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EFFECTIVENESS OF COMPLEX BIOLOGICAL PROTECTION FOR
SORGHUM AGAINST THE DEVELOPMENT OF BROWN LEAF SPOT IN
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Abstract. It is possible to solve the actual problem of safe protection of
sorghum against the development of mycoses by using complex biological protection.
It was established that sorghum crops were annually affected by the fungal pathogen
Helminthosporium turcicum (Luttr.) K.J. Leonard & Suggs. The disease reached its
maximum development at the 71st stage of development — 27.2%. However, with
complex biological protection, it is possible to save the harvest at the level of
0.45 t/ha, or 35.4 %.

Key words: grain sorghum, brown spot, biological protection.

Introduction. Sorghum is a high-yielding, versatile grain crop that can adapt
to high air temperatures, long droughts, and infertile lands. In terms of nutritional
value and chemical composition, sorghum is not inferior to corn [1, 5].

However, the development of the pathogen Helminthosporium turcicum
(Luttr.) K. J. Leonard & Suggs (Fig. 1) in crop phytocenoses is the main limiting
factor that leads to crop losses ranging from 11 to 32 % [2].

Sorghum is widely used in dietetic and baby food, since the protection system
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against pathogens must be safe from an ecological point of view and effective from

an economic point of view [3, 4].

Fig. 1. Grain sorghum leaves are affected Helminthosporium turcicum

The purpose of the conducted research was to determine the level of
effectiveness of ecologically safe protection of sorghum against brown spotting and
the peculiarities of the formation of the grain crop in Polissia of Ukraine.

Materials and methods. Field studies on the spread and development of
brown spot of sorghum and the determination of the effectiveness of the use of
biological preparations against it were carried out during 2019-2023 in the conditions
of the educational and research field of the Polis National University and PE
"Chaikivka" of the Radomyshl district of the Zhytomyr region. The research
conditions are characterized as favorable for growing sorghum and carrying out the
experiment.

Having analyzed the weather conditions during the years of the research, it can
be stated that the temperature regime, the amount of precipitation and the relative
humidity of the air during the growing season of sorghum varied in their indicators,
repeatedly exceeding the long-term norm and being below it, but this contributed to
obtaining reliable research results on the study of the development of brown spotting
and effective complex biological protection against it.

Brown spotting of sorghum leaves was recorded using a visual method and
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using generally accepted methods [6].
Detection and identification of the pathogen Helminthosporium turcicum took
place in laboratory conditions.
The effectiveness of the application of complex biological protection of sorghum

crops against brown spot was studied according to the scheme:

Rate of consumption
Version of the drug, kg, I/t

Seed processing

Control (water treatment)

Agat-25 K, PA 0,04

Biocomplex-BTU, r. 2,5

Pseudobacterin-2, v. p. 1,0

Phytocid, p. 1,5
Spraying crops (at the 29th stage)

Endophyte L1, RK | 0,010 1/ra

Seed treatment with biological preparations was carried out in 1-2 hours.
before sowing Spraying of plants was carried out at the 29th stage of plant
organogenesis (according to the international BBCH). The area of the accounting plot
was 10 m?, the repetition was four times, the placement of options was randomized.

Results and discussion. Helminthosporium turcicum (Luttr.) K. J. Leonard &
Suggs — one of the most common and harmful causative agents of sorghum diseases.
The first manifestations of the disease were noted in the phase of emergence of plants
in the tube. Small, light green spots without clearly defined edges appeared on the
leaves. However, within 14 days, the spots significantly increased in size and
acquired a brown color. In wet weather, a light gray to brown plague with a clearly
defined border formed on the spots.

According to the research results, it was established that the spread and
development of brown spotting of sorghum increased from the 21st to the 71st stage
of development (Fig. 2).

The maximum development of the disease was noted at the 71st stage of

development, which was 27.2 %.
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Biological preparations are based on natural biologically active substances that
do not have a negative impact on the environment. They are included in the

metabolism of plants, increasing their resistance to pathogens and adverse growing

conditions.
Copr Albus
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35 27,2
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29 ‘ — ‘
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0

Spread Development Spread Development Spread Development
21 stage (groping) 60 stage (flowering) 71 stage (milk ripeness)

Helminthosporium turcicum

Fig. 2. Distribution and development of Helminthosporium turcicum in sorghum

agrocenoses, 2019-2023

The use of complex protection of plants against mycoses increases the
resistance of plants to phytopathogens, adverse environmental factors, which helps to
reduce damage to plants by pathogens and increase productivity.

As a result of conducting research on the comprehensive protection of sorghum
agrocenoses against brown spotting, it was established that at the 71st stage of plant
development, the development of brown leaf spotting varied within 15.5-27.2 %. For
the use of Pseudobacterin-2 drugs, v. r. + Endophyte L1, RK development was the
smallest, which was 15.5%, which is 8.7% less than in the control.

To determine the effectiveness of the application of the complex protection of
sorghum against brown leaf spot, the technical efficiency was calculated, which
ranged from 16.9 to 43.2 %. The best result was provided by the seed poison of
biological origin Pseudobacterin-2, v. yr. at consumption rates of 1.0 I/t and a plant
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growth regulator, which was applied during the growing season at the 29th stage of
development of Endophyte L1, RK with a rate of loss of 0.01 I/ha, which was 43.2 %.

The vyield level is one of the most important indicators of the effectiveness of
the application of protection systems against the development of diseases. Since the
farm's profit and level of development, as well as competitive opportunities in the
market, depend on productivity.

It should be noted that the level of the saved sorghum grain yield ranged from
0.11 to 0.45 t/ha.

The highest productivity was recorded with the use of a complex of
preparations of biological origin Pseudobacterin-2, v. r. + Endophyte L1, RK
(1.0 I/t + 0.01l/ha), which was 6.32 t/ha, which provided an increase in yield at the
level of 0.45 t/ha or 35.4 %

Conclusions. Therefore, it is possible to solve the current problem of safe
protection of sorghum against the development of mycoses by using complex
biological protection.

It was established that sorghum crops were annually affected by the fungal
pathogen Helminthosporium turcicum (Luttr.) K.J. Leonard & Suggs. The disease
reached its maximum development at the 71st stage of development — 27.2 %.
However, with complex biological protection, it is possible to save the harvest at the
level of 0.45 t/ha, or 35.4 %.
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AHoTanisi. Po3riisiHyTO BIUIMB HOPM BHUCIBY HaciHHA Ha (OpMYyBaHHS
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MIPOBEJICHHSI JIOCIIPKEHb, MAaKCUMAJIbHUI piBeHb yposkaitHocTti (2,06 1/ra) dhopmye
copt bina nmpunueca 3a Hopmu BuciBy HaciHHs (HB) 1,2 muH. miT./ra.

KurouoBi cioBa: ripuniis 61j1a, COpTH, CTPYKTYpa BPOXKaI0, YPOKANHICTb.

Beryn. Ykpaina BITHOCUTBCS A0 TPAAUIIIHHUX CBITOBUX KpaiH KyJbTHBYBAHHS
BUIB TipYMIli Takux sK Tipuniyl Oita (Sinapis alba), ripuumi capenrtchka (cu3a)
(Brassica juncea) Ta ripunis 4opHa (Brassica nigra).

Bucoka macTU4HICTE KYJABTYpU JO YMOB BHPOIIYBaHHS, CHOpUsE il
MOIIMPEHHIO B PI3HUX IPYHTOBO KIIMAaTHYHUX 30HaX YKpaiHu. OnHak, OuibuIy
YacTKy B CTPYKTYpI1 MOCIBIB 3aiiMa€ TipUYUIlS CapenTChKa, siKa OUIbINE KyJIbTUBYETHCS
B MIBJEHHUX Ta CXIJHUX PerioHax; ripuuis O11a Ta ripunis dopHa ((ppaHiry3bpka ado
JIKOHChbKA) — B TIBJACHHUX, MIBHIYHO-3axiqHuX perioHax Ta Ilomicci, OgHak crif
BIIMITUTH, III0 OCTaHHS 3aiiMae He OibIine 2% Bija 3araJbHOr0 BUPOOHHUIITBA T1PUHIIL
[1]. HaiiGinpm onTuMaibHi YMOBH JJI POCTY, PO3BHTKY Ta (POPMYBaHHS BHCOKOTO
BPO’KAIO T1PYUIl — 3BUYAHHUN PAAKOBUM CIIOCIO CIBOM 3 HIMPUHOIO MIKpAIb 15 cM Ta
HOpMOIO BHCIBY 1,2-2,0 MiuH. mT. cX0XuxX HaciHMH Ha 1 ra. OpnHak, npwu
BUKOPUCTAHHI HOBITHIX TIOCIBHUX KOMIUIEKCIB, sIKI 3a0€3MeuyroTh SKICHUM
nepeanociBHUN 00poOITOK IPYHTY Ta TOYHHUM BUCIB HACIHHS MOTPEOYIOTh MEperisiay
TEXHOJIOT1i BUPOITyBaHHs Tipuuiil [3].

Meta po6oTH. BcTaHOBUTH peakiiiio COPTIB ripuuill 017101 pI3HUX €KOJOTTUHUX
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THUITIB HA HOPMU BUCIBY HACIHHSI Y€pe3 MOKA3HUKHA CTPYKTYPH BPOKALO.

Marepiaau Ta MeToaM. [pyHTH IOCHIIHMX IiISHOK — YOPHO3EM THIIOBUIMA,
CepelHbO CYTJIMHKOBUN 3 BMicTOM rymycy 4,78 %, cepeaHiM 3a0e3leueHHIM
pyxomumu dopmamu dochopy — 83,3 mr/kr ta Bucokum (161,1 Mr/kr) oOMiHHOTO
KaJlilo TPYHTY, KUCJIOTHICTh IpyHTY — pH — 6,8. OG:1ikoBa miioma JiITHKY CTaHOBHIIA
20 M°. TTOBTOPHICTH JOCTiY - YOTHPHOXPA30Ba, POSMIIICHHS IUITHOK CHCTEMATHYHE.
ArpoTexHika y [IOCTiAlI BiANOBiJajda pPEKOMEHIOBaHIM Ha dYac IMPOBEICHHS
JOCITIKeHB JIJ1s1 30HU JlicocTeny, 3a BUKIIIOUEHHSIM (DaKTOPIB, SIKI BUBYAIHCS: COPTH
ripuniii 617101 pi3HUX €KOTUMIB — ApiaHaa (3axigauii), bina npunieca (eHTpaTbHUI)
ta TanicMan (miBAeHHUI) HOPMU BUCIBY HaciHHsA (1,2, 1,5 muH. mit./ra). BuciBangocs
HacinHg reHeparnii - CH1. CiBOy mpoBoawnu ciBaikoro Horsch pronto 12 NT, 3
HIUPHUHOIO MKpAIb 19,5 cm. TlonepeaHuk - NIIEHUIIS O3UMa.

Oco6suBOCTI 00JIIKY POCTY Ta PO3BUTKY TipUHlll MPOBOJAWIN y BIIMOBITHOCTI
0 METOAMYHUX peKkoMeHjamid «OcoOiIMBOCTI MPOBEACHHS JOCHIDKEHb 13
XpECTOUBITUMH OJIMHUMHU KyJabTypamMu» [2, 4], ne BuU3Ha4amu OOJIK TYCTOTH
CTOSIHHSI POCJMH — Ha TEpioJ MOBHUX CXOJIB Ta 30MpaHHA KYJIbTYypH, AUHAMIKY
(hopMyBaHHS BHCOTH POCJIHMH B OCHOBHI (pa3H POCTY 1 PO3BHUTKY, aHali3 CTPYKTypHU
BPOXKAal0 — Ha TEPioJ] MOBHOTO JO3PIBaHHS KYyJbTYpH, ILISIXOM BiOOpPY CHOIIB 3
MMOJAJIBIINM 1X OOMOJIOTOM.

Pe3ysnbTaTu Ta 00roBOpeHHsi. AHaII3 €KCIIEPUMEHTATBLHUX JAHUX CBIAYUTH,
mo 3a 2022-23 pp. JOCHIIKyBaHI COPTH Maju pi3HY peakiliio ¢GopMyBaHHS
€JIEMEHTIB CTPYKTYpU BpOKal0 Ha HOPMHU BHCIBY. 30KpemMa BCTAaHOBJIEHO, IO
MaKcUMaJbHa KUIBKICTh CTPYYKIB Ha pociuHi 163 mT. 3a0e3neuyBaB copT ApiaHja
3a HOpMHM BuUCIBY 1,5 ™MuH. wmr./ra, HaiiHmwkay 90 mrt. — copt Tamicman
(HB 1,2 man. wit./ra). OgHak 3a MOKAa3HUKOM KUIBKOCTI HACIHUH Yy CTPYYKY
nepeBakaB copt bina npunneca (4,10 mr.) 3a HB 1,2 MiH. mT./ra ¢X0XKMX HACIHUH.
MeHIy KijgbKiCTh HACiHMH y cTpyuKy (3,72-3,95 mT.) hopMyBaB COpT MiBICHHOTO
exotuny Tamicman. Haiimenma xinpkicth HaciHHA (3,25-3,40 1mT.) He3anexHO BiA
HOPM BHCIBY 3HaXOJujacs y CTpy4ykax copTy Apianna. BuzHaganpbHUM MOKa3HUKOM

CTPYKTYPH BPOKaI0 CIIILCHKOTOCTIONAPCHKUX KYJIbTYP, B TOMY YHCII 1 TIPUMIIl € Maca
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1000 nacinuH. BeTanoBneHo, Mo A yCiX JOCTKYBAaHUX COPTIB JAaHUM MOKAa3HUK
oyB BumuMm 4,00 rpamu, 1 ckiaaas ans copty Apianna — 4,10-4,28 rpam, copty bina
npuniieca — 4,80-4,95 rpam ta copry Tamicman — 4,89-5,02 1.

CyKymHICTh €JIEMEHTIB CTPYKTYpH BH3HAYAIM YpPOXKAMHICTD KYyJIbTYpH.
BcTanoBineHo, 10 MakcUMalbHUN PiBEHBb YPOKaHHOCTI y cepeanbomy 3a 2022-23 pp.
(2,06 1/ra) chopmyBaB coprt ripuuii 01101 bina mpunieca, 3a HOpMU BHCIBY 1,2 MIIH.
IIT./Ta CXOKMX HaciHMH, 10 Ha 7,3 % Oineme 3a HB 1,5 MuH. mT./ra cXoxXux
HacinuH. [I{ogo yposkaifHOCTI cOpTy ripuuilli ApiaHjaa, TO HE BIJIMIY€HO 1CTOTHOIO
BIUTMBY HOpPM BHCIBY Ha YypoxkaHicTh — 1,84-1,82 Tt/ra. OmHak HaWHIKYY
ypoxaiHicTe B ymoBax JlicoctenoBoi mii3oHu JKuToMupchbkoi obsacTi GpopMyBaB
copt Tamicman (1,52 T/ra) 3a HOpMU BUCIBY 1,5 MITH. IIIT./Ta CXOKUX HACIHHH.

BucnoBku. TakuM ynHOM, €(PEKTUBHUM 32 PIBHEM MPOAYKTHBHOCTI ISl YMOB
JicocTenoBoi Mmi3oHU KUTOMUPCHKOiI 00JacTi, HAa YOpPHO3EMax THUIIOBHUX, €
BUPOIIYBaHHs Tipuuill Oinoi copty bina npunieca, sika gopMye ypoKailHICTb,
3aJIEXKHO BiJ HOPM BHUCIBY — Ha piBHi 1,92-2,06 T/ra.
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YK 631.559:633:34:631.86
YPOXKAWHICTH TA TEXHOJIOT'TYHI ITIOKA3HUKH SIKOCTI COI
3AJIEZKHO BIJI IHOKYJIAII TA HO3AKOPEHEBOTI'O MIKUBJIEHHA

Hinopa Bikrop I'puroposuy,

JOKTOP C.-T. HayK, Ipodecop

CeBpyk Tapac AnarouiiioBuy,
Miceuko Cepriii OJiekcaHapoBuY,
Copoxka Bagum AnapiiioBuy,
MaricTpu

[lomichkuii HalllOHAJIBHUN YHIBEPCUTET
M. JKutomup, Ykpanna

Ha mouarky XXI cTomiTTs 9acTka coi, cepejl BOCbMU HaWBAKIIUBIIIUX OJAHUX
KyJbTYyp, CTaHOBUTH 53,7% iX CBITOBOro BHpPOOHHMUTBA. BypXiuBHiII PpPO3BHUTOK
BUPOOHUITBA MPOAYKLII COI 3yMOBJIEHUI BEJIWYE3HUM MHOMUTOM. Takoro 6araToro
MIPUPOHOTO KOMILIEKCY OUIKIB, )KUPIB, BYTJIEBO/IIB, MiHEpAJIbLHUX COJICH 1 BITAMIHIB,
AK y CO1, HEMA€ B )KOJHIN 1HIIN pOCITUHI.

3a yHIBEpCAIBHICTIO BUKOPUCTAHHSI COSI TIEPEBAXKA€ BC1 KYJIbTYpPHI pOCIHHH. [3
3epHa coi BUTOTOBIAOTH TMoHaA 1000 xapyoBuUX, KOPMOBHMX, MEIWYHUX 1
MIPOMMCIIOBUX BUPOOIB.

VY CBITOBIl TPaKTUIll COEBE 3EPHO BHUKOPHUCTOBYIOTH B OCHOBHOMY JIJIsI
nepepoOKH Ha OJIil0, a MIPOT 1 MaKyXy — JJIA IPOJOBOJBYUX 1 KOPMOBHX LJIeH. Y
CTPYKTYp1 POCIMHHOI 0111 coeBa ois 3aiimae 28,7; manpmoBa — 21,1; pimakosa 14,8;
consimHukoBa — 12,1; G6aBoBHMKOBa — 5,6; apaxicoBa — 5,9; kokocoBa — 4,7,
MaciauHoBa — 2,6; npoHOoBa — 1,0; 10 — 2,7 BigcoTKiB [1, 2].

3epHo coi Mmictuth 20 1 OiIbIIE BiJICOTKIB HAIMBBHCHXAKOYOI OJii BHCOKOI
010JI0T1YHOT LIIHHOCTI, 3 JOOPUMH CMAKOBUMU SIKOCTSIMU Ta JIETKOIO 3aCBOIOBAHICTIO,
0e3 xonecTepuHy. 3aBIIKH BUCOKHM XapuOBUM BJIACTHBOCTSM ISl OJIiI € OCHOBHOIO
cepell XapuoBUX JKUPIB.

[{iHHICTH CO€BOI O 3yMOBJIEHa BHCOKMM BMICTOM (95%) riiuepumis,

BUCOKOCHEPTeTHUHUX JKUPHUX KHUCIOT, 3 HUX 75% - HeHacuueHl (JIIHOJEBa,
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JiHOJIGHOBa, oJieinoBa) 1 15% - HacwdeHi (MandbMITHHOBA, CTEAPUHOBA) Ta Taki
KUTTEBO HEOOXIHI KOMIOHEHTH, SK JENUTHH 1 mnpupomni Bitaminu. Coro
BUKOPUCTOBYIOTh B 1KY, JIJI1 BUTOTOBJICHHSI MaprapuHy, MIpOTiB, MalOHE3y W THIIUX
BHUCOKOSIKICHUX TPOJIyKTIB Xap4uyBaHHA [2].

Burcoka MiHHICTh COi BU3HAYA€ThC Hacamiepes BeaukuM BmicToM (33-52%)
MOBHOIIIHHOTO OlJIKa, SKui Ha 88-95% mpeacTaBiieHH BOJIOPO3YMHHOK (PPAKITIEIO 1
BKJIFOYAE JIETKOPO3UMHHI TI00ymiHu (60-81%), ansoymian (8-25%), BaKKOPO3UMHHI
rio0yninu (3-7%). 3a XIMIYHUM CKJIAJIOM BIH JyXe ONU3bKUI 10 O1IKIB TBAPUHHOTO
MOXO/IKEHHS, 30KpeMa 710 O1IKa KypAYuX S€llb, Kl € eTaJIOHOM OI[IHKHU SKOCT1 OiiKa
[3].

CoeBuil mIPOT 1 MaKyXy BUKOPUCTOBYIOTh JIJIsl BUTOTOBJIEHHSI COEBOI'O MOJIOKA,
AK€ 332 CMAKOBUMH SIKOCTSIMHU HE BIJIPI3HIETHCS Bl KOPOB'TYOro MoJIOKa. BoHO
3JTaTHE CKUCATH, 1 3 HbOTO OJEP)KYIOTh CUp, HOTYPT, Ke(ip, psLKAHKY, sIKI TAaKOX HE
BIJIPI3HAIOTBCSA B1Jl HaTypalbHUX NpOAYKTiB. Y Kwurtai HanmaromkeHo MpPOMHUCIOBE
BUPOOHMIITBO 13 COI MOJIOKA Ta CHUPY, SIKMM KHUTalll HA3UBAIOTh M'SICOM 0€3 KICTOK
[4].

Co€Bl MPOAYKTH € €IWHOIO0 albTEPHATHUBOIO MPH ajeprii 10 I1HIIMX O1UIKIB
(O1KiB MOJIOKA Ta 3€pHOBHUX). YCS IHIYCTPisl AUTAYOTO XapyyBaHHS 32 KOPIAOHOM
noOy/oBaHa Ha BUKOPUCTaHHI cOi. MOJOYHOKHCII TPOIYKTH HA OCHOBI COEBOTO
MOJIOKa BiJIIIOBIIat0OTh MIPUHIIMIIAM 3I0POBOTO XapuyBaHHSI.

CrnoXuBaHHA CO€BHX TMPOAYKTIB HOPMAN3y€ apTepialbHUN THUCK, IO
CEpLIEBO-CYAMHHOI CHUCTEMH, OOMIHHI MPOILIECH, 3arno0ira€ pPO3BUTKY I[YKPOBOIO
nia0beTy, YTBOPEHHIO KAMEHIB y HUPKax Ta y JKOBYHOMY MIXYypy. 3aBASIKA BMICTY
AHTUKAHIIEPOTCHIB (I'ATh pI3HUX BHUIIB), CIOXHBAHHA COi MOXE 3armobiratu
po3BUTKY paky. CoeBuil OUTOK ICTOTHO 3MEHIIYE BMICT XOJIECTEPUHY Y KPOBI 1 MOXKe
OyTH TakuM k€ e(EeKTUBHUM, SIK 1 1HII1 JIKH.

Jy>xe rocTpoto € mpobsiema Oisika B TOIBI TBAPHUH 1 MITHUIlL. 32 300TEXHIYHUMU
HOpMaMH, OJIHa KOpMOBa ouHuL Ma€ MicTuTd 105-110 r Ginka, pakTUYHO X HOro
mictutbest 70-80 1. Hedinut 6inka B Ykpaini cTraHOBUTH MIOpiyHO 1,5 MIuIH. T, 1110

MPU3BOJUTH A0 3HAYHUX MEPEBUTPAT KOPMIB 1 € OAHIEIO 3 TOJIOBHUX MEPEIIKOJ AJIs
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MOJIaJIbIIOTO MIABUILEHHS MPOAYKTUBHOCTI TBApHUH.

B  Vkpaini uyepe3 He30amaHCOBaHICTh KOPMIB TI0 OUIKYy MIIOPIYHO
HeZA00UpaeThCs 2 MITH.T MOJIOKa Ta 1 MJTH. T M'sca.

Are cmin mam'sTatd, 1O 3€pHO COi B HATypadbHOMY (CHPOMY) BUTJISAII HE
MO’KHA B)KMBATH B 1KY Ta 3r0JIOBYBaTH TBApUHAM, OCKIJIBKM BOHO MICTUTh 1HT101TOpH
TPUIICUHY - (PEpPMEHTY MIJIUIYHKOBOI 3aJl03U, BIJMOBIJAIBLHOTO 32 PO3UICTUICHHS
OinkiB. bBiokyBaHHS AiSUIBHOCTI 1BOTO (EPMEHTY NPU3BOJAUTH A0 MOPYIIEHBb
TpaBJICHHS, 3HUKEHHS MTPOIYKTUBHOCTI TBAPHUH.

Jlo Toro >k, y 3epHI COi HaKOMUYYIOTbCS TakKi MIKiAJIMBI PEYOBUHH, SK
CallOHIHMW, TJIFOKO3WIW, $KI HaJal0Thb HEraTHBHIA TIpKyBaTUi CMaK Ta MaloTh
TEeMOJIITUYHY [III0 HAa YEpPBOHI KPOB'SHI TUIBI; TEMarilOTUHIHM, SKI 3HIKYIOTh
3IaTHICTh KJIITHH CIM30BOi OOOJOHKHM HUIYHKY /10 3aCBOEHHS IMOXXKUBHHX PEUYOBHH.
Yeci 1l peyoBHMHM PYHWHYIOThCS TP TEpMiuHIM oOpoOii 3epHa (BapiHHS,
N1PKapIOBAHHS, 3alaplOBaHHs, NapOTEHJIOBA 00poOKa MiJ] TUCKOM, €KCTPYAYBAaHHS,
CBY o6pobka To1110).

[Tpogyktu mepepoOku coi - HIPOT 1 MakyXa € OCHOBHHMHU KOMIIOHEHTaMHU
KOMOIKOpPMIB ISl TOJIBJII CLIBCHKOTOCIIOAAPCHKUX TBAPWH, MTHII, PUO 1 JTOMAIIHIX
tBapuH. OcoOnuBa  IIIHHICTH  COEBOrO  MIPOTYy  SK  TOJIOBHOTO  cepell
BHUCOKOIIPOTETHOBUX KOMIIOHEHTIB TIOJIsirae B J00pe 30alaHCOBaHOMY  CKJIaji
HE3aMIHHUX aMIHOKHCJIOT, O0COOJMBO JII3MHY, Ha SIKMM O1HI BCl 3J1aKOB1 (ypakHi
KynbTypu. CoeBuil mIpoT ab0 MakKyxa € HaWAelIeBIIMM JHKEPEJIOM KOPMOBOIO Ta
Xap4yoBOTO JII3UHY.

CoenpoayKTu MICTATh Tak0X 0araTo BITaMIHIB, MaKpo- Ta MIKPOEJIEMEHTIB,
iHIT  OioyoriyHo akTuMBHI KommoHeHTH [3]. Jochimkennsmu babuya A. O.,
HoBoxanpkoro H. JI. 1goBegeHO TO3WTUBHUM BIUIMB TMPUHOMIB  TEXHOJIOTIT
BHUPOIIYBaHHS Ta BMICT CUpOT0 OiKa B 3epHi coi [5].

[IpoBeneni HaMu TOJBOBI Ta aHANITHYHI AochijpkeHHsS B [lomichrkomy
HalllOHAJIBHOMY YyHiBepcUTeTl BIpoJaoBk 2021 — 2022 p.p. 3 BU3HAYEHHS BMICTY 1
300py OUIKa 1 KUPY 3aJ€KHO BiJi COPTOBOTO CKJIAAy 1 TEXHOJOTIi BHUPOIIYBaHHS

rmokasasi B Ta0uur 1.

28



Taoauusa 1.
TexHOoI0TiYHI MOKA3ZHUKH SAKOCTI COI 3aJ1e5KHO Bijl c10co0iB ciBOM iHOKYISIIIIl
HACIHHA TA MO3AKOPEHEBOI0 MiKUBJICHHS

(cepenne 3a 2021-2022 pp.)

- . VposkaifHicTB, Bwmicrt, % 306ip, kr/ra
Crnocib ciBOu Bapiant . .
T/Ta Oinka | )xupy | OlIKa | KUPY
PanxoBuit Bes 2,03 36,07 | 20,03 | 797 | 4427
IupokopsaHmii | IHOKYJIALIT 2,26 37,93 | 20,47 | 959 | 517.9
Panxosuit IHOKyn}IL[i;[+ 2,80 37,01 | 20,20 | 1010 | 551.0
IInpokopsaHyii | TIKUBICHHS 3,08 39,93 | 20,38 | 1281 | 654

Haiibinpmmii 30ip Oika coi OTpUMaHO Ha BapiaHTI MIMPOKOPSIHOTO CIOCOOY
nmociBy 0e3 1HOKYJIALIT HAClHHS, KWW CTaHOBUTH 959 kr/ra, mo Ounbie Ha 162 kr
MOPIBHSHO 3 PAIKOBUM crocoboM. OOpoOsieHHS HAacCiHHS 1HOKYJISTHTOM —Ta
MIPOBE/ICHHS T103aKOPEHEBOr0 IMIHKUBJIEHHS Ol0J0TiYHUM mpenapatoM HaHoBit
Cyriep 3a psIKOBOTO 1 MIMPOKOPSAIHOTO CIOCOOIB MOCIBY 3a0e3neuye BMICT OljKa Ha
0,94 — 2,0% 1 36ip — Ha 213 — 322 kr, BianosiaHo xupy 0,17% — 108,3 - 136,1 kr.

OOpoOneHHsT HAciHHSA  a30T(IKCATOPOM 1 TMPOBEJACHHS IM03aKOPEHEBOTO
MIOKUBICHHS y a3y OYyTOHI3MII CTHUMYJISTOPOM POCTY CIPHUSE€ CUMOIOTHUYHOMY

(opMyBaHHIO 30Ty, IKUH BUKOPUCTOBYETHCSI HA (POPMYBAHHS MPOTYKTUBHOCTI.
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YK 631.81:633:34:631.84
CAMBIOTUYHUA MOTEHIIAJI TA TPOAYKTUBHICTH COI
3AJIEZKHO BIJI CIIOCOBIB CIBBH TA BIOJIOI'TYHUX ITPEITAPATIB
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Copoxka Bagum AnapiiioBuy,

JAsruyk Mukosaa Muxkosaiosuy,
MaricTpu

[lomichkuii HalllOHATIBHUM YHIBEPCUTET
M. JKutomup, Ykpanna

BuBueHHIO croco0iB CiBOM MPHUCBAYEHO Oarato HAyKOBUX Mpailb, y MepuIii
1mojoBuH1 20-T0 CTOJITTS AKTUBHO JOCHIKYBaJIUCh Ta MOIIMPIOBAIACH YCi1 0e€3
BUKJIIOYCHHS IIUPOKOPSIIHI MOCIBU KYJIbTYP KBaJpaTHO-THI3JOBI IIUPOKOPSIHI Ta
CTpiukoBl ToOCiBH, a B 80-TI poku HAOyJIM 3HAYHOTO MOIIMPEHHS BY3bKOPSJIHI,
HIMPOKOPSIHI, CTPIYKOBI Ta CYLIbHI criocoOu ciBou [1].

PiBHOMIpHE pO3MIIIIEHHS] POCIUH COT B M&XaX psJiKa BiJIIrPa€ BAXKIUBY POJb y
(bopMyBaHHI BHCOKOI MPOJYKTUBHOCTI MOCIBIB, 32 HEPIBHOMIPHOIO PO3MIILEHHS
POCJIVH BpOXKail 3BMEHILIYEThCS [2].

Jlocniau 3 BUBYEHHSI CTIOCOOIB CiBOM Coi 32 YMOB Je(ilIUTy BOJOTH MOKa3alu
110 JIJISl TAKMX YMOB KpalllUM € IIUPOKOPSAHUH - 45 cM, 3a HopMu BUCiBY 300 TuC./Ta
HaciHuH [3]. A OT 3a BUpOIIyBaHHSA COI B YMOBax 30HH JIOCTATHHOTO 3BOJIOYKEHHS
HaWOIbIIa BPOXKAMHICTH HACIHHS OTpUMaHa TaKOXX 3a BUKOPUCTAHHS CIOCOO0Y
HIMPOKOPAIHOT ciBOM Ta HOpMH BuciBy 500 THC./ra HaciHUH [4].

HNocnimamu Ha mossx [loAiTbCHKOTO  ACP’KABHOTO — arpapHO-TEXHIYHOTO
VHIBEPCUTETY BUSIBIICHO, 110 HAWBHUINY BpPOXAWHICTh HACIHHS Ha piBHI 2,13 T/ra
MOJKHA OTPUMAaTH 32 YMOB BUKOPUCTAHHS CIIOCOOIB IHPOKOPSIHOI CiBOM coi [5].

3a ganumu JIbBIBCBKOTO CUIBCHKOTOCIIOJAPCHKOTO 1HCTUTYTY HalOuIbIIa
BpOXKaMHICTh coi - 1,7T/ra Oyna oTpumaHa 3a HIMPOKOPSAHOrO crnocody ciBOM 3

ITUPUHOIO MIKPsIIb 45 ¢M Ta 3a HOpMH BUCIBY 60 Kr/ra. Y TOH e 4ac JOBEIEHO, 1110
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3017BIICHHS. UPUHU MUKpAAAs A0 60 cM He MiJBUIILYBaJO BPOXKAWHICTH, a 3a
3BUYANHOTO PSAKOBOIO CIIOCOOY - HaBMaKy MPU3BOMIIA 10 11 3HUKEHHS [S].

Y CHIA BUKOPHCTOBYIOTH SIK HIMPOKOPSAHI, TaK 1 BY3BKOPSJIHI IIOCIBH,
30KpeMa Ha POII0YMX I'PYHTaX COI0 BHUCIBAIOTH 3 MIMPUHOIO MIKpsab B 50-70 cM, Ha
O1lIHUX — 3 MHUPUHOI MDKpsAAb B 70-90 cM, a I BUPOIIYBAaHHS IM3HBOCTHUTIIUX
COPTIB MDKPAAS 301U1bIIyI0TH A0 90-100 cMm [6].

Sxmo azotdikcaiiss BiAOyBa€TbCS MPU ONTUMAIBHUX YMOBAxX POCIWMHHU COi
MOXYTh (ikcyBatu 10 65-250 kr/ra a3orty, 20-35 % sSKOro 3aaviaeTbcs B IPYHTI 3
MOKHUBHUMU perTkamu [7].

®.D. AnameHp MOBIOAOMIISE, IIO0 HA POJIOYMX IPYHTaX COSl J1a€ BHCOKHMA
BpOJKail 1 6e3 3aCTOCYBaHHS 1IHOKYJISHTIB, ajie MPHU IbOMY Pi3KO 3pOCTa€ BUHOC a30Ty
3 IPYHTY, 1110 3MEHIILIY€E LIHHICTh LI€i KyJIbTYpPHU B CIBO3MiHI [8].

JlocnmiKeHHsT MATBEPKYIOTh, IO a30Ty (DIKCOBAHOTO OyJIbOOYKOBUMU
OakTepisiMU TOCTAaTHBLO I (HOPMYBAHHS BUCOKHX BPO’KaiB, TOMY BHECEHHS a30THHX
noOpuB He € HeoOximHicTio. ONHAK B JaHWM 4yac MIATBEpAWIACH AYMKA, IO JJIs
3epHOO00OBUX KYJIbTYyp OuUIbllle 3HaYe€HHA B (OPMYBAHHI YpOXKAI0 Ma€ TaKOX
I'PYHTOBE KUBJICHHS LIUM €JIEMEHTOM [9].

st 30inbiieHHsT epeKTUBHOCTI a3oTdikcaiii 1 TOKpAIIEHHS SKICHUX
MOKa3HUKIB BPOXKAI0 BAXJIMBOI € TEPEArnociBHA 00poOKa HaCiHHS (1HOKYJISIIiS)
npenaparaMy Ha OCHOBI aKTUBHUX IITaMiB OyJb0OOYKOBUX OakTepiil - HITpariHom,
puzotopdinom ta iHmumu [10].

BigmoBa Bif 1HOKYJISLII HACIHHS MPU3BOAUTH J0 MEPETBOPEHHSI POCIUH COT 3
azoTdikcaTopa y Cro)KuBaya a30Ty, 0COOJIMBO Y TUX rOCIOAapPCTBaX, ¢ il BUCIBAIOTh
BIIEpIIIC.

VY nocmipmax B. 1. Omiftnuka ta B. ®. Kamidcekoro [11] 3actocyBaHHs
1HOKYJISSHTIB TIABHUIIYBAJI0O BPOXKANHICTh COi MPHU PO3MIIMIEHHI MICIS Mpoca COPTY
Kwuisceka 27 na 1,7 - 5,9 u/ra, copty Kuiscbka 91 - Ha 1,6 - 2,9 1i/ra.

[HOKYMsIIST HACIHHA Ta PO3MIIICHHS TOCIBIB Ha AUISIHKAX, JE paHille He
BHUPOIIYBaJIM COI0 3a0e3medye OTpMMaHHS HAWBUIIMX BpokaiB. B mocmimax 3

BapiaHTaMu 0€3 1HOKYJISIT ypoxKaWHICTh B cepeaHboMy ckiagana 18,1 m/ra, mpu
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iHOKYIsMil - 30,2 1/ra. Y rocnmogapcTBax Ha MIISHKAX, /1€ PaHille He BUPOIIYBaiacs
cosl, ypoKalHICTh ckimamana 23,6 1m/ra, BMICT mpoTeiHy B 3epHi - 46,8%, a Ha
TUJISHKAaX, Ha SIKUX BIJ MOMEPEIHbOI KYJIbTYpPH B IPYHTI 30epirajiuich a3oTdiKCyroUl
Oaxrepii, - BiamosiaHo 26,1 m/rai 50,3%. [7].

Metoauka npoBeaeHHs J0CTiIKEeHb

JlaGopaTopHO-TIOJILOB1  JOCIIJT TPOBOAWIM B YMOBaX JOCHIAHOTO IO
[TomicbKOTO HAIIOHAFHOTO YHIBEPCUTETY, Ha SICHO-CIpUX JIETKOCYTJTMHKOBHUX
rpyHTax. Bonm cmabokuchi (pH-5,9-6,1), HemocTtatHbo 3a0e3meueHi eJIeMEeHTaMHu
KUBJICHHS.

ScHo-cipl OmiA30J€H] IPYHTH MICTITh B €001 HE3HAYHY KUIBKICTh TYMYCY B
opHomy mapi — 1,27-1,291 %. 3 rmuOuHOI0 KUTBKICTh HOTO PI3KO MaJaE.

BusHaueHHs KUIBKOCTI 1 Mach OyiabOOYOK Ta BH3HAUEHHS TPUBAJIOCTI
3arajbHOTO 1 aKTUBHOTO cUMO0103y TipoBomIH 3a MeToaukoro [.C.ITocumnanosa [12].

Jocnigyn po3MilyBaii Ha SICHO-CIpUX TIPYHTaX, fKI MalTh Ci1ab0 KHUCITY
peaxiio IPyHTy 3 BmicToM rymycy B mapi 0-20 cm., 1,27-1,29%, HemocTaTHBO
3a0e3nedeHi a30ToM, Jo0pe 3abe3neueHi Gpochopom i Kamiem.

3pocTarouuii IHTEpeC 10 BUPOIIYBaHHS coi y 30H1 [losiccst ocTaHHIMU pOKaMH,
noTpedye BUPIMICHHS TPOOJIEeMH PO3POOKM HAYKOBOIO OOIPYHTYBaHHSA Ta
BIPOBAKCHHS TEXHOJIOT1M BUPOITYBaHHS CO1 BIAMOBIIHO 10 a0i0THYHUX (DAKTOPIB 1
010JIOTTYHUX OCOOJIUBOCTENM COPTOBOTO CKIIA Y.

MeToro HammMxX JOCHIKEHb € BHSBICHHS OCOOMMBOCTEH (OpMyBaHHS
MPOJYKTUBHOCTI OKPEMHUX €JIEMEHTIB TEXHOJIOT1H BUPOILYBaHHS.

OO'eKT AOCHIDKEHHS: TPOLECH POCTYy 1 PO3BUTKY Ta (OpMYBaHHS
MPOIYKTUBHOCTI TIOCIBIB  COi  3aJeXHO BiJ Crmoco0iB CciBOM  (pSIKOBHIA,
HIUPOKOPSIHUIN) Ta O10JIOTTYHUX €JIE€MEHTIB AKUBJICHHS.

[TpenMer nmocmiKeHHs: COCOOM CiBOM, 1HOKYJIALIA HAciHHS Ta O10JI0T1YH1
npenaparm.

Crnoco0u ciBOM Ta 1HOKYJISII[iS HOCIHHSI.

PsinkoBuii crmoci6 ¢iBOM 3 MIUPHUHOIO MUKPSAL 15 cM.

[upoxopsinHuii crnocid ciBOM 3 MHUPUHOI MDKpAIb 30 CM B JOCIHIIKEHHSIX
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BHBYAJIM BIUIUB OOPOOJIEHHSI HACIHHA CO1 a30T(IKCYIOUUM 1HOKYISHTOM «OrmnTiMain3
200» B mOpiBHSAHHI 3 HEOOpoOJIeHMM HaciHHAM. [lo3akopeHeBe i KUBICHHS
Hanogit Cyniep npoBoauin y ¢azy OyToH13arlli.

3arapHa ILIOLIA TOJBOBOTO JOCTioY cTaHOBMIA — 878 M

TociBHa aimsaka — 39,6 M* (3,6 x 11); oGmikoBa — 25 M2 (2,5 x 10)

3a po3paxyHKaMu AIMCHO MOKJIMBOTO BPOXalO0 COi 3a MPOAYKTHUBHOI BOJIOTH,

SIK1 CKJIQJIAFOTHCH 3:

— 3araciB BOJIOTH B 1 M 1Iapi rpyHTy, MM 180
— OmnajiB, MM 300
— IMPOAYKTUBHOT BOJIOTH OMAJiB, MM 250
— CYMH IIPOAYKTHBHOI BOJIOTH, M 430
— PO3paxyHOK BPOXaHHOCTI CTAHOBHTb, T/Ta 2,5-3,0

Ha BHpoOHMIITBO a30THHX JOOpPUB BHUTpadaeThbcs Ouig 1/3 Bci€i eHeprii, 110
BUKOPHUCTOBYETHCA y CLILCHKOMY Tocnojapctsi [13] Biomo, 110 cOSl HAKONUYYE Y
I'PYHTI O10JIOTTYHMI a30T eKBiBaJIeHTHUI BHeceHHIo 0,25-0,3 1/ra aMiayHOi cCeTpu.

30epexeHHsT 1 PO3MIMPEHOTO BITHOBJICHHS MPHUPOAHOI POAIOYOCTI IPYHTY €
rOJIOBHOIO ITPOOJIEMOIO 3eMJIEpPOOCTBA.

Cost Mae BUCOKY a30T(IKCyHOUy 3[aTHICTh, TUTOMA Bara a3oTy MOBITPS BiA
3arajbHOrO BMICTY HOro B POCIMHAaX MOXE JOCATaTH Yy CHPUSTIMBUX YMOBax
120-200 kr a3oty, a mobOiuHa MPOAYKIIiS (COIOMa) COi PO3KIIATAETHCS MOBIILHO, 1 B
POCIIMHHI HE HaKOIMUYYE€ThCSl BUIBHUM a30T, IO 4YacTO CIIOCTEPIraeTbes 3a
3QJIMIIKOBUM MIiHEPAJbHUM a30THUM >KUBIICHHSIM.

Taoauus 1
CumOioTHYHA MOTEHIIAJ €Ol 3aJ1e5KHO Bijl croco0iB ciBOM Ta Oionpenaparis

(cepenne 3a 2021-2022 pp.)

T =

5 IInoma gncm, § _ B

5 THC.M /Ta G = E

E = i 0]

Crnoci6 cisou Bapianr 5 £ | g = m = & § =

% = jas] O = S O = O

S B s '8 8 E 2 5

g B 2 S g = =2

> g 3 k= =

) = s

Psanxosuit Ees iHokvismii 2,03 39,5 443 53 133
II1poKopaAHHii Y 226 | 46,7 | 483 | 65 143
IHHpOKOprHHI/Iﬁ HiH)KI/IBHeHHﬂ 3,08 53,2 57,8 120 161
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3 nanux Tabmumi 1 BUAHO, 0 Maca cupux Oynb004OK 0e3 1HOKYIISIIT HaCIHHS
KOJIMBAEThCA B Mexax 88-95 miT. Ha KOpeHeBid cucTeMi coi, a B IepepaxyHKy Ha
¢ikcoBaHut a30T NoBITps 53-65 kr/ra, mo Bianosigae 133-143 ekBiBaseHTy aMiauHOi
CENITPH.

OOpo6yieHHsT HaciHHA a30T(IKCYIOUMMH O10JIOTIYHUMHU TpernapaTaMyd maca

cupux 0ynp0040K 30UbITyeThCs Ha 32- 63kT (puc. 1).

Inokynayis+noocusnenus Inoxynayis

Puc. 1 ®opmyBanHs 0y, 1b0040K 3aJ1€:KHO Bi Oionmpenaparis

3a paxyHOK (hoTOoCHMHTE3y YTBOPIOEThCs Maibke 90% opraHiyHOI pEeYOBUHHU 1
mume Oimst 10% mnpumagae Ha HEOpraHiuHi KOMIOHEHTH. ToMy 1HTEHCHBHA
TEXHOJIOTISl BHUPOIYBaHHA TNiependadyae 30€peKeHHs acCUMUILIAHOIO —amapary
BIIPOJIOBIK TEP10ly BEreTarlii, mpu bOMY MUTOMA Bara copty 3arimae Maiixke 30%.

3a MUPOKOPSTHOTO CIOco0y, 0e3 MpoBeACHHS 1HOKYJAMII HaciHHS, y (a3y
BITIHHS IUIOIIA JINCTKOBOT TIOBepXHi mocsirae 46,7 Trc.M>/ra, 0 BHIIE 33 PSIKOBHUIA
Ta IIHUPOKOPSAHHI crocoOu ciBGu Ha 7,2-2,4 Tc.M/ra i JOCArac MaKCHMAIbHHX
MOKa3HUKIB y (ha31 yTBOpeHHs 0001B (Tabmuis 1).

[HOKys111s1 HACIHHS 1 MPOBEACHHS C1BOU 3a IIUPOKOPSIIHOTO CIOCcO0y B HAIIUX
JTOCIIDKCHHSX TIEPEBUIIY€E MOKAa3HUKKU (HOPMYBAHHSI TUJIOIII JIMCTKOBOI MOBEPXHI Y
a3y usirinas Ha 3,9-6,5 THc.M’/ra, a y (asy yTBOpeHHs GOOIB BigmoBiZHO Ha
4,9 M°/ra.
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AHAJII3 BUPOILILYBAHHA IVIOJAIB 'APBY3A

Jynaenko Anacracisa CepriiBHa

TeasaTauxk Aptyp IOpiitoBuu

Crynentu

JIHIIPOBCHKUM JIepKaBHHUM arpapHO-€KOHOMIYHHUM YHIBEPCUTET
M. JlHimpo, YkpaiHna

BupomryBanuss rapOy3a peKOMEHIYETbCSI Ha TIPYHTaX 3 YOPHO3EMOM
3BUYAHUM, TTOBTOPHICTh KYJIBTYpH Ha OJHOMY 1 TOMY X JUISHIN pa3 B 4-5 pOKiB.
OO0pobst0Th MociBY rapOy3a HAOOPOM arperariB JiJisl MpOcanHUX KyabTyp. ['0TytoTh
JI0 TOCIBY HACIHHS TOJALIIOM 3a pPO3MipamH, acpoJWHAMIYHUMHU BIIACTUBOCTAMHU 1
COpPTYBaHHAM MO rycTHHI a00 maci. [TociBHI SIKOCTI HAciHHA OalITaHHUX KYJIbTYp B
Tomy umcii rapoy3a Hopmytotbes TOCT 52171-2003 [1] qis nacinus xareropiii: EC,
PC iX OIIHIOIOTH 32 ITOKAa3HUKAMHU CXO0KOCTI, YUCTOTH 1 BOJIOT'OCTI.

[[InsxoM aHamizy JITEpaTypHUX JKEPET BCTAHOBJIICHO, IO HACIHHA SIKE
BUKOPUCTOBYIOTh ISl MOCIBY MAa€ MaTH SKOMOTa BHUIIMKA 1 OUIBII pPIBHOMIPHIIINNA
MOKa3HUK TOJbOBOi CXOXKOCTI JJIsi OJHOYACHOIO MHOro Jo3piBaHHA. IcHye
MAaTEpUHCHKA, TE€HETUYHA, €KOJIOrYHa PI3HOSKICHICTh HACIHHS
CUIBCHKOTOCTIONAPCHKUX KYJIbTYp. MaTepuHChKa 3aJeKHUTh BiJl MICIS PO3MIIIEHHS
HACIHHA B IUIOJ, BJACTUBOCTEN caMOi MaTEPUHCHKOT POCIMHU, €KOJIOTTYHO 3aJI€KUTh
Bil TPYHTOBO-KJIIMAaTHYHUX yMOB BHPOIIyBaHHS KyJbTypu. JlocsraeTbes
PIBHOMIPHICTb TIOJILOBOT CX0XKOCTI, COPTYBAHHSAM HACIHHS 32 PO3MipaMu 1 Macoro Ha
¢dpakiii, sSKI BUCIBAIOTBCA Ha pI3HUX MOJsAX. Binbip HaciHHEBOro marepiany 3
BHCOKHM TTOKa3HMKOM MacH THUCSYl HAaCIHUH J03BOJISIE BIMIOpATH 13 3arajibHOI Macu
HAaCIHHS 3 BUCOKMM BMICTOM TIOXKMBHUX PEUYOBHUH, 30UIBIICHHS X CHUJIM POCTY,
cx0xocCTi [2]. € eKkoJIoTiuHI NepeyMOBH Uil OTPUMAaHHS SIKICHOTO HaciHHS. HaciHHs
€ CaMOCTIHHHM OpPTaHi3MOM 31 CBOIMH OI10JIOTIYHUMH OCOOJHMBOCTSAMH. biojoriuxi
0COOJIMBOCTI JIEAKUX KyJIbTYp BIUIMBAIOTH Ha MOJTHOBY CXOXKICTh.

B nepioa dopmyBaHHS pOCIMHM, BUPOIIYBaHHS, 30UpaHHs TIJI0/11B, 30€piraHHs
HACIHHS, Ha HUX BIUIMBAIOThH: a0i0THYHI (pakTopu, 3acoOu OOpOOKH 3eMili, TePMIHU
MOCIBY, HOpMa BHECeHHsI oOpuBa 1 iH. HaciHHs Mae OyTH mpUCTOCOBaHE J0 palloHy
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BupoinyBaHHs. [Ipu BUpOIIyBaHHI HACIHHEBOTO Marepialy HEOOXiTHO CTBOPHUTHU
YMOBH [UJIsl peanizamii Horo moteHmiany. JlocmigHUKaMu BCTAaHOBIEGHO IO Ha
orpuManHs 100% Bpokaro BIUMBarOTh: 35% — HOpMa BHECEHHs a00puBa, 25%
piBeHb 00poOku 3emii, 40% — sKicTh mociBHOro Matepiany [3]. OTke moCiBHHIA
MaTepian MOBUHEH BOJIOAITH XOPOIIMMH BllacTUBOCTAMHU. [lokpalyroTh BIacTUBOCTI
HaclHHA rapOy3a SK TIIOCIBHOTO  Marepially: JpaXKyBaHHSIM, OOpOOKOIO
MiKpoeJeMeHTaMu, (GEepMEHTYBaHHSAM, 30aradeHHsSM KHCHEM, 3arapTyBaHHSIM,
BUTPUMKOIO B enekTpuyHomy mnoii, mig [ 1 YO npomensmu, BigOOpoM OibII
010JI0T1YHO MOBHOIIIHHOTO HACIHHS 13 3arajbHOi KUTBKOCTI. PO3pI3HAIOTH CTUMYISAIIIT
HACIHHS JI0 MPOPOCTAHHS XIMi4HI, OlosoriyHi Ta (i3uyHi. Maca THCSY1 HACIHUH 1I€
MOKa3HUK KPYITHOCT1 HACIHHS BUPAXKEHHUI Maco10, BIH 3aJICKUTh BiJ] COPTY, MTOTOTHUX
YMOB, TEXHOJIOT1i BHUPOIIYBaHHS, 300py BpOXKaw, CTUIJOCTI pociuH. ['ycTuHa
HACIHHS 3aJIEKUTh BIJ] HOro OYJOBU 1 XIMIYHOTO CKJIaay. SIKIIO po3risiaT HACIHHSA
OalmTaHHUX KyJIbTYp TO HEIOPO3BHHEHI MAlOTh 30UIBIICHUN BMICT OOOJIOHKU 1
MOBITPSHUX MOPOKHUH 1 MEHINY Macy, HIX IOBHOLIIHHE HaciHHA. Bimomo, 1o
BUKOPUCTAHHS BEJIMKUX HACIHUH BIUIMBA€ Ha MOJHOBY CXOXICTh 1 SIKICTh HACIHHSL.
Otxe, micnsi AOBEJACHHSA HACIHHS 10 MOCIBHUX HOPM, SIKICTh Marepiajly MOKHA
MOJIMIIATA BiIOOpPOM OUIBII TMPOAYKTUBHUX HacCiHHA. [l 1p0r0  HEOOX1THO
MPOAHANI3YBaTH THUIM KOHCTPYKIIM cemapaTopiB 37JaTHUX BIIOUpaTH HaWOLIBII
MPOJyKTUBHE HACIHHS rapOy3a 1 MpOBECTU HOTO NMOPIBHIIbHY OIIHKY.
CIIMCOK BUKOPUCTAHUX JKEPEJI
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OI'JISII KOHCTPYKIIA POBOUYNUX OPTAHIB
JJISA TIOAPIBHEHHS 3EPHA

Jynaenko Anacracisa CepriiBHa

Yereepaa Ilosina CepriiBHa

CTYICHTH

JIHIIPOBCHKUI JepKaBHUMN arpapHO-€KOHOMIYHHI YHIBEPCUTET
M. [uimpo, Ykpaina

Haiibinpmoro mommpeHHs I MOJApIOHEHHS 3€pHA B MPUTOTYBaHI KOPMIB
OTpUMAaJIU yJapH1 IpoOapKu, SKi MalOTh Ha3By MOJOTKOBHUX, B 3B'SI3KY 3 HAsBHICTIO
poOoYMX OpraHiB y BUIJIAAI HaOOpy MOJIOTKIB. KilacmyHa KOHCTPYKIISI MOJIOTKA
ABJIsi€ cOOO0I0 IMJIACTUHY METally NPSAMOKYTHOI JOpMH 3 JBOMa OTBOpaMU. MOJIOTOK
MIJBIIIYETHCS HA OC1 KPIIUIEHHS IIAPHIPHO 3a JIOMIOMOTOK OAHOTO OTBOpY. Jpyruii
OTBIp BUKOPUCTOBYETHCS, KOJU BHHHMKAE HEOOXINHICTh IEPEBEPHYTU MOJIOTOK
IpoOapKu B 3B'A3KY 3 MOro 3HOCOM. TakuM YMHOM, KJIACUYHUNA MOJIOTOK MOJIOTKOBOI
MOJIOTKOBOi ~ Apo0apku Ma€ 4YOTHUpH poOOUl TOBEpPXHI, SAKI  MOCTIJOBHO
BUKOPHUCTOBYIOTh IIPHU 3HOCI MaTepiaidy HUIIXOM PO3BOPOTY 1 MEPEBOPOTY MOJIOTKA.
MOXHBICTh TEPECTAHOBKH MOJIOTKA, MPOCTOTa MOTO MPHUCTPOIO 1 BUTOTOBJICHHS,
HEBEJIMKa MaTepiajlOMICTKICTh KJIACMYHOTO MOJIOTKAa € HWOTO IepeBaraMu, 3aBISKH
AKUM BiH HaOyB mupokoro nomupenss. lapHipHuii miaBic MojgoTka 0OyMOBJICHHI B
MEepILy Yepry MOXIJIMBICTIO HOTO PO3BOPOTY, IEPEBOPOTY 1 3aMIHH.

3 MeTor TMIABUIEHHS €(EeKTHUBHOCTI MOAPIOHEHHS KOHCTPYKINi poOounx
OpraHiB MOXXYThb 3a3HaBaTH 3MiH. Tak, Ha MPAKTUI MIMPOKO BUKOPUCTOBYIOTHCS
MOJIOTKHM 13 CTYIIHYaCTOK POOOYOI0 MOBEPXHEI0, 3 TOCTPUMHU KyTaMH POOOUYUX
KPOMOK 1 6araro iHIINX.

Hanpuknaz, BigoMa KOHCTPYKI[is MOJIOTKA ApoOapku [1] «MICTUTH NIaCTUHY 3
OTBOpaMHU JIJII MOTO KPIMJIEHHS, CKJIQJICHy 3 JBOX Map PI3HOBEIMKUX Tparerlii,
PO3TAIlIOBAaHUX B3JI0OBXK IOB3JOBXHBOI OCi CUMETpii MOJOTKa. TOBIIMHA KOXKHOI
nepudepiiinoi Tparenii B 3-5 pa3iB OuIbllle TOBIIMHU Tpanelii HEHTPAIbHOI YaCTHUHH,
a BucoTta nepudepiitnoi Tpanerii ckiaagae 0,15-0,25 m1OBKUHA MOJOTKAY.

BinoMa KOHCTpyKIIisi MOJIOTKAa ApoOapku [2] 110 Mae «IJIaCTUHY 3 OTBOpaMu
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U KpIIJIEHHS 1 poOOYMMH JOOOBUMH TpaHsIMH MO KyTax Ta TOPLEBUX IPaHAX 3
POPI3SMH, 110 AUIATH KiHII MOJIOTKA Ha IIJISTHKY, SIK1 BIAITHYTI, IPHYOMY JOJATKOBO
MICTUTh OOBa)KHIOBaY1 00TIYHOT (POpMH.

Binoma KOHCTpyYKIIis MOJIOTKA ApoOapku [3] 10 Mae «OTBOPH AJIS IIAPHIPHOTO
KPIIJICHHS Y3/I0BXK BEPTUKAJIbHOI OCl. MOJOTOK Mae (opMy JIBOX YOTHPUKYTHUKIB
3pi3aHUX MipaMiJ 3 TPIMOKYTHUKOM B OCHOBIY.

KoHcTpykitis MooTka apodapku [4] MO «MICTUTh OTBOPH ISl IIAPHIPHOTO
KPIIJICHHS Y3/I0BXK BEPTUKAIBHOI ocl. MoJOTOK Mae (opMy ABOX YOTUPUKYTHUK
YCIUEHHUX MipaMif] 3 TPIMOKYTHHKOM B OCHOBI, CAMETPUYHHX BiJHOCHO MONEPEYHOT
0C1 CUMETpIi, Mol nepudepiifHuX YacTUH yciueHux nipamin y 1,25-2,0 pasu meHun
3a IJIOIII KIHI[EBUX YACTHH.

B TexniuHomy pimeHHi [5] «MOIOTOK JpoOapku MICTUTH IUIACTHHY 3
OTBOpaMHU JUIsl HOTO KPITJICHHS, K1 PO3TAIIOBaH1 Y3/I0BXK MOB3/IOBXKHBOT OC1 CUMETPIi
mosiotka. [lpm 1bpOMy TmIacTMHa CKJIaJ€Ha 3 JBOX JIOBUIBHUX OIYKJIIHUX
YOTUPHUKYTHUKIB, $KI 3’€JHAHHI MEHIIUMH TOPU3OHTAIFHUMH CTOPOHAMH B
HEHTPaAIbHIN YaCTUHI Y3/I0BK MOTO IMOMEPEYHOi OCl CUMETpii, a CYCiIHI BEpIINHU
MPOTUIIEKHOI OUTBIIOT CTOPOHM YOTUPUKYTHUKA MAIOTh PI3HI KYyTH 1 pO3TalllOBaH1
CUMETPUYHO IO J1arOHAJISIX OJUH OJTHOTOY.

BimoMa KOHCTpyKIliSI MOJIOTKa JpoOapku [6] IO «CKIAJa€eThCcsl 3 IMaKeTa
MJIACTUH 3 OTBOpaM JJIsl MOro KPIMJIEHHS 1 XBOCTOBUKA 3 MOB3JIOBXKHIM Ma30M IS
KpiIJIeHHs1 TutacThH. [lakeT miIacTMH BUKOHAHUM SIK TAKET IUIOCKUX JUCKIB 3
pudaeHo pagiadbHOI IMOBEPXHEI 1 3aKPIIUICHHX HAa OCSIX NEPHEeHAUKYJSIPHO
OOKOBHMM CTIHKaM Ta3a XBOCTOBHMKA 3 MOXJIMBICTIO BIJIBHOTO OOEpPTaHHS HABKOJIO
HUX. BHacHio0K Takoro BUKOHAHHS MOJIOTKIB BOHU MOXYTb 00€pTaTHCs HAaBKOJIO OCi
3aKPIIUICHHS 1 PIBHOMIPHO 3HOIIYBATUCS.

[TonpiOHIOBa4l 3 HOXXOBHMH POOOYMMH OpraHaMH MAarOTh P CYTTEBUX
HEJIOJIIKIB B MOPIBHSHHI 3 MOJIOTKOBUMU JpOoOapKaMu 3epHa:

- IHTCHCUBHUM 3HOC HOXKIB;

— pi3Ke 3HIKEHHS SKOCTI MOMENY SK HACHIJOK 3HOCY pOOOYMX OpraiB

(HOXIB);
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— MUTOMI €HEPrOBUTPATH BHUCOKI B MOPIBHSIHHI 3 ApoOapkaMu OLIbIIOL
MPOAYKTHUBHOCTI.

Ha cporognimHiA JeHb CEpIMHO BUTOTOBIAIOTHCS BITYM3HIHUMH Ta
3apyODKHUMH BHUPOOHMKAMH 1 AaKTUBHO BHKOPUCTOBYIOTHCA B  CLIBCHKOMY
roCTOJIapCTBl  MOJIOTKOBI JIpoOapkyd 1 MOJpiOHIOBAaYl 3 HOXXOBUMH POOOUYUMHU
opraHamMu. MOJIOTKOBI MOJIOTKOBOi JpoOapKh BUKOPUCTOBYIOTHCSI B CEPENHIX 1
BEJIMKUX MIANPUEMCTBAX, A€ HEOOX1HI BUCOKI MIPOAYKTHBHICTB 1 pecypc, a radaputu
1 CKJIQIHICTh KOHCTPYKIIi HE MarOTh O0COOJMUBOTO 3Ha4YeHHs. KpiM Toro, mepeBa)xHo
MOJIOTKOBI MOJIOTKOBOI JIpOOapKd BHKOPUCTOBYIOTHCA Ha MIAMPHEMCTBAX, IO
3aiiMarOThCA BUPOOHUIITBOM KOMOIHOBaHUX KOPMIB 1 00aHAHHS JJIsl HUX.

[TonpiOHIOBa4i 3 HOXOBUMHU pOOOYMMH OpraHaMUd BUKOPHUCTOBYIOTHCS
MEepEeBaXXHO B OCOOMCTUX TIJCOOHUX TOCMOJApPCTBAX, J€ HE NOTpiOHA BHCOKA
MPOJIYKTUBHICTh 1 MOTYXKHICTh NMPHUBOJY, aje€ HEOOXiJHA HU3bKa I[iHA 1 MPOCTOTA
KOHCTPYKIITIi.

BucHoBku. B pe3ynbrari IpOBEIEHOIO OISy HAYKOBUX POOIT, Ta TEXHIYHUX
pillieHb TPUCBAYEHUX IpollecaM MOAPIOHEHHS 3€pHa, 3'ACyBaliu, IO HEOOXiJHI
MOJAJIbIII BUMPOOOBYBAHHS, CIPSIMOBAHI Ha MOJIMILIEHHS KOHCTPYKII1 ApoOapKu 3a
paxyHOK BJIOCKOHAJEHHS ii poOOYMX OpraHiB 1 BUKOPUCTaHHS HOBHUX MPOIIECIB
noapiOHeHHs. [Ipu 11boMy OTpUMaHHS SKICHOTO TOTOBOTO MPOAYKTY, BIJIMOBITHOTO
300TEXHIYHUM BHUMOTaM /ISl BCIX TPYI CUTLCHKOTOCIIOIAPCHKUX TBAPUH, € BAXKIUBUM
3aBJIaHHSM.

MeToro Hamux NOJaIbIIMX JOCTIIKEHb € BIOCKOHAJIEHHS KOHCTPYKLIMHUX 1
TEXHOJIOTIYHUX MapaMeTpiB ApoOapKu yAapHO-BIAOMBHOI MAil JJIs MiABUIICHHS

e(eKTUBHOCTI MPOIIECy MOAPIOHEHHS 3epHA.
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Introductions. The food we eat every day is a major part of our health.
Nutrients, vitamins, amino acids, fats build our whole body perfectly providing all the
necessary sources for life processes and the functioning condition of organs and
systems. The mental work, attention, general productivity, every movement and
action depend on the food consumen.

People's eating behavior is one of the key aspects of a healthy lifestyle, which
includes proper nutrition and consumption of safe food products.

In this regard, governments and organizations around the world have focused
their attention on developing a sustainable food safety system and increasing people's
awareness of healthy eating.

Aim. Provision of the population with healthy food will have a positive effect
on the health of every person. Consuming food fulfilled with all the necessary
nutrients may help to solve the problem of food security in the world.

That is why the purpose of this work was to study eating behavior as an
important social aspect of the introduction of a sustainable food safety system and its
impact on public health.

Materials and methods. Social habits and eating behavior have great

influence on the food choices during life. According to the World Health
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Organization (WHOQO) 26,1% of adults in Ukraine suffered from obesity in 2016, with
the prevalence among females (28,4%) if compared to males (23,2%) [1]. The
overweight of the adult population is 61,9 %. The incidence of childhood obesity in
Ukraine has shown a significant rise over the last decade, increasing from 0.083%
among age groups 0-18 years in 2003, to 1.23% in 2009 and 1.34 in 2016.

According to a report by the World Health Organization (WHQO), poor nutrition
Is the leading cause of death and disease in the world. Nutrient deficiencies and a
preference for excessive consumption of saturated fat and sugar can lead to the
development of chronic diseases such as diabetes, cardiovascular disease and cancer.
In addition, hazardous foods such as toxins and bacteria can cause severe poisoning
and death. [8]

In order to reduce the negative impact of eating behavior on health,
governments and organizations around the world are actively working on the
development of a sustainable food safety system. One of the key elements of such a
system is the standardization of the production and sale of food products, which
allows ensuring their high quality and safety for consumers. [5]

In order to ensure the quality and safety of food products, various systems and
standards have been developed. For example, the HACCP system (HACCP) is one of
the most common food safety management systems. It includes risk analysis and
control of each stage of food production to ensure their safety and quality.

Also, according to the WHO, more than 2 billion adults in the world are
overweight or obese, which is the result of eating disorders and an unfavorable
environment. [11]

In particular, in developed countries, diseases related to eating disorders have
become epidemic.

For example, in the United States, more than 30 million people have an eating
disorder, and among teenagers, that number is approximately 10 million.

It is also known that women have a greater risk of developing eating disorders
compared to men. For example, anorexia is diagnosed several times more often in

women, and bulimia occurs in 90% of cases in women.
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According to a study conducted by the International Association of Eating
Disorders, more than 60% of women and 40% of men in Ukraine have incorrect ideas
about their weight and food consumption. In addition, more than 50% of people
admit to changing their diet in order to lose weight. [9]

In order to prevent and treat eating disorders, it is necessary to contact
specialists and carry out preventive measures among the population.

However, an important aspect is the reaction of consumers to the
implementation of the food safety system. While safety control systems can ensure
product safety at the production level, consumers can influence food safety at the
consumption level.

Results and discussion. The FAO Strategic Framework 2022-31 [2] in the
context of the Agenda 2030 for Sustainable Development [3] aims to ensure
functioning and sustainable agri-food system for balanced production and
consumption. It stands for “better nutrition” together with “better production”, “better
environment” and “better life” pillars. Promoting nutritious food and increasing
access to healthy diets will also affect the amount of food waste as it could be
significantly reduced as the food sources will be evenly distributed among all
population. Eating habits, culture, and behavior, hygiene, and waste management
have an impact on microbiota diversity in humans affecting antimicrobial resistance
genes distribution in the gut microbiota and environment, thus involwing a One
Health perspective. [7]

Eating behavior is what we eat, how we eat and how we prepare food. This has
a direct impact on our health and well-being. Our eating behavior can be a major
aspect of food safety and public health for several reasons:

Healthy eating behavior helps to avoid food-related diseases such as obesity,
diabetes, heart disease and others. This can be achieved by eating a balanced diet that
contains adequate amounts of vitamins, minerals and other nutrients. [2]

Having a healthy and rational eating behavior, we consciously choose high
quality and "pure"”, healthy food products for consumption, ignore the onslaught of

marketing and advertising with the promotion of fast food and snacks.
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Unhealthy eating behavior can cause disease at the individual level, but can
also have a negative impact on the health of the community as a whole.

For example, consuming too much fat, sugar, and salt can lead to an increase in
obesity in the population, which in turn can increase the risk of developing heart
disease, diabetes, and other diseases. [3]

Improper storage and cooking of food can lead to contamination of food with
foreign microflora and cause food poisoning.

Therefore, compliance with the rules of hygiene during food preparation and
storage is a very important aspect of food safety, which is actually influenced by the
consumer,

Factors influencing the formation of eating habits:

Besides upbringing, food availability and economic conditions also influence
our eating habits. People living in poor areas may have limited access to healthy food
and a greater choice of fast food. On the other hand, people living in affluent areas
may have access to a variety of healthy foods. [5]

Also, our taste preferences can influence our eating habits. If we are used to
certain types of food, we are likely to eat them in the future. That's why it's important
to include your favorite foods and meals in your diet, but also to experiment with new
foods and recipes to expand your diet and get a variety of nutrients.

Eating habits of modern youth.

The eating habits of today's youth are the subject of research in the scientific
community. According to a study conducted in Ukraine in 2020, a healthy diet is
important for today's youth, but they also have unhealthy eating habits. [3]

One of the most common types of eating behavior among today's youth is an
unbalanced diet, where people consume excessive amounts of unhealthy foods such
as soda, fast food, sweets, and other foods high in sugar and fat. This can have a
negative impact on health, increasing the risk of obesity, diabetes and other chronic
diseases. [6]

In addition, research shows that today's youth often do not get enough fruits

and vegetables in their diets. Inadequate consumption of these foods can lead to
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vitamin and mineral deficiencies, which can affect health and well-being.

Conclusions. Nutrition is an important part of our lives, and our eating habits
and behaviors can play a major role in our health and longevity. Individual eating
habits are shaped by many factors, such as culture, economic conditions, availability,
and our taste preferences.

Implementing a sustainable food safety system is a step in ensuring food safety
at the production level, but it is also necessary to provide accessible and
understandable information to consumers on food safety and quality. [10]

In addition, social factors such as economic inequality and cultural traditions
also influence eating behavior and may lead to unsafe food choices. Therefore, to
improve public health, it is also necessary to pay attention to social aspects and take
them into account in the development of food safety policies.

While food safety systems can ensure safety at the production level, it is also
necessary to provide accessible and understandable information to consumers and to
consider social factors that influence eating behavior in the development of food
safety policies. [4]

Only comprehensive food system strategies that would balance multiple
outcomes related to nutrition, food security, climate, environment, and
socioeconomic development will have real effect on sustainable development.
Integrated, multicomponent approaches that include clear policy measures will

support changing eating habits and behavior.
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®EPOILIEHOBI MMOXIJIHI SIK MOTEHIIAHI
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Ckopuk Osena JlenuciBaa

K. 010J1. H., IOLIEHT

JIHINpOBCHKMIA HAIlIOHAILHUHN YHIBEPCUTET
imeH1 Onecs ['onuapa

M. Jninpo, Ykpaina

Beryn. 3 cepeiMHM MHMHYJOTO CTOJITTSI AaKTUBHO PO3BHBAETHCS XIMis
deporeniB. [Ipu npoMy ocoOivBa yBara B OCTaHHI TPH ACCATHIITTSA MPHUILIAETHCS
CUHTE3y MOXIAHMX (PEpOLEHIB, IO MICTATh (hapMakoOpHI Ipylu: aMiHOKUCIIOTH,
METITHIH, IIYKPY, HYKJIETHOBI OCHOBH, Pi3HI TeTepOIUKIH. JIOCIIKEHH in Vivo Ta in
vitro mokasanu, mo 0arato 3 HUX MPOSBISIOTH HIUPOKHIM CHEKTp O10J0T14HOL
aKTUBHOCTI, Y TOMY YHUCJ1 MPOTUMIKPOOHY, aHTHOAKTEpialbHy, TPOTUBOAHEMIMHYIO,
MPOTUITYXJIMHHY Ta iHII. Hanpukiaa, amiHodepoleHH, Kl BBOASITHCS B KYJIBTYPY
KJIITUH € HEAKTUBHUMHM «IIPOJIKAMM», KOTPl B XOJ1 MOAANBIIOI Ol0TpaHcopMalii,
3MIMCHIOBAHOT KJIITUHAMHU MYXJIMHH, TEPETBOPIOIOTHCA HA AaKTUBHI CIOJYKHA 3
BUPAXKEHOIO ITUTOCTATUYHOIO JIETO.

BueHuMu 10BEAEHO MOXIIMBICTH XIMIYHOI MoAH]ikalii amMiHOPEpOLEHOBUX
KOH'IOTaTiB 3 YTBOPEHHSM aKTUBHUX CIIOJIYK 3 BUPAKCHUM ITUTOCTATUYHUM €(DEKTOM.
Tak, amiHOpepolleHH MOXHa aKTUBYBAaTH BHCOKMMH KOHIICHTPAIISIMH aKTHBHHUX
dhopM KHCHIO (B YMOBaX, 3ryOHUX JjIsl OUTBIIOCTI PAKOBUX KJIITHH, aje HE IS BCIX),
HUIIXOM (OPMYBAaHHSI KOMIUIEKCIB 3 CHHTETHYHHMHU TMOXIJHUMHU TIyTaTiOHY
(p-xiHony Metun) 1 ADK-renepyrounMu 3a1130BMiCHUMU KOMILIEKCAMHU.

KonkpeTHi xiMiuH1 MOAH(IKAIIT TOJATAIOTh B HACTYITHOMY:

A) nmomatkoBi (pyHKIIT KapOOKCUIBLHOT Tpynu 10 (epoleHOBOrO (pparMeHTy

BElyTh N0 TMOJINIIEHHS PO3YMHHOCTI PEYOBMHM Yy BOJl 1, AK HACIIJOK, HOro
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peakuiifHoi 37aTHOCTI In Vitro, aje 3HWXKy€E HOro 37aTHICTh MPOHHKATH 4Yepes3
MeMOpaHu (MeMOpaHHY IPOHUKHICTB) 1 010JI0T1YHY aKTUBHICTb;

b) ankinyBanHs N-O€H3WIBHUM 3aJUIIKOM CYTTEBO HE 3MIHIOE XIMIUHY
aKTUBHICTh MOJICKYJIU;

C) mnpuegHaHHS JOPYroro apiuiBMICHOIO KHCIOTHOTO (parMeHTy MOCHIIIOE
TOKCUYHICTh (BU3HAYaeThcsl 3a mokazHukoM [C50) aMiHODEpOIIeHOBUX «IIPOJIIKIBY
10 BiTHONICHHIO JI0 JIFOJICBKUX TpoMienonieriko3uux kiaitud (HL-60) 3 52 no 12 MmxkM
(Bke mpu KOHIEHTpalli pedoBuH 12 MKM crnoctepiraloTbess NMEPBUHHI TOKCHYHI
eheKTH 3a JTaHUMH aBTOPIB) .

Otxe, Oe3nepeyHuil 1HTEpeC BUKIMKAE HAMPSMOK JIOCIIKEHb, MOB'SI3aHUM 3
BUBYCHHSM MPOTUITYXJIMHHUX BIACTUBOCTEN (DEPOIICHBMICHUX CIOJIYK.

Meta podoru. JocniauTu giTepaTypHi BIIOMOCTI CTOCOBHA CUHTE3Y MOX1THUX
(bepo1IeHOBUX KOMILJIEKCIB Ta BUSIBJICHHS 1X aHTHUKAHIIEPOTEHHUX BIACTHUBOCTEH.

