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AGRICULTURAL SCIENCES

VJIK 630
CAHITAPHUI CTAH COCHOBUX HACAJUKEHD, ITPOMJIEHUX
HU30BUMU MOKEKAMHU B YMOBAX MOJIICCS YKPATHU

Anapeesa OJsiena IOpiiBHa

K.C.-T.H., JIOUEHT Kadeapu JiCIBHUIITBA
JICOBUX KYJBTYp Ta TaKcallii Jiicy
[Tomichkuii HallIOHATBLHUN YHIBEPCUTET
M. JXKuromup, Ykpaina

Beryn. Ha canitapHuii craH JiciB BIUIMBAaIOTh a0lOTHYHI, OIOTHYHI Ta
AHTPOIIOT€HHI YMHHMKH, CEpeJl SIKUX MPOBIAHE MICLE MOCIAAI0Th IIKIJIMBI KOMaxXH,
30yaHUKH XBOpoO 1 moxexi [1-3]. IlomupenHs 3a3Ha4eHUX YUHHHUKIB B JIICOBOMY
MacHBl 3HAYHOIO MIPOI0 BHM3HAYAETHCS THUIIOM JIICOPOCIMHHUX YMOB, BIKOM,
BiTHOCHOIO TOBHOTOIO Ta CKJIAJIOM HACa/KeHb, MOETHAHHS SKUX (popmye TMeBHUN
Mikpokiimar [4]. [1ig BIuiMBoM IpUPOJAHKUX 1 AaHTPOIIOTEHHUX YMHHUKIB 3MIHIOIOTHCS
BiK, CKJIaJl 1 TOBHOTA HACAXKEHb, & TAKOXX PO3MOJILI IJIOII 3a TUIIOM JIICOPOCIMHHUX
yMOB [5-6]. Taki 3MiHM MOXXYTh 3MIHHUTH IPUHAJHICTh HACADKCHb 10 TEBHUX
IIKIJIJTMBAX OPTaHi3MIB 1 pU3UK MOLTUPEHHS MOXKEX, SIKI BUHUKAIOTh 32 CIIPUSATIMBUX
IS IOTO TIOroqHUX yMOB [7-8]. ToMy aiisi BU3HaYCHHS 3arpO3H MOTIPIICHHS CTaHy
HACa/HKeHb JIOUUJIBHO TEPIOJUYHO OINHIOBATH XapaKTePUCTUKH HACAJDKEHb 1
KkiiMatuuHi nokazHuku. HaBecni 2020 poky B HacamxeHHsx [lomices mommpunucs
MaciTabH1 moxkexi. Y 3B’S3Ky 13 IUM OyJI0 aKTyaJIbHUM OLIHUTH YUHHUKH BIUIMBY
Ha CTaH HACa/PKCHb Yepe3 PiK MiCIsi HU30BOI MOXKEXKI.

Mera po00oTHM — OLIHUTH 3aJIEKHICTh CTaHy HACa/UKEHb uepe3 pPIiK Micis
HU30BOI MOEX1 B BIKY Ta XapaKTEPUCTHUK MOIIKOKEHHS CTOBOYpa BOTHEM.

Marepiaim Ta w™meroau. JlocmimkeHHs Oynu TPOBENEHI Y COCHOBUX
HacapkeHHsax JIII «Kopoctumisceke JII» Ha aiasHKaX MOPOWIEHUX HU30BUMHU
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MOKEXKaMH.

CaniTapHuli CTaH COCHOBHX HACa/HKCHB Yepe3 PiK MiCIIs MOKEX1 OIIHIOBAIN HA
15 npo6Hux miormiax, 3aknaaeHux y mouoausakax (5 I1IT), cepenaroBikoBux (7 I1IT) i
cturnux yuctux aepeBocranax (3 IIIl) y cBixkomy cybopi y CMOMBCEKOMY Ta
[BHULIBKOMY JTICHUIITBaX. BU3Hau€HO OCHOBHI TakcallliiHiI TOKa3HUKU HACA/[KEHb, HA
KOXKHOMY JI€pEBl — BUCOTY Harapy, BIIHOCHY BHCOTY Harapy (BiJ BUCOTH CTOBOypa,
%), BUCOTY MaKCHMAJbHOTO PO3TAllyBaHHS Tpy0oi KOpU Ta BUCOTY OMIKYy TOHKOI
KOpH (SIK PI3HUII JIBOX IMOIEPEIHIX MOKA3HHUKIB), KATETOPiI0 CaHITapHOIO cTaHy. Jlis
KOKHOT IIPOOHOT IIIOIII pO3pax0oByBaiM CEPEIHI 3HAYCHHS ITMX IMOKA3HUKIB, CEPeIHIN
1HJIEKC CaHITapHOIO CTaHy Ta BiAnaja aAepeB (Y BiACOTKaX).

PesyabTatn Ta iX 00roBopeHHsi. 3a3BU4ail, caHITapHUII CTaH JAepeB 1
HACa/HKCHb, YPAKCHUX HU30BUMH TMOXKEKAMH, 3aJICKUATH BiJl X MEPBUHHOTO CTaHY,
BHUCOTH Harapy Ta MeEX pO3TallyBaHHs rpy0oi Kopu. 3ajexHO BiJl I[LOTO JiepeBa
B1JIHOBJISITh TTOYATKOBHI CTaH a00 3aruHYTh 3a 2-3 POKHU MICIIS MOXKEK.

Ha ninsiHkax npoiieHnX HU30BUMU noxexkamu y ceprii 2020 poxy Ta y 2021
porti, Oyi0 3AiMICHEHO OIIHKY CaHITapHOro cTaHy. JlJis 1boro oOupanau jaepeBa 3
PI3HHM CTYIIEHEM TIOIIKO/KECHHS BOTHEM — BHCOKMM Ta HU3bKMM. Ha koHTpomi
noxkexx He Oyno. OLIHKY CTaHy JepeB 3A1MCHIOBANIM JIBiUl — TpaBeHb-ceprieHb 2021
POKY.

Pe3ynbraTu aHamizy po3nojAuUly JEpeB COCHM 3BUYANWHOT Ha JIOCIITHUX
JUISTHKAxX 3riqHo o0Jiky y TpaBH1 2020 poky cBiuaTh, 10 HA JUISHKaX CEPITHEBUX
MOXKEK 3 BUCOKMM CTYIEHEM IMOIIKOJKEHHS 370pOBI JIepeBa BIJACYTHI, OCJIa0JieHi
nepeBa cTaHoBISATH 10 %, a mepeBaxkHa OUIBLIICTH TyK€ OCHa0JEHI Ta yCUXAroYi.
YacTka CBIKOIO CyXOCTOIO CTaHOBUTH 15 %, a cyxoctiii Munynux pokiB — 10 %
(tabn. 3.5). Ha nuisHKax MpOWMJIEHUX MOXKEXaMU Yy CEpHHI 3 HU3bKUM CTYIEHEM
ypaXXeHHSI NEepeBa)kKHY OUIBIIICTh CTaHOBWIM ciadko ypaxkeHi (40 %) Ta cuibHO
ypaxeni (31 %) nepeBa. Ctapuii cyxocTiii OyB BiJICYyTHIH, a cBikUiIl ckiaaaas 2 %.

Ha ninsukax nmpoitnenux noxexamu y kBiTHI 2021 poky, cTtapuil cyXocTiil y
TpaBHi 2021 poKy He BHUSBIISUIM, a IEpEBa CBIKOTO CyX0CTOI0 (5 %) 3’ ABHIINCH TUIBKU

TaMm jie OyJia BIIMIU€HA BUCOKA IHTEHCUBHICTh MOXkexi. Ha AiistHkax mokex y KBiTHI
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3 BUCOKOIO 1HTEHCHUBHICTIO, Biamivanoch maino aepes | -1II kareropiit CC, mopiBHSHO
3 DUISHKaMHU JI¢ BigMidaiach HU3bKa IHTCHCHBHICTH TMOXEXi, a BCUXAIOUH JEpeBa
cranoBwin (IV xareropii) 24 1 5 % Ha AUISHKaX 3 BUCOKUM Ta HU3BKUM CTYIEHEM
IHTEHCUBHOCTI TOKeXk1 y KBiTHI. Ha kxoHTponmi mpakTuuHo yci aepeBa Oymu I-II
KaTeropiil CaHITapHOTO CTaHy, a TUIbku 5 % Oynu III kareropii caHiTapHOro cTany

(muB. Tabm. 1).

Taoaunsg 1
CaniTapHuii cTaH JepeB HA MPOOHMX MJIOLIAX
3rifiHo 00JiKy y TpaBni 2021 p.

Cryninb Kareropii caniTapHoro crtany aepes, %o
HuzoBa moxexa IHTEHCHBHOCTI I I 1 Y v VI

TTOXKEXKI
VY cepmai 2020 | BHCOKa 0 10 35 30 15 10
VY cepnini 2020 | HU3BKA 12 40 31 15 2 0
VY xBiTH1 2021 BHCOKa 15 32 24 24 5 0
VY xBiTH1 2021 HU3bKA 20 45 30 5 0 0
Ha xonTpoui BIJICYyTHSI 50 45 5 0 0 0

Kareropii caHiTapHOro cTaHy JA€peB BU3HAYAJIM Ha THUX K€ JUISHKAaX y CEpIIHi

2021 poky (Tadm. 2).

Tabauus 2
CaniTapHuii cTaH AepeB HA NPOOHUX IJIOIAX
3riiHo 00.1iky y TpaBHi 2021 p.

Cryninb Kareropii ca"iTapHOro crany nepes, %
Hu3zoBa noxexa IHTEHCHBHOCTI I 0 1 V, v VI

HOKEXKI
VY cepriri 2020 | Bucoka 0 5 15 50 20 10
VY cepriri 2020 | Huspka 8 40 31 18 3 0
VY xBiTHI 2021 Bucoka 0 35 28 20 17 0
VY kBitHi 2021 | Husbka 29 52 14 5 0 0
Ha konTpoui BiacyTtHs 48 41 10 1 0 0

[Tin wac o0OIiKiB, MPOBEACHUX Y CEPITHI, 3J0POBUX JIEPEB HE BUABWIM Ha
TISTHKaX BUCOKOIHTCHCUBHHUX IMOXKEXK, HE 3BaKAIOYM HAa TEPMIHM iX MPOXO/KCHHS.
Ha ninsHkax 3 HU3BKMM CTyleHeM KBiTHeBUX moxkex 2021 poky udactku aepes |

Kareropii ctaHoBWIM y 3,6 pa3y Oujibllie, HXK Ha AUISHKAX ceprnHeBux moxex 2020

POKYy.
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Ceixkuit cyxoctiii ctanoBuB 20 1 17 % Ha niasHKax 13 BUCOKHM CTYIIEHEM
iHTeHCUBHOCTI moxexi y ceprmHi 2020 poky Ta y kBitHI 2021 poky BiJIMOBIAHO.
Kinekicte nepeB IV karteropii Oyna OUIBIIO Ha JIISHKAX 13 HU3BKUM CTYIICHEM
IHTEHCUBHOCTI TOKexki. Ha KOHTpOJBHIN HAUISHIN AESKOI MIpOIO MiABUIIMIACK
KutbKicTh aepeB Il kateropii canitapuoro crany — 10 %, ay 1 % nepeB nmoripumscs
ctaH j0 IV kareropii.

[HTerpanpHa XapakTepUCTHKA MONLTY JIEepeB 3TiAHO KaTeropid CaHITapHOTO
CTaHy — 1€ TOKa3HMK IHJEKCY CaHITapHOTO CTaHy, SKUWA HEOOXIAHO BH3HAYATU
BpaxoBytoun yci nepesa (Ic; ¢) Ta Timbku xutTTe3naTHI nepea (Icy 4).

AHani3 MOKa3HUKIB 1HAEKCY CaHITapHOrO0 CTaHy MOKa3ye, II0 3riJHO OONIKY Y
TpaBHI Yy HaWripmioMy cTaHl OyJiM HAcaJDKEHHsS, MPOWIEHI BUCOKOIHTEHCHUBHOIO
noxexero y cepnsi 2020 poky (Ic; ¢=III,8) (puc. 1). Lle Bcuxatroum HacaKeHHS.
3rigHo 00Ky, mpoBeneHoro y cepmsi 2021 poky, iX cTaH moripmuBcs OlIbIe
(Ic1 6=IV,2). TyT ke y piK MHOXKEXKl 3apeecCTpOBAHO CYXOCTii, 3apaxOBaHUU IO
kateropii VI. Ha miit ke munsHmi y tpaBH1 2021p. peecTpyBayin JepeBa CBIXKOTO
CYXOCTOI0, YacTKa sikux 3pocia y cepmui 2021 poky 15-20 %.

[Hgexc caHiTapHOTO CTaHy JEpeB Ha NUISHIN, MPOUACHIN MOXKEXEI CIa0Koi
iHTeHCcuBHOCTI y cepnHi 2020 poky, OyB BHIIMM, HIK Ha JUISHII CJIa0Koi
IHTEHCUBHOCTI y KBITHI (UB. puc. 1).

[loripmieHHst cTaHy HacaJKEHb, YIIKOJDKEHUX CEepIHEBOI moxexer 2020
POKY MOpIBHSHO 3 MOXEXKEI BECHSIHOK, MOYKHA MOSCHUTH THUM, IO TOAl BXKeE
MPU3YIUHUBCS PICT MAroHiB, a BIIHOBJIEHHS KPOH He BiaOyiocs. Ilpouecu cunresy
3aXHMCHUX PEYOBHMH, SIKI MPOTUCTOSTH 3aCEJICHHIO JEpeB LIKIJHUKaMU CTOBOYPIB,
OyJ0 TpuUrHIYEHO BOTHEM. ToMy Taki JepeBa YCHINIHO 3aceUIMCh KOpPOigaMu
OCTaHHIX MOKOJIiHb, III0 MPUILIBUAIIYBAJIO BIAMAI JIEPEB.

[Toxxexxa y kBiTHI 2021 poKy mpoHIIUIa Ha MOYATKy BEreTallii COCHU 3BHYalHO1,
KOJIM TIaTOHU PO3MOYMHAIM CBiM picT. YacTo Taki jepeBa BITHOBIIOIOTH CBIM PICT 1
MOKA3HUKU CaHITapHOro cTaHy. Ilin yac moskexi JIT iMaro JiyOooimiB MiJIXOAUB 0
3aBEpUICHHS, @ BEPXIBKOBUH KOPOIJ Ta MECTU3yOUacTHl pO3NOYMHAIH JIT 1 yCHIIIHO

3acesuIi IpUHaAH1 ocjiabJieH1 iepeBa.
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Puc. 1 Iloka3HuKHM iHIEKCIB CAHITAPHOTO CTaHy JiepeB COCHM Ha AUIAHKAX i3
Pi3HOI0 iIHTEHCUBHICTIO Ta TEPMIHAMH BUHUKHEHHS MOMKEK

[npexcu crany nepeB Ha KOHTpOJl y TpaBHi-cepnHl 2021 poKy He 3MIHUIIHUCK,
xou y ceprHi obsikoBaHo 1 % aepes IV kareropii caniTapHOTO CTaHy.

[Toka3zuuku Ic; ¢ Ta Icy 4 Manum OAHAKOBI 3HAYEHHS, y MICHSX BIICYTHOCTI
3aru0aux JepeB — Ha KOHTPOJIl y TpaBHI-CEPIHI 1 Ha MICIl KBITHEBOI MOXKEXI
HU3BKOTO PIBHS IHTEHCHUBHOCTI (IuB. puc. 2). Ha 1HmmMX ainsHKax mokazHuku Icy g
Oynu BUIIMMH, HIXK Icy 4. OgHOYACHO 3riIHO JaHUX TpaBHEBoro oOmiky 2021 poky
JIEpEeBOCTaH Micis Moxkexi y ceprHi 2020 poky BBaXaeThCsl AyXKe OCIA0JICHUM 3a
MoKa3HUKOM Ic; 4 Ta ycuxawuum — 3a nokasHukamu Ic; g. Ha iHmmx nuistHKax
MOKa3HUKUA 000X 1HAEKCIB OJHAKOBO KJIACU(IKYIOTh CTaH HACAIKEHb.

Tomy, 3riTHO MOKA3HUKIB CaHITAPHOTO CTaHy JIEPEB Ha JUISTHKAX CEPIHEBOI
noxexi 2020 poky 3 BHCOKHMM CTYNEHEM IHTEHCHBHOCTI TOXEX1 IMiJI Yac JBOX
00CTeXEeHb € yCHXAIYMMH, Ha NUITHKaX moxexi y ceprHi 2020 poKy 3 HU3BKUM
CTYNIEHEM IHTCHCHUBHOCTI TMOXEXKI — JIyKe OCJIa0JCHUMHU, a pemTa IIISTHOK —
ocJia0JieHi.

VY Biamaai AepeB COCHM Ha MPOOHUX IJIOMIAX TMEpPEBa)KaB CBIKUN CYXOCTIH.
Crapuii cyxocTiii BUSIBJICHO Ha OJIHIM MpoOHiM miomi B MonoaHsakax (14 %), oaHiit
MpoOHINM TUIONI y CepeaHbOBIKOBUX HacakeHHAX (7 %) 1 OBOX — y CTUTIUX
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nepeBoctanax (7 1 6 %). Yactka mepeB 6 kareropii He 3ajekana Bif Jli BOTHIO Ta
MaJjio BIUTMBAJIA Ha CyMapHHH Biamam aepes (Tadim. 3).
Taoauus 3
Pe3yibTaTu KOpesiiiHOr0 aHAJII3y NOKA3HUKIB, 110 XapaKTEePU3YTh BILIUB

MOIIKO/’KeHHSI BOTHEM Ha BiNaJ COCHOBHX HACAIKEHb

. Bucora Yactka Yactka
HiameTp Binuocra OTIKY nepeB 5 nepeB 6
[Toka3Huku | BHCOTa .
cM waraoy. % | TOHKOI Kareropii | Kareropii
PY: KOpH, M cTany, % cTany, %
Yacrka nepes S
KaTeropii crany, % 0,74 0,61 0,70 1
Hactra fepes 6 0,10 -0,09 -0,21 0,02 1
KaTeropii crany, %
goyMapH““ UL 0,69 0,57 0,63 0,97 0,25

Ipumimxu: n=15; df=14; roes= 0,50; rp01=0,62; HamiBXUpHUM MPUGTOM
BUJIIJIEH] Koe(ilieHTH Kopensmii, ski 3Hauymi npu P=0,01, a xypcuBoM — sKi
3Hauyii npu P=0,05.

YacTka iepeB CBIXKOTO CYXOCTOIO (5 KaTeropii caHITapHOrO CTaHy) JOCTOBIPHO
3MeHIIyBajgacsa y Mipy 30uibiieHHs aiamerpa gepeB (r= -0,74; P=0,01) 1
30UThIITyBaNIacst y Mipy 30UTblieHHs BiHOCHOI BUcoTu Harapy (P=0,05) ta Bucotu
omniky ToHkoi kopu (P=0,01) (nuB. Tabn. 3).

YacTka CBDKOTO CyXOCTOIO B MOJIOJHSIKax cTaHoBuia Big 16 mo 54 %
(y cepenapomy 33,6 %) (puc. 2).

CBikuil cyxocTiii OyB BiACYTHIM Ha 4 mnpoOHHUX IUIOMIAX 13 CEMU B
CEepPEIHBOBIKOBUX HACQKCHHSIX, MaKCHMaJIbHUM OyB Ha OJHIM TPOOHIM ILIOoIIi
(14 %), a cepenniii ctaHoBuB 3,8 %. Y CTUIIIUMX JIepeBOCTaHAX CBIKHUN CyXOCTii
BUSIBJICHUI JIMIlle HA OJHIA MPOOHIM TUIONIl 13 TPbOX, CTAaHOBUB 2 %, a cepenHii

MOKAa3HUK JUIS 11i€1 BiIKOBOi rpynu ctaHoBUB 0,7 %.
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Puc. 2 Binnaja qepeB COCHU Y HACAKEHHAX Pi3HUX BIKOBHX TPyl

OpepskaHi JaHl MATBEP/KYIOTh HAOUIbIy HEOE3MEeKy HU30BUX TOXKEXK IS
MOJIOJHSIKIB 1 BaXJIMBICTh CHPHUSHHS HIBUAIIOMY POCTY HacaJKe€Hb HE TUIbKU IS
MIJBUILIEHHS IXHbOI MPOAYKTUBHOCTI, aje M JJIsl MPUCKOpPEHHs popMyBaHHS TpyOoi
KOpH, sIKa 3aXHUCTUTD JIepeBa BiJ A1l BOTHIO.

BucHoBku. 1. Y YMCTHX COCHOBHMX HACaJXKCHHSX, OXOIUICHHX HHU30BOIO
noxkexxero HaBecH1 2020 poky B yMOBax CBIKOTO CyOOpYy BIJJHOCHAa BHUCOTa Harapy
3MEHIIIyBajlacsi y Mipy 30UIbIIEHHS JllaMeTpa B MOJOJHSKaX, 301IblIyBanacs y
CepeIHBOBIKOBUX JIEPEBOCTAHAX 1 3MEHIITYBaacs y CTUTIUX JEPEeBOCTaHAX.

2. CaHiTapHHMI CTaH JIepeB Yepe3 PiK MICHs MOKEXK1 3aJIeKUTh BiJ IXHBOTO BIKY,
MOTIPIIYETHCS Y Mipy 30UIbIICHHS BIJHOCHOI BHUCOTH Harapy, 3MEHILICHHS
MaKCUMaJbHOI BHCOTH pO3TalllyBaHHS TpyOoi KOpH Ta 30UIbILIEHHS BHCOTH OIIIKY
TOHKOI Kopu. Haifripimuii caHiTapHuil CTaH MalOTh JIEpeBa, B SIKUX 30HA TOHKOT KOPU
MOYMHAETHCS HIDKYE BiJl BUCOTH Harapy.

3. Y Biamasai AepeB COCHU Ha MPOOHUX TUIONIAX MEPEBaKAB CBIXKHUM CYXOCTIM.
Yactka gepeB 6 kareropii He 3aiexana BiI Jii BOTHIO Ta MaJio BIUIMBaja Ha

CyMapHu# BiMaja JiepeB.
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HanionansHuii yHIBEpCUTET

OiopecypciB 1 IPUPOIOKOPUCTYBAHHS YKpaiHU
M. KuiB, Ykpaina

Beenenme./Introductions. Hwuni, B yMoBax aHTPOIOLEHY, Yyce OLIbII
OYEBUJHUM CTa€, 110 JICOBI €KOCUCTEMH € HaWOUIbII MOTY>KHUMHU CTadlIi3aropamMu
HaIllOTO IIBUAKO TpaHchopMmyroudorocss MOBKULISL. BogHouac Bigomo, Mmoo ix
cTabuIi3yroua pojib, 3HAYHOIO MIPOI0, 3aJICKHUTh BiJl O10JIOTYHOI CTIHKOCTI JICOBUX
LIEHO31B Ta iX CTaHy. Y LbOMY KOHTEKCTI, 3 YPaXyBaHHSIM II0OOAJTBLHOTO MOTETUIIHHS
KJIIMaTy, OCOOJMBO aKTyaJbHUM € MIABUIICHHS OI10JOTIYHOI CTIMKOCTI JIICOBUX
€KOCHCTEM Jy0a Ha eTari BIATBOPEHHS, 0 CIIPUATUME KPAIloMy aJlanTyBaHHIO iX 710
HEraTUBHUX MIOOAJBHUX 3MIH 1 €(EKTUBHINIOMY BUKOHAHHIO HUMH CTaOLII3yHOUUX
GyHKITIH.

Hean padorsr./Aim. TTounnaroun 3 XIX cTomiTTs, 4Yepe3 CyTTeBE 30UTBIICHHS
00CSTIB CYIIJTILHO-TICOCIYHUX PYOOK, SIKE MPU3BEIO A0 3MEHIIICHHS YaCTKU HAUO1IbIIT
CTIMKHMX TPUPOHUX HACIHHEBUX JIOPOB Ta 3pOCTAHHS IUIOII MOPOCIEBUX 1 MITYYHO
CTBOPEHUX CaJIIHHSIM CISIHI[IB IEPEBOCTaHIB Jy0a, CIOCTEPITa€ThCs CTIMKa TEHJICHIIIS
MOTIPIIEHHS CTaHy MOTO HACA[KEHb.

3aranom, mpobrema BCHXaHHS Ta JAerpanailii HacapkeHb Qy0a 3BHYAHHOTO
YHACHiJOK iX MacoBOTO BCHXaHHS B apeajaXx WOro 3pOCTaHHS Ta CyTTEBOTO
3MEHIIICHHS WOT0 YacTKM Yy MINIAaHUX JIicaX Ma€ JaBHIO ICTOPIIO 1 HIMPOKO

OOrOBOPIOETHCS B HAyKOBUX 1 BUPOOHMYMX KOJIaX JICIBHMKIB PI3HUX KpaiH
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[2—4, 7-11]. Yotupu XBHWJII MacOBOTO BCHIXaHHS JCPEB 1 HACADKCHB Jy0a MHHYJIOTO
CTONITTS HE OMHUHYIU 1 YKpaiHy. OcTaHHA XBWJIS MacOBOTO BCHXaHHS ay0a, ska
posmnovanacs y 70-1 pokd MUHYJIOTO CTOMITTS, HaOys1a KaracTpogpiyHUX MacIiTadiB i
MOTIpU T€, 1[0 HMHI YacTKa Ai0poB y sicoBoMy (oHAlI YKpainu csarae Onu3pko 25%,
3arpoXkye€ MOBHMM 3HUKHEHHSM BHJy B yMOBaxX MOTEIUIIHHS KJIIMary Ta HU3KOIO
€KOJIOT1YHUX, CKOHOMIYHHX 1 COIIAIbBHUX MPOOJIEM.

Came TOoMy, B yMOBax ChOTOJCHHS, SIK HIKOJU aKTyaJIbHUM € YIOCKOHAJICHHS
BIITBOPEHHS JT1I0OpOB 3 METOIO0 aJaNTyBaHHS iX 70 MIO0AJBLHOIO MOTEIUIIHHS KJIIMaTy
Ta YHEMOXJIMBJICHHS MAacCOBOIO BCHUXaHHS MOTO0 HAcaIXKEeHb Yy MalOyTHbOMY.
Buxonsum 13 3a3Ha4€HOro, roOJOBHOK UUJUIK0 HAIIMX JOCIIKEHb OyB TMOIIYK
e(eKTUBHUX NUIAXIB MMABUIICHHS CTIHKOCTI MalOyTHIX A10pOB Ha eTarll BIATBOPEHHS
Ta aJanTyBaHHs iX JICOCTaHIB 1y0a O O4IKYBAaHMX HETaTUBHUX 3MiH JOBKIJUIS.

Marepuanabl 1 Metoabl./Materials and methods. Ha i rmiobanpHHX 3MiH
KJIIMaTy, YMHHUKaMU OCJIAa0JIeHHS MOXYThb OyTHM 1 JICIBHWUYI 3aX0aM, 5K He
BIIMOBIAIOTh TPUPOJI PO3BUTKY JIICOBOTO OIOr€OleHO3y. Y IbOMY KOHTEKCTI
OCOOJIMBO CYTTEBMM € BIUIMB pOOIT 3 BIATBOPEHHS JICIB, $KI BHU3HAYAIOTh
OCOOJIMBOCTI PO3BUTKY MaWOyTHIX aepeB 1 HacamkeHb [1]. Tomy oueBHaHO, MO
YHEMOKJIUBUTU OCJIA0JICHHS JIEpEB 1 MacoBE BiJIMUpPAHHS HACAKEHb MOXJIMBO 32
YMOBH 3aCTOCYBaHHsSI MIPUHOMIB, B OCHOBI SIKUX €KOJOTO-JTICIBHUYI MPIOPUTETH, SK1
HaOJIMKaKOTh MPOLEC BIATBOPEHHS JICIB 10 MPUPOJHOTO T€HE3UCY KOPIHHUX JIICOBUX
OloreoreHo31B. 3 ypaxyBaHHSM 3a3HA4€HOrO 1 cHOPMYTHLOBAHOTO HAMM 3aBJIaHHS,
MpeaMEeTOM JOCHIPKeHb CJIyryBaja OIllHKa €(QEeKTUBHOCTI pIi3HUX CIOCOOIB
TPUBAJIOro 30€piraHHs KOIY/I1B MOCIBHOTO MPU3HAYEHHS.

3 MEeTOI0 BUSIBJICHHS MOTEHIIIMHO MOXJIUBUX (DaKTOPIB OCIAOJCHHS Ta MPUINH
BCHXaHHS KyJBTYpPILIEHO31B Yy MailOyTHhOMY Oyja TMpoBeJeHa EeKOJIOro-JIiciBHUYA
OLIIHKAa 3aCTOCOBYBAaHUX Y PETiOHI THUIIIB JICOBHX KyJbTYyp AyOa. AHaii3 JO3BOJUB
BCTAHOBHUTH KJIIOYOBUM UYWHHUK, SKHM, Ha Hally JYMKY, € CHOCIO 3akKiiagaHHs
KyJIBTYp (MOCIB, CaiHHSA), SIKUM HAWOIIBII CYTTEBO BIUIMBAE HA CTIMKICTh IITYYHUX
HACaJ[KEHb.

OcoOnuBa yBara B mpolieci JOCHIIKEHb Oyna NpHUAlIEHa MOIIYKY MUIAXIB
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MO>KJIMBOTO 30UIBIIEHHSI YaCTKU KyJAbTYyp Oy0a, 3aKjaJieHHX IOCIBOM 3a paxyHOK
CHOCO01B, IO 103BOJIAIOTH MPOJOBKUTH TEPMIH 30€peKEHHS KOHIUIIHHUX MOCIBHUX
AKOCTEH >KOJIY/IIB YIPOAOBXK JIBOX 1 OUIbIIE POKIB. 3 METOI BHUSIBICHHS MOMJIMBUX
pe3epBiB  YIOCKOHANICHHS OyJ0 3aKiIaJeHO aKTUBHUN EKCIIEPUMEHT 3 BUBYCHHSA
e(EeKTUBHOCTI PI3HUX CIOCOOIB 30epiraHHs *OJyAiB Ay0a Ta iX BIUIMBY Ha IOCIBHI
SIKOCT1 HAC1HHSI (JI0OPOSKICHICTh, CXOXKICTh) 1 30€PEIKEHICTh CXOIIB.

JlocnipkeHHsT TIPOBEEHI 32 BUKOPUCTAHHS SIK 3arajlbHUX HAayKOBUX METOIIB
ni3HaHHS (TIMOTE3H, CIIOCTEPEIKCHHS, CKCIIEPUMEHTY, aHallidy, CHHTEe3y, 1HIYKIIIi,
JEMyKIi, MoAenroBaHHA, (opmaimiszallii, y3araJbHEHHS Ta 1H.), TaK 1 METOJUK
BUBUCHHS CICIIaIbHUX O10JIOTIYHUX Ta JIICIBHUYO-TaKCAI[IMHUX MHUTaHb, 30KpeMa
TaKUX SIK: MOJIbOBUM EKCIEPUMEHT, MaTeMaTHYHO-CTaTUCTUYHA 0OpoOKa JaHUX Ta
1HIIII.

PesyabTrarel u o0cyxkaenue./Results and discussion. JlocmimkeHHIMu
BCTAHOBJICHO, IO MEPIINMH, JIETPATYIOTh KyJIbTYPIICHO3U OCJIa0JIeH] 1e Ha eTari iX
ctBopeHHs [4, 5]. ToMy 0COOJMBO BaXXJIMBUM € BUSIBJIICHHS MPUYUH OCJIAOJCHHS
nepeBocTaHiB. [lpoBenenuit Hamu aHai3 IOKa3aB, [0 YHUHHUKAMU PU3UKY Ta
MIPUYMHAMU OCJIA0JIEHHS JIICOBUX KYJIBTYp Ha €Talll iX CTBOPEHHS HallyacTILIE €:

- ITHOpPYBaHHS TIOCIBY HACIHHSA MPU CTBOPEHHI KYJIBTYp SK CIOCOOY, SKHA
HaWO1IbIIIE BIAMOBIIA€ TPUPOTHOMY JIICOBITHOBJICHHIO;

- 3aCTOCYBaHHsS [UIsl BIATBOPEHHS JIICIB reorpaiyHo 1 THUIOJOTIYHO
HEpallOHOBAHOTO CaJAMBHOTO Marepiaity (HACIHHS, CISHIIIB);

- BUKOPUCTaHH CISHIIIB 3 TPaBMOBAaHOK  KOPEHEBOID  CHCTEMOIO
(TOMIKOMKEHHSIM CTPUKHEBOTO KOPEHSI) 1 MOPYILIEHO KOPEHEIMCTOBOIO KOPEISIIIEI0;

- TOPYUIEHHS BHUMOT 1 TIPaBWJI CaAIHHS CISHINB (3arMHAHHS, CIUTIOIICHHS
KOpEHIB MpH 3aThckanHi ix MeyoM KonecoBa i T. 1.).

3a3HaveHe J03BOJISIE 3pOOWTH BHCHOBOK, IO 3aroO0IrTH OCiabJIeHHIO JepeB
ny0a Ta MABUIIUTH CTIMKICTD 1 aJaNTUBHICT J1OPOB MOXKIIMBO 32 PaXyHOK:

- 30UIbLIEHHSI YAaCTKM HACIHHEBOTO MPHUPOJHOIO MOHOBJIEHHS Y 3arajbHUX
oOcsrax BiITBOPEHHS JICIB;

- CYTTEBOTO HAPOIIYBaHHS Yy IITY4YHOMY JIICOBIIHOBJICHHI Ay0a TUIOIIi
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KYJBTYp, CTBOPEHUX MTOCIBOM KOIY/I1B;

- HayKOBO-OOTPYHTOBaHE 30UIbIICHHS YaCTKU KYJBTYpP, 3aKIaJICHUX CISTHISIMU
13 HETPAaBMOBAaHOK KOPEHEBOIO CUCTEMOIO (0COOIMBO B )KOPCTKUX YMOBAX).

[TpuitHATTS HAYKOBO OOTPYHTOBAHOTO PIIIEHHS, IIOJ0 YIEPEIKEHHS MacOBOTO
BCUXaHHS J10pOB Ha eTami iX BIATBOPEHHS, HE MOXJHUBE ©O€3 BCTAaHOBIICHHS
CIOpPaBXHIX TPUYMH LBOTO sSBUIIA. Y 1IbOMYy KOHTEKCTI II€BHMH 1HTEpec
NPECTaBISAIOTh JaHl IOJ0 €TIONOrii MacoBOTO BCHUXaHHS NiOpoB B YKpaiHi y
MUHYJIOMY cTomiTTi [1]. Jlerpamaris mopocieBHX JepeBOCTaHIB ayda Ta HOro
KyJBTYp, CTBOPEHHMX CAaJlIHHSM CISHI[IB 3 TPAaBMOBAHOIO KOPEHEBOIO CHUCTEMOIO Ta
HU3bKa YacTKa Cepel] BCHUXAIOYMX JIICOCTAHIB MPUPOJHHUX HACIHHEBUX O10pOB 1
HAcaJ)k€Hb, CTBOPEHUX IIOCIBOM JKONYAiB, @ TaKOX pE3ylbTaTH pPO3KOMOK 1
JOCIIIJIKEHb 0COOMMBOCTEN OyIOBU KOPEHEBUX CHUCTEM, JO3BOJIMIIM aBTOPaM 3pOOUTH
BHUCHOBOK, IO BIJIMUpPAlOTh IEpenyciM, JaepeBa Ayda 3 HE MPUTAMAHHOK BUAY
KOPEHEBOIO CUCTEMOIO (0€3 CTPUKHEBOTO KOpeHs). SIK B1JIOMO CTPHKHEBUH Ta SKIPHI
KOpeH1 Jy0a 3a0e3medyroTh CTIMKICTh BHJY Y MOCYIUIMBI POKHM Ta y pa3l MaiHHA
piBHS IPyHTOBUX BOX. Tomy, mij 4yac CTBOPEHHS KYJIbTyp Qy0a 3BHYailHOTO, BKpai
BAXJIMBUM € BUKOPUCTaHHS TaKOTO BHIY CaJUBHOTO MaTepiany, SIKUH CHpuUse
YTBOPEHHIO CTPUKHEBOI 1 HE TPAaBMOBAHOI KOPEHEBOI CUCTEMU. K yxKe 3a3Hadanocs
BUIIIE, TAKUM MarepiajioM € >Koiydl nyda. Y 3B’s3Ky 3 5-6 piuyHOI0 MEpPiOAMYHICTIO
ypOXXKaHUX POKIB Jay0a, OCOOMMBHUI 1HTEpEC MPEACTaBIAIOTh JaHl II0JI0
e(heKTUBHOCTI CIOCO0IB, K1 JO3BOJISIOTH MPOJOBKUTH TEPMIH 30€pIiraHHs MOCIBHUX
AKOCTEe  (IOOpPOSIKICHOCTI, TIPYHTOBOI  CXOXKOCTI) JKONYHAIB. Y  MOJbOBOMY
EKCIIEpUMEHTI HamMu anpoOoBaHo 4 cnocoOu, TpU 3 SKUX TpaguuiidHi (Tadm.) 1
Cy4YacHHM, 3ano3uueHui y iiciBHUKIB [lompIii — 30epiranHs >KOIy/iB y TUIACTUKOBUX
JDKKax MIicisl TepMoTepariii B HACIHHECXOBMII 3 aBTOMATU30BAaHUM IMiITPUMAHHSIM
TEeMIIepaTypu Ta BOJOTOCTI, KU JT03BOJIsi€ 30epiratu iX MOOPOSIKICHICTh YIPOIOBXK
3-4 1 Oumbme pokiB [6]. OctaHHe copusic BUKOPUCTAHHIO TOCIBY KOMYIIB JIJIst
CTBOPEHHSI KYJbTYp 1y0a y HEBpOXKailH1 pOKH.

Sk BUAHO 3 HaBEACHUX JAHUX, 1 Y NPOBEACHOMY HAMHU EKCIIEpUMEHTI,

TOOPOSIKICHICTh JKONY/IIB HaMKpale 30epiraeThCsi 3a BHUKOPUCTAHHS CaM€ I[OTO
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croco0y, KMl B OCTaHHI POKU 3alpPOBADKYETHCS Y MPAKTUKY JIICTOCMIB (OJHUM 3
nepmux Oymno JIT «TerepiBcbke JII». Ilpu npomy, BuIa SIKICTh >KOJYAIB MICIS
30epiraHHsl, 3yMOBIIIO€ OUIBIITY IPYHTOBY CXOXKICTh KOJY/AIB 1 30€pEKEHICTh CXOIIB.
Taoanns 1.
J100pOSIKICHICTH Ta IPYHTOBA CXOXKICTh JKOJIYAIB i 30€pe:KeHiCTh CXOMiB 3aJ1€5KHO

BiZ cmoco0y ix 30epiranns

JloOposikicHicTb, %
Cnoci0é Ta micue 0 micJis IpynroBa | 30epe:xe
30epiraHH# K0JIyAiB 30epiranHs | 30epiraHHsi | CXOXKiCTb, | HIiCTb,
% %

VY 3emusHIN TpaHIei 3 mcKoM 100,0 90,1 87+44 | 88+4,5
B mimkax y npotouHiii BoIi 100,0 87,1 85+4,5 | 86+4,3
B micky y norpe6i 100,0 70,0 61+32 | 43+£32
V niKKax B HACIHHECXOBHIIIL 100,0 98,3 96 £4,6 | 98+44
MICIIsl TEpMOTEpanii KOy liB

30UThbLIEHHSI YacCTKU TOCIBY >KONMYAIB JJIA BIATBOPEHHS AIOpOB, 32 PaxyHOK
3a3HAYEHOTO CMOCO0y iX 30epiranHs, CIIPUATUME €KOJIOT13allli 3aCTOCOBYBAaHUX THUIIIB
JCOBUX KYJIBTYp 1, TUM CaMUM, MIJBUIIEHHIO CTIMKOCTI IITYYHUX HACA/KEHBb Jy0a.
JIopeuHO 3a3HAYUTH, IO JaHUA crHocid € e(OEeKTUBHUM SK JJisi CTBOPEHHS
TPAAUIIIHHUX HACTYITHUX CYIUIBHUX 1 YACTKOBUX KYJIBTYp 1y0a, Tak i1 KIACHYHUX —
MONEPETHIX.

[HImMM cmocoboM JOCSTHEHHS 3a3HAaue€HOI METH € BHUKOPHCTAHHA ISt
CTBOPEHHS KYJIBTYpP CISHINB Ay0a 13 3aKpHTOI KOPEHEBOKO CHCTEMOI0. Y pasi ix
BUKOPHUCTaHHS, BKpail BAXKJIMBO a0W KOPEHI CISTHIIB Y EMHOCTSX HE 3aKpy4yyBajiucs. 3
I[I€F0 METOI0 CISHIN Jay0a 13 3aKPUTOI0 HETPABMOBAHOK KOPEHEBOIO CHUCTEMOIO CIIi
BHCAJ[)KYBaTH MICIsl JOCATHEHHS X CTPUKHEBUM KOPEHEM OCHOBU €MHOCTI.

BoiBoabl./Conclusions. [Tokpamenns 3a0€3IMeUeHOCTI noTpedu
JICOKYJIBTYPHHUX POOIT KOHIUIIHHUMU SKOMYASIMU MMOCIBHOTO MPU3HAUEHHS MOXIIUBE
3a paxyHOK MPOJOBXKEHHS TEpPMiHYy iX 30epiraHHsi 10 ABOX 1 Ouibine pokiB. Takum
cnocoOoM € 30epiraHHs >KONyAiB 1y0a 3BUYAHHOIO MiCHsS IX TepMoTeparii Yy
MJIaCTMACOBUX JIDKKaX 3a TexHojorieto iciBHUKIB [lompmi y chemiaabHUX
HAaCIHHECXOBHUIAX 3 AaBTOMAaTMYHUM PETYIIOBAaHHAM TEMIEparypu 1 BOJIOTOCTI

NOBITPsL. 3ampOBa/PKEHHSI MOr0 y MPakTUKY IITYYHOTO JICOBIJIHOBJIEHHS J103BOJIUTH
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BUKOPUCTOBYBATH MOCIB OJYIIB 1 Y HEypOXKaiiHI poKH. 30UIbIICHHS y 3arajlbHUX
oOcsirax IMITYYHOTO JIICOBITHOBJICHHS YacTKU KYJIbTYp Ay0a, CTBOPEHUX MOCIBOM
KOJYIAIB CHPHUATAME MIABUIICHHIO aJallTUBHOCTI JIOPOB Ta YHEMOXJIUBHUTH iX

Jerpasialiio B yMOBax MOTEIUTIHHA KJIIMaTy Y MailOyTHHOMY.
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MIIBUIIEHHSA KAJTYCOTEHHOI 3JATHOCTI MIIIEMTHNAX
YYBYKIB BUHOTPAJTY

3enensancbka Haraas MukoJsiaiBHa,
JOKTOP CLITbCHKOTOCTIONAPCHKUX HAYK,
CTapIMii HAYKOBHUM CHIBPOOITHUK,
3aCTYNMHUK JTUPEKTOpa

3 HAYKOBO-1HHOBAI[IHHO1 JisSJTbHOCTI
Manauu OJjiecas MuxaiijriBHa,
acIipaHT,

HanionansHuii HayKOBUM LHEHTP
«IHCTUTYT BUHOTpagapCcTBa i BAHOPOOCTBA
imeHi B. €. Taiposa», HAAH

M. Ogneca, Ykpaina

Beryn. 31aTHICTE pOCIMH  BIAHOBIIIOBATH MOLIKOHKEHI TKAHUHU Ta OPraHH, a
TaKOXX IUIICHUM OpraHi3M 3 MEBHOI MOro 4acTMHU HA3WBaIOTh pereHepailiero. BoHa
BIJIIrpa€ BAXKJIIMBY POJIb NMPHU PO3MHOKEHHI POCIWH MIISAXOM IeruieHHs. [Iporecu
pereHepailii y pociiiH peryjrolTh 010JIOTYHO aKTUBHI PEYOBUHU — (DITOTOPMOHH,
K1 CTUMYJTIOIOTH TIO/LT 1 JudepeHIlaIliio KITITHH B YITKOKEHUX MIIsHKaxX [1].

[lersieHHss — 1€ TEXHOJOTIYHUN TPOIEC, SIKMWA BKIIOYAE TPAHCIUIAHTAIIIIO
YaCTUHU OJIHIET POCIMHU Ha 1HITY, iX 3 €AHAHHS 1 3pOILIEHHS 11 OTPUMAHHSI L1IJTICHO1
pocnuau. [lpu memieHHl kamOiii 000X KOMIIOHCHTIB IOBHMHEH TICHO CTHKATHCH,
BHACJIIJJOK YOr0 Ha IMOBEPXHI 3pi3iB MIAMIENH 1 MPUIIENH MOYMHAE YTBOPIOBATHUCS
KaJyCcHa TKaHWHA, i IK Pe3yJIbTaT, BiI0OYBA€THCSI 3POIIECHHS KOMIIOHEHTIB [2, ¢. 5-6].

[lleneHnss — € HAHOLIBIIT MONIMPEHUM CIIOCOOOM PO3MHOKEHHS BHHOTPAJY.
BoHo 103BoJIsIE BUPIIIUTH YOTUPU TOJOBHUX MpobiieMu: O0OpoThOY 3 (IIOKCEPOro
[IUISIXOM IIEIUVICHHS KYJIbTYPHUX COPTIB BUHOTPaLy Ha (DITOKCEPOCTIHMKI IMiAIISTIH;
O0opoThO0y 3 HeMaroJamMu IUIIXOM IICTJIEHHS €BPOMEMChKUX COPTIB  HA
HEMAaTOAOCTIMKI MIJUIENHU; MPOCYBAHHS KYJIbTYpHW BHUHOTPaAy Y MIBHIYHI palloHU
[IUISIXOM TIETJICHHST KYJBTYPHUX COPTIB 3 HU3BKOIO MOPO3OCTIHKICTIO KOPEHIB Ha
MOPO30CTIMKI MiAIIeny; O00poThOy 3 XJIOPO30M, SIKMM BUKJIMKAETHCS MiABUILICHUM
BMICTOM KapOOHATIB y IPYHTI NUISIXOM IIEIMJICHHS HA CTIMKI 10 KapOOHATIB IMiIIIEIH.
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KpiM Toro, miemnieHHs HIMPOKO BUKOPHCTOBYIOTH I PEMOHTY 1 PEKOHCTPYKLIi
BUHOTPAHUKIB UIIXOM MEPEIICTIICHHS, 3aMiHU MaJIOMPOAYKTUBHIX HACaKEeHb 0€3
ix mepesakiaaku Tta iH. [3, c. 7-8]. [lng BUTOTOBICHHSA IIEN BHHOTPAIY
BUKOPHUCTOBYIOTh OJHOPIYHI 37IepeB’SHLUII TaroHW, po3pi3aHi Ha 4YyOyKH MEeBHOI
JOBXHUHHU. Y TMpOIECl HICTUICHHS MIC/si MEXaHIYHOTO IMOPAHEHHsS KJITHH, Ta NpU
KOHTaKTI iX BMICTy 3 IMOBITPSAM, Ha IOBEPXHI 3Pi3iB yTBOPIOETHCS TaK 3BaHUI
13omorounii pormmapok. Jocmimkeras M. I1. Kpenke (1968), I'. A. bopoBukoBa
(1935) nmokazanu, 0 B YTBOPEHHI 130JIF0I0YOr0 MPOIIApKy OEpyTh y4acTh MEPTBI,
nepepizaHi HOXKEM KIITHHH KOpu, KamOilo, MapeHXIMH, BIAMEpINi, IMOApPa3HEHI
30BHIIIHI KJITHHU Kajdycy 13 3arpyOuIMMH, BKPUTHUMH KOPKOM O0OJIOHKamH. Yum
paHillle po3MOYNHAETHCS YTBOPEHHS KaIyCy Ha MICLSAX IOpi3y, TUM MEHIIMM Oyze
map MEpPTBUX KIITUH 1 TOHIIMM — 130JIIOIOYMM Mpomapok. SKmo kaiyc y
KOMIIOHEHTIB LIeN (OPMYETHCS OJTHOYACHO 0 BCHOMY KOJIy 3pi3y, HAIUIUBH KallyCy
HIBU/LLIE 3MUKAIOTHCS, 1 1X 30BHILIHS MOBEPXHsI HE BCTUTae 3arpyOitu. | HaBmakw,
AKIIO KaJdyCOYTBOPEHHS 000X KOMIIOHEHTIB IIEN BIAOYBAE€THCS HE OJHOYACHO, TO
130JIFOFOU M MPOIIAPOK cTa€e TOBIIUM [2, ¢. 47-53, 4, c. 53-56].

Tomy myxe BaXJIMBO BU3HAYUTH (DAKTOPH, SIKI CHIPUATUMYTh IHTEHCH(IKALil
Ta paHHbOMY NPOSIBY KaITyCOYTBOPEHHSI Ha KOMIIOHEHTax ILem. AHaji3 JITepaTypHUX
JDKepenl ToKas3aB, 0 BaXKJIMBY pOJIb Y BHPINMICHHI IIbOTO MHUTaHHS BiAIrparoTh
010JI0T1YHO AaKTHBHI PEYOBMHH, OCOOJIMBO KOMIUIEKCHI, CTBOPEHI Ha 0a3l MPOIYKTIB
MPUPOJHOTO MOXOKEeHHSA. OTHUM 13 TakMX IPOAYKTIB € 3€JIeHa OIHOKIITHHHA
Bogopicte Chlorella vulgaris Beijer. lle axTuBHHMI NPOIYIEHT MPUPOIHOTO
aHTUOI0TUKY XJIOPEJiH Ta 610MacH, siKa MICTUTh BITaMiHU, MiHEpaIU, aMIHOKUCIIOTH,
(1310JI0T1YHO aKTUBHI peuoBUHU Ta 1H. OCTaHHI MPUCKOPIOIOTH YTBOPEHHS KOPEHIB,
pICT, PO3BUTOK 1 LBITIHHA POCJWH, MIABUIIYIOTh BJIACHUN IMYHITET, aHTUCTPECOBY
CTIHKICTBH POCIIHH.

3 orisay Ha BUIIEHABENIEHE, METOI Halloi poOoTH Oylo BCTAHOBUTH BILUIUB
CyCleH3li »KMBOI XJIOpEIM Ha MOBHOTY Ta IHTEHCHBHICTh YTBOPEHHS KalyCHOI
TKaHWUHU Ha 3pi3ax MiAMEeTHUX KOMIIOHEHTIB BUHOTPATY.

Marepiaau i meroaum aocaixxeHnb. JloCHDKEHHS MNPOBOAWIA MPOTITOM
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2019 — 2021 pp. y BiAAUI PO3CaTHUITBA, PO3MHOKEHHS Ta O10TEXHOJIOT1] BUHOTpaILy
HarionansHOro HaykoBOTO HEHTPY «IHCTUTYT BUHOTpaJapcTBa Ta BUHOPOOCTBA iM.
B. €. Taiposay HAAH VYkpainu. MarepiasioM ajis JOCHIKE€Hb OYJIW IMiAMICTIHI
yyOyku BuHOTrpaay coptiB: P x P 101-14, b x P Ko6ep 5 bb, {lo6puns.

[TigmenHy 03y Hapi3ajiyd Ha IBOBIYKOB1 UyOYyKH, OCIIIUIIOBAIH 1X Ta MPOTATOM
36 TOA. BUMOYYBAIM y BOJHUX PO3YMHAX CYCIEH3il >kuBOi xyopenu. s pobotu
BUKOPHCTOBYBAJIM BOJIHI po34unHU cycnensii mramy - Chlorella vulgaris Bejr. uncruii
Ta 3 J0JJaBaHHSIM TepMaHilo.

Takum yMHOM, cXeMa I0C/iKeHb BKJIIOYAJIAa HACTYIHI BapiaHTH:

Bapianm | — BuMouyBaHHS MiIIETHUX KOMIIOHEHTIB Y JNUCTHJIHOBAHIM BOJI1
(KOHTPOJIB);

Bapianm 2 — BumouyBaHHs MiIIICTHUX KOMITOHEHTIB y po3umHi Chlorella
vulgaris Beijer. + Gr (po3Bencuns 1:5);

Bapianm 3 — BuMouyBaHHs MiIIIeTHUX KOMIIOHEHTIB y posuuHi Chlorella
vulgaris Beijer. + Gr (po3seaenns 1:1);

Bapianm 4 — BumouyBaHHs MiIIIETHUX KOMITIOHEHTIB y posuuHi Chlorella
vulgaris Beijer. + Gr (6e3 po3BeicHHS);

Bapianm 5 — BumouyBaHHs MiIIICTHUX KOMITOHEHTIB y posuuni Chlorella
vulgaris Beijer. (po3senenns 1:5);

Bapianm 6 — BumouyBaHHs MiIIICTHUX KOMITOHEHTIB y posuuHi Chlorella
vulgaris Beijer., (po3enenns 1:1);

Bapianm 7 — BumouyBaHHsS MiIIICTHUX KOMIIOHEHTIB y po3uuHi Chlorella
vulgaris Beijer. (6e3 po3BeneHHs).

[Ticns BUMOYYBaHHS MiAIMICTIHI KOMIIOHEHTH 3aropTajd B JEKiIbKa IIapiB
(GUIBTPYBAJILHOTO TMAarepy, BOJOTMM TKAaHMHHMM Marepial 1 po3MillyBajiud B
tepmoctati mpu Temneparypi 28°C, Bomorocti 100 — 90% na 21 nmenp s
ctparudikaii. Ilicust 11 3aBepiieHHsT TPOBONUIN OOJIKA MOBHOTH Ta 1HTEHCHUBHOCTI
YTBOPEHHSI KajJdyCcy Ha 3pi3ax MiAmenHux KoMrnoHeHTIB (%), BU3HAuYaaud Mmacy
BOJIOTOTO Ta CyXOro Kaiycy (T), ioro ooBogaeHHS (%).

PesyabTatn gociimkeHb, Ta ixX o0roBopeHHsi. OTpumaHi pe3yJbTaTH
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MOKa3ajay, 10 BUMOYYBAaHHS MIAUICTTHUX 4YyOYyKIB Yy BOJHHMX pPO3UMHAX CyCHEH3ii

KUBO1 XJIOPENH, 3arajioM, CHOPHUIO OUTBII 1HTEHCUBHOMY Ta PIBHOMIPHOMY
YTBOPEHHIO Kaycy. AJle, TOPIBHIHO 3 KOHTpoJsIeM (BapiaHT 1), HalKpallll pe3yJbTaTH
OyJ0 OTpUMaHO MICJIi BUMOYYBAHHS MiAMIETHUX KOMIIOHEHTIB y pO3YMHaX CyCHeH3ii
Chlorella vulgaris Beijer., po3senenns 1:5 (Bapiant 5) (tabm. 1).

Taoaunsa 1

BnuiuB cycneHsii »kMBoi XJIOpeJIM HA pereHepauiiiny 31i0HICTh

KOMIIOHEHTIB 1lenl BUHOTPaaxy

Bapiantu | YTBOpeHHs Kaiycy, % Maca kanycy, r OO6BOHEHHS
JOCHINY | KPyroBe ¥4 KOJIa BOJIOTOT'O CyXO0Tro Kaiycy, %
3pi3y
JoOpuns
1 47,5 15,7 0,3124+0,010 | 0,0300+0,001 90,4
2 53,7 16,6 0,5147+0,018 | 0,0535+0,003 89,6
3 50,0 20,0 0,4284 +0,012 | 0,0419 +0,001 90,3
4 28,7 18,4 0,2055+0,010 | 0,0187+0,001 90,9
9) 74,7 22,4 0,6037+0,016 | 0,0612+0,004 89,8
6 70,2 22,0 0,3851+0,011 | 0,0377+0,001 90,2
7 21,2 18,6 0,2139+0,009 | 0,0196+0,002 90,8
Px P 101-14
1 37,7 16,0 0,3693+0,012 | 0,0369+0,001 90,0
2 49,6 18,4 0,5380+0,018 | 0,0579+0,002 89,2
3 40,0 17,0 0,4027 +0,009 | 0,0407 +0,001 89,5
4 30,0 20,0 0,2458+0,009 | 0,0228+0,001 90,7
5 57,1 31,2 0,6108+0,020 | 0,0640+0,004 89,5
6 52,4 26,2 0,4113+0,019 | 0,0420+0,004 89,8
7 20,0 19,8 0,2227+0,010 | 0,0199+0,001 91,0
b x P KoGep 5 bb
1 50,0 22,2 0,3772+0,011 | 0,0366+0,003 90,3
2 57,1 23,3 0,5685+0,014 | 0,0586+0,004 89,7
3 50,4 24,0 0,4200+0,010 | 0,0429+0,002 89,8
4 55,5 26,5 0,3369+0,010 | 0,0272+0,002 91,9
d) 70,0 21,2 0,6274+0,015 | 0,0569+0,006 90,9
6 65,5 19,0 0,3477+0,010 | 0,0337 0,003 90,3
7 50,4 38,5 0,2332+0,010 | 0,0195+0,001 91,6
Tak (y cepenHpOoMy 3a copTaMu), y mux Bapiantax 57,1 — 74,7% mimgmennux
gyyOykiB Manu KpyroBud kamyc 1 21,2 — 31,2% - migmenHux 4YyOyKiB

xapakTepusyBanucs 3/4 #Oro pO3BUTKY MO KOy 3pi3y. Y BapiaHTax AOCTIdy, 1€
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miamenHi 4yoyku BuMmodyBanu y pozunnax cycnensii Chlorella vulgaris Beijer. + Gr
po3BeneHHA 1:5 (BapiaHT 2) KiJIbKICTh 4yOyKiB 13 KPYTOBHM KalyCOM 3MEHIIyBaslacs
Ha 13,7%, xinpkicTh uyOykKiB 13 3/4 kaimycy mo koiy 3pizy — Ha 5,5%. Ilpote y
MOPIBHSAHI 3 KOHTPOJEM HaMH BIIMIYEHO OUIBII BHCOKY IHTEHCHBHICTH IPOIIECY
KaJIyCOYTBOPEHHS: KIIBKICTh 4YyOYyKIB 13 KPYrOBHM KajdycoMm OyJjia OUIBIIOI 3a
KoHTpoJb Ha 9,0 —11,0%.

[Ticist BUMOYyBaHHS MiAMIEMTHUX KOMIIOHEHTIB Y PO3YMHAX CYCIEH3IT XJIOpeau
po3BeaeHHss 1:1 Tak camo oTpuManu BiAMIHHI (y HampsMKy 30UIBIICHHS) BIJ
KOHTpPOJIFO pe3yiabTaTH Ticis 3actocyBanHs mmramy Chlorella vulgaris Beijer. V
CEpeIHbOMY 3a COpTaMHU TakKa pi3HUIA 3Haxoawiacs Ha y mexax 12,0 — 20,0%.
BuMouyBaHHS B aHaJOriuHOMY pO34MHI cycrnensii xjopenu mramy Chlorella
vulgaris Beijer., 30aradyeHoro repMaHieM He 3aBXKIHM JaBajo BIAMIHHI BiJl KOHTPOJIO
pe3ynbTaTi. 3acCTOCYBaHHS /IS BHUMOYYBAaHHS MIAIICTHUX UYYyOYyKiB BHHOTPATY
HEPO3BENICHOI 3 BOJOIO CYCIEH31i MO3UTHUBHUX pe3yibTaTiB He nano. HaBmaku, mu
B1/I3HAYMJIM 3MEHILEHHS KUIBKOCTI 4yOyKiB, III0 Maju KPYroBUU KajyC Ta Kaldyc Ha
3/4 xona 3pi3y, SK Yy TOpPIBHSHHI 3 I1HIIMMH JOCTIIHUMH BaplaHTaMH, TaK 1 Y
MOPIBHSHHI 3 KOHTPOJIEM.

