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BIIVIUB EKCTPAKTIB BYP’SIHIB HA
IMPOPOCTAHHS HACIHHSA KYKYPY/I3HU

Ceprienko BasenTuna I'puropisua,
KaHJIUJAT C.-T. HaYK,

IIIura Oxcana BacuiaiBHa,
KaHJIUJAT C.-T. HayK,

Tumyk Ouiena IlerpiBHa,

HAyKOBUU CIIBPOOITHHK,

[acTuTyT 3axucry pociva HAAH,

M. KuiB, Ykpaina

AHoTtanis. J[oCaipKeHO alleloNaTUYHUKA BIUIMB Oyp’sHIB Ha MPOPOCTaHHS
HACIHHS KyKypyA3u. B maGopaTopHux yMOBaX roTyBaju €KCTPAKTH POCIUH Oyp’siHIB,
B SIKMX MPOPOIIYBAIN HACIHHS KYKYpPYI3H. 3T1IHO OTPUMaHUX PE3yJIbTaTIB, Oyp SHU
B Ti YW 1HIIN Mipl BAMBAJIM HAa MPOPOCTAHHS HACIHHS KyKypya3u. Hesnaunwii
1HT10YIOUMii BIUIMB HA MPOPOCTAHHS HACIHHS KYKYpPYA3W Malld CBUHOPIN MajJb4acTHi
(Cynodon dactylon (L.) Pers, ripuak OepeskoBuanuii (Polygonum convolvulus L.),
mwiockyxa 3sudaitia (Echinochloa crus-galli L.), ocor »xostuii (Sonchus arvensis L.),
B €KCTPAKTaX SIKUX CXOXICTh HaCIHHS KyKypya3u cranoBuia 80 - 85%. HaiiOinbe
NPUTHIYEHHS TPOSBIISIM POCIMHU Cypinwuii 3Budaiinoi (Barbaréa vulgaris R. Br.),
nupito moe3ydyoro (Elymus repens (L.) Gould) ta 3munku kanamcekoi (Erigeron
canadensis L.), 1e cxoxicTh HACIHHS KYKYPY/3U 3HAXOIMIach Ha piBHI 65 - 75%.

KiarouoBi ciaoBa: bypsHu, KyKypyaA3a, MpPOPOCTaHHs, 1HT1OyBaHHS,

CTUMYJISILIIS.

byp’saun € HeBiI€MHUM KOMIIOHEHTOM arpodiTorieHo3iB. B mociBax
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KyKypyA3u iX Hamiuyerbcss Onm3pko 200 BHIIB SKI KOHKYPYIOTh 32 IOKMBHI
pEYOBUHH, CBITIIO, Bosory. Halmkiamusimmmu Oyp’stHAaMH B TOCIBaX KyKypyI3u
BBaKaIOTh OaraTtopiuni Buau — mupiid mos3yuuii (Elymus repens (L.) Gould), ocor
xoBtrid (Sonchus arvensis L.), 6epesky nomsoBy (Convolvulus arvensis L.), a Takox
OIHOpIYHI BUAM amMOpo3io monuHonucty (Ambrosia artemisiifolia L.), migmapenuk
ginkuii (Galium aparine L.), ripuak 6epeskoBuauuii ((Polygonum convolvulus L.). Ta
1HIII BHJIM T1pYaKiB, K1 MOXKYTh 3HHKYBATHU BPOKaHHICTh KyabTypH Big 20 1o 70 %.

Sk mnpaBwio, CTapT KOHKYPEHTHUX BIJHOCHMH MIX KyJIbTYpHUMHU Ta
Oyp’SHUCTUMHU POCITMHAMH PO3MOYMHAETHCS HA PaHHIX €Tarax OpraHoreHes’y, TOMY
MUTaHHS B3a€EMHOIO BIUIMBY iX MOTpeOye neTanbHOro BUBYEHHs. B OCHOBI B3aemMoii
pociivH B arpodiTorieHo31 Jexarh (1310J10r0-010XIMIUHI MPOIIECH, JI€ TOJIOBHA POJIb
BIJIBOJUTHCS KOPEHEBUM BUJIIJIEHHSM. Byp'sHU BUPOOJSAIOTH BTOPUHHI METaOOIITH,
BIJIOMI SIK aJieJIOXIMI4HI PEYOBHHH, K1 HaJEXaTh JO YHUCISHHUX XIMIUYHHUX KJIAcCiB,
TaKuX K (PEHOJIbHI CIIOIYKH, aJKaJOIAH, dKUPHI KUCIOTH, 1HIOJHU, TEPIIEHU TOIIIO.
BuBuibHEHHST aJIeIOXIMIYHUX PEYOBHUH 13 Oyp’siHIB B1IOYBa€ThCs yepe3 (uIbTPaIlito
JIUCTS, PO3KJIQJaHHs POCIMHHHUX 3JIMIIKIB, BUMIAPOBYBAHHS Ta KOPEHEBI €KCyAaTH
[1].

VY cknaaHiil arpoekocucTemi K KyJIbTypa, Tak 1 Oyp’sSH JE€MOHCTPYIOTh
anenmonatuyHuii  edexkr. Tomy HeoOxigHAa HAyKoBa Ta HaliekHA  OIlIHKA
QJNIETIONIATUYHNX POCIAMH TNUIAXOM TMONEepenHiX mochimkeHs. lle cmpustume
30UTBIIEHHIO  CLILCHKOTOCTIONAPCHKOTO  BUPOOHUIITBA, 3MEHIIEHHIO  BapTOCTI
MEeCTUIMAIB, HEOE3MEKH ISl HABKOJMIIHLOTO CEPEOBUINA, a TAKOXK IUIIXY 0
CTAJIOr0 KOHTPOJIIO Oyp’sHIB 1 CTaJOr0 PO3BUTKY CUIBCHKOTOCHOJIAPCHKOIO
BUpOOHMITBA [2]. Byp'sHU 3amuInaioTh BeIU4e3Hy KUIBKICTh CBOIX PEIITOK HA MO 1
BIUIMBAIOTh Ha TIOB'S3aHi, a TAaKOX HA HACTYIHI KYJbTYpU B PI3HUX CHCTEMax
BUPOIIIYBaHHs. BUBIIbHEHHS aneloXiMIYHMX PEYOBHH 13 Oyp’sHIB BIUIMBAE Ha
MIPOPOCTAHHS, MPWKUBJICHHS, PICT, YPOXKANUHICTD 1 (Pi310I0TII0 KYIBTYPHUX POCIHH
[1].

Anenomnaris, SIK MPOIEC XIMIYHOI B3a€MOIi MIDK POCIMHAMH Ta I1HIIUMH

opraHizMamu, MOxe OyTH BUKOpHUCTaHa JIJIsl YIPABIIHHS JACKUIbKOMa O10TUYHUMH Ta
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ablOTUYHMMHU CTpPECaMH, SKIIO BIJOMI OCHOBHI MEXaHI3MH SIBUII 1 POCIUHH 3
ayiesonaTiyHuM moTeHmianoM. Cepesl pi3HUX OIOJOTIYHMX METOIIB OOpPOTHOM 3
Oyp'ssHaMu, aJieJionarisi MOXe MPU3BECTH O 3HIKEHHS BUTpPAT HA poOody CHUITy Ta
MiIBUIIEHHS €e(QEKTUBHOCTI 0€3 Oynb-SKWX HEraTUBHUX HACTIAKIB BIUIUB Ha
HaBKoJuiHe cepenoBuie [3]. Weston L. A., BBaxae, 110 BUKOPHUCTOBYIOUU
aJIeJIONAaTHYHI KYJbTYpPH, MOXHA JOJATKOBO 3aXHCTUTH O10pPI3HOMAHITTS POCIHH, 1
MOKPAIUTH cTpaTerii 60poThou 3 Oyp’ssHaMu B eKocucTeMax [4].

TakuMm yuHOM, B TpOIEC] CINUIBHOI BereTaili Oyp’sHU 1 KyJbTYpHI POCIHHU
NPOSBISIOTh B3a€EMHUM BIUIMB, IO MOXXE BITYYTHO IIO3HAYaTHUCS HAa POCTI Ta
PO3BUTKY KyJIbTypH. SIBHIE anenomaTii Moxe OyTH BHUKOpUCTAaHE B pPO3poOiii
€KOJIOTIYHO  O€3MeYHUX  METOJIIB  KOHTPOJIIOBaHHS  Oyp’sHIB y  mociBax
CLIBCHKOTOCTIOAAPCHKUX KYJIBTYD.

Buxonsun 3 1poro, Mera Hamoi poOOTH mojsArajga y JOCIIKEHHI
aJIEJIONIATUYHOTO BIUIMBY Oyp’sIHIB HA MPOPOCTAHHS HACIHHS KyKYpYI3H.

Po6oty npoBogunu mnpotsrom 2023-2024 pp. Ha npocnmigHomy momi, 1e
BUPOIIYBaJIM KYKYpYyH3y, BiOUpanu 3pa3ku pociauH Oyp’sHiB. B mociimax Oynu
BUKOpucTaHi 17 Buaie Oyp’aHiB. B mabopaTopHuX ymoBax TrOTyBaJId BOJIHI
eKkcTpakTu Oyp’siHiB 3 po3paxyHky 10 r Ha 200 mu Boau. byp’sauu moapiOHIOBaH,
3acUnalid B KOJIOY 1 3aJIMBAJIM CBIKOTIPUTOTOBIIEHUM TapsidMM OKPOIIOM Ta 3aJIUIIATH
TaK J0 OXOJIOJKEeHHs Ha 2 - 2,5 roA. [ToTimM po3unH GiapTpyBasid 1 BHOCKIM 1O 1 M
y miarorosiieHi damku Iletpi 3 GUIbTpyBaJIbHUM TarepoM Ta PO3KIATald B HUX
HaciHHg 1o 10 wr. [ToBTOpHICTH — 4-pa3oBa. Yamku 3 HaCIHHAM BUTPUMYBAJIU B
TepMoctaTi ipu Temmepatypi 22°C. B nocmizax BEKOPHCTOBYBANH COPT KYKYPYI3H
Xopon. OO6miKkKA MPOpOCTaHHS HACIHHS TpoBoawiIM Ha 3-4 neHb. Po3paxoByBanu
cepeqHe apupMETHYHE Ta CTAHAAPTHY TMOXHOKY, BHUKOPHCTOBYIOUH MPOTPAMy
Microsoft Excel 2010.

Hocniau, mnpoBeneHl 3 MNPOPOCTAHHSIM HACIHHA KYKYpPYyJI3H Y BOJHHX
eKCTpaKkTax Oyp’siHIB JO3BOJUJIN BUSBUTH, K1 3 HUX MPOSBISAIOTH 1HT1OYIOUMM, a sKi
CTUMYJIIOIOYMI  BIUIMB. B KOHTpoJsi, J€ 3aMiCThb eKCTPakTiB  Oyp’ sHIB,

BUKOPUCTOBYBAJIM  BOJOIPOBIAHY BOJY, BCE HAaCiHHA KYKYpyA3d  Majo
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100-BincoTkoBe npopoctanHs. B mocmignux Bapiantax 100-BiCOTKOBE MPOPOCTAHHS
3apikcoBaHe 3 BUKOpUCTAHHAM aMOpo3ii monuHomctol (Ambrosia artemisiifolia L.),
no6oau Oimoi (Chenopodium album L.), mumiro cusoro(Setaria glauca L.), Ta
migMapennuka dinkoro (Galium aparine L.). ToOro 1i pocauHM HE MaH
HETaTUBHOTO BIUIMBY Ha MPOPOCTAHHS HACIHHS KyKYpY/I3H.

[H1m1 pocnuuu Oyp’siHIB B TiM UM 1HIIIN Mipi 1HT1OyBaJId MIPOIIEC MPOPOCTAHHS
HAcCiHHS KyKypya3u. HaiiOinbiie mNpUrHIYeHHS NPOSBISUIM POCIWHU  CYPINHUII
3puuaiinoi (Barbaréa vulgaris R. Br.), mmpito mnossydoro (Elymus repens (L.)
Gould) Ta 3nuHKM kaHancekoi (Erigeron canadensisL.), B ekcTpakTax sKHX
npopocrtano yuiie 65,3%, 66,7% ta 75,0% HaACIHHS BIJIOBIIHO.

He3naunwuii iHriOyroYui BIUIMB HA MPOPOCTAHHSA HACIHHS KYKYPYI3H MaiH
TakoX cBHHOpiM nanpuactuii (Cynodon dactylon (L.) Pers, ripyak Oepe3KOBUIHHIMA
(Polygonum convolvulus L.), miockyxa 3Bu4aitna (Echinochloa crus-galli L.), ocor
xoBtui (Sonchus arvensis L.) 3 piBHem cxoxocti 80%, 83% ta 85%. Bapro
BIIMITHTH, IO B €KCTPAKTaX TAaKWUX POCIHWH, K amOpo3is momwHoimcta (Ambrosia
artemisiifolia L.), 6epe3ka monboBa Convolvulus arvensis L.), kyian0aba jikapcbka
Taraxacum officinale L.), moprymak ropoaniii (Portulaca oleracea L.), xBo
nossoBuid (Equisetum arvense L.), naciaas xo4 i mpopocTaino Ha 90-95%, npore 1ieit
picT OyB 3arajJlbMOBaHM, MPUTHIYEHUH, O€3 YTBOPEHHS KOpiHIIB. OTXe, 11 POCIHHH
TEX OMOCEPEAKOBAHO BIUTMBAJIM HA MPOPOCTAHHS HACIHHS KYKYpPYA3H.

B mpomeci Bereramii  KyJbTypH  BaXJIMBO  TPOBOJUTH  MOHITOPUHT
3a0yp’AHEHOCTI TOCIBIB. byp’sHH, SIKi 3 ABISIOTHCSA paHIIIE KYJIbTYPH, B OLIbIIINA
MIpl 3HWXKYIOTh ypOXKail, OCKUJIbKM BOHHU MPOTATOM YChOT'O BEreTAlliiHOTO MEepioay
KOHKYPYIOTb 13 KYJbTYPHIUMH POCIIHHAMHU 1 MOCTIMHO BUTIEPEHKAIOTH 1X Y PO3BUTKY.

byp’ssHu, 1m0 NpOpoCTalOTh OJHOYACHO 13  CUIBCHKOTOCTIOJAPChKUMU
KyJbTypaMH, 3A1HCHIOIOTH ICTOTHE MPHUTHIYEHHS KYJIbTYpH. SIKIIO HA PaHHbOMY
eTami PO3BUTKY KyJIbTYpl JOBOAMTHCS KOHKYpyBaTu 3 Oyp’sHaMH, TO POCIIMHA
BUpOCTAa€ CcIabKow0, M0 poOUTH ii OUIBII CHOPUMHSATIMBOIO N0 PI3HUX (HaKTOPIB
HABKOJIMIIIHBOTO CEPEOBUIIIA.

Orxe, y arpo(iTolieHO3ax cereTajbHi 1 KyJbTYpHI POCIMHU MOCTIHHO
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nepeOyBalOTh y CTaHI B3a€EMHOTO NPSIMOTO YU OMNOCEPEIKOBAHOTO BILIHBY.
JlociKeHHs SIBUIIA aneonaTii 103BOJsi€ BUSIBUTH Oyp’sTHU, SKI MOK€ HMPUTHITUTU
KYJbTYpa, 1 SIKI MPUTHIYYIOTh KYJIBTYpPY B MPOIECI OHTOTCHE3Y.

B pesynbrari MOCHiIKEHb BCTAaHOBIEHO, LIO0 Taki Oyp’sHH, SK CypINUIs
spuuaiina (Barbaréa vulgaris R. Br.), ripuak Oepeskounuuii (Polygonum
convolvulus L.), 3muuka kananaceka (Erigeron canadensisL.), mnposBisioTh
1HTi0OyI0uMii BIUIMB HA TPOPOCTAHHS HACIHHA KYKYpyA3d 1 MOXYTh CYTTEBO

NPUTHIYYBATH B MOJATBIIOMY PO3BUTOK KYJIBTYPH.
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YPOXXKAWHICTH TA HOTEHIIAJ KYJbTYPU COHAITHUKY
B CYMCBKIN OBJIACTI

Tpouenko Bosiogumup IBanoBuY

1. C.-T. H., Ipoecop

Kotenko Biradiii AnaroJiiioBu4

acmipast

CyMchKUil HaIllOHAJIBHUIA arpapHUid YHIBEPCUTET
M. Cymu, Ykpaina

AnoTanisi: [IpoananizoBaHo pe3yiabTaTu JOCIIKEHHS HA JEMOHCTpaIliiHOMY
nonirodi [Hctutyty ciabcpkoro rocnonapctsa IliBHiunoro Cxony HAAH HOBuUX Ta
nepcnekTuBHUX 70 mnomupeHHs y Cymcbkiii oOnacTi TiOpUAIB  COHSIIHHKY.
BusnaueHo cepenHi MOKa3HUKUA ypoxkaiHOCTI KynbTypu y 2018-2024 pokax Ta
BUSIBJICHO 3aJIEKHICTh MPOJYKTHUBHOCTI TIOpPHAIB BiJl iXHBOI aJanTOBAHOCTI 0O
KJIIIMAaTUYHUX YMOB perioHy. JlocmiKeHHs! MIATBEPAMIA MOXIJIHMBICTH I1BUIECHHS
CepeaHbOTo PiBHS ypoxkaiHOCTI 10 3,3-3,4 T/ra y HalO1IbII COPUSATIUBI POKH.

Kuarwuosi cioBa: CoHsIHUK, T1OpUIM, alaTOBaHICTh, TPUBATICTh BeTeTallii,

YPOXKANUHICTb.

VYkpaiHa € omgHUM 13 CBITOBUX JIiJIepiB 13 BUPOOHUIITBA Ta EKCHOPTY
COHSIIIIHUKOBOI 0Jili. BUpOOHMITBO OJii 3 COHSIIHUKY € OJAHUM 3 HaWOLIbIIMX
CEIMEHTIB MepepoOHOI MPOMHCIOBOCTI gepikaBu. LOro 3HAaYeHHS IS €KOHOMIKH
VKpaiHM Ba)XKO NEPEOLIHUTH, OCKIIbKUA KyJIbTypa 3a0e3leuye CYTTEBY YACTHHY
BHYTPIIIHBOTO CIIOKUBAHHS, Ta CIIPUSIE€ PO3BUTKY 30BHIIIHBOI TOPTiBIi 1 CTBOPEHHIO
POOOYHNX MICIIb.

[Tompy KONMBAHHS I[iH Ta CUTYaIlll0 3 €KCIOPTOM, COHSIIHHUK 3aJUIIA€THCS
MOCTIMHUM  KOMITOHEHTOM CIBO3MIH JEMOHCTPYIOYM CTIAKY TEHJICHIIIO [0
PO3MIMPEHHS TOCIBHUX ILIOII Ha IIBHIY Ta 3axia YKpaiHu. Yke TpaaulliiHuM

PErioOHOM TMOUIMPEHHS MOCIBIB COHSAIIHUKY € CyMmchka 00JacTh, J€ MOYMHAIOYHU 3
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2014 poky, cepeaHst ypoKalHICTb KyJIbTYpH MEPEBUIINIIA MOKa3HUK YPOKaHHOCTI B
Vkpaini. [ligBumienHs e(QeKTHUBHOCTI COHSIIHMKY CTajJ0 MOXJIUBUM 3aBISKU
BUKOPUCTAHHIO aJJallTOBAaHUX JI0 YMOB PETIOHY T€HOTHUINIB 10 MOEIHYIOTh 3JaTHICTh
70 Bererainii B YMOBax «XOJOIHOTO TPYHTY» Yy IOBEHUIbHI (a3 pPO3BUTKY 3
CTIMKICTIO 0 BHCOKHMX TEMIIEpaTyp Ta MPUCKOPEHUM PO3BUTKOM Yy 2-i MOJIOBHHI
Bererari.

3 METOIO OIIHIOBAHHS MEPCIEKTUB MOMIMPEHHS HOBUX TOPU/IB COHSIIHUKY Ta
OIIIHIOBAHHS JWHAMIKH 1X YpPOXKaWHOCTI y CEpPEeAHbOCTPOKOBIH IEPCIEKTUBI
(3-7 pokiB) Oymo mpoaHaTi30BaHO JMdaHI JEMOHCTpAIifHOTO TOJiroHy I[HCTHTYTY
cibepkoro rocnogapersa [liBuiunoro Cxony HAAH y 2018-2024 poxkax.

3a nmanumu J[lemapramenty AIIP Cymcbroi OJIA cepenHst ypoKaiHICTb
KyJbTYpH B perioHi 3a mi poku (2018, 2019, 2020, 2021, 2022, 2023 i1 2024) cknaia
2,8;3,2;3,1;2,9; 2,6;2,512,6 T/ra, BignosiaHo [1, ¢. 64]. Haitbinpim cupusaTiusi 1
PO3BUTKY KyJIbTypu Oynu moroaHi ymoBu 2019 1 2020 pokiB 13 MOKa3HUKAMHU
ypoxaitHocti y 3,2 Ta 3,1 1/ra. bausbkuii piBeHb, a came 2,9 i 2,8 T/ra Oyno
BimmiueHo y 2021 # 2018 poxax. MeHIIO MIpOI0 BIUIUB MOTOAHUX YMOB
MPOCTEKYBAaBCSI HA PIBHI CEPEelHIX MOKAa3HUKIB JAEMOHCTPALIMHOTO TMOJITOHY.
VYposkaliHiCTh TIOpUIIB OIIHIOBAIM y TPYIAxX 13 JaTaMU TEXHOJIOTTYHOTO JO3PiBaHHS
1o 20 ceprus, 10 1 BepecHs, 1o 10 BepecHs, 10 20 BepecHs Ta micis 20 BepecHs

Tak, y 2018 poui cepemHss ypoxalHICTh MOJITOHY ckiana 2,98 T/ra, a
JTOCIIKEHHSIMU OyJ10 oxorieHo 43 riopuau. Haitbinem ckopocturm riopuau (nara
TEXHOJIOTIYHOTO J103piBaHHs 10 20 cepmHs) MalM CEpelHI0 ypoxkaiHicTh 2,47 T/ra,
1o 1 Bepecust — 3,08 1/ra, no 10 Bepecust — 3,07 1/ra, no 20 Bepecus — 3,13 T/ra, a
micast 20 Bepecust — 3,17 1/ra. HaiiGinpury yposkailHICTh MPOJAEMOHCTPYBaB TiOpHUa
Cunyer - 4,52 1/ra.

Jlemo MeHIa KUTbKICTh TiOpuaiB, a came 29 Oyna mnpeacraBieHa Ha
nemMoHcTpaniitnoMmy noiirori y 2019 pori. Cepenusi ypoxailHICTh y TOCTIAl CKiaia
2,65 T/ra. Sk 1 B momepedHid pik y AOCIIJI cCrocTepirajacs TiCHAa MO3UTHUBHA
3aJIEKHICTh MK TPUBAIICTIO BereTallli TiOpuaiB Ta piBHEM ix BpoxaitHOCTi. Jljis

YIBTPACKOPOCTUTNUX Ti0puAiB (gocturanHs 1o 20 cepnHs) BOHA CTaHOBUIJIA
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2,22 t/ra. Jlna HacTynmHuX rpyn (3 iHTepBaioMm y 10aHiB) BoHa ckiana: 2,52 T1/ra;
248 t/ra; 2,88 T1/ra Ta 3,07 T/ra BigmoBigHO. AOCOJIOTHHH IOKa3HUK
ypoxaitHocti - 3,99 1/ra Oyno BigMiueHo aiis riOpuaa Cnaiici. bau3bki nmokasHUKA
ypoxaitHocTi Oynu B riopumis: Ilpiopurer — 3,55 T1/ra, Anb3an — 3,34 T/ra,
Tpesens - 3,11 1/ra, Ilomit 2 — 3,27 1/ra Ta Arenrt — 3,12 T/ra.

[Tpubnu3HO Taka >k KuUibKicTh Ti0OpuaiB (22) Ha monironi Iacruryty CITIC
HAAH, Oyna mpeacraBnena y 2020 pormi. CepemHs ypoXaWHICTh Yy IOCHTimi
cknana - 3,03 1/ra. Cepennsi ypokalHICTh y Tpynax (3a JaTaMd TEXHOJIOTTYHOTO
no3piBanHs) ckimana: go 20 cepmHs — 2,65 T/ra; go 1 Bepecus — 2,73 T1/ra; mo
10 Bepecus — 3,20 1/ra; mo 20 BepecHs — 3,22 1/ra; micas 20 Bepecus — 3,37 1/ra.
HaiiBumuii piBeHb ypoxaitHOCTI OyIio BiiMiueHo y ridpuaa Popcax, - 5,02 1/ra.

[TopiBHiotoun 3 mnomnepenHiMu pokamu y 2021 pomi Oyna mnpeacraBiieHa
HaliMEeHIIIa KUIbKICTh Ti0puiB, a came 17. Cepennsi ypoxkaiHicTh ckiana 2,79 T/ra.
Sk 1 B momepeaHi pOKH Jiana3oH YpOsKalHOCTI, epeayCciM BU3HAYABCS TPUBAIICTIO
Beretanli. Tak y rpymi siky (gopmyBanu ynaeTpa ckopocturii coptu EcMmanb, Xopan
(mara gocturanus 1o 20 cepriHs) ypoxkaHicTh ckiana — 1,70 1/ra. Y iHIMX rpynax
BOHa ckianana: Ao 1 Bepechs — 2,98 T/ra; no 19 Bepecus — 2,65 T/ra; no
20 BepecHs - 3,08 T/ra. Y HaMOUIbII MI3HROCTUTIIIN TPyMi (AaTa HOCTUTAHHS MICTSA
20 BepecHs) ypokaiHICTh ckiama — 3,54 1/ra. 3a IHIWMBIAYyaJdbHOTO OIIHIOBAHHS
HalBHILY yYposkaiiHicTh MaB T10pug APSF49 — 4,66 T/ra.

Uepe3 mnoBHOMacmITaOHE BTOPTHEHHS POCIMCHKUX BIHCBK B YKpaiHy Ta
BeJleHHSIM OoiioBux Ail y 2022 Tta 2023 pokax MOJIbOBI TOCHIIKEHHS 13 HOBUMHU
riOpuaMyd COHSAIIHUKY (JIEMOHCTpALifHUI TMOJIrOH) HE MNPOBOJAWIMCS Ta OynH
9aCTKOBO MOHOBJIEH1 juiie y 2024 porri.

[Tomiron 2024 poky O0yB chopmoBaHuil 13 9 riOpHIIB COHSIIHUKY HaJaHUX
ycranoBamu HAAH ( Arponomiunuii, Azaprt, bmuck, I'yasin, Ematax, Kaner,
Cepnianok, CnaBcon, Slpuno) ta 4 riOpuaiB HaJaHUX 1HO3EMHUMH CEJICKI[ HHUMHU
LEHTpaMu. 3a I1HJMBIAYyalbHOI OI[IHKA HAWBHUILY YpPOXKANHICTH MPOJEMOHCTPYBAIIU
riopumu: T'ynin — 4,50 t1/ra, Kamer — 4,20 t1/ra, CmaBcon — 4,23 T/ra,

Apuno - 4,36 1/ra, Enatax — 4,16 1/ra, Azapt — 4,31 1/ra, Arponomiunuii — 4,10 1/ra.
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Oco0MMBOCTAMHU IIHOTO POKY MOCIHIIKEHb OyJia MPEACTaBICHICTb y TMOJITOH1
KOHIUTEPChKOTO TiOpuay ['yaBiH, sSKWii XapaKTepu3yBaBCS TaKUMH ITOKa3HUKAMH:
BUCOTa pociuHu 165-175 cM., giamerp komuka 21-25 cM., TymmuHHICTE 10 25,2%);
maca 1000 nmacinua go 100,3 r; omiHicTs 46,4%; BMicT Oinka 19,8%; moTeHIyal
ypoxaiiHocTti — 4,8 1/ra [2, ¢.356].

3aranoMm, aHadi3 pe3yJdbTaTiB MOJBOBHX JOCHIKEHb 13 HOBUMH Ta
NEPCTIEKTUBHUMH A0 MoIMpeHHs (y HailOmmkul 3-7 pokiB) TiOpuaaMu COHSIITHHUKY
BKa3y€ Ha MOKJIMBICTb MO3UTHUBHOI AMHAMIKM 3POCTAHHS CEPEIHBOTO MOKa3HHUKA
ypoxkaitHOCTI 10 piBHA 3,3-3,4 T/ra y HallOUThIn onTHUMaibHI poku. OUiKyBaHHM
TaKoX, € JOMIHYBaHHS Yy TOBapHHUX IIOCIBax TIOpUIIB 13 JaTaMU TEXHOJIOTTYHOTO
no3piBanHs 10 20 BepecHs.

CIIMCOK JIITEPATYPH

1. JlemapTaMeHT  arponpoMHCIOBOTO  po3BUTKY CyMcbKOi  001acHOi
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VIIK 574.64
BMICT BAJKKHX METAJIIB (Cu, Cr, Pb, Cd) Y TATOMAX ULVA
INTESTINALIS TTHEPT AJIMHHOT'O KY SITbHUIEKOTO
JIMMAHY TA MOT'O JOIJINBIB

HInxaneeBa I'annna MukosaiBHa,

K.X.H., IPOBIJHUI HAYKOBHUI CIIBPOOITHHK,

Kipromkina I'anna MukoJjiaiBHa,

CTapIlIMid HAYKOBUM CITIBPOOITHUK

@D13UKO-XIMIYHUN ITHCTUTYT 3aXHUCTY 3[0POB’ S TFOJUHU 1 JOBKIIIIA
OHY imeni I. I. Meunukosa,

By [IpeobOpaxencrka, 18, Oneca 65082, Ykpaina

AHoTanisi: HaykoBa cTaTTs NpHUCBSYCHA JOCIIIKECHHIO BMICTY PSAIY BaXKKHX
MetanmiB (Cu, Cr, Pb, Cd) B mnomupeHux B 0aratoBOJHI POKHM B akBaTOpii
rinepraauaHoro KysuibHUIBKOTO JUMaHy Ta HOTO MPICHOBOJHUX JOILIMBIB 3€JICHUX
makpoBogopocteir Ulva intestinalis. TIpoBeneHo mopiBHSHHS BMICTY METalliB Y BOJI,
noHHuX Bigkiaamax 1 tamomax Ulva intestinalis ta mokasaHo, 10 MakpoOBOIOPOCTI
Ulva intestinalis MoxyTe OyTH BHKOpHUCTaHI SK OIOMOHITOPH METAJICBOTO
3a0pyIHEHHS BOJHUX €KOCUCTEM.

KarwuoBi ciaoBa: KysubHUIIBKUN JIMMaH, JOIUIMBHU, OI0OMOHITOPHMHT, BayKKi

MeTanu, 3eieHi Bogopocti Ulva intestinalis, Boxa, 1oHHI BigkIaau.

Beryn. Ha ceoromuimmHii 1eHb, 0COOMBO B YMOBAaX BOEHHUX I HA TEPUTOPIi
VYkpainu, exocucremMa OJHOTO 3 HaicrapoaaBHIMUX JuMmaHiB [liBHIUHO-3axigHOTO
[TpuyopHomop’st — rinepramuaaoro KysmbHunbkoro numany (anajgor MepTBoro
MOpsI) 3a3HAa€ 3HAYHOTO TEXHOTeHHOTO BIMBY. Jlo  HaliHeOe3meuHImmx

3a0pynHIOBaviB BoJIHOT ekocucteMu KysuibHuIbKOrO uMany (Ki) Hanexarb Baxkki
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metanu [1, 2], HaKONMUYEHHS SKUX BOJOPOCTAMU-MaKpopiTaMH MOxke OyTu
HeOe3neuHuM sK Uit 6iotu, Tak 1 ansg moguHu [3]. Ilpu npomy HaOUIbITY
HeOe3IeKy MPeACTaBIsI0Th CBUHEIb, KaaMiid, PTYTh, IMHK Ta MiAb. TOKcHYHa [is
IMX METAIIB TPOSBISETHCA BXKE HABITh MPH OYy)KE HHU3BKUX KOHIICHTpAIlisX.
HebGesneka 3a0pyaHEHHS BOJOMMHM BaKKMMHU METallaMHd BHU3HAYA€ThCAd SK 1X
TOKCUYHICTIO ISl TiApPOOIOHTIB, TaK 1 TUM, IO BOHW HE IIJJAIOTHCA IIpoliecam
po3nagy y BOAHUX €KOCHCTeMax 1 (DaKTHYHO JIMIIE TEePEePO3MOMUIIIIOThCS MIiXK
OKpPEMUMHU KOMIIOHEHTaMU: PO3UYMHSIOTHCS Y BOJ1, COPOYIOTHCS Ta aKyMYJIOIOTHCS
riapoOioHTaMu Ta JOHHUMHU BigkiaaaeHHsMuA ([B).

KpiM Toro, BpaxoByouHW, IO BOAOPOCTI BIIPalOTh BAXIWUBY pPOJIb Yy
dbopMyBaHHI OpraHidyHoi Macu JIKyBaJbHUX cylnbigaux wmymiB Kin 1 €
MEPCIIEKTUBHOIO CHPOBUHOIO ISl OTPUMAHHSI, HacaMIIepeI, JIIKyBIbHHUX MpeIapaTiB
[4], opranizaiis CIOCTEPEKEHb 32 MITPAII€I0 1 aKYMYJISIIE€I0 TOKCHYHUX METaJiB y
JIAHIIOTY «BOJIa-JIOHHI BIJIKJIAJICHHS-BOAOPOCTI» Hapasl € BKpail akTyalabHOIO, IO B
pe3yabTaTi J03BOJISE€ OLIHUTU SIK €KOJIOTIYHMI CTaH BOJOWMH, Tak 1 OE3IMEUYHICTh
BUKOPUCTAaHHS BOJIOPOCTEHN B O10TEXHOJIOTI.

Mera poborm — BusHaueHHs BMicty psaay metamB (Cu, Cr, Pb, Cd) Ta
JOCIIKEHHSI 0COOJIMBOCTEH X Mirparlii 1 HAKOMMYEeHHS] B KOMIIOHEHTaX (BOJOPOCTI,
BOJIa, JOHHI BIJIKJIaJICHHS) BOAHUX eKocrucTeM K1 Ta #ioro JomimBiB.

O0’exTOM J0CTI:KEHHsI € TIOIIMpEeHl y BOJHUX 00’ekTax Oaceriny Ki
0araToKJIITUHHI TPyOYacTO-TAJIOMHI BOJOPOCTI 3 BIAAUTY 3€J€HUX, POAY YJIbBa
(Ulva), ponunu yieBosi (Ulvaceae) Ulva ntestinalis (ynbBa kummedHuIis).

IIpeameTom pocaigkenns — ocoonuBocti mirpainii Cu, Cr, Pb, Cd B cucremi
«Boma-nonHHi Binkinanenus-tasomu Ulva intestinalis» B Kit ta #ioro norumsax.

Marepiaiu Ta Mmeroan. MatepiaioM poOOTH CIIyryBaJld CHHXPOHHO Bii0OpaHi
npobu Bomopocteii Ulva intestinalis, Bogu i JOHHMX BiAKIagiB Ha 2-X CTaHI[SAX
MOHITOPUHTY B MiBIAEHHIA YacTuHI akBaTtopii Ki 1 ocHOBHUX norumBax (KaHad
ctokiB 3 Ilepecuncekux 1 KOpCyHILIBCHKHX CTaBKIB 1 CTPYMKH Ha IpaBo- Ta
niBoOepexki (puc. 1).

KonuBanHg BHUTpaT BOJA 13 BOJOTOKIB y JIMMaH MalTh CE30HHHUI XapakTep
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(MakCUMyM — y 3MMOBO-BECHSIHUI MEP10J], MIHIMYM — Y JIITHbO-OCIHHI).

[Tpo6u KOMIOHEHTIB BiAOHPAINCh MPOTIATOM JIITHRO-OCIHHBOTO nepionin 2005-
2006 pp., ocinaboro 2010 p. 1 BecHsHOTO TIepioay 2015 p.

BumiptoBanHs BMICTy BaXKMX METaliB y BOMi, MOHHUX BIIKIAJICHHAX 1
tagomax Ulva intestinalis mnpoBomuan  MeTomoM  aTOMHO-aOCOPOLIHHOT
cnekTpopoToMeTpii (eeKTpoTepMidHUI BapiaHT) Ha ciekTpodoromeTpi «CatypH-3»
3 atomizaTopoM «['padit-2». KoHTpoas Bemu 3 BUKOPUCTAHHSAM XOJOCTHUX TPOO i
CTaHJapTHUX 3pa3KiB.

Po3paxyHOK BMICTY MeTalliB IPOBOAMIIN Y TEPEPaXyHKy Ha CyXy PCUOBHUHY.
Konnentpartito (C) MetaniB y BOAI BHpaXaldw y MT/AM?, Y TOHHUX BIIKJIQIECHHAX 1

TajoMax BOJOPOCTEHN — y MI/KT CyXOi MacHu.

Cmpymox

Crawuuii 8inbopy npod
@ & aksaTopii nMMaHy
—— CTpymKkn

L L R T |
0 05 1 2m

Puc. 1. Kapro-cxema paiioHy q0ciaiieHb 3 IO3HAYEHHAM CTaHIii Biadopy nmpoo

BO/IU, IOHHUX BiAKJIaaiB, 0ioTn B akBaTopii Ki Ta nonimmBax

24



OTpumaHi TOKa3HUKU TIOPIBHIOBAIM 3 HOpMaTuBaMu: 11 Boau — 13 ['JIK most
peKpeariiiux BOJOWM, ISl BOJOpOCTel — depe3 BiacyTHiCTh B Ykpaini ['JIK s
BOJIOPOCTEH MOPIBHIOBAIM 3 MAaKCUMaJIbHO JIOMyCTUMUM piBHeM (MJIP) BiamoBigHO
no craHgapty HamionanpHoi 0Oe3mekd XapuyoBUX MPOAYKTIB 1 MPOJOBOIBYOL
cupoBuHU Ta MixkHapojHoro cranaapty (MAI'ATE, 2005).

CryniHb HAaKOMHWYEHHSI METaliB y 010mpoOax OIIHIOBAIM IIOAO iX BMICTY Y
BIIMOBIAHUX MpoOax BOAM Ta JOHHUX BIJIKIAIACHHIX 3a JOMOMOTOI0 Koe]illieHTa
6iosoriynoro HakonmueHHs1 (KbH) 3a dhopmyioro:

KBH = C6iora / CBogu (a6o Cxas),

ne CoioTa — KOHIIEHTpallisl MeTally B 010T1, MI/KT,

CBOJi1 — KOHIICHTpAILlisl METAITy Y BOA1, MI/IM?,

CIB — KOHIIEHTpAIlid METaly Y JOHHUX BIJKJIAJEHHSX, MI/KT.

Koedimient nonnoi akymymsiii (KJIA) po3paxoByBanu 3a hopmysor:

KA = CnB / CBomgu

OTpuMaHi pe3yJbTaTH ONpalbOBYBaJIM 3a JOMOMOTOI0 CTaHIAPTHUX METOIB
CTaTUCTHKH 3a JoroMoroto nporpamu Microsoft Excel.

PesyabTatn Ta obrosopennsi. Ilin yac BigOOpy mpoO COJIOHICTH BOJIU B
miBIeHHIM uactuHi akBaTtopli Kin B miTHbo-ociHHIN mepiogu  2005-2006 pp.
KoJinBanachk B Mexkax 116-160 %o, Bocenu 2010 p. — B Mexkax 265,8-280 %o, a HaBecHI
2015 — B mexax 238-248 %o. CoJOHICTH BOAM B IIEH Tepioa B KaHAII CTOKY 3
ITepecuncrkux ctaBkiB KonmBajach Bif 1,1 mo 7,0 %o, B cTokax 3 KopcyHITIIBCBKHX
cTaBkiB — B Mexax 0,9-3,6 %o, cTpyMKiB — 3,2-5,9 %o. AKTUBHA peakIlisi cepeoBHINa
y BCIX BOJIOMMax KOJUBAJIaCh B MEXKax HEUTpasbHa - CI1a00yXHa.

BwmicT Baxkkux MertaniB y tanomax Ulva intestinalis 3 Kin Ta #ioro gomiuBiB i
CepeIOBUII 1X 3pocTaHHs (BOAA, IOHHI BIAKIAIEHHS) Ta KOS(IIIEHTH HAKOMWYEHHS
BOKKMX METaJIIB (PO3paxoBaHi 3a cepeHIMU MTOKa3HUKAMU) HaBeIeHO B TabI. 1, 2.

B nepiox mocmimkenHs BMICT y BoAl K HAMTOKCHMYHIMUX 1711 G10TH METalliB
kaamito (Cd) 1 mmomOymy (Pb) B 10 1 2,5 pasiB (3a cepeqHiMH 3HAYEHHSIMU)
BIJIMOBIJIHO TIEPEBUIIYIOTh BCTAHOBJICHI /I pEKpeariiHux BOAOWM HOpMaTuBU. B

JOTUTMBAx B Iled yac crmoctepiraerbesi nepeunienHss ['JIK nume nns xagMmiio y
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2-5 pasiB (auB. Tabm. 1, 2).

Cepenniii BMicT nux TokcukanTiB y Taomax Ulva intestinalis 3 Kin mpakrtuano

Ha Mexi M/IP 3rigHo HamioHansHOTO cTaHAApTy M1 TPOJAOBOIBYOT CUPOBUHU (IS

Mopchkux Bogopocteit Pb — 0,1 mr/kr; Cd — 0,050 MI/kr 1 He epeBHILye HOPMATHBH

Mixunapoanoro cranaapty (Pb — 0,574 mr/kr, Cd — 0,02 mr/kr) (Tabun. 1).

Taoanna 1

KOHHeHTpaHiﬂ Ba’KKHX MeTaJjliB B KOMIIOHEeHTax ekocucremu Ki ta

MOKA3HUKH HAKOIMYEHHS Ba:KKUX MeTadiB B Tajgomax Ulva intestinalis (KBH)

Ta JoHHHUX Biakiaaaax (KJIA)

KoHmeHTparlis Ba)KKHX METAlliB y KBH
Enement T?ﬁt?abgﬁ)riaﬁjils\fa BOJI, MI/om3 | JIOHHAX BiIIHOCHO BMiCT.y BM]iacii[)If{ (;:;(a)my KJA
/e BiZIKJIaiaX, MI/KT | MeTaiy y BOJi y JIB
Cu 1,2?32-;‘,1275 0,0légzgg?% 8,7184:’245308 337 0,09 386.4
Cr 3,2;12-(836300 0’023?_6%144 3,8;:;53:,59 319 0,39 81.1
Ph 0,13,11-36142 0,05&2)-7%3984 8,1;;)1,97 17 0,01 1177
cd 0,018,10-2;1056 0,0033-1%2114 1,45522,53 42 0,02 184.6
[IpumiTka — y yuCeIbHUKY TPAHWYHI 3HAUYEHHS, 3HAMECHHUKY — CepeIHI.
Taoaunga 2

KoHueHnTpauisi BAa’KKMX MeTaJIiB B KOMIIOHEHTAX €KOCHCTEeMH JI0IJINBIB

KJ1 Ta nOKa3HUKHM HAKOIMMYECHHS BAKKHX MeTaJiB B Tajgomax Ulva intestinalis

KoHeHTparist Ba)KKHX METaliB y

Horumeu Kn Enement tanomax Ulva . 5 KBH

. L BOJI1, MI/IM

intestinalis, mr/kr

0,246-2,367 0,007-0,014
Cu 1,422 0,010 142,2

Kanaim  crokiB 3 1,421-8,145 0,007-0,045
Iepecuncbkux i Cr 3,678 0,025 147.1
KopcyHiiBchbKkux Pb 0,206-1,722 0,025-0,041 247

CTaBKiB 0,766 0,031 !
0,0297-0,3021 0.0004-0,0041

Cd 0,107 0,0020 536

0,316-3,223 0,014-0,030
Cu 2,052 0,022 933

0,955-4,075 0,010-0,040
S Cr 2,698 0,026 1038
Py o 0,482-1,073 0,009-0,033 338

0,754 0,023 !
0,0320-0,2191 0,0037-0,0064

Cd 0,103 0,0049 21,0

B tanomax Ulva intestinalis 3 mommBiB crocrepiraersest nepesuiieHas MJIP
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K HaAIlOHAJIbHUX, TaK 1 MDKHaApOOHUX cTaHmaptiB g Pb B 7,6 1 1,3 pasu
BiamoBinHO, st Cd — B 2,1 1 5,4 pasu BiAnoBiAHO (AuB. Ta0:. 2).

VY nonHux BifgkiaageHHsX Ki y HaWOUIBIIMX KOHIIEHTPAIISIX HAKOMHWYyBaBCS
kynpym (Cu), B ranomax Ulva intestinalis — xpowm (Cr).

CepenHi KOHIIGHTpaAIlli JOCTIUKEHUX BaXKUX MeETaliB B KOMIIOHEHTaX
exocuctemu Kit 1 HOro JIOMJIMBIB YTBOPIOIOTH HACTYIIHI CITaJIHI PSJIN:

Kyanonuyvkuii numan:

Boga: Cr > Pb > Cu > Cd;

nonHi Bigknanenus: Cu > Pb > Cr > Cd;

tanomu Ulva intestinalis: Cr > Cu > Pb > Cd.

Jlonnueu numany:

Bozxa: Pb >Cr > Cu > Cd;

tanomu Ulva intestinalis: Cr > Cu > Pb > Cd.

Onepxani pesynbratu (Tadn. 1, 2) cBimuaTh, mo JoHHI BigkiaaaeHHs ta Ulva
intestinalis akymyJrOIOTH TOpPIBHSIHO 3 BOJOK METAIM B 3HAYHO OUIBIINX
KOHIICHTpawisx. [IpudomMy HalO1IbII IHTEHCUBHO TasioMaMH 3esieHoi Bogopocti Ulva
intestinalis BuTy4aroThCsI 3 BOJHOTO CEpPENOBHUINA XpOM 1 Mink (KoedimieHTH
OlonakormmueHHs >100).

Bapto Big3HauuTH, 110 B TPICHOBOAHUX 200 CI1a00COJIOHUX BOJIOMMAX TaJIOMU
Ulva intestinalis akymysr0l0Th TOKCHYHI MeTaaud  e(EKTHBHIIIE HIK B

rinepramaHomy Ki (puc. 2).

5 - K
i)
s 4 - B CTpyMOK Ha IpaBoOepexki
=
L
E e 3 CTpyMOK Ha JIiBOOEpexoKi
=
E E 2 B Kanan croky 3 Ilepecuncprux
= CTaBKiB
& ® Kanan croky 3 KopcyHmiBcbknx
z 17 CTaBKiB
=

0 r . .

Cu Cr Pb Cd

Puc. 2. Konuenrpanisi Bazkknx merasiB B Taomax Ulva intestinalis 3 Ku Ta iioro
JNOILIUBIB (32 cepeaHiMu 3HaYeHHsAMH B nepioa 2005-2015 pp.)
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Anani3 koeQilieHTIB 010aKyMyIsiii CBIAYATH MpO e(QEeKTHUBHUM mepexin
Baxkux mertamiB o Ulva intestinalis mepeBaxkxno 3 Bomu, a Bucoki 3HaueHHs KA
BKa3yIOTh Ha T€, 1110 HAMOUIbIIIa aKyMYJISIIS TOCTIKEHUX MOIIOTAHTIB 30CEpe/KeHA
B JIOHHUX BiAKJIagax. BMicT BaKKUX MeTamniB crerugpiqHuii U1t KOXKHOTO 3 METaiB.

Caipn BiamiTuTH, mo koedimientu 6ioakymyssnii (KbH) ta nonHoi akymymsiii
(KJIA) 103BOJISIIOTh BUSBUTH HAWBKIIMBIII MOTEHIlIHHI 3a0pyaHIOBaYl BOJHOTO
CEpEeIOBHINA 1 CBITYATh PO Te, IO K JIOHHI BIIKIAIM, TaK i 3e1eHi Bogopocti Ulva
intestinalis e iHpOpMATUBHUMH IOKa)KUYMKAMH XIMIYHOTO 3a0pYAHCHHS BOJOHM
BOKKHUMU METaTaMH.
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USE OF ENDOVASCULAR SURGERY IN CHRONIC
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Abstract: The results of endovascular operations in 286 patients with chronic
threatening ischemia of the lower extremities were analyzed. The analysis of the
results of these operations indicates the promising potential of their use in this
pathology.
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Introduction. Occlusive-stenotic diseases of the arteries of the lower
extremities affect more than 200 million people worldwide with an estimated annual
incidence of 220 to 3500 cases per 1 million people, and chronic life-threatening
ischemia of the lower extremities (CLTI) affects up to 11% of this population.
Patients with CLTI are at risk for two significant consequences. First, reduced blood
flow to the lower extremity increases the rate of amputation without proper therapy
for vascular repair. Secondly, the presence of CLTI indicates systemic atherosclerotic

damage to the arteries. CLTI is a medical and social problem. Thus, the frequency of
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limb amputations without proper treatment in patients with CLTI reaches 40% within
6 months. It should be noted that one year after the development of CLTI, their
mortality is between 20% and 25%, mainly due to cardiovascular events. In addition
to the serious health consequences associated with CLTI, the economic impact of the
disease is substantial, with an estimated annual cost of approximately $12 billion in
the United States alone [ 1, p. 252, 2, p. 1493, 3,p. 1,4, p. 1, 5, p. 441].

Despite the negative consequences of CLTI, the problem of its treatment
remains unresolved. The experience of the vast majority of angiosurgeons dealing
with this problem indicates that conservative therapy in the treatment of patients with
CLTI is ineffective. At the same time, the use of revascularizing surgical
interventions is a promising direction in the treatment of patients with CLTI, since
only the restoration of the main blood flow can save the limb and improve the quality
of life of patients [6, p. 429,7, p. 2305,8, p. 165].

However, the characteristics of the course of CLTI influence the choice of
certain methods of limb revascularization. In particular, this is the high prevalence
and multi-layered nature of atherosclerotic lesions of the arteries of the
femoral-popliteal-distal segment, which accounts for 65-85% of the total number of
all cases of CLTI: rapid progression of critical ischemia with subsequent necrosis or
gangrene of the distal parts of the foot; occlusion of the arteries of the lower leg,
which excludes the use of bypass surgery; concomitant pathology - advanced and
senile age of patients, which directly affects the choice of the method of limb
revascularization and the course of the postoperative period, as well as patients with
diabetic foot syndrome, in whom the distal type of lesion of the arteries of the lower
limb prevails [6, p. 429, 7, p. 2305].

Therefore, the choice of surgical tactics for CLTI is always a dilemma between
the desire to restore blood flow in the affected limb as much as possible by expanding
the volume of the operation and reducing its trauma. In this regard, there is also no
clear answer regarding the use of open (bypass) and endovascular surgical
interventions [8, p. 65, 9, p. 43, 10, p. 18,]. It should be noted that recently, a number

of scientific articles have been published that indicate the prospects for the use of
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endovascular operations for limb revascularization in conditions of CLTI with a
predominance of distal type of occlusive-stenotic lesions of the arterial bed [11, p. 15,
12, p. 1020, 13, p. 344, 14, p. 199]. This is also supported by the findings from the
BASIL 2 (Bypass versus angioplasty for severe ischaemia of the leg) study, which
suggests a strategy for first endovascular revascularisation in patients with
CLTI - “first revascularisation than venous bypass”. This conclusion was presented at
the International Symposium of Vascular Surgeons (April 25-27, 2023, London)
[16, p. 718, 17, p. 3454].

Purpose of the study: To substantiate the use of new tactical and technical
measures to increase the effectiveness of endovascular operations in chronic
threatening ischemia of the lower extremities.

Materials and methods. The results of endovascular operations in 286 patients
with CHINC, aged 62+8.2 years, operated on at the Center for Cardiovascular and
X-ray Endovascular Surgery of Ternopil City Communal Hospital N. 2, for the
period 2012-2024, were analyzed. There were 187 men and 99 women. According to
Rutherford's classification, 69.1% of patients had stage I1l, 30.9% had stage 1V of
limb ischemia. Ultrasound examination of arterial vessels was performed on a Vivid
3 device (“General Electric”, USA) with a 5-10 MHz sensor and the corresponding
standard software package of the specified company for examination of the arterial
system. To determine the location of the atherosclerotic occlusion and its extent,
spiral computed tomography angiography in 3D imaging was used or
aorto-arteriography was performed on an angiographic complex from the Siemens
company. Analyzing the frequency and localization of occlusal lesions, we found that
according to the TASC Il classification by occlusion levels, type A was diagnosed in
9.1% of patients, type B in 49.7% of cases, and type D in 41.2% of patients. The
length of atherosclerotic occlusions in 57 (20%) patients was from 15 to 20 cm, in
121 (42.3%) patients - up to 15 cm, and in 108 cases (37.7%) more than 20 cm. In
75% of patients with CHINC, we found damage to the distal segment, which caused
certain tactical and technical problems during the restoration of blood supply to the

limb. Thus, extensive and multi-level atherosclerotic occlusions require non-standard
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solutions when performing endovascular surgical interventions against the
background of HZINC and fall into the category of "desperation™ operations, which,
despite the pros and cons, preserve the patient's and surgeon's hope for limb
preservation. To determine the use of certain endovascular surgery options, we used
the paradigm of scientifically based limb revascularization in CLTI — PLAN (Patient
risk, Limb severity, and Anatomic complexity). Thus, the patient's risk of surgery
was assessed; the extent of limb damage was assessed using GLAAS (Global Limb
Anatomic Staging System) and WI-FI (wound, ischemia, foot infection); the
anatomical complexity of the disease and the angiosomal pattern of ischemic foot
damage [18, p. 517].

To perform balloon dilation of the infrainguinal artery, antegrade access,
access from the contralateral femoral artery, puncture or open access from the
popliteal artery were used, which allowed manipulation of the proximal and distal
segments of the femoral or tibial artery. Thus, in the case of an occlusive process on
various segments of the superficial femoral artery up to 15 cm in 111 (38.8.3%)
patients, balloon dilation of this segment was used using the "sliding” or "drilling"
technique, followed by stenting with a self-expanding Terumo Misago stent (Japan)
or a Palmas Cordis stent (USA).

Intraluminal balloon angioplasty was used in 108 patients (37.6%) with
extensive occlusions in the femoral-popliteal-distal artery (more than 20 cm). To
perform it, a guide catheter was used to create a stop located 1-2 cm above the
occlusion and a microcatheter on a 0.035” hydrophilic guide. This allowed for
guaranteed passage of occlusions and stenosed areas of the arteries. After that, the
microcatheter-guide system was replaced with a regular Teflon 0.035” guide. The
advantages of this method were the ability to remove the guidewire and perform
angiographic control to determine the position of the system and, if necessary,
determine the direction of movement of the guidewire. The manipulation ended with
the introduction of a balloon catheter along the guidewire and its subsequent
positioning. For vasoballoon dilation, as a rule, we used balloons of different

diameters, starting with a balloon 1-2 cm smaller than the diameter of the artery, and
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ending with a balloon of nominal diameter. In this case, slow and prolonged dilation
was performed (up to 5-10 minutes). In 61 cases, balloon dilation of the femoral and
popliteal arteries was supplemented with stenting. The following options were used:
one stent or two stents in an ‘“end-to-end” configuration. Arterial stenting was
supplemented with balloon dilation of the segment above, between, or under the
stents. Recoil phenomenon was observed in 17 patients, in whom stenting of the
dilated artery section was performed to prevent early restenosis.

In 31 cases (10.8%), subintimal angioplasty was performed using the Re-Entry
Outback device (Cordis, USA). The indications for its implementation were:
a) extensive occlusions; b) unsuccessful attempt at intraluminal blood flow
restoration; c) the presence of a large collateral branch, which departs directly at the
site of occlusion; d) in the absence of a “stump” of the main vessel (when attempting
to pass intraluminally, the conductor constantly falls into the collateral branch);
e) occlusion of the superficial femoral artery from the mouth; e) recanalization after
vessel perforation (the use of the subintimal technique allows you to bypass the
perforation area and find a new path for passing the occluded area); g) calcified
lesions (attempted intraluminal lesion of such a dense lesion leads to the conductor
following the path of least resistance — the subintimal space). In 37 patients,
IN. PACT Admiral balloons (Medtronic Inc. USA) coated with PACLITAXEL or
SIROLIMUS were used during balloon angioplasty. In all cases, this angioplasty
method was used for balloon dilation of the femoral-popliteal region. The SAFARI
method (subintimal arterial flossing with antegrade-retrograde intervention) was
applied in 14 (4.9%) patients. We used this method: a) in cases of damage to the
popliteal artery with a transition to the tibio-peroneal trunk and the tibial artery;
b) extensive occlusions of the tibial arteries; c) with unsuccessful intraluminal
passage of the tibial arteries. In these cases, the ipsilateral antegrade approach was
used.

We used the retrograde technique after the antegrade technique proved
ineffective. The decision to use the retrograde technique was made by us after a

careful assessment of wound healing and analysis of the angiosomal pattern of the
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ischemic foot lesion. Retrograde approaches included techniques such as access
through the distal tibial or dorsalis pedis artery (14 cases), transpedal arch technique
(3 cases), antegrade and Retrograde Tracking and Dissection (CART) / Reverse
CART (3 cases), confluent balloon technique (2 cases).

The evaluation of the results of endovascular operations was carried out upon
discharge of the patient from the hospital, 3 and 6 months after the operation and was
based on clinical data, data from ultrasound Doppler of the arteries with measurement
of the ankle-brachial index (ABRI). Changes in clinical status were assessed using
the Rutherford scale (1997): 0 — no change (no change in the degree of ischemia and
no increase in ankle-brachial index); +1 — minimal improvement (increase in
ankle-brachial index by more than 0.1, but no clinical improvement, or, conversely,
clinical improvement without an increase in ankle-brachial index by more than
0.1) +2 — moderate improvement (at least 1 degree of ischemia, ankle-brachial index
did not normalize, but increased by more than 0.1), +3 — significant improvement;
- 1 —slight deterioration; - 2 - moderate deterioration; - 3 — significant deterioration.
In order to assess the state of the microcirculatory bed, a study of the partial pressure
of oxygen in the superficial soft tissues of the lower limb (transcutaneous oximetry)
was conducted. For measuring tcpO2 a transcutaneous oximeter from RADIMETER
(Denmark) was used. To obtain tcpO2, a Clark sensor was placed on the foot in the
area of the first interdigital space and in the heel area. We used the following criteria
to assess the degree of preservation of microcirculation: | degree of microcirculation
disorders (compensated tissue metabolism) - tcpO2 > 30 mmHg; Il degree of
microcirculation disorders (subcompensated tissue metabolism) - tcpO2 = 20-30 mmHg;
11 degree of microcirculation disorders (decompensated tissue metabolism)
tcpO2 < 20 mmHg.

The effectiveness of endovascular operations was also assessed by the intensity
of pain syndrome using a digital rating scale - Verbal Descriptor Scale (Gaston-
Johansson F., Albert M., Fagan E. et al., 1990). The Verbal Rating Scale allows you
to assess the intensity of pain through a qualitative verbal assessment. According to

this scale, there are six possible options for assessing pain: 0 - no pain; 2 - mild pain;
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4 - moderate pain; 6 - severe pain; 8 - very severe pain; 10 - unbearable pain. To
assess the effectiveness of endovascular operations for CHIC, a treadmill test
(Garduer-Skiner protocol) was also used, which was performed on a treadmill with
zero incline, at a speed of 3.2 km/h, until the patient experienced pain in the lower
extremities.

Research results and discussion. After analyzing the results of reconstructive
surgeries, we noted that clinical success in the first 6 months was achieved in 171
(81.8%) patients. Including, significant improvement in the condition of the limb
occurred in 94 (45.0%) patients, moderate improvement was noted in 73 (34.9%)
patients, no changes in 26 (12.4%) cases, and moderate deterioration was observed in
16 (7.7%) patients. According to transcutaneous oximetry data (Table 1), on the 14th
day after restoration of blood supply to the limb, an increase in tcpO2 values was
noted in the vast majority of patients (219 — 76.6%).

Table 1

Results of transcutaneous oximetry measurements before surgery and 14,

30, and 60 days after endovascular surgery

tcpO2 Patients 286

indicators Before 14 days after | 30 days after 60 days after
surgery surgery surgery surgery

Grade | - - 31 52 66

(tcpO2>30

mmHQ)

Grade Il - 169 188 213 172

(tcpO2 20-30

mmHQ)

Grade 11l - 117 67 21 48

(tcpO2 20-30

mmHgQ)

Subsequently, the maximum increase in tcpO2 occurs at 1-2 months. It persists
for 6 months of observation. Such fluctuations in tcpO2 levels after endovascular
operations can be explained by the presence of postoperative edema of the foot and
lower leg, which disappears over time, as well as the probable adaptation of the

microcirculatory bed to the restored blood flow. Reperfusion injury to tissues and, as
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a consequence, local inflammation may be an additional factor in the delayed
increase in oxygen tension. Before endovascular operations, the intensity of pain
syndrome in patients with critical limb ischemia was: moderate pain in 176 (61.6%)
patients, severe pain in 73 (25.5%) cases, and very severe pain in 37 (12.9%) patients.
After reconstructive surgery, the intensity of pain significantly decreased on the 3-4th
day after its performance, and after 7-12 days, most patients (213 -74.5%) did not
complain of pain in the limb. Analysis of the treadmill test showed that in patients
with critical lower limb ischemia, the distance of pain-free walking before surgery
was on average 64.3=11.5 meters (p<0.05). 20 days after endovascular surgery, this
distance increased to 92.4+8.1 meters, and after 2 months, patients covered a distance
of 115.6£7.9 meters, and after 6 months - 131£9.2 meters (p<0.05). Thus, clinical
improvement in the condition of the limb was achieved in a significant majority of
patients, regardless of the initial stage of limb ischemia, which indicates high
effectiveness in the early postoperative period of balloon angioplasty and arterial
stenting in occlusive-stenotic lesions of the arteries of the lower extremities.
Long-term results of endovascular interventions during dispensary observation
of operated patients were monitored at 6, 12, 18, 24 and 30 months. For this purpose,
we identified 3 groups of patients: Group 1 (111 patients) — only balloon angioplasty
was performed; Group 2 (108 patients) — balloon angioplasty with stent implantation
was performed; Group 3 (37 patients) — balloon angioplasty was performed with
medically coated balloons. It was found that in patients of the first group, the patency
of the reconstruction zones for a period of up to 30 months was 39.5%. Restenosis
occurred in 28 (25%) patients, and reocclusion in 35 (35.3%) patients of this group.
Moreover, the highest frequency of restenosis and reocclusion occurs in the first 6
months - 40%. If 18 patients with restenosis were successfully treated with repeated
balloon angioplasty and stenting, then with endovascular reocclusion, artery patency
was restored in only 12 patients. In patients of group 2, patency in the stented area
within 30 months was 48.2%. Restenosis occurred in 20 (18.5%) cases, and
reocclusion in 23 (21.3%) patients. The main number of restenosis and reocclusions

also occurs in the first 6 months of observation - 39.8%. However, after angioplasty
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using drug-coated balloons during the specified observation period, the frequency of
the above-mentioned phenomena is significantly lower. Thus, the patency of the
reconstruction zone was in 58.3% of cases, restenosis was noted in 13.5% of patients,
and reocclusion in 17.6% of patients. In general, the cumulative patency of vessels
after endovascular operations was: 1 month - 945%, 2 months - 82.3%,
6 months - 77.4%, after a year - 58.1%, after 2 years - 49.8%. Cumulative limb
survival after endovascular surgery was: 1 month — 92.4%, 3 months — 80.3%,
6 months - 72.6%, and 1 year later — 65.1%.

Conclusions. 1. The use of endovascular surgical interventions is a promising
method of treating chronic life-threatening critical ischemia of the lower extremities,
especially in elderly and senile patients, who have a high risk of postoperative
complications when using bypass surgery.

2. In chronic life-threatening critical ischemia of the lower extremities, balloon
angioplasty with subsequent stenting or balloon angioplasty with a medically coated
balloon (paclitaxel or sirolimus) should be used, based on the results of the early and
late postoperative period.
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Abstract. This study assessed the pathomorphological picture of patients with
recurrent Setton's aphtha on the oral mucosa. Based on the results obtained, histology
of recurrent deep cicatricial aphthae revealed areas of necrosis with complete loss of
epithelium and basement membrane, as well as inflammation of the basement
membrane, mucous and submucous layers, dense periglandular infiltrates with
involvement of the salivary glands of the peripheral region.

Key words. Recurrent Setton's aphtha, oral mucosa, pathomorphological

picture, aphthous stomatitis.

Relevance. Recurrent aphthous ulcer (RAU) is the most common disease of
the oral mucosa and affects 20% of the general population. Both terms "aphthous
stomatitis" and "aphthous ulcers" carry the same pain, and both can be used.
However, recently the term "Aphthous stomatitis” has been used. Recurrent small
aphthae account for 80-85% of all aphthous stomatitis [2, 4, 8].

According to morphological signs, aphthous stomatitis is divided into three
separate groups: small, large and herpetiform. According to the ICD-10 classification,
we registered the following forms of recurrent aphthous stomatitis (RAS) (K12.0
recurrent aphthae of the oral cavity) [4, 5,7, 9].

Aphtha of Setton (AS) is characterized by long-standing and necrotizing ulcers

of the oral mucosa that persist, subside, and recur over varying periods of time.
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Although the disease is benign, persistent pain and obstruction can make it difficult
for patients to perform daily activities. Many believe that an autoimmune or
hypersensitivity mechanism is possible. Sometimes AS may be a sign of systemic
diseases, so it is very important to establish the correct diagnosis in order to prescribe
appropriate therapy. The diagnosis is made only on the basis of clinical data and must
be differentiated from other causes of recurrent ulceration [2, 3, 6].

Oral aphthae are a characteristic feature of frequent neutropenia, and patients
with large aphthae (Sutton's aphtha) have a greatly reduced neutrophil count. Rapid
healing of aphthae with granulocyte colony-stimulating factor and frequent
neutropenia clinical response to such applications have shown that neutrophils play
an important role in the healing of recurrent aphthae (Manders et al., 1995).

Aphthosis of Setton is characterized by pronounced activation of
proinflammatory processes and morphological changes in the oral mucosa [1, 5, 6,
10]. The above review emphasizes the need for a comprehensive approach to the
diagnosis and treatment of this disease, which can lead to a decrease in the frequency
of relapses and an improvement in the quality of life of patients. In this regard, it was
relevant to study the features of the pathomorphological manifestation of Setton's
aphtha of the oral mucosa.

The aim of the study is to evaluate the pathomorphological picture of patients
with recurrent Setton's aphtha on the oral mucosa.

Materials and methods of the study. The study was conducted in the
outpatient clinic of therapeutic dentistry of the Tashkent State Dental Institute. The
study involved 42 patients suffering from recurrent aphthous stomatitis, with a
relapse rate of 2 or more times a year, men and women aged 18 to 54 years and
10 - without pathology of the oral mucosa (OM). No significant differences were
found among the gender indicators. Pathomorphological studies were conducted in
the pathohistological laboratory of the Republican pathoanatomical center, staining of
micropreparations was carried out using hematoxylin and eosin dyes. When viewing
and describing micropreparations, an electron-binocular microscope CYAN Model
DN - 300M was used. with an attachment 34 MP MICROSCOPE Camera,
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ocular-objective magnification from X -100 to 400.

Statistical processing of the results was carried out using the Student's t-test on
a computer using the modern statistical analysis package STATSOFT Statistica 6.0.

Results and discussion. Gamma/delta (y/5) T cells are capable of recognizing
non-peptide molecules typically associated with microorganisms and suppressed
cells. Although the y/5 T cell population represents only 5% of circulating T cells,
their numbers in the peripheral blood were higher in patients with RAU or Behget,
especially in the active phase of the disease (Pedersen et al. 1994). Biopsy shows a
superficial ulcer and chronic inflammatory infiltration covered by a fibrinous exudate
containing granulation tissue. Early RAS lesions show large granular lymphocytes
and CD4 lymphocytes with focal degeneration of basal cells and formation of small
intraepithelial vesicles.

We found the presence of a large number of macrophages filled with
phagolysosomes containing the remains of neutrophilic granulocytes, interpreted as
the main role of macrophages in removing the remains of neutrophils. On the 6-7th
day, superficial tissue necrosis with fibrinous exudate containing a large number of
erythrocytes forming coagulated fibrin and hemorrhagic foci is noted in the ulcer
area. Neutrophils and cellular debris cover this necrotic area. The epithelium is
infiltrated by intraepithelial lymphocytes and some neutrophils. Neutrophils are
concentrated in the center of the ulcer, and mononuclear cells are concentrated on the
periphery.

At 14-16 days, it is defined as an epithelial-covered area starting from the ulcer
edge and reaching the biopsy nerve, called the periulcer area. In the non-ulcer area,
there is a pronounced leukocyte infiltration, depending on the density of lymphocytes
exceeding the number of neutrophils. The number of monocytes/macrophages in the
tissues around the ulcer and the density of mast cells in the lamina propria have
increased. Lymphocytes in aphthous ulcers are mainly T cells, and only 5-12% of all
cells are B cells. Small amounts of plasma cells and eosinophils can be found,
especially in the late stages of the lesion. The RAS lesion is a focus of perivascular

mononuclear infiltration due to dilation of blood vessels.
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Consequently, the histology of recurrent deep-scarring aphthae (scarring-
deformed form of chronic recurrent aphthous stomatitis — Sutton's aphtha) revealed
areas of necrosis with complete loss of epithelium and basement membrane, as well
as inflammation of the basement membrane, mucous and submucous layers, dense
periglandular infiltrates with involvement of the salivary glands of the peripheral
region.

Thus, it can be concluded that the tactics of a dentist-therapist used in aphthous
stomatitis will not give a positive effect, and should be aimed at enhanced

regeneration and prevention of scarring.
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Annotation: The work is devoted to the problem of gastro duodenal bleeding
of ulcer origin. The article presents an analysis of scientific research on this issue,
modern views on gastrointestinal bleeding, their treatment and statistical data on the
prevalence of this disease. The issues of prediction and prevention of ulcerative
gastrointestinal bleeding are considered.
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The problem of treating acute duodenal ulcer bleeding remains relevant. Over
the past decade, the incidence of gastric and duodenal ulcers in our country has
doubled. The number of patients with gastro duodenal bleeding in the structure of
complications of peptic ulcer disease has increased.

In Ukraine, about 50 thousand patients with gastrointestinal bleeding are
hospitalized annually. The most common causes of bleeding are peptic ulcer (57.9%),
erosive-hemorrhagic gastritis (17.0%), gastric tumors, Mallory-Weiss syndrome
(10.0%), varicose veins of the esophagus and stomach (8.4%), etc. [1, 2, 3, 4, 5].

It is estimated that 4 million people worldwide are affected by peptic ulcer
disease each year. Over the past 3 decades, the average age of patients at diagnosis
has increased from 40 to 60 years; the disease, which previously predominated in
men, now affects both sexes equally, and ulcers are more common in women than in

men. is localized in the stomach than in the duodenum. At the same time, duodenal
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ulcers occupy the first place (67.8% of cases) among diseases causing acute bleeding
In the upper gastrointestinal tract [1, 2, 4, 5].

Statistical data of the author Coghlan J., indicate an annual increase in the
number of gastrointestinal bleeding in peptic ulcer disease [7].

According to the scientist Mavrogeorgis A., the ten-year increase in the
number of cases of gastro-duodenal ulcer bleeding exceeded 100% [16].

In America, according to research by Meissner K., up to 300 thousand patients
are hospitalized due to gastrointestinal bleeding [17].

In European countries, studies by Kohler B., Miller L.S., Smith A.C., Szabo S.
prove that gastrointestinal bleeding from the upper digestive tract is from 48 to
144 people per 100,000 population [12, 18, 23, 24].

In Italy and Great Britain, researchers Porter D., Walt R., in their works
describe the rates of acute duodenal ulcer bleeding up to 103 people per 100,000
population [20, 27].

Franzin G., provides data on cases of gastrointestinal bleeding in western
Scotland - 172 people per 100,000 population [10]. The authors Ondrejka P. et al.,
provide examples of gastro-duodenal bleeding of ulcer etiology which increased from
20.0% to 51.0% [19].

Despite significant progress in pharmacotherapy, the authors T. Rockall et al.,
emphasize that the number of ulcerative gastro-duodenal bleedings remains
practically unchanged or has an increasing trend in patients [21].

K. Thon et al., argue that acute ulcerative gastro duodenal bleeding is one of
the most complex and common diseases in emergency surgery and gastroenterology,
therefore, the mortality rate in the event of the disease is kept within 6.0%-10.0%
[25].

The author Seewald S., provides data on the number of patients who develop
ulcerative gastro duodenal bleeding, the number of patients is constantly increasing
and amounts to 90 to 105 cases per year per 100,000 adult population, despite the
generally recognized effectiveness of modern anti-ulcer drugs [22].

According to Porter D., acute gastroduodenal bleeding can occur against the
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background of more than 100-120 diseases. The direct cause of bleeding in most
patients is an ulcer or erosion [20].

According to Walt R.'s research, ulcer bleeding accounts for 27.1 to 77.2% of
all gastrointestinal bleeding [27].

Kohler B., in his study, indicates that acute duodenal ulcer is the source of
bleeding in 40.0% of cases. [12].

Lai K., emphasizes that acute gastrointestinal bleeding consistently occupies
the leading place, ahead of ulcer perforations in this indicator [13].

According to Coghlan J., gastrointestinal bleeding complicates the course of
peptic ulcer disease in 10.0-15.0% of cases, and in a comprehensive analysis of all
complications of peptic ulcer disease, acute duodenal ulcer bleeding is observed in
4.2-16.0% of patients. [7].

Researcher Forrest J., in his work, emphasizes the high level of complications
and mortality, which determine the absence of a generally accepted concept of the
treatment of acute gastro duodenal bleeding and disagreements in substantiating
indications regarding the optimal timing of surgery, the scope of surgical
intervention, and the role of methods of temporary homeostasis through the
endoscope [9].

Porter D., and Walt R., in their works highlight the issue of overall mortality,
where postoperative mortality prevails, which is most often associated with surgical
intervention, critical blood loss, cardiovascular failure, postoperative peritonitis, etc.
[20, 27]. Researchers L.Laine et. al., in their works, note that complications are the
cause of most deaths associated with peptic ulcer disease [14].

