOCTH MAIIEHTOB U
CIELMAINCTOB, U HE ObUIO OOHapy)XEHO MpeuMyIIecTBa HU OIHOTO M3 MeToJoB. Ha ocHoBaHUM
JOCTYITHBIX UCCIIEOBAaHUN MBI HE MOXKEM CJIENIaTh BBIBOJ O MPEANOYTHTEIBHOCTH OTKPBITON WIIN
3aKpBITOM PHHOIUIACTHKH C TOYKM 3PEHHS JIYYIINX pPEe3yJabTaToB IS TManueHToB. Heckoibko
WCCIICIOBAaHUN TIOKA3alil, YTO OTKPBITas W 3aKphITas PUHOIUIACTHKA MPHBOIAT K CpPAaBHUMOMH
YAOBJIETBOPEHHOCTH MAIIMEHTOB. {7151 MOBBIIIEHUS] TOCTOBEPHOCTU M OJJHOPOIHOCTU OTYETHOCTH O
pe3ynbTarax aBTOPbl JIOJDKHBI OOpaTHTh BHMMaHHUE HA MCIIOJIb30BAaHUE IIKAJIbl OLIEHKU
3pPEKTHBHOCTH XUPYPTUIECKOTO JICUCHUsT HA3aIbHOW OOCTPYKIIMM M CENTOIUIACTHUKH, a TaKkKe
OLIEHKHU PEe3yJIbTaTOB PUHOIUIACTHKH.
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Abstract. Open and closed rhinoplasty are two primary approaches to nasal modification.
According to the current literature, there is no consensus among plastic surgeons and
otolaryngologists regarding the preferred method in terms of aesthetic outcomes, complications, and
patient satisfaction. This review aims to analyze published scientific materials to determine whether
open or closed rhinoplasty leads to more favorable patient outcomes. For this systematic review, we
followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines and conducted a literature search across four databases according to our search strategy.
The articles were then imported into COVIDENCE, where they underwent primary screening and
full-text review. A total of twenty studies were selected for this review after analyzing 243 articles.
Among them, there were four case series, twelve retrospective cohort studies, one prospective
cohort study, one case-control study, and two outcome studies. The analysis included three cosmetic
studies, eight functional studies, and nine studies that addressed both cosmetic and functional
components. Sixteen studies used both open and closed rhinoplasty techniques, while four focused
exclusively on open rhinoplasty. Both methods demonstrated high satisfaction rates among patients
and professionals, with no significant advantage found for either technique. Based on the available
studies, we cannot conclude the superiority of either open or closed rhinoplasty in achieving better
patient outcomes. Several studies indicated that both open and closed rhinoplasty resulted in
comparable levels of patient satisfaction. To enhance the reliability and consistency of outcome
reporting, authors should focus on using the Nasal Obstruction Symptom Evaluation (NOSE) scale
and other standardized rhinoplasty outcome assessments.

Knwouesvie cnosa: ~ pUHOIUIACTHKA,  KOCMETUYECKHE  METONMKH,  PEKOHCTPYKTHUBHBIC
XUPYPTHUECKUE BMELIATEIbCTBA, XUPYPTUUECKUE BMELIATEIbCTBA HA HOCY.

Keywords: rhinoplasty, cosmetic techniques, reconstructive surgical procedures, nasal surgery.

Punormactuka — 93TO XHpyprudeckas TpoOLEAypa, HCIOIb3yeMasl Uil H3MEHEHUS W
PEKOHCTPYKIIMM ~ HOCOBBIX ~ CTPYKTYP C KOCMETHYECKOM ¥  (YHKIMOHAJIBHOH  IIENBIO
(https://lyl.su/XMRX). MHorue mnanueHTsl BBIOMPAIOT (DYHKIMOHAIBHYI) PHHOIUIACTUKY W3-3a
Y3KHUX HOCOBBIX NPOXOJOB, J€(POPMHUPOBAHHOIO MEPEropojKa M3-3a €CTECTBEHHOTO PA3BUTHUS WU
TPaBMbI, WJIH W3-32 HOCOBBIX PAaKOBWHOK, BBI3BIBAIONINX MH(EKIMIO WIH 3aTPyIHEHUE JIBIXaHMUS.
Kpome Toro, HEKOTOpPBIM MalMeHTaM TpeOyeTcs peBU3MOHHAS PUHOILUIACTHKA M3-32 BPOXKIIECHHBIX
ne(eKTOB, TAKUX KaK KPAHHOCHHOCTO3 WX pa3pe3 ryonl u Heba [1].

C npyroil cTOpoHBI, MALUEHTHI YacTO 00palIa0TCs 32 KOCMETUYECKON PUHOIUIACTHKOM M3-3a
ACTETUYECKHX IIeNIeH, TAKMX KaK YBEIMYCHHBIH rop0 HOCA, aCHMMETPHS HO3APEH MM KOPPEKIUs
nedopmupoBaHHOi meperoponku. bonee Toro, B 2020 roxy ObUIO MPOTHO3UPOBAHO, 4TO 352 555
KOCMETHYECKUX pHUHOIUIACTUK Obutn mpoBeneHbl B CoenuHeHHbIX lllTarax rmracTHYecKHMMU
XHpYypraM, 4To JejaeT €€ CaMOW paclpOCTPaHEHHOW NPOLEIYpON IIACTHYECKOH XHPYpPrHU
(https://lyl.su/6S02)].

OTKphITas ¥ 3aKpbITasi PUHOIUIACTHKA - JIBA OCHOBHBIX METOJ/Ia BBITOJHEHUS PUHOILIACTHKH.
Xota 00a moaxoma M3MEHSFOT KOCTh W XPSII, CYIIECTBYIOT Pa3IndHs B MEXaHW3MaX IO0CTyIa K
HOCOBBIM CTpPYKTypaM [2].

OTkpbiTasi pUHOIUIACTUKA OCHOBaHAa Ha JBYX pa3pe3ax BHYTPH HO3IpEH, a Takke Ha
TPAHCKOIYMEIUTAPHOM pa3pe3e Yepe3 KOIyMeILTy, 4ToObl COSTMHUTH JIBA BHYTPEHHHX pa3pesa [3].

TpaHCKOTYMEIUTSIpHBIA pa3pe3, KOTOPBIA MMO3BOJSIET XUPypraM IOIHUMATh KOXY HOca s
BU3yaIM3allid COOTBETCTBYIOLICH aHATOMHH, PA3IM4YaeT OTKPBITYIO M 3aKPBITYIO PUHOIUIACTHUKY.
OTKpbITasi pUHOIIACTHKA UMEET HECKOJIBKO MPEUMYIIECTB Ul MalnueHTOB. biaromapsi OTKPBITHIO
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MoJIIeXkalle HOCOBOM aHAaTOMHUM XUPYPIH JIydllle MOTYT IOJHOCTBEO HCCIIEI0BAaTh aCUMMETPHIO
HOCA WJIM aHOMAJIMK B CTPYKTYpax, 4TO MPUBOIHUT K MOBBIIICHHON TOYHOCTH [4].

OnHaKo HEKOTOPBIE UCCIIEA0BAHUS COOOIAIOT, YTO OTKPHITAs] PUHOILIIACTHKA MOXKET IIPUBECTH
K 00pa30BaHuIO PyOILIOB M3-32 TPAHCKOIYMEIUIPHOTO pa3pesa. Kpome Toro, uMeroTcs cooOIEeHHs O
YBEJIMYEHUH OTEKa, YTO MOXKET MPUBECTH K XHUPYPrHUECKUM OLIMOKaM U HEoOXOAMMOCTH
MOBTOPHOM onepauud. B 1enoM, OTKpbITas pUHOIUIACTHKA TOKa3aia ceOs BBITOAHOW s
MAIMEeHTOB, TPEOYIOMINX KOPPEKIUH MOCIIe MPEAbIAyIIel PUHOIUIACTUKHY, ylaJeHus ropda Hoca U
TeX, KTO HYKJIaeTCs B 3HAYMTEIIBHBIX N3MEHEHUSIX pa3mepa u Gpopmbl cBoero Hoca [5, 6].

C npyroil cTOpOHBI, 3aKpbITasi PUHOIUIACTUKA MHUHHMH3UPYET BHEIIHUE PYOIbl U TpedyeT
MCHBIIIE BPEMEHH Ha IPOBEIACHUE MPOIEAYPhl 1O CPABHEHHIO C OTKPBITOW PUHOILUIACTUKON [7].
Kpome Toro, wccienoBaHusi MOKa3ajid, 4YTO IIEPUOJ BOCCTAHOBIEHUS IIOCIIE 3aKPHITON
PUHOILJIACTUKU 3HAYUTEIBHO MEHBIIE, YEM I0CJIE OTKPBITOM pHUHOIUIACTUKU. OJHAKO 3aKpbiTas
PUHOIUIACTHKA UMEET OTPAaHWYEHHBI XUPYPrUYECKUHU JOCTYH M BUIAUMOCTb, 4YTO 3aTPYyAHSET
BBIITOJTHEHHE TOYHBIX MOMU(PHUKAIMK W MOTEHIHAILHO YBEIUYMBAET PHUCK OCIoxHeHHH [8].
3akpblTas PpUHOIUIACTUKA CTajla TOMYJASpPHOM CpeAu MAalUEeHTOB, JKEJAalIIMX IPOBECTU
HE3HAYUTEIbHBIE M3MEHEHHs pa3Mepa W (OpMBI CBOEro HOCa, WIM y TeX, KTO HYXIAeTcs B
MHHAMAJIbHBIX MOIU(PHKAIIUSIX HOCOBOrO MOCTHKA [9)].

HezaBucumo OT BBIOpAaHHOTO METO/A, CYIIECTBYET HECKOJBKO OOIIMX PHCKOB, CBS3aHHBIX C
PHHOILUIACTHKOM, TAKUX KaK OTEK, M3MCHECHHUE LBETa KOKU M nepuopOuTanbHbie remaroms [10].
Hekoropble uccienoBaHusl MOKa3ald, YTO Y NALMEHTOB BO3HUKAIOT HApyLIEHHUsS OOOHSHUS, HO
4yBCTBUTEIHHOCTh BOCCTAHABIMBACTCS B TCUCHHE HECKOJIBKHX THEH mocie onepanuu [11, 12].

Heckonbko naneHTOB UCHBITHIBATIN BPEMEHHBIN PUHUT, IPUBOASIIMI K BBIICICHHUIO U3 HOCA,
PUHUTY CHKKa U MpoOieMaM C JbIXaHUEM, KOTOPbIE YIYyYILAIOTCS HMPHU HCHOJIb30BAaHUM MECTHBIX
npenaparos [13].

Hakonen, nHpeknuu CIy4aroTcsi OY€Hb PEAKO M HAONIOJAIOTCS Y MAlUMEHTOB C OOUIMPHOI
UCTOPHUEH TPaBMbI HOCA HITH HPE/IIECTBYIOIINX HACOMYIbMOHAIBHBIX HHDeKIHsX [14].

3a mocnenHue Ba JAECATHIIETUS KaK OTKPBITas, TaK M 3aKpbiTas PUHOILIACTUKA MpPETepIIean
3HAYUTEIPHOE pa3BUTHE C UCIHOJIb30BAaHUEM pA3IMYHBIX TPAHCIUIAHTATOB Xpsllla, IIBOB U
NEPENOBbIX XUPYPruueckux TexHosorui. CoIvacHO COBPEMEHHOM JHTepaType, HeT OOLIero
MHEHMS CpeAM IUIACTMYECKUX XHUPYProB M OTOJAPUHIOJIOIOB O TOM, Kakas TexXHHKa Oosee
MPEIOYTUTENbHA C TOUKH 3pEHUSI 3CTETUUECKOTO pe3yibTara, OCJI0KHEHUN U YIOBIETBOPEHHOCTH
nanueHTta. lMcnonp3oBaHME TOM WIM WHOW TEXHUKHM 3aBUCHT OT TPEHMPOBKM W IPEINIOYTCHHN
Bpaya.

Lesnb 1aHHOTO MCCIIEIOBAHUS - OLIEHUTh M CUHTE3UPOBATh OMYOIMKOBAHHYIO JUTEPATYPY IS
BBIPAa0OTKM PEKOMEHJALUN, KOrJa KOHKPETHAas TEXHHUKAa MOXKET ObITh MpEeANouTUTENIbHA s
JOCTHKEHUS ONITUMAJIbHBIX PE3YJIbTATOB JUIsl TallUEHTA.

Mamepuanst u memoovl

O630p ObuUl TPOBEJEH B COOTBETCTBHM C PEKOMEHIAMAMU IO MPEeINOYTUTEIbHON
OTYETHOCTH JIJISl CHCTEMaTHUECKUX 0030poB U MeTa-aHanu30B (PRISMA). [15]

Crarbu OBLTM KaTerOpU30BaHbl HAa TPU TPYNINbl B 3aBUCUMOCTH OT TIOKAa3aHHS IS
PUHOIIJIACTUKHU: KOCMETHYECKOE, (YHKIIMOHATBHOE I KOCMETUYECKOE U (DYHKIIMOHAIILHOE.

Pezynomamur uccneoosanus

Bcero 6buto oroOpano 269 wuccienoBaHUM AN MEPBUYHOTO OTOOpA, M3 KOTOPBIX OBLIO
ynaneHo 26 myomukaroB. beuto oroOpano 243 wuccnenoBaHus, W3 HUX 137 ObUTM TPU3HAHBI
HECOOTBETCTBYIOIIUMH LENSAM HUccienoBaHusd. CTonpouneHTHoe KonmuuecTBO 106 MOJIHBIX TEKCTOB
uccleloBaHUN OblTM oleHeHbl, U 20 crareil COOTBETCTBOBAJIM HAIIUM KOHEUHBIM KPUTEPUSM
BKJIIOUEHMSI W MCKIIIOYEHMS. DBOJIBIIMHCTBO MCCIENOBAaHUI BKIIOYAIM KaK OTKPBITYIO, Tak M
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3aKpPBITYIO PUHOIUIACTUKY M OIpPENesUId XUPYypruueckue MOoKa3aHHs, OCI0KHEHUS, ICTEeTUYECKUIN
pe3yibTat, yAOBIETBOPEHHOCTh MALIMEHTOB U MOAPOOHOCTH MPOLEAYpHl, TAKUE KaK IpPOBEACHUE
MPEJONEPaMOHHON OLEHKH WM €€ OTCyTcTBHE. Kpome TOro, MHOTHE HCCIICOBaHHUS HMEIU
KOPOTKOCPOYHOE H JOJITOCPOYHOE HAOMIOACHUE, YTO TIO3BOJIMIIO BBIIBUTH KaK HEMEIJICHHbIC, TaK U
OTCPOYEHHbBIC XMUPYPriHUecKue ocaokueHus [1-8].

bouta mpoBeneHa oleHKa KauecTBa BbIOpaHHBIX HcclieoBaHUN. Mbl BbisBHIM 4 cepuu
cilydyaeB, 12 peTpoCHEKTHBHBIX KOTOPTHBIX MCCIENOBaHUN, | NPOCHEKTUBHOE KOIOPTHOE
ucclieloBaHue, | Cciay4ail-KOHTPOJIbHOE M 2 HCCIEAOBAaHHS pe3yibTaTtoB. B menom Obuio Tpu
KOCMETHYECKHUX HUCCIeI0OBaHMs, BOCEMb (DYHKIIMOHAIBHBIX UCCIEIOBAHUM U JEBSITh UCCIIEIOBAHUMI,
KOTOPbIC BKJIFOYAIH KaK KOCMETHUECKHE, TaK U PYHKIIMOHAIbHBIC KOMITOHEHTHI [1-17].

B kocMeTHueckux HCCIIeIOBaHMIX O0INee KOJUYECTBO MAIMEHTOB COCTaBWIO 128 uenoBek
(89,5%), xOoTOpHIM IPOBOAWINA OTKPBITYIO PUHOIUIACTUKY, B TO BpeMs Kak 15 maumentos (10,5%)
nponutd 3akpbiTyro puHoruiactuky (https://lyl.su/XMRX). U3 143 caydaes, 10 naruenton (7,0%)
COOOIIMIN O OCJIOXKHEHHUSX, BCE U3 KOTOPBIX MPOILIM OTKPBHITYI0 pHHOIUTACTUKY. Cpenu
3apEeTUCTPUPOBAHHBIX OCIOKHEHHWH OBUIM KOHTpaKTypa pyOua Ho3IpeH, aernpeccuss B 00JacTu
CylpaTuIia u paciupenue kKoHurka Hoca. 133 maruenTa (93%) He cooOUmiIM 0 HEMOCPEACTBEHHBIX
WIN OTIHAJICHHBIX XUPYPrU4ecKux ocnoxkHeHusx. 102 manueHTa BBICKA3ald CBOE MHEHHE O
YIOBIETBOPEHHOCTH pe3yjibTaTaMl B 3CTeTHYecKoM IuiaHe. Bocempaecsat u3 102 mamueHTOB
(78,4%) oueHWwI M pe3yabTaTbl PUHOIUIACTHKU KaK YAOBIETBOPUTENBbHBIE, XOTS O3TO HE OBLIO
dbopManmu30BaHO C TmoMoIIb0 (popmanpHOW miKanel. He OBUIO WCCIeIOBaHUN, B KOTOPBIX
ynoMuHancs (GYHKIHOHANBHBINA pe3yibraT mpoueayp. llepmon HabmiomeHus mocie onepanun
BapbUPOBAJICS OT KCCIEAOBAaHUS K HCCICIOBAaHHIO, HO BO BCEX TPEX HCCIENOBaHUIX ObLIO
COOJTIOIEHO CTAHIAPTHOE 6-MECSIYHOE MOCICONepanoHHoe HaomoaeHue [1].

HccnenoBanus B 00JacTH KOCMETHYECKOW PHHOIUIACTHKH TIOKA3ajid, YTO OOJBIIMHCTBO
MAMEHTOB TMPEANOYUTAIOT OTKPBHITYIO OMNEPalHi0, XOTA HEOONbIIOe KOJIMYECTBO BBIOHPAIOT
3aKpBITBIA METOA. Y HEKOTOPBIX MALMEHTOB, MPOLIEIIINX OTKPHITYIO PUHOIUIACTHKY, BO3HUKAIU
HEKOTOpBIE MPOOJIEMbI, TaKU€ Kak CKaThue pyOla B oOiiacTh HO3IpeH, yrniyolieHue B o0nactu
KOHYMKAa HOca M ero pacimupenue. Ho 3To He cilydanoch y BceX MalUeHTOB, W OOJIBIIMHCTBO
OTMeYaJli OTCYTCTBUE KAKMX-JINOO CEphE3HBIX MPOOIIEM MOCIIE ONEepaLiy.

WHTepecHo, 4To OOJBIIMHCTBO MAllMEHTOB ObUIM JIOBOJIBHBI pe3yNbTaTaMi PUHOIUIACTUKU C
ACTETUYECKOW TOYKHU 3PEHHS, XOTS HEKOTOPhIE HE MCITOIB30BAN (hOPMATIbHBIE IIKAIIBI JIJISI OLIEHKH.
K coxanenuto, B uccienoBaHUsX HE ObUIO MHPOpPMAMM O TOM, KaK oOIepalus BIHUSET Ha
(GyHKLIMOHAJIbHBIE ACHEKThl, TaKWe Kak JpIXxaHue uepe3 Hoc. Ho Bce uccnenoBaHMs BKIIIOYAIH
CTaHJApTHBIN MIECTUMECYHBIIN MEepHOJI TOCIIE ONepalyu A HaOMI0IeH s 32 MallMeHTaMH.