Y pos3pizi copTiB, y HaWKpamux BapiaHTax (Bapianta 5, 6 Ta 2, 3),
HaWOIBIIOI KUIBKICTIO YyOYKIB 13 KPYTOBUM KalyCOM XapaKTepHU3yBAJIHUCS COPTU
Ho6puns (50,0 — 74,0%) ta b x P Kobep 5 bb (50,0 — 70,0%), aemio iM moctymnascs
copt P x P 101-14 (40,0 — 57,0%). /Ins BU3HAYECHHS KaJyCOT€HE3y IIeM, 4yOyKiB
BUHOTPaAy BOXIMBUMH MOKAa3HUKAMH € Maca Kallycy Ta 3arajbHe Horo oOBOJIHEHHS.
BoHu xapakTepusyoTh CTPYKTYpPY KalyCy, YMOBH JUIsl yTBOPEHHS MPOBITHUX CYIAUH
KCHJIEMH, 3POIIEHHS KOMIIOHEHTIB. IX BM3HAYEHHs a0 3MOTY CTBEPKYBAaTH, IO
Ounbll €(EeKTUBHUM Jii BUMOYYBAHHS MIAIIECNHUX 4YyOYKIB BHUHOTpAy € BOJIHI
posuunu (po3Benacuus 1:5) mramy cycnensii Chlorella vulgaris Beijer. Ta Chlorella
vulgaris Beijer. + Gr. ITicis BuMovyBaHHs 4yOyKiB BUHOTpany y posuunax Chlorella
vulgaris Beijer. maca BOJIOroro Kajaycy MepeBHIIyBajla KOHTPOJbHUIN MOKAa3HHK Ha
93,2% (Hdob6puns), 65,3% (P x P 101-14), 66,3% (b x P Ko6ep 5 bb), micusa

BuMouyBaHHs — y po3unHax Chlorella vulgaris Beijer. + Gr. maca Bosororo kamycy
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MIEPEeBUIyBaa KOHTPOJILHUI ToKa3HUK Ha 64,7% (JloOpuns), 45,6% (P x P 101-14),
50,6% (b x P Kobep 5 Bbb). ITicis 3actocyBanns Boauux pozuuniB Chlorella vulgaris
Beijer. ta Chlorella vulgaris Beijer. + Gr. po3enenns 1:1 moka3HUKH Macu BOJIOI'OI'O
Ta CyXOTro Kaiycy OyJu MEHIIMMH 3a BUILIEHABECHI Ui po3BeAeHHs 1:5, ane Takox
OyJ TOCTOBIPHO OUTHIIMMH 32 KOHTPOJIbHI. Tak, pi3HHUIS 32 MAacO BOJIOTOIO Ta
CYXOT0 KaJyCcy MIX JOCIHIJTHHUMH 1 KOHTPOJbHUMHU BapiaHTamu gopiBHioBana 30,1%
(Bomorwmii xamyc) 1 32,7% (cyxuit kaiyc) y copty Joopuns, 10,1% (Bomoruii kamyc) i
12,1% (cyxuit kamyc) y copry P x P 101-14 ta 18,3% (Bosoruii xamyc) 1 21,9%
(cyxmit xamyc) y copty b x P Kobep 5 bb. 3a nokazaukom 3arajibHOT0 00OBOTHEHHS
KaIycy HamMu OyJ0 BIAMIYEHO WOr0 3MEHILIEHHS, MOPIBHIHO 3 KOHTPOJBHUM
3HAUYCHHAM Y a0COJIOTHUX OJUHUISX, Y MATOMY, APYrOMY, IIOCTOMY Ta TPETHOMY
BaplaHTax. AJie Taka pI3HUII HE 3aBKI1 OyJja JOCTOBIPHOIO.

BucHoBku. Y pe3ynbTaTi MNpOBENEHUX JOCHIHKEHb OYyJI0 BCTAaHOBIIEHO
CTUMYIIIOIOYMN  e(PeKT cycreH3li >KMBOi XJIOpEeNW Ha KalyCOTe€HHY 3/IaTHICTb
MIIIIETHIX KOMIIOHEHTIB BUHOTpady. IlokazaHo, mo iX BUMOYYBaHHS y pO3YMHAX
Chlorella vulgaris Beijer., Chlorella vulgaris Beijer. + Gr. po3seaenns 1:5 ta 1:1
CHOPHSIIO PO3BUTKY PIBHOMIPHOTO, KPYroBOoro (mo Koiiy 3pi3y) 3 OUIbLIOI Macolo,

kaiycy. OCTaHH1 TTOKa3HUKUA € TOJIOBHUMHM JIJI YCIIITHOTO 3POIICHHS KOMIIOHEHTIB

men 1 (opMyBaHHS €IMHOTO, IIUTICHOTO OpraHi3My — IIEIUICHOTO CaJKaHIIA
BHHOTPATY.
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IHTPOAYKIUIA BUJAIB TA COPTIB IPEACTABHHUKIB POJI. ASTER L. B
YMOBAX BIIKPUTOI'O IPYHTY

Woaxkina Jlapuca BiraniiBna

BHKJIa/1a4d BUIIO1 KaTeropii

BCII XutnoBo-koMmyHanbHUM Koaeqx XHYMI
iM. O. M. bekeroBa

M. XapkiB, YKpaina

Beenenne./Introductions. B Ham yac KBITHHKapCTBO Bce Oulble HaOyBae
TPUBAJIOTO PO3BUTKY, M0 MOTPeOy€ TEOPETHYHOTO Ta MPAKTHYHOTO MIAIPYHTS,
Oe3nepepBHOi pOOOTH HAJl BIOCKOHAJIEHHSIM CYYacCHMX arpoTEXHIK BUPOIILYBaHHS
JI€KOPATUBHUX POCIIHH.

Hocnignuipka poOoTa CIHpuse BHPIIMICHHIO I1€1 3aJadl Ta Mae€ JEKLIbKa
Mo3uTUBHUX acnekTiB. [lo-mepiie pomomarae BUPIMIMTH KOHKPETHI BUPOOHUYI
MUTaHHA, CTyICHTH HaOyBalOTh MPAKTUK HABHYOK y MOCTAHOBLI JIOCHIIAY, CIOCO0ax
PO3MHOXXEHHSI Ta JIOTJIAMAl 3a POCIMHAMM, BYSATHCS AaHANI3YBAaTH pPE3yJbTaTH Ta
poOUTH BUCHOBKM Ha OCHOBI aHami3y. [lo-mpyre Takuii BUI MiSTIBHOCTI Ma€ BEIUKE
BUXOBHE 3HauyeHHsA. B mpoleci mpoBeAeHHS AOCHIAIB Y CTYAEHTIB BUXOBYETHCS
TBOPYE  CTaBJICHHS JI0 poOOTH,  BIANPAIbOBYIOTHCA  CIIOCTEPEKIIUBICTD,
JUCIUIUIIHOBAHICTh, aKypaTHICTh, 3[AaTHICTh JO IUIAHYBAHHS Ta OpraHi3amli CBOEI
pooOOTH.

B yMoBax BiAKpPUTOrO TIpPYHTY, BHHHKJIA HEOOXITHICTh y TPOBEICHHI
IHTPOAYKUIMHUX BUOPOOYBaHb COPTIB poAuHU ASter L. siki KOpUCTYIOThCSA IMIHPOKUM
MOTTUTOM CepeJl KBITHUKAPIB Ta JIaHIadTHUX TU3aiHEPIB.

[TounHarOYM MiATOTOBKY A0 JOCHITHUIBKOI POOOTH BUBYAIHUCH JITEpaTypHI
JDKepena, MPOBOJIWIINCH CIOCTEPEKEHHSA 32 MAaTOYHUMH POCIMHAMH, BHU3HAYAIHCh
BHCOKOIIPOJYKTUBHI arpoTeXHIUHI 3aXOAW TMEBHUX KYJIbTYp, KUIbKICTH BapiaHTIB
JOCIIY.

O06’exTamMu AOCTIAHUITLKOT pOOOTH cTany Buay poaunu Aster L.

Ieanb pa6orel./Aim. Buau poaunu Aster L. € ogauMu 3 HaRTIpUBaOIUBIIIIHX
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KBITKOBO-JIEKOPAaTUBHUX POCIHUH 3 MEPI0JIOM LBITIHHA 3 BECHHU 0 Mi3HKOI oceHi. Ha
tepuropii [liBHIYHOTO cX0Ay YKpaiHu B AUKii MpUpol pocTe moHasn 26 BuaiB. Bonu
HEeBHOAriMBi, HE MOTPEOYIOTh JOJATKOBUX arpOTEXHIYHUX 3aXO/iB BHUpOIITyBaHHs. B
3B’SI3KY 3 IIUM aKTyaJIbHUM CTajI0 MPOBEJCHHS 1HTPOAYKIIIHHUX BUMPOOYBaHb COPTIB
JaHUX TPEICTaBHUKIB, 110 J1aCThb MOKJMBICTh PO3IIMPUTH COPTUMEHT KBITKOBO-
JEKOpAaTUBHUX O0AraTOpiYHUKIB ISl 03€JICHEHHSI MICT Ta HACEJICHUX ITyHKTIB.

Martepuanbl u meroanl./Materials and methods. Bumu poma Aster L. €
OJIHUMH 3 HAUMPUBAOIMBIIINX KBITKOBO-IACKOPATUBHUX POCIHH 3 MEPI0JIOM IBITIHHS
3 BECHHM JI0 Mi3HBOI oceHl. Pin HamikoBye nonayn BuaiB 250 dnopa CCCP. — M.-JL.:
N3n-80 AH CCCP, 1959. — T. XXV. — 630 c. )Kuznb pactenuit.— M.: IIpocBernieHue,
1980. — T. 5. — 4. 1.0araTopiyHUX TpaB’STHUCTUX POCIHH, 5Kl IEPEBAKHO POCTYThH B
[TiBH14HIN Amepuii, €Bpa3ii Ta [liBH1YHIT Adpuir

3 cepenunu 60-pokiB XX cropiyda, B OOTaHIYHOMY cajay XapbKOBCKOTO
HalloHaidbHOro yHiBepcutera iMmeHi B.H. Kapaszima  mpodmuim 1HTpOIyKIiHHI
BUNpoOyBaHHs 36 cOpTiB, MO BIAHOCIATHCA 10 7 BUAIB poay Aster. Cepen paniiie
BuBueHuX BHAIB cmig Bigmituta Aster amellus L., A. maackii Regel, A. glehnii
Fr.Schmidt, copros — A. amellus ‘Schone von Ronsdorf’, A. dumosus L. ‘Lady Henry
Maddok’, A. farreri W.W.Sm. & Jeffrey °‘Berggarten’, A. novae-angliae L.
‘Rudelsburg’, ‘Harrington Pink’, A. novi-belgii L. ‘Antwerpse Perel’, ‘Eventide’,
‘Crimson Brocade’, ‘Mounte Everest’.

B Hamr yac B koJiekIlii KyJIbTUBYIOThCS 27 coptiB poaa Aster — A. alpinus L.
‘Albus’ u ‘Roseus’; A. amellus ‘Blutenteppig’, ‘Dolmatic’, ‘Grandiflora superba’; A.
dumosus ‘Alba’, ‘Blue Bouquet’, ‘Goluboj Issukul’, ‘Jablonevy Zvet’, ‘Lilac Time’,
‘Niobea’, ‘Prof. Anton Kippenberg’, ‘Ronald’, ‘Roseus’, ‘Snowdrift’, ‘Snowsprite’,
‘Violet Carpet’, ‘Weiss’; A. novae-angliae ‘Barr’s Pink’, ‘Cyclamen Purpurea’,
‘September Ruby’, ‘Violaceae’; A. novi-belgii ‘Alba’, ‘Amethyst’, ‘Nancy Ballard’,
‘Plenty’, ‘Red Sunset’.

O06’extamu gocnipkeHHs y Bigkputomy rpyHTi BCII « KuTinoBo-koMmyHanbHUM
konmemx XHYMI im. O.M.bekeroBa» crtamm 27 coptiB 5 BumiB poxa Aster L 3

KOJIEKI[li O0TaHIuOro cajia BIJMOBIIHO 3araJIbHO 3alIPONOHOBAHUM METOJUKAM aBTOP
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HocnexoB Bb.A. Meroauka moneBoro ombiTa. — M.: Komoc, 1973. — 336 c.
@DeHOJOTIYHI  CIIOCTEPEXKEHHS MPOBOAMIM  BI3yalbHMM MeToIOM. MeTronuka
(dbeHonornvyeckux HabmoaeHu npu 0oTaHudyeckux uccienoBanusx / Ilon pea. I'.0.
yneu. — M.: b. u., 1966.

PesyabTaTel u oocyxkaenue./Results and discussion. B Tabaumil HaBemeHi
pe3yJabTaTh  BUBUCHHS  MOpQoJIOTIYHUX  ocoOnuBocTer  1lcopTiB  alicTpu
OaraTopiuHoi. BuBYeH1 copTH 1O BUCOTI MOKHA PO3UINTH HA JIB1 TPYIIH:

- Hu3bKopocm (32-44cM), KOMIAKTHI, iX MOXHa BHUKOPHUCTOBYBATH IS
CTBOpPEHHSI OOPAIOpIB Ta TPyl B CKeIbHUX cafax. Jlo 1€l rpynu HaMu BiJTHECEHO 5
coptiB — «Albay, «Blue Bjuquety, «Lilac Time », «Niobea», «Violet Carpety;

- cepeanbopocii (50-97cM), MOKHA BHUKOPHUCTOBYBATH JUISI CTBOPEHHS
ACKpaBUX IJISIM Ha razoHax ta Mikcoopaepax. [{o ui€i rpynu mu BigHecau 6 COpTiB-
«Goluboj Issukuly, «Nancy Ballard», Prof. Anton Kippenberg, «Ronaldy,
«Snowdrifty, « Weissy.

JliaMeTp CyLBITh BUBUEHHUX COPTIB aiiCTpH O0araTop1yHOI KOJIMBAETHCS B MEKaAX
2,08-4,14 cm, BogHOYAC TOCTOBIPHUX BIIMIHHOCTEH 3a IIMMU O3HAKAMH HE BHSBJICHO.
KinekicTe cyuBiTh Ha 1 maroni kosmBaeTbest Bif 32,33 mryk y copty «Nancy
Ballard» 1o 111,67 mryk y copTy «Snowdrifty. BuBdueHHs po3Mipy JHCTKIB Y BCIiX
COPTIB HE J03BOJUJIO BUSBUTH JOCTOBIPHHMX BIAMIHHOCTEH. JlOBXKWHA JIMCTKIB B
Mexax 2,04-5,54cm, mmpuna 0,50-1,55cm. KoedimieHT MIHIMBOCTI NPaKTUYHO
3aBxau OyB BaroMuM. CriocTepekeHHs 3a (DEHOJOTIYHUM PO3BUTKOM MPE/ICTABHUKIB
pony Aster mokasano, 110 BIAPOCTaHHS MOYMHAETHCS APYHKHO Ta MPHUXOAUTHCS Ha
TpeTio nekany OepesHs (Tab.2). IlosiBa cynBiTh Bigmivyanach MPAKTUYHO JJIsI BCIX
COPTIB B TpeTi aekasi cepmus. Bukmrouenusm € coptu «Violet Carpety, cynsitrs y
SIKOTO 3 SIBJISIIOTHCS Y Tepimii aekani ceprHsa ta «Goluboj Issukul», mosiBa cynBith
JUTSL SIKOTO XapakTepHa y JIpyrid nekami cepmHs. [lodaTok MBITIHHS JUIsl COPTIB
«Alba», «Blue Bjuquet», «Ronald», «Goluboj Issukul», «Nancy Ballardy,
crocrepirajach B TEpLId JeKall BepecHs, a Yy IHIIUX COPTIB I[BITIHHS
PO3MOYMHANIOCH Y APYTil aeKkaai BepecHs. Bukirouenusm € copt «Niobeay, 1BiTiHHS

SIKOTO PO3TMIOYMHAETHCS B TSP JeKal *KOBTHS. TpuBaIicTh HBITIHHSA BiJ 24 NHIB Y
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copty «Goluboj Issukul» no 50 nuiB y copry «Violet Carpety. ¥V Gubmiocti copriB

afictpu OaraTopiyHOi HBITIHHA TpHBae Big 37 mo 41 aHIB.

Taoaunga 1.

MopdoJioriuni ocodmBocTi npeacTaBHuKiB poga Aster L.

o . Po3mipu JICTKIB, CM
. . KinpkicTh cynBiTh Ha
Bucora pocnun, cm JiameTp cyuBiTTs, M . upu
Coprt MaroHi, IiT. JIOBYKHHA Ha
M+m V,% M+m V,% M+m V,% M+m V,% M+m V,%
{*Z;E;f’“mosus 32,33+2,18 44 2224033 | 25 75,33+3,17 60 | 294042 | 30 | 080+0,20 | 25
A QUMOSUS |45 514,08 50 3,16+0,14 3 756741061 | 30 | 425030 | 10 | 155+0,17 | 8
Blue Bouquet
A. dumosus
“Goluboj 97,00+0,97** 1 4,14+0,41 20 | 138,67+3,09%* | 20 6,10+0,42 15 | 1,34+0,18 | 20
Issukul’
A. dumosus 36,67+1,78 26 2,32:030 | 19 68,33+2,24 22 | 2504046 | 50 | 053:0,22 | 56
Lilac Time
A Jumosus 43,75+1,74 28 | 2,08:027 | 17 90,003,4 39 | 204+048 | 55 | 0504020 | 98
A. dumosus
‘Prof. Anton 50,0042, 71* 28 2.26£045 | 47 59,67+3,78 72 376+0,65 | 68 | 0,68+028 | 82
Kippenberg’
f;jﬁ;‘g? v 57,33+1,43* 11 3,16£055 | 48 102,00+7,07 7 377+074 | 73 | 0,62+029 | 82
A. dumosus 56,67+1,31* 9 2,94+0,26 9 111,6742,94* | 22 5544052 | 24 | 0,94+0,19 | 19
Snowdrift
A. dumosus 22,00+1,68 39 2,38:025 | 13 46,67+2,94 55 | 342:051 | 46 | 067+0,20 | 31
Violet Carpet
{*wfiliisns‘f’sus 62,67+1,25* 7 2,94+0,25 11 55,33+2,31 29 4,86+0,89 82 | 0,76+0,29 | 76
A novi-belgii 157 67,1 4gx 11 3481027 | 10 | 3233+231* | 42 | 318+039 | 23 | 0,76+0,19 | 29
Nancy Ballard
[Mpumitkn: M — cpeaHe apudmeTudyde; M —MOXUOKa CPETHHOTO
apu(METUYHOTO; BIIMIHHOCTI AOCTOBIpHI p>0,95 (*); p=0,99 (**).
Taoauns 2.
DeHO0JIOTiYHI crIoCcTepeKeHNsl 3a pecTABHUKAMu poay Aster.
Taxcon IMouartok IMosiBa LIBiTiHHS TpuBaicts
BiIPOCTaHHS OyTOHIB ITOYATOK MAacCOBO | 3aKiHYCHHS [BITIHHS, THI
Aster dumosus ‘Alba’ 25.03 20.08 10.09 24.09 20.10 41
A. dumosus ‘Blue Bouquet’ 25.03 21.08 10.09 24.09 20.10 41
A. dumosus ‘Goluboj Issukul’ 25.03 15.08 09.09 15.09 02.10 24
A. dumosus ‘Lilac Time’ 25.03 20.08 15.09 05.10 28.10 44
A. dumosus ‘Niobea’ 25.03 25.08 01.10 17.10 01.11 31
A. dumosus "Prof. Anton 25,03 25,08 15.09 10.10 2510 41
Kippenberg
A. dumosus ‘Ronald’ 25.03 25.08 09.09 18.09 15.10 37
A. dumosus ‘Snowdrift’ 25.03 25.08 15.09 01.10 01.11 46
A. dumosus “Violet Carpet’ 25.03 01.08 31.08 18.09 20.10 50
A. dumosus ‘Weiss’ 25.03 25.08 15.09 01.10 25.10 41
A. novi-belgii ‘Nancy Ballard’ 25.03 25.08 10.09 01.10 20.10 40
BeiBoab1./Conclusions. Amnarnizyroun pe3ybTaTi (dbeHonoriyHIX
CIIOCTEpEeKEeHb  JIWIIIM  BUCHOBKY ,IIO BHUBYEHI coptu poay Aster e
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BHCKOJICKOPAaTUBHUMH, HEBUOATTIMBIUMH POCIMHAMH, SIK1 HE IOTPEOYIOTh JOJATKOBUX
arpoTeXHIYHHUX 3aXOiB HPU BUPOIILYBAHHI. IX MOKHA BUKOPUCTOBYBATU B KBITHHKAX
PI3HOTO MPU3HAYEHHS, CTBOPIOIOYH SIK COJIITEPU, TPYIH TaK 1 B MOEHAHHI 3 1HIIUMHU
OaraTopiyHukamMu B Ooparopax Ta MikcOopTepax. Taki KBITHHKH 30epiraioTh

JeKOpaTUBHUHN e(EKT 3 JIiTa 10 Mi3HKOI OCEHI.
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VETERINARY SCIENCES

CIIOCOBM NIJABUIIEHHSA HECIEIU®IYHOI PE3UCTEHTHOCTI
CUUIBCBKOTI'OCIHOJAPCBKUX TBAPUH

BbopoBkoBa BikTopis MukoJiaiBHa,
K.BET.H., JIOLIEHT

be3yrauin MukoJsa JIMuTpOoBUY,
1.C.-T.H., ipodecop

Bbycurina Ipuna Exyapaosna,
K.O0I0JI.H., IOIICHT

Kioenko Harauisa FQpiiBHa,
CTapIlIil BUKJIa1a4

Muponenko Jlinia CepriiBHa,
CTapIlIil BUKJIa1a4

IOpko Iloaina CepriiBHa,

K.BET.H., IOUEHT

Hlepoak Osiena BanenTuHiBHA,
K.C. - T.H., 3aB.Ka(eIporo
JlepxaBHU 010TEXHOJOTIYHUN YHIBEPCUTET,
M. XapKiB

Beryn. ArponpoMHcIioBUN KOMITIEKC YKpaiHM € TOTYKHUM BHPOOHHKOM
MPOJYKLIi POCIMHHULITBA 1 TBApUHHUUTBA. [1{opoKy yKpaiHCBKI arpapii BUPOILYIOTh
Ta MepepoOsOTh BEIUYE3HY KUIBKICTh MPOJOBOJLCTBA, SK [JIi BHYTPIIIHHOTO
PUHKY Tak 1 Ha ekcrnopT. Tomy 3a0e3neyeHHs ranxy3i TBapUHHHUITBA Cy4YaCHUMH
BETEpUHAPHUMU MpernapaTaMyd € BaXKIJIMBOIO 3a/1ay€l0 CyYacHOI HAyKd. 3HayHy
IIIKOAY TBAPUHHUIITBY 3aBAAIOTh 1H(MEKIIHHI XBOPOOH, SKI MOKYTh HOCUTH MacOBUN
XapakTep, TOMY po3poOKa cydacHHUX OIOTEXHOJIOTIYHUX MpenapariB (BaKIUH,
CHUPOBATOK) € CKJIaJI0BOIO MPOJAOBOJIBUOT O€3MEKH.

3rinHo «llepeniky 3apeecTpoBaHUX BETEPUHAPHUX IMpenapariB, KOPMOBUX

n00aBOK, TOTOBUX KOpPMIB Ta TIPEMIKCIBY», HAIMOBHEHHSM SIKOTO 3aiiMa€eThCs
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JlepxaBHa BeTepuHapHa 1 ¢iTocaHiTapHa ciyxk6a Ykpainu, B 2015 poui B Hamii
KpaiHi peecTpamito oTpuManu 47 BITUM3HSIHUX 1 236 IMIOPTHUX IMYyHOO10JOTIYHHX
mpemnapaTiB, SKi BHUKOPUCTOBYIOTHCS B MNTaxiBHUNTBI. HalakTuBHime Ha
YKpaiHChKOMY PpHUHKY TMpOJaloTbes Jiku, BupoOneHi B Himepmangmax, CIIA Ta
O®paniii, yactka sgkux jgocsarae Maibke 40 BigcorkiB. Ha nmanuit B VYkpaini
¢dbyukiionyroth XepcoHcbka, Cymchbka, JlHinpoBcbka, IlonTaBchka 1 XapKiBChbKa
BeTepuHapHi Olodabpuku. Jlyke MPUEMHOIO 3BICTKOIO OyJIO BIAKPHUTTS KOMIIAHIi
«biopapm» B Mmicti Jlepraui XapkiBCcbkoi 001acTi. ACOPTUMEHT JaHOi (haOpuKu
BKJIIOYa€e B ceOe BaKIMHM MPOTU 1H(MEKIIMHro puHITY NTHUIl, XBopobu Hprokacna,
€H300THYHOI THEBMOHIi CBUHEN Ta 0araTto 1HIIUX BETEPUHAPHUX MPENapaTiB.

Mera podoru. IIpoBect OIIHKY €(QEKTUBHOCTI MPOTUMIKPOOHUX Ta
IMyHOCTHUMYJIIOIOUHX IIPENapariB sIK aIbTEPHATUBU KOPMOBHM aHTHO10TUKAM.

Marepianu Ta MeToau. J{ociKeHHS aKTUBHOCTI MPOOIOTHYHUX MpenapariB
3 METOIO MPOPUIAKTUKH 1 JTIKYBAHHS IITYHKOBO-KUIITKOBUX PO3JIAJIIB, 110 BUHUKAIOTh
BHACIIIJIOK TEXHOJIOTIYHUX CTPECIB, MOPYIICHHS TIT€HIYHUX YMOB YTPUMAaHHS 1
rofipai. IX BUKOPHCTaHHS MOKa3aHO i MPMCKOPEHHS IIPHCTOCYBAHHS TBapHH,
0COOJMBO MOJIOAHSIKY CBUHEH, [0 HECHPUSATIMBUX (DAKTOPIB 30BHIIIHBOTO
CEpEeIOBHUIIA, MIABUIICHHS X MPOAYKTUBHOCTI.

Pe3yabTaTu Ta ix o0ropopenssi. Poyib npo6ioTHUHUX TpemapatiB MOJsArae B
iX 3JaTHOCTI KOHKYpPYBaTH 3a MOXHBHI PEUOBHHU Ta €HEPril0 3 XBOPOOOTBOPHUMU
OakTepisiMH, 110 3MEHIIY€E X TOKCHYHUM BB [1,2,3].

3a BUKOpPUCTaHHS MpPOOIOTHKIB y TMOPOCAT MIABUILYEThCSA (arouurapHa
aKTUBHICTh HEUTpO(UIIB Ta BMICT IMyHOTJIOOYHiHIB. BcraHoBineHno, mo ix
3aCTOCYBaHHS MOXKE€ 3MIHUTH MIKpPOOHE CITIBBITHOIICHHS B TPaBHOMY KaHalli, IO
MOXe OyTHM KOPHUCHHMM [UJIsl 370pOB's TBAapuH. bakTepii, fKi BUKOPUCTOBYIOTH Y
npoOloTUYHIN Tepamii, SK NpaBUJIO, 3JaTHI MPOAYKYBaTH MOJIOYHY KHUCIIOTY 1
Hanexats 10 rpyn Lactobacillus, Bifidobacteriae.

KpiMm Toro, B gKOCTI MpOOIOTUYHUX MpenapariB BUKOPUCTOBYIOTh 1 €Kl
IITAMHU aBIPYJIEHTHO! KHIIKOBOI MajJUYKH, 110 B KHUIICYHUKY MOXYTh BCTYNAaTH B

KOHKYPEHTHY B3a€MOJIII0 3 eHTEPOTOKCUT€HHUMH ILITaMaMu CBOTo By [4,5].
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3a yMOBH 3aCTOCYBaHHS TelsiTaM MpodioTuuHMX mpemnapartiB Bifidobacterium,
Lacidophilus BmicT remorio6iny B KpoBi mifBuUIIyBaBcs Ha 6,4 %, epUTPOLIUTIB — HA
7,8 %, neitkouutiB — Ha 10,9 %, y T.4., mimdorutie — Ha 17,8 %. Ilpu mpomy
MiBUIIYBAaBCI  BMICT  IMYHOIJIOOYJIHIB, TOKa3HUKH TyMOPAJbHOI  JIAHKU
Hecrenu(IYHOro 3aXUCTy — J30IMMHA 1 OaKTepUIIMJIHA aKTUBHICTh CHPOBATKHU
KpOBI, a TaKOX KJIITUHHOI JJaHKH — (parouuTapHa akTUBHICTh HEUTpOoDLTIB [6].

3a BUKOPHUCTAHHA PEYOBHH TYMIHOBOI MPHUPOAM MiABUIIYETHCS AKTUBHICTDH
(dharoruTo’y HEUTPOPITBHUMU JICMKOIUTaMH, 30UIBIIYETHCS CHHTE3 3arajlbHOTro
Oinka, Ji3omMMy 1 Y-TJIOOYNIHIB, HOPMAJI3Y€ThCS AKTHUBHICTH (PEPMEHTIB
nepeamMiHyBaHHA: ajlaHIHaMiHOTpaHc(depasun 1 acnapraramiHoTpaHcdepazu. Y
MEYiHI[l 30UTbIIYETHCS BMICT TUIKOTEHY, IUCTEIHY, CYIbQTriApUiIbHUX Tpym. Y
TBAPUHHHUIITBI NpernapaTtu O10r€HHUX CTUMYJIATOPIB 3aCTOCOBYIOTH K TEPANeBTUYHI
3ac00M, a TaKOX 3 METOI CTHUMYJIALIl pOCTy TBapuH, B MEPUIYy 4Yepry, MOJIOJHSKA,
30UIBIIICHHS OAraTOIUIIIHOCTI, MiABUIIICHHS MPOAYKTHBHOCTI.

BucHoBku. Otxe, opra”i3M MOPOCAT TMOBHHEH MaTH 3MOTY CBO€YACHO
dbopmyBaTH SIKICHY IMYHHY BIATOBiJb, aji€ MijJ Yac I[bOTO HETaTUBHUN BIUIMB BiJ
CTUMYJIALIT IMyHHOI CHCTEMH MOBUHEH OyTH 3BeleHUU 10 MiHiMyMmy. lligBuineHHs
IMYHITETY € OCOOIMBO BaXKJIMBUM Yy TEPIII JBA MICSII KUTTSA CBUHEH, OCKUIIBKH caMe
Ha I[bOMY €Tami TMOCTHAaTaJbHOTO TNEPIOy OHTOT€HEe3y IMyHHAa CHCTEMa Ile He
noBHICTIO copmoBana. Li x 3axoAM TakoX € KOPUCHUMH JUJIsl CBUHEH CTapIiInx
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BU3HAYEHHA BIKY BPIOXOHOI'NX MOJIIOCKIB

[aninoBa Ipuna CepriiBHa,

KaHAUAaT BETEPUHAPHUX HAYK

Jlep>xaBHa nocmigaa cranmis nraxiBaunTea HAAH, Ykpaina
ManinoBa Tersina MukoJ1aiBHa,

KaHJIUJIAT ClIIbChKOTOCTIONAPCHKUX HAYK

JlepxaBHuit 010TEXHOJIOTIYHUHN YHIBEPCUTET, Y KpaiHa

AHoTanisf. 301UIblICHHS] BUPOOHUIITBA Ta MIJBHUILNEHHS SKOCTI MPOAYKTIB
XapuyBaHHS — OJHA 3 OCHOBHMX Cy4YaCHMX TMpoOJeM, IO CTOiThb Mepea
arpormpoMHCIOBUM KOMIUIEKCOM Ykpainu. [l BuUpilIeHHA JaHOi mpodieMu
BUKOPUCTOBYIOTh TOAATKOBI, HETPAAMIIIITHI BUJIU CUPOBUHU, IO MICTAThH MOBHOLIHHI
OlIKW, >KUPH, BITaMIHH, MIHEpaJbHI Ta 1HIN OI10JIOTIYHO AaKTHBHI PEYOBHUHH,
HEOOXI1JH1 JIJIs1 OpraHi3My TBapHH 1 JroAuHU. Ha TenepimiHiil yac 3acTOCOBYIOTh Pi3HI
Croco0M BH3HAYEHHS BIKY MOJIIOCKIB: 32 PO3MIpOM MYIIUI, BUCOTOIO MYIIUT, 3a
PIYHUMH MITKaMH a00 PIYHUMHU KUIBISAMHU. AJie 32 JOTIOMOTOIO ITUX CIIOCO0IB MOXHA
3po0OUTH JuIle MPUOTU3HE MPUMYIICHHS W00 BIKYy. MeTOW HammxX IO0CTiKEHb
Oysi0 po3poOuTH crocid BU3HAYEHHS BiKy paBiukiB Ha Buaax: Helix pomatia, Helix
aspersa maxima, Helix aspersa muller. IIpoBoaumu 3amipu JiaMeTpiB 3aBUTKIB
PaBIIMKIB BiJ 3allaJiMHU THUpJa 10 KIHIM 3aBUTKIB INTaHreHIUpKyJaeM «LLILILT-1».
BcranoBinieHo, 1110 3a 10MTOMOTOI0 BUMIPIOBaHb JIIaMETPY 3aBUTKY MOKHA BU3HAUUTHU
BIK paBJMKa. SIKIIO AlaMeTp 3aBUTKY JOPIBHIOE: Bia 4,8 10 7,7MM — MOJIFOCK BIKOM
no 1 poky, Bix 7,8 mo 10,5Mm — Momrocky 1 pik, Big 10,6 1o 12,5MM —Moirocky 2
poku, Bia 12,5MM 1 OuiblIe — paBauKy 3 pOKH 1 OjblLIE.

KirouoBi ciioBa. Bik, paBinuk Helix aspersa maxima, paBmuk Helix aspersa

muller, pasauk Helix pomatia.

Beryn. Huni Vkpaina BUxoauTh Ha TiepeoBe Miciie B €Bporri 3a eKCIOPTOM
iCTIBHUX paBJIMKIB, 00 iX M'SICO BBAXKAETHCS JCIIKATECOM 1 CTAHOBUTH YAaCTUHY

YKPaiHCHKOT0 €KCIOPTY XapyoBUX MPOAYKTIB. [IpoA0ImKUTENEHOCTD KU3HU BEChMa

46



pas3uyHa y Ha3eMHBIX JITOUYHBIX YJIWTOK; TOTJa KaK BUHOTPAHAS YIUTKA KUBET J0
7 net, MelKue BUJBI TeIUIN JOCTUTAIOT CBOETO MPEACIbHOTO BO3pacTa yxXe B 4-5
7eT. MOJUTIOCKH SIBJISIFOTCS OYEeHb JPEBHUMH OOMTATEISIMU TuTaHeThl 3emutst. Pa3Hble
BHUJIBl MOJUIFOCKOB OBUIM IIMPOKO pacmnpocTpaHeHbl emie 570 MIH. JieT Haszajg B
COJICHBIX  Bojax  KemOpuiickoro okeaHa. (OO0 3TOM  CBHUJETEIbCTBYIOT
MHOTOYHCJICHHbIE MCKOIAeMble OCTATKH TOTO BpeMeHHU. [lo HalM4unio MMEHHO ATUX
MCKOMIAeMbIX OCTATKOB Pa3HbIX BUJIOB MOJITIOCKOB MOXKHO JJaKe OIpeessTh BO3pacT
TOPHBIX MOpOoJA. MOJUIIOCKM M O4YEHb JPEBHUE U OJHOBPEMEHHO COBPEMEHHbBIC
’KUBOTHBIE, XOPOIIO MPUCHIOCOOJIECHHBIE K COBPEMEHHBIM YCIOBHSIM oOuTaHus. B
MEPBYIO OYEpeab OTO KacaeTCsl JIETOYHBIX MOJUIIOCKOB, M OCOOCHHO HAa3€MHBIX
YIIUTOK, KOTOPBIE COCTABIISIOT YPE3BbIUAMHO OOIIMPHYIO TPYIITY, OXBATHIBAIOIIYIO
CBBIIIIE COpOKa ceMelcTs [1, 4].

Mouttocku MaroTh MYILTIO, sikKa (POPMYETHCS MTPOTITOM YChOTO IXHBOTO KHUTTSI.
Tomy Ha HIl HarasAAHO BIOOPaAXKAIOTHCA 3yMUHKHU POCTY Y OCOOMH, SIKI MEIIKAIOTh B
YyMOBax 3 pI3KO BHPAXEHOIO CE30HHICTIO KOJWBaHb TeMmieparypu. OpHak,
HEOOXITHICTh BHU3HAYEHHS 1HAMUBIAYaJbHOTO BIKY BHUHUKAE TMPU TPOBEJCHHI
MOMYJISLIMHUX, HAYKOBUX JIOCIII)KEHb OPIOXOHOTMX MOJIOCKIB [2, 5.

Ha tenepimHiii 4ac 3aCTOCOBYIOTH Pi3HI CIIOCOOU BU3HAUEHHS BIKY MOJIFOCKIB:
32 pO3MIpOM MYIILI, BUCOTOI MYIILI, 32 PIYHUMH MITKaMH a00 PIYHUMH KUIBIIMU
[3]. Ane 3a [m0MOMOrorw MHMX CHOCOOIB MOXHA 3pOOUTH JUIIe NPUOIH3HE
MPUIYIIIEHHS 1010 BIKY.

ToMmy MeTOI0 HalIMX AOCHIIKEHb OyJIO PO3pOOMTH CHoCiO BU3HAYEHHS BIKY
paBiuKiB Ha Buaax: Helix pomatia, Helix aspersa maxima, Helix aspersa muller.

Marepiaa i meroau. CriouaTky TpOBOIWIHM BifOIp MOJIOCKIB 1 TMiATOTOBKY.
[Ticst 9oro MosroCcKa po3MIIITYBali Ha PiBHY TUIOIIMHY JOTOPH 3aBUTKAMHU, TPHUOMY
MYILUTIO MOJIOCKAa KJaJld TUPJIOM 70 cede y Jo0oMy CTaHi camMOro MOJIFOCKa 1
3aMipsuid  JiaMeTp  3aBUTKY BiJl 3alaJWHM TUpJIa JO0 KIHI  3aBHUTKIB
mranreHuupkyiiem «IIII-1» 3 nudpoBoro I1HIUKAIIE Ta JBOXCTOPOHHIM
riyOuHomepoM y 1upoBoMy Bupasi, y MM. [laHi qociimkeHHs: Oyiu MpOBENEHI y

2017 pori.
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PesyabTraTn gociaimkens. Hamu Oyno mpoaHamizoBaHO, MO0 ICHYE CHOCIO
BH3HauUeHHs BiKy MoJjockiB Helix pomatia 3a gomomororo JiHIi pocTy Ha MyIUTi
MOJIFOCKA, SIK Ha 3pi31 JIEPEBHHHOIO CTOBOypa, MO KUIBKOCTI ITUX JIIHIM MO’KHA
BCTAHOBHUTH BiK MoJtocka. Hemomikom € te, 110 xourip Mmynuii mosrocka Helix pomatia
y OJHUX OCOOMH OUIBII TEMHHMH, y THIIUX — OUIBII CBITJIIIMKA 1 KOJIHOPOBA TaMma
CIIOCTEPITaEThCA B  KOBTO-KOPUYHEBOTO JIO KopuuHe-Oimoro. HacuueHicTh
3a0apBJICHHS 3aJieKUTh BiJ HAaBKOJUIIHHOTO CEpPENOBHUINAa 1 TMOB’s3aHa 3
IHTEHCHBHICTIO OCBITIIeHHs. Koip Myl MOe 3MIHIOBATUCS B 3aJICKHOCTI Bij] BUITY
XapuyBaHHS.

Hie 1 cmoci® BHU3HAYEHHS BIKY JABOCTYJIKOBOTO MOJIIOCKA 3a JIONOMOIOIO
BUTOTOBJICHHSI 3pi3y MYIUI 3 OpIEHTAII€I0 3pi3y BiJ MAaKymIKd MYNUH A0 i
kpato.(ITareur RU Nel551307 ot 23.03.90 Cnoco0 omnpexaeneHus: Bo3pacTa
JIBYCTBOpPYATHIX MOJIIOCKOB). HeonikoM € Te, 110 Croci0 TPYIOEMHUN Ta HE JTyKe
touHuit. Haitbinpm 61u3pkuM 10 criocoOy, o HaMu OyB po3poOJIeHHH, € CIocio
BU3HAYECHHS BIKY MOJIOCKIB 3a JIONMOMOTOK KIJBKOCTI 3aBUTKIB MYIUI, CKIUJIBKH
3aBUTKIB, CTUIBKH 1 POKIB.

Jns 1mporo crmoyartky BiIOMpand MOJIOCKIB Ta pO3MILIYyBalM Ha pIBHIN
TJIOIIMHI JIOTOPU 3aBUTKAMU, MPUYOMY MYIIUTIO MOJIIOCKA KJIAJId TUPJIOM JI0 cede 1
3aMIpsId  JiaMeTp 3aBUTKY BIJ  3amadHA  TUpJa JIO  KIHIS ~ 3aBHTKIB
mraHrenuupkyiaem  «LII-1» 3 nudpoBoro IHIMKAIEW Ta JBOXCTOPOHHIM
TTyOHMHOMEPOM, Y MM.

[IpoBoMaM BHUMIpIOBaHHS 3aBUTKIB PI3HMX BHJIB PaBJIMKIB - BHOIPKOBO,

pe3yabTaTh HAAAThCs B TaOIMII 1.

Taoauusa 1
BumiproBaHHs 3aBUTKIB pi3HUX BUAIB paBiaukiB (N=15)
N /it B pasinka 3amip d 3aBuTKy, | BusHaueHHs BuUIy
paBJiiMKa MM paBIUKa

1 2 3 4
1 2 3 4
1 Helix pomatia 11,3 2 pOKH
2 Helix aspersa maxima 7,7 Jlo 1 poky
3 Helix aspersa muller 4,9 Jlo 1 poky

48




4 Helix pomatia 12,1 J1o 2 pokiB
5 Helix aspersa maxima 8,3 1 pik

6 Helix aspersa muller 4,5 Jlo 1 poky
/ Helix aspersa muller 7,8 1 pik

8 Helix aspersa maxima 9,8 1 pix

9 Helix pomatia 12,8 binbie 3 pokis
10 Helix aspersa maxima 7,5 Jlo 1 poky
11 Helix aspersa muller 11,1 2 pOKH

12 Helix aspersa muller 8,2 1 pix

13 Helix aspersa maxima 54 Jlo 1 poky
14 Helix pomatia 10,6 2 poKH

15 Helix aspersa maxima 6,7 Jlo 1 poky

AHami3youd JaHi TaOJuIll, HaMH BCTAHOBJICHO, IO Y JOCIIJHHUX BHJIIB
pasiukiB Helix pomatia, Helix aspersa maxima, Helix aspersa muller 3a
BUMIPIOBAaHHSAMH IITAaHTCHIMPKYJIEM JiaMeTpy 3aBUTKY MOJKHA BHU3HAUUTH BIK
paBIHKa.

Ha panuii ciociO BU3HA4YEHHS BIKY OPIOXOHOTHX MOJIFOCKIB HAMH O()OPMIIEHO
MaTEeHT Ha KOPUCHY MOJCIb Y KpaiHH.

BucnoBok. TakuMm 4WHOM, JaHUN CrMOCiO, 10 HaMHu OYyB 3aNPOTIOHOBAHUN €
TOYHHMH 1 MOYKE€ BHKOPHCTOBYBATHCHh NIPH BHPOIIYBaHHI paBiuKiB. JJI1 BU3HAUYCHHS
BIKYy paBliiKa HEOOXIJHO 3HATH JlaMeTp MOoro 3aBUTKAa. BCTaHOBJIEHO, MO SIKIIO
niaMeTp 3aBUTKY: Bif 4,8 10 7,7MM — MoJItOCK BikoM 10 1 poky, Bix 7,8 mo 10,5mMm —
montocky 1 pik, Big 10,6 go 12,5Mm —momtocky 2 poku, Big 12,5Mm 1 Outblie —

paBIUKY 3 POKH 1 OiyIbIIIE.
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VIIK 636.09.:[636.2:616.(996)122]
OCOBJIMBOCTI MOKA3HMKIB KIJIbKOCTI EPUTPOLIUTIB 3
MIKPOSIIPAMH B KPOBI 3JI0POBHUX I XBOPUX HA ®ACLIOJIHO3
KOPIB 3A PI3HOi IHTEHCUBHOCTI THBA3I{

Hosriii FOpiii FOpiiioBuy,

J.B.H., TIpodecop

I'yns Anbona OnexkcanapiBHa,
acIripaHT

[Tonichkuii HalllIOHAILHUN YHIBEPCUTET
M. JKutomup, Ykpaina

AHoTtanisi. PesynbraTty 10CiiKEHb 3I0pOBUX 1 XBOPUX Ha (acliob0o3 KOPIB B
rocriogapctsi TI(TIO)CIT «Csitou», c.I'pya, HoBorpan — BonmHCbKOTO paiiony,
Kutomupcbkoi 00J1acTi BCTAHOBJICHO, IO 3 HasBHICTIO 13 senp ¢acmion B 1Ir
dekamii npu neperssiail 1140 eputporuTiB KpoBi B HUX BUsABIEHO 11 Mikposiaep, 1o
ckianae 0,96%, y KIiHIYHO 3I0pOBUX OTJSHYIU 1280epUTPOIUTIB 1 3apeecTpyBaIH 8
Mmikposiaep (0,62%), mo Ha 3% Oulblie, HIXK y KOHTPOJBHIM TIpymi TBapuH. 3
HasBHICTIO 18 siens daciion mpu neperisiai 1660 epuTpoIuTiB y HUX BCTAaHOBUIHU 18
Mmikposgep (1,08%) y kmiHIYHO 3710poBUX 3apeectpyBaiin 1680 — 10 Mikposaep
(0,59%), o Ha 8% BuIIE, TOPIBHIHO 3 KOHTPOJIBHUMHU.

[le cBimumiaO TMPO MIABUIICHHS EPUTPONOE3y 1 HETaTUBHUM  BIUIMB
iMyHOCynpecuBHOI 1ii Tpemaroau F.hepatica Ha nuxanbHI TIrMEHTH, IO TPU3BEIIO
710 3MEHIIICHHS] OOMIHY KHCHIO B TKaHUHAX.

KurouoBi ciioBa: gaciionbos, epuTpOLUTH, MIKPOSAPA, TOKCUHU, KOPOBH

dacI1iosbo3 € OAHUMU 3 HAUOUTBIT HEOE3MEeYHUX 1 TMOMMPEHUX TeIbMIHTO3IB,
AKUW CIIPUYMHSE PI3KE 3HMKEHHS MPOIYKTUBHOCTI TBapuH. HebmaronomyuHi 3 miei
XBOpoOM € 1 TepuTopii BCix cycimHiX aepkaB: Pociiicekoi ®eneparii, binopyci,
CrnoBayunan 1 MomngoBu. Cepen rymopanbHuX (DaKTOpiB y TBapWH, € HAHOUIBII

BUBYEHHMH CEpEJl HUX IIe: JI30IUM, KOMIUIEMEHT, JeiKiHu, OeTa- Ji3UHU,
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nponepauH, iHTepdepoH, aHTuTLIa (IMyHOrnoOyiniHM), 1HTIOITOpU BipyciB. IcHye
yMKa, 0 HAWBAXJIMBIIIAMH €JIeMEHTaMH IMyHHOI cuctemu € T- 1 B- mimdoruThy,
K1 3I1MCHIOIOTH IMyHHI peakitii. [3, c.64, 4,¢.36].

T- cuctema 3a0e3neuye iIMyHOKOMITETCHTHICTD JTIM(OITHUX KITITHH Ta PETYIIIOE
¢dbyukmii B- cucremu. binpma dvactmHa T- mimdornuTiB  ctae  epeKTOPHUMH
kirituHamMu: T- kutepu (BOuBII), T- Xenmepw BUKOHYIOTh PETYJISITOPHY (DYHKIIIIO,
INPUCKOPIOIOYM  IMYHOJIOTIYHY  PEaKTUBHICTh, T-cympecopu  moOcialioI0Th
IMYHOJIOTIYHY YYyTJIUBICTh OpraHizmy [5, c. 10].

Meta. BcTtaHoBUTH OCOOJIMBOCTI TOKAa3HUKIB KITBKOCTI EpPUTPOILUTIB 3
MIKpOSII[paMi Yy KpOBI 3JI0pOBHX 1 XBOpUX Ha (acuiobo3 KOpiB 3a pi3HOI
IHTEHCUBHOCTI 1HBa3Ii.

Marepiaau i meroam. JlochikeHHs OyiM TNpPOBEAEHI B TOCIOAAPCTBI
[I(TTO)CII «CsiTou», c.I'pya, HoBorpang — Bonuncekoro paitony, KuToMupChKOi
obumacTi. JlociiKyBaal epuTPOLIMTH 3 MiKposiipamMu — MeToioM E.Schmidt.

PesyabTarn o0rosopenHsi. Hammmu [OCHIKEHHSMH BCTaHOBJIEHO, IO
IHTEHCUBHICTh 1HBa31i y BEJIMKOI poraroi xya00u XBopoi Ha ¢aciionbos, 13 seup Ha
neperysial 1144 eputpouutiB 3 11 mikposiapamu, mo ckiagae 0,96%. YV kiiHI4HO
3I0POBHX TBApUH JOCHIKEHO 1460 epuTpOLUTIB, y SIKUX BUSIBICHO § MIKPOSIEP
(0,54%), 1o Ha 3% OinbIlie TOPIBHSIHO 3 KOHTPOJIEM.

3a i#Bazii 14 senp dacuion Ha neperisal 1520eputpouutiB y HUX Oyio
BusieiieHo 16 wmikposnaep (1,05%). Y kiminiuHo 3mopoBux mnpu mneperisiai 1580
epuTpouuTiB 3apeectpoBaHo 9 mikposiaep (0,56%). KuibkicTh MIKpOSIACP Y XBOPHUX
TBapuH Oyna Buior Ha 7%. Ilpu 15 seup dpacuion Ha neperssiai 1194 eputpouuTis
y Hux Oyno BusiBneHo 13 wmikposiaep (1,08%), y KimiTHHaX 3I0pPOBHX TBapHH
nociipkeHo 1140 eputpouuTis, y skux BusiBmim 6 mikposiaep (0,52%). KinpkicTb
MIKpOSIZIEp Y XBOpUX TBapuH Oymna Buioro Ha 5%. 3a HasBHOCTI 16 sienp daciion
BusieiieHo 16 wmikposgep (1,26%). Y kimiHiuHO 3m0poBHX mnpu meperysiai 1620
eputpouTiB - 8-mikposiaep (0,49%). KinbkicTh MIKposiaep y XBOpHUX TBapuH Oyia
Buioro Ha 8§%. CepenHiil MOKa3HUK y XBOpUX KopiB cTaHOBUB 1,04%, y 3M10pOBUX —

0,53%, p<0,01. 3 nasBHicTiO 17 seup ¢acuion npu neperasal 1490 eputpouuTis y
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HUX 3apeecTpoBaHo 14 wmikposaep, mo ckiamgae 0,93%. YV kmiHIYHO 370pOBHUX
nociimkeHo 1460 epuTponuTiB, B HUX BUSABICHO 4 Mikposiaep, mo ckiaano 0,61%.
KinbkicTh Mikposiiep Y XBOpUX TBapuH Oyia BUloro Ha 5%. 3 HasgBHICTIO iHBa3ii 19
senp (aciion Ha nepersaal 1280 epuTpouuTiB y TBapuH BUSBICHO 13 Mikposiaep, 1o
crtanoBwio 1,01%, y KIIiHIYHO 370pOBUX TNpu AociimpkeHHl 1580 eputpouurie — 9
mikposizep (0,56%). KutbkicTh MIKpOsiiEp Yy XBOpUX TBapuH Oyna Buiiowr Ha 4%. 3
HasiBHICTIO 1HBa3ll 21,0 sitng dacmion ta mepernsai 1165 epuTpomuTiB y HUX
peectpyBamu 11 mikposnaep (0,94%), y xiiHigYHO 370poBUX mnpu meperisai 1270
eputpouuTis- 7 Mikposiaep (0,55%), mo Ha 4% Bullle TOPIBHIHO 3 KOHTPOJIEM.
BucnoBku. OTxe, pe3ynbTaTH JOCTIIKEHb JAIOTh ITiJICTABH CTBEPIKYBATH,
[0 Y XBOPUX KOPIB Ha (PAcIlioNb03, KUIbKICTh €PUTPOIIUTIB 3 MIKPOSIpaMH B KPOBI
30uTbIIy€eThes. KinbKICTh €pUTPOUUTIB 3 MIKPOSAPAMHU Yy KPOBI XBOPUX TBApHH
3HAYHOIO MIPOIO 3ajieKalia Bijl CTYIEHs X 1HBa30BaHOCTI. [le mepekoHIMBO CBIAUMIIO
PO MOPYIIECHHS EPUTPONIOE3Y 1 HETATUBHUI BILUIUB IMyHOCYIPECUBHOI JTii TPEMATOIU
F.hepatica Ha auxanpHI MIrMEHTH, O MPU3BOJUTH J0 3MCHIICHHSI OOMIHY KHCHIO B
TkaHuHaxX. Jle OyJo HamMu BHSIBJICHO PIZHUIIO 32 IIMM TOKAa3HUKOM Y XBOPHX 1

30POBUX TBAPHUH.
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YAK:616:636.718.595.42.
BIIJIMB KOMIIVIEKCHOTI'O JIIKYBAHHSA
HA OPT'AHI3M KOTIB 3A OTOJAEKTO3Y

Hosriii FOpiii FOpiiioBu4

1. B. H., Ipoecop

Meabhiliuyk Ipuna. BitaaiiBaa
acripaHTKa

[Tomichbkuit HallIOHAJILHUHN YHIBEPCUTET
Kutomup, Ykpaina

AHoTamisi. Y pe3ynabTari J0CIIIKEHb BCTAHOBJICHO, 1110 1HTEHCUBHICTh 1HBA311
O.cynotis y iHBa3oBaHUX KOTiB, Ha 10-m00y JiKyBaHHSI TMOKAa3HUK 3HU3UBCS 3
17,8+0,92 no 5,1 + 0,27 ex3eMIUIsIpiB KIIIIIB Y MO3KY, a Ha 20-100y *HUBUX OCOOUH
OTOJIEKCIB BHSIBIEHO He Oyno. KOTiB SKMX JIKyBaldM 3a CXEMOIO: JEKTOMakc +
CIDKOBO-JIETTSIHUM JIIHIMEHT + €KCTpakT JIMYMHOK BOCKOBOI Mol 25-Hoi. lle
O3Hauasno, mo jAekroMakc nposiBuB 100% edexTuBHICTH 11040 30YJHUKIB KOTIB 3a
OTOJIEKTO3Y, a 3aCO0M CHMIITOMATUYHOI Teparlii He BIUIMHYJIA Ha HOro aKkapuIUuIHY
TI10.

Karo4oBi cj1ioBa: 0TOAEKTO3, KITII, KOTH, JHYUMHKH BOCKOBOI MOJII, JEKTOMAaKC.

Akapo3n M’SCOIIHMX TBapuUH HajexaTb J0 1Ha31iHU XBOpOO, sKIi
XapaKTEpU3yIOThCS BHUCOKOIO KOHTArio3HICTIO W MOMJIMBICTIO HEOOMEXEHOIO
MO PEHHS.

Psnt aBTOpIB CTBEPIKYIOTH, 110 B yCiX KpaiHax CBITY cepejl JOMAIIHIX 1 JUKUX
M’SICOITHUX TBApUH OTOJIEKTO3 MA€ HA3BUUANHO IIUPOKE POIMOBCIOIKECHHS.

B VkpaiHi 0TOAeKTO3 peecTpy€eThesl B 0ararbox 00J1IacTsIX 1 BEJIMKUX MiCTaX.

Ha oTozexTo3 XBOpiIOTh TBAPMHU YCIX BIKOBUX IpYII, aje€ HalyacTilie BIKOM
1o 2-ox pokiB. Cepesr KOTIB BIJICOTOK ypaxkeHHs ckianae a0 31,6%, cobak — 8,6%,
HaliMeHIle y 4-6-Tu piuHMX TBapuH (BIAMOBIAHO), cepen KoTiB -17,5%, cobak —
1,7%.[5,¢.192].

Merta poGoTu. BcranoBUTH €pEKTUBHICTh KOMILJIEKCHOTO JIIKYBaHHS Ta HOTro
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BIUTMB HA T€MATOJIOT14HI MMOKa3HUKH 32 OTOJEKTO3Y KOTIB.

Marepiaiu i MeToau gociaigxenb. BupoOHWYI MOCTIIKEHHS MPOBEACHI B
IpUBaTHIN BeTepuHapHi kiiHim «Benuka Benmenuiys» B M. Kuesi y nepion 2020-
2021 p. Jns mporo Oymo mpoBeneHo mociimxkeHHs Ha 105 romiB cobak i 86 roiis
KOTiB. Jle marepiaioM [JIsi JOCHIJKEHHS CIYyTyBaJld COOAKH y SIKMX JIEMOJIEKO3
IpOTIKaB y JyCKaTHI Qopmi 1 HOCHB JIOKAIbHUN xapaktep. [l BU3HAYCHHS
inTeHcuBHOCTI 1HBa3ii (II) wmim(iB 3mKpiOKKM MIKIpW JOCHTIDKYBAIH BITaJTbHUM
MeTosoM 3a [IpHuCeNKoBOIO, KUTTE3AATHICTh KIIIIIIB BU3HAUanu yepes 2, 12 ta 24
TOJIMHUA 3a JOMOMOTOI0 CBITJIOBOTO MIKPOCKOINAa 3a Majoro 30imbineHHs. s
MIOCTAHOBKM [[IarHO3y TAaKOXX BpPAXOBYBAJIM KJIIHIYHI O3HAaKM 1 pe3yJbTaTu
aKapOJIOTTYHUX JOCIIKEHb.

JocnipkeHHsl IHTeHCUBHOCTI 1HBa3il O.cynotis y 1Ba30BaHMX KOTIB MOKa3aJjo,
[0 32 CXEMH JIIKYBaHHS: JIEKTOMAakC + CIPKOBO- JITTSPHHUM JIHIMEHT + €KCTpaKT
JUYUHOK BOCKOBOI MoJii 25-H01, Ha 10-m00y JiKyBaHHS L€l MOKAa3HUK 3HU3UBCS 3
17,7 £ 0,92 no 5,1 + 0,27 ex3eMIUISIpIB KIIIIIB Y MO3KY, a Ha 20-Ty 100y >KMBUX
0COOUMH OTOJIEKTO31B BUSIBIIEHO HE OyII0.

Cnipg 3a3HaYuTH, O PE3YNbTAT OYB OAHAKOBUM JJI TBAPUH JIOCIIIHOI TPYIIH,
e o3Hauajo, mo jAekromakc mnposisuB 100% edexkTuBHICTH MOA0 30yIHHUKIB
OTOJIEKTO3Y, a 3aCO0M CUMMITOMATUYHOI Tepamii He BIUIMBAJIM HA WOTO aKapHIUIHY
nito. KiiHigyHe 0OCTe)KEeHHS TBapWUH MOKa3aio, 10 y KOTIB JOCHIJHUX TPyHu B
KUTbKOCT1 20-TH KOTIB, CBEpOK Ta OONIOYICTh Y 001acCTi ByX B CepeaHbOMY Ha 8-My
100y JIKyBaHHS, MPUIUHEHHS eKCyAalii BiaMivany Ha 11-100y,ylIKOIKEHHS WKIpH
MOBHICTIO 3aroroBaiiics Ha 1-100y, a MOYepBOHIHHS 3HUKAJI0 Ha 19-100y.