Franzin G., Meissner K., emphasize that overall and postoperative mortality is
the main criterion for the effectiveness of treatment tactics. The mortality rate in
ulcerative gastrointestinal bleeding remains high, and according to the authors, it
remained within the range of 10.0% to 30.0%. According to the authors, prevention
and improvement of anti-ulcer therapy, active diagnostic and active surgical tactics
contribute to a significant reduction in mortality rates — from 5.0% to 10.0%. The

authors proved that the mortality in the long term after treatment is probably three
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times higher compared to the control group (without a history of bleeding) — 34.1%
versus 12.1% (p<0.001), with observation for 32 months. An increased risk of death
Is observed within 3 years after bleeding. Also, factors of mortality in the long term
after peptic ulcer bleeding after 10 years of follow-up are given, namely: age,
comorbidity, male gender, anemia, smoking [10, 17].

According to Szabo S., a significant feature of ulcerative gastroduodenal
bleeding is the tendency to recurrent bleeding in many patients, which increases the
risk of death by 10-20 times. At the same time, the authors note that among the
deceased, patients of older age groups (persons over 60 years old), whose clinical
data are complicated by the presence of concomitant diseases [24].

Amieva M., emphasizes that concomitant diseases and age affect the outcome
and are additional risk factors for recurrence. Firstly, they reduce the regenerative and
compensatory abilities of the body, and secondly, widespread atherosclerosis
prevents spasm of the atrophied vessel, leading, as a rule, to severe blood loss, and
reduces the effectiveness of endoscopic methods of hemostasis [6].

According to Tytgat G., primarily errors in treatment tactics in this category of
patients lead to a sharp increase in mortality in ulcerative gastroduodenal bleeding.
Taking into account current trends, it is possible to reduce overall mortality largely
due to improving the results of treatment of patients aged 50-60 years and older. [26].

Laine L., states that concomitant diseases of the cardiovascular system are a
factor predisposing to the development of upper gastrointestinal bleeding in the
elderly [14].

According to Christopher J., gastrointestinal bleeding is a factor that aggravates
the state of cardiodynamics, clinical status and prognosis of patients with myocardial
infarction. Another important aspect in the development of bleeding from the upper
gastrointestinal tract in patients with ischemic heart disease should be considered the
appointment of anticoagulant and thrombolytic therapy. The author notes that patients
over 60 years of age make up more than 35.0% of the total number of patients with
gastroduodenal ulcer bleeding, and surgical treatment in this group of patients is

associated with a high level of postoperative complications and adverse outcomes,
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which exceeds the similar indicator in young and middle-aged patients by 5-8 times.

The author emphasizes that the difficulties in treating acute gastroduodenal
bleeding of ulcer etiology in elderly and senile patients are explained by the fact that
in them the disease occurs against the background of age-related changes and the
presence of pathologies that significantly worsen the treatment. [8].

Gannon B., in his works notes that the localization of gastric ulcers, as well as
their combination with gastric ulcers of a different location can be considered as one
of the risk factors for the development of gastrointestinal bleeding. Bleeding is more
often observed from gastric ulcers, which are mainly located in 56.6% of patients in
the middle third of the body of the stomach; 19.5% — in the upper third of the body of
the stomach, 18.6% — in the pyloric and antral departments. Among patients with
ulcerative gastroduodenal bleeding, men predominate, in the age groups from 20 to
59 years (58.3%). The ratio of men to women with ulcerative gastroduodenal
bleeding is on average 3:1, which confirms the greater susceptibility of men to the
development of bleeding [11].

The data of researchers Franzin G., Szabo S., Walt R., in their works indicate
that bleeding from gastric and duodenal ulcers occurred in 80.5% of men and 19.5%
of women. The age distribution varied as follows: up to 30 years old there were 7.9%
of patients, 30-39 years old — 23.1%, 40-49 years old — 24.2%, 50-65 years
old - 25.9%, over 65 years old — 19.3%. Thus, after 50-60 years old, the risk of acute
gastroduodenal bleeding of ulcer etiology in elderly patients increases. [10, 24, 27].

Thus, the analysis of literary sources and the study of the prevalence of
gastroduodenal bleeding in patients with gastric and duodenal ulcers allows us to
conclude that ulcerative gastrointestinal bleeding occupies one of the first places in
the structure of complications of peptic ulcer disease and is accompanied by
consistently high rates mortality, the risk group is men of working age 40-50-60
years. The difficulties in treating acute gastroduodenal bleeding of ulcer etiology in
elderly and senile patients are explained by the fact that in them the disease occurs
against the background of age-related changes and the presence of pathologies that

significantly worsen the treatment. The problem of gastroduodenal bleeding of ulcer
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origin is very relevant and requires further study
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ROLE OF LABORATORY BIOMARKERS IN THE DIAGNOSIS OF
CEREBRAL MICROANGIOPATHY

Nadzhmitdinov O. B.,
Sheraliev O. K,
Andijan State Medical Institute

Because chronic endothelial dysfunction plays a major role in the development
of CMA, diagnosis and characterization of the disease in vivo using circulating
biomarkers may play an important role in better understanding the pathogenesis of
CMA [1]. These molecules include direct endothelial cell products that are altered by
endothelial activation as well as molecules reflecting endothelial injury or repair. The
relationship between plasma biomarkers and neuroimaging markers of CMA is not
fully understood. Systematic reviews [2, 6] are hampered by heterogeneity across
studies and have conflicting conclusions. Plasma biomarkers are generally elevated in
lacunar stroke compared with non-stroke controls (used in most studies), but the
differences are not surprising, especially in the acute phase of stroke. The situation is
less clear when comparing other MRI features of CMA, such as white matter
hyperintensities, outside the acute phase of lacunar stroke.

Activation of vascular endothelium plays a key role in pathological conditions
associated with inflammation. C-reactive protein (CRP) is a marker of systemic
inflammation and one of the most widely studied biomarkers in cerebrovascular
pathology. Current evidence suggests that plasma CRP levels directly affect
endothelial cells by reducing the expression and biological activity of endothelial
synthase Laboratory markers CSF/plasma albumin ratio, astrocytic protein S100p,
GFAP, NSE, TNFa, MMP BBB damage markers C-reactive protein, IL-6, IL-1,
VEGF, homocysteine, fibrinogen, ADMA, MMP-9, TNF-a Inflammatory markers
VFW, CAM1, ET-1/NO, VEGF Endothelial dysfunction markers ICAM-1,
VCAM-1, E- and P-selectins Adhesion markers ADMA, PPAR-y, PON Oxidative
stress markers LDL, Lp(a), LP-PLA2, ACE levels, BNP, NT-proBNP Cardiac
markers Plasma neurofilament (NfL) Markers of nerve tissue damage 25 nitric oxide
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(eNOS), decreased nitric oxide (NO) production and increased release of
vasoconstrictors and adhesion molecules such as ICAM-1, VCAML1 and E-selectin,
which play an important role in endothelial dysfunction [7].

In population-based studies, the results of the association of CRP with CMA
MRI markers have been contradictory. In three large cohorts, which included a total
of 5947 participants, CRP was significantly associated with white matter
hyperintensities [5,8], whereas in the remaining four cohorts, which included a total
of 5156 patients, no association was demonstrated [1, 4, 9]. Conflicting results were
also found in two longitudinal studies reporting CRP and white matter hyperintensity
progression. Patients with high baseline CRP levels had significantly greater
progression of periventricular white matter hyperintensities than those with low CRP
levels in the Rotterdam Study, although another study, the Three-City Dijon MRI
Study (3C-Dijon), found no significant association between baseline CRP levels and
the development of silent cerebral infarcts and white matter hyperintensities [9, 10].
Interestingly, two studies have examined the association between CRP and a more
sensitive marker of white matter changes on MRI, microstructural damage as
assessed by tractography, which found a significant association in two studies [8].

In addition, interleukins are associated with the degree of white matter
hyperintensity in the brain, which allows them to be considered as a marker of
chronic inflammation. Interleukins belong to a group of cytokines that participate in
the immune response. In the body, interleukin-6 is secreted by cells of the muscular
layer of blood vessels as a proinflammatory cytokine, in response to which the liver
synthesizes CRP. Most studies report an association of interleukin-6 as a 26
biomarker of cardiovascular diseases, especially in the presence of CMA [9]. An
independent association between IL-6 and white matter hyperintensity or “silent"
cerebral infarction has been shown in most population and hospital studies [7, 9].
However, the importance of this biomarker, along with CRP, has yet to be fully
established. For example, in the 3C-Dijon study, no association of IL-6 with the
progression of CMA MRI markers was found [8]. Elevated levels of asymmetric
dimethylarginine (ADMA) are associated with endothelial dysfunction and higher
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levels may be found in patients with CMA, and elevated ADMA may increase the
risk of silent cerebral infarctions [7]. Matrix metalloproteinase-9 is associated with
white matter hyperintensities [5].

In addition, many research groups have also studied several other inflammatory
endothelial biomarkers and their association with CMA and/or lacunar infarcts. Some
of them included E-selectin, neopterin, and vascular cell adhesion molecule [6]. The
vascular endothelial injury marker ICAM-1 is an independent risk factor for CMA
that is closely associated with the progression of white matter hyperintensities [4].
Oxidative stress is also considered as one of the mechanisms involved in the
formation and development of CMA. The Framingham Study reported lower
myeloperoxidase levels in patients with large white matter lesion volume and silent
cerebral infarcts [3]. It is likely that a short-term increase in systemic inflammation
may not be sufficient to induce the vascular inflammatory cascade leading to CMA,
but may contribute to the development of CMA with prolonged exposure.

The importance of the duration of inflammation may partly explain the
conflicting results obtained in cross-sectional studies, highlighting the limitations of
single measurements. Although the current literature does not yet establish whether
inflammation is a cause or merely a secondary consequence of CMA, basic research
suggests that inflammation and endothelial dysfunction are responsible, at least in
part, for the pathogenesis of CMA [10]. A possible link between storage products
(e.g., homocysteine) and other markers may be circulating metalloproteinases
(MMPs) and tissue inhibitors of metalloproteinases (TIMPS) [5]. MMP-9 levels have
been found to be significantly elevated in patients with white matter hyperintensities.
Furthermore, common polymorphisms of MMP-1, MMP-2, and MMP-3 have been
associated with white matter hyperintensities, particularly in the subcortex [4]. In
contrast to plasma biomarkers, there are few studies assessing biomarkers of CMA or
endothelial dysfunction using CSF samples [1]. Elevated levels of albumin and other
serum proteins in CSF have been reported in vascular dementia [7] and are a proven
indicator of severe progression of white matter lesions in CMA in the form of

confluent lesions. Serum neurofilament (NfL) levels in CSF significantly correlate
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with white matter hyperintensities and can be used as a potential marker of CMA
severity [58]. Astrocyte protein S100B may also be a potentially useful peripheral
marker of altered BBB permeability. Some studies have shown an increase in this
protein in neuroimaging-determined CMA [3].

In addition, brain plasma natriuretic peptide (BNP), N-terminal brain
natriuretic propeptide (NT-proBNP), angiotensin-converting enzyme,
lipoprotein-associated phospholipase A2 (LP-PLA2), high-density lipoproteins and
triglycerides (TG) levels are considered diagnostic markers of cardiovascular diseases
and in recent years they have been associated with cerebrovascular diseases,
including CMA [2, 5, 6]. The vascular marker in the form of the endothelin 1/nitric
oxide (ET-1/NO) ratio is one of the specific for patients with CMA. The balance of
endothelin-1 and nitric oxide ensures an adequate response of vasodilation, vascular
contractile function, blood vessel wall structure, protection of brain tissue, slowing

the progression of CMA and cognitive impairment.
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Abstract. The rapid expansion of digital technology has increased human
exposure to low-intensity electromagnetic fields (EMFs), raising concerns regarding
their long-term biological effects. This study explores the concept of “computer tooth
necrosis” — a hypothetical phenomenon characterized by necrotic changes in dental
tissues associated with chronic EMF exposure from computer devices. We employed
a multi-modal approach that combined in vitro experiments using human dental pulp
cell cultures, a clinical observational study comparing high-exposure subjects with
controls, and a comprehensive review of recent literature. Our in vitro findings
revealed that prolonged exposure to low-level EMFs (simulating computer emissions)
significantly elevated reactive oxygen species (ROS) levels, disrupted membrane
integrity, and induced markers of apoptotic cell death in dental pulp cells. Clinically,
individuals with extended daily computer use demonstrated early signs of pulp
degeneration, including increased tooth sensitivity and radiographic alterations

consistent with necrotic changes. These results suggest that chronic EMF exposure
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may trigger a cascade of oxidative stress and inflammatory responses that
compromise dental tissue viability. Preventive strategies, such as optimizing work
environments and incorporating antioxidant therapies, are discussed. Further research
Is warranted to validate these preliminary findings and to establish standardized
diagnostic criteria for computer tooth necrosis.

Keywords: Electromagnetic fields, computer radiation, dental pulp, necrosis,

oxidative stress, dental health.

Introduction. The integration of computers into everyday life has led to
ubiquitous exposure to electromagnetic radiation (EMR) from various digital devices.
Although EMFs emitted by computers are typically of low intensity, their continuous
nature has prompted research into potential long-term health effects. Recently,
anecdotal reports and emerging laboratory data have suggested that chronic EMF
exposure might contribute to subtle, yet clinically significant, changes in dental
tissues — a phenomenon we term “computer tooth necrosis.”

Dental tissues, particularly the pulp, are highly sensitive to metabolic
Imbalances and oxidative damage. Experimental studies in other cell types have
demonstrated that low-level EMF exposure can induce oxidative stress, disrupt
mitochondrial function, and trigger apoptotic pathways. In this context, dental pulp
cells may be particularly vulnerable due to their limited regenerative capacity.
Despite these concerns, research specifically addressing the dental implications of
computer-related EMR is scarce.

This study aims to elucidate the pathogenesis of computer tooth necrosis by
investigating cellular responses to EMF exposure, correlating these findings with
clinical observations, and proposing evidence-based preventive strategies. In doing
so, we address a significant gap in the current understanding of EMF-induced tissue
damage in the oral cavity.

Methods. In Vitro Experimental Study. Cell Culture and Exposure
Protocol: Human dental pulp cells were isolated from extracted third molars of

healthy donors following standard ethical protocols. Cells were cultured in
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Dulbecco’s Modified Eagle Medium (DMEM) supplemented with 10% fetal bovine
serum and maintained at 37°C in a 5% CO: atmosphere. Once reaching 80%
confluence, cultures were divided into control and exposure groups.

Electromagnetic Field Exposure: The exposure group was subjected to a
continuous low-intensity EMF (frequency: 2.45 GHz, power density: 0.1 W/m?) for 6
hours daily over a period of 7 days, simulating typical computer EMR exposure. The
control group was maintained under identical conditions without EMF exposure.

Biochemical and Morphological Assessment: Oxidative Stress: Intracellular
ROS levels were quantified using the dichlorofluorescein diacetate (DCFDA) assay.
Apoptosis Markers: Caspase-3 activity was measured via a colorimetric assay, and
gene expression of pro-apoptotic markers (e.g., Bax, p53) was assessed by
guantitative RT-PCR.

Cellular Integrity: Light microscopy and transmission electron microscopy
(TEM) were used to evaluate membrane integrity and identify ultrastructural changes
consistent with necrosis.

Clinical Observational Study. Participants and Study Design:

A cohort of 80 volunteers (aged 25-45) was recruited and divided into two
groups: 40 individuals with daily computer use exceeding 8 hours (high-exposure
group) and 40 matched controls with less than 2 hours of daily exposure. All
participants provided informed consent, and the study protocol was approved by the
institutional ethics committee.

Dental Examination and Imaging: Comprehensive dental examinations were
performed by experienced clinicians. Clinical parameters, including tooth sensitivity,
discoloration, and pulp vitality, were recorded. Periapical radiographs were obtained
to detect early radiolucent areas or morphological changes indicative of pulp
Necrosis.

Statistical Analysis: Data were analyzed using ANOVA for multiple
comparisons and Pearson correlation to evaluate the relationship between EMF
exposure duration and the severity of dental tissue alterations. A p-value < 0.05 was

considered statistically significant.
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Results. In Vitro Findings. Exposure to EMFs resulted in a statistically
significant increase in ROS levels in dental pulp cells compared to controls
(p < 0.01). Elevated caspase-3 activity and upregulation of pro-apoptotic genes (Bax,
p53) were observed, suggesting activation of apoptotic pathways. TEM analysis
revealed disrupted cell membranes, vacuolization, and cytoplasmic condensation in
exposed cells, all of which are consistent with early necrotic changes.

Clinical Observations. Among the high-exposure group, 32.5% of subjects
exhibited clinical signs of altered dental pulp status, including mild to moderate tooth
sensitivity and subtle changes in tooth coloration. Radiographic evaluation identified
early radiolucent areas in 25% of the high-exposure participants, in contrast to 5% in
the control group (p < 0.05). A moderate positive correlation (r = 0.48) was noted
between daily EMF exposure duration and the severity of dental alterations.

Discussion. The present study provides preliminary evidence supporting the
hypothesis that chronic exposure to low-level EMFs — similar to those emitted by
computer devices — may induce oxidative stress and initiate necrotic processes in
dental tissues. Our in vitro results indicate that EMF exposure can significantly
disrupt cellular homeostasis in dental pulp cells by elevating ROS production and
activating apoptosis. These cellular events likely contribute to the necrotic
degeneration observed under transmission electron microscopy [1,6].

Clinically, subjects with prolonged computer use showed a higher prevalence
of early signs of pulp degeneration. Although the observed changes were subtle, they
raise concerns about the potential cumulative impact of daily EMF exposure on
dental health. These findings are in line with broader research on EMF-induced
oxidative damage in other biological systems and support the notion that even low-
level, chronic exposure may have deleterious effects [3].

It is important to acknowledge the limitations of this study. The in vitro model,
while controlled, may not fully replicate the complex environment of the oral cavity.
Similarly, the clinical observational study was limited by its sample size and reliance
on self-reported exposure data. Confounding factors such as dietary habits, oral

hygiene practices, and environmental exposures were not exhaustively controlled.
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Future research should include larger, longitudinal studies and explore the potential
protective effects of antioxidant interventions.

Preventive measures based on our findings include the optimization of
computer workstations to minimize unnecessary EMF exposure (e.g., using EMF
shielding devices) and the promotion of antioxidant-rich diets or supplementation to
counteract oxidative stress. Further mechanistic studies are necessary to elucidate the
detailed pathways by which EMFs may contribute to dental pulp degeneration and to

validate computer tooth necrosis as a distinct clinical entity.

Conclusion. This study presents initial evidence that chronic exposure to
low-level electromagnetic radiation from computer devices may be associated with
oxidative stress and necrotic changes in dental pulp cells. Both in vitro and clinical
observations suggest that such exposure could contribute to the development of
“computer tooth necrosis.” Although further research is needed to confirm these
findings and to clarify the underlying mechanisms, our results underscore the
importance of re-evaluating occupational and lifestyle exposures in the digital age.
Preventive strategies, including environmental modifications and antioxidant
therapies, may offer promising avenues for protecting dental health in individuals
with high EMF exposure.
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Abstract

Mine-blast trauma (MBT) results from the impact of a single-shot
heterogeneous explosive device impact on the body. It involves organs and systems in
various combinations within the pathological process. According to another
definition, blast trauma is a complex type of physical injury that occurs in result of
direct or indirect exposure to a blast wave [1]. Concussion, contusion, and brain
compression occur in result of traumatic brain injury (TBI), which accounts for 33%
of injuries, of the Russo-Ukrainian war — more than 80% of all cases of blast injury.

Headache (HA) can be considered not only one of the most common symptoms
after suffering TBI due to mTBI, but also the most persistent and disabling factor.
Post-traumatic headache (PTH) is a common consequence of TBI and is classified as
secondary headache in the International Classification of Headache, Third Revision
(ICHD)-3. The main risk factors for PTH are the history of migraines or headaches,
female gender, early adulthood, pre-existing more severe head injuries, and
concomitant psychological symptoms such as anxiety and depression. The clinical
manifestations of PTH following MVT vary in terms of onset, frequency, duration,
and intensity [2]. They resemble tension headache (TCH), or migraine headache,
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cervicogenic headache, occipital neuralgia (Mavroudis, 1. et al., 2023). Patients with
PTH may also have complaints of dizziness, fatigue, concentration and sleep
problems, and seizure. PTH is poorly understood and is often poorly treated. This can
mean a serious risk of disability even after a relatively mild TBI [3].

Based on the duration, PTH can be classified as acute (defined by the onset of
HA within 7 days with remission within 3 months after the onset); and persistent if it
lasts longer than 3 months. Patients with persistent PTH with migraine-like attacks
report that bright light, stress, and poor sleep quality exacerbate it. Based on the
severity of the injury, PTH can also be classified as associated with either mild,
moderate, or severe TBI (The International Classification of Headache Disorders, 3rd
edition. Cephalalgia 2018) .

Pathophysiological mechanisms, such as neurometabolic changes, calcitonin
generelated peptide (CGRP) release, similar in migraine attacks and TBI, also
underlie PTH, but are not fully understood. CGRP is a neuropeptide that can mediate
trigeminal-vascular pain transmission and trigger migraine attacks [4].

An interview with the patient is usually sufficient to diagnose PTH. The
presence of a MVT history leading to TBI is highly likely to indicate that the patient
has developed PTH.

Given the multiplicity of clinical symptoms characteristic of PTH and the
mechanisms that may underlie it, a neurological examination for signs and symptoms
of TBI is recommended. Psychological assessment, early detection of symptoms, and
early intervention are also important. Treatment strategies are appropriate to the type
of TBI and clinical findings. Individualized, multidisciplinary treatment is the optimal
approach for individuals suffering from PTH.

Keywords: mine-blast trauma, post-traumatic headache, traumatic brain injury.

Objective: To demonstrate that treatment involving a complex use of Sermion,
Piracetam and medical and psychological methods affects the reduction of the PTH
intensity and improves the state of cognitive functions following MVT, closed head

injury, concussion and mild brain contusion.
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Materials and Methods: 122 patients were examined in the State Institution
"Main Medical Center of the Ministry of Internal Affairs of Ukraine" from June 2022
to June 2024, all were men aged 32.1£5.7 years with a diagnosis of MVT, TBI,
concussion or mild bruising. All of them were admitted to the medical facility on
average 83.2+19.5 days after TBI with complaints of persistent PGB. The patients'
condition was assessed by neurological examination using the Visual Analog Scale
for Pain (VAS): Visual Analog Scale for Pain (VAS Pain). The psychological state
was assessed using the MoCA (Montreal Cognitive Assessment) scale. All patients
were prescribed a comprehensive rehabilitation program involving medication,
medical and psychological interventions: kinesio-, art-, canis- and equine-assisted
therapy. Patients were divided into 2 groups: 1) the main group (MG) — 32 men aged
32.7 £ 5.5 years, who were prescribed piracetam (5 ml once daily V drip for 5 days),
sermion (4 mg with 0.9% saline — 100 ml IV drip for 4 days, then 1 tablet 30 mg
twice daily for 21 days) and medical and psychological rehabilitation; 2) comparison
group (CG) - 30 men aged 31 + 3.0 years, who were prescribed analgin (50% — 2 ml
once daily for 10 days), platyphylline (0.2% — 1 ml once daily for 10 days), and then
gidazepam (50 mg, 1 tablet at night for 21 days) and medical and psychological
rehabilitation. After 3-4 weeks of staying in the hospital, the following results were
received.

Results: Upon admission to the department 2-2.5 months after MVT, mild
concussion and contusion, we were provided with discharge summaries detailing the
symptoms detected during the initial examination of neurological status along with
the data from paraclinical examination methods (complete blood count; biochemical
blood count; craniography in 2 projections; MRI of the brain; ophthalmologist's
examination) performed in hospitals located close to the injury site. It should be
noted that prior to the MVT and TBI, the patients were considered healthy people
with no history of headache.

The neurological status of the patients was maintained. No meningeal signs
were detected. Eye slits D=S, pupils D=S, pupillary reactions were preserved. There

was no facial asymmetry, no tongue deviation, and slight instability in the Romberg
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pose. Minor sensory disorders of segmental type on the face in Solder's zones,
periodic hearing loss, tendon reflexes are vigorous on both sides, slightly expressed
anisoreflexia, muscle tone is not changed, positive subcortical and foot pathological
reflexes: lip, palmomental, Strumpell on both sides in patients with mild brain
contusion. Lability of the autonomic nervous system manifested as either red or white
dermographism, acrohyperhidrosis, acrohyperthermia, eyelid and outstretched fingers
tremor was significantly expressed.

On admission, the results on the pain scale in the MG were 6.9+1.6 points; in
the CG - 5.9+ 2.6 points (P<0.01). After treatment in the department after 3-4 weeks
of PTH, the pain scale in the MG was 1£0.5 points, in the CG — 1.5+0.5 points
(P<0.01). On admission to the department in 2-2.5 months, the impairment of
cognitive functions (mostly adaptive capabilities) according to the MoCA scale in the
MG was 23.4£1.6 points and in the CG 25.8%1.2 points (P<0.05). The medical
psychotherapy included kinesitherapy, art therapy with the use of drawing and pottery
making, equine therapy (horseback riding in the countryside once every 3 days for 30
minutes) and canine therapy (each patient from both groups was visited by a dog
handler with a dog for 10 minutes before the examination by the ward doctor). Using
the MoCA scale, the medical psychologists of the Department assessed the
psychological state of patients immediately before the visit of the dog handler,
immediately after it, and 20 minutes after the event. In turn, we conducted a survey
on the intensity of PTH taking into account the VAS.

After 4 weeks, improvement in the MoCA scale was found in both groups, but
in the MG, even taking into account the major age, later start of treatment and
rehabilitation and higher VAS pain scores: the results on the MoCA scale were
better - 29.5+1.5 compared to the CG, which had 26.5+ 0.5 (P<0.05).

Thus, the use of drugs that improve brain metabolism and active
vascularization after MBT, TBI, concussion and mild contusion with persistent PGB,
together with medical and psychological methods, opens up wide opportunities for

treatment without analgesics and sedatives to which patients become addicted.
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Conclusions:

1) The treatment of patients in the MG involving Sermion and Piracetam
together with medical and psychological rehabilitation leads to a decrease in the
intensity of post-traumatic headache in the MG to 1£0.5 points and in the CG to
1.5+0.5 points (P<0.01).

2) The treatment with Sermion and Piracetam; along with medical and
psychological rehabilitation, led to an improvement in cognitive functions, namely
adaptive mechanisms in the MG on the MoCA scale - 29.5+1.5 points compared to
the CG - 26.5+ 0.5 points (P<0.05).
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Abstract. Vitamins are biologically active substances required in small
amounts for the normal functioning of the body. A decrease in their levels can lead to
hypovitaminosis and avitaminosis, which are not always easy to cure. The most
significant avitaminoses include scurvy, beriberi, night blindness, Addison-Biermer
disease, and rickets. Unlike hypovitaminoses, which often present with mild and non-
specific clinical signs, avitaminoses are characterized by clear and persistent clinical
symptoms. Knowledge of these clinical signs is essential for the treatment and
prevention of vitamin deficiencies.

Key words: Vitamins, avitaminosis, clinical symptoms, scurvy, beriberi

disease, night blindness, Addison-Biermer disease, rickets.

Relevance of the Problem. Healthy and balanced nutrition involves the daily
intake of all essential vitamins — both water-soluble and fat-soluble — along with
food. This ensures the optimal rate of biochemical processes in the body, as most
vitamins are components of enzymes in the form of their coenzymes. Daily vitamin
requirements depend on a person's health status, age, and level of physical activity.
Vitamin deficiencies most commonly occur due to monotonous and insufficient diets,
harmful habits (such as alcohol consumption and smoking), and gastrointestinal

diseases. The signs of hypovitaminosis and avitaminosis vary by vitamin.
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Well-known avitaminoses include scurvy, beriberi disease, night blindness,
Addison-Biermer disease, and rickets.

Research Objective. Our study aims to identify the causes of avitaminosis and
their clinical manifestations.

Materials and Methods. To achieve the research objective, methods of
analysis and synthesis, as well as the bibliographic method, were used, which made it
possible to carry out the study.

Research Results. Among the water-soluble vitamins, deficiencies that cause
persistent avitaminosis include vitamins C, B1, and B12. Among fat-soluble
vitamins, avitaminosis is characteristic of vitamins A and D.

Scurvy is a form of vitamin C deficiency (avitaminosis). In the past, this
disease was commonly seen in travelers and sailors who went for long periods
without consuming fresh fruits and vegetables. The clinical symptoms of this
avitaminosis include inflammation of the gums, tooth loss, joint and limb pain,
headaches, dizziness, poor wound healing, fatigue, low work capacity, bruising and
petechiae on the skin caused by internal bleeding from small blood vessels, and
weakened immunity. Patients with these symptoms are recommended to take ascorbic
acid (vitamin C). This treatment is also prescribed for conditions associated with
weak immunity and following dialysis (a blood purification procedure).

A deficiency of vitamin B1 (thiamine) causes avitaminosis known as beriberi
disease. This condition can affect the brain, nerve endings in the limbs, heart, and
gastrointestinal tract. Patients with thiamine deficiency may experience weight loss,
muscle atrophy, reduced muscle strength (paresis), heart problems, fatigue, weakness,
and memory loss.

In individuals with alcohol dependence, Wernicke-Korsakoff syndrome can
develop, leading to memory impairment, disorientation, and numbness of the hands
and feet.

A vitamin B12 deficiency results in Addison-Biermer disease. It is caused by
the presence of autoantibodies against the parietal cells of the stomach lining.

Symptoms of the disease include: general anemic syndrome, weight loss, loss of taste

70



and smell; dark red tongue, nausea, constipation or diarrhea, paresthesia (tingling) of
the hands and feet, limb numbness; symptoms of damage to the posterior and lateral
columns of the spinal cord (usually in severe deficiency); urinary incontinence,
orthostatic hypotension, Lhermitte’s sign (rare); dementia, delirium, depression, mild
jaundice, sudden graying of hair, possible acquired vitiligo, and less commonly
thrombocytopenic purpura.

Vitamin A is important for the reproductive system, vision, and skin health. A
significant deficiency of vitamin A leads to avitaminosis known as night blindness, in
which the human eye cannot adapt to low light or darkness. Symptoms of this
avitaminosis include skin rashes or infections, acne, mouth ulcers, dandruff and dry
scalp, diarrhea or watery stools, stomach discomfort, poor memory, and anemia.

During autumn and winter, when there is limited sunlight, special attention
must be paid to the prevention of vitamin D deficiency. This deficiency is associated
with acute and chronic illnesses such as tooth decay (caries) in children and
osteoporosis in adults.

With chronic vitamin D deficiency, calcium and phosphorus absorption in the
intestines decreases, leading to hypocalcemia, which may in turn cause secondary
hyperparathyroidism. These conditions are accompanied by muscle weakness,
fatigue, cramps, and depression.

To maintain calcium levels in the body, it begins to extract calcium from
bones, resulting in accelerated bone demineralization. This leads to rickets in children
and osteomalacia in adults.

Rickets in children is accompanied by abnormal bone growth, bone pain, joint
deformities, and muscle weakness.

Between 50% and 90% of vitamin D is synthesized in the skin under the
influence of sunlight, and the remainder comes from food. Twenty minutes of sun
exposure per day, affecting more than 40% of the body’s skin, is needed to prevent
vitamin D deficiency.

Signs and symptoms of vitamin D deficiency in adults include bone and muscle

pain, fatigue, insomnia, night sweats, and cramps.
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Conclusions. Diseases associated with vitamin deficiency represent a serious
public health issue. They can lead to significant complications, including blood
clotting disorders, bone problems, weakened immune function, and other serious
consequences. Understanding the causes and manifestations of these diseases is an
Important step toward their prevention and treatment. Preventing vitamin deficiencies
involves maintaining a balanced diet that includes a variety of foods rich in vitamins
and minerals. Regular medical check-ups and taking supplements as recommended

by a healthcare provider can also help detect and prevent vitamin deficiencies.
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AHoTamisi: OnucaHi BiAMIHHI BiJ] TUIIOBUX O3HAKU ITOBIIICHHS, SKI MOXYTh
BKa3yBaTH CYyJIOBO-MEAMYHOMY EKCIIEPTy Ha IMITalll0 caMoryOcTBa y BHMIAAKax
HAaCUJIbHUIBKOI CMEPTI 3 1HIIUX TPUYKH.

KirouoBi caoBa: I[loBimieHHsa, Micue MOAll, CyJOBO-MEAMYHUN EKCIIEPT,

HETHUITIOBI OOCTAaBUHH.

[Tpu BusBIIEHHI MEPTBUX T 13 03HAKaMHU HACHJIBHOI CMEPTI UM MiA03pU HA HET,
srigHo 3 c1. 237 KpuminanpHo-niporiecyanbHoro Kogekcy Vipaiam [1], ciaimuunm,
IPOKYPOPOM, MPOBOJUTHCS OIJISA TPYIY 3a OOOB’SI3KOBOI y4acTi CyA0BO-MEIUYHOTO
ekcriepta ado Jikaps, SIKIO HEMOXJIMBO 3aJyYUTU CYJOBO-MEIUYHOTO €KCIepTa, SKi
Ipy UBOMY € Yy pOJII CHEIIaNICTIB, 3aBAaHHSAM SAKUX € JOMOMOra CligdoMy y
3I1HCHEHH] HUM CBOIX 3aBIaHb.

Bunagku moBimeHHs 3BUYailHO OyBalOTh BHACIIIOK CaMoOryOCTBa, aje
OyBaroTh 1HOJI 1 BUMAAKK BOMBCTBA 3 HACTYMHUM IM1BIIIYBaHHAM TpyMa Yy METl i
CUMYJIAIII caMoryOCTBa, TOJ1 HEOOXIHO BCTAHOBJIIOBATH, SKa CTpaHTYJIsLiHA
00po3Ha BUHHKIIA 3WKUTTEBO, a sKa mocMepTHO [2]. Jlyke pinko moBimieHHs OyBae
HEIIACHUM BHIIJIKOM.

HaH3BanﬁHO BCJINKE 3HAYCHHA MOJI1 BHICHCHHIA CJ'IiIILII/IM IMUTAaHHA TIIPO
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0OCTaBMHU HACTaHHS CMEPTI BiJ MOBIIICHHS, MAlOTh JaH1 MEPBUHHOTO OTJISIY MICLS
noJiii 1 Tpyma Ha Mmicii Horo BUsBICHHs. X04a MUTAHHA MPO PiJl HACKUIBHOI CMEpPTI
(BOMBCTBO, CcaMOryOCTBO, HEIIACHUW BHUIAI0K) BIAHOCATHCS JO KOMIIETEHIII1
CJIITYOTO, JTOCBiJ 1 3HAHHS CYJOBO-MEIWYHOIO €KCIepTa MaroTh JUIsi HHOTO Barome
3HAYEHHS MPU BUPIIICHH] I[LOTO TUTaHHS.

[Ipu BUSIBJIEHHI BUCSYOTO Tija Y METJi, MICsA 3arajibHoi (ikcalii Micis Mmoii,
HEOOX1IHO, TPHU YYacTi CyJOBO-MEIMYHOTO €KCIepTa, MPOBECTH OOEpEeKHO HOro
3HATTS 1 BUWIYYEHHS T'OJIOBM 13 TIE€TJI1, BIIMITUTH HASBHICTH MOPYY 13 BUCSUYUM TLIOM
TyNUX TBEPAMX MPEAMETIB NpU yAapax o0 sKi, MpPH 3arajibHUX MNEPeICMEPTHUX
CyJIOMax, MOXYTh BUHUKATH YIIKOKEHHS IM1103p1I1 HA 3aKUTTEBI.

KpiM OCHOBHUX 3aBlaHb CyJIOBO-MEIUYHOIO €KCIEpTa TAaKUX SIK: KOHCTaTalls
CMEpTI, il JABHOCTI 1 1H., y BHUMAJKYy NOBINIEHHS HEOOXIJHO 3BEPTATH yBary Ha He
TUIMOB1 0OCTaBUHM BIMIHHI BiJl 3BUYAaHUX BHUIAJKIB IOBIIMICHHS, SIKI MOXKYTh OyTH
M103pLT1 Ha IMITAIIIO MOBIMIEHHS MTPU HACWJIBHUIIBKUM CMEPTI BiJl JPYTroi MPUYUHHU.

Jlo Takux OOCTaBMH MOK€ BIJIHOCUTUCSA BIJACYTHICTh CTPAHTYJISLIMHOI
O0opo3Hu, mo OyBae mpu M’SKIM METI1 HAKIA[CHIA Ha TOBCTUH KOMIp, BaTHY 4YH
MaTrepyary MiJKIaJKy, HasBHICTh Ha Wi ABOX 1 OuibIe OOPO31 MPU OAHOOOEPTOBIM
MeTii, KOJW Teplla BHHHUKAE TpU 3aaylICHHI TETJIeI0, a Jpyra BHACIIIOK
ITOCMEPTHOTO MTOBIIIICHHS.

Jexuipka 0opo3a Moxe OyTH 1 MpU CaMOIOBIIIEHHI BHACHIIOK PO3PUBY
MOTY3KM BijJl Baru TiMa 1 3MIACHEHHI JPYyroi copoOM TOBIIIEHHS, a TaKOX KOJH
B1I0YBA€THCS 3MILIEHHS METI1 MIJ Yac CyJIOM 13 ii MEepBUHHOIO MOJOKEHHS Ha IIUT
[3, 4].

[Ipu ormami cTpaHrynsmiiiHoi OOpO3HM Tpyma MoOXKe OyTH BHUSBIICHO
HEBIJMOBIJIHICTh pesibey AHA OOpPO3HM, XapaKTepy CTPYKTYpH Marepiaiay et
BUABIICHIN Ha IIMI 1 HAJAHIM CIIIUOMY SIK 3HapsAaAs camoryocrtBa. HetumoBum s
MOBIMIEHHS! B KOHKPETHUX YMOBAaxX € TOPU3OHTAJIbHA CTPAHTYJAIIAHA OOpO3HA, TIPH
MOKa3aHHSAX POAMYIB, IO 10 3HATTS TPYI BUCIB.

Jlo HeTUNOBUX OOCTaBUH TAKOXK BITHOCHUTHCS HEBIANOBIIHICTH PO3TALIYBAHHS

TPYNHUX IUIIM 1031 TpyIia B MOMEHT MOTO BUSBJIEHHS, TPYIl BUCUTH, & TPYIHI TUISIMU
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pO3TalllOBaHl Ha 3a/HIX MOBEPXHIX TylIyOa 1 KIHI[IBOK, BIACYTHICTb ONOpH, SKIIO
HOTW TpyIa HE AICTAIOTh 10 3€MJIi, OMOPY 3J0YUHII MOXYTh 3a0yTH MiJCTaBUTH, ii
MOXKYTh BUJIQAJIUTH 1 OCOOU SIKI BUSBUIIM TPYII, POTE OMOpa MOXKe OyTH NepeKHuHyTa 1
3HAXOJIUTHUCS TOPSAJ BHACHIOK MEpeNCMEpPTHUX cynoM Tina. Omopa Moxke OyTH
(danbcrdiKoBaHOIO, 3JTOYMHII MOBICUB TPYM, IS MEPEKOHIMBOCTI 1i MiJCTaBISIOTH,
HANpUKJIaJ OIlopa 3HAaXOJUThCS Ha PUXJIOMY IPYHTI , a MNpHU ii BUJAJICHHI HE
BUSIBJISIIOTH BIABJICHUX CIIIJIIB BiJl TUCKY YaCTHH OMOPY HA IPYHT, 10 Maju Oytu. Ha
MICIIl MOJ1i HEOOX1THO MEPEBIPUTH, UM MIT 3a JKUTTS MOMEPJUNA CTaBIIM Ha OTMOPY
MIPUB’SI3aTH BUTHHUH KIHEIh MOTY3KH JI0 TIOTICPEYHHHU.

Axo 10 yacy npuOyTTs CIIIUOro 1 eKcrepTa TPYI BUWIYYWIH 13 METl 1 BiH
3HAXOJIUTHCS Ha MIJJI031 UM 3€MII, HEOOXIHO TMEPEBIPUTHU BIAMOBITHICTH MIITHOCTI
MOTY3KH Ba3l Tpyma, sfika MOXX€ HE BUTPUMYBATH TaKy Bary IpH IHCIIEHYBaHHI
noBimeHHs. [Ipy 1HCIIeHyBaHHI HOTHM TpyTMa 3BUYaHO HE AICTaroTh 3emiil. Ha micii
Mo/1ii HeOOX1THO MEPEBIPUTH, Y MOKIMBO PO3UIUPUTH TETIIO 1 BUTSATHYTH T'OJIOBY
TpyIa, HEe Po3B’s3aBIIM ab0 0Opi3aBUIM BUILHOrO KiHLS neril. [Ipu migBinryBaHH1
TpyIa, KOJM TOJI0Ba MiITATHYTA JIO TONEPEYUHU, BIIIYUUTH TOJIOBY, HE OOpi3aBIIU
a00 pO3B’s3aBIIU METII0, HEMOXKIIUBO.

BunankoBe MOBIIIEHHS 3yCTPIYAEThCS MPH OHAHI3MI SIK HEMIACHUW BHUIIAJIOK,
TOAI HA MiCIl TOMII MOXXE BHUSABJISITHCS CKJIAQTHUN MEXaHI3M CTPaHTYISII, SKUN
BUKOPHUCTOBYEThCA JJIsS TIABHUILNEHHS CTYNEHIO CTaTeBOro 30y/mkeHHS. B Takumx
BHIAJKaX MOTy3Ka OyBa€ HaKJIaJieHa HE TUIBKM Ha IITHIO, a 1 HAaBKOJIO 30BHIMIHIX
CTaTEeBUX OPraHiB.

Taxkum 9MHOM, BHSIBJICHHS CyJI0BO-MEAUYHUM EKCIIEPTOM TIPH OTJISIII Tpyla Ha
MICIIl TMOIT ASSKUX HE THIMOBUX O3HAK Yy BUIIAJKaX MOBIIMIECHHS, JOIIOMArae CIiqdum
3amigo3puTd  (akT BOMBCTBA 3 HACTYIHUM IHCLIEHYBAaHHSIM camoryoctBa 1
BIJIMOBITHUM YHHOM CKEPYBATH MOJABII CI191 CIITY1 Mii.
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YK 616.728.2-002-036.1:616.98:578.834
OCOBJIMBOCTI KUIIHIKU I ITEPEBITY OCTEOAPTPUTY Y XBOPHUX,
AKI HEPEHECJIX KOBIA-19 IH®EKIIIIO

Bunty Bikropis BagumiBna
Marictpant
BykoBUHCHKHI iepyKaBHUN MEIUYHUI YHIBEPCUTET

AHoTamisi. Y cCTarTi BHCBITICHO OCOOJMBOCTI KIIHIYHOTO mepediry
OCTEOApTPHUTY y MaIlieHTiB, siki nepeHecan COVID-19. Ha ocHOB1 peTpOCIIEKTHBHOTO
aHai3y BHSBJICHO TIOTJIMOJIEHHS CHMIOTOMATHKH, IIOCHJICHHS  3alalbHOTO
KOMIIOHEHTa Ta TOoTpedy Yy KOpEKIii TepaneBTUYHOro Miaxomy. Pesynbratu
JOCJIIDKEHHST BKa3ylOTh HAa HEOOXITHICTh MYJIbTHUIWCIMIUTIHAPHOTO MIiAXOAY 0
TaKUX IAaII€HTIB.

KawuoBi caoa: Octeoaptpur, COVID-19, ximiHiuHI 0COOJHMBOCTI,

3amajeHHs, PETPOCIEKTUBHE JOCIIII>KCHHS.

Beryn

Ocreoaptpur (OA) — ogHe 3  HAUMOMIMPEHINIUX  3aXBOPIOBAHb
OTIOPHO-PYXOBOTO arapary, SIK€ XapaKTEepPHU3YEThCs JereHepaTUBHO-3aMaIbHUMHU
3MiHaMH CYIJIOOOBOIO XpsiIa, CYOXOHJpajdbHOI KICTKA 1 NPWIETIUX CTPYKTYP.
[Mangemiss COVID-19 cnpuumnnuna 3HayHi 3MiHH y (YHKI[IOHYBaHHI BCIX CHCTEM
Opra”iaMy, BKJIOYAlOYM IMYyHHY, CYAWHHY Ta OIIOPHO-PYXOBY CHCTEMH.
PetrpocrniekTuBHE AOCIIIKEHHS JTO3BOJISE€ OLIIHUTU 3MIHU KJiHIYHOTO mepediry OA
nicist nepereceHoi COVID-19 indexrrii.

Marepianu I Meroaun

JocnimpkeHHs: TpoBoIWJIOCh Ha 0a31l peBMarojoriynoro BiaauieHHs BHMY.
Bbyno mpoananizoBano ictopii xBopoO 96 marieHTiB Bikom 40—75 poKiB, SIKi MaJld B
anamue3i COVID-19 1 giarHo3 octeoapTput. [lopiBHIOBaIMCS CUMIITOMU 0 1 MICIs
nepeHeceHoi 1H(eKIli, BpaxoByBajgach 4aCTOTa 3aroCTPEHb, BUPAKEHICTh 000 (32

BAII), motpe6a B HIT3II, pynkiionanbHi 0OMEKESHHS.
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PesyabTaTtn

Y 68% maiiieHTiB criocTepiraiocs MoripiieHHs KiiHiyHOro niepediry OA micis
COVID-19. ¥V 52% 3pocna 4actoTa 3arocTpeHsb /10 4—5 pasiB Ha ik, cepeaHiil oai
oomo 3a BAIIl miasummses 3 4,5 go 6,9. BigmiueHO 301IbIICHHS YaCTOTH
3acrocyBanHg HII3II. V 28% BusaBieHo o3Haku cuUHOBITY. CrocTepiraioch
MOCHJICHHS CKapr Ha PaHKOBY CKYTICTh Ta 3HM)KEHHSI TOJEPAHTHOCTI J0 (DI3UYHHUX
HABaHTa)XCHb.

Oorosopenns

ImoBipHOIO mpHunHOIO TmoripmeHHa mnepediry OA micns COVID-19 €
MOCTBIPYCHE 3alaJIeHHs, TINEPUUTOKIHEMIS, a TaKOX IICUXOEMOUIWHUNA CTpec.
COVID-19 BnmBae Ha CyIMUHHY CHUCTEMY, III0 MOXE CIPHUSITH TIMOKCII CyrJIo00BUX
TKaHUH 1 TOTJIMOJICHHIO JiereHepaiii. TakoX crnocrepirajiuch BUIAIKH TPHUBAJIOi
acTeHii, 0 moripiryBaiia (pi3uYHy aKTUBHICTS 1 CIipusiia nporpecyBanHio OA.

BucHoBku

1. VY mamieHTiB 3 octreoaptputoMm, siki meperecan COVID-19, kmiHIYHMIMA
nepedir 3aXBOPIOBAHHS MOTIPIIYETHCS.

2. Cnocrepiraerbcsi  MIABUIIEHHS  IHTEHCUBHOCTI  OONIO,  4acTOTH
3aroCTpeHb, MOTPEOU B MEIMKAMEHTO3HOMY JIIKYBaHHI.

3. HeoOxigHe BnpoBapKeHHS MYJIbTHAUCIUILIIHAPHOTO MiAXO0IY 0 TaKUX

MalI€HTIB: pEBMATOJIOT, (1310TepaneBT, ICUXOJIOT.
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CHUHJIPOM XPOHIYHOI BTOMU:
HOIUPEHICTDb TA ®PAKTOPU PUSUKY

Kusuusa Ouexcanapa BirajiiBHa

3100yBay BUILOT OCBITH MEAUYHOTO (PaKyJIbTETY

XapKiBChKHI HAIlIOHAILHUNA METUYHUI YHIBEPCUTET, Y KpaiHa
Konaparenko Osiena KocTaHTHHIBHA

3100yBay BUIIIOI OCBITH MEAUYHOTO (haKyJIbTETY
XapKiBCbKUI HAllIOHAIBHUN MENYHUN YHIBEPCUTET, YKpaiHa
Maunanis Misnena /laBigiBna

3100yBay BUILOT OCBITH MEAUYHOTO (DaKyJIbTETY

XapKiBChKUI HAIlIOHAIbHU METMYHUI YHIBEPCUTET, Y KpaiHa
HaykoBuii KepiBHUK:

CoaosiioBa €Brenis TapaciBHa

K.M€JI.H.AaCUCTEHT KadeIpu HEBPOJIOTii

XapKiBChKUI HAIlIOHAIbHU METMYHUI YHIBEPCUTET, Y KpaiHa

Beryn. CunzgpoMm XpoHIYHOT BTOMHM Hapasl € aKTyaJbHOIO MpPOoOJIeMOI0
CBOTOJICHHS, SKa BIUIMBA€ Ha SAKICTh JKUTTS mmofen. lle Takmii craH, SKHi
XapaKTEpU3y€e€ThCsl TPUBAJIOK BTOMOKO. fKa HE MPOXOAWTH IICIsS TPHUBAJIOrO
BIIMOYMHKY, a HaJaall BUKIWKAE KOTHITUBHI TOPYIICHHS, M SI30BY CIIA0KICTh,
O3]y CHY Ta 1HIII CUCTEMHI TIPOSIBU.

AKyTaJbHICTL J0cjiTKeHHsl. CHHIPOM XpOHIYHOI BTOMH — II€ CKJIajHa
MEIUYHa 1 colliajJbHa TpoOjeMa, M0 3HAYHO TMOTIPIIYE >KUTTS TMAIl€HTIB, iXHIO
MPOJYKTUBHICTh Ta NCUXOEMOUIWHUNA CTaH. Xo4a LEeW CTaH 3yCTPIYAEThCS 4acTo,
HOTO TPHUYMHU, MEXaHI3MH PO3BUTKY Ta e€(EeKTHBHI crnocoOu JiKyBaHHS IIIe
HEJIOCTATHHO BHBYEHI, W0 YCKJIQJHIOE CBOE€YACHY JIarHOCTUKY Ta Teparliko.
BuB4eHHS 1[bOTO NHTAHHS COPUATHME TMOKPAIIEHHIO TIarHOCTUYHUX METOIIB,
Mig00py ONTUMANBHUX TEPANEBTUYHUX CTPATErid Ta MIABUIIEHHIO 3HAHb Cepel
JIKapiB Ta HACEJIEHHS MPO CUHAPOM XPOHIUYHOI BTOMHU SIK CEpHO3HUIA MEAUYHUI CTaH
[1].

Merta podoTu. JlocniguTH 4acTOTY CUHAPOMY XPOHIYHOI BTOMHU CEPEJl PI3HUX

BEPCTB HACEJIEHHS, BCTAHOBUTU KJIIOUOBI (DAKTOPU PHU3UKY, IO 3YMOBIIIOIOTH MOTO
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MOsIBY, a TaKOX MPOAHANI3yBaTH MOXIIMBI CIOCOOM MPOQPUIAKTUKHA Ta METOAU
JIKyBaHHS I[bOTO CTaHy.

Marepiaiau Ta meroam. J[Ji1 TOCATHEHHS pe3yJbTaTIB Y JaHOMY NMHUTAHHI MU
MIPOBEJIH JTOCITIJKEHHS 32 IOMIOMOTOI0 aHKETYBAaHHS Ta ONTUTYBaHHS CTY/ICHTIB.

Pe3ysnbTatu aociailkeHHsl. Y JIOCTIDKEHHI NpuiiMano ydacte 50 nroaei
PI3HMX BIKOBHX Tpym, OUIbIIICTh omuTaHux Oyno Bikom 20-21, a came 52,2%;
30,4%-6yno mroxeit Bikom 22+, a 17,4% cknamano HaceneHds BikoMm 17-19 pokis.
Cepen omutanux 78,3% Oymu xiHku, a 21,7% — donoBiku. SIK BHUSBHIOCH, TO
OUTBIIIICTH JIOJICH 3aiiMalOThCSI PO3YMOBOIO MisUTbHICTIO — 78,3%, mipu Tomy 52,2%
MalTh cuasdy poboty, a 30,4% — ¢i3uuHy. Y pe3ynbTari JAHOTO ONMTYBAHHS
BHUSBHJIOCH, 110 60,9% Irofielt MaroTh cepeiHii piBeHb cTpecy, 21,7% 3a3Hauniiu, 1o
MaroTh BUCOKHI piBeHb cTpecy, 1 17,4% Huspkuil. HactynHuM nutaHHsIMm OyJo, siK
JIOBT'O TPUBAE BTOMA: HAWTOIMUPEHIIIO BIAMOBIIIO OYJ10, 110 BTOMA TPUBA€E MEHIIIE
micsnus - 60,9%, monax 6 micsauis — 21,7%, 1-3 micam — 13%, 3—6 micauis — 4,3%.
Takox MM mompocwia 3a3HAYMTH, SK YaCTO KOPECIOHICHTH BiTYYBAIOTh CHIIBHY
BTOMY, SIKa HE MPOXOJUTH MICJS BIAMOYMHKY, Ta OTpMMaja Takl BiAMmoBiai: 56,5%
BiANOBLIM piako, 17,4% — wuikonu, 13% — yvacro, 13% - mocriitHo. Ha nutanHs, sk
4acTO OMHUTYBAHHI BIAYYBalOTh M’ A30BUM OUTb a00 cinalOKicTh, BiAnoBumM Tak: 60,9%
BianoBiM pinako, 30,4% — gacto, 8,7% — noctiitHo. Jlami My MOMpOCHIIN 3a3HAYHUTH,
SK 4YacTO ONWUTYBaHHI MAalTh MPOOJEMH 31 CHOM, 1 OTpUMANM TakKi pPe3yJbTaTu:
39,1% — BignoBim «Pinko», 30,4% — «Yacto», 17,4% — MaroTh MOCTIHHI MPoOIeMHU
13 3acuHaHHAM, 13% - 3a3Ha4MIIM, 10 HIKOJIM HE MaJld TAKUX TpyAHOILIIB. J[o Toro *
MU 3alpONOHYBIM BIAMITUTH SIKI camMe NpoOJeMHU 31 CHOM MAarThCA, 1 Tak:
COHJIMBICTH yJI€Hb BIAMITHJIa HalOLIbIIA KIJIBKICTD Jt0AeH - 66,7%; BaKKO 3aCHYTH —
57,1%; yacTi npoOyI>KeHHsI BHOYI Ta BIIUYTTS BTOMH HaBITh MICHs CHY — 110 52, 4%;
oe3conus — 9,5% Hacenends. Ham ctano mikaBo KU BIACOTOK JIFOJEH CIIMTH MEHIIIE
6 roguH Ha 700y, 1 OTpUMAaNM Taki JaHi: mojoBuHa, a came 47,8%—1 uu 2 pa3u Ha
TWXJEHb; 39,1% Bi3HA4aOTh, Ha MACTS, piJiko abo HikonH; 1 13% — Bix 3 10 5 pasis
Ha TWXKIEeHb. Ha 3amuTaHHs, SK 9acTo JIOAMHA MPOKUIAETHCS BTOMJICHOIO, MH

orpumanu: 47,8% — inomi; 21,7% — wmaike Hikonu; 17,4% KOpecroHIEHTIB
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3a3HA4YWIM, 10 Yacto; 13% — momus. o Toro »x 3amajiv MUTAaHHS, UM IIOMIYa€TE BH
9acTi TOJIOBHI 0o abo mirpeHi, omxke: 1Mo 34,8% ONMUTYBaHUX 3aJTUIIMIN BiIIOBIIb
«Hi» abo «Inomi»; ta 30,4% — «Tak». KpiM Toro, Mu mONpOCHIIA OIIIHUTH SKICTh
XapuyBaHHS HAIIOTO HACEJICHHS, TakuM dYuHOM: 47,8% — MalTh MOBHOILIHHHHA 1
30anmaHCcOBaHUN pexuM XapuyBaHHs; 47,8% — 4yacTo MPOIMYCKAIOTh MPUUOMHU TXi;
26,1% KOpecTOHJEHTIB YacTo iniaTh Gact@ya. Mu 3anutyBaiu y KOpECIOJAEHTIB, YU
[[IKAaBIJINCh BOHU HECTAu€l0 TMOXHBHUX €JIEMEHTIB y CBOEMY OpraHi3mi, SK
BUSIBUJIOCH, TO OUIBIIICTh MaroTh aedinut Bitaminy /I, a came 60%. Takox 10%
MaioTh Je(pIIUT MarHiro, a iHIIAa YacTMHA OINWTAaHUX HE 3/aBajia aHami3u i
JTIarHOCTUKM CBOro cTaHy. Sk BusiBWIOCH, TO 30,4% mnpuilMaTh BiTaMiHW/XapyoBl
n00aBKM Ha TOCTIMHIM OCHOB1 MJiA TOKpallleHHS CBOTO craHy, a 34,8% iHomi
MpUiiMaTh BiTaMiHW/XapyoBl N00aBKH. J[esIKl KOPECIOHAEHTH MalOTh TOPMOHAIIbHI
MOPYIICHHS, HANPUKIAJ, CHHIAPOM TMOJIKICTO3HUX S€YHHUKIB, MpodieMu 3
KOpPTU30JI0M, TecTtoctepoHoM — 43,5%, a 54,5% — He MaioTh Takux MpoOJeM.
PesynbraTu nociimkenHs BusBuiau, mo 39,1% MaroTh npoOieMu 3 KOHIEHTPAIIEID
yBaru Ta nam atTi, a 43,5% BUSBIAIOTH PIAKO Taki mpooOsemu, a 8,7% mOCTIHO
BIJICTIIIKOBYIOTh TaKl MOPYIIEHHS yBaru Ta KOHUEeHTpaiii. Tpeba 3a3HauMTH, Ha
MATAaHHS Y MA€Te B JIIarHOCTOBAHI XPOHIYHI 3aXBOPIOBAHHS, OUIBIIICTh BIAMOBLIH,
o BOHM He MawTh — 82,6%, nempecis abo TpuBOXHI posnaaun — 8,7%,
cepleBo-CyAnHH1 3axBoproBaHHa — 4,3%, actma — 4,3%. Kpim Toro, Ha nuTaHHs 4u
MPOXOJAWIIM MEIUYHE OOCTEKEHHS 4Yepe3 MOCTIMHY BTOMY, OUIBINICTH BiAMOBUIN
«Hi» — 95,7%, 4,3% — «Tak». HacTymHuM muTaHHAM OYJ10, SIK BU OIIHIOETE CBIi
3arajJbHUM pIBEHb KUTTEBOI €Heprii 3a mkayiow Big 1 go 10, MU oTpumanu Taki
BixgmoBiai: 54,5% Bignosum “5-67, 22,7% — “7-8”, 13,6% — “3-4”, 9,1% — “9-10”. Un
B)KMBAETE BU AJIKOTOJIb, KypHUTe a00 BXKUBAETE 1HII CTUMYJATOPU: 65,2% - BIANOBUIH
«Hi», 34,8% — «Tax». [Imtoc 10 TOTO, MM 3amUTAIM YU 3aCTOCOBYIOTH BOHU METOJIU
npodiTakKTUKA TPOTH BTOMH, oTxe: 56,5% — «Hi», 43,5% — «Tak» [2]. Ocrantim
OyJ0 TMTaHHSA: SKi caM€ METOAM BOHH  BHKOPUCTOBYIOTh, 3HAYHTH:
68,8% - noTpumaHHs peXUMY CHY (CaTH HE MEHIIE, HiXK CIM-BICIM TOJIMH Ha 00y,

asraTd B OJHakoBuM uac); 56,3% — perynaspHi (i3uyHI HaBaHTaXKEHHS;
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50% - mrozeHH1 NPOTYJSHKA Ha CBIXOMY MOBITP1; 10 37,5% - KOHTPOJIb €MOIIIHOTO
CTaHy, YHUKHCHHS CTpeCy Ta YepryBaHHS TisUTbHOCTI (HAIIpUKJIIad, TosiBa Xx000i) [3].

BucHoBok. B Xoal JOCHDKEHHS TPOAHANI30BaHO  PO3MOBCIOKEHHS
CHUHAPOMY XPOHIYHOI BTOMH Ta MOTO KIIOYOBI YMHHUKHA PHU3UKY Cepell PI3HHUX
BIKOBUX KaTeropii HaceneHHs. ONUTYBaHHS MPOJAEMOHCTPYBajo, IO OUIBIIICTH
ONMUTaHUX — Mojoal moau BikoM 20-21 pik (52,2%), a mepeBakHa YacTHUHA
pecnioHAeHTIB — iHKH (78,3%). OCHOBHUM BUJIOM JIISTTBHOCTI OMUTAHUX € PO3yMOBA
pobota (78,3%), a OuIblIe MOJOBUHU PECMIOHACHTIB MAalOTh CUIAUy poooTy (52,2%).
Pesynbratu qocmiakeHHs MoKa3ajiH, 0 MOPYIICHHS CHY € TIOIIUPEHOI0 MPOOIEeMOIO:
30,4% omnuTaHMX YacTO MAarOTh TPYIHOUIl 13 3acuHaHHsIM, a 17,4% — mocTiiHl
po0JIeMU 31 CHOM.

HalinmommupeHiMu ckapramMu € COHJIMBICTH BJAEHb (66,7%), TpyaHol 13
3acuHaHHsIM (57,1%) Ta wacti HiyHI npoOymkeHHs (52,4%). Cepen ¢izuunHux
cumntomiB 30,4% pecroHCHTIB YacTO BIAUYYBaIOTh M s30BUI OUTb 200 ClIaOKICTh, a
30,4% perynsipHO CTpa)KJal0Th Ha TOJOBHUM OuTb ab0 MirpeHi. Maiike MoJoBHHA
onutanux (47,8%) maroTh He30amaHCOBaHE XapuyBaHHS a00 MPOMYCKalOTh MPUHOMHU
k1, a 60% Big3Haunau AedinuT BiTaminy D.

3HauHa yactuHa pecnoHAeHTIB (39,1%) mae mpobiieMu 3 KOHIICHTPAILIIEIO
yBaru Ta nam’satTio. Jlume 4,3% pecnoHACHTIB MPOXOJWIA MEAUYHE O0OCTEKCHHS
yepe3 MocTiiHy BToMy. He3Bakaroun Ha HasiBHICTh O3HAK XPOHIYHOI BTOMH, JIUIIE
43,5% 3acTOCOBYIOTh METOAM MNPOQIIAKTUKH, Cepel SKUX HANUMOMUPEHITUMU €
JOTPUMaHHA pexumy cHy (68,8%), ¢pizuuna akTuBHICTH (56,3%) Ta NPOryNsSIHKUA Ha
cBixomy moBiTpi (50%).

OTxe, pe3ynbTaTd JOCHIHKEHHS MIATBEP/KYIOTh, M0 CHHIPOM XPOHIYHOI
BTOMH € aKTyaJbHOIO MPOOJIEMOI0 cepea MooAi. ['omoBHUME QakTOpaMu pPU3HUKY €
BHUCOKHI PiBEHb CTPECY, HEJOCTATHIM COH, PO3yMOBa MEpPEBTOMAa, HE30aIaHCOBAaHE
XapuyBaHHsA Ta JedinuT BiTaMmidiB. [ mpodigakTUKH 1BOTO CTaHy HEOOXiTHO
I1JIBUIIYBaTH PiBEHb 0013HAHOCTI HACEJIEHHS MPO BAXIIMBICTH 370POBOr0 CHOCOOY

KUTTS, MPABUJIBHOTO XapuyBaHHS, (PI3WIHOT aKTUBHOCTI Ta SIKICHOTO BIATMIOYMHKY.
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CIIUCOK BUKOPUCTAHMUX JKEPEJI:
1. https://www.uzhnu.edu.ua/uk/news/chrftoma.htm
2. https:/Ivinps.vn.ua/?p=1845

3. https://moz.gov.ua/uk/ves-chas-vtomljujus-prichini-ta-metodi-borotbi
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616.9
INEPCIHHEKTUBU BUKOPUCTAHHA AHTUTIJI HPOTU AHATOKCHUHIB
IIUTA Y JIKYBAHHI IH®EKIII, CHPUUUHEHUX STEC

Kupuienko Tersna BagumiBHa,

AcHcTeHT

Toscraa AHacracisa OuekciiBHa,

I'onimOeBcbka Bikropis BosioaumupiBaa,

Crynentu

Binnunpkuii HarioHansHUM MeauuHui yHiBepcuTeT iM. M. 1. [Tuporora
M. Binnuis, Ykpaina

AnoTamisi: Iadekmii, Bukimukani Escherichia coli, 1mo npoayKyrOTh
anatokcunu Illura (STEC), craHOBIsATH cepilo3Hy 3arpo3y Uil 3J0pOB’S JIIOJWHU
4yepe3 MOKJIMBICTh PO3BUTKY TeMoidiTHKo-ypeMiuHoro cunapomy (I'YC). Huni He
ICHYy€ crielU(pIYHUX TepaneBTUYHUX CTPATEriil sl JIKyBaHHA LUX 1H(EKI1H, 1 HasBHI
MIIXOAM 31eOUIBIIOr0 OpPIEHTOBAaHI Ha CHUMNOTOMATUYHY Tepamnito. BukopucraHHs
aHTUTUI, K1 HEHTpani3yoTh aHaTOKcHHM lllura, po3risgaerbes sIK MepCHEKTUBHUN
HampsIMOK Uil Tpo(dUIakTUKKM Ta Tepamii 1H(exkuid. Y mpencrasieHii poOoTi
BU3HAYEHO Cy4YacHI METOAM PO3POOKM Ta BHUKOPUCTAHHS TEPANEeBTUYHUX AHTHUTLI,
MPOAHANII30BAHO iXHIO €(EKTUBHICTh Yy OJIOKYBaHHI TOKCHYHOIO BIUIMBY Ta
OKPECJIEHO MEPCIEKTUBU KIIIHIYHOTO 3aCTOCYBaHHS.

KarouoBi caoBa: Awnaroxkcunm Iwra, STEC, IVYC, antwuriia,

TeMOJIITUKO-YPEMIYHUI CUHIPOM, TEpamisl.

Anaokcunu [1lura € HIUTOTOKCUYHUME O1JIKAMU, 1110 BiIITPAIOTh KIFOUYOBY POJIb
y naTtoreHesi iHpeKiiHuX yckiaanenb, cnpuunHennx STEC. Bonu ckinagaroTees 3
ABOX (YHKI[IOHAJbHUX KOMIIOHEHTIB: CyOOAMHMI A, sika OJIOKye CHHTE3 OUIKIB y
KJIITUHI-TOCTIOJapi, Ta MeHTaMepHoi cyboaunuii B, sdxa 3ale3nedye crnenudiune
3B’SI3yBaHHA 3 KJIITUHHUMHU pelentopamu, 30kpema riikochinrominmigom Gb3.
Bucoka excmnpecis Gb3 Ha KIITHHAX HUPKOBOTO EMITENIIO TMOSCHIOE iXHIO
Bpa3uBICTh 10 ToKcUHIB lllura, 110 € kmouoBum daktopoM y natorenesi ['YC.
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Escherichia coli, mo mnpogykyrooTs Stx, 3a3BuUYaili HajexaTb JO
enteporemopariudoi rpynu (EHEC), cepen sikux HalOiabIn BipyJICHTHI CEPOTHITA
npoaykyroTh Stx2a, Stx2¢ ab6o Stx1. TokcuHHM XapakTepu3ylOTbCs BKpall BHCOKOIO
010JIOTIYHOIO AaKTHBHICTIO: HaBiTh HE3HAYHI J03M MOXYTb BHUKIMKATH TSKKI
ypaKeHHs, O0COOJMBO B JiTeH paHHKOTO BiKy. Ilpsma anTHOakTepianbHa Tepartis
3AJIMIIAETBCS  MPOOJIEMATUYHOIO Yepe3 pHU3HMK TMOCUJIEHHS eKcrmpecii StX mnpu
3aCTOCYBaHHI IMEBHUX aHTUO10THKIB, IO MOXE TIOTIPIINTH CTAH TMAIll€HTIB.

3 orysy Ha Te, IO B3aeMOJis aHaToKCuHIB Illura 3 KiIiTHHAMHU-MIIIEHIMH €
KPUTHYHUM €TarioM y pO3BUTKY 1H(EKIIiT, MepCIeKTUBHUM M1IX0A0M J0 JIIKYBaHHS €
0JIOKYBaHH4 111€1 B3aeMoii. OJTHUM 13 TaKUX MIIXO0/1B € BUKOPUCTAHHSA CHEIU(DIUHUX
AHTUTL, SKI IHTEParyroTh 3 StX Ta MNEPelIKOKAlOTh IXHhOMY IPOHUKHEHHIO B
KIITUHU. MoOHOKIOHaIBHI aHTUTUIa (MAO) Ta ixH1 pparmenTu (Fab) neMoHCTpyIOTH
BHCOKY CHeIU(PIIHICT 10 pi3HUX MiaTumB Stx1 1 Stx2.

JIOKJTIHIYHI JTOCHIIPKEHHS MIATBEPAWIA 3HAUYHY €(PEKTUBHICTh 3aCTOCYBAHHS
AHTUTLI HAa PaHHIX CTaAlsX 3aXBOPIOBaHHS. 30KpeMa, y MOJENSAX Ha MHINAX 3
iHpekmiero STEC Oyrno noBeeHo 3HaUHE 3HUKEHHS PU3UKY YPaKEHHS HUPOK 1 PIBHSA
JETaTbHOCTI TICHsA 3acTOCyBaHHSA aHTUTUT a0 Stx2. Kpim Toro, pospodka
Oicrienu(piYHUX aHTUTUI, 3JATHUX OJHOYACHO HEHTpami3yBaTH ACKIUJIbKA ITIATHIIIB
TOKCHHIB, PO3IIMPIOE OXOIUJICHHS OaKTeplaJIbHUX INTaMiB Ta 3HIXKYE WMOBIPHICTD
BUHHUKHEHHS PE3UCTCHTHOCTI.

OkpiM MOHOKJIOHAJIBHUX aHTHUTLI, CydacHI HAyKOBi1 JOCIIIKEHHS aKTHBHO
30CEPEKYIOThCSl Ha 1HIMX (popmax TepanmeBTUYHUX 3aco01B, TaKUX SIK HAHOTLIA
(nanobodies) — oaHOZOMEHHI AaHTWTINA, $KI XapaKTePH3YIOThCS 3MEHIICHUMU
pO3MipaMH Ta IMABUIICHOIO 3JaTHICTIO 1O INPOHUKHEHHS B TKaHUHU. 3aBJISKH
MPOCTOTI BUPOOHUIITBA 1 BHUCOKIM CTaOIILHOCTI, HAaHOTLIa HaOyBalOTh 3HAYHOI
MOMYJISIPHOCTI B MEPCIEKTHUB] iX 3aCTOCyBaHHS y KIiHIUHIA mpakTtuii. Kpim Toro,
MPOBOJIATHCS TOCHIKEHHS, CIPSMOBaHI Ha PO3POOKY TEpareBTHUYHUX BaKIMH, SIKi
MOXKYTb CTUMYJIIOBATH MPOIYKIII0 HEUTPATI3ylOUUX aHTUTUI IpOTH StX y MalieHTiB
13 TPYIT BUCOKOTO PU3HKY.

HecnpusitiuBuii nporpec KiIiHIYHUX BUNPOOYBaHb AHTUTLI MPOTH StX HUHI

86



3YMOBJIEHUH iX OOMEXEHMM MacimTaOoM; OJHAK OTpUMaHl JaHi JEMOHCTPYIOThH
0e3meKy Ta MEepCHeKTUBHY TEPareBTUYHY €(PEeKTHBHICTH I[LOTO MiIXOMYy. 30Kpema,
olHa 3 (a3 KIHIYHOIO TECTyBaHHS MPOJAEMOHCTPYBala BHUCOKY MEPEHOCUMICTD
mpenapariB Ha OCHOBI MOHOKJIOHAJBHUX AHTUTLT 0€3 CYTTEBUX MOOIYHUX SIBHIIL.
VYTiM, 3HAUHUMH MPOOJIEMaMH 3AIMINAIOTHCS TOYHE BU3HAYCHHS TEPANEeBTUYHOIO
BIKHA, OINTHMI3allisl JO3yBaHHS 1 OIlIHKA €KOHOMIYHOI JOIIIHHOCTI MacIITaOHOIO
BUPOOHMIITBA TAKWX MPETIAPaTiB.

Orxe, aHTUTUIA TIPOTU aHaTokcuHiB lllura npencTaBisiioTh BaXKJIUBUM Ta
NEPCIEeKTUBHUN HANpsIMOK s mojonaHHs iHpekmidi, copuuunHeHunx STEC.
[Toganpmmii poO3BUTOK y 1M Tady3i Mae 3a METy BJIOCKOHAJICHHS TEXHOJOT1i
CTBOPEHHSI AHTUTUI 13 IMIJBUIICHOI0 CHEIU(PIYHICTIO 1 CTaOUIBHICTIO, a TaKOX
3a0€3Me4eHHs X MMPOKOAOCTYIHOCTI Y KIIHIYHIN OpakTUll. YCHiliHa peani3amis
I[l€i TepameBTUYHOI CTpaTrerii MOTEHIMHO MOXE€ 3HAaYHO 3MEHIIUTU PIBEHb
CMEpPTHOCTI Ta 3amoOIrTH BHHUKHEHHIO TSDKKMX YCKJIAQJIHEHb Yy TAIllEHTIB 3
iHpexuisimu STEC.
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YIK: 616.147.3-007.64-002.44-07-08
TPO®IYHI BEHO3HI BUPA3KHW: KOMILIEKCHUMI X1
A0 BUPIHIEHHS ITPOBJIEMUA

Ko3noBcbka Ipuna MuxaijiBHa

K.MEJI.H., IOIEHT, TOoIeHT Kadenpu xipyprii Ne 2,
Ma3zyp Jdap’a AmurpiBHa,

Ilapinceka Anacracis OTTijliBHA,

Xopxoawk FQuis BikTropiBHa

CTYJICHTH, CIIEHIAJIbHICTD 222 «MeauinuHay
BykoBUHCHKHIT Iep>kaBHUN MEAUYHUMN YHIBEPCUTET
Kaumap Boaxoaumup Hocunosnu

Jikap-xipypr xipypriudoro BiaaiaeHHst Nel JIHIM/]
M. YepHiBli, YKpaiHna

Anortanisi. CraTTs mNOpuCBSYEHa MpodieMi TpPohIYHUX BUPA30K, 30KpeMa
BEHO3HUX, PO3IJIAAAI0UN iX €TIOJIOTII0, MaToreHe3, KIIHIYHI MPOsSBH, Cy4acHI METOIH
TIarHOCTUKM Ta JiKyBaHHsA. ONUCAaHO TPU OCHOBHI TEOpPli PO3BUTKY BEHO3HHUX
TpohiuHUX BHUpa30K: (PIOpUHOBOI MaHIKETH, 3aXOIUICHHS JICUKOIIUTIB  Ta
MikpoaHnrionarii. Oco0auBy yBary NpuJIUIEHO KOMIUIEKCHOMY MiJIXOYy A0 JIKyBaHHS,
10 BKJIIOYA€ KOHCEPBATHMBHY Tepamito (KOMIIpECIiHY Teparito, (papmakoTepariio,
paHO3arorBajbHl MOKPUTTS) Ta XIpypriuyHi BTpy4YaHHs (TpaHCIUIAHTAIS IIKIPHOTO
KJIanTs, MioIjlacTuyHa QaciioroMis). Takoxk BHUCBITIEHO MEPCIEKTUBHI METOIU
JMIKyBaHHsS, Taki SIK 3aCTOCYBaHHS CY4YaCHUX II€peB’sS3yBAIbHUX MaTepialis,
aytonorigHoro 6araroro tpomoOommtamu (idpuny (PRF), doTtobGiomonymsiiiinoi Ta
BaKyyMHO1 Teparlii, 1110 JI€MOHCTPYIOTh 3Ha4HI MOKPAIICHHS Yy 3arO€HHI BEHO3HUX
TpO(1YHIX BHPA30K.