B 1memoM, XOTS €CTh PHCK OCIOXXHEHHH, pe3yNbTaThl TOKAa3bIBAIOT, YTO OOJBIIMHCTBO
MAIMEeHTOB JIOBOJIBHBI Pe3yJbTaTaMi PUHOIUTACTHKU. B (QyHKIIMOHANBHBIX MCCIIENOBAaHUAX OOIIee
YHUCIIO MAlUeHTOB cocTaBmio 546 (57%), KOTOPbIM MPOBOAWIM OTKPHITYI0 PHHOIUIACTHKY, B TO
BpeMs Kak 411 manuenTos (43%) nponut 3akpeitTyto punorutactuky (https://lyl.su/XMRX).

UccnenoBanue Peitnu n JIPBHcOHA BKItOYano 49 MamueHTOB, OJHAKO HE ObUIO YTOYHEHO,
CKOJIBKO M3 HHUX MPOILTH OTKPBITYIO WM 3aKPBITYI0 PUHOILIACTUKY [1].

Bce uccnenoBanus coo0mani o MPOBEICHUN MPEAONEPAIIIOHHON OIIEHKH MAIlMEHTOB. XOTs
OOJIBLIIMHCTBO HCCIEIOBAHUN HE COOOIAIM O OCIOKHEHUSX, B TEX, IJIe OHU OBLIM OTMEUEHHI,
BKJIIOYAJIMCh OHEMEHHE HOCOBOM KOHYHK, pyOell Ha KOPMUMKE, CABUHYTHIHM TOpCaIbHBIA UMILIAHTAT
u uHbekusa. OHO UCCe0BaHNE 0TMEYANIo, YTO Y 17 MaIMeHTOB MOCIEONepallMOHHOE OHEMEHHE
HOCOBOM KOHYHK, U3 KOTOpbIX 10 ciydaeB ObUIM KpaTKOCPOYHBIMHU M PACCOCATINCHh B TEUEHHE 2
Hezenb. Y CeMU MalMeHTOB OHEMEHHUE MPOJI0IDKAIOCH JUTUTEIbHOE BpeMs 10 8§ MECAILIEB, a y OTHOTO
namuenTa - 6osiee roga. OQHO HMccae0BaHUE MOKA3al0, YTO HAJIMYME OHEMEHHsI HOCOBOM KOHUYHMK
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HE MMEJIO CTaTUCTUYECKU 3HAYUMOM CBSI3U C TUIIOM pUHOIUIacTUKU. HakoHel, oHO MccienoBaHue
HE CO00I1a7I0 0 KPAaTKOCPOUYHBIX WJIH JOJITOCPOUHBIX OCIIOKHEHUAX. UeThIpe nccieqoBaHusl yKazaiu
Ha BBICOKYIO YJOBJIIETBOPEHHOCTH MAIIMEHTOB KaK OTKPBITOM, TaK U 3aKPHITOW PUHOILJIACTUKOM, ITPH
STOM OJHO U3 3THX MCCIIEOBaHUMN HConb30Baio oueHounble mkaibl NOSE u ROE nns onenku
pe3yabraroB. J[Ba mccienoBaHUs MOKa3aiH, YTO KaK MalMEHThI, TaK U CHEIUAINCThI ObUIH Oolee
YIOBIIETBOPEHBI pe3yJabTaTaMu OTKPHITOW PUHOIIACTUKH, YeM 3aKpbliToi. JIBa mMccienoBaHus He
cooOmmIy 0 (QYHKIIMOHATBHBIX WM SCTETHYECKUX pe3yibraTax y MalMeHTOB. J[Ba MccieToBaHMs
HE YIOMSHYIU O TMPOBEACHHUH TOCIEAYIONEro HabmroneHus. BoNbIIMHCTBO HCCIEIOBAaHUN BEIU
HaOmonenue ot 1 10 6 MecsieB, HO HEKOTOphIe UMENU Tepuoj HabmroneHus no 12-37 mecsues
(https://lyl.su/6S02).

N3 mpoBeneHHOro 0030pa  HCCICIOBAaHWA MOXKHO ClIelNaTh HECKOJIBKO BBIBOJIOB O
PE3YJIbTAaTUBHOCTH U OCJIOKHEHHUSX OTKPBITOM M 3aKpBITOW PUHOIUIACTUKU. Bo-mepBeix, 00e
TEXHUKU HMEIOT CBOU MPEUMYIIECTBA U HEIOCTAaTKU, U BHIOOP MEXIAY HHUMH MOXET 3aBHCETh OT
WHIUBUAYATbHBIX OCOOGHHOCTEH MalMeHTa M MPEANOUTEeHUN Xupypra. Bo-BTOpBIX, OCIOXKHEHUS
MOCJIe OMEpaly MOTYT BKJIIOYATh B c€0sl pasziivyHble (DaKTOPhI, TaKME KaK OHEMEHHE HOCOBOMU
KOHYHK, PyOel] Ha KOPMYHUKE, CIBUHYTHIN JOpPCaIbHBIN UMIUIAaHTAT U WHpEKusi. B-TpeTbux, xoTs
HEKOTOpBIE MCCIIEIOBAHUS MOKA3bIBAIOT BHICOKYIO YIAOBIETBOPEHHOCTDH MALMEHTOB OT PE3YJILTATOB
PUHOILIACTHUKH, IPYTHE BBIABISIOT MPEANOYTCHUE KaK MAllMEHTOB, TaK U CIIELUATNCTOB K OTKPBITON
puHoractuke. HakoHer, npoBeneHue 0oiee JOJITOCPOYHOTO HAONIONCHUS 32 MAIUEHTAMH MOXET
nath 00J1ee TOYHOE MPEACTABICHUE O JOJITOCPOYHBIX PE3YIBTATOB U OCIOKHEHHUSX MOCIIE ONepaluu
PUHOIIJIACTUKH.

B uccnenoBaHusax, KOTOpbIe BKIIIOYAIN KaK aCMEKThl 3CTETUYECKOHM, TaK M (PyHKIHOHAIBHOMN
COCTaBIIAIONICH, o0miee Yncino manueHToB coctaBmiio 268 (54.3%), xoTopsiM Oblia MpOBEACHA
OTKpbITasi pUHOIUIACTUKA, M 226 mnauueHToB (45.7%), KOTOppIM ObLIa HpPOBEAEHA 3aKpbITast
pUHOIIACTHKA. B BOCBMH HCCIIEIOBAaHUSAX HCIONIB30BAIMCH KaK OTKPBITas, TaK W 3aKpbITas
PUHOIUIACTHKA, B TO BpEMs KaK OJHO MCCIIEJOBAaHUE MPOBOAMIO HCKIIOUUTEIBHO OTKPBITYIO
pUHOIUTACTHUKY. YeThIpe HCClieIOBaHUSI TPOBOIWIM MPEIONEPAMOHHYIO OIIEHKY, B TO BpeMs Kak
OJTHO HCCJIEIOBAaHUE ATOr0 HE Jenayno. YeTelpe HCCIeAOBaHHS HE YyKa3zald, MPOBOAWIACH JIU
npenonepanuonHas omnenka. OIHO HccaeIoBaHUE COOOMIMIIO, YTO HE OBLIIO HUKAKUX OCIOXKHEHHIA,
U [Th MCCIEIOBAaHUN HE ONMUCHIBAIM HUKAKMX KPATKOCPOUHBIX WJIM JOJTOCPOUYHBIX OCIOKHEHUM.
N3 wuccnenoBaHuii, KOTOpBIE TOKJIAABIBAIA O OCJIOXHEHHUAX, KPATKOCPOUYHBIE OCJIOKHEHUS
BKJTIOUAJIM DMUCTAKCHUC, Tepdopaluio TEPEropoiKh, OTEK, SKXMMO3 WU HEKOTOphIE HapyIICHUS
3penusi. JlonrocpouHble OCIOXKHEHUS BKIOUaiu aedopmanuio ¢GopMbl HOCA U ICTETHUECKOE
CYXXEHHE CpeqHell Tyru. DTH OCIOKHEHHs HAOMIONaINCh KaK MPU OTKPBITOM, Tak U MPU 3aKPHITOI
punorutactuke. Illects wuccnemoBanuii ykasplBald Ha KOCMETHYECKOEe U (YHKIIMOHAIHHOE
VIYYIIEHHE BO BCEX HCCJIENOBAHUSIX HE3aBUCUMO OT HCIOJB3yeMOro moaxona. JIBe u3 3Tux
MCCIIEI0BAHUM UCIONb30BaIM OLIeHKY 1o mkane NOSE s momyueHus 3tux pesynsratoB. OgHO
WCCIIEIOBAaHKUE MPOJIEMOHCTPUPOBATIO, YTO 3aKPhITask PUHOILIACTHKA MPUBOAMIIA K OOJee BBICOKON
yIOBIETBOPEHHOCTH TAIMEHTOB. B JByX WUCCIEAOBaHUAX HE YIOMHUHAIach WHOOpMaIus
OTHOCHUTEIIFHO KaK ACTETHYECKOTO, TaK M (HyHKIHOHAIBHOTO pe3ynbrara. [lepuon HaOmroneHus He
OB yKa3aH B JIByX HCCIICIOBAHUSAX, W OOJBITMHCTBO MCCJIEIOBAaHUM BapbhbUPOBAIUCH OT 1 10 6
MecsieB. HekoTopsie rccnenoBaHusl BeTU HAOMIOACHUE BIUIOTH 10 19 MecsieB mocie oneparuii, ¢
OJTHUM HCCJIEIOBAHUEM, CIEAUBIINM 32 MAalUEHTaMHU 10 64 Mecsl1IeB.

HccnenoBanne mokaszano, 4TO KaK OTKPBITas, TaK W 3aKPBITask PUHOIJIACTHKA WMEIOT CBOH
MpEeUMyIIecTBAa U OCJIOKHEHHs. KpaTrkoCcpodHbIe  OCIOKHEHHS  BKJIIOYAIOT — SIHUCTAKCHC,
nepdopaluo Neperopoakyd U OTeK, B TO BPeMs KaK JOITOCPOYHBIC OCIOXHEHUS MOTYT BKIIOYATh
nedopmario popmbl Hoca. OOe TEXHHKH JEMOHCTPHPYIOT KOCMETHYECKOe M (PYHKIIMOHATBHOE
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yAy4llleHHe, XOTs HEKOTOpble HCCIEeI0BaHUS YKa3blBalOT Ha 0ojiee BBHICOKYIO YIOBIETBOPEHHOCTH
MAIUMEHTOB IOCJIE 3aKPbITOW PHUHOIUIACTUKH. [lOTONHUTENbHBIE HCCIEAOBAHUSA C JUIUTEIbHBIM
MEPHOIOM HAOIONEHUsT MOTYT IIOMOYb 00JIeeé TOYHO OILCHUTh JOJTOCPOUYHBIC pE3YNIbTaThl W
CpaBHUTH dP(HEKTUBHOCTH PA3IUYHBIX ITOIXOIOB.

Cepus cnyuaes

XaH W COaBTOPHl LEIWINCh B OILIEHKY OSCTETHUECKOTO pe3ylibTara IMpU HCIOJIb30BaHUU
pacCIIMPEeHHOTO MHIIM3a B XUPYPTUU OTKPHITOTO PUHOIIACTHKA. JTa TEXHUKA MO3BOJISIIA TOOUTHCS
JIOTIOJTHATEIPHON TPOEKIIMK HOCOBOTO KOHYWKA, W HCCICIOBAHME TNPUIUIO K BBIBOAY, YTO
MPUMEHEHHUE PACIIMPEHHOTO MHIM3a B OTKPHITOM PHHOIUIACTUKE MPUBOIUT K Oo0jee BBICOKOH
YIOBJIETBOPEHHOCTH MAIMEHTOB M KOCMETHYECKHU IMPHUBJIEKATEIbHBIM pe3ylibTaraM y MalUeHTOB
asuarckoro npoucxoxaenus (https:/lyl.su/XMRX).

O3MeH U COaBTOPBI CO3JAIM METOMUKY CKJIQJBIBAHUS XPAIla BEPXHEro OOKOBOTO CBOJAA IS
MpeloTBpallleHs] MOTEHIMAIbHOIO KoJularca cpenHero cBoja. Kpome Toro, 3ta TeXHHKa
OTPaHUYUBACT AUCQPYHKUIMIO BHYTPEHHETO KJalaHa MIpPHU BBIIOJHEHUH PEAyKIHH ropOukKa Ha
CIIMHKE HOca BO BpeMs puHorwiacTuku [1]. C ucnonap30BaHUEM 3TOMH METOIMKH aBTOPHI CTPEMIIIUCH
VIAYYIIUTh I[EJIOCTHOCTh HOCOBOTO KJIallaHA M JBIXaHHWE I10 CPABHEHUIO C TPaTUIIMOHHBIMH
OTKPBITHIMU M 3aKPBITBIMH METOJUKAMU PHUHOIUIACTUKH. Kpome TOro, OHM XOTENH CMSTYUTh
po0OsieMbl, Takhe Kak JUCHYHKIMS BHYTPEHHET0 HOCOBOTO KilalaHa, aCUMMETpUs OOKOBOI CTEHKHU
HOoca M Jedopmauuy TUNAa HHBEPTUPOBaHHOM OykBbl "V'", KOTOpblE MOT'YT BO3HUKHYTHb IpU
penyknud ropOWKa Ha CIOUHKE HOCAa BO BpPEMs PUHOIUIACTUKUA. DTH TPOOJIEMBI BO3HHKAIOT B
OCHOBHOM, KOTJIa HAapyIIalOTCS CBA3M MEXIY BEPXHUMHU OOKOBBIMU XPSIIAMHU U TEPErOPOAKOI
(https://lyl.su/6S02) [2]. HecmoTpst Ha TO YTO OHHM BBIPA3WJIM TOBBIMICHHYIO SKCIIO3HUIIHIO,
o0ecreurnBaeMy 0 OTKPBITBIM PUHOIIACTHKON C MCIOJIH30BAHHEM 3TOW METOIUKH, OHH OTMETHIIH,
YTO €€ MOYKHO YCIICIITHO IPUMEHSTh TaKXKe U P dHAOHA3aIbHOM moaxose [3].

HccnenoBanusi, ONHUCAaHHbIE B TEKCTE, NPEIACTABISIOT BaXXHBIH BKIAJ B pPa3BUTHE
XUPYpPrU4eCcKOil MpPaKTUKH PUHOMIACTUKU. Pesynprarel paboThl XaHa W KOJUIET MOJYEPKUBAIOT
3HAYMMOCTh HCITOJIb30BaHUS PACIIUPEHHOTO WHIM3a NPHU OTKPBHITOM PHHOIUIACTHUKE, OCOOCHHO Y
MAlUEHTOB  a3WaTCKOW  HAIIMOHAJIBHOCTH, YTO  MOXET  CIIOCOOCTBOBATh  YIYUIICHHIO
YIAOBIETBOPEHHOCTHU MAIUEHTOB U JTOCTHKEHUIO 00JIe€ BBICOKUX KOCMETHUECKUX Pe3yIbTaToB.

Metonuka, paspaboranHas O3MEHOM U COAaBTOpaMHU, Takke OO€laeT 3HauYUTEIbHbBIC
MPEUMYIICCTBA, HAIIPABJIICHHBIC HA MPEAOTBPAICHNE MTOTCHIINATBHBIX OCIIOKHEHUH U yIyUIICHUE
(YHKIIMOHATBHBIX PE3yJIBTaTOB PUHOIUIACTHKH. YYET JbIXaTelIbHBIX (PYHKIUHA M CTPYKTYpHOI
[[EJIOCTHOCTH HOCa BO BpeMs MPOLEAYp PEAyKUIHWHW TopOMKa Ha CHHHKE HOCAa HWMEET BaKHOE
3Ha4YeHHeE 11 00ecreueHns JOATOCPOUHOM ycrexa onepamH.

Ob6a wuccnemoBaHMs TOMYEPKUBAIOT HEOOXOIUMOCTh WHIAMBUIYATBHOTO TIMOAXOAA K
XUPYPrUYECKOMY JICUCHUIO KaXJO0TO TAIlMeHTa W HWCIIOJIb30BAHUE TEPEIOBBIX METOIUK JIIs
JOCTHKEHUS ONITUMANTBHBIX PE3YIbTATOB.

CeBHH U €ro KOJJIETHM MPOBETH WCKIIOYUTEILHO OTKPBIThIE PHHOIJIACTUKH, HO 0e3
XapaKTEePHOTO TPAHCKOIYMEJUIIPHOTO pa3pe3a, KOTOPBIA SBISETCS UCTOUHUKOM pyOlia, CBSI3aHHOTO
C OOBIYHBIM TIOOXOJOM K OTKpBITOW puHOMIacThuke [22]. TexHuWKa, WCIONB30BAHHAS B
WCCIIeIOBaHNH, OblIa M3HAYABbHO ommcaHa [eppepocanTtocoMm [23]. OHU COOOIIMIM O BBICOKOM
yIOBIETBOPEHHOCTH BCEMU ManueHTamu. [Ipu3HaBasi BaXKHOCTh YIpPaBIEHUS HOCOBBIM KOHUYHUKOM
BO BpeMs PHHOIUIACTUKH, OHU OOCYXJadl MPEUMYIIECTBA 3TOT0 MOAU(DUIIMPOBAHHOTO OTKPBITOTO
MO/IX0/a M0 CPAaBHEHUIO C KJIACCUYECKOM 3aKPBITON PUHOIIACTUKON M3-3a CIIOKHOCTH JOCTH)KCHHS
AQHAJIOTMYHOM POTAITUU ¥ IMTPOCKITUH HOCOBOTO KOHYHMKA.

You KuM © ero KouleTH BHECIM BKJIaJ B OOCYXJIEHHE ONTHUMAIBHOTO MOAXoda K
PUHOIIIACTHKE MJIs JIEUEHUS OCTPhIX TmepenoMoB Hoca [24]. HccrnemoBarenu crpynmupoBaju
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IepesioMbl B 3aBHCUMOCTH OT CIIOKHOCTH, KOTOpasi Obljla OmpeseneHa Kak KIMHUYECKUMH, TaK U
PaIMOIIOTHYECKUMH JAHHBIMH. 3aTeM OHU pa3padoTaii HOBBIM BapHUaHT dHOHA3AIBHON TEXHUKH C
MCTOJIb30BAaHUEM BHEIIHUX MTU(TOB U (IIOOPOCKOIIMYECKOTO HM300paKEHUs JUIS MAIMEHTOB C
Oosiee HEONMAroNMPHUATHBIMUA M CIOKHBIMU TieperoMamMu. Eciu Obl 3TH MalnueHTHl ObLIM JICYCHBI
CTaHJAapPTHON 3aKPBITOM TEXHUKOM, Y HUX OBIIO OBl OONBIIE MIAHCOB ITONYYUTH HENPHUSTHBIC
PE3yaBTaTHI ¢ JOJITOCPOYHBIM pyOIom. MccnenoBanue cooOmmiao o ToM, 94To 3h(HEeKTHBHOCTh TaKast
e, KaK TPU OTKPBITOM IOXOJIE.

OTH WCCIeNOBaHUS MOAYEPKHBAIOT 3HAYMMOCTh BBIOOpAa ONTHMAIBHOTO MOIXOJAa K
PHHOILIACTHKE B 3aBUCHMOCTH OT XapaKTEPUCTHK KOHKPETHOTo ciydas. MoauduuupoBaHHBIH
OTKPBITBIH MOAXOJ] MOXKET 00ECIICUUTh BHICOKYIO YOBJIETBOPEHHOCTH MAIEHTOB M 3((EKTUBHBIC
pe3ysbTaThl, 0COOEHHO B CIOXKHBIX CIy4asX, IZie KJacCH4ecKas 3aKpbiTas PUHOIUIACTHKA MOXET
OBITh HETOCTAaTOYHO Y (HEKTUBHOM.