Croocrepiraroun 3a BMICTOM JIEHKOLUMTIB y KpOBI JOCHIAHHUX KOTIB, MU
BCTAaHOBWJIY, 1110 y TBapuH Ha 10-Ty 00y JiKyBaHHS €M IMOKAa3HUK ITiIBUIIMBCS Ha
1,8% (22,40 = 0,82 na 21,80 £+ 0,87 BiAMOBiAHO)

Take siBuIIe, Ha EPUTUI TOTIIST , 3MAETHCS HE 3aKOHOMIPHHUM. AJKe 3aru0erb
30yJIHUKIB B OpTaHi3Mi JOCIIJHUX TBapyH MOBUHHA OyJia MPU3BECTH JO 3racaHHs
3aMajbHUX MPOIECIB Ta BAOOPA3UTUCH Y 3HMUKEHHI BMICTY JEHKOIMTIB 1 3MIH Y

JeKorpami KpoBi.
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Taki pe3ynpTaTH, Ha Hally AYMKY, MOB’s3aHl 3 pyHHYBaHHSM KIIIIiB, IO
MIPU3BEJIO 0 BUBLILHEHHS B OPraHi3Mi 3HAYHOI KIJTLKOCTI MMPOAYKTIB META00J13My Ta
COMAaTUYHHUX pEYOBHH 30yAHMKIB. SIK HACIIOK, pPO3BUHYJACh BTOpPHUHHA
1HTOKCHKAIIiSl OPraHi3My MOCHJICHHS 3alalbHUX 1 aJlepTriyHUX MPOLIECIB.

OTxe sBUIIE MIATBEPIKYETbCS  TAKOX  pe3yibTaTaMu  JOCITIIKEHHS
JEUKOrpaMH KpOB1 JOCHITHUX TBapHUH 10 JiKyBaHHS Ha 10-Ty 100y eKclepuMEHTY.
Tak, BmicT 6azodimiB 3aM3mMBCA 3 6,30 £ 0,15 mo 3,30 + 0,12%, eosunodiniB — 3
21,80+ 0,87 no 20,40 + 0,56% BiAMoOBiAHO, ajie MPHU IIBOMY BiAMIYEHO MOSBY IOHHX
HenTpodinis — 1,4 = 0,08%.

OpHak, mpu 3acTOCYyBaHHI KOTaM, XBOPHM Ha OTOJEKTO3, KOMIUIEKCHOTO
JKYBaHHS, pe3yJIbTaTH MOPQOIOTIYHOTO JOCIIKEHHS KPOBI BKAa3yBaJld HA 3TacaHHS
3aMajbHUX Ta aJepriuHuX MPOIECIB B OPraHi3Mi, HE 3Ba)Kaloud Ha BUBLILHEHHS
3HAYHOI KIJILKOCT1 TOKCHHIB 30y IHHUKIB.

Tak, Ha 20-m00y BHamOCAd JOCATTH 3HWIKEHHS KIIBKOCTI JICHKOIIUTIB 3
22,40+0,82 no 17,10 + 0,53 I'/n,(na 23,2%, P<0,01), B ToMy uucai €o3uHO(LIIB — 3
20,40 = 0,6 no 13,30 + 0,,42% ( Ha 34,8%, P<0,01), mannukosaepHux HEUTpodiIiB —
37,60 = 0,20 1o 6,20 £0,24%(Ha 18,4% P<0,01) Ta 3HUKHEHHS FOHUX HEUTPODiTIB.

BucnoBok OTxe, 3aCTOCYBaHHS KOMIUIEKCHOI CXEMU JIIKyBaHHA JIJIsl KOTIB 3a
OTOJIEKTO3Y JO03BOJISIE JOCATTH BHUCOKOI TeparneBTHYHOI edextuBHOCTI. Ll cxema
J03BOJISIE MPUCKOPUTHU 3arO€HHS ypa)K€HO!1 HIKIPM BHYTPIIIHBOI MOBEPXHI BYLIHUX
PaKOBMH, a TaKOX Yy 3HAUHIM Mipi 3aXUCTUTU OPraHi3M BiJ TOKCHHIB KIIIIIB Ta

MPOJIYKTIB 3aMajeHHs B EPI0J Oy KaHHS.
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Introductions. The study of the impact of abiotic components on the biotic
components of ecosystems, in the context of the rapid development of
transdisciplinary areas of science, is one of the most pressing issues today. There are
already a number of papers on the impact of abiotic factors on the biotic and abiotic
elements of aquatic ecosystems, in particular on zooplankton groups in the study
area, but the issue is still poorly understood and needs further discussion.

Aim and review of previous research. Previous studies have identified a
number of relationships between indicators of biotic and abiotic parameters of aquatic
ecosystems, which are presented in [3, 4, 6-10, 12, 13, 15, 17-21, 23, 24]. In
particular, the relationships of individual elements of the hydrological regime were
considered [3, 4, 6, 10, 12, 15] and hydrochemical regime for certain biotic units of
aquatic ecosystems [13, 17, 20, 21, 23]. Zooplankton groups are no less sensitive to
changes in living conditions, so at the first stage of research we aim to analyze the
dynamics of quantitative indicators of this component of hydroecosystems.

Results and discussion. External water exchange of floodplains in the lower
reaches of the Dnieper, of which there are more than 180, is formed as a result of
short-term (intraday) fluctuations in water levels mainly, mainly caused by water
intakes through the Kakhovka HPP dam. When the level in the channel network rises,
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the Dnieper water flows into the reservoirs that are hydraulically connected to it, and
when the water level decreases - its outflow from the reservoirs, due to which the
water contained in the lake gradually, over time, completely changes to a new one.
Thus, in modern conditions, depending on the capacity of the channels through which
the reservoirs are connected to the channel network of the Dnieper, the water in them
completely changes to a new one in an average of 10-13 days [6, 7, 16].

In the spring, when the Kakhovka HEPS operates in the basic peakless mode,
level fluctuations in the channel network are minimal. This leads to an increase in the
period of external water exchange and slowing down the change of water masses in
them to new ones. At the same time, in the reservoirs of the region, due to the
warming of water masses, zooplankton groups are actively developing, their
quantitative indicators change sharply, their biomass (B) and species number (N)
increase. Therefore, to exclude the influence of temperature factors, we considered
the quantitative characteristics of zooplankton in typical reservoirs of the lower
Dnieper separately only for the spring period. The average water temperature at the
time of sampling fluctuated within 16—-18°C.

Based on the materials presented by us in the report on research work for 2016-
2018 "Study of water exchange of floodplains in the lower Dnieper as one of the
main factors in the functioning of aquatic ecosystems" (No state registration in
Ukraine: 0216U004028), which were supplemented by studies 2018-2020 and
partially published in [1, 5, 14, 22], we constructed a number of empirical
relationships between the quantitative indicators of zooplankton in the floodplains of
the region and external water exchange (Figs. 1, 2).

The dependences shown in Figures 1 and 2 are fairly well approximated by the
equations:

B =225.05¢"%";
N =23.377 %",

Due to the rather high values of the reliability of the approximation, estimated

according to the methods [2, 11] (for biomass R? = 0.755, for the number - 0.712),

these equations can be used for prognostic purposes and model calculations.
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Fig. 1. Correlation between zooplankton biomass (B) and the period of external
water exchange (7) in reservoirs of the mouth section of the Dnieper in the

spring season (data averaged for each reservoir for April-May 2016-2020)
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Fig. 2. Correlation between the species number of zooplankton (N) and the
period of external water exchange (1) in the reservoirs of the mouth section of
the Dnieper in the spring season (data averaged for each reservoir for
April-May 2016-2020)
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However, it should be noted that these equations are acceptable only for the
spring period of the year. In other periods, more significant abiotic factors of
zooplankton formation and dependence can be distorted.

Conclusion. Having determined the presence of a number of dependences in
the characteristics of zooplankton of floodplains of the region, the next step is to
consider changes in its species composition under the influence of external water
exchange and identify opportunities for modeling natural processes in aquatic

ecosystems in spring and other seasons.
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Introductions. Single-walled carbon nanotubes (SWCNTSs) are able to cross
the blood-brain barrier, penetrate through the cell membrane and accumulate in the
nucleus which purposefully allows their use in health sciences as imaging probes and
drug carriers in cancer therapy. At the same time, potential risks have also been
recognized, as the hazardous impact of various carbon nanotubes on human health
and the environment was previously shown. SWCNTs are not biodegradable, which
consequently restricts their use in medicine and biology, raising concerns about their
chronic genome toxicity. It was also shown that these carbon nanotubes may interfere
with an immune response because they strongly suppress the expressions of cell
surface glycoproteins such as HLA-DRA (major histocompatibility complex, class I,
DR alpha) and HLA-DRB1 as well as dysregulate the level of microRNAs such as
miR-190b and miR-7, which possibly contribute to the down-regulation of both HLA-
DRA and HLA-DRB1 mRNA expressions. Furthermore, single-walled carbon
nanotubes deregulate the expression of LMNB1 (lamin B1), which participate in the
control of genome stability, as well as many other genes indicating the genotoxic
effect of these nanoparticles. MicroRNAs (miRNAS) are a class of endogenous small
single-stranded non-protein-coding RNA molecules, often phylogenetically

conserved, which play a critical role in the control of gene expression at the
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posttranscriptional level mainly through interaction with the 3’-untranslated regions
of target messenger RNAs and subsequent induction of their degradation or
translational repression. It is interesting to note that microRNAs play an important
role in the regulation of all metabolic processes as well as in neurodevelopment.
Furthermore, the crucial regulatory role of miRNAs in zebrafish development was
also shown. Zebrafish is an economically important freshwater fish species globally
considered as a good predictive model for studying human diseases and development.
There are data that dysregulation of microRNAs in neural tissue leads to
malformations in brain development as well as to neurodegenerative diseases.

Aim. The aim of this study was to investigate the effect of low doses of
SWCNTs on the expression of microRNAs associated with cell proliferation and
brain development in Danio rerio embryos.

Materials and methods. Danio rerio embryos (72 hrs post-fertilization) were
exposed under low doses of the functionalized SWCNTs (2 and 8 ng/ml of medium)
for 24 or 72 hrs. The expression levels of microRNAs (miR-19, miR-21, miR-96,
miR-143, miR-145, miR-182, and miR-206) were measured by real-time quantitative
polymerase chain reaction using specifically for each miRNAs forward primer. Total
RNA was extracted from zebrafish embryos using TRIZOL reagent. An RNA
quantity, as well as spectral characteristics, was measured using NanoDrop One
(Thermo Scientific). For polyadenylation and reverse transcription of miRNAs, we
used Mir-X miRNA First-Strand Synthesis Kit (Takara, Japan). The values of
microRNA expressions were normalized to the level of U6 RNA and represented as
the percent of control (100 %).

Results and discussion. It was shown that the low doses of single-walled
carbon nanotubes introduced the dysregulation of the expression of numerous related
to cell proliferation and brain development microRNAs (miR-19, miR-21, miR-96,
miR-143, miR-145, miR-182, and miR-206) in zebrafish embryos in dose-dependent
(2 and 8 ng/ml of medium) and time-dependent (24 and 72 hrs) manner as well as the
malformations in brain development. Thus, single-walled carbon nanotubes at very

low quantities dysregulate the expression of microRNAs related to cell proliferation
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and neurogenesis in Danio rerio embryo leading to significant and dose-dependent
malformations in the area of the brain showing the genotoxic and neurotoxic effect on
the early stages of embryonic development particularly on the development of the
central nervous system. Many mechanisms of diverse carbon nanotubes toxicity are
known: DNA damage, membrane damage, oxidative stress, changes in mitochondrial
activities, altered intracellular metabolism, including dysregulation of numerous gene
expressions as well as disturbances in the genome function. It is possible that most of
these changes are mediated by reprogramming of the genome function introduced by
endoplasmic reticulum stress. The miRNAs have also emerged as key regulators of
endoplasmic reticulum homeostasis and important players in the unfolded protein
response-dependent signaling. Moreover, the miRNAs biogenesis machinery appears
to also be regulated upon endoplasmic reticulum stress, supporting the idea that
endoplasmic reticulum stress is an important component of SWCNTSs action similar
to other nanoparticles.

Conclusions. Taken together, our data indicate that the low doses of SWCNTSs
disturbed the genome functions, reduced the level of miR-19, miR-21, miR-96, miR-
143, miR-145, miR-182, and miR-206 expressions in dose-dependent and time-
dependent manner, and interrupted the brain development in Danio rerio embryos
showing possibly both genotoxic and neurotoxic effects. Currently, very little is
known about the genotoxicity and neurotoxicity of SWCNTSs as well as of many other
nanoparticles, but a better understanding of the detailed molecular mechanisms of
carbon nanotubes action is important not only in terms of promising therapeutic
applications of carbon nanomaterials but is also required for careful assessment of
potential exposure-related risks for human health. Furthermore, this data suggest
more caution is needed in biological and medical applications of carbon nanotubes

and most likely other nanoparticles.
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MMPOBJIEMU AJTATITAIIT OPTAHI3MY JIO ®I3UYHUX HABAHTAKEHD
B MIPOLIECI ®I3UYHOI PEAJIATITAIIL JITEl B YMOBAX PYXOBHX
PEJKAMIB PI3HOI CIPSIMOBAHOCTI

Actpemcbkuii AHTOH QJIeKCAHAPOBUY
MmarictpanT 685 rpynu

YopHOMOPCHKHI HalllOHAIBHUN YHIBEPCUTET
imeni [lerpa Morumu

M. MukonaiB, Ykpaina

Beryn. ApanTanis — e mpucTOCyBaHHs OpraHi3My A0 OOCTaBUH 1 YMOB KUTTS.
Peakiiis opra”iaMy Ha BIUIMBY BHYTPIIIHHOTO 1 30BHIIIHBOTO CEPEIAOBHINA
B1JI0OpaXkae MOro 3arajibHUi CTaH 1 piBEeHb (PYHKIIOHAIBHUX pe3epBiB. [lo ymcia
BAXKJIMBUX 3aBJIaHb, 110 CTOSITh MEPE] CY4aCHOIO (Pi310JIOTIEI0 1 OXOPOHOIO 37I0POB'S,
BITHOCHTBCS BHUBUCHHS 3aKOHOMIPDHOCTEH 1 OCOOJMBOCTEH ajarTaiii JIOJUHH 10
YMOB UTTS B 3aJIe)KHOCTI BIJ BIKYy, CTaTl, TPEHOBAHOCTI, TPYJIOBOI IISJILHOCTI,
1H(MOpMAIIHHUX HABAHTAXKECHb.

Mera po06oTH — BUBUMTH MNPOOJEMU aJanTaiii opraHizaMy A0 (Qi3UUYHUX
HABaHTa)XCHb.

Marepiaiau Ta MeTOAM: aHAJII3 HAYKOBO-METOAUYHOI JIITEpaTypH 3 MPOOIeMHU
JOCIIKEHHS.

PesyabTatn Ta 00roBOopeHHsl. Y 3B'A3Ky 31 3HaYHUM 3pPOCTaHHSM TEMIIIB
KUTTS, 3arajbHOT KOMIT'IOTEPHU3AIIE€I0 1 3HUKEHHSM PYXOBOi AKTUBHOCTI, OIlIHKA
ajanTalliHuX MOXJIMBOCTEW 1 pEe3epBIB OpraHi3mMy JITEH 1 IOHAKIB € IIe OAHIEI0 3
CKJIQJIHUX 1 BOXKIIMBHUX MTPOOJIEM cydacHOT (1310J10Tii 1 METUIIMHHU.

30kpema, i Ha OPraHi3M JIIOJUHU PI3KUX 3MIH TEMIEpaTypu CEPeIOBHUIIA,
KOJIMBAHHS THCKY, BOJOTOCTi, CTPECOBI BIUIUBY, (PI3MUHI HABaHTaXEHHS TYpOYIOTbH
JIOAMHY HE3aJeKHO BiJ BIKY Ta COLIaJbHOTO CTaHYy.

AnanTartisi IposIBISETHCS y 3MIHAaX OpraHizmy, 30Kkpema, pyHKIIii cepiis, Horo

XPOHOTPOITHUX, TPOMOTPOITHUX, OATMOTPOITHUX 1 IHOTPOITHUX BIIACTUBOCTEH.
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IIpu po3rasiai aganranii Bil3HAYAaK0ThHCS 1BA BAXKJIUBI aCIIEKTH:

1. BunukHeHHs afganTaiii BiIOyBa€eThCs MPU MOCTIHHOMY BIUIMBI MOJpa3HUKA
Ha MPOT31 B ACKUIBKOX XBHJIMH JI0 JEKUJIBKOX POKIB (2K 10 CTOJMITh);

2. B pesynpraTi 3MiH 30BHIIIHIX YMOB, fKI TSITHYTh aJ€KBaTHI
MopdodyHKITIOHATLHI TOPYIICHHS B OPTraHi3Mi, XapaKTEePU3YIOTh cCaMy aJanTalliio

VY po3BUTKY OUIBIIOCTI aAanTalllfHUX PeaKIliid MPOCTEKYIOThCS KUJIbKa eTalliB
a/IaITUBHOTO TPOIIECY.

[lepmra crazis, Ha 1yMKy nipodecopa Meepcona @.3., — TepMiHOBa ajanTallis,
AKa XapaKTepU3yeThCs IMOYAaTKOM (opMyBaHHA (PYHKIIOHATBHOI CHUCTEMH,
BIIMOBIJAIBHOT 3a ajanTaiiio (BiIOyBaeTbcs MOOUTI3aALisS paHilie cPOopMOBaAHUX
aganTamifHuX  (Pi310JOTIYHMX MEXaHi3MiB), IHIIMMH CJIOBaMH, II€ TpoILeC
TEPMIHOBOTO (PYHKI[IOHAJIBHOTO MPUCTOCYBAHHS OPraHi3My [0 SKOICh KOHKPETHOI
AKYy 3J1HCHIOIOTH po0O0Ti. PO3BHBaEeThCS Ha camMoMy IMOYATKy Aii K (hi310JI0TIUHOTO,
TaK 1 maToreHHoro ¢akropa abo 3MIHEHUX YMOB 30BHIIIHBOTO cepeaoBuiia. Ha miit
CTajli OpraHi3M MAapHOTPAaTHO BUTpAdya€e CBOI pPECYpCU: BiAOYBAa€ThCS TEPMIHOBA
MOOLTI3aIisl TUX CUCTEM, SIK1 MOXKYTh 3a0€3MEeUNTH «3aXUCT» OpraHi3My Bij GhakTopy.

Peakuii renepanizoBaHi 1 HEEKOHOMHO 1 YaCTO MEPEBUIIYIOTh HEOOXIAHUM 115t
JaHUX yMOB piBeHb. UHWCIO 3MIHEHUX TOKA3HHWKIB B JISUTBHOCTI PI3HUX CHUCTEM
HEBUIIPAB/IaHO BEJMKA. YTpaBiiHHS (i310J0TITYHUMU (PYHKITISIMU 3 OOKY HEPBOBOI
CUCTEMHU 1 TyMOpaJbHUX (PAKTOPIB HEIOCTATHRO CUHXPOHI30BAaHO, BCA (paza B LIJIOMY
HOCHTH SIK OM TIOIIYKOBUN XapaKTep 1 BUAAETHCA, K CIpoOa alanTyBaTUCS 10 HOBOTO
¢dakTopy ab0 10 HOBMX YMOB, TOJIOBHUM YHHOM 33 PaXyHOK OPTaHHUX 1 CHCTEMHHUX
MexaHi3MiB. [{lumMu peakuissMu yrpasiisie LIEHTpajdbHa HEPBOBA CUCTEMA 3 IIMPOKHUM
3aJTy9eHHSIM TOPMOHAIBHUX YMHHHKIB (TOPMOHIB MO3KOBOi PEUOBHHU HAJTHUPKOBOI
3aJ103M  (KaTexoJlaMiHIB) HAIpUKIaa), 110, B CBOI Yepry, CYINPOBOIKYETHCS
M1BUIIEHUM TOHYCOM CUMITATUYHOI CHCTEMH.

Hacnigkom axTuBaiii CHUMIIATOAPEHATIOBOT CHCTEMH € TaKi 3pyIICHHS
BEreTaTUBHUX (YHKIIINA, $KI MarTh KaTaOONIYHMI XapakTep 1 3a0e3MeuyroTh
opra”iaM TOTpiIOHOIO #OoMy eHeprielo sk Ou B mepeadadeHHI HEOOXITHUX B

HeJanekoMy MailOyTHboMy BUTpat. L1 3amo01KHI 3aX0AH € SICKPaBOIO LIIOCTPALIEI0
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nposisy «Bunepemkarodoro» 30y/KCHHS BUIUX BETETATUBHUX IEHTPIB. Takum
9uHOM, TepMiHOBa amanTaris mo ®. 3. MeepcoH - 1€ eKcTpeHe (PYHKIIOHATHHE
IPUCTOCYBAHHS OPraHi3My JI0 3/IIMCHIOBAHOT ITUM OPTaHi3MOM pOOOTI.

CrerugiyHi 0coOMMBOCTI (PYHKIIM OpraHi3My, XapakTepHl A KPUTHYHUX
nepiofiB  OHTOreHe3y, 3alieKaTh B CIAJKOBOCTI 1 YMOB JKHTTS JIIOJWHHU.
dyHKIIOHAIbHA epeOyI0Ba OpraHi3My, sika J03BOJIS€E JIIOIMHI BUKOHYBATH (Pi3MyHi
HABAaHTA)XCHHS PI3HOI MOTY>KHOCTI 1 TPUBAJIOCTI, @ TAKOXK PO3BUBATH OUIBLI BUCOKI
M'S30B1  3yCWJIIA, HA3WBalOTh aJanTaIfli€lo 0 M'S30B0Oi  poOOTI. Ii ocHOBOIO
BBAXKAETHCSI MOOLTI3allis 1 BUKOPUCTaHHA (PYHKIIIOHAJIBHUX PE3EpBIB OpraHizmy, a
TAaKOK BJIOCKOHAJEHHS HAasBHUX (PI310JOTIYHUX MEXaHI3MIB peryJsslii MIIsIXoM
MOCWJICHHSI HEPBOBO T'YMOPAJIBbHUX MEXaHI3MIB, IO BKJIOYAIOTHCS B JIISUIBHICTD 1
YAOCKOHAIIOIOTHCS MPU pOOOTI M'sI31B 1 M'SI30BUX TPYII.

O4eBUHUMU MPOSIBAMHU TEPMIHOBOI ajamnTarlii npu Gpi3MYHUX HaBAHTAKEHHSX
€ 30UIbIIEHHST TETUIONPOAYKIlT y BIJMOBIIL HA XOJOJ, 30UIBIICHHS TEIIOBIAIa4l y
BIIMOBIJIb Ha CIHEKY, 3POCTaHHS JITEHEBOI BEHTWJIALII, YAAQpPHOTO 1 XBUJIMHHOTO
00cAriB KpOB1 1 HEJOJIK KUCHIO, MPUCTOCYBaHHS OpraHy 30py /O TEeMpsBH, Oir
JIOIMHU, OOYMOBJICHUN COLIAJIBHO 3HAYYIIIOT HEOOX1AHICTIO.

Tak, ¢yHKIIIOHATBHA aJalTUBHA CHCTEMA, BIMOBIAANIBHA 32 PYXOBY PEaKIIiio
MIpU TEPMIHOBOI ajanTallli, XapakTepU3yeThCSl TPAHUYHUM HAIPY>KEHHSIM OKpPEeMUX ii
JIAHOK 1 pa30oM 3 TUM MEBHUM HEIOCKOHAJICTIO CaMOl pyXOBOi peakiii. 3aJIe)KHO Bij
IHTEHCUBHOCTI, TOTYKHOCT1 1 TPUBAJIOCTI HABAHTAXKEHHS (DYHKITIOHAJIbHI 3MiHU B
OpraHi3mi, BHUKIMKAaHI TEPMIHOBOIO aJaNTalli€ld0 Ha OJHOPa3oBy  (I3UYHE
HaBaHTAXXEHHSI, MOXKYTh 30epiratucst Big 6 A0 48 ToauH, a B JIESIKUX BUIMAJKaX 1
OlnbIIIe.

Ha TepmiHOBiM anamnTaiiii 3aCHOBaHHM MEXaHi3M JOBIOCTPOKOBOI ajamnTarlii,
SAKUW JIGKATh B OCHOBI METOJWKH TpEHYBaHHSA. B pe3ynbTari CcHCTEMaTHYHUX
MOBTOPEHb (hI3MUHUX HABAHTAXKEHb (PETYJIAPHICTH OOOB'SI3KOBE) CUCTEMHU OPTaHi3MYy,
AK1 3a0€3Me4yI0Th TaHUi BUJ A1SUIBHOCTI, HA TJI1 OTPUMAHUX PE3yJIbTaTiB TEPMIHOBOI
aganTarlii BiJl MOMEPEIHbOI HAOYBAIOTh JOBIOCTPOKOBI 3MiHH, SIKI BHPaKaIOThCS B

30UTbLIEHH] MPOAYKTUBHOCTI JAaHOI CHCTEMH. I[HIIMMM CJIOBaMH, B pe3yJIbTarTi
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perynsapHux (I3MUYHUX HABAaHTAKEHb TPEHOBAHICTh OPraHi3My MiJABHILYETHCA, 1 BIH
MO3Ke 30epiraTtv CTIHKHI CTaH (3aI0BOJIBHATH CHEPTETUIHUH 3aUT) OUTBIN TPUBATHIMA
gac 1 Ipu OLIBII BUCOKIM 1HTEHCUBHOCTI HAaBaHTaKCHb.

Y mitepaTypi 3a3HAYa€ThCSA, MO JITH 1 IOHAKH MalOTh AOCOJIOTHO PI3HHIMA
XapakTep ajarTallii 10 HaBaHTaXE€Hb P13HOT IHTEHCUBHOCTI.

VY nitel A0 MEBHOTO MOMEHTY pPOOOTa BEJIMKHNA 1 MOMIPHOI IMOTY>KHOCTI
CYNPOBOKYETBCS MAaKCHMAJbHUM TIOCWJICHHSM aHAepOOHUX TIPOIECIiB, TaK SK
KOMIICHCATOPHOIO aKTHBallli aepoOHMX peakiiid y mgiTed He BiAOYBaEThCA:
3HIDKYETBCS TIOTOYHE CTOKMBAHHS KHCHIO, XBHJIMHHOTO OOCSTY CepIls, YAapHOTO
o0csTry cepls, CHUCTOJIIYHOTO apTepialbHOrO THUCKY. ToMy ISl HIATPUMKH
Mpare3aTHOCTI MpU TpaHWyHOMY HampyxkeHHi misuibHOCcTI CCC 1 nuxanbHOi
CHUCTEMH 3pOCTaI0Th aHAEPOOHI MPOIIECH.

Ha BigMiHy Big miTe#, y FOHAKiB CIOCTEPIra€ThCs MIABHUINCHHS ITOTOYHOTO
CIIO’KMBAHHS KUCHIO 1 MAaKCUMaJIbHE TTOCUIJICHHS TII1KOJI3Y.

Y wMipy HapocTaHHS CTOMJIEHHS piBHOMIpHO miaBuiyetbcss YCC Ta
aKTUBI3YIOTbCS JMXaJbHI MPOIECH, B 3B'SI3KY 3 UMM 3pOCTA€ BEHTUJISIIA JIETEHIB,
CIPHSIOYN MIBUIKOMY YCYHEHHIO 3 KPOBI HAKONMTUYCHh MOJIOYHOT KHCIIOTH. Y FOHAKIB
po0OoTa BENUKHI 1 MOMIPHOI MOTY>XKHOCTI JI0 TEBHOTO MOMEHTY CYIPOBOJIKYETHCS
CTIMKUM a00 BITHOCHO CTIMKHUM CTaHOM JIISUIBHOCTI CUCTEM OPTaHI3MY.

Y Mipy HapoCTaHHSI CTOMJICHHS AaKTUBI3YIOThCS JUXaJbHI MPOLECH,
piBHOMIpHO miaBuIIyeThess YCC. Ha BinMiHy Bij JiTeH Y IOHAKIB poOOTa BEIUKUH 1
MOMIPHOi MOTY>KHOCTI BiIOyBaeThCs ab0 MpH BIAHOCHO CTIMKOMY, ab0 CTIMKOMY
CTaH1 JIISUIbHOCTI CUCTEM OPTaHI3MY.

KopoTtkouacHi HaBaHTakeHHs TpuBajicTio g0 1 xB. 30 cekyHn,
3a0€3MeuyIoThCs, K BBAXKAEThCSA, 32 PAXyHOK aHAaepoOHMX MPOUECIB, y MOITeH,
MIPOXOJIUTH B 3MIIIAHOMY aepOOHOMY-aHAEPOOHOMY PEKHUMI MPHU MOBHIN MOO1TI3aIlii
aepoOHux mporeciB 3 gocsrHeHHsM MIIK 1 wmakcumanbHOIO MOO1TIZAIEIO
aHaepoOHUX JpKepenl eHepro3adesneueHHs. HanpyxkeHicTe amanrtamii y JiTed a0
PI3HUX PEXHUMIB IHTEHCUBHOCTI ICTOTHO BIIPI3HSAETHCS B TOPIBHSHHI FOHAKAMU.

Jleski aBTOpH BBaXKarOTh, 1110, BHACIJOK BUKOHAHHS MEHIIOK poOOTH Yepe3
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MEHIINX (PYHKIIOHATBHUX MOKJIMBOCTEH OpraHi3My, BUCOKOi IHTEHCUBHOCTI OOMIHY
PEYOBHH, BHCOKOTO PiBHS BUXITHOTO (DYHKIIOHAJTBHOTO CTAaHy CHUCTEM, Yepe3 IO
OpraHi3My JIeTIlIeé TOBEPHYTUCS 1O BHUXIJHOTO CTaHy, BHCOKOi JaOUIBHOCTI 1
PYXJIUBOCTI HEPBOBHUX TMPOIIECIB, y JiTeHd BIAHOBIIOBAJbHUI MpOIEC, SK MICIHs
HETPUBAJIOi, TaK 1 MiCJs TPAHUYHOI MO IHTEHCUBHOCTI pOoOOTH ¥ae mBuiIIe. Y TOU
K€ Yac 1HII BYE€HI, sIKI B CBOiX JOCHIUKEHHAX a00 301IbIIyBajad TPUBATICTH 1
KUIBKICTh TOBTOPEHb BIPaB, a TaKOX iX IHTEHCHUBHICTb, a00 3MIHIOBAJIM dac
BIJINMOYMHKY, BBaXKAIOTh, 10, YAM CTapIIe BIK OOCTEKYBaHHMX OCIO, TUM B OLIbIIIMA
Mipi  TPUCKOPIOETHCS  BIJHOBJIEHHS  BEreTaTWUBHUX  (QYHKUIA 1  M'SI30BOi
Mpane3aTHOCTI.

BucnoBku. TakuMm 4YMHOM, Ha BIUIMB (I3UYHUX HABAHTAXKEHb MEPIIOT
BIITYKY€ETHCSI CEPLEBO CyAMHHA CHUCTEMA, aJanTaliiiHl MOKJIMBOCTI $KOi CIHiJ
pO3MIIAIaTd TpU  3MIHCHEHHI CHUCTEMAaTUYHOI M'SI30BOT JISUTBHOCTI SIK  (hopMH
aJanTUBHUX PEaKIIiil.

BceranoBiieHa mpsiMa 3anexHICTh (DOPMYyBaHHSI CEPLIEBO-CYJUHHOI CUCTEMHU B
OHTOT'€HE31 BiJI aKTUBHOCTI CKEJICTHUX M'sI31B.

AnanTHBHI MOXIIUBOCTI CEpPIIEBO-CYJMHHOI CHCTEMH 3HWXKYIOTBCA TIpU
MaJOPYXJIUBOMY CIOCOO1 JKUTTS, L0 BUKJIUKAE, B CBOIO YEPry, PO3JIaau 3arajibHOi
mpare3aTHOCTI 1 (PYHKIIIOHYBaHHS BChOT'O OPraHi3My B IUIOMY. [HIIMMH cioBamu,
OOMEXEeHHsI PyXOBOi aKTHBHOCTI CyHepeduTh MOTpedaM 3pOCTal0doro i MOJIOAOTO
OpraHi3Mmy AiTeil 1 IOHAKIB, IO MO3HAYAETHCA HETAaTUBHO Ha iX (YHKIIOHAJIHLHOMY,

€MOIITHOMY 1 ICUXIYHOMY CTaHI.
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YK 504.054
OLIEHKA TUHAMMKU BUOJIOT'MYECKON AKTUBHOCTHU
ITO4YBbI YPBOOKOCHUCTEM

Bacusnenko Ouabra BiaaguMupoBHa,

K. C.-X. H., IOLICHT

benenko Okcana BuranmneBHa,

Kuputus Auapeit UBanosuuy,

CTYJEHTBI

YMaHCKUU HAalMOHAJIbHBIA YHUBEPCUTET CaI0BOCTBA
r. YManp, YKpauHa

AHHOTANUsA: B JaHHOU pa0oTe npeacTaBiieH 0030p TMHAMUKNA OMOJIOTHYECKON
AKTUBHOCTU TOYBBI YPOOIKOCHCTEM, YTO IMO3BOJSET BBIABUTH M JIy4YIlE IOHSATH
3aKOHOMEPHOCTH IIPOLECCOB IPEBPALLECHUSA TOYBEHHOIO OPraHUYECKOI0 BEIECTBA,
YUYUTHIBAsA AHTPONIOTEHHOE BIIMSIHUE HA TIOYBY W €€ CBOWCTBA. Y CTAHOBJIEHO, YTO
LEJUTIOJIO30JIMTUYECKAsE ~ aKTUBHOCTh ~ IOYBBI  JIECONAPKOBOIO  OMOLIEHO3a
ypOOIKOCUCTEMBI,  PACHOJOKEHHOTO B  JKUJIOM  T'YCTOHAaceJI€HHOM  paioHe
HOBOCTPOEK, ObLIa CpeIHEH MHTEHCUBHOCTU. DTO MOKHO OOBSCHUTH 3HAUUTEIHHOU
AHTPOIIOTC€HHOW HArpy3Koi Ha OUOIEHO3.

KuaroueBbie cjoBa: ypOOsKOCHCTEMA, IEIUTIOI030JIUTUYECKAsT AKTUBHOCTD,

51a(OTOTBI.

B coBpemeHHOI ypOaHM3UPOBAHHOW Cpele€ CKOHLEHTPUPOBAHBI CEPbE3HBIC
HKOJIOTMYECKUE MPOOJIEMbl — 3arpsi3HEHHE aTMOoc(epbl, HEJOCTaTOUHOCTh UYMCTOU
BOJbl, IIOCTOSHHOE pa3pacTaHUE MPOMBIIUIEHHBIX TEPPUTOPHM, Jerpajanus
MMOYBEHHOI'O MOKPOBA M 3€JICHBIX HacaxaeHu [1].

OnnuM u3 Haubosee pacupOCTPAHEHHBIX AHTPONOTEHHBIX HW3MEHEHUH
TOPOJICKOM TOYBBI SIBISIETCS OOpa3oBaHUE TaK HAa3bIBAEMOrO KYJIBTYPHOTO CJOS
ropoza. IIporec cTpouTenbCTBa HOBBIX KHIIBIX PallOHOB, @ UMEHHO CHATHE BEPXHETO
IJIOIOPOJHOrO CJI0S TOYBBI, HAKOIUIEHUE CTPOUTEIBHOIO Mycopa U T. JI. IPUBOAUT K
M3MEHEHUI0 XMMHUYECKOTO COCTaBa TOPOJCKUX IOYB, MOCKOJBKY YMEHBIIAETCS
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JOCTYT K HUM KUCJIOPOa, BIIark U TeIUla, 3aMeIJIsieTCs MOYBOOOPa3yIoLIUil poIiece,
TaK Kak OCIA0JISAETCS >KU3HEAEATEIbHOCTh MHUKPOOPIaHU3MOB. VIMEHHO MO3TOMY
aKTyaJbHO HCCJEIOBaHME, KOTOpoe OyAeT BKJIIYaTh CpPaBHEHHE OMOJIOIMYECKON
AKTUBHOCTHU 37a(OTOIOB C PA3HOU CTENEHbIO TEMEPOOHH.

[{enmIt0I1030IMTUYECKYI0 aKTUBHOCTh IIOYBBI OTHOCAT K ITOKA3aTEsIM €ro
aKTyaJbHOW OMOJIOTMYECKOM aKTUBHOCTH, OTpaskarolieil OMOI0rn4ecKuii moTeHIral
MOYBBI, KOTOPBIA XapaKTEPU3yEeT SHEPTUI0 KPyrooOopoTa yriepoia NOYBEHHBIMU
MUKPOOPTaHU3MaMU M ONPEAEISIET YpPOBEHb IOYBEHHOTO IUIOAOPOAUS H
MPOIYKTUBHOCTU OUOTHI [2]. [T03TOMY M3yyeHHE HHTEHCUBHOCTH M HAIIPaBICHHOCTU
mpoliecca pacrnaja KJIeTYaTKH B 3aBUCUMOCTH OT TMPUPOJHBIX M aHTPONOT€HHBIX
(bakTOpOB UMEET OOJIBIIOE 3HAUCHUE.

Hamu Oputa mpoaHanu3upoBaHa UEJUIIOJIO30JIMTHYECKAs AKTUBHOCTH I1OYB
JIECONapKOBOro OHMOLIEHO3a M CTPUIIOIEHO3a MeTojoM MunryctuHa, OcTpoBoii,
[leTpoBoil (110 MHTEHCUBHOCTH pPa3IOKEHMs IMOJIOTHA). JlecomapkoBblii OHOLEHO3,
BBIOpaHHBIN JJ11 UCCIEAOBAHUM, HAXOUTCSI B 30HE HOBOCTPOEK TOPOJICKOTO pailoHa,
a KJIaCCUYECKUN CTPUIIOLEHO3 (3€JIeHbIE MOJI0Chl pa3HON BEIMUMHBI U KOHCTPYKIIUH),
PacnoJIOKEHHBIN B 30HE MAPKa, yIAJTIEHHON OT aHTPOIIOT€HHOTO BO3EHCTBUS.

CorylacHO MOJyYEHHBIM pe3yJbTaTaM MOKHO 3aKJIFOYHTh, YTO NP CPABHEHHUH
pa3IMyYHbIX BUIOB OMOLIEHO30B OHOJIOTMYECKas aKTUBHOCTH IOYBBI JIydlle OyAeT
MPOSIBJISITECS. B TOM M3 HHUX, y KOTOPOIO MEHBILIE AaHTPONOTE€HHAas Harpyska.
CrpuronieHo3 B Ipezesiax Mapka MMEET IOYBBI C IIOKA3aTelIeM OYEHb CUJIbHOU
LEJUTIONI030IUTHYECKOM  akTUBHOCTH (83,4-81,2% B wutoHe-utosie). DTO MOXKHO
OOBACHUTH JYYIIMMH YCJIOBHSIMHU YBIAQXHEHUss M peakuued pH Onmskoid K
HelTpanbHOU 6,9-7,3 (B 3aBUCUMOCTH OT T'0JIa UCCIEIOBAHUN).

B cBoro ouepenb, LEMIIOI030IUTHYECKAs aKTUBHOCTh TOYBBI JIECOMAPKOBOTO
OouoneHo3a Oblla HIDKE. JTO MOXHO OOBSCHUTH AHTPOIIOICHHON HArpy3koil Ha
ouoneHo3. Tak Kak OH pPacroiokKeH B )KUJIOM I'yCTOHACEJIEHHOM paiilOHE HOBOCTPOEK.
Takue HeOIaronpusTHBIE TOPOACKUE YCIOBHS, B IEPBYIO OUYEPEIb 3arpA3HEHUE TIOYB,
UX YIUIOTHEHWE W BBICYIIMBAHUE, SBISIOTCS TJIABHOW MPUYMHOW TOPMOKEHHUS

mpoIiecca pas3ioKeHHs, KOTOPBIM MPOUCXOJIUT TJABHBIM 00pa3oM O] BIUSHUEM
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(bepMEeHTAaTUBHOM 1eATEIHHOCTH MUKPOOPTaHU3MOB.

Pe3ynpTaThl HCCleOBaHUN OWMOJIOIMYECKOW AKTUBHOCTHM TaKHX TOPOACKUX
NOYB CBUACTEIBCTBYIOT, YTO B CHJIBHO W3MEHUBIIMXCS IOYBAX TOPOJCKUX
OMOIIEHO30B KOJUYECTBO MHUKPOOHBIX OPraHU3MOB 3HAUUTENBHO MEHBIIE, YeM,
Hanpumep, y OMOIEHO30B C MEHBIIIEH aHTPONOT€HHON Harpy3KOu.

MOXHO MpEaNoNOKNUTh, YTO CHHKEHHUE LIEIUTIOJIO30JIUTUYECKON aKTUBHOCTH
MOYBHI YMEHBIIAET U 00BEM T'yMH(DHKAIIMN WM TymycooOpaszoBanus. Kpome Ttoro,
Ha CKOPOCTb Pa3NIOKEHUsI U TYMYCOOOpa30BaHUs BIUSIOT MHOTHE Jpyrue (pakTopshl:
KJIMMAaT, MaTepUHCKas TOpojaa, peibed, BHIOBOM COCTaB pacTeHHil. B ycmoBmsx
ropojia Bce 3TU (PaKTopbl TUNEPTPOPUPOBAHBI; TJIABHBIM 00pa3oM HU3MEHEHBI TaKHE
U3 HUX, KAK BOJHO-BO3YILIHBII PEXKUM I10YB, MEXaHUYECKUA U XUMUYECKUNA COCTAB,
0COOEHHO MOYB HOBBIX KHUJIBIX KBAPTAJIOB.

Ha moka3zaTtenu LEeUIF0I030JUTHYECKON aKTUBHOCTH II0YB IOBJIMSIIA TAKXKE
peakuysi IOYBEHHOI0 pacTBopa. pH 1mouB JieconapkoBOi 30HBI, IPUIIETAIOIMINX K 30HE
HOBOCTpOEK, Haxoaurcs B npexaemax 7,0-8,0 m OTHOCUTCA K CHIIBHO IIEIOYHON
rpynne. IlpyunHa 3TOro 3akirodaeTcs B HAJIMYMHM BO BCEX TOPOJACKHX IOYBaX
3HAYUTENBHOTO KOJIMYECTBA CTPOUTEIBHOIO MyCOpa C MIPUCYTCTBUEM B HEM U3BECTH,
KOTOpasi, KpOME TOrO, MONAJAacT B IOYBY €IIE€ M B MPOLECCE CTPOUTEIBCTBA U
BBIJIYBaHMS U3 CTEH LITYKATYPKH.

CrenmoBarenbHO, MOKHO — CAENATh  BBIBOJ, YTO ILEJUIFOJIO30JIATHYECKAS
AKTUBHOCTb TIOYBBI JIECOIAPKOBOTO OHOIIEHO3a OblIa CPEIHET0 YPOBHA. ITO
OOBSCHSIETCSI aHTPONOTEHHON HArpy3koil Ha OMOIIEHO3, TaK KaK OH pAaCIOJIOKEH B
’KUJIOM T'YCTOHACEJIEHHOM pailoHe HOBOCTpoeK. Takue HeOnaronpusTHbIe TOPOJCKHE
YCIIOBHSI, B IIEPBYIO OYEPE]b 3arpsi3HEHHE MOYB, UX YIUIOTHEHHE WU BBICYIINBAaHUE,
SABJSAIOTCS TIJIaBHOM IPUYMHOM TOPMOMKEHUs IIpollecca pas3jokKEHUs,, KOTOPBIU
MPOUCXOAUT TJaBHBIM 00pa3oM IMOJ BIHUSHUEM (DEPMEHTATUBHOW JEATEIbHOCTH
MUKpOOpranu3MoB. [Ipu cpaBHEHUH pa3IUYHBIX BUIOB OMOLIEHO30B OHOJIOrHYECKast
aKTUBHOCTb TMOYBBI Jydllle OyAeT MNpOSBIATHCS B TOM, Yy KOTOpPOH MEHbIIE

AHTPOMOreHHAs Harpy3Ka.
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IHTEI'PAJIBHI METOJIHU ME/IUKO-BIOJIOI'TYHOI'O KOHTPOJIIO
BETETATUBHOI HEPBOBOI CUCTEMM B TIPOLIECI PEAJTANITALILL B
YMOBAX M’S130BOI JISAJIbHOCTI AJJAKTATHOTI'O TA JAKTATHOI'O
PEKUMIB EHEPT'O3ABE3IIEYEHHSA

TiTtoBa Anna BosiogumupiBHa,
K.H. 3 )13.BUX. Ta CIIOPTY

Hosranb Ouiexkcanapa BacuiiBHa,
B.o. Bukiiagayva, acmipast

Mixos Biktrop Boronumuposuu
Crynent

YHY imeni [letpa Moruwim

Beryn. ['apMonizamiss Ta 30alaHCOBAHICTh TPEHYBAJIBHUX HABAaHTAXEHb 1
MPOIIECIB  TMOCTTPEHYBAIBHOTO  BIAHOBJICHHS, O€3CYMHIBHO, OYIyTh CHpPUSITH
MIJBUILIEHHIO 3MarajlbHUX JIOCATHEHb CIOPTCMEHIB, BUKIIIOYAIOYM PEANbHY 3arpo3y
MOXJIMBUX He0aXaHMX 3MIH B iX cepul. B ocTaHHI poku 3HAaYHUX 3MIH 3a3HaJa
METO/JMKA TIATOTOBKM CIOPTCMEHIB, MpHU SAKIA TOCTIMHO PI3KO  3pOCTae
1HTeHCU(DIKallll TPEHYBaJbHUX HABAaHTaXEHb, L0 MPOAUKTOBAHO IMPArHEHHSIM 0
JOCATHEHHS] HaWBHILOTO PIBHSA CyYaCHUX CHOPTHUBHUX pe3yJbTaTiB. TpeHyBaHHSA
CIIOPTCMEHIB 3 BUKOPUCTAHHSM 3HAYHUX 3a OOCSTOM 1 1HTEHCHBHOCTI (PI3MYHHUX
HaBaHTaXEHb, ajie 0€3 ypaxyBaHHs 1HAUBIyaTbHUX OCOOJIMBOCTEN ajanTallii 10 HUX
OpraHizaMy, 30KpeMa, 3MiH 3 00Ky cepIisi, MOXK€ IPUBECTH IO MPEANaTOJOTIYHUX, a
HEpIAKO 1 NATOJIOTIYHUX TNOPYIIEHb (MEepeHANpyKeHHs, MOPYLIEHHS CEepLEBOro
put™My, auctpodis miokapjaa, marToyioriuHa rineptpodis Tomio). Jemami Oimbinoro
MparHeHHs J0 3pOCTaHHA CIOPTUBHUX pe3yJbTaTiB, aje 0e3 HaJeKHOro Ta
aJIcKBaTHOTO  BpaxyBaHHS  MOpP(OJOTiYHOI  CTOPOHM  TPOIIECIB  ajanTarii,
CYIIPOBOJIKYETHCSI 3HAUHUM 30UTBIIEHHSIM CMEPTEJIbHUX BHIAJKIB TMPHU 3aHATTIX
CIIOPTOM.

Mera pociaigaeHHsl : BUSBUTH crielU(iuHl OCOOIMBOCTI MOPHOMETPUUHHUX
MOKa3HUKIB MIOKap/aa JIBOTO TIUIYHOUYKAa JIETKOATJIETIB BHUCOKOI CIHOPTHUBHOI
kBamidikamii B 3aJ€XKHOCTI BIJl XapakTepy Ta CHPSMOBAaHOCTI (DI3MYHUX
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HABAHTAXKCHb.

Metoau nociiiaKeHb

AHTPONOMETPUYHHUI MeToa JociukeHHsl. [lpu OIHII MOKa3HUKIB
TISUTBHOCTI OPTaHiB 1 CUCTEM OpraHi3My, B TOMY YHMCHI CEPIEBO-CYAUHHOI, BaXKJIMBO
BpPaxoOBYBaTH OCOOJIMBOCTI 1HIUBITYaJIbHOT'O PO3BUTKY JIIOJIUHH.

BuBYeHHS aHTPONMOMETPUYHUX TIOKA3HHUKIB Yy CIHOPTCMEHIB B 3B'SI3KY 3i
CHOPTUBHOI CIIeliai3ali€eio J03BOJIsi€ BCTAHOBUTH XapaKTepH1 pyucu OyJ0BH Tija, sKi
MOXYTh CIHPHSTH JIOCATHEHHIO BHCOKHMX CIIOPTHUBHUX PE3YJbTATiB, a TaKoX OYyTU
KPUTEPIEM Yy B1IOOP1 AJIsl 3aHATH CIOPTOM.

Y HamoMy IOCTIKEHHI aHTPOIIOMETPHYHHA METOJ 3aCTOCOBYBABCS IS
BU3HAYCHHS OCOOJMBOCTEH (DI3UYHOTO PO3BUTKY CIHOPTCMEHIB TIiJ] BIUIUBOM
(13MYHMX HABAHTAKEHb P13HOI CIIPSIMOBAHOCTI.

BukoHaHHST aHTPONOMETPUYHUX JOCHI/KEHb MPOBOJAWIOCA 33 €IUHOIO
yH1()IKOBAaHOKO METOJWKOIO, OJHHUMH IHCTPYMEHTAMH, B OJWH 1 TOW >K€ Yac JIHS
(BpaHLIl HaTIIECEPIIE), JOCTIKYBaH1 Oysin 0e3 oJAry Ta B3yTTS.

Exokapaiorpagiynmii (yabTpa3ByKOBHMiA) MeTOA AOCTiIKeHHs cepust . [{ns
OIIIHKKM  MOP(POPYHKIIIOHATBHOTO CTaHy Cepls CIOPTCMEHIB  JIETKOATJETIB
BUKOPHCTOBYBABCS METOJl exokapaiorpadii. Exokapaiorpadiuynuii MeToa € OAHUM 3
KpaluX HEIHBa3MBHUX METOJIB IS OO'€KTUBHOTO BH3HAYCHHS PO3MIPIB cepls 1
TOBIIIMHYU MOTO MIOKap/ia.

CratuctuuHi mMetrogu o0poOku manux. CraructuuHa oOpoOka maTepiany
3M1MCHIOBANIACS JUJISl OLIHKHM JOCTOBIPHOCTI Ta MOPIBHSAHHSA OTPUMAHUX PE3YJIbTATIB,
OJIHOYACHO TIPOBOJIMIIACS MEPEBIPKA PEMPE3CHTATUBHOCTI PE3yJIbTATIB JOCIIIKEHHS,
iX MOKJIMBOCTI OYTH BiJIHECEHUMH Ha BCIO T€HEPAIIbHY CYKYITHICTb.

Pesyabtatn gocaimaxenHsi. OcoOJMBOCTI  BHYTPIIIHIX PO3MIPIB  ceplis
JIETKOATJICTIB PI3HUX CIIOPTHUBHUX KBaJi(hiKaIin

[TimBUIICHHS CIIOPTUBHOI MaHCTEPHOCTI 1, K HACTIJOK, IepeXiJ CIOPTCMEHIB
Ha OUIbII BUCOKHI pIBEHb TPEHOBAHOCTI, HEPO3PUBHO MOB'SI3aHUI 31 3MIHAMHU, IO
BiIOyBatoThCsl B iX cepii. HaiOumbini 3MiHM 3a3HA€ JIBHM INITYHOYOK CEpIs -

TOBLIMHA MOTO CTIHOK (32 paXyHOK MPUPOJIHUX 3MiH, 110 BiIOYBalOTHCS B MIOKAp/I),
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a TaKoX OO0CST HOro MOpOXHUHU. 3MIHA BHYTPIIIHBO CEPLIEBUX PO3MIPIB BHACIIIOK

¢b13MYHOrO HaBaHTAXKEHHS Oe3MOocepeIHbO BIUIMBAIOTh HA MACy JIBOTO IITYHOUKA.
Tadmuus 1

BHyTpimHi po3Mipu JIiBOro HIyHOUYKa cepus JerKoaT/aeTiB Pi3HUX CIIOPTUBHUX

kBaJigikaniii B 3aaexnocti Bia crarti (M £ o)

CKCIICpUMCHTAJIbHA TPyIIa KOHTPOJIbHA IpyTia
IIOKa3HUK  [gosyoBiku (N=52)| sxiaku (n = 48) [donoBiku (n=35)| sxiHKH (n = 35)
TMOKIId, Mmm 8,36+0,84* | 7,73+0,86 * 8,09 +£0,79 7,33 +0,90
ﬁﬁlﬁgi 1123+1,36% | 1033143 % | 1065127 | 9.94+1,10
T3CJDKd, mm 8,75+0,92 * | 8,29+ 1,00 ** 8,44 £ 0,91 7,70 £ 0,71
T3CJIKs, MM 1522 +1,34 | 1429+1,64* | 1499+1,74 13,56 = 1,53
K P JIIL, mMm 50,13 +£4,46 * | 45,65+4,01 * | 48,29+4,16 44,34 + 3,80
KCP JILI, MM 33,37+4,18 * | 30,42 +3,21 * | 31,63+3,06 | 28,94+3,11

[[puMiTKH: * BIIMIHHOCTI IOKa3HUKIB TOCTOBIPHA MOPIBHSIHO 3 TAKUMHU KOHTPOJIBHO]]
rpynu BianoBiHoi crati p <0,05; ** BIAMIHHOCTI TOKa3HUKIB JIOCTOBIPHA MOPIBHIHO

3 TAKUMU KOHTPOJIbHOI IpynHu BiaAnoBiaHoi ctaTi p <0,01

MetonoM exokapaiorpadii BH3HAYEHO TakKi METPUYHI PO3MIPH JIIBOTO
IIUTYHOYKAa Cepls JIErKOATJETIB: TOBIIMHA 3aJHBOI CTIHKH JIIBOTO IIIyHOYKA B
niacrony (T3CJIKA) 1 cuctomy (T3CJDKSs), ToBIIMHA MIKIITYHOYKOBOI ITEPETOPOIKH
B niacrony (TMXKIId) i cucrony (TMXKIIs), niaMeTp mOpoKHUHU JIIBOTO HMUTYHOUYKA -
kinneBo-maiacromiuyauit ( KJAP JIII) 1 xianeBo-cuctomiunuii po3mipu (KCP JIII).
KinpkicHi BeNWYMHM JAaHUX TIOKA3HUKIB OTPUMAaHi [JIsl JIETKOATJETIB BHCOKO1
cnoptuBHOi kBamidikamii (MCMK, MC, KMC - EI') 1 nerkoatnieriB-po3psgHukiB (3-
1 cnoptuBHi po3psau - KI'). CnopTcMeHn eKCepuMEHTaNbHOI 1 KOHTPOJIBHOI TPyIl
PO3/UIEHI 3a TeHIEPHOI0 03HAKOIO (Tadmuis 1).

[IpoBeneHnii CTAaTUCTUYHUN aHANI3 CEPEAHIX BEIUYMH JOCHIHKYBAaHUX
MOKA3HUKIB JI03BOJIMB BUSIBUTU JOCTOBIpHE 30uIbIIeHHS BCiX (kpim T3CJIDKs y
YOJIOBIKIB) BHYTPIIIHIX PO3MIPIB JIIBOTO MUTYHOYKA CEPISl Y JIETKOATIETIB BUCOKOI
kBamidikarii 000X crareil y TOPIBHSHHI 3 TaKUMHU Y JIETKOATJETIB-PO3PSAHUKIB

(pucyHox 1).
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TMXKNd TMXMs T3C/TKd T3C/1XKs KAP J1XK KCP XK
MopdomeTpHUHi NOKA3HAKH JIIBOr0o NLJIYHOYKA

TMJKIId - moswuna mixcunyrnoukosoi nepecopooku 6 oiacmony, TMIKIIs -
MOBWUHA MINCULTYHOUKO0BOI nepe2opooxu 6 cucmony, T3CJDKd - moswuna 3a0uboi
cminku 1igoeo uiynouka 8 oiacmony, T3CJDKs - moswuna 3a0nub0i cminku 1i6020
wnynouxa 6 cucmony, K/IP JILII — kinyeso diacmoniunutl po3mip 1i6020 WIYHOUKA,
KCP JILI - kKinyego-cucmoniuHut po3mip Ji6020 WIYHOUKA
Puc. 1. ITopiBHSIJIbHA XapaKTePUCTHKA BHYTPILIHIX PO3MipiB JiBOro HLTYHOYKA

cepusd JIerkoatTjeTiB pisHUX KBaJidikauiii (41010BIKH)

50 45,6544 34
" 30,42
8,94
30 =
14.29 o

20 10,33 71356 = = BED

7,73 9,94 8,29 f;'f i B8 -
10 — = BKT

TMXNd TMXMs T3C/IXKd T3C/MXKs KAP /XK KCP /IXK
MopdoMeTpHIHI NOKA3ZHAKH JiBOIr0o NLIYHOYKA

TMOKIId - moswuna misicunyrnoukosoi nepe2opooku 6 oiacmony, TMKIIs -
MOBWUHA MINCULTYHOUKOBOI nepe2opooxu 6 cucmony, T3CJDKd - moswuna 3a0uboi
cminku 1igoeo wiynouka 8 oiacmony, T3CJDKs - moswuna 3a0ub0i cminku 1i6020
wynouxa 6 cucmony, K/{P JILII — kinyeso oiacmoniunutl po3mip 1i6020 WIYHOUKA,
KCP JILI - kinyeso-cucmoniunuil po3mip 1i6020 WIYHOYKA
Puc.2. IlopiBHSUIbHA XapaKTEePUCTUKA BHYTPIIIHIX PO3MipiB JiBOr0 HIIYHOYKA

cepus JIerkoatTJeTiB pisHUX KBadidikanii (KiHKH)
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301bIICHHS KIHIIEBO-A1aCTOJIYHOTO 1 KIHI[EBO-CUCTOJIIYHOTO PO3MIpPIB JIBOTO
IUTyHOYKa  CepIsl  CBIAYMTH TPO  BEJIMKI  po3Mipu  Li€i  KaMmepu Y
BHUCOKOKBaTI(h1KOBAHUX JICTKOATJICTIB.

TakuM 4YMHOM, CTaXX 3aHATH CIOPTOM, a, OTXKE, 1 MIJBUIIEHHS CIIOPTUBHOI
MalCTEpHOCTI, BIUIMBAE€ HA 301IBIIEHHS JIIHIHHUX PO3MIPIB CEpIlsi CIIOPTCMEHIB Ta
HAsSIBHICTh HE3HAYHOT JUJIaTallll MOPOXKHUHU JIBOTO NUTYHOUKA. [le MOKHa MOsiCHUTH
AK aJanTalliifHy peakiil0 ceplsl CHOPTCMEHIB Ha MiABUINEHI (i3UMYHI BUMOTH.
IToToBIIIEHHS CTIHOK Ceplisl TTOB'sI3aHO TaKOX 3 HEOOX1AHICTIO 3a0€3eueHHs 01101
CHJIA CKOPOYEHHSI MiOKap/Aa MpH (Pi3NIHUX HaBAaHTAKEHHSX.