KarouoBi ciaoBa: BeHO3HI TpodiuHi BHpa3Kd, COPOLIMHI OB S3KH,

ayronepmoruiactuka, ®bM-repamnisi, BakyymHa tepamnisi, PRF.

3rinHo 3 naHuMu HarioHanbHOT BEHO3HOI POrpamMu CKPUHIHTY, MOUIUPEHICTh

BeHO3HUX Tpodiunux Bupazok (BTB) y cBiTOBIi#l momysnsiii cTaHOBUTH MPUOJIM3HO
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2%, mpy 1IbOMY HUXHI KIHIIIBKM € HaWO1IbII 9acToro Jokamizamiero (70% BUTaaKIB)
[1]. EtiomoriyHuii po3MOALT BUIISIIAE€ HACTYITHUM YHHOM: XpOHIYHAa BEHO3HA
HenocTaTHicTh — 50%, aptepianpHa HepoctaTHicTh — 10%, moenHaHa BeHO3HA Ta
aptepianbHa HemoCcTaTHICTh — 20%, 1HMI1 eTionoriuai ynHANKY — 20% [2]. B Ykpaini
I MMaToJIOrisl 3ycTpiyaeThesi Onm3bko 17 % HaceneHHs cepen oci0 BIKOM cTapiie
60 poxkiB.

Tpodiuna Bupazka — 1e JedeKTH M’SIKUX TKaHUH, SKI HE 3arololThCs
BIIPOJIOBXK TPHUBAJIOr0 Yacy. BHWHUKaIOTh BHACIIJOK MOPYUIEHHS MICIIEBOTO
KpOBOOOIry Ha piBHI TKaHWH YM 1HHepBalii Ha (OHI MOCTIHOTO 3aCTOI0 KPOBI Y
BEHAX, NOPYIIEHHS BEHO3HOIO Ta JIM(OBIATOKY, OTPYEHHS TKAHHH, a TaKOX
TpuBajoro 3HepyxomJieHHs. Po3Butok BTB mosicHIO€TbCS TpbOMa OCHOBHUMHU
MeXaHI3MaMHu. 3riIHO 3 Teopiero (IOpHUHOBOI MaHXKETH, BIAKIAAEHHS (IOpUHY
HABKOJIO KaMUISIPIB 1HILIIOE are31t0 TPOMOOIMTIB 1 JIEUKOIUTIB. OCTaHHI BUIUISIOTH
Mpo3anajibHl HUTOKIHU, TIATPUMYIOUHN 3aMlaieHHs Ta MOPYIIYIOUU TU(]y31i0 KUCHIO B
TKaHUHU. Teopiss 3aXOIJIEHHsS JIEHKOLMTIB (POKYCYEThCS Ha TOMY, III0O BEHO3HA
rinepTeHsis MPU3BOJIUTH A0 MPWIMIIAHHS JIEUKOIMTIB O CTIHOK KamuIApiB, IO
CYHPOBOJIKYETHCA BUBUIBHEHHAM 3anayibHUX MeaiatopiB (TNF-anbda) Ta akTUBHUX
(GbopM KHUCHIO, SIKI BUKIWKAIOTH 1MIEMIYHE MOIIKOHKEHHS Ta YTBOPEHHS BUPA3KH.
Hapemiri, Teopis MikpoaHrionaTii CTBEpIKYy€, IO 3aKylmopka JpiOHUX CYyJIUH
MIKpOTPOMOaMH MPU3BOANUTH O KMCHEBOTO T'OJIOMAYBAaHHS TKaHWH. BBaXkaeThcs, 110
MOEHAHHS IUX TMATOJOTIYHUX TPOIIECIB HABITh MPU HE3HAYHMX TpaBMax IIKIpU
MOXxe cripuuuHuTH po3BuTok BTB [3].

[lepmioro 03HAKOI MATOJOTIYHOTO MPOLECY € BIAUYTTS TSKKOCTI Ta BTOMU B
Horax, HaOpsku. Houamm moxyTh BuHHMKaTH cyfaomu. [llkipa B Micii matomorii
MOYMHaE OJIMINATH, a TIOTIM CTa€e OarpsiHOIO.

barpoBo-kopuuHeBe 3a0apBIeHHS MIKIPU B MICII TPOPIYHOT BUPA3KHU MOB'I3aHE
3 TOPYHICHHSM BEHO3HOTO BIITOKY Ta HACHiJKaMH XPOHIYHOT BEHO3HOI
HEJOCTAaTHOCTI. Yepe3 MOPYUIEHHS BEHO3HOIO BIATOKY (HAmpuKiaj, Mpu
BApUKO3HOMY PO3IIMPEHHI BeH a0o0 micias TpomOO3y) KPOB HAKOIMHUYYETHCS B

Kanuisipax 1 BeHyJax, 110 3yMOBJIIOE MiABUIIEHHS B HUX THCKY 1 BHXIJ IJa3MH Ta
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dbopMeHux eraeMeHTiB (0COOIMBO €PUTPOILMTIB) y HABKOJMILIHI TKaHUHHU. Po3ipBaHi
EPUTPOLIUTH BUXOATh Y MUKKIITUHHHM MPOCTIP Ta pyHHYIOTHCS TaM, a TEMOTJIO01H 3
EPUTPOLIMTIB TIEPETBOPIOETHCS HAa TEMOCHACPUH (3aJ1I30BMICHUM IMTMEHT), SKUH ©
3a0apBiioe mKipy B Oypo-Oarpsiauii Komip. Takok, BHACTIAOK TPUBAJIOTO BEHO3HOTO
CTazy 1 3amajbHUX MPOIeCiB TKaHUHU B IUIHII BTB ckiepo3yroThes, 1o e OiibIie
MOTIPIIYE MIKPOLMPKYJISAII0, 1 KOJIP MIKIPH 3MIHIOETbCS Ha TEMHIMUNA. Y Mipy
mporpecyBaHHsl TPOQidHOI BHUPA3KU 3 SBISIOTHCS TIEUIHHA Ta CBEpODK; TOTIM
nedeKTu caMoi IIKIpH, €KCYJaT 3 paHHu, O0I0YICTb, KA MOCHIIOETHCSA 1T Yac Pyxy.
B wmipy mporpecyBanHs mpoliecy, BUpa3ka 30UIbIIYEThCS B po3MipaX, 0coOJIMBO 3a
BIJICYTHOCTI JIiIKyBaHHs. BupaskoBuii geekt mMae HenpaBuwibHy GopMy. Ha mouatky
3aXBOPIOBaHHS paHa MOBEPXHEBA, 3 4YacoM crae rubmor. Kpas Bupasku 4iTKO
OKpECJIeH1, 3 )KXOBTYBATUM BUJJICHHSIM. J[HO BUpa3Kku MOKE€ MICTUTH HEXHUTTE3/IATHI
TKaHWUHM, HamapyBaHHs (iOpuny, OaktepianbHy (uopy. Illkipa HaBKOIO BUpa3Ku
Mae IypHOypHHH BIATIHOK, TINMEpIirMeHTariro. MOXIHMBI O3HAaKH €K3eMH: epo3ii,
MyXUpUl, JIyIIEHHsS, CBEepOK, BHIUIEHHA. HIKHI KIHIIIBKM MOXYTb OyTH
HaOPSIKJIUMU, 3 BAPUKO3HUM PO3IIUPEHHSIM BEH.

PanHe BUsBIEHHS TPO(PIUHOI BUPA3KU MA€E CIIPUATIUBI MPOTHO3U ISl 310POB S
1 HOpMaJIbHOTO (YHKIIOHYBaHHS OpraHizaMmy. JlJis IIbOTO BHUKOPHCTOBYIOTH TaKi
METOJY JIarHOCTHKH, SK 3arajlbHUN KIHIYHUNA OTJIsA 1 30ip aHaMHeE3y, NMPH SIKOMY
JIKap OTJIAJlac€ YpaKeHy IUISHKY, OI[IHIOE PO3MIp Ta INIMOUHY paHU, HAsIBHICTh O3HAK
3aMajieHHs], a TaKOK BU3HAYA€ HASBHICTH (PAKTOPIB PU3UKY BUHUKHEHHS TPOGIUHUX
BHUPA30K. YJIbTpa3ByKoBa jaoruieporpadiss — 1e mpocTuil, TOCTyIMHUN Ta HEAOPOTHI
METO/, SIKHA BUKOPHCTOBYETHCS [IJI1 BH3HAUCHHS HAINpPSAMKY KpOBOTOKY. BiH €
BOKJIMBUM 1HCTPYMEHTOM JUIsl BUKJIIOUEHHS apTepiaibHOl okmro3ii. OmHak, ciija
3a3HAYUTH, L0 Jorieporpadis Mae OOMEXEHY YYTIUBICTb Ta CHEUU(DIUHICTh Yy
JIarHOCTHUII YPaKeHb TTHOOKUX Ta nmepdopaHTHUX BeH. JlymiekcHe ckaHyBaHHS BEH,
a TakoX peHTreHorpadis 3 KOHTPACTOM JI03BOJISIE BU3HAUNUTU HASBHICTH TPOMOIB Ta
3BykeHb. Komm’torepHa tomorpadiss (KT) abo MarHiTHO-pe3oHaHCHa ToMorpadis
(MPT) BHKOPHCTOBYIOTHCS I JCTadbHOI  Bi3yamizaimii o00JiacTi  BEHO3HOI

HEJIOCTATHOCTI Ta JJis1 OLIHKA CTaHy HABKOJMIIHIX TKaHWH. biomcis Moxe OyTu
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BUKOPHUCTaHA [Isi BUSBICHHS 1H(eKuii abo 370sKICHOI MyXJIMHU, BacKyIiTa,
apTepiaIbHOTO CKIIEpO3Yy, SIKIIO BUpa3Ka HEaJeKBaTHO pearye Ha JIIKyBaHHA abo Mae
aTUTIOBUY BUTJIAL.

JlikyBaHHS TpOo(1UHUX BUPA30K BUMAara€ KOMIUIEKCHOTO MiIXOY, IO MOEIHYE
KOHCEpBAaTUBHY Tepamilo Ta XIpypriudi BTpydaHHs. Kowmnpecitina mepanis
3QIMIIAEThCSA  MeToJOM Tiepmioi JiHIi B JikyBaHHi BTB. BukopuctoByroTbCs
KOMITPECIifHI MOB'A3KU 3 PI3HUM CTYNEHEM €JaCTHMYHOCTI, MEIUYHUN KOMIPECIMHUN
TPUKOTAX, a TaKOoX amapard JUisl 1HTEPMITYIOU4Oi ITHEBMATHYHOI KOMIIpecii.
XapakTepHOI0 OCOOJIHMBICTIO KOMIIPECITHUX BHPOOIB € CTBOPEHHS I'pajllEHTa THCKY,
[0 3MEHIIYEThCA B HAMNPAMKY BIJ AWCTAIBHUX JI0 MNPOKCUMAJIbHUX BIJIJILIIB
kiHIiBku. Komrpeciiina teparis € eeKTUBHUM METOJIOM JIIKYBaHHS HEYCKIaIHEHUX
BTB. Tuck y aiana3oni 30-50 MM pT. CT. Clipusie TOKPAIIEHHIO BEHO3HOTO BIJTOKY,
3MEHILIEHHIO 00110, HAOPsKY, MIrMEHTAIlll Ta IPUCKOPIOE 3aro€HHs BUpa3oK. OJHAaK,
BUKOPUCTAaHHA  KOMIIPECIMHOTO  TPUKOTaXy  BHUCOKOTrO  KJjacy  Kommpecii
MIPOTUIIOKA3aHE MAaLlEHTaM 13 CYMYTHIM OKJIIO31MHO-CTEHOTHYHUM 3aXBOPIOBAHHAM
apTepil HIDKHIX KiHIIIBOK, JIGKOMIICHCOBaHI# ceplieBiii HemocTaTHOCTI [4].

VY nikyBanHi BTB 3acTocoBytoTh ¢hrebomponni nikapcovki npenapamu, cepen
AKUX HaWOUIbIn €(dEeKTUBHOI € MIKPOHI30BaHa ouHIleHa (aaBoHOimHA Gpakilis y
no31 1000 wmr/mod6y. [ns npodinakTUKU pElnuIuBIB BHUPA30K PEKOMEHIYETHCS
3aCTOCOBYBaTM KypcamMu 1o 2 wmicsul 3 pa3u Ha pik. Takok BHKOPHUCTOBYIOTH
cynoaekcua 500-1000 JIO/moby npotsrom 2-6 micsiiB. Hectepoinni mpoTtu3amnaibHi
mpenapaTi 3aCTOCOBYIOTh IS KyMipyBaHHS BUPAXXEHOTO 00Jb0BOTO cuHIpoMy. [Ipu
HAasIBHOCTI CBEpOEXKY LIKIpU 200 €K3eMHU NMPU3HAYAIOTh AHTUTICTAMIHHI IpenapaTu. 3a
HAsBHOCTI KJIHIYHMX O3HAaK 1H(QIKYBaHHS BHUpPAa3KU HEOOXITHO TPOBECTU
0akTepioJoriuHe JOCIIKEHHS Ta MOYaTH CUCTEMHY aHTHOaKTepialbHy Teparniio.
Jliis 60poTHOM 3 JTOKAJIbHUM KMCHEBUM TOJIOAYBAHHSAM y TKaHWHAX PEKOMEHY€EThCS
3aCTOCYBaHHS MpEnaparip, 10 NOKPALIYIOTh JAOCTaBKY KHCHIO A0 KIITUH. OJHUM 3
TakKMX 3aco0iB € AKTOBEriH, SIKMM crpusie Oulblll €(EeKTUBHOMY BHKOPHUCTAHHIO
KHCHIO Ta TJIOKO3W KJIITHHAMH, IO MIABUIIYE I1X EHEPreTHYHM MOTEHITIAM,

0CO0JIMBO B YMOBAax HEJAOCTATHHOI'O KPOBOMOCTAYaHHS T4 KUCHEBOTO E€(IIUTY.

91



Jna  mikyBaHHs ~ Oe3mocepeqHbO  TpodiyHOI  BUpa3Kd  JIOKAJbHO
BUKOPHUCTOBYIOTh CYYacCHi nepee’s3yeanvHi mamepianu. Bubip paHOBOrO MOKPHUTTS
3QJICKUTh B CTajaill pPaHOBOTrO Mpoliecy, MIKpOOHOI KOHTaMiHaIlli, KUIBKOCTI
eKCy/aTy 3 paHu, HasgBHICTh 1H(EKIlii, CTaH HABKOJHIIHBOI MIKIpU Ta 1HIWUBITyaTbH1
ocobnuBocTi maiieHTa. KokeH Buj MOB'SI3KM Mae CBiM NMpUHIMM J1i Ta 3a0e3meuye
NEBHUM e(eKT, CHPHUSIOUM 3aro€eHHIo. Tak, TiaporesieBl MOB'S3KM CKIIAAIOTHCS 3
CITYACTOi CTPYKTYpPH TOJIMEpiB 3 BHCOKHM BMICTOM BOJH, TOMY CTBOPIOIOYH 1
HiATPUMYIOUM ONTHUMAJIbHE BOJIOTE€ CEPENIOBUIIE PaHU, aKTHBI3YIOTH 1i ayTONITHYHE
OYMIIEHHS, BUJIAJICHHS! HEKPOTUYHUX TKAaHWUH ¥ CTUMYJIIOIOTH MPOIIECH TPAHYIISIIIIT Ta
enitenizanii. Jleski rigporenesl MOB'A3KH MOXKYTh TaKOXK MICTUTH AHTUMIKPOOHI
KOMITOHEHTH.

['iApoKOJIOiH TTOB'SI3KU CKIIAJA0ThCA 3 T1IPOGIIbHUX YACTUHOK (HAMpPUKIa,
KapOOKCUMETHUIIIEIONO03M, TEKTUHY, KeJIaTHHY), BOYJOBaHUX Yy aJre3UBHY
Matpuirfo. [Ipy KOHTaKTI 3 paHOBOIO PIIMHOIO T1APOKOIOIIN abCOpPOYIOTh MOMIPHY
KUIBKICTh €KCYyJaTy, YTBOPIOIOYHM TreienoAioHny peudoBuHy. lleil renp miarpumye
BOJIOTE CEPENIOBUILE B PaHi, CIOPHUIE ayTOJITHUHOMY OYHUIICHHIO BiJi HEKPOTUYHUX
TKaHUH Ta (PIOpUHY Ta 3axuIlae paHy BiAg OakTepiaibHOI (JIOpH, IO CTUMYIIIOE
3aroeHHs. Taki TOB’S3KM MOJKHa TPHUBAJIO 3alMINaTH Ha padi (mo 5-7 mi0), mo
3MEHIIIY€ YaCTOTY MEPEB'SI30K.

CopOuiifHi MOB'SI3KM € «IOB’sI3KaMU BHOOPY», OCOOJIMBO MPHU aKTUBHIN (a3i
3aMajibHOTO MPOIIECY, P BUAUICHHI BEJIMKOI KIJTBKOCTI €KCYAaTy, JETPUTY, OaKTepiit
Ta TOKCHHIB 3 paHu. BOHH MOXyTh OyTH BUTOTOBJIEHI 3 PI3HUX MaTepialiB, TAKUX SIK
aJbriHATH, T1APOBOJIOKHO, MiHA, aKTUBOBAHE BYT1/UIS a00 KOMOIHAIIIT IIUX MaTepiaiB.
3aBasiku €(EeKTUBHOMY IMOTJIMHAHHIO BEJIMKOi KIIBKOCTI PaHOBOTO €KCyAaTy, BOHU
3ano0iraroTh Marepailii HaBKOJIMIIHBOT IIKIPU 1 TKAaHUH Ta MOUIMPEHHIO PO3MIpPIB
TpodiuHOi BUpa3ku. AJCopOIlis 3 paHu OakTepiil Ta MPOAYKTIB iX KUTTEMISIILHOCTI,
3MEHIIYy€e OaKTepiabHOr0 HaBaHTaXXeHHs. CTBOPIOIOUN CHPUSTINBE CEPEIOBHILE AJIs
3aro€HHS, NUIIXOM BCMOKTYBaHHIO HQJIMIIKY PIAMHA Ta IIKIIJIABHX PEYOBHH,
OUMIIEHHS BIiJl HEXKUTTE3MATHUX Mac, COPOIIiHI MOB’SI3KU CKOPOUYIOTh TPUBATICTh

KOXHOT (a3l paHOBOTI'O MPOLECY, 3HAUHO CKOPOUYIOUYH TPUBAIICTh J1KYBaHHS.
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Pi3HOBUIIB mepeB’si3yBajJbHUX MaTepianiB € Oarato, oOupaloTh IiX B
3aNeXHOCTI B (ha3u Ta XapaKTEpUCTUK paHu. M'[Ki moixiMepHi MOB'SI3KUA MIAXOAATh
JUIS 9yTJIMBOI IIKIPH, MOJIMEPHI Ha MIHHIM OCHOBI — MalOTh BHUCOKY IOTJIMHAIOUY
3naTHicTh. ['yOuacTi MOB'S3KM MOINIMHAIOTH BUAUIeHHA. [loB's3ku 31 cpibnom Ta
HOJI0M MarTh aHTHUMIKPOOHY Jit0. XJIOpHUJ JIaJIKIIKapOaMoiay Mae MpOTUMIKPOOHI
Ta TpOTU3amajbHI BIACTUBOCTI, a XJOPIeKCHAWH - aHTHUCENTHYHY Mir0. Bci 1
MOB’SI3KM  aTpaBMAaTW4Hi, IO 3amo0irae iX NPWIKIAHHIO J0 paHU, MOMEPeKY€E
MOIIKOHKEHHS MOJIOMX TPaHyJAIiN Ta eniTeaionuTiB. JlocaiKeHHs TOBOJSATh, 110
3aCTOCYBaHHS PaHO3arolOBaJIbHUX TIMOKPUTTIB HAa OCHOBI IENOJIO3H, 30aradeHoi
cpiOJIOM, TPOAEMOHCTPYBAJIO 3HAYHO Kpalll Pe3yslbTaTH Yy JIIKYBaHHI TPOQPIUHHX
BUpPA30K Yy TAIllEHTIB 3 XPOHIYHOIO BEHO3HOI0 HEJOCTATHICTIO TOPIBHSHO 3
paHO3arolOBaJIbHUMU TOKPUTTSMU Ha OCHOBI OakTeplalbHOI LETI0JI03U  Ta
CTaHJAAPTHUM MOKPUTTSIM.

Axmo wmicueBa MeIUKaMEHTO3HA Tepamiss He MPU3BOJUTH 10 3arO€HHS
BHUPA3KH, aJJbTEPHATHBHUM METOOM JIIKyBaHHS € TPAHCIUIAHTAIIS MTKIPHOTO KJIAITS.
JIJist IbOTO MO’KHA BHUKOPUCTOBYBATH HIKIPY CaMoOro marfieHTa (ayTOTpaHCIIaHTaIls
pPO3UICTUIEHUM Mep()OpoBaHUM IMIKIPHUM KJIANTeM), KYyJbTHUBYBaTH MOro BIACHI
KIITUHA MIKipy a00 BUKOPUCTOBYBAaTH JOHOPCHKY MIKIpY (QJIOTpaHCIUIAHTAT).
JloBeieHO e(EeKTHUBHICTh ayTOTPAHCIUIAHTAIlll HaJ KOMIPECIMHUM JIIKyBaHHSAM
TpopiyHUX BUpa3oK. [ JIKyBaHHS HEBEIUKHX, alleé TIMOOKUX BEHO3HUX BHUPA30K
3acTocoByBajacs MiomactuyHa (QaciioroMis. Bupasky BuAansioTh B Mexax
3I0POBUX TKaHMH Pa30M 13 CKJIEPO30BAHOIO (hacli€ro Mij HEro, a MKIPpHUN AedeKT
3aKpUBAIOTh  BUTBHUM  ayTOACPMOTPAHCIUIAHTAHTOM. [IOBHE  TPWMIKWUBIICHHS
ayTOJEPMOTPAHCIUIAHTAHTIB criocTepiraiocs y 86,5% BumankiB. Y BCIX BHIIaIKax
BUKOPUCTOBYBAJIMCS BUIbHI IIKIPHI KJamTi, B3ATI 3 30BHIINIHBOI a00 BHYTPIIIHBOI
MoBepxHi crerHa, ToBimHo 0,4-0,5 cMm [5].

OcTaHHI TOCHIKEHHSI TIOKa3aJH, 1[0 BUKOPUCTAHHS aymo102iuH020 6a2amozo
mpomooyumamu Giopury (PRF) € eheKTUBHHUM METOJIOM JIIKyBaHHS TPOIYHUX
Bupasok. [licmsa Tprox THXHIB MOTHX)HEBOTO 3actocyBaHHs PRF cmoctepiramocs

3HAYHE 3MEHILIECHHS IUIOLIl BUPAa30K. YCl BUPA3KHU MOBHICTIO 3aroijics MPOTSATOM
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IIECTH TWKHIB. MeTon BUSBUBCA O€3MEYHUM, MPOCTHUM Y 3aCTOCYBaHHI Ta
€KOHOMIYHO BHTIJHUM, OCKUIbKH HE Oylio 3a(hiKCOBAHO KOJHUX MOOIUHUX €(EKTiB.
Takum umHoM, PRF MoxHa BBaxaTH NEPCHEKTUBHUM BapiaHTOM JIIKYBaHHS
Tpo(iuHUX BUpA30K [6].

Domobiomooynayitina (PBM) mepanis BAKOPUCTOBYE CBITIO PI3HUX JKEpel
y BUIUMOMY Ta iH(ppauepBoHOMY mianazoHax (500-1000 Hm), nmpuuomy HOBXHHU
xBuiIb 500-700 Hm 3acTocoBytoTh mist moBepxHeBux, a 800-1000 Hm — myist rinGoxux
ymKompkeHb. DOBM-Tepariss Crpusie 3aro€HHIO paH, 3MEHIIye Oilb, HEKpo3 1
3amajeHHs, TOKpallye KpOBOOOIT Ta YTBOPEHHsS HOBHX CYAMH, IiJIBUIIYE M'SI30BY
BUTPUBAJICTh 1 Mae aHTHOaKkTepiaibHuid edekT. OnTUMalbHU Jlana3oH i
nmikyBaHHs Tpodiunux Bupazok — 600-860 Hwm, mio, 3a mitepaTypHUMH JaHUMH,
MIPUCKOPIOE iX 3aroeHHs B 13 pa3iB Ta 1HAYKY€e MO3UTUBHI 3MIHU Y 86% MAallI€HTIB.
OBbM-Tepanisi TakoXX MPUIIBUIIIYE 3arO€HHS BEIUKUX XPOHIYHUX BEHO3HHUX
BHPA30K, CTIMKHUX 10 TpaauIliiHOoro JjikyBaHHs, Ha 40% Ha micsaub. MexaHi3zm mii
®bM nossrae B akTUBalll MITOXOHJpIH WKipu (OTOHAMH, 11O MPU3BOJIUTH JO
MOCWJICHHSI MITOXOHAPIAIbHOTO MuXaHHs, 301abieHHsT AT®, BUBUILHEHHS OKCHUIY
a30Ty, aKTUBHUX (POPM KHCHIO Ta KaJIbIIilO, III0 CTUMYJIIOE 3arO€HHS paH 1 3amnooirae
HEKpO3y TKaHUH Yepe3 aKTUBAIlil0 3aXUCHUX (akTopiB [7].

Bakyymna Ttepamis, mo mepeadadae CTBOPEHHS HETaTHBHOTO THCKY B
130JIbOBaHIN paHi, € METOAOM CTUMYJISIT 3arO€HHS OCOOJMBO CKJIAJIHMX BUIMAJKIB,
K1 HE IMJIJAI0ThCS TPAIULIMHOMY JIIKYBaHHIO CydacHUMH TMoB'si3kamu. [locriiiHa
acmipallii paHoOBOI pPIAMHU 32 JONOMOIOK BaKyyMy 3a0e3reuye 3MEHIIEHHS
OakTepialbHOrO HABAHTAXKEHHS, IMOKpAIlye KPOBOOOIT HA MIKPOpPIBHI, 30LIbIIYyeE
HAJIXO/DKCHHSI KUCHIO IO TKaHWH, aKTUBI3Y€E MPOIECH aHTioreHe3y Ta (popMyBaHHS
IpaHyJAIIKHOT TKAHUHHM, & TAKOXK IIACHIIIOE PEeaKIil KJIITHHHOTO iMyHiTeTy [8-9].

BucnoBok. TpodiuHi BUpa3ku € CKIaIHUMU AePeKTaMu M’ SKUX TKaHUH, IO
XapaKTEepU3yIOThCS TPUBAIUM TepeOiroM Ta BUHUKAIOTH BHACHIIOK TMOPYIICHHS
MICLIEBOTO KpOBOOOITY Ta IHHepBallii, HalyacTille Ha TJi XPOHIYHOI BEHO3HOI
HefoctaTHOCTl. JlikyBaHHS TIOTpeOye KOMIUIEKCHOTO MIAXOAY, IO TIOETHYE

KOHCEpBAaTUBHI MeToAM (KoMIlpeciiiHa Teparis, (apMakorepanis (piaeOOTpOIHUMH,
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NpOTU3aNaIbHUMK, AQHTUTICTAMIHHUMH Ta aHTHOAKTeplaJbHUMH MpernapaTami,
3acobamMu ISl TIOKpAIIeHHs OKCHIeHAIlli TKaHWH, CYy4YacHI pPaHO3arol0BaIbHI
MOKPUTTS) Ta XIpypriuHi BTpy4YaHHsA (TpaHCIUIAHTAIllS IIKIPHOTO  KJamTs,
MiorIacTHYHa (paciioTomis).

CyuacHl JIOCHIJDKEHHS JEMOHCTPYIOTh MEpPCHEKTUBHICTh BUKOPHUCTAHHS
aytojioriyHoro  Oararoro  tpoMOorutamu  ¢iopuny  (PRF), a  Ttakox
boToOIOMOAYIAIIIHOI Ta BaKyyMHOI Teparii sIK e(pEeKTUBHUX METOJIB CTUMYJISLI]
3aro€eHHs TpO(MIYHUX BHUPA30K, OCOOJMBO Y BHUMAIKAX, PE3UCTEHTHUX JO
TpaauUiiHOTO JiKyBaHHs. 3actocyBaHHs PRF € 6e3neunnm, nmpocTuM Ta eKOHOMIYHO
BUT1IHUM, a @BbM-Tepanis crpusie KOMIUIEKCHOMY BIUIMBY Ha IPOLIECHU pereHeparnii
TKaHWH. BakyymHa Tepamisi eQeKTMBHAa Yy CKIQJHMX paHax, I[OKPaIlylodH
MIKPOLUMPKYJISIIO Ta 3MEHIIYIOUM OaKTeplalbHe HAaBaHTAXKEHHS.

TakuM yuHOM, JIIKyBaHHS TPO(PIUHUX BUPA30K € CKIAAHUM 3aBJAHHSM, IIO
noTpelye 1HAMBIYal130BaHOTO MIIXO0Y 3 YpaXxyBaHHSIM €TIONOrii, CTajii, po3MIpiB
BHUPA3KH Ta 3arajbHOro CTaHy narieHTta. [loganpin AOCIIIKEHHS Ta BIPOBAKCHHS
HOBITHIX METOAIB JiKyBaHHs, Takux ik PRF, ¢orobiomonymnsiiss Ta BakyyMHa
Tepamnisi, BIAKPUBAIOTh HOBI MEPCIIEKTUBU Y TIOKPAILEHHI PE3YJIbTATIB JIIKYBAHHS LI1€i

CKJIaJIHOI KaTeropii MmarieHTiB.
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YIK: 616.34-007.272-02:616-006]-089-08-027.521
BILIUB CTPATEI'II KOMILIEKCHOI'O IHJIMBIJYAJII3OBAHOI'O
NIIXOY J0 JIKYBAHHS HA IIEPUOIEPAIIIMAHI 3MIHU CTAHY
310POB’A XBOPUX 3 I'OCTPOIO KMIIIKOBOIO HEIMPOXIJIAHICTIO
IMYXJMUHHOI'O TEHE3Y

Kyopak Muxaiijio AHATOJIiHOBUY

KaHAUAAT MEAUYHUX HAYK, JOLIECHT

Kpacuuii Banepiit Boronnmuposu4

CryneHnt

3anopi3bkuii AepxaBHUN MeIUKO-(apMalleBTUUHUN YHIBEPCUTET
M. 3anopixoks, Ykpaina

AHoTanisi: Y poOoTi mpoaHaaizoBaHO €(EeKTUBHICTh CTPATET1i KOMIUIEKCHOTO
1HAUBIyaJlI30BAaHOT0 MIAXOAY 10 JIIKYBaHHS NAII€HTIB 3 TOCTPOK KHILIKOBOIO
HEIPOXIHICTIO MyXJIMHHOTO TeHe3y. OIiHKa TUHAMIKU CTaHy 310POB’S POBOAMIIACS
3a mkaigorww CR-POSSUM. Ortpumani pe3ynbTatd CBig4aTh MPO TOKPAIICHHS
KJIIHIYHOTO CTaHy J0 Omeparlii Ta 3HWKEHHS PU3UKY JIETAIbHOCTI, IO MiATBEPIKYE
JOIUIBHICTh BUKOPUCTAHHS 1HAWBIIyalTi30BaHOT TAaKTUKH JIIKyBaHHS VY JaHOI
KaTeropii XBOPUX Ta y3TOJPKEHICTh MOAANIBIIOI TAKTUKHU BEJICHHSI MAI[I€EHTIB 3 TAHHOIO
NATOJIOTIETO.

Kuarw4osi cioBa: Pak, ToBcTa KuIlKa, YCKIaHEHHS, KUIIIKOBA HETIPOX1THICTD,

nporraoctuyHi mkann, CR-POSSUM.

Beryn. Noctpa kumkoBa HenpoxigHicts (['’KH) € onHum 13 HalmommpeHimmx
Ta HallHEOE3MEeUHIIUX YCKIaJAHEHb 3JIOSIKICHUX HOBOYTBOPEHb TOBCTOI KHILIKH. 32
JTAHUMHU HAyKOBHX JDKEpeJl, YacToTa il BUHUKHEHHs cTaHoBUTH Big 40,0 % mo 60,0 %
BUIMAJIKIB Y CTPYKTYpl YCKJIaJHEHb OHKO3aXBOPIOBaHb JaHOI JoKamizamii. Bucoki
MOKa3HUKU TIEPUOTEPAIlifHO] JETAIBHOCTI, 10 BapilOl0Th y Mexax Big 5,0 % 1o
57,0 %, obymoBieHi, mepil 3a BCe, HAsBHICTIO Yy MAlllEHTIB YMCIEHHUX CYITyTHIX

COMAaTHUYHHUX MATOJIOTIH, SKI YCKJIQJHIOIOTH IMepedir 3aXBOPIOBAHHS Ta 3HUKYIOTH

97



KOMIICHCAITIiHI MOXJIMBOCTI OopraHi3my. [3, c. 34]

Y o6inbmocti BunaakiB po3Butok ['KH motpeOye HeraitHOro XipypriaHoro
BTPYYaHHS, METOIO SIKOTO € 3HATTA OOCTPYKIii Ta cTalumizaiii cTaHy XBOPOTO
[1, c. 76].

BiacyTHicTe  amekBaTHOI  IepeaomnepaiiiHoi  MATOTOBKH,  OOMEXKEHi
JIarHOCTUYHI MOMJIMBOCTI Ta HEJOCTAaTHS KOMIIGHCAIllsl CYMyTHhOI MaTOJIOTIl
3YMOBJIIOIOTh BUCOKY YaCTOTY MICISIONEPAINHIX YCKIATHEHb 1 JICTATLHUX BUTIAIKIB.

Y 3B’M3Ky 3 1[UM, IIOCTa€ HEOOXIIHICTh y po3polill  epeKTHUBHOI,
IHAMBITyali30BaHOT TAKTUKH BEJACHHS TaKWX TAIlI€HTIB, sKa O J03BOJIMIIA
ONTHMI3yBaTH TIEpPHOIEpaIliiHe BEICHHS, 3MCHIIUTH YacTOTy YCKIJIaHCHb,
MOKPAIIUTH 3arajbHi pe3yJjbTaTH JIKYBaHHS Ta MIABUIIMTH SIKICTh HaJaHHA
MEIUYIHOI TOTIOMOTH B YPIreHTHUX CTaHAaX.

ise po6oTu. MeToro 1aHOTO JOCTIIHKEHHS € OIlIHKa MEPHOINEPAIliiHUX 3MiH
3arajJbHOTO CTaHy 3J0pPOB’Sl TMAIlE€HTIB 13 TOCTPOIO KHUIIKOBOIO HEMPOXITHICTIO
MyXJUHHOTO  TIOXO/P)KCHHS  TPHW  3aCTOCYBAaHHI  CTparerii  KOMIUIEKCHOTO
1HMBITyaJli30BaHOTO MIJIX0/y 0 BHOOpPY JIKYBaJbHOI TakTUKU. OCOONMBY yBary
NOPUIITICHO BUKOpHCTaHHIO MporHoctudHoi mkamu CR-POSSUM sk iHcTpyMeHTY
OI[IHKKA PHU3UKY Ta OOIPYHTYBaHHS XipypriuHOTrO BTpydaHHA. JlOCHi/DKEHHS Ma€ Ha
METI BUSIBUTH KJIIHIYHY €(QEeKTHBHICTh 3a3HAa4€HOI CTpaTerii Ta ii BIUIMB Ha Iepeoir
MIEPUOTIePAIIIfHOTO MTEPIOAY Y JaHOT KaTeropii xBopux [2, c. 56]

Marepiaau ta meroau. Yupomgorxk 2020-2023 pokiB Ha 0a3i XipypriyHuX
Biuiens KHIT «Mickka jikapHsl €KCTPEHO1 Ta MBUAKOI MEAUYHOI JoromMoru» 3MP
ta KHII «Micbka nikapus Ne 7» 3MP 6yno obctexxeHo Ta mposikoBano 74 (100 %)
MAII€HTIB 3 TOCTPOIO KUIITKOBOIO HEMPOXIIHICTIO MyXJIUHHOTO TeHe3y. [lepeBaxanu
xiHku — 41 (55,41 %), donosikiB Oyno 33 (44,59 %). CepenHiili BiK CTaHOBHB
68,31 + 18,49 poxkis.

[lepBunHe oOcTexeHHs BKIOYano: Y3/ opraniB 4epeBHOI MOPOXKHUHH,
pEHTreHorpadio IpyAHOI KIITKH Ta YEpPEeBHOI MOPOKHUHHU, KosoHockomio, KT 3
BHYTPIIIIHHOBEHHUM KOHTPACTYBaHHSM, a TAKOX KJIIHIKO-O10XIMIYHMI aHaI3 KPOBI

ta ceul. Ctymine komneHcanii I'KH BU3Hayanu KiIiHIYHO Ta 1HCTpyMeHTaabHO: y 10
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(13,51 %) mnamientiB BusBiaeHo | crymiHb (KOMOEHCOBaHMM cTaH), y 61
(82,43 %) - II (cyokommieHcoBanwmii), y 3 (4,05 %) — III crymiab (IeKOMIICHCOBaHUH
CTaH).

Y 3alexHOCTI BiJ BHSBJICHOTO CTYNEHS KOMIIGHCAIll MpU3HavYaiacs
BiAnoBigHA TakTuka. Y 71 (95,95 %) Bumanky 3 I-II crymenem 3actocoBana
KOHCEpBaTUBHA Tepalis, 10 BKIoYana 1HQY31MHY MATPUMKY (KPUCTAIOIAH,
MIa3MO3aMIiHHUKHM, TIpernapatd KpoBi), CTHUMYJSIII0 MOTOPUKUA (IIPO3EpHH,
meTokionpamin, copoimakr, 10 % NaCl) Ta miaroroBky a0 eHAOCKOMIYHOT
nexomrpecii mussxoMm kiaizm. Y 47 (63,51 %) marieHTiB BOanoch AOCATTH TTOBHOTO
ycynenns ['KH, y 13 (18,31 %) — mikyBaHHsS BHSBWIOCH HeeeKTUBHUM, a y 11
(15,49 %) BusiBIEHO yCKJIaAHEHHS y BUIJISAI nepdopallii KUIIKH, 1110 MOTpeOyBajo
TEPMIHOBOTO OTIEPATUBHOTO BTPYYAHHSI.

[Mamientn 3 Il crynenem I'KH (3 mamientu - 4,05 %) Oynu mpooriepoBaHi
HEBIIKJIAJIHO. YPreHTHe XIpypriuHe BTpydaHHs BukoHaHo y 11 (14,87 %), y
BlATepMiHOBaHOMY Topsinky — y 60 (81,08 %) xBopux. Cepeaniii mnepioa
nepeaonepariiaoi marotoBku ckiaas 19,70 (8,50; 31,40) rogu.

Cran 310poB’s omiHroBaBcs 3a mkanoro CR-POSSUM. Ominka mpoBoamiacs
YOTUPUPA30BO: TIPU HAJIXOJKEHHI, TICIIS 3aBEpPIICHHSI KOHCEPBATUBHOTO €TAITy TIEpe
orepari€ro, Ha mnepiry o0y Micias BTpy4YaHHS Ta TEpell BUMUCKOIO. Po3paxyHoOk
PU3UKY JIETATBHOCTI MPOBOINBCA 3a (POPMYIIOLO:

1/(1+e" ™) x 100%, ne

€ - OCHOBa HaTypaJbHOro Jjorapupmy (= 2,718);

R =(0,1692 x ®C) + (0,1550 x XC) - 9,065

®C — dizionoriuna mkana, XC — Xipypriuda cKjiaiosa.

Jns  cratuctuyHOi  OOpOOKM  pe3yjbTaTiB  BUKOPUCTAHO  IpOrpamu
STATISTICA 13.0 Ta Microsoft Excel 2013.

[Tpn HOpManpEHOMY PO3MOALT JaHi moAaBaiu Sk M £ M, pu BiIXWICHH] B
HopmasibHOTO — sk Me (Q1; Q3). Amnamis BUKOHYBAIM 3 BHUKOPHCTaHHSIM
HemapaMeTPUYHUX METO/IIB, 30KpeMa KpuTepiro BiTkokcoHa 11st 3B’ 13aHUX BHOIPOK.

Pe3ynbraTn BBakauch AoctoBipHUMU Tipu p < 0,05
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PesyibTaTn Ta 00roBopeHHs. 3a pe3yibTaTaMH TEPBUHHOI OLIHKH 74
(100 %) marieHTiB TpH ToCHiTaNi3alii, CepeAHid IMOKa3HUK 3a (Pi3i0JI0TIIHOO
mkaiorw CR-POSSUM (®C) cranoBuB 11,83 £ 3,67 Oana, a 3a XipypriuHoio
mkanoo (XC) — 10,79 + 2,84 6ana. Po3paxoBanuii pu3uK JETAIBHOCTI Ha I[OMY
erami ckiaB 7,30 +£2,19 %.

[Ticnst 12-24 roauH npoBeAeHHSI KOMIUIEKCY KOHCEPBATUBHOIO JIIKYBaHHS Ta
€H/JIOCKOMIYHOI JIeKOMIIpecii, Tepen 3alulaHOBaHUM OMNEPATUBHUM BTPYYAaHHSM,
pOBe/IEHO MOBTOPHY oOIiHKY 3a mKkaioo CR-POSSUM. 3unauenns ®C 3HM3UIO0CA
no 10,21 £+ 3,02 6ama (T = 83,00; p = 0,0012), XC ckmanma 10,51 + 2,71 Gana
(T =3,00; p = 0,6481). PiBeHb pU3HKY JETAIBHOCTI 3MeHIMUBCA A0 6,12 + 1,88 %
(T =65,00; p=0,0008).

HactynHe oOcTexeHHs MpOBOAWIM 4Yepe3 24 TOAMHU MICHS XIPYypridyHOrOo
BTpyuanHs. Cepenniii nmokasHuk ®C cranoBuB 11,62 + 3,41 6ama (T = 54,00;
p =0,0047), XC — 10,57 £ 2,73 6ana (T = 1,00; p = 0,8671). Pusux neranpHOTO
HaCJIIJIKY Ha 116l MOMEHT ckiiaziaB 6,92 + 1,94 % (T = 48,00; p = 0,0322).

Ha eranmi Bummcku 31 craiioHapy oiliHka crany 3a mmkaiorw CR-POSSUM
nokaszana, mo cepeaniii 6an 3a ®C gopisHoBaB 10,37 + 2,86 6ana (T = 52,00;
p =0,0274), 3a XC 3amumancs Ha piBHi 10,57 = 2,73 6ana (T = 0,00; p = 1,00).
Pusuk cmeptHoCTi ctanoBuB 6,24 + 1,89 % (T = 50,00; p =0,0137).

VY micasionepaniinomy nepioai y 13 (17,57 %) naiieHTiB 0yi0 3apeecTpoBaHO
yCKIagHeHHs: paHoBl V' 'y 7 (9,46 %), TEJIA — y 1 (1,35 %), roctpa cepieBa
HEJIOCTaTHICTh 3 HaOpsikoMm JiereHiB — y 2 (2,70 %), riapotopakc — y 1 (1,35 %),
nHeBMoHIs —y 1 (1,35 %), BHyTpimHbOUepeBHa KpoBoTeua Vy 1 (1,35 %).

[ToBTOpHI oOmepaTHBHI BTPY4YaHHS 3 NPUBOAY YCKJIAJAHEHb BHKOHAHO y 3
(4,05 %) xBopux. KimpkicTe sietanbHux BumnaakiB ckiana 4 (5,41 %). Cepenniit
TepMiH rocmitam3anii namieatiB cranoBus 18,00 (12,00; 24,00) mio.

BucHoBku. 3acTocyBaHHS  IHOUBIAYaJi30BaHOTO  MiAXOAY  JO3BOJIHUIIO
MOKpAIIUTH CTaH naiienTiB g0 onepaiii: @C 3a mxkanoro CR-POSSUM 3uusunacs 3
11,83 + 3,67 no 10,21 £ 3,02 6ama (p = 0,0012). Xipypriune BTpy4aHHS MPU3BOINAIIO

70 TIOTipIIeHHs cTaHy: micisonepaiiiitna @C nigsuiuiace g0 11,62 £ 3,41 Gana
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(p =0,0047). 3aBmsku KOMIUICKCHIA TAaKTUIl PHU3UK JIETATHLHOCTI 3MEHIIUBCSA 3
7,30 2,19 % no 6,12 = 1,88 % (p = 0,0008). TeopeTnunmii pu3uk CMEPTHOCTI 3a

mkanoro CR-POSSUM Bianosigas gakTuuHii getanbHOCTI — 5,41 %.

CIIMCOK JIITEPATYPH
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CYYACHI HAYKOBI IIAXO0/IU 10 JIKYBAHHA XBOPOBH
AJIBITEMMEPA: EOEKTUBHICTH AHTUAMIJIOITHUX
MOHOKJIOHAJIBHUX AHTUTIJI

Macuaii Bira IlaBaiBHa,

K.M€J.H., JOIIEHT

I'onaBcbka Jliana BaaaucaaBiBHa

CryneHt

Binnunpkuii HarioHanbHUNM MeTuuHui yHiBepcuTeT iM. M. 1. ITuporosa
M. Binnung, Ykpaina

Beryn. XBopoOa AgnpureiiMmepa — € OAHIE 3 HalmomupeHIimux (opm
neMeHIii Ta csarae O0mu3bko 60-80% ycix BumankiB. 3a JaHUMH CTaTUCTUYHUX
nocnimxeHs Ha 2019 pik, miaTBep/KeHa KUTbKICTh BUIAJIKIB Y €BPOMEHCHKUX JKIHOK
ctaHoBUTH 6 650 228 oci0, a y yonoBikiB — 3 130 449 oci0, 1m0 MeHIle B JIBa pasu,
HDK y XiHOK. Takoxk mnporHosyetbcs, mo a0 2050 poky 3arajiibHa KUIBKICTb
3aXBOPIOBaHb 3pocte 10 18 846 286 ocib, mo y 1,92 pa3u Big manux 2019 poky).
[Ipu npoMy, MOKa3HUK XBOpOOW AUbLreiiMepa cepel MPUUUH CMEPTI JOPOCIOro
HaceleHHs B Ykpaini craHoButh 0,3 Ha 100 000 HacenenHs. Y ToMl d9ac, K y
BenukoOpuTtanii neil nokaznuk cranoButh 112 wa 100 000 oci6, y CIIA — 82, y
Opanmii — 76, y Himeuunni — 51. CydyacHi TUpHUHIMOMN JIKyBaHHS XBOpoOuU
AdJpIreiimepa, 1o MoeIHYIOTh MEAMKAMEHTO3HY Tepariio, pO3yMOBY CTUMYIIAIIIIO Ta
MIATPUMKY CIOCOOy JKUTTA, MalOTh BUpIIIAJIbHE 3HAYEHHS I 30€peKeHHs
KOTHITUBHUX (YHKIII 1 MakCHMajJbHO TPUBAJIOTO 30EpEKEHHS HE3aJIeKHOCTI
TnailieHTa, aje MUTaHHs Cy4acHUX MiIXO/IIB J0 JIIKyBaHHS XBOpoOu AubIreiimepa Bce
1€ 3aJIUIIAETHCS HE 3aKPUTUM Ta € MOCTIMHUM JHKEPENIOM TUCKYCii HAyKOBIIIB.

Meta poboru. [lpuBepHyTH yBary a0 Cy4YyaCHUX TEPCIEKTHB JIIKyBaHHS
xBOpoOn Aunbireiimepa. [lingaTu KOHCTpYKTUBHOMY aHali3y MEPCHEKTUBH Teparii
XBOpoOU AJbLreMepa aHTHAMIJIOITHUMHA MOHOKJIOHAIBHUMHU aHTHUTIJIAMH.

Marepiaim Ta wmetoau. Orisg Ta aHaimi3 HAayKoBOi myOmikarmii Tpo

,Z[OCJIi,Z[)KGHHS[ Ta PE3YJIbTATU BHUKOPHUCTAHHA aHTI/IaMiJ'IO.l.)IHI/IX MOHOKJIOHaJIBHUX
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aHTHUTLI y Tepamii xBopoOou Anbureiimepa. OliHKa HAYKOBUX HAIpalloBaHb 31 CTATTI:
Ramanan VK, Armstrong MJ, Choudhury P, Coerver KA, Hamilton RH, Klein BC,
Wolk DA, Wessels SR, Jones LK Jr; AAN Quality Committee. Antiamyloid
Monoclonal Antibody Therapy for Alzheimer Disease: Emerging Issues in
Neurology. Neurology. 2023 Nov 7;101(19):842-852. doi:
10.1212/WNL.0000000000207757. Epub 2023 Jul 26. PMID: 37495380; PMCID:
PMC10663011.

Pe3yabTatu Ta 00roBopeHHsi. XapaKTepHUMHU NAaTOTHOMOHIYHUMH O3HAKaMu
XBOpOOM AnblreiiMepa SIBISIFOTHCS TICTOMATOJIOTIYHI 3MIHA B MO3KOBIH TKaHWHI, a
caMe€  YTBOpEHHS  HeWpodiOpuisgpHUX  KIYOKiB, 10  CKJIAAaloThCcs 3
rinepdochopunpoBaHoro Tay-OiJIka, Ta CEHUIBHUX (aMUIOITHUX) OJISIIOK, SKi
MICTATh Oeta-aminoin. I{i 3MiHM € TPUYMHOI Mporpecyrdoi arpodii Kopu
TOJIOBHOTO MO3KYy, OCOONMBO B AUIAHIN Tinokamma. L1 mexanizmu chopmyBanu
OCHOBY TEParneBTUYHOTO JIIKYBaHHS XBOpoOU AJblreiimepa.

HocnimkeHHs: JekaHeMaly, IO 3MEHIINY€ KUIBKICTh Ta 00’€M aMUIOITHUX
OJIAIIOK Yy MO3KOBIM TKaHWHI, 3B’SI3yIOYUCh 13 PO3YMHHUMHU NpoTOdhiOpuiaMu
OeTa-aMUJIOily, @ TaKoXX y PI3HOMY CTYIEHl, 3 IHIIUMH Horo Qopmamu, Oyiu
npoBeneni cepen 1800 mromeidt moxuioro BIKy 3 paHHBOIO (HOpPMOIO XBOpoOuU
AdnprreiimMepa. HAUMOMIUPEHIMIUM MOOTYHUM €(EeKTOM JIIKYBaHHS JIeKaHeMaOoMm OyB
PO3BUTOK  aMuIOig-acollifoOBaHMX 3MIH Ha HeWpoBi3yamizamii — B1JIOMOTO
MOTEHIIIHHOTO YCKJIAQIHEHHS TPHU 3aCTOCYBaHHI MOHOKJIOHAJIBHUX AHTHUTIA MPOTU
aMUIOiy, 110, UMOBIPHO, MOB'I3aHE 3 MOPYUIEHHSIM IIJTICHOCTI cyauH. | xoua edekt
JIKyBaHHS OyB MOMIPHUM, MPUOJIU3HO 25% 3HM>KEHHS IPOTPECYBAHHS, TOCHIIKEHHS
MOKa3aJid, 10 Mpenapar MOKe YIMOBUIBHUTHA PO3BUTOK pPaHHIX CHMIITOMIB XBOpOOH
Aunbireiimepa.

[Ile omHMM  BHCOKOC(PEKTHBHHM aHTUAMUIOITHUM  MOHOKIIOHATHHUM
aHTUTIIOM € noHaHeMal. PesynbTaTé TpeThoi (a3 AOCTIIHKEHHS I[LOTO Mpenapary
npoTsroM 18 MICALIB MOKa3adu yHOBUIbHEHHS ()YHKIIOHAJBHOTO Ta KOTHITUBHOIO
3HUKEHHS Ha 35%.

XapakTepucTUKH  JaHMX [penapariB  Ta  pe3yJbTaTH BHUCBITJIIEHI B
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JOCTIKEHHSAX MOXYTh BIUTMHYTH HAa MalOyTH1 po3poOKH. IcHyr04l Ha CHOTOAHIIIHIN
JICHb AHTUAMIJIOIHI MOHOKJIOHAJIBbHI QHTHWTUIA HAIUJICHI HA PIi3HI €TamH MPOIECY
BIJIKJIQIaHHsT OeTa-aMUIoiy, TOMY 1 BIJIPI3HSAIOTHCA €(PEKTUBHICTIO Ta MOOIYHUMH
peakmisivu. JleTalbHe BUBYEHHS IMX MPOIIECIB € TMEPCHEKTHBOIO ISl CTBOPCHHS
npenapaTiB 3 BUIIOW €(PEKTUBHICTIO Ta MEHIIOI HU3KOK MoOiyHuX edekTiB. [aHi
JTOCIIDKEHHS MOXKYTh BIUIMHYTH Ha TOJQJIbIN MIAXOAW O Teparii XBOpoOH
Anwireiimepa. [Ipote HemOIIKOM JOCIIIKEHb € OJHOMAHITHICTh BUOIPKH IMAIlI€HTIB.
Ha nmanuit momeHT € Maso iHdopmalli mpo Te, SK Tepamis aHTHAMUIOITHUMHU
MOHOKJIOHAJIbHUMH TiJJaMH BITUBA€ HA aTUTIOBHUH TiepeOir XBopoou AJbIreiimepa.
BucnoBkn. OcTaHHl JIOCHIPKEHHS, OO0 Tepamii XBopoOu AJblreiimepa
AHTUAMIJIOITHUMH MOHOKJIOHAJIbHUMU aHTUTUIAMHM TOKa3aM, IO Il Mpenaparu
MOXYTh 3HAYHO 3HIDKYBAaTH TIPOTPECYBAaHHS XBOpoOW AJbIreiiMepa Ha paHHIX
cTadisix. 30Kpema, JiekaHeMald Ta JoHaHeMald MPOJIEMOHCTPYBAIM YHOBLIbHEHHS
KOTHITUBHOTO Ta (DYHKIIIOHAJLHOTO TOTIPIIEHHS, a TaKOXX MO3WTHUBHUU BIUIMB Ha
OlomMapKepu 3axBOPIOBAaHHS, Takl SIK pIBEHb OeTa-amiioiny Ta Tay-Ouika. Takum
YMHOM, aHTUAMUIOIAHA TeparisiBiAKPUBAE HOBI MEPCIEKTUBU y JIKYBaHHI XBOpoOU
AnplureiiMepa Ha JOKJIIHIYHUX Ta JIETKUX CTaAisX, HAJAOUU MOXKIIUBICTH BILUIUBATH

Ha MaTOTeHe3 XBOPOOH, a He JIMIIE TOJIETTIyBaTH ii CUMIITOMHU.

JIITEPATYPA
1. National library of medicine (Pubmed)
2. Scopus
3. Medscape
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VJIK 546.3+59.085
BILJIMB HATPIIO HITPATY HA BMICT MAKPO- TA MIKPOEJIEMEHTIB
Y CEJIE3THIII EKCITIEPUMEHTAJIbHUX TBAPUH

Heuuraiiio Jlapuca SIkumiBHa

KaHIuAaT O10JIOTIYHUX HAYK, TOLIEHT

Porosa Bikropisa Boronnmupisna

Omnnko Terana BacuiiBaa

Crynentu

IBaHO-®paHKiBCHKUN HAITIOHATBHUN MEIUYHUM YHIBEPCUTET
M. [BaHO-DpaHKIBCHK, YKpaiHa

AHTpOTNIOreHHUH BIUITMB Ha €KOCUCTEMY CIPUYMHSIE 3a0py/THEHHS MTUTHOI BOJU
HITpaTaMu, [0 HETaTUBHO MO3HAYAETHCSA HA €KOJIOTTYHIN CTIMKOCTI PErioHiB Ta CTaHI
310poB’s HaceneHHs. [ligBuilieHHs piBHS 3a0pyAHEHHS JKEpesl BOJOMOCTAYaHHS
NPU3BOJUTH [0 TOr0, IO 3HAYHA YacTUHA HACEJEHHS CIIOXKUBAa€ BOIY 3
MEPEBUIIICHHSIM JOMYCTUMOTO BMICTY HiTpaTiB. [1, c. 102]. 3rimHo 3 BuUMOramu
rio6anbHOi cucteMu MoHiTopuHry crtany noBkumist (ICMOC/GEMS), uitpat- i
HITPUT-MOHU BKJIFOUEHO 10 TEpesKy OOOB’S3KOBUX IMOKAa3HUKIB ISl PETYISIPHOTO
KOHTPOJTIO SIKOCT1 ITUTHOI BOJIH.

VY 3B’S3Ky 3 IUM aKTyaJIbHUMH € aHali3 Ta KOHTPOJIb KOHIIEHTPAIlll HITPaTIB y
BOJIOMMAXx, [0 BAKOPUCTOBYIOTHCS SIK JKepelia MUTHOI BOJIH.

[TpobGnema HabyBae O0COOIMBOTO 3HAYEHHS Yepe3 MIMPOKUN CIEKTP TOKCUYHOI
Aii HITpaTIB Ha JKMUBI OpPraHi3MM: MICJIS TOTPAIUISHHSA B OPraHi3M BOHM IIBHJKO
BCMOKTYIOTHCSI B IIUTYHKOBO-KHIITKOBOMY TPaKTi, YACTKOBO BUBOMSTHLCS 13 CEYEIO y
HE3MIHEHOMY BUIJISIII, a pemTa MeTaboTI3yeEThCS O HITPUTIB Ta IHIIUX CIONYK,
30KpeMa KaHIeporeHHuX N-HITpOo3aMiHiB, y IUTYHKY [2, ¢. 62].

HayxoBi gociiKeHHs CBiJ4aTh MPO BIUIMB HITPATIB HA CHEPTETUYHHUIN OOMIH,
OKHCHO-BIJJTHOBHI TPOIIECH, PO3BUTOK TOKCUYHOTO Te€MmaTo3y, MeMIYHOi TIMOKCIi Ta
yTBOpeHHs Merremornio0iny [3, 27; 4, c¢. 27; 5, c. 33]. HaiiOuibll BUBYCHUMU
opraHaMHU-MIIIEHSIMHU TIPU TOKCUYHOMY BIUIMBI HITPATIB € TIEYiHKA, HUPKU, CUCTEMa
kpoBi Ta LIIKT. Ognak Mano BUBYEHUM 3aJIUIIAETHCS BIIUB HITPATHOI IHTOKCUKAIIIT
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Ha 010€JIeMEHTHUH CKJIaJl CEJIEe31HKHU )KUBUX OPTraHi3MiB.

Mera poOoTu 3’sicyBaTH BIUIMB HITPATHOI IHTOKCHKAIlli Ha MAakpo- Ta
MIKpOEJIEMEHTHUH CKJIa/l TKAaHUH CEJIE31HKU EKCIIEPUMEHTAIbHUX TBAPHUH.

Marepiaium i meronm. HiTpaTHy I1HTOKCHKAIiI0 MOJENIOBAIM Ha OLIUX
HETHIMHUX IIypax-caMmisix macoro 180-200 r, AKux yTpUMyBajdd Ha CTaHIAPTHOMY
palioHi B ymoBax BiBapito. IliggocinigHux TBapuH OyJIO MOAUICHO HA JBI TPYIU:
| - xouTponbHa rpyna (iHTakTHI, n = 10), skuM BBOAMIN (Pi310JIOTIYHUI PO3UUH Ta
Il — nocnmigna rpyna (n = 26), TBapuHaM BBOJWJIM HaTpito HiTpaT B 7031 1/10 LDsg
npotsirom 10 mi6. TBapwH BHBOAWIM 3 E€KCIIEPUMEHTY NUISIXOM JeKariTarii I
JerkuM eQipHUM Hapko3oM Ha l-my, 14-Ty Ta 28-my 100M micis 3aBEpIICHHS
BBEJICHHSI TOKCHUKAHTY. O0'€KTOM MOCHIKEHHS OYyJIM TKAHWHU CEJIe31HKU TBApUH.
JlociPKeHHsT TPOBOAWJIM 3 JOTPUMAHHSIM BHUMOT OIO€THUKH, BIJMOBIAHO [0
MOJIO’KEHD JIEP’KaBHUX Ta MIKHAPOJIHUX JOKYMEHTIB LI0JI0 TYMAaHHOT'O CTABJICHHS 10
TBapuH. PiBeHb Makpo- Ta MIKpPOEJIEMEHTIB BHU3HAuajll B TKAaHUHAX CEJIE31HKU
JNOCIITHUX TBApUH METOJAOM aTOMHO-a0COpOLIMHOI  CHEKTPOPOTOMETpli  Ha
criekrpodoromerpi C-115 IIK.

Pesynbratu gocaifkeHHsi Ta IX 00ropopeHHsi. Pe3ynprati npoBENEHUX
HaMHU JIOCJIIJKEHb BKa3yloTh Ha mopymieHHs piBHsS Kynpymy (Cu) ta Lunky (Zn) B
TKaAaHUHAX CEJIE31HKU EKCIEePUMEHTAIbHUX TBApUH, YPAKEHHX HITPATOM HATPIIO.
3okpema, BMicT Cu B cene3iHIll 3MIHIOBABCS HACTYIHUM YHMHOM: 3pOCTaB Ha |-mry
no0y Ha 16,6 %, Ha 14-Ty 100y xoHueHTpaiis Cu JOCTOBIpHO HE BIPI3HSIACH Bij
MOKA3HUKIB KOHTPOJbHUX TBapuH. [lopss 3 muM, iCTOTHE MiIBUIIIEHHS KyNIpyMy — Ha
51 % BigMiueHo Ha 28-My 100Y.

JlocniKeHHST €CEHIIAIBHOTO MIKPOEJIEMEHTa ITUHKY JTO3BOJIMIA BCTAHOBHUTH,
[0 32 YMOBH BIUIMBY HATpPiIO0 HITpaTy CHOCTEPIraiocs MOCTYNOBE 3pOCTaHHS HOro
yxke Ha l-my noOy 1 Ha 28-My o0y 1eil nmoka3Huk Ha 31 % OyB BUIIMM, HIXK Y
KOHTPOJIbHOI TPyNH TBapuH. AHaii3 BMICTYy MakpOEJIEMEHTY KajbI[il0 B CEJe3iHIIl
TBapyH, 110 3a3HAJM HITPATHOI 1HTOKCHUKAIIll, ITOKAa3aJl0, 10 BMICT LIbOTO €JIEMEHTY
Ha 1- 1 28 — y 100y minBuiyeTbes Ha 6-13% y MOPIBHSAHHI 3 KOHTPOJIBHOIO TPYIIOIO

tBapuH. DiziojoriunuM aHTaro”icrom kanbiito (Ca) € maruiii (Mg). BpaxoByrouu
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BAJIMBY POJIb MarHito B MeTa0OJIYHUX MpolEecax, BaXXJIUBO Oylo 3’ICyBaTd HOTO
BMICT y CeJE3IHII B pI3HI TepMiHU eKkcrmepuMeHTy. [locmimkenHs BMmicty Mg B
cenesinui TBapuH ypaxeHux NaNOj; nokazano 3HmkeHHs Ha 1-my 100y — Ha 23 %,
Ha 14-Ty — Ha 11 % 3 HACTYNHUM 3pOCTaHHSAM DPIBHS IBOTO €lIeMeHTa A0 28-i 100u
(Ha 6% BwuIIIE, HI’)K B KOHTPOJBHUX TBapHH).

BucHoBku. IlpoBeneHi Hamu JOCTIKEHHS IIOKa3ylOTh, IO B OpPraHi3Mi
EKCIIepUMEHTAJIbHIX TBAPHUH, MIPH HITPATHIN IHTOKCHUKAIIIT CIIOCTEPIra€ThCsl PO3BUTOK
JTUCMIKPOETIEMEHTO3Y, SIKUH CYIMPOBOIKYETHCS PI3HOHANPSMIICHUM MEPEPO3IIOIIIOM
CCeHIIAIbHUX MAaKpo- Ta MIKPOETIEMEHTIB, IO Ma€ BaXKJIUBE 3HAYCHHS MJIA

PO3yMIHHS iX BIUIMBY Ha PETyJISLII0 META0OIIYHUX IPOLECIB Y KUBUX OpPraHi3Max.

CIIMCOK JIITEPATYPHU

1. Heuwraitno JI.A. Epcrentok A.M. AHali3 Ce30HHOI JWHAMIKH 3MiH PiBHS
HITpaTiB y BojonMax [IpukapnaTTs Ta iX BIUIMB HA MIKPOEJIEMEHTHUHN CKJIaJ] IEYIHKU
Ta HUPOK EKCIEpUMEHTAIbHUX TBapuH. HaykoBUil BICHHK YXIOpOJCHKOrO
yHiBepcuteTy. Cep.: Ximis. 2011. Bum. Ne 1(25). C. 102-106.

2. I'ynuak, B. M. /o TOKCHKOJOrIi HITpATiB 1 HITPUTIB y TBapuH. HaykoBuit
BicHuK JIHYBMBT im. C. 3. I'sxunbkoro. 2013. T. 15, Ne 3(57). C. 62—70.

3. Hanunmmua M.B. OriHka BIUIMBY HITpATiB Ha 3JI0pPOB’S HACENEHHS TPH
HAJIXO/PKEHH1 3 MUTHOI BOoAM BICHUK cOLIaJIbHOI TITi€EHW Ta OpraHizailii OXOpOHU
3nopoB’s Ykpainu. 2023. Ne 2 (96). C.27-33.

4. Heuwraiino JI.A., Epcrentok A.M. BMict gesikux 0i0eIeMEHTIB B opraHax i
TKaHWHAX CKCIICPUMEHTAIBHUX TBAapHWH 3a YMOB HITpaTHOI iHTOKcuKarii. Scientific
Journal «ScienceRise: Biological Science». 2018. No5(14). C. 27-30.

5. Heuwuraiino JI.A. Jlunamika 3MiH Makpo — Ta MIKPOEJIEMEHTHOTO CKJIaTy
CEJIE31HKM EKCIEPUMEHTAIIbHUX TBAapUH 3a YMOBU PO3JUIBHOTO Ta MO€EAHAHOTO
BIUTMBY KaJMII0 XJIOpUIY Ta HATPil0 HITpaTy. YKpaiHCHKUN >KypHAJI MEIHIINHH,

61ostorii Ta criopty. 2018.T. 3, Ne 7 (16). C. 33-38.

107



V]IK: 616.896
BUKOPUCTAHHS ®I3MYHOI TEPATIIi B KOPEKIIII TPOSIBIB
PO3JIAJIIB AYTHYHOT'O CIEKTPY: CYYACHMIT CTAH ITPOBJEMHA

Onnopir Map’sina AnapiiBHa

Marictp

IBanO-DpaHKiBCHKHI HAITIOHATBHUN METUYHUN YHIBEPCUTET
IBaHO-®paHKiBCHK, YKpaiHa

AHoTtanisi. ®i3uyHa Tepamis € OCHOBOIO peadimiTarii AiTel 3 posiagamu
ayTUYHOTO CIIEKTPY PI3HOTO BIKY HE3AJIEKHO BiJl TSXKKOCTI Mepediry Ta CUMIITOMIB.
BoHa opieHTOBaHa Ha MAalll€HTa, a 1l MeTa — MaKCMMaJbHa CoLliai3amisi, 30KpeMa 3a
paxyHOK HaBUaHHS Yy IITKOJII.

KarouoBi cioBa: ®izuyna Tepamis, peaOuUTiTalllg, pPO3NIATA AyTHUYHOTO

CHEKTPY, JITH.

AKTyanpHICTb. AYTH3M BH3HAYa€eThCs SK pO3JaJ, IO BUHUKAE BHACIIIOK
MOPYIIEHHSI PO3BUTKY TOJIOBHOTO MO3KY Ta IO XapaKTEPU3YEThCS BUPAKECHUM 1
BCEOIYHUM J1e(PIITUTOM COIIAJIbHOI B3a€EMO/II1 Ta CIUIKYBaHHS, a TAKOX 0OMEKEHUMHU
IHTEepecaMu Ta CTEPEOTUINHMMM [isIMH, IO HOBTOPIOIOTHCA. JliarHo3 «ayTu3my»
IITBEPKYETHCA B PAaHHBOMY JIWTHHCTBI Ha MiACTaBl BHSABJICHHS CHUMITOMIB, SKi
MPOSIBJISIFOTHCS IPOTSTOM TPHOX POKIB KUTTA [1, ¢. 91-104].

Merta. JlocniauTi cydacHi MiAXOIU JO0 KOMIUJIEKCHOI KOPEKIlii 0O3HAK PO3JaIiB
ayTUYHOTO CIEKTPY, 30Kpema, 3acobamu (pi3uyHoOi Teparii, y JiTew.

Martepian 1 MeToau. AHaii3 Cy4acHUX JIITEPaTypHUX JKepes, MPUCBIUYCHUM
KOPEKIIil 03HAK PO3J1a/iiB AyTHIHOTO CIIEKTPY.

Pesynbratu. Panniit autauuit aytusm noBruii yac y kinacudikaropax MKX-10
(MixxnapoaHa kinacudikaiis xsopob 10-ro nmeperssimy) Ta DSM-IV (Diagnostic and
Statistical Manual of Mental Disorders) BimHOCHMBCS 110 Tpynu TMOPYIICHb
MICUXOJIOTIYHOTO PO3BUTKY, JOCHUThH Pi3HOMaHITHOI 3a ckiaaoMm. Y 2013 pomi y

DSM-V 3'sBuBcsa TepMmin «posnaau aytuctuuHoro cnektpy» (PAC), mo Bkimtouae
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aytusMm (cunzapoMm KanHepa), IuTSUMid [E3IHTETPATUBHUN pO37al, CHUHIPOM
Acneprepa, HecienuivHe epBasuBHE MOPYIICHHS PO3BHUTKY [ 1, ¢. 91-104].

Ha 67-# cecii BcecBiTHROT acamb6iiei oxoponu 3710poB's (2014) Oyiio npuitHATO
pesomonito  «KoMIIIeKCHI Ta Y3TO/KeHI 3yCWUIS IMOAO BEIEHHS po3JajiB
ayTUCTUYHOTO CHEKTPY», /1€ BKa3ye€ThCsl Ha MOTPeOy JETaNIbHOIO BUBUYECHHS ayTU3MY
SIK B)KJIMBOT COIIaIbHOT IIPpo0JIeMu T100a1bHOr0 Maciutady [2, ¢. 126-146].

3a ganumu opraxizamii Autism Speaks (2017), y cBiTI HamiuyeTbcs MOHA
70 MiH. ocib 3 aytu3MoM; npu oMy y xionuukiB PAC giarHoctyetbest BO'sITEpO
qacTilie, HiXK y JIBYaTOK.

Po3nag ayTtucTuyHOro crHekrpa € HelpoOIOJIOTIYHUM  3aXBOPIOBAHHSM,
CUMIITOMH SKOTO 30€pIiratoThCs Ta 3MIHIOIOTHCS MPOTITOM YChOTO KUTTA. MeToauku
Tepamii Juisl AITed MOJIOAIIOro BIKY HAIJIEHI Ha KOPEKII0 HEPBOBO-TICUXIYHOTO
PO3BUTKY, Y MIJITITKIB CIIPSIMOBaH1 Ha MIATPUMAHHS TOPSAJIKY Y )KUTTEBOMY IIPOCTOPI
Ta JIOCATHEHHSI CaMOCTIHHOCTI. Y MIpy JOpOCHTIIIaHHS XapakTep JOTOMOTH Jeaaii
OlIbIE 3MILIYEThCA y OIK collanizaiii, akTUBHOIO CIIUJIKYBaHHS Ta JIOCATHEHHS
HE3aJIEKHOCTI, Y TOMY YHCJIIi 32 PaXyHOK 3100yTTS BUIIIOI OCBITH Ta MOIIYKY POOOTH.
3a3HaueHo, 1o peabimitallii noTpeOyoTh He auiie namieHTH 3 PAC, a i ixHi 6aThbku
Ta HaWOJMmKx4ue otoueHHs [3, ¢. 103692].

30unbienHs nomupeHocti aytuaMy 3 60-x mo 90-x pokiB. XX cT. — 13 4 10
40 ma 10 000 miTelt — mpuBEpHYIa yBary AOCTIAHUKIB YChOTO CBITY. ICHY€E qymKa, 110
Take pi3Ke 30UTBIICHHS HE TOB'S3aHE 13 CIPABXKHIM 3POCTaHHSIM YKCIIA BUTAJKIB
IHOTO 3aXBOPIOBaHHA. Tak, HampuWKIaA, JaTChbKI BYEHI TMOKa3aliM, IO BHCOKA
nommmpenictb PAC y niteid, ki Hapogunucs 3 1980 mo 1991 p., oueBuaHO 3yMOBIIEHA
PO3IIMPEHHSIM JIIaTHOCTUYHUX KPUTEPIiB Ta BIOCKOHAJIEHHSM 3aCO01B J1arHOCTUKH
[1,c.91-104].

Enigemionoriuni AOCTIHKEHHS MTOKa3yl0Th, 110 momupenicts PAC 3poctae y
BCHOMY CBIiTi: TpuOMM3HO onauH 13 160 miTeill cTpakmae Ha 1€ 3aXBOPIOBAHHS
[4, c. 2816-2825].