Pempocnexmuenas xocopma

B pa6ote Céardenas-Camarena u koJuier Obuia pezcTaBieHa albTepHAaTUBHAS XUPpYprudeckas
METONMKA JUIsl KOPPEKIIMKM HOCOBOM KOHUYMKA. Bce omepanuy Ha HOCOBOM KOHYHMKE MPOBOAMINCH C
OTKPBITBIM  JIOCTYIIOM 0€3 TpPaHCKOIYMEJUIAPHOTO pa3pe3a, UYTO IMO3BOJUIO  HCIIOIB30BATh
pa3NuuHBle BUABI IIBOB M WX BapHaluh. B KOHEYHOM UTOTE pE3ylbTaThl OKAa3ajHCh
BBICOKOY/IOBJICTBOPUTEIBHBIMH, YTO, BEPOSTHO, OBUIO OBl TPYJHO JAOCTUYH IPH 3aKPHITOM METOAE
[25].

I'pynma Gruber ¥ coaBTOpBI HccIeq0Bajga METOAMKY MCIIONB30BAaHUS CIIPEAEP-IOCKYTKA MPH
NEpBUYHON PUHOIUIACTUKE. Pe3ynbrarhl MmoKaszaid, YTO CIPEAEp-JOCKYTOK JIETKO BBIOJHIETCS C
OTKPBITBIM JJOCTYIIOM, HO 3aTPyAHUTEIBHO OCYIIECTBISICTCS B 3aKPBHITOM JocTyre. KoHKpeTHbIe
BBIBOJIBI OTHOCHUTENIBHO JOJITOCPOYHOTO YCIIeXa CIpenep-I0CKyTKa MpH 3aKPhITOM METoJie He ObUIH
nosxy4eHsl [26].

Pabora Kwunmuya u COaBTOpOB cCpaBHWJIA OTE€K M OSKXMMO3 B paHHEM U MO3HEM
MOCJICONIEPAIMOHHOM ~ NepuoJax IMpU HUCIOJIB30BAaHMM OTKPBITOW UM 3aKPBITOH  METOIHUK
PUHOIUIACTHKM W PA3IUYHBIX THIIOB JIaT€pPalbHOW OCTEOTOMHUH. Pesynprarhl  Mmokazaim
CTaTUCTUYECKH 3HAUMMYIO Pa3HHUIly B YPOBHE OT€Ka M IKXHMMO3a B PaHHEM ITOCIICONEPAIIMOHHOM
NEepUuoJie MEXIY OTKPHITOM M 3aKphITOM TEXHMKaMH, HO HE OBbUIO BBISBICHO CTaTUCTHUYECKOH
pasHUIBI B OCTEOTOMHUH. BBIBOJ M3 3TOro HCClIEIOBaHMS 3aKIIOYaeTcss B TOM, 4YTO JUIs
MPEIOTBPALICHNsT OTeKa M OKXHMMO3a CIEAyeT HCIIONb30BaTh 3aKPHITYI0 METOAMKY, a BBIOOp
JaTepabHON OCTEOTOMUH JIOJDKEH OCHOBBIBAThCS HA OMBITE XUpypra [27].

OTH uCCleoBaHMs TOMYEPKUBAIOT BAXXHOCTh BbIOOpa MOAXOAALIEH XHUPYypruueckon
METOIMKA B PHUHOIUIACTUKE M OLEHKY WX pe3ylbTaroB Ha OCHOBE HE TOJBKO ACTETHUECKON
NPUEMJIEMOCTH, HO M TEXHHYECKOW BBIOJHUMOCTH. Hampumep, WCIONB30BaHUE 3aKPBITON
METOIUKHA MOXET OBITh NMPEIMOYTUTEIBHBIM JUII YMEHBIICHUS OTeKa M AKXMMO03a, HO TPU 3TOM
MOXET OTPaHUYHBATh HEKOTOPBIE XUPYPIUUECKUE TPHEMBI.

Kim u coaBTOpbI HCCNEN0BANIN JTYUIIYIO TEXHUKY PEIyKIIMH HOCOBOM KOCTU. B TO Bpems kak
3aKphITasi  PEAyKLUs  SIBJISETCS  PAaclpOCTPAHEHHOM  TEXHUKOM, 4YacTo  COOOWIAIOT O
HEYIOBIICTBOPUTENBHBIX pe3ylibTaTtax. Pe3yiasrarbl 3TOr0 MCCIEeIOBAHUS 3aKIIOYAIOTCS B TOM, YTO
KOCBEHHAs OTKPHITasi TEXHUKA PEAYKIIUH aeT TOYHYIO U YIOBIECTBOPUTEIBHYIO PEIYKITUIO HOCOBOM
koctu [28].

Metin 1 Avcu OLEHWIM BIHUSHUE TOMOTrPaQUUECKUX XHUPYPrHUECKUX pe3ylbTaroB U
(GYHKIIMOHAJBHBIX PE3yIBTAaTOB OTKPBITBIX W 3aKPBITHIX TEXHHUK CENTOPUHOMIACTHIECKUX
Ollepaliii Ha YIOBJIETBOPEHHOCTHh IAI[MEHTOB. Pe3ynbTarhl MoOKa3aid, 49TO (YHKIHMOHAIHHOE
32KUBIIEHME W  KOCMETHYECKHE pe3yjibTarbl  SBISAIOTCS  (AKTOpaMu, BIMSIOIIMMH — Ha
YAOBJIETBOPEHHOCTh MALMEHTOB IOCHe cenTopuHodiaacTuueckoi onepauuu. Kpome Toro, HocoBas
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0a3a ¥ HOCOBOW KOHYMK ObUIM BaXHBIMH (DakTOpaMu TOMOTrpauuecKord XUPYyprudecKOr OICHKH,
KOTOpBIE HEOOXOIUMO yUHUTHIBATH [27].

Motamed ¥ COaBTOpHI OLEHWJIM DPE3yJAbTaThl HOBOM TEXHHMKH IIBOB IPH PUHO-TIACTHKE,
KOTOpasi UCIIOJIb3YET CTPYKTYPY MOBOPOTA YEIIyeK HOCOBOTO CENTyMa /sl YIyqIleHUus e(UHUINN
KOHYMKa HOca. Pe3ynbraTsl oKa3aiu, 4To HOBas TEXHUKA LIBOB COXPAHSAET UICAIBHOE MOJIOKEHNE
IPOEKIUN U JAe()UHUIMM HOCOBOIO KOHYMKA. ODTa HOBas TEXHMKA IIBOB TAKXKE INPHUBOAUT K
neuHUINY KOHYHMKA C HEOOJBIIONH HAKJIOHHOCTBIO JOPCAILHOTO KOHYHKA [ 16].

Reilly u Davison u3Mepuian HEOOXOAMMOCTb IOBTOPHOM KOPPEKIMU IOCIE OTKPBITOW WU
3aKpBITOM penapauuu nepenoMoB Hoca. OHM KiaccH(UUUMpPOBAJIM NAlMEHTOB IO Ipynmam B
3aBHCUMOCTH OT THIIa NEPEeIOMa U CPAaBHWIIM JAHHBIE C YYETOM TOTIO, BBIIIOJHSIIACH JIU OTKPBITAs
WIA 3aKpbITas pPeBU3Us HOCOBOW mupamuibsl. OHU OOHApPYXHIM CHIDKCHHE HEOOXOAMMOCTH B
MOBTOPHOW KOPPEKIIMH Y MAIIMEHTOB, KO UCTIOIb30BAJICS OTKPBITHIN moaxoxn [30].

OTH ucclieoBaHUs MOAYEPKUBAIOT BaXKHOCTh BbIOOpa HauOosiee MOAXOAALIEH TEXHMKH AJIs
XUPYPrU4ecKoro BMEILIATeNbCTBA IPH JIEYCHUH IE€PEJIOMOB HOCOBOW KOCTH U IPOBEACHUS
cenrropuHO(IacTHUeckux onepanuid. OTKPBITBIE TOIXOABl MOTYT OOecneduTh Oosiee TOYHBIE
pe3ysbTaTl M CHU3UTh HEOOXOJMMOCTh B TOBTOPHOM KOPPEKIHH, YTO CYIIECTBEHHO YITydIIaeT
pe3yNbTarhl JIEUCHUs AJIS TalUeHTOB.

Saleh u coaBTOpbl M3yunmnaM KauecTBO XKHM3HU (QOL) y manueHToOB IMOCie pPUHOIIACTUKU,
cobupas onenkd NOSE u ROE [31]. ABTOpBI CTpeMUIIMCh ONPENEINUTh, OKA3bIBACT JIN OTKPBITHINA
WM 3aKpBITHIA METOJ] BIUSHUE Ha pa3innuusd B QoL mo pesynabrataM onpocoB MAlUEHTOB, KOTOPbIE
oHU coOpanu. OHM He OOHApYXWJIM 3HAYUTENbHOM pasHHMLBI B oleHkax QoL y manueHToB B
3aBHCUMOCTH OT TOTO, OBbLI JIU IPUMEHEH OTKPBITBIN MITU 3aKPbITHII OJXO.

Talmadge n xomiern cpaBHUIM pe3yJIbTaThl IPUMEHEHHUs CIIpeiepa Ha HOCY MPU OTKPHITOM U
3aKpBITOM TOAXOMaX K puHOIUIAacTUKe [32]. OHM 0OHAPYKMIIM CXOIHBIC PE3yJAbTAThl MEXKIY JBYMS
MOJXO/1aMH, HO BBISICHWIM, YTO OTKPBITBIM MOAXOA MPUBOIMI K Oojiee JUIUTENbHBIM BpEMEHAM B
OTIEPALlMOHHOM, U, ClefoBaTelIbHO, OblI Oojee 3arpaTHbIM. boiee Toro, 3akpbiTas MMILTAHTALMS
crpefiepa Ha HOCY MOXET ObIThb Oojee A(p¢GEeKTUBHON C TOUKHM 3pEHUS 3arpar, €ClIM OTKPBITHII
MOJX0/ He TpedyeTcs Mo IPYrUM MPUYUHAM.

Uppal u coaBTOpbI MpOBENIN HCCIEIOBaHUE Ul U3YUYEHMs PA3IUUUi B 4acTOTE KOPPEKIHMU
KOCTOYKM HOCa MOCJEe OTKPBITOW M 3aKpbITOW puHOmiIacTuku [33]. ABTopsl oOHapykuiu Oonee
BBICOKYIO YacCTOTY KOPpPEKIIMHM KOCTOYKH HOCa B 3aKpbITOW I'pyHIe MO CPaBHEHUIO C OTKPBITOM.
OnHako OHU TpU3HAIM, YTO HEIOCTaTOYHBIM pa3Mep BBIOOPKM B 00eux rpymnmax ObLI
3HAYUTEIbHBIM OIPAaHUYEHHEM. TeM He MEHee, OHM OTMETHIIM, YTO UX MCCIENOBAaHUE IOKA3aJI0
OoJiee yCHeIHy0 KOPPEKLINIO0 KOCTOUKH HOCA MPH UCIOIb30BAaHUH 3aKPhITOTO MOAX0/A.

OTU HCCNenoBaHUsl MPEACTABISAIOT IEHHYI0 WHGpOpMalMIo JUIs IJIACTHUYECKUX XHUPYPIOB,
IOMOrasi UM NpUHUMAaTh OOOCHOBAHHBIE PEIIEHUS O METOJaX PUHOIJIACTUKH B 3aBUCHMOCTH OT
KOHKpETHOH cuTyanuu. BaXxHO yunuThIBaTh KaKk KIMHUYECKHE, TaK U HIKOHOMHUYECKHE (paKTOphl Mpu
BbIOOpE MOIX0/1a K ONepaIiH.

Ilepcnexmusnas kocopma

Uccnenoanne OKyp W COAaBTOPOB pPAacCCMOTPEIIO Pa3Ivuyus B OIIYIICHHSX HA HECKOJBbKUX
y4acTKax HOCa y NAllMeHTOB Ha Pa3JIMYHBIX MOCTONEPAIMOHHBIX ATalax IO CPaBHEHHIO C MX
MPEONEPAMOHHBIMU OLYIIEHUSAMHU B 3aBUCUMOCTU OT TOTO, MPOXOAMJIM JIM OHU OTKPBITYIO WU
3aKpBITYI0 PHHOIIACTUKY. O0e Tpynmbl, MPOMLIECAIINE OTKPHITYI0 W 3aKPHITYI0 PUHOIUIACTHKY,
WCIBITHIBAIM CHUKEHHUE OLIYIIEHUH yepe3 Henemto nocie onepanuu. OJHAKO aBTOPbI OOHAPYKUIN
CHIDKEHHE OUIYLIEHUH B KOJyMeJUIe TOJIBKO Yy MAallMeHTOB U3 IPYMIbl C OTKPHITOW PUHOIIACTUKOM,
4TO He HaOII0AANIOCh B TPYIIIE C 3aKPhITOM PUHOMIACTUKOW. OHM OTMETHIIM, YTO BCE pa3IMyMs B
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OLIYIIECHHUAX B 00EUX IpyMIlaXx BO3BPALIAINCH K HOPMAIBHOMY IPEIONEPAIIMOHHOMY COCTOSIHUIO K
nepBoMy Mecsity rmocite onepanuu (https://lyl.su/6S02).

DTO HCCIIEeAOBAaHUE JIEMOHCTPUPYET BaKHOCTh aHAIM3a OIIYIIEHUH HAa pa3jIMyHBIX 3Tamax
MOCJie PUHOIUIACTUKU M BBISBISET IMOTEHIHMAIBHBIC PA3IMUUs MEXAY OTKPBITOH M 3aKpBITOU
npoueaypamu. Pe3ynbTarsl MOJYEPKHUBAIOT 3HAYMMOCTh BPEMEHHOH JMHAMHMKH BOCCTAHOBJICHUS
OLIYIIECHUH IIOCIIC ONEpalUH, YTO MOXKET IOMOYb B YIyYIIEHHH MPAKTUKA PEKOHCTPYKTHBHON
XUPYPrUH HOCA.

Cnyuati-koHmponw

Yoon u Kim nccnenoBanu pa3iudus B yI0BICTBOPSHHOCTH MOCIEONEPAUOHHOTO ITEpHoa y
NalMeHToB ¢ (rpymnma ciaydaeB) u Oe3 (KOHTpOJIbHAs TPYyNIa) NpenbIayIieil PUHOIUIACTUKU C
MCTOJIb30BAaHMEM CHIJIMKOHOBBIX MMILIAHTATOB, KOTOpPbIE MPEIbABISUIN TEPEIOMbI HOCOBOW KOCTH
[35]. OHu He OOHaApPYXHMIM CTATHCTUYECKU 3HAYUMOI Pa3HUIBI B YIOBICTBOPEHHOCTH JI0 TPaBMBI,
70 OTepaliy WK mocjie onepauuu. Kpome Toro, aBTopsl He BBISBIIIM CTaTUCTHYECKH 3HAYUMOMN
pa3HUIBI B YPOBHE YIOBICTBOPEHHOCTH IAI[MEHTOB MEXAY METOJaMHU 3aKPBITOTO M OTKPBITOTO
BMemareabcTBa. OHM  TNPHUIUIM K  BBIBOAY, YTO 3aKpbiTas peOyKIHs sBiIseTcs Oosee
MPEAMOYTUTEIBHBIM TIOAXO0OM Yy TMAIMeHTOB, Yy KOTOPBIX HE OBUIO 3aMEYEeHO OTKJIOHEHWS,
AKCIIO3ULIMY WIN Pa3pyIIeHNs UMIUTaHTAaTa.

DTO WCCIenoBaHUE TPEJOCTABISCT BAKHBIC JaHHBIE O METONAX PEKOHCTPYKLHMH IIOCIe
TpPaBMbI HOCA y TMALMEHTOB C MpeAbIAyIeil puHomIacTukoid. OTCyTCTBHE CTAaTUCTHYECKU 3HAYNMOU
Pa3HUIIBI B YIOBJIETBOPEHHOCTH MEXKIY 3aKPBITOW U OTKPBITON peayKIMel MOJIepKIUBAET BAXKHOCTD
WHIUBHUIyaJTbHOTO TIOAXO0Aa K KaKJIOMY CIy4alo W Mmoadopa MeTola Onepaluy B 3aBUCHMOCTH OT
0COOCHHOCTEH MaIyeHTa.

Gokee Kiitiik u Arikan m3mepuim scTeTHUeckre W (YHKIMOHAIBHBIE Pe3yJIbTaThl, a TaKkKe
YPOBHH IICUXOCOLMAIBLHOTO JUCTPECcca y MAIllMeHTOB, MPOXO/SIINX PUHOILIACTUKY [36].

HccnenoBanue  mokasano  OJaronpusTHBIE — IOCTONEPALIMOHHBIE  ICTETHUECKHE U
(GyHKLIMOHAIbHBIE PE3YNbTaThl, a TaKXKe YIy4IICHHE MCUXOCOIMAIBHOIO ucTpecca 0e3 pa3inyuii
MEXIY OTKPBITOW M 3aKpBITOH PHHOIUIACTHKOW, TIEPBUYHBIM ¥ TOBTOPHBIM THIIOM, |
KOCMETHYECKUM WIN (YHKIMOHAJIBHBIM IMMOKa3aHWEM K PHHOIUIACTHUKE. Pe3ynmbraTsl COOOMIMIN O
3HaunTenbHOM ynyumeHun 6amioB NOSE, ROE u mkansl BHemHero Buga Derriford (DAS-24) u
3aKJIIOYMIIM, YTO 3aKphITas PHUHOIUIACTHKA MOXET OBbITh IPEeINOYTUTENIbHOW H3-32 MEHBIIETO
MICUXOCOIMAIIFHOTO TUCTPECCA.

Kirgezen u ap. uamepunu (yHKIHIO HOCOBBIX MBIIII] MTOCIIE MPOBEACHUS TMAMEHTaMH Kak
OTKPBITOM, TaK ¥ 3aKPhITOI puHOILITACTHKH [37].

Pesynbrarsl mokasajii OTCYTCTBHE PaziIHMYUil B TPaBM€ HOCOBOI'O MBIIIEYHOTO CIIOS MEXKAY
OTKPBITOM M 3aKphITOM PHUHOIUIACTUKOM. BMecTo 3TOro aBTOpBl MNPEUIOKWIM YYUTHIBATH
XHPYPTUYECKYI0 TEXHHKY, OIBIT M TOBEPXHOCTHYI) MYCKYJIOANOHEBPOTHUECKYIO CHUCTEMY NpHU
COXpPaHEHUHU (PYHKIIMH HOCOBBIX MBIIIIL.

HccnenoBanus MpoJIMBAOT CBET HA Pas3iIMUHbIE aCMEKThl PUHOMIACTUKUA M ITOMOTAIOT JIyyYllle
MOHATH, Kakue (PaKTOPbI BIMAIOT HAa PE3yJAbTaThl U ICUXOCOLMAIbHOE OJaronojyyre NarueHTOB.
Pesynprarhl, yka3piBaloye Ha MPEANIOYTHTEIHHOCTh 3aKPHITOW PUHOIIJIACTUKY M3-32 YMEHBIICHHS
MICUXOCOIMATIFHOTO TUCTPECCa, MPEACTABISIFOT HHTEPEC IS MPAKTUKYIOMIUX B ATOM 00JIacTH.