Benuki BHYTpIIIHBO CEPUEBI PO3MIPH BHCOKOKBaTII()IKOBAHUX JIETKOATIETIB
MPU3BOJATH JO OUIBII BUCOKMM YHCJIOBUM 3HAUYEHHSAM MacH MIOKapja JIiBOTrO
nuTyHo4Kka. JloKa3oM Takoro TBEPKEHHS € MPAaKTHUYHI PEe3yNbTaTH MPOBEICHOTO
JOCIIKEHHS, 110 MOKa3yloTh, 110 Maca MiOKapja JIIBOTO HMUTYHOUYKA 3aJekKHUTh BiJ
AHTPOIIOMETPUYHUX JAHWX, a TAKOX BIJ TOBIIMHU CTIHOK JIIBOTO HUIYHOYKa Ta
po3Mipy HOro nopoxHuHH. [Ipy MOpIBHAHHI cepeiHIX BEIMYUH Macu Miokapaa JILII
Ceplsl y YOJIOBIKIB 1 IHOK B KOHTPOJIbHIM Ta €KCHEpPUMEHTAIbHIN rpymnax
BCTaHOBJIeH1 HacTymHi BigMmiHHOCTI: MMJIK y wonogikiB B KI' cknama 199,16+47,07,
110 1ocToBipHO OLIbiIe Takoi B EI' - 181,99 + 38,80 (p <0,05); y xinok B KI" cepenne
sHauenns MMJIXK - 158,49 + 36,04, B EI' - 137,75 + 32,41 (p <0,01). Otpumani
pe3yJbTaTi CBIAYaATh MPOo Beaukux 3HadyeHHsX MMJDK y nerkoatsieTiB (4OJOBIKIB 1
KIHOK) BHCOKOi KBami(ikarii, 110 y3TOJUKYETbCSI 3 JAHUMH JIITEpaTypH.
[lopiBHANBHUI aHaM3 BHYTpIIHBO cepueBux po3Mipis JIII 1 MMJDK mnoka3zas
TakoXk, 110 B 000x aocaimkenux rpynax (EI' 1 KI') BoHu AOCTOBIpHO MEHIIIE Y 5KIHOK-
CIIOPTCMEHOK (BIAMIHHOCTI TEHJEpHOro xapakrtepy). OTpuMaHi JaHl 3HAXOJATh
M1ITBEPPKCHHS B HAYKOBIH JIiTEpaTypi.

Taxki pe3ynbTaTé MOKHA TIOSICHUTH BIIMIHHOCTSIMH aHTPOITOMETPUYHUX JTAHUX
YOJIOBIKIB 1 JKIHOK JOCHIIKEHUX Tpyl. B excrnepuMeHTadbHIA Tpymi 3pOCTaHHSA
4oJIoBIKIB ckiaBl75,73 + 6,06 cMm, xiHok - 169,61 £ 543 cMm; cepenHs Bara y
qoJoBikiB OyB 70,20 £ 9,18 xr, y *)iHOK - 59,55 + 7,95 kr; mioimma moBepxHi Tiia

40J10BIKiB JopiBHIOE 1,85 £ 0,15 M 2, xiHok - 1,67 + 0,13 M 2. ¥ KOHTpOJIBHIH rpymi
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CIIOPTCMEHIB 3pOCTaHHS 4OJIOBIKIB - 176,43 + 6,43 cM, xiHOK - 166,31 £ 6,48 cMm;
MOKA3HUWK MAacH Tijia y YOJOBIKIB B cepeanboMy ckiaB 70,86 + 12,19 kr, y kiHOK -
56,23 + 8,23 kr; 1T 4onosikiB - 1,86 £ 0,18 m 2 , xkinok - 1,61 £ 0,14 m 2.

HaBeneni naHi J03BOJISAIOTH CTBEPIKYBATH, IO y YOJOBIKIB KOHTPOJBHOI 1
€KCIIEpUMEHTAJILHOT TPYN JOCTOBIPHO OLIbIIE€ JIOBXKMHA Tijla, MOro maca, a TaKoxX
IUIoIa TMOBEPXHI Tia, HDK Yy >KIHOK. OTKe, BETWYMHU LUX MapaMeTpiB MaroTh
npsiMUil BIUMB Ha BHYTpimHI po3mipu JIIII 1 macy #oro miokapaa. Y >KiHOK Bce
MOKa3HUKHU (BHYTPIIIHBO cepiieBl, aHTporioMerpuuHi, MMJDK) Oynu mocToBipHO
MEHIIIE B TIOPIBHSHHI 3 TaKUMH Yy YOJIOBIKiB. UuMm OinbIlie 3poCcTaHHS, Bara, a,
BiAnoB1HO, 1 IIIIT, TMM Oublle BHYTPIlIHI pO3MIpU CEpLs CIOPTCMEHIB Ta HOro
Maca.

Kopensuiitnuii anami3 3B's3kiB Mk MMJDK 1 TOBIIMHOIO CTIHOK JIiBOTO
nutyHouka B EI' mokazaB, mo BenmunHa MMIJDK mnpsmo mnos's3aHa 3 pocTom
(r=0,7096), Baroro (r = 0,7251), TMXKIId (r = 0,67), TMXIIs (r = 0,513), T3CJDKd
(r =0,486), T3CJI)XKs (r = 0,4), KIP JIII (r = 0,7312), KCP JIUI (r = 0,8). [Tpsmuii
3B'I30K MK HMMH TOKa3HUKaMmu TpoctexyeTrhes 1 B KI' merkoatneriB. OTxe, mpu
MOTOBILEHHI CTIHOK JIIBOT'O HUTYHOYKA CEPLIS 30UIBIIYETHCS 1 Maca HOro MioKapaa.

30UIbIIEHHST MacH Ccepls CIOPTCMEHIB 3 TIABUINEHHSAM iX CIIOPTHBHOI
MaMCTEPHOCTI MIATBEPIKEHO JTOCIIKEHHIMH 1HITUX BUYCHHUX.

BucHoBku

1. BcranoBneHo 0co0JMBOCTI MOPPOMETPUYHUX  TMOKA3HUKIB  CEPIIs
JerkoatyieTiB  BUcokoi kBamidikaiii. IlokazaHo mocToBipHE 30UIBIICHHS BCIX
BHYTpilIHIX po3mipiB JIII nerkoatneriB BHCOKOI KBaiikailii B TMOPIBHAHHI 3
TaKUMHU Y JIETKOAQTJICTIB-PO3PSATHUKIB. Y BHUCOKOKBaII(DIKOBAHUX JIETKOATJICTIB
3a(p1KCOBAHO MIJIBUILIEHHS YMCIOBUX 3HAaUeHb MOppomeTpuuHux napametpis JIL Big
1,5% nmo 7,1% (B 3amexHocTi Big mapamerpa). I[ligBuieHHs CHOPTUBHOI
MalCTEPHOCTI Bele N0 30UIBIICHHS METPUYHUX IIapaMeTpiB CepIlsd, HE3HAYHOIO
nunatanii nopoxxaunu JIII, 36inbpmenns MMJTK.

2. BuzHnaueHOo 4MCIIOBI J1alla30HU 1 CEPE/IHI BEIMYUHU BCIX MOPHOMETPUUHUX

MOKA3HUKIB CEPIIS JIETKOATJIETIB BUCOKHMM Ta CEPEIHIM CIIOPTHUBHOI KBasidikarii.
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JlociKeHHs ToKa3ao, 110 CIOCTEPeKyBaH1 BEIMYMHU METPUYHHUX Noka3zHuKiB JILI
CepIs JIETKOATIIETIB BIAMOBINAIOTH (izioforiunuM HopMaM. OTke, amanTailis MOXKe
PO3IIHIOBATUCS K pallioHaJbHA. BCl copTCMEHU Maiu TOBUIMHY 3aHBOT CTIHKH
JIOT 1 MIUIT mo 12,0 mm 1 KJIP JIII mo 60,0 MM, 1m0 MpUAHATO PO3IIHIOBATU SIK
BapiaHT (1310JIOTTYHOTO CIIOPTUBHOT'O CEPIIS.

3. IlpoBemene nmocmiKeHHS IIOKa3ajo BapiaTUBHICTh MOP(POMETPUUHHUX
MOKA3HUKIB y JIETKOATJIETIB BUCOKOI KBamipikaiii pi3HMX BHIIB JIETKOI aTJIETHUKH.
BusiBieHo 0co6aMBOCTI BIUIMBY (DI3MUHMX HABAHTAXKEHBb PIZHOTO CIIPSMYBaHHS Ha
MOp(pOMETpUYHI TMOKA3HUKH cepIl. JlerkoaTnern 31 MIBUAKICHOI CHPSIMOBAHICTIO
TpeHyBaHb BiIpi3HsAtoThea nunatamid JIII 1 IDK, B mnoegmanni 3 TJIOI. VY
JIETKOATJIETIB 3 TEPEBAKAHHSM IIBUJIKICHO-CUJIOBUX HABAaHTAXKECHb BIA3HAYAETHCS
munaraumiss JIII, mopsan 3 HopmaneHuMm oO0'emom JIII; BopaBu Ha pPO3BUTOK
BUTPUBAJIOCTI MPHU3BOJATH /10 BUHUKHEHHS Y JIETKOATJIETIB JWJaTallli MOPOKHUHU
JIII 1 HaltOLIBIIUM PO3MIpAMU CEPIIS.

4. BusBneHo 3alexHICTh 3MiIHM TreoMmerpii nopoxHuHu JIII cepus
JIETKOATJIETIB BUCOKOT KBamiQikaiii BiJ NMEpPeBa)XKHOI CHPSIMOBAHOCTI iX (PI3UUHUX
HAaBAHTAXKEHb. Y JIETKOATIETIB, 1110 TPEHYIOTh FOJIOBHUM YMHOM IIBUAKICHI SIKOCTI, B
OJIHAaKOBiM Mipi 3adikcoBaHl BUNAAKK SK ekcieHtpuunoi (5,1%), Tak 1
koHneHTpuuHoi TinepTpodii JIII (5,1%). IlIBuakicHO-cuiioBa CHPSMOBAHICTh
TpEeHyBaHb MPU3BOAUTH J0 po3BUTKY Yy jerkoatieTiB KI'JIK (9,8%) 1 KPJDK cepis
(7,3%). Jlerxkoatnetn, B TPEHYBAJIHHOMY TIPOIIECI SKUX TEPEBAKAE PO3IBUTOK

BUTPHUBAJIOCTI, CXUJIbH1 A0 pu3uKy po3BUTKy EI'JIK (40 %).
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GROIN HERNIA: ANATOMICALLY DETERMINED RISK FACTORS FOR
THE RECURRENCE

Baryskyi Vitalii Vasyliovych,

MD, surgeon of the surgical department #2,
RMNCE “Chernivtsi Emergency Medical Hospital”
Sydorchuk Ruslan lhorovych,

MD, DM, Professor,

Professor of the General Surgery Department

Knut Ruslan Petrovych

MD, PhD, Associate Professor,

Associate Professor of the General Surgery Department,
Bukovinian State Medical University

Chernivtsi, Ukraine

Introductions. The analysis of scientific publications of last 5 years shows that
the questions of anatomical preconditions, role of gender and physique in recurrences
of groin hernias after mesh hernia repair remain up-to-date. Considered as a “gold
standard”, tension-free hernioplasty has many advantages comparing to tissue repair,
but the question of the graft’s size remains a subject of discussions. For today the
surgeons have to use a standardized hernia mesh of 6x11 cm size for groin hernia
repair, or, if the size doesn’t correspond to anatomy of groin of the patient, to use
scissors to modify it or to make a proper graft from bigger piece of mesh. All the
above may bring to mistakes and to increase the risk of recurrence of hernia.

Aim. To substantiate anatomical parameters influencing choice of graft's size
and shape in groin hernia repair.

Materials and methods. In the research took part 74 patients of both gender
with primary groin hernias. In all patients were measured the following parameters:

the distance from jugular notch to pubic symphysis, the distance from xiphoid
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process to pubic symphysis, the distance between the lower edges of the costal
arches, and the inter ASIS distance (between anterior superior iliac spines). For all
the patients the vertical and horizontal indexes of the body were determined.

All the patients were divided into 3 groups due to type of physique on the basis
of obtained data: 26 patients (35.1%) of endomorph type, 20 patients (27%) of
ectomorph type and 28 patients (37.8%) of mesomorph type.

An in-depth analysis of anatomical parameters of the groin region was
performed in these groups. The spinal distance, the height of hypogastrium, the
distance from the pubic symphysis to anterior superior iliac spine, the distance from
pubic tubercle to the deep inguinal ring were determined. Received data were used to
calculate the optimal sizes of the prosthetic mesh for the groin hernia repair
depending on the physique and gender.

Results and discussion. The obtained data show that the anatomical sizes of
pelvis and groin regions in particular vary not only in people of different gender and
body structure, but sometimes may vary in one person. That leads us to necessity of
individual approach to the choice of size of hernia mesh in every individual case. The
results of the measurements of anatomical parameters were used to calculate the
optimal size of the allograft for the groin hernia repair for the patients of different
physique and gender. We may conclude that groin allografts of standard size
(6x11 cm) correspond not to all patients. During the operation, surgeons have to
modify the size with the help of scissors or to use a bigger piece of mesh to form the
graft of necessary size. All that may lead to mistakes and raise the risk of
complications and recurrence.

Conclusions. The anatomical sizes of groin regions vary not only in people of
different gender and body structure, but sometimes may also vary in one person, and
require an individual approach to the choice of size of hernia mesh in every

individual case.
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Introduction: Breast cancer is the most common cancer in women around the
world. Although the widespread use of adjuvant therapies and hormonal drugs
reduces breast cancer mortality, it is still difficult to determine who benefits from this
treatment and for whom it may worsen the condition and accelerate tumor growth [1].
The use of genetic markers has complemented the diagnosis of breast cancer,
prognosis, prediction of response to treatment and monitoring of tumor growth
inhibition during and after treatment [2].

HTRAL (High-Temperature Requirement Al) is expressed in many tissues of
the body and is involved in various physiological processes and pathogenesis of
diseases such as Alzheimer's disease, CARASIL, alopecia and osteoarthritis [3]. It is
hypothesized that HTRA1 exhibits oncosuppressive properties. Baldi et al. found in
the example of melanoma cells that the regulation of HTRAL was significantly
increased in primary tumors compared with metastases, and suggested that HTRAL
expression may be an indicator of disease progression and have a direct impact on
tumor growth [4]. These assumptions indicate the important role of HTRAL as a
suppressor of tumor growth and a genetic marker of cancer.

Keywords: HTRAL, breast, cancer, serine protease, genetic marker.
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Aim: to determine the role of HTRAL gene as an oncosuppressor and genetic
marker in breast cancer.

Materials and methods: 24 full-text versions of publications in scientometric
databases were studied: PubMed, GoogleScholar, GeneCards. All sources of
information were selected according to strict exclusion criteria and subjected to
comparative analysis in accordance with a pre-designed research plan.

Results and discussion.

The HTRAL gene is located in the long arm of chromosome 10 at position
26.13. The length of the protein polypeptide chain is 480 amino acids, and the
molecular weight is 51287D [5, 6]. The HTRAL serine protease is able to bind to
proteins of the beta-growth family (TGFp), thus inhibiting their ability to send
chemical signals. TGF proteins typically help to control many important cellular
functions, including cell proliferation, differentiation, cell motility, and apoptosis [7].

It is known that proteases, in addition to participating in protein catabolism,
selectively break down various substrates, thus they affect the course of biochemical
processes, survival and cell death [8]. For many years, proteases have been thought to
be involved in tumor growth progression by destroying the extracellular matrix. In
fact, this process is the driving force for cell migration and invasion [9].
Subsequently, Overall et al. refuted this hypothesis in their studies by treating
patients with broad-range proteinase inhibitors, which showed no effects or even
accelerated tumor growth [10].

This result indicates that extracellular proteases, in contrast, have antitumor
properties. For example, serine proteases PRSS3 (also known as trypsinogen V),
PRSS8 (prostazine) and PRSS21 (testicine) have been classified as antitumor
proteases [11]. From this it can be assumed that serine proteases from the HTRAL
family may exhibit oncosuppressive properties.

Today, breast cancer is the most common cancer in women. More and more
researchers are studying the genetic mechanisms of tumor growth suppression [12].
Wang et al. also studied this question. They used high-quality purified antibodies and

demonstrated that HTRAL is strongly expressed in human breast tissue samples. In
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contrast, expression was significantly reduced or completely lost in non-invasive
intraductal carcinoma and invasive carcinomas [13].

In general, decreased expression of HTRAL can lead to dysregulation of
important cellular functions and promote tumor development. The basis for decreased
regulation of HTRAL in cancer is still unknown, but loss of heterozygosity or
epigenetic modulation is widely postulated as possible mechanisms [14].

It is hypothesized that HTRA1 may also be implemented via the TGFp
signaling pathway. The pleiotropy of TGFP suggests that it provides a complex role
in tumor progression [15]. In one case, TGFp signaling pathways are not realized in
cancers of the liver, pancreas, stomach and colorectal cancer [16]. Otherwise, high
concentrations of signaling proteins are associated with a poor prognosis for patients
[17]. In an in vitro experiment, Oka et al. HTRAL has been shown to bind to a wide
range of TGFp family proteins, including Bmp4, Gdf5, TGFBs and activin, which
inhibit epithelial-mesenchymal transformation in mouse C2C12 cell lines [18].

Lehner et al. evaluated the effect of HtrA1 mRNA expression on cancer
outcomes using molecular and in vitro methods to measure mRNA and promoter
hypermethylation. In fact, promoter hypermethylation has an inhibitory effect on
HTRAL expression in breast tumors. Decreased regulation of HTRAL was found in
more than 50% of breast cancer samples and was associated with higher-grade
tumors. Patients with higher levels of HTRAL had a better prognosis, so HTRA1 can
be considered a prognostic factor [19].

In addition, new therapeutic methods can be used to stimulate the re-expression
of HTRAL, although the basis for reducing the regulation of HTRAL in cancer cells
can be difficult. Increased estrogen pathway stimulation may reduce HTRAL
expression, as described in a Syrian hamster nephrocarcinogenesis model after
prolonged estrogenization [20].

Treatment of patients with breast cancer remains a topical issue today as an
individual chemotherapy algorithm is selected for each patient. In this regard, the
cooperation of serine proteases and certain chemotherapeutic drugs is of interest.

Folgueira et al. identified HTRAL as one of only 3 genes (HTRAL, MTSS1,
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CLPTML1) that could distinguish tumors that respond to doxorubicin from tumors that
are not sensitive to its action. This property of HTRAL greatly facilitates the selection
of drugs for patients [21]. The suppressor mechanism of doxorubicin is realized by
inhibiting the enzyme topoisomerase and DNA synthesis, as well as with the
participation of reactive oxygen species, which are formed during redox reactions
[22, 23].

Decreased HTRAL regulation has been shown to increase the risk of tumor
metastasis, whereas HTRA1 expression inhibits the growth and matrix invasion of
metastatic cells. A feature of metastatic breast cancer is the activation of epithelial-
mesenchymal transformation, which promotes growth and invasion [24].

Conclusions: A comparative analysis of foreign publications in scientometric
databases, we found that serine protease, which is a product of HTRAL expression, is
involved in inhibiting the epithelial transition to mesenchymal and metastatic cells in
breast cancer. We also found a strong relationship between the level of HTRAL
expression and the aggressiveness of the nosology, which indicates the prognostic
value of the protease. Further studies should focus on the regulation of HTRAL
expression in breast cancer to be able to re-stimulate expression to inhibit tumor
growth.
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Abstract: HtrA is a family of serine proteases that plays a role in many
processes in the human body. Over the last two decades, numerous studies have
shown that the HtrA protein is also found in prokaryotes, in particular Helicobacter
pylori, which is a significant etiologic factor in chronic gastritis and gastric cancer.
HtrA H. Pylori is a factor in the virulence of this microorganism. This protein
provides by resistance of the microbe to environmental factors because, in the
absence of protein, HP (Helicobacter pylori) becomes sensitive to changes in pH and
exposure to antibiotics. The proteolytic activity of HtrA HP provides transmigration
of the microorganism into the gastric mucosa, by cleavage of the E-cadherin
molecule and rupture of intercellular connections.

Materials and methods: full versions of articles from the last 15 years with
high citation rates were selected and analyzed. The search used scientometric
databases: PubMed, Google Scholar, GeneCards, and cross-references.

Aim: This review aims to systematize data on the role of HtrA for the
microorganism Helicobacter pylori, which will further consider HtrA as a potential

therapeutic target for the treatment of gastric diseases.
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Results and discussions:

HtrA is a series of genes that encode proteins of the same name that belong to
the serine protease family. Among the genes of the HtrA series are: HtrAl, HtrA2,
HtrA3 and HtrA4. HtrAl is involved in many physiological and pathological
processes, such as apoptosis, proliferation, oncogenesis, embryogenesis, etc. [1]. The
localization of the HtrAl gene is 100926.13, and the size is 53,355 bases [2].

HtrAl is a protein that requires high temperatures, has proven serine protease
activity, and can regulate transforming growth factor-beta [3]. This protein consists of
four main domains: the trypsin-like domain of serine protease and the PDZ (post-
synaptic density protein) domain at the C-terminal end, the IGFBP (insulin-like
growth factor binding protein) domain, and the Kazal-type domain at N -terminal end
[4-6].

HtrAl is involved in protein quality control, recognizes aberrant proteins, and
breaks them down into small fragments, thus preventing the synthesis of incorrect
proteins in the body [7].

However, HtrAl is also involved in many pathological processes, a significant
place among which is occupied by HP-associated gastric diseases. Recent studies by
Silja Wessler et al. showed that a similar protein from the family of serine proteases
is found in bacteria, which is closely related to the mechanism of infectious diseases
[8]. HtrA proteins in prokaryotes are contained in the periplasm, which can bind to
the membrane and be released into the environment [9]. Among microorganisms,
Helicobacter pylori is a common human pathogen and a class I carcinogen, which is
the etiological factor of several gastric diseases ranging from gastritis to gastric
cancer. Suneesh Kumar Pachathundikandi et al. found in bacterial isolates of this
microbe HtrA protein [10].

Urszula Zarzecka et al. proved that the H. pylori HtrA protein is a homolog of
the human serine protease family, as it has 2 domains that are also found in the

structure of the human HtrAl protein [11].
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Given the statistics according to which HP is the cause of chronic gastritis and
subsequent gastric cancer in almost 80% of cases, an important issue in modern
medicine is the effective overcoming of this pathogen. Eradication of H. pylori is an
Important preventive task, but antibiotic resistance and aggressiveness of the
bacterium are now quite high [12]. Benjamin Hoy, Tim Geppert et al. computer
simulations have shown that the HtrA protein is essential for HP because it protects it
from environmental factors [13].

Steffen Backert et al. believed that the HtrA protein family is important for
stress regulation and protein quality control in prokaryotes. This control is provided
by ATP-dependent chaperone proteins, which form complexes with improperly
formed proteins and prevent their aggregation. The extracellular fraction of
chaperones actually provide proper coagulation of proteins and resistance to
environmental factors. At the same time, the inactivation of these proteins led to a
significant reduction in the virulence of the HP strain [14]. These results have been
confirmed by several other studies. Urszula Zarzecka, Aileen Harrer et al.
demonstrated that H. pylori HtrA, in addition to protease, also exhibits chaperone
activity, as well as inhibits lysozyme activity, and is stable under conditions of pH
changes, osmotic, thermal stress, and the presence of metronidazole. At the same
time, in the absence of the HtrA gene, the microorganism becomes more sensitive
[15-17].

It has been proven that the HtrA family provides a direct effect of H. pylori on
the gastric mucosa, which leads to the development of gastritis and gastric cancer
[18]. Thus, HtrA affects the protein molecule E-cadherin, which is secreted in the
stomach and prevents the development of diseases of the gastrointestinal tract. The
role of serine protease is also determined by chaperone activity and the ability to
control apoptosis [19]. E-cadherin is a protein that, due to its expression on
neighboring cells and its homophilic association, provides intercellular adhesion and
maintains the integrity of the gastric mucosa [20]. In addition to its role in cellular
interaction, E-cadherin and the cadherin-catenin complex are involved in the

regulation of various signal pathways. Violation of this regulation leads to complete
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dysfunction of the signaling pathways, which affects the polarity of cells, their
proliferation, and apoptosis in the development of stomach cancer [21].

Thomas P Schmidt et al. showed that the proteolytic activity of HtrA is a key
point in the development of gastric diseases. Once in the human body, H. pylori have
been shown to secrete a chaperone protein that cleaves E-cadherin ectodomains on
epithelial cells and breaks intercellular connections, and transmits H. pylori to the
stomach wall [22, 23]. HP adhesion to gastric epithelial cells correlates with
increased mucin synthesis, leading to H. pylori colonization of the gastric mucosa. It
was also found that the microbe can penetrate the gastric glands and form islands of
the colonial population of bacteria. Barrier destruction and a compensatory increase
in cell proliferation may further contribute to the invasion and metastasis of breast
cancer by increasing heparanase expression [24]. H.pylori, which begins to act in the
stomach wall through complex mechanisms of interaction between its pathogenic
factors and environmental factors, causes the development of chronic HP-associated
gastritis, and the problem of eradication of etiological factors, further leads to the
transformation of inflammation into carcinogenesis [25, 26].

Conclusions:

It is clear that HtrA is an important factor in the virulence of HP because it
ensures its stability and penetration into the stomach wall. The results of this review
will further consider the HtrA protein of the microorganism as a target to facilitate

the treatment of chronic gastritis and gastric cancer associated with Helicobacter

pylori.
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Introduction Diabetes and smoking are the strongest risk factors for PAD
(Peripheral Arterial Disease). Other well-known risk factors are advanced age,
hypertension, and hyper-lipidemia (1).

In people with diabetes, the risk of PAD is increased by age, duration of
diabetes, and presence of peripheral neuropathy. It is important to note that diabetes
Is most strongly associated with femoro-popliteal and tibial (below the knee) PAD,
whereas other risk factors (e.g., smoking and hypertension) are associated with more
proximal disease in the aorto-ilio-femoral vessels (2).

Diabetic lower limb schemia often leads to limb necrosis and increases the risk
of infection which is dif-ficult to treat in most patients. It may require amputation and
may even become life-threatening in some untreated cases.

Introductions. The worldwide prevalence of diabetes has continued to
increase dramatically. The number of people with type 2 diabetes is increasing in
every country with 80% of people with diabetes mellitus living in low- and middle-
income countries. The poor controll of hyperglycemia lead to multiple, primarily
vascular, complications that affect small vessels (microvascular), large vessels
(macrovascular), or both. Diabetic lower limb ischemia often leads to limbnecrosis
and increases the risk of infection which is difficult to treat in most patients. It may
require amputation and may even become life-threatening in some untreated cases. It
has been conservatively reported that, worldwide, a major amputation takes place
every 30 seconds with over 2500 limbs lost per day. At least 60% of all nontraumatic

lower extremity amputations are related to complications of diabetes.
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Objective. The aim of the present study was to analyze the pathogenetic
mechanisms of the formation of the lower limbs critical ischemia in subjects with
diabetic foot syndrome (DFS) type 2 diabetes.

Materials and methods. In total 87 patients with type 2 diabetes and DFS in
age 43-82 years were investigated. The patients were subdivided in 2 groups - first
group with DFS without lower limbs critical ischemia (47 patients) and the second
group consisted of 40 patients with lower limbs critical ischemia. Clinical and
paraclinical investigations were done. Infrared thermometry of low limbs and
sublingual biomicroscopy were done with digital devices. In study we used simple
clinical screening methodic for diabetic neuropathy which included four tests: tactile
and pain sensation, vibration perception, presence and level of Achilles reflex.
Patients were treated with either oral hypoglycemic agents or insulin.

Results of the research and their discussion. The leading pathophysiological
mechanism in all patients with DFS were microcirculation disorders, with a decrease
in the number of functioning capillaries, and a slowdown in blood flow. The degree
of these disorders corresponded to the asymmetry of the skin temperature of the
extremities. The presence of microaneurysms and ampullary vasodilators was
established according the results of sublingual biomicroscopy. In the first group in
87.5% and 68.7%, in the second group - in 94.2% and 88.2%. In keeping with the
total level of these disorders in patients of the second group there was a significant
difference with the first group with a high probability (p <0,01). The most changes in
the microcirculatory tract were observed in the precapillary vessels, which had a
regulatory function of the blood flow. In particular, the spasm and some changes in
the caliber of arterioles led to a violation of effective blood flow in the capillaries,
which were accompanied by stasis and the exclusion of capillaries from functioning.

The second most frequent disorder was neuropathy, with the earliest symptom
in the form of decreased vibration sensitivity. Approximately 75% of all study
subjects had sensory neuropathy. The majority of such patients noted mild to

moderate discomfort associated with the neuropathy. (Fig.1)
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Fig.1. Frequency of sensory neuropathy forms in diabetic patients

Diabetic subjects with neuropathy were older and had longer duration of
diabetes. The degree of neuropathy in our study correlated with age (r=0.44, p<0.05),
duration of disease (r=0.45, p<0.05), level of diastolic blood pressure
(r=-0.28,p<0.05) and local skin temperature (r=-0.35, <0.05).

Osteoarthropathies developed in a smaller number of patients and correlated
with the duration of diabetes. Reduced bone density in the lower limbs has been
observed in these patients.

Conclusions. Thus, in patients lower limbs critical ischemia, all three
pathophysiological mechanisms are present, with the prevalence of persistent
microcirculation disorders. The diabetic sensory neuropathy is one of causative
factors in critical lawer limbs ischemia and development of DFS. The pathogenesis of
DFS in general is complex and includes impaired glycemic control, microcirculation
deterioration and sensory neuropathy. The simple clinical screening methodic which
included four tests: tactile and pain sensation, vibration perception, presence and

level of Achilles reflex is effective for diagnostic diabetic sensory neuropathy.
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Introductions. The formation of female sexual function is a complex
genetically determined process, the result of which is the achievement of biological
and reproductive maturity [3, 4]. Sexual development is closely related to indicators
of physical development, with the ratio of height and body weight, which are
assessed by BMI. The optimal values of BMI for adolescent girls, which are
determined by the percentile method, are in the range of 15-85 percentiles [1].
Inharmonious physical development due to overweight, obesity or its deficiency,
negatively affects the formation of reproductive function [2]. However, the
relationship between the parameters of physical development with the process of
formation of female sexual function in certain age periods, in particular in
adolescence, is insufficiently studied.

Aim. To study the features of the dynamics of puberty in adolescent girls with
overweight and obesity.

Materials and methods. 84 school-age girls (8-15 years old) were examined,
who were selected into the monitoring groups according to the results of the body
mass index (BMI) according to WHO standards (SDS-standard deviation score): 1st
group - overweight and obesity (O/O) - 42 girls, 2nd group - with normal body
weight (NBW) - 42 qirls. The level of sexual development was assessed by
W.A. Marshal, J.M. Tanner. A one-sided Student-Fisher test was used to assess the

reliability of the difference in mean values. The difference was considered significant
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at p <0.05.

Results and discussion. It is known that the average rates of menarche in the
population of Ukrainian adolescent girls are in the range of 12-14 years, but these
figures may vary (9-15 years). The appearance of menarche outside these limits is a
good reason to examine the girl at a gynecologist. Our observation revealed a
tendency to earlier menstruation (8-10 years) in adolescents of the 1st group. The
mean age of menarche in girls with O/O was 11.6 £ 1.0 years (compared with NBW -
12.2 £ 1.2 years, p <0.05).

Peculiarity of puberty of girls with O/O was a characteristic tendency to
outstrip in terms of secondary sexual characteristics (SSC) in 35.7%: pubic hair,
development of mammary glands, hair in the axillary region (in the group with NBW
-9.5%).

In girls with O/O, cases of violation of the sequence of stages of puberty
(inverted puberty) in the form of isolated puberty (4.8%), which is considered a
marker of hyperandrogenism, as well as a predictor of metabolic disorders and insulin
resistance (IR). Significantly more often in girls with O/O (55.2 + 9.2%) compared
with NBW (20.8 + 8.3%), menstrual disorders (MD) were registered: dysmenorrhea
and oligomenorrhea (p <0, 05). Juvenile bleeding (31.0%) and amenorrhea (24.1%)
were found to be common in the O/O group. It is known that overweight in
adolescence correlates with subsequent menstrual disorders in reproductive age such
as amenorrhea and oligomenorrhea, combined with obesity and hirsutism, which
justifies the need for medical supervision of this category of adolescents.

Conclusions.

1. The study found that the growth rate and timing of secondary sexual
characteristics of girls depend on the body mass index: for girls with overweight and
obesity is characterized by ahead of these terms. Also among girls of this group there
were cases of violation of the sequence of stages of puberty in the form of isolated
pubarche, which is a marker of hyperandrogenism, a predictor of metabolic disorders
and insulin resistance.

2. In order to increase the effectiveness of scheduled medical examinations of
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girls aged 8-15 years, it is recommended to calculate BMI; with BMI values of 85-97
percentiles and more, it is advisable to assess the level of sexual development in

adolescents and consult a pediatric gynecologist in a timely manner.
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Introductions. Clinical examination of patients for the purpose of early
diagnosis of lymphadenopathy (LAP) of the head and neck at the outpatient stage
includes all available methods in accordance with the examination algorithm. The
protocol for managing patients with LAP and methodological recommendations make
it possible to optimize the work of a family doctor with this category of patients
under conditions of significant workload and limited time at the reception. Relevance
Is determined by the possibility of the presence of diseases related to the competence
of wvarious specialists, including an infectious disease specialist, dentist,
otolaryngologist, oncologist, hematologist. The timeliness of the consultation of a
specialized specialist largely depends on the family doctor, which affects the life
expectancy of patients.

Aim. Consider approaches to the clinical examination of patients with head and
neck LAP at the outpatient stage of care.

Materials and methods. Journal articles, guidelines, curation protocols,
materials of webinars and conferences were studied.

Results and discussion. In clinically oriented classifications, LAP is divided
into generalized (two or more non-contiguous areas) and localized (regional).
Generalized LAP often accompanies benign processes: infectious diseases, pathology
of the immune system, storage diseases, etc. Generalized LAP can be determined in
hematological malignancies and be accompanied by general symptoms. Localized
LAP is classified into malignant and benign. Metastasis to lymphatic tumors often
occurs from epithelial tumors of the head and neck. Suspicion of a metastatic lesion,

first of all, should arise on palpation of an enlarged dense lymph node in the neck.
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Lymphomas are classified as malignant localized LAPs. The density of the
lymph node is less than with a metastatic lesion. The conditions with localized benign
LAP include: 1) acute and chronic inflammatory diseases of the oropharynx and
nasopharynx (tonsillitis, adenoiditis, etc.); 2) acute and chronic odontogenic
inflammatory diseases (periodontitis, periostitis, osteomyelitis of the jaw, etc.); 3)
ulcers, erosions, aphthae of the oral cavity; 4) boils, erysipelas of the skin of the face
and neck.

Infectious diseases that are accompanied by LAP of the head and neck include:
HIV infection, infectious mononucleosis, herpes infection, tuberculosis, etc. In
patients under 40 years of age, LAP is more often caused by infectious causes, among
malignant diseases, lymphomas predominate. In 88-90% of patients with malignant
epithelial diseases of the head and neck, the detection of an enlarged, painless, dense
lymph node is a late symptom; in 10-12% of patients, the detection of a neck lymph
node with metastasis is defined as an early symptom in the absence of any clinical
symptoms from the affected organ. At the same time, in cancer of the nasopharynx,
metastases to the lymph node of the neck as the primary symptom of LAP are found
in almost half of the patients.

In hemoblastoses, LAP is more often generalized (often cervical, axillary and
inguinal lymph nodes are enlarged) with pronounced general symptoms (fever, severe
weakness, weight loss, etc.). With lymphoma, the general symptoms are less
pronounced, the lymph node is densely elastic with limited mobility; at later stages,
several lymph nodes can become soldered to each other and to surrounding tissues,
forming a conglomerate.

After collecting complaints and studying the anamnesis, it is necessary to
examine the oral cavity and nose, the skin of the face, scalp, conjunctiva of the eyes.
The patient may need to consult an otolaryngologist.

In regional LAP, an odontogenic infection involving the submandibular lymph
nodes must be ruled out. In the absence of an odontogenic infection, when there is no
pulpitis, periodontitis, the presence of a herpetic infection can be established.

Characteristic rashes on the mucous membrane of the lips are determined. In case of
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an odontogenic infection of the upper jaw, the following should be remembered.
Lymph outflow from the tissues located anterior to the 8th tooth occurs in the
pterygopalatine fossa. Therefore, the odontogenic inflammatory process of this
localization, as a rule, does not lead to a pronounced LAP of the submandibular
region.

When examining the pharynx on the tonsils, raids or purulent plugs can be
found, swallowing is often painful. Angina and other infectious diseases are
excluded. The outflow of lymph from the palatine tonsils goes to the upper cervical
lymph nodes (along the internal jugular vein). These lymph nodes are located behind
the imaginary line connecting the mastoid process with the hyoid bone.
Submandibular lymph nodes with a dislocation anterior to this line have no relation to
lymph drainage from the palatine tonsils. Therefore, with angina, the lymph nodes in
the upper third along the internal jugular vein are painful and enlarged on palpation,
which is a manifestation of lymphadenitis.

When the skin of the face is affected, the outflow of lymph to the regional
lymph nodes is taken into account. For example, with a boil on the border with the
scalp, drainage occurs in the parotid lymph nodes. With a typical course of
lymphadenitis, the patient complains of the presence of a primary lesion, followed by
the appearance of enlarged, moderately painful lymph nodes. In the anamnesis,
attention is paid to the rapid enlargement of the lymph nodes. Regional LAP
corresponds to drainage from the location of the pathological process. Palpated
moderately painful lymph nodes, not soldered to the surrounding tissues, densely
elastic consistency.

When adenophlegmon occurs, purulent fusion of the capsule of the lymph node
occurs with infiltration of the surrounding tissues. Characterized by the presence of
dense edema of the tissue that surrounds the lymph node and hyperemia of the skin.
There is a fever, changes in the clinical analysis of blood as manifestations of a
systemic inflammatory reaction.

Conclusions. 1. Drawing a conditional line from the mastoid process to the

hyoid bone is important for distinguishing the submandibular lymph nodes from the
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upper cervical (along the upper third of the internal jugular vein).

2. Lymph nodes along the upper third of the internal jugular vein are not
related to the drainage of lymph from near the dental tissues of the lower jaw, oral
mucosa, and facial skin.

3. In the lymph nodes along the upper third of the internal jugular vein, lymph
drainage occurs mainly from deeper organs, for example, the pharynx, which must be

taken into account when conducting differential diagnosis.
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HALI OIBIT JIEYEHUSA BOJBbHBIX C AHKNJIO3UPOBAHHbBIM
TA3OBEAPEHHBIM CYCTABOM

A3usoB A. M.

PecnyOnukaHCcKkuid crieliuann3upOBaHHBINA HAYYHO-TTPAKTUIECKHIA
MEJULMHCKHUN LIEHTP TPAaBMAaTOJIOTHH U OPTOIIEIUN

AcunoBa C. Y.

TamkeHTKass MEIUIIMHCKAS aKaIEMHUS

Ha cerogusmHuii J€Hb CYHIECTBYIOT HECKOJBKO METOAOB OMNEPATUBHOIO
BMEIIIATEILCTBA TMPU AHKUJIO3UPOBAHHOM O€IPEHHOM CYCTaBe: MaJUTMaTHUBHBIC
(I1eKOMITPECCUBHBIE, ICHEPBUPYIOIIUE, PEBACKYISPUZUPYIOIINE), CTAOUIU3UPYIOIINE
(apTpones) u MOOUIN3UPYIOIINE (Ouonoruueckas apTpOILIACTHKA,
SHJIONPOTE3UPOBAHUE).

N3yueHne OTHANCHHBIX PE3yJbTaTOB PSIJOM aBTOPOB TOKa3ajao, 4YTO
MHBAJIUJIHOCTh MOCJIE MaJUIMATUBHBIX BMENIATENIBCTB yBEJIWUMBaNach ¢ 23 1o 63 %,
nociue aprpoae3upoBanus — ¢ 20 1o 75 %, npu UCHONB30BAHUM PA3TUYHOTO poja
HMHTEPIIO3UTOB MEXIAY AHKWJIO3UPOBAHHBIMU CYCTABHBIMU IMOBEPXHOCTSMHU — JI0 67
%, W ATO CTaJl0 MPUYMHON OTKa3za OOJBIIMHCTBA OPTONEIOB OT ITUX OINEpanuil B
MOJIb3Y TOTANIBHOTO AHAONpOTE3upoBanus (TI).

Heanb uccaenoBanmsi: u3ydntb 3OPEKTUBHOCTH XUPYPTUUECKOTO JICUCHUS
METOJIOM TOTaJbHOTO JHIOMPOTE3UPOBAHUS Y OOJBHBIX C AHKUJIO3UPOBAHHBIM
tazobeapenHsiM cyctaBoM (AH TBC).

Marepuan u Metoabl HcciaeaoBaHus. Ilog HammMm  HaOIIOICHUEM
Haxonunoch 213 6onpHbix ¢ AH TBC, nonyuyaBmux seyenue ¢ 2010 mo 2021r. B
otaenenuu B3pocion oprorneauu PCHIIMI[TO. Bo3pact GojbIIMHCTBA MAIlMEHTOB
(67%) xomnebascs ot 35 10 65 nerT.

KonmnuectBo myxxuun Obuto 137, skeHmuH — 76. M3 Hux: 13 y4acTHHKOB
HCCIIEIOBAHUS CTPaJadd MOCTOCTEOMHEIIUTUYECKUM, 39 — MmOoCTTpaBMaTUYECKUM
ankmiiozoM TBC u 161 - 6onesnpio bextepeBa. Becem OonbHBIM mpousBeneHo TO

THC. BonbHbIX MOapa3aeNuiid Ha JBE IPyNIbl B OCHOBHOM rpynne 113 0onabHBIX, B
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KOHTposibHOM Tpytie 100 OoibHBIX.

C o0cobo# THIATENBHOCTHIO MPOBOJMINCH KIMHUKO-MHCTPYMEHTAJIbHBIC
METOJIbl HCCIIEIOBaHUs: OOIIMI aHalu3 KpPOBHU, B TOM 4YHUCJIE TPOMOOIUTHI,
onoxumuyecknii aHanu3 KpoBHu (6emkoBeiii oomen, AJIT, ACT, ounupyoun, CPb,
KOTOPBIN TaK)Ke CBUICTENBCTBYET O HECHEU(UUECKOM BOCHATUTEIILHOM MpOIEcce),
MPT, o63opHas  peHTreHorpadusi  Taza, pEHTITeH-ACHCUTOMETpuUs,  Y3-
pomrmieporpagus. XHUPYpruyeckoe BMEIIATENbCTBO MPOU3BOAWIOCH CTPOTO B
NEPHOJIE PEMHUCCUH 3a00JIEBaHMUS.

TO TBC 06e3 nemeHTa npousBenu y 83 OOJIBHBIX OCHOBHOM Tpynmbl U 66 —
KOHTPOJIBHOM, & C IEMEHTOM COOTBETCTBEHHO Yy 30 1 y 34 manueHToB.

OneHka (QyHKIMOHAJIBHOTO COCTOSIHUSI MAllMEHTOB IMPOU3BOAMIACH MO 7 —
OanbpHOM cucteMe 1o R Judet , mpu 3TOM npUHUMATUCh BO BHUMAHUE TP MapaMeTpa:
00116, 00bEM JABUKEHUHN U X0Ab0a. Pe3ynbTaT HHTEPIPETUPOBAICS KAK «XOPOIIHID) -
12-10, «ynoBIETBOPUTENBHBIN» — 9 — 7,6, «HEYIOBICTBOPUTEIBHBINY» HIXE 7,0
OaJLIoB.

B mnocneonepannoHHOM mnepuonie (PyHKIHOHAIBHOE COCTOSHUE YYaCTHUKOB
MOKa3aJIM CIEAYIOMINN PE3YIbTaT: «XOpomnii»- y 88.4%, «yI0BIETBOPUTEIBHBIN -
y 10% u «HEey10BIETBOPUTEINBHBII - Y 4,6% MalleHTOB.

Takum oOpa3om, B pe3yjabTarTe HAIINX MCCJAEIOBAHMH MOXKHO CIeJaTh
cJIeAyolye BbIBObI:

1. ToranpHOE 3HIONPOTE3UPOBAHUE Ta300€APEHHOTO CycTaBa y OOJNBHBIX C
AHKWJIO3UPOBAHHBIM Ta300€IpPEHHBIM CYCTaBOM HE3aBHCUMO OT BO3pacTa SIBIISETCA
3¢ (PEKTUBHBIM METOJOM OINEPATUBHOIO JICUYEHUS, YCTPAHSIIOUIMM OO0JIEBOM CHUHIPOM
1 yJIy4IIaoNUM Ka4eCTBO KU3HHU O0JBHOTO.

2. Tlpu neyeHun OOJBHBIX C AHKWJIO3MPOBAHHBIM Ta300€IPEHHBIM CYCTaBOM
IpUMEHEHHE OECLIEMEHTHBIX JHIONPOTE30B JAaeT BO3MOXKHOCTh  IIHPOKOTO
BHEJIPEHUS SHAONPOTE3NPOBAHUS Ta300€IPEHHOI0 CYCTaBa.

3. YV OOnpHBIX € aHKWJIO3UPOBAHHBIM Ta300€PEHHBIM CYCTaBOM IIpH
BBIPXKEHHOM OCTEOINOpPO3€, MPOTY3MOHHOM KOKCUTE U MpH JAePeKTax CTEHOK

BCpTJ’I}OKHOI?I BIIAAWHBI NMPUMCHCHUE KOCTHOI'O HEMCHTA SABJIACTCA OIIpaBIaHHBIM
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METOIOM TIPHU TOTAJTHLHOM DHIONPOTE3UPOBAHUN Ta300€IPEHHOTO CYCTaBa.

4. TlokazanueM K oOmepalnud SBWINCH CymMma 7,6 W HWXKE 0amioB, mocie
orepaluu cpeaHee 3HauyeHue B OCHOBHOM rpytie crano 10,1 6amioB, B KOHTPOJIbHOM
rpynme coctaBuwio 8,9 0amioB. OTH TOKazaTeld yKa3bBalOT 00 3(PGEKTHBHOCTH

TOTAJIBHOI'O S3HAOIIPOTC3UPOBAHUA T3.306CI[peHHOFO CyCTaBa.
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MNATOI'EHETUYHI OCOBJIMBOCTI BUKOPUCTAHHS KPUTEPIIB
BU3HAYEHHA JABHOCTI 3AITIOAIAHHA
MEXAHIYHUX YIIKO/’)KEHb

AHTOHOB AHApiil I'eHHaniHOBHY

K. M€I. H., TOTICHT, YI00BUI JOICHT Kad.
IIaTOJIOTIYHOI aHATOMII,

CYJIOBO1 MEIUITUHU Ta T1CTOJIOTIT

JloHelnbKuii HalllOHAJIbHUN METUYHUN YHIBEPCUTET
M. Jluman, Ykpaina

Kiaumenko Muxkoaa OuekciiioBu4

1. MeJ. H., mpodecop kad.

MEIUYHOI 010J10T11 Ta (P13UKHU, MIKpOO10JIOrTii,
ricToJIOT1i, (Pi310J0rii Ta maTodi310J0r1i
Mennunnii iHcTuTYT YHY 1meni [letpa Moruim
M. MukonaiB, YkpaiHna

Tarapko Cepriit BikropoBuu

1. Me. H., mpodecop, 3aB. Kad.

¢b1310J10T1i Ta MAaTONOTIYHOI (Pi3i0y0TiT

JloHenpbKUii HalllOHAJTbHUN MEAUYHHUIA YHIBEPCUTET
M. Jluman, Ykpaina

Cypraii Harans MuxosaiBaa

K. M€J1. H., IOIICHT, 3aB. Kad.

ITaTOJIOT1YHOI aHATOMII,

CyJIOBO1 MEIUIIMHM Ta T1CTOJIOTII

JloHenbKuii HalllOHATLHUN MEAUYHUMN YHIBEPCUTET
M. JIluman, Ykpaina

BBenennsi. BusHaueHHs TEpMiHIB 1aBHOCT1 YTBOPEHHS YIIKOKEHb (DaKTUYHO
€ BU3HAYEHHSIM OKPEMOTO €Tally MaTroreHe3y 3amalieHHs, SKUH CIOCTEepIraeThCs Ha
MOMEHT TMPOBEACHHS EKCHEePTU3H 1 CTPOKH PO3BUTKY SKOTO 100pe BiIoMi 3
miteparypu[l]. BpaxyBaHHsS eTamiB [aToreHe3y 3amajieHHs, SK THIIOBOTO
MaTOJIOTTYHOTO TIPOIIECY, Y 30H1 YIIKOKEHHSI TKAaHWHU JTO3BOJISIE€ TOUHIIIE BU3HAYUTH
JIABHICTD 3aMOAISTHHS MEXaHIYHHUX YIIKOKEHB[2].

Mera poGorun. Metoo poOOTH € pO3TOPHYTHM aHali3 JiTepaTypu, 0
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MPUCBSYCHA ICHYFOUMM METOJIaM BH3HAYCHHS 3QKUTTEBOCTI Ta TaBHOCTI 3aIOIIsTHHS
MEXaHIYHHX YIIIKOIKEHb.

Marepianu Tta metoau. ABTopamu Oyna IpoaHalli30BaHa JiTepaTypa, sKa
MPUCBAYCHA ICHYFOUMM METOJIaM BU3HAUCHHS 3KUTTEBOCTI Ta JABHOCTI 3aIOIiSTHHS
MEXaHIYHMX YIIKOKeHb[2,5,6].

Pe3yabratu i o0roBopenHsi. BcraHoBneHo, 110 yci iCHYIOYI METOAM MarOTh
Oy’K€ BEJIMKY pO3ODKHICTh B OI[IHIOBaHHI JIaBHOCTI 3alOJISIHHS YIIKOJIKCHb.
BukopuctanHs olHaKOBHX METOJIB JOCIIKEHHS Yy PI3HUX JTOCIIIHUKIB MPU3BOIUTH
70 OTPUMAaHHS PE3ylbTaTiB, SKI MOXYTh BiApi3HATHCS. Lle Moxke mpu3BOIUTH 10
HEJOCTaTHbO OOTPYHTOBAaHMX a00 O TOMUJIKOBUX BHCHOBKIB TMpO JaBHICTh
3aMoMIsTHHS MEXaHIYHUX YIIKO/PKeHb. ABTOpU TOSICHIOIOTH II€¢ THM, IO Ha
VIIKO/PKCHHSI OpPTaHi3M pearye pPO3BHTKOM THITOBOTO TATOJOTIYHOTO TIPOIECy —
3anayieHus[3].

BucnoBku. Cy1oBo-MeIu4HI METOJH, IO ICHYIOTH JIJIi BU3HAYCHHS JaBHOCTI
YTBOPCHHSI YIIKO/)KCHb, CIPSIMOBaHI HAa OTPUMAHHS EKCTIEPTHOI OIIHKKA OKPEMHX
MpOSBIB  TATOreHe3y  3amajieHHs  MOp(OJIOTIYHMMH,  OIOXIMIYHMMH  Ta
IMyHOJIOTIYHUMHU ~ MeTojaMu[5]. [HauBimyanbHa PEAKTUBHICTH OpraHiaMy, sKa
BHU3HAUa€ 0COOIUBOCTI mepediry OyIb-sIKOTO THUIIOBOTO MATOJOTIYHOTO mporecy[6],
Oyle BU3HAYATH 1HAUBIAYyaldbHI TEPMIHM PO3BUTKY TUX UM IHIIUX MOP(OJIOTIUHUX,

O10XIMIYHUX Ta IMyHOJIOTTYHUX 3MIH Yy AUTSHII YITKOJKEHHS.
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ONTUMIBALIS ®YHKIIOHAJLHUX MOKJINBOCTEM
KAPJIIOPECIIIPATOPHOI CHCTEMH METOJAMM ®I3MYHOI
PEABLTITALUI V JITEN MOJOAIIOIO LKLIBHOIO BIKY,
XBOPHUX HA JUTSUMI HEPEEPAJTBHUI MAPAJIIY

Aramanuyk Katepuna BitaJiiBHa,

OakaaBp

Kouaau Oubra BosoaumupiBaa,

MaricTpaHt

Bapaagun Oabra PomaniBHa,

K.MEJI.H., TOI[EHT

TepHONUIbCHKUI HALllOHAIBHUI Me1aroriyHui yHIBEPCUTET
iMeH1 Bononumupa 'Hatroka

M. TepHomine, Ykpaina

Beryn. 3pocTaHHS 4acTOTH HAPODKEHHS AITEH 3 MOPYUICHHSIMH PO3BHUTKY
pi3HUX cdep — PYXOBOi, IHTEJIEKTYyalbHOi, MCHUXIYHOI € BaXKJIMBOIO COLAJIBHOIO
po0JIeMOto, sika HabyBa€e 0COOIMBOTO 3HAUCHHS ITi]1 Yac aeMorpadivnux 3miH [1]. 3a
nanumu BOO3, koxHa aecsTa JOJWHA Ha 3eMHIM Kyni € iHBamigom. I[IpoTsrom
OCTaHHIX POKIB CIOCTEPITa€TbCsl TEHJICHINA A0 30UIbIICHHS 4YHcla JITed 3
1HBAJII THICTIO.

3rigHo gaHux MiHICTEpCTBa OXOPOHU 3/I0POB’Sl YKpaiHH, mepiie Micle cepen
JiTeN 3 OCOOJIMBUMHU MOTpedaMH 3aiiMaroTh XBOP1 3 YPAKEHHSIM HEPBOBOI CHCTEMU
(47,9%), a cepen HO30JIOTTUHUX (HOPM MEpEeBAKAE TUTAUNN LIepeOpaTbHUN Mapaiy.

Hutsunii  uepeOpansHuit  nmapamu (JLII) - rpynma Hemporpecyroumnx
HEBPOJIOTTYHHUX PO3JAIIB, Kl BUHUKIN B PE3YJIbTATI HEJOPO3BUTKY UM YIIIKOJKEHHS
MO3KY B pAaHHbOMY OHTOT€HE3I.

VY KIiHIYHIA KapTHHI JTaHOTO 3aXBOPIOBAHHS TIEPEBAXKAIOTh TOPYIICHHS
OIOPHO-PYXOBOrO amapary. 1X aedekr, B Mmepiry 4epry, BU3HAYA€ThCA MATOJIOTIEH0
M’SI30BOr0 TOHYCY, 3AAaTHICTIO YTPUMYBAaTH CTaTHUYHY Ta JUHAMIYHY CTIHKICTH Y
PI3HUX MMOJIOKEHHSAX, BUKOHYBAaTHU IOBUIBHI pyxu, HEOoOX11H1 VTS

caMoO0OCIIyrOBYBaHHSI Ta aKTUBHOI HisutbHOCTI [2]. Ha aymky Oaratbox y4eHHX IIi
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3MIHM CYHPOBOIKYIOTHCSI MOPYUICHHSIM IHMXaHHS, a TAKOX IMaTOJIOTI€I0 CEepLEBO-
CYJIMHHOI Ta JUXaIbHOI cuctemu [3].

®dizuuna peabimrarnis aited 3 LIl B ymoBax HaBuagbHO—peaOiTITAIIMHOTO
LEHTPY TMocizae BaxiuBe Micie. Bona mnokpamrye ¢i3uyamii cTaH, copuse
edeKTUBHIN KOpekIlli (PYHKIIIOHAJbHOI HEIOCTAaTHOCTI OIOPHO-PYXOBOTO arapary,
3a0e3neuye TPeHYBaHHS CEPIEBO-CYJMHHOT 1 TUXAIbHOI CUCTEM, 110 MPU3BOJUTH 0
Kpaioi aKTUBHOCTI TUTHHU y HaBYAJIbHIN JISUTFHOCTI Ta aanTailii y cycriibCcTBi [4].
Jlns 1iporo B peabimiTalili BAKOPUCTOBYIOTH CIICIliajbHI PYXOB1 PEKHUMHM, KOPEKITIHHI
¢b13uuH1 BIIpaBH Ta TPUCTPOI [5].

["apMOHIIHOMY PO3BUTKY PYXOBHX SIKOCTEH Ta YJOCKOHAJIEHHIO (PI3UYHOro
CTaTycy, IIJIBUIIEHHIO €MOIIHHOTO CTaHy CIpHUS€ pPyXOBa AaKTUBHICTh, SKa
BI/IMOBIZIa€ MOXKJIMBOCTSIM OPTaHi3My JiTEH.

JliteparypHi naHi cBiYaTh NPO TE, IO CUCTEMATHYHUX JOCTIIHKEHb I0/0
onTtuMmizamii (QYHKIIOHAIBHOI JISTIBHOCTI KapAiOpecHipaTOpHOI CHUCTEMHU ITEH,
XBOPHUX Ha AUTSIYUN LepeOpalbHU Napaiid, Jyxe Majo.

bepyun no yBarm yce BUIIE CKa3aHE, CTa€ OYEBHUIHOIO AaKTYaJlbHICTh
MPOBEJICHHS TaHOTO JTOCIIHKCHHS.

Mera jociigskeHHsi:  OOIpYHTYBaHHS, pO3poOKa Ta  BIOPOBAKEHHS
KOMILJIEKCHOI Tiporpamu (i3M4HOi peabimitamii 1 onTumizamii (yHKIIOHATIBHUX
MOXJIMBOCTEN KapAlopecHipaTOPHOi CUCTEMHU JITEH MOJIOJIIOTO IMIKUIHLHOTO BIKY,
XBOPUX Ha JUTAYUH 1iepeOpatpHUil mapaid.

Marepianu i meroau. JlocmikeHHsT TPOBOAWINCS Ha 0a3l 3aKjiaay OCBITH [-
I cryneHiB «TepHOMIIBCHKUIT 00JIaCHUN HaBYaIbHO-pEaOUIITALIHHUN LIEHTP.
[IpoBenenHo neranbHe OOCTEKEHHS 3a y4acTi HEBPOMATOJIOTa, OPTOIea, neaiarpa 22
JITEel MOJIOJIOrO IKUIBHOTO BIKY (7-11 pokiB), XBOpUX Ha TUTAYUHN LiepeOpabHUI
napaid.

Excniepumentansny rpyny ckiaanu 10 mitedt, xsopux Ha LI, nns skux, kpim
3aHSATH 3@ CTaHJAPTHOIO METOJIUKOI O0JacCHOTO HaBYaJIbHO-peadlIiTalliitHOTO
IIEHTPY, BUKOPUCTOBYBAJIM 3aHATTS y BepTukamizatopi «[lapamomiym» Ta

peabumiTaiiitHIi KaOiH1 U1l MiABICHOT Teparlii, IK MeToly KiHe3oteparii. KoHTposbHy
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rpymy ckianu 12 mited, Akl 3aiiManucs 3a KJIaCHYHOIO MPOrpaMoro peadimiTalii, mo
BUKODUCTOBYETbCI B OOJIaCHOMY  HaBYalbHO-peaOUTITAIiiHOMY  LIEHTpI
(mikyBanpHa (Di3KyIBTYypa, MEXaHOTEpaIllisi, TEIUIOBI IPOICAYPH Y BUIJIAAI mapadiHo-
O30KEPUTOBUX aIUIiKaliii Ha CHACTUYHI M'SI3M HUXKHIX 1 BEpPXHIX KIHIIIBOK,
KJIACUYHHUM, CerMEHTAapHUM, pedIeKTOpHUM Macax 3  JaudepeHIiiioBaHUM
BUKOPUCTAHHSAM HPUHOMIB, SKi BpaXOBYIOTh TOHYC M'SI31B).

B nuxanpHiW TIMHACTHIIl BUKOPHCTOBYBAJM CTAaTHYHI 1 TUHAMIYHI TUXaTbHI
BIIPABU 3 €JIEMEHTAaMHU 3BYKOBOI IMHACTHUKH.

3aHATTA IPOBOAUIIUCS B 3alll JIIKYBaJIbHOI (DI3KYJIBTYpU S5 pa3iB HA THXKIEHB Y
MEepILii MOJOBUHI AHS MPOTATOM 6 MICSLIB.