BcranoBneno, mo mpu cBO€YacHOMY HaJaHHI jomoMoru xBopuM Ha PAC

6mm3bk0 70% MOXKYTh HABUATHCS Y 3arajIbHOOCBITHIX 3akjiafax. [IpoTe BU3HaUEHHS
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nomuperocti PAC € cxmagHimmM, HIDK po3naAiB 13 YITKUMH O10JOTIYHUMH
Mapkepamy. CHUMOTOMH PO3PI3HSIOTHCS 3a CTYIIEHEM TSDKKOCTI Ta MOXYTh
IPOSIBIISATUCS Y JITEH 3 P13HOI0 BUPAKEHICTIO KOTHITUBHUX IMOPYIICHb.

®dizuyHa Tepamisi € METOAOM BTPYYAaHHS TPU YHCICHHHX MOPYIICHHSIX
HEPBOBO1 CHCTEMHU Ta OINOPHO-PYXOBOTO amaparty [5, c. 3-13; 6, c. 32-33]. BoHna €
OoCHOBOIO peabimrarii aitei 3 PAC pi3HOTO BIKy HE3aJIEKHO BiJ TSHKKOCTI mepediry
Ta CUMITTOMIB.

Bona opieHTOBaHa Ha malli€eHTa, a i1 MeTa — MaKCHMaJlbHa coIliami3ais,
30KpeMa 3a PaxXyHOK HaByaHHsA y mmikoi [4, c. 2816-2825]. Ilpore HeoOximHe
MOTAJTBIIIE CTBOPEHHSI CY9acHUX MPOTPaM BiTHOBJICHHS.

BucnoBku. [Tamientu 3 PAC notpedyoTh 0cOOIMBOTO BITHOIICHHS IPOTATOM
YCBOTO JKHATTS. Y 3B'SI3KYy 3 IIMM HEOOXITHO CTBOPEHHS Ta MOBCIOJHE BIIPOBAKCHHSI
HAayKOBO OOTPYHTOBAHOI Ta HOPMATHUBHO 3aTBEPXKEHOI CUCTEMHU peadumiTarii JaHoi
KaTeropii Mali€HTiB, a TaKOX MIJKIIOYEHHS J0 NporpaM MEIUYHOI JOIMOMOTH

pecypciB, IO T03BOJISIIOTH M 3/100yBaTH CEPEHIO Ta BUIILY OCBITY.
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VIIK 616.5:616.89
MOMMUPEHICTH ICUXOCOMATAYHNX 3AXBOPIOBAHb IIKIPH TA ii
[MPOSIBIB CEPEJ] HACEJIEHHS YKPATHH

IHonoBu4 Ipuna BikTopiBHAa,

Jirrsap AJsina €BreHiBHa

CryneHTku

XapKiBChKHI HAIIOHATLHUN METUIHUN YHIBEPCUTET,

M. XapkiB, YKpaiHa

IycroBa Harauisa OnexkcanapiBaa

Kannunar MequyHuX HayK, AOLEHT Kadeapu 1epMaToJIorii,
BEHEPOJIOT1] 1 METUYHOT KOCMETOJIOT 11

XapKiBChbKUM HAIlIOHATBHUNA MEIMYHHUIN YHIBEPCUTET,

M. XapkiB, YKpaiHa

binoBoa Aniia MukoJiaiBHa

[Tpodecop, 1OKTOp MEIUYHKX HAYK, 3aBiAyBauka Kadeapu JepMaToIorii,
BEHEPOJIOT1] 1 METUYHOT KOCMETOJIOT11

XapKiBChKHI HAIIIOHATLHUNA METUYHUI YHIBEPCUTET,

M. XapkiB, YKkpaiHna

AHOTamifA. Y CTaTTI PO3MISIHYTO aKTyaJlbHy TEMY MOUIMPEHHS 3aXBOPIOBAHb
IIKIPM TICUXOCOMAaTUYHOI'O XapaKTepy cepell HaceleHHs YKpaiHu. 3a JOMOMOIO0
aHKeTyBaHHsI OyJIO TPOBEICHO 301p MaTepialiB Ta aHaJIi3 TOTOYHOTO MCUXOJIOTTYHOTO
CTaHy PECIHOHJICHTIB, SKUH MOKE CHPUSITH PO3BUTKY MATOJIOTIHM MIKIpHU;, BH3HAYEHO
HalOUIbII PO3NOBCIOKEH! CUMITOMH JIEPMATO31B Ta TXHI MPOSBU; MIAHITE MUTAHHS
BKJIMBOCTI 3aJTly4€HHSI MCUXIAaTPiB, MICUXOTEPAIEBTIB 1/a00 MCUXOJOTIB MPHU M1I03pi
Ha TICUXOT€HHI1 3aXBOPIOBAHHS WIKIPM Ta TOTOBHICTh MAlI€HTIB 10 KOMIUIAEHCY 3
TAHUMH CIIEIlaTICTAMU.

KarouoBi ciaoBa. IlcuxocomaTwdHi 3axXBOPIOBAHHS IIKIPH, MOIIMPEHICTD,

BIUIUB TICUXOJIOT1YHOTO CTaHy, MPOSIBU, CTPEC.

AkTyanbHicTb. IlcMxocomaTHuHi 3aXBOPIOBAHHS WIKIPH, Takl fAK €K3eMa,
rcopia3, KpOMMB’sTHKA Ta aJIONelis, TICHO MOB’s3aHi 3 MCUXOJOTITYHUMHU (PpaKTOpaMHU

(cTpec, TpuBOTa, MOCTTPABMATHYHI PO3JaJH), K MOKYTh BUCTYHAaTH TPUTEPOM ab0
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NOTipIIyBaTH nepeoir natojorii. B yMoBax cydacHHMX COLIadbHO-€KOHOMIUHUX KPH3,
30KpeMa TPUBAKOYOr0 KOHQIIKTY, MITPAIfHAX TMPOIECiB Ta EKOHOMIYHOI
HECTaOUIBHOCTI B YKpaiHi, ICUXOJOTIYHE HABAHTAXXEHHS HACEJICHHSI 3HAYHO 3POCIIO.
Ile cTBOpIOE TIEpEIyMOBH IS MOMIMPEHHS MCUXOCOMATHUYHUX PO3JIAIiB, SKI 4acTo
3aJIMIIAIOTHCS] HEPO3IMI3HAHUMHU Yepe3 HeIOCTATHIO IHTETpallilo MCUXIYHOTO 310POB’s
B JICPMATOJIOTIYHY TIPAKTUKY. AKTyaJIbHICTh POOOTH BHU3HAYAETHCA KUIbKOMA
KIIIOYOBUMH acriektaMu. llo-mepiie, croctepiraerbes ASPIUUT JOKAIbHUX JTaHUX:
JTOCHIJKEHHSI TICMXOCOMAaTUYHUX 3aXBOPIOBAaHb IIKIpU cepel  YKpaiHIB €
OOMEKEHUMH, IO YCKIATHIOE PO3POOKY e(PEeKTUBHUX MEIUKO-TICUXOJIOTIIHUX
BTpyuaHb. [lo-apyre, BaxJIMBy poJsib BIAITPAa€ BIUIMB BIMHU: BIMCHKOBA arpecid Ta ii
HaCIiJKK (TpaBMaTUYHUM JIOCBiJI, BTpara OJM3BKHX, COIlajbHA Je3a/arTarlis)
MOXYTh 3HAYHO MOCHJIFOBATH 3B’SI30K MIXK MCHUXIYHUM CTAHOM 1 J€PMAaTOJOTTYHUMU
cumnromamu. [lo-Tpete, icHye BUpakeHa KIIHIYHA TOTpeda: JiKapl YacTo
(OKYCYIOTBCSL BHUKJIIOYHO HA COMATHYHHUX IMPOSIBAX, ITHOPYIOUM TICHXOJIOTIYHI
YUHHUKH, 110 MPU3BOJUTH A0 HEE()EKTHUBHOIO JIKYBAHHS, PELUAMBIB Ta XpOHI3allil
xBopo0O. Haperti, mpobiiema mae 1 T7100anbHUNA KOHTEKCT: JOCTIKEHHS BIAIOBIIA€E
CBITOBIM TEHAEHI] IHTErpaiii MCUXOCOMATHYHOIO MIAXOAY B KIIHIYHY MPAKTHUKY,
MIPOTIOHYIOYH JIOKAJII30BaH1 PillIeHHS JJIs1 YKpaiHu.

Meta. MeTo0 MaHOTO JOCHIJKEHHS € BHU3HAYCHHS PIBHSA MOIIMPEHOCTI
MICHXOCOMAaTUYHUX 3aXBOPIOBaHb IIKIpH cepell HaceJIeHHS YKpaiHu Ta aHawi3
0013HaHOCTI TpOMaIsSH MIOJO0 B3aEMO3B’S3KY IICHXOEMOIIMHOIO CTaHy 3
JIEpMaToJOrIyHUMU TposBamMu. OTpuUMaHl pe3ynbTaTH CIPUATUMYTH PpO3poOi
peKOMeHAaIi ISl BAOCKOHAJEHHS MIJXOAIB JO JIarHOCTUKH, MPOQIUIAKTUKA Ta
JKyBaHHSI MICUXOCOMATUYHUX JIEpMaTo3iB, a TaK0X 1HTerpaiii
MICUX0JICPMATOJIOTIYHOTO ITiIX0Ty B MEAWYHY TPAKTHKY.

Marepian i meToau pociiazkeHnsi. st 1oCcATHEHHS TTOCTABJICHOI METH Oy/ie
NPOBEICHO aHKETyBaHHS Ha 0a3i cepsicy «Google Formsy ta momasbliie MOMIHMPEHHS
aHKETHU cepesl HacelleHHsT YKpaiHu. AHKeTa MICTWIIa OJIOKW 3aluTaHb, CIIPSIMOBAHUX
Ha OIIHKY MCUXOCOMATUYHUX MPOSBIB IMIKIPHUX 3aXBOPIOBaHb. 30KpeMa, ydaCHUKaM

MPOTIOHYBAJIOCST  BIAMOBICTM HAa  3alUTaHHS IIOJ0 HASBHOCTI  BHUCHUIIAHb,
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MOYEPBOHIHHA, CYXOCTi, CBEpOEXy, 3rpyOUIOCTI Ta IHIIMX IOKIPHUX 3MIH Tif
BILUTUBOM CTpecy. Takox OyJio BKITIOUEHO MUTAHHS PO TIOBEMIHKOBI PEaKIlii, Taki sK
CaMOYIIIKO/)KYBajJlbHA TIOBEAIHKA (ApsAMaHHS IIKIpH, KYCaHHS HITTIB), BIIUYTTS
napasuTapHoi 1HBa31i Ta CXUJIBHICTH O BACMUKYBAHHSI BOJIOCCS.

Pe3yabTatH Ta ix 00roBoproBaHHs. Pe3ynbratv OCHIIKEHHS IMOKAa3yHOTh
3HQYHUH BIUIMB TICUXOJIOTIYHOTO CTaHy Ha CTaH IIKIpM Ta HEOOXIAHICTh
BIIPOBA/KEHHSI KOMIUIEKCHOTO MIAXOAY M0 JIKyBaHHS MCUXOCOMATHUYHUX PO3JAIIB.
B onutyBaHHi B3sau y4acTh 60 pecroHJEHTIB PI3HOTO BIKY Ta CTaTi, Kl Haaald
BIJIMOBI/I Ha 3aIIUTaHHSA, 0 CTOCYIOThCA BIUIMBY CTPECYy Ha TXHIO HIKIPY Ta CYMyTHIX
CUMITOMIB. 3TiHO 3 pe3yiabTaramu, /0% pecroHIeHTIB OBIIOMUIN PO BUCHUITAHHS
AK BIATOBIb Ha CTPecoBi (haKTOPH, IO CBIIYUTH MPO BUCOKY MOIIMPEHICTH I[HOTO
apuma. Kpim Toro, 56,7% yuyacHUKIB 3a3HA4YWId TIOYEPBOHIHHS IIKIpH, a
43,3% - cyxicTh, 10 MIATBEPIKYE 3HAYHUI BIUIMB CTpeCy Ha MIKIpHUI Oap’ep Ta
BOJHUI OanaHc. [HIm momupeHi HposiBM BKiItoyaiu cBepOik (41,7%), 3rpyOuticTh
mkipu (8,3%) Ta TpaBmatm3amito (8,3%). Ili pe3yabTaTH  IMiIKPECIIOIOTH
HEOOX1THICTh PO3YMIHHS B3a€MO3B’SI3KY MIXK MICUXOJIOTTYHUMH Ta
nepmatojoriyHuMu (pakrtopamu. OkpiM (QI3UMYHUX CUMIITOMIB, €eMOLIIMHE COPUUHSTTS
BJIACHOI'O 30BHIIIHBOTO BUTIJISY TaKOXK € BaXXJIMBUM acleKTOM JOCiiKeHHA. Tak,
48,3% pecnoHACHTIB 3a3HAYIIIM, 1110 iXHS IIKIpa BHUTJISAIA€ 1HAKIIE, CTApi€ MIBHUIIIC
a00 3MIHIOETHCS] BHACIIJIOK CTPECY, 1110 MOXKE CBIIYUTH MPO NCUXOJOTIYHUHN TUCTPEC
ta aucmopdodob6iuni Tenaenii. [ToBeaiHKOBI peakilii Ha CTpPEC TaKOXK BITITPAIOThH
BOXJIMBY pPOJb y (OPMYBaHHI TICHXOCOMATHYHHMX po3iamiB. Hampuknam, 26,7%
PECHIOHJICHTIB  313HANMCS, 110 MalTh CXWUJBHICTb [0 CaMOYUIKOIKYBAJIbHOI
MOBEIIHKH, BKIIOYAIOUN APATAHHS HIKIPHU, KyCaHHS HITTIB a0o ry0, 110 € MEeXaHi3MOM
3HM)KEHHSI BHYTPIIIHbOrO HampyxeHHsa. Kpim toro, 23,3% yyacHUKIB BiA3HAYWIH
CXMJIBHICTh 10 BUCMHKYBAaHHS BOJIOCCSI MiJI 4ac CTpecy, II0 MOXE BKa3yBaTH Ha
TPUXOTUIIOMAHIIO — PO3JIaJl, OB’ A3aHUH 13 00CECUBHO-KOMITYJILCUBHOIO TIOBEIIHKOIO.
@Di310JI0T1YHI CHUMIITOMU TaKOX € 3HAYYIIUMH Y KOHTEKCTI MCHUXOCOMaTUYHUX
nepmartojoriyaux posnani. Hampuknan, 70% pecnoHIeHTIB Big4yBalid CBEpOIK,

CyXICTh 200 TpyOICTh LIKIPU HA PO3TMHAJIBHUX MOBEPXHSIX CYriao0iB, IO MOXKE OyTH
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BUKIIMKAHO TICUXOEMOLIWHUM HamnpyxkeHHsaM. Oxpim nporo, 36,7% ydacHUKIB
JAOCTI/DKEHHSI 3a3HAYMIM, 10 BiTYyBajHM 103110 HAsABHOCTI IMapas3uTiB Ha MIKIpi
(moB3aHHA Mypax, YKyCHM KOMax TOIIO), IO CBITYUTH PO MOKJIUBUN BILUIMB
TPUBOKHUX PO3JIa/iB HA CEHCOPHE CIIPUIHSATTSL.

[Tormpy BHCOKY MOUIMPEHICTh CUMIITOMIB, PIBEHb 3BEPHEHHS JI0 CHEIIaliCTiB
3ayniaeThess HU3bkuM. Jlume 13,3% pecrnoHeHTIB TOTOB1 3BEPHYTHCS JI0 TIcUXiaTpa
a00 TICHUXO0JIoTa y pa3i ICUXOCOMATHYHHUX MPOOJIEM 31 MIKIPOIO.

Bonnouac 38,3% BBaxkaroThb TaKe 3BEPHEHHS [OIIJIBHUM, ajieé HE TOTOBI
dakTuyHO Horo 3aiiicHuTu. Lle cBiUnTh Mpo HEOOXIAHICTh MPOCBITHULIBKOI POOOTH
IIOJI0 3B’S3KY MCUXOJOTIYHOTO Ta (izuyHoro 310poB’s. LlikaBum € dakt, mo 10%
PECIIOHJICHTIB 313HAJMCSA y TEepeOUIbIIEHH] CBOIX JEpMATOJIOTIYHUX cUMITOMIB. Lle
MOke OyTH TIOB’Si3aHO SK 13 MOTpe0OK0 y JOJAaTKOBIM yBa3l, Tak 1 3
MICUXOCOMATUYHUMH MEXaH13MaMH, KOJIM Cy0’€KTHBHE CHPUNHATTS CTaHy LIKIpH HE
BIJINIOBIAA€ I peaibHOMY CTaHy. 3arajioM pe3yJlbTaTh JOCHIKEHHS M1JKPECIIOITh
BYXJIMBICTh KOMIUIEKCHOTO MiAXOAY 0 JIKyBaHHS MCHXOCOMAaTHYHHUX 3aXBOPIOBAHb
HIKIPH.

Bucoka mMOMMPEHICTh CTPECOBUX peakUld Ha MIKIpl, YacTi BUMAAKU
CaMOYIIIKO/KEHHSI Ta HHU3bKHI PIBEHb 3BEPHEHHS JIO CIEMIaiCTIB CBIIYaTh IMPO
HEOOXITHICTh TIJABUIIEHHS O0013HAHOCTI IIOAO TICHXOCOMAaTUYHUX AaCIMEKTIB Yy
J€PMaTOJIOrI].

PexoMmeHyeThCSl pO3pOOUTH TIPOTPaAMU IMICUXOJIOTIYHOT MIATPUMKHU JJIS JTHOJEH
13 JIepMaTOJIOTIYHUMHU MpoOJeMaMU, a TaKOX 3alydaTH MYJIbTUIUCUUILTIHAPHUMA
MIAX17 70 JIKYBaHHS, 10 BKJIKOYA€ CIIBOPAII0 JE€PMATOJIOTIB, TMCUXOJIOTIB 1
MICUXOTEPAIeBTIB.

BucnoBku. OTtpumani pe3ynbTaTH MiATBEPUKYIOTh TICHHM 3B’SI30K MIXK
MICUXOJIOTIYHUMH (PaKTOpaMHu Ta WIKIPHUMU 3aXBOPIOBAHHSIMH, IO TIKPECITIOE
HEOOX1HICTb KOMIUIEKCHOTO TiAX0oAy [0 JiKyBaHHS. Bucoka mnommpeHicts
MICUXOCOMAaTUYHUX TMPOSBIB, 30KpEeMa BHCHUIAHb, CBEpPOEKY Ta CYXOCTI UIKIPH,
CBITYUTH TMpPO TOTpeOdy B MIABHUINCHHI DPIiBHA OOI3HAHOCTI CEpell HACENCHHS Ta

MEIUYHUX CHEIIAJIICTIB.
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BaxnuBuMm € iHTerpauis NCHUXOAEPMATOJOTIYHOTO MIAXOMY VY KIIHIYHY
MPAaKTUKY, [0 JO3BOJUTH HE JIMIIE TMOKPAUIUTH SIKICTh XHUTTS MAIl€HTIB, aje i
3HU3UTH YacTOTY PEHMAMBIB Ta XPOHI3allii IIKIpHUX 3aXBOpIOBaHb. JlocmimkeHHs
TaKOX MIAKPECIIOe HEOOXITHICTh MPOBEJACHHS MOAAJbIIUX poOOIT y ik cdepi,
CIpPSIMOBAHUX HAa BJIOCKOHAJEHHS [IarHOCTUKH, MNPO(DITAKTUKK Ta JIiKyBaHHA

IICUXOCOMAaTUYHHX pOBJ'Ia,Z[iB HIKlpI/I
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CYUYACHI MOKJIMBOCTI CUMIIATUYHOI IEHEPBAIIII HUPKOBUX
APTEPIN Y TEPAIIII PE3BUCTEHTHOI APTEPIAJILHOI I'NIIEPTEH3II

PorauoBa Tersina AnapiiBHa,

K.Men.H., acucTeHT kadeapu BHYTPIIIHBOT
MeauuHA Ne3 Ta eHJIOKPUHOJIOT11

Kpoxmaas I'nio iMuTpoBuY,

Cryaent 4 kypcy, 3 rpynu | MmeguuHoro gaxynbrery
XapKiBChKHM HAIIOHATILHUNA METUIHUHN YHIBEPCUTET
M. XapkiB, YKkpaina

Beryn. AptepianibHa rineptensis (Al) € oaHi€0 3 TPOBIAHUX MPUYHUH
PO3BUTKY CEpIIEBO-CYIMHHUX 3aXBOPIOBaHb 1 MEPEAYACHOI CMEPTHOCTI y BCHOMY
cBiTl. OcoOnuBY KIIHIYHY MOpoOJieMy CTaHOBUTh pe3ucTeHTHa (opma Al, komu
aprepiansHuil TUCK (AT) 3anmummaeTbes MiABUIIEHUM, HE3BAXKAIOUU Ha MPUAOM TPHOX
ab0 OuIbllle AHTUTINEPTEH3UBHUX IMpenapariB, BKIOYAIOYM JIYPETHK. Y TaKHX
BUIAJKaX 3BUYAHE MEANKAMEHTO3HE JIKyBaHHS YacTo He Jae OaXxaHOro
pe3yNbTaTy, 0 3MYIIYE NTYKATH HOBI, OUIbII €()EKTUBHI METOIH Tepalii.

AKTyaJdbHicTh. CUMIAaTHYHA HEPBOBA CUCTEMA BIJITPa€ KIOYOBY pOJb Y
dbopmyBanni Ta miaTpumin miaBuiieHoro AT. Haamipna ii akTUBHICTB, 30Kpema 3
OOKy HUPKOBUX HEpBIB, CIpUs€ BAa30KOHCTPHUKIII, 3aTPUMIIl HATPIIO Ta PIOUHU, a
TaKOK CTUMYJISILIi PEHIH-aHTlOTeH3MH-albJI0CTEPOHOBOI cucteMu. Ha 1mipomy Qoni
BCcE OUIbIIIE yBaru MPHUBEPTAE METOJ CUMIATUYHOI JCHEpBaIlii HUPKOBUX apTepin
(renal denervation, RDN), 110 cnipsiMoBaHHil Ha 3MEHILICHHS] CUMIIATUYHOI aKTHBALIIl
3a paxyHOK pyiHYBaHHS HEPBOBHUX 3aKiHUCHb HABKOJO HUPKOBHX apTepiil. OcTanHi
POKM  O3HAMEHYBAJIHCS TOSBOK HHU3KH PaHIAOMI30BAaHUX JIOCIIKEHb, SIKi
MIJITBEP/KYIOTh €(PEKTUBHICTh Ta O€3MeKy I[bOr0 METOJy, OCOOJIMBO B KOHTEKCTI
pesuctentHoi  Al.  3okpema, yBary OpHUBEpPTaAlOTh  pPE3yJbTaTH  TaKHUX
OaratoneHTpoBux nociaimkeHb, sk SPYRAL HTN-ON MED i RADIANCE-HTN
TRIO.

Meta. OmiHuTr €PeKTUBHICTH 1 0€3MEeKy CUMIATUYHOI JeHEepBaIlii HUPKOBUX
apTepiil y mamieHTiB 13 pe3ucTeHTHOI0 Al' Ha OCHOBI aHaNI3y Cy4aCHHMX KIIIHIYHHUX
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JOCTIIKEHb.

Marepiasim Ta Metogu. Y poOOTI MpoaHANI30BaHO JaHI KIIHIYHUX
JOCIIKEHb, SIKI BUBYAJIA 3aCTOCYBaHHA K PaJlo4acTOTHOI, TaK 1 YJIbTPa3ByKOBOi
JieHepBallli HUPKOBHUX apTepid. 30Kpema, PO3MIISIHYTO pe3yibTaTH AOCHIIKEHb C
MED Ta RADIANCE-HTN TRIO [1]. OcHOBHUMH KpUTEpISIMU OI[IHKH
eekTUBHOCTI Oynu 3MiHM O(QICHOTO Ta JIOOOBOTO apTEepiaJIbHOTO THUCKY IMICIIS
BTpYYaHHs, TUHAMIKA MPUIOMY aHTUTINEPTEH3UBHUX MperapariB, a TaKoX MpoQiib
0e3IeKu MpoeaypH.

Pesyabratu. Y nocmimkenHi SPYRAL HTN-ON MED Oyno BcTaHOBIIEHO,
110 MAILIEHTH, Kl OTPUMAIIM PaJl0YacCTOTHY JACHEPBAIlil0, MM 3HAUYIIE 3HHKECHHS
aK o(iCHOro, TaKk 1 aMOYyJaTOPHOTO apTepiaibHOTO THUCKY Y TMOPIBHAHHI 3
KOHTpoJibHOIO  Tpynoto. Y  pocmypkenHi  RADIANCE-HTN  TRIO, nge
3aCTOCOBYBajacsl yJIbTpa3ByKOBa JEHEpBAllls, BIA3HAUEHO 3HUKEHHS JEHHOIO
aMOyJIaTOPHOTO CHUCTOJIIYHOTO THCKY Ha 8§ MM PT. CT., TOAl SIK y TpyIi Iianedo e
MOKa3HUK CTAHOBUB JIMILE 3 MM pT. cT. Pi3HuIg Oyna cTaTUCTUYHO 3Hauyiorw. Kpim
TOT0, B JOBTOTPUBAJIOMY CIIOCTEPEKEHHI MpPOTATOM TPhOX POKIB 30epiraBcs
cTtabinpHuil  edekT 3HUxKeHHS AT 0e3 HeoOXiAHOCTI 30UIBIICHHS KIJIBKOCTI
npenapariB. [Iporeaypa mana crnpusmimBuil npodiip O€3MeKkr 3 MiIHIMAIbHOO
KUIBKICTIO YCKJIQHEHb.

BucHoBkwu.

CumMnaTthyHa JeHepBallisi HUPKOBHUX apTepid € MepCIeKTUBHUM, €(hEKTUBHUM 1
0e3MeyHUM METOJIOM JIIKYyBaHHS PE3MCTEHTHOI apTepialibHO1 Trineprensii. [IpoBeneHi
JTOCHIDKEHHST MiATBEPKYIOTh 11 3MaTHICTh 3a0e3MeuuTd TpuBaje 3HIKEHHS AT
HaBiTh Yy TAIlI€EHTIB, HEUYTIUBUX [0 TPAAUIliAHOT Tepamii. MeTtojq Moxke cratu
BAKJIUBUM JIOTTIOBHEHHSIM /10 MEAMKAMEHTO3HOTIO JIIKYBaHHS, OCOOJIUBO y MAIlIEHTIB 3
noraHuM KoHtposem AT.

[Momanbiii  AOCHIAKEHHS TMOBHHHI OyTHM CHOpsSMOBaHI Ha BHU3HAYEHHS
JOBIOCTPOKOBUX ~pe3yJbTaTiB, ONTHUMI3allil0 BIIOOpPY MAIEHTIB 1 YTOYHEHHS

TEXHIYHUX aCIEKTIB MIPOBEICHHSI MPOIIEAYPH.
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YK 618.15-007.62+618.177
BIIVIMB NIABUINEHOI'O IHAEKCY MACHU
TIJIA KIHKH HA BAT'ITHICTD

Pyabko Osexkcanapa AHapiiBHa

CryneHt

Ayoux Jlronmuiaa BacuiiiBHa

TOKTOp (himocodii, TOIEeHT

BykoBHUHCBHKMI Iep)KaBHUN MEIUYHUNA YHIBEPCUTET
M. YepHiBiii, Ykpaina

AHoTanisi. MeTta JOCHIIKEHHS — BU3HAYEHHS BIUIUBY IHJIEKCY Macu Tula
KIHKM Ha mnepelir BariTHOCTI, 1 YCKJIAaJHEHHs, pe3yJbTaTUBHICTb. Y CTaTTI
PO3IMIIAHYTO 3B'SI30K MixK HagMipHuM IMT 3 Touku 30py GEpTHIBHOCTI Ta PUBUKY
recTalifHuX yCKJIaaHeHb. [IpoBeneHO aHami3 MEIUYHMX HAyKOBHX CTaTed Ta
CTaTUCTUYHMX JaHUX, SKI CBiIYaTh Tpo 3HauHy poib IMT y sikocti mepebiry
BariTHOCTI. Pe3ynbTaTl miIKPEeCII0I0Th HEOOXIIHICTh PAaHHBOT KOPEKIlli MacH Tijia B
paMKax JOIOJI0TOBOI MATOTOBKY 3 METOIO 3HMKCHHS TICPUHATAILHUX PU3UKIB.

Kiarw4oBi cioBa: iHaeKkc Macu Tijla, BariTHICTh, (PEPTHIIBHICTH, T'eCTaIlHI

YCKJIQAHEHHS, MAaTEPUHCHKE 3/10POB’ S, IEpUHATAIbHI PU3HKHU.

Beryn. Cran 370poB’s KIHKM MMiJ 4Yac TUIaHYBaHHS Ta caMoOi BariTHOCTI
BIJIICPa€ OCHOBHY POJIb SIK JIs 1 CAMOMOYYTTSI, TaK 1 JJIsl pO3BUTKY I1oaa. OIHUM 13
KJIFOUOBUX TIOKA3HHKIB (hi310JI0TIYHOTO CTaHy OpraHi3My € iHaekc macu Tina (IMT),
AKUM BlgoOpakae OalaHC MDK Macol Tila Ta 3pocToM JroauHu. HoBiTHI
JOCJIIDKEHHST CBI4YaTh, 10 HaJMIpHA Bara HETaTHMBHO BIUIMBAa€ Ha (DEPTUIILHICTD,
nepedir BariTHOCTI, a TaKOXX HA CTaH HOBOHAPOKEHOTO. 30Kpema, OXKHPIHHS
ACOIIIOEThCA 3 MIABUIIEHUM PHU3UKOM TecTallifHOTO JiabeTy, MpeeKIaMIICii,
KEeCcapeBOro pO3TUHY Ta IHIIMMH yckiaaHeHHsMHU. [lommumpenicts nmopymens IMT
cepel JKIHOK (pepTUIBHOIO BIKY 3pOCTa€, TOMY BH3HAUECHHS BIUIMBY JaHOTO

MOKa3HWKA Ha TMepedir BariTHOCTI HaOyBae ocoOsmBoro 3HaueHHs. lle mo3Bossie
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po3pobATH ePeKTUBHI MPOQUIAKTUYHI Ta JIIKYBalbHI CTpaTerii, CIpsMOBaHI Ha
3HIDKCHHS SIK MAaTEPUHCHKHX, TaK 1 TepUHATATBHUX PU3UKIB.

MeTa — BU3HAUUTH BIUIMB IMTABUIIIEHOTO 1HAEKCY MacH TijJia )KIHKHM Ha mepeoir
BariTHOCTI.

Marepiaau Ta merogu. byno mpoananizoBaHo nonaja 20 HayKOBUX cTaTei
omyoOnikoBanux y PubMed ta GoogleScholar.

Pe3yabTatu gociimkenHsi. [Haexc Macu Tijla — 1€ CHEIlialbHUN TTOKA3HUK,
KWW JlTa€ 3MOTY OIIIHUTH CTYIIHb BIJMOBIJTHOCTI MAacH TiIa JIFOJAWHU A0 ii 3pOCTY.
Po3paxoByeThes BiH NUISXOM JiJICHHS MacH Tia (y KUTorpaMax) Ha KBaapat 3pOCTY

moauHu (y MEeTpax):

IMT = Maca(Kr)

3picT? (M)
3rinno 3 ganumu  BceecBiTHboi  Opranizamii  Oxoponu  310poB's,
PO3paxyHKOBHI TMOKA3HHMK 1HJIEKCY Macu TUIa KIAaCU(PIKYETbCA HACTYITHHUM YUHOM
(Tab6a. 1) (Puc. 1) [1]:
Taoauus 1
Mixknapoana kiaacudikamis HeJ0CTATHbBOI, HAJUIMIIKOBOI Baru Ta

0KMPIiHHS Yy J0pocaux Bianosiano 1o IMT

Knacudixkaris Moxka3uuk IMT (kr/m?)
Jedinut Macu Tina <18.50
XyIOPIISBICT TSHKKOTO CTYTICHS <16.00
XyIopIsiBiCTh CEPEIHBOTO CTYIEHS 16.00 - 16.99
XyIOpIISBICTh JIETKOTO CTYTICHS 17.00 - 18.49
Hopma 18.50 - 24.99
Hapgumok Macu Tijia >25.00
[Ipe-oxupinus 25.00 - 29.99
O:xupinns >30.00
Osxupinas | crynens 30.00 - 34-99
Oxwupinns 11 crynens 35.00 - 39.99
Oxwupinns 111 crynens >40.00
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Puc. 1. BianmoBiaHicTh MiK MaCO0 JIIOAUHM TA il 3pOCTOM.

Hanmipna maca Tina Ta OXHMPIHHS AaCOUIIOIOTHCA 3 MOPYLIEHHAM YCIX
KOMITIOHEHTIB PENpPOAYKTHUBHOT (QYHKIIi y >KIiHOK. TakuM YHMHOM, 301IbILIECHHS
IMT >25,0 kr/m2 acoriiioBaHi 3 JIOCTOBIPHUM MOTIPIICHHSIM (EPTHIBHOCTI Y KIHOK
[2].

Hopmainbna maca tina i IMT B mexax 18.50 - 24.99 noBuHHI OyTH OJHUM 13
BH3HAYaJbHUX YWHHUKIB MPH IJIAaHYBaHHI BariTHOCTI. Pi3HOMaHITHI JOCIIKCHHS
cBiIyYaTh, mo yuM Ommkue IMT 1o pedepeHTHHX 3HAUY€Hb, TUM MHMOBIPHOCTH
MPUPOTHOTO 3a4arTs Oimbllla, a TOTpeOW Yy PENpOAYKTUBHUX I1HTEPBEHIIINX,
BiAMOBiAHO, MeHml. [3, 4]. Kpim Toro, BijomMi MHO>XUHHI TO3UTHUBHI e(peKkTH Ha
3araJbHUNA CTaH 370POB’S y JIOJEH, K1 HOpMali3yBajld Macy Tiia.

VY nocmipKeHHSX KIHOK PI3HOTO BIKY, AKI cXyanu Ha mnpubauszno 10 kr
MPOTATOM 6 MIC, CIIOHTaHHI OBYJISITOPHI ITUKJIA Majid TEHACHIIIIO 10 BIIHOBJICHHA. Y
YaCTMHU 3 IMX JKIHOK BAariTHICTh TMepediraja HOpPMallbHO, 0€3 YCKIagHEHb 1
3aBepLIMIacs HapOKEHHSAM JUTHHH [S].
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BusiBneno, mo npu 30inbmeHHi koxHoi ommammi IMT cnocrepiraerhes
3HIDKEHHS PeIpOyKTHBHOI 31aTHOCTI Ha 1-2% [6].
AHaJI3 JA0CIIPKEHb CBIAYMTH, 10 3a3BHYall y BariTHUX KIHOK 3 OXKHUPIHHIM

CIIOCTEPIraloThCsl HACTYITHI yekaaaHeHHs [7, 8] (Taom. 2):

Tabamus 2
YckiIaJHEeHHSI BATITHOCTI Y 'KIHOK 13 0KHPIHHAM
I tpumecTp | O Bumuii pusuk mnepepuBaHHS BariTHOCTI (y TOpPIBHAHHI 3
*IHKaMu 3 HopMajbHUM IMT — Ginbmuit Ha 15%)
II Tpumect o [Ipeexnamricist (pu3UK 3pocTae y 4 pasu)
o I'ecrariitna rineprensis (Outbuit Ha 12 %)
o I"ecrarmiitauit giadbet (pus3uk 3poctae Ha 20%)
III Tpumectp | o [Ipeexnammist (pu3uk 3pocTae 'y 2 pa3d 3 KOKHUM

3outbmenHsM IMT Ha 5-7 kr/m?)

['ecrariiitna rinepreHsis (3ycTidaeTbes y S pasiB 4acTiiie)
JucyHkiist mietieHTH (pU3uK 3pocTae y 3 pasu)
[TepemuacHi/mi3H1 moJyiory (YacTimie y 2 pa3u)

[HayKoBaHi mojioru (YacTiiie y 3 pasu)

HeoOxinHicTh KecapchKOro po3ThHy (y TOpIBHSHHI 3
*1HKamu 3 HopMasbHUM IMT — Ginbimii Ha 14%)

© O O O O

Briue IMT matepi Ha cTaH 11012 Ta HOBOHAPOIKEHOTO

[lpu IMT >25 «xr/M* y wMarepi Ha TMOYATKy BariTHOCTI PHU3HKY
BHYTPIIIHBOYTPOOHOI 3arubeni miaoja, cMepTi AUTHUHM MiJ] Yac IMOJOTiB 1 B Mepiojl
HOBOHApPOXKEHOCTI 3HAayHO 3pocTae [9]. TakuM 4YMHOM, PU3MK CMEPTI IUIOAA IJIA
KIHOK 13 TTOMIPHUM HAJIJIMIIIKOM MAacH Tija 3pocTae Ha 2%, MOPIBHAHO 13 )KIHKaMH 3
HopMmasibhuM IMT. [l 1HTpaHaTaqbHOI CMEPTI AUTHHHU CIOCTEPITAETHCS MPUPICT HA
1.12%, a nns cmepti HOBoHapomkeHuX — 1.1%. 3aranom, npu 36ubmeHHssM IMT
Marepl Ha KOXKH1 5 OIMHMIIb PU3HK JaHUX YCKIaAHEHb 3pocTae 0mn3bko Ha 20%.

BcraHoBiieHO, IO PU3HMK CMEPTI AUTHHU TMPOTATOM TEPIIOTO0 POKY 3pOCTa€e
IPSIMO TPOMOPIIiHO 10 HaauikoBoro IMT maTtepi 10 BariTHOCTI (301IbITY€ETHCS HA
32-73%, NOpiBHIOOYM 3 BariTHUMHU 3 HOPMAJIbHUM MOKa3HUKOM MAcH TiJia).

Kpim Toro, mammipuuii IMT BariTHUX CHpUYUHIOE 3MIHH B MpedpPOHTAIBHIMN
KOp1 1 OCTPIBIEBIN YacTIi MO3KY AMTHUHH, 110 BIANOBIAAIOTH 32 (PYHKIT NPUAHATTS

pilleHb Ta MOBEIIHKHU. SIK HACHIOK, Y JUTUHU € MIJBUILEHUNA PU3HK PO3BUTKY
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ayTU3MY, CHHJIPOMY T1IIEPaKTUBHOCTI Ta MepeigaHHsl.

BucnoBku. HagmmmkoBoro Macoro Tijia BBaXaeThes okasHuK IMT >25 kr/m?.
Hanmipaa Maca Tijia Ta OKHPIiHHSI aCOIIIOIOTHCA 3 MOPYIIEHHSIM YCIX KOMITOHEHTIB
pPEenpoOAYKTUBHOT PyHKII y KIHOK Ha 1-2%, MOPIBHAHO 3 XKIHKaMU 3 HOOMAaJbHOIO
Macoro Tia. Kpim Toro, y xxiHok 3 IMT >30 kr/mM? croctepiraeTbcsi BUIIUN PU3UK
PO3BUTKY MPEEKIaMIICIi, TeCTAIlIHHUX TIMepTeH31i Ta aiadeTy, AMCHYHKINT MIaleHTH,
nepeIyacHuX IMoJIOoTiB Ta HeoOXiIHICTI Kecapebkoro po3tuny. [Ipu IMT >25 kr/m? y
Marepl PpHU3UK BHYTPIIIHBOYTPOOHOT 3aruOeni Ijioga, CMEpPTI JUTHHA B
IHTpaHaTaIbHOMY Ta B MEpioJi HOBOHAPOKEHOCTI 3HAYHO 3pocTrae. OcoOnuBO

YIIKOJKYIOTBCSI CTPYKTYPH F'OJIOBHOTO MO3KY TUTHHH.
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BILIUB BIKOBUX ®AKTOPIB HA IEPEBIT BAT'ITHOCTI TA ITOJIOI'IB:
PU3UKHU TA CIIOCOBH X MIHIMI3AIII

CrapoBep Anxesika BikropiBna

K.MEJI.H, JOIIEHT

Pomaneun Ounexcanap Osieropuy

CryneHt

BinHULIBKUN HAITIOHATBHUNA METUYHUM YHIBEPCUTET
iMeHi Mukonu IBanoBuya [Tuporosa

AnHoTamig. Bik XiHKM € BaxJMBUM (PaKTOpoOM, IO BIUIUBAE Ha Tepedir
BariTHOCTi, = TOJIOTKM  Ta  3J0pOB’ST  HOBOHApO/HKEHOTro.  OnTUMaIbHUM
PENpPOIYKTUBHUM BIKOM BBaXaeTbcsl mepion 20-35 pokiB, TOMI SIK BariTHICTh Y
MITITKOBOMY BIiIll Ta Micist 35 pOKIB CYNPOBOKYETHCS MIJBUIEHUMUA PU3UKAMHU.
OCHOBHI YCKJIQJIHEHHsSI BKJIIOYAIOTh ME€peIyacHl IMOJOTH, TIMEPTOHIYHI pO3IaaH,
recTanifHui miabeT, reHeTHYHI aHoMallii IUIoJa Ta HEOOXiTHICTh OIEpPaTHBHOTO
PO3pOUKEHHSI. METOK JOCHIJDKEHHST € aHalll3 BIUIMBY BIKOBUX (DakTOpiB Ha
BariTHICTb, BU3HAYEHHS OCHOBHUX PHU3UKIB Ta TNOIIYK €(PEKTUBHUX METOIIB IX
MiHiMi3amii. Pe3ynbTaTél CcBiYaTh MPO BAXJIMBICTH MPErpaBiAapHOI MiJATOTOBKH,
MPEHATAIBHOIO CKPUHIHTY Ta 1HAWBI1yali30BaHOTO MEIUYHOTO CYIPOBOY. 3aBASKU
CydyaCHUM MEIUYHUM TEXHOJIOTISIM Ta TEPCOHANI30BAaHUM MiAXOJaM MOMJIHBO
3HAYHO 3HU3UTH BIKOBI PU3UKHU, MOKPAIIYIOUU PE3YJIbTaTH BAariTHOCTI Ta 3J0POB’S
Marepi ¥ IUTUHH.

KurouoBi cioBa: Bik matepi, BariTHICTh, MOJIOTH, PEIPOAYKTUBHE 370POB’S,
YCKJIaJIHEHHSI BariTHOCTI, TECTAllIMHUI 11a0eT, MpeeKyiamIicis, mepeadyacHi MoJory,

MpeHaTaIbHUI CKPUHIHT, IEpUHATAIbHI PU3UKH.

AKTYyaJIbHICTL J0CHiIKeHHsA. Bik JKIHKM € OJHUM 13 HaWBa)JIUBIIIUX
(dakTopiB, MO BU3HA4YA€ 1i 37aTHICTh 3aBariTHITH, YCIINIHO BUHOCHTH JTUTUHY Ta
HapoIUTH 0€3 YCKIaJHEeHb. blOJOTIYHO ONTHMANBHHWA MEpioa I BariTHOCTI —

20-35 pokiB. VY 1€l yac opraHizM HalOUIbII MIATOTOBJICHUN 10 3a4aTTsi, BariTHOCTI
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Ta mojyoriB. OgHAaK y CY4aCHOMY CYCHIJIBCTBI CHOCTEPIra€ThCsl SIK 3POCTAHHSA
KUTBKOCT1 MIiJJTITKOBUX BariTHOCTEH, TaK 1 TECHACHINS 0 BIAKIAJTaHHS HAPOKEHHS
nepiioi JATUHM Ha IM3HIMIMK BiK, IO CTBOPIOE J0JATKOBI pu3uku. Ha choromni
MOXHa BHUIUINTH HACTyHnHI mNpoOJEeMHI THUTAaHHS Ta HaMpsIMKA PO3BUTKY
PENPOTYKTUBHOI MEUIUHU.

1. [linBuIieHHsT CEepeIHBOrO BIKYy Tepmioi BariTHOCTi. barato JxiHOK
BIIKJIAJIAI0Th MAaTEPUHCTBO dYepe3 Kap'epy, (iHAHCOBI TUTaHHA abo0 o0OCOOHCTI
oOcTtaBUHM. Y pO3BMHEHMX KpaiHaX CepelHiil BIK MEPBOPOMSIIMX >KIHOK YacTo
nepesuiye 30 pokis.

2. BariTHicTh y 3aHaaTO MOJOAOMY ab0 3aHAATO MI3HBOMY BIIll - MOXeE
CIPUYMHUTH CEPIO3HI YCKIaJHEHHS Yepe3 HaCTyNHI (PakTopu:

. VY mipmitkoBoMy Bili (<18 poKIB): HE3PUIICTh OPraHi3My, HEJOCTATHIM
PO3BUTOK KICTKOBOIO Ta3y HIABUINYIOTh PHU3UK YCKJIAJHEHb I 4Yac IOJOTIB.
Croocrepiraerbcs ~ BUCOKMH ~ PU3MK  IEPEIYaCHUX  IMOJIOTIB,  3aTPUMKHU
BHYTPIIIHBOYTPOOHOTO pPOCTY IUIOAA, MpeeKyiaMrcii Ta aHemii. YacTi BHUMAJIKH
COITIaJIbHOT HE3aXMIIEHOCT1, IICUXO0JIOTTYHOT HE3PIJIOCTI Ta HEOCTATHBOI IMIITOTOBKH
710 MAaTEPUHCTBA.

. VY xiHOK micias 35 pokiB: 3HMKEHHS (EPTHIBHOCTI, MIABUIIICHUN PU3UK
Oesrumiaast Ta HEOOXITHICTh BUKOPUCTAHHS  JOTOMDKHHUX  PENPOTyKTHBHHX
texHosorii (EK3). Bucokuiéi pu3MK TreHeTMYHUX aHoMalid y moaa. Bwuima
WMOBIPHICTh YCKJIQJHEHb BariTHOCTI (TecTaliiHui 11adeT, aprepiaibHa rirnepTeH3is,
MpeeKIaMIICId, MIaleHTapHl nopyiieHHs ). YacTima norpeda y KecapeBOMy pO3THHI
yepe3 BIKOB1 3MIHU TKaHUH Ta 3HW)KEHY €JaCTUYHICTh M'S131B TA30BOTO JHA.

3. CyuacHa MeIUIIMHA JTO3BOJISI€ 3HAYHO 3HU3UTH PU3UKH, TOB’S3aHI 3 BIKOM,
3aBASKUA TpEHATAIbHUM CKPUHIHTaM, MEPCOHANTI30BAHOMY BEJCHHIO BariTHOCTI Ta
IFeHETUYHOMY KOHCYJBTYBaHHIO. BaXiIMBOI0O € TakoX MNpoQiIakTHKa YCKIaJHEHb
[UIIXOM KOHTPOJIIO 32 CTAHOM 37I0POB'S JKIHKH 1€ /10 3a4aTTs.

4. JlocmipkeHHsl BIUIMBY BIKYy Ha IMepeOir BariTHOCTI € BaXXJIMBUM HE TUIbKU
JUTSL JIIKapiB-aKyImiepiB, a ¥ JJIsi TPOMAACHKOTO 3710poB’s B 1iiioMmy. EdextuBHe

MJIaHYBaHHSl BariTHOCTI, CBO€YACHE MEIMYHE CIOCTEPEXKEHHS Ta 1H(POPMYBaHHS

127



KIHOK MpPO TOTEHIINHI PHU3UKU CHOPUATHME 3HIDKEHHIO PIBHS MATEPUHCHKOI Ta
HEOHATaJIbHOI CMEPTHOCTI, MOKPAILIEHHIO SKOCTI )KUTTS MaTepi Ta AUTHHHU.

Mera npociigkennsi. OCHOBHOIO METOIO JOCIHIKEHHS € BUBYCHHS BIUIMBY
BiKOBOTO (haKTOpy Ha Tepedir BariTHOCTI, MOJOTIB Ta MICISMOIOTOBOTO MEPIiOy,
aHaJ13 Cy4aCHUX METOJIIB MPO(MUIAKTUKU aKyIIEPChKHUI YCKIIaJIHEHb, HA OCHOBI YOT0
PO3pOOHUTH pEKOMEHIAIIIN 11010 MiHIMI3alll1 MOXKJIMBUX PU3HUKIB.

Marepiasm i Meroam. AHami3 JiTeparypu: MPOBENEHO OIS HAYKOBUX
JOCJII/DKEHB 11010 BIKOBOTO BIUIMBY Ha BariTHICTBH 1 MOJIOTH. BUBUEHO CTaTUCTHUYHI
nani BOO3 mono matepuHchkoi cMepTHOCTI 3a 2024 pik, 3BiT MO3 Ykpainu mpo
CTaH 3JI0pOB’sl HaceleHHs Ykpainu 3a 2022 pik, /7 Kepen 3apyODKHOI Ta
BITUM3HSHOI JiTeparypu ocTaHHIX 10 pOKIB Ha OCHOBI IHTEpHET pECypCiB —
HaykomeTpuuHi 6a3u Google Academy, PubMed, Web of Science.

Pe3yabTaTu gociaigxenns. J{ociikeHHs BIUIMBY BIKY Ha mepedir BariTHOCTI
Ta IMOJIOTIB MMOKA3aJ10 3Ha4H1 BIIMIHHOCTI MIXK IHKaMH Pi3HUX BIKOBHUX IpyIll. AHaii3
HaykoBuX jpkepen [1, c. 1; 4, c. 1; 6, c. 1; 7, C. 1], cTaTUCTHYHUX JAHUX JO3BOJIUB
BUJIJTUTH OCHOBHI 3aKOHOMIPHOCTI, PU3UKH Ta OCOOJIMBOCTI Mepediry BariTHOCTI
3aJIEXKHO BiJ BIKY MaTepi.

1. Baritnicts y mijmiTkiB (<18 pokiB)

. @izionoriyHi  OCOONMMBOCTI Ta puU3WKUA. BHacmimok HE3pULIOCTI
PENPOIYKTUBHOI CUCTEMHU OpPraHi3My MiJTITKIB BUHUKAIOTh CEPHO3HI YCKJIaJIHEHHS
i Jac BariTHOCTI Ta moJoriB. bimseko 20-25% miamiTKOBUX BaritHocTel [7, c. 1]
3aKIHUYIOThCSI TIEPEAYaCHUMHU TOJIOTaMU, @ HOBOHAPOJKEHI YacTIIIe MalTh Mally
Bary abo 3aTpHMKY POCTY, IO MMiIBHIIY€E PU3MK NIEpUHATAIBHOI cMepTHOCTI [1, ¢. 1].
[Topymennst xapuyBaHHs, nedinuT 3aiiza Ta OUIKY B 11 MPU3BOIATH 10 BHCOKOI
YacTOTH aHeMii, 110 HeOJaronpueMHO CKa3ye€ThCsl Ha CTaHy BariTHOI Ta IUIOJa
[4,c.1]. Kpim Toro, 3a mamumu [1, c. 1] mo 15% migmiTKOBHX BariTHOCTEH
CYNPOBO/KYIOTBCSI  MIJIBUIICHHSIM apTeplaliIbHOTO THUCKY, TMPEEKIaMIICIEI0 Ta
exJiamrciero. BHacmigok HE3piIoCcTi PEenpoayKTHBHOI CHUCTEMH Yy JiBYaT 4YacTo
BUHHKAE CIAOKICTh TOJIOTOBOI JiSTTLHOCTI, 110 MPU3BOAUTH 0 30UIBIIECHHS YaCTOTU

KecapeBoro po3tuny [1, c. 1].
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. [lcuxomoriuni Ta comianbHi acnektu [liUTiTKM YacTo HE MAarTh
JOCTaTHIX 3HaHb MPO AOIJIAJ 3a IUTUHOIO Ta TPYJHE BUTOJOBYBaHHS, TAKOX YacTO
CTUKAIOTHCS 3 TICHUXOJIOTIYHUM THCKOM, IO MO’KE BIUIMBAaTH Ha iXHIO 3/IaTHICTh
JOTJIAIaTH 32 AUTHHOIO 1, II€ HEMAJOBAXJIMBO, HE MAIOTh JIOCTATHIX MaTepilaibHUX
pecypciB, 110 HEraTUBHO MO3HAYAETHCA Ha 3710poB’i qutuau [3,¢. 1; 7, ¢. 1].

2. BaritHicTb y *1HOK 20-35 pokiB (ONTUMaIbHUNA PENIPOAYKTUBHHUHN NIEPIO).

. 2.1 XKinku y upomy Billi MalOTh HalKpall MIAHCU HA IPUPOIHE 3a4aTTs,
cepefHid pHU3UK NpeeKJIaMIiCli, recramiifHoro aiabery Ta mepeayacHUX I0JIOTIB
[7,c. 1], Takox onTUMaTBHUI aHATOMO-(i310JOTIYHUN CTaH OpHAHI3MY, HU3bKUN
PU3UK FeHeTHYHUX aHomalrii [1, c. 1].

. 2.2 MoXuBI PU3UKH y 11 BIKOBIA TPyMi HACTYIIHI: MaJIOPYXJIUBICTb,
CTpec, HeTpaBUJIbHE XapuyBaHHs, XPOHIUH] 3aXBOPIOBAHHS, HAIBHICTh €HJOKPUHHUX,
CEpLIEBO-CYAMHHUX YH METa0OJIYHUX XBOPOO, IO MOKE MiJABUILYBATH PHU3UKH
yCKIIaJHeHb BaritHocTi [1, ¢. 1].

3. BaritHicTb y 5KiHOK micist 35 pokKiB.

. 3.1 3uwxkeHHsS (QEpTUWIBHOCTI — IMOBIPHICTh 3a4aTTs 3HAYHO
3MEHILYEThCS, 30UIBIIYETHCS MOTPEda y TONOMIKHUX PENPOAYKTUBHUX TEXHOJIOTISIX
(EK3) [3, c. 1]. Bucokuii pusuk reHeTHYHHX aHOMAJii, yactoTa cHHApoMy JlayHa
30uTbITy€eThes 3 BikoM: y 30 pokiB — 1:1000, y 35 pokis — 1:350, y 40 pokis — 1:100
[3, c. 1]. V xiHOK miciist 35 poKiB pU3HK apTepiabHOI TiMepTeH3il Mi yac BariTHOCTI
3poctae BaBiui [2, C. 1], TakoX MiABHIIYETbCS YAcCTOTa PO3BUTKY TeCTAILlIMHOTO
niabery [4, C.1], a "yepe3 3HWKCHHS €TaCTUYHOCTI TKAaHWH Ta BIKOBI 3MIHU IIUHKH
MAaTKH 3pOCTa€ HMOBIPHICTH ONEPATUBHOTO PO3POKEHHS [2, C. 1].

. 3.2 XKiaku micns 35 pokiB dacTimie €MOIIMHO Ta MaTepiaJibHO
MiATOTOBIIEH] 0 HAPOPKCHHS TUTHHH, ajie 3aHEMTOKOEHHS MI0JI0 3A0POB sl TUTHHH Ta
BJIACHOTO CTaHy MOXE CIPUYHMHATH TMCHXOJOTIYHUK ctpec [7, C. 1], BimHOBICHHS
MICTsl TIOJIOTIB MOXKE OyTH CKJIQJHINIAM 4Yepe3 BIKOBI OCOOJMBOCTI OpraHi3My
[3,c. 1].

4. BruuB BiKy Ha HICJANOIOTOBUNA MEPIOI.

. [ligmiTku  dgacTimie  CTUKAIOThCS 3 TPYAHOIIAMH  TPYAHOTO
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BUTOJIOBYBAaHHS, JICTIPECIEIO Ta COIiabHOIO 130s11iero [1, C. 1].

. XKinku 20-35 pokiB MarOTh HaWKpail yMOBH JAJsl BiJHOBJICHHS MiCIIs
OJIOTIB, IIPOTE XPOHIYHI 3aXBOPIOBAHHS MOXKYTh BIUIMBATH Ha 1ie# mpouec [1, €. 1].

. XKinku micns 35 pokiB JOBIIE BIIHOBIIOIOTHCS MICTS MOJIOTIB, YacTille
MaloTh IPOOJIEMH 3 JTaKTaIli€ro Ta (PI3UIHUMU HaBaHTaKeHHIMH [3, C. 1].

5. Ouinka eeKTUBHOCTI METO/I1B MPO(PIITAKTUKH.

JlocmimkeHHs MoKa3aliy, [0 CBO€YacHa OI[IHKA PU3HMKY Ta MEIUYHA JOTOMOTa
CIIPHSIE HACTYITHOMY

. [IperpaBigapHa MiArOTOBKA 3HM)KYE PU3HKHU YCKIIATHEHb Y KIHOK MiCIIs
35 pokiB Ha 30-40% [2, c. 1].

. [IpenaTanbHi CKPUHIHTH J03BOJISIOTH BUSBUTH T€HETUYHI aHOMATIl Y
95% Bumnazkis [4, C.1].

. KoHnTponb aprepialbHOrOo THUCKY Ta PIBHS IUIIOKO3U 3HMIKYE DPHU3UK
npeeKIaMIIcii Ta recrailiiHoro aiadety Ha 50% [4, c. 1].

6. Meroau MiHIMI3alil pHU3UKIB Ta €(QEKTHBHICTh CYYaCHUX MEIUYHUX
M17XO0/1B MOJATaI0Th B HACTYITHOMY:

. [IperpaBimapHa miArOTOBKAa (KOPEKLisl Bard, JIKyBaHHA XPOHIYHUX
3aXBOPIOBaHb, IPUHOM (DOITIEBOT KUCIOTH) — 3HIIKCHHS PU3HUKY YCKIIATHEHD Y KIHOK
crapioro Biky Ha 30-40% [5, c. 1].

. [IpenaTanbHi CKPUHIHTOBI MpPOrpaMd — BHUSBIECHHS XPOMOCOMHUX
aHoMaJiit 1o 95% sunazkis [4, c. 1].

. KonTtponp piBHS IyKpy Ta apTepiadbHOTO THCKY, 3aCTOCYBaHHS
acIipuHy, TpenapariB Kajbllito, oMera-3, KOpeKlisl Bard, Jl€Ta — 3HKCHHSI PU3UKY
nepeIyacHuX IOJIOTiB, FeCTallliHOro 1iadeTy Ta TinmepTeH3ii MmiJ yac BariTHOCTI Ha
50% [4, c. 1].

. 310poBul crOCiO KUTTS Ta MPaBHIIbHE XapuyBaHHS CYTTEBO 3HIKYIOTh
PHU3UKH YCKJIaIHEHb HE3aJISKHO BiJl BiKy Matepi [2, C. 1].

7. IlpakTyH1 peKOMeHaarlii

. [TigymiTkoB1 ~ BariTHOCTI  MOTPeOYyIOTh  OCOOJIMBOi  yBaru:  paHHs

MMOCTAHOBKA Ha 00K, MOCUJICHUN MEIUYHUN KOHTPOJIb, COIliajibHA Ta MICUXOJIOT1YHA
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migTpuMka [5, . 1].

. XKinkam micns 35 pokiB  pPEKOMEHJOBAHO  OUIBII  pPETENbHY
nperpaBilapHy MiATOTOBKY, PETYISPHUN MOHITOPUHI CTaHy IUJI0/1a, JOJATKOBI
CKPHHIHTH Ta KOHTPOJIb XpPOHIYHKX 3aXBOpIOBaHb [1, C. 1].

. B ycix BiKOBHX IpyIax BaKJIMBO IMiJABUITYBAaTH PiBEHb 1HPOPMOBAHOCTI
PO PU3UKH, Cy4acHI METOAM IUIAaHYBaHHA CIM’i Ta 30€pEKEHHS PENpPOIyKTUBHOTO
3mopoB’s [4, ¢. 1].

BucnoBok. [IpoBenenunii aHami3 cydacHHUX JIITEpATypHUX JKEPEN MiIATBEPAUB,
0 BIK € Ba)JIMBUM (DaKTOpOM, IIO BIUIMBA€ Ha Tepedir BariTHOCTI, MOJOTH Ta
310poB’st HOBOHapojkeHoro [l1, €. 1]. He3Baxkatroum Ha Te, 1O BAariTHICTH Yy
20-35 pokiB € HalMEHIIl PU3UKOBAHOIO, CYy4acCHI MEIMYHI TEXHOJIOTii JO03BOJSIOTH
3HAYHO 3HU3HUTH BIKOBI PU3UKHU 1 MOKPAIIUTH PE3yJIbTAaTH BariTHOCTI HABITh y KIHOK
CTapIIOro YW MojoAmoro Biky [3, C. 1]. BaxmmBy posb BifirparoTh paHHS
JIarHOCTHKA, SIKICHE MEJMYHE CIIOCTEPEKEHHS, IHPOPMYBAHHS JKIHOK MPO PUUKH Ta
meTtoau npodimaktuku [4, €. 1]. Po3BUTOK akymiepchbkoi HAyKH Ta BIPOBAKEHHS
MEePCOHAJII30BAHUX MIJAXO/AIB /10 BEJIEHHS BariTHOCTI JOMOMOKE 3HAYHO MOKPAIIUTU

3JI0pOB’SI MaTepi Ta TUTUHH HE3aJIeXHO Bif Biky [4, C. 1].

CIIUCOK BUKOPUCTAHOI JIITEPATYPU:

1. https://www.acog.org/clinical/clinical-guidance/committee-opinion/articles/
2014/03/female-age-related-fertility-decline

2. https://www.nice.org.uk/guidance/ng126

3. https://pubmed.ncbi.nlm.nih.gov/32741623/

4. https://pmc.ncbi.nlm.nih.gov/articles/PMC6516997/

5. https://journals.plos.org/plosone/article?id=10.1371/journal.pone.018628

6. https://moz.gov.ua/uploads/ckeditor.pdf

7. https://www.who.int/news-room/fact-sheets/detail/maternal-mortality
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CEPLEBO-JIET'EHEBUIA MOHITOPHUHI IIOKY

Yymak Maprapira BacuiiBHa,

3100yBay BUIOI OCBITH | MeaAu4HOTO (haKyIbTeTy
Cunecusuii Irop IBanoBHY

KaHAUAAT MEUYHUX HAYK, ACUCTCHT

Kadeapu eKCTPEHHOT Ta HeB1 KA HOT

MEIUYIHOI TOTIOMOTH OPTOTE/ii

TPaBMATOJIOT1] Ta MPOTE3yBaHHS

Baacenko JImutpo B’siuecsiaBoBuy

KaHAUAAT MEAUYHUX HAYK, ACUCTEHT

Kadeapu eKCTPEHHOT Ta HeB1AKIAAHOT

MEJIMYHOI JOIOMOTU OpTOMmeAil

TPaBMAaTOJIOT11 Ta MPOTE3yBaHHS

XapkiBcbkuit Harionansuuit Meanunuii YHiBepcuTeT, Y KpaiHa

Beryn. Illok — 1me crad KITHHHOI TIMOKCIi BHACHIJIOK JucOaiaHCy
HaJIXO/DKCHHS Ta CIIOKHUBaHHA KHCHIO. OJHI€EI0 3 MPUYUH ToCHiTam3amnii y
BiJITUUICHHS IHTCHCHBHOI Tepariii Ta CMEPTHOCTI € mok [6]. Buainstore 4 Timu 115010
CTaHy 3a  pI3HOIO  maTo(i3ioiorier:  TUCTPUOYTUBHUM,  KapJIOT€HHH,
TIMOBOJIEMIYHUN Ta OOCTPYKTHUBHHM. [[71s1 mepiioro pisHOBHIY XapaKTepHa 3HA4HA
nepudepruyHa Ba3zoAWJIATALIS, yepe3 sKy Oyne 30LIbIIyBaTHCS CEpLEBUN BUKH]
(CB). JuctpuOyTuBHUIA, 200 PO3MOAUIBHHMA, IIOK MOXKE MAaTH HEUPOTEHHY, CENTUUYHY
a60 a"HaUTaKTUYHY €T10JIOTIIO.

Kapniorennnii mok BUHUKae 4yepe3 1HGapKTy MiokKapaa, apuTMii,
HEJIOCTATHOCTI KJIAMaHiB, 10 MPU3BOJIUTH A0 MOPYIICHHS HACOCHOI (DYHKIII cepus 1
samkeHHs CB. I'imoBoneMiuHuil — yepe3 KpoBoTeuy, TpaBMy, OMIKH, OJrOBaHHS a00
Jiapero, BTpaTy piANHN HUPKaMHU.

[Ipu nux craHax BiIOYBA€THCS 3MEHIIIEHHS BHYTPIIIHbOCYIMHHOTO OTOPY, IO
BeJie 10 3HmkeHHs: CB. OOCTpyKTHBHMI LIOK - Tpymna MPOLECiB 13 HU3bKUM BMICTOM
CB uepes nepenikoay npsMoMy MOTOKY, siKi MOXyTb OyTu BHachigok TEJIA, roctpoi
TaMIIOHAJM, KOHCTPUKTHUBHOIO TEPUKAPJIUTY, PECTPUKTUBHOI KapjaioMiomnarii abo

HaTpyKEHOT0 THEBMOTOpakKcy [6].
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Meta poGoTu. OOroBopeHHsI JOCTYIHUX METOJIB MOHITOPUHTY IAaIi€HTIB 13
I0KOM. BUKOpHCTaHHS IUX METO/IIB /ISl BU3HAUYCHHS PI3HOBUAY ILIOKY.

Marepiaau Tta meroam. Orisl HayKoOBOi1 JiTepaTypu. AHaI3 3apyODKHUX
crareit Ha caitti PubMed 3 nanoi remu.

Pe3yabTar Ta 00roBopeHHsi. AprepiaqbHUN TUCK €, MaOyTh, HalaBHIIIOO
dbopMoI0 MOHITOpHHTY Hepdy3ii M03a MEAHMYHUM OrJIsLIOM. MOro KOHTPOIIOIOTE 260
CTaTUYHO 3a JIOMOMOTOI0 C(hiIrMOMAaHOMETPIB Ha KiHITIBKax, a00 Oe3mepepBHO depes
apTepiajbHi KaTeTepu. Y OJHOMY JOCIHIJKEHHI aBTOPU MPHUUIUIA O BUCHOBKY, IO
OpIEHTYBaHHS Ha cepeHii aprepianbHUil TUCK Bix 80 10 85 MM PT. CT. MOPIBHIHO 3
65-70 MM pT. CT. y MAII€HTIB 13 CENITUYHUM IIOKOM, SIKi MPOXOJAUIIM PEaHiMaIliio, He
MIPU3BEIIO JI0 CYTTEBMX BIJAMIHHOCTEH Y CMEPTHOCTI Hi yepe3 28, Hi uepe3 90 auiB [1].

3HMKCHHS BEHO3HOTO HacwueHHs kKucHeM (SVO ;) € 4yTiauBUM MapKepoM
3HWKEHHS cepLeBOoro BUkuay. SvO , majae mij 4yac KapJiOr€HHOro IIOKY, TOMY IO
4yac MPOXOHKEHHS KpOBi 1Mo nepudepiiHiil CyIUHHIN cucTeMi MOAOBKYeThes. [Ipu
auctpuOyTuBHOMY IIOKY SvO ; 3a3Buuail nepeBuurye 70 % uyepe3 HECIPOMOKHICTb
nepudepuIHNX TKAHUH OTPUMYBATH KUCEHb.

[Ile onHUM MOKAa3HUKOM IPU MOHITOPUHTY CTaHy IMalll€HTa MpU IIOLI €
neHTpanbauil BeHo3Hu# Tuck (LIBT), o Mae HopmaiibHMiA [1ara3oH 5—7 MM PT. CT. y
JIOPOCJIOTO MAIli€HTa, SKUHU JUXa€ CIOHTAaHHO, KOJIX BiH JIeKUTh. LIBT miaBumntyerscs
pu OOCTPYKTUBHOMY 200 KapJIOT€HHOMY IIOL, & 3HKYETHCS IIPU CENTUYHOMY a00
rinoBojieMivHOMY. CHUCTEeMAaTUYHUN OTJISIT IPOJEMOHCTPYBAB JyXKe MOTaHUI 3B’ SI30K
Mk [IBT Ta 00’eMOM KpOBi, a TaKOX HE3JIaTHICTh MEpea0aYuTd reMOAMHAMIYHY
BIIMOBIb HA PIAUHHY TTPOOY [4].

Exokapmaiorpadist cepiis 9acTo KOpHUCHA ISl MOHITOPUHTY TAIIEHTIB y CTaHi
IIOKY, HaJalouu 1H(OpMAaIlio Mpo JiarHo3, HAMPUKIIA/, OLlIHKA ypa)KeHHs KJIallaHiB,
3MIHM pyXy CTIHKM BHACHIJOK TOCTPOTO KOPOHAPHOTO CHHIPOMY, TOCTPOTO
JIETEHEBOTO ceplisi Mpu TPoMOOeMOOoJii JiereHeBOi apTepii Ta MepuKapAiaIbHOTO
BUITOTY 3 TammoHajow. Y cBoiii crarti Charron C Ta iHmm aBTOpM mpUHANUIA 10
BHUCHOBKY, [0 eXOoKapjiorpadiss TOYHO MpOrHO3ye peakiiro piauau [3]. Temep 1e

MOBHUM 1 HEIHBa3WBHUI IHCTPYMEHT, 3JaTHUN TOYHO BU3HAYUTU T'€MOJMHAMIYHUN
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CTaTyC MpU HEAOCTATHOCTI KPOBOOOITY.

Karerep nereneBoi aptepii, abo karerep CBana-l'aHma, Bimomuii SIK METOX
MOHITOPUHTY TE€MOJMHAMIKM B I1HTCHCHBHIM Teparmii. lleft i1HBa3uBHHMIT cmoCiO
nependadae BCTAHOBJIECHHS IIEHTPAIBHOTO BEHO3HOTO KaTeTepa y BHYTPILIHIO APEMHY
BeHy. bylio mpoBeneHe paHIOMI30BaHE KOHTPOJbOBAaHE JIOCHIIKEHHS. 3PEIITOlo,
aBTOpM HE BUSBWIM TE€pEeBaru Teparlii, COpsIMOBAaHOI KaTeTepoM JIET€HEBOi apTepii,
MOPIBHSHO 31 CTaHJAPTHUM JIIKYBaHHSAM JIITHIX XIPYpPriuHUX TAIl€HTIB TPYyNu
BHUCOKOTO PHU3HKY, SIKI TOTPEOYIOTh IHTEHCUBHOI Teparii [5]. Xoua 1e J0CipKeHHS
HE TMOKa3ajllo KOPHUCTI BUKOpUCTaHHS kaTterepa CBaHa-I'aHIa, BiH 3aIMIIAETHCS
30JI0TUM CTaHAApTOM. BUKOpHCTaHHS KaTeTepa € KOPHUCHHM Y MAIli€HTIB, Y SKUX
CTaTyC BHYTPILIHBOCYAMHHOTO 00’ €My Ta TUCK CEpLIEBOT0 HAIIOBHEHHS HEBU3HAUEHI,
B YMOBax 3MIIIAHOTO IIOKY, & TAKOK Y OKPEMHUX MAII€HTIB 13 HASIBHUMU JIETEHEBUMU
CYIMHHUMH 200 CEpLEBUMU 3aXBOPIOBAHHIMM.

J10o MOBHICTIO HEIHBA3UBHOI'O METOJIy MOHITOPUHTY MOKHA BITHECTH IaCHBHE
MIJIHSTTS HIT, K€ MPOBOAUTHCA, 1100 BU3HAYUTH, Yy SKUX MAILIEHTIB IMiJABUIIUTHCS
piBenb CB mig vac iw’exuii piguHu. Meroa BKIIIOYA€ MITHATTS HIT TMAII€HTA, IO
JICKUTh HA CMHHI, 10 45 rpaayciB AJis MiJBUILEHHS CUCTEMHOTO THCKY, 1110, Y CBOIO
4yepry, 30UIBIINTL BEHO3HE IMOBEPHEHHS, a B ceplll mpu3Beae A0 30iabmieHHs CB.
[TpocniexktuBHE KiIiHiuHEe HocmmkeHds Boulain T mokasano, 1o macMBHE miIHIMaHHS
HII BUKJIMKA€ 3MIHM apTepialibHOrO IyJIbCOBOIO THUCKY, IO MOE€ JOMNOMOITH
nepea0avyuTH PEaKiliio Ha IIBUAKE HABAHTAXKEHHS PIAMHOIO Y MAlll€HTIB 3 TOCTPOIO
HEJIOCTATHICTIO KPOBOOOITY, siKi oTpumytoTs LIIBJI [2].

BucHoBok.

[ITok mpomoOBXKy€E 3aTUIIATHCS OJHIEI0 3 OCHOBHMX MPHYMH TOCHITaM3aIli y
BIIUICGHHS 1HTEHCUBHOI Tepamii Ta CMEpPTHOCTI Nali€HTiB. BMIHHS NpaBUIIBHO
J1arHOCTYBaTH THII IIOKY, a TaKOX KOHTPOJIIOBAaTH €(EeKTHBHICTH JIKyBaHHS Mae
MepIIOYEproBe 3HAYCHHS ISl TIOKPAICHHS pe3ybTariB. [IpaBuibHE BUKOPHCTAHHS
[IUX METOJIB MOK€ JOTIOMOTTH TPOSICHUTH Ta TMOTCHIIMHO CIPOCTUTH OCHOBHY

€TI0JIOT1IO TIOKY.
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CYUYACHA TOMEOHNATUYHA TEPMIHOJIOI'IA TA if OCOBJIMBOCTI

Bitpenko Poman,

Hexmicrep Kapina,

CTYJIEHTH

Pixxnak Oxcana JleonigiBHa,
KaH1.(17I0JI.H., JOIICHT,

I'onuapenko Inna IOpiiBHa,
CrenanoBa AHreJsina BirajiiBHa,
BUKIa1a4yl KipoBOTrpajachKoro MeIMYHOTO
daxoBoro konemxky im. €. M. Myxina,

M. KponmBHunbknid, Ykpaina

CygacHa roMeornaTuyHa TepMIHOJIOTIS OJWH 3 HAHIIKaBIIMX 1 HAHCKIIaIHIIIIX
MIIPO3AUIIB  (papMalleBTUYHOI HOMEHKJIATYpU. YIPOJOBXK OCTAaHHIX JAECSATHIITH
TOMEOIIATIA, SIK OAWH 13 HAMpPSIMIB KOMIUIEMEHTAPHOI MEJUIIMHY, 3a3Haja MOMITHUX
TpaHcopMmarllii K y TEOPETUYHOMY, TaK 1 B MpakTHUYHUX acrektax. ChoromHi
MeJIMYHa roMeonartis nepedyBae B akTUBHOMY MPOLIEC] CTaHAapTH3alll1, 30araqy€eTbCst
HOBMMHU TEPMIHAMH Ta aJalTyEThCS BIAMOBIAHO 10 CYYaCHUX MEJIMYHUX BUKJIUKIB,
NoTpeOyroYr BCEOIYHOTO TOCHIIKEHHS Ta aHali3y (axiBLIB PI3HUX JaHOK.