Obcysicoenus pe3yibmamos uccle008aHus

JlanHblid KUt 0030p ObUI MONBITKONW BBIACHUTH, NPHUBOAUT JIM OTKpBITAs WU 3aKpbITas
TEXHWKAa PUHOIUTACTUKK K JydmMM (YHKIMOHAJIBHBIM HWJIM OSCTETUYECKHM pe3ylbTaTtaM y
MAIMEHTOB Ha OCHOBE OIMyOJIMKOBAaHHBIX MCCIIECOBAaHUI M KIIMHHYECKUX HCIIBITaHui. B pe3ynbrare
0030pa oIyOIMKOBAaHHBIX UCXOJI0B OTKPBITOM M 3aKPHITOM PUHOILUIACTHKH OBLIO BKJIIOYEHO B 00IIEH
cnoxkHoctu 20 uccnenoBanuid. lllecTHaanate W3 HUX HMCIOJB30BAIM U OTKPBITYIO, U 3aKPBITYIO
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TEXHHKY, @ YEThIpe COCPEAOTOYMIIMCH MCKIIOUYHUTENBHO Ha OTKPBITOM puHOIIIAacTHKe. Cpenu HUX
Obul0 4 cepuM ciydaeB, 12 peTpPOCHEKTUBHBIX KOTOPTHBIX MCCIENOBaHUM, | HpPOCHEKTHBHOE
KOTOPTHOE MCCIIEI0BaHuE, | Clly4ali—KOHTPOJIBHOE U 2 UCCIIeI0BaHUs pe3yabTaTtoB. OrpaHUYEHHAas
JOCTYIIHOCTb ~ COOTBETCTBYIOIIMX  PaHIOMHU3UPOBAHHBIX  KOHTPOJUPYEMBIX  HMCCIEAOBaHUMN
3aTpyAHsET NPU3HAHKE ITOTO0 CUCTEMAaTUYECKOT0 0030pa KaK HaUBBICILIErO Ka4eCTBa J1I0Ka3aTelbCTB.

Hcxons u3 Hallero alropuTMa IOMCKa M JOCTYIHBIX MCCIEAOBAHUN, MBI HE MOKEM CHEIIATh
BBIBOJI O TOM, IPUBOJUT JIM OTKPBITAsI MJIM 3aKphITasi pUHOILIACTUKA K JYYIIUM (DyHKIIMOHAIEHBIM
WIM 3CTETUYECKUM  pe3yipTaraM s [alueHTOB. B HccinenoBaHUsAX, MOCBSILEHHBIX
KOCMETHYECKUM pe3ylbTaraM OTKPBITOM M 3aKpbITOM PHHOIUIACTUKM, OBIJIO YCTAHOBIIEHO, YTO
paclIMpeHHbId MHIM3UOHHBIN TOCTYI M MCIOJIb30BaHUE CENTaIbHON MOBOPOTHOW IIBa B 00JacTH
1eanuyeckoro JoMa JUisi OTKPHITOW PUHOIUIACTHKH MOTYT NMPHUBECTH K HAAEKHBIM U JIYUIIUM
pe3yabTrataM y HNaUMeHTOB B TEPMUHAX IMPOEKIMU M JENPECCUU HOCOBOIO KoHuMKa. Kpome Toro,
OTMEYEHO, YTO INMAIUEHTBl YacTO JKAIYIOTCA Ha CHI)KEHHE YyBCTBUTEJIBHOCTHM HOCA KaK IOCIE
OTKPBITOH, TaK U MOCJE 3aKPBITON PUHOILIACTUKY, HO ALMEHTHI C CHU’)KEHHOW YyBCTBUTEIBHOCTBIO
K BHYTPEHHEW MOBEPXHOCTH HOCA OBLIM BBISIBIEHBI TOJIBKO B TPYIIE OTKPBHITON PUHOIUIACTHKU.
Hakoner, uccinenoBanusi moKas3ain, 4YTO ¢ KOCMETUYECKON TOUKH 3pEHUs 3aKpbITas PUHOILIACTHKA,
Ka3ajoch, MPUBOAUT K MHUHMMAJIbHOMY OOpa30BaHMIO pyOLIOB, YTO MOXXHO OOBSICHUTH
BHYTPEHHUMHU HHUM3HUAMU 110 CPABHEHHIO C TPAHCKOJIYMEUIAPHBIM pa3pe3oM IpU OTKPHITON
PHUHOIIJIACTUKE.

B uccnenoBaHusix, MOCBALICHHBIX (YHKIMOHAIBHOMY AaCIEKTy OTKPBITOM U 3aKpbITON
PUHOIUIACTUKH, Mbl OOHAPYX MU, YTO OOJBIIMHCTBO M3 HUX IMOKAa3aJId OTCYTCTBHE CYIIECTBEHHON
pasuuiel Mexxay tunamu npoueayp (https:/lyl.su/XMRX). Opnako wuccrnenoBanne Kuma wu
COAaBTOPOB II0Ka3aJlo, 4YTO OTKPbITAas pUHOIUIACTMKA TOYHEE W MPUBOAUT K JIYUIIUM
(GYHKIIMOHATIBHBIM PE3yJibTaTaM M0 CPAaBHEHUIO C 3aKPBITOH PUHOILIACTUKOM [1].

Bo3MoxkHO, 3TO 0OBACHSAETCS TeM, KakMe CTPYKTypbl W aHATOMHUS MaHUIYJIUPYIOTCS IHpU
OTKPBITON W 3aKpbITOM PUHOIUIACTUKE. XOTA W Ta, U Apyras pPUHOIUIACTUKA U3MEHSIOT HOCOBYIO
KOCTb M XpsIl, OCHOBHOE pa3jIu4Me 3aKII0YaeTCsi B TPAHCKOJIYMEIUIIPHOM pa3pese, KOTOPBIH
UCIob3yeTcs pHu oTKpbIToi puHoriactuke (https://lyl.su/6S02).

TpanckonyMeIsapHbIN pa3pe3 MO3BOJIAET XUPYpraM MOAHUMATh KOXKY HOCA JJI IIPAaBHIBHOU
BU3yallM3alliM W OLEHKM €ro aHaTOMHH, YTO 3aTPyJHUTEIBHO IPHU HUCIOIb30BAaHMM 3aKpPBITON
PHHOILIACTHKH [2].

Hakonen, momumo sydiieil BU3yajlnu3aluyd aHaTOMUK HOCA IIPHU OTKPBITOM IO/IX0/Ie, TEXHUKA
MO3BOJISIET XUpypraMm ObITh OoJiee TOYHBIMH M TOYHO pacHojararb CJIOXHbBIE XpsILEBbIe
TpaHcIulaHTarsl [3].

Bonee Toro, 310 MOXeT ObITh MPUUHUHOI TOTO, ToueMy Pelinu u J[3BUCOH MPUILLIM K BBIBOAY,
YTO YaCTOTa PEBU3UN MOXET MMOTEHIIMAIBHO CHU3UTHCS Y MAIIMEHTOB C OCTPBIMU IepeIoMaMH HOCa,
€CJIM MCIIONB3YeTCsl OTKPBITHIN moaxon [4].

OTKpbITass pUHOIUIACTHKA ITO3BOJISIET XUPYpPraM aJeKBaTHO YCTPAHUTh CTPYKTYPHbIE NE(PEKTHI
¥ aHAaTOMHIO HOCA BO BpeMs MEPBUYHOI0 BMEIIaTeIbCcTBA O1aroapst BO3MOKHOCTH MOJTHOTO 0030pa
U JI0CTyTa K HOCOBBIM CTPYKTypaM.

OdeHb HEMHOTHE HCCIEOBaHUs, OL[CHUBIINE KaK KOCMETHYECKHE, TaK U (PyHKIHOHAIbHbIE
pe3yabTaThl OTKPHITOM M 3aKpPBITOM PHHOIIACTUKHM, CMODIM HNPUWTH K €AWHOMY MHEHUIO
OTHOCHTEJIBHO TOT0, KaKasi TEXHUKA SIBIIsieTCs1 00JIee MpeIouTHTENbHOH [5].

Bmecto 3TOro 60MBIIMHCTBO UCCIEIOBAHHUM OMpPENeIUIi, YTO CYIIECTBYIOT NOTEHIIUAIbHbBIE
ITOKa3aHUs JUIsl MCIOJb30BAaHUs OIPEACIICHHOM TEXHUKM BMecTo apyrou. Hampumep, Kunnu n
COABTOPbl YCTAaHOBMJIM, YTO 3aKpbITas PUHOIUIACTHKA CIIEAYET MCIONb30BaTh B CiIydasX, Korjga
HEOOXOAMMO TIPEIOTBPATHTH OTEK U SKXUMO3 [6].
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IOn n Kum onpenenunu, 4YTO 3aKpbiTas PUHOILIACTUKA SBISETCA MPEINIOYTUTEIBHON
TEXHUKON JUIsi OOJNBIIMHCTBA MAlMEHTOB, €ClM He HaOIIoMaeTcsl 3HAYUTEIbHOE OTKJIOHEHHE,
paspylIeHre WIA OTKPBITHE aHATOMUU HOCA, YTO TPeOyeT OTKPHITOrO MOAXOAA JAJS TOCTHUIKCHUS
JYYIIUX Pe3yJIbTaTOB IS ManueHTa [7].

Hakonen, pasznmnuus B KIMHUYECKHMX IIOKA3aHUAX [JIs PEMOHTAa WIH XHPYPruYECKOro
BMEIIATeIbCTBA, XUPYPIUUECKOW TEXHUKE, KBaJU(pUKAIUU M MOCTONEPALUOHHOW OILIEHKE U
OCJIOKHEHUSX TOOABIIAIOT CIOXKHOCTU B MPHUXO/E K €IMHOMY MHEHHMIO OTHOCHUTEIBHO TOTO, Kakas
TEXHHKA CJITyeT UCIIOJIb30BaTh ISl IOCTH)KEHHS PE3yJIbTaToOB /sl narueHTa [8].

EcTth Heckonbko orpaHuueHUil 3TOro 0030pa, KOTOpbIe cileayeT Y4uTbiBaTh. [Ipexie Bcero,
TPYAHO OLICHUTDH YIOBIETBOPEHHOCTH MAlIMEHTOB, KOCMETUYECKUE PE3yIbTaThl U (PYHKIIMOHATIbHBIC
pe3ynbTarel B OOJBIIMHCTBE 3TUX HCCIENOBAaHUN. BONBIIMHCTBO cTateld HE WCIOJIB30BAIN
OLICHOYHYIO KAy YIOBJICTBOPEHHOCTH MAIMEHTOB, Takyo Kak mkaia NOSE u ROE [1].

B pesynbrare oueHb CIIOKHO ClIeNaTh HayyHO OOOCHOBaHHBIEC BHIBOABI O TOM, Kakas TEXHHKa
Oosiee BEpOATHO MpPHUBENET K MydlIMM pesynbrataMm. s 60opsObl ¢ 3TOM mpolieMoil HeoOXoauMO
CTaH/IapTU3UPOBaTh METO/bl OLICHKU KayecTBa U SBHO ONPEAEIUTh OINEPALMOHHBIE ONpeAeICHUS
kauecTBeHHBIX xapaktepuctuk (https://lyl.su/6S02). Kpome TOro, B GOJBIIMHCTBE HCCIICIOBAHHUM
pOBaiiIepbl 0OBIYHO MCIOIB3YIOT JINOO OTKPBITYIO, THMO0 3aKPHITYIO PUHOILTACTHKY [2].

EcTp orpannueHHOE KOJMYECTBO KIMHULMCTOB, KOTOPBIE BIAJCIOT U OTKPBITOW, U 3aKPBITOMI
PUHOILJIACTUKOM, YTO 3aTPyJHSET CpaBHEHUE pe3yibTaToB HccienoBaHuil. Takum oOpa3oM, BaxHO
YYUTBIBaTh, YTO CYHIECTBYET XUPYPrHUECKUH Npo(ecCHOHANbHBI OMac M 3TO JOJKEH OBITh
(bakTOpOM, KOTOPBIH HEJb3s1 HCKIFOYUTh U3 3TOT0 MccieaoBanus [3].

Hakonen, nouck nureparypsl U U3BJICUEHHUE JAHHBIX AAJIM HEMHOI'O MCCIEJOBaHUM, KOTOpPbIE
paccMarpuBail KOCMETUYECKUE pEe3yJbTaThl KaK OTKPBITOM, TaK M 3aKPbITOW PHUHOIUIACTUKHU, UTO
3aTpyIHSET MPaBUIbHYIO OLIEHKY BO3MOXHOCTEH JIBYX I1OJIXOJIOB B JIOCTM)KEHUHU YJIOBJIETBOPEHUS
MAIMEHTOB U XUPYPTUUECKUX Pe3ynbTaToB [4].

Bv1600wb1

PuHomuiacTuka - 3TO KpailiHE cIOXHas TeXHHMKa, TpeOyroliass MHTEHCHUBHOM MOJATOTOBKHU U
MacTepcTBa Bpaua. [locTosHHOE 00yueHHe Ha BCIO )KH3Hb 03HAYaEeT, YTO ONTUMAJIbHBIE PE3YIIBTaThI
JUIs TIAI[MeHTa 3aBUCAT HE OT TEXHUKH, @ CKOpee OT HaBbIKOB Xupypra. Kpome Toro, yTo0s! cienarb
OTYETHOCTb O pe3ysbTarax 0ojee HaeXKHON U OTHOPOAHOM cpeiu UCCIeI0BaHNM, aBTOpaM CiIeayeT
oOpatuTh BHUMaHue Ha ucnosb3oBanue mkaiasl NOSE u ROE.

B nanHOM HccienoBaHUM CTPEMSITCS] YCTaHOBUTH HOBBIM CTaHIAPT JUIsl OEHKU TPEUMYIIECTB
MEXJly OTKPBITOM U 3aKpbITON pUHOIUIACTUKON Ha ocHOBe onleHOK NOSE u ROE.

Aemopul 3as61510m 06 oMcymcmeuu KOHQGIUKMA UHMEPECcos.
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Annomayus. llenb naHHON CTaTbl — MPOBECTH CHCTEMATHYECKUH 0030p JUTEpaTypsl 1O
TEJIEMEIUIMHE B aKyIIEPCTBE M TUHEKOJIOIMM, OLEHUTh €€ MNPEeUMYyIlecTBa M INOTEHLHUAIbHOE
npuMeHenre B Keipreisckoir PecnyOnuke. TenemeaunuHa MO3BOJSET PaCIIUPUTh AOCTYH K
MEIUMIUHCKOM MOMOIIM, OCOOEHHO /Ui JKEHIIMH B yAaJeHHbIX paioHax. CraTes ocBemaer
OCHOBHBIC HAIIPABICHUSA, TaKHe KaK yHAaJCHHOE HaOIo/ieHHe 32 OepeMEHHOCTbIO, KOHTPOJb 3a
XpOHMYECKMMH 3a00JieBaHUSIMU W JIOCTYI K pEnpoAyKTuBHOM mnomomu. OOcyxaatorcs
BO3MOKHOCTH BHEAPEHUS TENEMEIUIIMHCKUX TEXHOJOTMH B CHUCTEMY 3ApaBOOXpPaHEHUs
Keipreizckoii PecryOnuky v myTH pemieHust HHQPAcTPYKTYPHBIX U KYJIBTYPHBIX OapbepoB.

Abstract. The purpose of this article is to conduct a systematic review of the literature on
telemedicine in obstetrics and gynecology, assessing its advantages and potential application in the
Kyrgyz Republic. Telemedicine expands access to healthcare, especially for women in remote areas.
The article highlights key areas, such as remote pregnancy monitoring, chronic disease
management, and reproductive care. The possibilities of integrating telemedicine technologies into
the healthcare system of the Kyrgyz Republic and ways to overcome infrastructural and cultural
barriers are discussed.

Knrouesvle cnosa: TteneMenuivHa, axKymiepCTBO, THHEKOJIOTHS, YIAJICHHBIA MOHWUTOPHHT,
KoHTparnenius, Keiprezcran.

Keywords: telemedicine, obstetrics, gynecology, remote monitoring, contraception,
Kyrgyzstan.

TenemenuuuHa, Kak TEXHOJOIUSA, 3HAUUTEIIBHO PACIIUPSIET BO3MOXKHOCTH OKa3aHUs
MEAMIIMHCKUX YCIYT B Pa3IUYHBIX OONACTSIX, BKIIOYAs AaKymepcTBO W THHEKonoruw. OHa
MPEACTABISIET COOOM HCITOJIb30BAaHUE TEJICKOMMYHUKAIIMOHHBIX TEXHOJOTHH JUIsl  OKa3aHUS
MEJIUIIMHCKON TIOMOIIM Ha pACCTOSHUH, YTO JejaeT €€ OCOOCHHO BaXXHOW B CTpaHax C

—G)
@ BY Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 170



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

OTPaHWYCHHBIM JIOCTYNIOM K MEAMIIMHCKHM pecypcaMm. B mociemaHue rompl TeleMeIuIInHa cTalia
BOXHON YaCThIO MEIUIIMHCKOM MPAaKTHMKH BO MHOTHX CTpaHax MHpa, OCOOCHHO B TeX, IJE
MeIUIUHCKas HHPPACTPYKTYpa HEIOCTaTOUHO pa3BuTa [1].

Jis Keipreizckoit PecriyOnuku, e Oolibliasi 94acTh HACENEHUSI MPOXKUBACT B CEIBCKUX U
TPYAHOJOCTYITHBIX PETHOHaX, TeJIEMEAUIIMHA MOXKET CTaTh BAKHBIM MHCTPYMEHTOM B YIIYUIICHHH
Ka4ecTBa MEIUIIMHCKOM TMoMoImM >keHnuHaM. (OCOOCHHO 93TO KacaeTcs akylIepCcKoW H
TUHEKOJIOTUYECKOM TMOMOIIM, TaK KaK JOCTYI K CHEHUAIU3UPOBAHHBIM YyCIyTraMm JJis >KEHIIUH B
OTHAJEHHBIX pailloHax dacTto 3arpyaHEH. OrpaHUYEeHHBIE PECYpPChl, HEXBaTKa MEIUIIMHCKHUX
CIEIUAJIUCTOB M OTCYTCTBHE HWHMPACTPYKTYPhl B CEIBCKOH MECTHOCTH CO3JAI0T CEPhE3HBIC
MIPENSATCTBHS JJII OKa3aHUs CBOCBPEMEHHOM M Kau€CTBEHHOM TTOMOIIH KCHIIIMHAM, YTO TIPUBOJUT K
BBICOKUM I10Ka3aTelsiM MaTePUHCKOM U JIETCKOM cMepTHOCTH [2].

TenemequIIMHCKHAE TEXHOJOTHH TPEIOCTABISIOT BO3MOXKHOCTH PEIICHUsS 3TUX MPoOIeM 3a
CU€T MCTOJB30BaHMs ITU(POBBIX MIATHOPM JJIT MOHHUTOPHHTA COCTOSIHUS O€pEMEHHBIX, OKa3aHUs
KOHCYJIBTAllUOHHBIX ~ YCIYyI M TPOBENCHHS 00pa3oBarelbHBIX MPOrpaMM IO  BOMpPOCaM
PENPOIYKTUBHOTO 3/I0pPOBbsi. Ba)KHBIM HampaBJICHHEM SIBISIETCA TAaKXKe YTAIEHHOE YIIpaBICHHUE
XPOHUYECKUMH 3a00JICBAaHUSMH, TAaKUMHU KaK TEeCTAlMOHHBIA JHA0CT W THIIEPTOHUS, KOTOPHIE
TpeOyIOT MOCTOSIHHOTO HabmtoneHus u koHTpous [3]. B psane cTpan TenemenuiuHa yke JoKazana
CBOIO 3(D(PEeKTUBHOCTh B CHMIKCHHHM YHUCJIa OCIIO)KHEHUW BO BpeMsi OEpEeMEHHOCTH, YITy4IlIEHUU
PE3yJIbTATOB POJIOB U MOBBIIIEHUU JOCTYIMHOCTA MEIUIIMHCKON MTOMOIIH IS JKSHIIUH B YIAIEHHBIX
paiionax [4].