Marepian i MeToam HocC/iIsKeHHsI: aHATI3 HAYKOBOI 1 HAYKOBO-METOAMYHO1
JiTepaTypy, MEIUKO-010JIOTTYHI METOAM Ta JIKAPChKO-TIEAAroriyHi CIOCTEPEKEHHS,
AHTPOTIOMETPHYHI JOCIIKEHHS, 1HCTPYMEHTaJIbHI METOJU JOCIIJKCHHS, OIlIHKA
pyxoBuX (YHKIIIH, TpoBeeHHs (YHKIIOHATHHUX MPOO JJIS OLIHKU CTaHy AUXaJIbHOT
CHUCTEMH, METOJIN MaTEMaTUYHOI CTATUCTHUKH.

Pe3syabTatu i o0roBopenHsi. BiAmoBimHO 10 AaHUX aHai3y CHEIladbHOI
HAayKOBO-METOJIMYHOI JITEpaTypu Ta BIACHUX JOCHIKEHb, Oylia po3pobiieHa
KOMILJIEKCHA nporpama KOpEeKIIii byHKITIOHATBHUX MOKJIMBOCTEN
KapJI10pecipaToOpHOi CUCTEMHU JITEH, XBOPUX HA NUTAYMN lepeOpaibHuil mapanid,
dKa BpaxoByBaJla (POpMYy 3aXBOPIOBAHHS, CTYIIHb TSXKKOCTI PYXOBUX MOPYIIEHbD,
0COOMBOCTI (PI3UYHOTO PO3BUTKY, BTOPUHHI BIIXUJICHHS.

[Iporpama Bkiroyana B cebe cronyueHHs MetoiiB JIOK, macaxy, 3aHATh y
BepTukanizatopi «llapamoaiym» Ta peabimiTamiiiHiid kaOiH1 A MiABICHOI Tepamii. Y
XOJIl JOCTIKEHHST HaMu Oysl0 3pOO0JICHO aKIIeHT Ha BIPaBU, IO CTUMYIIOIOTH
IUXallbHY (YHKIII0, 1 TAKUM YHMHOM HOPMAJI3YIOTh POOOTY KapJiopecmipaTopHOi
CUCTEMH.

Jlnst OLIHKK CTaHy MaIli€eHTiB Ta e(EeKTUBHOCTI MporpamMu peadimiTarlii
MIPOBOAMIIM TIOYATKOBE Ta KIHIIEBE peaduiTaiiiiHe 0OCTeKEHHS 3TiTHO PO3pOoOIeHOT
HaMU KapTKH OOCTEKESHHS.

JlaHHI aHTPOMOMETPUYHMX JOCTIKEHb MIATBEPAWIM BiJICTABAaHHS JITEH
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eKCIIEPUMEHTAJIbHOI TPYNU B OJHOJITKIB KOHTPOJIBHOI TPyHH 3a MOKa3HUKAMHU
3pocty Ha 1,74%, 3a macoto Tina - Ha 1,13 %, okpyxxknocti TpynHoi kiiTku (OT'K) (B
mexax 1,50 %), ajie CTaTUCTUYHO JOCTOBIPHUX BIIMIHHOCTEH MK HUMHU HE OYyIIO
(P>0,05).

PesynpTaTn JOCIIKEHHS CEPLIEBO-CYUHHO1 CUCTEMU JiTen
€KCIIEpUMEHTAJILHOT 1 KOHTPOJIBHOI TPYI CBIAYMIM PO Mally TPEHOBAHICTh Ta
€KOHOMIYHICTh po00TH cepiis: 30iabineHHs moka3HukiB YCC cmnokoro Ha 2,08%,
CAT Hna 2,25% , IAT na 2,05% Tta 3menmenns [1T na 2,14 % mnopiBHSHO 31 CBOIMH
onuoiitkamu (P>0,05).

BceranoBieHo, 1o aganTalliHANA TOTEHIIaJl B EKCHEPUMEHTANbHIA TpyIi
3HAXOJMBCS Ha PIBHI HAIIPYKEHOTO MEXaHI3MYy aJanTallii, B I[bOMY > Jliaria3oHi Oyiu
MOKa3HUKHU KOHTposibHOI rpymu (P>0,05).

[Toka3Huk XxBUIUHHOTO 00’ €My KpoBOTOKY (XOK) B excriepuMeHTanbHIN TpyIIi
ctaHoBuB 4,91+0,2 1miexB-1, mo Ha 5,71% € OuIbIIMM, HI)K B KOHTPOJIbHIN Tpymi 1
CBIIUMB TMpo TeHJeHIil0o A0 pgoctoBipHocTi. CepreBuit iHmekc (CI) sax B
EKCIIEpUMEHTAJIbHINA, TaK 1 B KOHTPOJBHIA Tpymnax BIANOBIAaB TINEPKIHETUYHOMY
TUITY peaKilii CepreBo-CyIMHHOI CHCTEMHU Ha HABaHTAKCHHS.

AHaI3y0Ud TTOKa3HUKM YacTOTH JUXAJbHUX PYXiB, MOXKHA BIJIMITUTH, IO B
JITEH eKCHepUMEHTAIbHOI Tpynu BoHM Oynu Bumi Ha 9,67 % B MOPIBHSAHHI 3
MOKa3HUKaMH KOHTPOJIbHOI rpynu aiteit (P<0,05).

AHaJ3 NMOKa3HMUKIB (PYHKIIIOHAIBHOTO CTaHY JIWXadbHOI CHCTEMH 3aCBITUUB,
110 B JIITeH €KCIEPUMEHTAJIbHOI TPYIU YacToTa JUXaJbHUX PyXiB Ha 9,67% Oinblna,
a JXK€JI Ha 9,07% MeHIIa B NOPIBHSAHHI 3 MOKa3HUKAaMU KOHTPOJIBHOI Ipynu AiTel
(P<0,05). IIpu npomy mokazHuku OponxianbHOI mpoximHocTi (BII) menmr, HiX B
KOHTpPOJIBbHIM rpyti Ha 8,31% (P>0,05).

[Toxaznuku ¢ynkuioHanpHux npo6 Ilrtanre 1 I'eHyi y BciX maifi€eHTiB Oynau
3HIDKEHI ¥ ckiafanu nuiie 26% Bin HopMu. ExCKypceis TpyIHOI KINTKH Oylia JIyxKe
HU3BKOIO B EKCHEPUMEHTAIbHIM 1 KOHTPOJIbHIM Tpymni 1 CTaHOBWJA BIJMOBITHO
2,74+0,62 cm i 2,35+0,48cm (P>0,05).

OTtxe, 32 MOp(O-DYyHKIIIOHATIBHUMH XapaKTEPUCTUKAMU HE ICHY€E JOCTOBIPHOI
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pI3HUIII MDK JITBbMH MOJOJIIOrO MIKIIBHOrO BiKy, xBopumu Ha JIHII,
eKCIIEpUMEHTaJIbHOI ~Ta  KOHTPOJBHOI  Tpymu, BHUOIpKa  OJHOpIAHA, IO
MIATBEP/KYETHCS  JAHUMHU AHTPOIOMETPUYHMX [OKAa3HUKIB, (PYHKI[IOHYBaHHSIM
CEepLIEBO-CYMHHOI Ta IUXAIbHOT CHCTEM.

[Ticns mpoBeaeHOro Kypcy peabimiTallli mo 3amporoHOBaHIA HaMu Iporpami
JUIS. BU3HAUYCHHS i1 e(EeKTUBHOCTI OyJlM IpOBEACHI HEOOX1THI BUMIPHU 1 BH3HAUCHI
CepelHI MOKAa3HUKH JISIILHOCTI CEPIIEBO-CYAMHHOI 1 TUXAIBHOI CHCTEMH ISl 000X
rpyI.

Y niTell eKcmepuMEHTalbHOI rpymnu micias peabumitamii mokazHuku YCC
(cnokoro) 3menmmmcsa Ha 9,61%, CAT migsumuscsa Ha 4,39%, IAT 3HH3UBCS Ha
5,27%, a IIT — BigmoBigHO Ha 14,9%.

BceranoBieno, 1o ajantamiiHMM  MOTEHUian — micas  peaOumiTamii B
EKCIIEpUMEHTAIbHIA TpyMl 3HAaXOJAUThCS HA 3a0BUIBHOMY pIiBHI, B ILBOMY XK
JianazoHl OyJid MOKAa3HWKH KOHTPOJIBHOI TPYyMH, ajie HAOJIMKEHl O HANpyKEHOTO
Mexanizmy ananTarii (P>0,05).

[Toxaznuk CB micis peabiniTanii B eKCIIEpUMEHTANBHINA TPy 30UTBIIUBCA Ha
10,98%, XOK - Ha 11,37%. Y niteii KOHTPOJBHOI IpyNu AaHUM MOKA3HUK MOKa3aB
MO3WTHUBHY JUHAMIKY, 3piciu Ha 7,89% (P>0,05).

CI B exkcniepuMeHTanbHIN rpymi 30uibmuBes Ha 11,51%, a B KOHTPOJBHIN
rpymi — Ha 7,88%, 110 BIJANOBiAA€ TINEPKIHETUYHOMY THIY peEakIlii CcepreBo-
CYJMHHOI CHCTEMH Ha HaBaHTAXXEHHsI B 000X rpymnax.

OTXe, BUKOPUCTaHHS (PI3UYHUX BIIPaB CHOPHUSIO AKTHUBI3ALIl aganTaliiiHUX
MEXaHI3MIB CEpLEBO-CYJIMHHOI CUCTEMH, 30UIBIINUIO0 BUTPUBAIICTh OpraHi3My HiTeH
EKCIIEPUMEHTAIILHOT TPYyNH 10 (h13MYHUX HABAHTAXKEHb.

VY nireit, xBopux Ha JUII, exciepumentansHoi rpynu XKEJI 30inbmmnacs B
cepenuboMy Ha 15,26%, a B koHTposbHIN rpym — 11,61%. CepenHi moka3sHUKA
OpOHX1aJIPHOI MPOXIMHOCTI B E€KCIIEPUMEHTAIBHINA TPy Mmicis pealimiTarii Oynu
OLIBIIMMHU, HIXK 10 peabimitaiii Ha 7,18%, a B KOHTpOJIBbHIM Tpymi - TUTbKH Ha 3,11%
(P>0,05).

[Toxasnuku npobu IllTanre micns peabimitaiii B €KCIEpUMEHTAIbHIA TPyl
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JOCTOBIpHO 301MbIIIIINCS Ha 8,56%, a B KOHTPOJBHINA — Ha 5,25%.

[Toxaznuku mnpoOu ['eHue - B eKCHEPUMEHTAJbHIM TpyIi JOCTOBIPHO
30utbmmIMCs Ha 7,84%, a B KOHTpOJIbHIN — Ha 4,89% 1 MaJii TUIBKK TEHJCHIIIO JI0
JOCTOBIPHOCTI

Exckypcis rpyaHoi KIiTKH Oyna JyKe HHU3BKOIO B EKCIIEPUMEHTAJIbHIM 1
KOHTPOJIBHIA TPyl 1 Tichas peaOimiTaiii craHoBuia BigmoBigHO 3,42+0,54 cm i
2,86+0,35¢cm (P<0,05).

Takox HalTUMU CIIOCTEPEKEHHSIMHU OYJI0 BCTAHOBIIEHO, 1110 Miciig 6 MICSIYHOTO
Kypcy JIKyBaHHsS 3a mporpamoro (iznyHoi peabimitamii y 43,8% miTelt, XBopux Ha
JIII, ekcnepuMeHTaNbHOI TPYNH 3MEHIIMIACS CIACTUYHICTh M'SI31B y KIHIIIBKAX, IO
ypaxkeHi napaiiuem, y 53,6% XBopux - 3011bIIMBCS 00'eM pyXiB y cyriobax, y 29,7%
XBOpUX - MOJINIIMIACS KOOpJAWHaLisl pyxiB. IlomimmeHHs MOTOPHOI aKTUBHOCTI 1
MOTOPHHMX MOXKJIMBOCTEH MO3UTHBHO BIUIMHYJIO Ha (DYHKIIOHAJIBHUNA CTaH CEPLEBO —
CYJIUHHOI 1 IUXaJIbHOI CUCTEMH.

BucHoBku. BJockoHalEHHS ICHYIOUMX KOMIUIEKCHUX Iporpam (pi3u4HO1
peabumiTallii 3 BUKOPUCTAHHSM 3aHATh B MaparnojiyMi 1 peabimiramiiiHii kabiHi st
MIJBICHOI Tepamnii € e()eKTUBHUM, JOIMOMAra€e po3MIKUPUTH MOKIMBOCTI B1JHOBIICHHS
(GYHKIIOHATFHUX MOXJIMBOCTEH Kap10pecipaToOpHOi CUCTEMH, MOPYIIEHOI PyXOBOi
byHKIIT y aiTed, XBOpUX HA JUTSUMANA LepeOpaibHUN mapaiid, 1 THM caMuM Oyne
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OCOBJIMBOCTI KIITHIYHUX TA IPOMEHEBUX ITPOSBIB Y
HAOIEHTIB 3 MIO®PACIHIAJIBHUM BOJIbBOBUM
CUHAPOMOM TA CUMIITOMOM

Bosk BikTopis BikTropiBHa,

K.MEJI.H., aCUCTCHT KadeIpu OPTONMEeIUIHOT CTOMATOIOT 11
Kyauk Anacracisa AHaToJiiiBHa,

CTYACHT CTOMATOJOTIYHOTO (aKyIbTETy

HMY imen1 O. O. boromounsig

Bosk Biktop TumodgiiioBuu

aCHCTEHT KaeapH CeCTPUHCHKOI CIIPABU
KuTOMHPCHKOrO MEAUYHOTO IHCTUTYTY

BBenennsi. CKpOoHEBO-HIDKHBOUIEICTHUM CYTJIO0 € HaNCKIAJHINIMM Cepes
BCIX CyIJIOO1B 3 Orjisiy O10MEXaHIKH Ta aHaTOMO-(1310J0T14HOT CTPYKTYpH. ['ocTpuii
a00 XpOoHIYHUM OOJHLOBUN KOMITIOHEHT MpU JUCHYHKIIT CKPOHEBO-HIKHBOIIEIECITHOTO
cyrinody (nCHILIC) € HaMmomupeHIIMM THIIOM HEOJOHTOI'€HHOTO OpodalliaibHOro
00JI0 3 BKJIIOYEHHSM CYMDKHHUX Ta B3a€EMONOEIHAHUX CTPYKTyp. KomopOinHi
0onmpOBI Ta 0€300sb0BI cTaHu mommwmpeHi cepen posnanie CHIIC(1). Ertiomnoris
aCHIIL 3a namumu Ferreira LA, Grossmann E mos'szana 3 HasBHICTIO (hakTOpiB
PU3HMKY, TaKUMH $IK TpaBMa, Napa@yHKIIOHAIbHI 3BUYKH, MOCTYpPaJIbHHUHA CTaH,
OKJIIO31ifHAa MIKpOTpaBMa, CUCTEMHA CXHJIbHICTh, MOPYIIEHHS CHY, 1 30BHIIIHI Ta
BHYTPpIIIIHI TIcUxocoliianbHi ¢akTopu (2). BUCHOBOK Mpo Te, 0 NCUXOJIOTTYHI 3MIHU
BIUMBaOTh Ha po3BuTok ACHIC Oyno miaTBeppkeHo mociimkeHHsm «Orofacial
Pain: Prospective Evaluation and Risk Assessment (OPPERA-)», sike mokasaio, 1o
novyatok NCHILIC 6yB TicHO MOB'A3aHU 3 COMATUYHUMU CUMIITOMaMH, B TOU Yac sIK
COPUMHATHI CTpec Ta WOTro HETaTUBHI HACHIIKM TaKOoX Oyid TOB's3aHl 3
3arocTpeHHsM Ta nocwieHHsiM cumntomiB 1CHILC(4).

[TaTodizionoris aUCHYHKIIIOHATBHUX CTaHIB B CYrjo0i HIXKHBOI IIEJEHH €
HACTIAKOM TIO€JHAHUX OaraToakTOpPHUX 30BHINMIHIX Ta BHYTPIITHUX MPUYHH.
[lepeBakaHHs1 apTPOTCHHUX YK MiodaciiaIbHUX KOMIIOHEHTIB KOMIUIEKCY KIITHIYHUX

MPOSIBIB € YAaCTHHOIO J1arHOCTMYHUX KPHUTEPIiB B KOMIUIEKCHOMY MIiAXOAl 10

122


https://www.sciencedirect.com/topics/medicine-and-dentistry/salicylic-acid
https://www.sciencedirect.com/topics/medicine-and-dentistry/microtrauma

niarHoCcTUKH (3). Pi3HOMAaHITTS AOJATKOBHX IMPOMEHEBUX METOJIB JOCIIIKCHHS
HAJAI0Th ~ MOXJIMBOCTI MPUIIIBHO TOETHATH  KIIHIYHY  CHMIITOMATHUKY 3
PEHTI€HOJOTITYHUMU MPOSIBAMU TMATOJIOT11, CKJIACTH IJIaH JIIKYBaHHS B 3aJIC’KHOCTI BiJI
1HIUBITyIBHIX OCOOJIMBOCTEH MPOSBIB.

Linas pobotu. IlpoBecTd TMNOPIBHAJIBHY XapaKTEPUCTUKY KIIHIYHMX Ta
IIPOMEHEBHUX IIPOSIBIB Yy TAalll€HTIB 3 MiodaciiaibHUM OO0JILOBUM CHHIPOMOM Ta
CUMIITOMOM.

Marepiaaum Ta Meromm. [l NpoBeNEHHS MOPIBHMAJIBHOI XapaKTEPUCTUKU
KIIHIYHUX Ta TMPOMEHEBHUX TMpPOsBIB MiodaciiadbHOro OOJBOBOTO CHHAPOMY Ta
CUMIITOMY OyJIM BUKOPHUCTaHI JIaHl 00’ €KTUBHOIO OIS Ta PE3yNbTaTH JOJATKOBHX
MeToaiB nociikeHHs. [Ipu 00’€KTUBHOMY OTJISAl 3BEpTalid yBary Ta OI[IHIOBAJIU
IIMPHUHY BIJIKPUBAaHHS POTOBOI IOPOXHWHHU, HASBHICTh KJIAlaHHS, KpemiTauii,
xpyckoty B aunstHIii CHIIC,Tonyc )KyBanbHUX Ta M’ 531B IIMHHOTO BIJUIUTY XpeOTa 3a
JIOTIOMOT'OI0 TIOKa3HMKA Bi3yaJIbHOI aHAJIOTOBOT IIKAJIH, TTOJI0KEHHS TOJI1BOK HIKHbBOT
IeJIeny 3a 10rmoMororw konycHoi Tomorpadii CHILC.

Pe3yabTaTu Ta ix 00roBopenHs. 3araapHa BuOipka mnaiieHTiB-23. Ha ocHoBi
naHuX OO’ €KTHUBHOTO METOAY OOCTEXKEHHS ~ Ta TICIAS BH3HAYEHHS CEpeaHIX
MOKa3HUKIB BizyanbHOI aHamorosoi mkaiu(BAILLL) 6omto Bubipky Oysio mojijieHo Ha
MiATPYIN.

Ho 1 miarpynu Bxoasath narieHTy (19 0c¢i6-82,6%)3 xapakTepHUM BUPKECHUM
O0oneM B JKyBaJbHUX MsA3aX Ta HAasSBHUMHU OUIbIIE TPhOX TPUTEPHUX TOUOK B
m.masseter, m.temporalis, BAIIl 6.88 BigkpuBaHHS poTa pi3ke OOMEKEHE B
cepeaHbroMy 10 2 cM. [Ipu 1iboMy namieHT BiIMiYaid 3HAYHE HAMPYKEHHS Ta O11b B
3aJHIM MAMOTHIMYHIA JUISHII MHWHHOTO Biaaury xpeOta. [Ipu omiHIl auHaMmiku
pyxiB Ta Bu3zHaueHHsa myMiB B CHIIC He peecTtpyBanoch KianaHHs, KpemiTarlis,
XPYCKIT.

Jlo 2 migrpynu HayiexaTh maiieHTd (4 ocobu-17,4%) BAII 6.25 3 mMeHm
IHTEHCUBHUM 00JIeM B 00CTE)XYBaHUX JKYBAJIIbHUX, M’s13aX IIUHHOTO BIILTY XpeoTa.
3 aHamHe3y BIJIOMO, IO 3 TMAali€HTIB OyJM MCHUXOCOLIAJbHO HE aJanToBaHi Ta

KOKHMM KOHTAaKT 3 COILIlyMOM IMPHU3BOAWB JI0 BITYYTTS HAMPYKEHHS 31 CTOPOHHU
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mienienu Ta Imudi. BigkpuBaHHS pota B cepeaHboMy 2,6 cMm. [lpu omiHimi pyxiB
BiIMiYajach HE3HAYHO BHPaKE€HA KpemiTamis, KOTpa 31 CIIB TMAIli€HTIB, OApa3zy
3HHUKAJIA MICJIs ICUXOJIOTTYHOT cTabLIBHOCTI 200 MMiCIIs JIIKYBaHHS y BepTeOposiora.

[Ipu nomatkoBomy mnpomeHeBomy pociimkenri KT CHILC y mamientiB 1
OIATPYNH  BU3HAYAJIOCHh JIUCTAJbHE TIOJNOKEHHS TOJIBOK HWXHBOI IIENend 3
3BY)KCHHSIM 3a/JIHBOI CYIVIOOOBOI IIUIMHHM, IO BIiANOBITA€ MPOEKINi CyIHMHHOTO-
HEpPBOBOTO KoMImiekcy. Omke, mamieHTd | marpynu MaroTh OETHAHHUMA
NATOJIOTITYHUNA CUMITOMOKOMIUIECKC:IIJBUIIICHHS! TOHYCY >KYBAJIbHUX MsI31B, MS31B
IUIHHOTO BUIIITY XpeOTa, pPEeTpOMO3WIilisl TOJMIBOK HIKHBOI Imenenu. Lle moxke
BKa3yBaTH Ha KOMOIHAIlll0 MAaTOJOTIM 31 CTOPOHM IIMHHOIO BIAAUTY XpebTa Ta
3yOorienenHoro amaparty. MiodaciiaabHuii OOJbOBHIT KOMIIOHEHT € CHMIITOMOM
TUC(YHKIIOHAILHUX CTaHIB B JUISHII TOJIBOK HIXKHBOT IICJICTIH.

[Ipu mpomeHeBOMY MOCIIIKEHHI TAII€HTIB 2 MIATPYNH HE PEECTPYBAJIOCH
3MIIIIEHHS TOJIIBOK HWJKHBOI IIEJeNd B  KOPOHAIbHIN,aKCladbHIM,cariTaIbHIN
npoekiisx. Ormxe, 2 rpyna — mnamieHTH 3 MiodaciiaibHUM CHUHIPOMOM 3
MEepPEeBaKAHHSAM  €TIOJNOTIUHUX TIICHXOCOLIAIbHUX (PAKTOpPIB Ta MOCTYpalbHUX
MEXaHi3MiB.

BucHoBku. OTxe, 32 JaHUMH HAIIOTO JOCIIKEHHS, Y TAIIEHTIB 3HaWICHA
MEBHA KOpEJAIiHA B3a€EMOJIsI MK KIIHIYHUMHU CHMIITOMaMU Ta pPe3yJIbTaTaMu
MIPOMEHEBUX METOJIIB JOCIIIKeHHs. B KIIIHIUHIM XapakTepucTull MiodaciiaibHOro
0O0JLOBOTO CHUMIITOMY Ta CHHJIPOMY IepeBaka€ B CTajili 3arocTpeHHs Oilb Ta
Halpyra He TUIbKM B XKyBaJbHUX aje 1 B M’s3axX IIMTHOro Biaainy xpeodta. ITpu
IbOMY, OOMEXEHICTh BIJIKPUBAHHS POTOBO1 MOPOKHUHHU HAW4YacTIilIEe MOEIHYETHCS 3
PETPOMO3UIIIEI0 TOTIBOK HIXKHBOI IMeNIenH. TakKuM YUHOM, II€ HaJTa€ MOXKJIUBICTH
MIPOTHO3YBAaHHA Ta BUOOPY TAKTUKU JIIKYBaHHS, MYJbTUIUCUUILIIHAPHOTO MIAXOIY
70 HaJaHHS JOTIOMOTH TMAIll€HTaM 3 JUCQYHKINIE0 CKPOHEBO-HIKHBOIIEIEITHOTO

cyrioQy.
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TH®IKYBAHHS JJUXAJIBHUX HIJISIXIB Y XO/II JIIKYBAHHS B
BIJJAIJTEHHSAX IUTAYO0I IHTEHCUBHOI TEPATIIT

Kyxrina €auzasera CepriiBHa

3100yBavKa BUIIIOi OCBITH MEIUYHOTO (aKyJIbTETy
JIHITPONETPOBCHKOTO JIEP>KAaBHOTO MEAMYHOTO YHIBEPCUTETY
HaykoBuit kepiBHUK:

Janyenko €Bren AHaroJiioBu4

BHKJIa1a4 Kaenpu

MEIUITMHU KaTacTpod Ta BIHCHKOBOI MEIUIIMHA
JIHITPOTIETPOBCHKOTO AEPKABHOTO MEAMYHOTO YHIBEPCUTETY
M. JHinpo, Ykpaina

AKTyaJbHICTb. BHACTIIJOK CYKYIHOI i YUCIEHHUX (PAKTOPIB TOCHITAIBLHOTO
1H(DIKyBaHHS TAIll€EHTH BIAJIJICHHS peaHiMallii Ta 1HTEHCUBHOI Teparii CKIaJaloTh
rpyny MiIBUIIEHOTO PU3HUKY PO3BUTKY aHTUOIOTMKOPE3UCTEHTHHUX 1H(MEKIINHUX
ycknagHeHb [1]. ['onoBHe BorHumie 1H(QIKYBaHHS XBOPHUX Y KPUTHYHHMX CTaHax —
AuXajgbHa CUCTEMa, OCOOJIMBO 1€ AaKTyaJbHO IpH MPOBEACHHI pECHIpaTOPHOI
MIATPUMKH, BHACHIJIOK SIKOT PO3BUBAIOTHCA BEHTUIISTOP-ACOLIiOBaHI IMHEBMOHII
(BAID).

Jo daktopiB pusuky po3BuTky BAII, kpiM OCHOBHOTO 3aXBOpIOBaHHS,
MEeTOJIB MTy4HOi BeHTWAil jereds (ILIBJI), namexatb 1 0COOJMBOCTI BEIIECHHS
XBOPUX Yy BIUICHHI aHecTe310J0r1i Ta iHTeHcuBHOI Tepamii (BAIT), mo crnpusitots
BUHHMKHEHHIO 1HQEKIIIMHUX YCKIIaJHEHb: TpUBaJia iHTyOallis Tpaxei abo nepedyBaHHs
TPaXxeOCTOMIYHOI KaHIOJI, HAsABHICTh HA30TacTpaJibHUX a00 HA301HTECTUHAJIbHUX
30H/I1B, METO/IM CaHAIIil Tpaxei.

TakuM 4YMHOM, aKTyaJbHICTb HpoOseMH 1H(QIKYBaHHSA Yy BIAJUICHHAX
peaHiMarlii Ta IHTEHCUBHOT Teparii MOB's3aHa 3 BUCOKOIO 1HBa3UBHICTIO MaHIMTyJIAIIMH,
o0 MiABUIIYIOTh pPHU3UK 3apaXeHHS, a TaKoX aHTUOIOTUKOPE3UCTEHTHICTIO
HO30KOMIaJbHUX 1H(EKIIIH.

Memoto oOanoi po6omu Oyno BU3HAYCHHS ETIOJNOTIYHOI CTPYKTYpH

1H(DIKYyBaHHS JUXAJTBbHOI CUCTEMU MIPH JIIKYBaHH1 Y BiI/IVIEHHI IHTEHCUBHOI Teparii.
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JlocmimxkeHHsT TPOBOAMIIOCS Ha 0asl BIAMUICGHHS IHTCHCHBHOI Teparii JaiTeid
CTapuioro BIKy Ta BIJAUICHHS IHTEHCUBHOI Teparii HOBOHAPOKEHUX ¥y
JIHinponeTpoBCchKiil oOnacHi auTayid kiaiHiyHIA mgikapai (JOIKJI) m. [Inimpo.
JIOCHI/DKEHHIO MiANsranyd JITA Big HapomkeHHs 10 18 pokiB, ski Oymu
rocmiTaaizoBaHi y nepiof 13 ciuns 1o juctonan 2021 p. (3a 11 micsiB).

MetogaMu TIATBEP/KCHHS IMOCTPEaHIMAIIMHOTO 1H(IKYBAaHHSA JUXATbHUX
NUIsIXiB Oynu maHi OaKTepioJOTIYHUX TIOCIBIB HOCA, 3iBa, CHIOTpaxeaabHOI TpyoOH,
TPaxeoCTOMIYHOI KaHIOMI, a TaKOX KJIHIYHI Ta aHAMHECTHUYHI JlaHl, K1 BKJIIOYaIH
MOSIBY TICHS JIIKYBaHHS XPHITIB, >KOPCTKOTO JHWXAHHS, IMIJBUIICHHS BUIUICHHS
XapKOTHHHSI, 3MIHY XapakTepy XapkKoTiHHA (y pa3l BEHTWIALII), a TakoX JaHi
OpOHXOCKOITIT, K1 OYJIU B3SIT1 3 1CTOPIif XBOPOO.

VY Ttabnuii 1 mpeacTaBieHi MOKa3HUKU HMIOMICAYHOTO 1H(PIKYBaHHS JUXATbHUX
IUISXIB BIJHOCHO KIJIBKOCTI TocmiTamizamiid. 3araapHuid moka3sHuk 3a 2021 pik
cTaHOBUTH 8,2% 1H(DIKYBaHHS, 110 € BUCOKUM MMOKa3HUKOM, BPaXOBYIOUYH BUMOTH 0

CTEPWJIBHOCTI B BIJUIIJIEHHSIX IHTEHCUBHOI TepaIlii.

Taoanns 1.
KinbkicTh iHQIKyBaHHA AUXaJIbHUX HLIAXIB 32 2021 pik
B BAIT ta BAITH JOAKJI
o = | 2| A 2| 2 < | 2 =R S | o
T = ) E E 5 T o ) ) = =
o = A = m | @& = =131 52| %
Z |2 alE S| & é 5| & 8| o |5
IR 2| % |&|F Ol@a|KB|IE|”
Bunanku 1121 5 0 2 2 1 1]0]3|3]20
1H(DIKyBaHHS
KinbkicTsb 18 |23 |12 | 16 |24 | 17 |32 |25|22|25| 31 |245
rocriTagi3amnii
[ndixyBanHs, 56(87183|313| 0 |118|63| 4| 0 |12|9,7|8,2
%

VY Ttabnumi 2 mpeacTaBieHa CTPYKTypa iH(IKYBaHHS JUXATBHUX MUISXIB IO
30yAHMKaM Ta JioKai3alii. BusHaueHo, mo y 8 nauieHTiB 3 245 Oynu BIACYTHI J1aHi
MOCIBIB, OJIHAK MpPH ayCKyjbTallli, OpOHXOCKOMIi, 32 JaHUMU PEHTIEHOTpaMu Ta

KJIIHIYHUX TPOSBIB, @ TaKOXX NPHUCYTHOCTI TPaXxEeOCTOMIYHOI KaHioml Oinbiie 2
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TUXKHIB, MOXHa 3pOOMTH BHCHOBOK IMpo OakTepiasibHe 1H(DIKYBAaHHS UXATIbHUX
ITUISIXIB.
Tabumuns 2.
KisibKicTh MO3MTUBHMX MOCIBIB 30y IHUKIB y Pi3HUX JIOKAJI3aLisX

3a 2021 pik y BAIT ta BAITH JOJAKJI

3is | Hic Tpaxeoctomi | EnnoTpaxeansna
YHA KaHIOJIS TpyOKa
Klebsiella pneumoniae (55,6%) 7 6 6 1
Candida albicans (13,9%) 3 0 1 1
Pseudomonas aeruginosa (8,3%) 1 0 2 0
Acinetobacter baumannii (13,9%) 2 1 2 0
Staphylococcus aureus (8,3%) 0 1 2 0

3 20 BunazakiB 1H(}iIKyBaHHA Juiie y 1 mamieHTa HE MNPOBOAMJIACA IITy4YHA
BEHTWIALIA JIereHb. B pe3ynbrari MociBy 31 CIUM30BOi OOOJIOHKM HOCAa y HBOTO OYyB
BUsiBiIeHU Staphylococcus aureus, ane gaHi peHTreHOrpamu, KIIHIYHA KapTHUHA
MOKa3aJId BIICYTHICTh 3allaJIbHUX MPOLIECIB.

Iammi 19 Bumanakie 3 20 € BEHTUISATOP-ACOMIHOBAHUMHU, 3 HUX TUIBKHA B OJHOTO
XBOporo Oyia eHjoTpaxeainbHa TpyOka, pemra 18 Oynu 3 TpaxeoCTOMIYHOIO
KaHIOJIEI0, OCKIIbKUA MoTpeOyBanu TpuBasioi miarpumku LIBJI (Ginbmie 2 THXHIB).
3riHo 13 3aX1THUMH MPOTOKOJIAMU JIOTJIAY 32 XBOPUMH 3 TPAXEOCTOMOIO, i1 3aMiHa
MOBUHHA 3/IIMCHIOBATUCS MOTHXHS [2], TOOTO HEIOTPUMAHHS I11€1 peKOMEeHAAIlT — 11e
Maii’Ke CTOBIZICOTKOBA TapaHTisl PO3BUTKY BEHTUJISITOP-aCOIIHOBAHOT THEBMOHII.

JIns TOpIBHSHHS JIOJAETHCS TaOJUIld IMO3UTHUBHUX IIOCIBIB 13 JUXATBHUX
HUISAX1B maiieHTiB BikoM Bij 18 pokiB [3]. B 000x Tabmuisx 30yanukamu € Klebsiella
pneumoniae, Candida albicans, Pseudomonas aeruginosa, Acinetobacter baumannii,
Staphylococcus aureus 31 3HaunuMm nepeBaxkaHHsM Klebsiella pneumoniae. VY
JOPOCTIOMY BIJIIJIEHHI 10 TIEpeTiueHuX BUIlE 30yHUKIB TaKOX MPHUEIHYIOThCS JIBa

BHUIU CTPCIITOKOKA.
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Taoauusa 3.

KinbkicTh no3uTuBHux nociBiB 30yaHukiB BAIT nias nopocaux [3]

% BIJI 3araJIbHOI KIJTEKOCTI
Klebsiella pneumoniae 34,2
Candida albicans 12,0
Pseudomonas aeruginosa 15,0
Acinetobacter baumannii 5,0
Staphylococcus aureus 7,0
Streptococcus pneumonia 21,4
Streptococcus epidermitidis 54

[TpoGnemaTuka HO30KOMIaNbHUX 1H(MEKIHN 3aranoM, Ta iHGEKIiIH AUXaTbHUX
IUISXIB 30KpeMa, y BuOopi antubaktepianbHoi Tepamii (ABT). Ilpu kminHiuHIMA
ManidecTalii Ta MIATBEPKYIOUUX JaHUX JIOJATKOBUX METOIIB JJIOCIIIKEHHS
HeoOXxiaHO HeraitHo mounHaTH ADBT mie A0 pe3ynbrariB mociBiB Ha (iopy Ta
YyTJIUBICT 7O  aHTHOIOTHKIB [4], nmpore  CTOITh  TWTaHHA  TOPO
aHTUO10TUKOPE3UCTEHTHICTD.

Y BiIAUIEHHSX  IHTEHCHMBHOI  Tepamii  4epe3  TSKKICTb  XBOPHUX
BUKOPUCTOBYETHCSI KOMOIHOBaHE aHTHOAKTeplajbHE JIIKYBaHHS, a TaKOX JIKyBaHHS
3a JOMOMOTOI aHTUOIOTHUKIB IIMPOKOTO CIEKTpa Mii, 110 NPU3BOJIUTH A0 CTIMKOCTI
710 aHTUOAKTepiaJIbHUX MperapartiB [S], [6].

[Ipenaparamu BuOOpy Baxkkux iH(ekiii, Buknukannx Klebsiella pneumoniae,
€ kapOameHemu; Pseudomonas aeruginosa — medajaoCnopuHH, KapOarneHeMH,
minepaiiIin/TazobaktaM 3 aMiHOTJIIKO3uaI0OM abo ¢ropxinomonom; Acinetobacter
baumannii - Bucoki 103u kapOarneHeMis [4].

BucHoBkwu.

1. [Toxa3Huk 1HGIKYBaHHS JUXAJIbHUX LUISXIB MAaLI€HTIB, IKUM POBOIUIH
IBJI, cranoBuB 8,2% mnpotarom poky. 30yaHukamu nux iHdexuiin Oyna Klebsiella
pneumoniae, Candida albicans, Pseudomonas aeruginosa, Acinetobacter baumannii,
Staphylococcus aureus 31 3HaunumM nepeBaxannsm Klebsiella pneumoniae (55,6%).

2. IBJI ne BuxonyBamaca y 5% BunmaakiB, 5% iHTyOOBaHI
eHJO0TpaxealibHOI0 TpyoOKoto, a 1Hmi 90% Oinmbilie JBOX THXKHIB JIeXKAIH 3

TPaXxeOCTOMIYHOIO KaHIOJICI0, OTKE HEIOTPUMAHHS 3aMIHU TPaXxeOCTOMIYHOI KaHIOMI
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HIOTHXKHS — 1€ Mai>ke CTOBIJICOTKOBA TrapaHTis PO3BUTKY BEHTUJISITOP-ACOLIHOBAaHOT
ITHEBMOHI].

3. [IpoGnemaTuka iHGEKIIA JuUXaNbHUX MUIAXIB Yy peaHIMaIliiiHOMY
BIIIIJICHHI B aHTHOIOTHKOPE3WCTEHTHOCTI, IO PO3BUBAETHCS Yepe3 KOMOIHOBaHE
aHThOaKTepiajdbHe JIKYBaHHS, a TaKOX JIKyBaHHS 3a JOMOMOTOI aHTHOIOTHKIB
MIUPOKOTo cnekTpy Aii. [Ipore aHTHOI0TUKOPE3UCTEHTHOCTI HEMOKIIMBO YHUKHYTH,
OCKUIBKH JJI 3HIDKEHHS PHU3UKY JIETAIBHOCTI aHTHOIOTHKOTEpamilo HeoOXiTHO
IpU3HAYATH BIpa3y 3a MepIoi KIHIYHOT MaHidecTalii 0akTepiaabHOol IHPEKIIii.
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OCOBJIMBOCTI XOCHICHOI 1O01IOMOTI'"
B JIESIKUX KPATHAX €BPOIIHA

3opkina Karepuna BikTopiBHa

Cy6ora Anacracia Boroaumupisaa

CryneHntku 6 Kypcy

HayxoBwuii KepiBHHK:

boopo Jlinisa MukoJsiaiBaa

K.M€JI.H., TIOIEHT Kadeapu 3araibHOi

MPaKTUKHN — CIMEMHOT MEJTUIIMHU Ta BHYTPIIIHIX XBOPOO
XapKiBChbKHI HAI[IOHAIbHUN METUYHUN YHIBEPCUTET

M. XapkiB, YKpaina

AHoTanisi. Po60Ty mpucBSUeHO aHalI3y CTaHy XOCIICHOI JJOTIOMOTH B JESKUX
3aKOpPJAOHHUX KpaiHax, a came B Ilompmi 1 Icmanii. IlamiatuBHa pomomora
HaMaraeThCcsl HagaTH NpogeciiiHy, JOKa30By Ta €MIATUYHY BIJANOBIJb Ha MOTpeOU
HEBWJIIKOBHUX XBOPHUX Ta iXHiX cimeil. B Icnanii mopiuno momupae 380000 mroneit 1
50-60% 3 HUX 3aKIHIYIOTb KHUTTS TEPMIHAIBHOIO CTaie€r0 xBopoOu. CrocTepiraerbes
CTpIMKE 3pOCTaHHS KIJIBKOCTI MporpaM 1 MOCIYTr NadiaTUBHOI JOIMOMOTH, OJHAK,
MMOKPAIICHHS JIOCTYIMHOCTI TaJiaTUBHOI JOMOMOTH JUISi BCIX TAIlIEHTIB BCE IIIE
3QJIMIIAETHCS OJIHIEI0 3 MPOoOJeM OXOpoHU 3710poB's. Cepea KPUTHUHHUX TOUOK —
HEJIOCTATHS Ta HECBOEYACHA JOMOMOra il OHKOXBopuX [1, C. 62]. OcobauBocTsIMH
XOCHicHOI gomoMord B [lonbIinl € po3BUHEHICTh MaliaTUBHO-XOCHICHOI JOTOMOTH
BaoMa [1, €. 96]. Takum uYmHOM, TEpeBaror XOCIICHOI JOTOMOTH B YKpaiHi, Ha
BiIMiIHY Bia IcmaHii, € MOXJIMBICTb OXOINWUTH OUIBIINNA MPOIIAPOK HACEICHHS,
O0COOJIMBO OHKOXBOPHMX, a HEIOJIKOM € HEJAOCTaTHS PO3BHHEHICTh XOCITICHOI
JIOTIOMOTH BIOMa y mopiBHsIHHI 3 [Tonbimero.

Kuro4dogi ciioBa: najgiaTuBHO-XOCIICHA JlontoMora, Icmanis, [lonbina, Ykpaina

Beryn. XocmicHa gomoMora — 11e BaXJIMBa CTOPIHKA JKUTTS KOXKHOT JIIOJUHU 3

TEepMiHaJIbHOI 200 HEBHIIIKOBHOIO XBOpoOoIo. [laniaTuBHa gomomora B mepiry 4epry
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CIpsIMOBaHA HA TOJICTIICHHS CTPaXXJaHHS Ta MaKCUMaJlbHE IMOKPAIIEHHS SKOCTI
KUTTS 1UX marieHTiB. Ile mepembavae, mo ¢axiBmi Ta aaMiHICTparis 3aKiIaaiB
najgiaTUBHOI MeIMIMHU OepyTh Ha ceOe 3aBaaHHs 3a0e3ledyeHHsS BCEOIYHUM
JOTJISIZIOM, IO BpaxoBye He jwuiie Gi3uyHi, eMOIliiHI, COIliabHI Ta JYXOBHI aCIEeKTH,
a M TakoXX Te, IO JOMOMOTa HAaJa€ThCsi B creuianbHoMy wicii. lle 3akman 3
0COOJIMBUM aKIICHTOM Ha Mepioj BMUPAHHS 1 YBarorw J0 POJAUUIB y CKOPOOTI.

[MamienTn B 3amyIieHii 1 TepMiHaJIbHIN CHUTyallil MalOTh BHCOKY MOTpely Ta
MOMUT Ha JOTJISA 13 3aTyUYCHHSIM YC1X PiBHIB JIOTIOMOTH B CUCTEMi OXOPOHH 3/I0POB’SI.

[TamiaTuBHAa JOMOMOTa HAaMaraeThCsl HaAaTH MpodeciiiHy, ITOKa30BYy Ta
€MIIaTUYHY BIJIMOBIIb HAa IMOTPeOM HEBUIIKOBHUX XBOPUX Ta XBOPUX Ha Mi3HIX
CcTaaifX Ta IXHIX CIMEMN.

BaxxnmnBo Takoxk 3a3HAYNTH, IO MTOKA3HUKOM JUIsI BUKOPUCTAHHS MaTiaTHBHOI
JIOTIOMOTH TaKOX € BEJIUKUM TUCK (EMOLIMHMM, TPOIIOBUN, HOTapialbHUM,
IOpUIMYHMI) Ha TalieHTa 3 00Ky pOJUYIB, HEMOXKJIUBICTh POJUYAMH CAMOCTIHHO
opraHizyBatu MNOTpiOHMI nOrJIsAL abo BiACYTHICTH pojauyiB B HuioMy. Cucrema
MpaIlioe He JIMIIE JIJI JOPOCIUX, a ¥ I JiTel OyJab-sIKOro BIKY, IO BIJAIOBIIAIOThH
BUILIE MEPEPAXOBAHUM KPUTEPISIM, a TAaKOX MalOThb BPOJKEHI Bagud PO3BHUTKY abo
HACJTIJIKU TTOJIOrOBUX TpaBM [ 1, C. 61].

Mera: BusiBuTH 0c00MMBOCTI XxocmicHOi momomoru B Ilompmii 1 Icmanii 3a
JAHUMHU JITEPaTypPHUX JHKEPEI

Marepian i meroam: aHami3 JiTEpaTypH, sSKa MPUCBSIYEHA CTaHY XOCIICHOI
monomord B ITonemi 1 Icnanii.

Pe3yabTarn Ta 00roBOpeHHs: 3a JaHUMH JITEpAaTypHUX JpKepen, B Icmanii
mopiuno momupae 380 000 mroaeit 1 50-60% 3 HUX 3aKIHUYIOTh KUTTS TEPMIHATHHOIO
CTaJl€l0 XBOpOoOU ab0 3aroCTPEHHSIM XPOHIYHOTO 3axXBoproBaHHs. OJHAK I BEIUKI
MOKa3HUKU HE MOTIPITYIOTh SKICTh CUCTEMU 1 HAJJAaHUX MOCIYT ISl KOXKHOT JIFOIMHH B
ocTaHHi# nepion ii sutTs [3, €. 10].

B Icnmanii crocTepira€TbCsi CTpIMKE 3pOCTaHHS KUIBKOCTI Mporpam 1 MocCiyr
MajiaTUBHOI JOMOMOTH Yy BIJMOBIAb Ha BeMUKUM momut. OgHAK MOKpAaIEeHHS

JOCTYIMHOCT1 TajiaTUBHOI JOTOMOTH [IJIi BCIX TAII€HTIB, BCE IIE 3aJIUIIAETHCSA
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OJIHIEI0 3 TIPOOJIeM OXOpoHU 310poB's. Cepen KPUTUYHUX TOYOK — HEAOCTATHS Ta
HECBO€YACHA JOMOMOTa I OHKOXBOpHX. CTOCOBHO iTe Ta HEOHKOJIOTIYHHX
XBOPHUX € HEJAOCTATHE MTOKPUTTS B JOMAIIIHIX YMOBAX, 110 MOKHA Ha3BaTH MPAKTUYHO
HeicHyrounM [4, C. 43].

TakuM 4YuHOM, aHAJI3 JiTepaTypHHUX [JAHUX [103BOJIIE BHOKPEMHUTH
OCHOBHI I10JIO’KEHHSI ICIIAHCHKOI CHCTEMM:

- CYNpPOBi/ TAaIll€eHTa Ta POAMHU BIIOYBA€THCA BIAMOBIAHO O IXHIX
noTpeo;

- KOMIUIEKCHHM, TOCTYITHUM 1 CIIpaBeIJIMBUI TOTIIS T,

- Oe3repepBHICTh AOTIISIY Ta KOOPAUHALISA PIBHIB IOIOMOTH;

- BIJIKpUTE Ta YECHE CIILIIKYBAHHS;

- eTU4Ha pedIekcis Ta y4acTb Nalll€eHTa Ta POJAUHH Y IPUUHSATTI PIILIEHHS;

- MDKIUCIUIUTIHAPHA KOMaHTHA PO0OTa;

- TeparneBTUYHI /i1 BiZI0OYBalOTHCSI HA OCHOBI Cy4acHO1 JI0Ka30Boi 0asu;

- BIJICYTHICTh AMCKPUMIHALII 32 BIKOM, CTAaTTIO YU OyAb-SKUMH 1HIIHMH
O3HaKaMH.

[TamiaTuBHI BTpydaHHs 0a3yroThCsl Ha MOTpedax MalieHTa Ta POJWHHU, a HE Ha
MO/IOBKEHHS KPUTUYHOTO MOMEHTY KHUTTSI.

[TamiaTuBHa gomoMora BKJIOYa€E B ceOe K MOCAYyrd Ha PiBHI NMEPBUHHOI
MEJIMYHOI JOMOMOTH, TaK 1 Ha PiBHI CHEI1a]i30BaHO1 JOTIOMOTH, KOMIUIEKCHOI OILIIHKU
CTaHy, JIIKyBaHHs, HaJlaHHA 1H(OpMAIIi Ta 3B'SI3KY 13 TOMOMIKHUMU CTPYKTypaMH 32
noTpeou.

Jlornsig Ha qOMY 3arajioM XapakTePHU3YEThCs HATaHHSIM JTOTIOMOTH XPOHIYHUM,
TepMiHAJFHUM Ta 3HEPYXOMJICHHM TarieHTaM. OpraHizarisi 4acTo 3aJIeKUTh BiJ
MICIIEBOTO YTIpaBJIiHHS TMEPBUHHOT MEAMYHOI JOMOMOTHM Ta Horo (iHaHCYyBaHHS.
Hornsg 3a mamieHTaMu  3A1HCHIOETBCA d4epe3 Opurajad TEepBUHHOI MEIUYHOI
JIOTIOMOTH Ta CHEIlialbHI TPYMH MIATPUMKH, KOJIM [OTO BHMAarae cama KOMaHja
MEepBUHHOI JomoMorH. JlomammHsi TocmiTaiizamis 3a3BUYail 3aliMaeTbCsl Kypalliero
TOCTpHX TMpOIeciB abo mpobieM, IO BHHHUKIM 4Yepe3 paHHI BHUIIMCKH 3

TEpaneBTUYHUX YW XIPYpriuHUX BIJJIUIEHb 32 PaxyHOK BIIACHUX PECYPCIB
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3a3HAUYE€HOT0 MEIUYHOTO 3akiany. daxiBii JiKapHI BIANOBIAIOTH 3a 3a0€3MeUeHHs
6asu gomomoru. Ilporpama ngomamHbOrO JOTJSAYy Oa3yeTbcs Ha OCHOBHIN
NepeayMOoBi: “TAIli€HT, 3a SKUM JOTJISIal0Th BJIOMa HIKOJW HE TIOBUHEH mepedyBaTn
B CHUTYallli, AKa Ma€ HWKYUW PIBEHb JOTIISAIY B MOPIBHSAHHI 3 MAI[IEHTOM 3 MOAIOHUM
CTaHOM, SIKUH JIKY€EThCS B CTalllOHAPI.

Komanau miaATpUMKHA BIOMa MOXKYTh 3a0€3MEUUTH MEAWYHUN  JOTIISI
npu6sm3Ho 200-300 HOBUM TaIlieHTaM / Ha PiK 3 TPUBATICTIO BTPY4YaHb MPUOIA3HO
Bix 4 10 12 TuxHiB, 1 20-40 XBOpUM, SIKI OTPUMYIOTh MaJiaTUBHI MOCIYTH O1IbIIE
OJTHOTO POKY.

T'o10BHMMH CKJIAJJOBUMH CTPYKTYPH NAJTIATHBHOI MeIUIMHHA Y JiKapHIX

- O0azoBuii piBeHb: 1 mikap, 1 Mexncectpa + ywacTh Icuxosiora Ta
COIIJIBHOTO MPAaIliBHUKA;
- MOBHICTIO YKOMILJIEKTOBAaHUM: 0a30BUi + Ime 2 CHEIaliCTh Ha MOBHIM

CTaBIIi;

B IHIIMX OO0JIACTSIX TAKOX 3allydaroThCs 1HII (axiBili: ¢i3l0TepaneBTH,
eproTeparneBTH, CBAIICHUKHU, TPOBI30PHU, J1€TOJOTH Ta 1HIIII,

- 3B'I3KM Ta KOHCYJbTAIlll BiJl TaKUX CIEMIaI30BaHUX TMOCIYT, SK
OHKOJIOT'151, JTIKYBaHHS XBOPOO BHYTPIIIHIX OpraHiB, repiaTpis, cCiMeiiHa MEIUIIMHA Ta
THIIUX TUTIOC 1€ THX, 1110 JOTIOBHIOIOTH MaJllaTUBHY MEIUIIMHY, SIK-OT Tepallis 00JIo;

- TAaKOXX PEKOMEHIYETbCS y4acTb BOJOHTEPIB Yy BUIVIAIAl JOAATKOBOIO
KOMIIOHEHTa KOMaHJW IIaIIaTUBHOI JONMOMOTH, IO 3a0e3leYuTh 3B'I3KH 13
CYCH1JIbCTBOM,;

- 3aJIe)KHO BiJI CBOTO Micls po3TamryBaHHs Ta MoximBoctedt KIITIMu
MOXXYTh HAaJaBaTH KOHCYJbTAIll Yy CTalioHapi, B amOyjaTopiix Ta B JACHHHX
CTallloHapax, TeIeQOHOM, MOXKYTh CHPHITH 1HIIMM CIy>k0aM Ta MOXYTb HaJaBaTu
Oe3rnepepBHUI MEAWMYHUNA JOTIIsi pi3HOTO piBHA. KoMaHAM MATPUMKH B CTaIlloHapi
MOXKyTbh oxonutu 200-300 HOBHX NAIIE€HTIB/PIK.

OxpemMO BaXJIMBO BUIUIMTH NallaTUBHY CIYXO0y 1 KIIHIKH JOIOMOTH

CKOPOOTHUM - II€ TaKUW pecypc, SKUM CHeliaIbHO CIPSIMOBAHUN Ha CHPUSHHS
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CKOpPOOTHHUM pOAMYAM, OCOOIHMBO SIKIIO T1 CTPAKIAIOTh BIA 3aTSHXKHOI peakiii rops
(Big 10 mo 20%). Ile 3akmagm abo mporpaMu MpHU 3aKiIanax, Mo HAJAAITh OJU3BKAM
NOMEpIUX peadlITallil0 NPOTATOM TPHUBAIOrO0 TEPMiHy. Y Tporpamy BXOJHUTH SIK
1HAUBITyaJIbHA ToTIoMora (poboTa 3 TCUXO0JIOTOM), TaK 1 TPYMOBI CEAHCH 3 JIIOJbMU,
YTO MPOXOJATh Yepe3 Taky K BTpary. Ha rpynoBux ceaHcax yYaCHMKHU IIISTHCA
JIOCBIJIOM, TPYJHOIIIAMHU Ta YCIIXOM Yy MOJI0JaHH1 TOps.

Bapricts mepeOyBaHHS y cTalioHapi MajiaTUBHOI JOMOMOTH 3a0e3MeuyeThes
JIEP’)KaBOI0 Ta CTPAXxOBOKI MEAMIIMHOIO, ajle TaKOX ICHYIOTh IPUBAaTHI Opuraau
JKapi, IO MPAIOIOTh 33 KOHTPAKTOM 32 BJIACHI KOIITH 3aMOBHUKIB [4, C. 60].

[Toarbcbka MoOAEHL HaANaHHA MaJIaTUBHOI JOIOMOTM Mae€ JBlI TUIKH:
CTaIllOHapHa, 110 HaiyacTime GyHKIIOHYE MPU OHKOJIOTIYHUX BIIJIJICHHSX BEJIUKUX
JiKapeHb, 1 TaK 3BaHa «JIOMAIllH», CTBOPEHA Y XBOPOro BAOMA. 3PO3yMUIO, IO JJIs
OUTBIIOCTI MAIIEHTIB OCTAHHIM BapiaHT € HAMOUIbII MPUWHSITHUM, OCOOJUBO IMpHU
HassBHOCTI BCIX BIAMOBIIHUX yMOB. JIyisi O1MbIIOCTI JIfoAel HaWOUIbII BaKIMBUM €
MUTaHHSA TOTO, 100 X BMUPAHHS Ta/4d CMEPTh BIOYJIUCS B OTOYEHHI CIM i, APY3iB, Y
BJIaCHOMY OYIMHKY, JI¢ BOHU IOYYBalOTh ce0e Kpaile — 1 e € MPIOPUTETOM JIsl
XocricHoi jJoroMoru [5, €. 218].

CramioHapHU# XOCITIC MPU3HAYCHUN JIJIST TUX, XTO 3 PI3HUX MPUYUH HE MOXKE
nepedyBaTH B JOMAIIIHIX YMOBAaX, a TAKOK OXOILIIOE MMAII€HTIB, sIKI HE MAlOTh P1IHUX
a00 SIKIIO TXHI POJIUYl HE MOXYTh 3a0e3reunTu iM HanexHui gorisa. Lls ycranosa
3HAYHO MEHIIIA BiJ] TOCIITAII0 Ta 3Ha4HO OlnbIa 3a amOynaropito. ['ooBHa nepeBara
nepeOyBaHHs MALEHTIB MOJATaE y 1110J000BOMY HArjsil MEAUYHOIO MEPCOHAILY —
Meacectep Ta JikapiB. OKpiM 1OTO, B MOBCSKAEHHOMY IIKJIYBaHHI 32 XBOPUMU
BUKOPUCTOBYIOTh JIOMIOBHEHHS 10 JIKAPChKUX 3acO0iB (B TOMY 4YHCII CHIBHHUX
OMIOiIHUX AaHAJBIE€TUKIB) 1 CTAaHAApTHI MepeB’sa3yBajbHI Marepiaaud Ta 3aco0u
JOTJISiAYy 3a Talll€eHTaMH, CIeniaibHi (YHKIIIOHANBHI JIKKa 3 MMHEBMAaTHYHUM
PETYJIIOBAaHHSAM HOTO TOJIOXKEHHS 1 BUCOTH, CHEIialbHI MaTpamy i 3armo0iraHHs
MPOJICKHIB, HACOCHI cUCTeMU s 1H(]Y31M, cedo- Ta Kajlompuiimadi, JuxaibHa
amaparypa Ta IHII 3aJIeKHO BiJ MOXJIMBOCTEH Ta HANPABJICHOCTI IOTO XOCIICHOTO

BUIIUICHHS TTPUIIaIISL.
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Ha BigmiHy BiJ IIbOT0, XOCHICHA JOMOMOTa BOMa MpHU3HAYEHA JJIsi JOPOCIHX
Ta JITEH, SKUM CiM’sI MOKE 3a0€3MEeUNTH HAJICKHUN JOTJIS Ta MOXKE MOA0ATH TMPO
BCEOCSDKHE OIIKYBaHHS IOMHUpAIOYMM wieHaM ciM’i. Bcl iHIN maimieHTH, K1 He
BHUMAararoTh MOCTIMHOI 1 aKTUBHOI Teparlii, MOBUHHI OyTH i/ OMIKOIO «JIOMAIIHbOTO)
xocmicy. lle yMOBHO MOKHa TOpPIBHSATH 3 BIJABIAYBaHHSM Ta TypOOTOIO CIMEHHOIO
JiKaps, aje 3 TI€ PI3HUIICI0, IO TAKWX TMAIllEHTIB HaWyacTillie BIABIAYyE JiKap-
OHKOJIOT a0o0 JocBigueHHi ¢axiBelb 3 AOMIAAY 32 OHKOXBOPUMH Ta I1HIIMMHU
HEBUJIIKOBHUMH XBOPOOAMH.

BaxnuBy posb B SKOCTI HaJaHHS JOBTOTPUBAJIOl MaIiaTHBHO-XOCIICHOT
JOTIOMOTH BIJIBOASTH PO3MOALTY OOOB’A3KIB y KOMaH[1 (paxiBLiB, SIKI OMIKYOTBHCS
TSHXKKOXBOPHUMHU TarlieHTaMu. Bubip Jpkeperna ncuxoJioriyHol JOTIOMOTH 3aJI€KUTh BijT
MOTJISAIB POJUHU 1 XBOPOTO — 1€ MOXe OyTH (haxiBelb-IICUXOJOr YU JTyXOBHHK-
KareJaH.