Marepianim Ta Meroam. AHaNI3 JITEpaTYpHUX JKEPEN, MPUCBIUYCHUX
JOCIIKEHHIO 010JIOTTYHOI0 aKTUBHOCTI ()EPOLIEOBUX KOMILJIEKCIB

Pe3yabTatu Ta 00roBopeHHs. 3 yacy BIAKpUTTS depoiieHa B 1951 p Benucs
IHTEHCHUBHI JIOCIPKEHHS, TTOB'sI3aH1 3 MONTYKOM HOBUX aKTUBHMX CIIOJYK ISl Teparii
MaToJIOT1H, COPUYMHEHHX Nae(ilMTOM 3ami3a B Oprani3Mi. Pe3ynbratoM Momrykis
CTaJI0O CTBOPEHHS OpUTiHAJILHOTO mpemnapaTy depouepoH. [Ipenapar sBisie coboro
HaTpIEBY CUIb OPTO-KapOOKciOeH3ouIdeporieHa 1 JO TENEPIlIHLOTO Yacy € €IUHUM
JTKApChKUM 3'€THAaHHSIM Ha OCHOBI (pepolrieHa, pEeKOMEHIOBAaHUM 110 BUKOPHUCTAHHS
JUIs JIiKyBaHHS aHeMii, 0o3eHu. C mouatkoM XXI CTOMITTS aKTUBHO JOCHIIKYETHCS
MPOTUITYXJIMHHA AaKTUBHICTh (hepoleHBMICHUX cronyk [1]. BcranoBieno B
EKCIIEpUMEHTax In Vivo, [0 cojii (eppilliHisl YUHATH IHTIOYHOYY [0 Ha pICT
TpaHCIUIAaHTOBaHUX MNyxJuH [2]. B ekcnepumeHtax Oyjo TMOKa3aHo, IO
3ami30BMicHUN KoMIuieke (epo-copoOiTon-mutpar (PCII) iHribye mpodidepaitito
KyJIbTYypH KIITHH Muiadoi meiraHomu B16, a takox iHmmx miHid, Takux sk GHC,
KB, HelLaandCaCo2. Omnwucane 3'eqHaHHS 37aTHE I1HAYKYBaTH PETpeciio KIITHH
MuIiavyoi mesanoMu ta invivo. Ogunak @CL] He 3po0uB SIKOTOCH BIUIMBY HA TaKl JHIT

KJIITUH SIK HEMar"ii3oBaHa (TpaHchopMoOBaHa B MYyXJUHHY) JiiHIS (i10poOiacTiB
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mumieit 1929, minii monacekux myxaud HBS (myxiauHa KIiTHH 4€pBOHOTO KICTKOBOTO
MO3Ky, omHa 3 ¢dopm neitko3dy), VERO and HEF. I na mpots3i ocTaHHIX IBOX
JNECATWIITh AOCHIIU NpojoBxKyBaimucs. Ockiuibku Oyjao BiJIOMO, IO JACsKi
METaJUIONeH! (HAMpUKIIaa, (heporieH) BOJOIIIOTh AHTUITYXJIMHHAM €(EKTOM, SIKUN
peanizoByBaBcs npu BrutnBi 3'eqHadb Ha JIHK, PHK 1 GinkoBuii 0OMiH B pakoBUX
kiiTiHax. bynu cunrte3oBaHi neski ¢epoueHoBi aHanoru (F168 1 F169). VYueni
MPOTECTYBAIU OTPUMAaHI CIOTYKH Ha KyJIbTypax KIITHH JIFOJChKO1 KapiimHomu Hep2,
mumayoi Menanomu F10. Sk koHTpoaws, BukopucroByBanu JiHii HEF 1 1.929.
Haii6inpm BupakeHud iHriOyrounit eexkT OyB BHSBICHHMM IS KIITHUH MEIaHOMH
F10. ®eparien F169 Ounbiioro mMiporo HajaBaB IUTOTOKCUYHY IO Ha Il KIITUHH,
NpUAYIIYyBaB iX picT 1 mpomideparito. Y TOH ke 4ac (epolieH He BIUIMBAIM Ha
po3BUTOK (piOpodactiB miHii L929 [3, 4].

CTOCOBHO JIOJCHKUX KapIMHOM T03uTUBHUN edekt ¢epoueniB 1 DCI]
CIIOCTEPITa€eThCs, alie BIH MEHII BHPaXEHUW Yy TOPIBHSAHHI 3 TpaHC(HOpPMOBAHUMU
KJIIITUHAMH TBapUHHOI'O MOXOJKEHHA. AJie, TAM HE MEHII, ()epOLIEHH MarOTh OLIbII
BuOOpUtO M1t Ha BiAMiHY Bijg OCI] Ha neBHI TUTIM TPaHC(POPMOBAHUX KITITHH.

['ereporukiiyHi NOXigH1 (epolieHa MPOSBISAIOTh PI3SHOMAHITHY O10JIOTT4YHY
aKTUBHICTh, Y TOMY YHCJHI1 1 TPOTUITYXJIMHHY, OYy4d TIPH I[bOMY HU3bKOTOKCUYHUMU
cnosiykamu. Ha oOCHOBiI (eporieHiB Bke€ OTpUMaHi JIKApChKi MpernapaTd s
(¢boTOoMHAMIYHOT Tepamii OHKOJOTIYHUX 3aXBOPIOBAHb, a TAaKOX HPOBOASTHCS
aKTUBHI JTOCII/DKEHHS TaKWX 3'€IHaHb ISl MPUHIIMIIOBO HOBOTO METOAY JIIKyBaHHS
paky — coHoguHamiueHoi Tepamii. CononunHamiuHa Ttepanmis (CHT) — wue
MEPCTIEKTUBHUM CETICKTUBHUIN METOJI JIIKYBaHHS, 110 J03BOJISIE HAIIPABJICHO BIUTMBATU
Ha TYyXJWHHI KIITUHA CIHCMIAIbHUMH TpernapaTtaMu  (COHOCEHCIOUT3aTopamMu),
AKTUBHICTD SKHX IMPOSIBISETHCSA MPH il HA HUX YIbTPA3BYKOBHX XBUJIb. OYEBUIHO,
IO JOCTIKEHHSI KOMIUIEKCIB, IO MOEJHYIOTh B COOl K TeTepOLMKIIYHI, TaK 1
(bepoLeHOB] CTPYKTYpH, IPU3BEAYTh O CTBOPEHHSI HOBUX OPUTTHAIBHUX JIIKAPCHKUX
3aco0iB [1, 2].

VY 2015 poui B xypHaini Bioorganic&MedicalChemistry ony0iikoBaHa po6ota

nocinigHukiB Pérez W.I, Soto Y. [4] Ta iH., mpUCBAYE€HA BHBUYEHHIO BIUIMBY 3HOBY
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CHUHTE30BaHMX (PEPOIECHOBUX KOH'IOraTiB Ha KyJIbTypy pakoBux kmitud jginii MCF-7
(pax MOJIOYHOI 3aJI03H).

BueHrMH CUHTE30BaHO TPU HOBI TUMH (PEPOIEHOBUX KOMIUICKCIB:

A) 1,1'-4- (1H-pyrrol-1-yl) phenyl ferrocenedicarboxylate (1,1'-4-(1H-mipo:-1-
171) denin deponenaikapookcunar) (1 kon'rorar);

b) 1,4-(1H-pyrrol-1-yl) phenyl, 1'-carboxyl ferrocenecarboxylate (1,4-(1H-
mipoi-1-im) denin, 1'-kapobokcun geporenkapookcunaT) (2 KoH'tforar);

B) 4-(1H-pyrrol-1-yl) phenyl ferroceneacetylate (4-(1H-mipoa-1-in) ¢enin
deponenaneTmiar) (3 KoH'torar).

PedoBuHM cuHTe30BaHi 3 BUKOpUCcTaHHSIM 4- (1H-mipon-1-im) ¢penony (4- (1H-
pyrrol-1-yl) phenol). Ile - 0a3oBe 3'emHaHHs, HEOOXigHE JUIS CHHTE3Y BCIX
reTePOLUKIIO- 1 ApUI-BMICHUX (PEPOLIEHOBUX KOH'IOTaTIB.

Y gocmimax in  vitro TMoOka3aHO, 10 KOH'torath 1 1 2 3HWXKYIOThH
antunpoiidepatuBHy akTuBHICTH KiIiTHH MCF-7. HalfakTUBHIIIUM y LIbOMY ILJIaHI
BUsSIBUBCS KOH'foraT 1, sikuii iHTepkamoBaB B JIHK pakoBux KimiTHMH 1 OJIOKYyBaB
EKCIIpeciio TeHiB (akTOpIBpPOCTY 1 OCHOBHHMX IUMTOKIHIB. BiactuBocti 3 KoH'torary
nie BuB4aroThes. [1[o crocyerbest KITHH paky ToBcToi kuiku JiHii HT-29, To TyT Bei
KOH'IOTaTH BUSIBUJIM HU3bKUH aHTUPaKoBul edekT. Tomy po3poOKH 3 yI0CKOHAICHHS
[IUX CHOJIYK IPOBOJSATHCA |5, 6].

BucHoBku. TakumM YMHOM, MPOBEAECHI PIZHUMHU BYEHHUMH JOCTIIHKCHHS
HAJAI0Th JIOKa3W TOTO, 0 (PEpOIEHOB] CIOIYKH MPOSBISIOTh AaHTUIIPOTI(PEPATHBHY
AKTUBHICTh. ['€HOTOKCHYHI €(peKTH IUX HOBHUX (YHKIIOHATI30BaHUX (HEPOLIEHOBHUX
KOMIUIEKCIB TOXOJSTh B OCHOBHOMY BiJl (epolecHOBOI YacTUHH, a TOMY
NEPCTIIEKTUBHUM € CUHTE3 PI3HUX MOXITHUX 3 METOIO MOLIYKY HalO1Ibll e(heKTUBHUX
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Human motor activity is one of the necessary conditions for maintaining the
normal functional state of a person, his natural need. Normal functioning of almost all
human systems and functions is possible only with a certain level of physical activity.
Lack of muscle activity, like oxygen starvation or vitamin deficiency, has a
detrimental effect on the developing child’s body.

A motor action is a purposeful motor act (a behavioral motor act consciously
carried out in order to solve a motor task), consisting of movements (unconscious and
inappropriate mechanical movements of the body or its parts) and postures.

A separate motor action (for example, squatting) is the main element of
physical exercise. This is a process of repeated performance of motor actions, which
can be organized either in the form of multiple repetitions of any one motor action
jumping, bending, etc., or in the form of a variety of motor activities, including many

different actions - an outdoor game, a set of gymnastic movements and so on.
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As physical exercises, movements and motor actions of varying complexity,
motor composition and structure are used:

- simple movements and their combinations (analytical). They form the
basis of exercises selectively aimed at developing various motor abilities (strength,
speed and others), teaching complex motor actions, and also influencing the body in
order to develop, maintain and restore its functions.

Integral natural motor actions (walking, running, jumping, throwing,
swimming, etc.) are also widely used as physical exercises.

- other actions of practical importance for life, sports and military training.

Human motor activity, which forms the basis of life and individual
development in the process of adaptation and interaction with the environment, is a
complex combination of subtle coordination relationships in the work of various
organs and systems of the body.

Physical activity, sports and physical education are important components of a
healthy lifestyle and harmonious personal development. They help improve health
and even help prevent certain diseases. Motor activity is any human movement. In
modern society, people tend to lead a sedentary lifestyle.

This often leads to hypokinesia. That is why physical activity is extremely
important in the life of every person. It affects every system of the body, including
the nervous system, improving the flow of nervous processes. They also have a
beneficial effect on the heart, causing increased heart rate and leading to an increase
in blood pressure, and on the lungs, improving their ventilation ability.

Of course, physical overload can harm the body, but its complete absence also
negatively affects the human condition, leading the body to various degenerative
diseases. Lack of physical activity can lead to disruption of neuroreflex processes,
which leads to many disorders in the human body. This is why it is necessary to do
physical exercise.

In modern physiology, the regulation of movements is studied from different
points of view. The variety of approaches is associated with the extreme complexity

of the motor system and the position that movement occupies in the life of the body.
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The same reasons explain the presence of different systemic ideas and concepts about
movement control. Here we note only one of the latest works, in which for the first
time coordination of movements is considered as control of the activity of individual
motor units (MUSs) organized in space and time.

It is noted in the literature that the organization of MU activity adequate to the
motor task is achieved by controlling: 1) MU recruitment thresholds; 2) impulse
mode (single discharges, series of different durations); 3) the size of the interpulse
interval; 4) the moments of “turning on” and “turning off”” the MU; 5) the intensity of
the input afferent influx to alpha motor neurons; 6) the effectiveness of connections
between motor nuclei. It has been established that the central nervous system has the
ability to individually control the activity of individual motor units. And in the
regulation of MU activity, proprioceptors play an important role, transmitting to the
spinal cord a description of even single contractions of individual MUs.

In 1954, Huxley showed that during muscle contraction, myosin and actin
filaments do not change their length. The change in the sarcomere occurs due to the
mutual overlap of actin and myosin, i.e. slipping of threads. In the presence of ATP,
but at a low Ca2+ concentration, the fiber is in a relaxed state, i.e. Myosin heads do
not form bonds with actin. The binding of actin and myosin is prevented by troponin,
which “closes” the binding sites on actin

When a muscle fiber is excited, calcium ions leave the SPR, and its
concentration near the myofibrils increases. When the concentration of Ca2+ near the
heads increases, the enzymatic activity of the heads increases many times and the
hydrolysis of ATP increases to the same extent. In skeletal muscle, strands of
tropomyosin cover the active sites of the actin filament, preventing the interaction of
myosin heads with actin monomers, thereby preventing contraction. An increase in
Ca2+ concentration is accompanied by its binding to troponin. In this case, the
molecules of the troponin-tropomyosin complex change their arrangement in such a
way that they expose active sites on the actin filament.

In this case, the molecules of the troponin-tropomyosin complex change their

arrangement in such a way that they expose active sites on the actin filament. Due to
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the released energy, the heads are bound to the actin filament, the “leg” is bent, and
as a result, the actin filaments move longitudinally relative to the central myosin rod.
A decrease in the Ca2+ concentration to the previous minimum level causes the
opening of the cross bridges and the return of the muscle fiber (the entire muscle) to
its original relaxed state.

The authors also found that skeletal muscles consist of muscle fibers that are
innervated by the axons of motor neurons. The functional unit of skeletal muscle is
the motor or neuromotor unit - a set of muscle fibers innervated by a single axon of a
motor neuron. The nerve ending forms a large number of synapses, together with
muscle fibers it forms a motor unit.

Gradual contractions develop in them, which, when summed up, provide
long-term maintenance of tone. The structural unit of skeletal muscle is the muscle
fiber. It contains sarcolemma, sarcoplasm, myofibrils, cisterns of the sarcoplasmic
reticulum, mitochondria, and nuclei. In skeletal muscles, myofibrils are arranged in
an orderly manner, ensuring their cross-striations.

The essence of contraction is that the head of the myosin bridge binds to actin,
then contraction of the neck occurs. Subsequently, the connection between actin and
myosin is broken and the head jumps to the next bridge, ensuring the process of
thread sliding. The energy supply for contraction is associated with the energy
consumption of contraction and rupture of actin and myosin bonds. Actin has ATPase
activity. The ATPase activity of myosin is weak. It increases by several orders of
magnitude with the formation of the actin-myosin complex.

To break the connection between actin and the head of the myosin bridge, the
energy of ATP and magnesium is required. After the bond is broken, the head jumps
further along the actin molecule. Regulation of muscle contraction. Outside of
excitation, the interaction of myosial bridges and actin practically does not occur. For
contraction, an increase in intracellular calcium concentration is necessary. In this
case, calcium is an intermediary between the action potential (excitation) and
contraction itself. Outside of excitation, the concentration of intracellular free

calcium is 1x10-8 M.
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During the process of excitation, the action potential spreads along the
sarcolemma and passes to the membranes of the T-tubules, from which the signal is
transmitted to the T-cisterns of the reticulum. Along the concentration gradient,
calcium leaves the sarcoplasmic reticulum, as a result, the concentration of
intracellular calcium increases to 1x10-6 M. Subsequently, calcium binds to the
regulatory protein troponin, which promotes a change in the conformation of
tropomyosin and the actin molecule becomes able to interact with myosin bridges.
The process of sliding of actin filaments relative to myosin filaments begins.

Relaxation requires breaking the bond between actin and myosin. The process
IS energy-dependent and occurs in the presence of magnesium ions. The condition for
relaxation is a decrease in free calcium concentration to 1x10-8 M. The process
begins with repolarization of the cell membrane and a decrease in the conductivity of
the sarcoplasmic reticulum membranes to calcium. At the same time, the process of
calcium inactivation is enhanced, ensuring the reverse transfer of calcium into the
cisterns of the sarcoplasmic reticulum.

Troponin is released from its bond with calcium, and tropomyosin prevents the
formation of actin and myosin bonds. Summation of muscle contractions. Skeletal
muscles can contract isotonically (contraction without increasing tension),
isometrically (contraction with increasing tension, but without changing length) and
auxotonic (changing both length and tension). A single muscle contraction occurs as
a result of a single excitation (SD). When analyzing it, a latent period is distinguished
(the time from the onset of excitation to the onset of shortening), a shortening phase
and a relaxation phase.

The duration of a single contraction is much longer than the duration of an
individual action potential and non-excitability phases. In this regard, a summation of
contractions is possible - tetanus. Depending on the frequency of stimulation, the
tetanus can be jagged (each subsequent stimulation is applied during the relaxation
phase) and smooth (irritation is applied during the shortening phase). The magnitude
of tetanic contraction increases within certain limits with increasing frequency of

stimulation. In the whole organism, motoneurons send bursts of action potentials to
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motor units, which contract tetanically (usually in dentate tetanus).

Skeletal muscles are in a state of constant tone due to constant background
impulses from the motor areas of the central nervous system. The strength of muscle
contraction is determined by the number of motor units involved in the contraction
process and the frequency of motor neuron impulses, which determines the amplitude
of the tetanus.

Smooth muscles have the same physiological properties as skeletal muscles,
but they also have their own characteristics: 1) unstable membrane potential, which
maintains the muscles in a state of constant partial contraction - tone; 2) spontaneous
automatic activity; 3) contraction in response to stretching; 4) plasticity (decreasing
elongation with increasing elongation); 5) high sensitivity to chemicals.

Further analysis of the literature data showed that the causes of fatigue may be
depletion of glycogen depots and weakening of the ATP process, accumulation of
acidic metabolic products (phosphoric and lactic acids), depletion of calcium depots
and fatigue of the nerve centers that regulate the contraction of individual muscle
groups. Subjectively, fatigue is felt in the form of tiredness and the need for sleep. In
the experiment, muscle fatigue develops as a result of prolonged rhythmic
stimulation. Its signs are the amplitude of contraction and the cessation of
contractions with continued irritation.

The stronger the muscle fatigue, the longer the duration of these periods. In
some cases, relaxation does not occur. Contracture develops. This is a state of
prolonged involuntary muscle contraction. Muscle fatigue and the influence of the
rhythm of contractions and the magnitude of the load on their performance were
studied by the Russian physiologist I. M. Sechenov. He found out that when
performing physical work, it is very important to select the average values of the
rhythm and load. In this case, productivity will be high, and fatigue will set in later.

Human muscle performance and limiting fatigue using a Mosso ergograph
recording the movement of the index finger. The Mosso ergograph consists of a
writing device with a weight and a device for fixing the hand. Depending on the

muscles being studied, there are finger, hand, leg, back, and eye ergographs.
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The ergograph was first designed in 1890 by the Italian physiologist A. Mosso.
The principle of operation of the ergograph is to register, using special mechanical or
electrical sensors, the amplitude and time of contraction and relaxation of muscles
functioning at a given pace when performing a certain work, for example, raising and
lowering a load, compressing a spring, moving an object of fixation between the
nearest and the nearest point of 24 clear vision . Typically, work on an ergograph is
performed until fatigue, which is manifested by a decrease in the amplitude of
movements.

This is due to a lifestyle that is often dictated by external conditions: Physical
labor is used less and less. In production, people are replaced by various mechanisms.
More and more knowledge workers. A large number of devices are used in everyday
life. For example, washing machines and dishwashers have simplified the operation
to just pressing a couple of buttons. The widespread use of various modes of transport
has replaced walking and cycling. The motor activity of children is very low, because
they prefer computer games rather than active games on the street.

On the one hand, the widespread use of mechanisms has made life much easier
for people. On the other hand, it also deprived people of movement.

Thus, to summarize the literature review, we can say about the relevance of

studying the physiology of muscle activity in general in medicine.
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Introduction. Cardiovascular diseases, including stroke, are the most wide
spread complications, which significantly increase mortality in patients with diabetes
mellitus (DM) [1]. According to the International Diabetes Federation (IDF) data, in
2021 there were 573 million people in the world who lived with DM. This figure is
expected to rise and it will have achieved 643 million by 2030 and 783 million by
2045. Additionally, in 2021 there were spent at least 966 billion dollars on DM, and
over the last 15 years this number has been grown by 316% [2]. DM complications
could lead not only to permanent disability, but also to death at young age which is a
serious social and economic issue.

Aim. To investigate the primary prevention methods and stroke treatment in
patients with DM.

Materials and methods. During the investigation there was conducted a
retrospective analysis of literary sources, such as articles and conferences
proceedings devoted to the problem.

Results and discussion. There are significant differences in stroke
development among patients with DM and conditionally healthy people. Patients with
DM have higher ischemic stroke percentage comparing to haemorrhagic and lacunar
strokes due to microcirculation damage and associated arterial hypertension (AHT) in
patients of this group [3-4].

AHT is serious risk factor which can be controlled, especially in patients with
DM. Diabetes Control and Complications Trial//Epidemiology of Diabetes
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Interventions and Complications (DCCT/EDIC) showed that the rise of glycated
haemoglobin (HbA1c) increases the AHT risk by 25%. However, intensive correction
of glycaemic index level reduces long-term AHT risk only by 24%. Consequently,
standard cardiovascular risk factors are of greater importance on condition of
improved glycemic control [5]. Pharmacotherapy should include a renin-angiotensin
system antagonist, such as angiotensin-receptor blocker or ACE-inhibitor.
Furthermore, antihypertensive agents include beta-blockers, calcium channel
antagonists and diuretics [6-7].

Obesity is a critical problem around the world. According to the data in World
Obesity Atlas 2023, over the next 12 years 51% world’s population (more than 4
million people) will be living with excess weight or obesity, if the prevention and
treatment of DM isn’t improved [8]. Obesity increases the risk of type 2 DM (T2DM)
development, coronary heart disease and stroke. Moreover, obesity is associated with
metabolic syndrome development, including dyslipidaemia, AHT, hyperinsulinaemia
and insulin resistance, which carry significant cardiovascular risk. Weight reduction
by 5% and more improves DM and AHT control, along with decreasing other
metabolic risk factors [9]. The LOOK AHEAD research group explored the intensive
life-style modification role, which involved healthy diet with caloric intake from
1200 kcal to 1800 kcal per day (<30% of calories from fat and >50% calories from
protein) and at least 175 minutes of moderately intense physical activity per week. It
has been found that the intensive life-style modification led to more persistent weight
reduction than in control group. Nevertheless, such weight loss has not decreased the
cardiovascular diseases and mortality level in overweight and obese adults with
T2DM during 10-year observation [10].

Heart Protection Study and Collaborative Atorvastatin Diabetes Study have
revealed that statins reduce cardiovascular risk in patients with DM through reducing
low-density lipoproteins (LDL) level [11]. The stroke incidence was considerably
higher in patients with DM and impaired fasting glucose, and dyslipidaemia
treatment was more efficient for secondary prevention in these groups in comparison

with patients with normal fasting glucose [12]. Statin therapy should be considered
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routinely for all the patients with DM over 40 years and earlier in high-risk groups,
regardless of cholesterol initial concentration [13].

Conclusion. Patients with DM have higher stroke development risk and death
rate. Proper glycaemic control when first diagnosed DM, regardless of diabetes type,
Is essential for hyperglycaemia-induced pathogenic processes reduction, which are
connected to atherosclerotic vascular disease. Moreover, long-term strict glycaemic
control improves cardiovascular outcomes, therefore further correction of

cardiovascular system’s risk factors is essential.
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Introductions. Nowadays, many people have become more attentive to their
organisms, because they want to feel good and live a full life, be healthy and
productive. Because of this, there has been a tendency to refuse dairy products,
because according to the observations of some people, they worsen the condition of
the skin.

Aim. The primary aim of this research was to conduct a systematic review and
meta-analysis of observational studies to investigate the relationship between dairy
consumption and the prevalence of acne by children, adolescents, and young adults
(up to 30 years of age). Specifically, the research sought to provide a comprehensive
and evidence-based understanding of the potential connection between dairy
consumption and acne, shedding light on an issue of interest in the field of
dermatology and nutrition.

Materials and methods. Scientific works and achievements of foreign
scientists and specialists were analyzed.

Results and discussion. In the presented research, a comprehensive analysis of
14 studies spanning 2005 to 2017 was undertaken to discern the relationship between
dairy consumption and the prevalence of acne. Collectively, these studies

encapsulated a broad demographic of 78,529 individuals, with 23,046 of them
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diagnosed with acne [1]. The age range of the participants varied between 7 to
30 years, ensuring a diverse pool of subjects. Geographically, these studies were
widespread, with research undertaken across five continents, including Africa, Asia,
Europe, North America, and South America. The methodologies varied, with some
studies utilizing self-reported questionnaires for acne diagnosis, while others leaned
on physician-verified diagnoses. The spectrum of these studies ranged from cross
sectional to case-control, retrospective, and longitudinal designs. The core findings of
the meta-analysis revealed a discernible association between dairy consumption and
acne. Specifically, odds ratios, which describe the odds of an event occurring in one
group compared to another, were presented for various dairy products. Consuming
any dairy product was associated with an odds ratio (OR) of 1.25, full-fat dairy had
an OR of 1.22, any milk was at 1.28, cheese was 1.22, and yogurt had an OR of 1.36
[1]. Intriguingly, the frequency of milk consumption also demonstrated a correlation,
with those consuming more glasses of milk per week showing increased odds of
developing acne. The research did not go without its challenges. The heterogeneity, a
measure of variability among the studies, ranged from 0 to 70%. This inconsistency
could be influenced by various factors, from the method of acne ascertainment to the
study's design. For instance, self-reported acne diagnoses demonstrated higher
variability compared to physician-verified diagnoses. Furthermore, the research by
Adebamowo [2] was found to have a pronounced influence on the summarized
findings. Potential biases within the studies were also addressed. Evidence of
publication bias was identified for both general dairy and milk, suggesting some
relevant studies might not have been included.

Conclusion. In conclusion, the research illuminates a potential link between
dairy consumption and acne prevalence. However, the inherent heterogeneity and
biases within the studies call for a cautious interpretation of the results. Future
research, perhaps more standardized in its approach, could provide clearer insights
into this association.

Keywords. acne vulgaris, dairy intake, IGF-1, meta-analysis, milk.
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Multiple sclerosis (MS) is a prevalent chronic inflammatory demyelinating
disease affecting the central nervous system, causing substantial global morbidity.
This study explores the dynamics of brain atrophy in MS, its prevalence, and the
correlation with clinical disability using magnetic resonance imaging (MRI). A cohort
of 105 MS patients underwent baseline brain MRI scans, with automated software
facilitating brain volume measurements.

Background. Multiple sclerosis (MS) is a chronic inflammatory demyelinating
disease, affecting millions globally, with profound consequences on cognitive and
physical abilities due to associated brain atrophy. Despite its significant impact, the
detailed prevalence and progression of brain atrophy, particularly its regional
manifestation, remain essential for a comprehensive understanding of MS
pathophysiology.

Methods. This study enrolled 105 MS patients, subjected to baseline brain
MRI scans, employing a fully automated software program for precise brain volume
quantification. Comparative analyses were conducted with healthy controls to discern
distinctive features of MS-related brain atrophy. Additionally, the correlation between
brain atrophy and clinical disability, assessed through the Expanded Disability Status
Scale (EDSS) score, was explored.

Results. MS patients exhibited markedly lower brain volumes compared to
healthy counterparts, and the rate of brain volume loss was significantly accelerated
in the MS cohort. Importantly, a robust association was observed between brain

atrophy and clinical disability, as indicated by elevated EDSS scores. Regional
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analysis pinpointed gray matter atrophy in the cortex, basal ganglia, and thalamus,
while white matter atrophy was more pronounced in the corpus callosum and deep
white matter.

Conclusion. This study underscores the pervasive and progressive nature of
brain atrophy in MS, emphasizing its direct correlation with clinical disability. The
regional pattern of atrophy suggests distinct pathological processes impacting
different brain regions. The identified regional manifestations may serve as valuable
biomarkers, offering insights into disease progression and evaluating treatment

efficacy in MS.
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Abstract. The objective of the study was to evaluate the polymorphic variants
of the angiotensin Il receptor type 2 (AGTR2) gene as a possible risk factor for
abdominal-visceral obesity (ABO) and type 2 diabetes mellitus (T2DM) in patients
with essential arterial hypertension (EAH). Genotypes and alleles of the AGTR2 gene
(rs1403543) are not risk factors for the EAH appearance in the examined population.
The presence of the A-allele of the AGTR2 gene (rs1403543) in the genotype of
EAH patients increases the abdominal-visceral obesity risk more than 6 times
(p<0.001) with the protective role of the GG genotype. The risk of type 2 diabetes
does not depend on polymorphic variants of the AGTR2 gene.

Key words: hypertension, obesity, risk factors, gene, diabetes mellitus.

Introduction. Essential arterial hypertension (EAH) is one of the most
common diseases worldwide [1]. According to the mortality rate from cardiovascular
diseases (CVD), Ukraine ranks first in Europe among women over 65 and third
among men. Insufficiently effective early diagnosis of EAH leads to hypertension
mediated organ damage (Hypertension-mediated organ damage - HMOD): damage to
vessels, kidneys, hypertrophy of the left ventricle, etc., in the absence of clinical
symptoms, which determines the disappointing cardiovascular prognosis of the
patient and reduces the possibilities of effective treatment [4-7]. Among the risk

factors of EAH, both general and abdominal-visceral obesity (ABO) are significant
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for noncommunicable diseases, including cardiovascular diseases (particularly heart
disease and stroke, blood pressure (BP) elevation), diabetes mellitus (DM),
musculoskeletal disorders (notably osteoarthritis), certain cancers (such as
endometrial, breast, ovarian, prostate, liver, gallbladder, kidney, and colon) [2, 3].
Another consequence of ABO is the development of non-alcoholic fatty liver disease,
the frequency of which increases from 19% - at a body mass index (BMI) of
25-29.9 kg/m2, to 35% - at a BMI of 35 kg/m2. Obesity also poses a substantial risk
for essential arterial hypertension (EAH) through various mechanisms, including
heightened activity in the renin-angiotensin-aldosterone system, endothelial
dysfunction, neuro-hormonal activation, systemic low-grade inflammation, among
others. With the ongoing rise in obesity prevalence, there will be a corresponding
increase in EAH and associated cardiovascular diseases unless more effective
strategies for obesity prevention and treatment are developed [2, 3, 6]. Furthermore,
there remain numerous unanswered questions concerning the genetic mechanisms
behind obesity development and its connection to cardiovascular diseases induced by
excess weight. Consequently, we have undertaken a study to investigate the potential
role of genetic markers related to obesity in EAH patients, focusing on secondary
prevention and predictive aspects [5].

Aim. The aim of the study was to investigate polymorphic variants of the
angiotensin Il receptor type 2 gene (AGTR2, rs1403543) as a possible risk factor for
abdominal visceral obesity (ABO) and type 2 diabetes mellitus (T2DM) in patients
with essential arterial hypertension.

Materials and methods. 100 patients with EAH, hypertensive-mediated organ
damage (2™ stage, moderate, high or very high cardiovascular risk), aged
45-65 years, and 48 practically healthy subjects with reliable age and sex distribution
were enrolled in the cohort case-control study and underwent complex of clinical
laboratory investigation with following epidemiological analysis. Obesity was
determined by body mass index (BMI) >30 kg/m?; ABO — by waist circumference for
men >102 cm, for women >88 cm; abdominal type of obesity was confirmed by the
waist-hip ratio (WHR): in men >1.0 U, in women >0.85 U. The AGTR2 (rs1403543)
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gene polymorphism genotyping performed by TagMan probes on CFX96™Real
Time PCR Detection System. Potential risk factors were determined by clinical
epidemiology methods using odds ratio (OR), risk ratio (RR) and 95% confidential
intervals (CI).

Results and discussion. There were no significant differences in the
distribution of the AGTR2 gene genotypes (rs1403543) between the groups: in the
control group, the GG genotype was found in 25% of people (n=12), GA- in 33.33%
(n=16), AA- in 41, 67% (n=20); the mutated A-allele was found 16.66% more often
than the wild G-allele (°=5.33; p=0.021): 58.33% (n=56) versus 41.67% (n=40). In
EAH patients the GG-genotype is present in 37.5% (n=27) cases (X2=2.05; p=0.152),
GA-in 20.83% (n=15) (X2:2, 35; p=0.125) and AA- in 41.67% (n=30) (Xzzo; p=1.0),
respectively; alleles were distributed on a parity basis: G-allele in 47.92% (n=69), A
allele in 51.39% (n=75) (X2=0.5; p=0.479). The distribution of alleles of the AGTR2
gene (rs1403543) did not differ between observation groups (X2:0-91? p=0.340).
Genotypes and alleles of the AGTR2 gene (rs1403543) are not risk factors for the
EAH appearance in the examined population.

ABO was found 36.11% more often among patients with EAH than in controls
(X2:15.53; p<0.001): 56.94% (n=41) versus 20.83% (n=10), respectively. There were
20% more EAH patients with ABO among the mutated A allele carrier than in GG
genotype owners: 64.44% versus 44.44% (X2:3-85? p=0.045). Whereas in the control,
no significant difference in the ABO frequency between genotypes was established.
The ABO risk increases more than 6 times in EAH patients with the A-allele of the
AGTR2 gene [95%CI. 2.34-17.16; p<0.001], with a low probability of ABO
appearance in the GG genotype persons. In 25 patients with EAH, concomitant type 2
diabetes was detected, the frequency of which did not depend on polymorphic
variants of the AGTR2 gene: in the AA genotype carriers — in 30% persons, AG — in
40%, GG - in 33.33% (x2=0, 01; p=0.920).

Conclusion. Genotypes and alleles of the AGTR2 gene (rs1403543) are not

risk factors for the EAH appearance in the examined population. The presence of the
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A-allele of the AGTR2 gene (rs1403543) in the genotype of EAH patients increases
the abdominal-visceral obesity risk more than 6 times (p<0.001) with the protective
role of the GG genotype. The risk of type 2 diabetes does not depend on polymorphic
variants of the AGTR2 gene.
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The presence of extragenital and gynecological diseases in women, their
exacerbation during pregnancy and childbirth, have a significant impact on the
condition and development of both the fetus and the newborn child. Exposure to
harmful factors in the early stages of pregnancy is often accompanied by disruption
of the formation and development of fetal organs and systems. As the authors of
literary sources note, pathological conditions that arise in later stages of pregnancy
are manifested by a slowdown in the development of organs and systems of the fetus,
malnutrition, and intrauterine growth retardation.

As a rule, the basis of all pathological conditions of the fetus during a
complicated pregnancy are changes in the placenta and fetoplacental insufficiency,
leading to impaired gas exchange in the fetus and its hypoxia. Thus, the pathological
course of pregnancy leads to imbalance and dysfunction of almost all body systems
of the fetus and newborn.

Experts have found that hematopoietic tissue, which is a dynamic, constantly
renewed system with high functional activity, is the most sensitive to the effects of
adverse factors. Changes that occur in the blood as a result of exposure to
unfavorable factors can be visualized either in the form of changes in the quantitative
composition, or in the form of cytological changes in cell morphology, and/or shifts
in their distribution.

Foreign and domestic authors have also noted the fact that hematopoiesis in the
embryo, and then in the human fetus, is sequentially carried out first in the yolk sac,

then in the liver and, finally, in the bone marrow. The yolk sac of the embryo serves
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as the primary source of the earliest hematopoietic cells - hematopoietic stem cells.
The development of hematopoiesis in the fetal liver and then in the fetal bone marrow
Is associated with the sequential colonization of tissues with these cells.

A feature of embryonic hematopoietic tissue is its low content of mature
T-lymphocytes and weak expression of the group of HLA antigens (Human
Leukocyte Antigens), responsible for the immune reactions of the host body against
the graft and the graft-versus-host reaction. This property of the human fetal liver
served as the basis for the use of its hematopoietic cells for their transplantation into
patients with hematopoietic insufficiency (aplastic anemia, myelodysplastic
syndrome), with severe immunodeficiencies and diseases caused by “inborn errors of
metabolism” of blood cells (Gaucher, Fabry, Newman-Pick diseases).

Stem combined deficiency of hematopoiesis, recognized in the fetus at the 28th
week of gestation. These cells are given to the fetus by injection into its umbilical
vein. After transplantation, the donor's stem cells produce healthy cellular offspring
and restore the functions of his immune system. Erythropoiesis begins in the yolk sac
from the 19th day of embryonic life. The liver becomes the center of erythropoiesis
from the 5th to the 24th week of gestation. This function then passes to the bone
marrow. Granulocytopoiesis begins in the liver parenchyma of a 7-week embryo, and
in the bone marrow - from the 10-11th week of gestation.

Platelets first appear in the blood vessels of the fetus at the 11th week, and by
the 30th week their number reaches 250 x 109 /I of blood. From the 15th week of
fetal life, platelets exhibit the ability to aggregate. During the perinatal period, a
change occurs from fetal hemoglobin (F) to adult type hemoglobin (A). Thus, in a
34-35 week fetus, up to 90-95% of all hemoglobin is represented by hemoglobin F.
The synthesis of hemoglobin A begins from the 9th week of gestation and by the 21st
week its share is 4-13% of all hemoglobin in the fetal body.

Between the 34th and 36th weeks of gestation, the proportion of hemoglobin A
in the fetal blood increases sharply, and the proportion of fetal hemoglobin falls and
by the time of birth ranges from 53 to 95% of the total amount of hemoglobin in the

body. The formation of the blood coagulation system in the fetus begins from the
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17th week of intrauterine development. From this period, fibrinogen and factor Y
begin to be detected in the fetal blood. Prothrombin in the blood of the fetus is
detected from the 21st-22nd week. The anticoagulation system of the blood in the
fetus begins to form at the same time, but its noticeable activation occurs at the end of
the 6th and beginning of the 7th month of gestation.

During these periods, the production of heparin by fetal mast cells sharply
increases. 18 The coagulation capacity of blood in the fetus and newborn does not
reach the level of an adult. A feature of newborn hematopoiesis is the high
permeability of the functionally immature bone marrow barrier for progenitor cells
and immature blood cells. Some of the hematopoietic progenitor cells in a newborn
have the ability to develop, in addition to the bone marrow, in other hematopoietic
organs (in the spleen, for example) and create temporary foci of hematopoiesis in
them.

Therefore, given the relative insufficiency of humoral immunity factors, these
temporary foci contribute to a more intensive entry of leukocytes into the blood in the
first hours and days of life of newborns in the event of an infectious disease, since
leukocytes are produced not only by the bone marrow, but also by these “additional”
foci of hematopoiesis. Within a few hours after birth, the child’s concentration of
hemoglobin and red blood cells in the blood and the hematocrit value increase. This
process is associated with “placental transfusion,” that is, with the flow of blood
contained in the placenta into the newborn’s body.

The amount of placental blood entering the baby's bloodstream varies
depending on the time of cord ligation. In the first days after birth, high hematocrit
numbers (62 £ 9.3%) reflect the predominance of the volume of circulating
erythrocytes over the volume of circulating plasma. An increase in hematocrit values
in a newborn above 65% threatens to increase blood viscosity and disrupt its
microcirculation. 4-5 days after the birth of the child, the hemoglobin concentration
and hematocrit value begin to continuously decrease until the 8-9th week.

Despite numerous studies of the cellular composition of umbilical cord blood,

much remains unclear. There are still no reference values for the cellular composition
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of umbilical cord blood of full-term newborns, which is due to a wide range of
factors that determine the characteristics of fetal hematopoiesis and the cellular
composition of umbilical cord blood and significantly complicate the formation of
groups for the purpose of obtaining them.

An analysis of the literature showed that the presence of hematopoietic stem
cells in human umbilical cord blood in quantities comparable to the content in the
bone marrow became the basis for the use of umbilical cord blood as an alternative
source of hematopoietic stem cells for transplantation for many hematological,
oncological, immunological and hereditary diseases. The development of methods for
transplantation of hematopoietic progenitor cells has led to an increased need for
them.

Large-scale collection of umbilical cord blood allows you to quickly create a
data bank for selecting an unrelated donor. A number of leading foreign cord blood
banks are united in the NetCord system, one of the results of which was the
development and publication of regulatory requirements for all stages of the
technological process of obtaining and processing cord blood samples prior to
cryopreservation.

Recent reports on differences in the cellular composition of umbilical cord
blood depending on the type of delivery, on the sex and body weight of the newborn,
as well as on the time period that has passed after birth and collection of cord blood
before the start of the processing process demonstrate that many factors influencing
cellular composition of umbilical cord blood and, as a consequence, on the efficiency
of harvesting transplant material.

Screening of the composition and characteristics of umbilical cord blood cells,
carried out using automatic blood cell counters when performing the technological
elements of an umbilical cord blood bank, is not entirely satisfactory, since umbilical
cord blood has some physiological differences from the peripheral blood of an adult.

In connection with the described anatomical and physiological features, in the
first days of life of newborns, so-called borderline states may occur, reflecting

reactions of adaptation to extrauterine existence. Most borderline conditions are
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characterized by clinical and/or laboratory manifestations.

Thus, the cellular composition of umbilical cord blood, which fully reflects the
state of fetal hematopoiesis at the end of the gestational period, largely depends on
both the characteristics of the course of pregnancy and childbirth, and on previous

diseases.
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Introduction.The technological process of manufacturing denture bases in the
world is variable. For this, various technologies are used: polymerization in a water
bath, casting pressing, 3D printing, milling. Modern foreign technologies and
materials require an increase in clinical and economic costs for logistics, the purchase
of equipment or the purchase of the imported material [1].

To date, the arsenal of doctors and dental technicians lacks domestic
construction materials for the manufacture of the bases of removable dental
prostheses using the technology of casting pressing with compression polymerization
[2, 3].

That is why the development of such material opens up opportunities for
dentists - orthopedists and orthodontists, regarding the quality treatment of a whole
range of pathological conditions, acceleration of technological stages and full
restoration of the function of the maxillofacial system at the stages of dental
prosthetics, which was the goal of our further research [4].

The purpose of our study was a comparative assessment of the study of
changes in hematological and biochemical indicators and the impact on the quality of
manufacturing bases of combined removable orthopedic structures.

Materials and methods.With the aim of finding a structural material of base
plastic that would meet the requirements for the manufacture of removable plate

dentures, from the standpoint of interdependence "component structure - property of
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the material, we studied the component-functional dependencies of various variants
of the formulation of a new domestic structural material for the manufacture of
combined removable dentures by the method foundry pressing.

A new domestic base plastic for compression molding "Stomalit" (Stoma,
Ukraine) was used - cold polymerization for the manufacture of denture bases.

To conduct a dry-bronchial study, we took into account the study of toxicity
during the intragastric administration of a solution of a cold-hardening acrylic plastic
hood to experimental animals for 21 days.

Results and their discussion. No changes in hematological and biochemical
indicators were detected when examining animals using laboratory research methods.
Table 1 shows the results of the assessment of the influence of domestic cast base

plastic for 21 days on hematological indicators.

Table 1
The effect of VBPLP on hematological indicators in shrews, n=6

Indexes Intact control Test - samples
Boiling time, p 149.7+10.6 133+11.7
Erythrocytes, 1012/ 5.86+0.83 5.61+0.06*
Hemoglobin, g/l 140.7+11.6 142.5+10.1
Leukocytes, 109/1 7.754+0.95 7.124+0.54
Neutrophils, % 13.7 (4; 21) 13.3-(6;22)
Eosinophils, % 0.67 (0; 2) 0.17-(0;1)
Monocytes, % 0.33(0; 1) 0.83-(0;4)
Lymphocytes, % 82.33 (71; 93) 84.67-(78;93)

According to the results of the study, long-term intragastric administration of
VBPLP does not have a negative effect on clinical blood parameters in animals. In
the group of experimental animals, a significant decrease in hemoglobin relative to
the intact control was recorded, but the data were within the physiological norm.
Therefore, it is possible to conclude that the acrylic plastic VBPLP does not have a

toxic effect on the hematological indicators of blood in experimental animals with
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long-term administration [5, 6].

Total protein characterizes metabolic processes occurring in the liver and the
body of animals. The data obtained indicate that the substance under study does not
have a negative effect on protein metabolism.

One of the marker enzymes of cytolysis is aminotransferase. AST is necessary
for the normal functioning of the cityulcer tissue, and ALT reflects liver function.
AST and ALT indicators did not differ in animals of the control and experimental
groups, and were within the physiological norms of animals.

Thus, it can be concluded that the tested substance VBPLP does not have a
toxic effect on the biochemical parameters of the blood upon repeated administration.

Conclusions. A new domestic material has been developed for the
manufacture of the bases of removable plate dentures using the casting compression
pressing technology, which in terms of its qualities is not inferior to foreign
analogues, in terms of sanitary and chemical qualities, it meets all the requirements of
orthopedic dentistry according to the available international 1SO standards.

As a result of the conducted study of subchronic toxicity, it was established
that, in general, long-term administration of domestic cast base plastic does not have
a negative effect on the organs and systems of experimental animals, does not cause

suppression of general metabolic processes.
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EHAOTEJIHAJIBHA TUCO®YHKIIA AK PAKTOP PO3BUTKY
HNOPYIIEHHS ®YHKIIII HUPOK Y XBOPUX HA I'IIOTUPEO3

B'ton Tersina IBaniBHa

K.MEJI.H., aCUCTEHT KadeIpH 3arajibHOi MPAKTUKH - CIMEHHOT METUITMHA
I'mymko Ceitiiana MukoJiaiBHa

Cabo3 /liana BaaauciaaBiBHa

CryneHTku

XapKiBChKHUM HAIllOHATLHUN MEIMYHUN YHIBEPCUTET

M. XapkiB, YKpaina

Beryn. Exporeniii - 1ie oprad BHYTPIIIHBOI CEKpellii, SKUH KOHTPOIIOE TOHYC
CYJIMH, 3aXMINA€ iX BiJi HEraTMBHOTO BIUIUBY IUPKYIIOIOUUX KIITUH 1 PEUOBHUH,
PETYIIOE NEPEHOC POIUYMHHUX PEYOBHH /10 KIITHUH CTIHKH CYIUH, a TAKOXK KOHTPOIIOE
IMyHHI, 3anajbHi 1 pernapaTUBHI MPOIIECH, MIATPUMYE PIBHOBAry MICIIEBUX IMPOIIECIB
remoctasy. Ha chOroaHimHIA A€Hb €HIOTENid BBAXKAETHCA 1€ OJHUM OpPraHOM
MilIEHHIO. BigoMo, mo mnopyuieHHs #oro QyHKUIi, BIIOME SK €HIOTeNlalbHa
muchynkiis (EJ), € BakIuMBOIO CKIIAJOBOIO PO3BUTKY 0Oaratbox 3aXBOPIOBaHb.
JlexinbKa TOCHIIKEeHb MIITBEPAUIH, IO TIOTUPEO3 MOKE MPU3BOAUTH 10 OPYIICHb
GbyHKIIIT €HI0TENIIO.

["'omoBHa MeTa Hamoi POOOTH IMOJIATAE B aHA31 HAYKOBOT JIITEPaTypH 3 METOIO
y3arajibHeHHs 1H(pOpMaIlli Mpo cyvyacH1 MOMISIAN BIUIMBY €HAOTEaIbHOT AUCHYHKITT
Ha POOOTY HUPOK Y TMAIIE€HTIB 3 IEPBUHHUM TIIOTUPEO30M.

Marepianu i Meroam. VY JoCHiKEHH! B3sJIM y4yacTh 188 marieHTiB 3
BUSBJICHUM TIMOTUPEO30M, Kl MepeOyBarOTh Ha JUCIAHCEPHOMY OOJIIKY Yy JiKaps
engokpunosora. CepenHiii BIK XBOPUX CKJIaB 56 POKiB, 3 aHAMHE30M 3aXBOPIOBAHHS
OJIM3bKO 8 pOKIB. Y KOHTPOJBHY Tpymy Takox BrkItoumiIn 30 ociO, siki HE Malu
YKOJHHUX 3aXBOPIOBaHb IITUTOMNOMIOHOT 3a7103M1.

Kpurepii BKIIOYEHHS B JIOCHIIKEHHS MepeadavyaroTh HASBHICTh MOMEPEIHBO
MIATBEPAKEHOTO J[1arHo3y TIMOTUPEO3y, MpU yMOBI BusiBIeHHS piBHs TTIL, skwuii
nepesuirye 4,0 MMO/n. KpurepieM Takox € HasiBHICTh 3HIKEHHUX PIBHIB BUIBHOTO

tupokcuny (BT4) menme Hix 10,3 nMonws/l 1 BUIbHOTO TpuHOATHPOHIHY (BT3)
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MeHIIe HiX 2,3 mMoub/1. Kpim Toro, BayKnBo, 00 MaIi€HT J1aB JOOPOBUIBHY 3T01Y
HA Y4acTbh y JTOCIIKESHHI.

KputepisiMu BUKIIOYEHHSI 3 JOCHIDKCHHS € Takl (PaKkTopu, SK MOPYIICHHS
MO3KOBOTO KpOBOOOITY, Oyab-akoi (opmu 1memMiuHoi XBOpoOH cepliis, apTepiaibHa
rinepTeH3is BHILE MEPIIOro CTYMEHsS, XPOHIYHI 3aXBOPIOBAHHS CEPIEBO-CYJIUHHOT
CUCTEMHU B aHaMHe3l. TaKoX BUKIIIOUAIOTHCS 0COOM 3 XpPOHIYHUMU 3aXBOPIOBAHHSIMU
HUPOK, MIEYIHKH, OHKOJIOT1YHUMH 3aXBOPIOBAHHSIMU, aBTOIMyHHUMH
3aXBOPIOBAHHSAMHU, BariTHOCTIO, TIPUHOMOM TINMOJIMIJAEMIYHUX IIpenapaTiB Ta
MICUXIYHUX 3aXBOPIOBAHHSIMU.

Bbyno mpoBeneHO KOMIUIEKCHE J1a0OpaTOPHO-IHCTPYMEHTAIbHE JOCIIIIKEHHS
GbyHKIIT HUPOK Ta OIiHKa (YHKII €HIOTENII0 HA MMOYaTKOBOMY eTarli, yepe3 3 1a 6
MICSIIIB TICHS MPOBEIEHHS JIKyBaHHA 3a JIONOMOTOK NPOOM 3 PEAKTUBHOIO
rinepemieto. OCHOBOIO ISl aHaJi3y Oyia OIliHKa €HJ0TeNIH-3aJIe’KHOT Ba30oAuIaTaii
(E3BJI) muieuoBoi aprepii (ITA). HopmanbHoro BBakaeTbest peakiist [TA Ha ¢azy
PEaKTUBHOI rinepemii, ska NposBIseThCA Auiartaiieto Ha Oiabine 10% B BUXITHOTO
3HadyeHHsA. Y Bumanky, skmo E3BJI cranomma menme 10% abo crmoctepiranacs
BA30KOHCTPUKIlIS, BBaXajaocs, II0 MalleHT Ma€ JUCPYHKIIIO EHIOTENIIO.
AHaJIOTIYHO 70 TpoOM 3 PEAKTUBHOK TIMEpPEeMi€l0, IMPOBOJIUBCI PO3PaXyHOK
MMOKa3HHUKA €HAO0TEIIM-HEe3aIe)KHO1 Ba30uJIaTallli - BIIHOCHOI 3MiHH BHYTPIITHBOTO
niametpy IIA micns cyOniHrBaabHOrO BBEJAEHHS HITPOMIHTY. TakoX BHU3HayaIH
piBEHb BacKyJoeHoTeNiansHoTo (hakTopa pocty (BEDP) y mia3zmi kposi.

Bci maiieHTH mpOWIUIM MOBHE 3arajbHOKJIIHIYHE OOCTEKEHHS, BKIHOYAIOYU
BUMIpIoBaHHA 1HAekcy macu Tuia (IMT), piBeHb rOpMOHIB HIMTONMOIIOHOI 3aJI03U
(I13) Ta TTI' Ha mo4aTKy JOCHIKEHHS Ta 4Yepe3 6 MicsIiB JikyBaHHsA. HasBHICTH
YpOKECHHSI HUPOK BCTAHOBIIOBAIM 33 HASBHICTIO TOPYIICHH IMPOHHKHOCTI
KITyOOUKOBOTO (iibTpa, 110 BUSBISUIOCH HABHICTIO albOyMiHYpii Ta MOKa3HUKaMU
mBUAKOCTI KiyooukoBoi (dinbrparii (LILIK®D), pospaxoBanumu 3a Qopmyiamu
CKD-EPI. Jlnst ouiHKM BIUIMBY aBTOIMYHHOTO MPOIIECY B IIUTOTMOAIOHIN 3ay1031, a
takok IMT, marieHTiB po3AUIUIN HA YOTUPHU TPYIU: TIEPITy CKIaganu 45 mari€eHTiB 3

TIMOTUPEO30M Ha Ti1 aBToiMyHHOTO TuUpeoinutTy (AIT) 6e3 oxupinus;, apyry - 46
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xBopux Ha AIT 13 rimotupeo3omM Ta OXHUPIHHAM; TpeTio - 47 XBOpPHX Ha SBHHIMA
rinoTupeos 6e3 OKUPIHHS; YeTBEPTY - S0 XBOPUX HAa SIBHUH TIIOTUPEO3 3 OKUPIHHSIM.
Mix marieHTaMu OCHOBHOI Ta KOHTPOJIBHOI TPy HE OYJI0 3HAYYIIHUX BIIMIHHOCTEH
3a BIKOBHUMH, T€HIEPHUMH KPUTEPISIMHU Ta 6a30BOIO TEpAMI€Io.

byno BuBUEHO 3MIHM Yy KIIHIYHUX O3HAKaX TINOTHPEO3y, ITOKa3HUKAX
eHJoTeMaNbHOT AUCHYHKINI TMpU 3aCTOCYBaHHI JIIKYBaHHS JIEBOTUPOKCHHOM,
mpernapaTamMy eHaJanpuily Ta aTOpBacTaTuHy. [[j1s aHami3y BUKOPHUCTOBYBABCS METOT
BapialiifHO-CTAaTUCTUYHOTO aHAJII3y.

Pesyabtatu npociaimkennsi. Orinka ¢(yHKIml eHpgoTeniio Oyna MpoBeAcHa
3aBJISIKU TTOKA3HUKY €HI0TeN1N 3anexHoi Bazoaunataiii (E3B/I).

Busnena Ounbimn Bupaxkena EJI B rpymax mamienTtiB II ta IV cBiguuth npo
BIUIMB OKHUPIHHA Ha EHJOTemalbHy aucyHkmiro. OKpiM 1bOro, B IUMX TIpyHax
MPUPICT AlaMeTpa TUIEUOBOI apTepii micias kommpecii € BaBiui meHmumM, E3B]] Tex
MEHIIIO0, HIXX Y KOHTPOJIBHOI rpynH, Ha 46,4 Ta 47,7% (p < 0,05).

3a cyuyacHuMu HaykoBuMH aanumu BE®P iHnykye ekcrpecito OIHOTO 3
HaWmoTykHimux YuHHUKIB EJ - ennoTeminy-I.

3a pe3yapTaTaMu gociikeHHs, piseHb BEDP cyrreBo 3pocTae y miazmi KpoBi
XBOpUX Ha MaHIQEeCTHHl TINOTHPEO3, B TMOPIBHAHHI 3 KOHTpojeM. Tak,
cnoctepiraethesi migBuiieHHs BE®P y rpymi 3 rimotupeo3om Ha ¢oni AIT 6e3
OupiHHA, 46,5 £ 1,4 nr/mi (p < 0,05), a y nauieHTiB 3 rinotupeo3om Ha Goni AIT Ta
oxupinaam 48,1 = 1,8 nr/mn (p < 0,05). V mnamieHTiB 3 micisionepaniiHum
rinotupeo3om 43,0 = 1,5 nr/mn (p < 0,05) — y naimieHTiB 0e3 JKUPIHHA Ta JI0
45,8425 nr/mn (p < 0,05) y marieHTiB 3 TiCIAsONEpalifHUM TINOTUPEO30M Ta
OKUPIHHAM. 3a UMM JaHUMH MOKHA CTBEpIDKYBaTH, 110 HAMOLIbII ICTOTHI 3MIHU
BUSIBJISIOTBCS Y TIAIIIEHTIB 3 TOTUpeo3oM Ha (ol AIT 3 oxupiHHAM.

3a jmaHUMH KOpessIiiHOro aHamizy B | rpynu marieHTiB OyB BUSBJICHHIA
MPSMUN KOPESAIIHHNN 3B'A30K cepeHboi cuii Mixk piBHeM BE®P ta pisaem TTT, B
Il rpynu - npsimuit cunbHUH, B I rpynu - npsimuit nomipuuii, B IV - npsiMuii 3Ha4HO1
CHJIH.

3B's130k Mixk piBHeM BE®P Ta piBHeM aHTUTUI O TUPEOINHOI TEpOKCUaa3u OyB
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BussiieH B [ ta Il rpymi, a B Il Ta IV rpyn nei 3B's130K BiACYTHIH.

KpiMm 116010 Big3HAaYa€ThCs MPsIMUI MOMIpHUHN 3B's130K MK piBHIMU BEDP Ta
3arajibHUM XoJiecteprHa B nanieHTiB I ta Il rpyn, 3naunmii y II rpynu ta IV rpyr.

3rigHo 1ux AaHux piBeHb BEDP migBumyerbes B XBOpHUX 3 TIHOTUPEO30M 3 Ta
0e3 0XKUPIHHSA, ajle HAWBUII TTOKa3HUKHU 3apeECTPOBaHI Yy MaI€HTIB 3 TIOTUPEO30M
Ha (oni AIT. JInsg OinbIn AeTaNbHOTO OMHUCY PE3YNbTaTIB JIIKYBaHHS IAIlIEHTIB, B
3aJIeKHOCTI BiJI CXEMH, KOXKHY Tpymy Oyno posaiieHo Ha 2 miarpynu. Iliarpynma A
BKJIrOYaia OazoBe JikyBaHHsS LT4, miarpynma b - xommiekcHe mikyBaHHs - LT4,
atopBactatuH 20 mMr Ha m00y mpoTsaroM 6 MicsAmiB Ta eHamanpui. JlikyBaHHS
BKJIIOYAJI0 B cebe aBa eranu. llepmmii eram Bkiro4YaB B ce0€ TUTPYBAHHS JO3H
neBotupokcuny (LT4) Ta enananpuny. EHamanpun mnpu3Hayany maiieHTaMm, 3
MOYaTKOBOIO 7103010 2,5 Mr/m00y, 1 301IbIIyBaIM ii, TOKU HE JIOCATATIN MaKCUMaJIbHO
MOKJIMBOI JI03HM, 3 YpaxyBaHHsM iX TeMOJMHAMIYHMX IOKa3HUKIB. Jpyruii eram
JKyBaHHS BKJIIOYAB J0JIaBaHHs aTOPBACTATUHY B /1031 20 Mr/n00y A0 1HAUBIAYaIbHO
nigiopannx 103 LT4 Tta enanmanpuny. VY NalieHTIB NEpIIOi Ta APYroi rpyn
KOMIICHCAIlISl TIMOTUPEO3y uepe3 6 MICAIB MpHu3Besia JO WMOBIPHOTO 3POCTaHHS
E3B/I. Ilpore mpu KOMIUIEKCHOMY JIIKyBaHHI aTOpPBAaCTaTUHOM Ta E€HAaJAlpUIIOM,
sminu E3BJ 6ynu nomitHO kpamumu (p < 0,05) Bxke depe3 3 Tta 6 micsmiB. Y rpymax
3 TMICTSONEPAIHUM  TIMOTUPEO30M, TPUIHAYCHHS JIEBOTUPOKCUHY  CIIPHUSIIO
TeHaeHiii 1o 3pocrands E3BJI, ane 3minu Oynu He BIPOTIAHMMHU HaBITh uepe3 6
MicsIiB. Y TOHM 4Yac K y MAIll€HTIB, SKI OTPUMYBaJIM KOMIUIEKCHE JiKyBaHHs, E3BJ]
BIPOT1/IHO 301IBIIMIIACA BXKE Uepe3 3 MiCsIl.

AHanizytouu nuHamiky piBHs BE®P B narieHTiB 3 0a30BUM Tak KOMIUIEKCHUM
JiKyBaHHSIM Oysi0 OoTpuMaHO HacTymHi gadi : B rpymi | (3 AIT 06e3 oxupiHHS) B
MAalI€HTIB, SKI OTPUMYBAJM KOMIUIEKCHY Tepamil0 3 aTOpBACTaTMHOM Ta
eHajanpuiom piBeHb BE®P 3menmmuses 3 46,5 £ 1,1 mo 39,9 + 1,7 nr/mi, (B
cepenaboMy Ha 14,2%), B Tpyni [A BUSBICHO HEBEIMKE 3HIWKEHHS - 3 46,4 £ 2,6 10
447 + 3,8 nr/mn. B rpyni II (3 AIT Tta oxupiHHSIM) Ha TJi Ga3MCHOTO JIKyBaHHS
BmicT BEDP 3HM3uBCS HEBIpOTiAHO, @ B MAIIEHTIB 3 KOMIJIEKCHUM JIIKYBaHHSIM 3

47,7 £ 1,7 no 374 £ 2,2 nr/mn (ma 21,7%). B migrpyni HIA (manidbectHuii
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rinotupeos 0e3 oxupiHHA, 6a3ucHe JiKyBaHHs) - 3HMKeHHS BEDP neiporiane, [11B
cepenHe 3HMKEHHS Ha 25,3 %. B xBopux Ha MaHipeCTHUI TIOTUPEO3 3 OKHUPIHHAM,
AK1 oTpuMyBaiu 06a3oBe JikyBaHHs (miarpyna [VA) BE®P 3uuszuscs 3 45,9 + 1,8 1o
39,9 + 1,5 or/mn (B cepeanboMy Ha 13%), B miArpymni 3 KOMIUIEKCHUM JIIKYBaHHSIM
(IVB) 345,6 + 4,9 no 33,6 + 0,98 nr/mi1, To6TO B cepenHbOMY Ha 26,5 %.

MoskHa 3poOUTH BHCHOBOK, III0 3aCTOCYBaHHS KOMIUIEKCHOI Tepamii 3
JOABAaHHSAM €HAJAIIPUILY Ta aTOPBACTATUHY 3HMXKY€E YTBOpeHHsI BEDP.

BucnoBok. OTpuMaHi pe3ysbTaTH CBIIYaTh, IO Y JIIOACH 3 HEKOMIICHCOBAaHUM
TIOTHPEO30M  CIIOCTEPIra€ThCSA TMOPYIICHHS CHIOTENM3alIeKHOI Ba30auIaTallli
(E3BH). [Ilpore xoaHuX TMOpYyIIEHh Yy MEXaHI3MaX EeHJIOTeIiHHe3aIeKHOT
BazoAuIaTaIlli He OyJIO BUSBIICHO.

OTtpumaH1 KOpEeJSLiiiHl 3B'A3KM MOKa3ylOTh B3a€EMHUN BIUIMB TINOQYHKIII
IIUTOBUJHOI  3aJ03M, OXHPIHHA Ta TIIEPXOJIECTEPUHEMII HAa  PO3BHUTOK
eHJ0TeanbHOI TUCYHKIIIT y 01l 3 TEPBUHHUM TIIOTHPEO30M.

Enporeniansna auchysukuis (EJ]) € BaximBuM (HaKTOpOM Yy PpO3BHUTKY
aTepoCKJIepo3y,  YCKJIaJHEHb, IMOB'SI3aHUX 3  aTEPOTPOMOO30M,  CEpLEBOI
HEJOCTATHOCTI, a TakoX y (GOpMyBaHHI KIIHIYHHUX TPOSABIB  JIEAKHX
Kap110BaCKyJISIpHUX 3aXBOpioBaHb. J[1s BuBUeHHs BIMBY EJ[ Ha po6oTy HUPOK OYB
MPOBEICHUM aHali3, y SKOMY IOPIBHIOBAJIM OJWH 3 TOKA3HUKIB €HIOTETaIbHOI
muchynkuii - BEOP 1 IIK®. BusisneHno, 1o Mix HUMH ICHYe OOOpPOTHHI 3B'S30K,
axui OyB momipHo Bupaxxenui B I 1 Il rpymax, ta cinabkuit, ane mozutuBHuii B 111 Ta
IV rpynax. Otxe, MOXHa cTBep/pKyBaTtH, mo EJ[ HeratuBHO BIUIMBa€E Ha pPoOOTY
HUPOK Yy TMAIll€EHTIB 3 TINOTHpeo3oM. OTpuMaHl pe3ysibTaTH JIIKYBaHHS, IpH
BUKOPHCTaHHI JICBOTUPOKCUHY, eHamanpuny (inrioitopa AIID) ta atopBacraruny,
MIATBEPKYIOTh  MMOBIpHE TMOJMIMIIEHHS POOOTH EHAOTENI0 Yy XBOpUX 3
TIITOTUPEO30M HE3aJICKHO BiJ MOro IMOXO/KCHHS Ta HASBHOCTI OXHpiHHA. Takum
YMHOM, KOMOIHOBaHE 3aCTOCYBaHHS JICBOTUPOKCUHY, eHananpuiy (iuriditopa AIID)
Ta aTOPBACTATHHY CYTTEBO cTpuMye yTBOpeHHs BEDP Ta mosimnirye eHaorenianbHy

GbyHKIIITO.
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CTATUCTUYHE BUBUEHHS 3ATAJIbHOI AHECTE3II [TPU
BHYTPIIIHbO-XIPYPITTUHUX BTPYUAHHSAX HA ITPUKJIA I IIBEIIIT

I'punyn BikTopis BitasaiiBaa
JlepxkaBHa ciry»)x0a CTaTUCTUKHU

Mennune oOciayroByBanHs B l1IBerii kapuHaIBHO BIAPI3HAETHCS Bl 3BUYHUX
JUIA YKpaiHIIB YMOB HaJaHHA MeIW4YHMX mnociyr. CrnpaBa B TOMy, IO 3arajJbHUN
HiaXig 10 o0pa3y >KUTTS chnpusie Horo OUIbII 340poBOoMYy crmocoOy. Kpim Ttoro,
HAJAaHHS MEIWYHHUX IOCIYyT OPIEHTOBAHO HA OTPUMAHHA IIBUIKOTO pe3yibTaTy, a
CTalllOHAPHOMY JIIKyBaHHIO I€peBara BIJJA€TbCSA JIMIIE B KPUTUYHUX BUIAJKaX.
Came 10 TakuMx BUMNAJKIB 1 BIIHOCATHCS BHYTPIIIHBO-XIPYPriuHiI BTPY4YaHHS, SK1 32
CBO€I0 CKJIAQJHICTIO CYNPOBOKYIOTbCS PI3HUM CTYIIEHEM 3aCTOCYBaHHS aHECTE3li.
Jlis aHecTe3li OCHOBHMMM (paKTOpaMu BHUCTYMAIOTh TJIMOMHA BBEJECHHA B CTaH
aHecTesli Ta TOCTaTHIMCTH ii TPUBAJIOCTI Ha MEPI0J ONEPATUBHOTO BTPYYaHHS, KpIiM
TOTO JIOCUTh BaroMMM ()akTOpOM BHCTYIA€ JIETKICTb BHUXOJY 13 CTaHy 3arajbHOi
aHecTe31l Ta HOro HaCI1IKH.

Cepen MeAMYHUX METOMAIB CTATUCTUYHOTO aHali3y, MO0 BUKOPHUCTOBYIOTHCS
IpyU BHUBYCHHI BIUIMBY 3arajbHOi aHecTe3li MpU BHYTPIIIHBO-XIPYPTIYHUX
BTPYUYaHHSIX BUIUISIIOTH: BaplalliHUNA, AUHAMIYHHUM, KOpPENSUIMHUNA Ta CUCTEMHHU
aHaJIi3; KOMIUIEKCHI OIIIHKY Ta MaTeMaTH4YHE MOJICJTFOBaHHS.

dopMyIIIOBaHHS OCHOBHOTO MUTAHHS JOCIITy, BUOIP BIAMOBIAHOTO MHUTAHHS
METOJy 1 crocoOy oprasizaiii J0CHiAy, OCOOIMBOCTI BIIOOPY XBOPHUX 1 XapakTep
OTPUMaHMUX JaHUX — BCE 1€ BU3Ha4ya€ BHUOIp aJleKBAaTHOI'O METOJy CTaTUCTUYHOIO
aHaii3y 1 BIUIMBAE HA TOCTOBIPHICTh OTPUMAHUX JAAHUX.

BaxxnuBoo BHUMOIOIO [0 aHECTE310JIOTIYHOTO 3a0e3MEeUeHHs XIPYypriuHUX
BTPyYaHb € KOMIUICKCHUN (MyJIbTUMOJANBHUI) MIIX1A 0 3aXHCTY MAIll€HTIB Bijl
HECIIPUSATIMBUX HACHIIKIB XIpypriuHoi TpaBMmH [3, 4]. LI KoHIeNIisl [PYHTYEThCS HA
nudepeHIliioBaHOMY TIAXO0Jl 10 3aXHCTy OpTraHiB 1 CHCTEM OpraHi3My Bij
XIpYpTi4HUX CTPECOBUX PEaKIiid 1 pO3yMIETHCS SIK 3arajibHi MaTo(di3ioNoriyHi 3MIHU B

OpraHi3mi TNall€HTa, CHOPUYMHEHI METAa0OJIYHUMH, 3aMajJlbHUMHU Ta IMyHHUMH
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peakuisiMd B pe3ynbTari XipypriyHoi tpaBmu [1, 2]. InTpaomepamiifHO IOLIIBHO
BHUMIPIOBATH 1 CHEKTpaNbHUM 1HAEKC 3a gomomMororo BIS monitor (CIIA) i Gamanc
HoIuIIemIii/ananbre3ii 3a npomoMoror ANI-monitor (Metro Doloris, ®paniis).
MouiTopuHT O010€eKTPUYHOT aKTHMBHOCTI MO3KYy Ta aBTOMATHYHUN pPO3PaXyHOK
OICIIEKTPaIbHOTO 1HAEKCY IIMPOKO BHUKOPHUCTOBYETHCS B EKCIIEPUMEHTAIbHIA Ta
KJIIHIYHIN aHecTe310J10T1i 11 00'eKTHBI3aIlll Ta peecTpallii IMTMOUHN HApKO3HOTO CHY,
3aBJISKH CBOid HEIHBa3WBHOCTI Ta MpocToTi. Ha mymKy 6araThoX JOCHTIIHUKIB M€l
TEeMHU, TIPOBEJICHHS 3arajibHO1 aHecTe3li miJ KoHTposiaem BIS-MoHiTopuHry nae 3mory
3HU3UTH BUKOPUCTAHHS TIMHOTUYHHX MpemnapariBHa 25-40% 1 1ocarTté HEOOX1THOTO
(hapmakoekoHOMIUYHOTO edekTy. JloHemaBHA IOCHIAHUKHA aJeKBAaTHOCTI aHECTE3li,
BUPAXEHOCT1 OOJI0, MCUXIYHOTO Ta €MOIIMHOTO CTpecCy, CTparerii 3HeOOJEHHS Ta
€(EeKTUBHOCTI aHAJILIE€TUKIB BUKOPHCTOBYBAJIM HENpPsIMI METOJIM OLIIHIOBaHHS,
OTNUTYBAJIbHUKH, KA Ta JIIHIMKY, @ OTpUMaHI1 JIaHi JOTIOBHIOBAIM JOCIIKCHHIMU
MeTaboJIIYHUX MapkepiB 000 1 crpecy. OnHAK HUHI 3'SBUJIMCS HOBI MOXKJIMBOCTI
00'€KTHBHOI OIIHKH IHTEHCUBHOCTI OO0JIIO 1 aIcKBATHOCTI aHaITe31].

3actocyBanHs MoHiTopa ANI 1mano MOXIMBICTH  1HTpaorepariiHoro
MOHITOPHHTY MapacHMIIATUYHOTO TOHYCY IUISXOM BHMIpPIOBAHHS aHaJbI€TUYHOTO
iHoruuenTuBHOoro iHAekcy (ANI). Ileit Merton 3acHOBaHMiI Ha BHUBYCHHI
Bapia0eIbHOCTI CEpLEeBOr0 PUTMY 1 AMXadbHUX aputmiil. [IpoGiema KOHTpPOIIO
aJIeKBAaTHOCTI 3arajibHOi aHecTe3li 3aBXkau Oylla aKTyaJlbHOI, aje MPaKTUYHO
pO3B'si3aHa JIMILE HEIIOJAaBHO, 3 MOSBOI0 CUCTEM MOHITOPUHTY, 3[JaTHUX HaJaBaTH
iH(opMaIil0  aHEeCTe310J0ry B peXHMl  OHJaiiH. Meron  BUMIpIOBaHHS
OiCHeKTpalbHOrO 1HJAEKCY 3acCHOBaHMI Ha aHami3l curHaiiB EEI’ rosoBHOTO MO3Ky
TMaliexTa.

TakuM 4YMHOM, MOXHA BHMJUIMTH JBI OCHOHBHI 3aKOHOMIPHOCTI mepeoiry
3HE0OJIIOBaHHS 3 O00’€KTHBHOIO OIIIHKOI HE JIMIIE TIMHOTHYHOTO KOMIIOHEHTY
aHectesll, a i a”amretudHoro. CTaTUCTHYHI AOCIIIKEHHS JO3BOJIMIN BHUKOHATH
BUBYEHHS 1HACKCY HOIMIICMIii/aHayire3ii 3a HOBOIO METOJIMKOIO, siKa 0a3yeTbCsl Ha
JOCTDKEHH] TMapacUMIaTUYHOTO TOHYCY 1 J03BOJI€ O€3MepepBHO OLIHIOBATH

Oasjanc MDK OoneM 1 3HeOosieHHAM. MoniTopyBanHa ANI iHTpaonepauiiHo y
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XBOpHUX, SIK TPaBUJIO, 3AIMCHIOETbCS Oe3mepepBHO, a ISl aHami3y (IKCYIOThCS
3HAa4YEHHS B TaKi OCHOBHI MEP10I1 OTIEPATUBHOTO BTPYUAHHS SIK:

- JI0 MIOYaTKy 1HAYKIIT aHecTe31i (BUXigH1 JaHi),

— Ha MOYaTKy omeparlii (3aBepIieHHs po3pi3y MIKIpH),

— BUKOHAHHSI OCHOBHOI'O €TaIly Omnepallii, HalmpuKiHili oneparii (B MOMEHT
HaKJIaJaHHS TTOB’ 130K HA ONeparliiiHy paHy) Ta

— yepe3 3 TOAMHU 3 MOMEHTY MEpPEeBOJY XBOPHX /0 MaJaTh 1HTEHCHUBHOI
Teparii.