I'pyna cryaentiB  KipoBorpagachbkoro MeaudHoro (haxoBOro KOJEIKY
im. €. 1. MyxiHa mix KepiBHHITBOM BHKIAAA4iB JMCIMILIIH (ilOJOriYHOTO Ta
(axoBoro mnpoduI0 MpoBeEJia aHaji3 HAYKOBOI JIITEPATypu 3 JIATUHCHKOI MOBU Ta
Cy4acHOTO CTaHy MEIWYHOI TEPMIHOJOTIi; BOHW BHBYWJIM OCHOBHI CJIOBHUKHU
MEIUYHUX TEPMIHIB, 30Kp€Ma THUX, IO BKJIIOYAIOTh TOMEONATUYHY TEPMIHOJIOTIIO;
BUKOHAJIM €TUMOJIOTTYHUI aHalli3 OKPEMHUX TEPMIiHIB.

Jlekcemn, 1m0 Oynu BUOpaHI METOJOM CYIIJIBHOI BHUOIPKH, PO3IJISHYTI,
BpPaxOBYIOUM OCOOJIMBOCTI ICTOPIi Ta OCHOBHUX MPUHIUIIIB ToMeonaTii, kiacudikarii

Jmikapcbkux (GopM y romeomarii Ta JESIKAM acleKTaM BUKOPUCTAHHS TOMEomnarii B

136



Cy4YacHI MEIMIIMHI HOBITHHOTO TEPIOY.

Tak, Haramaemo, 0 BUHUKHEHHS TOMEOMATii TOB’S3YIOTH 3 HIMEIBKUM
nikapeM Camyenem ["anemanom (1755-1843). OCHOBHMI TPUHIUI 11€1 METOIUKH
3BY4YHTh K «Similia similibus curantur» - nmoaiOHe NiKyeThcs MoAiIOHUM. ToOTO 1Is
JIKYBaHHS XBOpOOM BHUKOPUCTOBYIOTH Majl JO3M PEUYOBUHU, SKa IPOBOKYE
CUMIITOMHM, 1ACHTHYHI IO CHMIITOMIB IIi€i )X XBOpoOHW. Y HapoJi KaXyTh «KIIUH
KIMHOM BuOMBaIoTh». Cam TepMiH "eomeonamia" TOXONWUTH BiJl TPEUBKUX CIIIB:
ouoio¢ (homoios) — «nomiOHUN, OAHAKOBHIY Ta mabog (pathos) — «CTpakIaHHS,
xBOpoOa». Tpu kirodoBi mpuHnmmu romeomnarii — [Ipuaiun nmoxidouocti (Principium
Similitudinis) TOoOTO diKyBaHHS MaduMHU J03amMu. [IpUHIMO MIHIMAJIBHOI 103U
(Principium dosis minimae) Ta NpUHLUIN 1HAUBITyabHOrO miaxony (Principium
curationis individualis) — mikyBaHHS 3 ypaxyBaHHSM OCOOJMBOCTEH MAIliEHTA.

Bxe B XIX-XX cromiTrs romeomaris 3400yfia BEIMKO MOMYJSPHOCTI
nonyisipHicte 'y €Bpormi Tta CIHIA B. Cporogni BoHa YCIIIIHO MPOXOJE
BUNPOOYBAaHHS y OUIBIIOCTI MICT YKpaiHi, Hanpukiaa, M. KponuBHUIBKHIMA, cepis
anTek «3eneHa rmanera» Haramii 3emHoi (3yOinkux).

Oxpemi (popMH TOMEOMATUYHUX JIKIB Ta iX HA3BU 1HOJI BIIPI3HSIIOTHCS Bif
TpamuiiiHoT Kiacudikallii, Hampukian, nopomku (trituratio, onis f) — cyxi
noporikonoioHi cymimii (Triturationes siccae), BUTOTOBJICHI IUISAXOM TMOAPIOHEHHS
aKTUBHOT PEYOBHMHH 3 HAITOBHIOBAYEM 3aMICTh TPaJMIIiHO Ha3Bu pulvis, eris m.

Xo4ya OCHOBHY TiepeBary y BHKOPHUCTaHHI MEIUYHHMX IpenapariB
JiKapi-roMeonaTy TpaauIliiHO HalalTh JikaMm pocimuHoro (Remedia vegetabilia) ta
minepanpHOTo (Remedia mineralia) moxopkeHHs, OCTaHHIM YacoM MOXHA TOBOPUTH
Mpo TEHACHINIO 30MmKeHHS OQIMIHHOIO0 Ta TOMEOMATUYHOTO HANpPSIMKIB Yy
(dhapmaxosiorii.

PosrnsHemo 11e Ha TPUKIAAl TMOMYJSIPHOTO TOMEOMATHYHOTO TpernapaTry
«Anadepony.

Xapakrepucruka AHagepony

AHnadepoH TO3UIIOHYEThCA SK IMYHOMOJYJIOIOUMA Ta MPOTUBIPYCHUU

JiKapCchbKui 3aci0, 1110 BUMTYCKAEThCA Y (OopMi TaOJIETOK AJI1 PO3CMOKTYBaHHS.
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. Cxkaaa: Jlirouoro pedoBUHOIO € adiHHO OYHMIICHI AaHTUTLIA [0
ramMma-inTepQepoHy JIIOAWHN Yy BUTISIAI CyMIIli TOMEONmaTHYHUX po3BenaeHs C12,
C30 ta C200 (nns mopocnoro Anacdepony) ado C12, C30 ta C50 (mas AuTS4OTO
Anacdepony). JlomomMixkHi PEYOBHHU BKIIOYAIOTH JIAKTO3H MOHOTIIPAT, IEIIOIO3Y
MIKPOKPHUCTAJIIYHY Ta MarHilo creapar.

. @DapMaKoJIOTiYHi BJACTHBOCTI (32 TBEpPAKEHHSIM BHPOOHMKA):
3HIKCHHS BIPYCHOTO HAaBaHTAXEHHS, CTUMYJIAIIS BUPOOJEHHS EHAOTCHHUX
iHTep(depoHiB, MOAYJIALIS IMyHHOT BiJMOBI/I, MiABUIIEHHS aKTUBHOCTI (DaroIuTiB Ta
NK-kIiTHH, aHTUMyTareHH1 BIaCTUBOCTI.

. Hoka3anns:  Ilpodinaktuka Ta  mkyBanHs ['PBI,  rpumy,
reprecBipycHUX 1H(MEKIN, 1HIIMX TOCTPUX Ta XPOHIYHMX BIPYCHUX 1HGEKIIIH,
KOMILIEKCHA Tepamisi BTOPHUHHHMX IMYyHOAE(IUUTIB Ta YCKJIAaJHEHb BIPYCHUX I
OakTepiabHUX 1H(EKITIH.

2. ETumouioris tepminy "Anagepon"

[Ipsma etumornoria tepMiHy "AHadepoH" y JIHIBICTUYHUX JDKEpenax He
3HalaeHa. OHaK, IPUITYCKAEThCS, 10 HAa3Ba € KOMOIHALIIEIO:

. [Ipedikca "ana-" (rpem. Ava), MO MOXE O3HAYATH '"3BOPOTHHUI",
"mpotu", "moBTOpHO" 260 "mimcuneHHs".

. Yactunu "depon", mo moxoauth Bia "iHTepdepoH", kmacy OLIKIB 3
MPOTHUBIPYCHOIO aKTUBHICTIO.

Takum uynHOM, Ha3Ba "AHadepoH" HMOBIPHO € KOMEpIIIIHOI0, 1[0 BKa3ye Ha
Horo mependavuyBaHWil MEXaHI3M Jii, MOB'A3aHUN 3 BIUIMBOM Ha IHTEp(EpPOHU Ta
MPOTUBIPYCHY aKTUBHICTbD.

. Tpaymeabr C (Traumeel S): Big wiMm. "Trauma" (tpaBma) + cydikc
"-el". Jlirepa "C" Bkazye Ha KOMIUUICKCHUN CKJIA].

. Enricron (Engystol): MiMoBipHO, KOMGiHaIlisi KOPEHIB, 10 03HAYAIOTH
MOJI0JIaHHST XBOPOOU Ta CTIUKICTD.

. Jlimpomiozor (Lymphomyosot): "Jlimpo-" (mimbarnyHa cucrtema),

"Mi0-" (MOKJIMBO, TKAHUHH), "-30T" (CyDikc).
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. Aday6in (Aflubin): Vmogipro, xomGinauis "amru-rpun” ("ad-") Ta
cydikca.
. OunyoxkokumunyMm (Oscillococcinum): TloxoauTs Bij 3acTapiyioi Ha3BU

MOMMJIKOBO 11IeHTH()IKOBAHOTO 30y THUKA TPHUITY.

. Macrtogunon (Mastodynon): "Macrto-" (rpyau), "-nmuHoH" (MOXKJIUBO,
O1IB/CTpaXKIaHH).
. Pemenc (Remens): Kowmepriiiina Ha3Ba, 10 AaCOIIOETBCA 3

MOJIETIICHHIM >KIHOUUX MPOOIIEM.

Sk GaunMoO, OCHOBHI MpaBWJIa YTBOPEHHS HA3B y TOMEOINaTii HE € CTPOro
pETJIaMEHTOBAHUMH, 5K, HaNpPHWKIaA, y ¢dapMakornei s TPagulliiHuX JIKapChKUX
3aco0iB. OpHak, ICHYIOTh TI€BHI TEHJEHLII Ta MIAXOAH, SKI BUPOOHUKHU
BUKOPUCTOBYIOThH IIPU CTBOPEHHI Ha3B rOMEONaTHYHUX MHpenapatiB. L1 Ha3Bu yacTo
MaroTh Ha METI:

. Harsikatu Ha mnoXoJ:KeHHs1 CHMPOBUHHM: BKa3zyBaTu Ha pOCIUHHE,
MiHepasibHe 200 TBapUHHE MOXO/KEHHS OCHOBHOTO KOMITOHEHTA.

. BinoOpa:xkatu mnependauyBany pairo: Harskatu Ha TepaneBTHYHHI
edexT abo cdepy 3acToCyBaHHS Mpenapary.

. ByTu jerko 3anam'ssToByBaHMMH Ta KOMEPUiiHO NPUBAOJIMBUMM.

. BinpizHATH KOMILIEKCHI penapaTu BiJil MOHOKOMIIOHEHTHHX.

Ocp [neskl 3 OCHOBHUX IMIAXOMIB 10 YTBOPEHHS Ha3B y Tromeomnarii 3
MIPUKIIaIaMH Ta MOXKJIMBOIO KJIacH(IKaIli€ro:

1. Ha3Bu, 1110 BKa3ylOTh HA MOXOAKEHHSI CHPOBUHHU:

. PociannHe moxomxkeHHsi: YacTo BHKOPUCTOBYIOTHCS JIATWHCHKI Ha3BU
pocivH abo TX CKOPOUYEHHS 3 T0JaBaHHAM Cy(hiKCiB a00 mpedikciB.

o Mpukaax: Arnica Montana (ApHika ripcbka) Moke OyTH OCHOBOIO IS
Ha3B TUIy ApHire/b, ApHika-I'®.

o Mpuxaan: Belladonna (benamonna 3BuuaiiHa) Moke (irypyBaTH siK
beananonna-I'omakkopa.

o Mpuxaax: Chamomilla (Pomamika anrteyna) moxe OyTH YacTHHOIO

Ha3BU XaMOMIJIJIa KOMIIO3UTYM.
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. MinepanbHe mNOXOM:KeHHsI: BHKOPUCTOBYIOTBCS JAaTMHCHKI Ha3BU
MiHepaJiB 200 XIMIYHUX €JIEMEHTIB.

o Mpuxaax: Calcium carbonicum (KapOoHar kanpliio) MOXe OyTH B
Ha3Bl Kajabkapesi kapOoHnika.

o Mpuxaan: Sulfur (Cipka) — Cyabgyp-mioc.

o Hpuxaax: Natrium muriaticum (Xmopun Hatpito) — Harpiym
mypiatikym C30.
. TBapuHHe MOXOIKeHHI: BUKOPUCTOBYIOTHCS JIATUHCHKI HAa3BH TBApUH

a0o 1X YacTHH.

o Mpuxaan: Apis mellifica (baxonra MegoHocHa) — Amic-mJIioc.

o Mpuxaan: Lachesis mutus (Cypykyky) — Jlaxe3uc KOMIO3UTYM.

2. Ha3Bu, 1110 HATAKAKOTH HA TepaneBTUYHY Ail0 a00 cdepy 3acToCyBaHHA:

. [e# miaxig 4acTO BUKOPUCTOBYETHCS JUIsl KOMIJIEKCHUX TpEnaparis, 10
MICTSTh KiJIbKa KOMIIOHEHTIB, CIIPSIMOBAHUX Ha JIIKyBaHHS MIEBHUX CTaHIB.

o Hpukaan: Tpaymear (Traumeel) — Big HiMeubkoro "Trauma
(TpaBma), BKa3zye Ha 3aCTOCYBaHHS MPU TpaBMax.

o Hpukaan: Jlimgomiozor (Lymphomyosot) — "mimdo-" (mmdarnuna
cuctema), "Mio-" (MOKJIMBO, TIOB'SI3aHO 3 TKaHWHAMH), "-30T" (3araJibHUil Cy(QiKc).
Hartskae Ha niro Ha TiMQaTUYHY CUCTEMY.

o Mpuxaax: Macroaunon (Mastodynon) — "macto-" (rpyau), "-auHOH"
(MOXITMBO, O1IB/CTpaXKIaHHs), BKA3y€ Ha 3aCTOCYBaHHS MPU MPoOIEeMax MOJOYHHUX
3aJ103.

o Hpukaan: Apay0oin (Aflubin) — itmoBipHO, KOMOIHaLIA "aHTU-TpuUM" Ta
cy(dikca, HaTAKaE Ha MPOTUBIPYCHY 110 TIPY TPUIII.

3. Kom0iHoBaHI Ha3BH:

. bararo romeomaTM4HHMX TpemapariB MalOTh HAa3BH, IO TOEIHYIOTH
BKa3iBKy Ha TOXOJ/KEHHS 3 HATSIKOM Ha Jdit0 ab0 € MPOCTO KOMOIHAINIEID YaCcTHUH
JATUHCHKHUX Y TPEILKUX CITiB.

o Ipukaaa: Enricron (Engystol) — etumornoris MeHII oOdYeBHUIHA,

MOXJIMBO, KOMOIHAIIisl KOPEHIB, 1110 03HAYAIOTh MO0JIAHHS XBOPOOU Ta CTIMKICTD.
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o Mpukaan: Hyke Bomika-I'omakkopa (Nux vomica-Homaccord) —
nmoegHaHHS HasBu  pociamHEM  NUX vomica Tta cydikca "-kopa', MO HacTo
BUKOPHCTOBYETHCS ISl KOMIUIEKCHHX TOMEOMATHYHUX IMpernapaTiB BHPOOHHUIITBA
Heel.

4. Ha3Bu 3 4N CJI0OBUMH A00 JIITEPHUMM MO3HAYEHHSIMM:

. Yacto BUKOPUCTOBYIOTHCS [IJIsi TIO3HAUEHHS CTYIEHS PO3BEICHHSA
(moteHI1ii) abo M1 po3pi3HEHHS Pi3HUX (GOPM OJHOTO Mpernapary.

o Hpuxaax: Arnica Montana C30, me "C30" Bka3dye Ha COTEHHE
po3Beaenns 3a Kopcakosum, mosropene 30 pasis.

o Mpuxnag: Tpaymens S, ne "S" Moke BKazyBaTH Ha TEBHY (opmy
BUITYCKY 200 CKJIa/I.

Kaacugikauisa Ha3B romeonaTuHYHUX npenaparis (MOKJINBI KaTeropii):

. 3a MoxoAKeHHsIM OCHOBHOI pe4YOBHUHHU:

o diTorepaneBTUYHI (HA OCHOBI POCIIHH)

o MiHnepanbHi

o 300TepaneBTU4HI (Ha OCHOBI IPOYKTIB TBAPUHHOTO MTOXOKEHHS)

o Ho3oam (Ha 0CHOBI MATOJIOTIYHUX TKAHUH a00 MPOIYKTIB XBOPOOH)

o Caxonu (Ha OCHOBI 3JI0POBUX TKaHUH 200 CEKPETIB)

. 3a ckJIag0M:

o MOHOKOMIIOHEHTHI (MICTATH OJHY JII0Yy PEYOBHHY) — YacTO MaloTh

NpsiIMy BKa31BKY Ha Ha3BY 11€1 pEUOBMHU 3 TIO3HAUEHHSM PO3BEJICHHS.
o KommiekcHi (MICTSATh KUIbKa [IFOYMX PEYOBHH) — HA3BU YACTO €

KOMOiHaIIIMU 200 MarOTh KOMEPIIIHHUM XapaKTep, HaTSIKal4Yu Ha JiIO.

. 3a koMepUiiHUM MiAX00M:

o Ha3zBu, mo Jserko 3amaM'sTOBYIOTBCSI Ta acCOIIOIOTHCS 3 TIEBHUM
ehexToM.

o Ha3Bu, 1m0 BUKOpUCTOBYIOTH TIEBHI cy(dikcu abo mpedikcu, XxapakTepHi

JUTsl KOHKPETHUX BUPOOHUKIB (Hanpukiaz, "-kopa" y Heel).
Crnix 3a3HauMTH, 1O YTBOPEHHS HAa3B FOMEOINATHYHUX IpEnapariB € MEHII

(dbopmalli3oBaHUM MPOIIECOM MOPIBHSIHO 3 TPAAUIINHOI (apmalli€ro, 1 BUPOOHUKU
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MaroTh OubITy cBOOOTY y BuOOp1 Ha3B. ['070BHA MeTa 4acTo Mojsrae B TOMy, 1100
Ha3Ba Oyna iHdopmaTuBHOIO (Xoua O Ha piBHI HATAKY), 3alaM'sTOBYBaHOIO Ta
KOMEPIIMHO YCIIIITHO.

[HOZ1 KOpHCTYBayl MOMHJIKOBO OTOTOXKHIOIOTH TOMEOMATHYHI Mpenapartu 3
bAJlamu. Hanpuknaa, yrounioemo, mo AHadepoHy, K TOMEONaTUYHUMN Tpemnapar,
HAJICKUTh JI0 KaTteropii Jikapchbkux 3aco0iB, a He BAJliB, BiH He € 06ioJ0riuHO
akTuBHOIO N00aBKoI0 (BAJloM). Mix ToOMEOmaTHYHMMH TperapaTamMu, 0 SKHX
HajexuTh AHadepoH, Ta BA/lamMu icHye cyTTeBa pi3HULIS.

Ocb OCHOBHI BIIMIHHOCTI:

I'omeonaTuyHi npenaparu:

. Buznauennsi: ['omeomnatuyHi JiKapchki mpenapaTtd - 1€ JIIKapChKi
3aco0u, SIKI BUTOTOBJISIIOTHCS 3a CHELiaIbHUMU MIPaBUJIaMU TOMEONATUYHOT (hapMartii
3 BUKOPUCTaHHSM CHJIBHO PpO3BEICHHMX BHUXIJHUX PEYOBHH MIHEPAIBHOTO,
POCIMHHOTO a00 TBAapUHHOTO TMOXO/KEHHA. OCHOBHUW NPUHIMII TOMEOMNaTii —
"Mmo10He JIKy€eThbesl HOA10HUM" .

. PerynwBannsi: Y 0Oaratbox KpaiHaXx TOMEONaTU4YHl Mpernaparu
PEryJIIOI0ThCS SIK JIIKAPChKi 3aC00H, X0ua 1 3a CIPOILIEHOI0 MPOLEIYPOI0 peeCcTpallii,
BpPaxoBYIOUM ixHI ocoOmmBocTi. B YkpaiHi BOHM Tako)X MaroTh CTaTyC JIKapChKUX
3ac001B.

. Craaa: XapakTepHOIO OCOOJMBICTIO € Oararopa3oBe PO3BEJCHHS
BUXIJTHOT PEYOBHHH (YaCTO JI0 TAaKMX CTYIICHIB, III0 MOJIEKYJ BHUXIJIHOI PEYOBUHU B
KIHIIEBOMY MPOAYKTI MpaKkTUYHO He 3anuiiaerbcs). Ha ymakoBui 3a3Buuai
BKa3yIOTbCs CTyNEH1 po3BeaeHHs (Hanpuknana, C30, D6).

. Ipusnavennsi: 3asBiSAIOTBCS IS JIIKyBaHHS a00 MPOQUIaKTUKH
3aXBOPIOBAHb 3a MPUHIIUIIOM MOII0HOCTI.

. Mpukaagu: Anadepon, Tpaymens C, Enricron, Jlimbomiosor,
OUMIOKOKIMHYM.

Biosoriuno akruBHi 100aBku (bA/ln):

. Busznauennsi: bBA/lu — e mpoayktu, siKi € JOJATKOBHM JKEPEIOM

XapyoBUX Ta IHmMUX OIOJOTYHO AaKTUBHMX pPEYOBUH (BITaMIHIB, MIHEpaIIB,
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aMIHOKHCIIOT, XapYOBUX BOJIOKOH, IPOOIOTHKIB TOIIIO) ISl ONTUMI3aIlil XapuayBaHHS.
Bonu He € nikapcbKuUMH 3ac00amH.

. PerynwoBannsi: BAJ{u perymioloThes ik XapuoBi MPOAYKTH a00 100aBKU
70 1K1, a HE SIK JiKapchbki 3acoOu. Bumoru a0 iX peectpaiiii Ta KOHTPOJIO SIKOCTI
BIJIPI3HSIOTHCSA BiJ JIIKAPCHKUX 3aC001B.

. Craaa: MicTaTh NMEBHI KOHIIGHTpaIlii 010JIOTIYHO aKTUBHHMX PEYOBHH,
AKI MOXYTh MaTH (I310JIOTIYHMN BIUIMB Ha OpraHi3M, ajie He MpPU3HAYEHI IS
0e31ocepeIHbOrO JIKYBaHHS 3aXBOPIOBAHb.

. IIpusHavyenHsa: BukopucTtoBylOTbCS A JOMOBHEHHS — PalliOHY
XapyyBaHHS, MIATPUMKH NEBHUX (YHKLIA OpraHizmy, aje He Uil JIKyBaHHS
KOHKPETHHUX 3aXBOPIOBAHb.

. Ipukaagu: BitaminHi KoMIUIeKcH, MiHEepaidbHI J00aBKH, omera-3
KUPHI KUCIOTH, MPOOIOTUKH, POCIUHHI €KCTPAKTH (HAmpHUKiIaa, exiHaiei, THKro
01;1004).

Otxe, xo4ya OOMJBa TUIM MPOAYKTIB MOXYTh IpOJAaBaTHCS B anTeKax 1
MO3UIIIOHYBATUCS K 3acO0M [IJIsi TIOKPAIICHHS 370pOB'S, BOHU MAIOTh PIi3HUIMA
IOPUIUIHUH CTAaTyC, CKIIa, MPUHITAIL Jii Ta TpU3HAYCHHS.

[{i mpuknagum UIIOCTPYIOTH TEHACHINIO JI0 BUKOPUCTaHHS  Cy4YacHOl
TOMEOIATUYHOI TepMiHOJIOTIi. X0o4a JaTUHCHKI BIMOBITHUKU ICHYIOTh, BOHU YacTO €
aJanTOBaHUMHU Ta MEHII BXXMUBAaHMMU B NPAKTUYHIA poOOTI, 110 MOB'SI3aHO 31
IIBUJIKAM PO3BUTKOM TEXHOJOTIM, MDKHAPOIHOIO CIIBIpAICIO Ta JIOMIHYBaHHSIM
aHTJIICHKOT MOBH B HAYKOBIH JIiTEpaTypi.

[IpoBeneHuii aHami3 J103BOJISIE Yy3araJIbHUTU PE3YJIbTAaTU JOCTIKEHHS Ta
chOpMYITIOBaTH KIIIOUOBI CIOCTEPEKEHHS IIOAO0 TMOTOYHOTO CTaHy Ta TEHJIEHIN
PO3BUTKY TOMEONATUYHOI TEPMIHOJIOTII. PO3risa eTUMosiorii OKpeMHuX IOHSTh, a
TaKOXX TPHKJIA] TMPAKTUYHOTO 3aCTOCYBaHHS Tpemapary «AHadepoH» HaIalTh
3MOTY IIUTICHO OIIHUTH cruenudiKy cy4acHOi TEpMIHOJOTIYHOI cucteMu y cdepi
Meau4yHoi romeomnarii. OTpuMaHi pe3yJdbTaTH CTBOPIOIOTH  MIAIPYHTA  JIS
MOJAJIBIIOTO BUBYEHHS 1bOTO (EHOMEHYy Ta pO3pOOKH €IWHUX MIAXOAIB 10

B)KMBaHHS TEPMIHIB y axoBOMY JIUCKYPCI.
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VIIK 61
®APMAIIEBTUYHA OIIKA MAIIEHTIB 13 BOJIbOBUM CUHIPOMOM
Y XIPYPTTUHIN MTPAKTHUIII

CrpemoyxoB Ouexkcanap OsiekcanapoBuy4
K.(papM.H., TOTIEHT

Tposinuyk Anna BasepiiBHa

CryneHTtka

KuiBchbkuii MiXKHAPOHHUM YHIBEPCUTET

M. KuiB, Ykpaina

AHoTanisi: PO3BUTOK HOBITHIX TEXHOJIOTIN y (hapMakoJjorii Ta 3He0O00rYiil
Tepanii BIJIKPUBA€E HOB1 MOKJIMBOCTI JJIs MIJBHUILEHHA €(PEKTUBHOCTI Ta OE3MEKH
aHaibresii, MO € OCOOJMBO BAXKIMBUM Yy XIpYpriuHid mpaktuili. Takum YHHOM,
JTOCHIKEHHST (papMalleBTUYHOTO 3a0e3MeUeHHs MaIll€HTIB 13 00JIbOBUM CHHIPOMOM
Ha0yBa€e OCOOJIMBOi AaKTyaJIbHOCTI B Cy4YacHId MEIUIIMHI, aJK€ HWOTO PE3yJbTaTH
MOXXYTbh CIPHUSITH BJOCKOHAJICHHIO CXeM 3HEOOJeHHs, onTumiszaiii papmakoreparii
Ta MOKPAIICHHIO SKOCTI XKUTTS NALIE€HTIB MICIS XIPyPriuHUX BTPYYaHb.

KarouoBi cjaoBa: ¢dapmakoreparmis, OOJIbOBUN CHHAPOM, aHAJbI€THKH,

X1pypriuHuid, MoO14HI ePeKTH.

VY cygacHiit MenunuHi dapmakoTeparisi 00JbOBOTO CHHIPOMY € OJHUM 13
OCHOBHMX HAampsSMKIB y JIKyBaHHI Nall€HTIB, 110 MepedyBalOTh Ha JIKyBaHHI B
XIpypriuHuX KiIiHIKaxX. BolbOBHI CHHAPOM MOKE€ BHHHKATH BHACTIOK PI3HUX
MPUYMH, CEpel SKUX XIPYpriuHi BTpy4YaHHS 3aliMarOTh OJIHE 3 MPOBIJHUX MICIb.
Tomy 3actocyBaHHs e(pekTUBHUX (hapMaKOJIOTIYHUX 3aCO0IB JIJIsi KOHTPOJIO OO0 €
BAYXJIMBOIO CKJIQJIOBOI0 YAaCTHHOIO 3arajbHOTO IUIaHY JIKyBaHHS Ta BiJHOBJICHHS
TMali€eHTa.

Cydacui migxoau 10 ¢apmakoTeparii 607I0BOT0 CHHAPOMY OpPIEHTOBAHI Ha
1HAMBIAyaNi3alilo JIKyBaHHS Ta BpaxXyBaHHS MHOXUHHUX (DAKTOpPIB, SIKI MOXKYTh

BIUIMBATH HA IHTEHCUBHICTh Ta TPUBAIICTH 00Jt0. OAHUM 13 KJIIOUOBHX 3aBJIaHb
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cyyacHoi (hapmakoTeparnii € rnepexiJ BiJ BAKOPUCTAHHS OJHOTUITHUX IpenapaTiB A0
nepcoHi(piIKOBAaHUX CXEM JIKYBaHHS, IO BPaxoOBYIOTh 1HJIMBIAyaJlbHI MOTpeOH
[TAI{I€HTIB.

CydacHi MeToau 3HEOOJIGHHS B XIpyprii BKIIOYAIOTh IIMPOKUH CIEKTP
JIKapChKUX 3ac00iB, cepel sSIKUX OCOOJIMBY yBary BapTO NPHIUIMTH HECTEPOITHUM
nporuzananbauM npenapatam (HII3II), omioigaM, MiclieBUM aHECTETHUKAaM, a TaKOX
HOBHM KJIacaM JIKapChbKUX 3aC001B, TAKUM SIK HEHpONaTHYH1 aHAJITCTHKH.

OCHOBHI KJacHW JIKapChKUX 3ac001B JIJIsi 3HEOOJEHHS BKJIIOYAIOTH IIMPOKHIMA
CHEKTp MpemnapartiB, 10 MAalOTh PI3HI MEXaHI3MH [ii 1 MOXKYTh OyTH 3aCTOCOBaHI B
3QJIEKHOCTI B1J 1HTEHCHUBHOCTI 0OJIO0, THUIy MaTOJOri Ta IHAWBIAYyaJbHUX
XapaKTEPUCTHUK MAaIlieHTa. Y XipypridHid NpakTUI JIJIs JOCATHEHHS MaKCHUMAaJIbHOTO
edeKkTy 3HEeOONIOBaHHA BAXKJIMBO IMPAaBUIBLHO BUOpaTH Mpenapar, L0 BiANOBiIA€
KJIIHIYHIN cUTYyaIlii.

OaHuM 3 OCHOBHUX KJACiB TMpernapaTiB € HEeCTepoiHI MPOoTHU3aNaibHi
npenapatu (HII3II), sixki BUKOPUCTOBYIOTbCS ISl 3MEHILEHHSA 0OJII0, 3alaJeHHs Ta
xapy. HII3II mpamoroTe 3a paxyHOK 1HriIOyBaHHS (PEPMEHTIB HUKJIOOKCUTEHA3
(I10IN), 1m0 6epyTh y4acTh y CHHTE31 MPOCTArIaHANHIB — MOJIEKYJI, SIKI BUKJIMKAIOTh
Ou1b 1 3amanenHs. [Ipemapaty 1i€l rpynu MMPOKO 3aCTOCOBYIOTHCS JJIS JIKYBaHHS
MOMIpHUX OO0JIB, TaKMX SK OUIb MICIS TpaBM, HE3HAYHHUX XIPYpPridYHUX BTPY4aHb, a
TaKOX y pa3l XpOHIYHUX 3aMaJIbHUX 3aXBOPIOBaHb. [[puKiIagoM Takux mnpenaparis €
10ynpodeH, aukiodheHak, KETOpOJaK, HAMpoOKCeH. BOHW MalTh  BHUCOKY
epeKTUBHICTh, OJHAK, I1X BHUKOPUCTAaHHSI MOXE CYMPOBOJKYBATHUCA TE€BHUMU
noOIYHUMH e(peKTaMH, 30KpeMa, MOPYLEHHSAM (YHKIIi HUIYHKOBO-KHIIKOBOTO
TPaKTy, HUPOK, & TAKOXK IMIJBUIICHHSIM PU3UKY CEPLIEBO-CYIMHHUX 3aXBOPIOBAaHb MPU
TPUBAJIOMY BUKOPHCTAHHI.

[HmMiT BaXJIMBUI KJaC — OIMIOiHI aHANTETHKH, SIKI BUKOPUCTOBYIOTHCS IS
JIKyBaHHS CUJIBHOTO 0OJII0, 30KpeMa IMClg BEIMKUX XIPYPriuHMX ormepariiii abo
TpaBM. Omioiau AII0Th Yyepe3 3B'I3yBaHHS 3 OMIOITHUMH PELENTOPAMH B IEHTPAJIbHIM
HEPBOBIN CUCTEMI, 110 3HIKYE CIPUUHATTS OOJII0 Ta 3MEHIITYE €MOIIIHY peaKIlito Ha

Hboro. Haiibispll nmommpeHuMu npeicTaBHUKAMU 1€l rpynu € MOpdiH, (peHTaH1,
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OKCHKOJIOH, maHTOmoH. OJHaK 3acTOCyBaHHS OMIOiAIB MOTpedye pEeTeNIbHOTO
KOHTPOJIIO, OCKUTPKM BOHHM MOXKYTh BHKJIMKATH 3aJICKHICTh, 3BUKAHHS Ta IHII
cepiio3H1 MOoOIUHI ePEeKTH, BKIIOYAIOUN MPUTHIYECHHS AUXaHHS, HYJIOTY, 3anop. 3 1i€i
IMPUYMHY 1X 3aCTOCOBYIOTH 3a3BHUall y CTAlllOHAPHUX YMOBAaX i1 KOHTPOJIEM JKaps,
1 JIUIIIE HA KOPOTKUU TEPMIH.

JlokanbHl aHECTETHMKHM — III€ OJHUH KJac TMpernapaTiB, SKAW HIHPOKO
BUKOPHCTOBYETHCS ISl 3HEOOJICHHSI TIiJ] 9ac XipypriyHuX BTpy4daHb. BoHn OJOKYIOTH
HEPBOBI IMIYJIbCH B OOMEXKEHIN JUISHIIN Tija, 10 J03BOJISE 3HEOOJIUTH KOHKPETHI
30HU, HE TOPYIIYIOYH 3arajibHy CBIIOMICTh MaifieHTa. MiclIeBl aHECTETUKH, TaKi SK
JiJ0KaiH, HOBOKAiH, OyIiBakaiH, 3aCTOCOBYIOThCS SIK JJIi KOPOTKOYACHOTO
3HEOOJICHHS M1/ Yac omepaliii, Tak 1 JJig TPUBAJIOro 3HEOOJICHHS, HAMPUKIIAJ, Yepes
enigypaibHuil karetep. JIokanbHI aHECTETUKH TAKOK MOXKYTh OYTH BUKOPHCTAHI JJIs
KOHTPOJIt0O 0OJIF0 B TMICISONEpalifHUi TepioJl, 110 J03BOJISIE 3HAYHO 3MEHIIUTU
noTpely B 3araJIbHUX 3HEOOTIOBAILHUX 3aC00aX.

Jlns HeliponaTUYHOrO OOJI0, 110 BUHUKAE B PE3YyJbTaTl ypaK€HHS HEPBOBOI
CUCTEMH (HAMPUKIIAJ, MICIS TpaBM ab0 MpU XPOHIYHUX 3aXBOPIOBAHHSIX, TaKUX SIK
niabeTMyHa HeWpomarisi), BUKOPHUCTOBYIOThbCS HeWponaTuyHi aHairetuku. Lli
mpernapaTtd MaroTh I1HIMUKA MEXaHI3M Jii, HDK TpajauiiiHi aHanreTuku. Jlo Hux
BIJIHOCSATHCS AHTHUKOHBYJIbCAHTH (TperadaliiH, ra0anmeHTHH) Ta aHTUICIPECAHTH
(amiTpunTwiiH, ayjaokcetuH). LI 3acobu MOXyTh OyTH ayXe e(PEeKTUBHUMH MIJIs
JKyBaHHS 00JII0, IO CYNPOBOIKYETHCS MOPYIICHHIMH (DYHKIIII1 HEPBOBOI CHUCTEMH,
OJIHAK BOHM MOXYTh BHUKJIMKATH T00IYHI e(ekTH, Taki SIK COHJIUBICTb,
3aMaMOpPOYEHHS, HAOPSIKU.

Jlnst 3HeOONEHHS B MICHSOMEPAIIMHUN TMEpioJg  YacTO 3aCTOCOBYIOTHCS
KOPTUKOCTEPOIN JIJII 3MCHIICHHS 3allajieHHs 1 3HIKCHHS OOJhOBOTO IOPOTY, a
TaKOXX MIOPEIAKCAHTH, IO JOTIOMAraloTh 3MEHIIUTHA M'SI30BI CIa3MH, [0 MOXYTh
CYIIPOBOJKYBATH OUTb MICIS JESKUX XIPYPT1YHUX BTPYUYaHb.

Bubip nikapcbkux 3aco0iB sl 3HEOOJEHHSA 3al€XWUTh BiJ TUIy OO0,
KJIIHIYHOT CHTYyallli, 1HAWBIAyaJbHUX OCOOJMBOCTEH maIlieHTa Ta TOTEHIIHHUX

no6iyHux edekTiB. BaximBo, 100 sikyBaHHS Oyno TepcoHi(DIKOBaHHUM, IO
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J03BOJIUTh 3a0€3MEYUTH ONTUMANbHY €(EeKTHBHICTH Ta MIHIMIZyBaTH PH3UK
PO3BUTKY yckiagHeHb. CydacHi miaxoau 10 ¢apmakoTreparnii 60I60BOr0 CUHIPOMY
BUMAaraloTh BUKOPUCTAaHHS KOMOIHOBAHHMX CXE€M, SIKI BKJIIOYAIOTh MpENapaTd pPi3HUX
TPy JUIsl TOCSITHEHHS O1IBII BUPAKEHOTO 3HEOOMIOBAIBHOTO €EKTY.

[TpuHuunu komOiHOBaHO1 (papmakoTeparnii B 3HEOOJICHHI IPYHTYIOThCS Ha
BUKOPHUCTaHHI JIIKAPCBKUX 3ac00iB PI3HUX TPYyIl, IO JJ03BOJSE JOCATTH OLIBII
e(eKTUBHOTO KOHTPOJIO Oomo mpu MiHIMIZamii moOiyHuX edekTiB. OCHOBHUM
IPUHITUIIOM KOMOIHOBaHOI (hapMakoTeparii € BUKOPUCTAHHS Mpenaparis, M0 AII0Th
Ha pi3HI piBHI 00MBOBOTO TIpomecy. Hampukian, moOemHAHHS HECTEPOITHUX
npotuzananbHux 3aco0iB (HII3II) 3 omioinamMu Moke 3HU3UTH MOTPEeOy B BUCOKHX
703ax OIMIOIAHUX aHAITETHUKIB, 110 B CBOIO YEPry 3HIKYE PU3UK PO3BUTKY MOOIUHUX
e(eKTiB, TaKUX SIK IPUTHIYEHHS IUXaHHs, HygoTa abo 3anopu. HII3II npaitorors Ha
piBHI niepudepUUYHUX TKAHWH, 3MEHITYIOUH 3aMajieHHs 1 OUTb, TO1 SIK OIMIOIAN JI0Th
Ha LEHTPaJbHY HEPBOBY CUCTEMY, OJIOKYIOUM CHPUUHATTA Ooito. [HIIMM npuKIiIagoM
KOMOIHOBaHO1 Tepamii € TO€IHAHHS MICIEBUX AaHECTETUKIB 3 HECTEPOiTHUMHU
MpoTU3aNaIbHUMHU  TIpenaparamMu  ab0 AaHTHUKOHBYJIbCAHTAMH JUISL  JIIKyBaHHS
HelponatuyHoro Oonto. JIokanbHI aHECTETHMKHM OJIOKYIOTh HEPBOBI IMITYJIbCH B
MEeBHUX JUITHKAX Tila, M0 JO3BOJISIE 3HEOOJIMTH KOHKPETHI 00iacTi, a
AHTUKOHBYJIbCAHTH (Takl sK mperabdamiH abo rabaneHTUH) JOMOMararTh
KOHTPOJIIOBAaTH HEUPONAaTUYHUN Ollb, MOB'SI3aHUN 13 TOPYIICHHSIMH B HEPBOBIU
cucremi. IlpuHIMI KOoMOIHOBaHOI Tepamii TaKOX IIOJAra€ B ONTHUMI3aIl 103
npenapatiB. Hampukiaa, 3acToCyBaHHSI HU3bKUX 103 KUIBKOX 3ac001B MOXe OyTu
O11bII €PEeKTUBHUM, HIK BHUCOKI JI03M OJHOTO MpemnapaTy, OCKUIbKH II€ J103BOJISIE
VHUKHYTH TOKCHYHHUX €(QEKTiB, OJHOYACHO JOCSTaluu OakaHOTO pe3yJbTary.
Hanpuxnan, moennanHss HeBenukoi no3u omioimy 3 HII3II mo3Bomsie gocsrtu
3HE00MIOBAILHOTO e(eKkTy 0e3 HeoOXITHOCTI BIAaBaTHCS JO BHCOKHX 103 OMIOimiB,
0 3HWXKYE PU3UK MOOIYHMX edekTiB 1 3anexkHocTi. KoMOiHOBaHa Teparis TakoX
J03BOJISIE  3MEHIIUTH TOJEPAHTHICTh N0 TMpemnapariB. Y BHIIAAKy TPUBAJIOTO
3aCTOCYBAHHS OJIHOTO aHAJITeTHKa, MAlllEHT MOXE CTaTH TOJIEPAHTHUM 0 IOro

e(eKTiB, 10 BUMArae 301IbIIEHHS 103 JJIsl JOCATHEHHS 0aKaHOTO 3HE00IFOBAIBHOTO
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edekTy. 3acToCyBaHHS KUIBKOX MpEnapariB 3 PI3HUMHU MeXaHi3MaMH Jii 03BOJIE
30epertu epEeKTUBHICTh JIKyBaHHS Ha TPUBAJIMM TEPMIH 1 YHUKHYTH DPO3BHUTKY
tonepaHTHOCTI. KpiM TOoro, koMOiHOBaHe BHUKOPHUCTAHHS PI3HUX KJIACiB JIKApPChKUX
3ac00iB J0oMoMara€ He JUIIEe TMOJETIIMTA Oulb, @ W TOKPAUIUTH SIKICTh >KUTTA
namieHta. Hampukmnaa, 10 ckimaay KOMOIHOBaHOI Teparii MOXYTh BXOJHTH
npenapary, 0 3HKYIOTh 3alaJeHHs], MOKPAIYyIOTh KpOBOOOIT, 3MEHIITYIOTh CIIa3MH,
IO CYMPOBOJKYIOTH OIb; 1€ JT03BOJSIE CTBOPUTH OLMbII KOM(OPTHI yMOBH IJis
nalieHTa B IpoIlecl JIKyBaHHS Ta peabimiTanii. [HHOBaIiitHI cTpaTerii KoMOIHOBAaHOI
dapmakoTepamii BKJIIOYAIOTh TaKOX BHKOPHUCTAHHA HOBHX KIJIACIB JIKapChKHUX
3aco0iB, TaKuX $K HEUpONMAaTU4YHI AaHAITCTUKHU, AaHTUJENPECAaHTH abo0 MICIIEBI
AHECTETUKU B KOMOIHAIT 3 TPaAUIlIHHUMU 3HEOOTIOBAIILBHUMH TMperapaTtamu. Takxi
MIXOAW JO3BOJISIIOTH JOCATTA HE TUIBKA 3HCOOJIGHHS, a ¢  ITOJINIICHHS
MICUXOEMOILIIMHOTO CTaHy TAaIll€HTIB, IO OCOOJMBO BAXIMUBO [JISI XBOPHUX, SKI
CTPXKJAIOTh BIJl XPOHIYHOro Oo0it0. TakuM YWHOM, MPUHIUIN KOMOIHOBAHOI
(dapmakoTeparnii B 3HEO0JIEHH] BKJIIOYAIOTh BUKOPUCTAHHS PI3HUX KJIACiB MpenaparTiB
3 CHHEpPriYHUM e(EeKTOM, OINTHUMI3allil0 103, 3MEHIICHHS TOJEPAHTHOCTI 0
MpenapariB Ta MOKPALIEHHs SKOCT1 KUTTA NauieHTiB. IlepconidikoBanuii miaxia y
dapmakoTeparnii 00JLOBOTO CHHAPOMY IMOJSATa€ B 1HAMBIAyaizaiii JIKyBaHHS 3
ypaxyBaHHSAM KOHKPETHUX XapaKTEPUCTUK MAIll€HTa, TAKWX SIK: BIK, CTaTh, HAABHICTh
CYHYyTHIX 3aXBOPIOBaHb, YYTJUBICTb JI0 JIIKAPCHKUX 3aC001B, ICUXOJOTIYHUMI CTaH.
OfHUM 13 OCHOBHUX aCTEKTIB MEPCOH1(HIKOBAHOTO MIAXOAY € BUOIpP JIIKAPCHKUX
3ac00i1B, 110 0a3yeThCcsl HAa O10JOTTYHUX Ta TEHETUYHUX XapaKTepHUCTHKaX Malli€HTa.
Hampuknan, mamieHTH 3 NEBHUMH TEHETUYHUMH MYTAIlisIMA MOXYTh MaTH Pi3HY
3MAaTHICTh 110 MeTabodi3My JKAapChKUX 3ac0o0iB, IO MOXE BIUIMBATH Ha iX
e(eKTUBHICTh. Y TaKUX BUIAJKaX TPaJUIliiiHA O3YBaHHS MOXKe OyTH HEIOCTATHBO
ehexktuBHUM  a00, HaBIakKW, BHKJIMKATH 100i4HI  edextn. BuzHaueHHS
1HAUBITyaIbHUX OCOOJMBOCTEH METaboJi3My JI03BOJIIE TOYHO KOPUTYBATH JI03Y
npenapariB 1 yHUKATH YCKJIagHeHb. OJHUM 3 TPUKIAAIB TaKUX JOCTIIKEHb €
TeHETUYHUIA TECT Ha mojiMopdizmMu (PepMeHTIB, SKi OEpyTh y4acTh y MeTaloi3Mi

OMIOIAIB 1 HECTEPOITHUX MPOTU3ANAIBHUX 3ac001B. [lepcoHidikoBaHMIT M1IX1]] TAKOXK
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nepenbavae BpaxyBaHHS (i310JOTIYHUX Ta MATOJIOTIYHUX OCOOIMBOCTEH OpraHi3My
naieHTa. Hanpuknag, mDamieHTH MOXWJIOTO BIKY MOXYTh MaTH  3HIDKCHUU
(YHKITIOHATBLHUN CTaH MEYiHKU a00 HUPOK, IO YCKIIAJIHIOE METa0O0II3M JIIKAPChKUX
3ac00iB 1 MOXe MOTpeOdyBaTH 3MEHIICHHS 103 a00 3MIHM TEparneBTUYHOI CTpaTerii.
Takox BapTO BpaxOBYBaTHM HAasBHICTb CYNYTHIX 3aXBOPIOBaHb, TaKUX SK
CepIEBO-CYAMHHI XBOPOOU, MOPYIICHHS (YHKIT AUXAIBHOI CHUCTEMH, IiadeT, SKi
MOKYTh BIUIMHYTH Ha BUOIp JIKaPCHKUX 3aC001B 1 X JO3yBaHHS.

[lcuxoyoTiuHUMA CTaH TAalli€eHTa € BAXKIUBUM (HAKTOPOM, IO BIUIMBAE Ha
edexTuBHICTh 3HeOONeHHs. [lalienTH, K1 CTPaXKAAIOTh BiJl XpOHIYHOTO 00JII0, YaCTO
MalOTh JICTIPECHBHI  po3jiaid ab0 TPUBOXKHICTh, M0 MOXE 30UIBIIUTH
CHPUMHATIMBICTE 10 OO0 1 3HIKYBATU €(PEKTUBHICTh TPAAUIIMHUX aHAITETUKIB. Y
TaKMX BHUIIAJKaX, OKPIM BHUKOPUCTAaHHSA 3HEOONIOBAJbHUX IpenapariB, MOXe OyTH
HEOOXITHUM 3aCTOCYBaHHSI MCUXOTPOIMHUX 3aC001B, TAKUX SIK aHTUACTPECAHTH a00
AHKCIOJITUKH, SIKI JOTIOMAaraloTh 3HIKYBAaTH PIBEHb TPUBOXKHOCTI 1 MOKpalllyBaTu
3arajbHUM CTaH Malli€HTa. Y XBOPUX HA XPOHIYHUI OUIb TaKOXK BaXJIMBUM aCIEKTOM
€ 3a0e3MeUeHHs TICUXOJIOTIYHOT MIITPUMKU, HaBYaAHHS METOJaM CaMOPEryJsiii Ta
MOJIETIIEHHS EMOILIIMHOI CKJIa0BO1 O0JIIO.

Y pamkax mnepcoHi(iKOBAaHOTO TIAXOAY BaXKIMBO TAaKOX BpPaXOBYBaTH
KyJIbTYpHI Ta COLiaJIbHI OCOOJIMBOCTI marfieHTa. Hampukmnan, y Jeskux KyJIbTypax
00JI0 HE HAJAE€THhCS BEIMKOTO 3HAYCHHS, a 3HEOOJCHHS MOXKE CIpUHAMATHCS SK
HermoTpiOHe a00 HaBITh MIKIJJIMBE. Y TaKWX BUITAJIKaX Ba)KJIUBO MOSCHUTH MAIlIEHTOBI
HEOOXIAHICTh JIKyBaHHS OOJHOBOTO CHHJPOMY IS 3alo0iraHHA YCKJIQJHEHb, a
TaKOoK BUOMpATH MpernapaTH, sIKl BiAMOBIIal0Th HOTO MEPEKOHAHHSM 1 BAMOTaM.

Heliponatnunuii 6116 € OJHIEIO 3 HAMOUIBII CKIAIHUX Ta BAXXKHX (GopM 00ITI0,
II0 YacTO CYNPOBOJDKYE pi3HI XIPypriyHi BTpy4YaHHS, TpaBMH, a TaKOX
3aXBOPIOBAHHS HEPBOBOI cucTeMHU. BiH BHHHMKae yepe3 ypakeHHs a00 TUCPYHKIIIIO
HEPBOBUX CTPYKTYp, IO MPHU3BOJIUTH [0 XPOHIYHOTO OO0, SKUH MOXKe OyTH
CTIMKUM 10 TpAJUIINHUX 3HEOOTIOBAIBLHUX TMpenaparTiB. BpaxoBywounm 1ie,
HEWPOMAaTUYHI aHAITETUKH CTaJy BaXKJIMBHM KOMIIOHEHTOM Y JIIKyBaHHI I[bOTO THITY

00J110, BIIKPUBAIOYX HOB1 MOKJIUBOCTI JIJIs MOJIETIICHHS CTpaX<AaHb Talll€EHTIB.
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OCHOBHMMHU TIpemapaTami, L0 BHUKOPHUCTOBYIOTHCS MJii 3HEOOJIEHHS NpU
HelponaTii, € aHTUKOHBYJIbCAHTH, AHTUJCTPECAHTH, MICIIEBl AaHECTETUKU, a TaKOX
npenaparty, U0 BIUIMBAIOTh HA KaHAJIM HATPIIO Ta KaJbll1l0. AHTUKOHBYJIbCAHTH, TaKl
Ak rabameHTHH Ta TMperadaliH, MalTh JOBEACHUH e(QeKT Yy 3MEHIICHHI
HelponatuyHoro 0oit0. BoHM AiI0Th HA LIEHTpPaJbHY HEPBOBY CHCTEMY, 3HIDKYIOUU
aKTUBHICTh HEUPOHIB, 1110 JIOTIOMAara€ 3MEHIIUTH OOJIbOBI IMITYJIbCH, SIKI HAIXOJATh
710 TOJIOBHOTO Ta COIUHHOTO MO3Ky. [Iperabanin, 30kpema, Ma€ BUCOKY €(EKTUBHICTD
IpHU JIIKyBaHHI1 J1a0eTUYHOI HEeWpomarii, MOCTreprneTUYHOl HEBpaiTrii Ta OOJII0 IpH
CIMHAJIBHUX 3aXBOPIOBAHHSX.

AHTHJETIpECAHTH, TaKl AK aMITPUOTHIIIH Ta OYJIOKCETHH, TAKOX AKTUBHO
3aCTOCOBYIOTBCS B JIIKYBaHHi HeHpOMaTUYHOro 6omo. IX edekT mnom's3aHuil 3
0JIOKYBaHHSIM 3BOPOTHOIO 3aXOIUICHHSI CEPOTOHIHY Ta HOpaJpEeHAIIHY, IO MiABUIILYE
pIBEHb IIMX HEUpOMETIaTOpIB y IEHTPaJbHIM HEPBOBIM CHCTEMI 1 3MEHIIYE
CHPUMHATIAMBICTh /10 OO0NI0. AHTHUIENPECAHTH MarOTh MO3UTUBHMNA e(eKT Ha
MAaLIEHTIB, Y SKUX OUIb CYNPOBOIKYETHCS IENPECUBHUMU CHUMITOMAaMH, IO €
YaCTUM CYIIYTHIM SIBUIIEM Yy XBOPHX 3 XPOHIUHUM OOJIEM.

Cepen 1HIIMX HEWpOMAaTUYHUX AHAITETUKIB BapTO BIJ3HAYUTU MICIIEBI
aHECTETUKM, 30KpeMa JijakaiH Ta kamncainuH. JlimakaiH 3MeHIrye OUTh NUISTXOM
0JIOKyBaHHSI HATPIEBUX KaHAIIIB B HEPBOBUX KIIITHHAX, IO MEPEIIKOKAE Tepeaadl
0onpoBUX 1MIyJbCIB. Karcainus, siIkuil 3a3BU4Yail 3aCTOCOBYETHCS Y BUIJISIAI KPEMIB
abo mactupiB, nie Ha TRPVI1-penentopu, mo m03BoJis€ 3HIKYBAaTH OOJBOBI
BIIUYTTSl 3a PAaxXyHOK BHUCHaXXEHHS 3amaciB cyOctaHuli P-nHeiiponenTtuay, skuii
BIIMOBIIA€ 3a nepeaady 0oro.

[To61uHi edexTu Ta ycKiIaaHeHHS npu papmakoTeparii 60JI-0BOTO CHHIPOMY €
BOXKIIMBOIO TPOOJIEMOI0, M0 MNOTpedye pEeTEebHOT0 MOHITOPUHTY Ta KOPEKIIii
nikyBaHHs. OCKUTBKY OUJTb 9acTO CYMPOBOJKYE XPOHIYHI 200 TOCTpi 3aXBOPIOBAHHS,
a TaKOX TICTS XIpypriuHi BTpy4YaHHS, 3aCTOCYBaHHS 3HEOOIOBAIIBHUX MPEMapariB €
HEB1J’€EMHOI0 YaCTHHOIO JIIKyBaJbHOTO mpolecy. OmaHak 3HEOOJIOBaJIbHA Tepartis,
0COOJMIMBO MpH  3aCTOCYBAaHHI  CHJIBHOMIIOUMX  JIKApChKUX  3ac00iB, MOXKeE

CYNpPOBOJIKYBATUCH PSIIOM MOOIYHUX €(EeKTIB 1 YCKIAIHEHb, sIKI MOXYTh 3HA4HO
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BIUTMHYTH Ha 3arajbHUIl CTaH Malli€eHTa.

Taoauus 1.2

['pyma npemnaparis [1o61uHiI eexTn Y cknaaHeHHs
OmioinHi aHanbreTuky | COHIUBICTD, Henpecis JTAXaHHA,
(mopin, dbenTaH1, | 3aIaMOPOYCHHS, PO3BUTOK 3aJIeKHOCTI,
OKCHUKOJIOH) CILUTYTaHICTh CBIJIOMOCTI | CHHJIPOM BIIMiHU
Hectepoinni npotuszamaneHi | ['actpur, Bupazku | LITyHKOBO-KHUIIIKOB1
3acobu (HII33) (i6ympoden, | mutyHka,  MOPYILIECHHS | KPOBOTEUI, HUPKOBA
IUKI0(EHaK) poOOTH HUPOK HEJOCTaTHICTh
AHTHIETIPECAHTH (mns | CyxicTh y poTi, 3anopu, | Kapaionoriuui
JIKyBaHHS HEBPOMATUYHOTO | MOPYIICHHS CHY yCKJIaHEHHs (TIOJJOBKCHHS
00J110) iHTepBairy QT, aputmii)
3He0o0oBaNbHI  Ipenapatu | AjepriuHi peaxiiii, | AHa(1IaKTHIHUN IIOK,
3arajiom BUCHUITU OpoHXOCTa3M

OaHuM 13 HAWOUIBII MOMIMPEHUX NOOIYHUX e(EeKTIB MpH 3acCTOCYBaHHI
3HEOOMIOBAJIbHUX MPENapariB € MPUTHIYEHHS LEHTPaJbHOI HEPBOBOI CHUCTEMH, IO
MPU3BOJUTH 1O COHJIMBOCTI, 3alIlaMOPOYEHHS, CIUTYTAHOCTI CBIIOMOCTI 1 B TSKKHUX
BUIAJKaX — /10 JUXaJbHOI HelocTaTHOCTI. Lle 0coOnMBO aKkTyanbHO JUIsl TAIlI€HTIB,
Kl OTPUMYIOTh OIOIAHI AHANTETHKU, Takl K MOpQIH, (EHTaH1JI, OKCHUKOJIOH.
[TigBumeHa YyTIWBICTH JO IIMX TMpEmapariB MOXKe IMPU3BECTH 10 CEPHO3HUX
YCKJIaJHEeHb, TaKWX SIK JETNpecis TUXaHHA, II0 € OJHI€I0 3 OCHOBHUX TNPUYHUH
CMEPTHOCTI TIpU NepeAo3yBaHHI OmMioiniB. ToMy Ui MaIl€HTIB, sIKI MPUUMAIOTh IIi
IpenapaTi, BaXXJIMBO YBaXXHO CTEXHUTH 3a IXHIM CTAHOM 1 KOPUTYBaTH J03yBaHHS
3aJIEXKHO BiJ 1HAMBIAYaJIbHOT pEAKIi OpraHi3my.

CyTtTeBUM 100IYHUM €()EKTOM € PO3BUTOK 3aJIEKHOCTI Ta TOJIEPAHTHOCTI IO
3HEOOMIOBAILHUX 3aCc00iB, OCOOJIMBO TMpPU TPUBAIOMY BUKOPUCTAHHI OITIOiIB.
TosiepaHTHICTH O3Ha4Ya€ 3HIKEHHS €(EKTUBHOCTI Mpenapary 3 4acom, IO 3MYIIYE
naieHTa MiJBUIIYBAaTH J03Y, a L€, Y CBOIO 4epry, 30UIbLIye PHU3UK PO3BUTKY
3anexHocTi. [lcuxiyHa Ta (i3uyHa 3a’eXHICTh Bl 3HEOOIOBATIBHUX IMpENapariB €
Cepiio3HOI0 MPoOIEeMOI0, 10 MOTpedye 0COOIMBOI yBaru Mpu JIIKyBaHHI MaII€HTIB 3
XPOHIYHUM 00JIeM, OCKITbKA BOHA MOKE TIPU3BECTH JI0 PO3BUTKY CHHAPOMY BIIMIHU
MIpH PI3KOMY NPUITMHEHH] NPUHOMY JIIKIB.

Haii6inp1n xapakTepHUM MOOIYHUM €(EKTOM MPU 3aCTOCYBAHHI HECTEPOiTHUX
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npotuzanaibHux 3aco0iB (HII33), Takux sik 10ympoden, nukiodpeHak, € ypakeHHs
[TYHKOBO-KHUILIKOBOTO TpakTy. [Ipenaparu 1i€i rpynu MOXYTh CIIPHUUHSATH TaCTPHT,
BHpPA3KU IUIyHKA a00 JBaHAALSTUIANOI KHUIIKH, a TaKOXX KpoBoTedi. Lle 3ymoBieHo
MeXaHI3MOM iX 1ii, mo mnojsrae B 1HTiIOyBaHHI mmkiIookcureHasu (L[OI), o
OPU3BOAUTh JO TMOPYUIEHHS BHUPOOJICHHS MPOCTArjiaHJuHIB — PpPEYOBHUH, SKi
3aXMIIAI0Th CJIM30BY OOOJIOHKY HUIYHKa BiJl IIKIJAJUBOTO BIUIMBY KHUCIOTH. [lpu
TpuBaniomy mnpuitomi HII33 HeoOXigHO BpaxoByBaTH L€ PU3HK 1 3aCTOCOBYBATH
JT0JTIATKOBI 3aCO0M, TaKi SIK 1HT101TOPH MPOTOHHOT IMTOMITA a00 aHTAIIU/IH.

CepitozuuM TOOIYHMM €(EeKTOM € TMOpYUIeHHS poO0OTH HHPOK TMpHU
3aCTOCYBaHHI 3HEOOMIOBAILHUX TpemnapatiB, 30kpema HII33 1 geskux omioixdis.
HupkoBa HemoCTaTHICTb  MOXE  PO3BUBATHCS  SK  pe3ylbTaT  3HM)KECHHS
KpPOBOIIOCTauaHHsI Oprany abo MpsSMOT0 TOKCHYHOTO BIUTUBY HAa HUPKOBY TKAaHUHY.
[TaieHTH 3 XpOHIYHUMH 3aXBOPIOBAHHSAMHU HUPOK IMOBUHHI 00EPEKHO 3aCTOCOBYBATU
Takl mpenapard 1 3a MOTpeOM KOPUTYyBaTH JI03yBaHHS a00 BUKOPUCTOBYBATH
aJbTEPHATUBHI METOAM 3HEOOICHHS.

[Ipu 3acTocyBaHHI  AHTUICHPECAHTIB, SKI  BUKOPUCTOBYIOTHCS  JUJISI
3HEOOTIOBAHHS HEMPONATUYHOrO OO0JII0, MOKYTh BUHUKATH Takl MOOIUHI epeKTH, sK
CYXICTh y POTI, 3al0pH, 3aTPUMKa C€Ul, TOPYIICHHSI CHY Ta 3MIiHU B aneTuTi. biibir
CEpPUO3HUMHU MOXYTh OyTH KapaiojoriuyHi e€deKTH, Taki K MOJOBXKEHHS THTEpBATY
QT, mo Moxe TPHU3BECTH 10 CEPUO3HUX MOPYIIEHb CEPIEBOT0 PHUTMY. Tomy
MaIl€HTH, SKI TPUIMAOTh aHTHACTPECAHTH, MOBUHHI MepeOyBaTU TMiJ MOCTIHHUM
HarJIsi7I0M JIiKapsi.

VY psal BUMaaKiB, 3HEOOTIOBANIbHI MPEMApaTH MOXYTh COPUUMUHATH aJleprivHi
peakmii. Hanmpuxman, HecTepoimHi mNpoTH3amaibHI 3aCO0M MOXYTh BUKIUKATH
aHaUIakTUYHI peaknii abo BUCUIM Ha IIKipi. Y TaKUX BHUIAIKAX BaXJIHMBO
MPUNTUHUTH TPUIOM TIpenapary i o0paTh allbTepHATUBHI METOIU 3HEOOJICHHS.

HesBakatoun Ha Bcl mi moOiyHl edektu, dapmakoTepariss O0JILOBOTO
CUHAPOMY € BaXXJIMBUM KOMIIOHEHTOM JIIKYBaHHS, 1 KOXXEH BHMAJOK MOTpedye
IHAUBITyabHOTO miaxomy. Jist miHiMizamili moOIiYHMX €e(EeKTIB BaXKIMBO YBaKHO

M0MPATH JIKAPChKI 3aCO0M 3 ypaxyBaHHSIM OCOOJIMBOCTEN MAIll€HTA, TAKUX SK BIK,

153



CYNyTHI 3axBoproBaHHS Ta 1HII (akTopu. CucTeMaTHUYHUNH  MOHITOPUHT
e(peKTUBHOCTI JIIKyBaHHS Ta CBO€YaCHAa KOPEKI[iS JIO3yBaHHS JOMOMAaraloTh
3HM)KYBATH PU3HK YCKIJIAIHEHD 1 MOKPAILyBaTH 3araJIbHUM CTaH Malli€HTIB.

CyuacHi migxoau 1o ¢apmakoreparii O0JIbOBOTO CHHAPOMY B XIpypriuHiit
NPaKTUIl JIE€MOHCTPYIOTh 3HAUYHHUM MpOrpec y HaIpsSMKY 3MEHILIEHHS OO0 mpu
MIHIMaJbHUX pHU3UKaxX TMo0IyHUX edekTiB. IlporpecuBHi MeTOAM, Takl SK
KOMOIHOBaHa Teparisi, MyJIbTHAUCUUIUTIHAPHUHN MAX1] Ta IepCcoHi(pi1KOBaHI CTpaTeTii
JIKyBaHHS,  JO3BOJISIIOTh ~ 3HU3UTH  IHTEHCHUBHICTH  0OJII0,  TOJICTHIMTH
MICTSOTICPAIHNI TIEpio]] 1 CKOPOTUTH Yac BIJHOBJICHHS MAIli€eHTa. 3aCTOCYyBaHHS
HOBITHIX TEXHOJOTIMA, TaKUX SK HAHOYACTHHKH I JOCTAaBKH 3HEOOIOBAIBHUX
3ac00iB, a TaKOX 1HHOBALIMHUX METOAIB 3HEOOIIOBAHHS, BKIIIOUal0Un nepudepiiiny
HEpPBOBY OJIOKaJly Ta aBTOMATHU30BaHI CUCTEMHU BBEIEHHS IpenapariB, BIIKPUBAIOTh
HOB1 MOKJIUBOCTI1 JIJI1 €(pEKTHUBHOIO 1 0€3MEeYHOTO JIKYBaHHS 00JIHOBOTO CHHJIPOMY.
He3Baxatouu Ha 1€, BOXKJIMBUM acCIEKTOM 3aJIMIIAE€THCS BUBUYCHHS 1HUBIYaTbHUX
peaxiiil nanieHTIB Ha MpenapaTh Ta HeOOXIIHICTh MOCTIMHOIO MOHITOPUHTY IXHBOIO
CTaHy, OCKUJIbKHM KO>KEH NAI[lEHT MOKE MO-PI3HOMY pearyBaTu Ha KOHKPETHI METOAU
3He0oneHHs. Kpim Toro, HeoOXiAHO BPaxOBYBAaTH MOXKJIUBICTh PO3BUTKY MOOTYHHMX
e(eKTIB, TAaKUX K JCTPECisl JUXaHHS MPU BUKOPUCTAHHI OMIOi[IB a00 MOIIKOKEHHS
[UTYHKOBO-KHMIIKOBOTO TPakTy NpH MpUMOMI HECTEPOiTHUX MpPOTU3aNaIbHUX
3aco0iB. TakuM YMHOM, NMPU BUKOPHUCTAHHI CY4aCHUX MIAXOAIB 110 (papmakoTreparii
BXJIMBO JOTPUMYBATUCh TPHUHIMIIB IHAWBIAyami3amii JIKyBaHHS, IO JO3BOJISIE
MaKCUMaJlbHO €(EeKTUBHO Ta Oe3Me4YHO 3HEOONIOBATH MAIIEHTIB. 3aCTOCYBaHHS
HOBITHIX MIJIXO/IB Y JIIKYBaHHI OOJIbOBOTO CUHJIPOMY J03BOJISIE HE JIUIIIE MOJETIIUTH
Gi3u4HEe CaMOTOUYTTS MAIlI€EHTA, ajie ¥ MOKPANIUTH WOTO €MOIIHHWI CTaH, M0 €
BAXKJIMBOIO CKJIAJIOBOIO B MPOILIEC] BIAHOBJICHHS MICII XIPYPri4HOTO BTPYYaHHS.

dapmarieBTUYHA OIKa TMAIlI€HTIB 13 OOJIBOBHUM CHHJIPOMOM Yy XipYypTidHii
MPAKTHUIl € BAXJIMBUM KOMIIOHEHTOM KOMILIEKCHOTO JIKYBaHHSI, IO CIPSIMOBAaHUN
Ha 3a0e3neyeHHs] eeKTUBHOIO 3HEOOJICHH, MIABUIICHHS Oe3neku (papmakoreparii
Ta TIOKPAIICHHS SKOCT1 KUTTS MaIlieHTiB. Posb poBi30opa y 1bOMY MPOIIEC] MOJsTaE

HE JIMIe y BIJIMYCKY JIKAPChKUX 3ac001B, a i y HaJlaHH1 Tpo(eCciitHMX KOHCYIbTaIllN
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MO0 IX NPaBUIBHOTO 3aCTOCYBAaHHS, MOHITOPUHTY €(EeKTUBHOCTI Tepamii Ta
podiTaKTUIl TOOIYHUX SPEKTIB.

AHaJI3 cydyacHUX MAXOAIB J0 JIKyBaHHS OOJIbOBOTO CHHAPOMY B XipypriuHiit
MPaKTHI TOKa3ye, 1m0 eeKTUBHE 3HEOOTICHHS TOCATAETHCS 3aBASKA KOMITJIEKCHOMY
BUKOPUCTAHHIO PI3HUX TPyl AaHAJIBIeTHKIB, y TOMY YHCIl HECTEPOITHHUX
IpPOTH3AMAIbHUX 3ac001B, OIIOITHUX aHAJIBIeTUKIB, MICIICBUX aHECTETHKIB Ta
a/1’IOBaHTHUX TIpernapariB. BaxxiIuBUM HanpsiMOM € TakoK MepcoHi(PiKOBaAHUN MiIX1,
SKUW BpaxoBYy€ 1HAWUBIAYyaJlbHI OCOOJMBOCTI KOXKHOTO TIAIliEHTa Ta J03BOJISE
ONTHUMI3YBaTH Tepariio, 3MEHIIUTH PU3UK YCKJIAJHEHb 1 MiABUIIUTH €(PEKTUBHICTH
JKYBaHHSI.

dapmalieBTUYHA OIiKa MPU OOJILOBOMY CHHIPOMI BKIIFOYAE€ KOMIUIEKC 3aXO0/iB,
CIIpSIMOBAaHMX Ha HaBYaHHSA TAIlIEHTIB 1IOJAO 3aCTOCYBaHHS aHAJIbIE€THKIB,
MOTIEPE/KEHHST MOJinparmMasii, BUSBICHHS MOTEHIIMHUX JIKAPCHKUX B3a€EMOJINA Ta
IHAUBIAyaIbHUM  miA0lp fgo3yBaHHA. [IpoBi3op Bimirpae KJIOYOBY pPOJb Y
3a0e3MeueHH] palloHalbHOI (papMakoTeparnii Ta COpHsi€ MiIBUILEHHIO MPUXUIBHOCTI
TMAIEHTIB JI0 JIIKyBaHHS.

BaxnuBuMm  acmektoM €  iHTerpamis  (papManeBTHUYHOI  OMIKM B
MYJIBTHIUCIMIUTIHAPHUHN TIX1]1 10 JIIKYBaHHS O0JILOBOTO CUHAPOMY, IO TMepeadavae
CHIBIIPAII0 TPOBI30PIB 13 JIKAPAMH, MEAUYHUMH CECTpaMH, peaOuTiTosoramMu Ta
ncuxojioraMu. Taka B3aeMOisl JIO3BOJISIE  TOKPAILIMTH  pe3yJbTaTh  Teparii,
MIHIMI3yBaTl PU3UKHA HEMPABUIBHOTO 3aCTOCYBAaHHSA JIKApChKUX 3aco0iB 1
3a0€3MeUnTH KOMIUIEKCHUH MIIX1d 10 KOHTPOIO 00JIIO.

Takum yuMHOM, (papmalleBTUYHA OIIKa MAIlEHTIB 13 OOJILOBUM CHHIIPOMOM Yy
XIpypriuHiid MPaKTHIl € HEBIJl'EMHOK YaCTHHOKO CHUCTEMH OXOPOHH 370pOB’S, IO
crpsiMoBaHa Ha e(eKTUBHE 3HEOOIEHHS, MPOPIIAKTUKY YCKIaAHEHb Ta IMiBUILECHHS
SIKOCTI JKATTS ITAI[I€HTIB.

[Tomanbmuii pO3BUTOK IBOTO HAMPSIMKY Tiependadae BIOCKOHAICHHS IT11X0/IIB
0 mepcoHi(iKoBaHOI Teparii, pO3WMUpPEeHHS (QYHKLIOHATY MpOBI3OPIB  Ta

BIPOBA/KCHHS IHHOBAIIHHUX METOIB KOHTPOJIIO OOJIIO.
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Abstract. Design is a communication process between the designer and the
user, and effective design requires a thorough comprehension of human psychology
and needs, so designers must consider the user experience while producing a digital
product or service [5]. The integration of artificial intelligence (Al prompts) into
UX/UI design processes marks a significant and transformative stage in the evolution
of digital product development. As digital interfaces become more complex and user
expectations continue to rise, designers are increasingly turning to Al-generated
prompts as a means of augmenting their creative and decision-making capabilities.
These prompts, which may include textual recommendations, layout ideas, or
interactive patterns, have become essential tools for enhancing design speed and

cohesion.
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This study aims to examine the practical dimensions of using Al prompts in
real-world UX/UI design workflows. It focuses on their application across various
phases of the design process, including early ideation, team brainstorming sessions,
wireframing, and high-fidelity prototyping. Particular attention is given to the ways in
which Al prompts help reduce cognitive load, accelerate the generation of design
alternatives, and promote better alignment within interdisciplinary teams.

The research methodology combines a review of current academic and industry
literature with an analysis of practical case studies and tools, such as ChatGPT,
Uizard, and Midjourney. The findings indicate that Al-assisted design workflows
result in a measurable reduction in time-to-design and enable broader creative
exploration by providing designers with a range of options that can be refined and
adapted. Moreover, Al prompts contribute to more effective collaboration by
enhancing communication among team members and facilitating clearer interactions
with clients and stakeholders.

However, the use of Al in creative processes also introduces important
challenges. Among them are concerns regarding the originality of Al-generated
content, potential bias in machine-generated suggestions, and the risk of
overdependence on automated tools. Therefore, ethical considerations and the
necessity of human oversight remain fundamental to maintaining the quality,
inclusivity, and responsibility of design outcomes.

Overall, the study highlights the emerging role of Al prompts as supportive,
collaborative tools that enhance — rather than replace — human creativity. When
integrated thoughtfully, they can significantly elevate both the efficiency and the
quality of modern UX/UI design practices.

Keywords: UX/UI design, Al prompts, interface prototyping, Al integration,
idea generation, human-Al collaboration.

Introduction. The past decade has witnessed rapid advances in Artificial
Intelligence (Al), affecting not only technical domains but also creative industries.

From automating repetitive tasks to shaping user preferences, Al now plays a central
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role in transforming digital experiences. At the same time, its growing influence
invites important questions about ethics, originality, and the evolving role of human
professionals.