VY Tlonpmi momicsyHa miata 3a nepeOdyBaHHS B 3aKJIajl BIJAMOBIIA€E KOIITaM,
exkBiBasiecHTHUM 70 % Big nmoxoay mnamieHta (MEHCIA YW 3apo0iTHA TJIaTHS).
HampaBnennsi maiieHTa 70 TaKoro IIEHTPY BUMAara€ 3amuTy Ta HampaBleHHS Bijl
JiKapsi, KOMii BUMMCOK 13 JIIKApHI Ta THIIUX MEIUYHUX 3aKJIaJliB, 1€ 0OCTE)XYBaBCs Ta
MPOXO/IMB JIIKYBaHHS TMAalll€EHT, MEJICECTPUHCHKOTO BUCHOBKY 3 00CSTY MOKIIHUBOTO
JOTJISIAY 1 3roM TarieHTa. Takok He0OXiIHI JOKYMEHTH, 10 MATBEPIKYIOTh CyMYy
0Xoay maiieHTa (ado IOpUIMYHE TOTOJKEHHS 1HIIOT 0COOM, sfKa 3000B’SI3y€ThCA
HECTH BUTpaTH 3a mnepeOyBaHHS MaIll€eHTa B 3aKJajl) 1 pO3UT MEHCIi Yu BIJCOTKIB
3apo0iTHOT IJIaTH 3a MepeOyBaHHs B 3aKJIaJli Ha BU3HAYCHHH TIepio [6, C. 24].

BucnoBok: TakuM 4MHOM, NEPEBarol0 XOCMICHOI JAOMOMOTM B YKpaiHi, Ha
BimMiHYy Bix Icmanii, € MOXIJIMUBICTh OXONUTH OUIBIINK MPOMIAPOK HACEICHHS,
OCOOIMBO OHKOXBOPHMX, a HEIOJIKOM € HEIOCTaTHS PO3BUHEHICTh XOCIICHOT
JI0TIOMOTH BJioMa y nopiBHsHHI 3 [lonbmero. J{ns Ykpainu, sika CTOITh 1€ TUIBKU Ha
MOYATKy IIISAXYy CTBOPEHHSI XOCITICIB Ta MajiaTUBHOI JIOTIOMOTH, OaraTopiuHuil siK
MO3UTUBHUM, Tak 1 HeraTWBHUM nocBif Iloabmyl Ta Icmanii — € Oe3mimauMm. Bin
noTpeOye BUBYEHHS W OCMUCICHHS. TOMy NpPakTU4YHI KOHTAKTH 3 €BPONEHCHKUMHU

Jiep’KaBaMH B 1IbOMY IMMUTaHHI € aKTyaJIbHUMH Ta NOTPEOYIOTh PO3YMIHHS JIE€P>KABH,
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BJIa/IM Ta CYCIIJIbCTBA, IO «CMEPTh, II€ TE, 110 YK€ KOXKHOTO 3 HACH!
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BUBUYEHHS IUHAMIKHU ETIOJOITYHOI CTPYKTYPU
YMOBHO-TTATOI'EHHOI MIKPOBIOTHU ITPU PUHITAX

KoBasenko Haraunis LnaiBna

K.0.H., IOIIEHT,

Bosk Oaekcanapa OJieriBHa

K.MEJI.H., JIOLEHT

XapKiBChKUM HAIllOHATLHUM MEIMYHHUIN YHIBEPCUTET,

M. XapkiB, YKkpaiHna

HogikoBa Ipuna Boroaumupisna

3aBijlyroua 0araTonpo@iIbHO1 KIIIHIKO-A1arHOCTUYHOI JIabopaTopii
KomyHansHe HEKOMepIiiiHE T1AIPHEMCTBO

XapkiBChKOi 0051acHOT paju «ObacHa KIIHIYHA JiKapHS
M. XapkiB, YKkpaina

Beryn. CinnszoBa 000JIOHKa HOCA JIIOJAMHHM € MEPIIOK) TOYKOK KOHTAaKTy 3
3a0pyIHEHHSIMU HABKOJIMIIIHBOI'O CEpPEIOBUINA, 1110 BauxarThes. [lonibHo a0 Toro,
AK MIKp0OOiOoTa KHUIIIEYHHKA MOKE 3aXHUIATH CIH30BY OOOJIOHKY KHIIEYHUKA 3a
JIOTIOMOTOI0 IMYHHOI peryJisiiiii, MikpoOioTa CJIU30BOi OOOJIOHKHM HOCa, MMOBIPHO,
BIJIiIrpa€ BaXXJIMBY POJIb B IMYHITET CIIM30BOI OOOJIOHKH.

[laTorenes 3amaqbHUX 3aXBOPIOBaHb HOCA TOB'SI3aHUM 3 PI3HUMH (haKTOpaMH,
TaKUMHU SIK aHATOMIYHA CTPYKTypa, CHAJKOBICTh Ta HABKOJIMIIHE CEPEIOBHUILE.
Hazanbna mikpo6ioTa rpae KJIHOYOBY poJib KOOpAHHAIIT (DYHKIIM IMyHHOI CHCTEMH.
Ha BUHHMKHEHHSI Ta PO3BUTOK 3alajieHHss HOCA I1CTOTHO BIUIMBA€E JTUCHYHKIIS
MikpoOioTu. [1].

[TopoxHuHa HOca Ge3nmocepeIHHO TOB'sI3aHa 13 30BHINIHIM cepefoBuiiieM. [1pu
BJIMXaHHI HOCOBAa IOPOXXHWHA MOXKE O€3IOCEPEIHhO KOHTAKTyBaTH 3 PI3HOIO
MIKpOOiOTOI0, TPHOKOBUMH CIIOpaMH Ta 3a0pyAHIOIOYUMH pedoBUHAMH [2].
Mikpo6ioTa nepeH»01 YaCTUHHA HOCA 3[I0POBUX JOPOCITHUX 3A€OUTBIIIOTO CKIAAAEThCS
3 aKTUHOOaKTepiH, GipMiKyTiB Ta mpoTeodakTepiit [3]. JoCTiAHUKN HOCTIIKYBATIU
mepeaHi BTk Hoca 236 3I0pOBHX JOPOCIMX 3a JOIMOMOTOI MasKiB 3 Hoca 1
aiimmn BucHOBKY, 1o Staphylococcus, Propionibacterium, Corynebacterium ta
Moraxella Gyau HaiGiIbII TOMIMPEHOIO MIKpPOOIOTOIO B 1X MEpeaHiX Biajiiax HOca
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[4].

3anaibHI MEXaHI3MH, [0 MOIYIIOIOTHCS KOMEHCAJhbHUMH Ta MAaTOTCHHUMH
OakTepisiMU, CHOPUSIIOTH (POPMYBAHHIO 3aXBOPIOBAHHS, KPIM CIPOILEHOTO YSBICHHS
opo Te, M0 OJAWH MIKpPOOHMI MAaTOreH B3Aa€EMOJI€ 3 TOCIOAapeM Ta BHKIIHUKAE
3aXBOPIOBaHHS. 3BUYAHO, XpOHIYHI 3amlajbHl 3aXBOPIOBAHHA MOXYTh OyTH
pe3yabTaToM MpsIMOi OakTepianbHOI 1HBa31i Ha MOBEPXHI CIM30BUX OOOJIOHOK, IO
NPU3BOAUTH 70 TOpYIIEHHS Oap'epHOi (QYHKIII, CKOOPAMHOBAHOTO BPOKEHOI Ta
aJanTUBHOI IMYHHOI BIATMOBIZI Ta TOCTPOi 3alajbHOI BIAMOBIII. 3aXBOPIOBAHICTH 1
1H(OPMOBaHICTh MPO HOCIKCTBO MeETHHMIIH-pe3ucTeHTHoro S. aureus (MRSA) y
MepeHIX BIIJAUIAX HOCA OCTAHHIM 4acoM 30UIBIIMIKMCS 1, SIK BiJOMO, CHPHSIOTH
iH(DIKyBaHHIO 00JIaCTI XIpYypriyHOTO BTPYy4YaHHS Ta YTBOPEHHIO OIOIUIIBKH,
MOBUIBHOMY 3arO€HHIO CJIM30BOi O0OJIOHKH MICIIS €HI0CKOMIYHOI XIpyprii mazyx Hoca
Ta MPU3BOJUTH J0 YCKIAAHEHb 3araJibHOTO 3aXBOPIOBaHHS [5].

Mera pochigskeHHsi: BHUBYCHHS JMHAMIKMA €TIOJOTIYHOI CTPYKTYpH Ta
€KOJIOTIYHUX MMOKAa3HUKIB YMOBHO-TIATOT€HHOI MIKPOO10TH MPU TOCTPUX PUHITAX.

Marepiaau i metoau. Y poOOTI BUKOPHUCTaHI PE3yJIbTATH OAKTEPIOIOTIUHUX
JOCIIKEHb 3MHUBIB 3 HOCA XBOPUX Ha TOCTpl puHITH, npoBeaeHux y 2010, 2015 1
2021 poxkax. Bcroro 6yno obctexxeno 307 xBopux. bakrepionoridyde Jg0CiiKeHHS
MOJISITaJio 'y BUAUICHHI Ta 1AeHTU(IKAIi YKUCTOT KYJIbTYpH MIKPOOPTaHI3MIB 3a
MOP(OJIOTIYHUMH, KYJIbTypaJIbHUMU Ta O10XIMIYHMMHU BIJIACTUBOCTSMH  3T1JIHO
HOPMATUBHUX JIOKYMEHTIB [6].

ExonoriyHy  XapakTEepUCTHKy MIKpOOIOTHM 3[IMCHIOBAIM 32 1HAEKCOM
MOCTIMHOCTI [7], SIKMHA pPO3paxoBYBaJM Ji KOXKHOTO BHJY MIKpOOPIaHI3MiB SK
BIJICOTOK BiJ] 3arajbHO1 KIJIBKOCTI JOCIIKEHUX IITamiB. BiAMOBIIHO 10 OTpHUMaHUX
3Ha4YE€Hb 1HAEKCY BCl BUAM MOJUIMIIM Ha MOCTIMHI a0o momiHaHTHI (iHaekc > 50%),
pinkicHi abo moaaTkoBi (25%< iHmekc < 50%) 1 Bunaakosi (iHAEKC < 25%).

HIi7bHICTS MIKpOOHOT HOIYJISLIT BHU3HAYAIN 3a KUTBKICTIO
KOJIOHIEYTBOPIOIOYHX OJMHUIL B | MJI KJIIHIYHOTO Martepiaiy, sskui Bupaxkaiu sk Ig
KYO/mn.

Pe3yabTaTu Ta 00roBopeHHs. Ycroro 0yino BUAUIEHO Ta iieHTudikoBaHo 124
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mramu y 2010 pori, 89 mramiB y 2015 poui 1 92 mramu y 2021 pori (tadun. 1). 3a Bei
POKH CIIOCTEpEKEHHsSI HaWdacTillle BUAULINCS TPaMIO3UTHBHI OakTepii, a came
95,2% y 2010 p. 1 mo 91 % y 2015 1 2021 pp. Haitnommpenimmmu cepen HUX Oyiau
cradimokoku S. aureus i S. epidermidis. 3a manumu 2010 p. i 2021 p., HaAOUTBII
nommpeHumM 0yB S. aureus (58,9 % i 41,3 % BianosigHO), yactka S. epidermidis Oyma
21,8 % 1 39,1 % signosigHo. Y 2015 p. mepeBakHa OUIBINICTH IITamiB Oynu S.
epidermidis (45,8 %) 1 S. aureus (37,0%). Pi3HI BUAM CTpPENTOKOKIB OyiH
ineHTudikoBani y 9,6 % Bunaakis y 2010 p., y 2,3 % y 2015 p. 1y 1,1 % y 2021 p.,
npuaoMy S. pyogenes Buminscs numie y 2020 p. YacTka €HTEpOKOKIB 3 4acoM
Maibke He 3minunacs (Big 2,3 % y 2010 p. 12015 p. 10 3,3 % y 2021 p.). Y koxxHOMY
MepioJii CIIOCTEPEKEHHSI BUSIBISIUCS HENMATOTEeHHI KopuHeOakrtepii, a came y 3,2%
BunajakiB y 2010 p., y 5,6 1 5,5 % y 2015 p. 1 2021 p. BianosigHo. I'paMHeraTuBHI
OakTepii Oynu mpeacrasieni E. coli, K. pneumoniae i B oguunyaux Bumagkax C.
freundii i P. mirabilis. Ix uacTtka ctanosuna 3,2 %, 7,6 %1 5,4 % y 2010 p., 2015 p. i
2021 p. BignmoBigao. K. pneumoniae mouwana Bumuratucs 3 2015 p. I'pudbu pony
Candida Takox 3'sBuincs B KiIiHIYHOMY MaTepiam 3 2015 p. i iX 4acTka CTaHOBHWIIA
2,3 % Tta 3,3 % y 2021 p. YV nepeBaxkHiil OUIBIIOCTI MIKpOOPTaHi3MH BUILISIIACS B
MOHOKYJIbTYP1, IBOKOMIIOHEHTHI1 acoIfiailii 0ynu BusBieHi y 5-6 % xBopux.
Taoauusa 1
BupoBuii K12 HA €KOJIOTIYHA XAaPAKTEPUCTHKA OKPEMUX NPEACTABHUKIB

MiKpP00IOTH IPH PUHITAX

2010 pix 2015 pix 2021 pix
Mikpoopranizm Kinekicte Innexc Kinekicts Innexc Kinekicts Innexc
MTaMiB | MTOCTIMHOCTI ITaMiB | MOCTIMHOCTI | INTaMiB | MOCTIHHOCTI,

% % %
S. aureus 73 58,9 33 37,0 38 41,3
S. epidermidis 27 21,8 39 45,8 36 39,1
S. haemolyticus 0 0 0 0 1 1,1
S. anhaemolyticus 4 3,2 0 0 0 0
Streptococcus 7 5,6 2 2,3 1 1,1
rpymu Viridans
S. pyogenes 1 0,8 0 0 0 0
E. faecalis 0 0 2 2,3 3 3,3
E. faecium 3 2,4 0 0 0 0
C. pseudodiphthe- 4 3,2 5 5,6 3 3,3
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riticus

C. xerosis 0 0 0 0 2 2,2
K. pneumoniae 0 0 4 4,5 4 4,3
E. coli 3 2,4 1 11 1 1,1
C. freundii 1 0,8 0 0 0 0
P. mirabilis 0 0 1 11 0 0
Candida spp. 0 0 2 2,3 3 3,3
Bceworo 124 100 89 100 92 100

3a 1HJEKCOM MOCTIHHOCTI, JOMIHAHTHUM BHJOM OYB S. aureus mpoTsIroM BCIX
POKIB criocTepekeHHs, 10 sikoro y 2015 i 2021 pokax momyuuBes i S. epidermidis.
[ami Bumm Oaktepiit 1 rpubm pomy Candida, 3a 1uM mOKa3HUKOM, OyiH
BUITAJIKOBUMH.

[Toka3HMKH MIKpOOHOTO HaBaHTaXCHHS CTaHOBWIM g S. haemolyticus —
8lgKYO/min, C. xerosis — 7,5, C. pseudodiphtheriticum — 5,0, S. aureus 5,5,
K.pneumoniae — 5,3, Candida spp. — 3,7, a mis iHmMX BUIIB OakTepiii Oyin
npeacraBieHi B mexax 3,0-3,4 1lg KYO/mn. Bucokuili piBeHb MIKpOOHOIO
HaBaHTAXXEHHS JIJIT OUIBIIOCTI BHJIIB MOXE CBUIUMTH IMPO IXHIO €MiAeMIOIOTIUHY
3HAYUMICTh Y (POPMYBaHHI1 BOTHHILA 3aMATFOBAIBHOTO MPOIIECY.

Ha puc. 1 mpeacraBieHi MOPIBHAJIbHI XapaKTEPUCTUKU MIKPOOPTaHI3MIB 3a
iHgexkcom moctiiaocti 3a 2010, 2015 1 2021 poku. [IpoTsarom mociiKeHOTo Iepioay
HE3MIHHOIO 3aJIMIIAEThCS TPOBiAHA posib S. aureus i S. epidermidis. Xova yactka
S.aureus 3menmmiaca mopiBHgHO 3 2010 pokom, BiH pa3oM 3 emijepMalibHUM
cTaJIOKOKOM HAJEXKHUTh J0 JOMIHAHTHUX NPEICTABHHUKIB MICIEBOTO MIKPOOiOMY.
[MpencraBaunTBo S. epidermidis y mochimkeHOMY MiKpoOiOIIEHO31 HATOMICTB
30uTbmmiIocs 3a octanHi 11 pokiB. Cepen BUNAAKOBOT MIKpOOIOTH BUSIBISUIUCS
reMOJIITUYHUN CTPENTOKOK, €HTEPOKOKH, HENaTOTr€HHI KOpUHEeOaKTepli, KHIIKOBa
nanuuka, kieociena. Crocrepiramacss TEHACHIS A0 3pOCTaHHS KUIBKOCTI TpHOIB

poay Candida.
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Mikpoopranizmu
Puc. 1. YacTtoTra BUALIeHHSI MIKPOOPTaHi3MiB i3 HOCAa XBOPUX HA PUHITH

TakuM 4YMHOM, TIOPIBHSUIBHI — JOCHIJKEHHS ~ €TIOJOTIYHOI  CTPYKTYpH
MIKpOOIOMY HOCa XBOPHUX Ha TOCTpl PHUHITH, NOpoBeleHl mnpoTsroM 11 pokis,
OKa3ajy, [0 He3BaKalouu Ha 3MCHIIECHHS 4acTKu S. aureus i S. epidermidis, Boxu
3aJIMIIAIOTHCS JTOMIHAHTHUMH HAceJIbHHUKaAMH HOCA, a MIUIBHICTh 1XHBOI KOJOHI3aIll
CBIIYUTH MPO OCHOBHY POJib Y (pOpMyBaHHI MIKpOOIOIIEHO3Y M y4acTh y 3amajibHUX
nporiecax. l[lpuennanHs BUIAIKOBUX TNPEICTABHUKIB HOPMAJIBHOI MIKpOOiOTH 3
BUCOKMMH TIOKa3HMKAMHM KOJIOHI3ALIMHOI HIUIBHOCTI MOX€ OYyTH NIPUYHUHOIO
yCKIaAHEHHS 1H(EKIIIHHOTO TpoIIecy.

BucHoBku. 3a maHUMHM 1HAEKCY TIOCTIMHOCTI Ta PIBHSI KOJIOHI3AII],
MPEICTaBHUKH HOPMAaJIbHOI MiKpoOioTH jroauHu S. aureus i S. epidermidis maroTh
€MiZIEMIOJIOTIYHE 3HAYCHHSI Y PO3BUTKY 3aMajiOBAIbHOTO MPOLIECY MpU PHUHITAX 1
MOXYTh YCKJIAQJHIOBaTH Tepedir 3aXBOpIOBaHHSA. BpaxyBaHHS €KOJOTIYHUX

MOKa3HUKIB MIKPOOIOIEHO3Y [OIIJIBHO TpH BUOOPI TAKTUKH TPOTUMIKPOOHOT

Teparii.
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BIIJIUB METOJUKU ®I3UYHOI PEABLIITALIIL HA JIESKI
MMOKA3ZHHUKHU NICUXTYHOT O 310POB'S1 Y HAIIEHTIB 3
KAPAIOJIOTTYHOIO IMTATOJIOI'IEIO

Piznuk Osbra IBaniBHa

K.ME/I.H., JOLEHT

3anopi3pKuii AepKaBHUN METUYHHUI YHIBEPCUTET
M. 3anopixoks, YKkpaina

Introductions. B nmanmit wac mnporpamm peaOimirtamii Ta BTOPHUHHOI
npoduIakTuku imeMiyHoi xBopoou cepus (IXC) ycmimHO BUKOPUCTOBYIOTH Y
KpaiHaX 3 PO3BUMHEHOI0 EKOHOMIKOIO. Y IMX KpaiHaX 3a OCTaHHI JECATUIITTSA
CMEPTHICTh BiJl CEpLIEBO-CYJIMHHUX MPUYUH CKopoTmiaca Ha 2,5 - 3 % Ha pik. Le
CTaJIOCA 3aBJISIKM 3aCTOCYBaHHIO HAYKOBO - OOTPYHTOBAHHMX IpOrpaMm peadimirtailii Ta
BTOpUHHOI Tpodinaktuill. di3uyHi HaBaHTAKEHHS MAalOTh BUPAKCHUIN BIUIMB Ha
MO30K, MOXKYTh 3MEHIIIUTA CUMIITOMU JIETIPECIi 1 TPUBOXKHOCTI, MOJIMIIUTA HACTPIH,
MIHIMI3yBaTU MEHTaJIbHUN CTPEC, BUKIMKATU Yy MAILIEHTIB MO3UTUBHY CaMOOLIHKY,
3'SIBISIETHCS MOXJIMBICTH TOJIMIIEHHS KOTHITUBHUX (YHKIIH, 0COOIMBO y o0ci0
MTOXHJIOTO BIKY.

Aim. BuBueHHS BIUIMBY JiKyBaJIbHOI (Di3MYHOT KYJBTYPH Ha TICHXOJOTIYHUN
CTaTyC TMAI€EHTIB TMOXWJIOTO BIKYy KapAiOJIOTIYHOTO MNpOQiI0  MPOTIroM
MOCTCTAI[IOHAPHOTO eTamny peadimiTarii.

Materials and methods. J{ns peamizarii BCTaHOBJACHHUX 3ajad, HaAMH OYJI0O
BHBYCHO CTaH 48 MAaIll€HTIB, SKI 3HAXOIWIWCS I HATJISJIOM B KIIHII Tepamii Ta
peabumiTamii cyrioOiB 1 xpebta, M. 3amopixxksi. B rpymy crocrepexxeHHs Oyio
BKJIFOYEHO MAI[I€EHTIB MOXUJIOTO BIKY 3 MOPYLIEHHAM MCUXOEMOLIMHOIO CTaHy Ha TJi
XPOHIYHUX KapJ10JIOTTYHUX 3aXBOPIOBAaHb Ta 46 maiieHT KOHTpoJsHOI rpynu. Cepen
HUX B TPYIIi CIOCTEpeKEHHs: 40yoBikiB — 16 (33 %), xxinok — 32 (67 %), cepemHiii
BiK 4OJIOBIKIB ckiaaaB /1,4 £ 6,1 pokiB, xxiHok — 67,6 & 4,4 poku. KontponsHa rpyna
Oyna TMOpIBHSHHA 32 CTATTIO Ta BIKOM 3 TIPYIOI0 crocrepexeHHs. B mporeci

peabuLmTallitHMX 3aXO/AIB BCl MAIllEHTH OTPUMAJIM KOHCEPBATHMBHE JIIKYBaHHS, SIKE
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3aCHOBAaHE Ha KOMILIEKCHIM MeToauill. MeToaukKa BKIIOUaja Macaxk, I030BaHe
BUTATYBAHHS XpeOTa (3HATTA HAMpyrW, PO3BAaHTAXKEHHS), MUXaIbHY TIMHACTHKY,
peduekcorepamnito, BepTeOpo —  CyrJIOOOBY TIMHACTHKY 3  €JeMEHTaMu
MOCTI30METPHUUHIN peliakcailii, cyriio00By TIMHACTUKY 3 MOCTYIOBUM BHUPOOJICHHSIM
IEBHOTO CTepeoTuny pyxiB. [IcHXOJIOTTYHMI KOMIOHEHT 370pOB'S BHUBYABCS 3a
JOTIOMOTOI0  IIKaJl: TCHXIYHE 370pOB'S, poiboBEe (DYHKIIIOHYBaHHS, OOYMOBJICHE
EMOLIIMHUM  CTaHOM;  coIlialibHe  (YHKI[IOHYBaHHS;  JKUTTEBA  AKTHUBHICTb.
MarematnyHa oOpoOKa JaHMX MPOBOJMIACS 3a JOMOMOIOI0 MaKeTa CTATUCTUYHHX
nporpam STATISTICA 12.0 (StatSoft inc.) 1 makeTy CTaTUCTUYHOTO aHAII3Y
Microsoft Excel 2010.

Results and discussion. Orjinka MCHXOEMOIIHOrO CTaHy MAI[iEHTIB OCHOBHOI
Ipynu TOKa3zaja HasSBHICTh BUCOKOTO pPIBHS TPUBOIM 32 IIKAJIOK CAMOOLIHKH
0CcOOHUCTICHOT Ta peakTuBHOI TpuBoru Cmiundeprepa, MIKaJIOK CaMOOIIHKA TPUBOTU
[Iluxana 1 TOCHITAIbHOI IIKAJOK OI[IHKKM TPUBOTU B TMOPIBHSHHI 31 3JOPOBHUMHU.
Cy0'eKTUBHO BIJUYTTSl BHYTPIIIHBOI TPUBOTH IMPOSBISIOCA y MALI€EHTIB HASIBHICTIO
BHYTPILIHBOI ~HANpYTrH, 3aHENOKOEHHS, TMOYYTTS CTpaxy, IOPYLUIEHHS CHY,
BEre€TaTUBHOI AUCHYHKLII y BUIJISIAL TaxiKap[ii, MITIUBOCTI. Y TOM XKe 4Yac y IHX
XBOPHUX CITOCTEpirajacsi BUpa)keHa Jenpecis, OlliHeHa 3a IIKAJIO JEMpecii 1 MIKaJIO0
camootinku aenpecii Llynra. Ha ronosHi 60511 ckapxunucs — 40 (83,3 %), TpuBokHI
posnaau Bigmivanu — 18 (37,5 %), mopymieHHs aCTEHIYHOTO XapaKTepy BiJl3HAYAIUCS
y 36 (75 %) narientiB. CUMOTOMH Jenpecii Ta po3jiaaud HACTPOI BUSABILIUCS y 40
(83,3 %) mamieHTiB. BijbIl HIX y TOJOBUHU MAIlIEHTIB, MEPEBAYKHO KIHOYOI CTaTi,
OyJl0 BUSIBJIEHO CHJIBHUM KOpPEJSIIIHHUMA 3B'SI30K 3 00JeM B JUISIHII cepus 1
nopymeHHsM cHy (r = + 0,82). besconns manu 44 (92 %) marrieHTa, 3 HUX Maibke
66% ckianu mamieHTH 40JI0BIYOi CTATTI. 3a pe3yibTaTaMi aHKETYBAaHHS BCIX XBOPHX
MOKA3HUK SIKOCTI JKUTTS 3 BHUKOPUCTaHHSIM onuTyBajdbHHKAa OcCBecTpi CKIaB
(65,3+7.4) %.

[Ipu anamizl BiAAAJEHUX peE3yJbTaTIB MPOTAroM 6 MICALIB Kypcy (i3uyHOi
peabimitarii BiAMIiYaau MOJIMIIEHHS camomouyTTss Ta Hactporo 40 (83,3 %)

NAIi€eHTIB, 3MEHINEHHS BHYTPINIHBOI Hampyru Ta piBHS genpecii 36 (75 %),
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HOpMaTizallsi cHy croctepiranacs y 32 (67 %) xBopux, (p<0,05). Bci mamienTn
3BEpHYJIM yBary Ha 3MEHIICHHS €IMi30/iB 3arOCTPEHHS OCHOBHOI Kapi0JIOT1YHOI
MaTOJIOT].

Conclusions. Takum uwHOM, OysO0 JOBEICHO, IO (i3WYHI HABAHTAXKCHHS
MOMIPHO1 1HTEHCHUBHOCTI MOXYTh BIUIMBAaTH HE TUIbKH Ha (I3UYHUN CTaH, ane u
MOJIMIITYBaTH TICUXOJIOTIYHUNA HACTPiM TMAIlIEHTIB TOXHJIOTO BiKY, BHKOHYIOUHU
KapA10MPOTEKTOPHY 1 HEHMPOMPOTEKTOPHY Mif0. K y KOHTPOJIbHIA TpyImi, Tak 1y
XBOPUX 3 XPOHIYHMMH 3aXBOPIOBAaHHSIMH CEpISl  Bi3HAYAIOCS JOCTOBIpHE
MiBUIICHHS CTPECCOPHOI  CTIMKOCTI, 3HIKEHHS TPUBOXKHOCTI 1 Jempecii,
MOJIMIIEHHS HACTpPOI 1 CHY. BKIIOYEHHS B Tepamilo y TakuX MAalll€HTIB, SKI
3HAXOASATHCS Ha IOCTCTAIllOHAPHOMY e€Tarll KOMIUIEKCHOi (i3uyHO1 peabumirtaiiii,
MOJK€ CIIPHUSITH HE TIJIbKU YCYHEHHIO TPUBOXKHO - JETPECUBHUX 1 ICHXOBET€TaTUBHUX

pOSJ’IElI[iB, aJiec ¥ 3MEHIIUTH IIPOsABU OCHOBHOI'O 3aXBOPKOBAHHA.
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AKICTD ’KUTTSA TA PEABIVIITAIIA XBOPUX HA I'VITAJIBHI
IMYXJIMHAU I'OJIOBHOTI'O MO3KY

Poszymenko Bosaoaumup laBugosuy

1.M.H., Ipodecop,

KEPIBHUK BIJI1Ty HEHPOHKOJIOT11

Xopomryn Anna IlerpiBHa

K.MEJI.H.,

3aBiyBad BIIIJICHHS

¢bi13nuHOi Tepamii Ta peadimiTaliitHOTO JIKyBaHH
HY «iHCTUTYT HEHpOXIpyprii

M. akaz. A. I1. Pomonanosa HAMH» Ykpainu
M. KuiB, Ypaina

Beryn. YV po0oTi mpuBeneHO aHall3 MOKAa3HUKIB SKOCTI KUTTA XBOPHUX
OMEpPOBAaHUX Ha TJaJbHI MYyXJWHU TOJIOBHOTO MO3KY 3aJIeKHO BIiJl BIKYy, CTarTi,
JoKamizamii MyXJIMHHU, CTYNEHI0 BHUPA3HOCTI HEBPOJIOTIUHOTO NediluTy, CTYyNEHIO
3JI0SIKICHOCTI MyXJIMHU Ta BIUIUBY peaOlIiTalliHUX 3aX0/1B HA 1X JUHAMIKY.

Merta po6oru. Jlochimkenns sikocti kuTTs (S2K) XxBopux omepoBaHuUX Ha
MnanbHl MyXJUHU TojoBHOrOo Mo3ky (I'TII'M) Tta BrmBy peabumiTaniifHOro
JIKYBaHHS HAa WOro JuHaMiKy. ['JianbHI MyXJIMHU TOJOBHOIO MO3KY, BPaXOBYIOUH X
cnenu@iuHICTh JIIKYBaHHS, 3HAYHO 3MIHIOIOTH MCHUXIYHUW, Ta COINAIBHUI CTaTyc
XBOPOTO, IO BIJTUBAE HA SKICTh KUTTS XBOPHX.

Marepiaim Ta ™Meroau. Y poOOTI MNPOBEACHO TMOPIBHSUIBHUM aHai3
noka3HukiB SI)K 201 xBoporo, onepoBanux 3 npuBoay [TITM. V 54 (26,7%) xBopux
— TioMu TUIOBOI cTpyKTypH, Y 97 (48,2%)- anarmmactuyni riiomu, y 50 (25,1%) -
rimiobmactomu. Cepen obcrexeHnx xBopux Oyno 120 yonosikiB Ta 81 xiHka. Bik
xBopux OyB Big 18-74 pokiB. [loOymoBa KIIHIYHOIO JdiarHO3y Ta TaKTUKa
X1pypriqHoro jJikyBaHHs OynyBanack Ha pe3yiabTatrax MPT, KT, OOOKT.

SAKiCTh KUTTS OIHIOBAJIACh y JAWHAMIII: TPU HAJIXOJDKEHHI JO CTaIlloHapy
(moomepauiiHuii  mepiox),  micas  XIPyprivHOro  BUJAJEHHS  MyXJIMHU

(paHHIi micagonepaliiHuid Tepios) 1 MICAsS Kypcy peaduliTamiifHOTo JIiKyBaHHS
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(Hayac BUNUCKHA 31 CTalioHapy). JSIKICTh KUTTS BU3HAYaId 3a MIKAJIOIO
KapHOBCHKOTO 3 ypaxyBaHHSM OIIIHKM iX 3arajJbHOTO CTaHy Ta 3a OIIHKOI iX
COITIaJILHO-TICUXOJIOTIYHOT ~ ajanTarii 3a [OKa3HHMKaMu  (I3UYHOTO  CTaHy,
MICUXOJIOTIYHOTO OJIaromoiayyqusi, COIIAJIbHUX B3aEMOBIIHOCHH, (YHKIIOHATIBHUX
3nionoctelt (ITatent Ykpainu Ne43758A, 2001).

Sk mokazamu pesynabrat gociaipkeHHs 3 201 xBoporo Ha ITII'M vy
nicisionepamiifHnoMy mnepioai 3axoaiB peabumitamii notpedysas 81 (40,2%) xBopuid.
HeoOxignicte  mpoBeieHHs — peabimitamii  Oyna  oOymMoOBJIeHa  HasSBHICTIO
HEBPOJIOTIYHOTO AC(PIIUTY, TMOB’A3aHOTO 3 YPAKEHHSM MYXJIMHOK (YHKIIHHO-
BaYXJIMBIUX MOBHO-PYXOBHX AUISHOK MO3KY.

PeaGiniTariiine gikyBaHHS pO3MOYMHANM Yy paHHIN MmicasonepaiiiiHuil nepion i
BOHO B MEpIIy 4epry OyJjo crnpsiMOBaHE HAa YCYHEHHS HaOpSKy MO3KY, MOPYIIEHb
MIKPOUUPKYJISIT Ta HEWpPOJMHAMIYHUX TMOPYIIEHb Yy AUISTHIN “‘QYHKIIOHATBHOI
acinaricii’. Jlo Kkypcy peaOumTamiiHUX 3aXOAiB BKJIIOYAIUCH TAaKOX 3aXOAH
anapatHoi teparii (3-4 AeHb MICIs ONEepPaTUBHOTO BTPYYAHHS): €JIEKTPOCTUMYIISLISA
MapeTUYHUX KIHIIBOK, 3aHATTS 3 (I3MYHUM TEparneBTOM (3 MEpHIOro JHS Micis
omepauii BHOpaBU JUXAJIbHOI TIMHACTUKH, JIIKYBaHHS TMIOJOXEHHSM 3 PaHHBOIO
aKTHUBI3aAII€I0 XBOPUX Ta y TMOJAIBIIOMY BIIpaBU, CIPSMOBaHI Ha TOKpAIICHHS
M’S30BOi  CHJIM Ta  BIJHOBJIIGHHS  BTpaueHMX (PYHKIIHA), eproreparneBToM
(BmpaBu, cipsIMOBaHI  Ha  BIJHOBJIGHHS  COLIAJbHUX, MOOYTOBUX, pOOOYHX,
(GyHKIIOHATBFHUX T4 PYyXOBHX HaBUYOK), TEPAMIEBTOM MOBU (3aHATTS, CIIPSIMOBAHI Ha
BIIHOBJIEHHSI MOBHUX (DYHKILI1, KOMYHIKATUBHOI ()YHKILIOHAJIBHOCTI 1 HE3aJ€KHOCTI
Maii€eHTa), ICUXOTEePareBTOM (JI0IOMOTa Yy MOJ0JIaHHI CTPECY).

Pe3yabTaT Ta 00roBopeHHs. 3aBIsSIKU KypCy peadiliTaliifHOro JiKyBaHHS Y
XBOpUX CHOCTepirajach IO3UTHBHA JMHAMIKA Yy BUIJIAAl 30UTbLIEHHS 00’eMy
aKTUBHUX PYXIB Yy KIHI[IBKAaX, TOKPAIIEHHSM XOJH, BOJOJIHHAM MOOYTOBUMU
HaBUYKaMHu (OJSTaHHS, BMHUBAaHHs, TPUAUMaHHS 1Ki, KOPUCTYBaHHS NpPEIMETaMU
noOyTy Ta MpeIMeTaMHu 3B’SI3KY), MOKPAILEHHs a00 BIIHOBJIEHHS MOBHOI (DyHKIIIT Ta
KOMYHIKQTUBHOI HE3aJIeKHOCTI, MOKpALIEHHs MCUXOJoriyHoro craHy. CTymiHb Ta

IIBUJKICTh BIJIHOBJIEHHS NMOpYIIEHUX (YHKIIA 3ajiexana BiJ JIOKali3amli MyXJIuHH,
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XapaKTepy Ta METOTY ONEPATUBHOTO BTPYUYaHHSI.

Y xoxal mocmipKeHHS BHW3HA4YeHO, 1Mo TokasHuku SIK 3amexars Bil HU3KH
daxropiB. HaiiBumi nokaznuku SI0K Oysno BH3HAYEHO y MAIIEHTIB MOJOJOIO BIKY
(19-44 pokm) sk 3a mKanow KapHOBCHKOTO Tak 1 3TiIHO IIKalW COIiaJBHO-
IICUXOJIOTIYHOT aJarTailii, 1o CBIIYUTH PO Kpally COIlajgbHy ajarnTarito ocid, ski
3aXBOPUIM y MOJIOAOMY Bimi. XBOpi cepeaHbOro BiKy (45-59 pokiB) MaiM HMXKYI
MMOKa3HUKH 3T11HO 000X mikan. Haitamkui mokaszuuku K 3a mkanoro KapHOBCHKOTO
Ta 3a IIKaJO COLIAIBHO-TICUXOJOTIYHOI afanTallil MoKa3aau XBOP1 MOXUIOr0 BiKY
(60-74 poku), 0 CBITYHUTH PO BAroMy 3aJICXKHICTH BiJl OTOUYIOUNX, HEBIICBHECHICTh
y MalOyTHbOMYy, BTPaTOI COLIAIBHOTO CTaTycy, (I3UYHUM OOMEKECHHSIM,
0OMEKEHHSM KOJIa CIIJIKYBaHHS.

JKiHKM moKa3alii HUKYHI piBeHb NOKa3HUKIB SDK HIk 4OJOBIKH fK 32 HIKAJIOH0
KapHOBChKOro Tak 1 3TiIHO IIKAIM COLIAJIBHO-TICUXOJOTIYHOI ajanTarii. JKiHKu
OUIBII OMIKYIOTHCS CBOIM CTaHOM, CIMEHHHMMH MpoOJIEeMaMH, 30BHIIITHIM BUTJISIOM,
HAsBHICTIO KOCMETUYHOIO I€(PEKTy Ta € OUIbII eMOLIHHUMHU. XBOPI, 1110 MAJIM MOBHI
Ta pyXOB1 MOPYIICHHS Majd MOKAa3HUKU SIKOCTI KUTTS HIDKY1, IO CBITYHIIO PO iX
3aJIEKHICTh B1Jl OTOYYIOUYMX Ta MOPYIIEHHS COLIAJIbHOI afanTarlii.

Takox, Ha TIOKa3HUKH SIKOCT1 >KUTTS BruuBae po3ranryBanHs [TII'M. XBopi 3
YpaKEeHHSIM (YHKIIHHO-BAKIMBUX MOBHO-PYXOBHUX JUISHOK MO3KY Malld OLIbII
HU3bKI moka3zHuka K, mo cBiguuTh mnpo Oulblly CTYHiHb BHPA3HOCTI
HEBPOJIOTIYHHMX TOPYIICHB, OB’ SI3aHY 3 OOMEXKEHHSM iX J1€31aTHOCTI, CITIJIKYBaHHS
Ta MOOUJILHOCTI Y OTOUYIOUOMY CEPEIOBUII, 3HIKEHHSIM COLIAIbHUX KOHTAKTIB.

BaxxnuBuMm mnoka3zHukom, 1mo BiuinBae Ha S0K xBopux Ha I'TII'M e cTymiHb
3MOSIKICHOCTI ~ MyXJIMHU. I3  3pOCTaHHAM  CTYNEHIO 3JIOSKICHOCTI  MyXJIHMHHU
CIIOCTEPITAETHCS 3HUKEHHS MMOKA3HUKIB SIKOCT1 KHUTTSI.

Y pesynwsrati pociiymkenp mpu [TIIM, micnst JikyBambHUX 3aXOiB, IIIO
BKJTFOYAJIH XIPYPrivHE BUAAICHHS MyXJIMHH Ta 3aX0/Id peadimiTairii, BiICOTOK XBOPUX
3 JoomepaliiHuM 1HJIeKcoM 3a Mmkajgorw KapHoBcekoro 60 OamiB Ta HIKYE
smeHmuBes 3 53, 8% mo 17,7%, a BiICOTOK XBOPHX 3 JOOIEPAIIHHAM 1HICKCOM 3a

mkanoo KapHoscbkoro 70 6amiB Ta Buiie 3pic 3 46,2% o 82,3%. 3rigHo mkaiu
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COLIIANIbHO-TICUXOJIOTIYHOT afanTamii BIACOTOK XBOPUX 3 HU3BKUM pPIBHEM SKOCTI
KHUTTS, TICHS KypCy 3axXO[iB, IO BKJIIOYANU XIpypriuHe BUIAJICHHS MyXJIHMHU Ta
pealuiTamiiiHe JiKyBaHHs, 3MeHIuBCs 3 47,8% no 14,6%, a BIJCOTOK XBOpHUX 3
BHCOKHM Ta CEpPEIHIM PiBHEM SKOCTI KUTTH 3pic 3 52,2% 1o 85,4%.

BucHoBkmu. Ilicas nmpoBeaeHHs michsornepanifHuX peadiuTiTalllfHUX 3aXO0/IiB
BIJICOTOK XBOpHX 3 iHJAekcoM KapHoBchkoro 70 OamiB Ta Buiie 3pic Ha 36,1%, a 3
CEpeIHIM Ta BUCOKUM DPIBHEM SKOCTI HUTTS 3a IIKAJIOK COIiaTbHO-TICHXOJIOTIYHOT
apanTarii 3pic Ha 33,2%. SK xBopux Ha ['TII'M 3anexxutsb BiJ psiy YAHHHKIB: BIKY,
cTaTi, JOKaji3amii MyXJWHU, CTYIEHIO HEBPOJIOTIYHOTO JeINTy, CTYIEHIO
3JI0SKICHOCTI MyXJIMHM Ta 1HII. PeabimiTamiiiHi 3axoau 3amno0iraloTh BUHUKHEHHIO
YCKJIaJIHEHb, HAJIaI0Th MOKJIMBICTh PAaHHBOI aKTUBI3AIlli XBOPUX MICIS XIPYpPri4HOTO
BUJIAJIEHHS! MYXJIWHHU, CKOPOYYIOTh TEPMIHU JIKYBaHHSI XBOPHX, CHPHUSIIOTH OLIBII
IIBUJKOMY BIJHOBJICHHIO TOPYIIEHUX (YHKIIA Ta TOBEPHEHHIO XBOPUX [0
coliayibHOTO XUTTS. BropoBamkene nikyBanHa xBopux Ha [TII'M, mo Bkiroudae
XIpypriuHe BUAAQJICHHS MyXJWHU Ta peaOuniTallidHl 3ax0ld, HAJIa€ MOXJIUBICTb

3a0€e3eYnTH HiIIBHHIGHHiI roka3HukiB SIOK OIICPOBAHUX XBOPHX.
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Introduction. Heterocyclic compounds occupy a significant place among
physiologically active substances. A special place among them is occupied by
compounds having an adamantyl radical as a substituent. The specific physiological
activity of such heterocycles is known from many examples. However, their
availability wvaries quite significantly, which is determined by the method of
synthesis. The development of new methods for the synthesis of adamantyl-
containing heterocycles is an urgent problem of organic synthesis and, therefore, is
the subject of this study.

Condensation of adamantoilizotiocyanate with 2-aminotiazol.

Thiazole derivatives show pharmacological activity: antimicrobial antiviral and
antihistamines, diuretics and mitodepressants. We have found that the interaction of
adamantoylisothiocyanates with 2-aminothiazole in anhydrous acetone causes
spontaneous condensation of intermediate N-acylthioureas into the corresponding
alkyl-5-thioxo-3-thia-4, 6, 7a-triazaindene (I-V).

The yields of the reaction products ranged from 65 to 78%. Their structure was
established by IR, NMR and mass spectrometry.
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(”) N o s N
AdCNCS + NH2-</ ‘ > AdCNHCNH—</ / .

— 1 *3

I-1V

I: R,=R,=R;=H; II: R,=R,=H, R;=CHj; III: R,=H, R,;=R;=CH3;
IV: R;=R,=R;=CH3;; V: R;=R,=H, R;=CHj, p-Ph

Example of synthesis of condensed 1,3,5-hexahydrotriazine system using
adamantylcontaining iminoalkylating reagent. Heterocyclic compounds of various
natures serve as the basis for many natural and synthetic biologically active
substances, and also have a number of other useful properties. Many of them are
used, for example, as organic semiconductors, photoactive materials, antioxidants,
additives for fuels and oils, materials for active media of liquid lasers, technical and
food dyes, preservatives. Along with great practical significance, heterocyclic
compounds are of undoubted theoretical interest as models for studying the
relationship between the chemical properties of compounds and their structure, as
well as for developing methods of organic synthesis, which is directly related to the
structure of the compound. The most important, in this case, are the size of the cycle,
the degree of saturation, the nature and number of heteroatoms.

1,3,5-Triazines are usually most readily prepared by reactions of 2,4,6-
trichloro-1,3,5-triazine. However, the ring system can also be synthesized by
condensation reactions.

The aim of this work is to test the possibility of using an adamantyl-containing
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imidoalkylating reagent in the condensation reaction.

Reagents from Lancaster were used as starting compounds. The structure of
intermediate and final compounds was proved by IR and NMR spectrometry and
mass spectroscopy.

The starting compound for the synthesis of the imidoalkylating reagent (2) was
Schiff's base (1), which was obtained from benzaldehyde and aniline by a standard
procedure. After isolation, imine (1) was treated with 1-adamantylacetic acid
chloranhydride in dichloroethane. Equimolar amounts of 2-amino-imidazole as a
condensation component, triethylamine and dicyclohexylcarbodiimide (DCC) were
added to product (2) without isolation. The reaction took place at reflux for 2 hours.

The yield of the condensation product (3) was 43%.

Ad-CH,-COCI Cl OH
PhCHO + H,NPh PhCH=NPh ~ Ph—~{
N~ CH-Ad
(1) |
Ph (2)

N M 0
ey N
Et;N, DCC PhJ\N/LCH_Ad

Ph (3)

The method developed by us for the synthesis of compound (3) is a separate
example of the synthesis of such systems. Wide possibilities for obtaining a family of
similar compounds are opened by varying the substituents in the starting imide,
adamantyl radical, and amine condensation component.

Cyclization of 1-adamantylglycine derivatives. The intramolecular cycles
discussed in this section necessarily involve a functional substituent in the a-position
to the adamantium nucleus and proceed, in most cases, with the participation of the
amide group.

As can be seen from the scheme, treatment of acylated 1-adamantylglycine (1)
with dicyclohexylcarbodiimide (DCC) in dry chloroform leads to oxazolone (2).

Cleavage of the latter with various nucleophiles: ammonia, primary and secondary
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amines, hydroxylamine, hydrazine and its organic derivatives gives derivatives of a-
acylaminocarboxylic acid (3). Upon dehydration of synthons (3), depending on their
structure and condensation conditions, derivatives of 2-imidazolin-5-one (5) and
1,2,4-triazine (4) are obtained. The yields of compounds (2), (4), (5) were 85%, 73%,
77%, respectively.

Identification was carried out by IR, NMR spectroscopy and MS spectrometry.

O
Ad
Ad \
@) OH O )\CH
@) 3
(1) (2)
RNH,
0

Ad

CH
o pcc  Ad NH 3 NaOH
~ /)\CHg o

HN R=NH, @ NHR
(3)

N

(4) R = H, Alk, Ar, OH ® R

Another important synthon derived from 1-adamantylglycine is the Schiff base
(6). The amidoalkylatin reagent (7) was obtained from it by treatment with
monochloroacetic acid chloride in toluene. Without isolation, it was converted to an
oxy derivative (8). Oxazolone (9) was obtained by azeotropic distillation of methanol
in 84% yield. The addition of triethylamine to a solution of compound (9) in benzene,
followed by reflux for 3 hours, resulted in heterocycle closure (10) in 69% yield.

Identification was carried out by IR, NMR spectroscopy and MS spectrometry.
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Dan Q 0
N~ OCH; CICH,COCI 'S >—<
| - CIH.C 'Tl OCH;
Ph CHCI
(6) Ph/ (7)
Ad
H,O Q Ad O t° O
Cl
-HCl OCH; .CH;0H O. N

(10)

We used the synthesis methods presented in the monograph [lpau Bb.C.,
bpoBapenr B.C., Cmomuii O.B.//CunHTe3bl a30TcolmepKaliuX TIeTePONUKINICCKUX

COCJMHEHUI Ha OCHOBe amupoankuaupyromux areHroB/ Kues.. HaykoBa mymka,

1992.- 174 C.
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JOCJIIIXKEHHSI PEOJIOTTYHUX BJIACTUBOCTEM AHTUBIKOBOI'O
KPEMY IS PYK 3 EKCTPAKTOM TOJIOKHAHKH

Kanko Bikropis OnexcanapiBua,

CTYIEHT

Iono6iii Onena BaJsepiiBHa,

K.T.H., IOIICHT,

HamionanpHu#t yHIBEpCUTET XapyOBUX TEXHOJIOT1H
M. KuiB, Ykpaina

Beryn. CknazHO NEPEOLIHUTH BAKIMBICTh HAJEAKHOIO JIOTIIALY 3a IIKIPOIO.
BoHa € Haii0i7bIIMM OpraHOM HAIIOTO TiJIa Ta BUCTYIA€ B SIKOCTI OCHOBHOI JIiHI{
3axucTy Bl iH(eKii Ta xBopoO. KoxkHOro qHs Hama mkipa 3a3Ha€ BILUIMBY PI13HUX
30BHIIIHIX ()aKTOPIB, TAKHX SK COHAYHE CBITIIO, MWUJI, BITEp 1 Tak jgaii. binbmiicte
KIHOK XOYyTh MAaTH KpacHBY, CAIOUY Ta 370poBYy MiKipy. OJHAK 3 JOCSATHEHHAM
MEBHOIO BIKY 3 SIBJIIE€THCS MPOOJIEMa MOSBH MITMEHTHHUX IUISIM Ta TIIEpHirMeHTallli,
sKa BUKJIMKaHA HAKOMTMYCHHSIM MEJIaHiHy.

Metorw podOTH: JOCIIIUTH PEOJIOTIUHI BIACTUBOCTI aHTUBIKOTOBO KpEMY ISl
PYK 3 Pi3HOIO KOHIIEHTPAIII€I0 EKCTPAKTY TOJIOKHSHKH.

Marepiaau Ta Meroam: PeosioriuHi BIACTUBOCTI aHTHBIKOBOTO KpeMy st
PYK 3 e(PEeKTOM OCBITIEHHS JOCIIKYBAIM 3a IOMMOMOTOK POTOPHOTO BICKO-3UMETpa
«Peotect-2». PortamiitHuii METO/I IPYHTYETHCSA Ha BUMIPIOBaHHI B A3KOCTI Martepiany,
SKAW TOMIIIAIOTh MIXK JBOMa CITIBBICHUMH IOBEPXHSIMHU 1 IMIIAIOTh aedopmartii
3cyBy. JlocmiauTH, sSIK KOHIIEHTpAIlisl €KCTPAKT TOJOKHSHKU BIJIMBA€ HA PEOJIOTIUHI
BJIACTUBOCTI aHTUBIKOBTO KpeMY JIJisi PYK 3 €(heKTOM OCBITJICHHS.

Pe3yabTaT Ta 00roBopeHHs1. 3pa3Ku aHTUBIKOBIO Kpemy IJIs PYK 3 Pi3HOIO
KOHIIEHTpaIli€i ekcTpakTy ToaokHsHKH: 0%. 1.5%, 2.5%, 4%.

Hocnimxenuss mpopoaunaun Ha mnpuiani BickosumeTpi «PEOCECT-2» mpu
kiMHaTHIM Temnepatypi 20C . Huninapu migdupaiu BiAMNOBIIHO A0 TUIY B SI3KOCTI

Ha migcTaBu BUMIPIOBAIBHMX JaHUX DPO3paxyBad TMapaMeTpu B’S3KOCTI Ta

MIIIHOCTI 1 1X CITIBBIIHOIIEHHS HaBeAECHO B Ta0auIl 1.
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PeoJsioriuni mapamerpu

Taoauusa 1

Komnir.
No €KCTp. no nm Pkl Px2 Pm
1o3. | Tonok., % | Ila-c | Ila:c | n0-nm Ila Ila Ila Px1/Px2 Pm/Px1
1 0 23 0,36 22 55 340 390 0,16 7
2 1 16 0,34 16 16 350 410 0,04 25,6
3 2,5 22 0,41 21 66 450 539 0,14 8,1
4 4 7 0,28 7 50 400 520 0,12 10,4

Ha migcraBi po3paxoBaHUX PEOJIOTIYHHMX IapaMeTpiB OYyIyeEMO PpPEOJIOTiuHi

kpuBi: B’s3k0cTi (I = f(P)) 300paxkeno Ha puc.l ta mmuHocTi ( €= f(P)) Ha puc.2.
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Puc.1. Peosioriuni KpuBi B’I3KOCTI KpeMiB 3 PI3HUM BMICTOM €KCTPAKTY

Puc.2. Peosioriuni KpuBi IVIMHHOCTI KPeMiB 3 Pi3HUM BMiCTOM €KCTPAKTYy




3 aHamizy peoJoriYHUX KPUBUX B’SI3KOCTI, SKI 300paskeHi Ha puc.l, mo
HANOIBII CTIMKUM 710 30UIBIICHHS HAMPYTY 3CYBY € 3pa30k Ne3 BMICT TOJOKHSIHKH B
akomy 2.5%, BIH Ma€ HalOUIbIIy B’S3KICTh. 3pa3ok No4 BMICT TOJOKHSHKH 4%
MaiKe y MIBTOPHU pa3yd MEHII 3HA4eHHs B’SI3KOCTI. 3 aHAJi3y PEOJOriYHUX KPUBUX
TUTMHHOCTI 300pakeHl Ha puc.2 BUIHO, IIO0 BMICT €KCTPAKTY TOJIOKHSHKU CYTTEBO
BIUIMBA€ HAa CTPYKTYpPHO-MEXaHIYHI XapaKTepUCTUKH cucteMu. [lopiBHIOIOUM
MIITHOCTI CTPYKTypHOTO Kapkacy: 3pa3ok Nel — 390 Ila; 3pa3oxNe2 — 410I1a; 3pazok
Ne3 — 539 Ila; 3pazok Ned — 520Ila. 3a mOMOMOrow pO3paxyHKOBUX JTaHHUX
HaWOIbIIa MIIHICTh CTPYKTYPHOTO Kapkacy Mae 3pa3ok Ne3 BMICT TOJOKHSHKH
cTaHoBUTh 2.5%. AHami3yl0ouu pa3oM pEOJIOTiuHI KpHBI IUIMHHOCTI Ta B’SI3KOCTI
3pa3KM BIHOCSTHCS 10 TUCIEPCHUX CHCTEMaM 3 KOAryJsLiMHUM TUIIOM CTPYKTYpH,
JUTSL SIKAX XapaKTepHI MPYXKHI - B'I3KOIMJIACTUYHI BIIACTUBOCTI.

BucHOBOK: JOCHIUBIIM 1 MpOaHaATI3yBaBIIA BCl PEOJIOTIUHI MapamMeTpu 4-
pPHOX 3pa3KiB aHTHUBIKOBOT'O KpeMy JUIsl pyK 3 €(pEeKTOM OCBITJICHHS, SIKUM MICTHUTh
pI3HUN BMICT €KCTpPaKTy TOJIOKHSHKH. BcTaHOBIEHO, 110 HAWOUIBII CTIMKUM [0
301IBbIICHHS] Hampyry 3CyBY 3pa3ok Ne3 BMICT €KCTPaKTy TOJIOKHSHKH CTaHOBMTH

2.5%. Beci 3pa3ku BIZHOCATBCS 10 JUCIEPCHUX CUCTEMaM 3 KOAryJSI{IHHUM TUIIOM

CTPYKTYpH.
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ADHESION OF KEVLAR COATINGS TO METAL SUBSTRATES
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Dnipro, Ukraine

Introductions. Aromatic polyamides are characterized by heat resistance and
high strength, while filling them with traditional solid lubricants (graphite, boron
nitride, etc.) high anti-friction performance can be achieved.

Perspective representatives of aromatic polyamides are poly (p-phenylene
terephthalamide (PPTA), commonly known as Kevlar (USA) and Terlon (Russia),
and copolymers based on it.

The complexity of the processes of adhesion and the lack of a unified theory
force to rely in many respects on the results of experimental studies for the further
Improvement of coatings composition and the technologies of their application.

Aim. the aim of this work is the detailed experimental study of the adhesive
properties of Kevlar coatings to various metal materials and identifying the features
of interaction of Kevlar with the surface of the substrate.

Materials and methods. The polymer coatings were produced using the
following procedure. A solution of Kevlar with a proper filler was prepared and then
applied to a metal substrate with the pretreated surface. The Kevlar are prepared
following the low temperature solution method from PPD and TPC. A few of the
most common in engineering ferrous and non-ferrous metal materials were chosen as
the substrates, they are: aluminium (95%), copper (99.8%), brass (16% Zn, 84% Cu),
cast iron (3.3% C, 93% Fe), carbon steel (0.14-0.22% C), Cr-alloyed steel (0.4% C,
1% Cr) and stainless steel (0.1% C, 0.6% Ti, 10% Ni, 18% Cr).
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The polymer compositions that contained a thermosetting filler were
additionally hold in the drying oven for 1.5-2 h at a temperature of 475-500 K to
ensure the structuring of the filler.

Results and discussion. Testing of coatings on substrates of the most common
in mechanical engineering ferrous and non-ferrous metal materials by the method of
lattice cuts (Fig. 1.) showed 2 points for samples with a copper substrate and 4 points

for all other investigated material substrates.

—— — e —— — — — —
” K

Fig. 1. Samples for qualltatlve determination of the strength of adhesive

A relative low mark of adhesion strength can be explained by absence of
functional groups in Kevlar compound that contribute to the formation of strong
chemical bonds between the metal surface and polymer coating.

Conclusions. The effect of the fine fillers on the adhesion characteristics of the
Kevlar coating is studied. It has been found that the adhesion characteristics depend
on the nature of the filler and its concentration in the polymer matrix. The research
results showed an abnormally high strength of adhesive joint of the Kevlar coating
with a copper substrate.

It was established that the adhesion properties of Kevlar coatings depend on the
structural composition of carbon steels. With the increase of the amount of ferrite in
the steel substrate composition the values of the coating adhesion to the substrate

Increase.
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Introduction. The accelerated pace of development of the volume of cargo
flows circulating in the single Eurasian economic space is geographically very
closely tied to the transport communications of the Republic of Kazakhstan, since the
favorable geographical location of which gives the Republic of Kazakhstan the
opportunity to cross the most important Eurasian transport corridors connecting the
countries of Europe and Asia. The good prospect of obtaining a solid "transit profit"
from the transcontinental transit of various goods through the territory of the
Republic, opening the way to northwestern China, is huge, but has not yet been
sufficiently realized. An important role in the development of transport logistics, both
in the Republic of Kazakhstan and in neighboring countries, such as the Republic of
Belarus and the Russian Federation, is played by the integration factor associated
with close interaction within the Common Economic Space. The development of the
Common Economic Space primarily depends on the level of development of the
transport and logistics service of each member country of this regional union. To
date, there is a need for a balanced development of transport logistics in each of the
countries participating in the integration association and strengthening cooperation in

regulating their transport and logistics activities.
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For an objective and complete assessment of the development of transport
logistics in any country, first of all, high-quality independent international monitoring
and expertise is needed. To date, an attempt at such monitoring is being made by the
World Bank, which is a major international financial organization created to organize
financial assistance to developing countries in the world. The Logistics Performance
Index (LPI) offered by the above bank plays a very important informative role. This
index serves as a major catalyst for progress, helping government institutions
determine the main strategy and tactics of reform, and it can be used to visually rank
different countries against their main competitors and highlight the costs of poor
quality transport logistics.

Aim. Development of transport and logistics services in the Republic of
Kazakhstan and prospects for Kazakhstan's participation in the international NELTI
program.