Ha moment mouyatky ANI-MOHITOpHHTY XBOpi 000X Tpym 3HAXOIWIHCA i
BIUITMBOM TIpemapariB Juisl MpeMeauKailii, Mpu [bOMYy IepedyBaidi B UITKIN
CBIJIOMOCTI. 3 OIJISIAY HA 1€, IHTeprpeTalis 1HAEKCY HOUMLEILIi/aHaire3ii y XBOpux,
K1 TIepeOyBarOTh y CBIIOMOCTI, 3IHCHIOETHCS 3 TaKOTO po3paxyHKy: 0-30% martieHT
y cTaHl BupaxeHoro pguckomdpoprty; 31-60% — mamieHT y cTaHi MOMIPHOTO
auckomdopty; 61-100% — martienT y crani kompopTty. OTpuMaHi AaHi CBIAYATH PO
HasBHICTh TIOMIPHOTO CTyHeHS JUCKOM(DOPTY, OOYMOBJIEHOIO IEPEBAXKHO
TPUBOKHICTIO Ta XBUJIIOBAHHAM XBOPHUX IMEPE] ONIEPATUBHUM BTPYUAHHSIM.

BucHoBok. Ormxe, MOXHA 3a3HAYWTH, IO 3aCTOCYBAaHHS CTAaTHCTUYHHX
METOMIB Il aHalli3y BIUIMBY 3arajbHOi aHecTe3li MpU BHYTPIIIHBO-XIPYPTiYHUX
BTPYUYaHHSIX /1a€ MOKJIMBICTb BUSIBUTH CTYMIHb BIUIMBY PI3HHX (papMaKOJIOTTUHHX
PEUYOBMH TpU TPOBEJCHHI aHecTe3li Ui PI3HMX KaTeropil MaIll€eHTIB, a TaKOX
MOXJIMBOCTEH iX 3acCTOCYyBaHHS TIPH PI3HUX BHJAX BHYTPIIIHBO-XIPYPTIYHUX

BTPYYaHHSX.

JIITEPATYPA
1. MacnoBeskuit  O.  II.  TlopiBHsJBbHA  XapakTEPUCTHKA  METOJUK
micisionepaiiiHoi ananres3ii B a0momiHambHiN xipyprii / O. II. MacnoBcekuid,
M. JI. Becapaba // binb, 3He00m0oBanHs 1 iHTeHcUBHA Tepamist. — 2004, — Ne 2-x :
Marepianu 4 Hail. KOHTpecy aHecrtesionoriB Ykpainu, 13—17 Bepec. 2004 p.
C. 411—412.

2. Poib myneTUMOmanbHOi mporpamu fast track surgery y Xipyprignomy
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A. B. Jlykamenko [ta iH.] // Kimmanueckast oukomorus. — 2011, — Ne2, — C. 16-20.

3. Analgesia Nociception Index (ANI), a nociception / Antinociception
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5. Fast track surgery versus conventional recovery strategies for colorectal
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VIIK 61
3AJIEXKHICTH BIJI TEJIETPAMY

€¢anina Biosierra €BresiBna

CTYZIEHTKA 3-TO KypCy

JlpeBaiab Map’sina BacuiiBHa

aCHCTEHT KadeapH ririenu

XapKiBChKHM HAIIOHATLHUNA METUIHUHN YHIBEPCUTET
M. XapkiB, YKpaina

AHoTamisi: B 1miit ctarTi MU IpoaHaNli3yeEMO BIUIMB HETaTUBHUX (DaKTOPiB Ha
dbopMyBaHHS 3aJICKHOCTI B MOMYJIsIpHOro MeceHpkepy — Telegram. Takoxk BIUMB
OCTAaHHBOT'O HA MOBEIHKY Ta IICUXOJOTTYHUI CTaH KOPUCTYBAYIB.

Meta: OuiHUTH BIUTUB BiJ] KOPUCTYBaHHS BUIIE3a3HAYCHUM MECEH[KEPOM Ha
IICUXIYHE Ta couUlajbHE Oylaronofyyysi KopucTyBauiB. lle pomomoxke 3po3yMiTu
HACKUIbKH JIFOJM MOXKYTh CTaTH 3aJCKHUMH BiJ i€l mIaThopMu Ta SIKUM YUHOM I1€
BIUTMBAE HA iX JKUTTS Ta B3AEMOBIJTHOCHHH 3 OTOUYIOUUMH JIFOJIbMH.

Meroau nociiizKeHHs1: onuTyBaHHA B (popmati I'yrin-hopmu.

OcraHHIM YacoM MigiAMaeTbcsi Ha OOTOBOPEHHS TeMa 3aJeKHOCTI Bij
coepex. Lls mpobiiema cToCyeThCsl OUIBIIO MIPOIO MOJIOJIOT YaCTUHU HACEJICHHS,
ajie B3arajioM He 3aJeXUTh BiJ BIKy. 3alie)KHICTh BiJ] COLIMEPEX — 1€ Taka XK
3aJIeKHICTD, K 1 1HIII, a TOMY 1 (JOPMYETHCS MO TAKOMY K MPHUHIUITY. [[Ba rO10BHUX
(daxTopu B (popMyBaHH1 3aJIEKHOCTI BiJl COLIMEPEXKI 1€ Yac, BiABECHUI Ha TOIIYK Ta
o0poOky iH(popmali Ta cama iH(OpMaIliL, OCMHUCICHHS KOOI MOXe (opMyBaTu
MO3UTUBHI Ta HETAaTHMBHI €MOIlii Ta BIAYYTTS, 110 BIUIMBAIOTH O€3MOCEpPEIHLO Ha
KUTTSL.

B mnpoBenenHomy omnuTyBaHHI mNpuiiMalia OJHAKOBAa KUIBKICTh JKIHOK Ta
40JIoBiKIB Y Bimi Big 18 g0 55 pokiB, 100% 3 sKUX BiAMOBUIM, IO KOPUCTYHOTHCS
MeceHkepamMu. 3 yciXx pecrnoHneHTiB 94% kopuctyrothes Temerpamom. [lum mu
MIATBEPKYEMO TIOMYJISIPHICTh  JaHO1 TuiaTopMu, sSKa OOYMOBJIEHA YSBHOIO
aktyanbHicTIO (Bam 3maetbes, mo Bu B kypci ycix momiid, B TOM yac sIK HaJlaHa

iH(hOpMaIlis — HE € BAXKIJIMBOIO), CITIBYYACTIO 3 TUM, ITI0 BiIOyBa€ThCs (JTIFOMHA JyMa€e
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Ipo Te, L0 YHTAa€, CIIBUYBAE Ta NepeOyBae B YABHIM peasbHOCTI HOBHH), XUOHOIO
BOXJIMBICTIO (TIpY YMTaHHI aBTOPUTETHUX Ta BIIOMHUX KaHANTIB, JIIOJWHA TyMae, L0
oTpumye 1HGOpPMAIIIO 3 MEpIIoHKEpeNIa, CeKpeTHy iHdopMalito ado eKCIepTHE
BpaXEHHS; 3 SABIAETHCS (PAKT BaXIIMBOCTI JaHOi iH(oOpMali), TmomykoM cebe B
Tenerpami (3MIILIEHHS XKUTTEBUX MPIOPUTETIB, BUOIP OJHOrO JKepesa iHdopmMaiiii,
3aMICTh JICKIIbKOX; BIUIUB BEJIUKOI KiJIbKOCT1 1H(GOpMAIlli MPU3BOIUTH 10 3HWKCHHS
KOHIICHTpAIlii Ta BTPaTH KOHTPOJIO HAJ MOTOKOM iHGopmarii). 66% onuTyBaHUX
npoBoauTh B Tenmerpami Big 1 1o 3 roauH Ha 1eHb, 25% - 10 6 roauH Ha JeHb, Ta 3%
oinmpme 6 romuH. IlonoBMHA ONMUTYBAaHMX BIAMITHAJA MIABUIICHHS KIUIBKOCTI
MIPOBEICHOIO0 4Yacy B MECEHDKEpAaxX 3a OCTaHHI MIBTOpa poky. 54% mOB’SA3yIOTh
naHui (akT 3 HyAbroIo Ta MOTPe0OoIo B MOCTIMHO HOBIM 1H(opMartii, 33% - 3 BiifHOIO.
B Toii ke yac Ha MUTaHHS MPO TE, YM YUTAIOTh BOHU HOBWMHU B Temerpam — 60%
BUIMIOBIIM TMMO3UTUBHO, 1 Jjuiie 19% mi3HAIOTbCS HOBUHHM 3 IHIIMX JDKepel
iHdopmari. lle kaxe mpo TEHACHIIO 0 KOPUCTYBaHHsS Tenerpamom 3aiiis
OTpUMaHHA 1H(pOpMAIlil PO BiifHY, a TAKOX MpO 1HIIY 1H(OpMAaIIo, AKa CKOPIII 3a
BCE € TICUXOJIOTIYHO PYHHIBHOIO JIJIsl HAIIIOT CB1JIOMOCTI.

B HaykoBOMy JAOCHIDKEHHI Ha TeMy «AHam3 AECTPYKTUBHOTO KOHTEHTY
TeJerpaM-KaHaliB K (DaKTOpy pO3BUTKY CAaMOPYHHIBHOI MTOBEIHKI ITPOBEJIH aHAII3
269-Tu Tenerpam-KaHaJiB Ha yCl OCHOBHI TeMu. Bueni copmyBanm 9 karteropiit
CJIOBHHKIB 10 HACTYITHHM CJIOBaM: CYIIUJ, KPU30Bi CTaHU, CHMIITOMH CYIITUAAIBHOI
MOBEIIHKU, (haKTOpH, IO MPU3BOIATH 0 CYilMay, Aenpecis, amaTis, (hakTopH, M0
NpU3BOJATh JIO0 JIETIPECii, ayToarpecis, BTpaTa CEHCY JKHUTTS. Y3Ti KaHaJIu
MpoaHaIi3yBaJIi Ha HASBHICTh BIAMOBIJHUX CJIB Ta CIIOBOCIOJIYYEHb. 3T1THO
MIPOAHAJII30BAHUX JTAHUX HASBHICTH TICUXOACCTPYKTUBHOTO KOHTEHTY MPOCTEKYETHCS
B KOJ)KHOMY 3 HUX.

Tak, B xkareropii kaHamiB «llcuxomoris» Ta «MeaumuHa»y 00°em
JECTPYKTUBHOTO Matepiany ckinamgae 55%, B kareropiii «3mopoB’si» - 31% Tta B
kareropii «HoBuHm» - 18%. Binblna yacTMHAa KOHTEHTY MOB’si3aHAa 3 ONMUCAHHSAM
pi3HEX (aKTOPiB, SKI MPOBOKYIOTH AUCTPEC Ta CUMIITOMHU JETPECii, IKa MOXKE CTaTH

MPUYMHOIO CAMOPYHHIBHOI MOBEAIHKH. 3 IHILIOTO €KCIEPUMEHTY BUIHO, 110 OUIbIIE
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MOCTIB PO3MIMIEHO Ha PO3BAKAIBHUX TelerpaM-KaHalax, a JIeCTPYKTHBHOI
iHpopMarlii OlIbIlle Ha CIEiani30BaHUX CcalWTax Mpo 3A0POB’s, B MpodeciOHATbHUX
IOPUANYHHX TpyTax.

BucHoBku: B ocTaHHI POKHM CHOCTEPITAETHCS TEHACHINS O 3aJI€KHOCTI Bif
MECEHDKEPIB, JiiepoM 3 skux € Tenerpam. [IpoBeacHi JOCTIKEHHS TOKAa3yIOTh, IO
JnaHa IiaT@opMa HETaTMBHO BIUIMBAE Ha TICHUXIKY, CBIIOMICTh Ta JKUTTEBI IIiJI1
KOpHCTYyBauiB. PeKoMEHIyeTbCs KOHTPOJIIOBAaTH Yac MPOBEACHUW B I1HTEpHETI, a

TakoX (QiIBTpYBaTH 1HPOPMAITit0, IKY BU OTPUMYETE.

CIIMCOK JIITEPATYPHU:
1. «AHali3 JECTPYKTHUBHOTO KOHTEHTY TeJerpaM-KaHalliB SIK (akTopy
PO3BUTKY caMopyitHiBHOI moBeAiHku» A. b. Yriosa, b. A. Huzomynrus.
2. OnuryBanns - Google-popma 3 yuactio 40 pecrioH/ICHTIB.

3. Crarta «[Ipuunnu Biamosutucs Bij Tenerpamy» Cakin K.C.
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THOEKIIMHUIA MOHOHYKJIEO3 I3 YPAXYBAHHSIM
OCOBJIMBOCTEM JUTSIYOI O BIKY

KinenoBa Anacraciss ApreMiBHa

3100yBay BHINO1 OCBITH

XapKiBChKHM HAIIOHATILHUNA METUIHUIN YHIBEPCUTET

I'appusioB AnaroJiii Bikroposuu

KaHJ. MeJl. HayK, JOLEeHT Kadeapu iHdeKiiHX XBopob Ta (hrusiarpii
XapKiBChKHMM HaIllOHATLHUM MEIUYHUIN YHIBEPCUTET

M. XapkiB, YKpaina

Beryn. [ndexmiiinuit Mononykiieos (IM) — ne mpomideparuBre iHGeKIiiTHE
3aXBOPIOBaHHS MOHOHYKJIEApHOi ~MakpodarajlbHOI CHUCTEMHM, SKE€ 3a3BUYal
MPOSIBJIISIETBCS  KJIIHIYHOIO — TPIaJOK0  JUXOMAaHKH, (apuHrity Ta  IMIHHHOI
mimbanenonatii [1]. IM Takox BigoMHil K «XBOpoOa TMOIIYHKIB» uUepe3 Te, II0
3aXBOPIOBAHHS € JYyXK€ 3apa3HUM 1 MOIIMPIOETHCS Yepe3 Ol0JOT1vHI  PIIUHM,
oco0nuBo ciuHy. IM — roctpe 3aXBOpIOBaHHSI, HAWYACTIIIE ACOLIIOETHCS 3 BIPYCOM
Enmreitna-bapp (BEB), ane B 10% Bumaakis mMoke OyTH BUKJIMKAHUW 1HIIAMU
opranizamMamu [2]. BEb-iH(dexuis Haa3BUYailHO mOIIKMpPEHAa B YCbOMY CBITI, 1
npubim3Ho 90% nopociux CTaroTh aHTUTUIONO3UTUBHUMU Y Bill A0 30 pokiB [3].
Tomy poGema IM € 1ocUTh aKTyalbHOIO.

MeTta po6oTu: nosusraia B y3araJibHEHHI €T10JIOT11, MaTo(]i310J0rii Ta KIHIKH,
JIarHOCTUKH Ta aCTEKTIB JiKyBaHHs IM 3 0COOIMBOCTAMU JUTSYOTO BIKY.

Marepiajim Ta MeTOAU: AHATITUYHUN OIJIAJ Ta po30ip HAyKOBOI JIITEpaTypu
3a OCTaHHI pokd moA0 IM 3 ypaxyBaHHSIM JIUTAYOI BIKOBOi KaTeropii y BEIUKHX
0azax manux (Pubmed ta SCOPUS).

Pe3yabTaru Ta odrosopenns. BEb — e nonanitorosa JJHK-Bipyc 3 poaunu
repriecBipyciB. Xoua npuomm3Ho 90-95% nopociux TopociuX € Cepono3UTUBHUMHU
1o BEDB, 6ib11icTh npoTikae CyOKIIIHIYHO 1 0€3CUMITTOMHO.

Bipyc ypaxae nupkymorodi B-mimdonutu (J1aTeHTHa 1HQEKIS MNPOTATroM
YChOTO JKUTTS) Ta KJIITHHU IUIOCKOTO CMITENI0 POTOTJIOTKH, IMUHWKH MAaTKH 4epes

peuentop CD21, pami iHdikoBaHi B-miMpouutu 1HAYKYIOTH TyMOpPalbHY
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(B-xnituany) ta wmituHHy (T-KimiTMHHY) IMyHHY BiANOBIAb, IO BeAe 3a c000IO
MIIBUIIEHHS KOHIIEHTpAIlil aTUMOBUX JIMQOIUTIB y KPOBi, SKI € ITUTOTOKCHYHUMH
T-xnitunamu CDS.

[axyOaniiinuit nepioa IM crtanoButh npubau3Ho 6 TwxHiB. [1i71 yac nepBUHHOT
1H(]eKil peruTikalis Bipycy BIIEpIe BUSBISIETHCS B POTOBIM mopokHuHI [4]. Bipyc
iH(piKye emiTemiaabHl KIITHHM MUTIANIUKIB, a TaKoX B-KIITHHH B MapeHXiMi
murnanukis. [lepeunna BEB-iHdekiis Takox Moxke mepeaaBaTucs Npy MepervBaHHl
KpOBI, TPAHCIUIAHTAIIIl COJIITHUX OpPraHiB a00 TeMOMOSTUYHUX KITITHH [5].

SAx  wmanenbki gitm  iHQikyloTeesi BEDB, HeBimomo. OOrpyHTOBaHHM
MPUNYLIEHHAM € Te€, 10 BOHU 1H(IKYIOTbCS BIJl CBOiX OaThKiB abo OpaTiB 1 cectep,
AK1 € KHOCISIMIY BIPYCY 1 IEPIOAUYHO BUAUISIOTH HOTO 3 POTOBOIO PIAMHOIO [6].

VY neBHMII MOMEHT IHKYOallifHOrO MepioAy BIpyC HNEPEMINIYEThCA 3 POTOBOL
MOPOXKHUHU B KpoB. [Ipo KIHETUKY Ta IUIAXHU I[LOTO MEPEexXoay BijoMo Hebararo. 3a
JIOTIOMOTOI0 PO UTIOBaHHSL eKcrpecii TeHiB MpUOJIM3HO 3a 2 THXKHI JO TOSBU
CUMIITOMIB y JesikuX oci0 3 nepBuHHOIO BEB-iH(Dekiiero 0yno BUSBIEHO BiJNOBIAb
Ha iHTepdepon-1 [7].

[Tig gwac IM, komu upKy;IrO€ qyke Benuka Kimbkicte CD8 T-kimitTuH, 6ararto 3
ux KIiTUH € cnerudiuaumu 10 BED 1 cipsiMoBaHi Ha JTITHYHO €KCIIPECOBaHI OLITKH
Ha paHHi{ 1 mouyaTkoBii ctamisax. Kmitunu, cnenudivyai 10 1eIKUX Mi3HIX aHTUTCHIB,
AK TPABUIIO, 3'ABJIAIOTHCS JIMILE MICIS TOTO, AK HalieHT OyB 1H(IKOBAaHUN MPOTATOM
MEBHOTO 4Yacy, SK OyJ0 BUSBICHO IILUISIXOM OTPUMaHHS KIOHIB T-KIITHH BIJ
naiieHTiB 3 IM [8]. IMyHOnOMIHAHTHI €miTONM JJii HAWOLIBII TMOIIMPEHUX THIIIB
HLA, sax mnpaBuio, BKJIIOYAIOTh Ti, 10 MOXOASITH BIJ JIATEHTHO EKCIPECOBAHUX
oinkiB, ocoomBo EBNA-2 1 EBNA-3, xoua y [esKMX Malli€HTIB pPO3BUBAETHCA
notykHa nonyisuis CD8 T-kmithd, crneuu@iyHUX A0 MEHII EKCIPECOBAaHUX
aHTHUreHiB, Takux sk EBNA-1 [9].

[Tommpenicty antutin 70 BEB y miTeidl mimmiTKOBOTO BIKYy € HIDKYOKO 1
konuBaeTbes Big 20% 1o 80% 3aniexkHo BiJ BIKY Ta TeorpadiqyHOro po3TallyBaHHS
[4].

Y mitelt  iHQeKIis 4YacTo  3aJUIIAETBCS  HEMOMIYEHOKW;  CUMITOMH
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MPOSIBJISIIOTECS  TIEPEBAXKHO y TIITKIB 1 MOJOIUX JIOACH. 3a3BUYall CIOYATKY
CTHIOCTEPIraeThCsl JTUXOMaHKa, HE3Iy>KaHHS 1 BTOMA, SIKl Mi3HIIIE CYMPOBOIKYIOTHCS
roctpuMm  (apuHTiTOM, TOH3WJITOM, JiMdaaeHonaTielo (0COOJIMBO  3aJHHOTO
TPUKYTHHUKA ITU1) Ta/ab0 CIIICHOMETAJIEI0, 1110 TPUBAIOTH J0 MICSLISL.

Y 75% wmononux mojaed y Bimi Big 18 10 22 pokiB micas HMEPBUHHOTO
iHpikyBanHss BEDB posBuBaethcs tumnoBuii IM. Ilpubmusno 15% wmaroTh aTumosi
cuMitomH, a 10% — moBHICTIO Oe3CHMIITOMHI [4].

Cepen maIi€HTIB 13 CHUMIITOMAaTHYHHMM IepeOiroM € JBa HaWMOUIWPEHIII
BapianTu. [lepmuii — e panToBmii mo4aTtok 6010 B ropdi. [lamienTn TakoX MOXYTh
MOMITUTH HAOPSIK IIWi, IO € HACIIJIKOM 301JbIICHHS MUHHUX JTIM(PATUUYHUX BY3IIB.
3a3Buuail mepeiHi Ta 3aJiH1 MUHHI BY3J7U 301IBIITYIOTHCS OJTHAKOBO.

JlpyruM MOMIMPEHUM TIPOSIBOM € TIOCTYIIOBE BUHUKHCHHS HE3Ty>KaHHS, MiaJTii
Ta BTOMH. BUIBIIICTh CUMOTOMIB MarOTh cepeHI0 TpuBamicth 10 nHiB ab0 MeHile,
ajie BTOMa 1 mmMitHa JiMdaaeHomnaria 30epiraloTbcsi B CEPEeAHBOMY MPOTATOM 3
TWKHIB. [HIII cUMOTOMH, MO cHOCTEpiraloThes MeHm HiK y 20% BUNAIKIB,
BKJIIOYAIOTh OUTh y JKMBOTI, IelaToMerajilo, CIUICHOMErajilo, HyJ0Ty, OJIFOBaHHS,
nerexii migHeO1HHs, mepuopOITaTbHU HAaOpsK Ta HAOpAK MOBIK 1 Bucuil. Bucun
YacTillle CIOCTEPIraeTbCsl y MAIIEHTIB, SKI OTPUMYIOTHh MOXiAHI MEHIWIIHY, MIO,
HaWIMOBIpHIIIIe, TOB'SI3aHO 3 TPAH3UTOPHOIO TINMEPUYTIUBICTIO /10 NeHiuIiHy [10].

IM Takox 1HOA1 acOIIIETHCA 3 KOPOMOAIOHOIO ek3aHTeMoro. 1100 yHUKHYTH
ITOMUJIKOBOTO J1arHO3y, MiA03piil BUITAJKH IIATBEPKYIOTECS 32 JIOTIOMOT'OIO TECTY
Ha reTepodIbHI aHTUTLIa (MOHOCHIOT-TECT), a B JEAKUX BHUIMAJKaxX — 3a JOIMOMOTOIO
MO3UTUBHOI CEPOJIOTii. Y MAaIll€HTIB CHOCTEpIraeThes JAiM(ONMUTO3, YacTto 3
atunoBuMu T-niMdonuTamMu B nepuepruiaHoMy Mas3Ky.

Momnoammii Bik Ha MOMeHT nepBuHHOro iH¢ikyBaHHs BEB cepen nemoBisT
OyB ToB's3aHuil 3 miABUIIEHUM piBHeM Bipemii BEB mpoTsirom ychoro muTHHCTBA,
0 JO03BOJIUJIO TPHUIIYCTUTH, IO III HEMOBJSTA MAlOTh BUIIUH PU3UK PO3BUTKY
ennemiunoi mimpomu bepkitra (EJIB) [11].

BEB-indexkiis acoritoeTbes 3 Heoruiaziero TiM(OiTHOTO Ta emiTeTiaabHOTOo

noxopkeHHs, Bkitoyaroun EJIb ta nimpomy Xomkkina (JIX) B mepiiomy BUMAAKyY, a
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TaKOK KapUMHOMY HOCOIVIOTKM Ta KapUMHOMY HUIyHKa — y apyromy [12]. Xoua
3B'5130Kk MK IM Ta emiTemanbHUMHU KaplUMHOMamMH HE BHUBYABCS, MiATBEPKECHA
HasiBHICT, BEDB y myximHax namieHTiB 3 KaplUHOMOIO HOCOIJIOTKM Ta HUIYHKA.
bmsbko 10% kapunHoM nutyHka moauau € BEb-nosutuBaumu [ 13].

KpiMm Toro, pu3uWk po3BUTKY po3cisHoro ckiepo3y (PC) (3amambHOrO
ayTOIMYHHOI'O 3aXBOPIOBaHHs, sike 1oB's13aHe 3 BEB-iHbekiieo) Bumii cepen ocio,
ski neperecan IM [14]. Tlepenecenns cnemudiuanx 1o BEB T-mimdonutie CDS
IPU3BENIO 10 3HWXKEHHs piBHS aHTU-BEDB anTuTIN, a Takox po3Mipy Ta KiJIbKOCTI
YpaX€Hb MO3KY, noB's3anux 3 PC [15].

VY nepion pexonBaiecuenuii IM (Bigx 3 mo 6 wmicsuiB michs 1H(IKyBaHHS)
KuUbKicTh CD8 T-KIITUH 3HUXKYEThCA 0 HOpManbHOTO piBHSA. [licns iHQikyBaHHS
BEDB He cnoctepira€rbCsi TOBrOTPUBAIUX 3MIH €KCHpPECii F€HIB Y MOHOHYKJI€APHUX
KJIITUHAX nepudepudnoi kpoBi [16]. Bipyc 30epiraerses y B-nimdornurax mam'sti.

[Ipyn piarHOCTHUIIl BUKOPUCTOBYETHCS: aHAll3 KpOBI, B SIKOMY MOXeE OyTH
aiMpounTo3. ATUNOBI TIMGOIUTH (BEIHK], HEIPABWIBHI SIpa) TAKOXK 3yCTPIYAIOTHCS
MpHU THIIMX BIPYCHUX 1HQEKIISAX (LIUTOMEraloBipyC, BIpyC IMyHOJEDIIUTY JIOANHHU,
MapBOBIPYC), TOKCOILIa3MO31, BUCUITHOMY  TUI, JIeNKOo31, aimMdomi,
MEIMKAMEHTO3HHUX PEaKIIsIX, OTPYEHHSIX CBUHIIEM.

Tectn Ha rerepodinbHi anTHTia (Hanpukiaaa, Monospot, Paul-Bunnell)
BUSIBISIIOTh He-BEDB rerepodinbHi anTHTiNa, sSiKi npucyTHI B ~85% cupoBatok IM.
CupoBaTKka TallieHTa 3MIIIYETbCS 3 PO3YMHOM EPUTPOIMTIB OBEIlb/KOHEH IN VItro.
Crneuudiunicts ~ 100%, uytnusictb 85%. XUOHOMO3UTUBHI PE3yIbTATH MOXKYTh
CIOCTEpIraTUCS IPU ayTOIMyHHUX 3aXBOPIOBAHHSX, JiM(poMax/neiko3ax.

Mosxke Oytu Bukopuctana BipycHa I[IJIP 31 3BOPOTHOIO TpPaHCKPHUMNTA30IO.
JlaGopatopHuii aHami3: MIABUINCHUN PIBEHb JIAKTATACTIAPOreHa3u Ta MEYIHKOBHUX
TpaHCaMiHa3.

Cepoutoris nmokaszana npu mijgo3pi Ha IM, anme mpu HeraTMBHUX pe3yibTaTax
MOHOCHOT-TECTY. AHTUBIPYCHI aHTUTLIA 10 KancugHoro antureny (antu-BKA) IgM
3'SIBJSIOTHCS PAHO 1 3HUKAIOTh yepe3 ~ 3 Micsil micas iHpikyBanHs. Autu-BKA IgG

3'SIBISIOTBCS 4epe3 2-4 TUXKHI 1 30epiraloTbCsi BCE JKUTTA. TakoX JOCTIIKYIOThCS
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a"TuTiNa 10 spepHoro antureny BED IgG [17].

OkpiM TOCTpPOTO 3axBOPIOBaHHs, 1H(IKyBaHHS BIPyCOM MOXE MaTu
JIOBIOCTPOKOB1 HACHiJAKW. ICHye Jekiibka 3axBOproBaHb, TNOB's3aHux 3 BED,
BKJTFOYAIOYH JICSIKI BHJIM PaKy Ta ayTOIMYyHHI 3aXBOPIOBaHHS, a TaKOX YCKJIaTHCHHS
NEPBUHHOTO IMyHO1e(IIIUTY B 0C10 3 NEBHUMU F€HETUYHUMU MyTalisiMd. OCHOBHOIO
MEePENIKO0I0 ISl PO3YMIHHS IUX HACHIAKIB Oyia BIACYTHICTh €(PEKTHBHOI MOACI
BEB-indexkrii Ha TBaprHaX, X04a OCTAaHHIM Y9acOM JIOCSTHYTO IMEBHOTO MPOTpPecy B
JTOCIIKEHHSAX Ha MOJENSIX npumMariB 1 wmumied. OCHOBHUMH 3aBAaHHSIMHU Ha
MalOyTHE € PO3pOOKa 3aXUCHUX BAKIMH Ta €(PEKTUBHUX CXEM JIIKYBaHHS.

IM nikyrore cumnTomaTuuHo. [lamieHTam ciig  YHHKaTH HaIpy>KEHHX
GIBUYHUX HABaHTAXKEHb MIOHaMMeHIie 21 JeHb Micis MOSBU MEPIIMX CUMIITOMIB
4yepe3 pU3MK po3puBy celie3iHkd. i1 yac niKyBaHHS BUKOPUCTOBYIOTHCA PIAUHU (32
HEOOXITHOCTI ~ BHYTPIIIHbOBEHHE  BBEACHHS) W  aHANbIC€TUKU/aHTUITIPETUKH
(Hanpukinan, ameramiHo(eH), B’S3KUN JioKaiH mpu Oosax y ropii. Crepoinu He
PEKOMEHIYIOThCS JUII PYTUHHOTO BHUKOPHCTAHHS, aje MOXKYThb pO3TISAaTHCS B
ckiagHuX BuUMNaakax. KoOHTakTHI 0cOOM TOBUHHI YHHKATH MPSIMOTO KOHTAaKTy 3
010JIOTIYHUMHU PIJIMHAMU TAlll€EHTa (HApUKJIIaJ, HE KOPUCTYBATHUCS CIUIBHOKO 1KEl0,
HaIOsIMU, OCOOMCTUMU pPeuaMHu, HE IIITyBaTHUC).

BucnoBku. Otxe, IM BEb-indekiis naazBuuaiiHo nomuvpeHa. Jitu MamTh
nesiki 0ocobsmBocTi nepediry IM, 30kpeMa HeMOBJIsITa MalOTh BUIIMI PU3UK PO3BUTKY
EJIb Tomio. Tomy 3 orysiy Ha Tarap XBopoO, MOB'SI3aHUX 3 TOCTPUMHU Ta XPOHIYHUMU
3aXBOPIOBaHHAMH, crpuurMHeHUMU BEDB, OCHOBHUMH mpiopUTeTaMH HACTYIHHUX

POKIB € po3poOka BakuuH npotu BEB.
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OCOBJIMBOCTI NAJIIATUBHOI JOIIOMOT
IMPU CEPIIEBIA HEJJOCTATHOCTI

JlirginoBa Ouiekcanapa ImurpiBHa

CrynenTtka

XapKiBChKHI HAIIOHATTLHUNA METUIHUHN YHIBEPCUTET
TI'osi03yooBa Osiena BasepiiBHa

K.men.H., acucTenT

XapKiBChKHMM HaIllOHATLHUM MEIUYHUIN YHIBEPCUTET
M. XapkiB, YKpaiHna

Beryn. Hesakarounm Ha mporpec y JIIKyBaHHI cHelu(IYHUX 3aXBOPIOBAHb,
Malli€HTH 3 CEPLIEBOI0 HEIOCTATHICTIO BIAYYBAaIOTh 3HAYHUU TArap CUMMTOMIB, IO
CIPUYUHSIOTh TOTIPIIEHHS SKOCTI >KUTTA. JIikyBaHHS ceplieBOi HEIOCTaTHOCTI
CTBOPIOE BEJIMYE3HUI (PIHAHCOBUM 1 peCYpCHUI CTpec Uil CIMEM, CUCTEMH OXOPOHH
3I0pOB’S Ta cycruibcTBa. [lamaTuBHa qomomMora — 1€ MUKAUCIUTIIIHAPHAM TT1IX1]T,
a TaKOXX KJIIHIYHA CHeIiai3alilis, sKa 30Cepe/KeHa Ha MOKPAIICHH] SKOCTI KUTTS Ta
3MEHIIEHHI CTPaXXJaHb MAIIEHTIB 13 CEPHO3HUMM 3aXBOPIOBAHHSIMHU Ta iXHIX CIMEH.
OcHoBHI cepy TagiaTUBHOI JOMOMOTH BKJIIOYAIOTh €KCIEPTHY OIHKY OO0 Ta
IHIMX (QI3UMYHUX CHUMITOMIB, IICHXOCOLIAIbHY JOMOMOTY, BHU3HA4Y€HHS LJIEH
JOTIOMOTH Ta MIATPUMKY KOMIUICKCHOTO JIIKyBaHHS Ta MPUHHATTA pimeHb. OgHak
OUTBIIICTh JOKAa3iB IIOAO IMaJIaTHBHOI JOMOMOTH IOXOJHWTH BIJ OHKOJOTII; TpH
bOMY ii POJIb MPU XPOHIYHUX 3aXBOPIOBAHHSX, TAKUX SIK CEpIIEBa HEJIOCTATHICTH,
HEJIOCTaTHHO PO3POOIICHA.

Merta poboru. IlpoananmizyBaTh CcydacHUM CTaH NpoOJeMU TMajliaTUBHOT
JIOTIOMOTH Y XBOPHX 13 CEPIIEBOIO HEJOCTATHICTIO.

Marepiaau ta meroau. Orisg HAYKOBOI JTEpaTypu 3poOJEHO Ha OCHOBI
BUBYeHHs 0a3 nmanux PubMed, Scopus, Google Scholar. IlpoananizoBaHo crtarri
2013-2023 pp., TpUCBSIYECHUX MPOOJIEMI TATIATHBHOI JOIMOMOTH Yy XBOpHUX 13
CEPIIEBOIO HEIOCTATHICTIO.

Pe3ynbTatn Ta oOroBopeHHsi. CeprieBa HEJOCTaTHICTh SBJISIE COOOO

naTo¢1310JI0TIYHUN CHHAPOM, TIPH SIKOMY B1I0YBa€ThCS 3HMKEHHS HACOCHOI (PYHKITIT
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cepis, MO0 NPHU3BOAUTH 1O HEAOCTATHHOTO TIOCTAYaHHS KHUCHIO TKaHWMHAM Ta
aucOasaHcy MK TeMOJUHAMIYHUMU TTOTpeOaMu OpraHizMy W MOMKJIMBOCTSMU CepIs
B pe3yibTaTi TOro abo 1HIIOrO 3aXBOPIOBAHHSA CEPLEBO-CYJAMHHOI CHCTEMH. 3a
gannvu  BOO3 mommpeHicTh cepreBoi HEAOCTAaTHOCTI Yy 3araibHiM MOmymsiii
cTaHoBUTH 1-2%. OqHUM 13 TOJIOBHUX (HaKTOPIB TaKOi PO3MOBCIOJIKEHOCT] € CTapIHHS
HACEJICHHS Yyepe3 MOJIOBKEHHS TPUBAIOCTI KUTTS, aJKe cepel] 0cl0 BIKOM MoHazd 65
POKIB TOMIMPEHICTh XPOHIYHOI CEepIeBOi HemocTaTHOCTI mocsrae 6-10%. [amumu
(hakTOpamMu BBa)XKalOTh 3POCTAHHS 3aXBOPIOBAHOCTI Ha CEPIICBO-CYJIMHHI (1IemMigHa
XBOpOOa cepirsi, apTepiaibHa TIMEPTEH3is) Ta 1HIIN CHUCTEMHI MATOJIOTii (IyKpOBUU
niaber, OXKUpiHHS). 3a OCTaHHI POKH JIKYBaHHS XBOPOOM MOKPAIIWIOCS, alieé PIBEHb
CMEPTHOCTI 3alMIIAEThC BUCOKUM - 40 % mpoTsSroMm mnepumoro pokKy IMicis
BCTAHOBJIEHHSI n1arHo3y 1 75 % depe3 m’'sATh pokiB. TepMmiHaibHA CTadisl WI€i
XBOpOOU, SK TIPaBWIIO, € CTIHKOK JI0 MEAMKAMEHTO3HOI Tepamii, 1 MaIli€HTu
BI/IYyBAIOTh TMOMITHE 3HIKEHHS SIKOCT1 JKUTTS y HOTO (PI3UYHUX, MCUXOJOTIYHUX,
COIIIAJTPHAX Ta JYXOBHHUX aCIICKTaX.

Pexomennaniii €BponechbKOro TOBapHUCTBA KapAiOJOTiB IIOJO0 CEPIEBOi
HEJOCTaTHOCTI  TPOMOHYIOTh  PO3MVBIAATH  MOXJIMBICT  HaJaHHS  JOIIOMOTH
HaIPUKIHII KUTTA TAli€EHTaM, SKi BIAMOBIAAIOTh TAKUM KpUTEpisaM: 1. mporpecyrode
¢dbyHKI1OHATBHE TIOTIpIIeHHS ((13UYHE Ta PO3YMOBE) 1 3aJICKHICTh y OLIBIIIOCT] BUIIB
MOBCSIKJICHHOI  JISJIBHOCTI; 2. TSXKKI CHUMIITOMHM CEpLIEBOI  HEIOCTATHOCTI 13
HE3a/I0BUTHHOIO  SIKICTIO  JKUTTS, TIOMPU ONTUMaJbHy (apMakoJoriyHy Ta
HEMEJIMKaMEHTO3HY Tepamito; 3. 4acTi rocmitamizaiii ado iHII Cepilo3Hl emi30au
JEKOMIIEHCalli TpHU ONTUMAJIBHOMY JIIKyBaHHI; 4. TpaHCIUIaHTalis cepus Ta
MEXaHI4yHa MATPUMKA KpOBOOOIry BHKIIIOUEHI; 5. cepleBa Kaxekcis; 6. 3a
KJIIHIYHUMH OILIIHKAaMH OJIM3bK1 A0 KiHIM XuTTd. OnHak najaTHBHA JOIOMOTa Ta
JOTIOMOTa HANPHUKIHIN JKHTTS HE € 1JSHTUYHUMH TIOHATTAMH. BaXXKo TOYHO
nependauynTd CMEPTHICTh NAIllEHTIB, XBOPUX Ha CEpPLEBY HEIOCTATHICTh, TOMY
najiaTUBHA JI0IOMOTra MOBMHHA OYTH CHpSMOBAaHA Ha 3a/JI0BOJICHHS MOTPEeO XBOPUX
HE3aJIeKHO BiJl iXHBOro mporHo3y. OTke, HEOOXIIHHMM € BIJAMOBIAHE JIIKYBaHHS,

CIPsIMOBaHE Ha YCYHEHHS PI3HUX CUMIITOMIB XBOPOOH.
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3amuiika € OJHIEI 3 OCHOBHMX O3HAK 3aCTIMHOI CEepLeBOi HEAOCTAaTHOCTI.
[TouaTkoBe NiKyBaHHS 3aJMIIKM Y TAIIEHTIB 13 CEPLIEBOI0 HEJOCTATHICTIO BKIIOYAE
CTaHJapTHE JIKyBaHHsS JllypeTHKaMHu, Ba3oJujaTaTopaMd Ta MO3UTUBHUMU
IHOTPONIHUMHU TIpenapatamMu. TopakaiabHa WYHKIST MoOke OyTH BHKOHAaHA TpHU
pedpakTepHOoMy  IIJIEBpaJIbHOMY  BHUIIOTI, TOAI  SIK  IepopajlibHMM  abo
BHYTPIIIIHBOBEHHUH MOpPGIH MOXKE TMOJETIIHUTH CUMITOMU Y TAIEHTIB 3
pedpakTepHOIO 3aauIIKO0. HaykoBi mpkepena miATBEpIKYIOTh TaKOK €(PEKTUBHICTh
KHCHEBOI Teparlii Ta BiMOBITHOT BEHTUJIAIIT 3 TO3UTUBHUM THCKOM.

binp pi3HOro CTymeHio croctepiraerbes npudbauzHo y 80% mailieHTiB, sKi
MIOMUPAIOTh Bl cepueBoi HeaocTaTHOCTl. Ji4 #Oro KOHTPOJIO MOXYTh
BUKOPHCTOBYBAaTUCh HU3BKI /103U omioiniB. HecTepoinHi mpoTu3ananbHi 3aco0u He
PEKOMEHIYIOTHCS, OCKITBKM BOHM MAlOTh TEHCHIIIO BUKIMKATH 3aTPUMKY HATIIO,
IIUTYHKOBO-KHIIIKOB1 KPOBOTEY1 200 MOTipIIeHHs (QYyHKIIT HUPOK.

3aranbHa BTOMa MOXXE OYTH pe3yJbTaTOM 3HUKEHHSI CEpLIEBOrO BUKHIY, a
MO3WTHBHI 1HOTPOIHI Mpenapatd MOXXYTh 3a0€3MEeUUTH TMOJIETIICHHS CHUMIITOMIB.
Broma moxe OyTu moB’s3aHa 3 Je€Npeci€ro, OAHAK €(PEKTUBHICTh CEIEKTUBHHUX
1HT101TOP1B 3BOPOTHOTO 3aXOIUICHHSI CEPOTOHIHY VISl JTIKYBaHHS JIEMIPECii y Malll€HTIB
13 CEpLIEBOIO HEJOCTATHICTIO HE BCTAHOBJICHA.

[TamieHTH 3 TIporpecyrouord GOpPMOI0 YacTO CTPAXKIAKOTh Bl IMOYYTTS
O€3HaMIMHOCTI, 130JIsI111i, HEMOKOITUCh Yepe3 iXHE CiMeHHE Ta collaJbHE >XUTTS,
BTpaTy TiJIHOCTI, MIJBUIIEHY 3aJEXKHICTh 1 OakaHHs MOMepTH. ToMy HEOOXITHOIO €
MICUXOCOLIaJbHUI CYNPOBIJ 1 AYXOBHA MIATPUMKA SIK CaMUX MaIl€HTIB, TaK 1 0C10, SIK1
32 HUMU JOTJISJAI0Th.

binpmricte TOCHITANI30BaHUX MAITIEHTIB 13 CEPIEBOI0 HEJOCTATHICTIO €
JITHIMH, a TajgiaTABHA JOMOMOra JIOJSAM TMOXUJIOTO BiKY 3a3BUYail BBaXKAEThCS
CKJIQJIHOIO 3 KITbKOX mpuuuH. [lo-mepie, JiTHIM XBOPUM MOKe OyTH Ba)KKO TOYHO
nepefaTd  CBOI CHUMIOTOMHM, IMO-ApYyre, BOHM YacTO MAalOTh Pi3HI CYIYTHI
3aXBOPIOBAHHS Ta OTPUMYIOTh 3HAYHY KUIBKICTH IHIIMX MEAMYHUX mpenapartiB. Lli
(dakTOopu 0OYMOBITIOIOTH HE3AATHICTH OUTBIIOCTI MaIieHTiB (0m3bko 70%) npuitMaTu

pILIEeHHS 100 CBOro MaiOyTHhOro. Tomy HEOOXiAHO, 1100 OYIKyBaHUM MPOTHO3
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HEOJHOPA30BO TEPETIIAIaBCs cepel MEANYHUX MPAIliBHHUKIB, MAIIEHTIB Ta 0cCi0, sKi
3a HUMHU A0TIsAat0Th. OOOB’SI3KOBOMY OOTOBOPEHHIO TAaKOX MMiJIJISTAIOTh NMUTAHHS
MOJKJIBOI ~ CEpIICBO-JICTEHEBOI peaHiMalii Ta BiIKIIOYEHHS MPHUCTPOIB, IO
CTUMYJITIOIOTh POOOTY CepIIs.

BucHoBku. 3HayHa KUIBKICTh HAyKOBUX IyOJIKaI[id, MPUCBAYEHUX TEMI
NaJTiaTUBHOI JOTIOMOTHM XBOPHMM Ha CEpleBy HEAOCTaTHICTh, CBIAYUTH Mpo i
aKTyaJIbHICTh. bBUNBIIICTH aBTOPIB BU3HAIOTH, MO I Taly3b 3HAXOAUTHCS Ha
MOYaTKOBOMY €Tami 1 I1HTCGHCHBHO pO3BUBAETHCA. BpaxoByloud TMOMIMPEHICTh
3aXBOPIOBAHOCTI, 1HTErparlisi MaJliaTUBHOI JONOMOTH B JIIKYBaHHA SBJIAE€ COOOIO
MO>KJIMBICTh BIUIMHYTH Ha MPOOJIEMy TPOMAJCHKOTO 3/I0POB’ S, TIOB’S3aHy 3 HU3BKUM
pPIBHEM SIKOCTI >KUTTS TALIEHTIB 1 OIIKYHIB, OJHOYACHO OINTHUMI3YIOUHM HaJaHHS

JOITIOMOTH.
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YK : 618.3-06:616.61-002.3(048.8)
TECTAIIMHUMA IMIEJTOHE®PUT BATITHUX (OI'JISJ] JITEPATYPH)

MacioBcbka KaTtepuna BitajiiBHa

CryneHrtka 5 Kypcy

BykoBUHCHKHI iepKaBHUN MEIUYHUI YHIBEPCUTET
Hucap KOxis BacuiiBHa

JIoueHT, KaHAUAAT MEIUYHUX HAYK

BykoBUHCBHKHI JIepKaBHUN METUYHUN YHIBEPCUTET
Yepnisii, YKpaiHa

Ilienoneghpum — HalyacTilie 3aXBOPIOBAHHS HHUPOK Y BariTHUX. [ocTpwii
nieJoHePput 3ycTpivaeTtbes y 12% BariTHUX OKIHOK, 4YacTillle MpU TEpIIin
BariTHOCTI, SIK mpaBmiio, y 11 i monoBuHi (y 61bIocTi BunaakiB Ha 20-26-My THXKHI).
[lienonegput HECHPUATIMBO BIUIUBAE MPOTSATOM BariTHOCTI Ta cTtaH ruiona. [li3Hii
recTo3 MPUEAHYEThCA HE MeHie HiK y 40% XBOpuX Ha MI€JOHEPPHUT, OCOOIHUBO
XpoHlyHU. HeBuHOmyBaHHs BariTHocTi y miei karteropii 30% 3a paxyHOK
nepeayacHux — mojoriB.  IlepuHaTtasibHa ~ CMEpTHICTH  cTaHOBUTH  25-50%.
HoBoHapomxeHi  OuUlblll  CXWJIBHI IO  MICJSINOJOTOBUX  THIMHO-CENTUYHUX
3aXBOPIOBaHb. 3arOCTPEHHS XPOHIYHOTO MIENOHEDPUTY CII PO3TIAIATH K TOCTpPE
3amajieHHs. Y BariTHUX Ta y MOPOJUIH MEJIOHEPUT 3 XPOHIYHUM IepediroM Ciif
PO3LIHIOBATH SIK TeCTAI[IHUN, HE3aJI€KHO BiJ TOTO, KOJIM BiH BUSBJICHUM.

Di3i0/10TiYHI 3MiHM y C€HOCTATEeBUX HLJISIXAX MPHU BATITHOCTI.

Byzap-sika BariTHICTh CyHpPOBOKYETHCA (PYHKIIOHATBHUMHU 3MIHAMHU CEYOBOI
CUCTEMH. 3a paxyHOK MiJIBHILEHHS (UIbTpalli Ta 3MEHILIEHHsI peadcopOuii Boau Ta
HATPIIO 3'ABISETHCA MOJIypisl, MPUUOMY JIIype3 MOBEPTAETHCS O HOPMHU Y TEPMIH BiJl
13 no 28 THKHIB BariTHOCTI, MOTIM HACTa€ OJITypisd. 3aTpUMKa B OpraHi3mi HaTpirO
Ta BOJM TIOB'I3aHA HE JMIIE 31 3MEHIICHHSM KiIyOoukoBoi (inmbTpamii, a #
30UTBLIEHHSIM KaHaJIbLIEBOI peadcopOIii HUpOK. XapakTEpHUM JJisi BariTHOCTI €
3HAYHE PO3IIMPEHHS YalleYKO-MUCKOBOI CUCTEMH Ta CEYOBO/IB, SIKE TIOYNHAETHCS B |
TpuMecTpi, nocsirae Mmakcumymy Ha V-VIII micsmi ta 3anumaerses npotsarom 12-14

TWXKHIB MICJSI TOJIOTIB. YPOAMHAMIYHI 3MIHM OUIbII BHUPaXKEHI MPU MEPIIii
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BariTHOCTI BHACHIJOK OUIBIIOT MPYXHOCTI YEPEBHOI CTIHKUA. Y PO3LIMpPEHIN
YalIeyKo-MHUCKOBIN CUCTEMI 3aMiCTh 3-5 MJT ceul HakomuuyeThest A0 150 mit 1 OimbIe
T.3. "3anumkoBoi cedi". Ce4oBOAM y BEpPXHIH TPETHHI METIENOAIOHO 3rHHAIOTHCA,
nocsiraroun B miameTpi 20-30 MM, a B HIDKHIX BIJAUIaX BIAXHUISIOTHCS Bl CEPEIHBOT
JIHIT Ha30BHI, YTBOpIOKOYHM "nyry". MexaHi3M ii yTBOPEHHS JOCUTh IIPOCTHI: Ta30B1
BIJIJITA CEUOBOJIIB 3MIIIYIOTHCS PA30M 13 OYEPEBUHOIO, 3 IKOIO BOHHU TICHO ITOB'sI3aHI.
JluctanpHi BIAIIIM CEUYOBOJIB MAJOPYXJIMBI Yepe3 PO3BUTOK CIIOIYYHOI TKAaHHUHHU B
MIXYypOBO-ITIXBOBIH meperopoii, ska Qikcye iX 3 MUHAKOI0 MaTKU. 3MIHMA YacTille
BHUPaXEHI 3 MPaBOro OOKYy, OCKUIPKM MaTKa MiJ 4Yac BariTHOCTI Ma€ TEHJEHIIIIO
BIAXWIATHCS Yy Ued Oik. AcuMeTpis ypaXeHHsS IEBHOI0 MIpOK TOB'I3aHA 3
HEOJIHAKOBUM IIEPErMHOM CEUOBOJIIB 4depe3 KiyOoBi cyauHu. llpaBuii cedoBon
Mepexpenrye aprepii Ta BEHM Maixke i OpsSIMUM KyTOM, a JIBUH CIOYaTKy
MepeTUHAE apTepilo, a MOTiM BeHy. [IpuunHy O1IbII YaCTUX 3MIH CEYOBOTO TPAKTY
MpaBoOpy4 TMOSCHIOETHCS BAaPUKO3HUM PO3IIUPEHHSIM SIEUHUKOBUX BEH, IO
MEePETUHAIOTh 1 3/IaBJIIOIOTH CEYOBOJ Ha piBHI | KpHKOBOro XpeOls 1 BEIUKOIO
PYXJIMBICTIO TIPaBOi HUPKU Ta KOPOTKOK HUPKOBOIO BEHOIO, 110 YCKJIAJHIOE Macax
ceui. Crnig 3BEpHYTH yBary 1 Ha Te€, L0 BEPXHI CEUOBI NUIAXU 3J11BAa 3aXMIIECHI BiJ
TUCKY 30UIBIIEHOI MaTKH CHUTMONOMIOHOI KHIIKOIW 00070BOi. 3aciyroBye Ha
1HTepec Ie 0JIHa 00CTaBUHA, CEYOBOJIM ITi/T YaC BariTHOCTI “pO3TATYIOTHCS .

TakyuM 4YMHOM, BOHHU CTAIOTh MMUPIIUMHU Ta J0BWMMU. 3 10-12 THXKHIB 1 Maiixke
n0 30-32 TWXKHIB BariTHOCTI TMOCTYHOBO 3HUXKYIOTHCS M'SI30BUH  TOHYC 1
CKOpOYyBajJbHa AaKTHBHICTH CEUOBOJIB. be3mocepenHbo Tmepes MOJjoraMu HAcTae
crabimzania. Omxke, a0aOMIHAIBHI BIAJIIM CEYOBOJIB PO3IMIMPIOIOTHCA Y PpaHHI
TepMiHM BariTHOCTI. [locTynoBo nunaraiis 30UIbIIY€ETHCS, JOCATAIOUU MAKCUMYMY Y
JPYTii 1i MOJIOBUHI. 3T1IHO 3 AYMKOIO JCSKHX aBTOPIB - 1€ 3aMO0DKHI 3aXO0/H, IO
NEePEIIKOKAl0Th HAJMIPHOMY CKYIMYEHHIO Cedl B YaIIKOBO-MHUCKOBIH cHcTeMi. Y
MaToreHe3l ypeTreporiipoHedpo3y BiIIrParOTh POJIb 1 KaBEPHO30MOMIOHI CYyJIWHHI
YTBOPEHHSI, pO3TallIOBaH1 B IHTpaMypaibHOMY BiJIJIIJI1 CEYOBO/IIB.

[Tin wac BariTHOCTI BOHM HaOyXarOTh, 110 BUKJIMKAE 3/IaBJICHHS CEYOBOJIB Ta

nopyuieHHs: ToHycy. Cnu3oBa 0O0OJOHKa CEYOBOJIB CTa€ HaAOPSKIOW, M'si30Ba
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o0oioHKa — TiNepTpoOBaHOIO, TMPUYOMY TIPOIEC TMOIIMPIOETHCS 1 HA
napayperepaibHuid mpoctip. i 3MiHM MpuOIM3HO Taki XK, SK 1 B M'A3aX MAaTKU Ta
MiXBH, aJie¢ B JaHOMY BUMAJAKY TirnepTpodis MOEAHYEThCS 3 IUJIaTaIll€El0 CEYOBO/IIB. I,
HapEIITi, TEPENOBHEHHI CEYOBHI MIXyp B pe3yJbTaTi YTBOPEHHS FOCTPOTO KyTa O1Jis
MICIISl BMaJaHHS B HBOT'O CEYOBOJIIB YCKJAIHIOE BIITIK CE€Ul 3 BEPXHIX CEUOBUX
NUIAXIB 1 TAM CaMUM CIpHUS€ X PO3IMMPEHHIO. Y BariTHUX CIOCTEPIraroThCs
3HIDKCHHSI CKOPOYCHHS CEUOBOIB (depe3 KoxkHi 5-15 ¢, a B HOpwmi depe3 3-5 ¢), mo
YiTKO BHJHO ITJI 4Yac IUCTOCKOMIii. Y MOpYIIEHHI YpOJiHaMIKH BEPXHIX CEYOBHX
[UIAXIB MalOTh 3HA4YeHHS 1 TOPMOHaIbHI (QakTOpu. 31 3pOCTAaHHSAM KUIBKOCTI
TOPMOHIB, 0COOJMBO (OJIKYJISIPHOTO, PO3MIMPIOIOTHCA HUPKOBI 4YallleyKd Ta
ce4oBou. ['OpMOHM MalOTh TaIbMYIOUY JIIF0 Ha CEYOBOJAM, 3HIKYIOTh aMILNTYIY 1
YacTOTYy CKOPOYEHb, a TAKOXK MOCIa0II0I0Th M'I30BHI TOHYC. | OpMOHAJIbHUI BILJIUB
Ha OpraHi3M Mae 1utaneHTa. [licis BuganeHHs IUIAleHTH 3HUKAE JTUJIaTallisl CeYOBHUX
nuisixiB. [lepeBuilieHHs] BMICTY TOPMOHIB y CHPOBATIIlI KPOB1 Y BariTHUX 301MA€ThCS 3
4acoM 13 BUHUKHEHHSM NOPYIICHHS YpOAIHAMIKM BEPXHIX CEYOBUX IUISAXIB Ta
PO3BUTKOM Mi€TOHEDPUTY.

Y I TpumecTpi BariTHOCTI IUTAllEeHTa MOYMHAIOTh BUAUISITUCH Y BEIUKUX
KUIBKOCTSIX €CTPOTeHH, MPOTeCTePOH Ta TIIIOKOKOPTHKOiAW. EcTporenu cnpusitoTh
3pOCTaHHIO MATOTCHHUX JJIsl CEYOBUX OpraHiB OaKTepii, TAKUX SIK KUIIKOBA MaJIHYKa.
Bmuiu mexaniunoro (akropa nepeBaxkae Ha VI-VII micaui BariTHOCTI, KOJM MaTka
BUXOJIMTH 32 MEXI Majoro Tasy, 1 MPUIUHSIETHCS 10 S5-7 THS MICJS MOJOTIB, KOJH
BOHA MOBEPTAETHCS Ha 3BHUaiiHe Miciie. OAHAK CiJl 3a3HAYUTH, 110, HE3BAKAIOYN Ha
PI3KO BUPaXEHHN JABOOIYHUN ypeTeporiipoHePpo3, CyO'€KTHBHI CHUMITOMH Y
OUTBIIIOCTI BariTHUX BiACYTHI. Y BKpall MOOJWHOKWX BHUMAJKAX ITiJI 4ac BariTHOCTI
HAacTae MOBHA OOCTPYKIis cevyoBOAIB. ['OpMOHANBHO-TOKCHYHI ()aKTOPU € OCHOBHOIO
MPUYMHOIO 3MIH Y CEYOBOJIaX y BATriTHUX, & MEXaHIYHI MPUYHHHM JIUIIE TOCHIIOIOThH
el ctad. B pe3ynbrarti mopyuyeTbesi ypoJnHaMiKka CE4OBOY 1 CTBOPIOIOTHCS YMOBHU
JUTSL PO3BUTKY pedIIrokcCy.

i pakropu BrumMBaroTh Ha PYHKITIIO C€YOBOTr0 Mixypa. [Ipu mbomy qu3ypudsi

apuiia y 20-25% BariTHUX 3'ABISIOTHCA B NEPINl THUXKHI BariTHOCTI, TOOTO KOJH
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MaTKa HE YMHUTH MEXaHIYHOTO THUCKY Ha cedoBHid Mixyp. Ce4OBHIyCKaHHS MOXE
OyTH yTpyJAHEHHM, a 1HO/A1 HACTAIOTh HETPUMAHHSI 1 HaBITh 3aTPUMKa cedi. Y KIHOK
MalKe 3aBXKJIM € BJIaBJICHHA 33/JIHbOI CTIHKM CEYOBOT'O MIXypa, BUKIMKAHE MaTKOIO,
HABITh HE3MIHEHOI0 B PO3Mipi, IO MOKHa OauuTu npu nucrtockomii. Ilig dac
BariTHOCTI BTHUCK 30UIBIIYEThCS, HAOMMKAIOUM MIXyp 10 JO0OKOBOTO cuUM®i3y.
[{ucrockoniyHa KapTUHA 3MIHIOETHCS 3aJI€KHO Bl TEPMiHY BariTHOCTI. 3MIiHU B
CEYOBOMY MIXypi TIOMITHI B)K€ B mepiri 3-4 THKHI BariTHOCTI, ajJieé 0COOJIMBO HiTKO
BUMaJTbOBYIOTHCS 10 10-12 THXKHIB.

B pe3ynbrari BEHO3HOTO 3aCTOI0 PO3BUBAETHCS HAOPSK CIM30BOi OOOJOHKH
CEUIBHMKA, IO TMOIIMPIOEThCS Ha ceyoBUU Mixyp. I[lpoTsirom ycwhoro mnepiogy
BariTHOCTI CJM30Ba OOOJIOHKAa CEYOBOrO Mixypa HaOpsikia. Bona BTpauae cBiid
3BUYANMHUI OJIMCK, 110 MOB'SI3aHO 3 TINEPEMIEI0 OPraHiB YEpPEBHOI MOPOKHUHHU Ta
MaJjioro Tasy, 1 HOMITHI OKpeMi AUISHKKA KPOBOBUJIMBY. B ocTaHH1 Micslll BariTHOCTI €
BEJIMKA KUIBKICTh BEH y BUTJIS1 3BUBUCTUX BApPUKO3HUX BY3JiB, OCOOJIMBO B JIJISHIII
TPUKYTHHKA JIb€TO.

MixcedoBigHa cKaaka rinepTpodoBaHa, TUpiia CEUOBOAIB HAOPSKII 1 31SI0Th.
[HOMI MOXIMBHUII PO3PUB BapHUKO3HO-PO3IIMPEHUX BEH CEYOBOrO MiXypa 1 TOII
HacTae reMarypis, MpUYOMy BOHA OyBa€ HACTUIbKM IHTEHCHBHOIO, 110 CTaHOBUTH
HeOe3neKy ISl KUTTS BariTHOI XKiHKHA. O0'eéeM ce4OBOTo Mixypa 30UIbIIYETHCS 3 4-
TOTO MICSI, JOCITaloul MakcuMymy 10 8 Micans BaritHocTi (500 — 800 mui), a
TOHYC MOT0 3HIKYEThCA. [HOAI y cedyoBoMy MiXypi HakormuuyeThbes 10 2000 mut cedi.
[lepemoBHEHU# ceuero MiXyp 3MIIye MaTKy JOTOPH, MEPEIIKOIHKAIYN CKOPOUYECHHIO
MiCasl TOJIOTIB, 0 MOXE OyTH MPUYMHOIO ATOHIYHOI KpOBOTEYi. Y BariTHUX 1
MOPOIUTH YacTo OyBae 3aJMIITKOBA ceyva.

Cra3 ceui 30UIbIIYyE CIPUUHATIMBICTh CEYOBUX MNUIAXIB J0 1H(EKIi, a TUM
4acoOM CIIOHTaHHI PO3PUBU CEUOBOTO MiXypa 3yCTpidaroThbes Ayxke piako. KiHku y
nepioj] BariTHOCTI CXWJIbHI A0 HUCTHUTY, TOMY IO, CJIM30Ba OOOJOHKAa CEYOBOTO
MIXypa TINepeMOBaHa, TAKOX IIMPOKA Ta KOPOTKAa ypeTpa CTBOPIOE CIPHUATIUBI
YMOBH JIJII IPOHUKHEHHS B HBOTO MaTOTeHHOI (iopu. OmMHOYACHO 30UTBITYETHCS

4acTOTa MiXypOBO-CEYOBITHOTO peIIIOKCY, IO CIPUSE PO3BUTKY mieaoHedputy. o
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(bakTopiB, 0 BIAHOCATH O BUHUKHEHHS 1H(EKIIT Ipy BariTHOCTI, BITHOCATh TaKOX
3aCTya, TIPOCTYAHI 3aXBOPIOBAHHS, MOPYIIECHHS [I€TH, CTATEBI BIAHOCHHH. 3MIHU
IIPU BariTHOCTI HACTYNaIOTh TAaKOX Yy CEUIBHUKY. Bike B mepiiiii moJIoBUHI BariTHOCTI
ypeTpa, 0COOIMBO 11 30BHIINIHIA OTBIp, CTa€ HAOPSIKINM, 3 IMIAHOTHYHUM BIATIHKOM.
BeHo3Huil 3acTiii MOMIMPIOECS HA CEYOBHM MIXYp, CEUOBOAM 1 HaBITh Ha YaIIKOBO-
MHUCKOBY CHCTeMy. MarTka, 3alOBHIOIOYM MOPOKHUHY MAajoro Tasy, MPUTUCKAE
chiHKTEp CEYOBOTO MiXxypa A0 JOOKOBOTO cuM®i3y, a CEYIBHUK MPHU IHOMY
MOIOBXKYETHCS 1 3MIHIOE CB1M HAINPSMOK.

OnpnowacHo B 1,5-2 pa3u 30UIBLIYETHCA MOTO JiaMeTp, 3MVIAJHKYETHCS KYT
MIXYpPOBO-YPETPAIIBHOI'O CErMEHTA 1 3'BIISIOTHCS CUMITOMH HETPUMAHHS cedl, SIKi
O0COOJIMBO YacTO CIHOCTEpiraroThest y OaraTtoHapomkyrouux. Ilig dac monoris
CCUOBUITYCKaHHS  yTPyJIHEHE, OCKIJIbKM ypeTpa TMOAOBXKEHAa 1 3BY)KEHa.
Bumenepeniueni 3MiHM NpU BariTHOCTI, 10 HOPMAJIbHO PO3BUBAETHCS, HOCATH
¢dbyHKUIOHATBFHUN XapakTep. HacTaHHsS BariTHOCTI CYNPOBOJKYETHCS 3MIHOIO
IMyHHOIO CTaTycy JKIHKM. Po3BuUBaeTbcs IMyHOAe(ILMT, SKUKA TpU 3arposi
NEepPEepUBaHHS Ta HEBUHOLIYBAHHI BAariTHOCTI MOCHIIOEThCA. TOMYy CXWIIBHICTD
BariTHOI XIHKM J0 IH(QEKUIMHUX 3aXBOpIOBaHb Oyke Benuka. Kpim Toro, mpu
BariTHOCTI YacTO 3aroCTPIOIOTHCS 3aXBOPIOBAHHS, II0 MPOTIKAIOTh JIATEHTHO
(mienonedput y tomy uwmcii). lle 30UIbIye 4acTOTy YCKJIaJHEHb BariTHOCTI Ta
MOJIOTIB, HECMPHUATIMBUX HACTIAKIB JJIs IUIOJAa Ta HOBOHApOJXkeHoro. Tpuaine
3aCTOCYBaHHS MpENapariB, M0 MPUTHIYYIOTh OBYJIAIII0, BBXAETh CIPHUSTIMBUMU
yMOBaMH 0 TaTojorii, skmo pH BariHagpbHOTO CEKpeTy 3MiHIeThes 10 5,5-7,0.
bionoriynuii 3axuct BiA 1H(eEKid 3a Takux noka3HukiB pH 3Hmwxkenmii. Candida
albicans, KuIIKOBa mMaJW4yKa, MTPOTeH Ta (EKATbHUNA CTPENTOKOK Y TaKOMY
CepeOBUII POCTYTh Kpallle.

[licns TpuBamoro mpuiioMy KOMOIHAIIi €CTPOTeHIB Ta TeCTarcHiB
CIIOCTEPITaloThCsl BaXKi 1H(EKINT CeYOBHX MUISAXIB Ta PO3MIMPEHHS ce4oBOAIB. Jlo
IPYTrOpsiAHUX ~ TATOTEHETUYHUX  (aKTOpiB  MOXKHA  BIJHECTH  HAsSBHICTh
acuMNTOMaTU4HO1 OakTepiypii y 5-10% BariTHUX, sika MOSCHIOETHCA 3HIKEHHSIM

3aXMCHUX BJIACTUBOCTEH ceul 110 /10 maTtoreHHoi uiopu. CrpaBKHbOIO OAKTEPiypi€r0
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BBAKACTHCA KOMM B | MiI ceui MmictuThest moHadimermre 100000 mixpo6is (10°).
bakrepiypis mpununserscs y 30% mopoainb, me y 30% micis TpOBEACHOTO
nmikyBaHHs, a y 40% BOHA 3aUIIAETHCS MICIHS MOJOTIB 1 3TOJI0OM MOKE BHUSBUTHUCSA
MPUYHHOIOHOI XPOHIYHOTO Ti€TOHEeDPUTY.

30y1HUKH roCTPOro recTaniiHoro mie;jioHedpury.

30yaHUKaMH Ti€IOHEPPUTY Y BariTHUX € YMOBHO-IIATOTEHH1 MIKPOOPTaHI3MHU.
KumkoBa manuyka BuciBaeTbes y 36-88% BariTHUX Ta BUKIUKAE CKIEPO3 HUPKOBUX
MHUCOK, HaBKOJIOHUPKOBOI KJIITKOBMHU Ta Karcyiau HUpok. [Ipoteit (5-20%) cBoimu
dbepMeHTaMU PO3ILICIUIIOE OIKM Ta CEYOBHHY 3 YTBOPEHHSM amiaky Ta I1HIINX
PEUYOBHH, SIKI YIIKO/KYIOTh KJIITHHM EIITENI0 HUPOK Ta cedoBoiB. Ll iHdekiis
BUKJIMKA€ YTBOPEHHS KAMEHIB 1 Ma€ pelUIMBHUM nepeOir. 3 cedi BariTHUX BUCIBAIOTh
TaKoXK KJeOcieny, EHTEPOKOK, CTpenToKOKH rpyn D 1 B, cradiiokoku Ta MIKpOKOKH.
3amasieHHd y HUpKax MOXyTh BUKIuKatu Takoxk Candida, Mycoplasma hominis,
Ureaplasma urealyticum, Trichomonas vaginalis, anHaepoOHi Oaktepii. VY
MEPIIOBArITHUX MEepeBaka€ MOHOMIKPOOHA ceyoBa 1H(EKIIIS, a Y TOBTOPHOBArITHUX
3Minrana OakTepianbHa (priopa. Y BariTHHX, SIK1 paHillle repedyBalid B CTallioHapi, sSKi
OTPUMYBAJIM JIIKYBaHHS aHTUOIOTUKAMHU, MOXJIMBUNA PO3BUTOK HO30KOMIIBHOL
in¢pexmii. [lossBa abo 3aroctpenHst mienoHedpUTy yacTiiie BigOyBaeTbes y 22-28
THIKHIB BariTHOCTi, KOJIU PI3KO 3pOCTAlOTh PIBHI CTaTeBUX Ta KOPTHUKOCTEPOIMHHUX
ropMmoHiB. lleil mepion € KpUTUYHUM [UJIsl BariTHHX, SKI MarOTh Mi€JOHE(PUT B
aHaMHe31.

Kuiniyna kapruna.

[TienoHe(pUT MOUYMHAECTHLCS 3 MiJABUILEHHS TemnepaTypu 10 38-40°C, 0300y,
TOJIOBHUH O111b, O171h Y KiHITIBKaX. BupakeHi 03HaKM IHTOKCHUKAIII] CYTTPOBOIKYIOTHCS
0O0JIIMH B TOMEPEKy, IO TMOCWIIIOTHCS MPU JUXaHHI, Ippajiali€elo Mo XOdy
CEYOBO/IIB, Y MaxXBUHHY IIUISHKY, CTETHO, cTraTeBl ryou. CUMOTOM MOCTYKyBaHHS
MO3UTHUBHHM. 3a3BUYail 3'SBISETHCS MPUCKOPEHE OOJIICHE CEYOBUIYCKAHHS. Y Pl
BUMAJKIB CIIOCTEPIracThCs MIABUIICHHS TeMIepaTypu 10 cyodeOpunbaux nudp 6e3
03HOOy. SIKII0 3aXBOpIOBaHHS MpPOTPECYE, I1HTOKCHKAIS  CYNPOBOKYETHCS

taxikapaiero (mo 120-140 ya/xB), roysioBHUM OosieM, CIAOKICTIO, aJWHAMIEIO,
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IKTEPUYHICTIO CKJIep, HYAOTOI0, OmroBaHHSAM. Y 25% BHUMNAIKIB NPUETHYIOTHCS
CUMITOMHU OaKTEepiaJbHO-TOKCUYHOTO MIOKY 3 MaJiHHSAM apTepiajibHOTO THCKY,
p13KOI0 OJIIIICTIO, aKPOI1aHO30M, CIUTYTaHICTIO CBIIOMOCTI. IIpu Tsokkomy mepediry
nienoHepuTy  3'SIBIAIOTHCS  O3HAKM  HUPKOBO-TIEYIHKOBOI  HEIOCTAaTHOCTI 3
a30TeMi€l0, BUPKEHOIO 1KTepruHicTio. [Ipu mommpeHHi nporecy Ha napadedpaibHy
KJIITKOBUHY 3'SBJIIETHCSI CUMIITOM HAaNpPY>KEHHS M'A31B MEPEIHbOI YEPEBHOI CTIHKH,
60r04icTh y mijipedep'i 1 Hanpy>KeHHs M'S131B MMOMEPEKOBOI AUISIHKH.

JliarHocTHKA.

[TanbatopHe o0OCTEeXEHHS HUPOK MalOiH(POPMATHUBHE Uepe3 30UIbIICHY
MaTKy. PEHTreHIBChKI Ta paJlOHYKIIAHI METOAM MOCHIKEHHS MpPOTUIIOKAa3aHi.
HaiiGinpmni mepeBarn mpu BariTHOCTI Ma€ YJIBTPa3BYKOBE JOCIHIIKEHHS, SKE Ja€
MOXJIMBICTh MHUTTEBO OIIIHUTH CTaH HUPOK Marepl Ta cTaH mioja. lleir meron
J03BOJISI€E BUSIBUTH PO3IIMPEHHS MOPOKHUHHOI CUCTEMHM HHUPKH, KOHKPEMEHTHU
CEYOBMBIJHUX MUISIXIB, @ TaKOX 3MIHA B HUPKOBIA KIITKOBHHI. YJIBTPa3BYKOBE
JOCIIJKEHHS! CEYOBUAUIBHOI CHUCTEMH Ma€ OyTH MEpIIMM €TanoM Y JIarHOCTHUII
niejone@pury BaritHuX. [lpu nabopaTopHOMY HOCHIKEHHI CE€4Yl BHU3HAYAETHCS
Oaktepiypito Ta Jedkonutypito. IIporeinypiss OyBae HE3HAUYHOK, MOKJIUBI
MIKpOTreMaTypis Ta HeBEeJUKa HUJIHIAPYPIs.

Makporemartypisi € TOTaHOI0 MPOTHOCTUYHOIO O3HAKOIO 1 YACTO CBIAYUTH MPO
JNECTPYKIIII0 COCOYKAa HUPKU-HEKPOTUYHOTO MAnuITy. Y 3arajbHUX aHaji3aX KpOBl
BUSIBJISIETHCS JISMKOIIMTO3 31 3CYBOM JICHKOIUTAPHOI (POPMYJIH BIIIBO, MOSIBOIO FOHUX
dbopM HeUTpo(diNiB, TOKCUMYHOIO iX 3E€PHUCTICTIO, aHEO31HO(MUIIEI0, B1I3HAYAETHCS
MOMIPHE 3HW)KEHHS PiBHs remorioOiny, 3HauHe nigsuuieHHs IOE. [lpu tsoxkkomy
nepebiry  3axBOPIOBaHHS MPU  YpPAKEHHI 000X  HHUPOK 3  PO3BUTKOM
HUPKOBO-TIEYIHKOBOI ~ HEJOCTAaTHOCTI B KpOBI  3'SIBISETHCS azoTeMis,
rinepOutipyOinemisi. OOOB'sI3kOBUM € 0ak. TOCIB ce4yl Ha CTEPWIbHICTh Ta
BHU3HAUEHHS YyTJIMBOCTI 10 aHTUOI0THUKIB A0 OYATKy aHTHOAKTEpiaibHOT Tepamii.

ExckperopHa yporpadisi 3aCTOCOBYETbCS B €KCTPEHUX CHUTYaIlisiX: JBOOIYHE
YpaKE€HHSI HUPOK, HESICHUI aHaTOMO-(YHKITIOHATBHUIN CTaH MPOTUIICKHOI HUPKH 1 B

THUX BUITaAKaX, KOJIU CTOITh MUTAHHS PO KUTTA JKIHKH.
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JlikyBaHH# recrauiifHoOro nmieJioHepury

Oco0MBOCTI JIKYBaHHS MI€IOHES(PUTY BariTHUX BHU3HAYAIOTHCS THUM, IO MPHU
HBOMY 3aBXKJIM MalOTh MOPYIIEHHS YPOAIHAMIKH Ta MOXJIUBICTh TOKCUYHOTO BIUIMBY
JiKiB Ha TT1. HEMOXIHMBICTE PEHTTCHOIOTIYHOTO TOCIIKEHHS TOTPEOYE MHPOKOTO
3aCTOCYBaHHS YJIbTPa3BYKOBOI J1arHOCTUKH, III0 € OCHOBHUM METOJIOM 00CTEKEHHS.

CyuacHi miaxoau 10 JiKyBaHHSI BKJIKYAKOTh:

- BIIHOBJICHHS TAaCaXXy Cedi 3 JOCIHIHKEHHSAM ii Ha MIKpO(IIOpy Ta YyTIUBICTH
110 aHTHO10THUKIB

- IHTEHCUBHY aHTHOaKTepianbHy, 1H(Y31HHY Ta AE31HTOKCUKAIIHHY TEpariio 3
ypaxyBaHHSAM MOJTMBOTO HECHPHTIMBOTO BIUIMBY Ha TLTi.