Within the realm of UX/UI design, Al technologies are increasingly being
integrated not as replacements for designers, but as intelligent support systems that
enhance human capabilities. These technologies assist in reimagining how digital
interfaces are conceptualized, iterated, and validated. Among the most transformative
tools in this domain are Al-generated prompts — structured or contextual inputs that
guide designers by suggesting interface elements, generating layout ideas, producing
content variants, or anticipating user behavior. These prompts can be generated using
natural language processing models and multimodal Al systems, making them
accessible even to non-technical users.

The integration of Al prompts in UX/UI practice has shown promise in
streamlining design workflows and accelerating early-stage ideation. Designers are
now able to explore multiple interface directions within minutes, test hypotheses
through low-fidelity prototyping, and quickly refine visual and functional concepts.
Furthermore, Al prompts often serve as a catalyst for collaboration within
multidisciplinary teams, providing a shared starting point for discussion and
alignment across design, development, and product management.

In addition to increased speed, the use of Al-generated prompts contributes to
improved interface consistency, accessibility, and personalization — factors that are
essential for enhancing overall user experience. However, despite these advantages,
there are notable challenges to address. These include concerns about the originality
and authorship of Al-assisted designs, the potential for reinforcing design biases, and
the necessity for designers to critically evaluate Al output rather than accept it
passively.

This study aims to explore the practical implementation of Al-generated
prompts within UX/UI design workflows, focusing on identifying the key phases of
the process that are most positively affected. Through a combination of literature

analysis, tool evaluation, and expert insights, the research seeks to clarify how
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prompt-based design can be leveraged not only to enhance productivity but also to
preserve and amplify human creativity in the digital design process.

Aim. The aim of this study is to analyze the integration of Al-generated
prompts into the UX/UI design process and to assess their practical impact on key
aspects of design performance. Specifically, the research seeks to evaluate how these
prompts influence workflow efficiency, support creative ideation and decision-
making, and contribute to the improvement of user interface quality. By examining
their role within real-world design practices, the study aims to provide insights into
the value and potential of Al-driven tools in enhancing user experience and design
outcomes.

Materials and Methods. This research is based on a comparative analysis of
digital design projects that utilized Al-generated prompts and those developed
exclusively through traditional, human-centered design methods. The methodology
combines practical experimentation with theoretical reflection.

A range of modern Al-based tools was selected for detailed analysis, including:
ChatGPT and Gemini for content generation and decision support, Midjourney for
concept visualization, and Uizard and Galileo Al for layout creation and rapid
interface prototyping. Each tool was evaluated based on specific criteria, such as ease
of integration into the design workflow, the quality of the generated content, the
flexibility of prompt formulation, and the ability to iteratively refine outcomes.

A review of relevant academic and industry publications was also conducted,
focusing on topics such as human—computer interaction (HCI), the use of Al in
design, and prompt engineering. Sources were selected from open-access academic
databases and indexed journals to ensure their relevance and accessibility. This
literature review helped establish a theoretical foundation for interpreting the
experimental findings and identifying the broader implications of Al integration into
creative processes.

The combination of empirical testing and literature analysis allowed for the
collection of both quantitative data and qualitative insights. As a result, the study

identified the most valuable contributions of Al-generated prompts to digital design —
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particularly in areas such as idea generation, reduced development time, improved
communication with clients, and greater consistency of interface components. At the
same time, several common limitations were revealed, including overreliance on
generative content, diminished originality, and the critical need for human oversight
at all stages of the design process.

Results and Discussion. Al systems are still in development and not fully
available to designers [6], they are already beginning to play a significant role and are
expected to become even more crucial in the near future. The analysis of Al prompt
application in UX/UI design processes revealed several notable advantages. These
findings are derived from a comparative assessment of web design projects and are
further supported by a comprehensive review of relevant academic literature and
publicly available industry sources. [1, 2, 3, 4]. Al is recognized for its potential to
enhance innovation performance in terms of customer centricity, creativity, and the
overall rate of innovation [3].

Tools based on a prompt-oriented approach, such as ChatGPT or Gemini, have
proven highly effective in rapidly generating textual content for a variety of user
interface needs. Specifically, they are used to create copy for onboarding screens,
headings, tooltips, button labels, system messages, and empty states. This
significantly reduces the time required to produce initial content and allows designers
to focus more on visual representation and interaction logic. Moreover, Al models are
capable of adapting the tone, brand voice, or usage context of the text, which is
particularly valuable for ensuring consistency across all interface elements.

Platforms such as Uizard and Galileo Al enable the transformation of natural
language prompts into basic visual prototypes by generating interface layouts directly
from textual descriptions. This considerably accelerates the early stages of the design
process, particularly idea generation (ideation), wireframing, and the creation of
low-fidelity prototypes. These systems are especially useful during brainstorming
sessions, as they allow for the rapid visualization of ideas, comparison of design
alternatives, and support for dynamic team collaboration. Time saved during the

alternative generation phase gives teams the opportunity to focus more on strategic
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thinking, user scenario analysis, and improving the overall quality of the user
experience.

Al-generated prompts also contribute to expanding creative exploration. They
enable designers to move beyond conventional patterns, experiment with novel
approaches, and explore visual solutions that might otherwise be overlooked within
traditional design workflows. Frequently, artificial intelligence produces unexpected
yet viable concepts that enrich the overall diversity of design outputs. Designers note
that in cases of the so-called “blank canvas syndrome,” where initiating a new project
can be challenging, Al suggestions help overcome the initial barrier and stimulate
creative thinking. As a result, cognitive load is reduced, and the decision-making
process becomes less mentally exhausting.

Moreover, Al-generated visual outputs significantly improve collaboration
with key stakeholders — including clients, product managers, and developers. These
outputs often serve as neutral starting points that allow teams to discuss potential
directions without early bias toward a single solution. This fosters greater
transparency and more effective collective decision-making, particularly in
multidisciplinary environments.

However, despite the significant advantages offered by the integration of
artificial intelligence into the design process, a number of critical limitations and
challenges have also been identified. One of the most frequently reported issues is the
generation of overly generic, repetitive, or templated design solutions by Al systems.
These outputs often lack the depth, nuance, and contextual sensitivity required for
high-quality, user-centered design. As a result, the content produced by Al often
requires substantial manual refinement to align with brand guidelines, user
expectations, and the specific requirements of a given project. In some cases,
Al generated suggestions not only fail to reflect the tone or style of the brand, but
also overlook the needs of diverse user groups.

Another recurring concern involves the ethical implications of relying on
Al-generated content. Designers and researchers have expressed apprehension about

the potential loss of originality and the increasing risk of uncritical acceptance of Al
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outputs. Since Al models are trained on massive datasets — often compiled from
uncurated or poorly documented sources — it is usually impossible to determine the
precise origins of specific design patterns, text suggestions, or visual styles. This lack
of transparency complicates issues of authorship and intellectual property, especially
In cases where the generated content closely resembles existing works.

Furthermore, there is growing recognition of the need to address cultural and
social sensitivity in interface design — an area where current Al systems remain
underdeveloped. While Al can generate technically correct texts and layouts, it often
lacks the ability to fully comprehend complex social contexts, cultural nuances, or
accessibility standards. As a result, without human intervention, there is a risk of
producing interfaces that unintentionally exclude, misrepresent, or discriminate
against certain user groups. Therefore, designers must approach Al-generated outputs
with a critical mindset, evaluating each suggestion not only in terms of functional
relevance, but also for ethical alignment, inclusiveness, and cultural appropriateness.

The integration of Al prompts into Figma opens up new possibilities and
streamlines processes in UX/UI design, enabling designers to interact with tools
through natural language rather than manual operations alone. With simple
instructions, users can quickly generate editable interface elements that facilitate idea
expression and enhance communication within the team. This approach also
significantly reduces the time required for early-stage ideation and prototyping.

Figma’s Al capabilities are rapidly evolving and are available both through
upcoming native features and third-party plugins. Among the most popular Al tools is
Magician, which generates UX copy, icons, and visual elements based on short
prompts. The Diagram plugin enables the creation of complete Ul layouts from
textual descriptions, while Content Al and Writer specialize in generating contextual
copy for mockups. These tools are particularly useful for accelerating wireframing,
boosting productivity in collaborative workflows, and assisting all team members in
visualizing interface concepts more effectively.

The primary advantage of using Al prompts in Figma is the ability to automate

routine tasks while simultaneously expanding creative exploration. Designers can test
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multiple layout options in seconds, update content instantly, and move from concept
to visual execution with less effort. This is especially valuable in time-constrained
environments, during design sprints, or when working individually without a full
team. Furthermore, Al lowers the barrier to entry for stakeholders and junior
designers, fostering more inclusive collaboration within the design process.

Despite all its benefits, using Al in Figma does not come without challenges.
Al-generated outputs often lack the contextual sensitivity that human designers
provide, particularly in areas such as accessibility, emotional tone, or cultural
appropriateness. The results may be overly generic, repetitive, or misaligned with a
brand’s identity, requiring careful review and refinement. Additionally, overreliance
on Al may lead to homogenized solutions and a decline in design originality.

In this context, Al prompts should not be viewed as autonomous
decision-makers, but rather as supportive tools that require careful validation and
contextual adaptation by human professionals. The effectiveness of their use depends
on the designer’s ability to retain control over the creative process while responsibly
leveraging the capabilities offered by artificial intelligence.

Several research in the literature demonstrates that Al can automate routine
tasks [1], [2], [3], [4] allowing human resources to be used for more complicated and
creative work [3]. Al systems can do repeated jobs with excellent accuracy and
efficiency [1].

Moreover, Al can provide real-time design improvements and optimizations to
provide instant feedback and revisions [3] resulting in more effective UX design
processes.

At present, within UX/UI design practice, Al is not viewed as a replacement
for human creativity but rather as a complementary tool. When used responsibly, it
enhances speed, consistency, and confidence in design decisions.

Conclusions. Al-generated prompts in UX/UI design have demonstrated
considerable potential in enhancing multiple aspects of the design workflow,
particularly during the early stages of the creative process. By delivering rapid

suggestions for textual content, layout structures, interface elements, and visual

164



styles, these tools significantly accelerate the ideation and prototyping phases.
Designers who incorporated Al prompts into their process reported noticeable
Improvements in efficiency, as they were able to explore a broader range of design
directions within a shorter timeframe. The immediate generation of alternative
options helped reduce the time and cognitive load typically associated with creative
decision-making and visual brainstorming.

Another notable advantage lies in the ability of Al prompts to stimulate
creative exploration. Rather than starting from a blank canvas, designers can use
prompt-based suggestions as springboards for iteration, inspiration, and hybrid
concept development. This often leads to more diverse and innovative outcomes,
particularly when designers combine Al input with domain knowledge, user research,
and personal intuition. Additionally, the collaborative nature of many design
processes benefits from Al assistance, as these tools can serve as neutral
intermediaries during discussions between designers, developers, and stakeholders.
The ability to quickly visualize abstract ideas fosters more effective communication
and shared understanding across teams.

Despite these benefits, Al-generated outputs are not without their challenges.
The content produced by Al often lacks the nuanced understanding of specific user
contexts, cultural relevance, and emotional subtleties that human designers naturally
consider. In many cases, the results require manual refinement to align with
accessibility standards, brand guidelines, and user expectations. Furthermore,
concerns surrounding originality, authorship, and ethical implications — such as bias
In training data or the homogenization of design patterns — highlight the necessity of
human oversight and critical evaluation at every stage of the design process.

Rather than replacing human creativity, Al prompts should be viewed as
complementary aids that enrich the design process when guided by expert judgement.
When used thoughtfully and in balance with professional expertise, they serve as
powerful, supportive tools that enhance the creative process, reinforce consistency,

and contribute to more efficient and innovative UX/UI design outcomes.
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Abstract: The functioning principle of the energy-absorbing element is
analyzed, focusing on the transformation of kinetic energy, generated by an
explosion, into the energy of material plastic deformation. To assess and determine
the most suitable element, a standard optimization algorithm has been developed.
This approach enables the use of qualitative criteria, given a known explosive load, to
identify the most efficient design parameters and material properties for an element
that will be optimal for a specific armored combat vehicle.

Keywords: armored combat vehicle, personnel protection, protection of the

crew, secondary effects, explosive loading, seat, energy-absorbing.

The protection of armored combat vehicle (ACV) crews from explosive threats
is a critical aspect of modern military technology. The ongoing war in Ukraine has
demonstrated the devastating impact of landmines and improvised explosive devices
(IEDs) on both the structure of the armored hull and the personnel. As explosive
threats continue to evolve, ensuring crew survivability requires advanced energy-
absorbing materials and optimized structural designs. Effective protection systems
can significantly reduce injuries and fatalities, enhancing the combat effectiveness of

military units. Therefore, research into innovative methods of mitigating blast effects
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is essential for improving the resilience of ACV. This study focuses on optimizing
energy-absorbing elements to enhance crew safety under explosive loads.

Recent studies on the structure of the armored hull of ACVs have achieved
substantial advancements. Innovative technical solutions, including V-shaped and
energy-absorbing hull bottoms, reinforced structural frames, and anti-mine shielding,
help maintain the integrity of the ACV’s hull during an explosion. However, the
primary threat to the crew remains the so-called "throwing effect," resulting from the
extreme acceleration of the vehicle, which can reach up to 600g at the seat level. This

significant impact load can be mitigated through the implementation of

energy-absorbing crew seats (EAS) (Fig. 1) [1-3].
. —N

Fig. 1. EAS of an ACV: a) 1 — 3D representation of the EAS, 2 — location of the

EAE installation, 3 — seat mounting points; b) EAE installation process.

The primary function of the EAS during an ACV blast is to reduce acceleration
to levels that meet human injury criteria [4]. In this case, the key factor is not the
design of the EAS itself but rather the placement of energy-absorbing elements
(EAE) at the seat attachment points. These elements absorb the explosion’s energy
and convert it into the plastic deformation of the material [1].

Crashboxes are chosen as the EAE, as they effectively dissipate a significant
portion of the impact energy through a stepwise change in their diameter. To

determine the optimal EAE parameters, the blast load must be considered for a
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specific ACV model. For this purpose, a numerical simulation was conducted using
the LS-Dyna software, which employs the finite element method and has been
validated through full-scale experimental testing (Fig. 2, Fig. 3) [5].

The discrepancy between the maximum acceleration values obtained from
physical and numerical experiments is 8.5%. This confirms the model’s reliability in
assessing explosive loads on the EAS of an ACV, enabling further research on
adapting the EAE to specific loading conditions.

The progressive deformation of the EAE can occur in various modes:
axisymmetric, non-axisymmetric, mixed, or global bending [6-9]. It is evident that
axisymmetric deformation absorbs significantly more energy than global bending

since

b — explosion beneath the vehicle’s central underbody
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¢ — acceleration measurement at the crew seat
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Fig. 2. Full-scale experiment (right) and numerical simulation (left) of an ACV
explosion caused by a 6 kg TNT charge (in accordance with STANAG 4569)
a larger volume of material undergoes plastic deformation in this mode [8].
Additionally, the size of the plastic deformation zone is influenced by the geometry

of the profile (Fig. 3).

(&

a

Fig. 3. Deformation modes and plastic deformation zones for various EAE
profiles: a — octagonal shape; b — cylindrical shape; ¢ — rectangular shape;

d — elliptical shape.
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The optimization of EAE is performed based on several qualitative criteria,
including energy capacity, average and peak operational load, specific absorbed
energy, energy absorption per unit length, effective activation force, and optimal
working stroke [6,10-13].

The primary parameter for assessing EPE efficiency is the total amount of

absorbed energy:

max

E.(S) = J'Pp(g)jé" @)

where PpiS the initial destructive load, & represents the displacement of the

EAE (the length of the plastically deformed section), and 0, is the maximum

working stroke of the EAE (its initial length).

The EAE must have an optimal activation force, as an excessively high force
may prevent activation or result in incomplete utilization of the working stroke (Fig.
4a). Conversely, if the force is too low, the EAE may fail due to the full activation of
its working body (Fig. 4d).

Based on equation (1), the destructive load can be determined as follows:

o
P, = [Psds, 2
0

Additionally, the EAE can be characterized by the load required to initiate its
deformation, as the ideal absorption condition is to reach the activation force and
maintain it consistently throughout the entire working stroke. Thus, the energy

absorbed during an explosion is directly proportional to the activation force of the

EAE Ps and its working stroke Oy (Fig. 4, shaded areas).
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b d

Fig. 4. Typical EAE performance scenarios with varying characteristics:
a — excessively high force P, element fails to activate; b — moderately high force

P. incomplete utilization of the working stroke; ¢ — optimal force P;, efficient
use of the working stroke; d — insufficient force P,,

EAE failure due to full activation.

The average load for axisymmetric deformation P,, is determined as the ratio

of the total absorbed energy £, to the total deformation ¢:

P, =—2, 3)

In this context, Pp and P, serve as key parameters for assessing the

effectiveness of the EAE. To minimize the risk of crew injuries during an ACV blast,

the acceleration should not exceed the critical injury threshold of 14.5g, which

corresponds to the permissible Dynamic Response Index (DRI) value of <17.7 [4].
The efficiency of the triggering force is a qualitative measure of deformation

uniformity and is determined by the ratio of peak load Pp to average load P, :
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Py
The = 2 (4)

av

For optimal energy absorption, the triggering force should be calibrated to

ensure nearly complete utilization of the EAE’s working stroke.

Another crucial characteristic of the EAE is the specific absorbed energy Ega,

which is defined as the amount of absorbed energy £, per unit mass.

E
Ean = —2. (5)

The parameter Esa is one of the most commonly used indicators for assessing

the efficiency of an EAE in terms of energy capacity, particularly when size
constraints are a critical factor.

Additionally, this parameter serves as a measure of the effectiveness of the
chosen EAE material, taking into account its density and mass [8,9].

During the deformation process, the entire EAE stroke may not always be
utilized for absorbing kinetic impact energy. The efficiency of the EAE stroke is

determined as follows:

77ws — 7 (6)

where L represents the initial length of the EAE.

Using 7., the maximum allowable working stroke of the EAE can be

determined. Ideally, the initial length of the EAE L should match its working stroke

the EAE ¢, but in reality, stroke efficiency is always less than one 77,,s < 1.

Based on these considerations, an optimization and evaluation algorithm for
the EAE has been developed [13]. Applying this algorithm to a numerical model of
an ACV blast, the optimal parameters for the EAS were selected (Fig. 5).
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Fig. 5. Acceleration values for seats in the standard configuration (a) and in the

EAS equipped with EAE (b).

The comparison between the upgraded EAS and the standard seat revealed that
implementing the enhanced system can reduce the load on the crew from 62g to 12g —
a fivefold decrease — significantly lowering the risk of injury.

Conclusion. The optimization algorithm developed for EAE is considered
typical because it can be utilized in the design and research of various MRAP
vehicles, offering significant support in the evaluation and comparison of different
EAE variants. Its use allows for the comparison and assessment of EAE for the EAS
of ACV during the design phase, helping to identify weaknesses, make informed

design decisions, and ultimately ensure their effectiveness.
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Summary: The efficiency of the use of waste gas heater to prevent
condensation in the chimneys of the waste incinerator boiler with a heat-recovery
system of flue gas heat is investigated. The prevention of condensation in all boiler
modes is realized only under the conditions of the use of thermal insulation of the
chimney to reduce thermal losses from its case is shown.
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prevention of condensation, heat-recovery technology.

Under the operating conditions of waste incineration plants with flue gas
heat-recovery systems, there is a deviation from the design thermal and moisture
regimes of the chimneys, which leads to the formation of condensate on its inner
surface. To improve the operating conditions of the specified chimneys, various

thermal methods can be used [1-6]. The paper [1] presents the results of a study of the
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effectiveness of the use of a thermal method based on the partial passage of part of
the gases from the boiler past the specified system to prevent condensation in a
reinforced concrete chimney of a waste incineration boiler with a flue gas
heat-recovery system. In the situation considered, this method does not prevent
condensation at the mouth of the chimney without thermal insulation of its case.

The purpose of this work is to study the effectiveness of using the method of
heating the waste gases cooled in the heat-recovery unit in a heat exchanger installed
after the heat recovery units to prevent condensation in the chimney of a waste
incineration boiler with a combined heat-recovery system [7-10]. The use of a gas
heater serves to increase the temperature of the gases at the outlet of the
heat-recovery system t; to a level that provides such an increase in the temperature
of the inner surface t, at the mouth of the chimney that corresponds to exceeding
above the dew point temperature ty, of the outgoing waste gases at a constant value of
their absolute humidity. Fig. 1 shows a schematic circuit of a waste incineration
boiler using the specified thermal method. According to the above scheme, the heat
and moisture treatment of waste gases after the heat-recovery units of the system is
carried out by heating them in the heat exchanger — gas heater to 0 + 30 °C with

direct boiler water.

Hot water

= To the consumer

1 Ambient air
\ Combustion air ¢1 /3 4 5
X 2 /
~{_ / /

[
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Fig. 1. Application of the method of heating cooled waste gases in a gas heater to

& Return heat-network
water

prevent condensation in the gas-exhaust tract of a waste incineration boiler:
1 — boiler; 2 — air heater; 3 — water heater; 4 — gas heater; 5 — chimney.

The results of computational studies on the effectiveness of the method under
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study are shown in Fig. 2 and 3.
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Fig. 2. Dependence of the temperature of the inner surface t; at the mouth of the

chimney (1-4) and the dew point ty, (5) on the ambient temperature t, at
different waste gas temperatures t," and moisture content X," after the boiler
and the amount of heating of the cooled gases At: a) t," =250 °C, X," = 200 g/kg
dry gases; b) t,;" =200 °C, X," = 200 g/kg dry gases; c) t," =250 °C,
X," = 150 g/kg dry gases; d) t," = 200 °C, X," = 150 g/kg dry gases; 1 — At = 0 °C;
2-10°C;3-20°C;4-30°C.

The thermal and humidity indicators (surface temperature t; and dew point tgy)

were studied at the mouth of a reinforced concrete chimney with a height of 120 m,

an internal diameter of 1.8 m and a case thickness of 0.16 m). Analysis of the results
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shows that the heating method is more effective than the bypass method [1].
However, according to the results of the studies, not all boiler operating modes
achieve an excess of the surface temperature t; over the dew point temperature tgp.
The excess occurs only at high boiler loads, which correspond to low ambient
temperatures (t, < 0 °C), lower moisture content and high gas temperatures after the
boiler (tgin > 200 °C) and levels of heating of cooled gases in the gas heater At, which
mostly exceed 30 °C. At At =20 °C, the standard operating mode of the chimney can

be implemented only in boiler modes close to the nominal ones.
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Fig. 3. Dependence of the temperature of the inner surface t; at the mouth of the
thermally insulated chimney (1-3) and the dew point ty, (4) on the ambient
temperature t, at different waste gas temperatures tgi”, their moisture content
Xgin after the boiler and the amount of heating of the cooled gases At:

a) t,;" = 250 °C, X," = 200 g/kg dry gases; b) t," =200 °C, X," = 200 g/kg dry
gases; ¢) t," =250 °C, X," = 150 g/kg dry gases; d) t," = 200 °C, X,;" = 150 g/kg
dry gases; 1-At=0°C;2-5°C;3-10C.

An assessment of heat consumption for the application of the method under

consideration has also been made. According to the results of the research, these costs
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reach 25 % of the possible amount of recovered heat. And this value is the smaller,
the lower the level of At of gas heating, the higher the temperature tgin of gases and
the moisture content Xgin outlet the boiler and the higher the ambient temperature t,.

To improve the thermal and moisture conditions in the chimney, the combined
use of the drying method with thermal insulation of the chimney case was
investigated (Fig. 3). Thermal insulation was carried out in one layer with the
following material: mineral wool sheet made of basalt fiber (A = 0.038 W/(m-°C);
6 =50 mm) Technical Conditions (Ukraine) 5284-048-00110473-2001.

As can be seen from the diagram above, the specified combined application
ensures the prevention of condensate formation at the mouth of the chimney in all
modes of its operation during the heating period. At the same time, the level of gas
heating At does not exceed 10 °C, and the maximum heat consumption for the
implementation of the method is less than 16 %.

Conclusion. Summarizing the results of the conducted research on the
effectiveness of the method of heating the exhaust gases in a gas heater, it can be
stated that under the considered conditions this method prevents the formation of
condensate in the reinforced concrete chimney of a waste incineration plant with a
heating boiler in all modes of its operation only if the chimney is thermally insulated.
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Abstract

The automation of the sugar industry ensures high-quality and efficient
operation of all technological sections of a sugar plant. The drying of large volumes
of massecuite is carried out using a drum drying unit. Its design provides for the
heating of raw materials with externally supplied warm air, as well as the mixing of
the material during the drying process to increase the interaction area of the sugar
crystals with the warm, dry air.

To improve the stability of the control system, a sign-sensitive low-pass filter
Is used for filtering the input signals. In order to reduce the impact of the uneven flow
of the material being studied past the moisture sensor, a discrete autoregressive filter
was developed, which reacts differently depending on the direction of signal change.

The sign-sensitive filter is proposed for use in sugar drying control systems,
particularly for stabilizing moisture measurements. The autoregressive filter helps to
optimally regulate the flow of hot air. When the moisture increases, the response is
faster (02 = 0.3), while during a decrease in moisture, the signal is smoothed more
slowly (o = 0.8).

Therefore, in configuring this process, a PID control algorithm is applied,

which, based on the smoothed signal, manages the massecuite drying process.
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The automation of production and technological processes should be
considered not only in terms of improving equipment, technological support, and
process quality, but also from the perspective of ensuring technical and economic
efficiency.

The automation of the sugar industry ensures the efficient and high-quality
operation of all technological sections of a sugar factory only through a
comprehensive approach to solving this task (1).

The drying of large volumes of massecuite is carried out using a drum drying
unit. Its design provides for the heating of raw materials with externally supplied
warm air, as well as mixing of the materials during the drying process to increase the
contact surface between sugar crystals and the warm, dry air.

Moisture measurement of the sugar at the outlet of the drying drum is
performed by a microwave sensor. The microwave sensor is installed at the outlet of
the drying unit. Structurally, it must be immersed in the medium under observation.
Only under such conditions will the sensor readings accurately reflect the moisture
content of the medium.

However, due to the uneven flow of sugar, the moisture readings will fluctuate
not as a result of actual changes in moisture, but depending on how well the sensor is
immersed in the product flow. Moreover, the speed of these fluctuations may
significantly exceed that of the true moisture signal.

Fluctuations in the input signal of the control system may lead to instability of
the regulation process and cause unjustified changes in warm air flow parameters or
the tilt angle of the drying drum(1).

To improve the stability of the control system, a sign-sensitive low-frequency
filtering of input signals is proposed. To reduce the impact of uneven medium flow
past the moisture sensor, a discrete autoregressive filter was developed, with different
effects on the signal depending on the direction of its change. Analytically, this filter

is described by the following expression (2):
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Where:

x;— input signal at time,

y;— filtered output signal,

y;_1— previous value of the output signal,

al — smoothing coefficient for the decreasing segment of the signal,

a2 — smoothing coefficient for the increasing segment of the signal.

We propose using the sign-sensitive filter in sugar drying control systems,
especially for stabilizing moisture measurements. Let us review some positive aspects
of applying such a filter in massecuite drying:

Noise filtering in moisture sensors:

-During drying, sensors may produce noisy measurements due to uneven air
flow, dust, and other environmental factors.

-The filter helps smooth out the signal, ensuring more stable and accurate data
for the automatic control system.

Asymmetric smoothing:

-1t is important to quickly respond to rising moisture levels (to activate drying
elements).

-moisture reduction should be smoothed, to avoid abrupt control reactions.

-the use of different values, e.g. a1=0.8 and 02=0.3, helps achieve this balance
in the drying process.

Drying process stability:

-If the system reacts too quickly to every fluctuation, this may cause
overheating or overdrying.

-If the system reacts too slowly, there may be instability due to uncontrolled
residual moisture in the sugar.

Thus, the autoregressive filter helps optimally regulate the hot air flow,
preventing these problems. A quick response is ensured for rising moisture levels

(a2=0.3), and slower smoothing is applied for decreasing moisture (a1=0.8).
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When tuning this process, a PID regulation algorithm is proposed. It will use
the smoothed signal as input and control the massecuite drying process accordingly.

Conclusion. To implement this solution effectively, the following steps must
be followed: use a moisture sensor connected to a controller, apply the sign-sensitive
filter in the controller to smooth the incoming drying data. use asymmetric
smoothing: Fast response to rising moisture; slower smoothing for moisture
reduction.
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Abstract: The current state of the use of legumes in human nutrition is
considered. It has been determined that legumes are a strategic crop capable of
providing humanity with protein substances. It is predicted that starter cultures of
microorganisms can be used for the production of hummus, which will allow the
exclusion of preservatives from the recipe and give the product new consumer
properties.

Promising crops have been identified, research has been conducted on the
organoleptic indicators of model systems using them, and the culture that contributes
to obtaining indicators that are as close as possible to the requirements has been
determined.

Keywords: legumes, pastes, hummus, starter cultures, sensory indicators,

quality.

The Food and Agriculture Organization of the United Nations (FAQ) classifies
legumes as strategic food that plays an important role in ensuring sustainable
agricultural development. Legumes(peas, chickpeas, lentils, and beans) are noted as a
source of plant protein, folates, insoluble and soluble forms of fiber, iron,
phosphorus, sufficient amounts of polyunsaturated and monounsaturated fatty acids,
including linoleic and oleic acids, antioxidants (polyphenols). Due to such a unique
chemical composition, as well as the low glycemic index of legumes, they are

recommended to be included in the diet of a wide range of consumers.
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Legumes are widely used in human nutrition all over the world. In most dishes,
legumes are used boiled in combination with various sauces and dressings. The
process of legume fermentation is widely used in East and Southeast Asia, Japan,
Egypt (miso, tempeh, natto, kinema, dou-chi, etc.). Legume fermentation improves
digestibility by breaking down antinutrients that interfere with the absorption of
minerals, accumulating probiotics, obtaining unique rich flavors, and extending the
shelf life of products. Among legume products, hummus, a spreadable product rich in
proteins and vegetable fats, is widely popular. Currently, the market offers both local
hummus producers and imported ones. Usually it is produced with the addition of
acids and preservatives.

The traditional variant is a dip or spread made from boiled chickpea puree
mixed with tahini, olive oil, lemon juice, and spices. Over the past decade, the
popularity of hummus has been rapidly growing, making it an important product
worldwide and in Ukraine as well [1]. Therefore, the development of fermented
hummus is about to be promising.

In this process, the selection of microorganism strains is a key stage in the
development of the fermentation process. This involves a multi-step assessment of

the biological, technological, and commercial properties of microorganisms (Fig. 1).

Strains choice criteria

- Y —

Technological Metsbolic Safety Contamination
efficiency activity resilience

Fig. 1. Criteria for selecting microorganism strains

The technological efficiency of the strain is characterized by production
requirements, including fermentation speed and productivity, such as rapid growth,
resistance to process conditions and pH values, osmotolerance. Metabolic activity
means that the strain should produce stated metabolites in the required quantity

(acids, aromatic compounds, carbon dioxide). The safety of the strain is its
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non-toxicity and compliance with GRAS status for food products, genetic stability to
avoid mutations during the process. Resistance to contamination implies effective
competitiveness with undesirable microflora and the ability to inhibit pathogens.
According to the defined conditions, the following microorganism strains were
selected: Pediococcus acidilactici, Lactobacillus Sakei, Lactobacillus Curvatus,
Lactococcus Lactis, Lactobacillus Rhamnosus [2].

When choosing the concentration of microorganisms for inoculation, the
Jameson effect was taken into account, which describes the impact of the initial
concentration of the inoculum on its growth rate, metabolic activity, and the final
result of fermentation.

The recommended inoculation rate according to the manufacturer — Novonesis
(Denmark) — is 5*10°...1*10’, which ensures the technological process using the
starter culture [3].

Testing was conducted by adding the stated microorganism cultures into
chickpea paste made according to the standard recipe, excluding potassium sorbate
and sodium benzoate from the list of ingredients.

The following model systems (MS) with microorganisms were tested: MS 1 —
hummus without starter cultures (control); MS 2 — hummus with Lactobacillus
Rhamnosus + Lactococcus Lactis; MS 3 — hummus with Lactobacillus Curvatus; MS
4 — hummus with Pediococcus acidilactici; MS 5 — hummus with Lactobacillus Sakei.
Hummus samples were prepared using the classic technology, starter cultures were
added, and the product was packaged in consumer containers. Then the product was
stored at a temperature of 2...6°C and relative air humidity not exceeding 75%.
Under standard storage conditions for this type of product, so-called "cold
fermentation" occurs, characterized by atypical temperature regimes. The
effectiveness of fermentation was evaluated based on the results of sensory
assessment of model systems at different stages throughout the entire storage
period - 25 days. The organoleptic assessment of model systems with different strains

on the 20t" day of testing is presented in Table 1.
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Table 1

Organoleptic assessment of model systems with different starter culture

Indicator | Coeffic | Coefficie | Indicator | MS1|MS2 | MS3|MS4|MS5
ient nts for | characterist
character ic
istics
Appearan | 0,2 0,5 Homogenit 495 |500 1487 |465 | 485
Ce y ) ) ) ) )
0,5 Dispersity |[5,00 |5,00 |500 |4,96 |4,65
Total, by descriptors 497 |500 {493 (48 |4,75
Total, by value 09 |10 0,98 |0,96 |0,95
Texture 0,2 0,3 gl/omogenel 480 |500 |480 |480 |465
0,5 Plasticity | 4,90 |5,00 [5,00 |500 |4,55
0.2 tsypreadab'“ 490 |500 |500 |500 |430
Total characteristics mark 487 [500 (4,94 494 |45
Total mark 0,97 |10 0,99 (0,98 |0,9
Flavors 0,3 0,4 E;(Sp;resswe 390 |4.90 |395 |465 |3.90
0,2 Intensity | 400 4,00 |395 |4,00 |3,85
0,4 Purity 3,95 (4,00 |3,90 |4,10 | 4,10
Total characteristics mark 3,95 |43 3,93 (4,06 |3,95
Total mark 1,18 (129 1,18 |122 |1,18
Taste 0,3 0,2 rIi);;{;resswe 390 |450 395 |3.95 |450
0,2 Balance {390 (4,00 (4,20 |4,00 |4,30
0,3 Purity 400 3,95 (390 4,00 |4,30
0,3 Natural 450 450 (450 |[4,30 |4,00
Total characteristics mark 411 (4,23 415 (4,08 |4,24
Total mark 1,23 (1,27 124 1,22 |1,27
Grand total 4,37 456 [4,39 4,38 |4,30

As a result of trial series, it was determined that during the storage of the

product under appropriate conditions, microbiological and physicochemical processes

occur, which affect the organoleptic characteristics of the product. The standard

product (MS1), characterized by a certain level of sensory properties at different

stages of storage, was chosen as a reference. It was noted that over time, samples MS
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3, MS 4, and MS 5 mostly lost their aroma and taste, which did not meet the expected
characteristics for this type of product. Based on the sensory assessment, it was
established that sample MS 2 is considered acceptable for further development by the
tasting commission. Thus, as a result of the tests conducted, it was determined that
the combination of microorganisms Lactobacillus Rhamnosus and Lactococcus
Lactis is the most promising for the fermentation of hummus, as they contribute to

obtaining the best organoleptic indicators.
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Abstract: Based on information on actual and limit wear, the resource of the
rods of the receiving and unloading conveyors of root harvesting machines KS-6B
was calculated, the law of distribution of the wear rate and the rate of consumption of
rods for spare parts were determined.

Keywords: rod conveyor, link, wear, degree of slippage, hook joint.

Introduction. The operating conditions of rod elevators of tuber and root
harvesting machines are characterized by the action of significant dynamic loads and
the presence of a large amount of soil mass, particles of which cause abrasive wear of
hinged joints.

Analysis of the experience of operating rod elevators, the development of their
designs and research on the wear resistance of hinged joints [1-6] showed that the
task of creating a high-durability elevator still remains unsolved.

The complexity of this task is due, in particular, to the insufficient study of the
regularities of contact-abrasive wear and the influence of various structural and

kinematic factors on the wear resistance of hinges.
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Relevance. Research by one of the authors [7] allowed us to establish that the
intensity of contact-abrasive wear decreases sharply when switching from sliding
friction to rolling friction. From the graph in Fig. 1, constructed according to the data
of work [8], it is clear that the increase in the tension of frictional contacts with an
increase in the degree of slip is accompanied by a multiple increase in the wear rate
of the connected parts. Despite the fact that the region of pure sliding has not been
studied, it is advisable to check the possibility of wear resistance of the hinges of bar
elevators due to the transition from sliding friction to rolling friction with minimal
slip. Conveyors are an important component of root harvesters. The most expensive
and least durable element of the conveyor is the web, which consists of curved rods
that combine the functions of transmitting motion and transporting root crops. In
addition, the web is subject to intensive abrasive wear. The service life of a root
harvester is seven years. However, during this time, the web is replaced with a new
one several times. In the root harvesters KS-6, KS-6B, bar conveyors with the
simplest and most common design of the supporting web are used. The simplicity of
the device combined with good separation quality and ease of replacing worn links
gives them certain advantages compared to other designs. However, the resource of
the rods is 3-4 times less than the service life of the machine due to high loading and
intensive abrasive wear of the friction surfaces of the hook hinges [9]. Increasing the
bearing area [10, 11,] or using replaceable elements [12, 13] reduces the specific

loads in the hinge and slows down the rate of wear.

300

£
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5 /’
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< 100

0 20 40 60 80 100
Degree of slippage, %

Fig. 1. Dependence of wear on the degree of slippage [8]
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For the same purpose, additional bushings are introduced [14], various versions
of which have undergone laboratory and field tests. The listed methods increase the
durability of the wire by approximately 2-2.5 times, but the complexity of the design
and the need for annual replacement of a large number of additional elements reduce
the effectiveness of their use.

Purpose of work. Increasing the durability of bar elevators, increasing the
wear resistance of hook hinge joints.

Materials and methods. Another way to increase its durability is to increase
the hardness of the surface wear zones of the hook hinge. In this case, the commonly
used chemical-thermal strengthening methods, such as quenching, cementation,
cyanidation, boriding, do not provide the necessary results. Applying hard coatings
by induction or on "Bulat" type installations is limited by the complex configuration
of the wire and the requirement for high surface finish. However, using some
promising structural materials and types of strengthening, it is possible to
significantly increase the wire resource. Thus, applying hard coatings by plasma or
gas-detonation methods allows you to strengthen parts with significantly fewer
restrictions on the shape and surface finish.

Results and discussion. To carry out work aimed at increasing the durability
of the conveyor, it became necessary to determine the resource of the bars and the
consumption rates of spare parts for them by more advanced methods [15]. The
scheme of the most worn places of the bar is shown in Fig. 2. In the indicated
sections, measurements of the random value of wear and several bars (5-10 pcs.)
were carried out at a certain operating time of the machine t

u;(t) = myt. 1)
where m; — are random values of the wear rate.
Assuming the wear rate change over time to be linear, we can estimate the

average wear rate m [16]:

,ﬁ,’l — l=1mi; (2)



Iﬁ—(mH—m—tB-%,mﬁ—m+tﬁ-@); (4)
_ 1.
€=~ (5)
(L. 1
I'= (mﬁ’ mH>’ (6)

where n — is the sample size;

G,, — standard deviation of wear rate;

Ig — confidence interval for m;

tg — quantile of Student’s distribution with the number of degrees of freedom
equal to n—1;

€ — absolute wear resistance;

I confidence interval of absolute wear resistance.

A histogram and a theoretical curve of the differential distribution law were

constructed for the cross-section A — A (A;— Ay), which has the highest average wear
rate (Fig. 3).

AlA

Fig. 2. Diagram of worn areas of the bar

The optimal length of the histogram interval was found by the Sturgess rule
[17], which is given by the expression
K =1+3,3lgn, (7)
where K — is the required number of intervals.
The given distribution corresponds to the normal one, which is confirmed by
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the Pearson agreement criterion (for the discrepancy X* = 0.79 and the number of
degrees of freedom r - 2, the probability P = 0.68).

For the sections of each conveyor, the characteristics of the resource
distribution were determined numerically T, G,.

T =YL, R(Ty) AT; 8

6= (25 TRIDAT-TF, ()

R(T) = mé;:Tn /D (%) (10)

where K and AT — are the number and length of the interval,
u, — is the maximum permissible wear value, which is 2 mm [18];
R(T) — is the possibility of failure-free operation [15];.

f(m)
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Fig. 3. Histogram and theoretical curve of the distribution of the wear rate of the
bar in the section A— A (A1 - A))

The obtained results, summarized in the table, indicate that the durability of the
bar is determined by the smallest value T, which corresponds to the cross section
A - A (A;— A,) in the receiving and unloading conveyors.

It should be noted that the average resource of the bar of the receiving
conveyor is smaller in all cross sections compared to the unloading one. This
discrepancy is explained by the smaller length of the web of the former and,
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consequently, a greater number of runs per unit of time, and even a greater degree of
contamination. Therefore, the consumption of spare parts was determined separately
for each conveyor. The average number of replacements H per 100 machines per year

and the corresponding norm N were calculated [5]:

H(t)

N = pH , (12)

where | — is the number of bars installed on the conveyor,

H(t) — is the value of the recovery function for time t;

t — is the machine’s operating time for the standard service life;

T — Is the standard service life of the machine;

p — is a coefficient that takes into account the probability of ensuring the need
for spare parts.

For the receiving conveyor, the norm is 5085, for the unloading
conveyor - 5125, per machine — 10210 pcs., which approximately corresponds to the
current one (11000 pcs.) (Table 1).

Table 1
Results of calculation of the conveyor resource
Trans- | Cross m, G, | Vm Ig, g, l, €ori | T | Gy,
porter | section | mm/ha | mm/ha mm/ha | ha/mm | ha/mm ha | ha
A-A 0,0120 | 0,0057 | 0,47 | 0,0095- | 83,3 69- | 1.0 | 215| 148
(A1—Ay) 0,0145 105,0
> b-b 0,0080 | 0,0035 | 0,44 | 0,0059- | 125,0 | 99- | 1.5 |317| 196
S (B1— B1) 0,0101 169,5
D B-B 0,0053 | 0,0018 | 0,34 | 0,0045- | 188,7 | 164- | 2,3 |423| 167
¥ (B;—By) 0,0061 222,0
A-A 0,0084 | 0,0038 | 0,45 | 0,0065- | 119,0 | 97- | 1.4 | 299 | 1889
(A1—Ay) 0,0103 154
b-b 0,0064 | 0,0019 | 0,30 | 0,0044- | 156,0 | 135- | 1.9 | 340| 110
2 (B1— By) 0,0084 185
'c'g B-B 0,0047 | 0,0017 | 0,36 | 0,0038- | 212,8 | 179,6- | 2.5 | 427 | 211
EE) (B1—B,) 0,0056 263

Conclusions. As a result of the research, it was found that the least reliable
place of the bar is the section A — A (A; — A,) with the lowest value of T . The bars of
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the receiving conveyor are subject to more intensive wear compared to the unloading
one.
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JOCJILIZKEHHA METOAIB OIIHKU TA ITPOI'HO3YBAHHA
PE3YJIBTATUBHOCTI IT-TPOEKTIB CUCTEM HAJIAT'OKEHHSA
B3AEMOBIITHOCHH 3 KJII€EHTAMUAU

Bpycenuen Biramiit QOiekcanapoBu4

K.T.H., JIOIICHT

branues Muxaiisio BasnepiiioBnu

CryneHt

XapKiBChKHUM HAIllOHATBLHUM YHIBEPCUTET PaIl0CICKTPOHIKU
M. XapkiB, YKpaina

Beryn. IT-mpoektn, moB’s3aHl 3 yOPOBADKEHHAM CHCTEM YIPABIIHHS
B3aemMoBigHOcMHaMH 3 KiieHtamu (CRM), € ckimagHuMu 3a  CTPYKTYpORO,
0araro(akTOPHUMH 3a MPUPOJIOI0 BIUIUBIB Ta PECYPCO3ATICKHUMH 100 peaizaliii.
Ha ¢oni cTpiMKOro po3BUTKY LHU(PPOBUX TEXHOJIOTIM Ta 3MIHM BUMOI CIOXKHBAYIB,
HAJ3BUYAIIHO aKTyaJlbHUM CTa€ 3aBAAaHHS HE JIMIe 00’ €KTUBHOI OLIHKYA MOTEHI1IHOT
PE3YIBTATUBHOCTI TAaKUX IMPOEKTIB, ajie i (opMyBaHHS OOIPYHTOBAHMX IPOTHO3IB
II0/I0 iX YCHiXy II[e Ha paHHIX eTanax >KUTTEBOro mukiay [1]. ¥ mpboMy KOHTEKCTI
METOJIM  MAIIMHHOTO  HaBYaHHS  3a0e3MeyyloTb  MOJMKJIMBICT  BHSBJICHHS
3aKOHOMIPHOCTEH Yy BEINMKHX 00cArax NaHux 1 po3poOKH 1HCTPYMEHTIB MPUNHATTSA
pillIeHb HAa OCHOBI1 aHAJIITUKH.

Meta po6oru. [ociimkenns merony Recursive Feature Elimination (RFE)
JUISL OL[IHKM 3HAuYylIOCTI (haKTOpIB Ta 3MEHIIEHHS PO3MIPHOCTI JAaHUX 3 METOIO

MIBUILEHHS TOYHOCTI MTPOTHO3YBaHHA pe3ynbTaTUBHOCTI [ T-npoexTiB y chepi CRM.

Marepianu Ta Meroau. OJHiI€I0O 3 KIIOYOBUX 3ajJad B aHami3l Ta
MPOTHO3YBaHHI  pe3yiabTaTUBHOCTI  [T-TIpO€KTIB €  BUSIBICHHS  HaWOUIBII
1HQOpMATUBHUX  3MIHHUX, [0 BHU3HAYalOTh €()EKTUBHICTb  BIPOBAIKEHHS
CRM-cucrem. Jlns po3B’sa3aHHS 1BOTO 3aBJaHHA B paMKaxX JIOCIIIKEHHS
3aCTOCOBAHO METOJ peKypcuBHOro BuKIOYeHHS o3HaK (Recursive Feature

Elimination, RFE), saxuii 103BOJis€ ONTHUMI3yBaTU CTPYKTYpPY JaHUX HUISTXOM
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MOETATHOTO BHJIYYCHHS HAWMEHII 3HAUyImuX 3MiHHNX [2]. MeTon 6azyeTbes Ha iael
moOyI0BM MOJIeNIi Ha TIOBHOMY HaOOpi O3HAK, OIIHIOBAHHSA 1X 3HAYYIIOCTI HA OCHOBI
napamMeTpiB MOJIENi, 1 MOAANbIIIOMY BUKJIIOUEHHI Ti€1 O3HAKH, sIKa Ma€ HAaWMEHIIIUMA
BHECOK Y SIKICTh POTHO3YBaHHS. [1icisi KO)KHOTO KPOKY MTPOIIEC TOBTOPIOETHCS, TOKH
He OyJie ToCATHYTO O0a)kKaHOI KIJTKOCT1 peJIeBaHTHUX O3HAK.

Anamtuudo mnporec RFE dopmanizyerbes sk 3amada ontumizalii, e Ha
KOXKHIM iTeparlii JJis MOTOYHOrO Habopy O3HaK X(k)S,HiﬁCHIOETLCH MIHIMI13aI{is1
¢dbyukiii BTpar [3]:
min =L(y, f (X 9:6,), (1)

k

ne f —Mmomens, mo Tpenyerhes Ha MEOXKHHI 03HaK X ()

Y — ninvoBa 3MiHHa;

L — dyHkuis BTpaT (cepeqHbOKBAIpaTUYHA IOMUJIKA).

Panr KOXXHOI O3HaKM BHU3HAYAETHCS 3a BEJIMYMHOK 1l BIUIMBY, SIKWU
OLIIHIOETHCA Yepe3 a0COJIIOTHI 3HAYEHHSI BATOBUX KOE(IIIEHTIB, Y BUNAJKY JIIHIMHUX
Mojieneil, abo uepe3 3HWKEHHs IMIOPTY BTpaT — Yy BUIAJKY aHCAMOJIEBUX METOJIB.
Haiimen 3Hauyiia o3Haka BUIy4a€eThCsl 3 HA0OPY, 1 MOJieNb epeOy10BY€EThCS.

Meton RFE 3actocoByBaBcsi 10 Habopy JaHuX, COPMOBAHOTO HAa OCHOBI
peanbHUX KeiciB BrpoBamkeHHs CRM-pilieHb y MiANPUEMCTBAX PECTOPAHHOI Ta
TOproBoi ranxy3ei. byno BigiOpano 24 He3anekH1 3MiHHI, SIKI BKJIIOYAIHA K TEXHIYHI
napameTpH peanizaiii (TpUBaliCTh €TariB, OIO/HKET, peCypCHE HaBaHTAXEHHS), TakK 1
OpraHizaiiiiHi XapakTepUCTUKU (CTYMiHb 3aJIy4eHHS KEpPIBHUIITBA, KUIBKICTh
KOPUCTYBauiB, pPIBEHb IHTErpamii 3 IHIIMMHU CHUCTEeMaMmH). Y SKOCTI MOAeNl IJid
HAaBUaHHS BHKOPUCTOBYBajach rpajieHTHa OyctuHroBa Mozenb CatBoost, ska
3a0e3neumnsia BUCOKY CTaOUIBHICTh Ta 3JATHICTh 10 POOOTH 3 KaTeropiaJlbHUMHU

3MIHHUMH 0€3 TotniepeIHbo1 Tpancdopmartii [4].

Pe3ysabTaTtu Ta 00roBopenHs. 3actocyBanus merony RFE no3Bonuio 3nauno
3MEHIIUTH KUIBKICTh O3HaK ©0e3 BTpaTth TOYHOCTI mporHozy. Ilicmsa 12 itepariii

BUJTy4eHHS OyJI0 BHSIBJICHO, IO JMIIE 8§ 3MIHHUX 3a0€3MedyloTh Mailke TOM cammuii
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piBerb TouHocTi (F1 = 0.84), mo # moBHa moxaenb (F1 = 0.85). Ile cBiquuTh Mpo
3HaYHy HAJMIPHICTh BX1IHOTO MPOCTOPY O3HAK y MOYATKOBIM MOJjEi, sKa Moria Ou
npu3BecTd A0 nepeoOydeHHs. OcoOJIMBY IIHHICTh Maja MOXJIMBICTh MOSCHHUTH,
YoMy caMme BiJiOpaHi 3MIHHI BUSIBIIIMCS HaWpEIEBAHTHININMH: HANPUKIIAJ, CTYIIHb
MOTIEPEIHBOTO  JOCBiMy KommaHii 3 IT-cuctemamu, CBO€YACHICTh TPHAHSATTS
YIOPaBIIHCHKUX PIllIeHb Ta piBeHb hopmatizallii 6i13HeC-TIPOIIECiB MPOISMOHCTPYBAIN
BHCOKY KOPEJISIIIIO 3 MiICYMKOBOIO Pe3yIbTaTUBHICTIO BITpoBakeHHsI CRM.

Meton RFE noka3aB eheKTUBHICTh HE JIMIIE Y 3MEHIIICHHI CKJIaAHOCTI MO,
asie i1 y MiJBUIICHHI ii 1HTEPIPETOBAHOCTI, 10 € KJIOYOBUM YMHHUKOM Yy MPUNAHSATTI

pllIEHb Ha PIBHI KEPIBHUIITBA.

BucnoBkn. Meton pekypcuBHoro BukitoueHHsi o3Hak (RFE) e nieBum
IHCTPYMEHTOM 3MEHIIIEHHS PO3MIPHOCTI IaHUX Y 3aJ]a4aX OILIIHKHK Ta MPOTHO3yBaHHS
pesyasTatuBHOcTi IT-mpoekTiB BrpoBamkenHs CRM-cuctem. Moro 3actocyBaHHs
JI03BOJISIE HE JIUIIIE TIOKPAIIUATH MTPOTYKTUBHICTH MOJIeTICH MAIlTMHHOTO HABYaHHS, aJie
W MABUIIMTH I1XHIO TPO30PICTh, IO KPUTUYHO BAXIMBO IS TPAKTUYHOTO
BUKOpPUCTaHHA B opraHizamisix. RFE neMoHCTpye BHCOKY Yy3rOKEHICTh 13
Cy4YaCHUMH aHCaMOJIEBUMHU METOJaMHU, 30KpeMa T'paJi€HTHUM OYCTUHIOM, 1 MOXE
CJIyTYBaTH OCHOBOIO JJII CTBOPEHHS HAJIMHUX CHCTEM MIATPUMKH YIPaBITHCHKHUX
pillieHb. Y MOJATBIINX MOCTIKEHHAX JOHUIbHUM € mopiBHsSHHSA RFE 3 iHmmmun
MeTOJaMH BimOOpYy O3HaK, TakuMu sK 1HGopmamiiiHa entpomisi, LASSO-
peryispuszaiis Ta METOJM Ha OCHOBI B3a€EMHOI 1HQOpMalii, y KOHTEKCTI IX

3aCTOCYBaHHS J10 3a/1a4 1IU(PpoBoi TpaHchopmarlii miAmpUeEMCTB.
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HarmionansHuit yHiBepcuteT «Oechbka MOMITEXHIKA
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AHoTtanisi: Po3poOka mporpamHoro 3a0e3nedyeHHs [JIsi aBTOMAaTH3aIli
YOpaBIiHHS CKJIAQJIOM MajJoro Ta CepeaHbOoro Oi3HECY J03BOJIIE ONTHUMI3yBaTH
PO3MIIIIEHHSI TOBapiB, CKOPOTUTH dYac 300py 3aMOBJICHb Ta MIJBUIIUTH TOYHICTh
o0miky 3amumkiB. OCHOBHUH akIeHT B pOOOTI 3po0JEeHO Ha BIPOBAKEHHI
QITOPUTMIB OINTHUMI3alli MapIIpyTH3alii Ta PO3MOAUTY HPOAYKIIi, IO A03BOJIE
MIHIMI3yBaTl BUTpATH 4Yacy Ta MiABUIMUTH €(PEKTUBHICTH JIOTICTUYHHUX TMPOIECIB.
Kpim Ttoro, cucrema 3abe3nedyBaTuMe aBTOMAaTU30BaHEe (POpMyBaHHSI 3BITIB Ta
MIATPUMKY poOOTH 3 0a3aMM JaHUX, LI0 J03BOJISE€ MIANPUEMCTBAM KOHTPOIIOBATU
CTaH CKJaAy B PEXKUMI PeaIbHOTO Yacy.

KurouoBi ciioBa: ckiaja, npoaykKiis, aBTOMaTU3allisl, ONTHUMI3allisi MapIIpyTiB,
o0k TOBapiB, JIOTICTHKA, I1HBEHTapH3allisi, YMPaBIiHHS 3amacaMu, MpPOrpaMHe

3a0€e3MeYeHHS.

Beryn./Introductions. ABromartu3zaliisi CKIaJCBKUX MPOIECIB € BaKJIUBUM
3aBJAHHSIM I TIAOPUEMCTB, SKI MPAIOOTh 13 TOBApHUMHU 3amacaMu Ta
JIOTICTUKOO. Y CY4acHUX YMOBAaX, KOJU IIBUJKICTH 0OPOOKH 3aMOBJICHh Ta TOYHICTh
IHBEHTapu3alii BHU3HAYAIOTh KOHKYPEHTOCIPOMOXKHICTh Oi3Hecy, e(eKTuBHE
VOpPABIIHHSA CKJIAJAOM € KIIO4YOBUM (akTopoMm ycmixy. Benuki koprnoparii

BIIPOBAKYIOTh MOTY>kKHI WMS-cucremMu, 1m0 J03BOJISIOTH iM JIOCSTaTH BHCOKOL
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NPOAYKTUBHOCTI Ta MiHIMI3yBaTH BUTpaTH. OAHAK Majuil 1 cepeaniil Gi3HeC 4acTo
CTHKAETHCSI 3 MPOOJIEMOIO JOCTYIMHOCTI TaKUX pIIICHb, aJKe OLIbIIICTh 1CHYIOUHX
CUCTEM Ha PUHKY pO3paxoBaHI Ha BEJIMKI KOMIIaHii Ta MaloTh BUCOKY BapTICTh
BIIPOBAKEHHS.

Hias podorn./Aim. Metoro poboTu € po3podka TOCTYNHOI Ta €()EeKTUBHOT
CUCTEMHU YIPABIIHHS CKJIAJOM JJII MaJOro Ta CEpeIHLOro Oi3Hecy, sika J03BOJIE
aBTOMATHU3YBaTH MPOIECH PO3MIIICHHS TOBapiB 1 KOMIUIEKTYBaHHS 3aMOBJICHb.
OcHoBHa 3aJlaya MOJSTa€ y BIPOBAKEHHI IHTEIEKTYaIbHUX aJTOPUTMIB, 30KpeMa
ABC/XYZ-ananizy s ONTHMAajIbHOTO pO3MIIIEHHS TOBapiB Ta aJrOPUTMIB
Heitketpu i1 A* 17151 noOyA0BH HAMKOPOTIIMX MapUIpyTiB nepeminieHHs. Le pimenns
Mae 3a0e3MeunTH 3MEHIICHHS BUTpAT Yacy, MIJBUIIEHHS TOYHOCTI OOJIKY Ta
€(EeKTUBHOCTI JIOTICTUYHUX oOlepaniid 0e3 HeoOXIJHOCTI 3HAYHUX (DIHAHCOBHX
BKJIQJICHb, XapaKTEPHUX Ul ICHYIOUMX KoMepuiitaux WMS-cuctem.

Marepianu ta meroau./Materials and methods. SAP Extended Warehouse
Management (SAP EWM) € oanieto 3 Halinomupenimux WMS-cuctem y cBiti. Bona
iHTerpyerscsi 3 ERP-cuctemamu Tta 103BoJIsSIE KEpyBaTH CKJIAJACHKUMH IpOLECaMH B
peanbHOMy u4aci. Lle pilleHHd TIATPUMYE CKJIaJHY JIOTICTHKY, aBTOMAaTH30BaHi
KOHBEEPHI CHUCTEMH Ta aHAJITUYHI MOIYJI, IO JO3BOJISIOTH MPOTHO3YBATH TMOMUT 1
ONTUMI3yBaTh CKiajachbki momli. BropoBamkenus SAP EWM Bumarae 3HauHMX
(1HaHCOBHUX BKJAJE€Hb, OCKUIBKM KpIM BapTOCTI MPOrPAMHOIO 3a0e3MedeHHs,
HEOOXITHO aJanTyBaTh CHUCTEMY TiJ crenudiky MiANPUEMCTBA, IHTETPYBATH i1 3
icHytounmu IT-pimieHHsIMH Ta HaBUMTH MepcoHan. BHacmiok 1poro s cucrema
3QIMIIAETHCS HEIOCTYITHOIO JUIsl MaJIOro O13HECy, SIKMMl HEe MOXeE J03BOJIUTH COOi
HACTUILKHA MacIITa0H1 IHBECTHUII].

Oracle WMS Cloud € e o1HUM MOTY>KHUM PIIICHHSIM JIJISI BEJIMKUX CKJIAiB.
Ile xmapHa cucreMa, sika J03BOJISIE KEpyBaTH 1HBEHTApU3alli€l0, aBTOMAaTU3yBaTH
mpoiiecu 30MpaHHS Ta BIJBAHTAKEHHS, a TAKOX IHTETPYETHCA 3 IHCTPyMEHTaMHU
nporuo3yBanHs nonuty. Oracle WMS Cloud BukopucTOBYE MalliMHHE HaBYaHHS JJIsI
aHaJli3y 3aKyIIBEJbHOI AaKTHBHOCTI, II0 JO03BOJIIE€ MIANPUEMCTBAM TOYHIIIE

BU3HAYaTH HEOOX1aHI o0csru ToBapiB. [IpoTe KOpPUCTYBaHHS TaKOK CHCTEMOIO
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KOIITYE 3HAYHUX 3aTpar, MO0 POOUTH ii HEJOCTYIMHOIO I HEBEJIMKHX KOMITaHIM.
JlomatkoBo BOHa mMOTpeOye CTaOUIBHOTO IHTEPHET-3 €AHAHHS, IO HE 3aBXKIU €
MOKJIMBUM Y JIOTICTUYHHX LIEHTPax a0o0 BIIJAICHUX PETioHax.

Fishbowl Inventory € oaniero 3 HaibOunmpm noctynHux WMS-cucrem s
cepeaHroro  Oi3Hecy. Bona miaTpumye  00diK  TOBapiB, IHTErpamio 3
OyxraiaTepchbKuMu nporpamamu, Takumu sk QuickBooks, 1 mo3Bossie mpairoBatu 3i
mTpux-koayBaHHsM. [Ipore i1 QyHKmioHAn OOMEXEHUH y MOPIBHSAHHI 3 OLIBII
ckiaguumMu  WMS-pimennsmu. BoHa He MICTUTh  aJrOpUTMIB  ONTHMI3allii
MapIIpyTiB TEPEeMIlIEHHS TMpAIiBHUKIB, a I cHCTEMa YIpPaBIIHHA PO3MIIICHHIM
TOBapiB 0A3yEThCS HA PYYHOMY BBEJICHHI TaHUX, 110 3HWKYE PIBEHb aBTOMATU3AIlI].

Zoho Inventory € XMapHOIO CUCTEMOIO, KA MPONOHYE OCHOBHI (yHKIIT WMS:
VIOpPABIIHHS 3aracaMyd, MOHITOPUHI pyXy TOBapiB Ta OOJIK 3aJuiuKkiB. BoHa mae
MOOUIBHMIM JOJIATOK 1 J03BOJISiE IHTETpyBaTHCS 3 IUIaTGOpMaMu €IEeKTPOHHOI
koMmepiii, Takumu sk Shopify ta Amazon. OpHak BOHAa HE MIATPUMYE CKIIAJHI
QITOPUTMH PO3MIIIEHHS TOBAapIB Ta ONTHUMI3alli MaplIpyTiB, MO0 OOMEXye ii
e(eKTUBHICTD JUIsI CKJIAJIIB 13 BETUKOIO KUIBKICTIO HAtMEHYBaHb MPOYKITIi.

VYkpainceke pimenHsa « YkpCkiaa» € ojHiero 3 HaunpocTimux WMS-cucrtem,
III0 BUKOPHCTOBYIOTHCSA B MaJloMy Oi3Heci. BoHO 1103BoJisie BeCTH OOJIIK 3ajUIIKIB,
CTBOPIOBATH 3BITH Ta KEpyBaTu JoKyMeHTaMu. [IpoTe BOHO HE MICTUTh (YyHKITIOHATY
aBTOMATU30BAHOI MapUIPYTHU3allll, PO3MIIIEHHS TOBAapiB YW ONTUMI3ALII pPyXY
MpaIliBHUKIB, TOMY BOHO HE € MOBHOIIIHHOI0O WMS-cucremoro.

Y  3anpornoHOBaHIM CHCTEMI VYIOPABIIHHSA CKJIAJOM BHKOPHUCTOBYIOTHCS
QITOPUTMH, K1 JO3BOJISIIOTH ABTOMATU3YyBaTH IMPOLIECH PO3MIIIEHHS TOBapiB Ta
ONTHUMI3yBaTH MapUIPYTH TIEPECYBaHHsS TMpaIliBHUKIB. J[J1 poO3MIIEeHHST TOBapiB
BukopucToByeThcst ABC/XYZ-ananiz. ABC-meron po3noauise ToBapu 3a piBHEM
MOMUTY: Tpyna A BKJIIOYA€ HAWMOMYJSIPHINII TOBapH, SKi MOTPIOHO 30epiratu
OJvbK4e 70 30HM BiJIBAaHTaKEHHs, Tpyra B MicTUTh TOBapu cepeaHboi MOMyIsIPHOCTI,
a rpyna C — piOKoO 3amuTyBaHl TOBAapH, L0 MOXYTh OyTH PO3MIILIEHI Y MEHII
JOCTYITHUX 30HaX. XYZ-aHami3 J0Ja€ Ie OJUH MapaMmeTp — CTaOlIbHICTh MOIHUTY,

o0 JIONIOMarae yHUKHYTH YacTHX MEepecTaHoBOK mpoxaykuii. Lle mno3Bosse
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aBTOMATUYHO BM3HAYATH ONTHUMAJIbHI MICI AJSl KOXKHOTO TOBAapy, 3MEHIIYIOUH Yac
Ha MOro MOmyK.

Jns onTuMizaliii MapHIpyTiB BUKOPUCTOBYEThCS anroputMm JlelkcTpi Ta A*.
Anroputm [leifikcTpi 103BOJIsIE 3HANTH HAMKOPOTIIUH HIUIAX MK IBOMAa TOUYKAMH, IO
€ KOPUCHMM Jisi TMOOYJOBM ONTHUMAJIBHOTO MApUIPYTy KOMIUIEKTYBaibHUKA[]].
Opnak el anroput™M Moxke OyTH Hee(DEeKTUBHUM Y BEIUKHX CKIIJCHhKHUX
MPUMIIIEHHSAX 13 BEUKOIO0 KiTBKICTIO TOBapHUX 30H. CaMe TOMY BHKOPHCTOBYETHCS
TaKOX alIroput™M A*, sIKMUWA J03BOJISIE MIBU/IIE 3HAXOJUTH ONTHMANbHI MapUIpyTH,
BUKOPHUCTOBYIOUH OIIIHKY eBpucTukd. Ha Binminy Bix [leiikcTpi, sikuii oOpoOiisie Bci
MOJIMB1 BapiaHTH, A* BHOIPKOBO NEpPEBIps€ JIMIIE TI LHUISIXH, SKI 3 HAHOUIBIIOIO
HMOBIPHICTIO MIPUBEAYTh O ONTHMAJIbHOrO pimeHHs. Lle 103Bossie CKOpOTUTH Yac
PO3paxyHKy MapUIpyTy Ha BEIMKHUX CKJIagaX, OCOOIUBO AKIIO BOHU MAlOTh CKJIATHY
CTPYKTYPY IIPOXO/IB Ta pO3TalllyBaHb TOBAPIB.

Pesyabtatn Ta oOrosopenHsi./Results and discussion. Peamizamis mmx
QITOPUTMIB JIO3BOJIIE 3HAYHO CKOPOTUTHM dYac HAa BHUKOHAHHS 3aMOBJICHb Ta
3MEHIIUTH KUIbKICTh TIEPEMIIICHb MpalliBHUKIB CKiIany. YsaBiMo, Ha ckiamal 3 1000
HallMEHYBaHHSMM MPOAYKIIii, Oyjie 3arpoBaj)kKeHa Taka CUCTeMa, TOJl NpalliBHUKAM
HE JIOBEJIEThCS BIACHOPYY IJIaHYBaTH MaplIpyTH JUIsl 300py 3aMOBJICHHS, TOMY Oyrie
BUTpayaTUCsl MEHILEe Yacy Ha 30ip 3aMOBJIEHHS. A 1€ B CBOIO Yepry Mpu3Beae IO
miABUILIEHHS e(heKTUBHOCTI Tparti[2].

Ontumizarist po3MIIIeHHS TOBAPIB JI03BOJISIE 3MEHIITUTH KUTBKICTh TIEPEMIIIICHb
MPOJYKLIi MiJl Yac TOMOBHEHHS CKIaay. SIKI0 paHille MNpauiBHUKA BUTpadyalld
O0arato yacy Ha TOIIYK BUIBHOTO MICIS JJIi HOBUX TOBapiB, TO aBTOMAaTUYHUM
po3noain 3a nponomororo ABC/XYZ-anamizy 103BOJsiE CKOPOTUTH IIeH MpoIiec
Maibke BaBidi. [le 3MeHITye HaBaHTaKEHHS Ha CKJIQJChKHUX MPAIIBHUKIB 1 J03BOJISE
MIBUIIUTY 3arajibHy €(PeKTUBHICTH JIOTICTUYHUX TPOIIECIB.

BucnoBku./Conslusions.  AproMaru3saiis  CKIAJACBKHX  IPOIECIB  Mae
BUpIIIATIbHE 3HAYEHHA JJI MiABUIICHHS €()EeKTUBHOCTI O13HECY, OCKUIbKH J03BOJISIE
CKOPOTUTH 4YaC Ha BHUKOHAHHS OMeparliii, 3MEHIIUTA KUIbKICTh TOMHJIOK Ta

MOKpPAIIMTY 3araJibHUM KOHTPOJIb 3a 3amacamu. YIIPOBAIKEHHsS aBTOMATHU30BAHOI
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cucteMu ympasiaiHHA ckiagoMm (WMS) 3abesneuye LeHTpalli3oBaHE YHpPaBIIHHS
ycimMa JIOTICTUYHUMH TPOIeCaMH, J03BOJIsi€ €(EKTUBHO PO3MOIUIITH PECypcu Ta
3MEHIye NOTpedy y pYYHOMY KEpyBaHHI. 3alpolOHOBAHE PILIEHHS [03BOJIE
MajioMy Oi3HeCy OTpUMAaTd MOKJIMBICTh BHKOPHUCTOBYBATH yCi IepeBaru
aBTOMAaTH3aIll.
CIIMCOK JIITEPATYPU

1. AnroputMbl  moucka  mytu:  Anroput™  Jedikctppr uw A*
https://habr.com/ru/companies/otus/articles/748470/

2.  CpaBHeHHE METOJOB HAXOXKJIEHHUS KpaT4yallero MyTd B TOJIOBOJIOMKE

"TTatHamku" https://www.BecTHUK-Hayku.pd/article/21290?utm_source=chatgpt.com
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VIIK 004.04
AHAJI3 EOEKTUBHOCTI ILTAHYBAHHS POBOYOIO JTHS 3
BUKOPUCTAHHSIM XMAPHUX CEPBICIB

I'puropenko Citiana MukoJsiaiBHa

K.T.H., CTAPIIANA BUKJIA1a4

Cgipinos Libs OuiekcanapoBuy

uran lenuc BsayeciaBoBu4

By:xuinoB @enip Liutiv

CryneHr

HarionansHuit yHiBepcuteT «OechbKa MO TEXHIKa
M. Ogneca, Ykpaina

AHortanisi: CyThb IMPOEKTY MOJATa€E y CTBOPEHHI IUIaHYyBaJbHUKA AHS, SAKUN
J03BOJISIE TpalliBHUKAM €(QEKTUBHO IUIAHYBaTH CBIM poOOYMI J€Hb Ta J103BOJISITH
JIOSIM 3aBXKAM MaTH CBOI IUIaHU MiJ pykoro. IIporpama Takok Opi€eHTOBAaHO fIK 1 Ha
OKPEMOTo CIIBPOOITHUKA,TaK 1 HA KOMaHAy mpauto. [lnaHyeTbcsi BUKOPUCTOBYBATU
XMapHi TEXHOJIOTII JIJIsl 30epeKeHHS IJIaHIB KOPUCTyBaya sl HAIIMHOTO 3aXUCTy Ta
30epekeHHsT JaHuX y xmapi 3a gomomororo API, pobGoty 3 skum 3a0e3neuye
BIJIMOBIJIHY JJ1s1 1IbOTO MOBY CH#.

KuarouoBi cioBa: ABromaru3zailisi, TUIaHyBaJbHUK pPOOOYOTO [HSA, XMapHi

texHoJorii, C#.

Beryn./Introductions. B cyyacHoMmy CBITI edeKTHBHE IJIaHYBaHHS poOOYOro
JHS € OJHIE€I0 3 HAWBAXJIUBIMIMX CKJIQJOBUX YCHINIHOT MiSUTBHOCTI SIK OKPEMHX
CHEIaiCTiB, Tak 1 MumMX opraHizamiii. Oco0auMBO TOMYy IO B HOBOMY CBITI
TEXHOJIOTIA Yy JIIOAeH BIACYTHS YBAXKHICTb YE€pe3 BEJIMYE3HY MEPEeBAHTAKECHICTb
1HbOpMaIi€0 Ta MOKJIMBICTH MaTU JOCTYI 70 HET B OyAb KU yac Ta Mmicue. 3apas €
0arato mepeHanpyX eHHs CBIJOMOCTI Yepe3 BEIMKY KUIbKICTh HOBHMH, HAaJMIPHICTb
iH(dopmarlii Ta pI3HUX Me[la CEpBICIB Y JIOAEH 3HAYHO MOTIpIIMiIacs YBaXKHICTb.
Bonu wuacto 3a0yBaioTh 3pOOMTH CBOi 3alUIaHOBAaHU [I1i,3HAYHO IT1JIBUIIUIACH

HEYBaXHICTh Ta Y€pe3 BEJIUKY KUIbKICTh pOOOTH Ta 3a00T 4aCTO BOHHM HE BCTUTAIOTh
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a0o B3araii He MOXYTb 3pOOUTH 3aIrlIaHOBaHI Aii.

VY Jronmed CcrocTepiraeTbesi BIACYTHICTh KOHIIGHTpAIlll yepe3 HAATO BETUKUN
notok iHpopmMartii.OcobmuBo B YkpaiHi 1e cnoctepiraethes micis 2019 poky ta 2022
poky,komu HactaB COVID-19, a micns wporo BidHa. Jliomeit GomOapaye MOTOKOM
HEraTUBHUX HOBHH SIK1 3aHIMAIOTh MICTO Y CBIJIOMOCTI JIFOZICH Yepe3 MOCTIMHI JIuXa.

Hias po6orn./Aim. MeToro poOOTH € CTBOpPEHHS MpOrpaMu IUIaHyBallbHUKA
po0OYOTO AHS, KA MIABUILUTE €PEKTUBHICTH POOOTH Ta TO3BOJIUTH CIIBPOOITHUKAM
TpUMATH Tiepe/l ouruma 0e3Jid CBOIX 3ariaHoBaHuX 3aBlaHb. 11100 mocartu 1iei metu
Oyze CTBOpEHO Mporpamy, sKa Tpaloe 3a mpuHmumnoM Kanban-meromonorii, sika
J03BOJIS€ JIIOSIM €(PEKTUBHO IJIaHYBATH CB1 pOOOYHIA IEHB.

Marepianu Ta metoau./Materials and methods. /{75 Toro mo6 BupimuTy i
po0eMH NOTPIOHO MEpIIe MPOBECTH aHaNI3 poOOYOro JIHA CyYacHOI JIOIUHH, aJle €
30arato (hakTopiB, SIKi 3aBaXKAIOTh 11€ 3pOOUTH.