BBenenue TeneMeNMUIMHCKUX YCIYT B MPaKTUKY aKylIepcTBa M THUHEKOJIOTHH HMEeT
MHOXECTBO npeumyiiecTB. OHO HE TOJNBKO MO3BOJSET PACHIUPUTh AOCTYN K METUIIMHCKUM
yCllyraM, HO W TIOBBIIIAET YIOOCTBO /Il TAIMEHTOK, COKpamas HEOOXOAMMOCTh YacThIX
MOCEUIEHUH KJIMHUK. JTO OCOOEHHO akTyajdbHO B ycnoBusx manaemun COVID-19, xorma
OTpaHMYEHUE TEpPeABKEHUNH U JOCTYyN K MEIULUUHCKUM YYPEXKICHUSM CTall CepbE3HON
npobnemoii. TenemenuiuHa TakKe MPEAOCTABISET BO3MOXKHOCTH IS MEXIUCIUTUTMHAPHOTO
B3aUMOJICUCTBHUSl Bpaued pPa3jMYHBIX CHCIUAIM3AIMNA, YTO MOXET YIY4YIIUTh KadeCTBO
JMarHOCTHUKHU U JiedeHus [5].

Onnako BHenpeHue TeneMeqUIMHBI B KbIprei3ckoit PecmyOnuke crankuBaeTcs ¢ psIoM
mpoOnieM, CBSA3aHHBIX C HEAOCTATOUYHON WHGPACTPYKTYpOH, HHU3KHUM ypOBHEM LU(POBOMH
IPaMOTHOCTH M COIMAJIbHBIMH OapbepamMu. OTHU (akTopbl TpeOyrOT pa3pabOTKu HallMOHAJIbHOMN
CTpaTeruu IO HWHTETpally TEIEMEIUIIMHBI B CHUCTEMY 3PaBOOXPAHEHUs, a TaKXKe CO3IaHus
00pa30BaTENbHBIX MPOTPAMM ISl METUITTHCKUX PAOOTHUKOB U MAIIMEHTOB [6].

Ilenp maHHOW CTaThbW — MPOBECTH CHCTEMAaTHYECKUH 0030p CYHIECTBYIOIIUX JAaHHBIX IO
MIPUMEHEHUIO TEJIEMEIUIIMHBI B aKyIIEPCTBE U TMHEKOJIOTUH, TIPOAHATU3UPOBATH MEXKTYHAPOIHBIM
OTBIT M TPEAJIOKUTH PEKOMEHIAIMU IO BHEAPEHUIO TEIEMEIUIIMHCKUX YCIyr B KbIprbI3ckoin
Pecny6nuxe.

Jlyis mpoBeieHUsl CUCTEMAaTHYEeCKOro 0030pa JIUTepaTyphl ObUIM HCIIONB30BAaHBI JIAHHBIC W3
MeXIyHaponHbX 0a3 maHHbX, Takux kak PubMed, MEDLINE u Cochrane Library. Ilouck
JUTEPaTypbl OCYIIECTBIISJICS C HMCIOJB30BAHHEM KITIOUYEBBIX CIJIOB: TEJIEMEIHUIIMHA, aKyIIepPCTBO,
TUHEKOJIOTHSI, yAAJIEHHBI MOHUTOPHWHI, KOHTpamenius. B wucciemoBaHne BKIIOYAIUCh CTaTbhH,
cogepxamue WHPOPMAIMIO O MPUMEHEHUU TeNEeMEAUIIMHBI NI YIYYIIeHHUS aKyIIepCKuX |
TUHEKOJIOTUYECKUX HMCXOJO0B, a TaKK€ JaHHbIE, OTHOCAIIMECS K YCJIOBHSM CTpaH C HU3KUM H
CpPEeIHUM YPOBHEM JI0X0/1a, COMOCTaBUMBIX ¢ KbIpreizckoit PecyOmukoi.

OCHOBHBIE KPUTEPUHU BKITIOYCHUS: HAIMYWE TPYIIBI CPABHEHMSI, ITyOIMKAIMNA HA aHTJIMHCKOM
U PYCCKOM f3bIKaxX, MCCIIEOBaHUs, MPOBEAEHHBIE B CTpaHaX C COMNOCTABUMBIM YpPOBHEM
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SKOHOMHYECKOTO pa3BuUTHs. VCKimrogannch uccnenoBaHus, MPOBOAUBIINECS B CTPAHAX C BBICOKUM
YPOBHEM Pa3BUTHS, a TAKXKE pabOThI, Kacaloluecs APyTuxX MEIUIUHCKUX 00JIacTei.

B wuccrnenoBanuu ObLIM MPOAaHAIM3UPOBAHBI KaK PaHIOMU3UPOBAHHBIE KOHTPOJIUPYEMBIC
uccnenoBanus (PKUM), Tak © KOropTHble M TOIYJSLUOHHBIE MCCIEAOBAaHUSA, OLICHUBAIOIINE
3¢ dEeKTUBHOCTh TENEMEIUIMHBI B aKyllepcTBe M TuHekojoruu. Ocoboe BHUMaHME YIEISUIOCHh
UCCJIEIOBAHUSM, B KOTOPBIX PACCMaTpUBAINCh BOIMPOCH! YIAIEHHOTO MOHUTOPHHIa OEPEeMEHHOCTH
Y UCIOJIb30BaHUE TEIEMEIUIMHBI U1 JOCTyNa K KOHTPALENUHU B YIaJEHHbIX pailoHax.

[IpumeHeHue TeneMenUMUUHBI B aKyILIEPCTBE U T'MHEKOJIOTMU IPOJEMOHCTPUPOBAIIO
3HAYUTEIIbHbIC YIYUILICHHs B Pa3JIMYHbIX aCMEKTaX KEHCKOTO 3I0POBbS, OCOOCHHO B YCIIOBHSIX, I/I€
JOCTYyH K TPaJUIUOHHBIM MEIUIMHCKUM yCIlyraM OorpaHuueH. B YacTHOCTH, ObUIM BBISIBICHBI
CJIEIYIOIUE PE3YJIbTAThI:

CHuotcenue yacmomul 0CN0X4CHeHUU npu Oepemennocmu. ViccnenoBaHHMs TOKa3ajiH, YTO
yIaNEHHbBIII MOHUTOPUHT COCTOSTHUSI OEPEMEHHBIX JKEHIIIMH C BHICOKMM PUCKOM OCJIOKHEHUH, TaKUX
KaK TeCTallMOHHBIA TUa0eT W TUIIEPTEH3Us, TO3BOJSET CBOCBPEMEHHO BBISBISTH MAaTOIOTHYECKUE
M3MEHEHUSl U CHUXKaTh PUCK Pa3BUTHUS OCIOKHEHUN. B HECKOIBKUX MCCIIEAOBAHUAX OTMEUEHO, YTO
yOan€HHBII KOHTPOJb YpPOBHSI caxapa B KPOBM M apTEPUAIBLHOIO JaBJIEHUS CHUXKAET YacTOTY
ocnoxuenuit Ha 20-30% [7].

Tosviwenue docmyniocmu KoHmpayenmuenvix yciye. TeneMequuuHCKue KOHCYJIBTAIuH 10
BOMPOCAM KOHTPAILEIIUN, B TOM YHCIE HCIOJIb30BaHHE MOOWIBHBIX MPUIOKEHUH M TEKCTOBBIX
COOOMIeHNH, CIMOCOOCTBOBAIM TOBBIIICHUIO OCBEAOMIEHHOCTH JKCHIIUH O PENpPOAYKTHBHOM
310pOBbE. YPOBEHb MPUBEPKEHHOCTH K MCIOJb30BAHUIO KOHTPALCNTHUBOB CpPEIU KEHIIMH,
MOJIy4aBUIMX TEJIEMEIULMHCKUE KOHCYJbTAallMM, YyBenuuwics Ha 15-25% mno cpaBHeHHIO C
TPaIUIIMOHHBIMHU MeToAamMHu [8].

Vayuwenue nokasameneti epyono2o éckapmaueanusi. BaxxHo OTMETUTh, UTO TEIEMETULMTHCKUE
TEXHOJIOTHH OKa3alnuch (PPEKTUBHBIMU B MOAJCPIKKE IPyTHOrO BeKapmiiuBaHus. Mcrnonbp3oBaHue
TEKCTOBBIX COOOIIEHUH ISl TMPEeIOCTAaBICHUS PEKOMEHAAUUH MO TPYyIHOMY BCKapMIIMBAHUIO
MO3BOJIMJIO YBEJIMYUTH JOJIIO KEHILIUH, MPOJOKAIOIINX UCKIIIOUUTEIBHO IPyJHOE BCKapMJIMBaHUE
JI0 TIeCTH MecsteB, Ha 18% [9].

Cokpawenue yucna euzumos 6 kaunuxkuy. [lpuMeHeHne TeneMeInIHbI O03BOJINIIO0 COKPATUTh
YacTOTy ITUIAHOBBIX M BHEIUIAHOBBIX BH3WUTOB B KIMHUKH, YTO OCOOCHHO BAa)KHO JJISl JKEHIIMH,
KUBYLUIMX B YOAIEHHBIX pPErvHOHax. YIAJIEHHBII MOHMTOPUHI COCTOSHUSL 3/10pOBbsl NAI[MEHTOB
MTO3BOJIMJI CHU3UTh YHCIIO BU3UTOB HA 25%, TPU 3TOM KIMHHUYECKHE UCXOJIbI HE YXyIIIuinch [10].

Pe3ynbrarel ucciaenoBaHus MOATBEPAKAAIOT, YTO TEIEMENMUIIMHA MOXKET CTarb Ba)KHBIM
WHCTPYMEHTOM JUIsl YJIYyYIIEHHs KadecTBa AaKyUIEpCKOM W THUHEKOJOTMYECKOM IOMOIIU B
Koipreisckoii  PecriyOnuke. [IpumeHeHHMe TeleMEIUIMHCKUX TEXHOJOTHM IO3BOJSET pellaTh
MpOOJIEMBI, CBSI3aHHBIE C YIAJIEHHOCTHIO MEIULIMHCKUX YUPEKIECHUN U HEXBATKOW CIIEHAIUCTOB,
YTO 0COOCHHO aKTyaJIbHO JJISl CEIbCKUX PETMOHOB CTPAHBI.

Baosicnocmo ons yoanéunuix pecuonos.bonpias yacte HaceneHust Keiproizckoit Pecy6muku
IIPOXKHUBAET B CEIbCKUX pANOHAaX, IZ€ AOCTYyN K MEIMLUMHCKUM yClyraM OorpaHudeH. BHenpenue
TeJIeMEIUIMHBl TPEJOCTABISAET YHUKAJIbHYI0 BO3MOXKHOCTH Il OOecreyeHUs] MOHUTOPHHTa
COCTOSIHHMSI 3/10pOBbsSl OEpEMEHHBIX >KEHIIMH W OKa3aHWs WM KOHCYJBbTAllMOHHBIX YCIyT 0e3
HEOOXO0IMMOCTH TOCeIIeHUs KIMHUK [11]. DTO MOXeT 3HaYNTEIbHO CHU3UTh YPOBEHb MaTe€pPUHCKON
CMEPTHOCTH U YIYUIIUTh aKyIIEPCKUE UCXOMBI.

Coyuanvuvie u Kynomypusie 6apvepvi. OgHONW U3 MpoOIEeM BHEIPEHUS TEJIEeMEIULUHBI B
Koipreisckoii PecriyOnuke SBISIOTCS cOLMaibHBIE U KYJIBTYpHbIE Oapbepbl, KOTOPbIE MOTYT
OTPaHUYUBATh UCTIOJIH30BAHKE TAKUX TEXHOIOTUN. B 4acTHOCTH, ypoBeHb ITUGPOBOI TPaMOTHOCTH
B CEIbCKUX palOHAaX OCTaércs HHU3KUM, 4YTO TpeOyeT JOIMOJHHUTEIbHBIX O00pa30oBaTeIbHbIX

—G)
Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 172



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

porpamMM Kak Ui MEITUIIMHCKUX PA0OOTHUKOB, TaK U Ui HaceneHust. OHAKO YCIEUIHbIe TPUMEPHI
UCIIOJIb30BaHMsI TEJICMEAUIIMHBI B JAPYIMX CTpaHax IIOKA3bIBAIOT, YTO OSTH Oapbhepbl MOXKHO
peooeTh MyTéM BHEAPEHUS 00pa3oBaTEeNbHBIX IMPOTPAaMM U HPOBEICHUS Pa3zbsCHUTEILHOU
pabotsi [12].
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Oxonomuueckas s¢hghexkmuenocme. TeremenuuuHa TakkKe MPEJOCTABISAET 3HAUUTEIbHbBIE
SKOHOMHYECKHE BbIroAbl. COKpallleHHe 4YKClIa BU3UTOB B MEIWLMHCKUE YUPEKICHUS CHMKAET
3arparbl Kak JUIsl CHCTEMbl 3/IpaBOOXpaHEHUs, TaK M JUIsi caMUX MalueHToB. B ycioBusx
OTPaHUYEHHBIX PECYPCOB CHCTEMBI 37paBooxpaHeHus KwIpreizckoit PecnyOnmmku 3kOHOMUYECKas
3¢ GEeKTUBHOCTD TeIEMEAUIIMHBI MOXKET ChIFPATh BAXKHYIO POJIb B €€ IIMPOKOM BHenpeHud [ 13].

Heobxooumocme cozoanus ungpacmpyxmypoi. Jns yClenIHOTO BHEAPEHUS TeJIeMeIULIUHBI
HEOoOXOMMBI WHBECTHIIMM B pa3BUTHE HWHQPPACTPYKTYpPHI, BKIIOUas OOECIeUeHUEe IOCTyNa K
BBICOKOCKOPOCTHOMY MHTEPHETY B OTIAJIEHHBIX pallOHAX U MOATOTOBKY MEAMIIMHCKIX PaOOTHHUKOB,
KOTOpble CMOTYT 3((QEKTUBHO HCIIONB30BaTh TeJIEMEIUIMHCKUE TexHonoruu. Heobxoauma
pa3paboTka HAIMOHAIBHOM CTpaTerHd MO BHEAPEHUIO TEJIEMEIUIMHBL, a TaKXKe CO3JaHHe
rnporpaMMm THOATOTOBKU crnenuanuctoB [14]. CymMmupys BblIECKa3aHHOE, MOXXHO BBIJCIHUTD
¢byukunonasn reneMenuiuibl (PucyHok).

Bu1600wbi

TenemenuuuHCKUE TEXHOJIOTMM TMPEACTABISIOT COOOM TMEpCHEeKTUBHOE HAMpaBieHHE IS
VIYUIICHHs] aKyIIepCKOW M THHEKOoJIormueckoi momormu B Keiprei3ckoit PecnyOnuke. BHenpenue
TENEMEAUIIMHBI MOXET 3HAYUTENIbHO TMOBBICUTH JOCTYIMHOCTh MEIUIIMHCKUX YCIYT, YJIYyYIIUTh
KauecTBO yXoAa 3a OepeMEHHBIMU IKCHIIMHAMU W CHHU3UTh KOIMYECTBO OCIOKHEHUH. Jlms
YCIENIHOTO BHEAPEHUS TEJIEeMEIULUHbI HEOoOXOAMMO PpEeUIUTh BONPOCH HHOPACTPYKTYPHI,
MOJITOTOBKH KaJIPOB U MPEOAOJICHUS KyJIBTYPHBIX OaphepoB.
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Annomayus. B cTpane cymecTByeT npoOiieMa KOMIIEKCHOTO U IPaMOTHOTO MpeApeiicoBoro
Menocmotpa 1iaBcoctaBa. C momenTa peanusanuu denepanbHoro 3akoHa Ne326 ot 29.11.2010 .
«O0 o00s3aTeNbHOM MEIUIMHCKOM cTpaxoBaHuu B P®» Bompocsl OMC B cdepe cynoBoit
MEIUIUHBl He OBUIM pemieHbl. B pelic OTHpaBisIOTCS 4YiIEHBI HSKUNAXa C XPOHHUUYECKUMHU
3a0ojeBaHUsAMU 0€3 MpeaBapUTENBbHOIO MEIUIMHCKOIO OCBHMJETENbCTBOBaHMA. Ha cymax
OTCYTCTBYET MEIULMHCKUN pabOTHMK, 32 MEAMIMHCKYIO YacTh OTBEYAET 4JEH IUIaBcOCTaBa 0Oe3
JUIEH3UU Ha OKa3aHUe MOMOIIM, KOTOPbIIl HE UMEET MpaBa €€ OCYLIECTBIIATh, YTO B CBOIO OYEPE/b,
IpUBelIO K pocTy 3aboneBaeMocTell U cMepreil B peiice. OTCyTCTByeT  eauHas
CTaHJApTU3UpPOBaHHAs (GopMa YKJIAaJK{ alTeuKd Ha Cy[dax, M3-3a 4ero TaKkKe CTPagaeT 3740pPOBbE
skunaxa. JlanHas cutyarus nmodyauiaa MEAUIIMHCKYIO opranu3aiuio «MegocMoTp39» OTKpBITH HA
cBoei 6aze Otaen cyoBOM MEOUIMHBI, YTO 3HAYUTEIHHO YIIYUIIWIO CUTYyallnIo B peruoHe. Takxke
BBIHECEHO MpEJIOKEHNE 3aKOHOAATENbHO YperyJupoBaTh BONPOC O €IUHOM (opMe YKIaaKu
anTedeKk B peiicax, cocTaB KOTOPBIX Oy/leT 3aBHCETh OT BPEMEHU Irojia, IPUPOAHBIX U COLUABHBIX
YCIIOBUH MECTHOCTHU, B KOTOPYIO OTIPABATCS MOPSKH.

Abstract. There is a problem in the country of comprehensive and competent pre-voyage
medical examination of seafarers. Since the implementation of Federal Law no. 326 dated
11/29/2010 On Compulsory medical insurance in the Russian Federation, the issues of compulsory
medical insurance in the field of marine medicine have not been resolved. Crew members with
chronic diseases are sent on the flight without prior medical examinations. There is no medical
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worker on the ships, a member of the crew is responsible for the medical part without a license to
provide medical care, who does not have the right to provide it, which in turn led to an increase in
morbidity and deaths on the voyage. There is no single standardized form of laying first-aid kits on
ships, which also affects the health of the crew. This situation prompted the medical organization
Medical Examinations 39 to open a Marine Medicine Department at its base, which significantly
improved the situation in the region. We also propose to legislate the issue of a single form of
packing first-aid kits on flights, the composition of which will depend on the time of year, natural
and social conditions of the area to which the sailors will go.

Knrouesvie cnosa: MECO0CMOTp, IJIaBCOCTaB, OTACI Cy,HOBOﬁ MEOUIINHEI.
Keywords: medical checkup, seafarers, Marine Medicine Department.

Cornacho ct. 41 Konctutyunu PO Kaxxaplil rpakJjaHuH UMEET MIPaBO HA OXPaHy 310POBbS U
MEAMIMHCKYI0 1omoulb. B P® mnpusnaercs u 3amuiiaercs paBHbIM 0Opa3oM 4YacTHas,
roCylapCTBEHHasl, MyHUIMNaJbHas W HHbIE (QopMbl coOcTBeHHOCTH (CT. 82). MenunuHckas
IIOMOIIb OKa3bIBACTCS MEAUIIMHCKUMH OpraHu3alusMy. 3a00Ta 0 COTpYIHUKAX, 3allUTa U XKeJaHue
00e301acuTh CBOW OM3HEC CIOIBUIVIM CYIOBIaAeNblieB KanuHuHrpaackoi 06aacTu U yupexieHue
3npaBooxpanenuss OO0 «Megocmorp39»  copranu3oBaTh HOBBIM  MOAXOM K  JaHHBIM
00CTOSITETILCTBAM, MOJIATAsICh Ha OTBIT COTPYIHUKOB OCM.