JIpeHyBaHHS BEPXHIX CEYOBHUAUIBHUX NUIAX1B (BCTAHOBJICHHS CTEHTY)

- TUHAMIYHE CIIOCTEPEKEHHS YPOJIOTOM Ta aKyIIEpOM-TIHEKOJIOrOM

- 3aMiHy CTEeHTY uepe3 1-1,5 micsiii abo paHile 3a MokazaHHIMHU

VY Tux BUNaAKax, KOJIM HEMa€ MOPYIICHHS YpoaiHaMiku 3a nanumu Y 3], OyBae
JIOCTaTHBO TiepeOyBaHHS XBOPOI Yy TMOJOXKEHHI Ha 3J0pOBOMY OOl 3 MITHATUM
HIDKHIMU KIHIIEM JIKKa a00 TO3UIIHHO JAPEHYI0YOl Teparii Ta aHTHOAKTEPialbHOTO
JIKyBaHHS, ajie HaW4acTille Ha MOMEHT HAJXOJ)KEHHS Yy CTallloHap y XBOpUX €
SCKpaBO BHpaXEeHa KJIIHIYHA KapTHHA TOCTPOro MieJoHeppuTy, MoTpedyroua
TEPMIHOBOTO BIIHOBJICHHS BIITOKY C€Yl 3a JIOTIOMOTOI0 BCTAHOBJICHHS] CEYOBOIOBOTO
KaTeTepa B HUPKOBY MHUCKY Ha 2-3 100M, 3 HACTYIHOI 3aMiHOI0 Ha BHYTPIIIHIN
cTeHT. MOXJIMBO BCTAHOBIIEHHS CTEHTY BiApa3y MpH TepMiHax BariTHocTi 38 - 39
THUXKHIB, KOJIM € PU3UK MOYATKY POJOBOI JISJIBHOCTI 200 MOTPIOHO PO3POKEHHS 32
MEIUYHUMHU TIOKa3aHHSIMH, 3a3BHYaii Ha TaKUX TEpMiHAX HE PUBHKYIOThH
BCTAHOBITIOBATH BHYTPIIITHI CTEHTH Y€pe3 MOKJIIMBICTh TEXHIYHOI HEBJAUl Ta PU3UKY
MPUETHAHHS TOCTITAILHOT (PJIOPH, K BapiaHT BUKOPUCTOBYIOTh TAKOX YEPE3IIKIPHY
HedpocToMiro.

Psacue mutta, dizioTepamiss Ta iIMyHOMOAYJSTOPU 3a3BHYail MPOTUIIOKA3AHI.
Bitamin E 3HMXKye TOHYC Ce4OBOAYy TOMY HOro 3acCTOCYBaHHS NpH IMi€JOHEPPUTI
BariTHUX, SIKIIIO HEMAE 3arpo3u BUKUIHS, HEOAKaHHO.

MOo>kJIMBI1 YCKJIaJHEHHS [IPU CTEHTYBaHH1 HUPKHU
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AHTErpasiHe BBEJACHHS:

[Tig cnmu30By 0O0JOHKY CEUOBOTO MiXypa B 30HI BIUKa.

[Tepdopariist CTIHKM CEYOBOIY B 30H1 MEpEeXPecTs 3 KIIyOOBUMHU CyAUHAMH.

[HTpantoMiHaNbHUN IETIHOBUN BUTHH

Perporpanne BBefeHHS:

[Tepdopariist CTIHKM CEYOBOIY B CEPEIHBOMY Ta BEPXHBOMY ITUCTOIT1

[lepdopariist MucKku, 0O4epeBUHU

[Tepdopariist napeHXiMHU HUPOK

BBeneHHs1 CTEHTY 10 MICIIsl OOCTPYKIIii

TpuBane CTOSHHS CTEHTY CIYXUTh (PaKTOPOM, 110 IPOBOKYE KAaMHEYTBOPEHHS,
Ta MOKe OyTH MPUUUHOIO pedIIOKC-TeTOHEDPUTY!

VY Bumnajkax, KOJIHM IHTECHCUBHE KOHCEPBAaTUBHE JIIKYBaHHS MPOTATOM 2-3 1110 He
OPU3BOAUTH JI0 3HWKEHHS I1HTOKCHKAlli Ta KyNipyBaHHS S$BHUIL T[OCTPOIrO
nienoHepuTy, ciif 3pOOUTH ONEpATUBHE BTPYYaHHS JPEHYBAHHS HUPKU IUIIXOM
yepe3mkipHoi Heppocromii mia Y3l koHTposiem, a 3a BIICYTHOCTI HEOOX1AHOIO
ob/lalHaHHSA Ta MIATOTOBJICHUX CHEIlaicTiB  Hedpo- abo mienocToMii 3
JEKATCYJISIIEI0 HUPKU (B JaHUH MOMEHT HE BUKOPUCTOBYIOTh). CBO€YacHa orneparis
JI03BOJISIE TIOMIEPEAUTH PO3BUTOK BAXKKOTO THIMHOTO MPOIECY B HUPII 1 BariTHICTh
3aKIHYY€TbCS ~ TEPMIHOBUMHM  HOPMAQJIbHMMH  TOJOTaMHd 32  HAasgBHOCTI
Hedpomnienoctomu. Hedpocromiunuit ApeHax ciig 30epiraTd Micias MOJOTIB 10
BIJIHOBJICHHSI TOHYCY C€4YOBHMX NUIAXIB (4-6 TwkHiB). IlepepruBaHHs BariTHOCTI Ha
BHUCOTI aTaKu MEJIOHEPPUTY € HETOPECUHUM.

AHTHOAKTEpiaJbHA Tepalis

Bubip anTuOakTepiadpbHUX TpemapariB, KpiM 3arajJbHUX  KPHUTEPIiB,
BU3HAYAETHCS iX OCOONUBICTIO (PapMaKOKIHETHKM B OpraHi3mi Marepi Ta Iuioja,
3JIATHICTIO MIPOHUKATH Yepe3 IUIALCHTY 1 YMHUTH YIIKOJKYI0Uy A0 Ha eMOpiOH Ta
T, Ta TEPMIHOM BariTHOCTi. Bimomo, mo HaWOUIBII BHUCOKHA PHU3HK TPOSBY
eMOpPIOTOKCUYHOI Ta TEPAaTOTEHHOI Jii JIKIB BiA3HA4YaeThes y nepmux 3-10 THxKHIB
BariTHOCTI. BUKOpPHUCTOBYIOThCS  AJi  JIIKyBaHHS  HAMIBCUHTETHYHI aHAJIOTU

MEHIWIIHY: OKCallWJiH, aMIIIWIIH, aMIIoKC, KapOeHIIWIIH, aMOKCHUIIWIIHY
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KJaBynaHaT Ta iHm. Lli mpenapatu 3aCTOCOBYIOTH y BEIMKUX J03aX MO 2 rpamu 4-6
pa3iB Ha 100y. Y BariTHHUX 13 TSHKKUMHU (OpMaMH Mi€TOHEPPUTY BUKOPUCTOBYETHCS
MOTYy)KHa KOMOiHOBaHa aHTHUOAKTepiaJibHA Tepamis. Y KOMIUIEKCI JIIKyBaHHS
BUKOPHUCTOBYIOThCSl TpemnapaTH [e(aloCIOPHHOBOTO Ta aMIHOTJIIKO3UIHOTO (32
KUTTEBUMU TIOKa3aMu a00 pE3UCTEHTHOCTI (Jopd B BHUKOPUCTOBYIOTH B
MIHIMAQJIBHUX TEpPaneBTUYHUX J103aX) psiB. 3aCTOCOBYETHCS  METPOH1AA301
BHYTPIIIHROBEHHO KpamneiabHO. B maHmii yac craproBa Tepamis MOYMHAETHCS 3
BUKOPUCTAHHS  aMOKCHUIIWJIIHY  KjaBynaHaTy. JIiKyBaHHS  TMOYMHAEThCS 3
BHYTPILIHBOM'SI30BOTO BBEACHHSA, a MOTIM Mpenapar NPU3HAYA€TbCS BHYTPIIIHBO.
edypokcuM nmpoHUKaE Kpi3b IUIALICHTY, alieé JI0Ka3iB HOTO eMOpPIOTOKCUYHOTO YH
TeparoreHHoro egekry Hemae. lledporakcum y miaHi Oe3neku 3acTOCyBaHHS Y
BariTHUX >IHOK HE JOCIIJKEHO, aje€ y TBAapUH TEPATOrE€HHOI Jli HE BUSBJIEHO.
ledrpiakcon He cmij NpuU3HAYATH BariTHUM, OCOOJMBO B MEPIIOMY TPUMECTPI
BariTHOCTI, SKIIO JO LbOIO HeMae aOCONIOTHMX IIOKa3aHb, XOd4a IPOBEAEHI
JOKJIIHIYHI JOCIIKEHHSI HE BUABWIM OYyIb-IKOI MyTareHHOi UM TEPaTOTeHHOI ii
npenapaTty. Y MICISANOJIOTOBOMY MEpPIOAl JIIKYBaHHS HPOBOAUTHCA TUMHU CaMHUMU
3acobamu, SIK 1 I yac BariTHOCTI. JIikyBaHHSI recTaliiftHOTrO MieJOHEPPUTY Ma€e OyTH
TPUBAIUM. SIKIIO JIIKyBaHHS NPOBOAUTHCA MPOTATOM JBOX THXKHIB, TO 4YacToTa
penuanBiB cTaHOBUTH A0 60%. [l TpuBajaoro JiKyBaHHS BHKOPHUCTOBYIOTHCS
npenaparu HiTpodypaHOBOIroO psiy, K1 MICISA 2-T0 MICSLS BariTHOCTI B J0OOBIH 1031
50-100 Mr piako BUKIWKAIOTh IMOOIYHI peakilii 1 MOXYTh 3aCTOCOBYBATHCH JO
HACTaHHS IOJIOTIB.

Indysiiina Tepanist

bararokomnonenTHa iH(Yy3iiHO-TpaHdy3iliHa Teparmis COpsSMOBaHa Ha
HOPMAJII3aI[ll0 PEOJIOTIYHUX BIJIACTUBOCTEH KPOBI, MOJIMIIEHHS MIKPOLMPKYJIALIT,
JIC3IHTOKCHUKAI[II0, TIOTIOBHEHHS JAe(PIIUTy BOJAM, EJIEKTPOJITIB, OUIKIB, 00'emy
[UPKYIIOI0U0T KPOBi, 00'€eMy IUPKYIIOI0YOT TJIa3MH, Ha MiIBUILEHHS T€MOTJIO0IHY.
[IupoKkO BUKOPUCTOBYIOTHCS PEOMONITIIIOKIH, p-H.PiHrepa, po34uH TIJIIOKO3H 3
IHCYJIIHOM Ta XJIOpUIOM Kajito. 3actocoByerbcsa 10% po3uuH ansOyminHy,

CBDXKO3aMOpO’KE€Ha Iula3Ma. BUKOpPUCTOBYecs palliloHaJibHE OUIKOBE XapuyBaHHS.
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3aranbHU 00CST PiIMHY, 110 BBOJUTHCS BHYTPIIIHHOBEHHO, CTAHOBUTH 2,5-3 NITpH
Ha J100Y.

JIikyBaHHSl BAriTHHUX i3 rOCTPUM Mi€JIOHePPUTOM, AJTOPUTM:

1. Y31 aupok. OOOB'I3KOBO MPOBOIATHCA Oi10XIMIUHI Ta 3arajdbHOKITIHIYHI
JOCJTIIDKEHHS KPOB1, BA3HAUYCHHS TPYIH KPOBI1 Ta pe3yc-hakTopa

2. Ornsn rinekoJiora, TeparneBTa.

3. BigHOBIEHHS BIATOKY ceyl 3a JTOTIOMOTOIO0 BCTAaHOBJIEHHS BHYTPIIIHBOTO
CTEHTY a00 30BHIIIHBOTO CEYOBIJHOTO CTEHTAa B HUPKOBY MHUCKY 1 3aJIMILIEHHS HOro
Ha 2-3 1o0u, TpH  HEMOXJIUBOCTI  BHUPINIYETbCA MHUTAHHA  CTOCOBHO
YITHC(uepe3uikipHa MyHKIIIiHA HePpocToMisi). Y ceuoBUN MIXyp BCTAHOBIIIOETHCS
karerep Do, A0 sKOro (Qikcyecs CEYOBOJOBMI KareTep, IO 3arobdirae Moro
MHUMOBUIBHE BIIXOUKEHHS a00 BUIAJIKOBE BUIAJICHHS.

4. TlociB ceui Ha (opy Ta 4YyTIHMBICTh 10 Ab 13 ceyoBOJOBOro Karerepa Ta
CEYOBOI0 MiXypa.

5. VY wmeil xe 4ac IpOBOJUTHCSA IHTEHCHMBHA aHTUOaKTepiaiabHa, 1HQY31iiHA Ta
JIE3IHTOKCHUKAIlIiHA Tepamis. 3 CEeYOBOJOBOTO Karerepa (30BHIIIHBOIO CTEHTY)
000B'sI3K0BO  OepeThcsi 0ak.MOCIB ceul J0 MpU3HAYEHHS aHTUOIOTHKIB, IIOIHS
KOHTPOJIIOETHCS CTYMIiHBb JIEHKOUUTYpIi Ta JiedKkouuTapHa (Gopmyna KpoBi, 1000BUN
aiype3 Ta Jiype3 Mo apeHaxkam. Y auHamiii: Yepesd 2-3 nHi, y pa3i CTUXaHHS
rOCTPOr0 TMPOIECY, BCTAHOBIIOEThCS TOCTIMHUNM CTEHT Yy HUPKY (OaxaHo 3
AHTUPEQIIIOKCHUM KJIAallaHOM) Ta MHUTTEBUM KOHTPOJEM HOTO MICISl CTOSHHS 32
nonoMororo Y3J1. Y3/I HUPOK BUKOHYETHCS IIOAHS 3 METOK KOHTPOJIIO 32 CTAHOM
HUPKOBOI NapeHXIMHU 1 npapaHedpito. [licns BCTaHOBIEHHSI CTEHTa PEKOMEHAYETHCS
KaTeTepu3allisi cedoBOoro mixypa karerepom Do Ha 2-3 m100M 7S BUKIIOUCHHS
pedmrokciB. 3a BIACYTHOCTI €eKTy Bij JIKyBaHHS XBOpPa TOTYEThCS 10 HeHpocTOMii
OJTHUM 3 JOCTYIHI MeToAiB. Ilicis cTuxaHHs 3amaJbHUX SIBUI] Ta BCTAHOBJICHHS
CTEHTY XBOpl OyiM TIEpeBEACHI IMOJIOTOBOTO OYAMHOKY JIJisi CIIOCTEPEKEHHS abo
po3pokeHHsi. Omeparliss 3HagoOwnacs B 2 BUIMAJAKaX BHACHIAOK HAsBHOCTI B
NEepIIOMY BHIIAJKy JOTOCHITaJbHOIO TMapaHeppury, a B I1HIIOMY OOCTPYKLIi

ceyoBoay KameHeM. Y 1 BariTHO1 3HajoOujacs 3amiHa CTeHTa uepe3 1,5 micsus
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BHACIIOK HoOro 1HKpycTamii CcoOJsIMH 1 BHHHUKHEHHSM TOBTOPHOi aTaku
nieoHedputy. Y pelmTH BariTHUX CTEHT 3aMIHIOBABCS TICHS 3arOCTPEHHS
niegoHedputy dvepe3 1-1,5 wicsmi, BUJAJICHHS CTEHTY 3/1IMCHIOBANIOCS Yepe3

1-1,5 micsri miciist moJIOTB.
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PAHHS MAJITATUBHA JOIIOMOTA HAHIEHTAM
I3 NPOI'PECYIOYUM PAKOM

Muxanabuenko Mapist bopuciBHua,

CryneHTka

T'ono3zy6oBa Osnena BaJsepiiBHa,

K.ME/I.H., aCUCTEHT

XapKiBChKHI HAIIIOHAILHUNA MEIUIHUHN YHIBEPCUTET
M. XapkiB, Ykpaina

Beryn. Y cydacHOMY CBITI CIOCTEPITa€ThCS TEHACHIIIS A0 3pOCTaHHS MOTpeOu
B MaJIaTUBHIA JOMOMO31, IO MOB’S3aHO 31 CTAPIHHAM HACEJIEHHS Ta MOIIMPEHHSIM
TSOKKMX XPOHIYHUX 3aXBOPIOBaHb. OcOONMBOI yBaru noTpeOyroTh OHKOJIOTTYHI XBOPI.
[larieHTH 3 M3HBOIO CTAJIEI0 PAKy MAIOTh 3HMXKEHY SIKICTh KUTTS, SKa, K MPABUIIO,
MIPOTPECUBHO MOTIPIIYETHCS 3 PO3BUTKOM 3aXBOproBaHHA. Hapasi oHkoemijemiyHa
CUTyallis B YKpaiHl XapaKTepU3YEThCS HE JIMIIE BHUCOKUM PIBHEM 3aXBOPIOBAHOCTI
aje 1 3HAYHUM BIJICOTKOM XBOPHX Yy TEpMIiHAJbHIA CTajil 3aXBOPIOBaHHS, SIKi
noTpeOyIOTh NaliaTUBHOL TOMOMOTH. PaHHS maiiaTMBHA 10OMOTa pO3MOYHMHAETHCS 3
MOMEHTY BCTAHOBJICHHSI 3arpo3JIMBOTO JJIsi JKUTTS JlarHo3dy Ta 3abe3mneuye
MOJIETIIIEHHST yCiX HETaTUBHUX CHMIITOMIB TOB’S3aHHX 3 JIAHOIO XBOPOOOIO, HE
BUKJIIOYAIOYU pPAJIUKAIbHE JIIKYBaHHS, SKIIO BOHO MOXJIMBE. Y AaHiil poOOTI Oyno
OI[IHEHO BIUIMB PAHHBOI MAJIIATUBHOI IOMIOMOTH TMAIll€EHTaM 13 TI3HBOIO CTAIEI0 PaKy
Ha K1JIbKa aCTEKTIB SIKOCTI dKUTTH.

Lias po6oru. OmiHKa BIUIMBY PaHHBO! IMAIaTUBHOI JOMOMOTH Ha SKICTh
YKUTTS MAIIEHTIB 13 MPOTPECYIOYUM PAKOM.

Marepianu Tta merogu. PerpocnekTuBHe AOCIIIKEHHS Ha 0a3l pe3yabTariB
AHKETYBaHHS OHKOJIOTIYHHUX XBOPHX B OHKOJIOTIYHOMY IIeHTp1 XapkoBa, SsIKUM Oysio
HAJAaHO PaHHIO MaJiaTUBHY JTOMIOMOTY.

B nocnimxenns Oynu BxitodeHi 200 maimieHTiB SKi Majiy Mi3HIO CTAII0 PaKy 13
3aJly9eHHS OJTHOTO a00 JNEKUIHKOX OpraHiB OJHOYACHO. YCI MAIlleHTH HaJad
iH(opMaliiiHy MHUCHLMOBY 3rOjly Ha MPOBEICHHS AOCHIKeHHS. BiIMOBIAHI NaIllEHTH

Majau Ti3HI CcTadil paky, craryc eQeKTHUBHOCTI E€BpONENHCHKOT KOOMepaTuBHOI
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oHKOJIOTIYHOI Tpymu - 0-2 1 KIiHIYHUM TporHo3 6-24 wicsui. OIiiHKa CTaHy
MAIi€HTIB TPOBOAMIIACH 3a JOIOMOTOI0 AHKETYBaHHS 3a HACTYITHUMH KPUTEPISIMU:
SAKICTh XUTTS ((yHKIIOHAJIbHA OIlIHKA Tepallii XpOHIYHUX 3aXBOPIOBaHb — IITKaJia
nyxopHoro Omaromomy4us [FACIT-Sp] 1 mikama SKOCTI KHTTS B KIHIN JKUTTS
[QUAL-E]), TsDKKICTh CUMIITOMIB (CHCTEeMa OIiHKKM cuMIiToMiB EnqmonTona [ESAS]),
3agoBojieHicTh gomisiioM (FAMCARE-P16) 1 npoGiemMu 3 MEIUYHOIO B3aEMOJIIEI0
(cyOmkama MEOUYHOI B3a€MOJIi CHUCTEMH OIIHKM peaOumiTamii mpu  paxy
[CARES-MIS]). Orminka mnpoBoauiach Ha IOYAaTKy JOCHIIKEHHS Ta IIOMICSIIST
IPOTITOM 4 MiCSIIIB.

Pesyabrarn Ta oOrosopenHsi. 200 mamieHTIB 3aBepIIMJIA 0a30B1 3aXOJIU.
Yepes 3 wmicsll criocTepirajiacs He3HaYHa PI3HUILA B OLIHII MK TPYNOI0 BTPyYaHHS
Ta KOHTPOJBHOI TIpymnorw. 80 XBOpPUX BiAMIYAIM TMOKPAIICHHS SKOCTI KUTTS
BUCOKMMH Oanamu. 3aJ0BOJICHICTh JOIVISIZIOM OIIHWIA BUCOKUM Oanom 150
namiedTiB. [ oo MenuuHOi B3aeMo/I1i, XBOP1 OLIIHIOBAIM HU3BKUM 0ajioM, BiIMIYaiH
CKJIaJIHICTh CIUIKYBaHHA 3 MEIUYHUN TMEPCOHAJNIOM, CKJIAHICTh KOMYHIKallll Ta
PO3YMIHHS MPOOJIEMHU BaXKKOXBOPHUX 13 MI3HIMU CTAISIMH PAKY.

Hanpukinii 4 Micsis crioctepiraivcs 3Ha4H1 BIAMIHHOCTI B OI[IHKax 3MIH JIs
BCiX pesynbraTiB. Ile Oyno mMOB’s3aHO 13 BIUIMBOM JOCJTITHUKIB Ha CHCTEMY
KOMYHIKAI[ll MEIUYHHUX TMPAI[iBHUKIB Ta XBOPHUX, 110 3HAYHO IIJIBUIIKIO Oanu, Xoua
PI3HMIIS B SIKOCTI XUTTS Oyja HE3HAYYIIOIO 3a MEPBUHHOIO KIHIIEBOIO TOYKOIO, 1€
JIOCJIJDKEHHST TTOKa3ye 0aratooOiIstodi BUCHOBKH, SKI MIATBEPIKYIOTh 3HAYYIICTh
PaHHBOI MATIATUBHO1 JOTIOMOTH TAIlIEHTAM 13 MPOTPECYIOUUM PAKOM.

BucHoBku: Oyno BiAMIYEHO TIO3UTHUBHUNM BIUIUB PAHHBOI MaJllaTUBHOL
JIOTIOMOTH Ba)KKOXBOPHM, aJI€ € MOTpeda B MOJAIBIINX TOCTIHKeHb B AaH1i ramysi. €
HEOOXIJIHICTh B TOKpAIeHHI [ESIKWX acleKTiB HaJaHHA MEAUYHOI JIOTIOMOTH
(Hacammepenn y MeEIWYHIA B3a€EMOJII MDK XBOPMMH Ta TIEPCOHAIIOM) 3ajyIs

OOJIeTIIIEHHSI CTaHy XBOPHUX K1 3HAXOASATHCS B CKJIATHOMY CTAaHOBHIITI.
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BILIMB ITPOI'PAMU ®I3UYHUX BITPAB Y ITAJIIATUBHIN TOITOMO3I

OpJaosa Cogis KocrssHTHHIBHA

CryzaenTka 6 Kypcy

XapKiBChKHM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET
I'os03y6oBa Osiena BasiepiiBHa

K.MeJI.H.

XapKiBChKHM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET

Beryn: ®izkynpTypa BUKIMKAIa MIABUINCHWN 1HTEpeC 10 peadimiTarii
OHKOJIOTTYHHMX XBOPHUX 3arajioM, a Takox JO MajiaTUBHOI JA0MOMOTU. TUM He MeHIll,
MIATPUMII Ta BIIHOBJIECHHIO (PI3MYHUX (PYHKIINA y XBOpPHX Ha HEBWJIIKOBHUW pak 3
00MEKEHOIO TPUBATICTIO KUTTS MPULISIIOCS BITHOCHO Majio yBaru B JOCIIIKEHHSIX
MaJIlaTUBHOI JOTIOMOTH Ta B KJIIHIYHINA MPaKTHII].

BinburicTe mangiaTUBHUX MAIIEHTIB BiAYYyBalOTh YUCJIEHHI CUMIITOMHM, TaKl SIK
BTOMa, OUIb, 3aJUIIKa Ta HYAOTa, SKI MOXYTb CHPHUSATH 3HUKEHHIO (HI3UYHOI
aKTUBHOCTI a00 HaBITh OC3MISUIBHOCTI, 1 TaKMM YHHOM TIOTIpIIyBaTH (i3UYHE
(yHKILI1OHYBaHHS.

[TamienTn 3amumanucs (Gi3MYHO HEAKTHBHUMH, HE3BKAIOYM Ha 3HAYHE
3MeHIIeHHs 00t0. L{I BUCHOBKM BUMAararoTh CUCTEMAaTUYHOrO MiAXoAy (Iporpammu),
1100 MOTUBYBATH Ta IONOMOITH NAlll€HTaM MOKpAIIUTU (PI3UYHY MPalEe3IaTHICTb.

binbmricte XBOpUX Ha pPaK BHUCIOBIIOIOTH Oa)kaHHS 3aJMIIATUCA (PI3UYHO
HE3JIC)KHUMHU SIKOMOTA JIOBIIE 1 XOYYTh 30€PErTH CUTy Ta BUTPUBAJICTH MPOTATOM
yChOTO TIeploAy XBoOpoOu. bymo mimpaxoBaHo, IO TPHOIM3HO OJIHA TPETHHA
3HM>KEHHSI (PI3MYHOI aKTUBHOCTI XBOPUX Ha pak Moke OyTH MOB’si3aHa 3 BIJICYTHICTIO
(13UYHOT aKTUBHOCTI.

Hinb: Jlng Bu3HaueHHs TOTO, K1 BUIN (DI3UIHOI aKTUBHOCTI Ta B IKOMY 00Cs31
MOXYTh TOJIMIIUTA CAMOMOYYTTSl MAJTIaTUBHUX TMAIIEHTIB, Ba)XJIMBO MPOBECTH
JOCTiKeHHsI. baraTto marfieHTiB, SKi IIyKalOTh TOpaxy IMOA0 (BI3MYHUX BIpaB 1
XapuyBaHHs, BUPAKAIOTh HEBIIEBHEHICTH OO0 TOTO, CKIJIBKH 1 IKOTO poay (hizumaHOi
AKTUBHOCTI BOHU MOXYTh 3IIHCHIOBATH. 3a KIIHIYHUMHU CIOCTEPEKEHHSIMU

BUSIBJICHO, 110 0arato mMaIfi€eHTIB BiA4yBalOTh OCOOJWBI TPYAHOINl Y BH3HAYEHHI
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ONTHUMAJIbHIX HABAHTAKCHb.
Hapasi icHye oOMexeHa KiNbKICTh JOCHIKeHb, NPUCBSUEHUX (Di3UUHIN
aKTUBHOCTI cepeJl TaIl€HTIB, fAKI TMOTPeOYOTh TmajgiaTuBHOI jomomord. Lli
JOCTIJPKEHHSI 9acTO OOMEXKEHI METOJOJOTIYHUMH aCIEKTaMU, TaKUMH SK Majuid
po3Mip BHUOIPKM, MPEACTABICHICTh HEOJHOPIAHUX TPYH, a TaKOX HEIOCTaTHIM
OTMCOM TIporieAyp BTpy4aHHs. [ oTpumaHHs OUIbII TOYHOI iH(GOpMAIli Ta mopas
moa0 (PI3UYHOI AaKTUBHOCTI Yy TMajiaTUBHUX TMAli€HTIB, HEOOXIAHO MPOBECTU
OBl HAYKOB1 AOCTIPKEHHS 3 BpaXyBaHHSIM BUIIE3a3HAYCHUX OOMEKEHb.

Marepiaiu Ta MeTtoau: Mu B3sUTH 32 OCHOBY JOCTIIPKCHHS aBTOPIB, 30KpemMa
Line M Oldervoll Ta iHmmx, mo crocyetbcss "KoHTponto cumnromiB 000"
YyacHuKaMH JOCTIPKEHHS CTaldd TAaIll€eHTH, sKI TepedyBajidi Ha NalTlaTUBHOMY
BIIJIVICHHI Ta B1/IBI{yBaJIM OHKOJIOT1UHY aMOynaTopito. T1 maiieHTH, K1 BiAMOBIAAIH
BCTAHOBJICHUM KPHUTEPISIM, MaJd MOXIJIUBICTh CAMOCTIMHO JICTaTHCS 10 JIIKapHi
KA 200 CKOPUCTATUCA TaKCl, aBTOOYCOM YW MIPUBATHUM aBTOMOOLIIEM.

JIns OLIHKM CTaHy XapyyBaHHS Ta 3axBOPIOBAHOCTI TNAIIEHTIB MEpeN
BKJIFOYEHHSIM JI0 MporpaMu OyJjio 31HCHEHO B3STTS 3pa3ka KpPOBl1 JUIsl BU3HAUCHHS
piBHS Tremorio0iHy, anbOyminy T1a C-peaktuBHoro Oinka (CPb). Baxmmuso
BII3HAYUTH, IO JKOJHA 3 ITUX 3MIHHMX HE OyJa BHKOpPHCTaHA I BH3HAYCHHS
MPUAATHOCTI MAIIEHTIB JIJIS1 y4acTl B TOCIIIKEHHI.

AHKeTa JJIs1 y4aCHHUKIB BKIIIOYA€E TPU MIKAIH ISl BUMIPIOBAaHHS 1HTEHCUBHOCTI
HYJIOTH, BTOMH Ta OOJIIO, a TakoX pi3HI (i3u4Hi cumnTomMu. Buin Oanu Ha
IIKajJax/MyHKTaX CUMIITOMIB BKa3ylOTh Ha OUTbII BUPAXKEHI CUMIITOMH.

Takox NPOBOAMIIOCS BUMIPIOBAHHS MacH TiJla Ta 3pOCTY YYacHUKIB. IHIEKC
Macu Tijla pO3paxOBYBaBCs SIK Bara B Kulorpamax, MOJUIEHA Ha KBaApaT 3pOCTY Y
MeTpax. Di3uuHy Mpare3aTHICTh OL[IHIOBAIM 3a JIONMOMOTOI0 TPhOX TECTIB: BiICTaHb,
MpoiIeHy 3a 6 XBUJIMH (TECT 6-XBWJIMHHOI XOAKOM); yac cuasun-crossuu (tect STS);
(GyHKIIOHATBEHUN JOCTYN (BUMIPIOBaHHS OallaHCy).

Pesynbratn Ta o0rosopennsi: lle nocmimxenns Il ¢a3u Bkazye Ha
MEePCIEKTUBHI PE3yJIbTAaTH CTPYKTYPOBAHOI MporpaMu (Pi3WYHUX BIpPAB JIJIs TAIIEHTIB

13 MaJIaTUBHUM PAKOM Ta OOMEXKEHUM MpPOrHo30M KUTTA. Ilicis 6-TrxkHEBOTrO
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BTPYYaHHS  CIOCTEPIrajocsi 3HayHe 3HIWKEHHS  (Pi3udyHOro  muckomgopry,
MOKPAIICHHS €MOIIMHOTO CTaHy Ta MiABHINCHHS (PI3MYHOI Mpare3aaTHOCTI cepes
Mall€HTIB, SIK1 Opalid y4acTh.

[le, HacKUIBKM HaM BIiAOMO, € OJHHM 13 TEpPIINX JOCITIKEHb, IO
CUCTEMATUYHO AOCIIIKY€e €PEKTUBHICTh CTPYKTYPOBAHOI IPYMOBOi MPOrpaMu BIIpaB
Ha IIMPOKOMY CIIEKTpl1 TMAIE€HTIB 13 pakoM Ta OOMEXEHHUM TPOTHO30M JKHUTTS.
[Iporpama rpynoBux BOpaB Oyina peanizoBaHa Ui Ili€l TPyNH, HE3BaKalOUd Ha
BapilaTMBHICTh y BIIll, JlarHo3axX, CTaJigX 3axBOPIOBaHHA Ta (PI3SUIHOMY
¢byHKIIIOHaNTFHOMY cTaTycl mamieHTiB. JlocBimueHi ¢izioTepaneBTH BIAMOBIIATH 32
TpEHYBaHHS, a BIpaBW OyJld aJanToBaHi A0 I1HAUBIAYadbHOrO PIBHS (Di3UYHUX
MOKJIMBOCTEH KOXKHOTO MAIli€HTA JJIs1 JOCSTHEHHSI MAaKCUMAJIbHOTO €(EeKTYy.

BucnoBku: @i31uHI BOpaBU B NaNTIaTUBHINA JOMOMO31 MPEACTABISIOTH COOOI0
CKJIAJHMUH AacIeKT, 110 MOJK€ BIUIMBAaTH Ha SKICTb JKUTTS mauieHTiB. Hapgaxi
pe3ynbTaTH, SIK Cy0'€KTHBHI, TaK 1 00'€KTHBHI, CB1I4aTh MPO MOTEHIIHHY KOPHUCTDH
TaKoTO MIAXOAY, 1 MOAAIbII JOCIIPKEHHS] Ha PI3HUX €Tanax 3aXBOPIOBAHHS €
BaXIUBUMHU. [IpoTe /Uisi JOCTOBIPHOTO MIATBEPIXKEHHS BILTUBY (DI3MYHUX BIIpaB Ha
NajJlaTUBHUX  TALIEHTIB  PEKOMEHAYEThCS  MPOBEACHHS  PaHIOMI30BaHUX

KOHTPOJbOBAHUX I[OCJ'IiI[)KeHB.

BUKOPUCTAHA JIITEPATYPA:
1. https://pubmed.ncbi.nlm.nih.gov/16716872/
2. ITopok . Kpictisacon JI. XK Tinnenni K. Ta iH. ®i3uyHe BTpyyaHHs i
MALIEHTIB 13 IPOrPECYIOUNM PAKOM, SIK1 BIIUYBaIOTh BTOMY: MUIOTHE TOCHIIKEHHS.

3. Nomrioka X. Peabinmitaliisi OHKOXBOPOTO B T€PMiHAIBHIN CTafdill.

125


https://pubmed.ncbi.nlm.nih.gov/16716872/

JABOPATOPHA JJIATHOCTUKA TEMO®LIIN

Pyo0seBcoka Kapuna Iropisha,
CrynenTtka

Crapimko Oxkcana MukoJiaiBHa,
CTapIluii BUKIa1a4y Kadeapu 3araabHoi
MEJIMIIMHY 3 KypcoM (Di3MUHOI Tepartii
JIHIMPOBCHKUM HAITIOHATBLHUN YHIBEPCUTET
imeni Onecs ['onuapa,

M. [uinpo, Ykpaina

Beryn./Introductions. Ilomyk mopyimieHb y CHCTeMi 3rOpTaHHS KpOBI
MMOYMHAETHCS 3 PIIICHHS] KOHKPETHUX 3aBJaHb IPU HASIBHOCTI BIANOBIIHUX KITHIYHUX
MposiBiB, 6araTo reMopariyHuX 3aXxBOPIOBaHb MAIOTh MOAIOHI KIIIHIYHI TIPOSBH, aje
MOTPEOYIOTh PI3HUX TEPaANeBTUYHUX MIAXOAIB, TOMY JiabopaTOpHa J1arHOCTUKA
3aiiMa€ BAXKJIUBY POJIb I JOCTI/HDKCHHS Ta BUSABJICHHS MPUYMH T€MOPAridyHOIro
CUHAPOMY a00 CXWJIBHOCTI A0 TpoMOodinii. JlabopaTopHa miarHocTuka remodimii Ta
XBOpoOM BimeOpanaTa NOBUHHA MPOBOAUTHCS MPOTATOM BChOT'O KUTTSI MAIIEHTA, 11€
1 € BaXJIUBUM (aKTOPOM €(PEKTUBHOCTI Teparii IuX 3aXBOPIOBaHb [3].

Hine pocaimkennsi./Aim. Po3rissHyTH J1abopaTopHi METOIW J1iarHOCTHKH,
0COOJIMBOCTI $IKOi MOJISATal0Th B MOXJIMBOCTI BPaxOBYBAaTH BHECOK KIITHHHHX, 1
MJIa3MOBUX YYAaCHHUKIB T€MOCTaTUYHOI peakiii Ta ixHpoi KoHieHtparii. CydacHe
oOnagHaHHS JO03BOJISIE BUSABIISITH TOPYIICHHS arperamii TpOMOOLMTIB, MOMIYaTd
paHHI  O3HAKW  BHYTPIIIHHOCYJAMHHOTO  3TOPTaHHS  KpOBi,  JI1arHOCTYBAaTH
rinepiOpUHOII3, a TAKOXK aHAII3yBaTH €(EKTUBHICTh TPU3HAYEHOTO JIIKYBaHHSI.

Marepiaim Ta wmeromau./Materials and methods. AwnamiTHuHUE OIS
JTTEpaTypHUX JDKEPEIT, TUPEKTUBHUX IOKYMEHTIB, CTATUCTUYHUX JIAHUX.

KuarouoBi ciaoBa: remoinmis, CUCTEMU 3ropTaHHS KpoBi, TPOoMO, MeETOIu

IIarHOCTUKH.

['emo@inii — e rpymna 3axBOprOBaHb, MpU AKUX AePIIUT (HaKTOPIB 3ropTaHHS

MPU3BOJUTH JI0 TIOSIBU TEMOPAridHOTO CHUHAPOMY. BUSBISIOTH BpOKEHI Ta HAOYTI
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dbopmu remodinii [2].

JlaﬁopaTopHa I[iaFHOCTI/IKa MOPYIIEHb CUCTEM reMocrasy 3HiﬁCHlO€TbCﬂ B

3-u eTanu:

Etam - ckpuHIiHTOB1 TeCTH;

Etam - sikicH1 3aMiHHI IpOOH;

Etam - TecTH 1110 yTOYHIOIOTH Aiarto3 [9].

CKpUHIHTOBI KOAryJOJOT14HI TECTH BKIIOYAIOTh:

BuzHaueHHS KUIBKOCTI TPOMOOIIUTIB;

BusHaueHHs 4acy KpOBOTeUI.

Bu3HaueHHs! akTHBOBAHOI'O YaCTKOBOI'O TpoMOoIuIacTHHOBOro yacy (AUTY);

BusznayeHHst mpoTpoMOIHOBOTO Yacy;

Busnadenns BMicTy ¢iopuHoreny [10].

Oco0mmBocCTi

pe3ynbTaTiB

3aXBOPIOBAHHS 3rOpTaHHs KpoBi npeactasneHi y Taommii 1 [1].

CKPUHIHTOBUX TECTIB TIpH pi3HUX (opmax

Taoaunng 1
Oco01uBOCTI pe3y/IbTaTIiB CKPUHIHTOBHUX TECTIiB
Moskause . . . KinpkicThb
[IpoTpombiHOBHIT ac AUTY Yac kpoBoTeul .
3aXBOPIOBAHHS TPOMOOIIUTIB
HeMmae 3aXxBOproBaHHsS | HOpMaJbHUI HOPMaJIBHUI HOPMAJIbHUA HOpMaJbHa
Temodimist . N N
A a60 B HOpMAaJTbHUH IO 0BKEHHIH HOpMaJTbHUN HOpMaJbHA
. HOpMaJIbHHI
XBopoba HODMATLHM HOpMaJlbHUN ~ a00 a6§ HOpMaJibHa a00
Bime6opanna [4] p MOTOBKEHUIN . 3HIDKEHA
ITOJOBKEHUIH
HOpMATILHHH HOpMaJibHa 200
Jledpext TpoMOOIUTIB | HOPMATLHHH HOPMAJIbHUN a0o P
p P P
. 3HIKEHA
ITOOBKEHUIH

CKpHUHIHTOBI TECTH MPOBOASATH JUIsi BU3HAUCHHS TMOTCHIIAJBHUX MPUYHH

KpOBOTEUI.

IIporpom6inoBuii yac (ITY) — 11e CKPUHIHTOBHI TECT OIIHKH 30BHIIIHHOTO

KAacKaJy 3TOpTaHHs IUIa3MHU KpoBi. XapakKTepus3ye€ CTaH 30BHIMIHBOTO IIISAXY

3rOpTaHHs KpOBI (3aJ€KUTh Bl BMICTY (DaKTOPIB MPOTPOMOIHOBOTO KOMILIEKCY), HE

3aJIEKUTH BiJl KUTBKOCTI TPOMOOITUTIB Ta BMICTY 1HITUX (haKTOPIB 3rOPTAHHSI.

[MY - nonmomxenuit (mporpomOinoBuii iHgekc (I1I) — 3Hmwxkenuit, a MY 1

MDKHapoJiHe HopmMmami3oBane BigHomieHHs (MHB) - migBuieni) - BpoOKEHHI
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nedinut ¢.11, ¢.V, d.VII, ¢.X.

MY - yxopouenmit (I - 36inmpmenuit, a [TY 1 MHB — 3Hmxeni) - cran
rirnepKoaryJsiiii, MACUBHE HAJXOKCHHS TKAHUHHOTO TPOMOOILTACTHHY B KPOB [5].

AKTHUBOBAaHUII 4YacTKOBUII TpomOomiaactuHoBuii vac (AYTY) - 1ue
CKpUHIHTOBUH TECT OIIIHKKM BHYTPIIIHBOTO Kackamy 3ropraHHs. AUTY Oinbid
3HAUUMMMA TECT ISl IEPBUHHOTO BUSIBICHHS martosorii, HK [TY, ockiibku BUSBIISIE
remopinito A ta B 1 nasBuicte AB. Ilogoexenns AUTY moxe BKka3yBaTu Ha
BpoKkeHul abo HabyTuit nedinut ¢.11, ¢.V,d. VI, ¢.I1X, ¢.X ¢. X1, d.XII.

Bxopouennss AUTY moxe crocTepiraTucs npu TpomMo603ax, TpoMO0oeMOomisX,
rinepkoaryisiiiHii ¢asi ABC-cunapomy.

Yac kpoBoteui (Meroguka JIploka) — dYac BH3HAYEHHS KpPOBOTEYl 3
MIKPOCY/IMH IIKIpH TICIS MPOKOJYy 3BUYAHUM cKapudikaropoM. Yac kpoBorteul
XapaKTepU3y€e KUIbKICTh TPOMOOIUTIB, iX (YHKIIOHATBHY aKTUBHICTH Ta B3a€EMO/IIIO
3 CYIMHHOIO CTIHKOIO. [6]

KisibkicTh TPOMOOIMTIB - MMiIpaXyHOK KUIBKOCTI TPOMOOLIMTIB 32 JJOTIOMOT OO

MIKpPOCKOIIa a00 reMaToJIOTYHOro aHajizaropa.

TpomoOinoBuii yac (TU) - CKpUHIHTOBUN TECT Ha NOJIMEPHU3AIiI0
¢bi0puHOTEHY.
Konuentpaunia ¢iOpuHOreHy - dac 3ropTaHHs pO3BEIACHOI IUIa3MH 3

HAJIJTUIIIKOM BUCOKOAKTUBHOTO TpOMOiIHY. OCHOBHUM TECTOM, 1110 XapaKTepU3ye CTaH
BHYTPIIIHHOTO Kackaay 3roptanHs kpoBi € AUTY, a tectom, 1110 XapakTepusye CTaH
30BHIIIHKOrO Kackamy [T (Taomuus 2) [8].

Taoauus 2

HiarnoctuuHe 3nadennsa AUTY ta ITY

AYTY T4

OmniHka aKTUBHOCTI BHYTPIIIHBOTrO Kackaxy kposi (BMK),
npekanikpeiny ¢.XII, ¢.XI, ¢.IX,d.VII, ¢.V, nporpombiny,
1 B JIesiKiil Mipi, BMicTy ibpuHOTeHy™*

Ominka aktuBHocti ¢.VIL ¢. X, ¢. V,
mpoTpoMOiHY 1 B JesKiid Mipi BMicTy iOpuHOTEHY

KOHTpOJ'IB 3a J'IiKyBaHHHM rénmapuHoOM

KOHTpOJ'IB 3a HiKYBaHHSIM HCIIPAMUMU
AHTUKOAT'YJITHTAMH

Busnauenns BoBuakoBuii anTukoaryssat (BA)

*[Ipumitka: KoHuenrtpauis GpiOpUHOreHy MOYMHAE BIUIMBATH Ha PE3yJIbTAaTU

pH Horo 3HwkKeHHi. L{i TecTu He T03BOJIAIOTH KUIBKICHO BU3HAYUTH (DiOpuHOTEeH ab0
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HOr0 3HW>KEHHS.

BusiBnenns nediuuty ¢GpakTopiB 3ropTaHHS 3a JOTMOMOTOI0 SKICHHX 3aMIHHHX
npo0. Ilicna BusBiaeHHs mnogoxkeHHs AYUYTY 1 3HmwkenHs akrtuBHOCcTI ¢.VIII
MPOBOJIUTHCA TECT 3MINIyBAaHHSA. J3MIIIYEThCS IIa3Ma TAIli€eHTa 3 TICBHHUM
KOMITOHEHTOM Y criBBiHomIeHH] (1:1) y mogoBxkeHoMy ckpuHiHroBoMy tecti [T ta
AUYTY. V¥V Ttabmumi 3 mpeacTaBiieHI KOMIIOHEHTH IS 3aMIHHMX IPOO Ha BMICT

¢dakrtopiB 3ropTaHHs [7].

Taoauua 3
HasiBHicTh (paKTOPIB 3ropTaHHs Yy KOMIIOHEHTAX
JJISi BAKOHAHHA KOPEeKUIHUX TeCTIB

KomnonenTu ajist 3MinryBaHHs Vv VI X |IX]|VHT{XI|XII
HenpoTpomOiHi30BaHa 1a3Ma I

-F o+ - - - + + | +
(BaSO4-ma3ma)
CupoBaTtka + | - |+ |+ |+ - + | +
[Ina3zma nedinuraa o ¢.VIII + |+ |+ |+ ]+ - + | +
[Tna3zma nedinuraa §. IX + |+ |+ |+ | - + | + | +
KonTtpoabpHa mnazma + |+ | + | + | + + + | +

*TIpUMITKH «+» — (paKTOp HAIBHUM; «-» — (PaKTOp BIACYTHIM.

Hudepenuiiina qiarHoctuka ne@inuty (GpakTopiB IpOTPOMOIHOBOTO KOMILJIEKCY
MPOBOAMUTHCS METOJIOM 3aMIHHHMX Ipo0 3 BUKOpUCTaHHSM TecTy [TY mpomoskeHoMy
AYTHY.

VY npobipmi 3MimyoTh 50 MK JTOCTIKYBaHOI 0€3TpOMOOIIMTHOI IJIa3MHU Ta

50 MKJ1 KOMITIOHEHTY 11715t 3mitryBanHs (Taomwuis 4) [5].

Taoauus 4
HasiBHicTh (paKkTOpiB 3rOopTaHHs
Hedimut Y AUTY BaSO4- Cuposatka Hopwmanbnaa
¢axTopa miasma miasma
I T H* T 5 T
v il il +* - +
Vil I1 H - + +
X I1 11 - + +
*Ipumitkn: «H» — wopma «II» — momoBxkeHHS; «+» — HOpMaTi3ais

MOKa3HUKA; «-» — Hopmasizailisi moka3Huka BiJICYTHS.
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Pe3yabTaTn Ta 06roBopenns./Results and discussion. Ha croromui cucremy
dbepMEeHTHHUX peakIiii 3ropTaHHS KpOBI BHBYEHO JOCHUTh JeTanbHO. [Ipote
(YHKITIOHYBAHHSI 1 pOJIb OKpEMHX O1JIKIB Ta peakiiiii 10 I[bOT0 Yacy 3aJUIIal0ThCs HE
3’sicoBaHUMHU. OCOOJIMBOCTI peakilii CUCTEMHU TeMOCTa3y MPU PO3BUTKY KPOBOTEY Ta
(dakTopiB, SKI BIUIMBAIOTh HA arperamiiHHy BJIACTUBICTh TPOMOOLIUTIB, TIPH
nabopatopHii aiarHoctuill remodinii. TouyHui a1arHo3 3axBOprOBaHHSA MOXKe OyTH
BCTAQHOBJICHUW TUIBKM HA OCHOBI TMPOBEACHHSA Ja0OPAaTOPHUX AOCHIIKEHB, TOMY
HEO0OX1/IHa SKICHA IMIITOTOBKA CIEHIATICTIB JJa00paTOpHOI CIyXKOM Ta KIIHIIUCTIB.
Touna miarHocThka Temo(dimi € HaI3BUYANHO aKTyalbHUM 3aBIAHHSM OXOPOHU
310pOB’sl.

BucnoBok. bionoriuna cucrtema, 1o 3abe3nedye 3 0JTHOr0 00Ky 30epeKeHHs
PIAKOrO CTaHy LHPKYJIIOIOYOl KpPOBI, a 3 IHIIOIO IONEPEIKEHHS Ta YCYHEHHS
KpOBOTEY, MO3HAYAETHCS SIK cUcTeMa remocrasy. Ll qBOoeMHICTh MPOTUIIEKHOCTEN
HE0OX1Ha JUTsl 30€PEKEeHHSI )KUTTSI OpraHi3My. 3a3HauyeHH1 CUCTEMH 3ropTaHHs KPOBi
TICHO B3a€MOJIIIOTH 3a0€3Meuyr0Uu 30€peKeHHS KPOB1 B CYJIUHHOMY PYCIl y PIAKOMY
arperaTHOMy CTaHl Ta 3yNMHHKY W TMOMNEPEIKEHHS KPOBOTEYl MPH IMOIIKOKEHHI
cymuau. Li cucremu mpuiiMarOTh y4acTh Y BaXKJIMBUX TMPOIIECAX >KUTTEMISIBHOCTI,
Takl SIK 3amajieHHs, pernapailisi TKaHUHU Ta iH. J[iarHO3 3aXBOpPIOBAaHHS MOXE OyTH
BCTAHOBJICHUW TIJIBKM Ha OCHOBI TMPOBENEHHS Ja0OpPATOPHUX KOATyJIOTIYHUX
nocaipkeHb. Ha choroaHimHiii J1eHb reModiiisi € HEBUIIKOBHOI, TOMY CaMe
reMoCTa3 € BaXKJIMBOIO JIAHKOIO B MPOIECI MIATPUMKHU CTAJIOTO CTaHy XBOpOro. 3a
BiJICYTHOCTI CBO€YaCHOi MEIUYHOI JOMOMOTH, MOPYIICHHS TeMOCTa3y MOXE CTaTh
MPUYMHOIO JIETAIBHOTO pe3ynbraTy. Came TOMy AyKe BaKJIMBUN PO3BUTOK I[HOTO

HANpsIMy B MEAMIIMHI.
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CTPATEI'THI OIIXOAU 10 HONEPEIKEHHS JUTAYOI CMEPTHOCTI
Y CBITI TA YKPAIHI

Cnaoxuii I'ennagiii OJgexciiioBuy,
I.Me.H., ipodecop

Y3KropoAchbKuil HalllOHAIBHUN YHIBEPCUTET
M. YKropon, YKpaiHa

Nynauk Ceitiana BasepiiBHa,

JT.MeJI.H., ipodecop

Hamionanpauit Meauunuii yaipepcuteT iM. O. O. boromosnbiis
M. KuiB, Ykpaina

Anmaii Muxaiiiio MuxaijioBuy,

Boiicak Muxaiijio IBanoBuu,

KHIT «3THEM/]» 30P

M. Ykropoa, Ykpaina

Beryn. IlonepemkeHHs: CMEPTHOCTI JITEH € aKTyaJlbHUM 3aBAAaHHSAM IS BCIX
KpaiH cBiTy. lle BU3Hayae, M0 JepKaBHA MOJITHKA MOBUHHA OYTH CIIPSIMOBAHOI HA
BUPIIICHHA TWUTaHHS MIOJO0 MOXJIMBOCTI TOBHOIO BUKOPHUCTAHHS ICHYKOYOI'O
MOTEHITIATy /Ui 3a0€3MEeUeHHS PO3BUTKY AITEH, IUISIXOM CTBOPEHHS CIPHUSTIHBOTO
cepeloBUIlA ISl ONTUMAJIBLHOIO E€MOIIITHOTO, KOTHITUBHOTO Ta COIIAJIbHOTO
PO3BUTKY, a TaKoX 3a0e3MeueHHsl palllOHaJbHOTO XapuyBaHHS, ONTHMAaJIbHOTO
(13UYHOrO 1 ICUXIYHOTO PO3BUTKY, 3aXUCTY BiJI HEraTUBHOTO BIUIMBY COLIAJbHUX,
€KOHOMIYHHX 1 €KOJIOTIYHHUX JIETePMiHAHT (DOpMYyBaHHS 370POB’sl, 3a0€3MEeUEHHS MPU
HEOOXITHOCTI PAaHHBOTO BTPYYAaHHS 1 JOCTYIy JO peabulTamifHuX TMOCIYT;
3aMpOBaKEHHS MIIXO0y, 3aCHOBAHOIO Ha BUPIINIEHHI KOHKPETHUX NOTped AiTed i
cimeii B HajaHHi miaTpuMmku [ 1, 2].

Meta poGoTH: JOCIIIUTH Ta MPOAHAII3ZYBATH Cy4aCHI CTPATErivyHl MIAXOAH 10
MOTEPEKEHHS JUTSU0T CMEPTHOCTI.

Marepiaau Tta metroau. Mamepianu: MDKHApPOJHI Ta HAI[IOHAJIBbHI aKTU 3
MUTaHb TONEPE/KEHHS] JTUTAY01 CMEPTHOCTI. Memoou: 610;110CeMaHTUYHUH,
CUCTEMHOTI'0 MiAX01Y, CTPYKTYPHO-JIOTIYHOTO XapaKkTepy.

Pe3yabTatn Ta 00roBopeHHsi. B xomi TpoBeneHOTro MOCTIIKEHHS OyIo
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BCTAHOBJICHO, M0 THUTAHHSIM TIOMEPEHKCHHS IUTAY0I CMEPTHOCTI MPUAUISETHCS
3HaYHAa yBara Ha MDKHApOAHOMY piBHI. Tak, 3 METOI0 CKOPOUYEHHS KIUIBKOCTI
BUIIAJIKIB TUTAYOL 1 MamtokoBoi cmMepTHOCTI y ¢BiTi OOH Oyno npuiinaro ['nmobanbHy
CTpaTerito 3 OXOPOHHU 3J0pPOB'S KIHOK 1 JITEH 1 CYMPOBOKYIOUY il 1HII[IaTHUBY
«KoxHa >KiHKa, KO)KHa JUTHHa», ['7100abHy CTpaTeriio OXOPOHH 3J0POB’S JKIHOK,
JiTer Ta miTKiB « BrokuBatu, nporsitaTty, 3MiHoBaTH» (2016—-2030 pp.).

Ha pisai BOO3 BOO3 0Oyno mnpuitaaro [mobampamii mman mid «Koxen
HOBOHAPOJ/KEHMID», KUK mouaB AisitTh y 2014 poli 1 MICTUTh «IOPOKHIO KapTy»
CTpaTeriuHux Jid MO0 MiHIMi3allii 3amo01KHOI CMEPTHOCTI Ta MEPTBOHAPOIKEHHS
HOBOHAPOHKCHUX, a TAKOXK CIPHUSIHHIO 3HMKEHHIO MAaTEPUHCHKOT 3aXBOPIOBAHOCTI Ta
cmepTtHOCTI [3-5]. JIns BupillieHHS MUTaHHS MO0 CKOPOYCHHS TUTSIY0I CMEPTHOCTI
BOO3 craBuTtsh 32 MeTy Bxke 0 2025 poKy OXONUTH AKICHOIO METUYHOKO JOIIOMOT OO
npu  HapoJkeHHI 95% KIHOK, 4AKi OyAyTh HapOJKyBaTh 3a JOIOMOTOIO
KkBamiikoBaHOro (axiBIl, a KOXKHA KIHKA 1 11 HOBOHApOPKEHA JUTHHA OTPUMAIOThH
e(DeKTUBHUN SKICHUI 1 ajekBaTHUU naorisiA. OXOIUIEHHS SIKICHUM JOTJISIIOM
HOBOHAPO/DKCHUX Yy TPYIl PU3UKY MAa€ CTAHOBUTH TpuHaiMHI 75% JiTeH, skl He
JUXa0Th MPYU HAPOJKEHHI 1 OyIyTh peaHIMOBaH1 3a JOMOMOTOI0 IITYYHOI BEHTHJISLIIT
JIETEHIB 1 MacKu; IMoHaimeHmie 75% cTabiIbHUX HEJOHOIICHUX HOBOHAPOKEHUX
abo miteit Baroro MeHnmie 2000 T OTpUMArOTh JIOTIISA 32 METOJAOM KEHTYpy 1 1HIIUN
NIATPUMYIOUMM  porian; 75% HOBOHAPOKEHHX 3  MOXIMBOK  CEpHO3HOIO
OakTepiaibHOIO 1H(EKII€I0 OTPUMAIOTh Tepamil aHTUOIOTHKaMH. BaxiuBum
KOMITOHEHTOM IIbOTO € 3B'I30K 3 MiAXOJAaMH 3a YYacTI0 TPOMAJCHKOCTI Ta
0aThKiBCBKUMH Tpymiamu [6, 7].

HeoOx11H0 3a3HaYNTH HA Ba)XKJIWBICTH B JOCSATHEHHI 3aBJAaHHS 110 3HWKEHHIO
JTUTSA4Y01 CMEPTHOCTI MaroTh Llinelt cTanoro po3BuTKy [8] SKMMU BU3HAYEHO OCHOBHI
HAIPSIMKH 1 B TAHOMY HAIPSMKY.

[IpaBo Ha 310pOB'S MUTWHW BU3HAHO 0a30BMM MIPABOM JIIOJMHUA B Pl
MDKHApOJHUX aKTIB JO SKUX 30KpeMa BIIHOCATHCA MIXKHAPOAHUN TMAKT MPO
€KOHOMIYHI, COIIaJIbHI 1 KyJbTypHI mpaBa, KoHBeHIlIS Mpo JIKBIZAIi0 BCiX (GopM

aucKkpuMiHamii moao xiHok ta Kouseniis npo npaBa mutuau [9, 10]. [Ipu mpomy
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BOKJIMBUM IMIXOJIOM, KMl € OCHOBHUM Yy €(EKTMBHHMX CTpaTerisix — Ie Miaxif
«BCHOTO JKUTTEBOTO MHKIY» JJIsl JOCATHCHHS HAWBHUIIMX CTAHAAPTIB (Hi3UYHOTO,
MICHUXIYHOTO 1 COIIAJILHOTO 370pOB's 1 OJ1aronoyiyydsi Ha KOXKHOMY BIKOBOMY €Talll B
TOMY YHCII y AiTel, BPaXxOBYIOUM IO 370POB'S JIIOAWHH B KOXHOMY BIKOBOMY
nepioJil BIUIMBAE HA MOTO 370pOB'S B HACTYIHI MEPIOJU, a TAKOXK OMOCEPEIKOBAHO
BIUIMBA€ Ha 3JI0POB’S HACTYMHUX MOKOJiHb. HeoOXimHO 3a3HauMTH, 110 MPUHIIMII
OXOpOHA 37I0POB'S MPOTATOM BCHOT'O JKUTTEBOTO IMKIY BKJIIOYae B cebe Oarato
CKJIQJIOBUX, TIPU [[bOMY MPOBITHUMH 3 HUX € SIKICTh JOTJISAY 3a BariTHUMU >KIHKaMU
Ta HOBOHAPO/KEHUMH IIThbMH, €()EKTHBHA AISUIbHICTh CUCTEMH IJIaHYBaHHA CiM’1
AKICTb MEAMYHOI JOMOMOTH NpPH HApOJKEHHI, CBOEYACHE MPOBEJIEHHSA IMyHI3allii,
IpyJAHE BUTOJOBYBaHHS 1 SIKICHE XapyyBaHHS, aJCKBAaTHUW PO3BUTOK JTUTHHU Y
PaHHbOMY JWTHUHCTBI, 1HBECTYBaHHS Yy JIOJCHKWN KamiTaj (JiTH), 1HBECTHUI B
CUCTEMY OXOPOHHM 370poB'st 1 kKajpu [11].

B Vkpaini peanizaiiis nmpaBa KOXHOi TUTHHU Ha 3JI0POBE KUTTS TapaHTYETHCS
Ta pernameHntyeTbcss Konctutyiiero VYipainu [12], OcHoBaMu 3aKOHOJABCTBA
Ykpainu npo oxopony 3a0poB's [13], 3akony Ykpainu «IIpo 0XOpoHY AUTUHCTBa»
[14]. V BKka3zaHUX 3aKOHOJABYMX aKTaX 3a3HAYCHO, IIO JIiTH B YKpaiHi rapaHTOBAaHO
3a0€3IMeUyIOThCSl HEOOXITHOI MEIWYHOIO JIOTIOMOTOK0 Ha BCIX PIBHAX i HaJTaHHS,
3JI0POB'Sl 3 METOIO 3a0€3MEeUCHHS MAKCUMAJILHO JIOCSKHOTO PIBHS 1X 37I0POB'S.

VY pi3HI pOKHM HE3aJeKHOCTI YKpaiHM 3 METOI 30€peKeHHS 1 3MIIHEHHS
3I0pOB'st AiTel Oylno MPUNHATO psii 3aKOHOMABYMX aKTIB, SKI periaMeHTYBaJd
3a0e3nedeHHs e(PeKTUBHOO Meau4yHow nonomororo aited. Ie 3akon Ykpainu «Ilpo
3aranbpHOAEpKaBHY nporpamy "HarionaneHuii miaH aiil moao peanizaiii KonBeniii
OOH mnpo mpaBa autuau" Ha mepiog a0 2016 poky [15]; Jlepxana mporpama
«PenpoaykTuBHe 3710poB's Halii» Ha nepiog g0 2015 p. [16]; 3akon Ykpainu «IIpo
3aranbHOJEPKABHY Nporpamy IMYHONPOQIIaKTUKA Ta 3aXHUCTy HACEJICHHSA BIA
iHpekmiianx xBopod Ha 2009-2015 poxu» [17], Posmopsmkenns KMY «llpo
3aTBEP/KEHHS TUIaHy 3axoAiB 3 peamizauii y 2013 poui HalioHaABHOTO MPOEKTY
«HoBe XuTTsS» — HOBa SKICTh OXOPOHHM MAaTEpPUHCTBA Ta JIUTUHCTBaY (YKa3

IIpesuaenta Ykpainu Big 27.04.2011 p. Ne 504/2011) [18], BupoBamKeHHs 3aX0/11B
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SAKOTO Maj0 BHUPIIIUTH KOMIUIEKC MHUTaHb, MOB’SI3aHUX 13 OXOPOHOIO 3J0POB'S
MaTepiB, BIKMBAHOCTI [ITEH, 3HIKEHHS MEPTBOHAPOKYBAHOCTI, IiABUIICHHS
AKOCT1 HaJaHHS TEPUHATAIBHOI JOMOMOTH, aje€ 3 TMPUYUHU HECHPUSTIMBOL
€KOHOMIYHOI CHTYyaIlli peasi3alfito MPOeKTy OyJI0 MPU3YNUHEHO MocTaHOBO0 KMY
Big 05.03.2014 p. Ne 71 [19]. Kpim Toro B Ykpaiui misuta HamioHaneHa mporpama
«ditu Ykpainn» [20] sika Oyna mogomxkena Yka3zom llpesuaenta Ykpainu «IIpo
J0JJaTKOBI 3aX0/AM 11040 3abe3mneueHHs: BUKOHaHHS HarioHaneHoi mporpamu «JliTu
VYkpainn» 1o 2005 p.

Crix 3a3HauMTH, 10 MPOTATOM OCTAHHIX POKIB MOJITHKA PO3BUHEHUX KpaiH B
TOMY YHCI YKpaiHM CHOpsIMOBaHAa Ha BUPIMIEHHA JAeMOrpagiuHuX MmpoodsieM i
HiJBUIIECHHS HApOJKYBAHOCTI JJIi JOBTOCTPOKOBOi IEPCHEKTUBU BIITBOPEHHS
HACEJICHHS Ui 4Or0o MPOBOJUTHCS MOCTIMHUN aHali3 COIladbHOI MOJITUKH IOJ0
3MILIHEHHS PENpPOAYKTUBHOTO 370pPOB’A 1 MOMEPEIKEHHS PENpPOIyKTUBHUX BTpaT.
basyrounce Ha J0CBiAI NpPOBIIHUX KpaiH, SIKMHA BKa3aB Ha Te, L0 IHUTAHHA
MOTIEPE/KEHHST TUTSAY0i CMEPTHOCTI Ta 3HIDKCHHSI TEPUHATAIBHOT 1 MallFOKOBOIO
CMEPTHOCT1, HE MO>KHA BUPIIINUTU BUKIOYHO CYYaCHUMU MEIUYHUMH TE€XHOJIOTISIMU
BUKOPUCTAHHAM BHCOKOTEXHOJIOTIYHOTO OOJaJHaHHS, TOMY CTa€ 3pO3yMIUINM
HEOOXI1THICTh 3aCTOCYBaHHS aJIEKBAaTHUX 3aXOJ1B OPraHi3alliitHOTO 1 YIIPaBI1HCHKOTO
XapakTepy, Akl B 3M031 3a0€3MeYUTH HAJaHHS JOCTYITHOI Ta SIKICHOI IepUHATaIbHOI
nonoMoru. B VYkpaini BHOpPOBaJ)KeHO MOJENb perioHami3amis MNepuHaTaIbHOI
JIOTIOMOTH, CKJIaJ0BOI KO € 3aCTOCYBaHHS CY4YacCHMX MEIUYHMX TEXHOJOriH 3a
PIBHSIMM 11 HAJIaHHS B 3aJI€XKHOCTI Bl CTYIEHS IEPUHATATBHOTO PU3UKY TOLIO.

[Ipu ubOMy ClliJl 3ayBa)KUTH, 1110 HA TaHOMY €Talll B YKpaiHi BIACYTHI 10401
Jlep>xkaBHOI porpamu a6o HarioHansHUM IJIaH M IIIOJ0 OXOPOHHM 37I0POB'S AiTel Ta
I1JUTITKIB.

BucnoBku. basyrouuce Ha gokymentax OOH, BOO3, IOHICE® ypsay i3
3aJy4yeHHSIM 3alllKaBJIEHUX CTOPIH HEOOXIJHO: OHOBUTH HaLlIOHAJIBHY MOJITUKY
CKEpOBaHy Ha 30epeKeHHS 3I0POB’Sl Ta KUTTA JiTel; 3a0e3neunT QyHKI[IOHYBAHHS
MISJIBHICTH CHUCTEMH 3a0e3ledYeHHs SIKOCTI MEOWYHOI JONOMOIM 3 HaIaHHA

BHUCOKOSAKICHUX TIOCIYT [Jii HOBOHApO/UKEHUX Ta XBOPUX [ITEH; po3poOUTH Ta
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3aMpoOBaIUTH 1HHOBAIIHI TEXHOJIOTIT i1 TOJIMIICHHS TMOKA3HUKIB 370pOB'S
HOBOHAPO/KEHUX Ta MaTepiB; B X0/l pedopMyBaHHS CHUCTEMH OXOPOHU 370POB’s
ONTUMI3YBaTH CHUCTEMY EKCTPEHOI MEIUYHOI JOIMOMOTH MIiTSIM B KPUTHYHUX ISt
3IOpPOB’Sl Ta JKUTTS CTaHax; CTBOPUTH YMOBU JJisi TapPMOHIMHOTO (PI3UYHOTO Ta
IHTEJIEKTYaJIbHOTO PO3BUTKY AiTEH; MOTHBYBAaTH Ta HABUUTU OATHKIB TEXHOJIOTISIM
30epekeHHsT Ta 3MIITHEHHS 3/I0pOB’S TiTEH; MOCHIUTH TPOMAJCHKHA KOHTPOJb 3a
JOCTYIHICTIO, €(PEKTUBHICTIO Ta SKICTIO MEIWYHOI JOMOMOTH MATepsSM 1 JITSIM
IUISXOM TIIBUINEHHS YCBITOMJIGHHSI Ta PO3IIMPEHHS y4YacTi B JaHOMY IIpolieci

CIIJIBHOTH.
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XAPAKTEPUCTHKA MTIOKA3HUKIB TATAPSI BTPAYEHUX POKIB
"KATTSA BHACJIIIOK NEPETYACHOI CMEPTI JITEM 10 I’SITA
POKIB )KUTTSA

Caadkmnii I'ennagiii OsekciioBuy

JT.MeJI.H., ipodecop

VYKropoJchKuii HalllOHAJIBHUM YHIBEPCUTET

M. YKropoa, Ykpaina

HNynauk Ceitiiana BanepiBHa

I.Mea.H., podecop

Hamionanpauit Meauunuii yaisepcuteT iM. O. O. boromosnbis
M. KuiB, Ykpaina

Anmait Muxaiisio MuxaitjioBuu

Bboiicak Muxaiao MuxaijaoBu4
KHIT «3THEM/I» 30P
M. Ykropoa, Ykpaina

Beryn. MaiiOyTHe nroAcTBa B 3Ha4yHIM Mipl 3aJ€XHUTh Bl CTaHy 370pOB’S
JiTeH, B 3B’SI3KYy 3 UMM 30€peXKEHHS J>KUTTS Ta 370pOB’S [ITeH € KIIYOBUM
3aBJaHHSIM Ha JIepKaBHOMY piBHI. 30€peKEHHS KUTTS Ta 3[0POB'S AITEH € OJIHIEIO 13
KJIFOUOBHUX 1 HAMOUTbII aKTyaJIbHUX NpOoOJieM JIepKaBU Ta CYCHUIbCTBA, OCKIIbKU
3JI0POB'Sl TUTAYOTO HACEJICHHS 11€ 1HTErpabHUN MOKa3HUK ()OPMYBaHHSI MMOTEHITIATY
310pOB's CyCIUJIbCTBA Ta AKOCTI iX xkuTTs (BOO3, 2015; FOHICED, 2016).

OOH T1a BOO3 Bka3y1oTh Ha T€, 110 y CBITI 3HA4YHA KIJIBKICTh JITEH MOMHUpPAE y
Billl 0 5 POKiB XUTTA, Npu 1boMy 46% 3 HUX ToMUpae y mepur 28 THI KUATTA
(FOHICE®, BOO3, 2019). OOH, BOO3, CgiroBuii 6ank Ta KOHICE®, BOO3
MPOTHO3YIOTh, 0 MPHU BIACYTHOCTI €PEKTUBHUX diM AK Ha TII00AaTbHOMY, TaK 1 Ha
nepkaBHUX piBHAX, mpoTsroM 2017-2030 pokiB MOXyTh mnomepTd Oiu3bko 60
MUIBHOHIB JiTel y Bii 70 5 pokiB xutTTsa (FOHICE®, 2016; FOHICE®, BOO3, 2018,
2019). Buxonsauu 13 nporo OOH 3aknukae ypsaay KpaiH BU3HAYaTH HaIllOHAIBHI LTI
ctajoro po3BuTKy 70 2030 poky, y T.4. 3 MiHIMI3aIlli BUMAIKIB CMEPTEH, K1 MOXKHA
3amo0IrTH, Cepen MITe BIKOM J0 S5 PpOKIB KUTTA Ta PO3POOUTH TMporpamu 3

IMOKpAaIlCHHA HaJ{laHH:A MCI[I/ILIHO'I' JOIIOMOI' I[iT?IM 3 JOCATHCHHAM I_IiJ'II)OBI/IX 3HAa4YCHBb,
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AK1 BU3HaveHi Ha rnobansHoMy pini (FOHICE®, 2016).

Meta poborn.

BcranoButH TsArap BTpaueHMX POKIB JKUTTS BHACHIJOK MEpPEIYacHOi CMEpTI
JITEH y BiIli 10 T’ SITH POKIB JKUTTSL.

Marepiaiu Ta MeTOAM.

Mamepianu: CTaTUCTUYHI JIaH1 Tay3€BO1 CTaTHUCTUYHOI 3BITHOCTI. Memoou:
MEJIUKO-CTAaTUCTUYHHUM, CTPYKTYPHO-JIOTIYHOTO aHami3y. AHaii3 MPOBOAMBCSA 3a
nepioa 2008 ta 2017 pokiB. [Tounnaroun 3 2018 poky HE0OXiJIHI CTATUCTUYHI JIaHI
JUTSI IPOBEJICHHS aHATI3Y BiJICYTHI.

Pe3yabTaTu T2 00roBOpeHHH.

[IpoBenenuii anami3 JIUHAMIKK 3a TMEPIOJA JOCHIKEHHS mMokasHuka DALY
VYkpaiHi y BUMAAKY JUTSAY0i CMEPTHOCTI BIKOM JI0 5-TU POKIB XHUTTA B 3a BCiMa
MIpUYMHAMK CMEPTI, MoKa3aB Horo 3HmwkeHHs Ha 30,9%: 3 26237,6 (95% I 27635,6-
24822.2) no 18140,7 (95% I 20597,9-15989,2) B po3paxynky Ha 100 Tuc. miteit
BIIMOBITHOTO BiKY. B X0/l HOCHIIKEHHS BCTAHOBJICHO Mailke OJIHAKOBE 3HM>KCHHS
MOKa3HUKaA sK cepen xmomuukiB (Ha 31,8% 3 29384,8 [95% Ml 30941,4-27885,3] no
20026,3 [95% JI 23048,5-17461,7]), Tak 1 cepen miB4yatok (Ha 29,6% 3 229125
[95% 1 24175,4-21648,5] no 16136,1 [95% Al 18168,07-14378,81] B po3paxyHKy
Ha 100 THc. aiTeH BiAMOBIIHOI Karopu.

Cnip 3ayBaxutu, mo y 2017 p. HalOLIbIIy YacTKy cepel] AUTSIYUX BIKOBHX
rpyn y 3arayibHiil cTpyktypi DALY's Ykpainu ans ychoro HaceneHHs (32 BIKOBUMHU
rpynaMy B poKax) 1 3a BciMa NPUYMHAMHU Ma€ BIKOBAa Ipyna JITed BIKOM 10 5-TH
POKIB KUTTSA (2%), 0 1opiBHIOE 425194,92 pokam KUTTSL.

VY BiKOBI¥ Tpymi A0 5 POKIB KHUTTS BIKOBa rpyma 0 | pOKH KHUTTS 3aiiMae
HalOIbIIy 4YacTKy 1 cTaHoBUTH 1,35%, a BikoBa rpymna 1-4 poku KUTTA 3aiimae
0,66% (Tabmn.1).

Heo0xigHo 3a3Ha4nTH OUTBIINN BHECOK XJIOMUMKIB, HIXK JIIBYATOK, Y MTOKa3HUK
DALYs y BikoBiii rpymi 0-1 poxu sxurrs (1,38% mnporu 1,3%). Ilpu ubomy
B1/IMIYa€ThCA OLTBINMI BHECOK B TMTOKA3HUK JIBYATOK, HIXK XJIOMMUKKIB, Y BIKOBIH IpyIIi

1-4 poxu xutts (0,67% npotu 0,65%) BiANOBIIHO).
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Taoauusa 1
IHoka3nuk Ta BikoBa crpykrypa DALY (yci npuunnn), 2017 p. (poxu 3

po3paxyHky Ha 100 Tuc. aiTei BiAnmoBigHOI0 BiKy)

DALYSs Bci BikoBI VYV 1u.:
rpynu mo 1 poky | 1—4poku | 105 pokiB
DALYs (06uoei cmami)
Poku 21194675,5 285952,2 139242,7 4251949
% 100% 1,35% 0,66% 2,0%
Jieuamka
Poxku 9263488,6 121050,3 62277,4 183327, 7
% 100% 1,31% 0,67% 1,98%
Xnonuuku
Poku 11931186,9 164901,9 76965,4 241867,3
% 100% 1,38% 0,65% 2,03%

[IpoBenennii mnoOpiBHAJNBHUK aHami3 mnokasHuka DALYs B VYkpaini 3
MPOBIAHUMH KpaiHAMH TIPH JUTSYINA CMEPTHOCTI y Billl JO 5 POKIB XHUTTS 3a BCiMa
MpUYMHAMHM CMEPTI MOKa3aB, M0 B YKpaiHl MOKa3HUK BKA3aHOTO TArapa € OJHUM i3
HaWBUIIUX 1 3HAYHO MEPEBUIYBAB aHaJOT1uHMil noka3Huk B [lomburl, CiaoBauuuHi,
Yropuwmni, Himequnni, ®panii, [cnanii Ta CLLIA (puc. 1).