OcHOBHUMHU TTpoOIEMaMU JIJIsl aHAJII3y poOOYOro JHS €:

o BiacyTHicTh 4iTKOTO 001Ky poO0OYOro yacy

o CxiaiHiCTh PO3CTAHOBKH MPIOPITETHUX 3a/1a4

) [TepexmroueHHST MIXK 3aa4aMH

) CknagHICTh B OTPMMAaHHI JaHUX Ha X HEIOCTATOK
o 30BHiIlIHI (pakTOpH

o [Hdopmarriiina nepeHaBaHTaKEHHICTh

o dizugHe pobdoUe cepeIOBHUIIEC

Jns  mpotuali UMM YMHHUKAM 1 CTBOPWJIM  CHEIlajbHI  [pOTrpamMu
MJIaHyBaJIbHUKM AHS. L1 mporpamu BIIITpatOTh 1y>Ke BaXXJIUBY POJb B )KUTTI1 JIFOAUHU.
Bouu maroTh 3Ha4HMI 1 OararorpaHHuil (yHKITIOHAJT, SIKIM JTO3BOJISIE JIFOMWHI HE
BUOWBATUCA 13 3alUIAHOBAHOTO Tpadika, CTEKUTH 3a MOTOYHUMHU 3aBIAHHSIMHU Ta
aHaJli3yBaTU CBOIO TMPOIYKTUBHICTh. Po3pobOseHuit gomatoxk Oyae MaTh OCHOBHI
¢byHkiii BimoOpaxeHHs 3amad y Bunianl Kanban-tabmuis, po3cTaBieHuX 3a
npiopuTeToM 3aBaaHb. Kanban meTomosoris A03BOJIMTH KOPUCTYBauy 3 MEPIIOTrO
MOIVISITy 3PO3YMITH SIKI 3aBJaHHS MalTh HAWBUIIUN TPIOPUTET IO SKOT JaTH iX
HEOOXITHO 3pOOMTH, a sKI 3aBAaHHA Bke Oynu BukoHani. Lli Tabmuui OymyTh
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30epiraTucst B XMapHOMY CEpBICl, ajie TOCTYI 10 JOJaTKy KOpHCTyBay Oy/e MaTu 1 B
opnaliH pexuMy 0e3 MOXKIWBOCTI 3aBaHTAKWUTH 3MIHEHI TaOMUIll HA XMapHE
cxoBunle. Konu kopuctyBau yBiiifie B OHJAMH peXUM, 3aBaHTAXKEHHS 3MIHEHHX
JaHUX Y XMAapHUU JUCK.

BucnoBku./Conclusions. [Iporpama mianyBajgbHUK 103BOJIUTH KOPUCTYBa4am
IJIaHyBaTH CBI poOOYMM JIeHh 1 TpUMATH BCl 3allJlAaHOBaHI CIIPaBH IEpe] CBOIMH
oyMMa 3aBISKH BIJOOPAKCHHIO BCIX 3aBAaHb, iX NPIOPUTETY Ta 3PYyUYHOMY
iHTepdeiicy. Ile HabaraTo edeKkTUBHIIIE, HK TPUMATH IUIaHU B 3alIUCHUKY 200 B yMI.

Buxopuctanus windows forms Ta TexHomorii MoBu mporpamyBaHHS C#
J03BOJISIE CTBOPUTH MPOCTHUI JJI pO3YMIHHS PSA0BOrO0 KOPUCTYBava 1HTEpQENcC 1 Mae
HU3BKUNA TOPIr BXOAY 3 YOrO0 BHUXOIUTH IMIBUAKICTH po3poOku. Takum oOpazom
mporpaMMa IMO3BOJIUT JIFOASIM OpPTaHi3yBaTH BIAcHY pOOOTY M aHAIM3MPOBATH CBOIO
MPOAYKTUBHOCTh, BUSIBIISITU TIEPEBAHTAKEHHS, MPOOJIEMH 3 JEeJeryBaHHAM 1
BIIBOJIIKAHHSAMH. 3aBASKH CTPYKTYPOBAHOMY IIIJIXOAY Ta IPOCTOMY iHTepdeicy,
JOJIATOK € 3PYYHUM 1HCTPYMEHTOM JIJisl MOKPAIIEHHSI 0COOMCTOT MPOTYKTUBHOCTI Ta
KOMaHJIHO1 B3a€MOII1.

Po3poOka miaTBepAnsia AOLUIBHICTD BHKOPUCTAHHS XMapHUX CEPBICIB Yy
3a/layax TUIaHyBaHHA poOouoro yacy. lle BimkpuBae MepcrneKTUBH IS MONAIBIIIOTO
po3IMpeHHs (GYHKITIOHATY, 30KpeMa, BIPOBAKEHHSI MOOUIHHOI Bepcii, pO3MIUPEHOT

aHaJIITUKH, 1HTerpanli 3 kanenaapsmu Google uyn Outlook.

CITUCOK JIITEPATYPU
1. https://www.kcl.ac.uk/news/are-attention-spans-really-collapsing-data-shows-
uk-public-are-worried-but-also-see-benefits-from-technology
2. https://medicalxpress.com/news/2024-01-attention-spans.html#google vignette
3. https://developers.google.com/workspace/drive/api/guides/about-sdk
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VIIK 51
3ACTOCYBAHHS IH)KEHEPHUX NEPEIINKO/I Y XO/JI BEJIEHHS
BOHOBUX 1IN

I'pon3s Harajiss MukoJiaiBHa

nokTop dinocodii,cTapmmii BUKIaaa4 Kadeapu iHKEeHEPHOI MEXaHIKH
dakynereTy Cuit migrpuMkn HarmionanbHa akagemist

CyXOmyTHUX BiiicbKk iMeH1 ['eTbMana [letpa Caraitnaunoro

M. JIbBiB, YkpaiHa

AHortanisi: OneparuBH1 1H)XXEHEpPHI CHOpPyAH, ab0 SIKICHI 3aropoiKyBajibH1
CUCTEMHU PO3IVISAAIOTHCS, K BAXIMBUKW  LUNICHUA  €JIEMEHT 1HXKEHEPHOTO
3a0e3MneueHHs TpU MPOBEACHHI BINCHKOBUX OINEpalliii, 0COOIMBO, CYyXOITyTHUMU
BilfickkamMu. AHaJIi3 ICTOPUYHOTO JIOCBIAY MOKa3ye, M0 00'€KTUBHUMU MEPEyMOBAMU
3aCTOCYBaHHSl OMEPATUBHUX I1HXXKCHEPHUX CHOPYJ 1 MEPETBOPEHHs iX y MOTPIOHY
poOOYy OJMHUII0 JO3BOJSIE TPUIMYCKATH O€33alepedHICTh BaXXJIUBOCTI  iX
BUKOPUCTaHHS y PI3HOMAaHITHUX (OpMax MPOBEICHHS IMUPOKUX OOMOBUX [IH 1
HAaKOTIMYEHHSI BEJIMYE3HOTO JIOCBIAY MAacOBHX PYWHYBaHb Ha KOPUCTh BHUKOHAHHS
BiIIICEKOBHX OMeEpaTUBHUX 3aBlaHb. KoxkeH Oiii, ko>KHA BiMICEKOBa oriepallisi Ta BiifHa,
3arajoM, MarOTh OyTH 3a0e3meueHl aaMIHICTPATUBHO, TOJITUYHO, OMEPATUBHO Ta
MarepiajibHO, 00 Bif 1uX cdep, BIacHE 1 3aJ€KUTh caMma YCIHIIIHICTh MPOBEICHHS
ooiioBux aiil. LlinkoM BIpOTigHO, SKIIO LBOrO YChOro 3a0e3rneueHHs He Oyne, To 1
e(heKTUBHUX pE3yJIbTaTiB, TAKOXK HE Oyrie.

KurouoBi cjioBa: i1HXEHEpHI CHOpPYAM, TEXHIUHI CHOPYAH, 3arOpOJKEHHS,
BiliCbKa, CHCTEMH, BIMCHKOBA CITpaBa, BIMCHKOBHUI HAIPSMOK, TEXHIKa, pyOXK, JIIHIA,

TepuTOpis, OONOBI [I1i, CEpeOBHUIIE, CYXOMyTHI BiiChKa, BIICKKOBA OTEpaIltis.

BiiickkoBa icTOpisi HaBOAWUTH O€37i4 MPUKIAIIB TAKOTO 3aCTOCYBaHHS
IHKEHEpHUX CIOpPYH, JI€ BAXKJIUBICTb iX BHUKOPUCTaHHS Oyjla SKICHOIO Ta
aJbTEPHATUBHOIO, Yy 3aJEXKHOCTI BIJ] TEXHIYHOIO CYNPOBOAY 1 BHUKOHAHHS

BIIMOBITHUX BIMCHKOBUX 3aBiaHb. Hampukmnaa, BigmoBigHI Jii  BHKOHABIIIB
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CTOCYBAJIUCS PI3HUX 00'€KTIB, 30KpeMa, 1€ CTOCYBaJIOCs, SIK 3BUYafHUX 00’ €KTIB, TaK
1 3aJII3HUYHUX, BEJIUKHUX CIOPYHd YM MPOMHCIOBUX MIANPUEMCTB, CKJIAJIB TOMIO.
BilicbkoBO-TeXHIYH1 3aBAaHHA 3a3BUYail BAKOHYBIMCH PI3HUMH CIIOCOOaMH, CIOIH XK
MOXKHA BIJTHECTH , HANPUKIAJA, CHAJIOBaHHS, PyHHYBaHHA BHOYXOM, MEXaHIUHY
KOpO3110, MPUCTPOi MEPEelIKoJ, HANpHUKIad, YaCTKOBE pPYHHYBaHHS Ta 3HUILCHHS,
MacoBl pPyWHYBaHHS Ta CIYCTOIICHHsS. 3aropo/>KEHHs, I1HXXEHEpPHI YKPIIUICHHS,
CIOpyOu Ta pYWHYBaHHS € JyXe II€BUM CIOCOOOM IS TIiACWICHHS TI€BHOI
MICIIEBOCTI IS AKICHOI TPOTUJII MPOTHBHUKY. [limkoM mpupomHo, mo med Buj
1HKEHEpHOTO OOJaJHaHHS BIAMOBIAHOI YM BUOpAHOI TEPUTOPIi BKE TaBHO HAOyB
IIMPOKOTO Cy4acHOTO po3BUTKY [1,121].

CepeqHboCTaTUCTUYHA  apMisi  CUCTEMaTUYHO BAAE€TbCS JO  IOBHOTO
CIYCTOIIEHHS 3aXOIUIEHUX TEPUTOpiasIbHUX paioHiB. CTpaTeriuni Ml y JaHOMY
BHUMAAKY - II¢ 1M030aBUTH MPOTUBHHMKA 3aCO0IB BEICHHS BiMHHU, 3HECHJIUTH HOTO, 1
B3araji, 3MYCUTH BIJIMOBHUTHCS BiJ TIPOJOBXKEHHS OOpoThOU. BukoHaBisiMu Oynu
caMi BiiicbKa, 00'ekTaMM iXHbBOI il Oy/nM, HalIPUKJIaJ, MICIIEB] 3allacy 1 MaTepiajibHe
MaiiHO. CHyCTOIIEHHS HaWMEHIIE CTOCYBaJOCS JOpIr Ta MOCTIB, IO ILIKOM
3p0O3yMiJi0,a CITYCTOIIICHHSI MEBHOTO paloOHy BUMIISANANIO, SK OUMINECHHS 3€MJI Bij
yChOTo, M0 Ha HiM 3HaxomuThes. [lopsn 13 muM Juisi OOOPOHHM KOPJOHIB Bij
BTOPTHEHHS, HAITPUKJIa/, KIHHOTO CYITPOTUBHHUKA MPAKTUKYBAJIUCS «3aCivHi JIHID» Ta
3amoBifHI Jicu, abo “mocaiku”, MO Majdd TMEBHUM XapakTep 3aropoakKeHb
CTpaTeriyHOr0 TOPSAAKY. Y OOpoThOi, HAMpUKIAA 3 JBAaHCHKUMHU JIULAPSMU,
ICTOPUYHO ISl 3aTPUMKHN KIHHOTH, SIKa HACTyMala, MPOTUBHUK PO3KJIAaB «JaCHHUK
y BUIJISIAA1 APIOHUX KOBAHUX 3JII3HUX YACTHH, 110 BIUBAIUCSA B HOTU KOHsIM. OcTaHH1
Maju XapakTep OINEpaTMBHUX 3aropo/KeHb. Y MI3HIMKX BiWHAX: pyWHYBaHHS,
CIYCTOIIEHHS Ta 1HII BUAM YKPIIUIEHb NEpell AISUIbHICTIO MPOTUBHUKA MOYMHAIOTH
3HAaXOAUTU COO1 IIMpIIE 3aCTOCYBaHHs, HAUacCTIIIEe BIMBAaIOYNCHh y TIEBHY CHCTEMY,
SK YaCTWHA TJIaHY BiifHM a00 MpUBATHOI BIMCHKOBOI CHeIiaibHOI omepaiii. Y BiifHaxX
XVIII 1 XIX crosiTh y MacoBOMYy MaciuTall 3aCTOCOBYBAJIMCA CIAIOBAHHS Ta
pYHHYBaHHSI MOCTIB Ha HUIAXaX BIAXOAY BiichbK. Jlo mpukiaay y JOKaJbHUX BiifHaX

OMEpaTUBHI 1LJII — CTUCHYTH, YNOBUIBHUTH YW 3aTPUMATH HACTYI 1 MPOCYyBaHHS

213



CYNPOTHBHUKA;, TOPYIIUTH PETYISIpPHE TMOCTadaHHS BIACBK Ta POOOTYy iX THILY;
SKHAHOUIBIIIE BIATATHYTH CHJI 3 (PPOHTY Ha OXOPOHY TEPHUTOPIH; 3aIy4CHHS Ha
BIJTHOBJICHHS pyHHYBaHb BEJIUKHUX CHUJI, KOIITIB Ta 4acy; 3aBIaHHs CTPAaTETiyHOTO Ta
€KOHOMIYHOTO TOPSAIKY — HE 3aJMIIATH Ha TEPUTOPii, [0 €BAKYIOETHCS, KOIITIB,
HEOOX1THUX TPOTUBHUKY Ha BEJICHHS BIMHM, 3pYHHYBATH MOTO €KOHOMIUHY 0a3y.

JlocBig 3acToCyBaHHS 3aropojKeHb Yy 1UMX BIHHAX JI03BOJISIE 3POOUTH
BHCHOBKH:

- pyHHYBaHHS TMPOBOJUIIUCS Ha BEIUKIM TepUTOpii Ta BUMaraiu Jyis
MITOTOBKK Oararo 4acy, CHJI Ta 3ac00iB;

- [IUPUHA CMYTH, 0 PYUHYETHCA 1 3aTOPOIKYETHCS, He0OX1aHa Oyna AJis TOTo,
00 MPOTUBHUK HE MIT OOIMTH B KOPOTKHI TEPMIH CMYTY, MPUBEICHY B OOMOBUMI
CTaH, HE MPUJATHUH IJIs PyXy, MAHEBPYBAaHHS 1 BEICHHSI 0010;

- 3aropo/UKCHHS 1 pyWHYBaHHS TMpPH 00XO/l HApOCTalu IMOCTYNOBO, TEpe,
3HOBY 3alHATOI0 OOOPOHHOIO CMYTOIO, IO JIO3BOJIJIO MPOTSATOM TPHUBAJIOIO 4acy
1030aBUTH aKTUBAIlll HACTYMAJIbHI il ;

- BIJICTYN BIMCHK 3/1MCHIOBABCS y 3aJIEKHOCTI BIJ] 3aTOPOKEHb 1 pyWHYBaHb
npH crpoOi nepexoay B KOHTPHACTYII, IM JTIOBOJUIIOCS JI0JIATH MOABIAHY MEPEUIKOAY:
Mo-TiepIe, omip MPOTUBHUKA, IO IMIIMIIOB 10 000POHHOI CMYTH 1, TO-APYTe, CBOIO
MIePENIKO/Ty 3aropoIKeHOT 1 3pyHHOBAHOT MiCIIEBOCTI;

- pyiiHYBaHHSI HOCHJIM XapaKTep CIyXOU 3aropo/KeHb 1 y CBOIO Yepry JaBaliu
Halkpaiui eexT, TOOTO MiABUIIYyBaJIA OMp PyWHYBaHb;

- BUKOHABISIMU PYWHYBaHb OyJIM CTeIlialibHI 3arOHM Ta [IUBUIbHI OpraHizariii;

- pyWHYBaHHs, 110 TPOBOAMJIMCA CHUCTEMATUYHO 1 Ha BEJMKUN MO NIUOUWHI 1
IIUPHHI TUIOITI, BIUTMBAIM HE TUTPKMA Ha OKpeMi 001 abo omeparlii, aie 1 Ha BIAHY Y
LLJIOMY.

3a3HaveHi BUIIE MPUYMHM OCTATOYHO 3HAWIIIN CBIM BIJOWTOK Yy IUPOKOMY
3aCTOCYyBaHHI MPU MAacCOBUX PYyWHYBAaHHSIX, CaM€ CTBOPEHHS 30H pyWHYBaHb y cdepi
BIMCHKOBHUX OTepalliif, TPOBEICHUX BINCHKOBUMHU Ipynamu. OneparuBHa 3HAUYIIICTh
pYWHYBaHb 1 3arOpOKeHb y XOJi BHUIIE TMEpeTideHnX BOE€H 1, ocobmuBo, I[lepmioi

CBITOBOI BIMHM BHSBWJACS B iX CHELIaJbHOMY 3aCTOCYBaHHI INpHU 3a0e3MeueHHI
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BiIX0Omy apmiit micist mopasku [2,34]. Takok BOHU BUKOPUCTOBYBAJIHCS:

- Y NPUKOPAOHHUX OOMOBHMX IisiX, 3 METOI0 BUTpAlly yacy JJIsl Ooprasizarii
000pOHU Ha HOBIH TEPUTOPIT;

- IPU HAaBMHUCHOMY BIXOA1 Ha OKPEMUX IUISTHKaX TEPUTOPiaibHOI 000OpOHHU 3
METOI0 CKOPOYEHHSI (PPOHTY, BUAUICHHS PE3E€pPBY Ta MOro MEpeKUAaHHS J10 TIISTHOK
IPOPHUBY, & TAKOXK 3a00POHH MOXJIMBOTO KIUJIBKICHOTO HAPOCTaHHS MPOTHBHUKA Ha
BOXJIMBUX HampsMKax. Y MUIOMY Ied mepiof 00'€KTHBHO CKJIAJAa€ThCs 3 IT1JI01
CUCTEMHU TAKTUYHUX 1 OINEpPaTUBHUX OTOPOXK, CIOPYHd, CHUCTEMHUX Oy/iBelb.
OnepatuBHI 3aropoxi — 1€ 3a3dajerigp, CIUIAHOBaHI Ha BCIO TIMOMHY OOOpOHU
ONepaTUBHUX 00'€THAaHb MACOBI pyiHAaIli KOMYHIKAI[i{, BIJMOBIJHA IMIATOTOBKAa 0
HiJPUBY MOCTIB, 3aJlI3HULIb, TYHENIB TOUl0. OnepaTuBHE 3aCTOCYBaHHS TaKOro THUILY
CIIOPY/l Y HACTyNaJbHUX OIEpallisiX 3aiMae YuMaio MiCIisl, OCKUIbKH Yy LIeH TepioJ He
3HAMIIIA CBOTO BIJIMOBITHOTO BUPIIIEHHS MTpo0iemMa pO3BUTKY IPOPHUBY MO3UIIIITHOTO
¢poHTy y mMOuHY. 30KpeMa, HE 3HAWIUIM BUPIIICHHA 3aBJaHHS 3a0e3MeueHHS
(bnaHTiB yogapHUX yrpylnoBaHb Ta 3aKPIMUICHHS JOCSITHYTHX TEPUTOPIaIbHUX YACTHH,
110 MPU3BOAMIIO A0 3AJMILEHHS 3alHATUX y XO/1 BEACHH Olepalliil IeBHUX panoHIB
9yl OAWMHWYHUX mTo3umii. [IluTaHHs 3acToCyBaHHS 1HXXKCHEPHHX CHOpYH TIpU
3a0e3MeueHHl Omepalliii Majio CBOE 3aCTOCYBaHHS IIOAO CHEIlaJbHUX 3arOpOKEeHb
abo pyiiHyBaHb, 1 Tiepen0adanocs JUIIe y MPoIeci BIXOMy ONEPaTUBHUX BIMCHKOBHUX
o0'eqHanb. TakuM YMHOM, CIOYATKy 3aCTOCYBaHHS IHXCHEPHUX CIIOpYd B
OMEepaTUBHOMY MacmiTabl BUIISANAE, SK CTBOPEHHS BIAMOBIAHUX CMYT MAacCOBHX
pYWHYBaHb 1 3arOpo/UKEHb Yy IUIOMY, y MIpy MOXJIHMBOCTI BiIXOAY BIMCHK, 1 MpHU
CHenlajJbHUX ONEpaTUBHUX NeperpynyBaHHAX [3,87]. 3a MHUHY/NE CTONITTS BIJOMO
Oarato TPUKIAAIB 3aCTOCYBAaHHS ONEPATUBHUX 1HXKEHEPHUX CIIOPY, fKI 3Irpaid
31€01IbIIOT0 TO3UTUBHY poib Yy OOMOBHX MdisiX apMid, 1, KOTpl, BIIACHE
BUKOPHUCTOBYBAJIM II€M MOTY>KHUW €JIEMEHT 1HXKEHEPHOTO MHCTEITBA, 1 TEXHIYHO, 1
MPaKTUYHO.
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VIIK 004
UCCJIEJJOBAHUE BO3MOKHOCTH COBEPIHIEHCTBOBAHMS
MOJIEPHU3AIIMA YCTAHOBOK JOCMOTPA ADPOIOPTA

Habsacos Epuap PamazanoBuu

MaructpaHnTt 2 Kypca 1o cenuaibHOCTH
PoboToTexHrka u MexaTpoHUKa

Kazaxckuil HallMOHAIBHBIA UCCIEA0BATEIBCKUI
texHnueckui yausepcuretr umenu K. . Cartnaesa
r. Anmarel, Kazaxcran

AHHoOTanusi: B nocinegHue gecaTwieTuss 0€30IIaCHOCTH B adponopTax
CTAHOBUTCS OJIHOM M3 Ba)XHEHIMX 3a1ay riaoOanpHOro Mmacirabda. B ycnoBusx
OBICTPO Pa3BUBAIOLIMXCS YTPO3 TEPPOPHU3MA, KOHTPAOAH bl U APYTUX KPUMHHAIBHBIX
aKTOB, CUCTEMBI JOCMOTpPA MACCAKUPOB U Oaraxka JOJKHbI OTBEYATh CAMbIM CTPOTUM
CTaHJIapTaM M O0ecleuynuBaTh MAaKCUMAJIbHYI 3(QQEKTUBHOCTh NMPU MHUHUMAIbHOM
BpeMeHH 00paboTku. OJHAKO TPAaJUIUOHHBIE METOABl JOCMOTpA, TaKUE Kak
PEHTI€HOBCKHUE aIMapaThl, METAUIOACTEKTOPbl U JIPYTU€ MEXaHMYECKHE CHUCTEMBI,
y’K€ He CIOCOOHBI CIIPaBUTHCSI C COBPEMEHHBIMM BbI3oBaMu. Ha cerogusiHuil 1eHb
CYILLIECTBYET HEOOXOAMMOCTh B 00Jie€ TOYHBIX, OBICTPHIX W THUOKHUX PEIICHMSX,
KOTOpBIE CMOTYT UHTEIPUPOBATh HOBEHININE JOCTHKEHHSI B 00JIACTH TEXHOJOTUH.

JlanHass ~ craThd  HampaBl€HAa  HA  MUCCIENOBAaHWE  BO3MOYKHOCTEHN
COBEpULIECHCTBOBAHUS M MOJEPHU3ALMK YCTAHOBOK JIOCMOTpa B a’ponoprax, ¢
aKIICHTOM Ha BHEAPEHHUE BBICOKMX TEXHOJIOTMM, TaKUX KaK HCKYCCTBEHHBIN
MHTEJUIEKT, MAllIMHHOE 00y4YeHHEe, KOMIIBIOTEPHOE 3PEHUE U APYyrre HHHOBAMOHHbIE
noaxoabl. llensto pabOThI SBASETCS aHAIM3 TEKyUIUX MpodJieM B cHCTeMax
JOCMOTpa, BBISBIEHUE CJa0bIX MECT W TMPEAJIOKEHUE IyTell HuX peleHus ¢
MCIIOJIb30BAHUEM TEXHOJIOTUHM, KOTOPBIE CITOCOOHBI MOBBICUTH TOYHOCTh, CKOPOCTh U
0€3011aCHOCTb MTPOBEAECHUS JOCMOTPA.

B pesynbraTte pa®oThl npeasiaraeTcs KOMIUIEKCHAsT KOHUENIUS MOJAEPHU3ALNN

YCTaHOBOK JOCMOTpPA, KOTOPass BKIOYACT HE TOJIBKO BHCAPCHNUEC HOBBIX TCXHOJ’IOFI/II\/’I,
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HO W ONTHMH3AIMIO Pa0OTHl CHCTEMbI B IIEJIOM. OTH W3MEHEHHS MOTYT CTaTh
BaKHBIM IIIarOM K CO3JIaHUIO OoJiee Oe3omacHoi u 3PPEKTUBHON CHCTEMBI IOCMOTpa
B adpOIOpPTax, COOTBETCTBYIOIICH COBPEMEHHBIM TpPEOOBAaHUSAM U CTaHAapTaM
0€30macHOCTH.

KawueBble cjoBa: AdpONOPTHI, CUCTEMbI JOCMOTPA, HMCKYCCTBCHHBIM
MHTE/UICKT, MAIIMHHOEe OOydYeHHe, KOMIIBIOTEPHOE 3pCeHHE, O€30MacHOCTb,
pacrio3HaBaHWE  JIHII, BHJICOAHAJINTHKA, WHHOBAIIMOHHBIC  TEXHOJIOTHH,

aBTOMaTu3alusi.

C yBenmMYEeHHEM YHCIIa MTACCAKUPOB M KOJMYECTBA PEUCOB B MEXKIYHAPOTHBIX
a’pomopTax BO3pACTaeT 3HAYMMOCTh oOecrieueHuss Oe3zomacHOCTH. OAHUM U3
KITFOYEBBIX DJIEMEHTOB 0€30MacHOCTU sBIsETCS 3(PQPEKTUBHAS CHUCTEMa JIOCMOTPA,
KOTOpas I0JIKHa OBITh CIIOCOOHA ONEPATUBHO U TOYHO BBIABIIATH YIPO3bl, TAKUE KaK
Opy’Kue, B3pbIBUATHIC BEIECTBA WM JApPYTUE OINACHBIE MPEAMETHI, MPU ITOM
MUHUMU3UAPYS BpeMs OXHIAHUS I TmaccaxupoB. [lodTOMy pa3BUTHE HOBBIX
TEXHOJOTMM M METOJI0OB, OCHOBAaHHBIX HA HCKYCCTBEHHOM HHTEIUIEKTE U
aBTOMATH3AIMH, CTAHOBUTCS HEOOXOMUMBIM JJisi TOBBIMIEHUS 3()PEeKTUBHOCTH
pabOThI TAKUX CUCTEM.

OnHOM M3 OCHOBHBIX MPOOJIEM SIBIISIETCA YEJIOBEUECKUN (paKTop: OnepaTopsl,
KOTOpBhIE 00pabaThiBalOT HM300paKEHUS C PEHTICHOBCKHUX AamnmnapaTtoB, MOTYT HE
3aMETUTh CKpPBITBIE YIpO3bl M3-32 YCTAJIOCTH, HU3KOW KBaJU(UKALIUU WIU
HEJ0CTAaTOYHOTO BHUMAHUSI.

WU, ocHOBaHHBIA Ha aNrOpuTMax MAIIMHHOTO OOYY€HHS U KOMIbIOTEPHOTO
3peHus, CIOCOOEH 3HAYUTENBHO YIYYIIUTh TOYHOCTH M CKOPOCTh 00pabOTKH
JAHHBIX, TOJYYEHHBIX C pa3NUYHBIX CEeHCOpoB. OmHON W3 THaBHBIX 3a7ad
MCKYCCTBEHHOI'O MHTEJUIEKTa SIBJIIETCS aBTOMATHUYECKOE pacro3HaBaHUE OOBEKTOB,
TaKUX KaK OpyXHe, 3anpelieHHbIe IPeIMEeThI WK B3pbIBUaThie BemecTBa. M moxer
00y4JaThCsl HA OTPOMHBIX 00bEMAax JaHHBIX, YTO MO3BOJISET CUCTEME aIallTUPOBATHCS
K Pa3jMyYHbIM CUTYalUsIM U yIIy4lIaTh CBOU PE3YJbTAThI C KaXIbIM aHaIu30M [1].

Cucremnr WU MOI'YT HMCIOJB30BAaTLCA JId  aHalli3a PCHTICHOBCKHX
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n300pakeHmit O6araxa, BUIEO C Kamep HAOIIOECHUS U JaKe JIJIsl paClIO3HABAHUS JIHII.
B oTnnuune ot TpaAMIMOHHBIX MeTOA0B, U MOXeT aHaIM3UpoBaTh N300paKEHUS U
BUJICOTIOTOKA B PEaTbHOM BpPEMEHU, MACHTHU(PUIUPYS MOTEHIMAIbHBIE YIpo3bl 0e3
y4acTus yejoBeka [2].

IIpenmymecrBa Baeapenuss MU B cucremy nocmorpa

IloBbllIeHHME TOYHOCTH pacno3HaBaHusd 00beKTOB: (COBpEMEHHBIE
QITOPUTMBl  MAIIMHHOTO  OOy4YeHUs  CHOCOOHBI ~ TOYHO  pacro3HaBaTh U
KJIacCU(UIIMPOBATH OOBEKTHI, YTO MO3BOJIIET 3HAYUTEIBHO YMEHBIIUTH KOJIMYECTBO
JIOKHBIX CpabaThIBaHUM.

Yckopenue o0paboTku aanubix: MU-cuctembl criocoOHBI aHAIU3UPOBATh
0osblIMe 00BbEMBI JaHHBIX 32 KOPOTKHI IPOMEXYTOK BpPEMEHU. DTO IMO3BOJISIET
YCKOPUTh MPOLECC OOCMOTPA, MUHUMHU3UPYS OYEpEId U BpEMs OXUIAHUS IS
naccaxupoB. B ornmume oT mroaei, KOTOpble MOTYT JONYCTUTh OLIMOKY H3-3a
yCTaJoCTU WM HeBHUMaTenbHOCTH, MM MoxeT paboTaTh KpyriocyToyHo U 0e3
MEePEPHIBOB.

AJanNTHBHOCTH W YyJay4dlieHHe co BpeMeHeM: OJIHMM U3 KIHOYEBBIX
npeumymects MW sBasercs cnocoOHOCTh K camMoo0yuyeHuto. CucTemMa MOMXKET
yJIy4dlIaTh CBOM PE3yJIbTAThl C KA AbIM HOBBIM aHAJIU30M JIaHHBIX [3].

NuTerpaumus ¢ apyrumMm TexHosoruamm Oe3zomacHoctu: WM MoxHO
MHTETPUPOBATh C APYTMMH CHCTEMaMH O€30MaCHOCTH B a’pornopTax, TAKUMHU Kak
CUCTEMBI PACHO3HABAaHMs JIMI] WIM BHUJICOAHATUTUKHA. IJTO IO3BOJSET CO3/aTh
KOMILJIEKCHYIO CHCTEMY 0€30I1acCHOCTH, KOTopasi OyAeT paboTaTh Ha pa3HbIX YPOBHSIX —
OT MIPOBEPKHU Oaraxa 10 MOHUTOPUHTA MACCAKUPOB [4].

MHorue mMexIyHapOoaHbIE a3pOIOPTHI YK€ HAYaJIn BHEAPATH TexHomoruun N
B CBOIO paboty. Asponopt lllanxas UCMOAB3yeT CUCTEMY MAITUHHOTO OOy4YEeHUS IS
aHaJlu3a PEHTICHOBCKUX M300pakeHUM Oaraxka. OTH CHCTEMBbl MOTYT TOYHO
pacno3HaBaTh  3alpEIICHHbIE IPEAMETHl W aBTOMAaTUYECKH  MapKUpPOBATH
MO/I03pUTENbHBIE OOBEKTHI JIJISl AAJIbHEUIIIEH TPOBEPKH.

CoBpeMEHHbIE TEXHOJOTHH PACIIO3HABAHUS JIMI U BUACOAHAIUTUKH UIPAIOT

BAKHYIO POJIb B YJYYIIEHWHU CHUCTEM O€30MAaCHOCTHM B a’pomnoprax, obecrnedyuBas
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0osee OBICTPBI M TOUYHBIM KOHTPOJIb 32 MACCAXUpPAMU U HUX JCHCTBUSAMHU. DTH
TEXHOJIOTMM HE TOJBKO IO3BOJSIOT MOBBICHUTH YPOBEHb O€30MIaCHOCTH, HO H
3HAYNTEIBHO YCKOPSIOT IPOLECCHI JOCMOTpa M NPOBEepkH. [cmoap3oBaHMe
QITOPUTMOB MAIIMHHOTO OOYYEHHsS W KOMIIBIOTEPHOI'O 3pEHUS JJIs PACIIO3HABAHUS
JMI] ¥ aHaJIW3a BUJEONOTOKOB Ja€T BO3MOXKHOCTh CO3/1aBaTh Oosiee 3PEKTUBHBIE U
Oe3omacHbIe CHCTEMEI [5].

TexHonorum pacrno3HaBaHUs JUL IIUPOKO MPUMEHSIIOTCS B a’poIopTax JJis
HOBBIIEHUS] OE€30MACHOCTM W  YJIYYIIEHHs KIMEHTcKoro ombiTa. CHcreMa
pacno3HaBaHMS JUL UCIOJIb3YET KaMephbl U AJITOPUTMbI MAIIMHHOTO OOYYEHHS IS
UIEHTU(UKAIMU W BEpUPUKALMHU TACCAXKUPOB, YTO IO3BOJSAET OBICTPO M TOYHO
ONPEAECTUTh UX JIMYHOCTH [6].

Ipunoun padorbi: CucremMa pacno3HaBaHWs JIMI CHadaiga (PUKCHPYET
M300paXKeHHe Jula MaccaXupa C TOMOIIbIO KaMep BHJCOHAOIIOACHUS. 3aTeM
M300paKeHNE aHaJU3UPYeTCs U CpPaBHUBAETCA C 0a3aMM JIaHHBIX, COIECPKALIUMU
¢doTorpaduu, U3 NaCHOPTHBIX JAHHBIX WJIM paHee MOJIyYeHHBIX 3anuceld. Ecnu nuio
COBMAJIAET C JIUIOM U3 0a3bl JaHHBIX, 1ACCAXKUP aBTOMATUYECKU UACHTU(DULIUPYETCS.

IIpeumymecTBa pacno3HaBaHUs JIMIL:

1. Yckopenue mnpomecca gocmorpa: Cuctembl pacrno3HaBaHUS — JIMIL
MO3BOJIAIOT  OBICTPO M TOYHO  HWACHTU(DULIMUPOBATH  MACCAKUPOB, MHUHYS
TPaJAULIMOHHBIE METOJbI TPOBEPKHU JOKYMEHTOB U MACHOPTU3ALMH, YTO 3HAYUTEIHHO
COKpAILAaeT BpeMs 0KUIAHUS B OUEPENISIX.

2. IloBbleHHe TOYHOCTH: B OoTiauyMe OT py4YHBIX MPOBEPOK, KOTOPHIE
MOTYT OBITh MOJBEPKEHBI YEIOBEUECKUM OIIMOKAM WM YCTaJOCTH, PAClIO3HABAHHE
JIMI SIBJISIETCS 00JIee TOUHBIM M HEMIPEPHIBHBIM ITPOLIECCOM.

3. YiayduieHue KOHTPOJIS 3a mnaccaxkupamm: Pacrno3HaBaHue Il
oMOoraeT ObICTpO OOHAPYKUThH B a3POIOPTY JIMIIA, HAXOSAIIMECS B MEXKTyHAPOIHBIX
PO3bICKaX WU C NOAACIbHBIMU JOKYMEHTaMH [7].

Pe3yabTarhl IpMeHeHUsI PACTIO3HABAHMSA JIUIL:

1. CHuxkeHHe 4YHMCJIa MHUUACHTOB: TEXHOJOTMs pacrno3HAaBAHMS JIMIL

IMIOMOTacT BBIABIIATL TCPPOPUCTOB HUJIM IMMPECTYITHUKOB €€ A0 TOI'0, KaK OHHU BOﬁHYT
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B 30HBI MOBBIIIEHHOW OE30MACHOCTH, YTO MO3BOJISET MPEJOTBPATUTh BO3MOXKHBIC
YTPO3BI.

2. IloBbimienne Oe3omacHocTH: IIpu MHTErpanuu ¢ MEXIyHapOIHBIMU
0azamMH JaHHBIX O MPABOHAPYIIUTENSAX WIM TEPPOPUCTAX, CUCTEMBI PACIIO3HABAHUS
JUL MOTYT aBTOMAaTHYECKH CBEPATh JAaHHBIE MACCA)KMPOB U OINOBELIATh OXpaHy O
NOTEHIMAIBHBIX YIPO3aX.

3. YayulmeHue — maccaxkuponoroka:  bmaromaps  ObicTpomMy U
aBTOMATUYECKOMY IPOLECCY BepU(DUKALMU [TaCCaXKUPOB, OUEPEIU HA KOHTPOJIBHBIX
MYyHKTaX 3HAYUTEILHO COKPAIAlOTCs, MOBBIIIAsi KOMPOPT IMyTEIIECTBEHHUKOB [8].

WuTerpanysi TEXHOJOTHHA paclo3HaBaHUs JIMI[ B CUCTEMY O€30MaCHOCTH B
a’pOIOPTax UMEET HECKOJIBKO BaXKHBIX IPEUMYLIECTB:

1. KoMmmiiekcHbINH MOAXO0/ K 0€e301MacHOCTH: Texuomorus
UACHTU(PULIMPYET JIMYHOCTH TMACCAKUPOB UYTO YIydlIaeT OOIIyl0 KapTHHY
0€30IMacHOCTH U JeJaeT ee 6oJiee BCECTOPOHHEH.

2. Ynpasienue 00JbIIMM IOTOKOM maccaxxupoB: B  ycrnoBusax
a’poIopTa, rie €KEIHEBHO IPOXOJUT OTPOMHOE KOJIMYECTBO IACCAKUPOB, TAKHE
CUCTEMBI TOMOTaroT 3(PPEKTUBHO YIPABIATh MOTOKOM JIIOJIEH, YCKOPSs MPOLECCHI
JOCMOTpa ¥ CHUKasi PUCKH OIINOOK.

3. IloBblleHne ypoBHSI A0Bepusi K cucreme: [laccaxxupbl MOTYT OBITH
YBEPEHBI, UTO CUCTEMA OE30MaCHOCTH B a3pOINOPTY UCIOJIB3YET CAMbIE COBPEMEHHbBIE
TEXHOJIOTHH, KOTOPbIE TapaHTUPYIOT 00Jee BHICOKYI0 TOUHOCTb M ONEPaTHUBHOCTH B
00paboTke naHHBIX [9].

IlepcnekTHBBI pa3BUTHSA

Bynymiee npuMeHeHusi pacro3HaBaHUS JIUI] CBSI3aHO C pa3BUTHEM Ooliee
COBEPILECHHBIX AJIFOPUTMOB W TEXHOJIOTHHA. B mepcrekTuBe MOXKHO OKUJIATh
YIIy4IIEHUS B CIEIYIOMUX 00IaCTAX:

. YBean4eHne TOYHOCTH PACIO3HABAHUSA JIMI[ 32 CUET HCIIOJIb30BaHHUS
0oJiee CIOXKHBIX AITOPUTMOB HEUPOCETEH, CIOCOOHBIX padOTaTh C M300PAXKEHUSIMU B
Pa3IMYHBIX YCIOBUSAX OCBEILIECHHS U paKypcax.

. I/IHTeraHI/Iﬂ C 6I/IOMeTpl/I‘IeCKI/lMI/I JAaHHBIMH, TAKUMH KaK OTIICHATKH
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MajbleB WU pPaayXKa TJa3, s CO3JaHus MyJIbTHU(PAKTOPHOU ayTeHTU(UKAIIIH,
KOTOpasi 3HAYMTEIHHO MOBBICUT YPOBEHb 0€30MTACHOCTH.

. AHa/Iu3 TOBeleHHI B peajlbHOM BpeMeHu: Buenpenue Oosee
CJIOKHBIX JITOPUTMOB JJIsI aHAJIM3a TTOBEJCHUS JIIOJICH B a3ponopTax, YTO MO3BOJIUT
OMEPATUBHO BBISBIIATh AHOMAJIUU U TIPEIOTBPATUTh MOTEHIIMAJIbHBIE YTPO3bI 10 TOTO,
KaK OHU CTaHyT cephe3HOM npobiaemoit [10].

Taoauna 1

CpaBHeHHe TOYHOCTH pPa3Ju4HBIX TexHoJoruii MU B mpouecce rocmorpa

Mopgea | Onucanue IIpumenenue | ToyHoCcTh Tounoc | TouHocTh
b MO eTH B CHCTEeMe | pacno3HaBa | Th BHIE€0AHAH
A0CMOTpa HHUSA JINIL AeTeKI | 3a
1101
00beKT
OB
YOLOvV | Moaens Ucnons3yercs | — 90-95% | 80-90%
5 r1yOOKOTo s OBICTPOTO
oOy4eHUs pacno3HaBaHU
VIS 1 00BEKTOB,
peabHOTO BKJIFOYast
BPEMCHH, 3ampericHHbIC
OPUECHTHUPOB | MPEIMETHI.
aHHas Ha
JIETEKITAIO
00BEKTOB.
OcHOBHOE
MPEUMYIIECT
BO —
BBICOKAs
CKOPOCTb.
YOLOVvV | Vnyumenna | Ucnonssyerc | 97-99% 92-97% | 85-90%
8 ' BepCUs | A VTS
YOLOVS c | pacno3HaBaHu
OoJtee g9 Ul U
TOYHBIMU OOHapyKEeHHUSI
pe3ynbTaTaMm | OpyKHsi/Tipen
u U | METOB B
MEHBIIUMHU | peabHOM
3aJIep)KKaMH | BPEMCHH.
IHoagxonut
IS
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pacro3HaBaH
ust KakK
00BEKTOB,
TaK M JINII.

FaceNe | Heiiponnas | MUcnonesyerc | 98-99% —
t CETh U1 | I B CUCTEMax
TOYHOTO JUTSE
pacrno3HaBaH | MACHTH(HUKAIL

ust U | uu
BepuQuKaIy | HacCakupoB U
u JIUIIL. | TPOBEPKU HX
Hcnone3yer | maHHBIX.
cs JUIS
CO3JaHMS
BEKTOPHBIX
npeCTaBIeH
WM JIUIL.

DeepS Moxers I%I_I%HOJ'IBS}’CTC — 90-95%

ORT OTCIIEKUBAHUS AT
OGBEKTOB, OTCJ'IC)KI/IBaHI/IV
OCHOBaHHas | Ha HBVH)KGHHH
TIIyOOKHX JoAen 1
HEUPOHHBIX OObEKTOB B
COTSIX. a’pornopTax.
[Ipumensiercs
IS
OTCJIC)KUBAHHUS
00BEKTOB Ha
BHIE0 B
peabHOM
BpPEMCHU.

B oroii Tabnuue npencrasieH 0030p moneneit MW, xotopsie Moryt ObITh

HCIIOJB30BaHbl AJIA pa3JIMYHbIX aACIICKTOB CUCTCMBI JOCMOTpPA B a3pOIIopTax.

1.

00beKTOB B peasbHOM BpeMeHu. YOLOVS ornuyHO chpaBisieTcss ¢ 3ajadei
JETEKIIMN OOBEKTOB, TAKUX KaK OPYXKHE, CYMKH WM TOJO3PUTEIbHBIC MPEAMETHI.
YOLOv8 — O©Oonee coBepilieHHass Bepcus,

TOYHOCTBIO M MEHBIIIMMU 3a7epKkamu [11].

YOLOVS u YOLOV8 — 3T0 o4eHb OBICTpBIE MOJETHU JJIS JETEKIINH
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2. FaceNet — sTo Mozenb, cienuanu3upyroIascs Ha paclio3HaBaHUU JIUII.
Ona wucmons3yeTcss il Bepu(HUKAIMKA JTUIHOCTEH TMACCAXHPOB, UYTO SBISETCS
KPUTHUYECKA BaXKHBIM 3JIEMEHTOM Oe3zonmacHocTH B adpomopTax. FaceNet umeer
BBICOKYIO TOYHOCTH B Pacrio3HaBaHuU JuIl, mocturas 98-99%.

3. DeepSORT — anroputM OTCICKHBAHHS OOBEKTOB, KOTOPBIU
UCIIOJIb3YeTCS JUIsl MOHUTOPUHIA JIBMXKEHMSI JIIOJIEH M MPEAMETOB B pPEAbHOM
BPEMEHU. DTOT QJITOPUTM TIO3BOJISIET TOYHO OTCIICKHUBATh OOBEKTHl HAa BHUACO H
MIOMOTAeT B YNPABJIECHUU MTOTOKAMU NAaCCaKUPOB.

DTH MOJETN MPEIOCTABISAIOT Pa3HbIE YPOBHU TOYHOCTH B 3aBUCHMOCTH OT HX
crenuanu3anuu. BpiOop mnoaxoasumiell MoJenud 3aBUCUT OT chenuduku 3ajad,
KOTOpBIE CTOSIT MEPe]] CUCTEMON JIOCMOTpa B a’dporopTax, TAKUX KaK pacrno3HaBaHHE
JIUII, TETEKITUS OPYKHSI FUIA OTCIICKUBAHKE TTOJ03PUTEIBHON aKTUBHOCTH.

B xone mpoBen€HHOTO UCCaeI0BaHus ObLT PACCMOTPEH MPOIECC BHEAPECHUS U
MIPUMEHEHUSI COBPEMEHHBIX TEXHOJIOTHI B CHCTEMBI JOCMOTpa a3pONoOPTOB, BKIFOYAS
MCKYCCTBCHHBI MHTEIUIEKT, PACIO3HABAHUE JIMI, BHUJACOAHAIN3 W aBTOMATH3AIHIO
npoiieccoB. [IpuMeHeHHe ITHX TEXHOJIOTHMI MMEeT 3HAUYMTENIbHBIN MOTEHIUAN IS
MOBBINICHUST 0€30MTaCHOCTH, YMEHBIIEHUS BPEMEHH TPOXOXKICHUS JIOCMOTpa,
CHUKEHUS OTIEPAlIMOHHBIX 3aTpaT U YIyUIIeHUsI 00IIETo OMbITA MaCCAKUPOB.

B pesynbrare BHeApeHUs MHHOBAIIMOHHBIX TEXHOJOTHUW B CHUCTEMY JOCMOTpa
a’poropra yBeauuuBaeTcs oOmias 3(hPeKTUBHOCTh pabOThl adpPOMOPTOB, CO3AAIOTCS
ycioBusl i71st 6oJiee 6€30macHOro U KOMQOPTHOTO OOCTYKMBAHUS MACCAXUPOB. Tem
HE MEHEe, HeOOXO0IUMO TPOJI0JDKATh aallTUPOBATh U COBEPIICHCTBOBATh CHCTEMEI,
VYHUTHIBAasl JUHAMAYHOE PA3BUTHE TEXHOJOTUH W HW3MCHEHHS B IOTPEOHOCTSIX
MaCCaXXUPOB.

bynaymue wccrmenoBaHuss W BHEAPCHHS] JO/DKHBI OBITh HAIpaBiCHBI Ha
UHTerpanuio  emé Oojee  BBICOKOTEXHOJOTUYHBIX  PEIICHUN, TaKWX  Kak
OonomMmerpuyeckas uaeHTU(DHKaIMA, 9YTO obecrneunut emé OOMbInyt0 0e30MacHOCTh U
ya00CTBO IS BCEX YYACTHUKOB TIpormecca. TakuMm oOpa3oM, BHEIPCHHE
MCKYCCTBEHHOTO MHTEJIJIEKTa U aBTOMATU3UPOBAHHBIX CHUCTEM B adpOMOPTaX — ITO

HC IIPOCTO HIar K yIy4IICHHIO 6C3OHaCHOCTI/I, HO 1 HCO6XO)II/IMO€ HaIrpaBJICHUC JIA
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MOBBILICHUS 00111eH 3P(HEKTUBHOCTH paObOThI TPAHCTIOPTHBIX OOBEKTOB B OYAYIIIEM.
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VIIK 656.073:339.543(477)(4-6EC)
HOBI BUKJIMKH JIJISI MUTHOT'O TIOCEPETHUAIITBA B YKPAIHI B
KOHTEKCTI IMIUIEMEHTAIIIi 3AKOHOJIABCTBA €C

KopooOkoBa Osiena MukosiaiBHa

KaHIUAaT EKOHOMIUYHUX HayK, TOLEHT
HaBuanbHO-HayKOBUI THCTUTYT MOPCHKOTO Oi3HECY
Onecbkuil HalllOHANBHUNA MOPCHKHI YHIBEPCUTET
M. Oneca, Ykpaina

AHoTamisi: Y cTarTi JAOCHIIXEHO OCOOJIMBOCTI PETYJIIOBAHHS MHUTHOTO
MOCEPE/IHUIITBA B YMOBax IMIUIEMEHTallll HOpM MUTHOro mpaBa €C y HalllOHaJIbHE
3aKOHOAABCTBO. JloBeneHO, 1110 MUTHE TIOCEPEIHULTBO €  1HCTPYMEHTOM
3a0e3nedyeHHs] €(PEeKTUBHOro (PYHKIIIOHYBaHHS MIKHAPOJHHMX TOBAPHUX IOTOKIB.
PO3KpUTO CYTHICTH 1HCTUTYTY aBTOpH3allli MHUTHOrO Opokepa sSK IHCTPYMEHTY
COpPOIICHHS MHUTHHUX TPOLEAYp Ta TMPHUBEACHHA pPETYISITOPHOI CHCTEMU Yy
BIIMOBIIHICTh 70 cTaHAapTiB €C. BHUCBITIEHO KJIIOYOBI BUMOTHU JO OTPUMAHHSA
aBropm3ailli, mo O0a3ylThCsi Ha MIAX0Jax N0 (PYHKIIOHYBaHHS aBTOPHU30BAHHUX
ekoHOMIyHMX omnepatopiB (AEO). ApryMeHTOBaHO, 110 BIPOBAIKEHHSI aBTOpH3allli
CIpHSiE TIPO30POCTI MUTHOTO AAMIHICTPYBaHHS, 3MEHIICHHIO aJMIHICTPATUBHOTO
HAaBAHTAKEHHA Ha O13HeC 1 3a0€3MEeUEHHIO BIAMOBIAHOCTI MI)KHAPOIHUM CTaHIApTaM
y chepi MUTHOT JIOTICTUKH Ta TOCEPEAHUIILKOT TISUTBHOCTI.

Kiro4oBi cinoBa: MuTHe TOCEPEIHUUTBO, YIOCKOHAJIEHHS MHUTHOIO
pEryJIIOBaHHS, aBTOpH3allii MUTHOrO OpoKepa, MHUTHHI OpokKep, IMIUIEMEHTaLls
MuTHOTO mpaBa €C, rapMoHi3alls 3aKOHOJABCTBAa YKpaiHu 3 mpaBom €C, MuUTHa
JIOTICTHKA, MDKHAPOJHI JIAHIIOTH TIOCTa4aHHS, aBTOPU30BAHUN EKOHOMIYHHIMA
oriepaTop, CIHPOIICHHS MHUTHHUX TWpoleayp, Yroaa mpo acomiarito YkpaiHa—€C,

30BHINIHHOCKOHOMIYHA J1SUTHHICTh, MIXKHAPOIHA TOPTIBIIS, €BPOIEHCHKA IHTETpAaIlis.

3rilHO0 3 TOJOXEHHAMH YTOAM TPO acomiamito MK YKpaiHOw Ta

€BponenchrKuM

227



Coro3omM, YkpaiHa BUKOHY€E CBOI1 3000B’3aHHSI LUISIXOM BHKOPHUCTAaHHS TPbOX
OCHOBHUX MEXaHI3MIB: TapMOHi3aIlli, TPAHCHO3WIi Ta NPUETHAHHSI 10 MIXKHa-
poaHux pgoroBopiB. Ilimxig rapmoHizarmii 3acTOCOBYETbCS TOMIl, KOJHU BHUHHMKAE
nmoTpeda y NMPUBEIEHHI HAIIOHAJBHOTO 3aKOHOJABCTBA Y BIAMOBIAHICTH JO BUMOT
nupekTuB €Bponeiicbkoro Coto3y. ¥ Tux BUNaaKax, koiu ctanaaptu €C 3akpirieHi
y periamMeHTax, 3acTOCOBYEThCS MEXaHI3M IMIUIEMEHTalli, M0 nependayae
Oe3rmocepeIHe BIPOBAKEHHS HOpM TipaBa €C y HaIllOHAIBHE 3aKOHO/IAaBCTBO 0€3 1X
icroTHOi anmanramii. [l «TpaHcno3uili€o» po3yMieTbes TepeHic «acquisy €C y
MPaBOBI CHUCTEMHU TPETIX KpaiH 3 METOI0 JOCATHEHHS «aJarTallii», «30JuKEHH,
«rapMoHi3alii», «yHi(ikamii» HallloHaIBHOTO Mpasa 3 «acquis» €C [1].

[lle omuuM e(QEeKTUBHUM I1HCTPYMEHTOM BHUKOHAHHS TIOJIOKEHb YTOIU
€ IpUEIHAHHS 1O MDKHAPOJIHUX J0roBopiB €C ab0 ykiIajeHHs HOBUX MIXKHAPOJIHUX
yroa. lle mo3Bomnsie Ykpaini aganTyBaTH CBO€ 3aKOHOJIABCTBO O €BPOIEHUCHKUX
CTaHJapTIB Yy Pi3HUX cepax.

B ymoBax immiemeHTanii HOpM MHUTHOro mnpaBa €C y HallOHaJIbHE
3aKOHOJIABCTBO OCOOJIMBOI Bard HaOyBae MUTHE MOCEPETHUITBO SIK 1HCTPYMEHT
3a0e3nedeHHs] €(PEeKTUBHOro (DYHKIIIOHYBaHHS MDKHApPOJHHUX TOBAPHUX IOTOKIB.
Curyariig B YKpaiHi CyTTEBO 3MIHUJIACS MICIIA TTOYATKy BOEHHHUX MOJINA. Y CydacHUX
yMOBaxX, IO CKJaJuCsi B KpaiHi, BUHUKIA HEOOXIAHICTh IOBHOI TepeOyaoBH
HaJIaro/PKeHUX paHille TPAHCIOPTHUX MAPLIPYTIB, IX PETEILHOTO OOIPYHTYBaHHS Ta
onTuMizalii [2]. 3a IKUX MiCTaB BUHUKIU i BEJIMKI 3MIHU Y MUTHIH JIOTiCTHUIl. MUTHI
oreparii OXOIUTIOIOTh Ba)XJIMBI ACMEKTH, TaKl K O(QOPMIIEHHS MUTHUX AEKJIaparlii,
CIJIaTy MUTHHUX IJIaTEXK1B, BIAMOBIIHICTH MUTHUM MpaBUJIaM Ta HOPMaM, a TaKOX
JOTPUMAHHS 1HIIUX MUTHUX TpOIEAyp. ITHOpyBaHHS IMX oOmeparlii, MoxKe
MIPU3BECTH JI0 3HAYHHUX 3aTPUMOK Yy TOCTABKaX, MOPYIIECHb 3aKOHOJABCTBA Ta HABIThH
BTpaTu ToBapia [3].

MuTHI TIOCepeTHUKH, 30KpeMa MUTHI OpOKepH, BIAIrparoTh KIOUYOBY pPOJIb Y
CHPOLIEHHI MUTHUX (POPMaJIbHOCTEHN, TPUCKOPEHHI NEPETUHY TOBAPIB Yepe3 MUTHUMN
KOPJIOH JIep)KaBU Ta 3a0e3NedyeHHl HAIXO/HKCHh MUTHHUX TUIATEXKIB J0 JIEPKABHOTO

Oromkery YkpaiHnu. B yMoBax moBHOMacmTabHOI BiMHHU, Ky BEIE pOCis MPOTU
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VYkpainu, pojib MUTHHX TTOCEPETHUKIB CTajla OCOOIMBO BAYKIMBOIO JJIsl 3a0€3MEUCHHS
cTaObUTBbHOTO (PYHKITIOHYBaHHS 30BHINTHHOCKOHOMIYHOI IisSTbHOCTI. BOHHM CyTTEBO
CIIPUSIOTH IMJABUIIEHHIO €(PEKTUBHOCTI MUTHHUX IPOIEAYp, BaHTAXIB 1 MiHIMI3aIlil
BUTpAT TPHU TMEPETUHI MHUTHOTO KOpHOHY. lle HaOyBae KpUTUIHOTO 3HAYCHHS IS
HIATPUMKH Oe3MepepBHUX MOCTABOK TOBAapiB B YMOBAaX BOEHHOrO CTaHy. Y Mepioj
BOEHHOTO KOH(IIKTY MHUTHa cHUCTeMa YKpaiHu 3a3Hana TpaHchopmaiii, 1o
CYIIPOBOJI)KYBAJIOCS OHOBJICHHSIM HOPMAaTHBHO-TIPAaBOBUX AaKTIB Ta MPOLEAYD.
3aBasku npodecioHani3My MUTHHUX OpOKEpIB BIAEThCS BYACHO JOTPUMAHHS
3MIHEHUX MHUTHHX HOPM 1 BHMOT, aJIallTOBAaHUX JI0 HOBHX BHUKIIUKIB B KOHTEKCTI
iMIieMeHTaniii npaxrtuii €C.

CydacHa mpakTUKa 3AIMCHEHHS MIDKHApPOJHOI TOPTIBII mHependavyae JiBa
OCHOBHI MIIXOAM JO OpraHizaiii 30BHIIIHBOEKOHOMIYHMX OMNepaliii: caMOCTIiHE
3MIMCHEHHS MIANPUEMCTBAMM MUTHUX MpOIEeAyp abo 3amydeHHs CIieliali30BaHuX
MIIIPUEMCTB-TIOCEPEIHUKIB, SKI  HANalOTh KOMIUIEKC TMOCIYr 13 MHTHOIO
opopmineHHsi ToBapiB. Ilpu npomy 3amydeHHs npodeciiHMX MUTHUX OpoKepiB
CIpusi€ MIABUIICHHIO PIBHA MpodecioHaNni3My MHUTHOTO O(QOpMIICHHS, MiHIMi3aIlli
PU3UKIB HEJOTPUMAHHS MHTHOTO 3aKOHOJABCTBA Ta 3a0€3MEUEHHIO CBOEYACHOTO
BUKOHAHHS (ICKAIBHUX 3000B’s13aHb.

V¥ rnoGanpHil TOProBeNbHIN €KOCUCTeM] MUTHI OpPOKEpH BIIITPAIOTh KIIFOUOBY
pOJIb Y HAJaroJKEHH1 3B 53Ky MIX KOMEpPUIMHUMH MTIAIPUEMCTBAMU T4 MUTHHUMHU
opraHamMyd B TMHTAHHSIX JOTPUMAHHS MUTHOTO 3aKOHOJABCTBA M YIpaBIiHHSA
JAHIIOraMu nocrayaHHs. Sk 3a3HadueHO B YTO/Il PO CHPOILEHHS TPOLEayp TOPTiBIi
CaiToBoi opranizauii Toprisii (BTO), MUTHI Opokepu € OCHOBHMMH YYaCHHKaAMU
MDKHAPOJIHUX JIAHIFOTIB IIOCTAYyaHHS, YU CKCIepTh3a Ta mpodecioHamizm
BIJIIFPAaOTh KPUTHUYHY POJIb y CHpPHUSHHI U 3a0e3neueHH] 0e3neKku CBITOBOI TOPTIBII
[4]. 3rigHO 3 MiXKHAPOIHOIO KOHBEHIIIE€IO TTPO CIPOIIECHHS Ta TaPMOHI3aI[II0 MUTHUX
nporenyp 1999 poky [5], mutHHIT Opokep — e opuandHa abo ¢izuuHa ocoda, ska
BUKOHY€ MUTHI MPOLEAYPH Ha OCHOBI IOTOBOPY 3 MUTHUM JAEKJIAPAHTOM, JIIFOYH BiJl
iMeHi1 opranizariii abo ocobucro [6].

B ymoBax TtpaHchopmamii MHUTHOI TONITUKM YKpaiHM Ta ajanTarii
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HaIllIOHAJTBHOTO 3aKOHOJABCTBA JO CTaHAApTIB €Bpomneiichkoro Corwo3y 0CcoOIUBOTO
3HAUYCHHS HaOyBa€ 3ampOBaKEHHS 1HCTHTYTY aBTOpH3allii MUTHOTO Opokepa, IO
PO3TIISAAAETHCA K albTEepHATHUBA TPATWIIMHINA JO3BUIbHINA CHCTEMI peryJlOBaHHS
TSTTBHOCTI MUTHHX TTOCEPETHUKIB.

[ncTutyT aBTOpHM3amii mepembauvae Tepexid Bi  JIO3BUIBHOI CHCTEMH
PEryJIOBaHHS J0 CUCTEMHM, OPIEHTOBAHOI HA JIOBIPY MIX JI€pKAaBHUMH OpPTaHAMH Ta
Ccy0’eKTaMH  TOCMOJApIOBaHHS, IO  3AIHCHIOIOTH  JABUIBHICTE Yy  cdepi
30BHIIIIHBOEKOHOMIYHOT TOPriBiii. OCHOBHOIO METOIO BIPOBAKEHHS 3a3HAYEHOTO
MEXaHI3My € TIIBUIIEHHS TPO30pPOCTI Ta €(PEKTUBHOCTI TPOIEAYP MHUTHOTO
KOHTPOJII0, MIHIMI3allisl aIMIHICTPaTUBHOTO TUCKY Ha Oi3HEC.

3anpoBaJKEHHsI aBTOpHU3AIllli MUTHUX OpOKEpIB IPYHTYEThCS HAa KOHIICMIIIi
aBTOPHU30BaHUX €KOHOMIUHMX omepartopiB (AEOQO), mo0 akTUBHO BIPOBAIKYETHCS B
Kpainax €Bporneiicbkoro Coro3y. Taka Mozenb J103BOJIsiE€ 3a0€3MEYUTH BiJIMOBITHICTh
JUSUTBHOCTI MHUTHUX TIOCEPETHUKIB €BPOMEHCHKUM BHUMOTaM 3 JIOTPUMaHHSIM
MDKHapOJIHUX CTaHAApTIB Oe3neKku Ta HaaiiHocTi. KpiM TOro, iHCTUTYT aBTOpH3allli
CTBOPIOE TEPEAYMOBH JUIsl TIJBUINEHHS 3arajbHOi e()EKTUBHOCTI MHMTHOIO
aZAMIHICTpYBaHHS.

3anpoBa/KEHHST  IHCTUTYTY  aBTOpH3allii MHUTHOTO Opokepa  3aMmicCTh
TPaaUIIMHOI JO3BUIBHOI CHCTEMH BIAMOBIAA€E MOJI0KEHHIM MuTtHOTO Koaekcy €C Ta
€ CYTTEBUM KPOKOM Ha IUIAXYy TrapMOHI3allli HalllOHAJLHOTO 3aKOHOJAaBCTBa 13
3akoHOJIaBcTBOM €Bpomneiickkoro Corosy. BianosigHo no 3akony Ykpainu Ne3926-
IX [7], aBTOpHM3allis Ha NPOBAKEHHS MHUTHOI OpPOKEPCHKOI MISIIBHOCTI HAJA€ThCA
MIIMPUEMCTBAM, 5K BIIMOBIAAIOTh BUBHAYEHUM KPUTEPISIM, a came:

- HasBHICTbh OOJIIKOBOT'O HOMEPY Cy0’ €KTa 30BHIIIHBOCKOHOMIYHOI JiSIbHOCTI
B MUTHHX OpraHax;

- kputepiii 1 mma AEO (BimcyTHicTh y OenediriapiB abo mocagoBux ociod
MIIIPUEMCTBA HEMOTANIEHOT a00 HE3HATO! CyAMMOCTI 3a BUMHEHHS KPUMIHATBHUX
MpaBOMNOPYILIEHb, a TAaKOX BIJCYTHICTh TMPOTSITOM OCTaHHIX TPbOX POKIB
CUCTEMATUYHUX a00 CEpHO3HUX MOPYIICHh MUTHUX TTpaBui) [8];

- gotpumaHHs ymoB 2 Ta 4 kputepito 4 mgis AEO, mo nepeadadaroTh
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HASIBHICTH y IITATI MAMPUEMCTBA BIAMOBIAATIEHOT 0COOM 3 TUTaHh MUTHUX TIPOLIETYP
Ta 371CHEHHs] KOHTPOJIIO 33 JOTPUMAHHSM YMOB aBTOPH3AIlii.

BaxxnuBoo 03HaKOI0 HOBUX BHMOT € CIPOIICHHS KPUTEPIiB 10 mpodeciitHoro
JOCBily BIAMOBIJAJIBHUX OCIO, amke aBTopH3alis HEe mnoTpedye 000B’SI3KOBOI
HAsIBHOCTI TPUPIYHOTO JIOCBIAY poOOTH Yy chepi MUTHOTO 0OPMIICHHS.

OTxe 3ampoBa/PKEHHS aBTOpHU3allli MHUTHHX OpOKepiB B YKpaiHl CIHpHsiE
MIIBUIIEHHIO TPO30POCTI TiSITLHOCTI MUTHHUX OpOKEpIB, CIPOIIECHHIO MPOILEIYP
JOCTYITY 0 PUHKY MOCEPEAHUIIBKUX MOCTYT y MUTHIN cdepi, 3a0e3neUeHHI0 PIBHUX
YMOB KOHKYpEHIIi cepel Cy0’€KTiB TOCHOJApIOBaHHS, MOCUJICHHIO JOBIpH 0
YKPAiHCbKUX YYaCHMKIB 30BHIIIHBOCKOHOMIYHOI MISNIBHOCTI 3 OOKYy MIKHApOIHUX
MapTHEPIB.
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VIIK 621.311.243
COHSTYHI EJIEKTPOCTAHIIIi TA COHSYHI TPEKEPH:
KOHCTPYKTUBHMIA CKJIAJI TA IEPCIIEKTABY PO3BUTKY

HoBocuieubkui FOpiii JleoninoBuy,

BHKJIa/Ia4d BUIIO1 KaTeropii

Mamnixposcbkuii Onexcanap Pycianosuy,
CTYAEHT

KutoMupchkuii arpoTeXHIYHUN (PaxoBHMl KOIEIK
M. JKutomup, Ykpaina

Beryn. B ymoBax cBITOBOi €HEpreTMYHOI KpU3H Ta HEOOX1JHOCTI CKOPOUEHHS
BUKHU/IB  MMApHUKOBMX  Tra3iB, COHSYHA C€HEpreTMKa CcTae  OJHUM 13
HaWMEPCIEKTUBHIIINX  HANPSIMKIB ~ PO3BUTKY  aJbTEPHATUBHOI  C€HEPTETUKH.
EdextuBnicte consunux enektpoctaniii (CEC) 3HayHOIO MIpOI0 3aJIeKUTh Bij
ONTHUMAJIBHOTO PO3TAallyBaHHS (POTOENEKTPUYHHUX IMaHeNed BIAHOCHO coHus [1].
CucremMu CTeXEHHS 3a COHIIEM, a00 COHSYHI TPEKEpH, J03BOJISIOTH IIJIBUILIATH
npoayktuBHICTE CEC Ha 25-45% mopiBHSHO 31 CTalllOHAPHUMHU CUCTEMaMH, IO
POOUTH 1X BaXKJTMBUM KOMIIOHEHTOM CYYaCHUX COHSTYHUX €JIEKTPOCTAHIIIN [2].

1. KOHCTPYKTMBHHUI CKJIAaJ COHSYHHUX €JEeKTPOCTAHUI Ta COHSAYHHUX
TpeKepiB

1.1. 3araabsnunii KoHcTpyKTHBHUI ckiaag CEC

TunoBa CcoOHSYHA ENEKTPOCTAHINS CKJIANA€TbCSl 3 HACTYNMHUX OCHOBHUX

KOMITOHEHTIB [3]:

. doToeneKTpuyHi manesni (Moayi)

. [aBepTOpH (MIEPETBOPIOIOTH MOCTIHHUN CTPYM Y 3MIHHHH)
. CucremMu KpIiTUICHHS Ta MOHTaXY

. KabenbHe rocrogapcTBo Ta KOMyTarliiiHe 00IaTHaHHS

. CucreMr MOHITOPHHTY Ta KEPYBaHHS

. Cucremu 3axucty Ta O€3neKu

. Tpancdopmaropsi miacraniii (s mpomucioBux CEC)

. CucremMy HAKOMMYEHHSI €Heprii (OMI10HATIBHO)
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Y Bemukux mnpomucioBux CEC BaxiauBy poib BIOITPalOTh CHCTEMHU
ONITUMI3aIli] MOJ0KEeHHs (POTOCTEKTPUUHUX MaHeIe — COHSIUH1 TpekepH [4].

1.2. KOHCTPpYKTMBHHMH CKJIAJI COHAYHUX TPEKepIiB

CoHsUHUN TpeKep — 1€ eNEeKTPOMEXaHIUHUN MPHUCTPiH, 110 3a0e3neyye pyx
(hOTOCNEKTPUYHUX TIaHEJIEH BIJAMOBIIHO JIO0 IIOJOXKEHHS COHISI TPOTITOM JIHS.

OCHOBHUMHU KOHCTPYKTUBHUMHU €JIEMEHTAMU COHSYHHUX TpeKepiB € [5]:

-

Cucrema yIpaBIiHHS 1
Ge3nexu

|
Beb6-60kc |
t
|

T

Puc. 1. Cousiunmii Tpekep B NOBHiii kKoMIiekTamii [24]

1. OnopHa KOHCTPYKUIISA:

o Hecy4a pama a6o criiika

o dyHaaMeHT (151 HA3eMHUX CUCTEM)

o [ToBopoTHHII MeXaHi3M

2. IIpuBoaHa cucTrema:

o EnexrponBurynu  (iHIAHI ~ aKTyaTOpH, KpPOKOBUM JBHUTYH  a0o
CEPBOJIBUI'YH)

o Penyxropu
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o PeiikoBi abo 3yOuacTi nepenaui

3. CucreMa KOHTPOJIIO Ta KEPYBAHHS:

o MikpokoHTpoJiep ado nporpamoBanuii oriunuid koutpodep (PLC)
o JlaTuuku NoJI0KEHH COHLIS ((POTOTATUMKM)

o JlaTYuKy MIBUIKOCTI BITPY

o Cucrema nosurionyBanas GPS (s gesskux mojienei)

o Komynikaniitai inTepgeiicu

4. Cucremn 0e3neKu:

o 3ano6ikHI CUCTEMH BiJI IEpeBaHTAKEHHS IPU CUIIBHOMY BITp1

o Cucremu 3aXHCTY BiJl IEPETPIBY ABUTYHIB

o OOmexyBadi KyTa MOBOPOTY

1.3. Tunu coHsTYHUX TpeKepiB

3a KUIBKICTIO OCei 00epTaHHs COHSYHI TPEKEpH MOAUISIOTHCA Ha [6]:

1. OnHoochOBI Tpekepu — 3a0€3eUyI0Th PyX MaHeNel B3JJ0BXK OJIHIET OCl,
3a3Bu4ail 31 cxody Ha 3axig. IligBuinyrors edektuBHicTh CEC Ha 25-35%. Ix
nepeBaru — HW)K4a BapTiCTh Ta MPOCTOTA KOHCTPYKIIII.

2.  ]IBOOCHOBi Tpekepu — 3a0e3MeuyrOTh pyX MaHeled SK 3a a3uMyTOM
(cxim-3axig), Tak 1 3a BHCOTOIO (KyT Haxwiy a0 TOpu30oHTY). IlinBuiyroThb
edexTuBHICTh Ha 35-45%. 3a0e3neuyroTh MaKCUMaJIbHY TOUHICTh CTEKECHHS.

3a TUIIOM yNpPaBIIIHHS PO3PI3HAIOTH [7]:

1. AKTHBHI TpekepM — BHKOPHUCTOBYIOTH CJIEKTPOHHI JIaTUYUKH
(boTomionu) 1y1si BU3HAYEHHS HAMOUIBII IHTEHCUBHOTO CBITJIOBOTO MOTOKY.

2. IlacuBHi Tpekepu — TPAMIOIOTH HAa OCHOBI TEIJIOBOTO PO3IIMPCHHS
piauHu a60 ra3y 0e3 BUKOPUCTaHHS €IeKTPOCHEPTii.

3. XpoHoJioriyHi TpeKepH — BUKOPHUCTOBYIOTH QJITOPUTMH PO3PAXYHKY
MTOJIOKEHHS COHIIS JIJI1 KOHKPETHUX KOOPJIMHAT Ta Yacy.

4. I'iOpuaHi cucTeMM — NOETHYIOTH Pi3HI METOIU KEPYBaHHS.

2. IIpoBiaHi KOMNaHIi-BUPOOHUKH COHSIYHMX TPeKepiB

2.1. MiskHapoaHi BUPOOHUKHU

Nextracker Inc. (CIILIA) — cBiToBH# jiiep 3 BHPOOHHUIITBA OJHOOCHOBHX
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TpekepiB. Ixmi cuctemu NX Horizon ta NX Gemini BCcTaHOBIEHO Ha 00'€KTax
3aranbHOI0 ToTyxHicTi0O ToHaa 50 I'Bt. Komnanis Bimoma cBOIMHU 1HHOBAIliHHUMU
PILIEHHSIMU TS CKJIQHUX TororpadiyHuX Ta KIIMaTUYHUX YMOB [8].

Array Technologies, Inc. (CIIIA) — oaumH i3 HalcTapimuX BUPOOHUKIB
COHSTYHUX TpeKepiB, 3acHoBaHUM y 1989 porri. CrermianizyeTbes Ha BUCOKOHAIIMHUX
onHoockoBuX cuctemax DuraTrack HZ v3, mo 37aTHI BUTpUMYBAaTH €KCTpeMallbHI
MOTOH1 yMOBH [9].