Mamepuan u memoowl ucciedosanus
Ha 0a3e menTpa mpeapelCoBBIX MEAMIMHCKUX OCMOTPOB «MemocMoTp39» mpoBOAMIOCH
CPaBHUTEIBHOE PETPOCIEKTUBHOE HccieloBaHue Ha npoTsbkeHuu 10 net. B nccnenoBanue Bomu
YJIeHbI SKHIaXKa pplO0IOBEIKOT0 U HayyHoro ¢uora KamuHuHrpaackoil o0nacT.

Pe3zynemamol u 0o6cyscoenue

Kak 10 nmer na3zam, Tak W Mo ced J€Hb Ha Cyda, BBIXOASIINE HA PHIOHBIM MPOMBICEN,
CY/IOBIIAJIENIbIIaMHU TTPUBJIEKAETCS MOMOIIHUK KallUTaHA MO MEIWLMHCKOM 4acTH, KOTOPBIM TaK Ke,
KaK ¥ BCE WJIEHBI dKHUMaKa MPHUBJICYCH K PhI0000paOOTKE, HECEHUIO BAaXT M MOABAXT C MOMYTHBIM
OKa3aHWEM TMOCWIbHON HE3aKOHHOM MEIUIMHCKOW MOMOIU. YTO B KOHEYHOM HTOre MPUBOAMT K
pOCTy 3a00JIeBa€MOCTH B PEiiCe M YBEIMYCHHUIO KOJIMYECTBA JICTAIBHBIX MCXOM0B. OpraHuzamus
MEIMIIMHCKOTO  OOecTedYeHus] IUIaBCOCTaBa CUYUTaNach JUIS  MEOUIIMHCKUX  OpraHu3alui
TOCYyIapCTBEHHBIX  (OPM  COOCTBEHHOCTHM HEMEPCHEKTUBHOM U (UHAHCOBO  3aTpPaTHOM.
PernonansHoMy MuH3apaBy JaHHOE HAmpaBlIeHUE EATEILHOCTH, K COXKaJEHHUIO, TOXE OBLIO
HEUHTEPECHBIM.

[ToOyauTensHBIM MOMEHTOM [UIsl TpPOBENEHHUs paboThl Mo co3ganuio OtTaena cyaoBon
veaunuael (OCM) B OO0 «MemocmoTp39» cTau mpouTrpaHHBIE CyNOBIaENbIlaMH CyAeOHBIC
WCKH B CBSI3M CO CMEPTSIMH UJICHOB DKUIIAXa, KOTOPbIe UMEIH XpOHUYECKHe 3a00IeBaHus U ObUIH
HarpaBJieHbl B peiic. [lomons UM oka3piBajgach Bpayamu, KOTOpPbIE HE UMEIN 3aKOHHOTO TpaBa ee
OKa3bIBaTh, B CBSI3M C OTCYTCTBUEM y HHUX JIMIICH3UN HA JAHHBIN BUJ IE€ITEIHHOCTH.

CynoBnaienbIbl 0OpaTHIMCh B LIEHTP, MOCIE YeTO HaMU OBLIO MPUHSTO PEIICHUE O CO3/IaHUU
JAHHOTO OTJElNa C MPHUBICYCHUEM COTPYIHHKOB, KOTOphle paHee padoranu B otnerne MCU Ne 1 u
KOKB.

MenunuHcKasi OpraHu3anys Co3/IaHa W UMEET JIMIIEH3UI0 Ha METUITMHCKYIO JIESITEIIbHOCTD C
2014 rona. SBnsiercst MHOrONpPOGUIBHBIM IIEHTPOM «XOpOoIliasi TOTUKINHUKA» U BKJIIOYAET B ceOs
amMOyIaTOpHO-TIOIUKIMHUYECKYI0 Ciyk0y u Otnen cymoBoii menuuuHbl. [IpoBoautcs momabop u
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oOydeHue Bpauel U CpeIHUX MeAPaOOTHHKOB Ha 0a3e IEHTPa; OCYIIECTBISETCS OpraHu3almOHHO-
METOAMYECKOE PYKOBOJICTBO MEIUIMHCKUM IepcoHajioM. B momHoM o0beMe MpOBOIUTCS
oOclieloBaHNE U JICUCHHE BBISBICHHBIX OOJBHBIX; BEJICHHE €IMHON 0a3bl JaHHBIX IUIABCOCTAaBa,
oOpaTHBILIEroCsl K HaM, MEpea BBIXOIOM B peiic W mocie mpuxoja ¢ peiica; yuér IuIaBcocTaBa C
XpPOHUYECKUMH 3a00JIeBaHUSIMH, HE TMPENSATCTBYIOIIUM BBIXOAY B peic, HO TpeOyrommx
HAONIOICHNSA; BEICHHS CTAaTUCTUKH M COCTAaBJIICHHA OTYETOB [0 BAKIMHONPO(UIAKTUKE;
IIPOBEJICHUE KIMHUYECKOTO aHaJIN3a KaXX10I0 BBIHYXIEHHOTIO Cllydas 3aXoa B MHOCTPAHHBIN MOPT,
B CBsI3M C 3a0o0ieBaHMeM paOOTHUKA CylHA, CMEPTH B peiice WM MPEKICBPEMEHHOTO CIHCAHUS;
TPAHCIOPTUPOBKA OOJBHBIX TSDKEJIOW M CPEAHEW CTENEHU TSANKECTH M3 MHOCTPAHHBIX IOCyIapCTB
aBHa- W aBTOTPAHCIIOPTOM, B compoBokAeHnu cotpyaaunka OCM (B cpemnem 2-3 pasa B roj).
Nmeetcst obecrieueHre HADISAIHBIME MarephallaMd B BHJE TaONUIl, IJIAKaTOB, OIOJIJICTCHEH st
MIPOBE/ICHUS CAHITPOCBET PalbOTHI.

Otnen CynoBOMl MeIWUMHBI YKOMIUIEKTOBAaH —BBICOKOKBAIM(UIIMPOBAHHBIMH  Bpadyamu
Pa3IMYHBIX CIEUATbHOCTEH U (enbaiepaMu CKOPOil MOMOIIH, BIAJCIOIIMMH HaBbIKAMU OKa3aHUs
KOHCEPBAaTUBHOW M XUPYPrU4e€CKOM  MEIMIMHCKOM IOMOIIM B 3KCTPEMAbHBIX YCIOBHUSAX C
MHOTOJIETHUM OTBITOM paboThl B Mope. Bee BeimonHsemble u tuianupyembie padbotsl OCM BemyTes
cornmacoBaHHO ¢ opraHamu PocmorpeOnaazopa mo Kammuunrpanckoir oGmactu. Berpewaior u
MIPOBOXKAIOT SKUITAXKU MOPSKOB HAIllM COTPYAHUKH U COTpyaHUKU PocnorpeOHan30opa, Kak mpaBuio,
COBMECTHO.

Pei6onpombiniuieHHrKE KamuHUHTPAACKOH 007acTH MPOAOIDKATN CBOIO JICATEILHOCTh U B
nepuon pasrapa covid-19 (2020-2022 rr.). MeauiuHcKas AeSTEIbHOCTh Ha CyaxX HE MPEephIBaIach.
Bce ciayuam mHEBMOHMHM paclEeHUBAINCh Kak KoBHJHAas WHGeKuua. bolbHblE MOMEmanuch B
M30JIATOP M TOJyYald JIEYCHHE, CTPOro coOromas PEeKOMEHJAWW W3 Hamed MeTUIIMHCKOU
opranuzanun. CiaydaeB CMEpTH Ha Cy/Jax 3a 3TOT MEePHOJ He OBLIIO.

B cootBeTcTBUUM ¢ TpeOOBaHUSIMM 3aKOHOAATEIbHBIX AKTOB, HAMU IPOBEIEHA HeoOXxomumas
paboTa: 3aKIIOYeHBl JOTOBOPHI C PHIOOMPOMBICIOBHIMU KOMIAHUSIMU Ha apeHIy CyHAOBBIX
amOyJaTOpHbIX OJIOKOB M OKa3aHUIO YCIYT IO HAlpaBJICHUIO CYOBBIX Bpaueil B pelchl Ha Bpems
MIpOMBICTIA, @ HA HAay4YHbIX CyJax — Ha BpeMs HCCIENOBATENbCKUX AKCIEAUIINNA; MPOBEICHO
JTUIEH3UPOBAaHUE OTIENBHBIX CYIOBBIX aMOyaaTopuii B COOTBETCTBUU C MpukazoM Ne 121H ot
11.03.2013r O JMIEH3UPOBAHMM MEIUIMHCKUX BHUIOB JEATEIBHOCTH HAa KaXIOM CYyJIHE
(IesATenbHOCTh MEAOPraHU3alui MOUIEKUT 00s3aTeIbHOMY JIMIIEH3UPOBAHUIO 110 MECTY OKa3aHUs
MEAMIMHCKOM yCIIyrH ¢ MOMEHTa BCTyIuleHus B cuity denepanbHoro 3akoHa «O JHIIEH3UPOBAHUU
OTAETBHBIX BUAOB JesTenbHoCcTH» OT 04.05.2011 Ne99-03, denepanpHoro 3akoHa «O0 ocHOBax
oxpaHbl 370poBbs TpaxaaH B Poccuiickoit ®enepaunn» ot 21.11.2011 Ne323-d3, IIpukaza
Munznpasa Poccun «O0 yTBepxkaeHnn TpeOoBaHMIl K OpraHU3alliy U BBIIOJHEHHUIO paldoT (yciyT)
IpU OKa3aHWU TEPBUYHONM MEIMKO-CAHUTApPHOM, CIEUHAJIU3UpPOBaHHOM (B TOM yucIie
BBICOKOTEXHOJIOTHYHOM), CKOpPOH (B TOM YHCJIE CKOPOHM CHEIHAIM3HPOBAHHON), MATHATUBHON
MEJIUIIMHCKON TOMOIIM, OKa3aHUM MEAUIIMHCKOM IMOMOIIM MpU CAHATOPHO-KYPOPTHOM JIEUEHUH,
Mpd  TOPOBEIECHUU  MEOUIUHCKUX  OKCIEPTU3, MEIUIUHCKUX  OCMOTPOB, MEIUIIMHCKHUX
OCBH/IETEIbCTBOBAHUN M CAaHUTAPHO-TPOTUBOANUAEMUYECKHUX (MPOPUIAKTUUECKUX) MEPONPUITUI
B paMKax OKa3aHWs MEIUIIMHCKON MMOMOINM, TIPH TPaHCIUIAHTAIMU (Tepecajike) OpraHoB M (WJIH)
TKaHel, OOpalleHu! TOHOPCKOW KPOBH U (W) €€ KOMIIOHEHTOB B MEAMIIMHCKUX Tensax») Nel21H
ot 11.03.2013); BHeapeHbI HOBbIE ()OPMBI yueTa U OTYETHOCTH O NMPOBOJUMOM Ha CynHe padoTe 1o
BCEM HAIIPaBJICHUAM MEIUIUHCKON JIeATeIbHOCTH B IEPUOJT peiica, Cy/I0BbIE JKyPHAJIbL; IPOBEICHO
OCHAILIEHUE MEIUIIMHCKUX OJIOKOB 00OpYAOBaHUEM COINIACHO CTaHJAapTaM M MeIMKaMeHTaMHu Ha 19
PBHIOOTIOBEIIKUX U 2 HAyYHBIX Cy/ax.

[TockonbKy Ha CETOAHSIIHUN JeHb HET €OMHOW CTaHIApTU3MPOBAHHON (OPMBI YKIAJAKU
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anteku, coTpyagHUKH OCM KOMILIEKTYIOT 3a11ac MEAUKAMEHTOB, MCXOMs U3 CIEAYIOIUX KPUTEPHUEB:
aKBaTopus, CpOK pelica, KIMMAaTW4YeCKUi MOsic M BpeMs Ioja, BO3pacT JSKMIaxa (pa3HHMLA Ha
pBIOAIKKMX M Hay4HBIX CY/ax), a TaKKe JIMYHbIC MOXKEIaHMs Bpada, IMOArOTOBIEHHOro B peiic. Ha
HAaIll B3MIsAT, (OPMHUPOBAHUE €IMHOTO CTAaHIApTa 3araca B BUJE MepeyHs U 00bEMa MEIMKaMEHTOB
Ha MEepHoA peicoB, oueHb 00Jerdusr Obl paboTy BCEX OTAENOB CyOBOM MEIULMHBI, 8, UMEHHO,
o0s13a11 Obl paboTozareneil obecreunTs HeOOXOAUMYIO 3aKyNKY MEAMKAMEHTOB B COOTBETCTBHHM C
€IMHBIM CTaHJIaPTOM OCHALICHUS, a HE B LIEJIIX YKOHOMUHU JICHEKHBIX CPENICTB.

[IpoBeneHre MeIOCMOTPOB Y HAc ITO3BOJIWJIO MUHHMM3UPOBATH IPOCYETHI B IIPOBEICHUU
OCMOTPOB Iiepesl peiicoM, MOBBICUJIO BBIABISIEMOCTb 3a00JIEBaHU, NMPEMSITCTBYIOUUX BBIXOAY B
Mope. Mbl He OTCTpaHsieM TaKMX MallUEeHTOB OT pabOThl, a HAPaBIsieM UX Ha JA000CiIeA0BaHUE U
JieyeHne B MPOQUIbHBIE EHTPBI, YTO MO3BOJISIET COXPAHUTHh M MPOAJIHUTH WX paboTOCTIOCOOHOCTS.
PabGoronarens BblieNseT CpeicTBa Ul JONOJHUTEIBHOIO IIOJIHOTO MENOCMOTpa y Hac (IIpu
IIPOXOXKJIEHUHM MOPSIKOM KOMUCCHH B JPYTOM YUPEXJICHUH), KAK Y TOBEPEHHOI'O MEALIEHTPA.

3a 10 ser paboTBl MBI OTMEUaeM YJIy4YlllEHUE IOKa3aTreield COCTOSHUS 37J0POBbS MOPSKOB.
Hanaxeno nedeHne u peaOuiamTanusi B MEKpEHCOBOM MpoMexyTke. ONbIT HamIel NesTeIbHOCTH
ObUT JTOJIOXKEH Ha 3aceJaHWM KOMHTETa MO OXpaHe 310poBbs [ocymapcTBeHHBIH nymMbel PD mpu
00CyXJIEHH BOIIPOCOB 110 MenuirHe Tpyaa B anpese 2017 roxa. IlonydnB nonoXuTeabHbIH OT3bIB
OT CYZIOBJIQJIETIBIIEB M OT YICHOB HKUIAXKa M0 Hallel paboTe, Mbl PEIIPUHSIIN MONBITKU OOILEHUS
C JpYrMMH pEruoHamMH, HO IIOJIYYWIM OTKa3, T.K. CYIOBJIAJENbLEB HE IPUBICKAOT K
OTBETCTBEHHOCTH 3a HecoOmtoneHne crareit Koncrutymmm.

Saxnouenue

ITo ombITy paboTHI, IpoBeAcHHOK 3a 10 JIeT, MBI MPUIIUIA K BBIBOJIAM, YTO CYIIICCTBYIOIIAS
3akoHoaarenbHass 0Oaza P®d pmocrarouna s opraHu3alMM  MOJHOLICHHOTO MeEI00eCTieueHUs
aBcoctaBa B cyObekte PO 1mpu  HanMuuu  OKeNaHUsA — CYyJOBIAAENbleB  COOMIOAATh
KOHCTUTYIIMOHHOE TIPaBO Ha OXpaHy 37I0pOBbs IJIaBcocTaBa B peiice. [Ipu 3Tom cymiecTByer
He0OXOMMOCTh pa3pabOTKU 00s3aTEIbHOTO CTaHAApTa KOMIUIEKTOBAHMS alTEeYHON YKIAAKU HpU
HaJIMYUW MeIpabOTHHKA Ha CyJIHE, B 3aBUCHUMOCTH OT YHCICHHOCTH JKHUIAXa, KIUMATHICCKON
30HBI JIEATEIBHOCTH M CPOKOB HaxOoXkJeHus B peiice. He permamMeHTHpOBaHO HaiIHuue
MepaOOTHUKOB Ha CyIHE B 3aBUCHMOCTH OT KOJMYECTBA YICHOB DKUMAXa, a TaKKe OTCYTCTBYIOT
MOJTHOMOYHMS KOHTPOJHMPYIOIIMX OPraHOB, BBIMYCKAIOIIUX Cylda B peic, TpeboBarh OT
CY/IOBIIAJICNIBbIIEB COOJIONEHHS] KOHCTUTYIIMOHHOTO IIpaBa IJIaBCOCTaBa Ha OXpaHy 3/J0POBbS B
perice.

Msl mpeqiaraeM 3aKOHONATENFHO PacIIMPUTh MoMHOMouns PocmorpeOHang3opa, Ha BBHIMYCK
CYZIOB W3 IOpTa B PEiC TONBKO NPU HAJTMYUU JIMIICH3UPOBAHHOTO MEIAWIIMHCKOTO pa0OTHUKA Ha
0OpTy, B 3aBHCHMOCTH OT YHCIICHHOCTH JKHIIaka W pa3paboTarh CTaHAAPTHI KOMIUICKTOBAHUS
00s13aTENIbHON anTeuyHOM yKIaJKH TMpH HAJIWMYMU MeApaOOTHHKA Ha CyOHE B 3aBHUCHMOCTH OT
YHCIEHHOCTH JKHITaXKa, KIMMaTHUYeCKOUN 30HbI IEATETHPHOCTH U CPOKOB HAXOXKIACHHUS B peiice.
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MEPBUYHON MEIUKO-CAHUTAPHOMU, CICIHAIM3UPOBAHHONW (B TOM YHCIIC BBICOKOTEXHOJIOTHYHON),
CKOpOH (B TOM YHCIIE CKOpPOH CHEIHMaIM3UPOBAHHON), MAJUVIMATUBHON MEIMITMHCKOM ITOMOIIIH,
OKa3aHUM MEIMUIIMHCKOW TIIOMOIIM TIPU CAHATOPHO-KYPOPTHOM JICUEHHH, IMPU MPOBEACHUU
MEJIUIIMHCKUX 3KCHEPTU3, MEIULIMHCKUX OCMOTPOB, MEAUIIMHCKUX OCBHUJIETEIHLCTBOBAHUNA W
CaHUTAPHO-TIPOTUBOAIHUAEMUYECKUX (MPODUIAKTHUECKIX) MEPONPUSATUN B paMKaxX OKa3aHHs
MEUIIMHCKOM TMTOMOIIY, MPH TPaHCIUIAaHTAKUU (TIepecajike) OpraHoB U (MJIM) TKaHEH, oOpalieHuH

JIOHOPCKOM KpOBM M (WIM) €€ KOMIIOHEHTOB B MEIUIMHCKUX Lesix" (3aperucTpupoBaHo B
Muntocte Poccun 06.05.2013 N 28321)

Cnucok numepamypbi:

1. bypueB A. A. IlpenpeiicoBble MEIULMHCKHE OCMOTpBHI BOAMUTENEH: "cTapble—HOBBIE"
npo6iemsl // HezaBucumocts nanoctu. 2017, Ne2. C. 34-37.

2. bypueB A. A., HenacteeBa A. 10O., llymiskoBa A. B. AkTyasbHbIE€ aCleKThl MTOATOTOBKH
MEIMIIMHCKOTO TIepCOHalla U TMPOBENEHUsS MPEeIpeiicoBBIX OCMOTpOB B Poccuu: HeperieHHbIe
npoOIieMsl 1 niepcrekTuBbl pa3BuTHs // Hapkomorus. 2017. T. 16. Nell. C. 19-27.