Heo0xi1HO 3a3HAUMTH, 1110 MIPU AUTAYIA CMEPTHOCTI y BIKOBIM Kateropii 10 5
POKIB KHUTTS AaHuM noka3Huk y 2017 p. ctanoBuB 14954,14 na 100 Tuc oci6 1 e
OUTBbII HIXX B 2 pa3ud MEPEeBHUIIYBAJIO aHAIOTI4YHI moka3Huku B Icmanii (5405,64),
®panuii (6567,13), Himeuuuni (6686,37 BiamnoBiaHO) (puc.2).

byno pocnimkeno ctpykrypy mokasnuka DALYS B YkpaiHi npu cMepTHOCTI
JUTEN y BIIll 10 5-TH POKIB KUTTS 3a cTaTucTUUHUMU gaHumu 2017 poky. (Tabi.2).

B xoxi mpoBeneHOro AOCHIPKEHHST OyJio BCTAHOBJICHO, 11O MEPIN PEUTHHTOBI
MiCLIi B 3a3HAUCHOMY IOKa3HHMKY 3aiiMaioTh poO3Jalyd y Marepi, SIKi OB S3aHUM 13
BariTHICTIO Ta HeOHaTaIbHI po3nanu (34,75% [95% I 28,29-39,29], p<0,001), nami Oynu
HeiHdekmiiHl xBopodu (26,8%) Tpere Miciie 3aiHsIM HeHaBMUCHI TpaBmu (8,46%).
AHami3 mokazaB, mo nokasHUK DALYs B munamimi 2013-2017 pp. migBuimuBes 3a
HACTYITHUMH KJIacaMH XBOpPOO: CAMOYIIKO/DKEHHSI 1 MIKOCOOMCTICHE HACHIJIBCTBO -

59,86%, 111 1H}peKIiiH 3axBoproBaHHs Ha 21,42%; HoBOyTBOpeHH: - 18,9%;

141



21 000,0

I

Q

[

o 17000,0

E E

g

= 150000 : ; ; : |

i — —i— —— o

E 11 000,0 —= ¢ ¢ X

2 v o

E 9.000,0 Mo Ao == — ¢

&

6 70000 2013 2014 2015 2016 2017
——TTobma 11706,82 11416,93 11073.84 1111537 10548,11
—B—Cropamumma  14010,09 14409.69 1412574 1387111 1292967

VropmHa 13187.62 13042,74 13088.43 11782.33 1120231
—=HiMeunna 9527.22 9642,74 936,16 943128 9315,66
PR — 0454.45 9179,17 9284,03 9135,79 8942,65

lemanis 7642,97 7938,62 7706.41 7697,15 7671.5
——CIIIA 15001,32 14971,06 14991.66 14864.42 14452.67
—— Vipaita 18898.14 1956315 2031828 1915747 18140,67

Puc. 1. lunamika nokaznuka DALY's npu aursiviid cMepTHOCTI 10 S pokiB

KuTTH, 2013-2017 pp

18000,0

16000,0 /’\

14000,0
5 12000,0 t y : —
5 | - —— \
3) 10000,0
S
= 8 000,0 *~— < — .
= e 5 —

6 000,0
4.000,0
2013 2014 2015 2016 2017
—4—I[lonmpma 8419.83 8137.5 7805.58 7856.23 7292.06
=fi—CroBaJy4HHa 10903.42 1131847 11051,96 10814,29 9885,29
VropimaHa 100025 9853,75 9894.66 8583.63 7991.62
== HiMeTTHHA 6908,51 7020,67 731292 680698 6686,37
== DpaHIia 7091.36 6814,35 6914.35 6762.91 6567,13
Icnania 535747 5654,48 542922 542677 5405,64

e CTITA 12210,08 1218536 12209,9 12080,68 11665,54
=—=—VKpaiHa 15761,01 16403,76 17146,87 15980.94 14954.14

Puc. 2. [lunamika nokasnuka YLLs (Years of Life Lost) npu nursauii
CMEPTHOCTI Yy Billi 10 5 POKIB KUTTHA (CyMa BTPAYeHUX NOTEHUIHHUX
POKIB KMTTS)
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niaber Ta xBopobu HHpoK -13,33%; xBopoOM opraHiB TpaBieHHs - 8,7%;
HeBpoJoriyHi po3nanu - 12,89%; kumkosi iHekmii - 10,27%; XpoHi4HI XBOpOOH

OpraHiB AUXaHHS - 6,71%; MCUX14H1 pO3JIaJIn Ta TOKCUKOMaHis - 4,38%.

Taoaunga 2
Crpykrypa DALYS 3a npuyuHamu cMepTi aiteii y Bini
10 S5-TH POKiB kuTTH, 2017 P.
[TpuunzU/XxBOPOOH YacTka BiJ 3araJbHOTO 2017/2013
nokazauka DALY (%) (%)
Poznagm y wmatepi, nom’sizani 3| 34,75% (95% HI 28,29- -4,59
BariTHICTIO Ta HEOHATAJIbHI PO3JIa/IN 39,29)
[H111 HeiHdekiiHl XBopoOu 26,8% (95% M1 22,96- -5.12
35,99)

HenaBmucHi TpaBmMu 8,46% (95% N1 7,14-9,57) -0,097
[H111 1HEKIiHI 3aXBOPIOBAaHHS 5,76% (95% N1 4,18-8,62) +21,42
Pecmiparopsi iHDeKIii Ta | 5,68% (95% J14,75-6,51) +5,8
TYOEpPKYJIH0O3
HoBoyTBOpeHHs 3,72% (95% M1 2,67-4,64) +18,9
3axBOPIOBAHHS MIKIPH 3,34% (95% A1 2,17-4,83) +6,09
XBOpOOH OpraHiB TPaBJICHHS 2,32% (95% 1 1,78-3,02) +8,7
HenocratHicTh XapuyBaHHS 1,4% (95% J11 0,81-2,4) -1,17
Hespousoriuni po3naam 1,34% (95% M1 0,93-1,86) +12,89
Kumikosi iHekii 1,22% (95% M1 0,92-1,57) +10,27
CaMOyYIITKOKEHHS i| 1,17% (95% I 1,04-1,33) +59,86
MI>)KOCOOMCTICHE HACUITLCTBO
TpaHcniopTHI TpaBMHU 0,97% (95% 1 0,73-1,23) -1,38
XpoHiuHi XBopoOu oprauiB auxanus | 0,66% (95% /11 0,38-1,05) +6,71
Icuxiuni posznaau ta Tokcukomanis | 0,61% (95% /11 0,41-0,85) +4,38
XBOpOOU OpraHiB UyTTS 0,53% (95% A1 0,35-0,75) +5,41
BUI/CHIA Ta  i#dekmii, mo | 0,52% (95% /I 0,43-0,66) +9,14
TIEPETAOTHCS CTATEBUM MUISIXOM
XBOpoOM CHCTEMH KPOBOOOIry. 0,48% (95% M1 0,39-0,55) -1,97
JliaGeT Ta XBOpOoOM HUPOK 0,14% (95% 11 0,11-0,16) +13,33

BucHoBkn

B xon1 gociiakeHHs: BCTAHOBJICHO, 1[0 HaWOIbIIYy YaCTKy cepell BIKOBUX TPYII
nitedt y 3aranpHid cTpyktypli DALYs B YkpaiHi aig ycix BIKOBHX Ipyll 1 3a Bcima
MPUYMHAMH CMEPTI 3aiiMae BIKOBa Tpyma JiTed y Billi 10 5-Tu pokiB xUTTA (2,0%),
110 CTaHOBUTH 425194,92 pokiB kuTTH, 1ipu 1ibomy 1,34% 3aitmMaroTh AiTH y Biii A0 1

poky xuTTa. Y nokazHuk DALYs xjmomuuku 10 1 poOKH >KUTTS BHOCSTH OUIBIIUIN
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BHECOK, HIX JIBYaTKa BiANMOBiAHOI BikoBO1 Kateropii (1,38% mpotu 1,3%), 1, maiike
OJIHAKOBUI BHECOK Y BiKOBIii kareropii 1-4 pokiB xkutts (0,67% npotu 0,65%).

[Tokazano, mo mokazHuk DALYs 3a mepioj AOCHIPKEHHS MPU CMEPTHOCTI
AiTel y Billl A0 5-TW POKIB JKUTTS B YKpaiHi 3a BCiMa MPUYMHAMH CMEPTI 3HU3UBCS
Ha 30,9%: 13 26237,59 (95% I 27635,56- 24822,16) no 18140,67 (95% I
20597,98-15989,25) B pospaxynky Ha 100 Tuc. miteidt BiamoBimHoro Biky. Ilpu
[[bOMY, BCTAHOBIJICHO Mail’ke€ OJIHAKOBE 3HIDKEHHS MOKAa3HUKA K Cepell XJIOMYHUKIB
(ma 31,8% 3 29384,84 [95% 1 30941,42-27885,33] no 20026,33 [95% I 23048,56-
17461,71]), Tak i cepen niByatok (Ha 29,6% 3 22912,53 [95% I 24175,40-21648,56]
no 16136,15 [95% JI 18168,07-14378,81] 3 po3paxynky Ha 100 THC. BIATOBITHUX
mitedt. Ilpu 1bOMYy TOKa3HMK BKAa3aHOTO TArapa B YKpaiHi 3HAYHO IEPEBUIILYE
aHanoriuni nokasHuku B [lombmn, CrmoBauuuni, Yropmusi, HiMeuuuni, ®panmii,
Icnanii Ta CIIIA.

3. Bcranosneno, mo y 2017 p. B YkpaiHi HalOUIbIINIA BHECOK Yy TMOKAa3HUK
DALYSs y npu cMEpTHOCTI AIT€H y BILI JO S5-TH POKIB JKUTTA BHOCATH PO3NAIU Y
Marepi, Kl MOB’SI3aHUM 3 BariTHICTIO Ta HeoHatanbHi posnaau (34,75% [95% I
28,29-39,29], p<0,001), a Takox inmii HeiHdeKIiiHI XBopoou (26,8% [95% I 22,96-
35,99]) 1 nenaBmucHi tpaBmu (8,46% [95% I 7,14-9,57]). Ilpu upoMy B auHaMiri
2013-2017 pp. BcraHoBieHO miABUIICHHS TokasHuka DALYs 3a HactymHumu
KJIacaMHU: CaMOYIIKOJDKEHHS 1 MIXKOCOOUCTICHE HacuiabCcTBO - 59,86%, iHmIl
iH(eKIiiHI 3axBoproBaHHs Ha 21,42%; HOBOoyTBOpeHHS - 18,9%; niabeT Ta XxBOopoOU
HUpOoK -13,33%, xBopoOuM opraniB TpaBieHHS - 8,7%, HeBposoTiuHi po3naan 12,89%,
kuikoBi iHdexkii - 10,27% Ttomro.

4. 3a pe3yabTaTaMu JOCIIKEHHSI BCTAHOBJICHO, IO B YKpaiHi OKAa3HUK CyMHU
MOTEHI[IHHUX POKIB KUTTS BTpAadeHUX BHACHIAOK mepenyacHoi cmepTi (YLLs) y
BIKOBIW KaTeropii AiTeit g0 5 pokiB xkuttsa y 2017 p., ( 14954,14 na 100 Ttuc mitei
BIJIMOBITHOTO BIKYy) OUTBIII HI)K B 2 pa3u MEPEBUINYE BKa3aHl MOKa3HWKU B Icmadii

(5405,64), Opanii (6567,13), Himeuuuni (6686,37 BIATIOBITHO).
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CYYACHA JIATHOCTHUKA BPOHXIAJIBHOI ACTMHU Y JITEA

CMmukajioBa Ouiekcanpa AHaroJliiBHa

Crynentka 6 Kypcy

JIHIMPOBCHKUM JIepKaBHUN MEIUUHUN YHIBEPCUTET

M. J{ninpo, Ykpaina

Tapan Oabra MuxkoJiaiBaa

KaHJIMJAT MEIMYHUX HayK, JIIKap-TeaiaTp BUILO1 KaTeropii
acUCTEeHT Kadeapu meaiaTpii 3 Ta HEOHATONOT1T
JIHITTPOBCHKOTO JEP>KaBHOTO METUIHOTO YHIBEPCUTETY

Meta podotu. [IpoBecTu aHani3 HayKOBHX POOIT, Cy4aCHUX 1H(POpMAIIHHUX
JAHUX CTOCOBHO Cy4acHOI JIIarHOCTUKUA OPOHX1aJbHOT aCTMH Y JITEH

Marepianu Ta MmeTonu aociimkenHsi. O 0a3yeTbCs Ha aHaNi31 HAYKOBUX
crareil, MoHorpadii, nepeaoBUX MiPYyUYHUKIB, aBTOpedepariB qucepTalliiHux pooirT,
€JIEKTPOHHUX pecypciB Mepexi Internet

Beryn. BponxianbHa acTMa - XpOHIYHE 3aMaJICHHS AUXAIbHUX MUISAXIB 13
PO3MOBCIOPKEHOI0, ajie BapiaOesbHOI0, OOOPOTHOK OOCTPYKIIEID Ta 3POCTaI0YOI0
riNEepPPEeaKTUBHICTIO 10 PI3HUX CTUMYIIB, 3YMOBICHE CHEUU(DPIYHUMH IMYHHUMU
(cencubimzaiiero Ta anepriero) abo HecnenuPiYHUMH MeXaHi3MaMHU, OCHOBHUMU
KJIIHIYHUMHA O3HAaKaMM SIKOTO € TIOBTOPHI €Mi30[d CBUCTSYUX XPHIMIB, SIYyXH,
BIIUYTTTA CTUCHEHHS Yy TPyHAsSX 1 Kalullo, 0COOJMBO BHOYI Ta BpaHLl BHACIHIJIOK
OpoHXOCIa3My, TiepCceKperrii cim3y 1 HaOPsIKy CITM30BOi 000JIOHKH OPOHXIB.

AKTyaJbHiCTh TeMH. PO3MOBCIOIKEHICTh OpOHXIAIbHOI acTMH  Cepel
JTUTSYOTO HACEJCHHS TUJIAHETU KOJIMBAEThCd B Mexax Big 5 nmo 10% 1 mopoky
30UTBITY€ThCS. 3-TIOMDK (DaKTOPIB PU3UKY, IO 3yMOBIIIOIOTH PO3BUTOK OpOHXIaTbHOI
acTMM y JAiTeH, BUIUIAIOTH: aTOMIYHY CIAaJKOBICTh, HAsBHICTH IHIIMX aJePridHUX
3aXBOPIOBaHb, HEHUPOCHIOKPUHHI 3PYIICHHS Ta AWCOalaHC BEreTaTUBHOI HEPBOBOI
CHUCTEMHM, TINMEPPEaKTUBHICTL OpPOHXIB M0 il aJepreHiB YHACIHIJIOK YIIKOJKEHHS
KJIITUH CJIU30BOi OOOJIOHKKM OpPOHXIAJILHOTO J€peBa MOMEepEeaHIMU pecripaTOPHUMU
3aXBOPIOBAHHIMHU, MTOOYTOBY CEHCHOUTI3AIiI0 (KIII TMHTY, eMiIepMi€ MKIpU TBAPHH,

CYyXUH KOpM JJI1 aKBaplyMHHUX puO, IJIICHSABI IpuOH, Xapyo- Bl aJIEpPreHH), CE30HHY

145



CEHCHOLTI3aLIiI0 10 KBITHYYUX POCIHH, (AaKTOPU HABKOJIMUIIHBOTO CEPEIOBUIIIA.

He3Baxkatoun Ha 4ucCieHHI (yHIaMEHTaNIbHI JOCHIIKEHHS TOHKHX MEXaHI3MiB
maToreHesy, po3poOKy HOBUX €(EKTHBHHMX JIKAPCHKUX TpernapariB, OCBIYEHICTh
XBOpHX 1 JIIKapiB, CTBOPEHHs crenianbHux nporpam BOO3, 1o TenepinrHboro yacy
HE BJAETbCS B3ATH I1J] KOHTPOJb 3aXBOpIOBaHHICTL Ha bBA. 3a nanumu
eMiIeMIOJIOTIYHUX JOCHIIKeHb, PIBEHb MOMUPEHOCTI BA y CBITI KOJIMBAa€THCS B
mexax Bix 1 mo 18%, a cepen miteit — Bixm 5 mo 10%. [lutoma Bara BA Big yciei
naTojiorii opraHiB guxaHHs cTraHoBUTh Big 0,6 10 2% . OcoOauBYy 3HAYMMICTH
npobsiemi BA B fiTelt Hajae MOMOXKEHHsI, 3T1THO 3 IKUM, PELUANBHI XBOPOOH OpraHiB
TUXaHHS B JITEH € TOYaTKOM XPOHIYHOT OpPOHXOJIETEHEBOI MATOJIOTIi JAOPOCIIOro
Nepioy KUTTS

Pesyabrarn nociigskeHHst Ta iX o0roBopenHsi. [[iarHocTka OpOHXI1albHOT
aCTMHU TPYHTY€TbCS HacaMIlepell Ha aHalli3l aHaMHe3y Ta KIIHIYHUX TPOsBIB 3
000B’si3k0BUM fociipkeHHssM OBJI. 1le mgo3Bosise OuiHUTU CTYMiHB OpOHXIAJIBHOI
oOcTpyKIii Ta i AMHAMIKY M1J BIUIMBOM JIKyBaHHS, & TaKOX MJisi OLIbII TOYHOTO
BU3HAUCHHS SIK CTYNEHS TSKKOCT1 Hamamy, Tak 1 CTYIiHb TSXKKOCTI camoi actMu. Cif
3a3HAYUTH, 10 CHOTOMIHI 3 TO3MII JOKAa30BOi MEAUIIMHA HE BHU3HAUEHO 30JI0TOTO
CTaHJIapPTy JUIsl pEKOMEHIAIlIN 1010 TOTO, SIK MMOCTaBUTH JiarHo3 BA y mitei.

3 omHoro ©OOKy, pO3BUTKY OpOHXIaJIbHOI  OOCTpPYKIlli  CIPHUSIOTH
aHaTOMO(1310JI0T1YHI OCOOJIMBOCTI PECHIPATOPHOrO TPAKTy, CEpel SKUX HanOUIbII
BOXJIMBUMU € BY3bKICTh JUXAJIbHUX INUIAXIB, TIepeBara Ba30CEKPETOPHOTO
KOMIIOHEHTa B PO3BUTKY 3allaJIbHOTO MPOIECY. 3 IHIIOr0 — 0araro maToJOTT4HUX
CTaHIB Ta 3aXBOPIOBaHb, IO CYNPOBOKYIOTHCS CHHJIPOMOM OpPOHXOOOCTPYKIIIi,
KalllJIeM, CBUCTSYUM JUXAaHHSIM, YCKJIAHIOIOTh AudepeHIiiiny aiarHocTuky bA. 3
KJIIHIYHOT TOYKHU 30pY YK€ BaXKJIMBUM € BIJOKPEMIICHHS IITEH, K1 CKJIAJal0Th TPyIy
pusuky 3 GopmyBanHs BA dotuprox wheezing denotumiB. BpaxoByroum, 110
wheezing (cBUCTSYE AUXaHHS) € TETEPOTEHHUM 1 BioOpakae pi3HI OOCTPYKTHBHI
CTaHU y JITel 13 PI3HMM pPHU3UKOM Ta NPOrHO3aMH, BUIUISIOTH Takl wheezing
(GbeHOTUNHN: TPaH3UTOPHUM, TEPCUCTYIOUNW, HEATONMIYHUM, THKKA IHTEPMITyrOUua

00CTpyKIIis.
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AHamHes, o6TAXeHWA No aneprii (+)
Ayckynetauia, MOLLB nig 4ac sizuTy

HafAeHICTE CMMNTOMIB Nig Yac BizuTy
(wheezing npu ayckynesrauii,
3HwKeHHA MOLWB,
CHUMMTOMM TPUBANOI 0BCTPYKLLIT)

Mig 4ac Bi3UTY CMMNTOMMK BiOCYTHI

TecT i3 dhizn4HUM TecT 3 iHranauiiHum
HaBaHTAXEHHAM BPOHXONITUKOM
MNMikdpnoymeTpis IAFH BA BWKMIOYEHHA KOHTaKTy

Y OOMALLHIX YMOBaxX A 03 3 NPUHYUHHO-3HAYYLLIAM
anepreHom
MpoBoKauiiAHWA TecT
3 METaxX0oNMHOoM Mpu3aHa4eHHA npoBHOI
YU ricTamiHoMm npoTMsanansHoi Tepanii

PUCYHOK. ANropuTM 0iarHOCTUKKW BPOHXIaNLHO! acTMK Y DIiTER
Rpumitem: MOLWE = nikosa o6'emAa wWeKakicTs Buguxy, BA = BpoHXIiansHa acTMA.

Tpansutopuuii wheezing crnoctepiraeTbCsi B MEPIIl TPU POKU KHUTTS, IO
YacTillle MOB’A3aHO0 3 HU3bKUMU MTOKA3HUKAMU JIETeHEeBOi (PyHKIIIT Mpy HAPOHKEHH] Ta
3 BIUIMBOM TIOTIOHONATIHHSA OarbkiB. KpiM TOro, y OUIbIIOCTI JITEH HAsBHICTh
wheezing 10 6piYHOTO BIKY MOXE CBITYUTH MPO MAJUN JlaMeTp IUXATbHUX IUISIXIB
a00 OyTU 1HIMKATOPOM «HAJIMIPHOI 3aMajibHOI BIAMOBIA» Ha 1HGEKIIHHUN YUHHUK
(1HdekIis 1HaYKY€e OUTBII IHTEHCUBHE 3aMajIeHHS TTOPIBHIHO 3 JII€I0 aJIEPTEHIB).

Hearonmiunmii wheezing a0o #oro mnepcuCTyroUMii paHHIA [OYATOK
XapaKTepU3yIOThCS AaCTMAaTHUYHUMHU CHMIITOMaMH, IO acoIliifoBaHI 3 TOCTPOIO
pecmiparopHoro BipycHoro iH(pekmiero (I'PBI) 1 BimcyTHi mo3a ix emizomamu. Ilei
wheezing ¢eHotun crnocrepiraerbcst y AITed, sIKI HE MalOTh O3HAK aromii, y TOMY
4yuCll B ciMEHHOMY aHamHe3l. ETIONOrYHUM YMHHUKOM CBUCTSYMX XPHUIIIB y AITEH
710 2 POKIB YaCTIlIe € PECHipaToOpHO CUHIUTIANBHUIN Bipyc. J[iTH 3 MEpCUCTYIOUOIO
wheezing actmoro (abo Mi3HIM 11 MOYATKOM) MAarOTh ACTMATU4YHI CHUMIITOMH, IO
CIIOCTEPIraloThCs YMPOAOBXK JAUTHUHCTBA W TOENHYIOTHCS 3 TAaKUMHU O3HAKaMU:
KJIIHIYHI MPOSIBU aToIii (€K3eMa, ajlepTiuHri PUHIT, KOH IOHKTHBIT, Xap4oBa aJiepris),
eo3uHOQIiss  Ta/abo  miABMINEHMM  piBeHb  3arainbHoro IgE y  Kkposi;
IgEonocepenkoBana ceHCHOLTIZAIIS 10 XapUOBUX aJIEPreHIB y TEPINi POKH KUTTS Ta

710 IHTAJSUIMHUX aJepreHiB y OUTbII cTapuIoMy Billl (IpU BUCOKOMY PIBHI €KCIO3MUIIIT
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noOyTOBHUX aJepreHiB y JOMAIIHIX YMOBaX); HasiBHICTh BA y 6aTbKiB.

Taxka iHTepMiTyroO4a OOCTPYKUIIsI XapaKTEpHU3Ye€TbCA HEYACTUMHU  iX
eMi30/laMU, SIKI TIOEIHYIOThCS 3 MIHIMAJIbHOIO 3aXBOPIOBAHICTIO B MEPIOAU MIXK
pecHipaToOpHUMH 3aXBOPIOBAaHHIMH Ta XapakTEepHUMHU MposBamu aromii. Yacrora
peuuanBiB wheezing HaWOUIbII BUCOKA Yy [ITEH MEpUIOTO pOKy KUTTA. OJHaK
[IOYaTOK CUMIITOMIB Yy HEOHATAJIbHOMY IMEpIOJl, IO TMOENHYIOTHCS 3 HEJOCTATHIM
IPUPOCTOM Baru; XpHUIH, SIKI TMOB’S3aHI 3 ONIOBaHHSM, O3HAKAMH BOTHHILEBOTO
ypaXXeHHsI JIETeHb a00 CepLEBOCYAMHHOI MAaTojOrii, BKa3ylOTh Ha aJbT€pHAaTUBHUN
aiaruo3 i motpelyroTh aonatkoBoro oodcrexxeHHs. [Ipubnuzno 40% apiteit paHHBOTO
BIKY MarOTh, SIK MIHIMYM, OJHWH €Mi30] aCTMAaTHYHUX CHUMITOMIB (CBHUCTSYl XPHIIH,
Kamrenb abo aucmHoe), ane jumnie B 30% miTel MOMIKUIBHOTO BIKY 3 PEIUIUBHUM
OpOHXO0OOCTPYKTUBHUM CUHIPOMOM (POopMy€eThCsi BA 10 IKUIBHOTO BIKY.

OcHoBHi niarnocTu4yHi Kputepii BA y aireit.

Kuainiuni kpurepii:

* TUIOBI MOBTOPHI Hamaju SAyXH, NEPEBAXHO Yy HIYHUI Ta PAHKOBUH Yac
YTPYAHEHUN BUIUX 1 CyX1 CBUCTSYI XPHUIM HAJl YCI€I0 MOBEPXHEIO TPYIHOI KIITKH,
YacTille TMCTaHLIiHI (K1 BIIYYBAaIOThCS Ha BIJCTaH1);

* KJIIHIYHI €KBIBAJEHTH TUIIOBOTO TMPHUCTYIY SAyXH — emi30oau wheezing, ski
NPU3BOJATE 10 TOCTPOTO 3AYTTS JIET€HIB 1 YTPYAHEHHS BUIUXY; y JITel paHHBOIO
BIKy — 3 1 Ouiblie 3a 6 MICSIIB PELUANBIB OPOHXOOOCTPYKTUBHOTO CHHIPOMY YU
wheezing, ab0 HEMOTHBOBAHOTO HAIAIOMOIOHOTO KAl Y AITEH 3 OOTSIKEHUM T10
aromnii CiMEHHUM aHaMHE30M 1/a00 KJIIHIYHUMHU TMpOsSBaMH aTomii y JWUTUHU
(aTomiYHOTO AEPMaTHUTY, 1EPMO-PECIIPATOPHOTO CUHIPOMY, XapyOBOi ajeprii Ta iH.);
* eKcIipaTopHa 3aJulllKa, y JITel paHHBOrO BIKy — 3MilIaHa 3 MepeBakKaHHAM
€KCIIPAaTOPHOTO KOMIIOHEHTY;

* CHMETPHUYHE 3yTTs TPYAHOI KIITKH, 0COOIMBO Y BEPXHIX BIJJiIaX, BTSKIHHSA
MDKpEOEpHUX MPOMIKKIB, Y TSDKKUX BUIAIKAX — TPAXeO-CTePHAIIbHA PETPAKITIS;

* KOPOOKOBUH BIATIHOK MEPKYTOPHOTO TOHY 200 KOPOOKOBUH TOH;

e mudy3Hl CyXi CBUCTSYl Xpunu HAa (OHI KOPCTKOTO abo MOCIabIeHOTOo

IUXaHHS, Yy AIT€d pPaHHBOIO BIKY — MO€JHAHHA IU(Y3HUX CYXUX CBUCTAYUX 1
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pi3HOKaMiOEpHUX BOJIOTMX MAJO3BY4YHHX XpuUMiB (KJIIHIYHA CHUMIOTOMAaTHKa
MPOSIBISIETHCS IK OOCTPYKTUBHUM OpPOHXIT);

* BUCOKa €(PEeKTUBHICTb MPOOHOT OPOHXOMITHUYHOI 1 MPOTHU3aNaIbHOI Teparii; y
JiTe paHHBOTO BIKY MOXe OyTH BIACYTHIHM €eKT B 3aCTOCYBaHHS OpPOHXOJITUKIB.

AHaMHeCTHYHI KpUTepii:

* MEpIOIUYHICTh BUHUKHEHHS ACTMATUYHUX CHUMITOMIB, YacTO — CE30HHHM
XapaxkTep 3arocTpeHb bA;

* pPO3BUTOK TMposiBiB BA mnepeBakHO y HIYHMN 1 paHKOBUM dYac, y JiTel
PAHHBOTO BiKY 3B’ 130K BUHUKHEHHS 03HAK aCTMH 3 9aCcOM JI00HM YacTO BiJCYTHIH;

* BIAYYTTSI CTUCHEHHS Y TPYAHIN KIITLL;

* [0sBa BHWINE3a3HAYCHUX O3HAaK TiJ 4ac TmepebyBaHHs B arMocdepi
aepoajiepreHiB, MOMIOTAHTIB, Ha (DOHI pecripaTOpHUX 1HPEKIIH, Tmicas G13UMIHOTro a0
NICUXOEMOLIMHOTO HAaBAHTAXEHHsS, a TaKOX [l I1HIIMX YMHHUKIB, 3HUKHEHHS
cuMnOToMIB BA miciisi IpUIMHEHHS KOHTAKTY 3 IPUYUHHO-3HAYYLIUM aJIEPreHOM;

* CYNyTHI MNPOSIBU aTomii (QJEpriuHuid PUHIT, aTONIYHUN JAEPMaTUT, IEpPMO-
pecnipaTopHUil CHHIPOM, XapuoBa ajepris), sfKli MOXYTb 3aJI0BrO IepeayBaTH
MOYaTKOBUM O3HAKaM aCTMU;

* OOTSDKEHMIA 110 aTorii CIMEWHUI aHaMHe3.

Ominka ¢yHKINT 30BHINIHBOTO JUXAHHS 32 JOMOMOTOIO CIIPOMETPii y AiTel
Jy>’Ke BXKJIMBA SIK JJIs1 JIarHOCTUKH, TaK 1 JJisi MOHITOpUHTY BA. MiHiMalnbHUM BIKOM
JUTSL JTITEH, SIKI MOXYTh BHUKOHYBaTH (DyHKIIIOHAJbHI TE€CTH, BU3HAHO BIK 5-7 POKIB.
BusnaueHHsi OOCTpyKTHMBHUX TMOpYyIIEHb Ta 1iX 3BOPOTHICT Yy TecTax 3
OpOHXOJIITUKAMH, BU3HAYEHHS TINEPPEaKTUBHOCTI OpPOHXIB MOXYTh MIATBEPAUTU
niarHo3 bA. OpHak HOpMalibHI pe3yJIbTaTH CIIPOMETPii, OCOOTUBO SKIIO BOHH
MPOBOJIATHCS Y ACHUMMOTOMHMX JiT€H, HE BUKIIOYAIOTh aiarHo3y bBA. HasBHicTh
cumnTomiB BA y aiTeil miiBUIIly€e Uy TIMBICTh CIIIPOMETPUYHUX TECTIB.

[cHyrOul NaH1 MO0 KOPENALIHHOTO B3a€MO3B 3Ky Mk cumnromamu BA Ta
(yHKI[IOHATPHUMU ~ TE€CTaMM,  BKJIIOYAIOYM  3BOPOTHICTH  OOCTpyKIi, €
cynepewmBUMH. TspkkicTh BA, ska BHU3HA4aeTbcs 3a CUMIOTOMamMu 1 00’ €MOM

6a3ucHoi papmakoTeparii, MOraHo KOPEIIOE 31 CIIPOMETPUYHUM TokazHukoM ODBI1
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(06’em dopcoBaHoro Buauxy 3a 1 ¢ y 6ararbox BUMaAKaX HOPMaJbHUN y JITEH 31
crabutpHo0 BA). Kpim Toro, monitopunr mikpioymetpii 3 BuzHaueHHsMm [IOIIIB
(mikoBoi 00’eMHOI IBUAKOCTI BUANXY) 1 OPB1 1o ka3yroTh Morany y3rojXeHICThb 3
aKTUBHICTIO 3aXBOPIOBAHHS 1 HE HAAIWHO MiITBEP/KYIOTh YU BIIXUJISIOTH J1arHo3
BA. Ile yacTto MOACHIOETHCS TUM, MO (DYHKIIOHAJIBHI KpUTEpli Il TMOCTAaHOBKU
niarHo3y BA y giTel, Taki ik HasBHICTh O3HaK OpoHXianbHOI 0OCTpykiii — ODBI,
[TOIIB, O®B1/®XEIT <80% Bin HaNEKHUX, 3BOPOTHICTh MOPYIIEHb OPOHXIANIBHOT
NPOXIAHOCTI MiJl Yac mpoBeneHHs1 Tecty ¢ P2aronicramu (ripupict ODPBI1 Ha 12%
(a6o 200 wur) abo 10% Bim HaNSKHMX 3HA 4YeHb, 1000Ba BapiabEITBHICTH
[IOIIB >20% mnixg yac nposeneHHs mikdmoymetpii, npupict [TOLIB >20% (abo
60 n/xB) micns iHTranAiii B2aronicra, nmepeneceHo 3 kpurepiiB bA y gopociux, 1o,
Ha JIyMKY 0araTboX €KCHepTiB, Ma€ OyTU nepenisinyTo. 3Haune 30ubiieHHss OPBI1 Ta
[IOIIB micns npuiiomy OpoHXoauiararopa MATpUMYye aiarHO3 bBA, a Takox
MPOTHO3Y€ 3aJ0BUIbHY BIAMNOBIAb HA IHTAAIINAHI KOopTUKOCTepoinu. [Iporte
B1JICYTHICTh TO3UTUBHOTO OPOHXOAMIATAIIINHOIO TECTY HE BUKJIIOYAE aiarHo3y BA.

VY nitedt BIKOM O 5 POKIB MOXHA MPOBOAMTH JIESKI HOBI TE€CTH, (PYHKIIIT
JIET€HIB, SIK1 HE MOTPEeOYIOTh IXHBOI CIIBMpalll a00 MOXKIMBOCTI BUKOHAHHSI MaHEBPY
(dhopcoBaHOTO BUAMXY. 3 JOCTYITHUX TECTIB crelu(idyHa PEe3UCTECHTHICTh JUXAIBHUX
NUISXIB, IMIOYJIbCHAa OCIWJIOMETPiS 1 BHUMIPIOBaHHS 3aJHMIIKOBOTO  00’eMy
BUSIBJISIIOTHCSL HAMOUIBII TEpPCHEeKTUBHUMU. OJHAK I1i TECTHU HE OLIHIOITHCSA SK
J1arHOCTUYHI JIs BUSIBIICHHS BA 1 HeqOCTYIHI IS KJITHIYHOT TPAKTHKHU.

Posb TecTiB Ha riNepCHpUUHSTAMBICTD IUXAIbHUX IUISAXIB y AlarHoctuul BA y
JITEW 3aJIUIIAETHCS JI0 KIHISI HE BU3HAYEHOIO. ['1NepCHpUHSATINBICTh JUXATbHUX
IUISIXIB BiIOOpakae CTYMiHB iX 3amajJieHHs 1 € OAHIEI0 3 XapaKTepHUX O3HaK BA.
BponxonpoBokaliifHi TecTd, sIK IpsiMi (METaxoJjiH, FICTaMIH Ta 1H.), TaK 1 HENpsMI
(¢p13nuHe HaBaHTaKEHHS, XOJIOJIHE MOBITPS, TIMEPTOHIYHUNA PO3YHH), PO3POOIIEH] Ta
CTaHJapTU30BaHI, OHAK Y JITeH BOHMU YacTO HE YCIILIHI, OCKUIbKU (hapMaKoJIOT1uH1
J03¥ IIJIsl HUX HE BHU3HAYEHI, IO BIUTUBAE HA TOYHICTh MeToauku. CIiJl 3a 3HAYHUTH,
0 HaWOUIBII CTAaHJAPTU30BAaHUI TECT 3 METaxXOJiHOM Ma€ Halarato HIKIY

Yy TIMBICTh, HIK CUMIOTOMU B AiarHoctull BA y aiteit. [Ipore HeraTuBHUMN pe3yabTar
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TECTy 3 METaxOJIHOM y JITe, IKUi Ma€ BUCOKY HETaTUBHY MPOTHOCTUYHY LIIHHICTD,
YHEMOXKJIUBIIOE J1iarHO3 BA.

[IpssMi TecTH Ha TINEPPEAKTUBHICT, OpOHXIB OLIBII YYyTJIMBI, aje He
cnenudiuni. Henpsmuii Tect 13 Qi3MYHUM HaBaHTaXXEHHAM (3 OIrOoM) BBa)KaeThCs
HaWO1IbII (Pi3ioJoTiuHuM y AiTed. ICHYI0Th Pi3HI TPOTOKOJIM OPOHXOMPOBOKAIIIHHOTO
TecTy 3 (hI3WYHUM HaBaHTAKEHHSM: 13 3aCTOCYBaHHAM Tpeaminy (4,5 kM/ron mija dac
3poCTaHHs HaBaHTaxkeHHA Ha 51,5% mnporarom ocraHHix 4 XB), BeJIOEpProMerpa
(1,5-2 Bt/kr npotsiroM 6 XB), MOBLILHOTO OIry (68 XB Ha BIIKPUTOMY MOBITPI, III0 MA€
cynpoBoxyBarucs 30iapmeHHs M UCC no 85% Big MakcMMabHOI BIKOBOT HOPMU 3a
TEMIIepaTypH MOBITPs MEHII HIX 25 rpayciB 1 Bonorocti 70 50%). He3paxkarouu Ha
JIETKICTh MPOBEACHHS CKPUHIHTOBOTO TECTY 3 MOBLIBHUM OIrOM, Ha Kajb, IeH TecT
Majo0 BUKOPHUCTOBYETbCA B KIIHIYHIN mOpakTuii. [IpoBeneHi Hamu JOCHIIKEHHS
CBIJTYaTh MPO BUCOKY uyTnuBicTh (98,8%) 1 cnenudiunicts (100,0%) Takoro Tecty B
«KOPTHKOCTEPOIAHATBHUX» JITEH 1] 4ac MEPBUHHOI J1arHOCTUKH BA.

Tectn 13 cneuudiuHUMH alepreHaMu B Meniarpii He BUKOPUCTOBYIOTHCS,
BPaxXOBYIO YU iX HEOE3MEUHICTb.

binbiiicte goCHiKEHb CBiAYaTh, M0 OpPOHXOMPOBOKAIINHI TECTH HE €
OCHOBHUM (PYHKIIIOHAJTLHUM METOJIOM IMiITBEpPKeHHS aiarHo3y BA y niteit, ogHak
iX 3aCTOCYBaHHS Ma€ 3HAUCHHS MPU NIEBHUX CYMHIBHUX BHUIMaIKaX.

Eo3unodinbue 3ananenns y aited 3 BA Moxke OIIHIOBATUCS 3 BUKOPUCTAHHSIM
M0 Ka3HUKIB €03WHOMIIIB Y HEIHBAa3WBHO 1HAyKoBaHOMY MOKpoTwHHI (IM) abo 3a
KOHIIEHTpaliero BuauxyBaHoro okcunay azory (FENO). Inaykiiss MOKpOTHHHS
MOXJIMBA MPUOIN3HO Yy 75% niTeid, ajge BOHA TEXHIYHO MOTpedye Oarato dacy i Ha
el dYac 3aJHIIAEThCA JOCHTITHUIBKAM 1HCTpyMeHTOM. [lifBHINEHI TOKa3HUKU
eo3uHod11iB B IM acouioioTecs 3 OUTbII BUPAKEHOK OOCTPYKIIEID TUXAIbHHUX
NUISXIB 1 OOOPOTHICTIO, OUTbII TsDKKOIO BA Ta aromiero. Y mitet 3 ymepiie
niarHocToBaHol0 BA Bucoka WMOBIPHICTH BUSBICHHS €03MHO(D1IIT MOKPOTHHHS, SKa
3HUKYETHCS y pasl 3aCTOCYBAaHHS THTAISALIMHUX KOpTHUKOCTepoiniB. Eozunodimis IM
mopsii 3  ICHYBaHHSM  IHIIUX  3alaJibHUX  CcyOTWmiB  (HEUTpOdiIbHOTO,

rinorpaHyJIOUUTapHOr0, 3MIIIAHOIO) Y HAll 4Yac HE BBAXKAETHCSA IarHOCTHYHOIO
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o3Hakoro BA, B ToMy uucini y nitei.

[Tigumennii pisens FENO — neuytnuBmii 1 Hecnieuudiunuit mapkep BA, Bin
TakoX Moxke croctepirarucs y giteii 6e3 BA. FENO TicHO acoriroeTbes 3
€03WHO(ITFHUM 3alaJCHHSIM JTUXAJIbHUX MUIIXIB, aTOMIYHUM CTaHOM, BikoM. B
VYkpaiHi He 3apeecTpoBaHi CTaHAAPTU30BaHI MPUIAAN JUIsl HOrO0 BUMIPIOBAaHHS.

JI1s1 BUBHAYEHHS aTOINIYHOIO CTAaTyCy Y JIITEH, Kl MalOTh IMOBIPHICTB JI1arHO3Y
BA, pexoMeHIOBaHO TMPOBEAEHHS IIKIpHUX Tpod 3 anepreHamu. [lo3uTuBHI
pe3yNIbTaTy MIKIPHUX Mpo0 y pa3i BIAMOBIAHOCTI 10 KIIHIYHMX JAHUX JOTIOMararTh
BU3HAYUTH 1HAUBIAYyaldbHI (AKTOPH PHU3UKY, IO € TMPUYHUHOI0 ACTMATUYHHUX
CUMIITOMIB B OKPEMHX TMAall€HTIB, MalOTh HPOTHOCTUYHY WIHHICTh IS
NEPCUCTYBAHHS 3aXBOprOBaHHs. BusHaueHHs piBHS anepreHcneuudiunux IgE 3a
1H()OPMATHUBHICTIO HE MEPEBHILYE TOCTOBIPHICTh PE3YJIBTATIB IIKIPHUX TECTIB 1 €
nopoxuuM. BusHaueHHs 3aranpHOro IgE He Mae A1arHOCTMYHOTO 3HAYEHHS IS
aromiyHoro crarycy. HeratuBHi pe3ynbTaTH TECTiB HE BUKIIIOYAIOTHh AlarHo3y BA y
niTed. IcHye HeBelMKa KUIbKICTh JIT€H 3 TaK 3BAHOK HEATONMIYHOIO bBA, y sSKuX
IIKIpHI TECTW 3 ajepreHamu Ta anepreHcnenudiuni [IgE HeraTuBHI, a piBEHb
3arasibHOrO IgE B Mexkax HopMu abo0 JIe1110 MiABUIICHUN. 3a TaHUMH JEIKUX aBTOPIB,
HearoniuHa BA peectpyerbes y 20-30% miTedt, mMae OUIbII TSOHKKUH mepedir Ta
(bopMy€eThCs y JIITEH BIKOM JI0 7 POKIB, a Y JIBYATOK — YACTIIIE B TyOepTaTHOMY BiIli.

OpHuM 13 JONOMIXXKHUX 1THCTPYMEHTIB JIJIs 1IarHOCTUKU BA y fiTel € Tak 3BaHe
nmpoOHE JIIKyBaHHS yOPOAOBK 2-3 MICAIIB 13 3aCTOCYBAaHHSAM I1HTSIIHHUX
kopTukocTepoiniB. [lokpamenHs cumnToMiB BA Ha TIi JiKyBaHHS Ta iX MOsIBa MiCJIs
BIIMIHM CBIAYUTH MPO UMOBIPHICTH Jl1arHO3y BA.

HMiarnoctuka BA B jgiteii mosogme 5 pokiB. Kiiniuna xkapTuHa
3aXBOPIOBAHHS BIAPIZHSAETHCA B PIZHUX BIKOBUX Ipynax, 1 ToMy BHOIp METOMIB
JI1arTHOCTUKMA Ma€ TPYHTYBAaTUCA Ha BIKOBUX ocoOnuBocTsX. Hacammepen e
CTOCY€ThCS JIiTel paHHbOro BiKy. Came 1iel BIKOBUU MEpPioj € HAMOIbII BaXKKUM Y
Bepudikarllii giarnosy bA.

VY Ounbiiocti gitedt BA po3BuBaeThest 10 5 pOKIB, IpU IILOMY OUIBILIE HIXK Y

50% nebrT 3axBOprOBaHHS BiIOYBaeThcs A0 3 pokiB. OjHAK IMOBTOPHI BI3MHTH
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CIOCTEPIraloTh Y 3HAYHOI YaCTUHU JITeH BIKOM 5 POKIB 1 MOJOALIE, IO, SK MPaBUJIIO,
MOB’sI3aHO 3 1HPEKLIAMU BEPXHIX AUXATbHHUX HUIAXIB, K1 TPAIUIAIOTHCS B 111i BIKOBIN
rpyni npubauzHo 6—8 pasiB Ha pik. OTKe, BUPINIUTH, KOJIU BI3UHTH TMIPH
pecripaTopHii iH(EKIl € crmpaBal MOOAMHOKOIO TOMIEI0, a KOJIU SBISIOTH COOOIO
NepioIMYHI KITHIYHI TPOSIBU TUTAYOT aCTMU, MOKe OyTH CKJIQTHO.

Bianosigxo go I'mo6anpHOI cTparerii JikyBaHHS 1 TPOQiIaKTUKH OPOHX1IBHOT
actmu neperisany 2020 p. (Global Initiative for Asthma, GINA 2020), miarno3 BA B
JTeN BIKOM BiJ] 5 pOKIB 4aCTO MOXe Oa3yBaTHCS Ha:

* MMaTepHi CUMIITOMIB: BI3UHT a00 KaIllelsb, SKi BUHUKAIOTH Mia 4ac (Hi3uIHOTO
HAaBaHTAXKEHHA, CMIXy abo0 Iuiadyy abo 3a BIJACYTHOCTI BHJIMMOI pPeCHipaTopHOi
iHpekmii 3 omHOTO OOKY, PO3BUTKY OpOHXI1adbHOI OOCTPYKIIi CIPHUSIOTH
aHaTOMO(1310JI0T1YHI OCOOJIMBOCTI PECHIPATOPHOIO TPAKTY, CEpel SKUX HaNWOUIbII
BAXJIMBUMHU € BY3bKICTh JMXQJIbHHMX IIISAXIB, IE€peBara Ba30CEKPETOPHOTO
KOMIIOHEHTa B PO3BHUTKY 3alaJbHOTO Mpolecy. 3 I1HIIOro — Oararo MaToJIOTTYHUX
CTaHIB Ta 3aXBOPIOBaHb, IO CYMNPOBOKYIOTHCS CHHJIPOMOM OpPOHXOOOCTPYKIIIi,
KalluleM, CBUCTSYMM JIMXAaHHSAM, YCKJIAIHIOIOTH TudepeHIiiiHy aiarHocTuky BA. 3
KJIIHIYHOT TOYKH 30pY AYXK€E BAXXJIUBUM € BIJOKPEMIICHHS IITEH, K1 CKIAAAt0Th TPYILY
pusuky 3 (opmyBanHs BA dotuprox wheezing denorumiB. BpaxoByrouu, 110
wheezing (cBUCTSYEe AUXaHHS) € TETEPOTEHHUM 1 BioOpakae pi3HI OOCTPYKTHBHI
CTaHU y JITed 13 PI3HMM PU3UKOM Ta MPOTHO3aMH, BUAUIIOTH Taki wheezing
(GeHOTUNH: TPaH3UTOPHUM, TEPCUCTYIOUMNA, HEATOMIYHUM, THKKA IHTEPMITyrOua
0oOCTpyKIisA. 3 TUIOBUM MaHI()ECTOM y BHUIIAI OOMEKEHHS aKTUBHOCTI, a TaKOX
HIYH1 TPOOY/I>KEHSI BHACIIJJOK CUMIITOMIB;

* HassBHOCTI (pakTopiB pU3MKy po3BUTKY BA, Takux sk ciMeifHa 1CTOpisl aTorii,
anepriyHa ceHcuOuTizaliss ado ocoOucTa 1CTOPisS XapuoBOi ajeprii Y aTromi4HOro
JIepMaTUTYy;

* TepaneBTUYHIN BIAMOBIAI HA MPOOHE JIIKYBaHHSI,

* BUKJIFOUYEHHI aJbTEPHATUBHUX J1arHO31B. TaKMM YMHOM, y MOJIOAIIIA BIKOBIH
rpymni acTMa 3aJHUIIAE€THCS KIIHIYHUM J[1arHO30M, OCKIIBKHA BUMIPIOBaHHS (YHKITIT

30BHIIIHBOTO JUXAHHS Ta MiKQIoymeTpis y aAiTeil <5 pokiB He € iHpopMaTuBHOIO. Ha
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PUCYHKY | HaBemeHO cxemy, IO JAEMOHCTPYE MepeadadyBaHy WMOBIPHICTH J1iarHO3Y
BA B gmiteii BikoM 10 5 pokiB. He3Baxkaroum Ha Te, MO >KOAHI 1HCTPYMEHTAbHI
JOCIIJKEHHSI HE MOXKYTb MIATBEpAUTH AlarHO3 bBA, BOHM € KOpPUCHUMH IS
KOMILUIEKCHOTO PO3YMIHHS MPOOIEMHU.

Tomy mig yac giarHOoCTHKM BA B pgiTelt Mosopiie 5 pokiB BIAIOTHCSA 10
poOHOIO JIIKyBaHHS, KJIIHIYHE MOKPAIIEHHs IIiJl Yac SKOTO Ta MOTIPIICHHS IiCIs
foro 3aBepieHHs cBimyath Npo BA. Takok MoXHa MPOBOIUTH MIKIPHI MPUK-TECTH
JUIS BU3HAUCHHS ceHcHOTi3aIli 10 anepreHiB (y aiTedl >3 pokiB), sika € HaWKpamum
NpeaIuKTOpoM po3BUTKY Tmepcuctyiouoi BA (Azad, JAMA pediatrics, 2016).
Pentrenorpagito  opraHiB TIpyIHOI KIITKH Kpalle BUKOPUCTOBYBATU  JJIA
nudepeHIiitHoi JlarHOCTUKH BA.

VY niteil BikoMm <5 poKiB OpOHXOITPOBOKAIIII{HI TECTH MaJIO1H(POPMATUBHI, IPOTE
KOPUCHI JlaHI MO)XHa OTPUMATH 3a JOMOMOTOIO CIIPOMETPii, SKIIO ii MpPOBOIUTH
JTOCBITYCHHM 1HCTPYKTOp. Y [ITEeH, sAKi MarwTh 4 abo Oiiblle €mi30iiB Bi3WHTY
BIIPOJIOBXX POKY, € CEHC TMPOBOJUTH OIIHIOBAHHS 1HAEKCY IPOTHO3yBaHHSI bBA
(Asthma Predictive Index, API). 3a nanumu AOoCHiKEHb, MITH 3 TO3UTUBHUM API
MarTh y 4-10 pa3iB Bumui pusuk po3BuTky BA y Bimi 6—13 pokiB, aHDX IITH 3
HeratuBHUM API; y 95% niteit 3 HeraruBauMm APl BA B3arani He po3BHUBa€ThCS

(Castro-Rodriguez, Am J Respir Crit Care Med, 2000)

BucHoBok. TakuM 4MHOM, HE3BAKAOUM HA Cy4YacH1 J1arHOCTHUYHI MOXKJIHUBOCTI
BA y niteil, npoOaeMHUMHU acClIEKTaMH 3aJIMILA0ThCS:

— JIIarHOCTHKA 3aXBOPIOBAHHS y JIITEN PaHHBOTO BIKY;

— TIMOIarHOCTHKA Ta Mi3HE BCTAHOBJICHHS J1arHO3Y;

— CYNEepeuwIuBICTh JaHUX II0A0 I1H(POPMATUBHOCTI JOMOMDKHUX METOIIB
JOCJIJDKEHHSI TOPIBHAHO 3 KJIIHIYHUMHU CHUMITOMaMHU Ta OCOOMUBOCTAMU MeEpediry
BA y niteii, mo norpedye noxanbiioro ix BuBueHHs. Tomy niarHoctuka BA y aiteii €
KJIIHIYHOIO 1 TPYHTYETHCS TOJIOBHUM YMHOM Ha JJAaHUX aHaAMHE3y Ta OLIHII KJI1HIYHHUX

CUMIITOMIB.
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JOCJAIIKEHHSI EMOIIMHOI I JIOTTYHOI COEPHA AISIJIBHOCTI Y
CTYIAEHTIB ITIPABIIIB TA JIIBLIIB

Coaoaenko Tamiiia AnaroJiiBHa,
BHKJIa/1ay aHaToMii Ta (pizioorii,

Jeceiixo OJjer borapanosuu,

BUKJIAa4 KIIHIYHAX JACLIUIUIIH

Tuxosuu CBiT/1aHAa,

bpuxka Aprem

Crynentu

YopTKiBChbKUM METUYHUHN (haxOBUM KOJIEK
M. HoptkiB, Ykpaina

Beryn. / Introductions. Panine BBaxkayu, 110 JiiBIIa - 11€ aHOMAJIisl, THI, 1110
PIIKO 3ycTpidaeThes. Ale choroaHi ix B Ykpaini 10 12%. [Tounimo 3 Toro, 1o giBIii
1 IpaBLIl BIAPI3HAIOTHCS OJIHE BiJl OJHOIO HE TUIBKH (PI3UYHO, ajie ¥ MCUXOJIOTIYHO.
AJKe 3a BMIHHA T'OBOPHUTH, PaXyBaTH 1 JIOTIYHO MHCIIUTU BIANOBIJA€ JIiBA MiBKYJIS.
Bce 1e 3naiiome KOXKHOMY 3 Hac 31 HIKUIBHOT MapTH 1 MM MOYUHAEMO I (PYHKITIT
aKTUBHO PO3BUBATH 1 TPEHYyBaTH. TakWM YHHOM, JIOJU BUCOKOTO I1HTEJICKTY, IIIO
no00pe BOJIOAIIOTh MAaTeMaTUKOK ab0 MaWCTEPHO BOJOJIIOTH MOBOI, — II€ JIFOAH 3
JIOMIHYIOUOIO JI1BOIO miBKYyJeto. i mroaum — mpasii.

VY xoai ekcnepuMeHTIB OyJi0 BUSIBJICHO, IO MpaBa MIBKYJS BIAMNOBITAE 3a
oOpa3He MHCIIEHHS, LUIICHICTh, MPOCTOPOBE MUCICHHS, MY3HUKY, 3alaxu, IUIICHY
KApTUHY CBITY, CHMBOJIIKY, CHHTE€3 Ta 1HTYyilito. OJHHUM CIIOBOM, BCE€ T€, WIO
MPOTUJIC)KHE KOMIETEHIIISIM JIIBOT MIBKY1. ¥ KOXHOTO 3 HAC € 3HAWOMI, SIKI MUCIISATh
oOpazamMu, CUMBOJAMH, >KUBYTh BIIUYTTAMH. Lle 5roam 3 JOMIHYIOUOIO MPaBOIO
MIBKYJIEIO0, TOOTO JiBLII.

Cepen miBIIIB € Taki BijoMi 0COOMCTOCTI, sK: immeparop KOmiit [e3ap, XKanna
JI’Apk. OcobmuBo Oararo ix y wmucTenTBl. Tak, 3HaMEHHUTI XYJAOKHHUKH-JIBIII
Jleonapno na Binui, Mikenanmkeno, Padaens, my3ukantu - berxoBen, Mouapr,
[onen, [Ton MakkapTHi. bararo mryner 3Hainium cebe B aKTOPChKI MaiiCTEpHOCTI.
J1o HUX HaJIeXKUTH JIeb HE KOXKEH Apyruil ycrmimnuil akrop: Yapm Yarin, Mepuiiin
Momnpo, Pobept Jle Hipo, Anmxkemina JIxomni, Mina MoBoBuuy, CunbBecTp CramioHe.
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Bix Toro, sika miBKyJsl OMIHYE, 3aJ€KUTh OCOOMCTICTH MoauHU. JliBimi, sKi
MUCISITh 00pa3aMu, BHUKAIOTh y IPOOJIEMy MUTTEBO, & HE BUBYAIOTH ii MOCIIIOBHO,
[0 YaCTUHAX, SIK MPaBIil, MOIIYK PIIIEHHS BeAyTh 1HTYITHBHO, BKJIAIal0Th Y poOOTY
Macy eMOIIill Ta eHeprii.

3 IUTUHCTBA Yy Hac 3a3BHuail JoOpe pO3BUHEHA JIiBa IMIBKYJISL, MU BMIEMO
MUCJIUTH JOT1YHO, aHaJli3yBaTH, KJIacu(iKyBaTH, OJHAK, KOJU CHpaBa JOXOAHUTH O
BUKOPHUCTAHHA CBO€1 1HTYIlli, 6araTto ry0OasThCs: IBOTO HAC y IKoJji He Bumiau! |
BUHHMKA€E TIEPEKIC, 3 SKUM JKMBE OUIBIIICTh: JAymMaTH BMIEMO, a 3 BIIUYTTAMH
npobiema. JIorika mpaBuTh, a IHTYIIIS - MOBYNTH?

Mera poOotu. / Aim. [locmiautu eMoliiiHy Ta JOTi4yHy chepy IIsIIbHOCTI
CTYJICHTIB JIIBIIIIB Ta MPABIIIIB.

Marepiaau Ta meroau./Materials and methods. /{ociixenHss mpoBOAUIOCH
y 200 cryaentiB I-II xypciB ycix cneuianbHoctedt, 3 Hux 20 miBmn (10%) 1 s
BCTAQHOBJICHHSI JOCTOBIPHOI CTaTUCTUYHOI OI[IHKK oOcTexunu 1e 20 npaBopyKux y
AKUX JIOMIHYE JI1BA MIBKYJIA.

Jlisg BUSIBJICHHSI JOMIHYBaHHS JIiBOi MIBKYJ1 CTYJEHTaM Ha 4ac MPONOHYBaJIU
pO3B’sA3aTH NIPOCTE JiHIAHE PIBHIHHSA TUIY: 2X — 14 = 28. [ BCTAaHOBJIEHHS OLIHKU
eMoIIiitHoI cepu AOCTIIHKYBAaHUM CTYyACHTaM MPOMOHYBAJIW BIATBOPUTH MPOCTUN
MaJIFOHOK.

Pesyabtatn Ta oOrosopenHsi./Results and discussion. VY pesynbrarti
JOCHII)KEHb OyJI0 BCTAHOBJIEHO: CEPEIHE 3HAUEHHS MOKA3HUKIB Yacy po3B’s3yBaHHs
PIBHSIHHS JUJISl TOCHIIKYBaHUX JIIBIIIB CTAHOBUTH 5 XB. 50 ., a I mpaBIliB — 2 XB.
10 c. IlpuyomMy aiBuarta 3 MM 3aBJIAHHSIM CIPABUIIMCS Kpallle, HiXK XJIomIl. Sk BUIHO
13 IPEICTAaBICHUX JAHUX PI3HUILIS Y MOKa3HUKAX BUSIBUIIACA TOCTaTHHO 3HAYHOIO.

[Tpu owiHIl pe3ysbTaTiB BIATBOPEHHS MAIIOHKA Y JOCIHIIKYBAaHUX JIIBOPYKUX
CTYZIeHTIB 9 poOIT MOKHA BBaKaTH KpaliuMu, S—cepeaniMu 1 6 — ripmmmu. [pu
TOMY, IO cepejl Tipmux Oyno 2 poboTH, SKI MaIOBajiu TepeydeHi JiBimm. Jlemro
ripiie 3 UM 3aBJaHHSM CIIPABUIIUCS MTPaBOPYKI, Y AKUX 5 poOIT Kpai, 6—cepenni 1 9
ripmri. OTxe, OUTBITY CXUIBHICTD J0 XYI0KHBOI TBOPUYOCTI MAIOTh CTYJEHTH — JIIBIII.

Kpim Toro, BUsSBUIIOCS, 1O cepeil AOCIKyBaHUX JIBIIB 8 cTyaeHTIB (40%)
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OepyTh ydacThb y XYIOXKHIM CaMOJISUIIBHOCTI, a CEepel MpaBIIiB TaKUX JHUIIE 5
cTyneHTiB (25%). lle me pa3 moBOAWTH, IO HAII CTYIACHTHU-TIBIII, OUIbIIE CXMIbHI
JI0 TBOPYOCTI.

BucnoBku./Conclusions. flx BumHO i3 MpENCTaBIEHUX JaHUX, CTYACHTH
npaBil, y SKUX JOMIHY€ JliBa MIBKYJS, Kpalle CHPaBWIMCS 3 MaTeMaTUYHUM
3aBJIaHHSM, a Y JIIBIIIB Kpallle pO3BUHYTa eMolliiiHa cdepa TisIIbHOCTI.

Jlnst ycmimmHOro Ta aKTHBHOTO KUTTS TMOTPiOHA 37aromxeHa pobota 000x
MiBKYJIb MO3KY, 1 B HOpMi y KOXKHOT'O 3 HaC BOHH MPAIIOIOTh y PI3HUX CHUTYaIIsAX 3
PI3HUM CTYTIEHEM aKTUBHOCTI.

JloriuHe MUCIEHHS, YATAHHS, MUChMO AaKTUBI3Y€ JIIBY MIBKYJIO, a MY3HKa,
MenuTaris, Oyab-ska poboTa ysaBH - MpaBy. B 3a1eXHOCTI BiJl HAIIOI AISIILHOCTI, Ta
YM 1HIIA MIBKYJIS CTA€ aKTUBHOIO.

Ao MU XO4eMO PO3BUHYTH I1HTYIlllIO, HAM TpeOa HABUUTHUCS aKTHBHIIIIE
3a/III0BaTh Yy TIOBCAKIACHHOMY JKUTTI TMpaBy IMIBKYJIO , HABUYUTHUCS MUCIUTH
MO-1HIIIOMY - HE TaK, IK MUCJIHTb JIOT1Ka, pO3yM. SIK k€ LIbOro TOCATTH?

HaiinpocTimmii 1 TpUPOAHUIN NIUIAX - TI BUAU HISTIBHOCTI, SIK1 «BKJIIOYAIOTH)
npaBy YacTHMHY MO3Ky. TOMy MpaBOpYKMM PEKOMEHIYEMO TaKi BHUAM TBOPUOCTI:
MaJlOBaHHS, CITIB, TaHEIlb, 1HINE AKTUBHE CAMOBHUPAKEHHS, MY3HKa, CIPUAHATTS
3amaxiB, ONEpyBaHHs CUMBOJIaMU, 0Opa3amu. Bcee 11e Mu He Tak Bxe i 4acTo poOuMo
y HalllOMy MOBCSIKICHHOMY KHUTTI - Ha po0OTI, B CIM i, 3 IpY35IMHU.

Tomy pagumMo 3aiiMaTHCs UM Yy BUIBHMIA Yac: TBOPUTH 1 IEPEXOUTH B PEKUM
aKTUBHOCTI MpaBoi MiBKYJ, MEAUTYBAaTU, MPISTH, MAIIOBATH KapTUHU BHYTPILIHIM
norysiaoM. Mu HaTpeHyBaju JIOTIKY, TaK CaMO MOKEMO HATPEHYBATHU Ta I1HTYILIIO.
JlackaBo mpocuMoO y CBIT Oe3MeXHHX MoOxJHBocTel! Uepe3 akTuBizalliio mpaBoi
MBKYJII.

Cnipg 3ragatv 1 mpo Te, 0 OOWMIBI MiBKYJl MO3KY MOTPIOHO PO3BUBATH
OJTHOYACHO. AJpKe TUIBKM pPI3HOOIYHO pO3BHHEHA JIIOJMHA € TAJAHOBHUTOIO 1

VHIKQJIBHOIO 32 CBOTMH MO>KJIMBOCTSIMHU.
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MEPEBATHU PAJIIOYACTOTHOI KATEPHOI ABJIALIL 1J151 BATPUMKHA
MPOIPECYBAHHS NAPOKCU3MAJIBHOI ®IEPUJIAILIL HEPEJACEPIb

Turapenko Bikropis IOpiiBHa

3100yBay BHINO1 OCBITH

XapKiBChKHI HAIIOHATTLHUNA METUIHUHN YHIBEPCUTET
M. XapkiB, YkpaiHna

TI'osi03y0oBa Osiena BasiepiiBHa

KaHIUIaT MEIUYHUX HAyK

Beryn. ®iopunsamis  nepeacepap (PII) € HaWmomuMpeHINmow CTIHKOO
apUTMIEI0, BAHUKHEHHS IKO1 3pOCTa€ B KOHTEKCTI CTapiHHS HACEJEHHsS Ta HAasBHOCTI
MetabomiyHoro cunjapomy. DIl mom’s3aHa 31 3HAYHOIO 3aXBOPIOBAHICTIO Ta
CMEPTHICTIO, BKJIIOYAIOYM CEPIIEBY HEIOCTAaTHICTh Ta I1HCYJIbT. AHTHApPUTMIYHA
MEIMKAMEHTO3Ha Teparisi Oyna OCHOBHMM MeToAoM JikyBaHHsS @Il mpotsrom
JECSATUIITh, aje oOMekeHa e(EeKTHBHICTh Yy MO€JHAHHI 3 HEMOBHICTIO OI[IHEHUMU
pU3HMKAMU TIPU3BEIIN IO PO3POOKH THIIMX CTpATETii MATPUMKH CHHYCOBOTO PUTMY.
Karerepna aOnsiisi MOCTIMHO JE€MOHCTpyBaja IepeBary Haja MEIUKaMEHTO3HOIO
Tepami€lo y BIIHOBJIEHHI Ta MIATPUMII CHHYyCOBOro putmy. [IpuHIMIIOM KaTepHOl
abmauii npu PII e 1307511 JereHeBoi BeHW, sika Oyja MeHII €(QEKTUBHOK Mpu
nepcuctyrouiit @II nopiBHAHO 3 napokcuzmanbHO OII.

Mera po6Gotu. IIpoanamizyBaTu JaHl MPOCHEKTUBHOIO, PaHIOMI30BaHOTO,
KOHTPOJIbOBAHOTO, Biakputoro nocmimkernass ATTEST B skomy oIliHIOBajIach
e(eKTUBHICTh 3aCTOCYBAHHS PaJI0YaCTOTHOI KaTeTepHOi abisiii B MOPIBHSIHHI 3
AHTHAPUTMIYHOIO TEpaIi€l0 3 METOI 3aTPUMKH IMPOTPECYBaHHS MapOKCU3MaIbHOI
Gbi0punsLii mepeacepib.

Marepiaau ta meroau. locmmkeras ATTEST npoBoaunocs 3 13 moToro
2012 poky no 29 tpaBus 2018 poky y 29 1nieHTpax 1no BCboMy CBIiTy. B mociipkeHHi
Opano yuacte 255 oci6 Bikom >60 pokiB 3 mapokcusmaibHO0 DI mpoTsirom >2
POKIB 1 3 >2 emi30JjaMyd TNPOTATOM 6 MICSIlB, sIKI Majdu Hee(PEeKTHBHE JIKyBaHHS
1-2 AAT, 3 6aiom HATCH Bing 1 no 4, sxi Oynau paHIoMi30BaHi Ha 2 TPymHu: s

130JIA1111 JIeTeHEeBOI BEHH 3a JIOIIOMOT'OI0 PajIioyacTOTHOI KaTeTepHoi abismii (n=128)
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abo AAT (n=127). Kpurepii BukimodeHHs Brimodanu oboporny @I, monepenHiii
niarfo3 criiikoi/moctiitnoi ®Il/mepencepanoi taxikapmaii (I1T), kapaioBepciro moHa
48 rogun micns nmoyatky OII/IIT Ta HemoaaBHI ceprieBO-CyAuHHI moii. [ 130l
JereHeBoi BeHM Oyla JOCATHyTa 3a JIOMOMOTOI0 3pOIIYyBAaHOTO KaTeTepa
(THERMOCOOL 3i 3poreHHsM i3 6 0OTBOpaMH Ta 3 JaTYMKOM KOHTAKTHOI CHJIH 200
6e3 Hporo abo karerep THERMOCOOL SF 3 mnopuctumM HaKOHEUHHKOM) Y
MOETHAHHI 3 TPUBUMIPHOIO €JIEKTPOAHATOMIYHOIO CHCTEMOIO KapTyBaHHS (CHCTEMHU
CARTO 3, CARTO XP a6o CARTO RMT). V rpymni AAT nikyBaHHS TPOBOIMIOCS
BI/IMOBITHO /10 TOTOYHHMX PEKOMEHAAMIM Ha po3cya aocmigHukiB. Ha momeHt
BKJIIOUEHHSI JI0 JOCHIKCHHS, SKIIO MallleHTH, paHiaomizoBaHi 1o rpynu AAT, yxe
Oynu nepeBe/ieH1 3 Hee(heKTUBHOTO npenapaTty Ha HoBui AAT, BOHM TPOOBKYBaIIN
npuiiMaTH Ued mpenapar Mmicis BKIIOYEHHA. [IepBMHHOIO KIHIIEBOIO TOYKOMO
BUNPOOYBaHHs Oyina (mepiia 3amokyMeHToBana) nosia criikoi ®IT/(I1T) micnos 90-
JIeHHOi (ha3u MOYaTKy JIIKyBaHHS, MounHarouu 3 paHgomizamii. Criiiky OIVIIT
Bu3Hauanu sk emizogu OII/IIT, mo TpuBae moHan 7 OHIB MOCHUIb ad0 MOTpedye
MPUTIMHEHHST KapjioBepciero uepe3 48 roxa. IlepBuHHI KiHIIEBI MO OIIHIOBAIU
npotsroM 3 pokiB. IIepBHUHHY KIHIIEBY TOUYKY NEPIIOrO 3a(iKCOBAHOIO BUHUKHEHHS
critikoi IIT/®II ominoBamu 3a wMeronoMm Karmmana-Maiiepa [dacToTa momiit
OIIHIOEThCA uepe3 3 poku 3 95% noBipuumu intepBanamu (/II), oTpumanumMu Ha
ocHoBl kpuBoi Karmana-Maiiepa] mpotsarom 3 pokiB crnocrepexeHHs. BropunHi
KIHIIEBl TOUYKM BKIOYanu dactory cTiikoi DII/IIT gepes 1 1 2 pokum, yac 10
peuuauBy OIIIIT, a Takok KUIBKICTh MOBTOPHUX a0JIALIN 1 HOBUX BapiaHTiB AAT.
Bynan takox mpocmikeHl (akTopu, MOTEHLIMHO MOB’si3aHi 3 nporpecyBaHHsM OII,
30KpeMa CcTaTh, BiK, mapamerpu cepi, mkara HATCH Tta mneBHi cymyTHi
3aXBOPIOBaHHS.

PesyabTaTi Ta o0roBopenHs. Y nomyssamii ITT y 2 mamienrtiB y rpyni PY
abmsuii Ta 15 mamientiB y rpyni AAT posBunynacs cridika OII/IIT yepe3 3 poku
(nepBuHHA KiHIEBa Touka). HWXKYl TMOKAa3HUKM TPOrPECYBaHHS B  IPYIIl
panioyacToTHOI almslii, HIX y Tpymi JikyBaHHS AAT, Oynu oueBUIHUMH BXKeE depes

1 12 poku (BTOpUHHI KiHIIEBI TOUYKHK; TOYKOBI OLIHKH 1,3% npotu 6,5%, P = 0,0237 1
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2,4% mnpotu 12,4 %, P = 0,0082, BignoBigHo). IlamienTH, sKi OTpUMyBaIu
panioyacToTHy abmsmito, Ha BiaMiHy Big AAT, mamu maibke B 10 pasiB MeHIIy
iMoBIpHICTh po3BUTKY cTiiikoi DII/IIT [cmiBBimHOmenHs pusukis: 0,107 (95% I,
0,024-0,47]; P = 0,0031). ITamieaTrn >65 pokiB Mamu OIU3BKO B 4 pa3u OuIbIIY
UMOBIpHICTh [KoedimienT pusuky: 3,87 (95% MAI, 0,88-17,00); P = 0,0727]
nporpecyBatu A0 ctiiikoi ®II/IIT, HiXk y marieHTiB BIKOM J0 65 pOKiB, 110 CBIIYUTH
npo Te, mo panHa PU-a0msimiss Moxe 3aTpuMaTH MPOTPECYBaHHSA 3aXBOPIOBAHHS.
Yactota peruauy OIITII Ta penumuBy DIl Oyna crabiuibHO HUXKYOK IIPU
panioyacToTHiM abimsauii, HXK npu JikyBaHHI AAT Big 6 MmicsamiB n0 3-piduHOrO
nepioay cnoctepexxkeHHs. Yepes 3 poku orinka Kamnana—Maiiepa 4acTOTH peliuaUBY
OII/IIT Oyna 3HAYHO HIDKYOIO B TPYII PaaioyacTOTHOI abiiii, HIX y rpymi AAT
[49,2% (95% AOI, 39,0-60,6%) npotu 84,8% (95% I 76,0-91,7%); nBocTOopoHHI
P <0,0001]. Yactota peruausi I1T Oyna moaiOHor B 000X rpymnax. be3 ypaxyBaHHs
peuuauBy [T, ouninena yactora nepcucryrouoi OII 3a Kamnanom-Metiepom depes 3
poku cranHoBwia 0% y rpymi PY-abmamii ta 10,2% y rpym AAT. ¥V rpymi
paaioyacToTHOi abmsii mooiyni sisuma (I15), o BUHUKIM MPOTATOM 7 JHIB MicCIA
BTpyudaHHs («mepBuHHi» [I5l), Oynu 3apeectpoBaHi y BochbMHU mnatieHTiB (7,8%):
CyJIMHHA TIceBlloaHeBpu3Ma (n=2), rematoma (n=2), TpimoTiHHA Tepencepasr (n=1),
Opanukapnais (n=1), Tamnonana cepus (n=1) ta nepukapaiansauii BumiT (n=1). Yci
nepBuHHI [15 Oynu Bupimeni 6e3 Hacmiaki. Lle gociaimkeHHs TPOJEeMOHCTPYBAIO,
10 paJioyacTOTHA KaTeTepHa abmsIisg € Kpamoro, Hixk teparis AAT, momo 3aTpuMku
nporpecyBanHs napokcuzmanbHoi @I go criiikoi @I y namieHTiB i3 pedpakrepHOIO
0 MEIUKAMEHTIB peluauBHOI mapokcudMaibHoro DII. Ha chorogHimmHii AeHb
130715111151 JIETEHEBO1 BEHH IUISIXOM KaTETEPHOI a0JsIli B MEpIry 4epry Moka3aHa siK
Teparist Apyroi JiHii 1 JiKyBaHHS napokcuaMaibHoi DIT micns HeBmaui >1 AAT.
[To-npyre, karerepHa abisIis 3a0e3meuye TOBIOCTPOKOBY €(PEKTUBHICTh SK Tepartis
nepiroi JiHli mapokcu3manbHoi PII. Takok MOXHA CTBEpKYBaTH, IO HAWKpAIIIHA
JTIKYBaJIbHUNA €(PEeKT pajiodyacTOTHOI KaTreTepHOoi abJiAlii CIOCTepiraBcs BikKE yepe3
1 pik micist AiKyBaHHS Ta 30epiraBcs MPOTATOM 3 POKIB CIIOCTEpEKeHHs. Pe3ynbTaTn

JTOCJIIDKEHHSI TaKOXX MPOJEMOHCTPYBaIU, IO MAIlEHTH BIKOM <65 pOKIB Maju
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npuOan3HO B 4 pa3u MEHIy HMOBIpHICTb mporpecyBanHs cTiiikoi @I, Hixk natrienTu
BIKOM >65 POKIiB.