Soltec Energias Renovables (Icnanisi) — Bimoma CBOIMH 1HHOBaLlIHHUMU
aBoockoBUMH Tpekepamu SF7 Tta SFS§, 1m0 103BOJSAIOTH ONTUMIZYBAaTH PO3MIIICHHS
COHSIYHMX TaHeNe Ha CKIagHuX JUISHKaX. KomnaHig Mae npoekT B OUIbII HIXK 16
kpainax [10].

Arctech Solar (Kutaii) — oquH 3 HalHOLTBIINX BUPOOHUKIB TPEeKepiB y A3il 3
BUPOOHMUOIO MOTY>KHicTIO ToHal 10 ['BT Ha pik. Bupobiise sk onHoocroBi (SkyLine,
SkySmart), Tak i JBOOCKOBI CUCTEMH, aJalTOBaHI JI0 PI3HUX KJIIMaTHYHUX yMOB [11].

PVHardware (Icmanis) — mpomonye cuctemu Axone Ta Monoline, mio
BiJI3HAYAIOTHCA IIPOCTOI0 YCTAHOBKOIO Ta MiHIMAaIbHUM OOCIYrOBYBaHHAM. IXHi
TpPEKEpH ONTHMI30BaH1 sl poOOTH B yMOBaX BUCOKHMX BITPOBUX HaBaHTaXeHb [12].

2.2. PerioHasibHi BUPOOHMKH

DEGER (Himeuunna) — crmemiani3ye€Tbcsi Ha BHCOKOTOYHHX JBOOCHOBHUX
TpeKepax 3 3alaTeHTOBaHOIO TexHosoricro MLD (Maximum Light Detection). Ixni
cuctemu DEGERtracker oco6mmBo edexTuBHI B yMOBax po3cisiHoro cBiTia [13].

Soltigua (Itaist) — BupoOIsie TpeKkepH IS KOHIEHTPUIHUX (POTOCTCKTPUIHUX
cucreM (CPV) Ta COHSYHMX TepMalbHMX YCTaHOBOK. Ixmi cucremu FTM Ta PTM
3a0e3MeyyloTh BUCOKY TOUHICTh CTeXeHHs [14].

Valmont SM (Icmanis, xomumHs Soluciones Energéticas) — mnpomnonye
IHTErpoBaHi PIlIEHHS 3 MPOCTOI0 KOHCTPYKIIIEIO Ta BUCOKOIO CTIMKICTIO 10 KOPO3ii,
ixui Tpekepu Tracker SM ontumizoBani i Benukux npomuciosux CEC [15].

3. IlepcnieKTHBY PO3BUTKY COHSIYHHMX TPEeKepiB

3.1. TexHoJsoriuni TeHaeHIIl

1. InTerpauniss mry4yHoro iHrtesekty. Po3yMHI alroputmMu 103BOJSIOTH
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ONITUMI3YBaTu POOOTY TPEKEPIB 3 ypaxyBaHHAM MOTOJHUX YMOB, CTaHy OOJIaJHAHHS
Ta TPOTHO3IB CIIOKHBAHHS eJEeKTpoeHeprii. 3a AaHUMH JOCTIIKEHb, 1€ MOXKe
noaaTkoBo migsumTh edekruBHicTh CEC Ha 5-7% [16].

2. BnockonajieHnss mnpuBogHMX cucrteM. HoBi Tunm BUTYHIB Ta
aKTyaTOpiB 3 TMOKpAIIeHUMH XapaKTepUCTUKAMHU EHEProCHOKUBAHHS 3HUKYIOTh
eKCIUTyaTalliiiHl BUTPATH Ta MiABUILYIOTh HAAIHHICT [17].

3. CamoouucHi cucremu. [HTETpaIis aBTOMaTUYHUX CHCTEM OYHIICHHS
naHesnel 3MmeHIrye noTrpedy B OOCIyroByBaHHI Ta MIATPUMYE MaKCHUMAJIbHY
edexTuBHICTh podoTu [18].

4. MoayiabHi  KoHcTpyKuii.  CopomyrooTh  MOHTaX, pPEMOHT Ta
MaciTabyBaHHS CHCTEM, IIO0 OCOOJIMBO BaXKJIWBO ISl Besukux rpomucioBux CEC
[19].

3.2. ExoHOMIYHI MepCHeKTUBH

3rinHo 3 nporuozamu Market Research Future, rimo6anbHuii puHOK COHSYHUX
TpekepiB 3pocte 3 9,8 mapa monapiB y 2023 poui go 18,5 mapa gonapiB go 2030
POKY, 3 CEepeAHBOPIYHUM TeMrioM 3pocTaHHs 9,2% [20]. OcHoBHUMHU JpaiiBepaMu
3pOCTaHHA €:

1. 3HIKEHHST COOIBapTOCTI BUPOOHHUIITBA COHSYHUX TPEKEPIB 3aBISKU
BJIOCKOHAQJICHHIO TEXHOJIOT1H Ta MacIITaOyBaHHIO BUPOOHMIITBA.

2. 30UIbIICHHST 1HBECTULIM Yy BIJHOBIIOBAaHY €HEPreTHUKY B paMKax
"3e51eHOT0 Kypcy' 6aratbox KpaiH CBITY.

3. 3pocTaHHs KOHKYPEHILlI Ha PUHKY EJIEKTPOEHEPTii, IO CTUMYJIIO€
BIPOBAKEHHS OUIbII €()eKTUBHUX TEXHOJIOT1H reHepari.

4, Posmipennst 3acToCyBaHHSI COHSYHHMX TpPEKepiB y arpodOoTOBOJBTAIlI,
[0 J03BOJISIE TIOETHYBATH BUPOOHHUIITBO EIIEKTPOSHEPTIi 3 CLTLCHKOTOCTIONAPCHKUM
BUKOPUCTAHHSIM 3eMenb [21].

3.3. ExoJI0Ti4YHi acnieKTH Ta cTaJaIuil pO3BUTOK

BukopucTaHHS COHSYHUX TPEKEPIB CIIPUSIE:

1. 3MeHIIeHHIO 3arainbHoi 1o, HeooxiaHoi aysa CEC Tiel )k moTyXHOCTI

MOPIBHSHO 31 CTAl[IOHAPHUMH CUCTEMaMH, 1110 3MEHIIY€E BIUIUB Ha €KOCUCTEMH [22].
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2. OnTumizanii BUKOPUCTaHHS 3€MEIbHHUX DPECYpCiB depe3 MOXKIMBICTb
KOMOIHOBAHOTO BUKOpHCTaHHs (arpooToBOIbTATIKA).

3. 3HIKEHHIO BYTJIEIEBOIO CJIAY €HEPreTUYHOTO CEKTOpY depe3 Oubli
e(deKTUBHE BUKOPUCTAHHA (DOTOETEKTPUYHUX MOAYMIB [23].

BucnoBku

CoHsiUHI TpEeKepU € BAXKIMBUM KOMIIOHEHTOM CYYAaCHHUX COHSYHUX
€JIEKTPOCTAHIIIN, IO JO3BOJIAIOTH CYTTE€BO MIJBUIIUTH €(PEKTUBHICTh TeHeparii
eleKTpoeHeprii.  AHami3  KOHCTPYKTMBHHUX  OCOOJIMBOCTEH Ta  TEXHIYHHX
XapaKTEPUCTHUK PI3HUX THIIIB TPEKEPiB MOKA3YE, 1110 TEXHOJOTIS MPOJAOBKYE AKTUBHO
pPO3BUBATHCS.

OCHOBHMMHU HampsIMKaMH PO3BUTKY € BJIOCKOHAJIEHHS CHCTEM KEpPYBaHHS 3
BUKOPUCTAHHAM IITYYHOTO 1HTENEKTY, NIABUIIEHHS HAIIMHOCTI MEXaHIYHUX
KOMITOHEHTIB, 3HMKEHHSI BapTOCTI YCTAHOBKM Ta €KCILTyaTallii, a TaKoX 1HTerparis
JTOJATKOBUX (PYHKLIN, TAKUX K ABTOMAaTUYHE OUMIICHHS ITaHETEH.

CBITOBMII PUHOK COHSYHMX TpPEKEPIB JAEMOHCTPYE CTallIbHE 3POCTAHHS
3aBIFKM 3arajJlbHUM TEHACHIISIM TIepeXoqy JI0 BIJHOBIIIOBAHOI EHEPreTUKU Ta
MIJBUIIEHHIO  KOHKYPEHTOCIPOMOKHOCTI ~ COHS'YHOi  reHepauii.  OcoOnmBO
MEPCIIEKTUBHUM € PO3BUTOK TPEKEPIB sl CEUpIYHUX YMOB (PETIOHH 3 BUCOKUMU
BITPOBUMHM  HaBaHTAXXEHHSIMH, CKJIaJHUM  pelibedoMm, eKCTpeMaIbHUMU
TeMIIepaTypaMHu) Ta JJii KOMOIHOBAHOT'O BUKOPUCTAHHS 3€MEb.

[Tomanbmuii pO3BUTOK TEXHOJIOTIT COHSYHUX TPEKepiB Oy/e CIpsSMOBaHUN HA
ONTHUMI3allll0 CIIBBIJIHOMICHHS JIOJATKOBOi TI'eHEepalii 10 BapTOCTI YCTAaHOBKH Ta
eKCIUTyaTallli CUCTeMH, IO JIO3BOJIUTH 3POOUTH iX EKOHOMIYHO JOIIIBHUMH JJIs
[IUPIIOTO CIEKTPY MPOEKTIB, BKIIOYAIOYM MEHI 3a MacmTaboM KOMEpIliHI Ta

HaBITh MIPUBATHI COHSYHI €JIEKTPOCTAHIII].
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VIIK 622.794
XIMIYHA AKTABAIISI ®OCPOPATOBUX KOHIIEHTPATIB

Ouiitnuk Tersina AnaToJstiiBHA

JOKTOp TEXHIYHHUX HayK,Ipodecop

Cxasp Jloammia BacuiaiBHa

KaHJIUJAT TEXHIYHUX HAYK, JTOIEHT
KpuBopi3bkuii HallilOHAJIbHUI YHIBEPCUTET
M. Kpuswii Pir, Ykpaina

AHoOTAaLA

[Toka3aHO MOKJIMBICTb OTPUMAaHHA KOHAMIIHAHOrO (HocHOpUTHOrO MPOIYKTY
nusixoM ¢aortamii rincy 3 cucteMu (ocdar-rinc-kBapi, SKUH Moxke OyTH
BUKOPUCTAHUU JUIsi BUPOOHHUIITBA (ochaTHOrO OOpOIIHA TPETHOIO COPTY, IICIHS
XIMIYHOI aKTHBallil MOBEPXHI MiHepaliB. BcTaHoBIEHO, 10 pu 0OpoOILl MiHEpasiB
CIPYaHOKHCIIUM PO3YMHOM 30UIBIIYIOTHCS BIMIHHOCTI MOBEPXHEBUX BJIACTUBOCTEH
dbochopuTiB 1 KBapily, a TiIC 3a TEPMOJUHAMIYHIUMH BIIACTHBOCTSMHM BIJIPI3HAETHCS
Bi/1 OCHOBHUX MiHEpaiB.

Kurouosi ciaoBa: ®ochoputu, XiMiuHa aKTUBAILiS, CIPYAHOKKCIIE CEPEIOBHUIIIE,

dbnoTaris

Beryn

EdexTuBHUMU MeTOaMM MiABUILEHHS PEAKLINHOI 37aTHOCTI 1 (uioTamiitHux
BlacTUBOCTEN (HOCHOPUTHUX KOHIIEHTPATIB € MEXaHiYHa 1 XIMIYHA AaKTUBAIlisl.
MexaHiuHa akTuBallis Tepeadadyae BHCOKOCHEPIeTUYHE MOJPIOHEHHS, IO
MPU3BOJUTH 10 3HAYHOTO 30UIBLIECHHS MUTOMOI MOBEPXHI Ta YTBOPEHHS Je(EKTIB
KpUCTamiyHoi pemriTku. [{i cTpyKTypHI 3MIHH MiJBUIIYIOTH TOCTYIHICTh PEAKTUBHHUX
IUISTHOK Ha MOBEPXHI MiHEpaiy, MOJIETHIYIOYM HACTYIHI XIMiIYHI B3a€MOJIl. 3MIHU
(h13UKO-XIMIYHHUX BIACTHBOCTEH MICIST MEXaHIYHOT aKTHBAIIlll 3ajie’KaTh B OCHOBHOMY
Bl MiHEpajoriyHoro ckjiaay ¢GochopuTOBUX KOHIIEHTPATIB Ta CTPYKTYPHHUX

xapaktepuctuk [1, c¢. 104]. Tak MexaHIYHO aKTUBOBaHI aMaTUTH MOXYTh OyTH
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BUKOPHCTaHI sIK J00puBa 0e3mocepeHbo ado y CKiajl KOMIUIEKCHUX A00puB. Brus
MEXaHIYHOI aKTHBaIlli Ha pPEaKkIiiHy 3/aTHICTh allaTUTIB IPYHTYETHCA HE JIUIIEC HA
3MEHIIIEHHI PO3MIPy YaCTHHOK, a 1 MOXe 3ajeXaTH BiJ 3MIHU iXHBbOI KPUCTaJIIYHOT
cTpyktypu [2, c. 95]. Hemomikamu MexaHIYHOI aKkTHBAIlii €. BHCOKE
€HEProCcIoKUBaHHS, HAJAMIPHE MOAPIOHEHHS Ta YTBOPEHHS MHITY.

XiMI4HA aKTUBallid, fKa 3a3BUYail BUKOHYETHCS 3 BUKOPUCTAHHSM KUCIOTHUX
pearcHTiB, TaKWX SK cipyaHa KWcJIoTa. XiMiYHA AaKTUBAIisl J1a€ MOXKIIUBICTh
IIIJIECIIPSIMOBAHO 3MIHIOBAaTH XIMIYHUN CKJIaJ] MOBEPXHI YAaCTHMHOK Ta IIJBHUIIUTH
CEJIGKTHBHICTD (prroTamii nuisixoMm MoAudikaiii moBEepXHEBUX BIACTUBOCTEH.

[{s 06poOKa MiACKITIOE KOHTPACT MOBEPXHEBUX BJIACTUBOCTEU MK (ochaTtamu
Ta TOB’SI3aHUMH 3 HUMH MiHEpajaMH MyCTOl MOPOJaH, TAKUMH K KBApIl, THM CaAMHUM
MOKpaIlyloud e(PeKTUBHICTh po3auUIeHHs mif 4ac uoramii. Kpim Toro, XimiuHa
aKTHBAlllsl MOXKE YacTKOBO pO3KJIAacTH KapOoHaTHy abo cyiubdatHy dasu,
30UTBIIYIOYH PO3YUHHICTD 1 JOCTYIHICTH (hochopy B KIHIIEBOMY MPOIYKTI.

IHomi 3acTocOBYOTH KOMOIHAIII0 MEXaHIYHOiI Ta XIMIYHOi aKTHUBaIlli, I10
3a0e3neuye CHUHEPreTHYHU e(eKT Ta MPU3BOJUTH JI0 MOKpAIICHHS MepepoOKu
HU3BKOCOPTHUX ochopuTHux pya. Takox 1e mo3Bosisie oTpuMyBatH (ocdartHi
Marepianu, SKi TPHAATHI IS BUPOOHUIITBA N00OpuUB, y TOoMy uuciai (docdarne
OOpOIITHO TPETHOTO COPTY.

BinomMo, 110 CHOSyKHM MarHiro 1 3aji3a HEraTMBHO BIUIMBAIOTh HA PO3KPUTTS
dbocharnoi cupoBuHu. CTpaTeris JOCATHEHHS CEJICKTHBHOCTI TIOB’s3aHa 3
MOAIOHICTIO TOBEPXHEBUX BIACTUBOCTEH dAK QocpaTHMX Tak 1 KapOOHATHUX
minepaniBe [3 c¢. 791]. Cnonayku Marsiro MOTIpIIYyIOTh (DUIBTPYOYi BIACTUBOCTI
cynb(dary KajbIlito 1 TABUINYIOTH 3aXorieHHsT P,Os B 1OT0 KpHUCTAIYHY PENITKY.
[Ipu BUpOOHULITBI MOABIMHOTO cynepdocdaTy BOHU TaKOK HEraTUBHO BIUIMBAIOTh HA
pO3KpUTTS BTOpUHHOI (pocaTtHOi cupoBunu. Ha moBepxHeBi BiacTuBOCTI (ocdaTy
BIUTMBAE SK XIMisl po3uuHy camoro Qocdary, Tak ¥ pO3UYMHEHI BHUIM 1HIIUX
MinepaniB, ne Ca **, o 3HAXOAUTHCS B PO3UMHI, aKTHBYE JOMIIIKH KBApILY i, TAKHM
YUHOM, TIOTIpIye€ AKicTh hochokoHneHTpary [4 ¢ .98; 5, c. 99].

V ¢norauiiiniii cucremi, yreopeniii (P,0s - CaO-H,0), Bimbri ionn Ca **

242



cnpusaioTh yrBopeHHto CaHPO,, tomy ¢raoTyroTh kapOOHATHI MiHEpaaud B IiHI,
301IBIIYI0YH po3YHHHICTH (pocdaTis 3 ¢ 0,003 1o 0,15 /1 [6 ¢ .29].

BannsHo-kpemaucti  tMnu  ¢ochaTtHUX  pyd  HAA3BUYAWHO  BaXKKO
KOHIEHTpYBaTH  (JOTAIllEl0 4epe3 CXO0kl  (I3UKO-XIMIYHI ~ XapaKTEePUCTUKH
MOBEPXOHh OCHOBHHUX KOMIIOHEHTIB, KapOoHatiB 1 ¢ocdartiB. KirouoBumu
CTPUMYIOUUMH (DaKTOpaMH eKcIuTyaTallii BamHsSHO-KPEMHHUCTOT (ocdaTHOI pyau €
ctanu HasiBHOCTI CaO ta SO, y MiHepanax Ta mnporiec moaiy [7, ¢. 12].

BubGopue BiiiiIeHHS KpeMHE3eMy 3 KPEeMHICTO-BamHsAHOI ¢ochaTHOi pyiu,
AOCTKyBanacsa 3a JOMOMOTOK KOMOIHAIil XIMIYHOTO aHasi3y, BHUMIipIOBAHHS
n3era-noteHmianry ta merofiB FTIR Ta XPS, pe3ynbraté SKMX MNIATBEPAXKYIOTH
¢13uuHy aOCcopOIlit0 KaTIOHHOro 30Mpaya Ha TMOBEPXHI PYIud Ta BKa3ylOTh, IO
KQJIBLIUT PO3YMHAETHCA NIPU HU3bKUX 3HaYeHHAX pH, 110 3011bI1y€e KOHIIEHTpaLio Si
Ha noBepxHi pyau [8, c. 137]. Tepmogunamiunuit anani3 cucremu pocdar-kapOoHart-
BOJIa TTOKa3aB, 10 QUIOTyBaTH KapOoHaTH 3 PocdaTiB MOKHA B KUCIOMY CEPEIOBHIIII
3 BUKOPUCTAHHSM OJIEaTHOro 30Mpaya B NpUCyTHOCTI (pochaTHUX 1 KaJIbLI€BUX 10HIB
1 KOMILIEKCOYTBOpIOIOYHX [9. ¢. 240].

Tomy,uisl BUITYyYEHHS IIKIJJIMBOTO BIUIMBY KapOOHATHUX MIHEPAIIB Yy CXeMax
30arayeHHs HEOOXIMHO mMependaYuTh iX YCYHEHHS 3a paxyHOK CEeJIEKTHBHOTO
PO3YMHEHHS y KUCJIOTaX Ta TEPMOOOPOOKH.

Mera po6oru. Po3poOuTHM oNTHManbHI YMOBM aKTHBallli IOBEpPXHI
dbochoputoBUX MiHEpaTiB B CIPYAHOKHCIOMY CEpPEIOBHUII Ta PO3TISHYTH
MO>KJIUBICTh OTPUMAHHSI KOHAUIIHHOTO (POCPOPUTHOrO NPOAYKTY HUIAXOM (poTauli
rincy 3 cucremu ¢ocdar-Tinc-KBapl, SKUH MOkKe OyTH BUKOPUCTAHUU IS
BUpOOHMIITBA (hochaTHOTO OOPOIITHA TPETHOTO COPTY.

Marepianu Ta Meroau. Y IOCHIDKEHHSX 3 XIMIYHOI aKTHUBAIlll MOBEPXHI
dbochoputroBux pyn BUKOHYBajucs K (ocharHa MoHOMIHEpanmbHA (PpaKiiis
dbpankomiT (0,16 Mmm), a sk kapOoHaTH - kBapir (0,05 Mmm), gomomit Ta rinc (0,05 mm).
JIisi BUBYEHHS MOBEIIHKM TBEpAUX (a3 1 CTaHy MOBEPXHI MIHEpaliB BU3HAYABCS
EJIEKTPOKIHETUYHHM MOTEHITIa]T MOHOMIHEpAIbHUX (hpaKiliii METOJAOM MPOTIKAHHS 32

aonoMororo ocepenky @ropcrenay. Jlisi  CTBOPEHHS KHUCIIOTO — CEpeOBHUINA
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BUKOPHUCTOBYBaNacs cipyaHa KucjiaoTa 0e3 po30aBieHHS 1 3 JO0JaBaHHSAM BOJM.
InrepBan pH piakoi ¢azu Bix 2,5 no 7,6. Ha xix akTuBartiii BIUIMBaIOTh Taki (GpakTopH,
SK KOHIICHTpAIlisl 1 BUTpaTa KHUCJIOTH, TPUBAIICTh Iporiecy, o0'eM piakoi ¢asu 1
pO3MOMALT  CHPOBMHHM 33  CTymeHsMH.  JlOCHIIKEHHS  MIOA0  BUSBJICHHS
3aKOHOMIPHOCTEH BIIUBY TEMIIEpaTypH, BMICTY piiKoi (a3u, TPUBAJIOCTI MpoIIeCy,
BUTPATH KHUCIIOTH, WO NoaaeThes, npoBenuiocs npu 20—-80°C, X:T=2:3, Butpatu
cipuanoi kuciaotu 100-200 xr Ha 1 T CHUpPOBHHM 1 3MiHI BUTpPATH CHUPOBUHH, IO
noaaethes Ha [ 1 II crymneni akrugartii, Big 10 1o 90%.

Pe3yjbTaTi Ta 00TrOBOpPEHHS.

JlocIiiKeHHST TTPOBOIMIIKCS 3a JBOMA HapsIMaMHu:

— BHUBYCHHs XIMIYHOI aKTHBAIlli MoBepxHI MiHepaniB HoBo-AMBpocCiiBCbKOi
JUJISTHKY 3 METOIO 1X MOJIabIIOTO 30aradyeHHsl 1 KUCJIOTHOTO 3HEMArHIOBaHHS;

— BUBUYCHHS PEXHUMY 1 MOBEIIHKH (POCPOPUTOBUX MPOAYKTIB MPU TEPMIUHIN
00poO6I11l, 1m0 A03BOJsie oTpuMyBaTuH TpoayktH, BigmoBigHi JACTY 1 TexHiuHUM
ymoBaM. Bubip pallloHaIbBHUX METOJIB akKTuBallli MOoBepXHI (pocHopuToBUX
KOHIIGHTPATIB CIPYaHOIO KHCIOTOK 3aCHOBAHMWA Ha 3aKOHOMIPHOCTAX (Ha30BUX
po3knananb y cuctemi CaO — P,Os — N,Os — H,O. Ha cenekTuBHICT KOMILUIEKCHOTO
xiMigHO-(rioTariiHoro 30aradyeHHs ¢ocpaTHUX pya Ta SAKICTh OTPUMYBAHOTO
KOHIIGHTpaTy BIUIMBA€ CTaH MOBEPXHI MiHEpaJIbHHUX 3epeH. ToMmy, JUisi BU3HAYEHHS
ONTHUMAJIbHUX peXUMIB QuoTalli no30araueHsst (pochopUTOBUX KOHILIEHTPATIB, MiCIIs
iX XIMIYHOI aKTWBarii, HEOOXIJHO BH3HAYUTH YMOBH Tripodo0bizaiii moBEepXHi
MIHEpaJiB.

BBeneHHs €NeKTpOINITIB 3MIHIOE TIOBEPXHEBI BIACTUBOCTI TBepaoi (a3wm,
OCKIJTbKM HOBI1 3aps/KeHI YaCTHHKHU, IO 3'ABJISIOTHCA B PiAKiA (as3i, — ioHH — 3a
3aKOHaMH (13MKM MOBUHHI B3a€EMOJIATU 3 MOBEPXHEIO, 10 MA€ €IIEKTPUYHUIN 3apsil.
VY pe3ynbraTi 00p0oOKH CUPOBUHU CIPYAHOIO KUCJIOTOIO 3MIHIOETHCS XIMIYHHUM CKIIaj
CUPOBHHH 1 TIepeOYIOBY€EThCS MOABIMHUN EICKTPUIHHUNA [Iap MiHEpaliB. 3aJIeKHICTh
§ — mnorteHmiany Big pH cepenoBuia Mae CKIQIHMM XapakTep. 3ajexKHICTh
§ - moteHmiany minepaniB Big pH po3unny HaBeneno Ha puc. 1. Tak, § — moTeHIian

kBapiy npu pH 7,6 Mae mo3uTuBHUM 3HaK 1 ckiaaae 25,3 Mg. Ilpu 3umxenni pH g0
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2,5 nocsraeTbes 130€TIEKTPUUHUN CTaH 1 BiAOYBAEThCS Mepe3apsiaKa NOBEpXHI KBapILy
1 30UTBIIIEHHS HETraTUBHOTO 3apsny A0 18,4 M, mo oOyMOBIEHO iX 3MIHOIO
XIMIYHOT'O CKJIaJly TOBEPXHEBOTO IIapy MpU pPyHHYBaHHI MIKpOIUIiBOK (ocdary,
npUMa3yBaHb JOJOMITY 1 T1IPOKCHJIIB 3aii3a, a Takox aucoriamiero rpyn Si—OH y
KHCJIOMY cepenoBuiii. [loBeqiHKa MOBEpXHI KBapiy B CJIa0OKHCIOMY CEpPEIOBHIII
MOKa3ye, 0 B PIBHOBAXHUX YMOBaX 130€JEKTPUYHA TOUKA KBapILy JOCATAETHCS MPHU
pH 3. Ilpu KOHTaKTi 3epeH KBapily 3 CIPUaHOKUCIMUMH PO3YMHAMH IX 3MOYYBaHHS
3MIHIOETBCA, PO 10 CBITYUTH 3HIKEHHSI KpalioBOro Kyrta 3mouyBaHHs 3 33 o 1 °C.
[linBumeHHs BigHOCHOI poOoTm azaresii m0 | CBIMYUTH MPO AOCSITHEHHS TOBHOL
rigpoduaizamii MOBEpXHI KBaplly Yy BOJAl B XOAl XIMIYHOro 30arayeHHs. 3MiHa

TepMOIII/IHaMi‘IHI/IX BJIACTUBOCTEHU BOIHN BOJHHX CyCHeHBiﬁ MiHepEUIiB HaBCICHO B

Tabn. 1.
50
40
P\ 1
2 ® - N
g 2 /// *_/%
| 2
% 10 \
O \/
— X .
-10
: 4-‘/ ?/i
0 0,5 1 15 2 25 3 35 4 45 5
pH pozuuny
1 — monmomiTt; 2 — rimnc; 3 — KBapIy
Puc. 1. 3anexnicTs & — norenuiaaxy minepaJis Bix pH po3unny
Taoaunnsga 1
3MiHa TepMOAMHAMIYHHUX BJIACTHBOCTEH BOAHMX CYCIIeH3ii MiHepaJiB
[ToBepxHeBuUil HATAT KpaitoBuii kyT PoGora,10 3, Ji/m? Bingnocna po6ota anresii,
10°®, Jix/m® 3MOYYBaHHs, Ipaj Anresii W, Koresii W, W, /W
66,5 43 115 133,0 0,86
72,0 54 146 156,6 0,93
78,3 33 132 144,0 0,92
67,3 45 113 134,6 0,84
70,0 45 134 140,0 0,96
72,0 0 144 1440 1,00
73,1 27 139 146,0 0,92
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[ToBepxHsT JOMOMITY Ma€ OJHAKOBHMA 3apsn Yy BChoMmy iHTepBaii pH.
Maxkcumanpauit & — mortenuian BiamoBigae pH 2,8. mpu 1mpoMy poO3MOYMHAETHCA
IHTEHCUBHE PO3KJIaJJaHHS JOJIOMITY.

OnHOYAacHO pI3KO 3MIHIOETHCS TOBEPXHEBUM HATAT 1 KpaloBHM KyT
3MOYYBaHHS JIOJIOMITY, IO TPUBOJUTH J0 3OUIBIICHHS aAre3iiHO-KOre31iHol
CIPYaHOKUCIMMH PO3YMHAMHM 30UIBIIYIOTHCS BIIMIHHOCTI TTOBEPXHEBHUX B3aEMOJIT Y
BomHiK cuctemi. llommwkenns pH Bukimkae pi3ke 3pOCTaHHS IMOTEHITIATY
dbocharHoro MiHepany. B3aeMojis 3 KHCIOTOIO BiJIOYBa€ThbCs 1HTCHCHBHIIIEC Ha
ApiOHOMCIIEPCHUX YacTUHKAaX (KpuBa 1) y MOpPIBHSAHHI 3 KPYMHOIMCIEPCHUMU
(kpuBa 2). Cunm B3aemojli (a3 Ha moBepxHi (ocdaTy B mpoiieci BHOIPKOBOTO
BunyroByBanus (pH 2,6-3) He 3MiHIOIOTbCA. Big3HauaeThcs  IMiABUIICHHS
rigpooOHOCTI, AKE MOSICHIOEThCA CTHCKYBaHHSAM JHU(PY3HOI YAaCTUHHU IMOJBIMHOIO
MPUBOJUTH JI0 3MIHU €JIEKTPOKIHETHYHOTO noTteHiiany ¢ocdary 3 14,9 no 2,6 mB
micist o0poOku Horo cipuyaHoro kucnotoro. IloBepxus rincy mpu pH 3,4 mae
HeBENWKUM HeratuBHuUM 3apsin. I[lpu mnonmwxkenni pH nmo 2,5 mnoBepxHs
nepe3apsiKaeThbCsl, 1 rIc Ha0yBae MO3UTUBHUH 3apsil.

OTxe, IOCHIDKEHHS T[IOKa3ajid, 10 B pe3yiabTaTi o0OpoOKM MiHEepasiB
CIDUaHOKHCIIMMH  PO3YMHAMHU  30UIBIIYIOTHCS ~ BIAMIHHOCTI ~ TMOBEPXHEBHX
BJIacTUBOCTEH (ocdaTiB 1 KBaply, a OCaPKEHHWIl TINC BIAPI3HAETbCA 32
TEPMOJIMHAMIYHUMH 1 €IEKTPUYHUMU BJIACTUBOCTSIMU BiJl OCHOBHUX MIHEPAiB.

XIMIYHMM CKJIaJ MIHEpaliB Ta €JIEKTPOKIHETUYHUN MOTEHI[lal HaBEIEHO B
Tabn. 2. Y TOPUCYTHOCTI TINCY 3MIHIOETbCS TiAPOPUIBHICTE CyMIIIEH, IO
CKIafaroThes 13 cuimikariB 1 QocdariB. 30UmblIeHHS TiAPOGIILHOCTI CHIpUSE
MIJBUILIEHHIO AUCIEPCHOCTI Martepiaiy. [loBepXxHeB1 BIACTUBOCTI MiHEpaliB 1 pyA

POJIOBHIIA HABEJICHO B Ta0. 3.

Taoauuga 2
XIMIYHUH CKJIAJ MIHEPAJIIB TA €JIEKTPOKIHETHYHHUM NMOTEHIIAJ
KpynHictb BMicT OCHOBHHMX KOMIIOHEHTIB, .
. 0 & — noteHuian, MB
Minepan YaCTUHOK, Yo
MM P,Os |CaO [MgO |mo. |[pH7.6 |pH2)5
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KBapn 0,05 0,2 0,73 0,30 97,60 | 25,30 —-18,40
dpaHKOJIT 0,16 33,4 46,6 0,5 2,51 |-14,3 -5,40
Jlonomurt 0,05 — 26,0 18,56 | 3,06 |-4,70 —
I'ime 0,05 — — — - -1,30 13,9
Taoauus 3
IloBepxHeBi BJIacTHBOCTI MiHepaJIiB i pya
HarnimenyBanns [Tutoma .
) ) 2 & — norteHiian, MB
MIHEpaJliB MOBEPXHS, M“/KT

Kamprur — -5,2
Jlonomit — +11,9
I'mc:
3 KaJbLUTY 50230 +1,2
3 I0JIOMITY 41680 +1,1
Buxingna pyna 16400 -1,6
3HEeMarHeHa pyaa 21000 -3,0

Pe3ynpTaT [OCHIIKEHb TOKA3ajd, IO €JEKTPOKIHETUYHUN IOTEHIIal
(dbochopuTOBHUX Py Bi EMHUM.

[Ticns cip4aHOKUCIOTHOTO 3HEMAarHioBaHHS 3apsj MoBepxHi hocopuTiB cTae
me OuIbII BIJ €MHMM, IIO TMOB'SI3aHO 3 AaKTUBAI€ MOBEepXxHI (ochopuTiB 1
30UTBIIEHHSIM MMUTOMOT TIOBEPXHI 3 OJHOTO OOKY 1 13 3MeHIeHHssM pH aucnepcHoro
cepenoBuia Big 8.2-8.4 mo 5.5-6.9, 3 iHmoro Ooky. 3a & — MOTEHIATy MOXHa
CYJIUTHU MPO B3aEMOJIIIO TINCY 1 APiIOHUX NUIAMOBHX YaCTHHOK (POoCPOpUTY.

[Tpu momaui Ha I cramiro 10% cUpoOBHUHM BIIOYBA€THCS MOBHE i1 pO3KIIaTaHHS
YHaCJIIOK BEJIMKOr0 HaJJMIIKY KucinoTu 1 Hu3bkoro pH. Ha II cranii pH cycnensii
ckinanae 2,5%. 30iablIeHHS BUTpaTH KoHIEHTpaty g0 20% mpuBOIUTH 10
migsuiieHHs pH 1 va I 1 I cramgiax. [loganpine 301IbIIEHHS BUTpaTH CUPOBUHU Ha |
cramii 1o 80% npuBoauth Ao miaBuiieHHs pH wa I cranii go 2,32. pH na II craxii
ripu 3MiHi1 BuTpatu Bix 20 10 80% 3amummaeTbesi MOCTIHHUM.

[Tpu 306inbmienHi Butpatd (no 130 kr Ha 1T KOHUEHTpaTy) KHUCJIOTH, IO
MOJIAEThCS HAa aKTHUBALIIIO, ITApaMETPH TIPOIIECY 3a CTaisiMu Taki: Temmeparypa 20-80°C;

TpuBanicth 5—30 xBuinH; yacTka KoHueHtpary 80...20%. Bwmict P,Os 1 kaTioHIB y

¢inpTpaTi 30unbLIyETHCS (Tabn. 4), 1 3pocTae ocaKeHHs Aukaibliidocdary, a
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BimHommeHHs: P,Os 1o cymu kartioniB Ha 1 cTazii 3HauHO BUIIE, HIXK Ha [.
Taoauns 4
3miHa ckiagy piakoi ¢ga3u npu aKTUBaLii KOHHEHTPATY

Cip4YaHOI0 KHCJIOTOIO

I cramisg II cramis
i Bwmict, % o Bwmict, %
PR 1p,0, [ Cad MgO P P,Os CaO MgO
2,0 | 3,24 0,56 0,68 2,85 1,54 0,36 0,31
1,97 | 4,68 0,58 0,78 2,75 2,95 0,47 0,45
19 | 6,71 0,64 0,94 2,25 5,03 0,5 0,74
2,0 | 7,58 0,44 1,17 2,35 54 0,48 0,85

3anuikoBuii BMICT hochopy y diabTpari micis 11 crazii qekiibka BULIUHN, HIK
IIPU MEHIIIII BUTPATI KUCIOTH.

Jlns moBHIIIOro ocajpkeHHs B Il cepii gocmiaiB Ha Il cragiro momaBamu
3a37ayeriap BIACIAHI ApiOHI KJIacH KPYIMHOCTI CHPOBUHU. lle miaABUIIMIO MIBUAKICTH
HeWTpam3anli piakoi a3y 1 30UIBIIMIO KUIBKICTH OCaJkeHoro Qocdary. Bubdip
CHIBBIAHOIIEHHSI BUTpatu cupoBuHH 3a craaisiMu 80/20 (%) BU3HAYABCS BMICTOM
AOpiOHUX KJIAciB Yy CUPOBHHI CTAaHAAPTHOTO IPaHyJOMETPUYHOTO ckiaay. BianosigHo
70 JaHWX 3 KIHETHKU PO3UYMHEHHS QocdaTy 1 goI0MiTy, Temreparypy Ha | cramii
niarpumyBasii B Mexax 10-20 °C, na II cramii — 80 °C. docnigu npoBeaeHO B
3aMKHYTOMY OOOpPOTHOMY LHMKJII 3 TOBEPHEHHSAM PiAKOI a3y BiJ NONEPEIHHOTO 10
HACTYMHOTO JIOCIITY.

AHani3 pe3yJbTaTiB MOKa3aB, L0 MPU BUKOPUCTAHHI OOOPOTHOTO PO3UMHY
BiI0yBaeThCs neske 3HmkeHHs pH Ha o6ox cramiax. [Ipu npomy BMicT docdopy B
po3unHi maBuryeThes 10 4—8% na I cranii 1 no 3,7-5,5% na II. MacoBa yactka CaO
1 MgO y po3uuni 3poctae Ha I cranii 10 1,2% 1 3menmyethes Ha I cramii 1o 0,58%
Ca0O 1 1% MgO. Ile Bka3ye Ha BIAMOBITHICTh €KCTIEPUMEHTAIBLHUX JTAaHUX Ta JaHUX
o po3unHHocTi y cucteMi CaO — MgO — P,0O5 — SO3 — H,0. ®@ocdatu ocinaroTh
IHTEHCHBHIIIC, HI’)K MPU HU3BKOMY BMICTI cojie y po3umHi. Ha mporec BruBae
pi3amms B Temmeparypax Ha I 1 Il cramisx 1 BUKOpHCTaHHS ApPIOHOT YACTHHH

cupoBuHHU Ha Il cTanii.
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HaBeneni naHi BKa3yloThb Ha Te, IO OCAPKCHHS I1HTEHCU(IKYBaJIOCS 3a
paxyHOK BUKOpHUCTaHHs pi3HuUIl Temnepatyp | 1 Il craaiif 1 BUKopucTaHusIM ApiOHUX
kiaciB kpynHocti Ha II cramii. 3miiicHeHHS mpoliecy B 3aMKHYTOMY BOJ000€pTI
nigBuirye ocamkeHHs ¢ocdatiB. Kinnea xonmnentpamis P,Os B 06opoTHOMY
po3unHi Bu3zHayaTumeThess pH y 11 cramii. 3 ypaxyBaHHsM po30aBieHHSI QUIbTpaTy
BOJIOIO, III0 MOJIAE€THCS 3 CIPYaHOI KHCJIOTOIO 1 KOHIIEHTpaToM, BMICT P,Os5 y piakiit
¢asi cycriensii ckiaze 3...4%.

Burtpara cipuaHoi KHUCJIOTH  BHU3HAYa€ThCS  CKJIQJOM  KOHIIEHTpATY,
criBBigHOMmEHHM (ocdopy 1 MarHiro. Ynum Ounbiiie kKapOOHATIB Y CHPOBHHI, THM
OUIBIIIOI0 € BUTPATA KUCIIOTH.

JlaGopaTopHi  AOCHI/DKEHHS  MIATBEPIWIN  PE3YJIbTaTH  TEOPETHUHUX
MPUNYIIEHb PO MOXKJIUBICTh BHKOPHUCTAHHS CipYyaHOi KHCIOTH IS aKTHBAIlii
MOBepXHi (JIOTALIMHUX KOHIICHTPATIiB, OTpUMaHuX 3 pya HoBo-AMBpOCIiBCbKOI
TIUISAHKHA.

Opnak, micas XIMIYHOT akTuBalii GocHOpUTOBI KOHUEHTPATH BIIPI3HIIOTHCA
HAsSBHICTIO 3HAYHOI KUIBKOCTI TINCY, 0 YTBOPHUBCS MpH po3kiananHi pocdary Ha |
CTaJli, a TAKOX 3HOB OCaXKeHUX (pochopHOKuCTUX cosei. [ miABUILIEHHS! BMICTY
B 1IboMYy NpoAyKTi P,Os 3acTOCOBYETHCS (PrioTaIlis y MPUCYTHOCTI KaTIOHOAKTUBHOTO
30upaya.

[Tpu BuOOPI napameTpiB (PyroTalii OTPUMAHOI CKIIAHOI T€TEPOT€HHOI CUCTEMH
OyJI0 BUKOPUCTAHO BCTAHOBJICH] PaHiIlIe 3aKOHOMIPHOCTI (hoTarlii Tirncy i KBapuy y
MPUCYTHOCTI HEOPTraHIYHUX EJIEKTPOdiTiB. Pe3ynabTaTu (¢rortaiii akKTHBOBaHOTO
(dhochopHOro KOHIIEHTpATy HaBEJEHO B Ta0. 5.

Tadoaunus 5

Pe3yabTatu ¢uioranii akruBoBaHoro ¢gpocGpopuTroBoro KOHUEHTPATY

IIponykT Buxiz Macosa yactka P,Os Buiryuenns P,Os
[Tinawnit 37,0 2,08 55

Kamepnuii 63,0 21,0 94,5

Buxigawnii 100,0 14,0 100,0

YMoBHU mpoBenieHHs ekcriepuMenTiB: Butpata H,SO4 — 0.3 /1, KT = 2:1,
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tpuBamicte: | cramis 5-10 xBwmn, II cramis — 30 xBwiuH, Temmeparypa:
crazgisa - 10...20 °C, II cramis 80 °C.

AHa3 pe3yibTaTiB TOKa3aB, IO ONTHUMalbHI pe3yJabTaTH 30aradyeHHs
oTpuMaHo Ticis 3HeBogHEHHS (10 80%) aKTUBOBAHOTO MPOMYKTY 1 MOJAJBIIOTO
po30aBJICHHS CYyCHeH31i CBDKOIO BOJOK (10HHA cwia piakoi (asu npu 1boMy
nopiHtoe 0,15-0,17 r-ion/mn). dnoramito nposeaeHo npu pH 6, TemmnepaTypi MyJblu
20 °C, Butpati AHII-2 0,42 r/T, cniBBigHOmenHi T: 0K = 1:3.

Jlns BU3HAYEHHSA KIHETUKM pO3UYMHEHHS (ochOpUTIB, IO BHUBYAIOTHCH,
CIpuyaHOIO KHUCJIOTOIO Oyno BiniOpaHO MOHOMiHEpanbHI ¢pakiii ¢GpaHKOIITY,
JOJIOMITY 1 KapOOHAaTy Kaubllilo, BUAUIEHHX 3 (ochoputoBoi pyau BomaumHChKOi
obOnacti. XIMIYHMM CKJIaJ] MOHOMIHEpaJbHUX (pakiii mnogaHo B Tada. 6.
JlocnmipKeHHSIMUA  BU3HAYallacid IIBUJKICTh PO3KIAJaHHSA (DPAHKOIITY, AOJOMITY 1
KaJIBLIUTY 3aJiekHO BiA pH po3unny.

Tabanus 6

XiMIYHUH CKJIAJ MOHOMiHEPAJbHUX (paKuin

Minepan BMicT OCHOBHUX KOMITOHEHTIB, %
CaO MgO P,Os
®dpaHKOITIT 46,6 0,6 33,4
Jlonomit 26,0 18,56 —
KapOonat kambItito 55,0 — —

HeliTpanizamis KUCIMX PO3YMHIB NEPEPaxOBAaHUMU MOHOMIHEPATbHUMHU
dpakuisiMd  TPOXOAUTh 3 PI3HUMM TOKa3HUKaMH. BcTaHoBieHo, 1m0 mpu
HeWTpam3auli po3yuHiB A0JOMITOM NpoTsroM 70 xBuiauH pH KIiHIIEBOTO pPO3YMHY
nocsirae 7,4-9,5. Po3uunu 3 pH 1 neiitpanizytorscsa no pH 1,8 npotsirom 70 XBuiMH,
30UTBIIIEHHST TPUBAJIOCTI KOHTAKTY ¢a3 a0 140 xsunuH nigsuirye pH 1o 5,4. Po3uun
3 pH 1,5 neirpanizyerbcs 10 pH 7,4 depe3 110 xBuiuH, npu HeHTpamizaiii MEHII
KUCIUX po3unHiB yepe3 40 xBuinuH nocsraetbes pH 9,2 — 9,5. MokHa BiJI3HAYUTH,
o 31 30uIbIIeHHsIM Temneparypu 1o 50...90 °C uelTpanizaiis NPUCKOPIOETHCSA B
1,5-3 pa3zu.

HefiTpamizailis KHCIUX PO3YMHIB KAJIBIIUTOM MPOXOJWTHh HAWIHTCHCHBHIIIE B
nepuri 10 XBwiMHM Bl moyaTky mpoiecy. Benwumna pH KiHIIEBOTO pO3YMHY
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MIIBUIYETHCS 31 30UmbmeHHsM pH modarkoBoro po3umHy: po3umH 3 pH 1 dgepes
40-xsuninH Mae pH 5,6, a 3 pH 3,5-9. Ilpu pH 3,5 inTeHcuBHICTh HeWTpamizaii
3MeHIyeThes. Helitpanizanis po3unsiB A0 pH 10 yka3ye po3kinaiaHHs KalabIUTy MPU
HE3HAYHMX KOHIEeHTpauisix H+ y pozumni. 30uibmenHs temmeparypu ao 50-90 °C
IIPUCKOPIOE HEUTpaTi3alliro B KUCIuX cepenosuiax (pH 6,5).

Xia HeWTpamizalli po34MHIB KaJbIUTY 1 JOJOMITY BKa3ye€ Ha MOXKIIHBICTH iX
poskinananss npu pH 4,5-5,5.

Y kucnux posumHax npu pH=1 He#Tpamizamis ¢GpaHKOIITY HNPOXOJAUTH
iHTeHCHBHO B meprr 60 xBwiuH. Ilicast mpoXomKeHHs Mpolecy MpOTIroM Teuii
400-xB. xinueBuii pH cxmanae 2,7. 31 30inbeHHsIM TemnepaTypu pH He 3MiHIOEThCA.
[Ipu 30impmieHHi kucinoTHocTi a0 pH 2 micna 3akindenns 30 xBuiauH pH
30uIBIIYyETHCS 10 2,35, uepe3 240 xBunuH 10 2,85.

[Ipu 3acrocyBaHHs MeHII Kuciaux po3uuHiB (pH 2,5-3) HeiTpamizaiis
MPOTIKAE O OTPUMAHHS PO3YMHIB 3 MakcuMaibHUM pH 4,5 mipu TpuBanocTi npoiecy
360 xBumuH. [Ipu pH 3,5 micns 20 XxBUIMH KOHTAKTy 3 ¢paHkonitoM pH po3unny
miaBuInyeTbess A0 4, a depe3 30 xBwmH — g0 4,5. [Ipu TpuBamocti mporecy
400 xeunuH pH pos3umny miaBumyetbes no 5,8. Heiirpamizarmis po3uuniB mpu pH
BULIE 3,5 MPOXOIUTH JIy’K€ MOBUIBHO.

Posknmananns kanpuutry npu pH 1-5,5 posuuny BigOyBaeTbcs MPOTITOM
40 xuuH. Ipu Temmepatypi 90°C y kucitomy cepemosumii pH 1-1,5 mBmakicTs
PO3KIIaNaHHs KaIbLHUTy 3611bmyerses 3 78107 r/xB. 10 27,5-107 r/xB. 3HmKEHHS
KHCJIOTHOCTI PO3YMHY MPHU3BOJUTH J0 3HMXKEHHS IIBUIKOCTI MPOILECY HEeWTpami3anii
10 0,5-107% r/xB. ipr pH 5,5.

Homomit ipu pH 1-7 posknamaerbest nmpotsirom 30-90 xBumun. [Ipu 20°C y
KuciomMy cepenoBuill npu pH 1 poskinagaHHs JOJIOMITY NPOXOJIUTH MOBUIBHO 1
ckianae 45% 3a 10 xBwiun, uvepe3 30 xBumuH — 75%, uepe3 120 xBunuH
30utbiyeTbest 10 90%. 30imbinenHs Temmneparypu 1o 90 °C mpuckoproe mpoiiec
PO3KJIaIaHHsl B TTOYATKOBUM Tepion yacy 1 yepe3 120 xBuwinH Takox ckianae 90%.
3HIKEHHsS] KUCIOTHOCTI A0 2,5 pH poskmanae gomomit 3a 120 xBwimH Ha 75% 31

30utbieHHsIM Temnepatypu 10 90 °C. IBuakicTe po3kiananHs gosomity npu pH
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1,5 3 migBumeHHsM Temmeparypu g0 90 °C 36imbmyersest g0 7,5-107 r/xs. s
BHILMX 3HAa4eHb pH BIUIMB TEMIIEpaTypy HEZHAYHUM.

@pankonit y po3unHax 3 pH 1 poskmanaerscs yepe3 30 xBuiauH Ha 96%.
Posknaganns ¢Qpankomity HaBiTh 31 30iUIbmIeHHSM Temmepatypu g0 90 °C
3HUKY€ETbCS A0 75%. Y posumHax 3 pH 2,5 posknagaHHa 3HUXKYyeTbcs A0 7,5%.
OnTuMansHUMU YMOBaMH po3KiajiaHHsa (paHKodiTy € Temrneparypa 60...90 °C 1 pH
po3unny 1,5.

Ha mijgcraBi nmpoBeneHUX IOCTIIKEHb MOXHA 3pOOMTH BHCHOBOK IPO 3MIHY
IIBUKOCTI PO3KJIaJlaHHA MOHOMIHEpadbHUX (pakmii 3anmexHo Bimg pH. ¥V kucomx
po3unHax npu pHI1 1 90 °C uepe3 10 XBWIMH WIBHAKICTH po3KianaHHs (ochaTHUX
MOHOMIHEpaJIbHUX (pakiiii B 3,3 pa3a HIKYA 32 MBUJKICTh PO3KIIAIaHHS KATIBIUTY 1
B 1,6 pa3a BuIla 3a MBUAKICTh pO3KJIaaHHs AoJaoMiTy. [Ipu 3HMKEHH] TemiepaTypu
10 20 °C mBUAKICTH po3KiIagaHHs GochaTHUX MOHOMIHEpATLHUX (Ppakiiiid B 2 pasu
HUKYa 32 IIBUJKICTh PO3KIAJAHHS KalbIUTy 1 B 1,7 pa3a BuIlla 3a HIBUIKICTD
PO3KJIaIaHHS JTOJIOMITY.

[Tpu pH 1,5-2,5 mBHAKICTh pO3KIaTaHHS KAJIBIUTY 1 JOJOMITY 1ICHTHYHA 31
IIBUJIKICTIO pO3KJIalaHHs (pochaTHUX MOHOMIHEpATIbHUX ¢pakiiil. ¥ mux ymoBax
MIBUJKICTH  po3kiagaHHs  ¢ochaTHUX  MOHOMIHEpaIbHUX  (pakiiii  pi3Ko
3MEHIIYEThCS 3 MiJBHINCHHSIM pH y MOpIBHSHHI 3 KaJbLIUTOM 1 JOJOMITOM, B
inTepBani remneparyp 20-80 °C 1 pH 2,5-6,5 xin kpuBux 30epiraerbcs.

Y pos0aBieHux cCipyaHOKUCIMX po3umHax npu pH 1-1,5 mBuakicts
poskiaganHs QochaTHUX MOHOMIHEpaNTbHUX (pakiiid BUIA, IO TOSCHIOETHCSA
BEJIMKOIO BHYTPIIIHBbOIO MTUTOMOIO NOBEPXHEIO (HOCHOPUTY 1 30UIBILIEHHSIM O1IBIIOTO
po30aBJICHHSI PO3YMHEHOTO JIuKanbiiidocdaty. JlomomiT HalOLIbIIe PO3ZYNHEHUN Y
cnabokucaux pozunHax. [Ipu Temmneparypi 80 °C 1 pH 6,5 mBHAKICTh pO3KIagaHHS
J0JIOMITY B 5,3 pa3a BUIIa, HK KaJIBIIUTY.

BucHoBku.

OTpuMaHi 3aKOHOMIPHOCTI JIO3BOJISIOTH PO3POOUTH YMOBH CEJIECKTHBHOIO
po3auieHHs (ochoputy 1 MOIOMITY MIIAXOM MIAOOPY ONTUMAIBHUX yMOB

pPO3KJIaJIaHHSI B CIPYAHOKHUCIIOMY CepeloBuIlll. BcTaHoBiIeHO, 1m0 Tpu 0OpoOIl
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MiHEpaJliB CIPYAHOKUCIUM PO3YMHOM 3O0UIBIIYIOTHCA BIAMIHHOCTI TOBEPXHEBHUX
BIIacTUBOCTEN (HochHOpHTIB 1 KBApILy, a TITNC 32 TEPMOAMHAMIYHUMHU BIIACTUBOCTSIMU
BIJIPI3HSETHCS BiJT OCHOBHUX MiHepaiiB. Bnepiie y mpakrtuii 30aradeHHs O11HUX
KOBHOBUX (HOCHOPUTOBUX pyd Mmichas XIMIYHOI akKTUBaIlli TOBEPXHI MOKa3aHO
MOKJIMBICTh OTPUMAHHS KOHAUINIHHOTO (POCHOPUTHOTO MPOAYKTY HUIAXOM (IIoTarli
rincy 3 cuctemMu ¢ocdar-rirnc-kBapi, SKAUM Moxe OyTH BUKOPUCTAHHMH IS

BUpOOHHIITBA ochaTHOTO OOPOITHA TPETHOTO COPTY.
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VK 004.056:355.45(477)
CTAH TA PO3BUTOK CUCTEMMU KIBEPBE3IIEKU B YKPAITHI
B YMOBAX BINHU

Onnmenko KOpiit MukoJaiioBny,

3aCTYMHUK AUPEKTOPA 3 OCBITHHOI Ta HAYKOBO-IOCIITHOT
JiSUTBHOCTI HABYAJIbHO-HAYKOBOTO 1HCTUTYTY No 4,
KaHIUAAT HayK 3 JCPKABHOTO YIPAaBIIHHSA, TOIEHT
Boponaes /lennc BirajiioBu4

Citajgo Makcum AHapiiioBU4

€nik Makcum PomanoBny

IBamenko Biaaguciaas €BrenoBnu

KypCaHTH HaBYaJIbHO-HAyKOBOT'O IHCTUTYTY Ne 4
XapKiBChbKHI HALIIOHAJIbHUN YHIBEPCUTET BHYTPILIHIX CHPaB
M. Kam’sinenp-Iloainbebkuil, Ypaina

AHoTanisi. ¥ CTaTTl pO3IJISAAEThCS CyYaCHUM CTaH Ta 0COOJIMBOCTI PO3BUTKY
cucteMu KiOepOesrekn B YKpaiHi B yMOBax MOBHOMAaciITaOHOi BiiHU 3 Pociero.
OnucaHo OCHOBHI THNM KiOep3arpo3, M0 CTald CKJIAJO0BOI TIOpUIHOI arpecii,
30KpeMa MaciiTadHl KibepaTaku Ha KpUTHYHY iHpacTpykTypy. [IpoananizoBaHo
TISUTBHICTD JEPKABHUX OpraHiB, Takux sk Jepxcnernss’s3ky, CbBY, Kibepmomimis ta
CERT-UA, a Takox poJib TPOMaJISIHCHKUX 1HIIIATHB 1 BOJIOHTEPCHKUX 00’ €IHAHD Y
kibep3axucti. Po3kputo cTpareriyfi maxoau YKpaiHu 70 3MiITHEHHs KiOepOes3mnekH,
30KpeMa BIPOBAKEHHsS HaiioHanbHOI CTparerii kiOepOe3neku Ta MOCHICHHS
MIKHApOJIHO1 criBIpani. 3po0jJeHO0 BHCHOBOK, IO BiifHAa cTaja KaTali3aTopoM AJis
MPUCKOPEHOTO0  PO3BUTKY YKpaiHChKOi kibepchepu, a Takoxk MIIKPECICHO
HEOOXIHICTh MOMAJBIIUX CHUCTEMHHUX 3yCWIb JJIsi 3a0e3ledeHHs CTIAKOCTI
1M (pPOBOTO POCTOPY.

KuarouoBi cioBa: xibepOesneka, YkpaiHa, BiliHaA, KiOeparaka, KpUTHYHA

iH(ppacTpykrypa, CERT-UA, [lepxcnen3s’s3Ky, riopuaHa BiiiHa.

VY cydacHoMy HH(PPOBOMY CEpPEIOBHUILI TEXHOJIOTT TJIMOOKOTO0 HAaBYAHHS Ta
mry4yHoro intenekty (II) Biagkpuam HOBI MOKIMBOCTI JJIsl CTBOPEHHSI pealiCTUIHUX
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aymio- Ta Bimeodanbcudikamiii, Bimomux sk deepfake. Ils TexHomoris mo3Boiise
3MIHIOBaTH a00 MOBHICTIO MIAPOOJATH OOJIMYYS Ta TOJOCH JIOACH, IO CTBOPIOE
cepiio3Hi BUKIIUKH y cdepl KibepOe3neku.

3actocyBanns deepfake y kiOeprmaxpalicTBi CTaJio HOBOI 3arpo30i0 s
IpOMaJIsiH, KOMIaHI{ Ta HaBITh JIEP>KaBHUX YCTAaHOB. 3aBISKH BUCOKIN SIKOCTI TaKUX
danbcudikaiii  3JIOBMUCHUKH MOXYTb OOMAaHIOBAaTH JIIOJICH, MaHINYJIIOBATH
IPOMAJICHKOI0 TyMKOIO, IIIAHTaXKyBaTH a00 BUKpaaaTH KOH(IACHIIHY iH(pOpMaIIito.
Hampuknan, deepfake-Bimeo MOXyTh  BHKOPUCTOBYBATHUCSA [JIi  CTBOPEHHS
migpoOSeHuX 3BEpHEHb BiJ KEPIBHHKIB KOMMAaHIM, 00 cOpuyuHsie (PiHAHCOBI
MaxiHaili, abo i IIaxXpaiiCbKMX CXE€M 13 BHKOPUCTAHHSM  MIJIPOOJIECHUX
B1JI€O/I3BIHKIB.

OpHak pa3oM 13 pO3BUTKOM 3arpo3 3’sBISIIOThCS 1 Metoau naerekiii deepfake,
gkl 0a3yloThCSi Ha aHajizl apTedakTiB Bijeo, OIOMETPUYHHX OCOOJMBOCTEH Ta
aIropuTMax MalMHHOTO HaB4YaHHs. CydyacHl1 aHaIITUYHI IHCTPYMEHTH J0IOMaraloTh

pO3Mi3HaBaTH MiAPOOKHU Ta MIHIMI3yBaTH 1XHIA HeraTUBHUM BILIUB [1].

VY mpoueci JOCHIIKEHHS BUKOPUCTAHO IIMPOKUN CHEKTP MaTepialliB, 30KpemMa
HayKoOB1 Ta Y mepioJ1 moBHOMAcCIITaOHO1 BiiiHU 3 Pociero kibeprpocTip cTaB OJTHUM 13
TOJIOBHUX (PPOHTIB, Ha SKOMY IIOJICHHO TOYUTHCA OOpOTHOA MikK 3aXUCHUKAMH Ta
arpecopoM. YKpaiHa, sSiK IUIb IJis TIOpUAHOI arpecii, 3a3Hae MOCTIMHUX KiOepaTak,
CIpsIMOBAaHUX Ha Jectaliumizaimito poOOTH JEp’KaBHUX YCTAHOB, KPUTHUYHOI
1H(PpacTpyKTypH, TeIEKOMYHIKAId Ta 1H(OpPMaLIMHOrO cepenoBHIla. 3 MOYaTKY
BIHM KUIBKICTh aTak 3pocia B pa3H, a iXHs CKJIAJHICTh T4 MAacOBAHICThb MOCTIIHO
3poctac. OpgHuUM 13  HAWUNOMITHIMX  TPHUKIAAIB  CTaB  Kibepymap 1O
TeJeKoOMyHiKaiiiHiil Mepexi «KuiBctap» y rpyani 2023 poky — macmrtaOHa ataka,
KA 3HUIIWIA TUCSYl BIPTYaJbHUX CepBEpiB 1 (AKTHUYHO BUBENA 3 JAAy KIIOYOBY
iHGpacTpykTypy KommaHii. 3a OI[IHKAaMH MIDKHAapOJHUX €KCIepTiB, Ie Oyna
HalOIbIIA KibepaTaka Ha YKpaiHy 3 MOMEHTY BTOPTHEHHS [2].

Y BiAmoBimb Ha I 3arpo3d cucTemMa KibepOesmeku YKpaiHu aKTHBHO

po3BuBaeThes. JlepkaBHi opranu, 30kpema JlepxkaBHa cinyx0a cCrieniaibHOTO 3B’ 3Ky
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Ta 3axucty iHpopmamii ([epxkcnemn3p’szky), Cnyxba Oe3nexku Ykpainu (CBY),
Kibepmomimis Ta HamionansHuii koopauHaliiauii 1ieHTp Kidepoesnexku npu PHBO,
3HAYHO MOCWJIMIIA CBOI MOXJIUBOCTI. OCOOJIMBY POJIb Y BUSIBJICHHI M HeWTpami3alii
kiOeparak Bifirpae CERT-UA — komanga pearyBaHHs Ha KOMIT IOTEpHI Ha/I3BUYaliHI
noJii, IKa KOOPJMHYE ONIEpPaTUBHI i, MOIepe/Kae Mpo HOB1 3arpo3u Ta CHIBIPAIIOE
3 MIXKHApOJHUMHU MMapTHEPaMHU.

Ha crparteriunomy piBHI YKpaiHa Ie A0 MOYaTKy MOBHOMACIITaOHOI BiitHU
npuiiHsia oHoBieHy CrTparerito KiOepOe3mneKku, sika BHU3HAYa€ OCHOBHI HaNpsIMKU
3aXUCTYy LHUQPPOBOr0 MpocTopy. Y BOEHHMX YyMOBaxX IIsl CTpaTeris craia Iie
aKTyalpHIIIOK. YKpaiHa He JHIIE 3aXUIIA€ThCsA, & U aKTUBHO BIPOBAKYE CydacHI
TEXHOJIOT1i, HapOIIly€e EKCIIEPTHUI MOTEHII1al, PO3BUBAE MAPTHEPCTBO 3 MPOBIIHUMHU
Jiep’KaBaMi Ta MDKHAPOAHUMH OpraHizamisiMu y cdepi kibep3axucty. 3Ha4YHy pOJib
BIJIITPA€ TAaKOXX TPUBATHUM CEKTOp 1 BOJIOHTEPCHKI I1HIIIaTUBU. Tak 3BaHi
"IT-Biiicbka" 00'€THYIOTH THCSYl CIEMIATICTIB, SKI IIOAHSA MPOTHIIIOTH BOPOKUM
aTakaMm, aTakylTb 1H(QPACTPYKTypy HpPOTUBHHMKA, MOHITOPATH 1H(pOpMaALIAHUN

IIPOCTIP Ta JIONIOMAararTh 3aXUINATH KIFOYOB1 00’ €KTH B YKpaiHi.

TakuM uyuHOM, BiMHa cTajga NOTYXHUM CTHUMYJIOM [UIsl HPUCKOPEHOIO
pO3BUTKY KiOepOe3rneku B Ykpaini. [lonpu yucieHH] BUKINKHU, KpaiHa JEMOHCTPYE
BUCOKHMI piBEHb MOOLMI3alli, 3JaTHICTh A0 IIBUAKOTO pearyBaHHsS, THYUYKICTb Y
NPUIHATTI PINIEHh Ta aKTUBHE BIPOBA/KEHHS HOBITHIX TexXHoJorii. BomHouac
JOBroTpUBaja €PEeKTUBHICTh YKPAiHChKOI KIOEpOOOPOHHU 3aJIeKUThH BlJ MOCTIMHOIO
IHBECTYBAaHHSI Yy JIIOJICBKMI KamiTajl, PO3BUTOK I1H(PPACTPYKTypH, a TaKOXK BiJ

PO3IIMPEHHS] MIXKHAPOIHOI CITiBMpalll y cepi Kibep3axucTy.
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YK 631.37:621.313.13
JOCJI)KEHHS BILIMBY HECUMETPII HAIIPYTU HA PEXKUMUA
POBOTU ACUMHXPOHHUX JIBUI'YHIB

IHonosa Ipuna OnekciiBHa,

Yaycos Cepriii BosioaumupoBuy,

K.T.H., JOLIEHTH

TaBpiiicbkuil 1ep>kaBHHM arpOTEXHOJIOTIYHUIN YHIBEPCUTET
iMeH1 [Imutpa MoTtopHoro, M. 3anopixoks, YkpaiHa

AHoTaunisi. B cTarTi 10ocniiKeHo BIUIMB HECUMETPIi (pa3HUX HANpyT: KPaTHOCTI
HaIpyT MpsMoi 1 3BOPOTHOT MOCHIIOBHOCTEH, KOe(DIIIEHTY HaBaHTAXKEHHS PoO0YOi
MalllMHU, ITyCKOBOTO MOMEHTY ACHMHXPOHHOIO JBUI'YHA, Ta MOMEHTY 3pYILICHHS
po00YOi MaIIMHU Ta KOS(DILIEHTY, IO XapaKTEPHU3y€e TUIT poOOYOi MAILIMHU HA PEXKUM
poOOTH ACUHXPOHHHUX JIBUTYHIB.

Kuro4uoBi ciioBa: acMHXpOHHUM ABUTYH, (Da3HUM CTpyM, Halpyra, cxema

3aMiHlCHH51, KOB3aHHs, MOMCHT.

VY clIbChbKOTOCOAAPCHKOMY BUPOOHHUIITBI HECUMETPISL HApPYyT, CTBOPIOETHCA,
SIK TIPaBUJIO, HECUMETPUYHUM MMOOYTOBUM HaBaHTakeHHsM [1, ¢. 180; 2, ¢. 168], sxe
HOCUTHb AKTUBHUM Xapakrep. Tomy, NMpUMaeMO 3 IMEBHUMM NPUIYIICHHSIMH, IIO
Harpyra 3a ¢azamu 3cyHyTa Ha KyT 120°, a BenmuuuHu Hanpyr pi3HAThCs. J[J1s Takoro

HECUMETPUYHOIO JKEPEsia KOMIUIEKCH JIII0UMX (ha3HUX HAIpyT

E,=mE, (1)
E,=nE, -e . (2)
E. = pE,, -e" 3)

ne m, N, p— koedilieHTH HECUMETPIi HallpyTru 1o ¢azax, B.O.;
Ey — nominanpHe mirode 3HadeHHs dazHoi enexrpopymriitHoi cunu (EPC), B.

Koediientn Hecumerpii Hanpyru M, N, P A0PIBHIOIOTH
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o

m=z, (4)
EB.

”—E, (5)
EC

p=a- (6)

Posknanemo ¢aszni EPC Ha cuMmeTpuuHi CKJIaJ0BI MpsSMOi, 3BOPOTHOI Ta

HYJBOBOI MOCIITOBHOCTEH

E, :%(m-EH +n-E,-e " +p-E, -e”zoo):%(m+nJr P); (7)

J 1 _i 0 _i 0 :190 . 0
Ezzg(m-EH+n-EH-e j120° 5120 _l_p_EH_eleo .e]120):

(8)

E i 0 i 0
:?H(m+n-e 29 4 p-eT 1Y,

—j120°
e}

Eozé(m-EH+n-EH +p-E, -e) =

9)

= E—H(m +n-e 12 4 p.ei2y,

3anuiemMo CUMETPUYHI CKIagoBi cTpymiB mpsimoi |, Ta 3BopoTtHOi |,

MOCJI1IOBHOCTI aCUHXPOHHOTO ABUTYHA (AJl)

i - E, N Elz
DRI X)) 1+Mej"” (10)
Py
i - Ez N EZ/Z' _
CORAHI(XXy) 1+Meiw’ (11)
—E'
I, =0. (12)

ne Ry, Ry, X1, Xum,, Z'— aKTuBHi, peakTUBHI Ta NOBHUI onopu I-mogi6HOT
cxemu 3amimmeHas AJl, Owm;

S — moTo4yHe KoB3aHHS A/, B.O..
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3HaliIeMo CUJIM CTPYMIB Y (pa3ax aCHHXPOHHOTO JIBUTYHA

=1 +1,: (13)
I.B =a’ |.1 + al'z ; (14)
I, =al, +al,: (15)

CepeqHbOKBAIpaTUYHOIO 3HAYECHHS CHJIM CTPYMY JIBUTYHA

2 2 2
I ]A+]3B+IC- (16)

Ctpymu npsiMoi Ta 3BOPOTHOI MOCIZIOBHOCTEH CTBOPIOIOTH MAarHiTHI MOTOKH,
0 00epTaloThCsl B MPOTHIICKHI CTOPOHU 1 CTBOPIOIOTH 00E€PTATBHUH 1 TaIbMYHOUHiA

MOMEHTH (puc. 1).

-M — V2 Mn Mnl M

- @
1 — Bin il cTpymiB npsiMoi MOCaiIOBHOCTI; 2 — Bij il CTpyMiB 3BOPOTHOI

MOCJII0BHOCTI; 3 — pe3y/ibTyH04Ya XapaKTepUCTHKA.
Puc. 1 — Mexaniuni xapakrepuctuku A/l
Posrnsinemo mexaniuHi xapaktepuctuku AJl Ha poOouidt gutsHIN (puc. 2).
JlineapuzyeMo MeXaHIYHY XapaKTePUCTUKY, III0 CTBOPIOETHCS 3BOPOTHUM MarHiTHUM

MOTOKOM. 3 MOJIOHUX TPUKYTHUKIB MOKHA 3aIHCaTH

— == , 17
2 Ssh My, (17

JIe Mg — BHUAKICTh MAarHiTHOTO TOJISI CTAaTOPa, Paj/c;

® — TOTOYHA MIBUKICT Bajia POTOPY, , paj/c;

Sy — moTtouHe koB3aHHsA AJl, B.O.;

261



M,y — HOMIHATBHUH MOMEHT, IO CTBOPIOETHCS HAMpPYrO 3BOPOTHOL
rnocaigoBHoOCTi, H-M;

M, — TIOTOYHMH MOMEHT, IO CTBOPIOETHCS HANPYrol  3BOPOTHOL

oCJIiToBHOCTI, H'M;

— V2

Puc. 2 — Mexaniuni xapakrepuctuku A/l Ha poOouiii minsnui

VY cBorO uepry

2

U U E
M, =M, ? ; —t=—%, (18)
U ()
H H H
ne Mj; — myCKOBU MOMEHT €JIEKTpOABUTYHA, H-Mm;
U, — [iode 3Ha4YeHHS HaNpyru CHUMETPUYHOI CKJIAJOBOI 3BOPOTHOI

MOCIIJOBHOCTI, B;
Uy — HoMmiHanbHA (a3Ha Hanpyra, B;
M, — TyCKOBUM MOMEHT, CTBOPEHUI 3BOPOTHUM MArHiTHUM NOTOKOM, H-m.
OTpumaemMo piBHSIHHS 3BOPOTHOTO MOMEHTY
My=M, ks, (19)
U 2

e Kyp — koedilieHT HAPyru 3B0POTHOI OCIiIOBHOCTI, B.0. K, = 0
H

Uy — HominanbsHa Hanpyra A/l, B;
U, — Hampyra 3BOpOTHO{ MOCII1I0BHOCTI, B.

PiBHsHHSA MOMCHTY, IO CTBOPIXOETHCA IIPSAMUM Mar"iTHUM ITOTOKOM

S
Mlz_'MH'kuzl, (20)
S

ne My — MOMEHT, III0 CTBOPIOETHCS MPSMUM MarHiTHUM NOTokoMm, H-M;
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My — sominanpHUM MoMeHT AJl, H-Mm;

3HaiiieMo piBHAHHS Pe3yIbTYIOU0i MEXaHIYHOI XapaKTePUCTUKU
k2 M
M =M1—M2=(%—Mnk52)~s) (21)

1e Kyp — KoedilieHT Hanpyry npsMoi MOCiI0BHOCTI, B.0. K, = llJJ—l ,
H
[Iputimemo, 1mo B ycTtajieHoMmy pexumi poootu AJl 3 PM moment M, mio
po3BuBae AJl 1OpiBHIOE MOMEHTY, MpUKiIaneHoMy a0 Baixy A/l Bix PM M., ToOTo
M. = M. (22)
MowmeHT cripoTHuBy, 110 pukiIaaeHuit 1o Bany AJl Bix PM M. , 3 ypaxyBaHHs
koedinieHTa 3aBanTaxkeHHs PM K,, nopiBHIoe

1-s

1-s )
Mc:M0+(k3'MH_Mo)'( j ) (23)
ne My — momeHT 3pymeHas PM, H-m;
k3 — koedimmieHT 3aBaHTaXCHHsI poOOYO01 MaIllMHH, B.O.;
My — nominanbHuM MomMeHT AJ], H-M.

[TincraBumo (21) Ta (23) y (22) orpumaemo

kM 1-s )
(M_Mnkuzz)'szMo"'@_mo)'[ j (24)
S, 1-s,

Ie X — Koe(illeHT, 1[0 XapakTEepU3ye MEXaHIYHy XapakTepucTuky PM,
x=(0,1,2);

M

—0

Mo —BigHOCHMI MOMeHT 3pymenns PM (My = M

), B.O.
H

3aJieKHICTh KOB3aHHS BiJl KPATHOCTI HAMpyru TMpsMOi Ta 3BOPOTHOT
nociioBHoOCcTeH Ky U Ky, 1 KoedirienTy 3aBanTaxkeHs Kz s mpusoay PM:
3 HE3aJICKHOI0 MEXaHIYHOI0 XapakTepucTrukoro (X = 0)
k

? Sy . (25)

S =
2 2
kul_mn’kuz'sH

3 JIIHIMHO 3POCTAI0Y0I0 MEX