3. BagumoBa U. B. 3arparer Ha menocmoTp // CoBeTHHK Oyxraitepa TOCYJapCTBEHHOTO U
MyHHIMIANBHOTO yupexaeHus. 2014. Ne6. C. 43-48.

References:

1. Burtsev, A. A. (2017). Predreisovye meditsinskie osmotry voditelei: "starye—novye"
problemy. Nezavisimost' lichnosti, (2), 34-37. (in Russian).

2. Burtsev, A. A., Nenast'eva, A. Yu., & Shuplyakova, A. V. (2017). Aktual'nye aspekty
podgotovki meditsinskogo personala i provedeniya predreisovykh osmotrov v Rossii: nereshennye
problemy i perspektivy razvitiya. Narkologiya, 16(11), 19-27. (in Russian).

3. Vadimova, I. V. (2014). Zatraty na medosmotr. Sovetnik bukhgaltera gosudarstvennogo i
munitsipal'nogo uchrezhdeniya, (6), 43-48. (in Russian).

Paboma nocmynuna Ipunsama k nybauxayuu

6 peoaxyuro 09.09.2024 2. 18.09.2024 ..

Ccvlnka 0118 yumuposauusi:

[ocrak [I. I1., I'ypa A. I1., ocrak I1. I., Kocte M. HU. OnbiT pa6oter OO0 «MemnocMoTp39»
M0 OpTraHM3allMi ¥ MPOBEICHUIO MEIUIIMHCKOTO OOecCreueHHus IIaBCOCTaBa PHIOOJIOBEIKOTO U
Hay4qHOTO (uiota B cyobekre PD // bromnerenp Hayku u npaktuku. 2024. T. 10. Nel10. C. 177-181.
https://doi.org/10.33619/2414-2948/107/19

Cite as (APA):

Shostak, D., Gura, A., Shostak, P. & Kost, M. (2024). Work Experience of Medosmotr39 LLC
in Organizing and Conducting Medical Support for the Floating Staff of the Fishing and Scientific
Fleet in the Subject of the Russian Federation. Bulletin of Science and Practice, 10(10), 177-181.
(in Russian). https://doi.org/10.33619/2414-2948/107/19

—G)
@ BY Tun nuyensuu CC: Attribution 4.0 International (CC BY 4.0) 181



Broanemens nayxu u npaxmuxu [ Bulletin of Science and Practice T. 10. Ne10 2024
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/107

YK 612. 017.2: 378 https://doi.org/10.33619/2414-2948/107/20

CPABHUTEJILHASI XAPAKTEPUCTUKA KPATKOBPEMEHHOM ! JIVINTEJIBHOM
AJAIITAIIMH 1TO AHAJIN3Y KPOBU HHOCTPAHHBIX CTYAEHTOB-JAEBYIIEK
MHAUA) K CUCTEME YYEBHOI'O ITPOLECCA

©Hus3zanueea A. /1., SPIN-x00: 4571-7133, xano. 6uon. nayx, Kvipewvizcko-Poccutickutl cragsanckuil
yHusepcumem, 2. buwkex, Kvipevizeman, niiazalieva3105@mail.ru
©Kapaesa P. P, SPIN-ko0: 4121-5811, kano. 6uon. nayk, Keipevizcko-Poccutickuil ciagaHcKuil
yHusepcumem, 2. Buwukex, Kvipevizcman, roza_raim@mail.ru
O©Tawmemosa B. A., Kvipevizcko-Poccutickuii C1assiHCKull yHugepcumen,
2. Buwxex, Kvipevizeman, violatashmetovaar@gmail.com
©Cmonsapoea A. C., Kvipevi3cko-Poccutickuil crasanckuil yHugepcumemn,
2. Buwxkex, Koipevizeman, yanal81019@gmail.com

COMPARATIVE CHARACTERISTICS OF SHORT-TERM AND LONG-TERM
ADAPTATION BY BLOOD ANALYSIS OF FOREIGN FEMALE STUDENTS (INDIA)
TO THE EDUCATIONAL PROCESS SYSTEM

©Niyazalieva A., SPIN-code: 4571-7133, Ph.D., Kyrgyz-Russian Slavic University,
Bishkek, Kyrgyzstan, niiazalieva3105@mail.ru
©Karaeva R., SPIN-code: 4121-5811, Ph.D., Kyrgyz-Russian Slavic University,
Bishkek, Kyrgyzstan, roza_raim@mail.ru
©Tashmetova V., Kyrgyz-Russian Slavic University,
Bishkek, Kyrgyzstan, violatashmetovaar@gmail.com
©Stolyarova Ya., Kyrgyz-Russian Slavic University, Bishkek, Kyrgyzstan, yanal81019@gmail.com

Aunnomayus. CraTbsi TOCBALIEHA HW3YYEHHUIO CPABHUTEJIBHOM XapaKTEPUCTHKU aHaJIM3a
rokasaresiell JIeHKOIMTapHOH (QOpMyJabl HMHOCTPAaHHBIX CTYIEHTOB-AEBYLIeK u3 WMHaum npu
KpPaTKOBPEMEHHOM M JJIUTEIbHOM COLMOKYJIBTYPHOH M Jpyrux jaeMorpaduueckux (akropax
ajanTaluu K cucremMaM ydeOHoro mponecca. Hamu BbIsiBieHa HeOoblllas pa3sHHUIA B aHaJIM3e
KpPOBM HWHOCTPAHHBIX CTYIEHTOB-JIEBYILIEK HWHIYCOB IPHU KPaTKOBPEMEHHOM, IJIUTEIbHOU H
COLIMAJIBHOW ajanTanuu K yuebHoil cpeze. I1o mokazaHusIM U3y4yeHHOIO Marepuaia orpeaensercs,
YTO Ha KakJoe TpeOoBaHME Cpe/ibl OPraHH3M pearupyer ocoObIM BozzelicTBueM. Ecinu B ogHOM
ciydae (Ha HayaJIbHOM 3Tarie 00yuyeHus) mepes CTyAEHTOM CTOMT CUTyallls HEBApUATUBHOCTH, TO
3TO TpeOyeT MOOMIM3AIMM MHOTMX PECypcOB opraHu3Ma. B To ke BpeMsi B MHOM BapHaHTE Ha
Oosiee ATUTEIBHOM M YK€ YCTAaHOBJICHHOM OJTare OOy4eHHUs OpraHu3M CTYIEHTa YCIEIIHO
CIIPABIIAETCS C Pa3InYHBIMU (DaKTOpaMH BO3AECHUCTBUSL.

Abstract. The article is devoted to the study of the comparative characteristics of the analysis
of the leukocyte formula indicators of foreign female students from India during short-term and
long-term sociocultural and other demographic factors of adaptation to educational process systems.
We found little difference in the blood analysis of foreign Indian female students with short-term,
long-term and social adaptation to the educational environment. Based on the evidence of
the studied material, it is determined that the body reacts to each environmental requirement with
a special effect. If, in one case, as at the initial stage of training, a student is faced with a situation of
non-variability, then this requires the mobilization of many resources of the body, while in another
case, at a longer and already established stage of training, the student’s body successfully copes
with various influencing factors.
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Knroueswie crosa: CpaBHUTCIIbHAA XapaKTCpuCTUKa, JJIUTCIIbHAs ajgarnranus,
KpaTKOBPEMCHHAas ajamnTanunsa, KpOBb, HeﬁKOHHTapHaH (bOpMYJ'Ia, pC3KO-KOHTI/IHCHTaJ'IBHBII\/'I KJIMMar,
BAapHUaTUBHOCTb, PAa3JIMYHBLIC BO3JICHCTBHS.

Keywords: comparative characteristics, long-term and short-term adaptation, blood, leukocyte
formula, sharply continental climate, demographic, variability various influences.

KeIpreizcran Tak ke, Kak U Jipyrue cocennue crpanbl B CpenHeit A3uu, o0nagaer XOpommm
MOTEHIIMAJIOM B 3KCIIOPTE MEIUIMHCKOro oOpa3oBaHus. PocT umcia MHOCTPAaHHBIX CTYICHTOB
CBsI3aH BOCTPEOOBAHHOCTBIO 00Pa30BaTEIbHbBIX IPOrPaMM JIJIsl HHOCTPAHHBIX IpakaaH. Bo MHOrom
MIPUTOKY CTYACHTOB CHOCOOCTBYIOT COBMECTHBIE By3bl HAIlICH CTpaHbI B TOM uyuciie U KbIpraei3cko-
Poccuiickuii CnaBstHCKUI YHUBEPCUTET, T€ €XKETOJHO pacTeT yucio abutypuenTos. K Hauamy 2022
y4ebHOro roja HacuuThiBanack Oosee 2300 nMepBOKYpPCHUKOB, CPEIU HUX TOJBKO HA MEAMLIMHCKOM
baxynbTeTe pu KPCY oOyyarorcs 1102 MHOCTPaHHBIX CTyZICHTa
(https://www.krsu.edu.kg/news/23082023-2130).

PazHo000pa3HbIe KOHTAKTHI IO HHTEPHAIIMOHAIU3AIMH BBICIIET0 0Opa3oBanus B Kelpreizcrane
ABISIIOTCSL  BaXHBIM  (DAKTOPOM, CHOCOOCTBYIOUIMM OOMEHY KYJIbTYpHBIMH  LIEHHOCTSIMH,
YKpPEIUIEHUIO JIpYKObl M COTPYIHHUYECTBY Mexay crpaHamu. Keipreizctan Onaromaps cBoei
YHHUKAQJIBbHOW Teorpaduyeckoil M KyJABTYpHOH cpene Tpeajaraet CTyIeHTaM He TOJIBKO
oOpa3oBarebHbIE BO3SMO)KHOCTH, HO M BO3MOXKHOCTH TOTPY3HUTHCS B OOraTryi0 W pa3zHOOOpa3HYIO
ucToputo, Tpaaunuu u 36k Keiprescrana (https://www.krsu.edu.kg/news/23082023-2130).

JlanHas HayyHas pa0oTa OCHOBaHAa Ha CPaBHMUTEIbHON XapaKTEpUCTHKE KPaTKOBPEMEHHOM,
JUINTEIBHOW M COLMAJIBHOM aJanTaluy CTYAEHTOB B IIEPBbIE HENENM KaK HaydaJbHbBIA ATaln
npucrocobieHus K ydeOHoMy mporeccy. I3yuenme wmarepuana HampaBieHO Ha 4 rToma
JI0JITOBPEMEHHOTO IPeObIBaHUS CTY/ICHTOB CTApPILEro Kypca, XapakTepHOM yke Kak COLMaau3alus u
ajanTanus nociue npuObITus 17 06yuenust B Koiproizcko-Poccuiickuii CaBsHCKUIM yHUBEPCUTET.

OCHOBHOH 1IeJIbIO MPEACTABICHHOW HAayYHOM palOThI SIBISETCA W3YYEHHE aJalTallMOHHBIX U
pE3epBHBIX OCOOEHHOCTEH OpraHu3Ma IMpU KpPaTKOBPEMEHHOM U JJIUTEIbHOM IpeObIBAaHUU
MHOCTPaHHBIX CTY/AEHTOB, fAeBymiek (Muaus) 1-4 kypca mo mapamerpam oOIIEro aHaiau3a KpoBU K
YCIOBUSAM JIByCTOPOHHEH B3aMMOJEHCTBYIOIIEH M HWHTEPAKTUBHOM MeETONOB O0OyuyeHHs Ha
MeauiHckoM dakynerete (KPCY).

Obvexmbi u Memoovl UCCIe008AaHUSL

HccnenoBanus NpOBEAEHBI NMPH YYaCTUU MHOCTPAHHBIX CTYIACHTOB: IOHOIIEH U JEBYIIEK
(Munus) 1 u 4 kypcoB MEAUIIMHCKOTO (DaKyJIbTeTa.

Menuko-npoduiiakTuyeckoe o0CiIeJOBaHUE CTY/IEHTOB ITPOBOAUTCS Kak 00s3aTebHOE TOCIe
NpuOBITHST B HAIly CTpaHy HAa Ha4YadbHOM JTamne OOy4YeHHS M €KETOTHBIM Mpo(HUIaKTUYECKUit
OCMOTD 3/I0pOBbsI CTYIEHTOB y CTYJ€HTOB CTapIIEro Kypca.

Ha xadenpe ¢pusuku, mequHGOpMATUKH U OMOJIOTHH MPAKTUKYETCS] BOBJICUEHHE CTYACHTOB 1—
3 KypcOB B HCCJIEIOBaTEIbCKYI0 PabOTy B 00JaCTH MEIMKO-OMOJOTHUYECKUX HAlpaBIICHHUH, TIe
KPY>KKOBIIBI T10/1 PYKOBOJICTBOM BEAYIIMX PYKOBOOUTENIEH MPOBOASAT COOpP MaHHBIX U TOJACYET
aHAJIN30B KPOBU KaK MECTHBIX, TAK M MHOCTPAHHBIX CTY/IEHTOB.

N3yueno 50 kaprouek AeBymiek-uHAycoB 1 kypca m 35 neBymek-uHAycoB 4 Kypca.
HccnenoBanne kpoBu mpoBoamitnck B tadoparopun (AQUA Lab). Cpennuii Bo3pacT o0CieayeMbIx
nesymiek 1 u 4 kypcos coctaBuin 17-22 rona. Bece oGciieioBaHHbIe pe3ylbTaThl IPOCUUTAHBI ITyTEM
OLIEHKHU aHaJIN3a KPOBH METOOM KOMITBbIOTEpHOM 00paboTku nmporpamMmel SPSS Statistics.

Pesynomamut u obcyscoenue
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Croutr 3aMeTUTh, 4YTO ajanTalus K CTpaHe MpeObIBaHUSA C PE3KO-KIMMaTHYeCKUMU
M3MEHEHUSIMU MOXET OBITh JUIsl CTYIEHTOB HMHJIyCOB KaK H30JMPOBAaHHOW, TaK M CTPECCOBOM.
KoMMyHuKaTuBHas amanrtanus Ui KaXJI0ro WHOCTPAHHOTO CTyAeHTa, ocobeHHO u3 MHmuu u
Apabckux cTpaH, MPOXOTUT B HOBOH COIHMAILHO-KYIBTYPHOW pPEaTbHOCTH M HE 00XOomuTcs 0e3
3arpynHeHuil. Pe3ynbTarbl yKa3plBalOT Ha HEOONIbIIME pPA3IMyUs XapakTepa ajanTalud IOpu
KPaTKOBPEMEHHOM U JJIMTEIbHOM TMpPEObIBAHUU CTYACHTOB JIEBYLIEK M IOHOLIEH HHIYCOB K
oOpasoBarenbHOMY Tporeccy. Kapruna ananusza kpoBu B Tabmune 1 oTpakaeT MakCHMMajbHBIE U
MUHUMAaJIbHBIC 3HAYCHUS DIPUTPOILIUTOB HA OIMHAKOBOM YPOBHE Y CTYICHTOK MHIYCOB JIEBYIIEK, YTO
y (I xypca 4,4 x 10*%/1 — 3,2 x 10'%n n y IV xypca 4,3 x 10*%/n — 3.2 x 10'%/1), koropsIii
CBUJCTEIBCTBYET O CTaOWIbHOW (PYHKIMOHATBHOM BO3MOXKHOCTM OpraHu3Ma Kak Ipu
KPaTKOBPEMCHHON aJanTallid H CTaOWIM3allMM  yCTOMYMBOTO COCTOSIHHSI OpraHM3Ma IpHU
JUIATEIHPHON aJanTalud, TIe pPa3IpaKUTEIN KOMMYHHKAIIMOHHBIX MPEMSTCTBHA B MPOIECCe
YeThIpex JIeT OOy4YeHHsI CTalli MOBCEIHEBHO NMPUBBIUHBL. B TO ke Bpems 4acTo BcTpevarolieecs
3HaUEHHe SPUTPOIUTOB B mepudepudeckoii kposu, kak (MOJIA y | xypca ot 4,0 x 10¥%/nuy IV
kypca 3,9 x 10'2/nm u cpennee 3mauenme (I xypca 3,8 x 1021 u IV kypca 3,9 x 10'%/n1 npu
KpaTKOBPEMEHHOM, TaK U JJIMTEIBHON aJanTallui OTMEYaJIMCh MPUMEPHO B PaBHOW MeEpE.

Tabmuma 1
ITAPAMETPbLI AHAJIN3A KPOBU Y UHAYCOB-JEBYIIEK 1-ro u 4-ro KYPCOB

Max. Mun. MOJA Cpeonee
SHaYeHue
I v I v I v | v
sputpouuTsl 3,9-4.7x10%/1 44 43 32 32 40 39 3,8 3,9
remorno6un 120-140 r/n 141 134 102 106 120 115 120,14 1205
1BETHOM nmokasarens 0,8-1,0 1 09 08 08 09 09 0,9 0,9
COD, 2-15 mm/uac 18 15 5 4 8 10 9,6 6,3

[Ipumeuanwue. | kypc, konmuectBo - 50, Bo3pact - 17-19. 1V xypc, komudecTso - 35, Bozpact — 20-22

Pe3ynprarel aHanmuza reMoroOMHa MO MAaKCUMaJIbHBIM 3HAUEHUSIM Yy JIEBYIIEK-WUHIYCOB |
Kypca nokasbiBaeT oT 141 /1, rae oTMedaeTcss HopMalabHOE COfIepKaHNe reMOITIOOMHA U CHUXKEHUE
KOJIMUECTBA KeNe30COoeprKalllero O6eiaka B KpoBU y AeBylek 10 102 r/n B 3aBUCUMOCTH OT MOJA.
N3meHenne HaMMEHOBAHHS 3HAYEHWW IIBETHOTO TIOKa3aTess, KOTOpbId nepxkancs ot (1,0 —
MakcuMaibHo, | kypc) m (MuammansHo — 0,8, IV Kkypc), 9TO BBIpa)kaeT HOPMaJIbHBIA (OH
CoZIep’KaHusl TeMOorIo0MHa B ofiHOM sputpouute. CkopocTh ocemanust sputpouutoB (COD) kak
MapKep BOCHAJIMTENbHBIX MPOLECCOB, y JAEBYIIEK-UHAYCOB | Kypca B MakCHMMajibHOM 3HAaYeHHUU

oTMedaercsa 18 MM/4ac Kak TIOBBIIIEHHOE W MHHUMaJIbHOE — S5 MM/4ac, YTO MOXKHO
WHTEPIPETHPOBATh KaK OTBETHYIO CTPECC-PEAKIIMI0 OpTaHW3Ma T0J] BIUSHHUEM HEKOTOPOTO
(U3HOIOTHYECKOTO COCTOSIHUS npu KpaTKOBPEMEHHOM npeObIBAaHUU B WHOMH

KIumaroreorpaduueckoit cpene. B 1o ke Bpems ckopocTh ocemanus spurpouuto (COD) y
nesymek |V kypca BO Bcex 3Hau€HUSX HAWMEHOBaHHM OTMeyaeTcs CTaOMIbHO HOpMallbHasi,
MaKCHUMAaJIBHO OT 15 Mm/9ac 10 MUHUMaIbHOTO — 4 MM/4ac, 4TO O3HAYaeT B Mpe/enax HOPMBI.
OnHOBpEMEHHO HAMU U3Y4allUCh KapTHHA JEUKOUUTApHOU (hOpMyIbl y AeByIIEK-UHAYCOB | 1
4 KypcoB IpH KpaTKOBPEMEHHOM W JJIMTENbHOM ajanTaluu K y4eOHOMY IMpoleccy, B HHOH
KJIMMaTU4YeCKOW M COLMOKYNbTYypHOU cpene. [1o pesynpraram Tabmuiel 2, BUIHO YTO Y AEBYIIEK-
unaycoB | u IV KypcoB MakcuManbHOE YMCIIO SJIPOCOJEPKALIUX AJIEMEHTOB KPOBU JIEMKOIIMTOB
BBIPA’KATIOCH B OJMHAKOBOM TIPOIEHTHOM COOTHOIeHHH Kak 8,2x10%m mns | u IV xypcoB, B To ke
BpeMs MUHUMAJbHBIA TMPOLEHT JICHKOIMTOB y HA4YaJlbHOTO Kypca M MpH JUIUTENIbHOM OOy4YeHHUU
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MexTy coboif He omuamuck. Y | kypca cooTHomenue 6b110 4,8%10%71, Torna kak y 1V xypca oHO
OBLJIO HAa OJTMH MPOIICHT BBIIIEC — 4,9x10%1.