BucHoBku. TakuMm YuHOM, 1€ JOCH/DKEHHS CBiIYUTH NpPO Te, IO
panioyacToTHa KaTeTepHa aOmsmis Moxe OyTH I[IHHUM METOJOM JIIKyBaHHS
MaIll€HTIB 13 PE3WCTEHTHOIO JI0 JIIKiB mapokcu3MaibHOoo PII, a came 3aTpuMKH
nporpecyBaHHs A0 nepcuctyrouoi ®PII. PesynbraTté mokasanu, mo MaIli€eHTH, SKUM
BUKOHAJIHM PaJioyacTOTHY aOJsIiio, Majid 3HAYHO MEHIIY WMOBIPHICTb PO3BUTKY
ctitikoi ®II abo criiikoi nepencepaHoi Taxikapaii (AT) uepes 3 poku micias MoYaTKy
JOCTIIKEHHS, HIK MalieHTH, ki otpumyBaiu AAT. O1xe, pe3ynbTaTu JOCTIIKEHHS

MIATBEPAKYIOTh OLIIBITY KOPUCTH BIJl KaTeTepHoi adssawii mopiBHaHO 3 AAT.
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HOIIUPEHICTD, HEPERIT, MIPO®LIAKTUKA AJIEPTII CEPE]]
HACEJIEHHA YKPAITHU B XXI CTOJITTI

Yepuyxa Ouexcanap BacuiboBu4

Kanauaar icroppudHuX HayK

JOLEHT Kadeapu ICTOPUIHUX HAYK

XapKiBCHKOT'O HAIIOHAILHOTO MEIUYHOTO YHIBEpCUTETY, Y KpaiHa
Bopucosa Anacracisa IBaniBHa

Cryaentka Il menuunoro dakynbTeTy

Pea Karepuna OuiekcanapiBHa

Cryaentka Il menuuHoro dakynbTeTy

AKTyaJbHICTb. AJeprisi AJisl CbOTOJIEHHS 3AJIMIIAETHCS aKTyalbHOIO TEMOIO 3
JIEKUTBKOX TPUYUH — 1€ 3pICT MOIIMPEHOCTI, OaraTo IOJed CTUKAIOThCA 3
aJIepriYHUMU PEaKIisIMU Ha MPOJYKTH, MIIOK, 3BIPIB Ta 1HILI aJlepreHu, O MOXKYTh
3HAYHO TOTIPIIUTHU SIKICTh KUTTS Ta MPU3BECTH N0 JuckoMdopTty. Jeski amepriui
peaxiiii, Taki ik aHadis1akcisi, MOXYTbh OyTu HeOe3neyHuMu. Ta He TUBISAYUCH HA TE,
HOBI1 JIOCJI/DKEHHS Ta METOJIM JIIKYBaHHS aJiepriil MpoOJIOBXKYIOTh PO3BUBATHUCS, IO
Iy’)K€ BaXJIHMBO JJI8 TOMINIICHHS SKOCTI JKHTTS Ta 370pOB’Sa. 3MIHH B
HABKOJIMIITHBOMY CEpPEAOBMINI, KIIMATHYHI 3MIHM Ta IHII ()aKTOPU TaKOX MOXKYTb
BIUIMBATH HA 3pPOCTAHHS AJEPTiUHUX PEaKUid, 10 POOUTH L0 TeMy IIe OLIbII
aKkTyanbHOW. Takoxk TeMa anepris € Ay»e aKTyaJbHOIO JIJIS PO3IIIALy caMe B PO3ALII
Urban health, mo6 306epertv 1 MIIBUILUTHA 3J0POB'St HACENEHHIO, Ta 3amoO0IrTH
Ba)KKMM Hacmakam [1].

Merta. 3a3HauuTU BAXKIWBICTH, IMONIMPEHICTh, MEPEOIr aneprii, NPUIITUTH
yBary HacliJKkaMm sikl MO>KYTbh BUHUKHYTH, IPO(iJaKTUKa 3aXBOPIOBAHb.

Buksian ocHOBHOro Matepiany. SIKIo0 BY KOJMCH BIIUyBaIM CBEPOIK y HOCI,
YXajgl Yd KalUBUIM, pearyloud Tak Ha IBITIHHA POCIWH, IIEPCTh TBAPWH, MU YU
HEB1JIOMUI BaM MOJPA3HUK, UIMOBIPHO, B HAJICKUTE /IO TPETUHU HACEJICHHS TUTAHETH
sgKa CXWJIbHA JI0 ajeprii. AJepris — Iie peakilis IMyHHOI CHUCTEMHU OpraHizmy Ha
aJiepreHu, siki 3a3Buuai € 0e3neyHuMH JJ1s1 OUTbIIOCTI Jiroaen. Hapasi Bijomo Oiibline

20 000 anepreHiB, KITBKICTh SIKUX TMPOJOBXKYE 3pocTatH [1].
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Aneprisi BAHUKA€E, KOJIM Hallla IMyHHA CHCTeMa MOYnHae OypXJIMBO pearyBaTh
Ha YYXOPLAHUMA O110K, KU MICTHTBCS B 1K1, MAJIKY YW IIEpCTi TBapHHU. IMyHiTET
BUPOOJISIE aHTUTLIIA, SIKI HAMAraroThCs 1Ie O1710K HeWTpasnizyBaTu. Po3pi3HAI0TH Pi3HI
dakTopu, M0 COPUUUHSAIOTH PO3BUTKY aJIePTii: CMagKoBa CXHIBHICTH (SIKIIO Y 000X
0aTbKIB € aJepris, TO y AUTUHU PU3UK 3aXBOPITHU aneprieto ckianae 70%, Ko auiie
onuH — 40%); MOoBKULIA (KUIBKICTh Ta MPUPOJIA aJIepTeHiB, KIIMATU4HI, TeorpadiyHi,
€KOJIOTIYHI yYMOBH); He30aJaHCOBaHE XapuyBaHHsS, CYIyTHI 3axXxBOPIOBaHHS,
3arajJbHUM CTaH 37I0pOB’s Ta cTpecu. Hapasi iroau cTpakiaroTh Ha Hel BCe YyacTille.
Hampuknan, sk neMoHCTpyIoTh AaHi, B YkpaiHi Big 10 1o 40% HaceneHHs cTpaxmae
Ha aJieprivydi puHiTH (HEeXKUTH) [1].

B Vkpaini ce30H ajiepriyHuxX CUMIITOMIB ITOYMHAETHCSI HABECH1 y Oepe3Hi, KOJu
MMOYMHAETHCS 1BITIHHA Oepe3u, BUIbXHW, TOomojl. [[pyra XBWisl — 1€ KIHEUb TpPaBHS
CepelrHa JIMMHS, KOJM TOpOoIIaTh JYyroBI Ta Ta30HHI TpaBu. Tpers XBWiIs — 3
CEepeMHU CEepIHS 0 CEPEIAMHH BEPECHS, KOJIM IIBITE aMOpo3is, IMOJuH, JIo0oaa Ta
iHII Oyp'sitHu, HAMOLIbIIE MOIIMpPEH] B Hamlid KpaiHi. [{eil ce30H MU HEl0JaBHO 1
cnoctepiranu. [lamieHTn ckapKuiKcs Ha cTaH, KoJau "Tede 3 Hoca" ab0 YEpBOHIIOTH 1
CIBO3SITBCSA OYl, BCE 1€ MOXKE MOCWIUTHUCS 1 MEPEPOCTH B TaKl BAXKKI sIBUIIA SIK
Oponxoob6cTpykiis. ByB anepriunuii puHIT — OTpUMaId OpOHXIadbHY acTMy. A 11e
BXK€ 3BYXCHHS OpOHXIB, HEMa€ HOPMAJILHOTO JWXaHHS, BUHUKAE OpaK KHUCHIO
rinokcid... | mani minum yckiaaJHEHHs: 3aXBOPIOBAaHHS CEpPLEBO-CYAMHHOI CUCTEMH,
iHIIT  Baxki cTaHu. Jly)ke BaXJIMBO TIpU TaKUX CTaHAX He 3alMarucs
CaMOJIIKYBaHHSIM, a OJ[pa3y 3BepTaTucs 10 Jikapis [1].

"Bynp-sikuil BUI alieprii — L€ CHIroBa Kyusi. SIKII0 anepriero He 3aliMaThucs, TO
CIEKTP aJICPTeHIB 3 YaCOM PO3IIUPIOETHCS: ChOTOJIHI PEAKIlis Ha aMOpO3ii0 — 3aBTpa
Ha Ta30HHI TPaBH, Y€pe3 CE30H BXKE MOXKE CIOCTEpIraTHCs peakilisi Ha BECHSHI
pocauHU. MoXe NOCHIUTHCS NepexpecHa peakTuBHICTh. Hampukman, mroanHa
paHillie HEe MOTja JUXaTH TWUJIKOM TEBHUX POCIWH, a TOTIM BXe€ 1 iCTH TeBHI
MPOAYKTH. SIKIIO y JIIOAWHU ajepris Ha MUIOK Oepe3u, TO sIOJyKO Mae CXOxi
CTPYKTYpH 1, 3'inaiouu s0JyKO B3UMKY, y JIOAMHM MOXYTh 3'SBUTHUCA TakKi X

cuMnToMu. A0O0, SKIIO Yy JIIOJAMHM ajeprisi Ha UBITIHHS 3JaKiB, 3 4acCOM MOXKeE
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MPOSIBUTUCSA aJieprisi Ha Xx11000yno4yHi BUpoOH. SIK moKa3ye MpakTHKa, HAaBITh JITHI
aJepriydl peakimii MOXYyTh CIOCTepiraTucs 1 B3UMKY. | 3aMicTh CE30HHOTO
aJIEPriYHOrO CTaHy MM OTPUMYEMO ITitopiune [1].

Jlo emimemii kopoHaBipycy, mudpa xBopux cranoBmia 11 600 momei. He
CEKpeT, 110 Ha Yac maHieMii OUIBIIICTh MAIl€EHTIB HE 3BepTajacs 1o JOMOMOry, 00
Jmroau OyJIM 3aHETIOKOEH], OOsITMCS 3apa3uTHCS BIpycOM, Ta HaBITh BPaXOBYIOUH IIEH
MOMEHT, TTOHa/ 13 THCSAY BCe K TaKu MOTpeOyBaIM KOHCYJIBTAIII] JTIKaps ajeproJiora.
TenneHmiss 10 3pOoCTaHHS ajJepromaToJiorii B HaIIi KpaiHi Joci € Ta 11 CTpIMKe
MOIIMPEHHS TIOB’SI3aHE 3 THUM, IO MPOIYKTH, SKI MH CIOKHBAEMO, MICTATH BEIIUKY
KUIBKICTh CTaOLI13aTOPIB, €MYJbIaTopiB, JOJATKOBUX PEYOBUH, SKI CIPUSIOTH
PO3BUTKY aJieprii 1 MOTaHO MEPEHOCAThCS OpraHisMoM. HakomuuyroThCs TOKCHHH,
CcTpakjgae KUIIKIBHUK Tomo. IlloOm npoayktu Mamu noOpuii BUTJISAL 1 JAOBILE
30epiranucs, iX 0OpoOJIIOTH 3HOBY K TaKHU XIMiIO, SIKa CIIPUS€E PO3BUTKY aJeprii.
HagiTe Bojsia, IKy MU II’€MO, HE € YHCTOIO [2].

[TamieHTH HUHI Ayke OaraTo NpuUMalOTh MpenapariB 06e3 moTpedu, 0Oe3
MpPU3HAYEHHs JIKaps, a TaKe HaJaMIpHE CIOXHUBAaHHA Ta CaMOJIKyBaHHSA
CIOPUYMHIOIOTh 1HTOKCHKALIIO 1 camoaneprizamito. [ maibke KOXeH MaB HE MPOCTO
€mi30/] aJieprii B *KUTTI1, a chopMoBaHy anepromnartosiorito [2].

Ha cboronHi aneprisi, IKy BUJIIKYBajdu — 1€ Ta, 110 HE 3HUXKYE SKICTh KUTTS
MallieHTa, BIH HE Mae cKapr 1 KoM(pOpTHO cebe MouyBae, ajge 3MiHU JaOOpaTOpHI
3aMIIAIOTHCS. Y TakoMy BHUNAAKYy MOMKHA CKaszaTH, IO BiH J00pe MpoJIiKOBaHUH.
JlikyBaHHsI aneprii Mo)Ke BKJIIOYaTH y ceOe MPUHOM aHTUTICTAMIHHHMX JIIKIB a0o
cnenu@iuHy ajgeproTeparnito, AKa Ja€ MOXIMBICTh 3a0JIOKYBAaTH HAJAMIPHY PEaKIIiIo
OpraHi3aMy Ha aJiepreH, 3 SKHMH BHHHUKa€ peakilisi. BoHa — poBrorpuBama, aie
MONEPEIKY€E PO3BUTOK YCKIAAHEHB, IKI MOXYTh cpopMmyBaTucs [2].

Bci aneprenn mominsioTh Ha Bl TPYNH: €HAOAJIEPTEHU, IO YTBOPIOIOTHCS
BCEpEUHI Opra”izMmy (KJIITHHH, YIIKO/KCHI I1H(EKII€r, XIMIYHUMH, (I3UIHUMHA
BIJTMBAMH) Ta €K30aJI€PTeHH — PEYOBHHU, IO BIUIMBAIOTH HA JIIOJMHY 30BHI. Y CBOIO
4yepry ixX MoAUISIOTh Ha: 1H(EKIHHOT Tpupoan (anepreHu OakTepiid, BipyciB, rpuoiB,

HaWIMpOCTIIIMX 1 TENbMIHTIB) Ta HEIHPEKUIHHOI npupoau (MHIKOBI, Xap4yoBi,
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moOyTOBI, THCEKTHI, MPOMHUCIIOBI Ta 1H1) [3].

XapuoBa aneprisi — I peakiis IMyHHOI CHCTEMH OpraHi3My Ha Xap4doBi
OPOAYKTU. XapuoBl ajepreHu, 10 HaWyacTillle CIPUYUHSIOTH ajepriio: 3JaKOBI
BUpOOM (MICTSATh TJIOTEH); MOJIOCKM Ta pakKomomiOHi;, sl puba; apaxic; Cos;
MOJIOUHI MpoAyKTH; ropixu. Cepen AiTel TPyTHOTO BIKY HaMMOMIUPEHINIUMH €
ajyeprisi Ha SIS, MOJIOKO Ta MOJIOYHI MPOAYKTH, SIKI YacTO MPOXOJATH 3 BIKOM.
AJeprisi Ha MOJIOCKIB, PaKOMOMIOHMX wyacTimie OyBae cepel JOpOCIuX, TOAl SK
ajeprisi Ha apaxic OJHAKoBa IMOIIMpeHa cepen AiTed 1 gopociaux. CumnroMu
Xap4yoBOi ayeprii 3a3BUYail 3 SBISAIOTHCA MPOTATOM KITBKOX XBWJIMH — JIBOX TOJHUH
MicAs BXMBaHHA 1KI. AJEpriyHi peakuli MOXYThb BKJIIOYATH KpPOIHB’SIHKY,
MMOYCPBOHIHHSA IIKIpH, BHUCHII, HAOpAK 0ONHM4Yus, si3uKa, ryd, OIOBOTY, diapero,
CHa3MH B JKMBOTI, KallleJb, 3alaMOPOYEHHS, HYAOTY, HAOpSIK TrOpTaHi, TOJOCOBHX
3B’s130K a00 BTpaTy cBimoMmocTi. [IpodinakTuka xapuoBoi aneprii — 1e KOHTPOJIb
B)KMBAHUX MPOJIYKTIB — ajepreHis [4].

BucnoBok. Tox, MiICYMyBaBIIM BCE BHILE CKa3aHEe, MOXXEMO CKa3aTu, IO
aJIeprisl 3aJIMIIAETHCSA aKTyaJbHOI TEMOI0. X0YEMO HAaroJIOCUTH, 110 JTy>KE BaXJIUBO
BYACHO BUSABUTH NPHUYMHY 3aXBOPIOBAHHS Ta MiAIOpaTh e(peKTUBHE JIIKyBaHHA, 00
HOro yHHUKHEHHS MOK€ MPHU3BECTH HE JIUIIE [0 MOCTIMHOTO pO3ApaTyBaHHS,
XPOHIYHOT BTOMH Ta MPOOJIEM 31 3I0POB’SIM, a U IO 3HUKEHHS SKOCTI KUTTS Y HIJIOMY
Ta y MailOyTHbOMY CHPUYMHHUTH CEPilo3HI MpoOseMu 31 370poB’ M. SKIO aneprito
BYaCHO HE€ 3YNUHHUTH, TO 3BUYANIHE UXaHHS YW HEXHUTb, a TaKli CUMIITOMH ajieprii
OUIBIIICTD JIOJEH CHpUiiMae, K HE3HA4YHI HE3PYYHOCTI, 110 MUHYTh cami Mo coOl,

MOKYTb MIPU3BECTH JI0 3aXBOPIOBAHHS HAa aCTMY UM HaBITh /IO TIPIIOTo — cMepTi [S].
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SixoBuoBa Ipuna IBaniBHAa,

H.men.H., mpodecop

XapKiBChKHI HAIIIOHAIbHUA METUIHUHN YHIBEPCUTET,
M. XapkiB, YkpaiHna

V30ek Tersina CrenaHiBHa,

ACHCTEHT

JloHenbKuii HalllOHAIbHUN METUYHUN YHIBEPCUTET
M. KponuBHunbkuid, Ykpaina

Tarapko Cepriii BikropoBuy,

JI.MeJl. HayK., Tpodecop

JloHelbKUii HalllOHAJTbHUN MEAUYHUM YHIBEPCUTET
M. KponmBHunbkuii, Ykpaina

I'puropenxko Bapsapa PomaniBHa,

K.M.H., TOIEHT

XapKiBChKHI HAIIIOHATLHUN MEIUYHUMN YHIBEPCUTET,
M. XapkiB, Ykpaina

Beryn. MacoBa 3aru0enp Jrofiel NMpu HaA3BUYAWHUX CHUTYaLIIX 3YMOBIIIOE
HEOOXI1THICTh TTPOBEICHHS BIAMOBIIHOTO O0CATY CYJAOBO-MEIUYHUX JTOCHIJKEHb IS
BCTAHOBJICHHSI MPUYUH CMEPTI, 1AHTH(IKALIT 0Ci0 Ta BUPIMICHHS 1HIIMX 3HAYYLIUX
nutadb [1-4]. BukoHaHHS WX AOCHIIKEHb, 32 HASBHOCTI YHMCEIbHHX JIOJICHKHX
KEPTB, HEPIJIKO CTUKAETHCS SK 13 3HAYHUM OOCSTOM YIIKO/)KEHb Ha TpymHax
3aru0amx, Mo 3yMoBIIo€e y 15% BumakiB BTpaTy i1€HTU(PIKALINHO 3HAUYIIMX O3HAK,
TaK 1 3 BIICYTHICTIO MOXJIMBOCTEH JESKHUX CYJIOBO-MEIUYHUX EKCIIEPTHUX 3aKIaiB,
3YMOBJICHUX HEIOCTATHICTIO MIATOTOBKM (haxiBIliB, HEHAJIEKHUX YMOB 30€peiKEHHS
TPyMiB, BIACYTHICTIO HEOOX1JHOTO Ja00paTOpHOro 00JIaTHAHHS.

Meta podotTu. BcTanoBneHHs ycix oOCTaBHH 1 yacy moii Ta ii y4acHHKIB €
HEOOX1JHOK BHUMOIOKO MijJ Yac pO3CIHiJyBaHHS, 30KpeMa IPU YHUCENIbHIN 3arubeni
JOJIeN MiJ] Yac BIMHM, TEXHOTEHHUX KaTacTpod ado MacoBUX 3aBOpyIlIeHb. B Takux
BUITaJIKaX MPaKTHUKa, KOJU 0c00a HE BCIX 3arv0JINX BCTAHOBIIOETHCS, HE MOXKE OyTH

BUIpAB/IaHa HEJOCTAaTHICTIO 4Yacy Ta KaJpoBOrO pecypcy. Xoua, MOJAEKYIu 1€
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3YMOBJICHO CYTO HEIOJIKaMH METOANYHOTO 3a0€3MeYCHHS.

Marepiain Tta Metoau. IIpomenypa imeHTudikamii Moxe BiIOyBaTHUCS B
3BUYANMHUX Ta YCKJIAJAHEHUX yMOBax. 3a 3BMYAWHUX YMOB €KCIEPTOBI HAJAIOThCS
00’ekT A Ta 00’exT B ans mpoBeneHHs MEBHOTO 1eHTU(IKALIKHOTO JOCTIIKEHHS.
Came HasIBHICTh JBOX JOCIIDKYBaHUX 00’€KTIB HaJa€ MOXKIMBICTh €KCIEPTOBI 3a
BU3HAYEHUMH  1ICHTHU(IKAIIMHUMHA ~ O3HAKaMH, BIAMOBIAHO 0  MPUHITUIIB
imeHTu(iKAIifHOTO JOCHIKEHHS, JIATH TIEBHOTO BHCHOBKY. Y CKIQJHEHUMHU
yMOBaMHU CJI1Jl BBaKaTH YMOBH, KOJIM €KCIIEPTOB1 HAJJAHO HA JIOCHIIKEHHS 00 €KT A,
ane 00’ekt B — BiacyTHINi a00 He BHM3HAueHWH. 3a TaKMX yYMOB EKCHEpPT JIHIIE
BH3HAuYa€ TMEBHI XapakTEpUCTUKU 00’e€kTa B, 1o nposBuiucs Ha 00’€KTi A, SKHX,
OJIHAK, HEJOCTATHBhO ISl OCTATO4HOI imeHTHdikarii o0’ekra B. [HImmMM Bumagkom
YCKJIaJIHEHUX YMOB 17eHTU(]iKallli € MacoBa 3aru0einb Jojaeil. B TakoMy BUmaaky
o0car poOOTH CYTTEBO 3pOCTa€, MO0 MOTpedye UITKOI KOOpJuHALii poOOTH BCIX
CITy0 Ta HaJIeKHOTO METOJIMYHOTO 3a0€3MEeUEHHS €KCIIEPTHUX JOCIIIKECHb.

PosrisaemMo mii excriepTa B MPOCTHX Ta YCKIAAHCHUX YMOBax Ha MPHKIAIAX.
Excniepty Hamano Ha JOCHIKEHHST OOTOPUTUNA TPYII JIOJWHU, IO 3aTUHYJA Mij 4ac
MOKeXK1. Y CHIIUOro € MIJICTAaBH BBa)KaTH, 110 3ard0JIMM € IeBHaA 0c00a — BJIACHHUK
Oynuuky. Skmo ocoba Mae CTOMATOJIOTIYHY KapTKy, B SKiM 3a3HadeHo 1i
CTOMATOJIOTIYHUM CTATyC, EKCIIEPT MOKE MOPIBHIATH CTOMATOJIOTIYHUHN CTATyC TPYITY
3 3QKUTTEBUMHU JAaHUMU Ta 3pOOUTH BUCHOBOK PO TOTOXKHICTH TPYIy Ta BIaCHUKA
OymiBmi. Takuii BHIAIOK CIiJI BBaXAaTH 3BHYAMHUMHM yMOBaMHM iieHTH]iKaIIii,
OCKIJIbKH € HASsBHUMM JIBa 00’ €KTH JIs TOPIBHSAHHS.

Pe3ynbTatn Ta o0OroBopenHs. Yactime ineHTHdIKAINHE JOCIHIIKEHHS
BUKOHYETHCS 32 BIJICYTHOCTI OyIb-SIKHX BIJIOMOCTEH TPO JIIOJUHY, HANPUKIIAM, TIPH
imeHTudikaiii HeBcTaHOBJIEHOI ocoOu. lle mpu3BoauTh 10 cuUTyallli, Koiau Tpeda
CHOYATKy BHU3HAYUTHUCH 3 0COOOIO JIIOJUHU 200 OOMEXKEHHM KOJIOM OCi0, CTOCOBHO
K01 (SKMX) Mae OyTH TPOBENCHO iMeHTU(IKAIIHHE MOCTIPKCHHS, MOTIM BUSBHUTH
imeHTudikaiiiiHi 03HaKW Ta HANPUKIHII BUKOHATU CaMe JIOCIIKCHHS. 3a3HauyuMOo,
0 Tepil JBa eTamd MO0 CYyTi € PO3IIYKOBOI pPOOOTOI0, TMOKIAIEHOK Ha

MIPaBOOXOPOHHI OPraHM, ajie Ha MPAKTHUIl BIJCYTHICTh €(PEKTUBHOI B3a€EMOJIT MIX
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EKCIIEPTHUMHU 3aKjiaJaMd Ta po3mykoBuMH migpo3auiamu  MBC  VYkpainu
MPU3BOAUTH JI0 HE33aJOBUIBHUX PE3YNbTATIB — 0cO0a MEBHOI KUIBKOCTI MOMEPIUX
JOJIe! TakK 1 3JIUIIAETHCS HE BCTAHOBJIECHOIO.

BucHoBku. BapianTtoMm ycKIagHEHOTO BHUIIAIKY € iAeHTH(IKAISA Y BUIAIKAX
MacoBoi 3arubeni moaeit. BiacyTHicTs, a00 oOMexeHicTh 1HhopMaIllii mpo 3arudimx,
o Mae iaeHTU(IKaliIHY 3HA4yIliCTh, JOJATKOBO YCKIIQJHIETHCA YHCEIBHICTIO
3arudaux Ta 0OMEKEHOIO KUIBKICTIO €KCHEpTiB, SIKUX OJHOYACHO MOXKHA 3aIy4UTH

710 pOOOTH.
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PHARMACEUTICAL SCIENCES

YK 616.36-002:615.244
AHAJII3 BITYU3HAHOI'O PAPMALHEBTUYHOI'O PUHKY
JIKAPCBKHUX 3ACOBIB 'EIATOTPOIHOI J1i

Tapacenko I'anna BikropiBHa

K.T€XH.H, TOLICHT

Amnppeiiko €Breuis OJsiekcanapiBHa

MarictpaHnTtka

Kypumko I'asimna I'eopriiBua

JOLICHT

KuiBChbKOr0 Halll0HAIBHOTO YHIBEPCUTETY TEXHOJIOT1H Ta AU3alHY
M. KuiB, Ykpaina

AHoTanisi: 3aXBOPIOBAHICTh FeNaTOOLTIAPHOI CUCTEMHU 3aJUIIAETHCSI BATOMOIO
MpoOJIEMOI0 OXOPOHU 3J0POB’sl SIK B YKpaiHi, TaKk 1 YCbOMY CBITi. 3POCTaHHSA
3aXBOPIOBAHOCTI HAa XPOHIYHI XBOPOOM NEYIHKM HA3MBAIOTh «IPYIrOl0 EMiIEeMIEI0
HAIIOTO CTOJITTS MICIIS «EMiAeMIi» CepIeBO-CYUHHOI MaTOIOTI].

[IpoBigHe Mmiciie B JIIKyBaHHI 3aXBOPIOBaHb MEYIHKU MOCIAAIOTh T€NaTOTPOIHI
JiKapchki 3aco0u. MeToro poOOTHM € KOMIUIEKCHHM aCOPTUMEHTHHMM —aHai3
(dbapMalneBTUYHOTO PHUHKY YKpaiHU JKapChKUX 3ac00iB TIemaTOTPOMHOL i,
BU3HAYEHHS 1XHBOI IOCTYMHOCTI JIsl CIIO’KMBAYIB Ta OOCSTIB X CHOKMBAHHS IIISIXOM
aHani3zy (apMako-TepaneBTUYHOrO MPU3HAYEHHS, JIIKAPChbKUX (OpPM, 3asIBHUKIB Ta
BUPOOHHMKIB TE€MATOTPOITHUX MPETNapariBb, K peaii3oBYIOThCS Yepe3 anTedHl Mepexi,
10 JaCTh 3MOTY OI[IHUTH iX TOCTYIHICTh JJIsl HACEJICHHSI.

KarouoBi cioBa: 3axBOprOBaHHS TI€YiHKH, (apMarieBTUYHUI  PUHOK,

renaToTPOIHI MpernapaTH, ColialbHO-€KOHOMIYHA JOCYIHICTh

3axBOPIOBaHHS TMEYIHKU IMIOPIYHO € MPUYMHOIO JBOX MUIBMOHIB CMEPTEH, 110

ctaHoBUTh 4% ycix cmepreit (1 3 koxHUX 25 cMmepTed y CBiTi). 3TiIHO 3 II€IO
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OIIIHKOI0, pak nevinku € mpuarnHoto Bix 600 000 mo 900 000 cmepreii [1].

3a manumu BcecBiTHBOT opranizaiii oxoponu 3a0poB’ss (BOO3) npubnuzno
JIB1 TPETUHU BCIX CMEPTEH, MOB'SI3aHUX 3 MEYIHKOI, TPAIUISIOTHCS Y YOJIOBIKIB 1, B
OCHOBHOMY, TIOB’Si3aHI 3 YCKJAJHEHHSMHU BHACIIJIOK [HMPO3y TEYIHKH Ta
renaToleNoNsIPHOI KapIIMHOMHU, MPUYOMY TOCTPUN TenaTUT € MPUYHUHOI0 MEHIIOq
YaCTKU CMEPTEU.

HalinomupeHimumMu TpudyuHaMH IIUPO3y TEUIHKH B YChbOMY CBITI € BIpyCHUU
renaTuT, ajKorojib Ta HeaJKoroyibHa upoBa xBopobOa meuinku (HXKXXIT). HXXXII
HalyacTilmie CTpaKIaroTh XBopl Ha IfykpoBuil miadetr (I/]) 2 Tumy Ta OXupiHHA.
['ematoTpomnHi BipyCH € €TIOJNOTIYHUM (DaKTOPOM y OUIBIIOCTI BUMAAKIB TOCTPOIrO
renaTuTy, aje MEIUKaMEHTO3HE YPaKCHHS TEYIHKM BCE YacCTIlle CTa€ OUIBIIOIO
JacTUHOIO BuUMaAKiB. Ha maHmii yac 3aXBOPIOBaHHA TMEYIHKH € OJWHAMIISTOIO
MIPOBIAHOIO MPUYUHOIO CMEPTI, alie JaHl MO0 CMEPTHOCTI BHACIIJOK 3aXBOPIOBAaHb
MEYIHKA MOXYTh OyTH HEIOOI[IHEHUMHU [2].

HeankoronpHa >kUpoBa XBOpoOa TMEUIHKA Bpaka€ 4YBEPTh JOPOCIOro
HACEJICHHS CBITY 1 € APYrolw 3a 3HAYMMICTIO NMPUYMHOK TEePMIHAIBHOI CTafli
3aXBOPIOBAHHS TEYIHKU Ta TpaHCIUIaHTalll NmedyiHku B €Bpomi Ta Amepuii. Yepes
30UTBIIIEHHS CIIOKMBAHHS AJIKOTOJII0, CTAPIHHSA HACEJICHHS B IIJIOMY Ta 301JIbIIIEHHS
MOIIMPEHOCTI METa0OMIYHUX (PAKTOPIB PU3UKY B HACTYMHI NECATUIITTS OUYIKYETHCS
pi3Ke 3pOCTaHHS CMEpPTHOCTI, TOB’S3aHOI 3 aJKOTOJBHOIO Ta HEAJIKOTOJHHOIO
KUPOBOIO XBOPOOOIO MIEHUIHKHU.

['ocTpa me4yiHKOBa HENOCTATHICTh 3yCTPIYAETHCS PIJIKO, ajne IMOB’sA3aHa 3
BHCOKOIO 3aXBOPIOBAHICTIO Ta CMEPTHICTIO. MEIMKAMEHTO3HE ypa)K€HHS NEYIHKU €
OJIHI€I0 3 HAUTIOMUPEHIITNX MPUYNH TOCTPOi IEYIHKOBOI HEJIOCTATHOCTI y CBITI.

B VkpaiHi 3aXxBOpIOBaHICTh HACEJIECHHS PI3HUMHM MATOJIOTISIMU renaToOuTiapHoi
CHUCTEMH J>KOBYOBMBIJHMX MUIAXiB cTaHOBUTH Onm3pko 280 000 xBopux [3]. 3a
OIIHKaMH YKPAiHCHKUX €IT1IEMIOJIOTIB PIBEHb 3aXBOPIOBAHOCTI Ha BIPYCHI Te€MaTUTH
B YKpaiHi HIOPIYHO CTAOUIBLHO CTAaHOBUTH 7-9% BiJI KUJIBKOCTI 3arajibHOTO HACEJICHHS
KpaiHd, a 3pOCTaHHS 3aXBOPIOBAHOCTI HAa XPOHIYHI JU(Y3HI 3aXBOPIOBAHHS MEUYIHKH,

0COOJIMBO cepeja OCi0 Mpaie3JaTHOrO BIKY, BIJICOTKY CMEPTHOCTI BijJ YCKJIAIHEHb
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JaHOI MaTOJOr1i, MOB’s13aHa 3 MOCHJICHHSAM BIUIMBY PI3HOMAHITHUX (DAKTOPIB PUBHKY
renaTOTOKCHYHI JTO3M aJIKOTOJIt0, O€3KOHTPOJIBHUN MPUHOM JIIKAPCHKUX 3aco0iB i3
HeOaXaHUM  TeMaTOTOKCHYHUM  edeKToM, BIpyCHI  1H(QEKIi, 0coOJUBOCTI
Xap4yBaHHS, €KOJIOT14H1 ()aKTOPHU TOIIO.

B pesynbrari ananizy odimiiHux mxepen iHbopmariii [4] mpo 3apeecTpoBaHi Ta
JI03BOJICHI [0 MEJMYHOTO 3acCTOCYyBaHHS B YKpaiHi Jikapcbki 3acobu (JI3) mnsa
JIKyBaHHS 3aXBOPIOBaHb TEUIHKK Ta JKOBYOBUBITHUX IMUISXIB BCTAHOBJICHO, IO HA
(dbapMaleBTUUHOMY PUHKY YKpaiHU MPEACTaBiICHO 7 MIXKHAPOJHUX HEMaTEeHTOBAHHUX
Ha3B (MHH) JI3 rematorpomnHoi aii, 10 BiTHOCATHCS 110 Kiacy A «3acobwu, 1Mo Jif0Th
Ha TPaBHY CUCTEMY 1 MeTabO0JI113M», BOJJHOYAC K Ha CBITOBOMY PUHKY MPEICTABICHO
15 MHH npenapatiB, 1110 BUKOPUCTOBYIOTh JJIsl Teparlii 3aXBOPIOBaHb IMEYIHKHU Ta
YKOBUOBHUBITHUX IUIAX1B (TaOmmIs 1).

Cranom Ha ceprnenb 2023 p. 3rigHO 3 JaHUMHU JIep)KaBHOTO PEECTPY
JKapCchKuX 3aco0iB Ha (papManeBTUYHOMY PUHKY 3apeecTpoBaHo 110 TopriBeabHUX
HallMEHyBaHb JIIKAapChKHX IpernapariB, 0e3 ypaxyBaHHS (OpM BHUIIYCKYy Ta
N03yBaHHA. 3a JgaHUMU Tabiuil 1, BiAMOBiAHO a0 MDKHAPOIHOI CHCTEMU
knacudikamii nikapepkux 3aco0iB (Anatomical Therapeutic Chemical Classification
System, ATX), BCTaHOBJIEHO, IO 3aCO0M AJIA JIIKyBaHHS 3aXBOPIOBaHb MEYIHKUA Ta
’KOBYOBHMBIIHUX MIISAXIB TpeAcTaBieHl y nBox miarpynax: AO5A «3acobu, 1o
3aCTOCOBYIOTBCA Yy pa3l OumapHoi marosoriin, AO05SB  «lIpemapatu, mio
3aCTOCOBYIOTHCA Y pa3i 3aXBOPIOBaHb IMEYIHKH, JIMOTPOIHI pedoBuHU». Ha MoMeHT
MPOBEICHHS CTATUCTUYHUX JOCIHIDKEHbh BCTAHOBJICHO, IO JKOJHOTO Iperapary
rpynu AOSC «llpenapatu ang JiKkyBaHHS OuTiapHOi matosorii B KoMOiHamii 3
JTMOTPONTHUMU 3aco0amMmu» B YKpaiHi HE 3apeeCTPOBAHO.

Sx BHJIHO 3 HaBEJICHUX JIAHWX, MaiKe MOJOBUHA TPEIapaTiB, MPEACTABICHUX
Ha ¢apmaneBTuyHOMY PUHKY (47,2 %) cranoBnate JI3 rpymu AOSA «3acobwu, 1o
3aCTOCOBYIOThCA Yy pasi OumapHoi martosioriin, 3 HuX 23,6 % rpynu A0SA AQ2
«Kucnora ypcome3okcuxoseBa», M0 CKIaAy SKAX BXOAHWTH YPCOJE30KCHXOJIEBA
kuciota, ta 33,6 % rpynu AOSA X «Iumi npenapatH, 10 3aCTOCOBYIOTHCS y pasi

OlM1apHOT MaTONOrii», Kl MPEACTaBIeHI MOHO Ta KOMOIHOBAaHMMH Ipenaparamu Ha
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OCHOBI €KCTpPAaKTiB 3 Jikapchkoi pociuHHOi cupoBuHH (Helichrysi arenarii flores,

Zeae maydis styli cum stigmatis, Tanacetum vulgare, Cynara scolymus, Fructis

Rosae, Silybum marianum L. Gaetner Ta iH.).

Taoaunsa 1.

Po3noain acopruMeHTy 3apeecTpOBaHUX B YKpaiHa JiKapcbKHUX 3ac00iB, 110

3aCTOCOBYIOThCS ISl JIIKYBAHHS 3AXBOPIOBAHb NEeYiHKH T ’KOBYOBHUBITHUX

nuisxiB 3a ATX-knacudikaniero

Yactka
. . o TOPIiBEIBHUX
ATC-xon rpynu ATC-xon miarpynu Jiro4l pe4oBUHU Kinbkicte T HaiiMCHYBaHb,
%
AO5A AO5A A02 Kucnora | Ypcoae3okcuxosena
3acobw, 0 | yPCOJE30KCUXO0NIEBa KHCIIOTa 26 23,6
3aCTOCOBYIOTBCA Y
pasi Oimapnoi | AOSA X Inmi npenapary,
MaTOJNOTii 0 3aCTOCOBYIOTBCS Yy 37 33,6
pasi OisiapHOi maToNorii
A05B A0l  Aprinin | Apridiny riryramat 10 91
riyramar '
AO05B Ilpenaparu, | AOSB A03 Cunimapun CunimMapux
o 9 8,2
3aCTOCOBYIOTBCA Y | AOSB A06  Opuitun | L-oprituny-L- 9 8.2
past  3aXBOPIOBAHb | oxcormypar acmaprar ’
MEYiHKH, .
JTMOTPOITHI ADSB AS0 Pisi 19 17,3
- npenapaTt
A05B A53 CunimapuH,
KOoMOIHAIIT - 0 0
A05C TIlpenapatu
TUTS JKyBaHHS
OimiapHoi marosorii | B 0 0

B KoMOiHamii 3
JMOTPOITHUMHU
3aco0amu

Ho rpynu AO05B Bkmoueno 5 miarpym: AO05SB A0l «ApriHiH riytamat

(9,1 % 3apeectpoBanux TH); AOSB A03 «Cunimapuny» (8,2 % 3apeectpoBanux TH),
A05B A06 «Opnitun okcoriypat» (8,2 % 3apeectpoBannx TH) Ta AOSB A50 «Pi3ni

npenapatu» (17,3 % 3apeectpoBanux TH). Beranoneno, o s miarpynu AOSB

AS3

npenapary.

«CunimapuH,

KOMOIHAI»

Ha I[aHI/Iﬁ dqaCc HC 3apCeCTpOBAHO KOAHOI'O

AHaui3 po3noAuty Jikapchkux 3aco0iB 3a ATX-knacudikaiiiero Ta kpaiHamu
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BUPOOHUKAMH TOKAa3aB, 10 OUIBILIICTh MPEACTAaBICHUX Ha (PapMaleBTUYHOMY PHHKY
JIKapChKUX 3aco0iB — mpemapatd BITYM3HSHOro BUpoOHHUITBA. Ha pucynky 1
HaBeIeHO po3noii1 JI3 110 3aCTOCOBYIOTHCS IS JTIKYBaHHS 3aXBOPIOBAHb NIEYIHKH Ta
’KOBYOBHBITHUX MIISXIB 3aKOPIOHHOTO Ta BiTYM3HsSHOrO BUpoOHmITBa 33 ATC
KJ1acu(iKaIll€l0 3aXBOPIOBAHb MEUIHKU Ta KOBYOBHBIIHUX IIJISAXIB 3aKOPJOHHOTO Ta

BiTUM3HSIHOTO BUpoOHUIITBA 3a ATC Kkiacudikartiero.
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AO05A X AO05A A02 AO05B A50 A05B A0O1L  AO05SB A06  AO05B AO3
ATC kinacndpikanis

B BiTYM3H;IHOTO BUPOOHUIITBA ¥ 3aKOpIOHHOTO BUPOOHHUIITBA

Puc. 1. Po3noain jiikapcbKHX 3aC00IB 1110 32CTOCOBYIOTHCSH /LISl JIIKYBAHHS

Sx BUIHO 3 HAaBENCHMX JAaHMX puc. | OUIBIIICTh JIKAPCHKUX 3aC001B
BiTunM3HsHOro BupoOHuurBa (72 TH, 65,5%), mpore s rpyn AO0SA A02
«Ypcoae3okcuxoneBa kuciotay Ta A05SB A03 «CumiMmapun» TepeBakaroTh
3akopaoHHoro Bupoouuirea — 17 TH ta 5 TH BignosigHo.

[Ipenapatu miarpynu A05B AOl1 «ApriHiH riayramaTty MOpeacTaBiIeHHI Ha
puHKY YKpainu juiie BiTun3HsHoro BupoounuinTsa (10 TH).

Ha pucyHky 2 HaBeleHO pPO3MOJIIN 3apEECTPOBAHUX B YKpaiHi JIIKAPCHKUX
3ac00iB, IO 3aCTOCOBYIOTHCS I JIIKYBaHHS 3aXBOPIOBAHb IIEUIHKH  Ta

YKOBYOBHBITHUX IIIAXIB 32 KpaiHaMHU-BUPOOHHKAMH.
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= VkpaiHa
= Himeuunna
Tanis
= bonrapis
= [Takucran
= Yecka pecrny0iika

IHmni kpainu

Puc. 2. Po3noain 3apeecTpoBaHMX JiKAPChKHUX 32C00iB 10 32CTOCOBYHOTBHCH IS
JIKYBAHHS 3aXBOPIOBAaHb NMEYiHKHU TA }KOBYOBUBITHMX HLISAXIB

3a KpaiHAMHM-BHUPOOHMKAMU.

Sk BUAHO 3 PUCYHKY 2 Omu3bko 65,5 % nikapchKux 3aco0iB IJis JIIKyBaHHS
3aXBOPIOBaHb IMEUYIHKU Ta >KOBUOBMBIJIHUX IUISAXIB BHPOOJIAIOTHCS B YKpaini. Ha
Kpainy BupoOHWKa Himeuunny mnpumamae Omm3pko 6,4%. Tpete wicie cepen
BupoOHukiB JI3 mocigae Iumis i3 ywactkoro 3,6%. Yactka cepel iHO3eMHHMX KpaiH
Yecwrka pecnybmika, bonrapis ta Ilakucran cranoButh 2,7 % nikapchKuX 3aco0iB
naHoi rpymu. Takox Ha (apMaleBTUYHOMY PHHKY IMPEICTaBJICHI TemaToTPOITHI
JKapchbki 3aco0M BUpPOOHMKIB IHIMUX KpaiH, Takux sk ABctpia, Kanama, OAE,
Tainann, dpaniis, bensris, Benuka bputanis, Ipnangisa, Itamis, Kurait, JlaTsis,
JIutoBceka pecnyOiika, [Tonbiia, yacTka aKux cTaHOBUTH 16,4 %.

Hactynaum etanmom Hammx JoCHiKeHb OyB aHami3 JIIKAPCHKUX 3acO0iB IS
JIKYBaHHS 3aXBOPIOBaHb MEYIHKHU Ta )KOBUOBMUBIIHUX IUIAXIB 32 (hOpMaMU BUITYCKY.
Ha pucynky 3 HaBeneHO HaWOIIBIN MpEACTaBICHI HA PUHKY JIIKAPChbKl (GOpMHU, SKi
BUPOOJISIFOTHCS SIK BITYM3HAHUMHU, TaK 1 3aKOPIOHHUMH KOMITaH1IMU-BUPOOHUKAMH. 3
HaBEJICHUX JaHUX BUIHO, 110 NEpeBa)kHa KUIBKICTh MpenapariB, IPEeICTaBICHUX Ha
YKpaiHCHbKOMY PHHKY, 1€ TpernapaTtd B TBEPAMX JiKapchkux (opmax — tabnetku 34
TH (30,9%), 3 axux 53% (18 TH) Bitunsnasaux ¢ipM-BupoOHHKIB, 1 kKancyau 30 TH
(27,3%), 3 sxkux 56,7% (17 TH) npenapaTu 3aKOpIOHHUX BHPOOHUKIB. byio

176



BCTAHOBJICHO, IO JIKAPChKi (hOpMH, TakKi K pO3UMHU JJis 1H €Kik Ta JI3 HAa OCHOBI
EKCTPAKTIB 3 JIKaPChKOI POCIMHHOI CHPOBUHHU, IPECTaBICHHI Ha (hapMalleBTHUHOMY

PUHKY YKpaiHU BUKJIIOYHO BITUU3HSHOTO BUPOOHUIITBA.
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H'eKIiN JUIL PO3YMHY  OpaJIbHOTO JKapCchKOT
JUTA iHQY31# pO34YUHY POCIIMHHOL
CHPOBUHHU

B BiTYi3HSIHOTO BUPOOHHUIITBA ¥ 3aKOpIOHHOTO BUPOOHHIITBA

Puc. 3. Po3noaia gikapcbKux 3ac00iB 1110 32CTOCOBYHOTBCS AJIs1 JIIKYBAHHSA
3aXBOPIOBaHb MEYiHKHU TA ’KOBYOBHMBITHUX HLIAXiB 32aKOPIOHHOTO Ta
BITYHM3HSIHOTO BUPOOHUIITBA 32 JIKAPCHLKOI0 (POPMOIO BUITYCKY.

Bapro BIAMITUTH, 110 Ha PHUHKY YKpaiHM TaKOX MpPEICTaBIICHI JIKapChKi
3aco0u NSl JIIKyBaHHSI 3aXBOPIOBaHb MeviHKKA y ¢opmi cyno3utopiii (JlammakciH,
[IpAT "Jlexkxim-XapkiB", Ykpaina) ta piodinizar s in’exuiid (Jlionis-biomik, TOB
"Bionik ®apma", Ykpaina).

[IpoBeneHrMH TOCTIIKEHHSIMU BCTAHOBJIEHO, 110 2/3 (65,5 %) npeacraBieHuX
Ha (papMalleBTUYHOMY PUHKY IpenapariB BITYU3HSIHOTO BUPOOHUIITBA. Y KpATHCHKUN
CErMEHT BUPOOHHUIITBA JOCIIDKYBAaHUX TMpemnapariB 3a0e3neuyroTs 24 KoMIaHii-
BUpoOHMKa. Ha pucyHky 4 npeacTaBieHi MPOBiAHI BITYN3HSIHI KOMITaHI1-BUPOOHUKH,
Kl BUMyCKaroTh JI3 sl JiKyBaHHS 3aXBOPIOBAHb IEUIHKKM Ta >KOBYOBUBIJIHUX
nuisixiB. Cepen  HaBeICHMX KOMITaHIM Jigupyrodi moswiii  3aiimarote TOB
"®apmaneBtuyHa komnadis "3popos's" (23,6 %), AT "®apmak" (11,1 %), [IpAT
"JlikrpaBu" (8,3 %), IIpAT "®apmanestuuna ¢ipma "Hapuunsa" (6,9 %), AT

"KuiBcbkuit BiTaminuuit 3aBoa" (5,6 %), IIpAT dapmaneBruuna ¢adbpuka "Biona"
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(5,6 %), TOB "dapmacen" (5,6 %), Ta inmi (33,3 %).

2,8% 2,8%

= TOB "®apmareBTnuHa KoMmnasis "310poB's"” = AT "®apmax”

= [IpAT "JlikrpaBu" IIpAT "®apmaresruuna ¢ipma "Tapaums”
= AT "KMiBCbKUI BITAMIHHUI 3ABO/T" = [IpAT ®apmarneeTryna hadbpuka "Bioma"

= TOB "®APMACEJI" = TOB "TJIEA®APM JITH"

= TOB "TepHodapm" = [IPAT "®ITODAPM"

= TOB "BIOJIIK ®APMA" = TOB "Omnemnna Xenckea Ykpaina"

Puc. 4. Po3noain 3apeecTpoBaHUX JiKAPCHKHUX 32C00IB 110 32CTOCOBYIOThCS JJIs
JIKYBAHHS 3aXBOPIHOBAHb NMEYiHKHU TA }KOBYOBHUBIITHMX HUISAXIB 32 BITYU3HAHUMU
KOMIIAHIIMU-BUPOOHUKAMHU.

2; 3%

= JI3 poCAMHHOTO NOXO/KEHH  * JI3 CHHTETHMYHOTO MOXOKEHHS

= JI3 610710T1YHOTO MMOXOHKEHHS

Puc. 5. Po3noaiji BITYM3HAHMX JIIKAPCHKHUX 32C00iB 110 32CTOCOBYHOTHCSH JJIS
JIIKYBAHHA 3aXBOPIOBAHb NEYiHKHU Ta KOBYOBHMBITHMX LLIAXIB

3a NPUPO/IOI0 MOXOKEHHS.
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Ha pucynky 5 mpencraBiaeHO poO3MOiT BITUM3HSIHHUX JIKAPCHKUX 3ac001B, 110
3aCTOCOBYIOTHCS IS JIIKyBaHHS 3aXBOPIOBAHb IMEUIHKU Ta KOBYOBUBIIHUX IUISXIB,
3a Mpupojor0 mnoxomkeHHd. Cepell BITUM3HSHUX JIIKAPCHKUX 3aco0iB moHan 51%
3aiiMaroTh JI3 pocnuHHOTO MOXO/KEHHS. TakoXX Ha PUHKY YKpaiHu 3apeecTpOBaHO
nBa JI3 Gionoriynoro nmoxomkenns: Epoicon (IIT "JlaGoparopis Epbic", Ykpaina),
Anoxon  (ITAT  "HaykoBo-BupoOHWuMii  11eHTp  "bBopmiariBcbkuii  XiMiKO-
(dapmarieBTHUHUN 3aBoa", YKpaiHa).

BucHoBkM: AHaji3 3apeecTpOBaHUX JIIKAPCHKUX 3ac00iB 3a cucteMoro ATX
BCTAHOBHB, IO 3aCO0M [IJIs JIIKYBaHHS 3aXBOPIOBAaHb TEYIHKHA Ta YKOBYOBHBITHUX
IUIAXIB IpeacTaBieHl y aBox rpynax — AOSA «3aco0bu, mo 3aCTOCOBYIOThCS y pasi
oimapuoi natosorii», A0OSB «IIpenapaTu, 1110 3aCTOCOBYIOTBHCSI y pa3i 3aXBOPIOBaHb
MEYIHKH, JIMOTPOIHI pedoBuHU». I'pyna AOSA Bkitovae B cebe aBi miarpynu: AO0SA
A02 «Kwucnora ypcoaezokcuxonenay (23,6 % TH) ta AOSA X «Iumri nmpenaparu, 1o
3aCTOCOBYIOThCA Yy pa3l OumiapHoi martoinorii» (33,6 % TH). Jo rpymu AO5SB
BKJIIOYEHO 5 miarpym, a came: marpyny AO5SB AOl «ApridiH riayramaTt»y, 0o
3aCTOCOBYIOTHCA IS JIIKYBaHHSI 3aXBOPIOBAHb MEUIHKU Ta >KOBYOBUBIJIHUX HUISXIB,
npunagae 9,1 % 3apeecrpoBanux TH; miarpyny A05SB A03 «Cunimapun» (8,2 %),
niarpyny A05SB A06 «Opuitua okcoramypat (8,2 %), miarpymy A0SB A50 «Pi3ni
npenapatn» (17,3 %) ta miarpymy A0SB AS53 «Cunimapus, KoMOIHAI», AJIs K1
HE 3ape€eCTpOBaHO K0aHOTO JI3.

Bcranosneno, mo 2/3 (65,5 %) 1ie npenapatu BITYU3HIHUX (ipM-BUPOOHHUKIB,
a came: TOB "®apmaneBtuuna kommnadis "3gopoB'a", AT "®apmax", IIpAT
"JlikrpaBu", IIpAT "®dapmauetuuna ¢dipma "Jlapauns", Ta 1HOIl, 10 MAlOTh BJIAacH1
BUPOOHMYI TIOTY>KHOCTI Ta BEIMKUWA JOCBIA Yy po3poOIi Ta BUPOOHUIITBI
renaToTPONMHUX JIIKAPCHKUX 3aCO0IB.

Cepen kpaid iMmopTepis, 1o 3abe3neuytorh 34,5 % acOPTUMEHTY JIKapChKUX
npemnaparis, gigepoMm € Himeuunna ta Iamis. IlpoBeneHo mocmimKeHHS aCOPTUMEHT
renaToTPONMHUX JIKAPChKUX 3aco0lB Ha pUHKY Ykpainu. [3 47 3apeectpoBaHuX
JKApChKUX 3ac001B renaToTpONHOI Al B aNTE€YHOMY MPOJaxi MPUCYTHI jwuire 36

JKApChKUX 3aCcO0IB.
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Annotation.

The discovery of hydroxamic acids among natural compounds [15] caused a
large-scale study of their role in biological processes [11]. It was found, in particular,
that they and their complexes with metals exhibit bactericidal activity [14, 16]. In
connection with the discovery of antiviral properties in adamantane derivatives [4],
adamantane-1-hydroxamic acid and its complexes with 3d-elements were
synthesized, which showed both antiviral and fungicidal activity [6]. Similar studies
were also carried out on bicyclic substrates [3].

It was of interest to synthesize hydroxamic and methylhydroxamic acids
substituted in the adamantane nucleus, their complexes, as well as acids and
complexes with other framework fragments. The aim of the study was to elucidate
the effect of the framework substituent on biological activity.

Keywords. Adamantane-1-hydroxamic acid, adamantane-1-N-

methylhydroxamic acid.

The starting compounds were: adamantane-1-carboxylic acid (1a) [1],
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homoadamantane-1-carboxylic acid (1b0 [8], 1-methyladamantane-3-carboxylic acid
(1c) [9], 1,3-dimethyladamantane- 5-carboxylic acid (1d) [7], 1,3,5-
trimethyladamantan-7-carboxylic acid (1c) [13], obtained by an improved method
from 1,3,5-trimethyladamantan-7-ol in 72% vyield , tricyclo[5.2.1.02,6]decane-2-
carboxylic acid (1d) [10].

The carboxylic acids (1) were converted into acid chlorides (2) by the action of
thionyl chloride, from which the corresponding hydroxamic (3b, d, e) and
methylhydroxamic (3a, b, d, e, f, g) acids were obtained by reaction with
hydroxylamine or methylhydroxylamine.

RCOOH — RCOCI — RCON(OH)R'

1) (2 (3)
Ad =@ HomoAd =@ TCD = @
- _ - _
\C//O\\ \C//O\
‘ "| Cu ‘ FeCl 2H,0
/N\ /N\
T 0 R'" ©O
L 12 L 1 2
(4) (5)

R = Ad-1 (1a — 5a); HomoAd-1 (1b — 5b); 1-MeAd-3 (1c — 5¢; 3d — 5d);
1,3-Me,Ad-5 (1d; 2d; 3e, ef- 5e,f); 1,3,5-MezAd-7 (1e; 2e; 3f; 4f; 5i,9);
TCD-2 (1e; 2e¢; 3i,e; 4i; 5e,k)

R'=H (3c,e,f; 4c,e,f; 5¢,e,g,f); CH; (3a,b,d,e — 5a,b,d,e; 3i,f; 5a,k)

The composition and structure of acids (3) was confirmed by elemental
analysis and sectoral data. Yields and melting points of compounds (3) - (5) are

presented in Table 1.
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Table 1.

Yields and melting points of hydroxamic acids and their complexes

with Cu®" and Fe*

Compaund Yield, % Melting temperature, °C
3a 69 75-6
3b 75 101 -3
3c¢C 61 112 -3
3d 71 88 -90
3e 92 121 - 23
3f 59 124 -5
39 48 137 -8
3h 80 150 - 3
3i 69 131 -3
4 a 95 195 (destr.)
4b 96 225 (destr.)
4c 94 220 (destr.)
4d 85 250 — 4
4e 95 180 -5
4 f 83 235-6
44 78 245 -7
4 h 95 210 (destr.)
5a 93 178 — 81
5b 82 183 -5
5¢ 98 119 - 23
5d 90 210 -2
5e 98 170 -1
5f 76 180 -3
59 98 141 -3
5h 75 223 -5
5i 97 185-6
5j 93 112 -4

Copper complexes were obtained by shaking a mixture of an aqueous solution

of copper acetate and a chloroform acid solution (3). Complexes with Fe3+ were

obtained by mixing iron chloride hexahydrate with acid (3) in methanol.

Judging by the data of elemental analysis, copper complexes contain 2 acid

residues as ligands, while iron complexes have a composition represented by formula

(5). In the latter case, as shown in [2, 3] using the example of complexes with

adamantane- and norbornenehydroxamic acids, the chlorine anion is located on the
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outer sphere. Consideration of the IR spectra of the resulting complexes and their
comparison with the spectra of the starting acids shows the following. If in the
spectra of iron complexes with N-unsubstituted hydroxamic acids (5c, e, g, i) the NH
bond vibration band near 3440 cm 3250 cm-1. These data can be interpreted as the
existence of nitrogen-unsubstituted complexes of hydroxamic acids with Cu2+ in the
form of iminolates with a hydroxyl at nitrogen.

Experimental part.

The antiviral activity of the synthesized compounds was studied in a screening
test for plaque suppression against the Sindbis virus [5]. A 2-day culture of chick
embryo fibroblasts was infected with the Sindbis virus at multiple initiation of
0.01 plaque-forming units per cell, and after one hour of virus absorption, the
monolayer of embryos was covered with an agar coating according to Dulbenko [12].
After solidification, paper disks impregnated with a solution of the test compound at
a concentration of 125 ug/disk were placed on the latter. The inhibitory effect was
measured after 48 hours as the diameter of the plaque inhibition zone. In parallel, in a
blank experiment, the diameter of the zone of cytotoxic action of the compound was
measured in the absence of infection.

As the test results show, only 2 compounds - hydroxamic acid (3a) and a
complex with iron (5b) show moderate activity with low toxicity. Most of the other
compounds form zones of cytotoxic action that do not allow one to notice the
antiviral effect.

The antimicrobial activity of the compounds was studied by the method of two
fold serial dilutions on a liquid nutrient medium, which is Hottinger's broth
(pH 7.2-7.4). Microbial load for bacteria 2.5%105 cells of agar 18-hour culture in
1 ml of medium. The maximum of the tested concentrations is 200 pg/ml. The
antimicrobial activity of the compounds was evaluated by the minimum bacteriostatic
concentration. Staphylococcus aureus 209-P strain was used as Gram-positive
bacteria, E. coli 675 strain was used as Gram-negative bacteria.

Test results show that hydroxamic and methylhydroxamic acids show high

activity against Staphylococcus aureus (3). Complexes of hydroxoic acids with iron
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(4) and copper (4 c, e) show only moderate activity. Copper complexes of
methylhydroxamic acids (4 a, b, d, f) are inactive. Among all the tested compounds,
only complexes of hydroxamic acids with copper (4c, e, h) showed high activity
against Escherichia coli (4c, e, h), the rest were inactive.

Sabouraud medium (pH 6.0-6.8) was used for growing fungi. Load - 500
thousand reproductive bodies in 1 ml. Antifungal activity was assessed by the
minimum mycostatic concentration. The tests were carried out on a strain of
Microsporum lanosum. Moderate activity was noted only for some hydroxamic acids
(3 a — ¢) and copper complexes of methyl hydroxamic acids (4 d, f). The rest of the
compounds had low or no activity.

Conclusions.

Thus, the presence of antibacterial and antifungal activity in some of the
synthesized hydroxamic and methylhydroxamic acids and their copper complexes has
been shown. The nature of the framework substituent can significantly affect the

amount of activity.
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Introductions. Polyoxometalates of metals show promise in antiviral and
anticancer applications by influencing various biochemical processes [1].
Additionally, they exhibit semiconducting properties, positioning them as candidates
for photocatalysis and the conversion of light into electricity [2].

Despite these promising aspects, the full potential of polyoxotungstates of
alkaline-earth metals remains largely unexplored, marked by limited synthesis and
extensive research gaps. Unlocking their capabilities hinges on comprehending
isopolyoxotungstates state during synthesis, emphasizing the crucial need for further
research to fully harness the benefits of these materials.

Aim. Modeling the equilibria between Ba®" and polytungstate anions and
exploring the ion pairs influence on the stabilization of paratungstate anions in
aqueous solutions.

Materials and methods

Precursors. Sodium tungstate dihydrate (p.a.), nitric acid (p.a.), barium nitrate
dihydrate (p.a.), sodium nitrate (p.a.), double-distilled water.

pH-potentiometric titration. Provided titration of interactions in the system
Ba’* — WO, — H" — H,0 (Z = 0.60 = 2.00, AZ = 0.02) with C’(Na,WO,) =
0.01 mol/l, within an ionic strength range of 0.05 + 0.25 mol/l. The titration was
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performed using an HI pH 211 ionometer (¢ <+0.04) at 298.15 £ 0.10 K.

Conductometric titration. The solution's electrical conductivity was measured
during titration of sodium tungstate (C(WO,*) = 0.01 mol/l) and a solution of
Ba(NO;), (C(Ba™) = 0.0147 mol/l) on a DDS-308A conductometer at T = 298.15 K
(06 =0.5%).

Mathematical modelling of the equilibria. The mathematical modeling in the
system Ba*" — WO, — H" — H,O was provided, with the calculation of logK, using
the quasi-Newton method in the CLINP 2.1 software [3]. The set of logK, obtained at
different ionic strengths was used to calculate the logarithms of the thermodynamic
constants logK’ by the Pitzer method [4].

Results and discussion. A preliminary pH-potentiometric study of the Ba®'
WO, — H" — H,O system (Fig. 1a) revealed two distinct pH changes, indicating the
formation of para and metatungstate anions, similar to changes observed in acidified
solutions of WO,”, where alkaline-earth metal cations are absent [5-6]. The
differential dependence f(Z) = ApH/AZ exhibited extrema, corresponding to the zones
of isopolyoxotungstate anion formation. Interestingly, these positions did not align
with the formation of heptatungstates in traditional tungsten (VI) ion schemes. It
could be assumed that these shifts on the graph correspond to protonated
paratungstates  ([BaWO,], [Ba(HWO,)]", [Ba(H,WOx»)]", [Ba(H¢W:0,)],
[Ba(HW-0,4)]>, [Ba(H;W-0,4)]), which were reported in [7], however, the model
with such particles had poor statistical characteristics ()(,exp2 > y7, 0=0.05 and
CF=125.84) and was rejected.

Considering the synthesis of hydroparatungstates of alkaline-earth metals in a
similar acidity zone [2] and the observed changes in electrical conductivity,
indicating a minimum corresponding to the formation of the Ba2+,[W1204o(0H)2]10*
ion pair (Fig. 2b), we proposed ion pairs in the optimal model, comprising
BaOH',[W1,04(OH),]'™;  Ba™'[Wix04(OH)]'";  Ba®",[H;W1204(OH),]";
Ba®',[H;W,04(0H),]"; Ba' ,[H,W,,035(0H),]*; Ba®',[H;W,,035(0H),]”. This
model effectively described experimental results, displayed favorable statistical

2

characteristics (CF = 23.56, %exp < v, 0=0.05), and was deemed non-redundant
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based on the elements of the Jacobi matrix

pH ApH/AT

e i 2 A 1= WO
"% [y a . 1 b
ol | | — ;
4 ) - 2 — BalOH", [Wia0wi OH): ]
3~ Ba™, [WirOup{ OH )™
v ' ) . 4 - Ba™*, [HiWp0s(OH) [
ul . 5 — Bal*, [HyW 0l OH) )™
! _ A | 6 — Ba™, [HaW 20 OH ) ]*

S — LA WA _ 7 - Ba¥, [HyWuOs(OH): ]

HMNOE

Fig. 1. a) Integral (dots, f(Z) = pH) and differential (line, f(Z) = ApH/AZ)
titration curves for Ba’** —WO0,” — H" — H,O system at T = 298K, I = 0.1 mol/L
b) The model of particles distribution in a Ba>* — WO, — H" - H,O system

The optimal model effectively describes interactions between
isopolyoxotungstate anions and Ba®" cations, notably differs in composition from
models explaining polycondensation of orthotungstate anions in acidic solutions
without doubly charged cations [5-6]. Unlike prior models, this model omits the
hexatungstate anion [W¢O,o(OH),]® for Z < 1.00, which had played a crucial role as a
precursor for hepta- and dodeca-forms of paratungstate anions in previous models
and doesn't indicate the formation of heptameric anions [HaW7OZ4](6'a)' for
Z=1.00+1.35.

It was discovered that the introduction of a doubly charged cation stabilizes
highly charged dodecaforms of anions, such as Ha[W12038(0H)2](6'a)' and
[H,W1,040(OH),]""*", possibly attributed to the formation of ionic associates:

Ba> +12WO,” +(14+a)H ' SBa”>",[H,W,040(0H),]" " +6H,0 (a = 0; 2; 3)

Ba®+12WO,”> +(18+a)H ' SBa>",[H,W,035(0H),]® ¥ +8H,0 (a = 0; 1)

The logarithms of the equilibrium concentration constant logKc, obtained by
modeling the reactions of ion pair formation in the CLINP 2.1 program, are

dependent on the concentration of both the starting substances and the background

electrolyte. Consequently, the Pitzer method was employed to calculate the
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logarithms of thermodynamic constants logK’. These constants do not rely on the

nature and concentration of ions in the solution and can serve as reference material.

Table 1

Thermodynamic constants and Gibbs free energies for ion pair formation

reactions from monomer ions

Reaction 1gK’+8* | AG’, kJ/mol
Ba™+12WO,” +13H ' SBaOH",[W,04(OH),]'" 120,33+0,10 | —686,9+0,6
+5H,0
Ba®"+12WO,” +14H ' SBa™",[W,04(OH),]"* +6H,O | 125,95+0,15 | —719,0+0,9
Ba’'+12WO,” +16H SBa’ ,H,[W,04(OH),]* +6H,0 | 130,040,09 | —742,440,5
Ba®+12WO,” +17H " SBa*" Hy[W,04(OH),]" +6H,O | 135,09+0,21 | —771,2+1,2
Ba”'+12WO,* +18H SBa’" ,[W,035(OH),]* +8H,0 | 135,87+0,33 | —775,6+1,9
Ba”+12WO0,” +19H SBa”  H[W,035(OH),]” +8H,0 | 139,81+0,07 | —798,120.4

“ 5 statistical uncertainty

Using AG® = -703.9 kJ/mol for the aprotic anion paratungstate-B [8] and A,G°
= -719.0 kJ/mol as provided in Table 1, the Gibbs energy of the formation of an ionic
associate between Ba®" cations and paratungstate B-anions (AG,’) can be estimated
using the reaction Ba?* + [W;,0,0(0H),]*°" S Ba?*, [W,;,0,,(0OH),]°~, which is
-15.1 kJ/mol, which corresponds to 1gK,=2.64.

It is possible to determine the thermodynamic advantage between the formation
of ion pairs and heptatungstate anions by comparing their Gibbs energies of
formation (Table 2). To achieve this, we simplify equation 1 to the form of equation
2, using the ratio between the stoichiometric coefficients near WO,> as a coefficient,
resulting in equation 1.1. Subsequently, by subtracting equation 2 from equation 1.1,
we obtain equation 3, describing the formation of heptatungstate anion from

paratungstate B, with a Gibbs energy of -33.76 kJ/mol.

Table 2
No Equation 12K’ AG’, kJ/mol
1 | 7WO,” +9H =HW;0,,” + 4H,0 72.67 -414.44
2 | 12WO,” + 14H = W,04(OH),'” + 6H,0 118.66 -676.73
1.1 | 12WO,” + 15.43H = 1.71HW;0,4" + 6.86H,0 124.58 -710.49
3 | Wi040(OH),'" + 1.43H = 1.71HW,0,4> + 0.86H,0 5.92 -33.76
4 | Ba®+12WO,” +14H SBa’ ,[W,040(OH),]'" +6H,0 125.95 -718.31
5 | Bam+12WO,  +16H SBa”  Hy[W,04(OH),]” +6H,0 135.09 -770.43
6 | Ba” [W,040(OH),]"" + 2H = Ba” ,Ho[W,040(OH),]* 9.14 -52.13
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Similarly, the difference between equation 5 and 4 is calculated, yielding
equation 6, describing the process of ion pair formation with a Gibbs energy of
-52.13 kJ/mol. This calculation confirms the thermodynamic advantage of the process
of ion pair formation.

Conclusions. Modeling equilibria in acidified solutions of sodium
orthotungstate in the presence of barium(Il) cations reveals the stabilization of
paratungstate B anions in the solution through the formation of ion pairs (associates).
A particle distribution diagram in the Ba®* — WO,” — H" — H,0O system was
calculated, which provide the conditions the synthesis of isopolyoxotungstates with

barium cations.
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Annotation. The main trends in automobile gasification are being considered.
It is noted that a noticeable decrease in the valve mechanism durability when
operating on gas is associated with the valve recession, which is proportional to the
linear wear rate of the valve-seat pair and the length of the friction path, depending
on various factors. Based on the data obtained, it was determined that converting a
serial gasoline engine to gas without making changes to the valve mechanism design
means an absolutely inevitable reduction in the valve-seat interface life. A
methodology for calculating economic efficiency has been compiled and the
characteristic boundaries and area of effective use of gas equipment in automobiles
have been determined. It is shown that despite the large difference in prices between
gas and gasoline, the total economic effect of converting a gasoline engine to non
standard gas fuel for the entire period of the vehicle operation does not exceed
15-20% and, in general, has a number of serious limitations, not only economic, but
and technical nature.

Keywords: internal combustion engine, gas fuel, gas equipment, valve

recession.

Introduction. The transition of serial gasoline engines to gas motor fuel

(liquefied propane-butane or compressed natural gas) has been considered as a
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promising one for various types of transport for a long time in many countries. The
main advantages of such a conversion were previously denoted to be environmental
benefits, including more complete combustion of the gas-air mixture, a significantly
lower cost of gas and a longer durability of the cylinder-piston group.

However, serious problems may arise in the further operation of an engine
converted to non-standard fuel. The advantages of gas in durability for the cylinder
piston group are known. When gas is operating, there is no deterioration in
lubrication due to the washing off oil by fuel from the cylinder surface and there is no
carbon formation on the parts, as is known with gasoline. In such conditions, an
engine oil lasts longer and is practically free from degradation when exposed to fuel.
At the same time, when the engine is running on gas, accelerated wear of the valve
mechanism is revealed in the form of the so-called valve recession, as it shown in
Fig. 1. Moreover, accelerated wear is shown not only in the connection of the valve
with the seat [1], but also the valve rod with the guide [2, 3].

The main reason lies in the breakage of the part lubrication during the complete
combustion of the gas-air mixture, when the lubricant materials are absent in
connection between parts (with gasoline it is carbon deposits and gasoline resins). In
this case, the rotation and impact of the valve when landing on the seat, necessary
with gasoline to remove carbon deposits and resins from the surface, on gas leads to
dry friction and rapid wear due to impact loads. And since such wear of the "valve
seat™ pair, as practice shows, is a key factor in the transfer of an engine from gasoline

to gas, the study should be based on the basic laws of this process.

."..”./ = T f 3 ‘\" ‘
o — > ; ;

Fig. 1. Valve recessing during operation on gas (left) occurs due to intense wear

of the seat and valve chamfer (right) [1, 3]
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Aim. The purpose of the work is to develop a methodology and obtain
guantitative data to assess the economic efficiency and technical feasibility of
converting passenger car gasoline engines to natural gas fuel, taking into account
various technical limitations and real economic costs.

To achieve this, it is necessary to analyze the main patterns of the effect of gas
on the wear and durability of components and parts of gasoline engines, as well as to
perform a comparative analysis of the technical and economic factors operating in the
operation of vehicles of this type.

Materials and methods. To obtain quantitative estimates, it is necessary to
consider what constitutes and on what the wear of the valve-seat interface depends.
By definition, the linear wear rate W is the ratio of the wear value to the friction path
along which this wear occurred, which can be written as [4]:

W= @, (1)

%

where Ly = L,, + L, is the total friction path, 4, is the amount of valve wear in

one valve operation cycle during its linear movement when sliding on the seat at a
speed u, J,, is the same when the valve rotates at an angular velocity w.

When the wear of parts is expressed in a linear change in their dimensions,
such wear can be represented in a complex way as valve recession [5] J5 in the seat as
a result of wear of both the valve itself and the seat:

0y = Wiy, (2)

whence it follows that the valve recession is proportional not only to the
intensity of wear, but also to the path of friction, which is the greater, the greater the
speed of rotation and seating of the valve into the seat (Fig. 2).

As a result, for the *“valve-seat” pair under consideration obvious design
measures follow to reduce wear when the engine is changed to non-standard fuel
[6, 7]:

Decreasing the specific pressure of the valve on the seat [2, 6]. It is achieved

mainly by a significant (several times) increase in the width of the working chamfer
(Fig. 3),
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Fig. 2. Influence of valve impact and sliding in the seat on the valve recession
(according to the data [5])

Reducing the friction path by eliminating sliding and preventing the rotation
of the valve. It is achieved in 2 ways: using the design of a fixed fit of valve keepers
and the valve stem in the spring retainer, and installing 2 concentric valve springs
with the opposite winding direction (Fig. 3),

Reduction of valve impact speed during landing. It requires the use of other
camshaft cam profiles with a smoother fit and, possibly, hydraulic compensators,

An increase in the hardness of the valve material. It is provided by applying
a traditional wear-resistant chamfer coating with a special material such as Stellite
[8].

Increasing the hardness and wear resistance of the seat. It also requires
special materials with special properties [9, 10].

) %®%

Fig. 3. Some design measures to reduce wear during the transition to gas fuel,

which lie from the design models for the wear of "'valve-seat™ pairs: a wide valve
working chamfer (left), valve keepers with a fixed fit (center), concentric springs

with the winding opposite direction (right)

As shown in [2], the simultaneous and complete satisfaction of all these
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requirements makes the engine inoperable on gasoline, since the valve-seat interface
loses its tightness due to a breakage of the self-cleaning of the working contact
surface from resins and deposits [5].