Main part. An analysis of the international ranking of the development of
transport logistics of the Republic of Kazakhstan indicates that the assessment of the
logistics service of the Republic in recent years has increased significantly: in 2020,
compared to 2010, the Republic of Kazakhstan rose up by 82 points in the Logistics
Performance Index (LPI). But, given the unequal number of countries represented in
the World Bank rankings in different years, it is more objective to assess the «jump»
of the Republic of Kazakhstan directly by the current value of the LPI index and
compare this value with the index of the country ranked first in the LPI over the past
five years. In 2020, this growth was 9,3%, in 2021 — 4,8% (compared to 2018). In
2020, the overall coefficient of the LPI index increased by 0,82 points.

As shown by the above data, the rating of the Republic of Kazakhstan
according to the World Bank for Development, in comparison with the partner
countries in the Customs Union and the leading country in the rating, the Republic of
Kazakhstan lags behind both Belarus and Russia in the main indicators of this rating.
The level of the development rating of the transport and logistics sector of the
Republic of Kazakhstan is primarily associated with the level of implementation of

the state program «Strategy for the development of the transport and logistics
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complex of the Republic of Kazakhstan for the period up to 2030». The current
results achieved indicate that the above strategy has generally fulfilled its main
mission, although some points of this plan are not being fully implemented. For
example, according to the Ministry of Industry and Infrastructure Development of the
Republic of Kazakhstan, 300-500 km of roads are repaired in the Republic of
Kazakhstan annually, while at least 1000-1200 km need to be repaired. In addition, in
2018 there was a slight decrease in the level of the LPI index of the Republic of
Kazakhstan, but at the same time, some key indicators have been steadily increasing
throughout 2013-2018.

As one of the main and important directions for improving the efficiency of the
sphere of transport and logistics services, we can propose a new Eurasian road
transport initiative (NELTI) of the International Road Transport Union (IRU), which
in fact is the next most important step in the strategy to connect the business of
Europe and Asia throughout the Eurasian continent with all the world's major
markets, as well as to draw clear attention of the public and business circles of
countries to the huge potential opportunities created by this land transport bridge.

The main advantages of this project are a significant reduction in the distance
and time of delivery of goods and goods from China to the countries of Europe,
through the territory of the Republic of Kazakhstan in comparison with the sea route
of transportation and, most importantly, the possibility of obtaining direct access to
the markets of the countries of the Common Customs Union. The single economic
space will ensure the free movement of goods and cargo, capital and other basic
resources.

The main objective of the NELTI project is the commercial delivery of
industrial cargo and goods across the territory of the countries of the Eurasian
continent, carried out by independent transport companies along various
transportation routes. International transportation under the requirements of the
NELTI project is carried out using the TIR procedure. In order to remove some of the
bottlenecks and barriers that have been most acute in the implementation of the
NELT]I project, the IRU Office in the CIS region has focused its efforts on facilitating
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the implementation of cargo transportation and expanding the conflict situations that
have arisen in cases where the support of the Focal Points was clearly not enough,
when required to influence the situation at the system level. In addition, some
procedures have been launched that aim to connect the states through whose territory
goods are transported within the framework of the NELTI project to the TIR-EPD
preliminary electronic declaration of goods. Here it should be noted that as early as
January 1, 2008, as a mandatory condition when crossing the borders of the countries
of the European Union, electronic preliminary declaration of goods was introduced as
the main and mandatory condition when crossing the borders of the states of the
European Union.

Currently, in the Republic of Kazakhstan, within the framework of the above
project, active work is underway to improve the position in the World Bank for
Development LPI rating (forecast by 2025 - 40th place). And the Kazakhstan
transport and logistics complex is diligently striving for integration into the global
transport and logistics system, which can significantly increase the share of transit
cargo transportation, which will be based on container transportation. In turn, transit
will provide significant financial revenues to the budget of the Republic of
Kazakhstan and transport and other companies in this industry.

Conclusions. Despite noticeable improvements in the transport and logistics
service of the Republic of Kazakhstan, unresolved problems related to the low level
of development of the transport and logistics infrastructure, high logistics costs, weak
institutional support for transport logistics, and the low level of training of transport
and logistics personnel remain in Kazakhstan still not fully resolved. .

To date, it is necessary to continue work on bringing legislative and regulatory
documents and various technical regulations in line with international requirements
and standards in this area. In addition, closer and more effective cooperation between
the public and private sectors is needed to promote the development of trade and
logistics. All reforms should be carried out in agreed packages and be in the constant
long-term attention of the state and all interested parties.

In general, the transport complex of the Republic of Kazakhstan is effectively
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striving for integration into the global transport system, which can significantly
increase the share of transit cargo transportation, which will be based on container
transportation. The transit of goods through the territory of the Republic of
Kazakhstan will provide significant financial revenues to the budget of the state and

various transport companies.
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Abstract. If it is necessary to transport several types of bulk cargo on the
tanker at the same time, the driver must draw up a ship's cargo plan in time and
develop a detailed step-by-step plan for loading and unloading these cargoes so as to
prevent possible mixing.

Keywords: transporting oil cargo, the cargo system, control of the holds.

Introduction. At simultaneous transportation on the tanker of various types of
oil products before the ship's crew there is a task to carry out transportation
qualitatively. Such transportation was performed in June 2020 by the author on the
tanker "JO PROVEL". From the port of Fujairah (United Arab Emirates) to the port
of Louis (Mauritius) was carried out joint transportation of 4 varieties of petroleum
products of different quality and density.

Materials and methods. The port of loading Fujairah United Arab Emirates
(UAE) is one of the main maritime hubs in the world. The port is located at the
entrance to the Persian Gulf, which is very convenient: through it you can transship
any cargo for the whole region and avoid ships entering the dangerous ports of the
Persian Gulf.

Climatic conditions: during the flight (in June 2020), the air temperature was
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from 37-45°C, atmospheric pressure = 1010 millibars (757 mm Hg).
Tactical and technical characteristics of the vessel are shown in Table 1, and
the location of cargo lines by groups - in Fig. 1.
Table 1
Tactical and technical characteristics of the tanker «JO PROVEL»

Characteristics Value
Date delivered 18.03.2013
Length overall, m 228,0
JlosxuHa Mix nieprieHaukyssipamu (Length between 2170
perpendiculars), m ;
Breadth, m 32,24
Depth, m 20,65
Summer displacement, t 88806.0
Summer deadweight, t 75013,2
Ligt ship tonnage, t 13792,8
Summer draft, m 14,300
Loading rate with one line, m* / hour 2900
Loading rate with two line, m* / hour 5800
Loading rate with three line, m®/ hour 8700
Maximum loading rate for homogeneous cargo, m*/ hour 8700
Maximum discharging rate for homogeneous cargo, m*/ hour | 5400

Fig. 1. Position of the lines behind the groups of the tanker ""JO PROVEL"

Results and discussion. For transportation from the port of Fujairah (UAE) to
the port of Luis (Mauritius), 4 types of diesel fuel of different quality and density

were presented. Under the terms of the charterer, the cargo should not have been
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mixed with each other, as this could lead to a deterioration in the quality of diesel
fuel. Types of fuel loaded into tanks:

US 95 RON - 0.7472 kg /m%* MARINE GAS OIL - 0.8179 kg /m*, GASOIL
10 PPM - 0.8289 kg /m* DESTILATEMF - 0.8217 kg /m®. Information on the main
physical and chemical properties of cables (diesel fuel and gasoil) are given in table 2
[1, 2].

Table 2
Basic physical and chemical properties of cargo
Ne Name of Density, | Autoignit Flash Melting Viscosity | Boiling | Explo-sive
cargo kg/m? at ion point, °C point / at pointand | properties,
15°C tempe freezing 40°C range, °C %
rature, °C point,°C mm?/s
1 | Diesel fuel 0.7472 > 225 > 56 -40 - +6 >15 141 - 462 | He Buby-
US 95 RON Xae
2 | GASOIL 10| 0.8289 > 225 >55 <0 <5 150 - 390 1,0-6,0
PPM
3 | MARINEGA | 0.8179 > 225 >55 <0 <5 150 - 390 1,0-6,0
SOIL
4 | DESTILATE | 0.8217 > 225 >55 <0 <5 150 - 390 1,0-6,0
MF

Cargo operations were carried out near fujairahoil terminals, the depth of
which allows ships with a draft of up to 25 m to moor. Moorings and harbors are
protected from sea waves.

When the vessel was parked near the berth, the standard arrangement of the
mooring ends 3 + 2 + 2 from the stern and the same number of tanks was used.
Structurally on the tanker "JO PROVEL" cargo can be separated from each other
only by using different cargo groups with the pipeline, as shown in Fig.1.

Two cargo lines were used for loading, the diameter of the connections of the
terminal and ship cargo lines was 16 inches (inches). Prior to the start of cargo
operations, the loading speed was agreed by the senior assistant captain with the port
cargo stevedore and was 3000 m® /h. The actual loading speed was, on average, 1800
m?*/h, as onshore terminal tanks were one third full, some of the cargo was pumped
out, which in turn affected the performance of onshore pumps [3].

When loading, the conditions were met that the highest quality diesel fuel
would be loaded first. For this purpose, there are cross over valves near the receiving
flange connections, which are shown in Fig. 1. With the help of these valves, the
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cargo flow was redistributed to certain groups of tanks. There was a constant
communication between the terminal and the ship, using which the ship constantly
received information on the amount of cargo remaining to load and stop cargo
operations after each type of diesel fuel.

After loading each batch of diesel fuel, the terminal and ship-loading lines
were blown to remove the remnants of the previous type of cargo and prevent them
from mixing with the next one. These remnants came to the ship's tanks. "Cargo
safety passports™ were issued for all types of diesel fuel. Port Louis (Mauritius).
Cargo operations were carried out along the berth. Berths and harbors are not
protected from sea waves. At the mooring of the berth, the berth was beaten up with
the advance of the mooring lines 4 + 3 + 2 with feed and stilki and tank. Climatic
conditions: during the flight (in June 2020), the air temperature was from 19-25°C,
atmospheric pressure = 1000 millibars (750 mm Hg).

When the ship arrived at the port of unloading, where air and stagnant water
temperatures were lower, the volume of cargo in the tanks decreased and reached 96-
97%. The decrease in cargo volumes is due to lower ambient temperatures and low
evaporation.

Since the loading was performed in an area where the air temperature reaches
high levels, when drawing up the cargo plan, it was taken into account that the
loading of tanks will not exceed 98% by volume. The plan of arrangement of cargoes

is presented in fig. 2.
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PRT 008 | Page 1 of 1
CARGO ULLAGE REPORT|(After Loading VTTI Berth No. 7) TOTAL ROB
Rev:02 | 1-Jul-17
Vessel: VJO PROVEL Voy.Nr. 5 Port : FUJIARAH, UAE Date: 12.0KT1.20
Tank Density | Density | Ullage | Temp |Total Obsvd| Free Water | OBQ | Gross Long Net Net Metric Metric
Volume Tons Tons
Cargo Grade @15C | @15C Volume DIP  QTY Observed | VCF Tones bbls Cu.M. in Air inVac
Nr. Vac Air Mtrs Deg 'C' Cu.M. Mtrs | Cu.M. [ Cu.M.|[ Cu.M. 54B 15°C
1P UG 95 RON 0,7483[0,7472| 2,900 | 35,30 5034,840 |0,000|0,000|0,000 |5034,840|0,97540|3611,531 | 30904,816 | 4910,983 [ 3669,486 | 3674,889
1S UG 95 RON 0,7483[0,7472| 2,870 | 35,30 5039,257 | 0,000 | 0,000 | 0,000 [5039,257 | 0,97540 [ 3614,700 | 30931,928 [4915,291 [3672,706 | 3678,112
2P MARINE GAS OIL ]0,8190(0,8179 (10,760 | 36,30 3422,969 |0,000 0,000 0,000 [3422,969 |0,98100|2703,076 | 21131,470[3357,933 [ 2746,453 | 2750,147
2S MARINE GAS OIL ]0,8190(0,8179(10,870| 36,30 3388,626 | 0,000 0,000 0,000 [3388,626 | 0,98100 | 2675,956 | 20919,456 | 3324,242 [ 2718,898 | 2722,554
3P GASOIL10PPM 10,8300 [0,8289 | 4,040 | 35,40 5952,051 | 0,000 0,000 |0,000[5952,051 | 0,98230[4769,690 | 36793,281 [ 5846,700 [ 4846,230 | 4852,661
3S GASOIL10PPM 10,8300 [0,8289 | 4,090 | 35,40 5968,474 10,000 0,000 0,000 [5968,474 | 0,98230[4782,850 | 36894,802 [ 5862,832 [ 4859,602 | 4866,051
4pP UG 95 RON 0,7483 10,7472 5,390 | 35,30 5474,222 |0,000]0,000 0,000 |5474,222 [0,97540 | 3926,704 | 33601,827 [ 5339,556 | 3989,716 | 3995,590
4s UG 95 RON 0,7483[0,7472| 7,790 | 35,30 4570,417 0,000 0,000 0,000 [4570,417 | 0,97540 [ 3278,397 | 28054,098 [ 4457,985 [ 3331,006 | 3335,910
5P DESTILLATE MF 0,8228(0,8217 14,430 | 37,40 2029,740 0,000 0,000 | 0,000 [2029,740 | 0,98020 | 1608,994 | 12520,245[1989,551 [ 1634,814 [ 1637,003
5S DESTILLATE MF 0,8228(0,8217 14,320 | 37,40 2055,174 10,000 0,000 0,000 [ 2055,174 | 0,98020 [ 1629,156 | 12677,132[2014,482 [ 1655,299 [ 1657,515
6P GASOIL 10PPM 0,8300(0,8289 | 4,560 35,70 5552,357 | 0,000 0,000 | 0,000 |5552,357 | 0,98210 [ 4448,488 | 34315,539 | 5452,970 | 4519,874 | 4525,872
6S GASOIL10PPM ]0,8300[0,8289 | 4,570 | 35,70 5556,216 | 0,000 0,000 | 0,000 [5556,216 | 0,98210[4451,580 | 34339,389 [ 5456,760 [ 4523,015 [ 4529,018
SP
SS
TOTALS : 30,77 | 54044,343 0,0 | 0,00 [54044,34 41501,123 | 333083,98 | 52929,284 | 42167,100 | 42225,322
DRAFT REMARKS
FWD 9,90 Mtrs 1. UTI NO: MMC NO - TFCA10380101
AFT 9,90 Mtrs 2. Ship's UTI checked against Surveyor's UTI
MEAN 9,90 Mtrs
TRIM 0,00 Mtrs
LIST 0,00 Mtrs
S.Water Density | 1,0250'
Signature Signature Signature
Terminal Rep. Surveyor Name Chief Officer

Fig. 2. Plan of cargo placement in""'JO PROVEL" tanker tanks
One ship's cargo line was used for unloading, the diameter of the connection
between the terminal and the ship's cargo line was 10 inches. Prior to the start of

cargo operations, the unloading speed was agreed by the senior assistant captain with

the cargo stevedore and was 1500 m*/h.

Provided that a maximum of 2 cargo ship pumps were involved in the work,
and with such a diameter of the cargo line of the terminal and a pressure of 10 bar,
the ship unloaded diesel fuel at a speed of 1200 m*h. After unloading each of the

grades of diesel fuel, the cargo lines were blown on the tanker so that the remnants of

the previous cargo would not be mixed with the next cargo [4, 5].

Conclusion. Since the cargo of diesel fuel in the port of Louis was delivered to

the recipient without remarks, it can be concluded that it is possible to simultaneously

transport four types of such cargo on the tanker "JO PROVEL".
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CYTHICTH ITIPOIIECY BIJHOBJIEHHS JETAJIEN
HJTACTUYHUM JEDPOPMYBAHHAM

Bpaunaseus boraan CepriiioBuy

acmipast

BinHULIbKUN HAITIOHATBHUN arpapHUil YHIBEPCUTET
M. Binnuns, Ykpaina

Beryn. VY mporeci ekcrutyaTtamii MallMHM  TIJAIOTBCA  BIUIMBY  PI3HUX
YUHHUKIB, 10 ICTOTHO BIUIMBAIOTh HA TEXHIYHWI CTaH CKJIAJAJbHUX OJMHUIH Ta
OKpeMHX JieTaneil. 3a CTaTUCTUKOIO, HAaWYACTIIIOW MPUYMHOIO 3aMIHM JIeTaleil cTrae
MEXaHIYHE 3HOIITYBaHHS KOHTAKTHUX TOBEPXOHB, IO MPU3BOAUTH JO TIOTIPIICHHS
YMOB €KCIUTyaTallli Ta BiAXWieHb. ICTOTHUI BIUIMB HA HAIIWHICTB 1 pecypc AeTaieu
Ta BY3JIIB CIIEUTEXHIKK Ma€ BTOMa METally, 1110 MPU3BOJUTH JI0 Jerpajallii MaTepiainy
Ta YTBOPEHHS BTOMHHUX TpiIIMH. BHacnmigok BIUIMBY 3a3Hauy€HUX (PAKTOpIB
BUHUKAIOTh MONIKO/KEHHS, 10 MPU3BOJATH O BIAMOBH a00 pyHHYBaHHS JeTayeH 1
BUHHMKa€e MoTpebda B iXx 3aMiHi. llopsa 13 BCTaHOBIEHHSM HOBHMX 3al4acTHH, SKI
BUMAararoTh 3aMiHU 3HOIIEHOI JeTasl M Jal0ThCsl BIAHOBICHHIO poOOUl MOBEPXHI, L0
MOXKYTb 3[IICHIOBATUCS PI3HUMHU MeToaaMH. [Ipoiiec BiIHOBIEHHS € TPYIOMICTKHM,
OTXKe€, 1 3aTpaTHUM, TOMY BIJTHOBJICHHIO MIJIJITAI0THCS JOCUTH CKJIAJIHI 1 TOPOT1 JIeTaJIl.

Meta po6oTu. O3HAHOMHUTHCH 3 CYTHICTIO MPOIECY BIAHOBIICHHS JeTajei
MIacCTUYHUM JedopMmyBaHHSIM. B pe3ynbTaTi O3HAHOMIIGHHS OTpPUMATHU 3HAHHS,
BMIHHS Ta HaBUYKM, W10 BigoOpaxaroTh 3MICT MpodeciiHUX KOMIETEHIIIH,
BUKJIQJICHUX B OCHOBHMX NMpOGeCiHHUX OCBITHIX Mporpamax BIAMOBITHUX HANPIMIB
MIATOTOBKH.

Marepiaiu i meroau. BinHOBIEHHS JeTaneil miacTUYHUM JedOpMYBAHHIM
3aCHOBaHE Ha BUKOPHCTAHHI IJIJACTUYHUX BJIACTUBOCTEH MeTajiB, TOOTO iX 3/aTHICTh
y TEBHUX YMOBaxX Mijl JI€I0 30BHINIHIX CHJI 3MIHIOBAaTH TeOMETpUuHy (opMmy Ta
po3Mipu netani 0e3 pyHHYyBaHHS 32 PaxXyHOK IMEPEPO3MNOJiIy MeTalny 3 HepoOOoUnx
30H JIeTajIl Ha 3HOIIEH].

Pe3yabtatu i o0rosopenns. [lnactuuny nedopmaiiito neraneil npoBOAsSTh y
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XOJIOMHOMY Ta Tapsuomy ctaHi. [Ipu oOpoOmi jgetaneid y XOJOJAHOMY CTaHi
iacTu4yHa JedopmMartisi BiiOyBaeThCs 32 paxyHOK 3CyBY OKPEMHUX YaCTUH KPHUCTAJIB
MeTaly (CIOTBOPEHHS KPUCTATIYHUX PEIIITOK) BITHOCHO OJWH oJHOrO. [Tpu 1iboMy B
aepOopMOBaHUX IIapax MeETady 3MIHIOIOThCS (DI3UKO-MEXaHIYHI BIIACTHUBOCTI:
IUTACTUYHICTh METaly 3HUXKYETHbCS, a MeEXKa MIIHOCTI Ta TBEPAICTb MeETaly
MiJBUIIYIOThCS. Take sBUILE Ha3MBalOTh HakjenoMm. HacTymHuii HarpiB meraini 1o
temmneparypu 200...300°C Bexe [0 3HATTS CHOTBOPEHb KPUCTAJIIYHUX PELIITOK.
MinHiCTh Ta TBEPICTh HAKJIEMAHOTO METaNy MPH LIbOMY YacCTKOBO 3HUXKYIOThCS, a
MJIACTUYHICTH T1ABUITYETHCS.

[Inactuuna nedopmaiiisi AeTanel y XoJ0AHOMY CTaHI BUMarae MpUKIIaJIaHHS
3HAYHUX 3YyCWJIb, TOMY JUIs TMOJIETHIEHHS IUIACTUYHOTO JedOpMyBaHHS JeTallb
MONepeIHbO HarpiBatoTh. Omip nepopMyBaHHIO CTali, HarpiToi A0 TeMIepaTypu
kyBaHHs, B 10...15 pa3iB MeHIIMI, HDK OIIp y XOJOJHOMY cTaHi. Temmeparypa
HarpiBaHHs JieTajgeil Mae OyTH HEBEIUKOO, alie IOCTATHROIO [ Aedopmarlii JeTai.
HarpiB nmeram 10 KyBaJIbHOI TeMIEpaTypy MPHU3BOAUTH O BUTOPSIHHS BYTJICHIO 3
MOBEPXHEBOTO I1apy, BAHUKHEHHSI OKAJIMHHU 1 JKOJOOJIEHHS JeTalli, TOMY TaKui BH]
HarpiBaHHs JOLUIBHUN TIIBKU JJISI 3HAYHUX IUIacTUYHUX Aedopmariid. [eram 13
BYTJICLIEBUX CTajielt HarpiBaroTh B iHTepBaii 350...700 °C.

[Tpouec BiTHOBJIEHHS JeTaled MJIACTUYHUM Je(hOPMYBaHHSAM CKIIAJAETHCS 3
MIATOTOBKM AeTal, ii JeopMyBaHHs Ta 00poOKku micis aAedopMyBanHs. [ligroroBka
JeTaNieil BKIIOYAE Bigmaid abo BIAMYCTKY JeTaieil. Y XxoysogHoMy cTaHi 0e3
MonepeHbO1 MiATOTOBKU BIJTHOBIIIOIOTH JieTall 31 cranei TBepaictio 27...32 HRC Ta
KOJBOPOBUX MeETaNlIB. B 1HIIMX BUMAIKaX 3AIMCHIOIOTH TEPMIYHY IMIATOTOBKY
JeTaNel nepea XoJoAHUM JneopMyBaHHSIM a00 HarpiBaHHsA OE3MOCEPENHBO TEpe.
rapssaumM eopMyBaHHSM.

Jlyis BiIHOBJIEHHS JleTajield y rapsiioMy CTaHl 3aCTOCOBYIOTh MOJIOTH, a MHpHU
XOJIOMHOMY J1e(pOpMyBaHHI BUKOPUCTOBYIOTH ITPECH.

[lepeBaramu croco0y € MPOCTOTa TEXHOJOTTYHOTO MPOIeCy Ta OOJagHAHHS,
HE3HayHa TPYAOMICTKICTb, BIJICYTHICTh JOJATKOBOTO MaTepiady [JIsi PEMOHTY,

3/I0BUIbHA SIKICTh PEMOHTY, HU3bKa BapTICTh. Jl0 HENOJIKIB BIJHOCUTHCS JCSKE

173



3HIDKEHHS! MEXaHIYHOT MILHOCTI JIeTajl, HOPYLIEHHS TePMOOOPOOKH MpU HarpiBaHH,
BUTPATH HA HArpiBaHHS Ta MOAAIBITY TEPMOOOPOOKY, MOKIMBICTD MOSIBU TPIIIHH.
BucHoBok. B pesynbraTi O3HallOMJIEHHS OTpUMaHi 3HAHHS, BMIiHHS Ta
HABUYKH, [0 BiTOOpakaloTh 3MICT MNPOQeEeCiiHUX KOMIETEHILIH, BHUKJIAJICHUX B
OCHOBHHUX IpodeCifHMX OCBITHIX IMpoOrpaMax BiJMOBIIHUX HAMPSIMIB IiATOTOBKH.
BusiBneni mepeBaru Ta HEIOJIKM BHKOPHCTAaHHS CHocoOy BiJHOBIIGHHS JeTajeid

IUTACTUYHUM JIe(hOpMyBaHHSIM.
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PO3POBKA I'EHEPATOPY 3D KOHTEHTY HA ITPUKJIAAIL
I'EHEPATOPY MEHIA PEJIBE®Y MICHEBOCTI

B’ronenko Ouexcanap bopucosnu

K.€.H., TOLICHT

KoBanboB Poman CraniciaBoBu4

CryneHnt

CyMchKHM HaIllOHATBLHUN arpapHUil YHIBEPCUTET
M. Cymu, Ykpaina

Beryn. Po3Butok komm’torepHoi rpadiku, a came B cdepax CyMDKHUX 3
KOMIT FOTEpHOIO0 TpadiKoro, TakKUX SK KiHemMarorpad, ayrMeHTOBaHa pPEaJbHICTh,
CUMYJIALIIHI CUCTEMH, BiI€O ITPH, TOLWO — BIJAKPUBAE IIMPOKE TMOJE I
MOJIIIIEHHS] MPOLECIB CTBOPEHHS a0o reHepalii KOHTEHTY YW HalOBHEHHS
BIJINOBIJIHOTO MPOJIYKTY Bi3yaJlbHUM 3MICTOM.

Meta po6otu. Ha ctBopeHHs moaiOHUX acceTiB BPyUHY, OYJb TO 300pakeHHs
MICIIEBOCTI B CHUMYJIAIII, KiHeMarorpadi abo Bijieo rpi, 3a3BUuYail BUTPAYAETHCS
BEJIMKA KUIBbKICTh Yacy Ta JIOACBKHX PECypCiB, IO MOPOKY€E TPUPOAHUI MOTEHIIIA
JUIsE pO3pOOOK, TOKpalieHb Ta HOBUX iaei. Taki imei Ta po3poOKu y CBOIO 4Hepry
MOXYTh OyTH MNPAaKTUYHO KOPHUCHI AJi1 PI3HOMAHITHUX TMPOEKTIB, 3MEHUIYIOUH
BUTpPATH Yacy Ta pecypciB Ha CTBOPEHHS BIPTyaJIbHUX OTOYEHb.

Meta po6oTH - CTBOpPEHHS MPOTOTHUMY pileHHs TeHepaiii 3d KOHTeHTy Ha
MPUKJIaA1l TeHEpaToOpy Mellla pelbe(y MiCIIEBOCTI.

Marepianu ta meroam. ['eHepairisi CITKM Melly - 1€ TPaKTUKa CTBOPEHHS
CITKM, MIAPO3AUIM O€3MepepBHOIO TE€OMETPUYHOTO MPOCTOPY HA JUCKPETHI
r€OMETPUYHI Ta TOMOJOTIYHI ocepeaku. Yacro 11 KIITHHH YTBOPIOIOTH
CUMILTIIIIAHUNA KOMIUIEKC. 3a3BHuUail OCEpeAKH PO30MBAIOTh T'€OMETPUYHY BXITHY
o0nacte. KoMipKkHu CITKM BUKOPHCTOBYIOTHCSI K JUCKPETHI JOKaJIbHI apoOKCHUMAIlii
O11b1I01 00JIaCTI.

CiTKu CTBOPIOIOTHCSA 3a JOTMOMOTOI0 KOMITIOTEPHHUX AJITOPUTMIB, YacTO Mij

KEpIBHUIITBOM JIIOJIMHU 4epe3 rpadiuHuil iHTepdeiic, 3aneXHO BiJl CKIAAHOCTI
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npeIMeTHOT 00J1acTi Ta 6a)KaHOTO THITY CITKH.

Pe3yabTaTi Ta 00roBopenHs. OgHUM 13 pe3yabTaTIB AOCTIIKEHHS € T0AaTOK
- TeHepaTop Memia penbedy MmiciieBocTi. JJogaTok - KOHBeep mpuiimMae Ha BXig rgb
oiT-kapty(Puc. 1), mpocrime kaxydn - 300pakeHHs dopMmatiB png, jpeg, bmp, gif,
tga um jpg.

300pakeHHs] Ma€ SBIATH €000 rpadiyHe BU3HAYEHHS BUCOTH, J€ OIT 3
BUIIMM 4YHUCJIOM CyMH KommoHeHTiB kombopy (Red, Green, Blue) cumBomizye
BEPTUKAJIbHY BIJICTaHb TOYKU penbedy Biag mneBHOiI "HynboBoi' Touku. Cyma
KOMITOHEHTIB KOJIbOPY CTaHOBJISATH OLIMH KOJIp - TOMY HPOTIISIIAETHCS TMPOCTa

3aKOHOMIPHICTb: SICKpaBIIIUi (hparMeHT OIT-KapTH - BULIE 332 TOUKY PENbEPY.

Puc.1 bit kapra peabedy Puc. 2 I'oroBuii 3/1 memr peabedy

Ham ¢opMmyeTbesi IIIOMMHA 3 PIBHOBIIAAJICHUX MDK COOOK TOYOK Y
TPUBUMIpHOMY TpocTopi. KimbKICTh 3reHepoBaHMX TOYOK, ab0  BEpIIHH,
Bu3HauatuMyTh Tak 3BaHuii LOD - Level Of Detail - piBenp neraimizarii 00'exTa.
BuiieBkazanuii MacuB BEpIIMH BiANpaBiseTbess Ha 30epiranHs B VRAM - Video
Random Access Memory - mam'ste rpadiqHOrO MPUCKOPIOBAYa BHITAIKOBOTO
J0CTYIY, 3B1IKM MOTIM BOHM OyIyTh BigManboBaHi B mpoctip(Puc. 2) 3a qonoMororo
OpenGL  (Open  Graphics Library) - coemudikamii, 1m0  BH3HAYae
m1aThopMOHE3aNIe)KHUN  (He3alneKHUM B1J] MOBHU NPOrPAMYBaHHS) TNPOTPAMHHIMA
iHTepdeiic Ui HamWcaHHS JO0JATKiB, 110 BUKOPUCTOBYIOTH JBOBHMIpPHY Ta

TPUBHUMIPHY KOMI'IOTEpHY Trpadiky.
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BucHoBku. Sk 1 1ya Oynp-skoi rpadiku A CTBOPEHHS 311 CLEH Ta OTOYEHb
HeoOX1/IHI pecypcH, Tak 3BaHl acCeTH, Ha CTBOPEHHS AKUX BPYYHY 3a3BUYail iine
ny)ke 0araro JIIOJACHKUX pecypciB Ta yacy. ['eHepailisi TakuxX acceTiB aOCOJIFOTHO
3MiHIOE TipaBuia rpu. CTBOPEHHS MITYYHHX PECYpPCIB 3 JIOMOMOTOI0 TE€HEPaTOpiB

KOHTCHTY APpaMaTUYHO 3MCHIIUTD YadC IO BUTPAYAECTHCA HAa CTBOPCHHA OTOYCHD.
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BILIUB AMOP®HOT'O CILTABY HA 3HOCOCTIHUKICTH
APOMATHUYHOI O ITOJITAMIAY ®EHIJIOH

€promina Katepuna AnapiiBna,

K.T.H., CTapIIM{ BUKJIaaa4

Tomina Anuna-Mapis BagumiBHa,

K.T.H., 3aBiJlyBa4 Ja00opaTopisiMu

JIncenko Ouexcanap bopucosuy,

1. ¢.-M. H., ipodecop

JIHINpOBCHKMIA epKaBHUM TEXHIYHUNA YHIBEPCUTET
M. Kam’ssHCBKE, YKpaiHa

Hocenko Bikrop KocrsitHTHHOBHY,

1. ¢.-M. H., CTapIIUi HAYKOBUHU CIIBPOOITHUK
[HCTUTYT MeTanodi3uku

iM. I'. B. KypatomoBa HanionansHoi akajgemii Hayk Y Kpainu
M. KuiB, Ykpaina

Beryn. Ceorogni TpuOosioriyHi 3’€HaHHA (MIJIIMITHUKA KOB3aHHS Ta
KOYEHHS, LIECTEpHi, My(TH, TOLIO) Cy4acHOI TEXHIKM HE MOXYThb OOIMTHCS 0e€3
BUKOPUCTAHHA MOJIMEPHUX KOMITO3ULIMHUX MAaTeplajiB 13 BUCOKUM IOKa3HUKOM
3HOcocTiiKkocTl. Cepell MOTIMEPHUX MaTpUIlb MOXXHA BHUIUIUTH apOMaTHYHI
nojiaMiJid, SIKi XapaKTEePU3YIOThCS CTaOLIBHICTIO POOOTH MijJ BIUIUBOM BUCOKHX
temrepatyp (533 K) 1 HaBaHTaxeHb, Ji€t0 KUCIOT 1 JiyriB. AMopdHi crasu (AC) €
OJIHMMH 13 IEPCIIEKTUBHUX HAITOBHIOBAYIB ISl CTBOPEHHS 3HOCOCTIMKUX MOJIMEPHUX
KOMIMO3ULIMHUX MaTepiajiB OCKIJIbLKH IM XapaKTepHa BUCOKA MIIHICTh, TBEPIICTH (110
1000 HV) i1 macTU4HICTb.

MeTta po6oTu. BpaxoByroun 3a3HaueHe, MeTa poOOTH TOJIsTalIa B JOCTIIKEH1
BIUTMBY BMICTy amop¢HOTO crutaBy Mapku HB-4 Ha TpuOOTEeXHIYHI XapaKTepUCTUKH
KOMITIO3HUTIB HAa OCHOBI TEPMOCTIMKOTO apoMaTUYHOTO ToJiaminy ¢eninon C-2.

Marepiasun Ta Meroau. Sk HamoOBHIOBaY AJisi apOMATUYHOTO TOJiamimy
denimon C-2 obpamm aucniepcHuit (17-133 mxm) amopduuii crurae mapku HB-4
(FegoCrsCo7,V,W;iMo;Nb;B,oC,Siy), Burorosnenuit Ha obOnagHanai TOB «Menra»

(M. KwuiB). CrutaB OyB OTpUMaHUM NUIIXOM TOAPIOHEHHS IIBUIKO3arapTOBaHOL
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amMoppHOi CTpiUKM B KyJaboBOMY MiuHI. [IpuroryBanHs MeTanomnoyiMepiB
3MIACHIOBAIM  METOJOM  KOMIIPECIHHOTO  MpEeCyBaHHSA, 3a  BUKIIOYCHHSIM
(depoMarHiTHUX 4YacToK (OCKIIbKM B XiMidyHOMY ckjiaai AC HasBHE 3aii30).
HocmimkeHHass  TpUOONOTIYHMX ~ BIIACTUBOCTEH 32  CXEMOIO <« JIMCK-TIAJICIh)
3M1MCHIOBAJIM HA JMCKOBIM MalllvHi TepTs Mpy HaBaHTakeHH] 0,6 MIla ta mBuaKoCTI
kKoB3aHHs 1 M/c, uisix TepTs ctaHoBUB 1000 M. IllopcTkicTh MOBEpXHI BU3HAYAH 3a
noromoroto npodinomerpy 170621.
PesyabTatn Ta 00roBopenHsi. Pe3ynbratu TpUOOJIOTIUHHUX JOCIIIKEHB
nogaHo y tadm.l.
Taoaunnsg 1
TpudosiorivHi BJIaCTHBOCTI ADOMATHYHOT0 MOTiaMixy (eHIJIOH Ta KOMIIO3UTIB

HA HOT0 OCHOBI

IToxa3Huk IHTEeHCHUBHICTE )
) . . [lopcTkicTh
Bwmict JIIHIAHOTO Koedimient :
MTOBEPXHI,
HAITOBHIOBAYA, 3HOIIYBaHHS, Tepts, f R. MK
C, mac.% l,-107° &
- 34,30/ 31,18 0,520/0,477 2,43/2,11
10 9,18 /5,98 0,474/0,470 1,90/1,77
15 7,16 /4,50 0,493 /0,486 1,02 /0,97
20 6,87 /4,41 0,633 /0,582 1,02 /0,88
25 12,01/ 6,54 0,611/0,581 1,20/ 1,05

[TpumiTka. 3miBa BiJi pUCKH — IO BIJHOBIIOBAJIbHI MOBEPXHI; MPaBOpyd — IO

TUTIBII IEPEHECEHHsI (IJISAX TEPTS Ha MOYaTOK eKcrepuMeHTy ctaHoBUB 3000 m)

I3 Tabn. 1 BuaHO, MO BBeAeHHS A0 nojiMepHoi matpuui AC mapku HB-4

MPU3BOJUTH J0 3MEHIICHHS 1HTEHCHUBHOCTI JIIHIHHOTO 3HOIIYBAaHHS Ta HMIOPCTKOCTI

MOBEPXHI MO BiIHOBIIOBaJIbHIN moBepxH1 (y 5 Ta 2,4 p.) Ta N0 IJIBILI NEPEHECEHHS

(y 7 Ta 2,4 p.) cararoun MiHIMaJIbHUX 3HAYEHb MPHU BMICTI HarmoBHIOBa4a 20 mac.%.

3poCTaHHs 3HOCOCTIMKOCTI METaJIONOoMIMEpiB 00YMOBIICHO HAsIBHICTIO y CKJIall

nojiiMepy OUTBII TBEpPJOrO HaMoOBHIOBada (TBepaicTh Onu3zbko 607-809 HV),

BHACIIIJIOK YOTO CTPUMYEThCS 00’eMHe nedopmMyBaHHS TOJIMEPHOI MAaTpHUIll B

MOBEPXHEBUX Mapax (aAuB. puc.l).
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o
a 0

Puc. 1 — IloBepxHi Tepts (%X200) penisiony C-2 (a) Ta metanonoaimepy (0) Ha

HOro 0CHOBI, 10 MicTUTH 20 Mac.% HaNOBHIOBa4a, OTPUMAHI NIPU TEPTi MO
Bi/IHOBJ/IIOBAJIbHIN MOBEPXHi

YTBOpEHHsI IUIIBKM NEPEHECEHHsI BHACIIZAOK TEPTsS JO3BOJIE peanti3oBYBATU
TEPTS 3a CXEMOI0 «KOMIIO3UT-KOMIIO3UTY» MalKe BUKIIOYAIOUM CTaJIeBE KOHTPTLIO 3
TPUOOJIOTIYHOTO TIPOIIECy, IO JOAATKOBO 3MEHIINYE I1HTEHCHUBHICTH JIHIHHOTO
3HOIITYBaHHS, KOS(DIIEHT TEPTS Ta MIOPCTKICTh MOBEPXHI.

BinHocHo Benmukuii  KOe(iliEHT TEpTS OTPUMAHUX  METaJOMONIMEpPiB
O0OyMOBITIOETHCSl HASBHICTIO 4acTOK Ounbin TBepaoro AC, siki KOHIEHTPYIOUHCH B
30H1 KOHTAKTY MiJBUIIYIOTb CUJIH TEPTSL.

BucHoBok. BcTanoBneHo, 1m0 BUKOpUCTaHHS aMOopdHOTo crutaBy Mapku HB-
4, sk HamOBHIOBaya JJIsi apOMaTUYHOro nomaminy ¢eninon C-2, € nepcrneKTUBHUM
IUISIXOM MIABUIIEHHS 3HOCOCTIHKOCTI OCTAHHBOT'O TIO B1IHOBIIOBAJIbHIN MTOBEpXHI (Y
5 paziB) Ta mo tutiBmi nepeHeceHHs (y 7 pasiB). EdextuBHum Bmictom AC mmst

nosiMepHoi Matpuili € 20 mac.%.
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VIIK 004.021
CHUHTE3 HEJOJIKIB METOIY MPSIMHX MOCTABOK 3 METOIO iX
MOJAJIBIIOTO YCYHEHHS

3eaenbko Exyapa

acmipast

Yepkacbkuii [ep>KaBHUN TEXHOJIOTIYHUHN YHIBEPCUTET
M. Uepkacu, Ykpaina

Beryn. Cranom Ha modarok 2022-ro poky Ha 3amut «Dropshipping»
nomykoBa cuctema Google popmyBana maiixke 50 MIIH. pe3yJbTaTiB, IO CBIIYUTH
PO HASBHICTh 3al[IKABJIEHOI ayJIMTOPIl HA TOHM 4ac, a 3riJHO 31 CTATHCTHKOI BEO-
nomryky Bim Google Trends ([2, 3]) 3alikaBiICHICTh APONIIUIIHIOM B CEPEIHHOMY
MOCTIHO 3pocTae. 30UIBIICHHA I1HTEpeCy MPHU3BEIO J0 30UIBIICHHS KUIBKOCTI
KOMITaHIi, IK1 BUKOPUCTOBYIOTh JaHUN METO/I.

Opnak MeToa He 1M030aBIIEHUN HEOJIIKIB, TOMY HOTO 3aCTOCYBaHHS MOXeE
MpU3BECTH 0 HeOaxaHWX HacuiakiB. Tak, 3rigHO 3 1H(POpPMAaLI€0 3 HEHAYKOBUX
JDKEpesl METO/ MPSIMUX TIOCTaBOK HETaTHMBHO BILIMHYB Ha MapKeTIUIeHcH B YKpaiHi
([1]). 3a3nauene 0OYMOBIIOE aKTYalbHICTh AOCIIKEHHS HEIOJIKIB 3aCTOCYBaHHS
JPOTIITUIIIHTY 3 METOIO 1X YCYHCHHS.

Mera poGoru: BusHaueHHS HEJOTIKIB BHUKOPUCTAHHA METONY TMPSMUX
MOCTaBOK; BU3HAYEHHS KPUTEPIiB BUOOPY HEMOJIKIB Ta iX CHHTE3 C OTPUMAHOIO
CIOUCKY 3 METOI iX TMOJAJbIIOr0 YCYHEHHsS 3a JIOTIOMOTOIO0 BIPOBAIKECHHS
CIEHIAJIBHOTO TIPOTrPaMHOT0 3a0€3IeUCHHS.

Marepianu Ta Meroau. TeopeTnuHi: aHami3 (MaTepiaiiB cTaTell 3 HAYKOBUX
Ta HEHAYKOBUX JIKepen), Kiacudikallis Ta CUHTE3 (HEJOJIKIB JPOIIIUIIIHTY).

Pe3yabTatu Ta 00roBopeHHsi. B pesynbTaTi aHanmizy HayKOBOI JiTepaTypu
([s,c. 161; 7, c. 108; 4, c. 411-412]) BU3HAYCHO CIHCOK OCHOBHUX HEJOJIKIB
BUKOPUCTAHHS METOAY NPSIMUX IMOCTAaBOK Ta KiIacU(IKOBAHO iX HA JBI TPYNU: IS
PO3pIOHOTO MPOAABIIS Ta KIHIIEBOTO MOKYTIIIA.

Jauni, sk mokaszaB aHalli3 BaXJIMBOCTI OKPEMHUX aCIEKTIB OpraHizauii JisyIbHOCTI
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CJICKTPOHHMX Mara3uHiB, HaWBa)XJIMBIIIE MICLE BIJBEIM TAaKOMY UHWHHUKY, SK
«piBeHb IiH HA TOBapm» [5, ¢. 351]. ¥ To# ke yac mo pe3ynbTraTtam JOCIiHKCHHS
koMmmaHii «Ovumy 3po0JieHO BUCHOBOK, 3T1HO 3 SKHM €KOHOMIYHA €(EKTHUBHICTH
€JIEKTPOHHOT KOMEPIIii MIAIPUEMCTB Y MaiOyTHROMY Bce Oinbiiie Oyze 3aexaTd Bij
onTUMI3aIlli YaCOBUX PECYpCiB, a OTXKE HAMOUIBIIOr0 3HaYeHHS HaOyBa€ UMHHHUK
gacy [6, c. 126-127]. Takox HnaHHI YHHHHUKWA BXOJSTh JI0 MpaBui «7R» B sKOCTI
NPUHLNIIB MOOYAOBM Cy4acHOi KOHIEMIii jorictuku [6, c. 126]. Tomy mpaBuia
«right cost» ta «right time» 6y0 o6paHO B IKOCTI OCHOBHUX KPUTEPIiB JII CHHTE3Y
HEOJIKIB JPOMIIMUITIHTY, 3aBASKH YOMY BUOKPEMIICHO HACTYIMHI 3 HUX:

1. JUist po3apiOHOrO MPOJABLS: BUCOKMM PIBEHb 1IH, HASBHICTb PU3HKY
B1JICYTHOCTI TOBapy Ha CKJIA/I.

2. JUtst mOKyNIs: pU3MK NPUAOAHHS TOBapy 3a 3aBULIECHOIO LIHO, PU3UK
3aTPUMKHU IIOCTa4aHHs a00 HEOTPUMAHHS TOBapy 3a 3/1HCHEHOI MONEePETHBOI OTUIATH.

HasiBHICTh TaHUX HEIOJIKIB MOXKE OyTH 00yMOBJICHA:

1. HeakTyanpbHuMM TaHUMU IO 3aKyMiBEJIbHIH I1HI Ta 3aJIUIIKY TOBapy.

2.  Herounumu meromamu po3paxyHKY I[IHOBOT HaJ0aBKHU.

BucHoBku. B pesynprari 3acTOCyBaHHS BHINE3a3HAYCHUX METOMAIB Oyio
JIOCSITHYTO TIOCTaBJICHOI METHU JaHoi poOoTi. BpaxoByrouun Te, mo mig dac
JPOIMIIUIIHTY BUKOPUCTOBYIOTBHCSI TEPEBAXKHO IHTEPHET-PECypCH, B  SKOCTI
BUpILIEHHSI POOJIEMH MPONOHYEThCA Po3poOKka creuianbHoro 113 mis ontumizanii

PO3paxyHKy I[IHOBOT HaI0ABKH 3 YpaxXyBaHHSAM 3aJIUIIKY TOBapY.

CIIUCOK JIITEPATYPU:

1. [EnexkTpoHHMit pecypc]. — Pexum JOCTYITY:
https://medium.com/webstore/rozetka-death-c3e5fd4410b5 —  Jlara  goctymy:
03.02.2022 p.

2. Google Trends [Enektponumii pecypc]. — Pexum  goctymy:

https://trends.google.com/trends/explore?date=2009-01-01%202022-02-
03&geo=UA&q=Dropshipping,JIpormmunmuar, Aponmmumniar, [pommunmiar — Jlata
noctymy: 03.02.2022 p.

182



3. Google Trends [Enektponnuiéi pecypc]. — Pexum  pocrymy:
https://trends.google.com/trends/explore?date=2009-01-01%202022-02-
03&q=Dropshipping,JIponmmnnuar — [ata goctyny: 03.02.2022 p.

4. Khalil Israfilzade. Advantages and disadvantages of drop-shipping /
Israfilzade Khalil // Monoauii Buenunii. — 2017. — Ne 7. — C. 410—413 . — Pexum
noctymy: http://molodyvcheny.in.ua/files/journal/2017/7/91.pdf (nata 3BepHEHHS:
03.02.2022).

5. Awntonenko O. M. ®opMyBaHHS CUCTEM €JIEKTPOHHOI TOPTiBIi 1 JIOTICTUKA:
Teopis Ta npaktuka oprasizamii / O. M. Anronenko, I. I1. Mimyk, O. O. Xamymna //
Bicauk HarmionansHoro yHiBepcutery «JIpBiBchKa momiTexHikay. — 2012. — Ne 749
: Jlorictuka. — C. 349—356.

6. KpaBuenko M. O. Konmemnmii JOTICTUKA €JIEKTPOHHOI KOMEpINi
nignpuemcts / M. O. KpaBuenko, I'. O. Manopuk // HaykoBuii morsisii; eKOHOMIKa Ta
ynpasmiaas. — 2019. — Ne 1. — C. 124—130.

7. Jlynxina T. L., Kyrmsp A. A., Kemosa f. P. [lponmumniHr sk cy4acHUMH
HampsM Po3BUTKY OisHecy B Ykpaini. Modern Economics. 2020. Ne 24(2020). C.
107-112. DOI: https://doi.org/10.31521/modecon.\VV24(2020)-17.

8. Twupinos A. B. CyTHicTb Ta 0COOIMBOCTI 00JIIKY Orepaliiidi IpONIIUIIHTY B
VYkpaini. HaykoBuii BicHUK XepCOHCBHKOTO JiepKaBHOTO yHiBepcuteTy. 2018. Ne 28.

C. 160—163.

183



AKTYAJIBHICTBb PO3POBKH TH®OPMAIIMHOI CHCTEMHA
IHTEJIEKTYAJIbBHOI OBPOBKHU BI3YAJIbHOI IHOOPMAIIII

KaraeBa €srenist IOpiiBHa

K.T.H.. JIOIICHT Kadeapu

IPOrpaMHOro 3a0€3MeUYEHHsI aBTOMAaTU30BAHUX CUCTEM
bpeyc bornan BosogumupoBuy

acripanT kadeapu

IPOrpaMHOTO 3a0€3MeueHHsI aBTOMAaTU30BAHUX CHCTEM
Yepkacbkuii 1ep>KaBHUN TEXHOJIOTIYHUHN YHIBEPCUTET

Beryn. CtBopeHHst MeTo/iB 1u(ppoBoi 00poOKM 300pakeHb Hauye MOHAJ
MIBCTOMITTS. 3a 1ieit yac OyJI0 CTBOPEHO OaraTo aJirOpUTMIB JJIA pi3HUX IIel. Jleski
3 HUX JIOCUTh €(PEKTUBHO BUKOPUCTOBYIOTHCS JJISI BUPIIICHHS Pi3HUX, B OCHOBHOMY,
BY3bKOCTIEIIaTi30BaHUX 3a7a4 1 poBoi 00poOKu 300pakensb. Bennkoro mpobiemoro
€ CTBOPEHHS METOJIB BUPIIICHHS IHTEJIEKTyaJIbHUX 3aBJaHb, TaKUX SK 00poOka
300pakeHb, po3Mi3HaBaHHS. AJie HaBITh U1 JOCHUTh NMPOCTHX 3aBIaHb BUIUICHHS
KOHTYpIB, BIJHOBJICHHS 300pa’keHb, CETMEHTallli 1 T. J. HE MOXHa CKa3aTH, IO
MiIXOAHW, IO BUKOPHCTOBYIOTHCS [UIsl iX BHUPIMICHHS, TO3BOJIAIOTH OTPUMYBATH
pillIeHHS, aJIeKBaTHI JAy’Ke IUPOKOMY Jiama3oHy 30BHIMIHIX yMoB. CaMm ¢akT Toro,
[0 TMOCTIHHO 3'SBJISIOTBCS HOBI QITOPUTMH Ta METOJIM BHPIIIEHHA MOJIOHUX
3aBJaHb, CBIJYUTH MPO HE3aJ0BOJEHICTh JOCHIIIHUKIB SKICTIO pPo3poOok. Sk
MPaBUJIO, JIOCTOBIPHICTh BUPIMICHHS 3aBJaHHS 3HAYHO 3HUKYETHCS TP 3HIKEHHI
PI3KOCTI Ta KOHTPACTHOCTI 300pa)KE€HHS, a TAKOX 3a HASIBHOCTI T€OMETPUUYHHUX Ta
IIyMOBHUX CIIOTBOPEHB. [2]

B o6nacti o0poOku Bi3yanbHOI 1H(pOpMaIi BUIUISIOTH TPU OCHOBHUX
HAayKOBUX HaNpsIMKH: HAyKOBUH HampsM, IO 3alMa€ThCs BIIACHE OOPOOKOIO
300pakeHb; aHami3 (PO3yMiHHS) 300paKeHb; CHHTE3 300pakeHb (MammHa rpadika).
BianoBigHO BUIUISAIOTE CUCTEMH BiacHE OOpOOKM 300pa)KeHb, CHUCTEMH aHali3y
(po3yMiHHSI) 300pakeHb 1 CHUCTEMH CHHTE3y 300pakeHb (MamuHOl rpadiku). Y
MEPIIOMY BHMAAKy BHUPINIYIOTHCS 3aBIaHHS, B SKUX BXIJAHI JaHI Ta pe3yJbTaTu
00poOKHM MpeACTaBIAIOTECS B 00pazoTBopuiit Gopmi. Y apyroMmy BUNAAKY BXIJHI

184



JaHl TPEeACTaBISAIOTECA B 00pa3oTBOpuiil ¢opmi, a pe3yabTar oOpoOKM — B
He0Opa3oTBOPUiN (hopMi, HATTPUKIIAI, Y BUTIISAII TEKCTOBOTO OTIUCY CIICHH.

B ocraHHbOMY BHUIAJIKy BUPINIYIOTHCS 3aBJaHHS CHUHTE3y 300paK€Hb B iX
o0Opa3zoTBopUOi hopMmi 3a ACSIKUM iX OMHCOM a00 aJrOPUTMOM MOOYIOBH. [ 7]

BuBuenHnio iHQopManiHUX cHCTEeM OOpoOKM BidyanbHOI  1HGOpMaIli
IMPUCBSIYEHO HU3KY poOiT pizHux yueHux: bek T. [1], binoycos A.A. [5], Vitm H. [3],
Pa6in JL.P. [4].

VY mux poboTax Ay’Ke 4acTO BHKOPHUCTOBYETHCS Opraizailis iH(opmariitnoi
Mozeni 00poOku Bi3yanbHOI 1HGOpMAIi y MPAaKTUYHUX PO3POOKax, IIO JI03BOJISIE
BUSIBUTH CJIa0Ki Ta CWJIbHI CTOpOHH. lle, CBO€r0 4eproro, MOCITYKUIO OCHOBOIO
BHOOPY IHCTPYMEHTIB IIU(PpoBOi 00pOOKH 300pakeHb 1 XapaKTEPUCTUK 300paKCHHS.
Lleli ¢akT BU3HAYAE aKTyaJbHICTh CTBOPEHHS MOJIENI JJIsl BUPILICHHS 3aBAaHb, 110
BUHHUKAIOTh TpU TOOYAOBI pEAIbHUX TEXHIYHUX CHUCTEM [HUGPOBOi OOpPOOKH
300pakeHb.

MeTto10 poGoTu € po3poOka iHGOPMAIIMHOI CUCTEMHU MJI 1HTEIEKTyaJIbHOI
00poOKH Bi3yanbHOT 1H(GOpMAIIii.

O0po0ka 300paxkeHb MOsKe BiIOYBATHCSH B Pi3HUX LJIAX:

1 CnoTBOpeHHSI 300pakK€HHS 3 METOK JIOCSATHEHHS SKHXOCh €(EKTIiB
(xyno>xue nomimnieHHs). L1 mepeTBopeHHs He TyKe YacTO PO3IIIAIat0ThCSl.

2 Image Processing — Bi3yasibHe (SIKE€ MOJJIHMBO IIOMITHTH OKOM)
30UTBIIEHHST SKOCTI 300pa)eHHs (KOPEKIliss KOHTPACTy 1 SICKPAaBOCTI, KOPEKIis
KOJIbOPY); 00'€KTUBHE MOJINIIEHHS IKOCTI 300paykeHHs (YCYHEHHS CIIOTBOPEHb TUITY
3Ma3, AUCTOPCis, PO3OKYCYBAHHS);

3 Image Analysis — mpoBeficHHS BHMIpIOBaHb Ha 300pakeHHI (aHasi3
rapTMaHorpam, inrepgpeporpama);

4 Image Understanding — posmisHaBanHs 00pa3iB  (po3Mi3HaBaHHS
B1JIOMTKIB MaJbIliB, CHMBOJIB, 0Ci0) [6]

JIJI1 TOCSITHEHHA MOCTABJIEHOI MeTH Yy po0oTi OyayTh BHpPIIIyBAaTHCh TaKi
HAYKOBO-TEXHIYHI 3aBJaHHA:

- CucremHuil aHamiz MeroAiB oOpoOkM Bi3yanbHOI iHoOpMmarii Ta
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MEPCIIEKTHBH 1HTEJIEKTYaabHOI 0OpOOKH TaHuX;

- JlochmipkeHHST MOB MOJETIOBAHHS Ta MPOTPAMHOTO 3a0e3MeUYeHHS s
CTBOpEHHS 1HGOPMAIIHHOT MOJIeTI;

- CrBopenHs iH(OpMAaLIHHOT CUCTEMHU 1HTEIEKTyadbHOI 0OpOOKH Bi3yallbHOT
1H(popMmarii;

- JocmimkenHs peanizaiii po3po0seHoi iHdopMaliifHoi Mojenl 30epiraHHs
300pak€Hb B ONEPATUBHIN MMaM'ATi.

BucnoBku. Po3pobiieHa cucreMa MOXe BUKOPUCTOBYBATHUCS JUIS 301IBIICHHS
IIBUIKOCTI OOpOOKHM, aje B JACIKUX BHITAJIKaX SKICTh OTPUMAHOTO BUXIJTHOTO
300pakeHHs] OyJe Ha0araTo HWXXK4Ya. 30UIBIIMTH SIKICTh 300paKEHHSI B KIJIbKA pa3iB
MO>KJIMBO 32 PaXYHOK 3aCTOCYBaHHSI METO/Y 3 (PUIbTpalli€l0, TAKOK HA PIBEHb SKOCTI
3aCTOCYBaHHS JJAaHOT'O METOly OyJie y>Ke BILTMBATH BUOIp sapa.

Po3pobnena Mozenb nporeciB 00poOKHM HAMIBTOHOBUX PACTPOBUX 300paKeHb
B1J100paka€e TUIIOBI MOCIIJOBHOCTI BUHUKHEHHSI PO3MIIHYTUX 3ajad. EdekTuBHICTH
00poOKHM 300pak€Hb 3aJeXKUTh BIJ €(OEKTUBHOCTI 3BEpPHEHHA IO MOJAHHSA
300pakeHHsI B OmepaTuBHIA mam'ari. B mporeci 0OpoOku 300pakeHb BEIHUKOTO
pO3MIpy HAWOUIbII YAaCTO BUKOHYBAHMMH OINEPALISIMU € 3BEPHEHHS 10 MOJAHHS
300pakeHHsI B ONEpAaTHBHINA Mmam'sTi Ta Bizyamizaris. st cTBOpeHHS edeKTUBHUX

peanizaliii MeToay 00poOKH 300pa’keHb BUKOPUCTAHO MOBY nporpamyBanHs C ++.

CIIMCOK BUKOPUCTAHUX J’KEPEJI

1 Baeck T. An overview of parameter control methods by self- adaptation in
evolutionary algorithms / T. Baeck // Fund. Inform. — 2018. —Vol. 35, no. 1-4. — P,
51-66.

2 Baeck T. Self-adaptation in genetic algorithms / T. Baeck // Towards a
Practice of Autonomous Systems: Proceedings of the First European Conference on
Artificial Life / eds. F.J. Varela, P. Bourgine. — Cambridge, MA: MIT Press, 2012. —
P.263-271.

3 Whitley D. An Overview of Evolutionary Algorithms: Practical Issues and

Common Pitfalls/ D. Whitley // Journal of Information and Software Technology. —

186



2001. — 214 p.

4 Pabunep JI.P., l'oynag b. Teopus u mpumenenue uudpoBoii oOpabOTKu
curtasioB. M.: Mup, 2011. —C. 62-72.

5 Belousov A.A. Applying wavelets and evolutionary algorithms to
automatic image enhancement / A.A. Belousov, D.V. Sidorov, V.G. Spitsyn // XIII
International Symposium "Atmospheric and Ocean Optics. Atmospheric Physics",
Tomsk, July 2-6, 2016. — P. 104.

6 Baker J.E. Adaptive selection methods for genetic algorithms / J.E. Baker //
Proceedings of the International Conference on Genetic Algorithms and Their
Applications, 2015. — P. 101-111.

7 Belousov A.A. Applying wavelets and evolutionary algorithms to
automatic image enhancement / A.A. Belousov, D.V. Sidorov, V.G. Spitsyn // XIII
International Symposium "Atmospheric and Ocean Optics. Atmospheric Physics",
Tomsk, July 2-6, 2016. — P. 104.