[Ipu stom 3Hauenue uacto Bcrpevaromero MOJIA y | xkypca mokassiBaJio MUHUMAJIbHOE
nporenTHoe cozepxkanue — 4,0x10%1, onHOBpeMEHHO aOCOMIOTHBIM MPOIEHT COAEP/KAHMUS
neiikouuToB y neBymiek |V kypca BeIpaxkasics BBICOKUM IIPOLEHTOM COJIEp:KaHus €ro B KPOBH, Kak
6.0x10%n. ITpu 3TOM CcpejHEe 3HAYCHME JTeHKOIMTOB Kak y | Kypca, Tak u IV Kypca ocTaBanoch B
npeenax HopMbl. Takoe KOJTMYeCTBEHHOE COOTHOIICHUE TIPH JUTUTEIHLHON aJaNnTaluy B MHOU cpee
y neBymek-uHaycoB IV Kkypca moka3piBaeT Ha COOTBETCTBHE JEHKO(GOPMYJbI, KOTaa ofriee
KOJIMYECTBO JICHKOLMTOB HAXOAUTCS BhIlIe peepeHCHOr0 MHTEpBaja, YKa3bIBalOIllee Ha COCTOSHUE
cTabuiapHOE AaKTUBalMM UMMyHHTeTa. OJHAKO IO pe3ysibraTaM aHaiu3a JIEHKOIMTOB MOXKHO
CKa3aTh, YTO CTYACHTHI MIEPBOTO Kypca HCIBITHIBAIOT HANPSHKEHUE MEXAaHU3MOB aalTalliK, KOTOPOe
MPOSIBIISICTCS. B CHIDKCHUM KOMIICHCAaTOPHBIX BO3MOXHOCTEH cHUCTeMBbl KpoBu. [loaTomy
HEeUTpohUIbl, 6a30PUIBI, 03MHO(DHUIBI, MOHOIMTHI M JUMMOIUTEI — Oeble KPOBSHBIC TENbIla
SIBJISIFOTCST 0OBEKTOM HAOJFOCHUS 32 COCTOSIHUEM OpraHu3Ma B HOpMe U maroioruu [1].

Tabmuma 2
[TOKA3ATEJIN JIEKKOILIUTAPHOM ®OPMVIJIbI V MHYCOB-JIEBYIIEK 1-ro u 4-ro KYPCOB
Max Mun MO/JA Cpeonee
3HAueHUe
I v I v | v I v
Jleiikorutet 4.0-9.0 x 10%n 8,2 8,2 48 4.9 4,0 6,0 6,4 6,3
[Nanouxosinepusie HeWTpod b, 1-6 % 9 7 1 2 3 3 4,0 4,0
Cermenrosiiepabie HelTpoduibsl, 47-72% 74 76 40 45 60 67 62,9 59
Dosunoduisl, 0,5-5% 8 7 1 1 2 1 29 2
Jlumdonmter, 18-40% 38 38 14 14 20 20 23,8 26
Mounonutsl, 3—11% 8 9 2 5 5 5 51 52

VY crnenytomero moxkasares MaJouKOsSACPHBIX HEUTPO(DUIOB MPOLEHT MAaKCUMAIILHOTO YKCIia
OKa3aJioch BbIlIe HOpMBI 0T 7% 10 9% y neBymek-unaycoB | u IV kypcos. Takas yckopeHHas
MPOXYKIHS MaTOYKOSIEPHBIX HEUTPOPHUIOB U3 KOCTHOTO MO3Ia MOIVIO O3HA4aTh CPOYHBIM OTBETOM
Ha CTpECC-peaKIMI0 IMpU KPaTKOBPEMEHHOM IMpeObIBaHMM Ha HEOCBOEHHYI0 cpeay. [Ipum stom
MUHHMAJIBHOE KOJIMYECTBO MAaJOYKOAJIEPHBIX HEUTpOouiIoB y AeBymiek-uHAycoB | xypca MOJA
4acTO BCTpEYarolleecsi 3HaYeHHe U cpenHee 3HadeHue oT 1% 10 4% He mpeBblIagd HOPMBI
pedepercHoro uncna. Ha Ham B3, Ipu ATUTENbHOM aJlanTalluyl y CTyJeHTOK-UHycoB |V kypca
BCE IapaMeTphbl Kacarolleecsl MaJOYKOSJEPHbIX HEUTPOPUIOB TaKKe HE BbI3BIBAIM PE3KO
OTJIMYUTENIBHOTO 3HAYEHHs] KPOME MAaKCHMaJIbHOIO IMPOILEHTHOIO COOTHOIIEHHUS MaJOYKOsAEPHBIX
neiikorMToB. OHU OCTaBaIMCh MOOMJIM30BaHHBIMHM B NMPOAYKLMHU KOCTHOrO Mo3ra B mpeaenax 7
IIPOLIEHTOB, YTO HE 03HAYaJI0 TPEBOTH MO KOJINYECTBY UX coaepxkanus. MOJIA, ero oqfHOBpeMeHHOE
MIPOLIEHTHOE COOTHOIIIEHHWE CErMEHTOSIEPHBIX HEUTpOMIOB y AeByLIEK-MHAYCOB 1-ro Kypca
coctaBuiio 74%, Torna kak y aesymek |V Kypca OHHM MOKa3bIBaJld HE3HAYUTEIIHHO BBINIE HOPMBI
76%. ITono6HYyI0 KapTHHY HEUTPO(HIOB MOKHO XapaKTepHU30BaTh KakK CelU(UIECcKOe COCTOSHUE
OpraHu3Ma IOHOIIEH M JEBYIIEK CTYACHTOB-WHAMHIEB, paHee MPOXKHUBABIINX U aJalTHPOBAHHBIX
HKCTPEMAJIbHO >KapKOM KJIMMaTe. 3a YeThlpe roja Bpemsl yueObl OHU MPUCHOCOOMINCH K
PE3KOKOHTHHEHTAIbHOMY Teorpaduyeckomy kiaumMary Keipreizcrana [2].

WNHocTpaHHbIE CTYIEHTHI, MMes Ccleuu(puyeckue 3THUYECKHEe OCOOEHHOCTH BCE K€ He
OCO3HAIOT  CYpOBbIE  KIMMAarMyecKUe YCJIOBHA  NpUHUMAarouie  crpaHbl.  OCHOBHBIMH
(GU3MONOrMYeCKUMH TNPUYMHAMU HE3HAYUTEJBHOTO TIOBBIIIEHUS HEUTpPO(UIOB Ha MOMEHT
MCCJIEIOBAHUS aHaJIW3a KPOBH CTYJIEHTOB MPU KPATKOBPEMEHHOW U JJIMTENBbHOMN aJanTaluyd MOXXHO
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HalTH B JINTEPATYpPHBIX HMCTOYHHMKAX. B COOTBETCTBUU C NaHHBIMH, aJalTallIOHHBIE TPYIHOCTU
(GOpMUPYIOT TICHUXOJIOTUYECKUN Oapbep, BBI3BIBAIOUINI IICUXOJOTHYECKUE W SMOIMOHAIbHbBIE
neperpy3ku. K gucity Takux TpyaHOCTEH aBTOpP OTHOCHUT: a/alTalliOHHbBIE TPYJHOCTH, CBA3aHHbIE C
HOBBIM KIIUMATOM, OBITOM, SI3bIKOM M T. I.; NCHUXO(U3UOJIOTHYECKHUE TPYIHOCTH, 0OYCIOBICHHBIC
BXOXKJIEHUEM B HOBYIO MHKpPO- M MakKpocpeny, TO €CTh OOpa30BaTelbHYI M KYJIBTYPHYIO,
COOTBETCTBEHHO; Y4eOHO-TIO3HABATEIbHbIE TPYAHOCTH; KOMMYHUKATUBHBIE TPYJHOCTU; OBITOBBIC
TPYAHOCTH, CBS3aHHBIE B IIEPBYI0 OUEpEIb C HEIOCTAaTKOM CaMOCTOSTEIBHOCTM HHOCTPAHHBIX
CTY/ICHTOB, TPYAHOCTSIMH IPUHSTHUS PEIICHUH | T. 1. [3].

Ho mnpu »sTtom octanpHble mnapamerpbl MuHuMaibHoro, MOJIA u cpegHee 3HaueHHE
ocraBauch B mpezenax pedepencHoro uucia 40-67%, He BbI3bIBaS BHUMaHHUS HCCIEI0OBaTENs
(Tabnmuua 2). JlanbHeilme WccleIOBaHMs Mapamerpa 303MHO(MIA YKA3bIBAalOT HAa YBEIHMUYCHUE
IIPOLIEHTHOTO COOTHOLIEHHUsSI MaKCUMaJIbHOTO KoiaudecTBo y cryaeHToB | m IV kypcos, rae
Habmoaercs Jierkas 303uHodunus ot 1% Hopmbl 10 8% OTHOCUTENBHON HOpMBI. OAHOBPEMEHHO
MUHUMAaJIbHOE COOTHOIIEHUE, YacTo BcTpedatomieecs 3HadeHne MOJIA u cpeaHue 3HAUYCHUS HE
BBIXOJWJIM 32 PaMKH HOpMaJIbHOTO ypoBHA. Ham m3BecTHa 0COOEHHOCTH NMUTAHUS MHIYCOB (IIpU
UHIUBUAYAIbHOM OIPOCE), OHM IUTAIOTCS TEMH O€IKaMu, KOTOpble MM HE 3amlpenieHsl (ITHLa,
OapanuHa). benku, KoTOopsle MOIIM BBICTYNAaTh B POJM ajUIepreHa, BhIPAOATHIBAIOIIECTO aHTHTENA
IgE, Mo akTHBHpPOBaTh S03MHO(DUIIBI, Pa3BUBAs JIETKYIO aJIEPIrHUECKYI0 PEaKIUI0 U MPUBOJIS
MOBBILIEHHOMY COJIEP’KaHUIO B KPOBU KaK IIPU KPaTKOBPEMEHHOM, TaK U JUIMTEIbHON aJjanTallu.

[Toka3zaHusi IPOLEHTHOIO COiEpKaHUE TUM(POLIUTOB B aHAJIM3€E KPOBU Y JAEBYLIEK-UHAYCOB | 1
IV kypcoB 38% MO3BOJISIOT OLIEHUTH OOINEEe COCTOSHUE 3/I0pPOBbS CTYICHTOB KaKk HWMMYHHOU
TOJIEPAHTHOCTH OpPraHu3Ma K W3MEHSIOIIUMCS YCIOBHUSM Ha JaHHBIN mepuoi. [pyrue mapamerpsl,
TaKhe KaKk MUHUMAaJIbHOE 3HaY€HUE KOJIMYECTBO JIMM(OLUTOB, KOTOPOE BhIPAXKAJIOCh CHUKEHUEM OT
HOpMBI 110 14% oTHOCHUTENbHO Yy cTyaeHToB | u IV KypcoB, 4TO OKa3aa0Ch UAEHTUYHO HU3KUM, KaK
yka3aHo B Tabmuiie 2.

OObsicHEeHHEeM TakoW KapTHUHBI JTUMQONEHUHM MOXKHO OXapaKTepu30BaTh TaKUM OOpa3oM: K
TOMY MOIJIO TPUBECTH M HEMOJIHOLEHHOE NHTAHWE IMpPU 3arpy’KEHHOW CTYACHUYECKOW >KU3HHU.
Pe3ynprarom 3TOro Moo ObITh HEJOCTATOYHOE MPOU3BOJCTBO MMMYHHBIX KJIETOK M3 KOCTHOTO
mo3ra. MOJIA u mpu 3TOM cpefHee 3HayeHHE JUMQOIUTOB B KPOBU y CTYAEHTOK-WHIYCOB IpHU
KpPaTKOBPEMEHHOM M JITTUTENILHOM ajlanTallid OTMEYAINCh B IIpeenax HopMel. [Ipu xapaktepuctruke
MOHOLIUTOB, MO JaHHBIM aHAJIU3a, MPU KPATKOBPEMEHHOW M JUIMTEIBHOM aJanTaluu y JEBYIIEK-
WHyCOB MaKCHMajbHas u¢pa Beipaxkanack B cootHomeHnu |1V xypcos 8-9 %. MunumansHOe
3Ha4eHHE 4acTo BeTpevaromerocs 3HaueHnss MOJIA u cpenHee 3Ha4eHHE HE MOJAHHMMAJNCH BBILIE
HOPMHMPOBAHHOTO yucia cooTHouleHus 3—-11%. Takoe coOOTHOIIEHHE MOHOIMTOB YKa3bIBaeT Ha
HOpMaJIbHOE (PU3UOJIOTUYECKOE COCTOSHWE OpraHu3Ma IMpU KPAaTKOBPEMEHHOW M JJINTEIbHON
ajlanTaluuy MPUOBIBIINX CTYAEHTOB, SIBISISICH BaXXHEHIIMM 3J€MEHTOM HMHUIIMALUMU aJJalTUBHOIO
MMMYHHOTO OTBETa Ha pAa3JMYHBIE YCIOBUS S>KM3HHU. TakuM o00pa3oM, HaMu BBISBIEHA H
3HaUUTENbHAs pa3HUIlAa B aHalu3€ KPOBU HHOCTPAHHBIX CTYJEHTOB JI€BYIIEK-UHIYCOB MpHU
KpaTKOBPEMEHHOM U ITTUTEIbHOM a/laliTalluu.

[lo maHHBIM BBIIEH3JIOKEHHOTO BHJIHO, YTO Ha KaxJoe TpeOOBaHHE CpeAbl OpraHUu3M
pearupyer ocoObIM BO3/AEWCTBHUEM, MPUYEM, MHOTHE JIpyrHe MPUYMHBI UMEIOT KaK HE3aBUCSIIUMN,
Tak ¥ OIHOCTOPOHHHMH xapakrep. Ecim Ha mepBoM Kypce Mepei CTYAEHTOM CTOMT CHUTyalus
HEOIPEeNIEHHOCTH, 3TO0 TpedyeT MOOWIM3alMKM MHOTHX PECypcoB OpraHum3Ma, TO Ha Oosee
JUITUTEIHHOM M YK€ YCTAHOBJICHHOM 3Tarie 00y4YeHHs CTyACHT YCHEIHO CIPaBIISETCs C pa3InyHbIMU
BO3JEMCTBUSIMU, MPU ITOM ypOBEHb (YHKIIMOHHPOBAHUS OpPraHu3Ma COMPOBOXKAAETCS AKTHBHOU
TpaToil )KU3HEHHBIX pe3epBOB [4].
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[ToydeHHble pe3ynbTaThl MO3BOJSIOT HaM IPEAIoiararb, YTO adalTHBHBIC BO3MOXKHOCTH
OpraHM3Ma HMEIOT CTENEeHH «MOOWIM3anuu» (YHKIHMOHAJIBHBIX COCTOSHHH OpraHu3Ma, BHYTPHU
KOTOPOTO MCXOAMT OT AMana3oHa «HOPMay WIN «(PU3NOJOTHYECKass HOpMa», KOTOpasl 3aBUCUT OT
aJIalITUBHBIX BO3MOXKHOCTEH opranu3ma [5].
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GENDER CHARACTERISTICS OF THE PSYCHOEMOTIONAL STATUS
OF STUDENTS WITH DIFFERENT LEVELS OF ACADEMIC PERFORMANCE

©Gorbyleva K., ORCID: 0000-0002-9527-4260, SPIN-code: 4761-0838, M.D., Kyrgyz-Russian
Slavic University, Bishkek, Kyrgyzstan, kristin55@inbox.ru

Annomayus. V3ydeHHe 310pOBbsl CTYACHUYECKOW MOJIONEKH OCTAETCA OAHMM W3 BaXKHBIX
HalpaBJICHUI B HayYHbIX HCCIIEIOBAHUAX, TOCKOJIBKY 3a/laya BBICIINX YUE€OHBIX 3aBEJICHUNH COCTOUT
HE TOJBKO B MPHUBHBAHUU MPOPECCHOHAIBHBIX HABBIKOB, HO M B (DOPMHUPOBAHHMH ITOJHOLIEHHON
au4yHocTU. HepBHo-micuxuueckass ajganTaunus sIBISE€TCS OJHOW M3 KIIIOYEBBIX, [MOATOMY Ba)KHO
BBISIBJIATH (DAKTOPBI, OKa3bIBaroOIMe BIMsHUE Ha ee (popmupoBanue. O6cnenoBano 120 cryneHTOB
MenuuHCeKoro gaxynsrera Kbipreizcko-Poccuiickoro cinaBsSHCKOTO yHUBEpcuTeTa: 1) IOHOIIN
(n=30) u 2) neBymiku (N=30) C BbIcOKOIi ycrieBaeMocThio; 3) roromu (N=30) u 4) neBymku (N=30) C
HU3KOH ycreBaeMocTbio. OLieHMBAIM AMOLMOHANIBHBIN HHTEUIeKT 1o mkane H. Xomna, arpeccuto
no JI. I. [ToueOyT, ypoBeHb nenpeccuu no tecty LlyHra, aMmonmonansHyto HarnpasieHHOCTs 1o b. U.
JIOIOHOBY, ypOBEHb CaMOOLIEHKH, CTWIb TIOBeleHUs B KoHGuukre. FOHOmM ¢  BBICOKOH
YCIIEBA€MOCThIO 110 CPABHEHUIO C AHAJIOIMYHBIMH JEBYIIKAMH 4Yalle o0JIaaloT HU3KHUM YPOBHEM
SMOLMOHAIIBHOTO WHTEJIEKTA, 3aBBIIIEHHON CaMOOLEHKOW, CTAJIKUBAKOTCA C JIETKOW JIETPECCUEH,
OoJbIlIe IPOSBIISAIOT PU3NUECKYIO arpeccuio, UMEI0T 0oJiee HU3KUE Oaiibl M0 KOMMYHUKATUBHOM U
ACTETUYECKOW 3MOIMOHAIBHOW HAIpaBIeHHOCTH. Cpeau Ml ¢ HU3KOW YCIEBAEMOCTBIO JEBYIIKU
[0 CPABHEHUIO C IOHOIIAMH XYK€ YNPaBISAIOT COOCTBEHHBIMU 3MOLIMSMHU, HE UMEIOT 3aBbIIIEHHON
CaMOOIIEHKHU, 007a/1a0T Oosiee BBICOKMMHU OajlaMd 10 KOMMYHUKaTHBHOW, T€IOHUCTHYECKOM U
ACTETUYECKOW SMOIMOHAJIbHOW HampaBleHHOCTH. Takum o00pa3oM, IIOJIOBbIE pa3iuyus B
MICUXOAMOIIMOHAIBHON cdepe Oojee OTYETIMBO MPOSBISAIOTCS CPEAM CTYACHTOB, HMMEIOLINX
BBICOKUH YPOBEHb aKaJleMHUUeCcKol ycreBaeMocTH. MccnenoBanue reHIepHbIX 0coOeHHOCTElH Ooee
JIETAJIbHO OLIEHHWBAET N