At the same time, it is obvious that it is impossible to satisfy these
requirements when converting a serial gasoline engine to non-standard gas fuel
without making serious changes to the design of the valve mechanism. Even despite
the fact that the very transfer of a gasoline engine to non-standard fuel is already a
change in the design of the engine. This feature of the engine re-equipment turns out
to be a key factor in operation, since it means an absolutely inevitable reduction in
the life of the valve-to-seat interface.

If the data on the effect of gas on the life of the valve train is known (and if it is
not known, the risk of a car owner suffering serious losses instead of saving may be
unacceptably high), the economic efficiency of operating on gas compared to
gasoline can be calculated.

For this purpose, it is necessary to set some parameters for the car and its
engine, including: C.pg is the cost of LPG equipment, its installation and
certification, L, is engine life on gasoline (km), G, is gasoline consumption (liters /
100 km), C, is the cost of 1 liter of gasoline.

In addition, it is necessary to set the gas mass flow coefficient g (taking into
account the difference mainly in the density of gas and gasoline) and the price
coefficient q. for 1 liter of gas compared to gasoline. In addition, you should also set
the relative repair cost g, of the engine (showing how many times the repair is more
expensive than installing LPG) and the relative durability of the engine Iy on gas
(showing how much times the engine mileage before repair on gas is less than on
gasoline). These quantities can be written like this:

Gy Cy Crep | -

L
g
=39 q =2 — _Tep 29 (3
g G, qc C, Qrep Crrc g L, 3)

Then the relative (concern to gasoline) cost of operating on gas for a service

life corresponding to operating on gasoline can be written as:
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—~ CLPG qrep
C =100 1 .(4

In formula (4), the second term corresponds to the theoretical economic
efficiency of gasification of a gasoline engine without taking into account additional
costs. The first term includes such costs; these are the initial costs for the LPG
installation and the possible repair of the valve mechanism during operation. As
practice shows, it is the first term that is often not taken into account, while it largely
determines not only the real economic efficiency, but also the technical feasibility of
switching the engine to non-standard fuel.

Results and discussion. When performing calculations according to formula
(4), the following initial data were taken: gas mass flow rate compared to gasoline
g=1,40, price coefficient of a liter of gas compared to gasoline g, = 0,50, cost of LPG
equipment, its installation and certification Cpg = 600.00 USD, engine life on
gasoline L, =150.000 km, gasoline consumption Gy, =10 1/100 km, cost of 1 liter of
gasoline C, =1,00 USD. The calculations were performed with several values of the
relative cost of engine repair grep in the range of 0,5-3,0 and relative (concern
gasoline) engine service life Iy in the range of 0,25-1,0.

The results of calculations using formula (4) are shown in the diagram
(Figure 5), where you can see the following characteristic boundaries and areas:

1) The lower limit of economic efficiency at € = 0,70 corresponds to the
maximum theoretical efficiency of the engine running on gas without taking into
account costs. Then € = 0,30 (30%) is the fuel savings that the consumer would
receive if his initial costs are zero (psychological level € = 0,50, i.e. 50% savings that
the consumer can see at a filling station in a direct comparison of gas and gasoline
prices is not shown because it is not real).

2) The upper limit € = 1.0 is the payback limit corresponding to zero economic
efficiency. Higher, the transition to gas generally loses its economic meaning, since it
physically means a loss (additional, in comparison with gasoline, the cost of
operating on gas). In fact, the payback limit is somewhat lower and amounts to

C = 0.90-0.95, since the calculations did not take into account the loss of time and
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possible moral damage from an increase in the number of repairs and their cost.

In addition, the area of economic efficiency of converting to gas will be limited
on the right - by the inevitable reduction of the valve mechanism durability of any
gasoline engine running on gas. There is also a limit on the left in terms of the
number of repairs or replacements of the cylinder head. For example, if the number
of repairs is more than three during the life of the car, we can talk about the technical
inexpediency of gasification of this car. As a result, the area of economic efficiency

of gasification of a particular car can be shown as an oval (Fig. 4).

ol
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Fig. 4. The approximate area of economic efficiency of switching the engine to
gas fuel at the various values of the relative durability and the relative cost of

intermediate repairs.

the existing operating experience and data on the wear pattern of the valve It is
easy to see that even a not very expensive version of LPG makes the maximum
possible efficiency of switching a car to gas obviously higher than € = 0.80. That is,
the greatest savings will be only 20% and, at best, will be half as much as follows
from a simple comparison of gas and gasoline prices at gas stations. With the growth
of the cost of inevitable repairs, the transfer of the engine to non-standard fuel
becomes less and less profitable. For example, if the cost of repairs is twice the cost
of the installed LPG, it will already be economically inefficient even with a slight

decrease in durability.
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For a number of car models, especially high-end ones, the apparent benefit
from operating on gas can lead to serious losses, which are determined by excessively
high repair costs in cases of a noticeable decrease in the life of the engine valve
mechanism when operating on non-standard fuel.

Conclusions. According to the results obtained, there are 2 main limitations for
unauthorized converting a gasoline engine to gas fuel: the engine durability on gas
(no more than 2 times less than gasoline) and the relative cost of engine repairs (no
more than 2 times higher than the cost of LPG installation).

As a result of the combined action of all factors, the area of permissible, from
the conditions of economic efficiency, the use of gas-cylinder equipment can be
significantly narrowed to inexpensive cars of a small class, as well as common car
models for which non-original and / or inexpensive cylinder heads exist and are
supplied as spare parts. The final conclusion about the economic efficiency (or
inefficiency) of converting a specific car model to gas fuel is possible by only taking

into account mechanism of a particular engine.
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Abstract:The aim of the work is to investigate the mechanisms by which the
sintering of titanium alloy powders of nonspherical shape, depending on their
pressing modes, leads to atomic diffusion during isothermal holding of samples.
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process, compressive forces, temperature conditions.

The production of various products using powder metallurgy technologies is
currently an urgent task in the development of the domestic industry. The simplest
technological sequence of this technology is presented in the form of pressing with
subsequent sintering of the formed powders. To describe the process of sintering
powders to produce porous bodies, it is very important to study the possible
mechanisms and kinetics of mutual sintering of powder particles that are in initial
contact at a point.

If the contact is formed at an early stage of the process, when the contact
stresses are sufficiently high, mass transfer in the plastic flow mode can occur. This is
especially true at "low" temperatures, when the processes that are activated by

increasing temperature are slowed down or practically absent. Further contact
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formation is already a consequence of diffusion. The rate of diffusion increases with
increasing temperature of the thermal process.

The above mechanisms and sequences for obtaining semi-finished products
using powder metallurgy technology were obtained for a number of materials that,
although they have physical properties similar to titanium alloys, are not titanium.
Therefore, it will be important to clarify the mechanisms of sintering for titanium
alloys. This study can be divided into two parts depending on the process
temperature: a low-temperature part and a high-temperature part.

The processes have been modelled for spherical powder particles in known
studies. Therefore, the mechanisms of sintering of particles of arbitrary, non-spherical
shape are of interest.

Thus, the aim of this work is to investigate the mechanisms by which sintering
of titanium alloy powders of nonspherical shape occurs, depending on the modes of
their pressing before atomic diffusion during isothermal holding of samples.

It is necessary to study the process of contact formation when the contacting
surfaces are macroscopically rough and the process of particle fusion, which occurs

in the area of high temperatures and in the presence of different compressive forces.
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Annotation: The article shows the results of reducing microbiological
contamination of buckwheat sprouts by processing them with aqueous tinctures of
various plant raw materials (St. John 's wort, nettle, lilac herbs) with antibacterial
properties in different percentages during cultivation. The content of tannins, flavanoids
in aqueous tinctures of 1%, 2%, 3% of St. John 's wort, nettle, lilac herbs was
determined. It has been found that the treatment of sprouted grains with 3% St. John 's
wort agueous tincture significantly reduces its microbiological contamination.
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Sprouted buckwheat is an important plant source of antioxidants. The
germination process is the only food link that provides a significant increase in
nutritional value by increasing the bioavailability of some food compounds, such as
vitamins. Given the high microbiological contamination of raw materials used for the
production of food products, especially grains of various crops, it is necessary to use
complex technologies with antibacterial properties to prevent their development [1].

In the flora of Kazakhstan there are about 6000 species of higher plants. Now it
is difficult to say how many types of medicinal plants grow in Kazakhstan, since their
list is replenished every year. In any case, there are at least 500 species of them, but
at the moment only about 50 species are used as raw materials in official medicine,
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and about 200 in folk medicine. When considering the variety of medicinal herbs
grown in the Republic of Kazakhstan, due to the high content of natural preservatives
with bactericidal properties, the following herbs were considered: : St. John 's wort,
nettle, lilac, millennium. The composition of these herbs contains tannins,
phytoncides, flavanoids, essential oils that have bactericidal properties [2, 3].

St. John 's wort is a perennial plant belonging to the St. John 's wort family [4].
About 0.6-1.5% of the above-ground part of the St. John 's wort is divided into
flavone glycoside, hyperoside (hyperin), quercetin, rutin and other flavanoids, a large
amount of carotene, ascorbic acid and nicotinic acid, coponins, tannins of the
pyrocatechin group, essential oils, choline, ciryl alcohol, resinous and bitter
substances, phytoncides, traces of alkaloids are found. The phytoncides and
flavanoids contained in it are manifested not only in the destruction of
microorganisms, but also in suppressing their reproduction, and the tannins eliminate
the effects of pathogenic microorganisms [5, 6].

Scientists from foreign countries have proposed methods to reduce
microbiological contamination to improve the shelf life of bakery products by
introducing an extract of the St. John 's wort [7]. The substances contained in herbs

that have bactericidal properties are shown in Figure 1.

lilac

nettle essential oils

flavonoids
St. John's wort tannins

%

Figure 1. Substances with bactericidal properties contained in medicinal herbs
grown in the Republic of Kazakhstan
Figure 1 shows dubilic substances, flavonoids, essential oils contained in
St. John 's wort, nettle, and lilac herbs that have bactericidal properties. Tannins are
more common in the grass of St. John 's wort and lilac. Flavonoids are higher in tea

than in nettle and lilac grass, and essential oils show the same indicator in everything.
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In the course of the study, from these herbs we obtain an aqueous precipitate
according to the method specified in the regulatory document OFS.1.4.1.0018.15.
Agueous tinctures of herbs of different percentages, that is, 1%, 2%, 3% in
composition, were obtained.

The content of tannins and flavanoids in the composition of aqueous tinctures
of different percentages obtained was determined. The content of flavonoids in

aqueous tinctures of 1%, 2%, 3% of St. John 's wort, nettle, lilac herbs is shown in

Figure 2.
0,4
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S 0.2 e 2%
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St. John 's wort nettle lilac

Figure 2. The content of flavonoids in aqueous tinctures of different
percentages of herbs

The content of flavanoids in the composition of aqueous tinctures of 1%, 2%,
3% of St. John 's wort, nettle, lilac herbs is determined. As a result, the content of
flavanoids in 3% of St. John 's wort (0.32%) and lilac (0.08%) is 4 times higher than
in nettle (0.054%). As the percentage increases, the amount of flavanoids it contains
also increases.

1%, 2%, 3% tannins in the composition of aqueous tinctures of St. John 's wort,
nettle, lilac herbs were detected. The indicators of aqueous tinctures of tannins are

shown in Figure 3.

2%
1% 2%

g - ]
e ot ‘l.ﬂ .

St. John''s
Nettle Lilac 3%

Aqueous tinctures

Figure 3. Indicators of tannins of aqueous tinctures
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1%, 2%, 3% tannins in the composition of aqueous tinctures of St. John 's wort,
nettle, lilac herbs have been identified. As a result, the tannins contained in 3%
St. John 's wort (1 mg) and lilac (0.87 mg) were higher than in nettle (0.6 mg).

A comparative study of processing methods during the cultivation of green
buckwheat grain sprouts to reduce microbiological contamination of the grain was
carried out. For processing, potassium permanganate was chosen as a control,
aqueous tinctures of St. John 's wort, nettle, lilac as a sample. The study of
microbiological indicators of germinated buckwheat grains treated with aqueous
tinctures of different percentages is shown in Figures 4.

12
10

o N A OO @
K

SYRIIIELY

Figure 4. The effect on the indicators of NMAFANM of green buckwheat grain,
in which the sprouts of different solutions are grown

The norm of the amount of NMAFANM of grain crops according to TR CU is
5x10° CFU/g. As a result of the study, the amount of NMAFAnNM of green
buckwheat, whose sprouts grew without treatment with any solutions, increased to
1x10* CFU/g. When processing green buckwheat with different plant aqueous
tinctures in the process of growth, the amount of NMAFANM is significantly
reduced. When processing with St. John 's wort aqueous tincture (SJWAT), the
content of NMAFANM was 1% SJWAT 3,4x10° CFU/g, 2% SIWAT — 2,3x10°
CFU/g, 3% SIWAT — 2,2x10° CFU/g; when processing with nettle aqueous tincture
(NAT), the content of NMAFANM was 1% NAT — 4x10° CFU/g, 2% NAT — 3,9x10°
CFU/g, 3% NAT — 3,7x10° CFU/g was. When processing with lilac aqueous tincture
(LAT), the content of NMAFANM was 1% LAT — 4,2x10° CFU/g, 2% LAT — 4x10°
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CFU/g, 3% LAT — 4x10° CFU/g. 0,05% weak purple color exceeded the norm when
treated with potassium permanganate. It was found that the treatment of sprouted
grains with 3% aqueous tincture of St. John 's wort significantly reduced its
microbiological contamination, and potassium permanganate could not.

During the processing of sprouted grains, mold fungi and CCP (coliforms)
were not found in all cases compared to the results of unprocessed sprouted grains.

Conclusion. Aqueous tinctures were obtained from various plant raw
materials, i.e. St. John 's wort, nettle, lilac herbs in different percentages, and the
dubile substances contained in aqueous tinctures of St. John 's wort, nettle, and lilac
herbs were determined in 1%, 2%, and 3%. As a result, the dubile substances
contained in 3% St. John 's wort (1 mg) and lilac (0,87 mg) were higher than in nettle
(0,6 mg). In addition, the total content of flavanoids was determined, i.e. the content
of flavanoids in 3% of St. John 's wort (0,32 %) and lilac (0,08 %) was higher than in
nettle (0,054%). As the percentage increases, the amount of flavanoids it contains

also increases.
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BUKOPUCTAHHSA TEST-DRIVEN DEVELOPMENT (TDD) JJJIA
PO3POBKU ITPOI'PAMMU YEPE3 HAIIMCAHHA TECTIB

I'matyenko JIMurtpo AmMutpoBuy

Crapiuii BUKIJIagau

Hiska Baaga HazapiBua

3100yBay BHINO1 OCBITH

JlepaBHUM TOPrOBEIbHO-EKOHOMIYHHI YHIBEPCUTET
M. KuiB, Ykpaina

Beryn. Test-Driven Development (TDD) - me weromosorisi po3poOKu
MIPOTPaMHOTO 3a0e3MeUeHHs, SKa mepeaodadac HalMCaHHS TECTIB Mepe/l HAlMCaHHIM
(daktuuHoro koay mnporpamu. Ilpomec po3podbku B TDD ckiamaerbcsi 3 KUIBKOX
iTepallii, B SIKUX pPO3pOOHUK IHIIE TECTH, a MOTIM KOJI, SIKWM MPOXOIUThH Ii TECTH.
Ileit miaxim gomomarae CTBOPIOBaTH OUIbIN CTaOUIbHE Ta HaAlliHE MPOTPaMHE
3a0e3Me4eHHs], OCKUIBKM BIH CIIOHYKA€ JI0 BpaxyBaHHS BCIX MOKJIMBUX CIICHapiiB Ta
ITOMUJIOK B MPOIIEC PO3POOKH.

Mera poGoru. MeToro gaHoi pPoOOTH € JOCHIPKEHHSI Ta BUBUYCHHS
METOIOJIOTII PO3pOOKH MpOorpaMHOro 3abesmedeHHs, Bigomoi sk Test-Driven
Development (TDD). Po6oTa ciipsiMoBaHa Ha po3KpUTTsI OCHOBHUX MpuHuumiB TDD,
BUBYEHHS KPOKIB LIbOTO MPOIIECY, & TAKOX aHaII3 MepeBar 1 HeAO0J1KiB BUKOPUCTAHHS
11€1 METOI0JIOT1i B MPOIIECT pO3POOKHU MPOTPAMHOTO 3a0€3MeYCHHS.

Marepianu Ta Meroau. /s JOCSATHEHHS TIOCTaBJIEHOI MeTH Oyiu
BUKOPHUCTaHI MaTepiaM 3 BIAKPUTUX JDKEpes. AHami3 OCHOBHUX KOHICMIN Ta
kpokiB TDD npoBoauBcs Ha OCHOBI 3a3HAYEHUX MaTEPialliB.

Pe3yabTaTtu Ta 00roBopenHnsi. TDD rpyHTy€eThCS Ha TPhOX OCHOBHHMX KPOKaX,
SIK1 TIOBTOPIOIOTHCS MTPOTATOM BCHOTO ITUKITY PO3POOKH:

Hanucanusa tecty (Red): Po3poOHMKM crioyaTKy MUILYTh TECT, KKKl OMHUCYeE
OaxxaHy (PYHKITIOHAJIBHICTh MPOTpaMH, aje IIe He ICHY€ >XOJHOTO KOAy, SKUi Ou
BUKOHYBaB 1110 (yHKIIOHaNbHICTh. lleli TecT TOBMHEH NPOBAIUTH, OCKIIBKU
BIIMOBIIHA (DYHKIIIOHATIBHICTH I11€ HE peajli30BaHa.

Po3pobka xoxy (Green): [licns HamMcaHHs TECTY pO3POOHHUKH CTBOPIOIOTH KO,
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KU O3BOJIUTH NPONTH Lel TecT. OCHOBHA MeTa MOJsIrae B TOMY, 100 3pO0OUTH
TecT "3e1eHuM", TOOTO YCIINTHO TPOUTH HOTO O3 TTOMHIIOK.

Pedaktopunr (Refactor): Ilicas ycminmHoro npoxompKeHHs TeCTy, pO3pOOHUKH
MOXYTh  BJIOCKOHAJIUTH CBId KOJ, 30LIBIIMTH WOrO0 YWTaOEIBHICTH Ta
NPOJIYKTUBHICTh, HE CTBOPIOIOYM HOBHUX MOMUJIOK. Lleit eram momomarae 30epertu
SKICTh KOAY Ha BUCOKOMY PiBHI. [1]

[lepeBaru Bukopucranas TDD BkirodaroTs:

3MeHIIEeHHsI KIJTBKOCTI TOMUJIOK Ta Ae(hEKTIB y KO/II.

[TokpareHHs JOKYMEHTAIII] Ta pO3yMiHHS KOy 3aBISKH TECTaM.

3MEHIIICHHS Yacy Ha BiJUTaIKy Ta BUMIPABICHHS TOMUJIOK.

Henomniku Bukopuctanus meroay TDD BkitouaroTh:

OOMeKeHICTh 3acTOCyBaHHS. MeTon HE MIIXOMUTh U1 BUKOPHCTAHHS B
JeSKUX 00JIaCTSAX, HAMPUKIIAJ, Y CUCTEMax Oe3IMeKH JJaHUX Ta JIJIsl OIKCY MPOILIECIB.

[ToTpiOeH n0/1aTKOBHI Yac Ha PO3POOKY Ta MiITPUMKY TECTIB.

30UTBIIYIOTHCS BUTPATH HA CTBOPEHHS MPorpam.[2]

BucnoBku. Test-Driven Development € mnoTy)XHUM 1HCTPYMEHTOM JIJIst
MOKPAILEHHS AKOCTI MPOrPAaMHOTO 3a0e3MeUYeHHs, 3MEHILICHHS KIJTbKOCTI MTOMUJIOK 1
CIIPOIICHHS Tporiecy po3poOku. Llei miaxia momomarae po3poOHHUKAM CTBOPIOBATH
HaJIIMHUN Ta CTaOUIPHUH KOJ, SKHM BIANOBIJIa€ BHMOTaM 1 OYiKyBaHHSM
KopuctyBauiB. Bubip Bukopuctanus TDD noBuHeH 3/1iiCHIOBATHCS 3 ypaxyBaHHSIM
KOHKPETHUX BHMOT Ta OCOOJMBOCTEH MpoekTy. Bukopucranus 1i€i MeTomosorii
MOXE CYTTEBO TIOKPAIIUTH SKICTh MPOTPAMHOTO 3a0e3MeUeHHs, aje BUMAarae
OOTPYHTOBAHOIO MIX0y Ta 30aJJaHCOBAHOI0 BpaXyBaHHS MepeBar 1 HEJOJIKIB.
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NPOEKTYBAHHA KOMII'IOTEPHO-IHTET'POBAHOI CUCTEMUA
KEPYBAHHS YCTAHOBKOIO J1JII ATMOC®EPHO-BAKYYMHOI
INEPEI'OHKH HA®TH

J3eBouko Ouexcanap MuxaitjioBu4,
K.T.H., JTOIICHT

IlepeBep3eBa AsieBTUHA MUKOJIAIBHA,
ACHCTEHT

Binokinb Ouexcanap OJekcanaposuy,
CTYCHT

HamionansHuit TeXHIYUN YHIBEPCUTET
XapKiBChKHUM MOTITEXHIYHUNA IHCTUTYT

M. XapkiB, YKpaina

Beryn. BupoOHUIITBO MalvB 1 Macel — CKJIQJIHMH TIPOIEC, SKHM BKIIOYAE
OTPUMAaHHS TIEPBUHHUX KOMITOHEHTIB, 1X 3MIITyBaHHS Ta MOKPAIICHHS MPHUCATKAMU
710 TOBApHUX MOKa3HUKIB. PO3pi3HAIOTH TPU OCHOBHUX BapilaHTH NEpepoOKu Ha(TH:
MaJUBHUMN, MAJUB-HO-MACTHJIBHUMA Ta KOMIUIEKCHUHM (HadTOXIMIYHMI) 1€l BapiaHT
nepepoOku HaTH € HalnepcneKTuBHIMM. He3anexxHo BiJ BapiaHTy pO3PI3HSIOTH
criocobu nepepooku HadTh: PizuyHi (MepBUHHI1) 1 XiMiuHi (BTopuHHI). [Ipu diznunux
crocofax mepepoOKu HaTH CTPyKTypa MOJIEKYJ BYIJIEBOJHIB, IO BXOJIATH MO ii
CKJay He 3MiHIeTbca. [Ipym XIMIYHMX — BYIVIEBOJHUU CKJaJ Ha(TOMPOIYKTIB
BIIpI3HAEThCS B ckiany Habtu. o ¢izmynux cnocoGiB mnepepoOku HapTH
BIIHOCSTh: eJiekTpo3Hecoorodl  yctaHoBku (EJIOY) 1 mpsMmy mneperoHky Ha
aTMoc(pepHO-BaKyyMHUX TpyOuactux ycrtaHoBkax (ABTY). IlepBunHa mnepepoOka
Hadtu, sky npoBoasaTh Ha ABTY, no3Boiisie B 0JHOMY TEXHOJOTIYHOMY MpOIIECi
3M11MCHIOBATH BUMAPOBYBAHHS 1 PO3/IIJICHHS ii Ha OKpEMI CKJIaJIOBI YaCTUHU — (hpaKiii
(IUCTUIATH), 110 BIAPI3HAIOTHCS TEMITEPATypOor0 KUMmiHHS. [1, 2]

MeTow po0OTH € BHBYCHHS Cy4aCHUX TEXHOJIOTIH Ta CXeM TepepoOKu
(meperonku) HadTH, 3 YypaxyBaHHSIM EHEpPro- Ta PECYpPCOOIIATHUX TIIXO/IB,
JOCITIKEHHST iX EJIEeMEHTIB SK OO0’€KTIB KEpyBaHHS Ta PO3pOOKa KOMIT FOTEPHO
IHTErpOBAaHOI CUCTEMHU KEPYBaHHS MPOLIECOM.

Marepiaau ta mMeroamu. Orisg Ta aHami3 Cy4acHOi Ta MEpPEOBOi HAYKOBO
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METOAWYHOI JITepaTypu 3 TepepoOkn HapTH, MaTeMaTUYHE MOJEITIOBAHHS
HAJIAIITYBaHb €JIEMEHTIB CUCTEMU KEPyBaHHS.

Pe3ysabTaTtu Ta 06roBopeHHsi. [IpormoHy0ThCSl TEXHIUHI PIIICHHS, 3 PO3POOKHU
KOMIT IOTEPHO-IHTETPOBAHOI CUCTEMH KE€PYBaHHS YCTAaHOBKH aTMOC(EepHO-BaKyyMHOI
neperoHkd HadTu Tmependayae HasgBHICTh TakuxX OCHOBHMX ACP: crabimi3aris
BUTPATU 3HECOJIEHOT HAPTH 1O YCTAHOBKHM; CTa01Ii3aIlis TeMIepaTypy B Ky0ax KOJIOH
YCTaHOBKH; cTabimi3amiss piBHIB B Ky0aX KOJIOH YCTaHOBKH; CTaOimi3aiis
TeMIrepaTypy BepXa KOJIOH IUISIXOM 3MiHM Toja4i ¢hJIerMu Ha 3pOIIeHHS BIATOBITHOT
KOJIOHU; KOHTpOJIb TEMIEpaTyp Ha Tapiikax BimOopy (pakuiif; aucTaHIiiiHe
KEepyBaHHsI €NIEKTPOIIPUBOIAMHU.

BucnoBku. Peanizaiito 3anpornoHoBai KOMIT IOTEPHO-IHTETPOBAHOI CUCTEMU
KepyBaHHS TPOMOHYETHCS peaitizyBatu Ha 6a3i cydacHoro PLC, oGpaHo BiamoBimHi
npwiagd Ta 3aco0u, po3poOJIEHO BIJMOBIIHY TEXHIYHY JOKyMeHTario. Jlis
3a0e3nedyeHHs pPoOOOTH CHUCTEMH B peadbHOMY Yaci — 30upaHHs, 0OpoOKwH,
BIIOOpa)K€HHA Ta apxiByBaHHs 1H(opMalii 100 MOHITOPUHTY a00 KepyBaHHS

npoiiecoM rneperonku HagTu npononyerbes SCADA-cutema.

MHNEPEJIIK IOCUJIAHD.

1. Cxiabiacekumii B. 1., JIsnomenko O. O., AptioxoB A. €., 2011. Texnonozciuni
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JIep>KaBHUM YHIBEPCUTET.

2. Tomineaunpkuii B., I'puanmmH, O., Mauuncekuit, O., 2014. Texuonocis
nepeunHoi nepepooxu Hagpmu i 2azy. JIbBiB: BunaBHUIITBO JIbBIBCHKOT MOMITEXHIKH.

3. babiuenxko A. K., KpacuikoB I. JI., baGiuenko 1O. A., Bemsma B. I,
JIucauenko I. T'., TlomycroB M. O. ta [I3eBouko O. M. 2016. MixkponpoyecopHi
3acodu 68 aBMoOMamMu308aHUX CUCINEMAX KepYBaHHs MEXHOJO02IUHUMU NPOYECami.

XapkiB : Bogauit Criextp [[xi-Em-I1i.
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AJTOPUTMU ONTUMIBALIL MAPIIPYTY. BUKOPUCTAHHS
CKJAJITHUX AJITOPUTMIB ONTUMIBALIL MAPLIPYTY JIJIS
MIHIMI3AIIL TPAH3UTHOI'O YACY, 3HUKEHHSA BUTPATH MMAJIMBA
TA NIJIBUIIEHHSA 3ATAJIBHOI EOEKTUBHOCTI IEPEBE3EHD

JAyounubkuii Onexcanap CepriiioBuy

K.T.H., TOIIEHT

IManacrok Cepriii FOpiiioBu4

CryneHr

Jlyuwpkuit Hanionaneauiit TexHiuaui YHIBEpCUTET
M. JIynpk, YKpaina

Beryn. / Introductions. Y muHamiuHOMY CBITI JIOTICTHKH, JI¢ YaCc Ma€ CYTTEBE
3HauYCHHA, €()EeKTUBHE MJIAHYBAaHHS MapHIPYTy € KIIOYOBHM. TpajuiliifHUX METOJiB
yK€ HEJIOCTaTHbhO, 10 BIAKPUBAE NUIAX ISl IHTErpallii HaliCy4yacHIINUX aJITOPUTMIB
onTUMI3aIlli MapumipyTiB. Y TOM Yac, KOJM Yac 1 pecypcH JOPOTOIiHHI, Taly3b
JIOTICTUKHU 3HAXOAMWTHCS B aBaHTap/ll 3MiH. BUKOpHUCTaHHS TMepeAoBHX alTOPUTMIB
JUIsL  ONTHMI3alli MapuIpyTiB € HE JIMIIE TEXHOJOTIYHUM CTpUOKOM, ane U
CTpATETIYHOI0 HEOOX1AHICTIO.

Mera poGotu. / Aim. B ocHOBI 1i€i TpaHcopMmalii JEKUTh 3AATHICTh
ITOPUTMIB ONTUMI3AIll MAPUIPYTY MPOCIIOBATU BEJIMKI OOCSITH JAaHMX 1 BU3HAYATU
HaWOIbII e(PEeKTUBHI MapUIPYTH TPAHCHIOPTYBaHHS 3a JOTMOMOIOK) IITY4HOTO
IHTEJICKTY Ta MePEAOBUX MaTEeMAaTUYHUX MOJIEIICH.

Marepiain Ta meromu./Materials and methods. Anroputm ontumizarii
MapuipyTy BpaxoOBY€ Takl 3MiHHI, SIK CXeMa pyXy, CTaH JOpIr 1 MUTHI NPOUEAYPH,
mo0 BU3HAYMTH HAWKpaIIWi MapIIpyT, 3HAYHO CKOPOYYIOUM Yac JOCTaBKH.
ANTOPUTMHU ONTHUMI3AII] MapHIPyTIB MIAXOAATH i BU3HAYCHHS HAWKOPOTHIUX 1
HAWIIBUIIIMX MapIIPyTiB Ta 3HAYHOTO CKOPOUCHHS dYacy TpaHcmopTyBaHHsS. lle
OCOOJIMBO BAaXJIMBO B MIDKHAPOJAHHMX TIEPEBE3CHHSIX, JI€ BYacHa JIOCTaBKa €
3aMoOpPYyKOI0 3aI0BOJICHOCTI KJIIEHTIB Ta OMEPAIIHOTO YCIIXy. AJTOPUTM HEI[01aBHO
OyB peaiizoBaHU BEJIUKOI MIKHAPOJHOI KOMITAHIEID Ta PEBOJIIOIIOHI3YBaB

IIBUJIKICTh JIOCTABKH, CKOPOTHBINM 4dYac jgoctaBku Ha 25%. Kpim okpemux
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MOKA3HUKIB, LUTICHUI BIUIMB aJTOPUTMIB ONTHUMI3allli MapLIpyTy CIOCTEPITa€ThCs B
MiJBUIICHHI 3arajbHOi €(EeKTUBHOCTI TpaHCHOPTyBaHHA. lle Bkirodae 301TbIICHHSA
BUKOPUCTAHHSI TPAHCIIOPTHUX 3ac00iB, 3HIKEHHS EKCIUTyaTallliHUX BHUTpaAT 1
MTOKPAIICHHS PO3IMOILTY PECYPCIB.

BusHayeHHs: MapuipyTiB, SKi ONTUMI3YIOTh CHOKMBAHHS TMajUBa, CIPUSE SIK
3HIDKEHHIO BUTpaT, TaK 1 3aXWCTy HABKOJMIIHBOTO cepeaoBuina. IlonepenHi
MOCHIUKEHHST ITOKAa3ajid, L0 CIIOKUBAHHS IajnMBa MOkKHA 3MeHmMTH Ha 30% 3a
JIOTIOMOTOI0 JITOPUTMIB oINTHMIi3alii Mapuipyty. EDeKkTuBHI MapuipyTv HE TIJIbKH
EKOHOMJISITh Yac, aje W CHpPUAIOTh 3HAYHOMY CKOPOYCHHIO CIIOKMBAHHS TMalvBa.
3BOASIYM 10 MIHIMYMY HENOTpPiOHI 00’i3AM Ta MpOCTOl, 1[I aJrOPUTMHU BiAIrParOTh
KJIFOYOBY POJIb Y IPOCYBAHHI CTAJIOr0 PO3BUTKY B TPAHCIOPTHIM ramysi.

EdextuBHicTh — 11¢ OaraTorpaHHa KOHLEMINS, 1 aJTOPUTMHU ONTHUMI3allii
MapHipyTiB poOJIATh 3HAYHUW BHECOK Yy 3arajbHy €(EeKTUBHICTb BaHTAXHUX
MepeBe3eHb 3aB/SKU CBOIM 3JaTHOCTI ONTHUMI3yBaTH TaKi MPOLECH, K 301JIbIIEHHS
BUKOPUCTAHHA TPAHCIIOPTHUX 3ac001B, 3HWKEHHS €KCIUTyaTalliHUX BHUTpaT 1
MOKpaIIeHHs po3noAury pecypciB. Ilepmni  kopucTyBadi TakuX ajJrOpUTMIB
MOBIJOMIJIM TPO MIJIBUILIEHHS 3arajlbHOl MPOAYKTUBHOCTI Ha 20 BIJACOTKIB, IO
MIPU3BEJIO /10 MiBUIIEHHS KOHKYPEHTOCIIPOMOKHOCTI Ta 33JJ0BOJIEHOCTI KIIIEHTIB.

Pesyabratn Ta o0O0rosopeHnsi./Results and discussion. Xoua mnepeBaru
OYEBUIHI, BAXKJIMBO TAKOX BU3HATH, 110 ICHYIOTh TaKl MPOOJIEMHU, SIK TOUHICTh JaHUX,
CKJIQIHICTh anroputMy Ta Oap’epu interparii. [1{o6 momonatu 11 BUKIUKH, Oy1e
HE0OX1JHa MDKrally3eBa CHIBIIpald Ta TEXHOJIOTTYHUI Mporpec.

JuBnsiuncek y MailOyTHE, TPAEKTOPISl BAHTAXXHUX MEPEBE3EHb TICHO MOB’s13aHA 3
MOCTIMHUM  PO3BUTKOM  QJITOPUTMIB  ONTUMI3AIlii MapmpyTiB. TeXHOJOTIUHI
1HHOBAIIli, TaKkl SIK MallMHHE HABYaHHS B KOMYHIKALISIX Y pEalbHOMY 4aci, MOXYTb
e OiIbIINe PO3MHUPUTH MOMKIHBOCTI IIUX AJITOPUTMIB 1 MPOKIIACTU ILISAX O HOBUX
MEX MPOTYKTUBHOCTI.

Mu 3a0x04yeMoO TrpaBliB raigy3l 1HBECTYBaTH B JOCHIPKEHHS Ta PO3POOKH,
mo0 TOKpamUTH  aJalnTUBHICT, 1  HAMIMHICTG  aITOPUTMIB  ONTHUMI3aIii

MapuipyTiB.YpsiA Ta peryasaTopd TOBUHHI MIATPUMYBATH CEPENIOBUILE, SKE
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MIATPUMY€E IHTETPAII0 WX TEXHOJIOTIH 3a JOMOMOTOK CTHMYJIB 1 CTaHIAPTHUX
MPaKTHUK.

BucnoBku./Conclusions. TakuM UYMHOM, BHKOPUCTaHHA PO3LIMPEHUX
QJITOPUTMIB ONTHUMI3allli MapuIpyTiB € HE JIUIIE TEXHOJOTIYHUM IMPOrpecoM, ane i
CTpaTeriyHOK HEOOXIAHICTIO Ui cydacHoi Jorictuku.llomonaroun CKIIaaHICTh
MDKHApPOJHUX BaHTAXHUX TIEPEBE3C€Hb, AJITOPUTMU ONTUMIZAIIl MapUIpyTiB
BUCTYMAIOTh KAaTalli3aTOPOM CTaJOro, PalioHANIBHOTO Ta €()EKTUBHOTO JIOTICTUYHOTO

MaiOyTHBOTO.
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BU3HAYEHHSA HAIIPYKEHDb B EJIEMEHTAX
BATATO®YHKIHIOHAJIBHOI'O MAHIITYJIATOPA BAT'TATOLHIJIBOBUX
POBOTHU30BAHUX IIVIAT®OPM

3anunka Bacuas lapilioBuy

K.T.H, JIOLUEHT

AHapienko AnaroJiii MuxaiiioBuu
K.T.H., CTapIIN{ HAyKOBHM CIIBPOOITHUK
HarionanpHa akazemisi CyXOIyTHUX BIHCHK
M. JIbBiB, YKpaiHa

Beryn. CporogHi LUIKOM OYEBHJIHUM € PO3YMIHHSA TOro, IO TUIBKU
MPOTIO3HIIIT HOBUX NMPUHLMIIIB 1 TEXHOJIOTIN Ta 11€H, SKI IPYHTYIOTbCA Ha HOBITHIX
MIIX0JaX Y CTBOPEHHI HOBUX 3pa3KiB 030pOEHHS 1 BIMCHKOBOI TEXHIKH, a 30KpeMa
OaratonuiboBuX poOotuzoBanux Mmiargopm (BPII) TexHiuHOro, TUIIOBOTO Ta
MEIUYHOTO 3a0e3MeYeHHs], 34aTHI 3a0e3MEeUUTH CYTTEBE MOKpALEHHS IX
eKCIUTyaTal[liHUX BJIACTUBOCTEN TaKHMX SIK MPOXIJHICTh Ta CTIAKICTh. Ha cydacHOMy
eTani po3BUTKY 30pOMHHUX CHJI MPOBIAHUX KpPaiH CBITY Ta YKpaiHU 1 3 BpaxyBaHHSIM
IHTEHCUBHOCTI BeJIeHHsS OOWOBHX /i B XOJ1 POCIMCHKO-YKpaiHChKOi BiifHH,
OCHOBHOIO TEHJICHIIIEI0 CTAa€ TIOCTYNOBE 3aMIIICHHS BiMCHKOBOCIYKOOBIIIB
poOOTHU30BAaHUMH CUCTEMaMH, SIKI MOBHICTIO OepyTh Ha ceOe BUKOHAHHS (YHKLIHA
npu HeOEe3NMeYHUX Ui 370pOB’Sl Ta JKUTTA yMOBax. Y 3B’SI3Ky 3 LIUM OCOOJIMBOIO
3HAUYE€HHS HAaOyBalOTh JOCHIKEHHS IMOB‘s3aHl 3 BHUPIMIEHHSAM 3a/1ad MOKpPAIECHHS
excrutyatariitnux BnactuBocted bPII Takux sik mpoxXimHICTh Ta CTiMKiCTh. OgHUM 13
NUISXIB ~ TOKpPAIEHHS  EKCIUTyaTallMHMX  BJIACTUBOCTEH 1 PO3LIMPEHHS
dbyukiionanbHux MoxxymBocTed BPII — € 3amporoHoBana aBTopamu ijesl 11070
peanizaiii 6aratoyHKIIIOHAILHOCTI 1X 3ac001B B3aeMOIii 13 30BHINIHIMU 00’ €KTaMH
Ta CepelOBUIIEM (MaHINYyJIATOp, pyuii). TakuM YMHOM AOCHIIKEHHS, 30Kpema 13
BUKOPUCTAHHAM IPOTPAaMHOTO  CEpeloBHINA i 00’€MHOrO  MOJETIOBAHHS
SolidWorks, 1110 103B0JISIE HAJIEKHUM YMHOM MPOLTIOCTPYBATH OTPUMaHI pe3yJbTaTh
o0 3abe3neueHHs OaraTodyHKIiOHANBHOCTI MaHimynsaTopiB bPII ta BuzHauuTu

HAIpPYKEHHS B 1X €JIEeMEHTaX, € aKTyalbHUMH Y HAYKOBO-TEXHIYHOMY ACIIEKTI.
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Mera poGoru. IlpoBecTm MOAENIOBaHHA B MPOrPaMHOMY CEpPEIOBHILI
SolidWorks Ta Bu3HAuMTH HampyXeHHA B eJeMEeHTax O0araTo(yHKIIOHAIHHOTO
MaHinyJsTopa (IITaHTu Ta KOHTaKTHOI oropu) BPII.

Marepiaau i meToau. B nanomy MojemfoBaHHI BUKOPUCTOBYBAIHCS JIBA TUITH
CKIHYCHHUX €JIEMEHTIB: 00’€MHI1 130MapaMeTpU4Hl TEeTpaeIpy 1 TPUKYTHI €JIEMEHTH
o6omoHok. OOuaBa I TUIM MOXYTb MaTH JiHIMHE abo mapabojiyHe TIoJIe
nepemimieHs (mocTiiny nedopmartito abo miHiliHe mone nedopmartiit). Terpaeapu
MICTSTh, BIMOBIIHO, 4 abo 10 By3iB, a 00070HKHU - 3 abo 6. Hiskux apyrux THUIIIB
€JIEMEHTIB: 0aJIOK, CTPEXKHIB, KOHTAKTHUX E€JIEMEHTIB y mporpami Hemae. KoHTakTHI
CKIHUEHHI €JIEMEHTH, Y Mporpami BiICyTHI. Ha OCHOBI I€SIKUX COCTEPEKEHb MOKHA
CTBEP/KYBaTH, 110 BpaxXyBaHHS BIJAMOBIIHUX TPAHUYHUX YMOB B1I0YBAETHCS 3MIHOIO
100aJbHOI MATPUIll >KOPCTKOCTI CHUCTEMH. [HINI THUOM KIHEMAaTUYHUX TPaHUYHUX
YMOB PEai3yloThCs 3MIHOIO MaTPHIl KOPCTKOCTI cucteMu. CUHTE3 B MEKax OJHOTO
CKJIaJIJaHHS! KOHTAaKTHUX TPAHUYHUX YMOB TUITY BXOJIy B KOHTAKT 1 BUXO/ly 3 KOHTAKTY
MO>KJIUBH, ajieé OTPUMaHI Pe3yJbTaTH JIE€KOJIU HEaJeKBATHI CUTYyaIlli.

Jlns  po3paxyHKY CKIaJaHb peali30BaHO TpaHUYHI YMOBH, TakKl K
“Jluctanuiitne HaBaHntaxxeHHs1” (Remote Load), “Touno” (Rigid), “IlInunska” (Pin).
Peanizamiss mux ymoB (abo neskux iX pI3HOBHAHOCTEH) mepeadadae Taki 3MIHU
MAaTpHINl >KOPCTKOCTI CHUCTEMH, sKi (PAKTMUYHO MPU3BOIATH JIO IOSBH B MOJCII
a0COJIFOTHO CTpOroro o0’ekTy (BipTyaiabHOro). Sk HACIiIOK, y MicIl, Je el 00’ €KT
B3a€EMOJII€ 3 "peaNbHUMH" JeTalsiMu CKIafgaHHs ((pakTUYHO, Y 30HI BUKOPHUCTAHHS
ONMHMCAaHNX TPAaHUYHUX YMOB), MOXJIMBE TIOSBJICHHS TEOPETHYHO HECKIHYCHHX
nedopmariii (HanpyxeHHs1). Ha mpakTuiii 1ie BUpakaeTbCsl y BIICYTHOCTI MOAIO0HOCTI
PIIIICHHS TIPU 3TYIICHHS CITKH 1 0 HEKOPEKTHUX PE3YJIbTATIB.

Pesynbratn Ta 00roBopeHHsi. BpaxoByrouu BHILE 3a3HAYEHE IPOBEICHO
BI/IMOBITHE MOJCIIOBAHHS OJHHUX 3 HAHOULIbIN HAaBAaHTAXKCHUX CIIEMEHTIB (1eTajcii)
OararodynkmionansHoro maninynastopa BPIT (puc.l), a came ckiagoBuX MambIliB

KIHIIEBOTO €()eKTOpa IITAHTU Ta KOHTAKTHOT OMOPH.
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Puc. 1. Konuent BPII: 1 - nnargopma; 2 - mexanizm Abenics;

3 - baraTopyHKIiOHAJIBLHUH MAHINMYJISATOP

[Tepen mouaTkoMm po3paxyHKy HEOOXIAHO: 3a7aTH MICIl 3aKpiIUICHHS JeTal,
MPUKIACTH HEOOXIJHY CHJIy B MICIl HaBaHTaXX€Hb, CTBOPUTU CITKY KIHIIEBHX
JIEMEHTIB Ta MiAi0OpaTH MaTepiaj aeTajei.

3aKpIIUIFOEMO JIETANIb B MICIISIX TBUHTOBHUX KPIIUJICHB (pHC. 2)

Puc. 2. Micusi KpinJieHHsI IITAHTA TA KOHTAKTHOI ONOPH

Hapantaxxennst OyneMo NpuKIagaTH B KIHIX jaetaned (puc. 3), ne BOHH 1

HalO1/IblIIe BUHUKAIOTh i yac ekcrutyatauii. [Ipuitmaemo 3ycuns 8 200 H (20kr).

(,?‘)\'-_\\\\ ‘. _‘\
b
=

>

Micus npuknagaHHs HaBaHTaXKeHHs

Puc. 3. Micusi npuKJIaJaHHS HABAHTAKEHHS 10 IITAHIY TA KOHTAKTHOI ONOPH
HactynmuuMm kpokoM Oyne CTBOpPEHHSI CITKM KIHIIEBHX eJleMeHTIB (puc. 4)

METOJIOM TPUKYTHUX TMoiroHiB. OOupaeMo B Mporpami ONTUMAJIbHUNA PO3MIp
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MOJIITOHIB VISl HALIUX JieTallel Ta OTPUMY€EMO AETall, MOALIEHI Ha MOJITOHU:
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Puc. 4. CiTka KiHIIeBHX €JI€MEHTIB

[IpoBoMMO pO3paxyHOK HaNpyXeHb IITaHTH (JOCHIKYBaHl JIUISTHKA
MOKAa3aHO CTpiinKamu, Ha TpadiKy IpUUMAIOThCA 3a 1) 1 OTpUMY€EMO pe3yNbTaTH, SIKi
UTIOCTPYIOTh, 0 HAHOUIBIII HAMPYKEHHS B JETAISIX BUHUKAIOTH B MICIISIX TIEPEXOIY
710 1HIIIOTO €IeMEHTY (puc. 5).
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Puc. 5. BuHukarw4i Hanpys;KeHHs1 Ha JUITHKAX IITAHTH

Ta iX rpadgiyHe nMpeacTaBJIeHHA

Po3paxyHok Hanpy>keHb IPOBOAUMO 1 JIJIsl KOHTAKTHO1 oropu (puc. 6)
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Puc. 6. BuHukaw4i Hanpy:KeHHsl Ha JUJITHKAX ONMOPH

Hactynnuii eranm — BU3HAUYEHHS TEPEMIIICHHS, MOKa3y€ HACKIJIbKUA JIE€Talb
MEePEMICTUTLCA BIAHOCHO CBOTO TIOYATKOBOIO TMOJOKEHHS TICIs TPUKIIAIaHHSI
3aJIaHOTO HaBaHTaXKeHHs. MakcumanbHe 3HaueHHs B (0,8 MM JocsraeTbcs B MiCIi
KpIiIUIeHHS TBUHTA. [{[UM 3HAYCHHSM MU MOXXEMO 3HEXTYBaTH, TaK SK B 3arajJbHOMY
CKJIaZ]laHHI Ha I[bOMY Micli OyJe€ BMOHTOBAHO TIBUHT, SIKMM TpUHME YacTHUHY
HaBaHTaxeHHs. OTe, mepemimieHHs B aianazoni 0,4-0,8 MM BBa)KaThCs 33/ I0BUTBHUM
(puc. 7), a nepemilieHHs] B KOHTAKTHIA ONOpI B3aralii HE3HAYHe.

ExBiBanentHa nedopmariiss — Oe3po3MipHa BEIWYMHA, SKAa BHU3HAYAETHCS
BIIHOIICHHSIM 3MIHM pO3Mipy uu (OpMH Marepiaay J0 MOYaTKOBHX PO3MIpIB.
Jledbopmaliisi MTAHTH JIEKUTHh B 3aJOBUIBHUX MeEXax 1 JIa€ 3pO3YMITH, 110 JACTalb

MICTIs MPUKJIaIaHHs HaBaHTaXXEHHS He 371eopmyeThes (puc. 8).

[iana3oH nepemilieHHs

Puc. 7. HasiBHI nepeMillieHHA B 1eTAJAX, IO A0CTIIKYIOThCS
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Jledopmariito, a TakoX KOE(DIMIEHT 3amacy MIITHOCTI KOHTaKTHOI OMOpPH, IO
OIMPAEThCS Ha OIOPHY ITOBEPXHIO PO3PAaxOBYBAaTH HEIOMUILHO YepPEe3 BHCOKY

MiHHiCTL IIPpHU JaHUX HABAHTAKCHHAIX.

ESTRMN
Q0116
‘ Q0108
- 9000929
- 0000813
_ 0,000657
| ooooss1
. 0000166

- 000035

o.000234
0000118
2.18.-06

Puc. 8. Buznayenns nedopmauii mranru

Jami po3paxoByemMo Koe(]iIlleHT 3aracy MIITHOCTI IITaHTH TOOTO BiHOIICHHS
TPAaHUYHOTO HAIpPYXKEHHS 10 po3paxyHkoBoro. OdikyBaHO, MO 3 HaWMEHIITUM
3Ha4YEHHSM OyJie MicIle, /6 BAHUKAIOTh HAWO1IbII HanpykeHHs B aetani. Lle micie €
MepexoJ0OM Ha IHIIMK eleMeHT. B 1mpomy Micli Koe(illieHT 3amacy MIIHOCTI
nopisHioe 0,5.

BucnoBku. TakuMm YHMHOM TICAS TIPOBEICHHS JIaHUX JOCTIIKeHb B
nporpamHoMy cepenoBuill  SolidWorks, MokHa CTBeppKyBaTH, IO CIEMCHTH
0araToQyHKIIOHAJILBHOTO  MAaHIMYJsITOpa BUTPUMAIOTh 3aJaHl  HAaBAaHTa)KCHHS.
Otpumani pe3yabTaTu npu HABAaHTAKEHHI 200H Ha €JIEMEHTHU
Oararo()yHKII1OHAJBLHOTO MaHIMyJIsaTopa cBigyath npo Te, 1o bBPII B pexumi
KPOKYIOUOTO YU KOJIICHOTO pYIIis, MOXE TpPaHCIOPTyBaTh BaHTaxl Macorw 200-
250 xr, 3p03yMiJIO, IO IS TIePEMIIICHHS BaXKUUX BaHTAX1B HEOOXI1JIHO 3/1HCHIOBATH

OKpeMI1 pO3paxyHKH Yy BIAMOBIAHOCTI 13 MpU3HAYEHHSIM KOHKpeTHOro bPII.
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YIK: 656.078.5:004.773.16
AHAJII3 NEPCIHHEKTHUB KOHTPOJUIIO I CIOCTEPE’KEHHS B
IHTEJIEKTYAJIBHUX TPAHCITIOPTHUX CUCTEMAX

Kapunayx Karepuna IBaniBna

MaricTpaHTKa

IBanvyenko JIMmuTpo AHaToJiHOBUY

K.1.H., 1onieHT

I'anxees Imurpo IropoBuu

ACUCTEHT

JIBH3 «lIpua3oBchkuii 1ep>KkaBHUN TEXHIYHUNA YHIBEPCUTET
M. J{Hinpo, Ykpaina

AHoTtanisi: Y  po0oTi OOroBOPIOETHCS  BAXKIUBICTh  IHTEIEKTYyaJIbHUX
tpancnioptHux cucteM (ITC) Ta ix ponb y 3a0e3nedyeHHl O€3MEKHM Ha JOporax.
3anponoHOBaHI  METOAM Ta  TEXHOJIOTI TMpU  YIPaBIiHHI  TPAHCIOPTHOIO
1H(QPaCTPYKTYpOIO, SIK CKIaHOI0 cuctemMoro. Busnaueni 3apnanus [TC, ocHoBHUMU 3
AKUX € BUSBJICHHSA HEOE3MEeYHUX CUTyalld Ha J0po3l, 1AeHTU(IKALIS TPAaHCHOPTHUX
3aco01B Ta po3po0Ka IJIaHiB /ISl HAI3BUYAHHUX CUTYaIliH.

Po3misiHyra apxitekrypa aHamiTHYHMX I1HCTpyMeHTIB ITC Ta BaxIMBICTh
BUKOPHUCTAHHS BIAKPUTUX CTAHJAPTIB JJI MIABULIEHHS (YHKI10HATBHOCTI CUCTEMH.
B  wmarepiasiax = BUKOPUCTOBYEThCS ~ TeoOpis  o0pa3iB  TpH  MPOEKTYBaHHI
IHTEJEKTyaJbHUX TPAHCHOPTHUX CHUCTEM Ta TIOKa3aHa HEOOXIHICTh aHami3y
3aKOHOMIPHOCTEH MpH iX po3pooiii.

KuarouoBi cioBa: iHTeNeKTyadbHI CHCTEMH, TPAHCIOPTHI CHUCTEMHU, TEOpis

o0pas3is.

Beryn. TpancnopTHa iHQpacTpyKTypa MpeacTaBiisie cCOO0K CKIIaTHY CHCTEMY,
BKJIIOYAIOUU B ce0€ BYJUUYHO-AOPOKHIO MEPEXKY, TEXHIUHI 3aCO0U PETyNIIOBAHHS PyXY
1 TpaHCTIOPTHI OTOKU. LIS CKIIaqHICTh CYIPOBOIKYETHCS MOTPEOOI0 B aBTOMATH3AITIi
yOpaBiiHHSA 4epe3 1HdopmaiiiiHi npouecu. [Ipore TpamuuiiiHi METOnM TEXHIYHOI

KIOEpHETUKM HEJOCTAaTHI JUIsi BUPINICHHS 3aBAaHb YIPABIIHHSI TPAHCIIOPTHOIO
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1H(PaACTPYKTYPOIO.

Meta poborn. OCHOBHOIO METOI0 POOOTH € IOCHIKEHHsS 3a0e3MeueHHs
0e3MeKkr JOPOKHBOTO pyXy SK NPIOPUTETHOTO HANPSIMKY JUISI  PO3BUTKY
IHTEJIEKTyallbHUX TpAHCHOPTHUX cucteM. B 1mpomy konTekcti, ITC moBuHHa
BUKOHYBaTH HACTYITHI (PYHKITIT:

BusiBnieHHsI NOTEHIIHO HEOE3MEUHUX CUTYAITiH.

BusiBnenHs 3aTopiB 1 10pOXKHBO-TPAHCIOPTHUX MPUTOJ.

InenTudikaris TpaHCIOPTHUX 3aCO0IB 13 PI3KMMHU KOJMBAHHSMHU IIBUIKOCTI, &
TaKOXK THUXOX1IHUX 1 3yMTUHEHUX TPAHCIIOPTHUX 3aCO01B.

Po3poOxa 1aHiB 1Ji Ha/I3BUUaMHUX CUTYAaIlil.

[HpopMyBaHHS yUaCHUKIB pyXy PO BUHUKHEHHS HaJ3BUYalHUX CUTYalliil.

Jlns  3MEHILIEHHA aBapiHOCTI CHiJ  aHadi3yBaTH KUIBKICTh JOPOKHBO
TPAHCMOPTHUX TPUTOJ Ta X 3aJIEKHICTh BIJ] 30BHINIHIX (DAKTOPIB, TaKUX SIK CTaH
JIOpIT, HAABHICTh JOPOXKHIX 3HAKIB 1 CBITIO(OPIB, ITOpa POKY 1 4ac A00U.

ApxiTekTypa aHamTHYHUX 1HCTpyMeHTIB [TC noBuHHA BIANOBIAATH CyYaCHUM
BUMOTI'aM Ui po3poOKH MporpaMHoro 3adesneueHHs. CydyacHuUi au3ailH 0azyerbcs
Ha HaWKpalux apXiTeKTYpHUX MPAKTUKAX, HAKOMUYCHUX MPOTIroM 0ararbox pOKiB B
po3poliri mporpaMHux cucteM. Lli mpakTUKM TPymyroTbes 1 KIaCH(IKYyIOThCA SK
1abJIOHY MPOEKTYBAHHS MTPOTPAMHOTO 3a0€3MEUECHHSI.

VY 70-x pokax MuHYJIOro cromtrd Y. I'paHanzmep CTBOpPUB OCHOBH TeOpii
oOpas3iB, fAK1 3arikaBwiM (PaxiBIliB B raigy3i po3mi3HaBaHHs 00pa3iB, iHGOpMATUKU Ta
nporpamyBaHHs. Teopis oOpa3iB Mae THYYKICTb, MareMaTtuyHy 1 (PuiocodcbKy
MOMHY 1 MOXe OyTM BHKOPUCTaHa B pPI3HUX Traiy3sfixX 3HaHb, BKIIIOYAIOUH
MPOEKTYBaHHS IHTENEKTYaIbHUX TPAHCIIOPTHUX CHUCTEM.

Marepiaau i wmerogu. DopmanbHi MeToAM  Teopli  00pasiB,  fAKi
BUKOPUCTOBYIOTbCSI Y IPOEKTYBaHHI, JO3BOJISIIOTH MOJENIOBATH  3B'SI3KH 1
NEPETBOPEHHS MOJIOHOCTI MIXK JIOTIYHMMHU OO0'€KTaMU y peajbHOMy CBIiTi. Teopis
o0pa3iB TakoXX MOke OyTH 3aCTOCOBaHa JI0 CUCTEM OOpPOOKH Ta YIpaBIiHHS TaHUMH,
a TAKOX JIJISI OTTUCY MEPEKEBUX, 1€PAPXIYHUX 1 JIIHIMHUX CTPYKTYP JAHUX.

Pe3yabTatn Ta 00roBopeHHsi. Ha ChOrofHIIIHIN [I€Hb HE ICHYE €IMHOTO
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apXITEKTYPHOTO MIAXOAY /10 CTBOPEHHS IHTENEKTyaJIbHMX TPAHCIIOPTHUX CHCTEM.
BaxnuBuMm 3aBmaHHAM € aHai3 3aKOHOMIPHOCTEH, $KI BHHHKAIOTh MpHU iX
IIPOCKTYBaHHI Ta po3poOIll. PilieHHs MOBHHHI OyTH 3pO3yMUTUMU IS apXITEKTOPIB 1
PO3pPOOHUKIB MTPOTrPaMHOTO 3a0E3MEUEHHS, a TaKOXK BIAMOBIAATH OCTaHHIM BUMOTaM
I0JI0 CTaOLIBLHOCTI, MacIITa0OBaHOCTI Ta CYMICHOCTI, HE 3ajieKaTd BIJI MOBH
pOrpaMyBaHHs Ta MJIATHOPMHU.

3pocTtatoua  IHTerpamis MDKCUCTEMHHX  TMPOLECIB y  TI0OATbHOMY
iH(opMariitHOMyY POCTOP1 BKa3ye Ha MOTpeOy BUKOPUCTAHHS BIIKPUTHX CTaHAAPTIB.
Ile no3BOMUTH PO3MHMPUTH (YHKIIOHATBHICTH 1HTEICKTYaJdbHOI TPAHCIIOPTHOI
CUCTEMH uepe3 IHTerpaifilo 31 CTOPOHHIMHU JOJaTKaMU Ta BHUKOPUCTAHHS OJIHIEL
CUCTEMHU [JIi OOpOOKM JlaHUX 3 PI3HUX JpKeped. Y 1bOMY KOHTEKCTI YacTo
BUKOPHUCTOBYETHCSI CEPBICHO-OPIEHTOBAHMM MIJXi[, MPU SKOMY I1HTErpaiis ciado
3B'I3aHUX KOMIIOHEHTIB PO3MOAUICHUX JIOJIaTKIB 3a0e3MeuyeThCsl 3a JOMOMOTOIO
MOBIOMJIEHb 1 KOHTpakTiB. lledl migxim copusie o00'€eqHAHHIO PIZHOMAaHITHUX
KOMITOHEHTIB B €IMHY 1HTEJICKTYaIbHY TPAHCIIOPTHY CUCTEMY.

TpancrioptHa 1H(pPACTPYKTypa CTHKAETHCSA 13 BAXKIUBUMH IpoOiIeMamMu B
JOCIIIJIKEHHI MPOCTOPOBO-KOOPJAMHOBAHUX OO'€KTIB IHTENEKTYyaJIbHOTO TPAHCIIOPTY,
TaKUMHU SIK:

Po3po0ka oHTONIOTIi TpaHCTIOPTHOT 1HOPACTPYKTYPH.

CTBOpeHHS MaTeMaTHYHHUX MOJENed TPaHCIOPTHOI 1HPPACTPYKTYpH Ta
B32EMOJIIF0OYMX 00'EKTIB.

Po3pobka MeTo/IB MPOCTOPOBOTO Ta MPOCTOPOBO-YACOBOIO aHaji3y 00'€KTiB
TPAHCHOPTHOT 1H(PACTPYKTYpHU Ha OCHOBI IITYYHUX HEUPOHHUX MEPEK.

Po3poOka HelpoMepeKEeBUX METOMIB BHU3HAYEHHS B3a€EMO3B'S3KIB MK
IHTEHCUBHICTIO PyXy TPaHCIHOPTHHX 3acO0IB Ta IHIIMMHU O0'€KTaMH TPAHCIOPTHOT
1H(paCTPYKTypH B MPOCTOPI 1 Yaci.

Po3po0ka HeiipoMepekeBUX METO/IIB BU3HAYCHHS (DaKTOPIB, 10 BINIMBAIOTH Ha
piBEHb aBapIMHOCTI HA BYJTMYHO-IOPOXKHIN MEpexi.

Po3poOka MeTOIB OIMIHKM TOYHOCTI Ta aJICKBaTHOCTI Mojelield aHaTITHYHUX

HEUPOHHUX MEPEK.
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CTBOpeHHSI TPOTPaMHOTO KOMIUIEKCY JJisi  JOCTKEHHS MPOCTOPOBO
Y3TO/KEHUX 00'€KTIB.

B po3B's3aHHl CKJIaIHUX 3aBAaHb 1HTEJIEKTYallbHOTO aHaJi3y OHTOJOTIi
BUKOPUCTOBYIOTBCS SIK IHCTPYMEHT JUIsl ONUCy 3HaHb. Lle mo3Bomsie abctparyBarucs
BiJI KOHKPETHOI MpeaMeTHOi o0jacTi mpu po3poOllll aHAJITUYHUX aJTOPUTMIB 1
3abe3reuye ix yHi(ikaiiro Ta CTIMKICTb.

AHani3 00'ekTiB TpaHCMOPTHOI 1HQPACTPYKTYpH BHMAara€ CTBOpPEHHS
aJIeKBaTHUX MAaTEMaTUYHUX Mojeleld MuX O00'€KTiB, 10 BKIIOYAIOTh OMHC iX
BJIACTUBOCTEH Ta MOBEAIHKU. MoJenb M03BOJUTh BUKOPUCTOBYBATH (hopMaii3oBaHi
00'eKTH Ta iX XapaKTEPUCTUKH 1]l 4ac pO3pOOKH aHATITUYHUX METOAIB.

Po3p'si3aHHs  TpaHCHOPTHUX  3aBJaHb BuUMarae Moaudikaiii MeTOoIiB
AOCTIDKEHHST 3  BHUKOPHCTAHHAM INTYYHHX HEHpPOHHUX Mepex. Meronu
MIPOCTOPOBOTO aHaJi3y MOBHUHHI BPAaXxOBYBAaTH YHIKaJIbHI BIACTUBOCTI TPAHCHOPTHUX
00'€KTIB, @ METOAM MPOCTOPOBO-YACOBOIO aHATI3Y - OCOOIMBOCTI MOBEIIHKH 00'€KTIB
y uyaci Ta mnpocropi. HeoOxigHO po3poOUTH METOAM ajanTailli MTPOCTOPOBO
y3TO/DKEHUX JaHUX JJIsi BUKOPHUCTAHHS METOIB HEWPOMEpPEKEBOTO aHalizy Ta
METOJIM IHTEPHPETALlii pe3yJIbTaTIB BUBEICHHSI HEUPOHHUX MEPEXK.

OnHi€r0 3 BAXKIWBUX 3aJa4 YOpPaBIiHHS (DYHKIIOHYBaHHSM TPAHCIOPTHOI
1HOPACTPYKTYpH € aHaI3 IHTEHCUBHOCTI PyXy TPaHCHOPTHUX 3aCc001B B MPOCTOPI Ta
yaci. BusHaueHHs BmuBY (DaKTOpIiB HAa IHTEHCHUBHICTh JOMOMOXE €(EKTHUBHO
OpraHi3yBaTH pyX Ha Jopo3i 1 mepenbaunTH 3artopu. [IporHo3 IHTEHCHMBHOCTI,
3aCHOBAaHUM HA JIaHUX MPO IHTEHCHUBHICTh HA PI3HUX AUISIHKAX JOPOTH, JT03BOJIUTH
ONTHUMI3yBaTH YIPaBIiHHSA TPAHCHOPTHUM MMOTOKOM 1 3MEHILUTH KUIbKICTh 3aTOPiB Ha
JIOPOKHIM MEpexi.

Bupimenns npoOnemMu BH3HAu€HHS (DAKTOPIB, 110 BIUIMBAIOTH Ha pPIBEHb
aBapiifHOCTI Ha TPAHCIOPTHIN Mepexi, Tpa€ KIOYOBY POJb. 3aBAAHHSIM € TIOIIYK
(GYHKITIOHATBPHUX ~ 3QJIEKHOCTEH  MDK  pIBHEM  aBapidHOCTI Ta  PI3HUMU
XapaKTepUCTUKAMHU KOMIIOHEHTIB TPAaHCIOPTHOI 1HPPACTPYKTYPU Ha JTOCHIHKYBaHIM
teputopii. lle Bkmtowae B cebe mONIyK 3araibHUX (PaKTOpiB, SIKI BIUIMBAIOTH HA

aBapifHICTh HE3aJEKHO BiJ] KOHKPETHO! AUISHKU TPAHCIOPTHOI MEPEekKi, a TaKOX
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YHIKaIbHHUX (PAKTOPIB IS KOXKHOT OKPEMOT TIISHKH.

HetfipomepexeBi Mopaemi, po3poOJieHI i BHPIMICHHS BUIE3a3HAYCHUX
3aBlaHb, MOBHHHI MPOWUTH TMEPEBIPKY Ha BIAMOBIAHICTH OJAHOMY 31 CTaTUCTUYHUX
KpuTepiiB 3roau. [logaTkoBO, TOYHICTH IUX MOAENEH MOBHMHHA OyTH OIliHEHa 3a
KPUTEPISIMU 30BHIIIHBOTO Baiifalli, mob 3abe3MeunTy ajeKBaTHICTh PE3yabTaTiB Ha
JaHUX, K1 HE BUKOPUCTOBYBAJIMCS 111 YaC HABUYAHHS CUCTEMHU.

BucnoBku. Po3poOieni MeTogum MaroTh CTaTH OCHOBOIO ISl CTBOPCHHSI
IPOrPaMHOTO KOMILJIEKCY, TPU3HAYEHOTO IS AOCIIIKEHHS MPOCTOPOBO Y3TOKEHUX
o0'extiB. Lleit mporpaMHmil KOMIUIEKC MOBUHEH BOJOAITH 3PYUHICTIO BUKOPUCTAHHS,
MOJIMBICTIO B3a€MOJI1 3 IHIIIMMHU CUCTEMaMU Ta MOXJIMBICTIO MacIITaOyBaHHS, 11100
e(eKTUBHO BHUKOPUCTOBYBaTHM HOT0 B paMKaxX IHTEJIEKTyallbHOI TPAHCIOPTHOI
cuctemu. [li XapakTepuUCTHKH MOKHA JOCSATTH 3a JIONIOMOTOI0 BUKOPUCTAHHS
ICHYIOUMX I1a0JIOHIB MPOEKTYBAaHHS NMPOrPAMHHUX CHCTEM 1 KOMIIOHEHTIB, a TaKOX

CTBOPEHHS HOBHX I1a0JIOHIB 32 HEOOX1THOCTI.

CIIMCOK JIITEPATYPU

1. Cheng M.-V., Ko C.-H. A genetic-fuzzy-neuro model encodes FNNs
using SWRM and BRM // Engineering Applications of Artificial Intelligence Nel9
2006. P. 891-903.

2. Grenander U. Pattem Theory: From Representation to Inference. Oxford
University Press, USA, 2007. 608 p.

3. Ivakhnenko G.A. An Analogues Complexing Algorithm for
SelfOrganization of Doue-Multilayer Neural Networks // USiM - 2003. Ne2.
Pp. 100-106.

227
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M. XapkiB, YKpaiHa

Introduction. According to the results of measurements of chemical
composition and regulatory requirements of State Standard 7769-82, the sample
material belongs to the group of low-alloy nickel cast irons for castings with special
properties with molybdenum and chromium and corresponds to alloyed cast iron of
perlite grade ChNMH (Industrial Standard | 90167-75).

The main components of the import substitution structure are certainly studies
on the creation and certification of the Ukrainian friction materials that can withstand
the conditions of friction, wear and high temperatures in the emergency areas of

aircraft braking.

Such materials include: cast iron ChNMH/U with the addition of molybdenum
and chromium, and sintered antifriction materials FMK-79, FMK-11/U.

The structure of import substitution provides for the creation of brake discs
based on the Ukrainian friction materials FMK/U. Thus structurally tire is applied to
disk of brake sectors of various geometry and various quantity that allows one to
provide the required energy capacity of a brake for planes of various functions with

variety of landing speeds (Fig. 1).
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Cataloged
brake wheels
produced
in Russia

T

Brake wheels
produced
in Ukraine

Formation of units for rotary brakes,
stator disks, cover plates and pressure plates
for landing gear wheels (U)

i

Technology for designing and production
of brake disks (U) based on
Ukrainian friction materials

fr

Development and usage of friction materials
produced in Ukraine (U)

to provide braking

fr

Simulation of braking parameters
under interrupted takeoff and braking

landing conditions

Fig. 1. Conceptual Structure of Import-Substituting Technology

for Creation of Aviation Brake Wheels Produced in Ukraine

Parametric representation of these materials is given in tables 1 and 2.

Table 1
Chemical composition of cast iron ChNMH/U produced in Ukraine
Sample No.
(of stator disks Mass fraction of element, % (Pe - for another)
per State
Standard)
C Mn Si Ni Mo Controlled impurities
Ti \% P S Cu
2%;33-097— 3.20 0.979 | 2.08 0.332 1.013 | 0.356 | 0.043 | 0.006 | 0.028 0.01 0.184
ICZNMHSt pelr Not | Not
na. . Not more| more | more |Not more
90167-75 3.0-3.8 |0.6-1.0|1.6-2.5| 0.15-0.45 | 0.8-1.4 | 0.2-0.5 than 015! than | than |than 0.10 -
0.15 | 0.30

The Ukrainian material FMK-79 was tested in full compliance with the

conditions specified for testing the same material made in Russia. The number of

brakes was increased to 60. The test results are shown in Table 2.
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Table 2

Results of Friction and Wear Tests of the Ukrainian Material FMK-79

No. of
tinit./test. braking Tfact Tav. I\/Ifr. I\/Ifr.av |:fr.

50 3 150 153 0.52 0.53 0.16
4 150 0.52
5 160 0.54

100 8 190 190 0.54 0.53 0.16
9 190 0.54
10 190 0.52
13 210 0.52

150 14 220 217 0.52 0.53 0.16
15 220 0.54

200 18 250 247 0.52 0.52 0.16
19 240 0.52
20 250 0.52
23 290 0.50

250 24 290 293 0.52 0.51 0.16
25 300 0.50

300 28 320 320 0.50 0.49 0.15
29 320 0.48
30 320 0.50
39 370 0.48

These results allow us to state the following:

The average linear wear of the friction pair is 0.055 mm;

Wear intensity is equal to 0.10 x 10 m*/J.

Aim. Import Substitution of Cataloged Aviation Wheels Based on Ukrainian

Brake Discs The given design and research studies allowed to present the process of

import substitution in the form of a generalized method (Fig. 2).

Cataloged
brake wheels
produced
in Russia

Brake

wheels produced

in Ukraine

Formation of units for rotary brakes, stator disks,

cover plates and pressure plates
for landing gear wheels (U)

Fig. 2. Scheme of the Method of Import Substitution of Cataloged Wheels

Based on Ukrainian Brake Discs
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The creation of such wheels is based on internationally recognized regulations
BCAR, MSL-W-5013, TSO-C26 (USA), which regulate the characteristics of the
brake, such as:

- Power capacity of the brake;

- Smooth operation of brakes, i.e. a gradual increase in friction;

- Ensuring rapid engagement and disengagement of brakes (full braking should
occur in about 2 s, and full brake release - in 1.5 s).

For utilization in Ukraine this approach is implemented in the brake wheels of
aircraft of the Russian origin with sufficient power capacity (Tables 3 and 4).

Table 3

Ukrainian Brake Wheels in the Structure of Import Substitution of Brake Discs

Types of aircraft Cataloged wheels | Wheels of the Ukrainian production

An-32, An-74, An-132 |KT 94/2A HB33A

Su-25 KT 163 A HB48A

Materials and methods. Formation of Brake Units for Landing Gear Wheels
of Aircraft in Operation

As already mentioned, Ukraine has a wide range of Ukrainian (An-26, An-30,
An-32, An-72, An-74) and Russian (IL-76, MiG-29) aircraft.

The brake discs in the wheels of these aircraft have already exhausted their low
life and need immediate replacement.

It should be borne in mind that the brake unit consists of different elements:
rotor plate, stator (fixed) plates, pressure back plate and pressure plate.

Taking into account the research presented in Tables 1, 2, 3, brake discs for
brake wheels of aircraft for various purposes have been formed. Thus, Fig. 3 shows
the design of disks included in the brake units’ assembly of the landing gear wheels

of aircraft An-32, An-72, An-74, and in Fig. 5 — brake disks for the Su-25 aircraft.
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Fig. 3 Structure and Design of Wheel Brake Discs for Brake Wheels of the An-
32, An-72 and An-74 Aircraft Landing Gear
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Q-ty per
Pressure Q-ty per Pressure  Q-ty per

Stator plate  pera Rotor plate  a wheel
plate awheel  back plate  awheel

wheel

Fig. 4. Structure and Design of the Disks that Form the Brake Unit
of the Su-25 Aircraft Wheels
For utilization in Ukraine this approach is implemented in the brake wheels of
aircraft of the Russian origin with sufficient power capacity (Table 4)
Table 4
Parameters of the Ukrainian Brake Wheel HB33A

. An-26, An-32, An-72,
Used Aircraft An-74. An-132
Friction pair FMK-79/U
FMK-845/U
Length of take-off and landing run, m 3485
Warranty service life of the wheel, takeoffs and landings 1500
Warranty service life of brake discs, takeoffs and landings 250
Weight of wheel with brake, kg 77.3
Maximum take-off speed, km/h 250
Maximum landing speed, km/h 190
Average operating brake torque, kgf-m 700
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Starting braking torque, kgf-m 889

Kinetic energy absorbed by the brake during one braking in the operating
mode, kgf-m 400000

Results and discussion

1. Operators of aircraft used in Ukraine are in a difficult situation, as their
landing gear is equipped with cataloged brake wheels of the Russian origin, the
service life of which has been exhausted, and their supplies from Russia have been
suspended.

2. This problem has been solved by development of fabrication technique of
domestic sintered friction materials for rotor plates and stator plates on the basis of:

- Molybdenum and chromium doped cast iron of perlite grade CHNMH/U,;

- Friction sintered materials such as FMK-11/U, FMK-79/U, FMK-845.

The example of FMK-79/U shows qualification analysis of the Ukrainian
friction materials (U) for chemical composition, as well as the parameters of friction
and wear.

3. The interdepartmental commissions that conducted such an analysis found
that these materials are fully consistent with the sintered friction materials used by
other manufacturers of aviation brakes, including in Russian-made designs.

4. Import substitution of brake disc designs for domestic ones by modifying
changes in brake wheel parameters has been tested by perfroming the flight
qualification tests during flights of IL-76MD aircraft (board 76683) and permission
from the State Aviation Research Institute has been received to operate aircraft of this
type with the Ukrainian brakes.

5. By varying the geometry, materials, and the number of friction sectors not
only friction pairs in rotor plates and stator plates, but also complete brake units with
pressure back plate and pressure plate for brake wheels of the Ukrainian production,
such as HB334 and HB48A with guaranteed operating life of 1500 takeoffs and
landings have been formed.

Conclusions. Tests for friction and wear of FMK-79/U were carried out in the
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test laboratory of Bila Tserkva plant "Tribo" on a friction machine CIAM-90, where
it was found that the Ukrainian friction materials are not inferior to Russian analogs
In these parameters. Its guaranteed service life is 1.500 takeoffs and landings.
Analysis of the operation of aircraft and foreign airlines showed that the
parameters of the brake wheels significantly affect the base conditions of aircraft, the
regularity of their flights, the number of flight accidents and catastrophes when

moving them on runway.
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MIIXIT 10 PEAJBAII MIPOCKTY THOOPMAIIIMTHOI CHCTEMH
“ATEHTCTBO 3 HAJIAHHS KJTHIHTOBUX MOCJIYT”

Kimko Epika MukoJiaiBHa

CrynenTtka

Harmionaneuuit yniBepcutet “JIbBiBCbKa MOMITEXHIKA”
M. JIpBiB, YKpaina

Beryn. Iaayctpis npuOupaHHs € OJHIE 3 HAHOUIBII IIBHUIKO3POCTAIOUYUX
raiy3eil eKoHOMiKH. BoHa Mae CTIHKHII MOMUT, HE3AJIEKHO B €eKOHOMIYHHMX YMOB.
OudikyeThbCs, IO 3pOCTaHHS ii 3HAUYHIOCTI 30€PEkKETHCS 3aBASKU BIPOBAKEHHIO
MepeIOBUX TEXHOJIOTIM Ta aBTOMaTu3allii, IO MiABUIIUTh €(QEKTUBHICTh Ta
npuOyTKoBicTh [1]. Cmix 3ayBakWTH, MmO KIIIHIHTOBa IiHAYCTpis Oyja OJHI€0 3
OCTaHHIX, XTO aBTOMAaTU3yBaB 1 orupyBaB cBOi npono3uilii. OgHak 0araTo CUCTEM €
J0C1 HE3PYYHUMHM ISl KIHUEBUX KOPUCTYBAYiB, CAME TOMY PO3BUTOK TEXHOJOTIH €
Ay’Ke BXXJIMBUM MUTaHHS JIIs i€l cdepu [2].

CrBopenHs 1HGOPMAIIHHOI CUCTEMHM JJIsI areHTCTBAa 3 HAJaHHS KIIHIHTOBHX
MOCITYT € aKTyaJIbHUM 3aBJIaHHIM B Cy4aCHOMY CBiTi. 3pOCTaHHS MOMUTY HA TIOCITYTH
YUCTOTHU Ta TIT1€HU B YaC BIPYCHUX 3aXBOPIOBaHb, KOHKYPEHIIIS y 11} Tally3i, a TAKOXK
MOXJIMBOCTI aBTOMAaTH3allll 1 MepcoHami3alli poOJiATh CHUCTEMY KOPHUCHOIO IS
onTuMi3zailii 613Hecy Ta 3aJ0BOJICHHS MOTPEO KITIEHTIB. AKTYaJIbHICTh 3POCTAE TAKOXK
B KOHTEKCTI BINCHKOBUX KOH(IIKTIB Ta BIHOBJICHHS MICJS HUX, JI€ BOHA 3a0e3Ieuye
Tiri€EHIYHI Ta CAHITapHI YMOBU B CKJIaJHHUX 00CTaBUHAX. Takox CIpUsie BIITHOBIECHHIO
1HOPACTPYKTYPH Ta MOBEPHEHHIO KUTJIOBUX 1 POOOUUX MPUMIIIEHB 10 HOPMAJIBHOTO
CTaHy y HICISIBOEHHUM Yac, COPUSIOYU i1 EKOHOMIYHOMY B1JHOBJICHHIO.

s pob6oru. OCHOBHOIO METOIO poOOOTH € po3podka iH(opMariitHOT
CUCTEMH, SKa Ha TIJACTaBl JaHWUX KIIEHTIB, AaBTOMATHUYHO TE€HEPYyBAaTHME
nepcoHai3oBanmii cucok pekomenaariii [3]. TlogiOna cucrema mnpu3HauYeHa IS
OnTUMI3alli Mmpouecy BUOOPY KJIIEHTaMU MOCIAYr y cdepl KIIHIHTY, a TaKoX IJis
CIPOIIEHHS PO3PAXyHKY BapTOCTI MOCHyT. e 103BOIUTH KiTiEHTaM 3€KOHOMHUTH 4ac 1

YHUKHYTH HEOOX1AHOCTI CAMOCTIIHO aHalI3yBaTH I[IHYy Ta BUMOTU YM KOMYHIKYBaTH
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3 MpeACTaBHUKAMHM KOMITaHii/4aT-00TaMu JUIsi OTpUMaHHS BigoMocTed. MoxkHa
JeTaNbHIIIe PO3TISHYTH III Ta 3aBIaHHSA NPOEKTY JaHOoi iH(opalifHoi cucTemMu

3aBJsAKH AepeBy mineit (Puc. 1.).

CrBOpUTH iHcpOopMaLlitHY
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KNiHIHroBMX nocnyr
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HoctynHictb MpoayktueHicTb  Akictb  EdpektuBHicTe  OnTumisauis npouecie  3aA0BOMNEHICTb KMiEHTIB

—_

Puc. 1. lepeso wijieit IC “AreHTcBo 3 HalaHHA KJIIHIHTOBUX MOCJIYTr”

Marepiaau Ta mMetoam. Y paMkax BUKOPUCTAHUX MaTepiaiiB, MporpamHi
IHCTPYMEHTH  BIJAIrpaJii  KPUTUYHY pOJIb y peamizamii cucremMu. MoBu
nporpamyBaHHs, Taki sk Python, obupanuce 3 ornsany Ha ixHIO €()EeKTUBHICT Y BEO-
po3podiii, a ¢hperMBOpKH, 30KpeMa Django, BUKOPUCTOBYBATUCS JJIsI IPUCKOPECHHS
MIPOIIECY PO3POOKH Ta 3a0e3MeUYeHHs CTPYKTYPOBAHOCTI KOJTY.

Ha piBHi koHmeniiii O0y10 BUKOPHUCTAHO KOHCTPYKTOpP BeO-caiTiB Wix s
CTBOpPEHHSI MPOTOTUITY Ta JAeMo-Bepcii cuctemu. lle mo3Bommimo oTpumaru dYiTke
ySIBJICHHS TpO (DYHKLIOHAIICTh Ta 30BHIIIHIA BUIJISA CUCTEMU meper (iHaIbHOIO
peaizaliero.

VY pamkax MeTo0JI0Tii po3p0oOKH, BIPOBAKEHHS Scrum OyJi0 BpaXxOBaHO I

3a0e3MeveHHs] THYYKOCTI Ta €(PEeKTHBHOI B3a€MOJIii 3aMOBHUKA Ha KOXKXHOMY €Tarri
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pOo3poOKHu. BaxkInMBOIO CKIIAIOBOIO € TaKOXK JAOTPUMAHHS CTaHAAPTIB 1H(POpMAIIHOT
0e3meKu, 10 BiA0OpaxeHo y BUOOPI Ta BUKOPUCTAHHI NIEBHUX TEXHIYHUX PILICHb AJIS
rapaHTii HaJIIMHOCT1 Ta 3aXHUIIEHOCTI 1HPOpMAIlii B CHCTEMI.

3aranom, IpeICTaBICHO CUCTEMATHYHUN Ta OOTPYHTOBAHMM MiIX1a 10 BUOOPY
MaTtepiajliB Ta 3aCTOCYBaHHS METOJIB y Ipoleci po3pooku iHGOpMaIiiftHOI CUCTeMHU
JUTSl ar€HTCTBA 3 HAJIaHHS KJIIIHIHTOBUX TOCIYT.

Pesyabtatn Ta oO0ropopeHnsi. OpHi€EI0 3 KIOYOBUX PE3yIbTATUBHUX
CKJIaJIOBHX € YCIHIIITHE pO3pO0JEeHHS Ta BIPOBAKEHHS 1HPOPMAIIHHOT CUCTEMH, SKa
BIJITOBiJIa€ BCIM BHMOTaM Ta ToTpedaM 3amMoBHUKA. DYHKIIOHATBHICTh CHCTEMH
3a0e3neuye 3pydyHUd Ta €(PEKTUBHHM IPOIEC 3aMOBJICHHS ITOCIYT, BIJICTEKCHHS
CTaTyCy Ta 1HIII aCTIEKTH OOCITYyrOByBaHHS KIIIE€HTIB.

BaxynBo1o 4yacTHHOIO peanizallli € TaKoXK IHTYITUBHO 3pO3yMuIui 1HTEepdeiic,
AKUW CHpusie JIeTKIA B3aeMojii KOpUCTyBadiB 3 cucremor. lle BaxkmuBo s
3a0e3MedeHHs]  3aJOBUIBHOTO  JIOCBIYy KOpPHUCTyBaua Ta IIJIBUIIEHHS MOTO
3aI[1KaBJIEHOCT] Y BUKOPHUCTAHHI CEPBICY.

VY koHTEeKCTI JoKyMeHTallli, "[HCTpyKIlig Mo 1HCTANALI] Ta HAJAlITyBaHHIO" Ta
"IlitpyyHuK KopucTyBaua" TOTOBI HAaJAaTH KOPUCTyBauyaM YITKY Ta JOKJIaJHY
iHpopMarito s e(EeKTUBHOTO BIPOBA/DKEHHS CHUCTEMH. [l TiATBEp I KEHHS
MpaBUJILHOCTI POOOTH cucTeMu OyJio MPOBEAEHO Balijalio Ta Bepudikalliio,

BKJIFOYAKOYH IEMOHCTPALi}0 BUPIIIEHHS KOHTPOJIBHUX MPUKJIAIIB Ta TECTYBAHHS.

[IpononyeThCs OUIBII AETAIBHO PO3TIISIHYTH TOCTYHUN (PYyHKIIOHAN:

Camocriiinuii Bu6Oip nociyr. KiieHT 3M0ke caMOCTIHHO OnpalboByBaT BUOIp
MOCIIYT Ta 00MpaTy HEOoOX1HI 3 PI3HUX KaTEropii, 0 BKIIOYAIOTH B ce0e 3arajibHe
MpUOMPAHHS 1 TOJAATKOBI MOCITYTH.

[lepconanizoBaHuii CMHCOK 3ampoNoOHOBAaHUX mociayr. KiieHTam HamaeTbes
MOXJIUBICTh ~ TPOWUTHM  omuTyBaHHSA. JlaHi  HEOOXimHI 1 TeHEpyBaHHS
MEPCOHAIII30BAHOTO CITHCKY':

- KBamparypa npumiienns (KkBaaparypa BikoH/MeOTiB);

- baxxani nocnyru npubupaHHs;
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- Ctyninp 3a0ypyIHEHHS TPUMILIECHHS,

- HasiBHICTD anepriuHux peakiiii (SKIIo €, BKa3aTH K1 came);

- HasBHICTB miTel Ta qoMaliix TBapuH;

- baxxana gara Ta yac A 3A1HCHEHHS OCITYTH IPUOUPAHHS.

BMicT 3reHepoBaHOro MepCOHaNI30BaHOTO CIUCKY PEKOMEH a1l

Bapricte nocnyr (onuparounch Ha AaHi 1IOAO BapTOCTI MOCIYT, KBaApaTypH
NPUMIIIEHHS, CTYNEHIO 3a0pyAHEHHs, OaXaHUX TMOCIYr, MiAIOpaHuX XIMIYHHX
3ac00IB Ta KUIBKOCTI HEOOXITHUX IS 3IHCHEHHS TpuOupaHHA (axiBIIiB,
BHUPaXOBY€ETHCS BapTICTh MPUOUPAHHS 1HAUBIAYAIBHO AJIS1 KOKHOTO KITIEHTA);

Cnucok XIMIYHUX 3ac001B, IKUMH OyJle IPOBOAUTUCH NMPUOUPAHHS (HA OCHOBI
JaHUX TPO ajepriyHi peakxiii, TUM TOCIYT, CTYyMiHb 3a0pyJHEHHS, HASBHICTb
JOMAIlIHIX TBApUH Ta AITEH, oOMparoTbca O€3MedHl XIMIYHI 3aCO0U; KIIEHT TAKOXK
OTPUMAE OIMKC KOKHOTO 3 3aC001B, 11100 MEPEKOHATUCH B HOT0 O€3IMEYHOCT1);

Komannu criemianicTiB Ta BIATYKH IIOJO0 iXHBbOI poOOTH (BITHOCHO Oa)kaHOI
JaTy Ta 4yacy, oOpaHoro KJIIEHTOM, MaciuTady Ta CKJIaJHOCTI pOOOTH, MiAOUPAETHCS
KoMaHJ1a ¢axiiiB; KJIIEHT MaTUME MOXKJIMBICTh 00paTH OJIHY, OITUPAYMCH HA BIATYKH
10/I0IXHBOI POOOTH);

MOXIMBICTh pearyBaHHs.

Taiimnancu (MOXIJIMBICTH TEpEryisaTd BiF€O, SKI TMOKa3yITh MPOIIEC
NpUOMpPaHHS B PEXHUMI MOKAAPOBOI KIHO3MOMKM B NpHILBHALIEHOMY pexumi. Lle
JI0TIOMarae KJi€eHTaM CIIiJIKYBaTH 3a poOOoTOr0 npodecioHatiB).

Pexxum TonocoBoro Habopy (i KOPUCTYyBauiB 3 BaJaMu pPyXy, CHUCTEMa
MIITPUMY€E PEXKUM TOJIOCOBOTO HA0OPY ISl 3pYYHOCTI B3aEMO/IIT).

Pexxum m1st KopucTyBadiB 3 BajlaMu 30py (TEKCT Ha BeO-CaiiTi Ma€ BEIUKHUI
PO3Mip, 110 MOJIETIITY€E HOr0 YUTAHHS JJ1s1 0C10 13 BajlaMu 30pYy).

Ille omuiero ocoOmuBiCTIO 1HGOPMAIIMHOI CHCTEMH € HaBYalbHI BIJEO, SKi
JI03BOJISIIOTh  Oa)KalouWM HABUYUTHUCS TPABWIBHO BUKOPHCTOBYBAaTH Pi3HI TEXHIKH,
3aco0M Ta Marepiaid JJjis SIKICHOro Ta Oe3nedyHoro npubupanHs. lle Hamae
KOPUCTyBa4yaM JIOJaTKOBI 3HAHHS Ta HABUYKH, SIKI CIPUAIOTH MIiABUIIECHHIO SKOCTI

00CITyrOByBaHHS.
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BucHoBku. Y miJCyMKy, MOKHa KOHCTaTyBaTH, IO Taly3b KIIHIHTOBUX
MOCIYyTr € HEeaOMsIKOK MHIBUAKO3POCTAIOYOI0 Ta MEpPCHEKTUBHOIO, OCOOJIMBO B
KOHTEKCT1 BIPOBA/KEHHS CyYaCHMX TEXHOJIOTId Ta aBToMaTu3ailii. BBeneHHs
CUCTEMH TEPCOHATI30BAHUX PEKOMEHAIH, SKa BPaXxOBY€ IHIWBIAyaldbHI MOTpeOU
KJIIEHTIB Ta CIPOIIye€ BHOIp MOCIyr Ta KOMYHIKAIlll0, MOXXE BHU3HAYUTH HOBI
CTaHJapTH B ranysi. lle cnpustuMe He Juie onTUMi3allii IpoieciB y chepi KIiHIHTY,
aje W MIATPUMII BUCOKOTO CTYIICHSI 3aJ0BOJICHOCTI KITIEHTIB, MO € KIIOYOBHM
aCIeKTOM Il CTaOUIBHOTO PO3BHUTKY Oyab-sfkoro Oi3Hecy. Pe3ymbratu 1bOro
JOCTIDKEHHSI TMIAKPECTIOI0Th BAXJIMBICTh 1HHOBAIIMHMX MIIXOMIB y BHUPIIICHHI
npoOjieM Ta BIOCKOHAJICHH! (DYHKIIOHYBaHHS KJIIHIHTOBOTO CEKTOPY, PpOOISTIN
aKIICHT Ha BUKOPHCTaHHI 1H(QOpMAIIHHUX TEXHOJIOTIN JJI ONTHUMI3allii IPOoIeCiB Ta

MOJIIIIIIEHHS B3a€EMO/IT 13 CIIOKMBAYaAMU.
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YJIK 656
YIOCKOHAJIEHHSI YITIPABJITHHSI JIAMIHAPHUM TOTOKOM B
YMOBAX HEOBXIJJHOCTI 3BEPEKEHHS JIOTICTUYHOI PIBHOBATH
IPU 3BYTI ITPOIYKIIIi MACJIO TEPEPOBHMX ITIIITPUEMCTB

Kiaeubka Oabra BiragiiBua,

Mipomnukosa Mapis Boironnmupisha,

K.T.H., JIOLEHTH,

I'epacumenko [denuc IOpiiioBuy,

I'ynos /Imutpo CepriiioBuy,

MAaricTpaHTH,

JIBH3 «Ipua3oBchkuil nepkaBHUN TEXHIYHUA YHIBEPCUTET
M. J{Hinpo, Ykpaina

AHoTtanisi. BwusHaueHo 0COOJMBOCTI NpU  NEPEBE3EHHI  MPOAYKIIIl
MacionepepoOHuX MiNPUEMCTB B Cy4aCHUX yMoBaxX YKpaiHu. BukoHanuil anami3
HAyKOBHX IIpallb Ta HOPMAaTUBHUX JIOKYMEHTIB B NMUTAaHHI MEPEBE3CHHS MPOIYKIi
MIAIPUEMCTB. 3alpolOHOBaHA METOJMKA YIPABIIHHS JIAMIHAPHUM IOTOKOM IS
30epeKEeHHSI JIOTICTUYHOI pIBHOBaru mpw 30yTI MPOAYKINi MacionepepoOHuX
MIAOpUEMCTB. BuKOHaHI poO3paxyHKH MiABUIIEHHS €(EKTUBHOCTI YINPaBIIHHA
nignpuemcTBa «OieliHa» mpu 30yTi 0Jii B LIEHTPAJIbHUX perioHax YKpaiHu.

Kuro4oBi ciioBa: mpoyKilisi MaciaonepepoOHuX MiANMprUeEMCTB, aBTOMOOTbHUHN

TPAHCIOPT, JIOTICTUYHA PIBHOBAra, TPAaHCIOPTHI TEXHOJOT1T IEPEBE3EHb.

Beryn. Jlnst po3BuTKy Ta (YHKIIIOHYBaHHSI TPaHCIOPTHOI 1HGPACTPYKTypH
HEOOXITHUN TMOCTIMHUI KOHTPOJIb BCIX MapaMeTpiB pyxomoro ckiaay. CKiaaHICTh
I[OTO KOHTPOJIO TIONSATAE HE TIABKA B PI3HUX TEXHIYHUX PIMICHHSIX MEXaHIYHUX
CUCTEM YU IHPPACTPYKTYpHU, ajieé 1 HAIBHUMH JIarHOCTUYHUMHU 3acO00aMU PETIOHY
exkcrutyararii. Kpim  Toro it JOCSTHEHHS — HAWOUIBIIOI  €EKTUBHOCTI
(GYHKIIOHYBaHHS TPAHCIIOPTHOI OJWMHUII HEOOXITHO 3a0€3MEeYNTH HANMEHIIHNN 4Yac
0e3p030ipHOTr0, YaCTKOBOI'O YW MOBHOIO 3aCBITUEHHS TEXHIYHOTO CTaHy BY3Ja 4Yd

MexaHi3My. JIpyror 1HIIOI TPYMHO PO3BUTKY Ta (YHKIIIOHYBAHHS TPaHCIIOPTHOI
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1HQPACTPYKTYpH MPOMUCIOBUX TMIANPUEMCTB € BpaxyBaHHS 3OBHIIIHIX Ta
BHYTPIIIHIX (paKTOpiB reorpadiuHoi TOUKH EKCITyaTalli Ta MEHTAJIbHOTO CKIIaTy
oreparopa TPAHCHOPTHOTO 3aco0y 3 METOI CTBOPEHHS BIpHOTO pimieHHs. [Iporte
JaHa 3a/1a4a He € MPOCTOI0, a/Ke BUPOOJICHHS paIllOHAbHUX PIlIeHb, TOOTO TaKHX
OpU SIKUX JOCSITA€TbC MaKCUMAJIbHUNA PO3BUTOK Ta €KOHOMIYHE (DYHKIIOHYBaHHS
TPAHCIIOPTY, OOMEXKEHO 3aKOHOJABYMMH aKTaMU Ta OpraHaMu KOHTPOJIIO 3 OOKy
nepxasu [1-3].

Taki ckiaiH1 Ta BaXJIMBI MUTAaHHS MPUBAOIIOIOTH €HTY31acTiB, TpodecioHalliB,
JepKaBHUX MOYKHOBIIAJIIB Ta MPOBIIHUX BUYCHUX — PE3YNbTATU IHTEIEKTyaJTbHUX
HITYPMIB SIKMX 3HaXOZSATh CBO€ BiOOpa)k€HHs B pI3HMX BuAax mpaup [1-10]. Hyxe
SCKpaBUH ONHUC CTAHOBJIEHHS JIOTICTUKH, HOTO I1CTOPUYHUN PO3BUTOK, CKJIAJ0BI
€JIEeMEHTH, METOJAW YMPAaBIIHHSI Ta MOLIYK pe3epBiB (YHKLUIOHYBAHHSA OIMCAaHO B
npaii  [4]. Axrtyamizaiis NWUTaHb B3a€MOJIi PI3HMX BHJIB TPAHCIOPTY JUIS
NIEPEBE3CHHS PI3HOTUITHUX BaHTAXIB MIUPOKO BUCBITIIEHA B Jukepeni [5]. B poboTi
[6] 3poGiiennit akeHT Ha MiXKAEP)KaBHUX JIOTICTHYHUX MapIIpyTax Ta HOPMATHBHO
npaBoBii 6a31 BaHTO MOTOKIB. [loBepxHEBUN pO3Tsi TPAHCHOPTHOTO OO0JIaTHAHHS,
H0To B3aeMOIi 3 TPAHCIIOPTHUMHU 3aC00aMH Ta BIOPSAKYBAHHS JIOTICTUYHUX CHCTEM
HaBeJIeHo B mpaili [7]. AkTyasi3allis MMTaHb PErioHATLHUX MEPEBE3eHb, KOHCTPYKIIiS
BaHTKHOTO TPAHCIOPTY Ta MPHUYEIIB I TepeBe3eHb omucaHa B mparmsx [8-9].
Onuc oCHOBHUX BHUAIB poOIT B By3Jnax OOpOOKM BaHTaxXiB SICKPAaBO HABEIEHO B
mxepeni [10]. He nuBHO 1m0 3ycHiUIs BYCHHX Ta CYCHUIbCTBA 3HAWMIILUIA CBOE
BIIOOpaKEHHS y HOPMATHMBHO-NIPaBOBIA 0a3i CBITY B LUIOMY, a YKpaiHM B
yactuHHOMY [1-3]. [IpoTe Bci 11i mpalli He PO3TISIIAITh YAOCKOHAJICHHS YIIPaBIiHHS
JaMiHapHUM TOTOKOM B YMOBaxX HEOOXITHOCTI 30€peXeHHs JOTICTUYHOI PIBHOBArd
npH 30yTi NPOAYKIIIT Macyio NepepoOOHHUX MiTPUEMCTB.

MeTto10 po6oTH € po3poOKa 3aX0/IiB 110 3MEHIIICHHIO JIOTICTUYHUX BUTPAT IIPH
TPaHCIIOPTYBaHHI MPOIYKTIB MACJIONEPEPOOHUX IMiAMPUEMCTB.

Marepiaaum i metoam. [Ipu 30yTi mpoayKuii Macao nepepoOHUX MiAITPUEMCTB
HEOOX1THO BPaxOBYBaTH Psii PaKTOPIB TAKUX SIK CE30HHICTH 300py CUPOBUHU POCIIVH

Ta MUKJIIYHICTh OTPUMAHHS TBAPUHHUX JKUPIB, @ OTKE HEOOX1THO pPOOUTH HE TUIIBKU
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CKJIaJICbKI 3amaci MEepBHHHOI CHPOBHHM ayne 1 rotoBoi mnpoxykimii. I[lpuunnamu
BEJIMKUX CKJIQJICBKUX 3aIraciB TOTOBOI MPOAYKIII CIYrye BTpaTa HACIHHSIMH POCIIHH
Yy TBApUHHUMH J>KMPOBHMHU 3allacaMM YaCTUHU YKUPHUX KHCJIOT B IIPOLECI CBOTO
30epiraHHs Ta CKIAJAHOCTI epepoOKU 3acTapiioro Marepiaily yepe3 XiMiuHi Mpolecu
JNECTPYKIIIi W Mepexoy B IHIN THUMHM XIMIYHHUX CIOJIYK XUPHHX KHCJIOT CHPOBHUHHU.
BaxxnuBuM ¢akTOpoM BIUITMBY € TaKOXX IIBHUIKOCTI MPOTIKAHHS pPeakilii B TOTOBIM
OPOAYKIII MO pYyWHYBaHHIO XIMIYHOI (OPMYIHM MPOAYKIIi IO peami3yeTbes Ta
BUTpAaTaMy Ha KAHLIEPOTCHHUM €(PEeKT KOHCEpBYBAaHHS TOBAapIB MAacio MEpEepoOOHHUX
nignpuemMctB. Kpim Toro ¢i3uuyHi TpolecH TMOB’SA3aHI 3 TEMIEPAaTypHUMHU
«rojalikamMmu», MaJIHHSAM YHM HApOCTAaHHSAM THUCKY, JIWHAaMIYHIA B’SI3KOCTI Ta
HIBUAKOCTAMHU MEPETOKY KUPHUX KUCIOT. OCTaHHE Ma€ KpUTUYHE 3HAUCHHS depes
yucio PeliHonbAca — BeNMMUMHA IO XapaKTepU3Yy€e TPAHULIIO TEPEXOAY MIXK
JaMiHapHUM Ta TYpOYyJICHTHUMHU IOTOKAaMHU MPOTIKAHHA pPiluHU. TypOyJIeHTHHI
NOTIK BeIe [0 pPyHHYBaHHS KUPHUX KHUCIOT Ta 3HOCY OOJIaqHAHHS Ui
nepeKkayyBaHHsl NpoAykuii. ToMy HEOOXIJTHO CTBOPUTU TakKi yYMOBH MpPHU SKUX
30epiraBcs 0 JaMiHaApHMM TOTIK PyXy CKIAJCBKUX 3amaciB, MEXaHIYHUX
TPAaHCIOPTHUX 3ac00IB Ta IIBUIKOCTEH pPyXy MOTOKIB PIAMH Ha BCIX eTamax
BUPOOHMIITBA.

st BupimieHHs 1i€i mpobieMu Oysio 3amporoHOBAHO PO3IIIUTH 00’ €KTH
aHai3y B 3aJI€KHOCTI B CTAOUTBHOCTI CIIOKUBAHHS UM MPOAAXKy TOTOBOT IPOIYKIIIi,
TOOTO HEOOXIHO 3TPYIyBAaTH MapaMeTpPu IO OJHOTHUITHOCTI MapameTpiB — IO €
BIJIJI3EpKAJICHHAM KoediuieHTy Bapiaiii. KoedimieHT Bapialii 103BOJIsi€E TPOBECTU
MOPIBHSHHS CTAaOUIBHOCTI 3aMaciB CUPOBMHU YM BUT'OTOBJIEHOI MPOIYKIi, a TaKOX
HassBHUX OCHOBHHX (PoHIIB moTpebam BHpoOHHUITBA. JIJIS IIbOTO HEOOXIIHO 3HATH
KUTBKICTh MAPTI OJUHUIIL CHPOBUHU UM MPOAYKIIT (N ), BEIMUNHY KOXKHOT mapTii (x;)
Ta CepeJHE 3HAYEHHS MPOTIrOM po3MNIsIHyTOro mepiogy (X), Tomli Bupas s

BU3HAYCHHS KOEQIIIEHTY Bapiallii Mae BUI;:

v = 100%  [Xiz,(xi—%)?
x n '
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Z?ﬂ(xi—f)z

3Ha4YeHHsI BUpa3y € KPUTUYHHUM JUJISl OLIHKH PO3CIIOBAHHS BiJ

CepeIHbOKBAAPATUYHOTO BIIXHICHHS psIy Bapiamii MI0 KOHTPOJIOETHCS, aKe
BHU3HAYa€ BEJIMYMHY OJHOTO YM IHIIOTO TUITY MapamMeTpy Ha CKiajl OuIbIle 3a 1HIIY.
OpHak  crOporHo3yBaTh TOMUT ©O€3  B3aEMOJIT  MDK  MacionepepoOHUMHU
HiAIPUEMCTBAMU Ta CHOXKMBAaYaMU iX MPOAYKIII HEMOXKJIMBO, TOMY HEOOX1JIHO
y3rOJIKyBaTH BEJIMYMHU 3alaciB TOTOBOI MPOIYKIII 1 MOMUTY HA PUHKY 32 JAHUMU
MoTepeTHbOr0 poky. Kopensrito 3miiiCHIOBaTH B MOTOYHOMY POIli Yepe3 TEBHHM
POMIKOK Yacy (THXKJICHb, MICAIlb, KBapTall).

Pesynbratn. Ha oOCHOBI 3ampornoHOBaHOI METOAUKM OyJiM BHUKOHAHI
pO3paxyHKH  MiABUIIEHHS  €(EeKTUBHOCTI  YINpaBIIHHA  Macio0epepoOHUM
nignpueMcTBoM «OreitHay npu 30yTi OJii B ILEHTPAJbHUX pErioHax YKpaiHu,
pe3yNbTaTH SIKUX Ipe/ICTaBIeH B Ta0. 1.

Taoauusa 1
YaockoHa/IeHHs yIIPaBJIiHHSA MacJionepepoOHuMHu nianpueMcreamu «OJieiiHay

npu 30yTi NpoaAyKUii B HEHTPAJbLHUX perioHax YKpainu

) Beanunna rotoBoi Bemnunna KoedimienT

No [Tepion

POYKIIii, m TIOTIHTY, M KOPEJIAIIi
1 | Munynuii pix 6000 6300 5%
2 | Ilepwuii keapman 1575 1650 4,54%
3 | Jpyeuii keapman 1646 1430 9,2%
4 | Tpemiu xeapman 1299 1590 22,4%
5 | Cymapnuu pik 6466 6310 2,41%

BucHoBKH. 3anpornoHoBaHa METOJMKA 3 JO3BOJIUTH MOKPAIIUTH 30epeKeHHS

JIOTICTUYHOT PIBHOBArU MpH 30yTi MPOAYKIIT MACI0 MEPEpPOOHUX MiANPUEMCTB.
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IPOBJIEMH TA BUKJIMKHU ITPU CTBOPEHHI JIIHI' BICTUYHUX
KOPITYCIB 3A JOITOMOI'OI0 THOOPMAIIMHAX CUCTEM

Ko3ak IBan BosiogumupoBuy,

acmipast

Kynanens Haranis ExyapaiBua,

1.H.C.K., Ipod.

HarmionansHuil yHiBepcuTeT «JIbBIBChKa MOJITEXHIKA
M. JIbBIB, YKpaina

Beryn. Po3BuTok iH(pOpMAamiiHUX TEXHOJIOTiH, CTAHOBJIEHHS CYCHIJIbCTBA
3HaHb aKTUBHO BIUTMBAIOTH HA HOBI MiAX0AH 10 (POPMYBAHHS Cy4aCHUX TpPaMaTHIHUX
30IpHUKIB 1 CIIOBHHKIB, OCHOBHMMHM JDKEpelaMHu IH(QopMalii JUisl SIKAUX € MOBHI
apredakTd, KOTpl iICHYIOTh y BJIACHOMY MOBHOMY CEpPEIIOBHUII Ta € OOMEKEHUMU
mo3a HUM — Takl cUCTeMH apredakTiB, 310paHl B MEBHUI Yac, BHACHIJIOK
JTUHAMIYHOTO PO3BUTKY OY/b-SKOi MOBH PaHO YM II3HO CTalOTh 3aCTapuUIUMH 1 SIK
HACIIZIOK  HEJOCTAaTHRO  1HGOPMATHUBHUMHU. YCI  MOXIHMBI  KOMYHIKATHBHI,
CTUJIICTUYHI, CHUHTAKCHUYHI, CIIOJYy4YHI, CEMaHTH4YHI, MparMaTh4Hi, CUHTAKCHUYHI,
MOp(OJIOTIUHI, IMOXiAHI Ta IHIN BJIACTHBOCTI MOBHHUX OJWHHIL MOXYTh OyTH
BHUBUTHHEHI JIUIIE 3 KWUBOTO MOBHOTO €K3EMILISpa, KOMIIOHEHTAMHU SIKOTO € BCS
KUTBKICTh TEKCTIB, ’KHUBOI YCHOT MOBU. BUCTYII Ta MOTO ay/1103aIMCH.

VY 3B’A3Ky 31 IIBHUJIKUM PO3BUTKOM MPUPOJHUX MOB JOCITIIHHUKAM MOBH
MOTP1OHO Bce Olblie 1 O1IbIIIe MOBHOTO MaTepiaily JJisl ochixeHHs. BogHoudac meit
Marepiaia Ma€ MaTH JOCTAaTHIO 00'€KTUBHICTH Ta 1H(QOPMAIIIHY PENpPe3eHTATUBHICTD.
Jxepenamu  HeoOxiAHOiI 1H(OpMamili AJig JIHIBICTUYHOTO aHalizy Ta MOro
MOJAJIBIIOTO OMpAIlOBaHHSI € KOPIYCHU TEKCTIB, poOoTa Hal (OpPMYBaHHSIM SKUX
JTUHAMIYHO PO3BUBAETHCS, OCOOJIMBO JJII YKPAiHCHKOT MOBH.

Meta podotTu. PoboTa Mae Ha METI BUBYUTH Ta BUAUIMTH OCHOBHI MpoOJieMHu,
3 IKUMH CTHUKAIOTHCS MOBO3HABIII TIPW CTBOPEHHI JIHTBICTUYHHX KOPITYCIB, TaKi SIK
BHUOIp TEKCTOBUX YH 1HIIMX MOBJICHHEBUX MACHBIB, 301p TAKMX MacHUBIB, aHOTYBaHHS,
CTaHJapTu3allisi, 30epiraHHs Ta JOCTYI 10 TEKCTOBHUX a00 MOBJIEHHEBHMX JIaHMX, a

TaKOX TMpOaHaJi3yBaTH OMKCAHI MPUIMHH, HACTIIKA 1 MOXKJIMBI CIOCOOU BUPIIICHHS
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uX MpobsieM 3 ypaxyBaHHSM pI3HMX THUIIIB, MOB, aHPIB 1 LIJ€H JIHTBICTUYHHX
KOPITYCiB.

Marepiaaun Ta metogu. Sk MeToa AOCTIIPKEHHS OOpaHO aHaN3 HAasBHUX
HAyKOBUX TIpailb, KOTPl OMUCYIOTH MPOOJEMH JUIsi MOBO3HABI[IB Ta CIEIIAICTIB
MIITPUMKH KOPITYCIB IPU CTBOPEHHI JIHTBICTUYHUX KOPITYCIB, a TAKOXK CUCTEMU JJIS
CTBOPEHHS KOPITYCIB Ta 1XH1 OCHOBHI IILJI1.

PesyabTaTn Ta o00roBopenHs. KopmycHa JiHTBICTMKA — 1€ PO3ZILT
JIHTBICTUKM, SKHW BHUBYAE MOBY IIUISIXOM aHaJli3y BEJIMKHUX KOJEKIIH TEKCTIB,
BIJIOMUX SIK KOPITYCH.

Kopriyc — 11e cTpykTypoBaHa Ta opraHi3oBaHa 0a3za JaHUX MHCHbMOBOI YH
YCHOI MOBH, sIKa 3a3BHYail CKJIAJA€TbCs 3 IIMPOKOTO J1alma3oHy TEKCTIB 13 Pi3HUX
JDKEped, )KaHpIB 1 EeP10/IiB Yacy.

3a IHIIUM BU3HAYEHHSIM: «TEKCTOBUI KOpIyc — 1€ CYKYNHICTh TEKCTIB
IPUPOIHOI MOBH, NOJAHUX B E€JIEKTPOHHOMY BHIJISI, SIKI OpraHi30BaHI IMEBHUM
YUHOM 1 PU3HAYEHI JJIsl IPAKTUYHE 1 HAYKOBE BUBUEHHS L[1€1 MOBUY.

Buxonsum 3 nomnepenHix BU3HAUY€Hb, a TAKOXK PO3YMIHHS TOTO, IO OCKLIbKHU
MPUPOJHI MOBH PO3BHUBAIOTHCS HAI3BUYAMHO JAMHAMIYHO, TO 1 KOPIIYCH TEKCTIB
MarOTh OHOBJIFOBATHUCS MapajiebHO 3 HEBEJIMKUMU 3aTPUMKaMU. A, OTXKe, CTAHOM Ha
ChOTOJIHI HEMOXKJIMBO YSBUTH KOPIYC TEKCTIB, KOTPUM YKJIaJ€HUH HE B
€JIEKTPOHHOMY BHIJISA[l, @ TaK0X BHUKOPHCTOBYIOUM CYTO py4yHE OOpoOJIeHHs
TeKCcToBOI 1H(opMarlrii. OTox, MOkeMO cHOopMyITIOBATH TBEPIKEHHS, 1[0 TEKCTOBHIMA
Kopnyc — 1ie 0a3a 1aHuX, 1110 MICTUTh €JIEKTPOHHHUI MACHB TEKCTIB 1 3aCTOCOBAHY J0
HBOTO CHCTEMY PO3MITKU. JI0 CTBOpPEHHS TEKCTOBOTO KOPIYCY MEBHOI MPEIMETHOI
rajy3i JOCHIIHUK a00 Tpyma OCHITHUKIB BHU3HAYAIOTh OO €KT JOCTIKCHHS Ta
MOBHHUI Martepiaj, Ha SKoMy OyJie IPYHTYBaTUCS TaKe TOCHTIIKEHHS.

BinOupatoun matepian Jjisi TEKCTOBOTO KOPIYCY, JOCHITHUKA CTUKAIOTHCS 3
pAIOM  TOTEHIIWHUX mpobiieMm. [lo-mepie, TEOpeTHYHI OCHOBU  KOPITYCHOT
JHTBICTUKH, a TAKOXK MPAKTUYHI MIpKyBaHHS 3000B’A3yI0Th JIOCIIIHUKIB B1IOUpaTH
TaKy KUIBKICTb JIHTBICTUYHUX TEKCTIB, SKa JO3BOJSE OXapaKTePU3yBaTH TaKHii

TEKCTOBHI KOpIYC 3a KpUTEpieM MOBHOTU. [[OBHOTAa TEKCTOBOTO KOPIYCY € came
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TAaKOK XapaKTEePUCTHKOIO, sKa 3YMOBIIOE HEOOXIIHICTH CTBOPEHHS JOCTAaTHBO
BUOIpKOBOro 3i0paHHs MOBHOTO Martepiamy. [lo-apyre, TEKCTOBHI KOPIyC TaKOX
BUMarae pernpeseHtaTuBHOCTI. Lle o3Hauae, mo BuOipka Mae OyTH Opi€HTOBaHA Ha
0araToTUIIOBl TEKCTH, fAKI BIAMOBINAIOTh HEOOXIIHUM TMapaMmeTpaM, 3aJaHuM
JIOCJTITHUKAMH.

Ha eramiB BBefieHHS TEKCTY, BUOpaHI TEKCTH MEPETBOPIOIOTH B €JICKTPOHHUIMA
dbopMaT, OCKIIBKA OJIHIEI0O 3 OCHOBHUX XapaKTEPUCTHK CY4aCHOTO TEKCTOBOTO
KOPITyCYy € HOTO MaIllMHOYMTAHICTh (JJI1 MOJAbIIoi OOpPOOKM TaKMX TEKCTIB 1100
chopmyBatu kopiryc). Cepem pi3HHX TPYTHOIIEH IIOAO TEPEBEACHHS TEKCTY B
€JIEKTPOHHE MPEACTABJICHHS CJI1Jl 3BEPHYTH Ha HACTYIIHI:

[Tomunku, ¢dopmaryBanHs, TaOysalOBaHHS, HasBHa po3MiTka (MeTa
iH(opMmallisi), HasBHICTh YU BIACTYTHICTh €JEMEHTIB Il BHU3HAuYeHHs ab3alliB,
PI3HOTHUITHICTH (POPMATIB Y TEKCTaX, KOTP1 YK€ HasIBHI B €JICKTPOHHOMY (popMari;

[Tomunku mpu po3mi3HaBaHHI BIJCKAHOBAHOTO TEKCTY, SIKIIO TaKUW METOJ
MOKJIUBHIA;

MexaH14H1 TOMUIIKH MIPU PYYHOMY BBEJICHHI TEKCTOBOI 1H(pOpMAIIii.

Ha nopanpiiux eranax TEKCT MNOBUHEH OyTH MpOaHaTI30BaHUM Ha HAsIBHICTb y
HbOMY MAaJIIOHKIB, TaOJIMIb Ta 1HITUX HETEKCTOBUX €JIEMEHTIB. YCi Taki €JIeMEHTH
HEOOXITHO BHIAJIUTH 3 TEKCTy, aje TeKcToBa iH(dopmallis MOBHHHA OyTH
CHUHTE30BaHOIO 3 TAaKUX eJIeMEeHTIB. OKpeMUM MUTAHHSA MMOCTA€E CIOCIO MPECTABICHHS
Ta TEryBaHHS Takoi iHhopmariii.

Ha erani ananizy cMMBOJIIB MOBO3HaBIll (200 JONMOMIXHI CUCTEMH) MMOBHHHI
MPOAHAJII3YBaTH KOXKEH 13 BBEJCHMX CHUMBOJIB, MEPEBIPUTH HOro HA BIAMOBIJIHICTH
o0paHOi CUCTEMU KOJTyBaHHS, BU3HAYEHOT SIK OCHOBHA JIsl IEBHOT MOBU Ta MPOBECTU
3aMiHy CUMBOJIIB, SIKi HE BIJMOBIJAIOTh MOBI/MOBaM TEKCTY, a TaAKOX CHMBOJIIB, SIKi
MalOTh KIJTbKa CXOXKHUX Bi3yallbHUX BiOOpaKEHb.

HactymHum KpokoM i 4ac CTBOPEHHS TEKCTOBOTO KOPITYCY € BU3HAYEHHS Ta
KOHCTPYIOBAHHS apXiTEKTYpH CHCTEMH TETYBAaHHS, KOTpPE IMPOBOIATH y ACKIJIbKA
eramiB. Ha mepmomy erami BigOyBaeTbcs IMepexiJl BiJl TEKCTOBOI 1HQopmarii a0

(dhopMyBaHHS METaTeKCTOBUX AaHuX. llel mporiec Bumarae ocoOJMBOI TOYHOCTI Ta
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yBaru JIHTBICTIB. 37€OUTBIIOT0 apXiTEeKTypa CUCTEMH PO3MITKH 3aJI€KHUTh BiJl LILJIEH,
MOCTAaBJICHUX TMepe]] TEKCTOBUM KOPIYcOM, 1 ioro tuiry. HempaBuinsHo po3pobiieHa
apXiTeKTypa CHUCTEMH CTAaBUTH IIiJl 3arpo3y MOJAJIBINY JOLUIBHICTE PO3pOOJICHHS,
ICHyBaHHS Ta eKCIuTyaTamii TekcTy. Ha apyromy erami BHUKOHYETHCS CTPYKTYpHE
BU3HAYEHHS TEKCTYy — IHIIMMH CJIOBaMHM, HOTO MOJILT Ha PO3/LIH, CTOPIHKH, ad3aIy,
pEeYeHHs, CJIOBA YU 1HIII YaCTUHHU, KOTP1 OYyTh MIaBATHCS MOAANBIIIN PO3MITII Ta
anamizy. Ha mpomy erami moTpiOHe d4iTKe BHU3HAUEHHS CTPYKTYPHHX YacTHUH Ta
Croco01B ixX ieHTudiKarii.

[Ticnst BU3HAaYEHHS TUMIB PO3MITKU Ta CTBOPEHHS BIAMOBITHOI CHCTEMHU TETIB
METaTeKCTOBa 1HQOpMAaIlisi BBOJIUTHCS B TEKCT. OCHOBHOIO CKJIQJHICTIO Ha I[bOMY
KpOIll € BU3HAYUTH TaKWUW CIOCIO MPUCBOEHHS METATEKCTOBOI 1H(pOpMAaIlii, KOTpUid
Oyle BOJIHOYAC 1 PEMPE3CHTATUBHUM [JIsi MOJAIBIIOr0 aHajiidy, TakK 1 JOCTaTHBO
JIETKUM Ta MIBUJIKUM JIJISl TIOJIAJIBIIOr0 aHami3y marepiaiiB. Takux croco0iB MOXKe
OyTH JeKiIbKa:

poCTe JOJMaBaHHI — JO IMPOAHAI30BAHOTO CJIOBA JOJAI0Th IEBHUMN
CIIEIlaIbHHMI 3HAK 1 J1aJll — 3aKO0JIOBAHUI OIHMC O3HAK;

TaOJIUI — YCl1 CJIOBa 3aIlMCYIOThCS B TAOJMIIO, CXOXKY J0 TaliuIil B Oazax
JaHUX;

CXOKHMM JI0 crmocoOy Bumie € BuUkopuctanHs No-SQL 6a3 maHmx uis
O3Ha4YeHHS aTpUOYTIB CIIB;

MOBa PO3MITKH — ICHy€e 0Oarato MOB PO3MITKH 31 CBOIMHU CTaHJapTamw,
6a3zoBanux Ha MoBl XML, Hanpuknazn, moBa COCOA.

Ha erami nepeTBOopeHHs TEKCTOBOro (Qailny st 0OpoOKM Ta BUKOPUCTaHHS
MOCTa€ HEOOXIIHICTh B KOPITYCHOMY MEHEIDKEpl — mporpami, KoTpa Oy/ie 4uTaTH
PO3MITKY UM METATEKCTOBY 1H(OpMaIlio 1 BIAOOpaKaTH i y IEBHOMY aJIallTOBAHOMY
Burisgi. TeroBaHuid TeKCTOBHWM aiii, 37e0UIBIIOTO, HE Hece J0JIaTKOBOIO
CMUCJIOBOTO HABAHTAKEHHS y CBOEMY BI3yaJIbHOMY CIIPUMHATTI JJII KOPUCTYyBaua, a,
HaBITAKW, PO3MiTKa, BCTABJIICHA B TEKCT, JIMIIE YCKIATHIOE HOro 4uTaHHA. Sk
MpaBUJI0, MEHEKEP KOPITYCy TOBUHEH OYyTH PO3POOJICHUM CIEIiaIbHO ISl IEBHOTO

TEKCTOBOT'0 KOPITYCY, OCKUIbKM BiH Ma€ MICTUTU (PYHKIIOHAIBHUI HAOIp JJIs aHATI3Y
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PO3MITKHM Ta MaTH MOKJIMBICTh BUBOLY HEOOX1HOT iHPOpMAaIIii.

Ha ycix ertamax, onucaHux BHIIE JUIsi pOOOTH HAJ JIHTBICTHYHUM KOPITYCOM
TaK0X BUMAara€ThCsi IUCTPUOYIIST TEKCTOBOTO KOPITYCY Ta MOXJIMBICTH MapayieIbHOI
poOOTH HaJl TUMHU X eleMeHTaMH. AJI)Keé OCHOBHOIO METOI0 CTBOPEHHSI TEKCTOBOTO
KOPIIYCY € BUBUYEHHSI MOBM Ta MPOsBIB 11 (PYHKIIOHYBAaHHS, a TAKOK BUKOPUCTAHHS B
OKpPEMHUX MPEIMETHUX Tally3sX, 110 MOTPEOYIOTh aHATITHIHOT 00poOKH iH(opMaIii.
ToMy kopmyc MOBMHEH MaTd BCl 3aco0M Ui WOTO MOAAIBIIOTO PO3MIMPEHHS, a
TaKOX 3aCO0M ISl CHIJIBHOTO BUKOPUCTAHHSA MK aHANMITHKaMH, K1 MPaIlOl0Th Hal
BUPIIICHHAM BEJMKOi JIHIBICTUYHOT 00poOKM maHux. ToMy OKpeMHUM NHUTaHHSIM
IIOCTAa€ BHECEHHS 3MIH B PEXHMI OHJAllH, a TakKOoX OpraHi3auii BHUPIIICHHS
KOH(JIIKTIB TPY BHECEHH1 3MiH.

BucnoBku. JIHTBICTHYHMI Koprmyc — L€ 0a3a JaHuX, M0 MICTUTh
€JIEKTPOHHUM MacHB TEKCTIB 1 3aCTOCOBAHY JI0 HbOTO CUCTEMY pO3MITKH. OCHOBHOIO
XapaKTEPUCTUKOIO Cy4aCHOIO KOPIYCY € MOKJIMBICTh HOTO €JIEKTPOHHOT 00poOKU. Y
poOOTI BHUILJIEHO OCHOBHI €Taly CTBOPEHHS KOPIYCY 3a JONOMOIOK) CIELIaJbHUX
iHpopMaIItHUX CHCTEM, a TaKOXX IPOOJEeMHU, SIKI CTOSTH IMepel IOCTITHUKAMU Ha
KOYKHOMY 3 IIMX €TaliB Ta JOJIAaTKOB1 JaHi, AKl (OPMYIOTh PO3YMIHHS BUHMKHEHHS
X BUKJHUKIB, a OTX€E J03BOJSIOTH MPAIfOBATH HAJ MOLIYKOM MOKJIMBHUX HAasBHHUX

pillIeHb Ta CTBOPEHHIO HOBHX 3aCO0iB.
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VJIK 004.4.272
BAI'ATOKPUTEPIAJIBHUM AJITOPUTM NPUMHSTTS PIIIEHHSA B
CHUCTEMI 3ABE3NNEYEHHSA IHOOPMAIIMHOI BE3NIEKH OB'EKTIB
IIUBLJIbHOI ABIAIIII

Kocoros Ouiekcanap MukoJiaiiopuy,
K.BIMCBK.H., CT.HAayK.CIIiB., IOIICHT KadeapH,
Baacenko I'ennaniii MukoJiaiioBuy,
K.T.H., JIOEHT, IOLEHT Kadeapu,

I'naakmnii Kocrsintun CepriiioBuy,
CryneHt

HarionanpHuit aBialiiiHUi yHIBEpCHUTET,

M. KuiB, Ykpaina

Beryn [Ipo6Giiema 3axucTy aBialliiHMX CUCTEM BiJl BUIIQJKOBUX 1 HABMHCHUX
BIUTMBIB MPHUPOJAHOTO 1 MITYYHOTO XapaKTepy HaJEKUTh 0 MPIOPUTETHUX HAIMPSMIB
nocnikeHb. Haniline 3abe3nedeHHs iHdopmariitHoi Oe3neku 00'€KTIB HUBUIBHOI
aBiallii € OJHIEI0 3 rapaHTi BHUCOKOTO PIBHSI OE3MEKH MOJLOTIB 3arajoMm. Benuky
yBary Jo Iiei mpoOieMu MiATBEPKYIOTh po3po0JIeH] CTaHIapTH Ha PIBEHb 3arpos,
Ha QakTopu HEOE3MEKH, JOMYCTUMI PU3HUKH, YIIPABIIHHS PU3MKOM TowIo. [1]. Bimomi
JOCIIJKEHHS, MOB'sI3aH1 3 HAsSBHICTIO BUIAJKOBUX (PAKTOPIB 1 po3pOOKOI0 METOIB
VOpaBIIHHS pPHU3MKAMH B yMOBaxX BHUMAJKOBOCTI TMiJ Yac akKTIiB HE3aKOHHOTO
BTPYUYaHHs Ha MOBITpstHOMY TpaHcnopTi [2]. Cuctema 3abe3neueHHs iHpopMaliitHoi
Oe3rekn 00'€KTIB IMBUIBHOI aBiailii HAJIEXKUTh O CKIAIHUX CHUCTEM, YIPaBIIHHSA
0€3MeKOoI0 SKUX TIOB'SI3aHE 3 IIUJIOI0 HU3KOK HE PO3B'SI3aHMX HAa JaHUH MOMEHT
3aBaaHb. Jlo HUX, 30KpeMa, HajexaTh 0arato MUTaHb, MOB'SI3aHUX 3 YXBAJICHHSAM
pillIeHh B YMOBaX BEJIWKOI PO3MIPHOCTI Ta HAABHOCTI JIEKUIBKOX MOKA3HUKIB SIKOCTI,
10 BU3HAYAIOTh PIBEHb O€3MEKH.

Meta poboTH - po3poOKa airopuTMy NPUUHSTTS PIIIEHHS B CHUCTEMI
3abe3nedeHHs iHGopMaIliitHoi 0e3mexn 00'€KTIB IMBUIBHOI aBiallii.

Marepiaau i meTogu. CTBOpeHHsI MeXaHI3My, 110 3abe3neuye iHGopMaiiny

Oe3reKky B aBialliifHIM Tady3l Ta B CHCTEMaxX YMPaBIIHHS TMOBITPSHUM PYXOM,
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nependavae: kiacudikamio iHdopmamii Ta 1HGOPMALIWHUX CHUCTEM 3 METOIO
dbopMyBaHHSI HaJIeXXHOTO PiBHA 1H(OpMaLiHOT O€3MeKH, CTBOPEHHS TUPEKTHB 13
pPEeKOMEHAIlIIMU 3 OompalltoBaHHs 1Hpopmarlii Ta BUOOpy Kareropii iHpopMariiiHoi
CHUCTEMH, a TaKOXX PO3POOJICHHS MIHIMAIbHUX BHMOT 70 iH(pOpMaIiitHOi Oe3meKu
3aJIEKHO BiJ] TIOTEHIIAy MOJKJIMBOI IIKOAM Ta TUIy MOPYIIHMKA B HaJI3BHYANHHUX
cutyanisix. Ilpu npomy mnependadaeTbCss CTBOPEHHS METOJMYHUX BKa3iBOK 3
YIOpaBIiHHS PU3UKAMU Ta 3 OpraHizaiii cucteMu iHpopMaIiiHoi Oe3meKH.

3abe3neueHHs 30epekeHHs KoHbI1IeHiiHOoT iHdopMallii He0OX1THO MOYNHATH
3 BU3HAYECHHS CHCTEMH 3arpo3, TOOTO HEraTUBHUX MPOIIECIB, 110 CHOPUSIOTH BUTOKY
iHpopmanii. 3a MeTOK BIUIMBY MOXHa BHOKPEMHUTH 3 THUNM 3arpo3 Oesmerl
aBTOMATU30BAHUX  CHUCTeM  00poOku  1Hdopmalii:  3arpo3d  MOPYILIEHHS
KOH(D1AeHLIIHOCTI 1H(pOpMaIlil; 3arpo3u NOPYIIEHHS HUTICHOCTI 1H(OpMallii; 3arpo3u
MOPYILLIEHHS IPale3/1aTHOCTI CUCTEMH.

HebGe3neuHi BIUIMBH MOKHA PO3AUIMTH: BUNAAKOBI Ta HaBMHCHI. [IpuumHu
BUITA/IKOBUX: aBapiiiHl CHUTYyalli yepe3 CTUXIMHI JuXa, BIAMOBH 1 3001 amaparypu,
MOMWIKK B TMPOTPAMHOMY 3a0€3MEUeHHI, MOMUJIKA B POOOTI OOCIYroBYBaJILHOIO
MepcoHaay 1 KOPHUCTYBadiB, MEPENIKOAM B JIiHII 3B'SI3Ky Uepe3 BILUIMB 30BHIIIHBOTO
CepeIOBHILIA.

VY 3aranpbHOMY pO3YMiHHI BCl 3arp03u MOAUISIOTH HA JIBI TPYNU: BHYTPIIIHI Ta
30BHIIIHI. BHYTpIlIHI 3arpo3u 1HILIIOIOTECA MEPCOHANIOM O00'€KTa, Ha SKOMY
BCTAHOBJICHO CHCTEMY, IO MICTHTh KOH(DiAeHIIHHY 1HGopmMaliiro. Yepes
HE3a/I0BUIbHY 3apiuiaty a0 CTaBJICHHS KEPIBHULTBA, OKPEMi CHIBPOOITHUKH 3
BUCOKMM pIBHEM CaMOOI[IHKM MOXXYTb BXKMBAaTH 3aXxOAiB 3 BuAaul 1HQoOpMalii
ocobam, 3aIlikaBJICHUM Y ii OTpMMaHHi. 30BHIIIHI 3arpo3d BUHUKAIOTH 3aBISKU
TISUTBHOCTI  HECYMIIIHHMX ~ KOHKYPEHTIB, 3JOYMHHUX  €JEMEHTIB, 1HO3EMHHUX
pPO3BIAYBAJIbHUX CIIy’KO, 4epe3 HEOONyry TOCTAaHOBKY B3a€MOBIJHOCHUH 13
MpPEJACTaBHUKAMH JIEPKCTPYKTYp 1 TPOMajaChKuX oprasizamii. [lii 330BHI MOXYTb
OyTH CHpsIMOBaHI Ha MACHBHI HOCIT 1H(OpMalli B Takuid crociO: BUKpaaeHHsS abo
3HSTTS KOIN 3 PI3HUX HOCIIB 1H(GOpMaIIii; 3HATTS iH(opmarliii B mporeci KOMyHiKaiii

abo0 TepeqaBaHHS MEPEXKEI0 3B'sI3KYy; 3HUIIEHHS 1H(opMallii ado MOMIKOKEeHHS il
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HOCIiB; BUIMAaJKOBE a00 HaBMHUCHE JOBEJCHHS /0 BiJOMAa KOHKYPEHTIB JOKYMEHTIB 1
MaTepialiB, SKi MICTATh CeKpeTHy iHGopmarito. Jlii 330BHI MOXYTh OyTH TakKoX
CIIPSIMOBaH1 Ha TIepCOHa 1 BUpaxkaTucs y hopMax MiJKyIly, IIaHTaXy, BUB1TYBaHHS 3
METOI0 OTpUMaHHs 1HopMalii, NepeMaHIOBaHHS MNPOBIAHUX (axiBLIB Ha
KOHKYpYyI0uy (hipMy TOIIIO.

CucteMHuii miaxin [0 onucy iHdoOpMaIiiiHOT O€3MeKu BUAUIIE 5K
HAWBaXJIMBIIIY CKJIAQJI0OBYy MAaTeMAaTUYHY MOJENb yXBaJieHHS pIIICHHS B 3aBIaHHI
CUHTE3y CHUCTeMHM 3axucty iH@popMarii. [IpoOrema cHUHTE3y CHUCTEMHU 3aXHUCTY
iHpopMarlii B iHpOpMaIliiiHIN cucTeMi TMOB'A3aHa 3 PO3B'SI3aHHSAM IIUJIOT HU3KHU
3aBJlaHb, /10 SIKUX, 30KpEMa, HAJICKATh: BUSBICHHS 1HQOpMAIlii, 10 3aXUIIAETHCS,
CUCTEMHU 3arpo3 1 KaHaJliB BUTOKY 1H(GOpMaIlii, MPOBEICHHS OIlIHIOBaHHS BPA3JIMBOCTI
1 pU3HKIB, BU3HAYEHHS] BUMOT [0 CUCTEMH 3aXUCTy 1H(pOpMmallii, 311iICHEHHSI BUOOPY
3ac001B 3aXUCTY Ta YIPABIIHHS 3aXHUCTOM.

PesynibTaTm Ta 00roBOopeHHsl. 3aBJaHHS CHUHTE3y CHCTEMHU 3aXHUCTY
iH(popmanii B 1H(OpMaLiiHIA CUCTEMI IPYHTYEThCS HAa €KCIEPTHOMY OLIIHIOBAaHHI
MOJIMBUX BaplaHTIB, KUIBKICTh SIKUX JOCUTh Benuka. [Ipu 1bOMy OIlIHIOBAHHS
MPOBOJIATH 38 BEKTOPHUMH KPUTEPISIMHU TE€K JOCUTH BEIMKOI pO3MIPHOCTI.

3 orjsay Ha CKJIQIHICTh IOCTaBJICHOTO 3aBAaHHS, MPUPOJHUM MPUHOMOM
pO3B'si3aHHSA € i€papXiyHuUd miaxig 1 GopmyBaHHS 0aratopiBHEBOI CHCTEMH

yXBaJICHHS pilieHHs (puc. 1).

‘ 8. AHasi3 pe3ysbTaTiB i BHOIP pilleHHs ‘

5

| 7. llpoBenieHHs KOMIT FOTEPHOTO EKCIIEPHMEHTa |

5

| 6. ®opMyBaHHS eKCMEPTHOI KOMICIT |

1§

‘ 5. (DOPMyBaHHﬂ y3araJlbHEHHUX [TIOKa3HHKIB SKOCTI CUCTEMH 3axucTy ‘

5 i

4. Knacudikauis 3. Bubip nOKa3HHKIB AKOCTI ‘

iH(opmarii 3a l T [
Grokamu ormepauiii
3

2. GopmyBaHHS CHCTEMH 3arpo3

! H !

‘ 1. Tunm indpopmanit

Puc. 1. biok-cxemMa NpUUHATTS pillleHHS
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®opmaJiizanis HUKHIX piBHIB. Po3rnsmaerscs iHpopmaliiiHa cuctema, B
SIKii 30€pIra€Thes, MePeaeThCs Ta 00pOOIAETECS iHpOPMALis P THITB U,,...,U, .

Jlo BusiBneHux 3arpo3 iHpopmamiiiHiid Oe3meni Ta KOHTP3axoJiB, MIO
HEUTPaIi3yIOTh 1X, B aBlallliHIM raay3i Ta CUCTEMax YIPaBIiHHS MOBITPSHUM PYXOM
HaJleXaTh: 1AeHTU(IKaIis Ta aBTeHTU(IKAIis CYy0'€eKTIB JOCTYNMy J0 OO0'€KTIB
JOCTYITY; HaJMIpHAa MDKMeEpeKeBa B3a€MOIiS; Ca0Ki mapoJii; CIabKui KOHTPOJb 3a
YIOPABIIHHIM JOCTYIOM JO KJIIOYOBUX CHUCTEM VYIPABIIHHS TMOBITPSIHUM PYyXOM;
HEBIIMOBIIHICTh MpaBa JIOCTYIy Ta OOCITY TOBHOBaXEHb;, HEOOXITHICTh
3ammpoBYBaHHS JIaHMX TIiJ] Yac OMpalfoBaHHA 4YM 30epiraHds i1HopMaIlii;
MOHITOPUHI Ta OLIHIOBAaHHS CTaHy IIOTOYHOIO piBHA 1H(pOpMaIiiiHOI Oe3neKu;
MOHITOPHUHT Ta OIL[IHIOBaHHS MOTOYHOTO PiBHS iH(OpMaIIii.

[Tpunyctumo, o iHGopmailiss Moke OyTH MiJiJaHa CUCTEMI ( 3arpo3 BH/IIB

S1...Sn.3a OJIoKamu omnepaliii iHpopmarlis KIacupiKyeThCsl Ha N MIJCUCTEM:

u' =(u,...

n

1
LU )a“‘au :(ufa"'aup")a

Hampuknan, 3a Omoxkamu 30epiraHHs, ImepelaBaHHsS Ta OOpOOJIEHHS
iHpopmanii. KoxkeH BHA S; CHCTEMH 3arpo3 XapaKTepU3YETbCS BEKTOPHUM

ITIOKAa3HHUKOM:

G =(G",...G"), i=lg

KoMIIOHEeHTaMH IKUX MOKYTh OyTH pusuku Tomo. Koxen G” i=1g 1 i=Lr
s € QyHKIIERO Ug... Up, Si... Sq, O1...0e, O€ 01...0¢, - AEAKI HEBU3HAYEHI (PAKTOPH.
BianosinHo 1o knacudikanii iHGopmaiii 3a OokamMH omnepauiid Kiacu(piKyeTbes

CUCTEMHU 3arpo3 1 BEKTOPHI MOKa3HUKH.

cl=@GH1,.. 6Ny, i=1q

VY pesynbrari GOpMYy€EThCS CUCTEMa y3araJIbHEHUX N BEKTOPHHUX MOKA3HUKIB

AJIs1 CUCTCMH 3aXHCTY:

G =(G,..G"),i=1n

Onucana opmainizaiis mpeacTaBieHa Ha puc.2.
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56y = (68 600, Gy = (G )

l F Y l F Y
4wt = (ugy, o uyy, ) 360 = (61, L6169 = (69, L6
1 1
" = (2t Uk, ) l
7Y 2. 84, oSy

i

Pucynok 2. ®@opmaJiizaiisi HUKHIX piBHIB

Knacudikamis indopmarnii 3a Onokamu ormnepamiid TPOBOJUTHCA IUIIXOM
BHOIPKH Nl BEKTOPIB i3 Uy,..., U pO3MIpPHOCTI BIIOBIAHO K1,..., K,

AJITOPUTM TNPUAHATTA pimeHHs. [IpuHIMNOBOIO OCOONMBICTIO 3ajayl
BUOOpPY HaMOUIBII paliOHAJBFHOTO BapilaHTa CUCTEMHU 3axHUCTy iHdopmamii € ii
OararokputepiayibHICTh. KpiM TOro, yMoBH (YHKIIIOHYBaHHS CHCTEM 3aXUCTY
iHpopMallii  XapakTepu3yloThCsl  BHUCOKMM  CTylleHeM  HeBu3HadeHocTi. Lli
HEBU3HAYCHOCTI  MOB'S3aHI 3  HEJAOCTAaTHHOIO  BHBYEHICTIO  CEpPEAOBHINA
(YHKILIOHYBaHHA CHUCTEMH 3aXUCTy 1H(GOpMAILi Ta HEYITKMM OIMCOM IOKa3HUKIB
edekTuBHOCTI. ba Olobplie, omuc cHCTEMH 3axUCTy 1HGOpMallii Mae BeJIUKY
po3MipHiCTh. ToMy po3B's3aHHS 3a7adl NPUUHSTTS PIMIEHHS 3M1MCHIOETHCS dYepes
JEKOMIIO3UIlII0  CTPYKTypu 1HopmaliiHoi cucrtemu. lLleit OGaratopiBHeBuUiA
1€papX1YHUI MPUHINAI MATPUMKH YXBaJICHHS PIIICHHS PO3TJISIHYTO B poOoTi [3] 1
3aCTOCOBAHO JJISl PO3IJIIHYTOI CUCTEMH.

3aBHaHHSAM €KCHEpTHOI Komicii € (opMyBaHHS ONTUMI3ALiiHOI Moneni y
BUTJISAII KPUTEPiadbHOT MAaTpHIll A, IO CKIIAJAEThC 3 BEKTOpHUX KpuTepiiB Gij, ae
i=(1,...,n), ]=(1,...,q). Koxuuit kputepii Gij siBjisse c00010 IJIs1 KOKHOTO | -r0 OJIOKY
orepariii BUOIpKy KOMIIOHEHTIB KpuTepiro Gj ckitageHoro s | -oi 3arpo3bl. Y OJo1Ii
(GopMyBaHHS CHUCTEMH 3arpo3 KOXXHOMY | -My THUIIy 3arpo3d Sj, CTaBHThCA Y

BIZITNIOBIIHICTB BEKTOP Xj BAP1aHTIB 3aXHCTY.
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X =(x,...x"),

i /R '}

Jiist KoxHOTO I-ro OJIOKY orepariiii poOUThCS 3 KOMIIOHEHTIB IOTO BEKTOpa

BUOipKa KiTbKICTh KOMIIOHEHTIB SIKOI BIMOBINA€ BepXHbOMY 1HIEKCY Mjj. Lli BuOipku

YCKJIQHIOIOTh (hopMaiizallilo 3ajiadl YXBaJICHHsS PIIIEHHS, ajle ICTOTHO 3HIKYIOTh
PO3MIPHICTH 1 KUTBKICTh TIEpeOOPIB i 9ac poOOTH EKCIIEPTHOI KOMICIi.

BianoBigHo 10 BHIECKAa3aHOTO, KpUTEpiaJibHA MATPHIlL A Ma€ BUTIISII:

1
Gyt s Uy, %0, 0) G]q(u]]7“‘7u].k17x1q7a]q)

1
G, (Ut s X,050,) o o G, ou, X, O, )

nhkn>"nl» > nl nJjn>"Vng>"ngq

VY miii martpunl BEKTOPHI TNOKa3HUKU SIKOCTI G/ 3a]eXaTh BIJ BEKTOPIB
HEBU3HAYeHOCTI &, i=(1,...,n), j=(1,...,9).

3a mapameTpaMu BUKOPHUCTOBYETHCSI OTepallis MaKCUMI3allii, a 3a KepyIOUUMHI
3MIHHHMMU Xjj - onepanis MiHimizanii. OnTuManbHuN BapiaHT 3aXHUCTY 3a0€311e4y€eThCs
32 TMPUHIMUIIOM TapaHTOBAaHOI'O pe3yJIbTaTy MIHIMAKCHOK MaTPUYHOIO OILIHKOIO.
MiHIMaKkCHy MAaTpU4HY OLIHKY NPOBOAWIM JJIsI BEKTOPHUX KpUTEPIiB G 3
BUKOPHUCTAHHAM KOOIEepaTUBHOI piBHOBaru 3a [lapero.

Bepudikaiiis anroputMmy npoBojuiiacs Ha 06a31 KOMITIOTEPHOTO €KCIIEPUMEHTY
13 3aCTOCYBaHHSM Ha0Opy NPOIEIYyp METOIy EKCIEpTHOro omiHtoBaHHs Delphi.
Meron oOpi€eHTOBaHHM Ha TPU CKIAJOBI: I1HTYITUBHO-JIOTIYHHM aHali3 3ajadi;
pO3B'sI3aHHSI Ta BUJA4a KUIBKICHUX 1 SAKICHUX OI[IHOK; OOpOOJIEHHS HaHuX Y
MpOTrpaMHOMY MOJYJI Ta BHUBEICHHA TIJCYMKOBOI OIlIHKM CTYIEHS 3aXUCTY
iH(dopMmarii.

BucHoBku. TakuM 4MHOM, y CTATTI PO3TISHYTO 3aBAaHHS 3aXUCTy 1H(pOpMaIlii
B aBlalifHUX cUcTeMaX. Ha OCHOBI CHCTEMHOr0 OMNUCY JDKepen 1 3arpos
iH(popmaliiiHiid Oe3neli 00'€KTiB UUBUIBHOI aBiallli BUSBJICHO 1€papXiyHy CHCTEMY
OPUMHATTA  PpIIIEHHS O[O0 CHHTE3y CHUCTEeMHM 3axHUCTy. BwusHadeHo, 110
OCOOJIMBOCTSIMU CHUCTEMHU € OaraTOKpUTepiaibHICTh, YMOBH HEBH3HAYCHOCTI Ta
JUCKPETHICTh. 3apONOHOBAHO aJTOPUTM Ha 0a3l eKCIIEPTHOTO OLIHIOBAHHS.
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3ACOBH 3AXHUCTY HNPOI'PAMHOI'O 3ABE3IIEYEHHSA: 3BBEPEXXEHHSA
CEKPETHOCTI TA HIJIICHOCTI IH®OPMAILII ITPU 3ACTOCYBAHHI
MI)KMEPEXXEBUX EKPAHIB BIPTYAJIbHOI MEPEXKI

Kynunbka Ceitiana IOpiiBHa,

K.T.H., TOUEHT

Yepkacbkuil 1ep>kaBHUM TEXHOJIOTIYHUN YHIBEPCUTET
M. Uepkacu, Ykpaina

Kpaseus Biuaguciaas BosogumupoBuy,

CTYZIEHT

UYepkacbKuid Jep:KaBHUI TEXHOJIIOTTYHUIA YHIBEPCUTET
M. Yepkacu, Ykpaina

Beryn. V cBiTi, e epcoHangbHa 1 KOpIIopaTuBHA 1H(OpMAILis JIETKO T0CTyIHA
JUIsl BTPYYaHHSI, 3aXUCT JaHUX CTa€ MPIOPUTETHOIO 3ajaueto. PO3MIAHYTO KIIFOUOBI
aCHeKTH OE3MEeKU MEPEX, 30CEPEIKYIOUUCh Ha BIIKPUTUX MEpexkax Ta BUKOPUCTAHHI
VPN (BipTyanbHUX NMPUBATHUX MEPEX) IS iX 3axXucTy. bpanamayepu (MiXMepekeBi
€KpaHu) Mpu3HaYeHl Uil OJOKYBaHHS HECAHKLIOHOBAHOTO JOCTYIY B JIOKAJIbHY
Mepexxy uepe3 Internet nuIsIXoM mTeperisay TMaKeTIB JaHUX 1 BUKOPUCTAHHS
crieliaibHUX 3ac001B MIITBEP/PKEHHS TOBHOBAaXKEHb 11 AojaTkiB. [leperisan makeris
MIPOBOAUTHCS 3 METOKO OJIOKYBaHHS M1J03pIIMX BUIIB Tpadika.

Criodarky po3IISAAlOTBCS OCHOBHI KOPUCTYBAIlbKI 3arpo3d Yy BIAKPUTHX
Mepexxax, PU3UKH MEePEeXOIUIeHHs] KOH(DIIEHUIMHUX JaHUX, BIPYCHI aTakh Takox. B
nojaneioMy pooumo orsim VPN — TexHounorii, sika 103BoJIsie€ 3a0€3MeUUTH Oe3MeKy
Ta MPUBATHICTH B Internet. AKIIEHTOBaHO yBary Ha TE€XHIYHI Ta MIPAKTUYHI aCMEKTH, 1X
(YHKIIOHYBaHHS UIs 3aXUCTYy KOH(IAEHUIHHOT 1H(OopMallii, ONMMCaHO PEKOMEHIallli,
MpaKkTUYHI TIOpajad, KPOKH IIMO0A0 3a0e3MeUeHHs HaAIMHOTO 3aXHCTy JaHUuX,
MPOJEMOHCTPOBAHO MPUKIIA/IA MO3UTUBHUX BIUTMBIB BUKOpUCTaHHS VPN.

Hanaetscsi mepeBara mixmepekeBuMm ekpaHam (Firewall), mo mo3BonsroTh
OpraHi3oByBaTH BIpTyasibHI KopmopaTuBHI Mepexi Virtual Private Network ta
00’ €AHYIOTh JIeK1JIbKa JIOKAJIbHUX MEPEX, BKIOUeHHX y Internet, B 0JHYy BIpTyaJilbHY

MepexKy, 30epirarour CEeKpeTHICTh 1 IUTICHICTh 1H(OpMaIli, mo mepenaeTbes 3a
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J0TIOMOT 010 MU(PYBAHHS.

Meta po6oTu: MeToro € TOCTIHPKEHHSI Ta aHAITI3 KIIFOUOBUX ACIMEKTiB OE3MeKu
MEpeX y Cy4aCHOMY CBITI, 3 (JOKyCOM Ha BIJKPUTHUX MeEpexkax Ta BUKOPHUCTAHHI
BipTyanbHux mnpuBatHUX Mepexxk (VPN) mns 3abe3neueHHs KOH(IACHIIMHOCTI Ta
3aXMCTy BiJ PYHWHYIOUUX 3arpo3, 3poOJIeHO JCTalbHUM aHalli3 TEXHIYHUX Ta
NpakTUYHUX acrekTiB ¢GyHKIioHyBaHHS VPN, sk e(peKTHBHOIro IHCTPYMEHTY IS
3a0esneueHH