187



3AXHUCT ITPOI'PAMHOI'O 3ABE3IIEYEHHSA 3 KNIIEHTCBKOIO
APXITEKTYPOIO BI IIOPYIIEHHA HIJIICHOCTI
ITPOI'PAMHOI'O KOY

Kpuxkynos /Imutrpo €Bresiiiosu4

acmipast

Yepkacbkuii ep>KaBHUN TEXHOJIOTTYHUHN YHIBEPCUTET
M. Uepkacu, Ykpaina

Bceryn./Introductions. B cygacHOMy CBITI 3aXHCT MPOTPaMHOTO 3a0€3MeYCHHS
Bl TIOPYIICHHS MLUIICHOCTI CTOiTh B psAJil NPIOPUTETHUX 3aBAaHb B 00JACTI
1H(popMaiiHUX TeXHONOT1H. [{e moB’s13aH0 3 THM, 110 OUIBIIICTh CUCTEM 3aXHCTY BiJl
HECAHKI[IOHOBAHOTO BHKOPHUCTAHHS BPA3JMBl J0 BIAKIIOYEHHS CHUCTEMHU 3aXUCTy
nUIIXoM MoAuGIKyBaHHS TMporpamMHOro kojay. IIpoGnema 3axucTy HpoOrpaMHOIO
3a0e3nedeHHs] BiJlT MOAU(IKYBaHHS KOy € aKTyaJlbHOIO, TOMY MO OUIBIIICTh
CTBOPIOBAHUX IPOTpaM MarOTh MIATEKCT NMPUOYTKY, 1 hipMU Ta pO3POOHUKHU LIHOTO
MIPOrpamMHOro 3a0e3MeUYEeHHs 3allIKaBJIEHI B OTPUMaHHI MaKCUMaJlbHOI BUPYYKH Bij
MIPOJIaXKy CBOIX MPOTPAMHMX MPOTYKTIB.

Jlo HaiOuIpIl ypa3nuBUX MiAMNaNae Take IMporpaMHe 3a0e3MeueHHs, SK
orepariifHi CHCTEMH, Fpa(iyHi peJaKTOPH, IrPOB1 MOJYJI1, KOMIUISITOPH TOLIO.

ias pobdoTn./Aim. BpaxoByrouu BuIe3rajgaHe, IO JOCIIKEHHS € OIS
Ta (OPMYBaHHS KPUTHYHOI OILIIHKU TOMEPEHIX JOCHIKEHb, @ TAKOXK TOIIYK HOBUX
METO/I1B BUPIIIIECHHS BUSIBIICHUX HEJIOTIKIB.

Marepianu it metoau./Materials and methods. /Io MaTepianiB qocCiiKEHHS
BIJIHOCATHCS HayKOBI poOOTH y cdepl 3aXUCTy MPOrpaMHOTO 3a0e3MeUeHHs, a came
cucTtema 3a0e3MNedyeHHsl CTIMKOCTI MporpaM J10 HECaHKIIOHOBaHOi moaudikarii [1],
METOJIM 3aXUCTy MOJYJS TMPOTrpamMHOro 3a0e3NeyeHHs Ha OCHOBI Mpoleaypu
obdyckamii [2], MeToIMKa 3aXHCTy MPOrpaMHOIO KOAY BiJ HECAHKI[IOHOBAHOL
Moaudikarii Ta TOCTIKEHHS 3a I0MTOMOTO0I0 HOTo XenryBaHHs [3].

B xoxi criocTepeskeHHs Ta TOCTIKEHHS BUKOPUCTaH1 eMIIPUYHI METOIH.

Pe3yabTatu ii o6ropopenns./Results and discussion. B pe3ynbraTi anamizy
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MOTEpEeAHIX AOCTIKEHD Ta MOIIYKY HEeIOMiKiB 0yJ0 3p00Je€HO HACTYIHI BUCHOBKH.
AHaJi3 ICHyIOYMX METOIB 3aXUCTy MOKa3aB, 10 BCl BOHU MAaIOTh SIK MepeBart, Tak 1
HEJOMIKM # Ha JaHUP Yac MOBHICTIO 3aXUCTUTH MpOrpaMHE 3a0e3MeUeHHs 3
KIIIEHTCHKOIO apXITEKTYpPOIO HEMOXKIIMBO, IEPEIABIIN MPOTpamMy y KOPUCTYBaHHS, MU
HE MOXXEMO Yy IMOBHIN CUJII KOHTPOJIIOBATH J1i peBepc 1HXKEHepa.

HoBi Meronu BupillleHHS BUSIBJICHUX HEIOJIKIB TOBHHHI POOUTH POOOTY
peBepc iHKeHepa AyKe MOBILIBLHOIO M CKJIaJHOI0, 00 BOHA CTajJla €KOHOMIYHO HE
BUT'1IHOIO.

B mporeci TecTyBaHHA 37I0My HOBOTO METOAY 3axHCTy Oynu OTpuUMaHi
pe3yNbTaTH, SIKI MOKa3yI0Th, 1110 YaC 3JIaMy 3MIHUBCA y OUIbIITY CTOPOHY.

BucHoBku. 3a TMpoBeNEHOI poOOTOI W OTPUMAHUMHU pe3yibTaTaMu
TECTYBaHHSA HOBOI'O METOAY MOXHa 3p0OUTH BUCHOBOK, 1110 HAIPSIM pOOOTH BIPHHIA. 1
noTpedye MoJaIbIINX JOCTIIKEHb 3 METOIO BIOCKOHAJIEHHS JAHOTO METOY.

3 METOW TMOKpaIleHHS pe3ylbTaTiB CTBOPEHOTO METOAY IUIAHY€EThCS

MOAABIINHI MOIIYK HEJOJIKIB /111 BAOCKOHAJIEHHS CTBOPEHOTO METOTY.
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OBIPYHTYBAHHSI MEXAHIYHOI'O CIIOCOBY NIAIOTOBKHA
IOBEPXHI IUIA HAHECEHHSA TIOKPUTTIB

Kyuepenko FOuais CepriiBaa

acripaHTKa

BinHULIbKUM HAITIOHATBHUN arpapHUil YHIBEPCUTET
M. Binnuns, Ykpaina

Beryn. [Ipu Oyab-sikoMmy crioco01 HaHECEHHsI MOKPUTTS Ha TTOBEPXHIO BUPOOY
BUpIIIANIbHE 3HAUYEHHS Ha (JOpPMYBaHHS SIKICHOTO IIapy 1 HOTo 3B'SI30K 3 MOBEPXHEIO,
10 MOKPUBAETHCS, MAE CTaH LI€i MOBEPXHI, il Oy/10Ba, pIBEHb IOPCTKOCTI1, HASIBHICTh
Ha TIOBEPXHI IUTIBOK PIi3HOTO XapakTepy: KUPOBUX 3a0py/IHEHb, OKCUJIB Ta 1HIIMX
ne(eKTIB MEXaHIYHOTO Ta XIMIYHOro Xapaktepy. Orxe, Oyab-sKUid BUJ HAHECEHHS
MOKPUTTIB BUMAra€e IMiJArOTOBKH (TIOMepeHb0i O0OpOOKM) TOBEPXHI 3 METOIO
MOKPAIIUTH XiJI TPOIECYy YTBOPEHHS IUIBKK (IIapy) MOKPUTTS, 30UIBIINTH
IIBUIKICTh HAPOIIYBAaHHA IIapy Ta 3MEHIIUTH €HEPreTHYH1 BUTPATH, IO 3abe3neuye
MIJBUIEHHS TMPOAYKTUBHOCTI 0OJajHAHHS 3a JOTPUMAHHA TEXHOJOrIi Ta
MIABUILEHHS e(EeKTUBHOCTI BUpOOHUITBA. KpiM TOroO, sIKICHa MiArOTOBKA MOBEPXHI
MOKpAIlye 34YEIUIEHHS PEUOBUHM, LI0 HAHOCUTHCSA Ha MOBEPXHIO BUPOOY, 3MEHIIY€E
KUIBKICTh J€(QEKTIB y IIapi, [0 YTBOPIOETHCSA, 1 TUM CaMUM IJBUILYETHCS
HaJIIMHICTB 1 TIpaIe3AaTHICTh BUPOOIB.

Meta po6Goru. Po3risiHyTH MexaHIyHI crmocoOu OOpOOKM TOBEPXHI st
HAaHECEHHs TOKPUTTIB, BUSBUTU iX mepeBaru Ta Henodiku. IIpoanamizyBatu naHi
CroCcOOM TMIATOTOBKM TMOBEPXHI 1 BHU3HAYUTH, SKI 3 HUX HaWJIOUUIbHIIIE
BUKOPWCTOBYBATH JJIS BIJIHOBJICHHS JIETAJICH.

Marepiaaum i metoau. MexaHiyHi criocoOu oOpoOKH MOBEPXHI 3aCTOCOBYIOTb,
SKIT0 HEOOXIJHO 3a0€3MeUnTH 3aJ0BUIbHE 3UYCIUICHHS PCYOBHUHU ITOKPHUTTS 3
MarepiaioM BUpoOy. Po3pi3HAIOTH Taki BUIU MeXaHI4HOI 00poOKHu: 00poOKa MeTasiB
pi3aHHSIM Ha TOKapHHX, (pPE3epHUX, PO3TOUYBAJIBHUX, CBEPIJIWIBHUX Ta IHIIUX
METaJopi3aIbHUX BepcTarax, NUIiyBaHHS Ta TOJNIPYBaHHS, KpallOBaHHSA Ta

raJITyBaHHS, TIAPONICKOCTPYMHUHHA, TPOOOCTpyMUHHA 00pOOKa TOLIO.
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PesyabTratn i oOroBopennsi. lllmidyBanHIO Ta moOJipyBaHHIO MiANAIOTH
BUpPOOM, BiJ SKUX MOTPIOHO B OCTATOYHOMY BUIJISIAI MaTU THAAKY OJIMCKYdy
MOBEPXHIO Ta TOYHI OCTaTOYHI po3Mipu. Taka rmorepeaHs oOpoOKa OJHOYACHO
MOKpAIlly€ IIIIBHICTh KOHTaKTy IIapy MOKPHUBAIOYOro MaTepiady 3 IOBEPXHEIO
BUpoOy Ha aTtoMHOMY piBHI. OJHAaK BHUKOPHUCTAHHS MMICKOCTPYMHUHHOI 00pOOKU
3aMICTh TOJIPYBaHHS 301IbIIyE CyMapHy IUIONIY MOBEpXHI BHUpoOy B 3-5 pasiB y
MOPIBHSHHI 3 PO3pPax0BaHOIO JIJIS TNIAJAKUX MOBEPXOHb. B 3B's13Ky 3 1IuM Taka 00poOka
iHTeHCcu(DiKye Tpoliecd (OpMyBaHHS IIapy, MOCUIIIOE MOTrO 3B'SI30K 3 MOBEPXHEIO,
MOKpAIye SKICTh Ta BIIACTUBOCTI MIOKPUTTSI.

VY psal BUNAAKIB SIK MEXaHIYHY 0OpoOKy 3aMicTh HUTiI(DyBaHHS 1 MOJIPYBAHHS
3aCTOCOBYIOTh OOKAaTKy MOBEpXHI J€Tajll CHeliaibHUMU POJIMKaMU 3 HAaHECEHUM Ha
HUX MIKpO- a00 Makpopeiabe(hom ado riIaJKuMU pOJIMKaMU MPU BUCOKMX BUMOTax 0
MOBEPXHI 1I0JI0 JOIMMYCTUMHUX MEX HIOPCTKOCTIL. JIOCUTh YacTo Ajs IpiOHUX JeTanen
BUKOPUCTOBYIOTh METOJIM MiABOJIHOTO TaATyBaHHs a00 nutiyBaHHS Ta MOJIPYyBaHHS
B Oapa0baHax 3 HallOBHIOBaYaMu 13 aOpa3uBHUX MaTepiaiB.

CytHicTh 00poOKM B 0OapabaHi moJiirae y TOMY, IO BHPOOM pa3oM 3
aOpa3MBHMMHU MaTepiajlaMH 1 HAallOBHIOBAYaMH, TAKUMH SIK HaKJa4yHI 3€pHa, MemM3a,
KOPYHJ, TUPCa, 3aBaHTAXYyIOTh y OapabaH, 0 00EpPTaEThCA, 1 0OPOOIAIOTH TAKUM
YUHOM TMIPOTSTOM BCTAaHOBJICHOTO Yacy JO0 OTPUMaHHA HEOOXITHOI MIOPCTKOCTI
MTOBEPXHI.

[NpapomickocTpyMUHHY OOpOOKY MeTajJeBMMU 1 HEMETaJIeBUMU YaCTUHKAMU
OpOBOASATH B YCTAaHOBKAaX, J€ aOpa3WBHI 3€pHA, IO pPYXalOThCS 3 BEIUKOIO
IIBUJIKICTIO pa30M 31 CTPYMEHEM BOJH, BIAPSIOYKUCH 00 MOBEPXHIO BUPOOY, 3HIMAIOTh
3a0pyHEHHS], 1110 3HAXOAThCS HA Hil, Yy TOMY YMCI1 OKUCHI TUTiBKUA. OHAK, )KUPOBI
3a0pyJIHEHHSI YaCcTO BUJAJTUTH TaKUM YMHOM HE BJAETHCS, TOMY MOTpIOHA XiMidHA
00poOka MmoBepxHi.

OmayuM 3 HaAWIOMIUPEHIMIUX CIOCO0IB IIATOTOBKH TIOBEPXHI € 00poOKa
BUPOOIB y PIIKMX CEpeOBUIIAX YIbTPa3ByKOBUMHU KOJIHUBaHHAMU. [Ipu npomy edexr
OUHWINEHHS  JIOCATAEThCS  TMEPEBAXKHO  3aBIASKM  KaBITAIlIHHOMY  BIUIUBY

yJIbTPa3BYKOBUX KOJUBAaHb, 1110 MOIIUPIOIOTHCSA B PIAMHI. SIBUILE KaBiTallll MOB'A3aHe
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3 YTBOPEHHSIM PI1IMHU MiJ J1€10 €Heprii yIbTPa3BYKOBUX KOJUBAaHb MIKPOPO3PHUBIB B
OJIMH 3 HAMIBIEPIOJIB KOJHMBaHb Ta iX 3aXJIOMyBaHHA B HACTYNHUU HamiBIEPiO[
KOJIMBaHb. Y MOMEHT 3axJIOMyBaHHS KaBITalllifHOiI OyipOalmku B MIKpPOOOJIACTI
PILAMHYA HABKOJIO HEi YTBOPIOIOTHCS JIOKANBHI yJIapHI TUCKH, IO JOCATAIOTh KITBKOX
coteHb armocdep. Ilig aiero yaapHOi XBuUII, 10 BUHUKAE TPH IIbOMY, BIIOYBAETHCS
BIIPUB YAaCTHHOK 3a0pyJHEHb BiJ TIOBEPXHI, IO OYHIIyeThcsA. Habinbin
e(eKTUBHOIO OYMCTKA 13 3aCTOCYBAHHSM YJIBTPa3BYKOBOiI KaBiTallll BUSBISETHCS B
TOMY BHIIQJKY, SIKIIO OJHOYACHO 3 (DI3UYHHUM BIUIMBOM KaBITAIliHHUX €(eKTIB
JI0TAaTKOBO ~ BUKOPUCTOBYETHCS ~ XIMiYHA i  HABKOJHUIITHBOTO  arpeCHBHOTO
30BHIIIHBOIO  CEPENOBUINA, TOOTO. MpH XIMIYHUX METOJAaX OYMILECHHS 3
yIIBTPA3BYKOM.

BucHoBok. Po3risiHyTl MexaHi4H1 ciocoOM 00pOOKHM MOBEPXHI JI1 HAHECEHHS
MOKPUTTIB, BUSBIICHI 1X MepeBaru Ta Hepomiku. [IpoBenennii anami3 JaHUX croco0iB
IJICOTOBKM TTOBEPXHI 1 BU3HAYEHO, SIK1 3 HUX HAWJIOIIbHIIIE BUKOPUCTOBYBATH JISI

BITHOBJICHHS JIETAJICH.
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PI3NUYHI OCOBJHUBOCTI MNPOLECY YIIIVIBHEHHA CYMIIII I'PYHTY
3 BLIIXOJJAMU HA®TOI'A30BOI TIPOMUCJI0BOCTI

MuxaiinoBcbka Ouiena BosionumupiBna,

K.T.H., C.H.C.

Hamionanpauit yaiBepcuret [losnTaBchka moliTeXHiKa
imen1 FOpist Konapatioka

M. [TonraBa, Ykpanna

Beryn. Ha nanwmii yac B YkpaiHi iCHYIOTh €KOJIOT14HI MPOOJIEeMU Ha TepUTOPil
Ha(TorazoHocHUX perioHiB. IIpu OypiHHI CBEpUIOBHH YTBOPIOETHCA 3HAYHA
KUIBKICTh ~ BIJXOJIB, SKi TOBHMHHI OyTW yTuiizoBaHi. OOcsar nuiamy, SKUM
YTBOPIOETHCS IIPH OYpIiHHI CBEpIUIOBHH Moske csraTd 0,4 M° 3 OJHOTO IOTOHHOTO
MeTpy OypIHHSI €KCIUTyaTalliHOi CBepAJIOBUHU. JJig 300py Ta HAKONMUYEHHS JAHOTO
BUJIy BIJIXOJy CTBOPIOIOTHCS LIAMOBI aMOapu 3Ha4yHOTO 00’eMy. BypoBuii nuiam y
CBOEMY CKJaJl MICTHTh Ba)KKI METajlu, HE3HA4YHYy KUIbKICTb Ha(TONPOIYKTIB,
CUHTETHUYHI TOBEPXHEBO-aKTUBHI PEUOBUHHU, KapOOKCIMETHIIIETION03Y, CUHTETHYHI
OpraHiyHi peYOBUHU TOIIIO.

EdexTuBHOIO  TEXHOJOTiIEHO  yTWi3alli  OypoBHUX  BIANpaIlOBaHb €
«comiaudikaris». BiAMoBiAHO A0 IHOTO CHOCOOY OYMINEHUN OYpOBUH IILIaM
3MINIYIOTh 31 CHEelialbHUMU cOpOeHTaMH 1 eMeHTOM. COpOEHT MOB’SI3y€ CIONTYKH,
AK1 MiCJIsL JOJaBaHHS EMEHTHOI MacHu NepexoasaTh B (hopMy, HEPO3UUHHY NPU Oyab-
SAKUX MOTOJIHUX yMOBax. ToMmy BUpPOOJIEHUN TaKUM YMHOM 3HEIIKOKECHUN MPOIYKT
3aCTOCOBYETHCSl Y BUTOTOBJICHHI MaTepialiB Jis OyaiBHUIITBA [2].

Bigomuit XiMiuHUH MEeTOJT yTHITI3aIi1 3 BUKOpUCcTaHHIM (ocdorircy [3].

Meta poboTu. MeToro ctarTi € aHami3 (I3UYHUX TPOLECIB MPHU YIIUIBHEHH]
CyMillll TPYHTY 3 OypoBUM 1utamoMm B nponopuii 90:10.

Marepiaiu Ta MeToau. Bumoru 10 yiiiJibHeHHs TPYHTIB 3aBXKIU CTOCYIOTHCS
JOTPUMAHHS JESIKOT BOJIOTOCTI TPYHTY Ta JOCATHEHHS IMPH I[bOMY TIEBHOI MIITLHOCTI.
BcranoBrieHHs 3HaUYeHb IUX MMapaMeTpiB 3a3BUYail BiJOYBAa€TbCS Ha IMiJICTaBi

71a00paTOPHUX AOCTI/IIB MO YIIUIBHEHHIO, B PE3YJIbTATI SIKUX 3HAXOSATh ONTUMAJIbHY
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BoJorictb Wyp . ToOTO BOJIOTICTH MpH SIKIH AOCATa€ThCsl MaKCUMallbHA INIIBbHICTH
CYXOTO IPYHTY Pmax-

BinoMo, mo € JaBa BUIU NPUPOJHOTO CTPYKTYPOYTBOPEHHS TJIMHUCTUX
IPYHTIB: OJIMH — COJBOBHM, TpHU SKOMY 3 KOJOIJHOTO PO3UYHMHY OCIIalOTh
JUCIIEPrOBaHl YaCTUHKHU, MPUYOMY B MOMEHT iX BIJIKJIAJICHHS MK CYMDKHUMU
YaCTUHKAMM JiIOTh €JEKTPUYHI CWJIM BIIIITOBXyBaHHA. lle mo3Bosisie yacTUHKaM
KOB3aTH OAHH IO OJHOMY, MPHUIMAIO4M IMOJIOKEHHS, [0 BIAMNOBITAE HAWKpaIomy
yIIUIbHEeHHIO. Po3TanryBaHHS YacTHMHOK y 3pa3Ky MOpu IbOMYy Oyae OJU3bKO 0
MapayesbHOrO.

[HIMIT BUA CTPYKTYpOYTBOPEHHS — HECOJbOBUM, BIIOYBAETHCS B PE3YNbTATI
baokynsaiii (yTBOpPEHHS arperatiB) B KOJIOITHOMY pO3udHI. B 1iboMy BUMAJIIKy, Mij
Yyac YIIUIBHEHHS arperariB, B OCHOBHOMY, IIIOTh €JIEKTPUYHI CHUJIM TSDKIHHS. B
pe3yJabTaTi IbOI0 OKPEMi arperaTd CKJICIOIThCA MK co00r0. OpieHTalllsd YaCTHHOK
IpU [IbOMY BUXOJIUTh XaOTHYHOIO, PO3TAllyBaHHSA CYMIDXHUX YAaCTHHOK IIOAO OAWMH
OJIHOTO OJIM3bKO JI0 TEPHEHIUKYJIIpHOMY. TOOTO HEraTHBHI TMOJIOCH YaCTOK
3HAXOJATbCA B KOHTAaKTI 3 IMO3UTUBHUMHU. Y TMEpPUIOMY BHUIAAKY CTPYKTYpPY
Ha3UBaIOTh JUCHEPrauiiHOI 1 OpIEHTALI0 YAaCTHMHOK MapajielibHOW. Y JIpyromy
BUITAJIKY CTPYKTypa Oy/e hIoKyIAiHO0 1 OpieHTAIlisl YACTHHOK XaOTHYHA.

[Tpu dmoxkynsmiiiHiA CTPYKTypl po3TalryBaHHS (uIbTpariiHi 1 MexaHIYH1
BJIACTUBOCTI TPYHTY BHU3HAYAIOThCS XapaKTEepOM 1 MIIHICTIO 3B'A3KIB MIiXK
arperaTamMu, a HE pO3TalllyBaHHSIM 4YacCTHMHOK B arperari. llpu nucnepramiiinomy
pO3TallyBaHHI YaCTHMHOK 3HAY€HHA HAOyBa€ CTYMiHb OpI€HTallli YaCTUHOK T'PYHTY.
CrtpykTypa po3TallyBaHHS YaCTUHOK TJIHMHHCTOTO TPYHTY MOXE OI[IHIOBATHUCS
MEXaHIYHUMHU METOJlaMH, IO 3ajieXkaTh BiJ CTYINEHS Opi€HTalli YacTHHOK.
MikpocTpykTypa Moxke OyTH OLlHEHa 3a JaHUMU  MIKPOCKOMIYHMX 1
YIBTPAMiIKPOCKOIMYHUX JOCTIIKEHB [1].

KomrinekcHe BUBUEHHS MIKPOCTPYKTYpP PI3HUX TJIMHHCTHX IPYHTIB IMTOKAa3alo,
o0 B MPUPOJHOMY CTaHl TMEpeBakHAa  OUIBIIICTh  TJIMHUCTUX  IPYHTIB
XapakTepu3yeTbes  GIOKYIAMIMHOI CTpykTyporo [1]. Y mporeci ymibHEHHS

[JIMHUCTOTO TPYHTY 3a JOMOMOIOI JWHAMIYHOTO YUIIJIBHEHHS TPYHTY B HBOMY
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bopMyeThCS  CTPYKTypa, BiIMIHHA BIJ TPHUPOAHOI, PYWHYIOTHCS arperard,
3MEHIIY€ETHCS Me)KarperaTHa MOPUCTICTh 1 CTBOPIOETHCS OLIBII OJHOPITHUI MacuB
TPYHTOBOI MacH, SKMH B 3aJ€KHOCTI BIJI BOJOTOCTI TPYHTY, CIIOCOOY HOro
VIIITPHEHHS 1 BEJWYMHM  BHUTPAu€HOI HAa  YIIJIBHEHHS  €Heprii  MoXe
XapakTepu3yBaTUCs QIOKYISIIHHOW ab0 AUCIIepraIifHo0 CTpYKTypoto (puc 1).

[Ipy omHOMY 1 TOMY K METOJl YIIUIBHEHHS TPYHTY 3 PI3HOK BOJIOTICTIO
NEPETBOPEHHS  CTPYKTYpPH TPYHTY 3  (IOKyISAidHOI Ha  JUCHEpramiiHy
CYNPOBOKYETHCSL JTOCSTHEHHSIM MAaKCUMaJlIbHOI WIUIBHOCTI CYXOro IPYHTY Jif
MPUIHATOTO METOY VIIUIBHCHHS 1 MTOAAIBIIUM 11 3HKEHHAM. [Ipu IboMy B TPyHTI
3amumaeTbess  Onu3bko 10% mop, HE3almoBHEHHWX BOAOIO, TOOTO KOE(DILIEHT
BOJIOHACUYEHHS TPYyHTY Mae 3HaueHHs 0,9 [3].

YucClleHHI CIOCTEPEKEHH MOKa3ald, M0 y TNIMHUCTHX IPYHTIB, YIIIJIBHEHUX
Py  BOJIOTOCTI HIKYE ONTUMAJbHOI, OUIBIIICTP YACTMHOK Ma€ XaoTHYHE
po3ranryBaHHs. ToJi sIK MpU YUIUIbHEHH! IPYHTIB 3 OUIBII BUCOKOIO BOJIOTICTIO

YaCTKU I'PYHTY HPAarHyTh 10 NapaJIeIbHOr0 po3TamryBaHHs. (puc.1).

-
lpd g/sm

155 pdlopt )

1.50 E
1.45 g N 21
3 ' 2
1.40 : :
3 :
135 Wopt  17.5 W%
1 13 15 17 19 21
Puc 1. 3aranbHuii BUTJIs11 Puc. 2. 3a1eKHiCTh CTaHY BUCOKOIMCIIEPCHOTO
€JIEKTPOHHO- TPYHTY BiJl HOT'0 BOJIOTOCTI Ta T'YCTHUHH CKeEJIETY
MIKPOCKOIIIYHOI'0 3HIMKY rpyHTYy: 1 - 30Ha NPOYKHOIIACTHYHMX

TJIMHTHCTOrO IPYHTY [9]  BJiacTHBOCTEH 3 PUXJIO3BA3aHOK0 BOJAOKO Y MOpPax; 2
- IVIACTUYHI BJIACTUBOCTI 3 KaNISIPHOIO BOAOI0; 3 -
TBEPAUH CTaH IPYHTY 3 INiJIbHO 3BA3aHOI0

BOJIOI0 B iX Mopax.
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Bbyap-sika WacTka TAMHUCTOTO TPYHTY TpPHU JAHOMY HaINpYy>KEHHI BHUMAarae
MEBHOT KIJTBKOCTI BOJIM JIsl CTBOPEHHS CBOro Audy3Horo mapy ioHiB. [Ipu Bomorocti
MeHnie onTHManbHOi (W<Wgy) 171 HOBHOTO PO3BHTKY AHM(Y3HOro IIapy BOAM
HegocTaTHRO. KOHIIEHTpallis eNeKTPOJIITIB MPU LOMY BHCOKA, 1I€ 3MEHIIYE CHIIU
BIJIIITOBXYBAaHHS MIDK 4YacTOYKaMH 1 OOYMOBIIIOE TEHJEHIIII0 70 (DIOKYIAIl
YaCTHHOK (arperyBaHHsI B IUIACTIBI) TpyHTY (puc 2.). [Ipu 3611bI1I€HHI BOJIOTOCTI J10
Wt (onTHManbHOT) 1udy3HUN Map HABKOJIO YaCTHHOK 30LIbIIYEThCs. TakuM 4MHOM
KOHIICHTpAIIisl €JIEKTPOJIITIB 3MEHIITYETHCSI, 3MECHIITYETHCS 1 TEHASHIIIS 10 (PIIOKYJISIIIi.
Opnak 30UTBIIYIOTBCS CHJIM BIIINTOBXYBAHHS MDK YaCTHHKAMH, SKI JIIOTh, SIK
Mactuio. lle 1mae MOXIMBICTP YAaCTMHKaM KOB3aTH OJHMH 1O oAHOMYy. llpu
VIIUTBHEHHI 1€ BeJIe O KPaloro MakyBaHHS YaCTUHOK 1 OTpUMaHHS MapajesbHOl 1X
Opi€HTAallli.

Pe3yabTaTu Ta 00roBopenHst TomMy Nnpu ONTUMaIbHIN BOJIOTOCTI IOCATAETHCS
MaKCHMaJIbHa IIUIBHICTh TPYHTY. [logansIne 301IbIIIeHHS BOJIOTOCTI A0 3HaYeHb W>
Wopt IPU3BOIUTE 10 yTBOPEHHA HIe OLIBIIOTO AM(Y3HOTO Iapy HABKOJO YaCTHHOK
Ta 70 30UIBIICHHS CWJI BIIIITOBXYBAaHHS, CTBOPEHHS IUCIIEPTalliiiHOI CTPYKTYpHU 3
MapajesibHOI0 OpIE€HTAall€l0 4YacTUHOK. OAHaK, IIUIBHICTH TPYHTY, Y€pPEe3 MEHUIY
KOHIICHTpAIlil0 YaCTMHOK B OJWHHUII 00'emy, mnpu 1upomy Oyne wmenme. Ilo
CTOCYEThCSI BMICTY TOBITPSI B TPYHTI, TO 3 IEPEXOJIOM BiJi Majioi BOJOTOCTI JO
ONTHUMAJIBHOI MPU YUIUIbHEHHI1 KIIBKICTh HOro Oyae 3HA4HO 3MEHIyBaTuca. A 3
IIePEX0JIOM K€ BiJI ONITUMAILHOIT BOJIOTOCTI A0 OUIBII BUCOKOI 3MEHIIICHHS MaiKe He
CIIOCTEPITAETHCS.

BucHoBkH 3a pe3ynbTaTaMu IPOBEICHOTO aHAJi3y MOXHA 3pOOUTH BUCHOBOK,
0 y Tpoleci YIIUIbHEHHS TJIMHUCTOTO TPYHTY 3a JIOMOMOTOI JUHAMIYHOTO
VIIUIBHEHHS] TPYHTY, B TPYHTI (DOPMYy€TbCSl CTPYKTypa, BIIMIHHA BijJ MPUPOIHOI,
pYHHYIOTBCS arperatu. ToMy CyMmill MIMHUCTOTO TPYHTY 3 OypoBuM nuiamom 90:10
NpyU  ONTHMAJIBHIM  BOJIOTOCTI MOXE  XapaKTEepH3yBaTUCh  JAUCIEPralliifHOIO

CTPYKTYpOIO.
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OIIHKA BIIVIMBY PO3POBKU KAP’€PIB HA JOBKIJUIA (HA
MPUKJALI OKPEMUX CYB’EKTIB TOCHOJAPCBHKOI JISIJIBHOCTI)

Caguyenko Ouiekcanap Oueropu4
CTYJICHT

13 «/lepaBHa eKoJI0T1YHA aKageMis
MICIJISIUTUIOMHOT OCBITH Ta YIPABITIHHSD)
M. KuiB, Ykpaina

Beryn. [NipHuyoBHa00yBHA NPOMMCIOBICTE € HAWMOUIBII KOMIUJICKCHUM
(GakTOpOM TEXHOTEHHOTO HABAaHTAKEHHS HA HABKOJMIIHE MPHUPOJHE CEPEIOBHIIE.
JloBroTpuBaii 1 3Ha4HiI 3a oOcsiraMd POOOTH 13 BWIYYEHHS KOMCHHMX KOIAJIWH 1
MIJ36MHUX BOJI MOPYIIYIOTh PIBHOBAry MOPOJHUX MACHUBIB, MIJ3€MHOI 1 TOBEPXHEBOI
rigpocepu. po3poOKa METOAOJIOTIYHOI OCHOBU MPOBEACHHS JOCHIKEHb 3
BUSIBJICHHS BIUTUBY TEXHOJIOTTYHHUX MPOIIECIB PO3POOKU POIOBUI KOPUCHUX KOTIAJIUH
Ha 3MIHM NapaMeTpiB JOBKUUISL 3 METOK MOAANBIIOI PO3pOOKH palllOHAIBHHUX 1
JIEBUX CXEM 13 3aXUCTY HMPHUPOJHBOIO HAaBKOJIMIIHBOTO CEPEAOBHUIIA € aKTYalIbHOIO,
BPaxOBYIOUM Cy4YaCHI TEHACHI[I Ta TpPAarHeHHS MIANPUEMCTB JO EKOJOTIYHO
NPUIUHATHUX (OPM BUPOOHUYOI ISITBHOCTI, @ TAKOXX Yepe3 BIACYTHICTh KOMIUIEKCHOT
METOJMKH Ta PEKOMEHJIAIM 11010 METOIIB Ta IHCTPYMEHTIB TaKUX JOCIIKEHb ITiJ
yac 3aiiicHenHs npoueaypu OBJI.

JlaH1 po3noiy KUIbKOCTI BUJAHUX CHEIJI03BOJIIB HA HAJIPOKOPUCTYBAHHSA T10
PI3HHX BHJaX MiHEpaIbHOI CUpPOBMHM CTaHOM Ha KiHeub 2018 p. [1] memoncTpye
YiTKE OPIEHTYBAHHS T1PHUYO-BUAOO0YBHOI MISUIBHOCTI HA OYyJIIBEJIbHUIM CEKTOp, aaKe
KUTBKICTh CICIIO3BOJIB, IO BHUIAIOTHCA Ha PO3POOKY POJOBHUIN HEMETaTIUYHUX
KOPUCHUX KONAJIMH (BKJIIOYalOuu OYIiBeNbHY CHUPOBHHY), ckianae 40% 3araiabHOi
KinbKOCTl. TakumM YHWHOM, MOXXHA BBaXXaTh, IO Kap’€pu € OJHUM 13
HaWUTMOMIMPEHININX BUJIB TIpHUYUX BUPOOOK Ha Teputopii Ykpainu. B cBoro uepry,
Kap’ €pu Ta po3poO0Ka KOPUCHUX KOMAJUH BIIKPUTUM CIIOCOOOM CTBOPIOIOTH ICTOTHE
TEXHOTCHHE HABAaHTAXKCHHsI HA HABKOJUIIHE MPUPOJIHE CepefoBHINE. Taka CUTYyaIlis

noTpedye po3poOKH Ta 3aCTOCYBAHHS BIAMOBIIHMX CYYaCHUX MPUPOTOOXOPOHHUX
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3aX0/lIB Ha PI3HUX €Tamax TOCMOAAapChKOI  JISUIBHOCTI, TMOB’sI3aHO 13
HAJPOKOPUCTYBAHHSIM — B TPOLEAYPH OILIHKKA BIUIMBY Ha JOBKULISA [0
0e3nocepeIHbOi BUAOOYBHOI ISUIBHOCTI 1 MOCTHPOEKTHOT TiSIIbHOCTI.

Meta po6oTu. Meta poOoTu moJsirae B - OOIpYHTYBaHHI MPUPOTOOXOPOHHHUX
3aXOAIB I 3MEHIICHHS EKOJOTIYHUX 3arpo3 1 JOCSTHEHHsS 30aJaHCOBAHOIO
(YHKITIOHYBaHHSI TOCIIOAAPCHKOT ISITBHOCTI.

Martepiajm i MeToau. Y 10cTiKeHHI BUKOPUCTOBYBABCSA KOMILJIEKC METO/IIB,
K1 0a3yIHOThCA Ha aHalli31 HAYKOBO-TEXHIYHOI JIITepaTypH Ta 1HIIMX 1H(GOpMAaIlHHUX
JDKEpeN; BUKOPHUCTAaHHI CHCTEMHOTO aHalizy yMOB 1 ocoOimBocTed (opmyBaHHA
TEXHOTCHHOTO BIUIMBY Ha JOBKULIS Ta MOMIYKY €(EKTUBHHUX MPUPOIOOXOPOHHUX
3aXO0JlIB JUIsl 3MEHILEHHS €KOJIOTTYHUX 3arpo3; METOAMU €KOJOTIYHOTO MOHITOPHUHTY
JUISl €KCIEPTHOI'O OI[IHIOBaHHS €KOJIOTIYHOIO CTaHy; reoiH(opMaiiiHuii MeTo.
MPE/ICTABJICHHS Ta B1IOOpa)KEHHS €KOJOT1yHO1 iHhopMarlii. AHal3 TEXHOJIOTTYHUX
CXeM 13 BHJIOOYTKY 3/1MICHEHO Ha OCHOBI MaTepiaiiB (TEXHIUHI MPOEKTH, TEXHIYHI
3BITU Ta 1H.) Ji0YMX BUAOOYBHUX MHIANPUEMCTB — TIPHUYO-30araqyBajibHOIO
komiiekcy BAT «[lonraBcekuit I'3K», kap’epy 13 BumoOyTky 3amizaux pyn TOB
«Pynomaiin», kap’epiB 13 po3p0OKH PO3CHUIIIB LIBMEHITOBOL PY/IH.

O11iHKa BIUTMBY BU00YBHOI MISUTBHOCTI HA PEKHUM IT1JI3EMHUX BOJT

JlocnikeHHsT BUKOHAHE Il Kap €py 13 BUAOOYTKY KOPHUCHUX KOMAJIUH Y
MeE)KaxX MoTpoHIBCbKO-AHHIBCHKOTO pOIOBUILA 1JIbMEHITOBUX pyn
(IninponeTpoBchKka 00J1aCTh).

YTpuMaHHs Kap’€py B OCYIIEHOMY CTaHI BUMarae 3HW)KCHHSI PiBHS I'PYHTOBHX
BOJl HWXYE 3alJTAHOBAHOTO PIBHS MIJOWIBH pyAaHOro rmacty. s peamnizamii
3HIDKEHHS pIBHA NIPOEKTOM IiependadyeHa CHCTeMa OCYIICHHS YCTaHOBKaMU
Kap’€PHOTrO BOJOBIUIUBY 13 3yMI(aMu.

VY xoAi ToCniKeHHS 3/11HCHEHO PO3PaxXyHOK BOJAHOTO OANIaHCYy.

Ck1a70Bi GanaHcy BUMIPIOIOTBCS B 00’€MHHX OJMHHIIX BHTPATH, M /100y
a6o m>/rox. IIutoma BuTpata Boau ( Ha BHAOOYTOK i TPAHCIOPTYBAHHS PYIH 3
BMicTOM TimHH 15% craHoButh 15 M° Ha 1 M° pymu. Burpara Bomu mOpiBHIOE

0GYTKY MPOLYKTHBHOCTI Kap’epy B 00°€MHOMY BupaxkeHHi 7 B M>/100y Ha THTOMY
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BUTpPATy BOJIH (!
Q=qgx11, MS/I[O6y

IIpu IPOEKTHIiT MOTYXHOCT] pyAHHKA 2,7 MIH M° B PiK 1 ATOMIil BUTpaTi BOIH
15 M® wa 1 M® pyam B obopori moBuuHO OyTH 40,5 Mmm M/pik Bomm. Ilpu
GesnepepBHiil poboTi mporsrom 300 xi6 B o6opoti Bomu Oyme 135 Twe. M/106y
BOJM.

Y BoaHOMY OasiaHCi MOTPiIOHO PO3PI3HATH ABA MepPioau:

1. Ilepiog, B SKOMYy MOPOAM PO3KPUBY PO3MIIIYIOTh Yy 30BHIIIHBOMY
riipoBifBaii (cTafis TIpHUYUX poOIT) 1 HEOOXiJHA MiJMUTKA CHCTEMH BOJOKIO 3
30BHIIIHBOTO JIXKEpeEa;

2. Ilepion, xomu nedinut o0’eMy B Kap’€pi KOMIIEHCYETHCS HAMHUBAHHSIM
CapMaTChbKOI0 MICKY SIK OCHOBU ISl BHYTPIIIHBOTO BIJIBAITY.

Jlo moyaTKy CKJIaJyBaHHS CAapMaTChbKOTO ITICKYy Y BHUPOOJIEHUN TPOCTIp B
CUCTEMI 3BOPOTHOIO BOJOMOCTAayaHHs OyJe crocrepiraTucs AeQiuT BOJH,
oOyMOBJIEHMII BTpaTaMd BOJM B MOpax XBOCTIB 30arayeHHs 1 BHIIYYECHHSIM 3
KOTJIOBaHY 3arylaHOBaHUX 00’eMiB pyu [2, 3].

Butpara Boau, sika NOBEPTAETHCA B Kap’€p, 3MEHIIYEThCS HA CyMY:

D=I7xC (1+W,)+ ITxCx(1-n)xW/,

ne IT — poayKTHBHICTh BUAOOYTKY PYAH B IPHPOIHOMY 3a/SIraHHI B M*/100Y,
C, — BMICT MICKYy B pyai, A.01., N — MOPUCTICTb HAMUTOI'O B XBOCTOCXOBHIII MICKY,
W, — Bozoricth BiaxonaiB, W, — BOJIOriCTh I'IMHUCTHUX BiaxoaiB 30arauenHs, C, —
BMICT TJIMHU B PY/l, 1.0/1.

Hana ¢opmyna BigoOpaxkae naepiuuT BOAM B CHUCTEMI 3BOPOTHOTO
BOJIOTIOCTAYaHHS TpU BUIOOYTKY pyAH [0 TMOYATKy CKJIAJIyBaHHS CapMaTChKOTO
MICKY Y BUPOOJIEHUI MPOCTIp.

Takox OIlIHEHO BIUIMB PO3POOKM Kap’epy Ha CTaH MiJ3EMHUX BOJ TMPHU
BUKOPUCTaHHI 3acO0IB TigpoMexaHi3arlii 13 BHUKOPHUCTAHHSIM METONy PO3PaXyHKY
pajiycy BOPOHKH ocyIieHHS [4].

Po3paxoBanuii paaiyc mOmMpeHHS BOPOHKHU JEMpecii HaBKOJIO Kap epy (Bin

HOTO LEHTPY) CTAHOBUTH ~ 4 KM.
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Orinka BIUIMBY BU00YBHOI Ha CTaH aTMOC(HEPHOTO MOBITPS

MeTtoauka Ta pe3ynbTaTé po3paxyHKy SIKICHOTO CTaHy aTMoc(epHOro moBiTps
BHACJIIJIOK BUKOHAaHHs Oypo-BHOYXOBHX POOIT Ha Kap’epl HaBeJeHa 3a MaTepiajlaMH,
OTPUMaHUMH Ha OJHOMY 13 ripHuuux mianpueMmctB KpusOacy ([HimponeTpoBchka
o61acth). TexHOJOTiEI PO3POOKH POIOBUINA TIepea0aUeHI MTPOIIECH, K1 PU3BOIATH
70 BUKHIIB 3a0pyJIHIOIOYMX pEUOBMH B armochepHe TmoBiTps. OCHOBHUMU
JDKEepeaMy THIJIO- Ta Ta30yTBOPEHHSI € aBTOCAMOCKHAM Ta aBTONILISXH Ta Oypo-
BUOYXOBI pOOOTH Ha Kap’epi. 3 METOI OILIHKKA MOTOYHOTO CTaHy aTMOC(EpPHOro
MOBITPSA y MeXax MOIIMPEHHS BIUIMBY BHOYXOBUX POOIT Ha Kap’epi OyiI0 BU3HAYCHO
4 noctu cniocrepexxenb. [Ipyu BU3HaueHH1 KoHUueHTpauii 3P B atMmochepHoMy MOBITp1
B1/10Ip mpoO MPOBOJMBCS Ha BUCOTI 1,7 METpiB BiJi MOBEPXHI 3€MJI 1 Ha PI3HUX
BIJICTaHSX BiJl emileHTpy BUOyxy Ha Mexi C33. Bumipu 3111 CHIOBAINCH SIK Y JITHBO-
OCIHHIM, Tak 1 y 3MMOBO-BECHSHUUW TMEpioAH. 3IIMCHIOBAINCH 3aMipU OKCHUIY
BYTJICII0, MWIy HeAU(PEpeHLIHoBaHOrO 3a CKJIaJOM Ta JIOKCHIY a3oTy Ta
PO3paxyHOK (haKTHYHOTO PiBHS 3a0pyaHEHHS [5-7].

Bcranosneno, mo cepen 3a0pyaHiorounx atMmocdepy micta Kpusuit Pir
PEUYOBHH € PEYOBHHM, CYMICHAa MPHUCYTHICTh SIKUX B aTMOC(EpPHOMY MOBITpI Mae
edekT cymarii 610J0T19HOT 1ii, - e MIOKCHJ a30Ty Ta OKCHUJ ByIJeIo. Po3paxyHok
cymicHoro BrumBY 3a cymoro vactok ['JIK HaBenenuit y Tabmuui 1 (3a 3umoBO-
BeCHSIHUI miepion). OuiHeHU cyMmicHUN e(eKT O10J0riyHOi Aii 32 CyMOIO 4YacTOK
I'’IK Bim miokcway a3oTy Ta OKCHIY BYTJCIIO MPOJEMOHCTPOBAHO Ha Jiarpami
(puc.l).

Taoaunnsga 1
IMoka3uuxku cymapsoro 3adpyasenssi 3a NO; ta CO ta cymapsi goai [IK

(3MMOBO-BeCHSIHM I Tepion)

No | Micue Biacrans | Konnentparis | Jloni | Koanentpaiis | {om | Cymapha

3/m | Bigbopy | HanOmmk4uoi | NO,, Mr/M° ik, co, Mr/m° I'’IK | nmons
po0 3a0y10BU, M I'’IK
NOBITPS
[Tynkr 1 900 0,051 0,26 1,41 0,28 0,54

2 [TynxkT 2 500 0,105 0,53 3,91 0,78 1,31
[Tynkr 3 1400 0,071 0,36 2,24 0,45 0,80
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1,4

1,2

0,8
0,6
0,4

0,2

900 500 1400

BN cymapHi goni [AK es0K

Puc.1 Joai I'’IK Ta cymapna nis 3a0pyaniorouux pedoBun CO ta NO; 3a

cymoio noJieid I'/IK (3uMOBO-BeCHSIHMI Tepion)

Pe3yibTaTi Ta 00roBopeHHs. 3a pe3yibTaTaMH 31HCHEHUX PO3paxyHKIB 3a
3alpOMOHOBAHOI0 METOAMKOI0 OyJI0 BCTAHOBJICHO, IO BUIOOYTOK KOPHUCHOI
KOTAJIMHU Yy MeXax Kap’epy 13 3aCTOCYBaHHSM TEXHOJIOTII TiIpomexaHizallii, He
CTBOPIOE HETAaTUBHOTO BIUIMBY Ha TifiporpadiuyHy Mepexy paiiony. ['igporeosoriusi
YMOBH, IICIIA BIAPOOKH POJOBHINA, OYIyTh BiJHOBIEHI. BUCHOBKHM 1010 CTaHy
aTMoc(hepHOro MOBITPs BHACIHIJIOK MPOBEACHHSA OypO-BUOYXOBUX POOIT Ha 1HILIOMY
Kap’epi, 110 JAOCHIJKYBABCS, MOXKYTb OyTH HACTYITHUMHU: MIEPEBUILIECHHS BMICTY MHIIY,
110 HAAXOAUTh y aTMoc(hepHe MOBITPps Micias BUOYXOBUX POOIT HA Kap’epi, BITHOCHO
(OHOBUX TOKa3HUKIB € HEBUCOKUM. lle Bka3ye Ha Jil0 KOMIUIEKCY TEXHOTCHHHX
¢dakTopiB (HE TINBKK BIUIMBY BUOYXOBUX POOIT Ha Kap’epi) y popmMyBaHHI 3araibHOT
3aMUJICHOCTI aTMOC(EpPHOro MOBITPSI y MeXax MpUieriux teputopiid. Po3paxyHok
CYMICHOI [ii OKCHUIYy BYIJICLIO Ta TIOKCHAY a30Ty y CKJajal aTMOC(epHOro MoBiTps
MPOJICMOHCTPYBAB TOTEHIIMHUN MOJIUBUM ICTOTHHM BIUIMB METEOPOJIOTTUYHUX
(dakToOpiB Ha 3aMUJICHICTh MOBITPS MiJ Yac BUKOHAHHS Oypo-BUOYXOBHX poOIT Ha
Kap’epi.

Pa3om 13 TUM, 3 METOIO 3MEHIIEHHS €KOJIOTIYHUX 3arpo3 1 IUIMBY BUAOOYBHOL
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TISTBHOCTI Ha JOCIIIKYBaHI KOMITOHEHTH JOBKULIS MOXYTh OyTH 3alpOTNOHOBaHI
MPUPOIOOXOPOHHI 3aX0u. J[1F0UMM METOJOM TiAPO3HENUJICHHS € BEHTWISLIMHE Ta
ripoMoHiTOpHE  (GOpPMYBaHHS  BOJOMOBITPSAHOI  XMapu. TakoX  HEOOX1THO
PO3TISTHYTH HU3KY TakuX (PaKkTOpiB SK: 371MCHEHHS 1HCTPYMEHTAIbHO-Ta00paTOPHUX
BUMIPIB TIOKa3HHWKIB BHUKHU/IB 3a0pyJHIOIOYMX PEUYOBUH BIJl CTAI[lOHAPHUX Ta
NEPECYBHUX JIKEpesl BHUKHU[IB, BCTAHOBJICHHS CaHITAPHO-3aXMCHUX 30H Ta IX
JOTPUMAaHHS; 3aX0/IH 13 MiHIMIi3aIlli BUKH/IB 3a0pyAHIOIOYNX PEUOBUH B aTMOC(EpPHE
MOBITPS. MPH TPOBAIHKEHHI TEXHOJOTTYHMX OIepalliii BIAMOBIAHO 10 TEXHIYHHUX
MIPOEKTIB; TIAPO3POIICHHS MPU BUKOHAHHI HABaHTaXyBaJIbHO-PO3BAHTAKYBAJTBLHUX
poOIT; peryasipHUil OJUB aBTOJOPIT.

3axoau 13 OXOPOHU BOJHUX PECYPCIB, AKI PEKOMEHYE€ThCs BIIPOBAXKYBAaTU HA
Kap’epax B LUJIOMY MOXYTh OyTH HACTyMHUMHM: 3aXOJIUd IIOJ0 3amoO0iraHHs
MOTPAIUIIHHA 3a0pyJHIOIOYMX PEYOBUMH HA BIAKPUTY TOBEPXHIO; BIJBEICHHS
moOyTOBUX CTOKIB, BIIBE€JICHHS Ta 301p Kap’€pHUX BOJI, BiIKAUyBaHHS Kap’ €pHUX BOJ
y CTaBOK-BIACTIMHMK; BIJICTOIOBaHHS Ta OYMILEHHA Kap €pHUX BOA; 301p Ta
BIJIBEICHHSI JIOIIOBUX CTOKIB; paIllOHaJlbHE BUKOPUCTAHHS BOJHHUX PECYPCIB;
JOTPUMAHHS HAJCKHOTO CAHITAPHOTO CTaHy 30HU CaHITAPHOI OXOPOHH, TOIIIO;
MIPOBE/ICHHS] CUCTEMAaTUYHUX CIIOCTEPEKEHb 32 PEKUMOM MIA3EMHHUX BOJ, TOIIO. Y
SIKOCTI cen(PIYHNX 3aXO01iB 1010 3arm00iraHHs 3a0pyIHEHHS BOJHOTO CEPEIOBHIIA
Ha KOMIUIEKCHUX NIJOPUEMCTBaX 13 BUIOOYTKY Ta 30aradyeHHs MiHEpalIbHOI
CUPOBUHHU, MOXKYTh OYTH PO3TIIIHYTI 3aX0JIH 13 BIOCKOHAJICHHS METOIIB 30arauyeHHs
MIHEpAJIbHOI CHPOBUHU, METOJIB OYMIICHHS BOJ 1 MEpexiJ] Ha 3aMKHEHHU UK
BOJ103a0€3EeYEHHSI.

BucHoBku. YV  JOCHiUKEHHI  BUSIBIIGHI,  MPOJACMOHCTPOBaHI  Ta
OXapakTepU30BaHI  OCHOBHI  (paKTOpH  MOPYLIEHHS  MPUPOJHBOIO  CTaHY
HABKOJIMIITHLOTO CEPEIOBHINA, SKi (DOPMYIOTHCS B XOJ1 MPOBAIKEHHS TIPHUYO-
BUJI00YBHOI JISITHOCTI TANPUEMCTB, 10 31HCHIOIOTH PO3POOKY KOPUCHUX KOTTAJIUH
(BKJTFOUAIOUM KOMIUIEKCHI MIANPUEMCTBA, TaKl SIK TIPHUY0-30araqyBajibHl KOMOIHATH)
BIIKDUTHM CIOCOOOM 3a JOMOMOTOI0 Kap’epiB. BusBieHI HaWOIIbIN ypa3iuBl 0

rOCTOIaPChKOT AISTILHOCTI (sSIKa TOB’s3aHa 13 BUJOOYTKOM KOPHUCHUX KOIQJIMH
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BIIKDUTHM CIIOCOOOM) KOMIIOHEHTH Ta TapameTpu JOBKULIA. Jlo ocTaHHIX ciix
BIJTHECTH BOJHI PECYpCH Ta MOPYIIECHHS iX CTaHy B XOJi 3MIHU PEXUMY Mi3€MHHUX 1
MOBEPXHEBUX BOJI, 3a0pyJHEHHSA CTIYHUMH MPOMHUCIOBUMHU BOJAAMH, BUCHAXKEHHS
3amaciB  MiA3€MHUX BOJ Ta TOPYIIEHHS 3arajbHOro BOJOOOMIHY TEPUTOPIA;
aTMoc(epHe TOBITPs Ta MOTIPIICHHS MOro CTaHy B pe3yJbTari 3a0pyaHEHHS IUJI0-
ra30BUMHU peYOBHMHAMU. 3alpONOHOBaH1 y TOCIIIKEHHI METOJIMKA Ta 3aX0/Id MOXKYTh
OyTM BHKOpUCTaHI B SKOCTI IHCTpyMEHTY miaArotoBku 3BiTiB 13 OBJ]
H1PUEMCTBAMHU, SIK1 TUIAHYIOTh 31HCHIOBATH CBOIO TOCTIOIAPCHKY MiSIbHICTD.
CIIMCOK BUKOPUCTAHUX JIKEPEJI:

1. MinepanbHi pecypcu Ykpainu — Kuis, JlepxkaBHe HayKOBO-BUPOOHUYE
mianpueMcTBO «JlepaBHuii 1HpopmaIiiHuii reojoriyHuil Goun Ykpainumy», 2018,
270 c.

2. Ao6pamoB C.K., TI'asumoB M.C., Kocrenko B.M. 3amura kapbepoB OT
BoJbl. — M. — Heapa. — 1976. — 230 c.

3. laiimua A.M., Ilesuep M.E., CmupnoB b.B. IlporHosnas oueHka
WHXEHEPHO-TCOJIOTUYECKUX  YCJIOBHM  pa3pabOTKUM  MECTOPOXKICHUM  TBEPIBIX
MOJIE3HBIX UCKomaeMbIX. — M. — Heapa. — 1983. — 310 c.

4, OcHoBBI THAporeosoruu. [maporeonuHamuka. — HoBocuOupck. —
Hayxka. — 1983. — 238 c.

S. «/lepkaBH1 caHITapHl MNpaBWa OXOPOHU aTMOC(HEPHOro MOBITPS
HaceJeHUX Miclb (BiA 3a0pyIHEeHHS XIMIYHUMH Ta OionoriyHuM pedoBuHamu) (ICII
—201-97)» (B penakuii Bixg 07.08.2014).

6. Meroanuni pexomengarii MP 2.2.12-142-2007 «OrmiHka pU3UKY IS
3I0POB’S HACENeHHS BiA 3a0pyIHEHHS aTMOC(EpHOro TMOBITPS», 3aTBEPIKEHI
Haxazom MO3 Vkpainu Big 13.04.07 Ne 184, Kuis, 2007».

1. [IpenenvHo pomyctumbie koHueHTpauuu (IIJIK) u opueHTHpOBOUYHBIE
Oe3omacHbie YPOBHU BO3AeHCTBUS 3arps3Hstomux Bemects (ObBYB) B atmocdeprom
BO3JlyX€ HaceJleHHbIX MecT./, MunakopecypcoB Ykpaunbl; M3 Ykpaunsl. — JloHeUKk:

YKpanHCKUil HAy4YHBIN LIEHTP TeXHUUYECKoil 3xonoruu, 2002, — 142 c.. — 142 c.
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JABOPATOPHBIA MUKPOITPOIIECCOPHBI
PEKOH®UT'YPUPYEMBIN CTEH]I JIJISI U3YUEHUA
MUKPOITPOLIECCOPHOM TEXHUKH

Criunyc AJia ApceHbeBHA,

Huxkonawk-Prumesa Mapuna BiraagumupoBna
Crapiiive npemnojaBaresiu

bpecTcknii rocy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
r. bpecr, benmapych

Beenenue./Introductions. HMccnempoBanre MUKPOIPOIIECCOPHOW TEMATUKU B
y4eOHBIX MpOorpaMMax JUCHMIUIMH TEXHUYECKUX CHELUUaTbHOCTEN MPOBOAMIIOCH IO
MaTepuaigaMm,  pa3paOOTaHHBIM  Y4eOHO-METOAMYECKUM  OOBEAMHEHHEM IO
oOpa3oBaHMI0 B O0JacTM HWH()OPMATUKH U PAAUOAIEKTPOHUKH B PecnyOmnmke
benapyce, QyHkumonupyromem Ha 06a3ze benopycckoro rocynapcTBEHHOTO
yYHUBEpCUTETa THPOPMATHKHU U PATUOIIEKTPOHUKH.

Hean./Aim.  HauOosplwii  WHTEpeC JUIA  aHajiW3a  NPEACTABISIOT
PEKOMEH/IallMU 10 BBIMOJHEHUIO Ja00paTOpHBIX padOT, TaKk KaKk MMEHHO JUIsl 3TOU
(OopMBI 3aHATHI U MPEANOJIAraeTCs UCIOJIb30BaHIUE MUKPOIPOLECCOPHBIX CTEHIOB.

PesyabTatel u o0cy:xnenms./Results and discussion. PesynbTatamu
BBINIOJIHEHHOTO 0030pa SIBJSIOTCS CIEAYIONIME BBIBOABI. BO-NEpBBIX, HIMPOKOMY
pacnpoCTpaHEHUIO MEPCOHANBHBIX KOMIIBIOTEPOB B 00pa3oBaTeNbHOU cdepe
CIOCOOCTBYIOT MAacCOBOCTb HX BBINYCKa, Ooraras mporpaMMHas M amnmnaparHas
HACBIIIEHHOCTh/YHUBEPCATbHOCTh M OTHOCUTENbHAs TUOKOCTh  MPOOJIEMHOM
opueHTaunu. Bo-BTOPBIX, MPUMEHEHHE TOJBKO NEPCOHAJIBHBIX KOMIIBIOTEPOB Kak
YHUBEPCAIbHBIX MUKPOIIPOLIECCOPHBIX CUCTEM U CPEJICTB MOJEIUPOBAHMS TPUBOIUT
K (pOpMUPOBAHUIO CHEIUATMCTOB C BECbMa OTPAHMYEHHBIMH MPEACTABICHUSIMHU O
peaTbHOM COCTOSIHUM TEXHUKH B TMPOQECCHOHAIBHOW MpakThuueckon cdepe. B-
TPEThUX, BHIMOJIHEHHBIM aHAJIU3 YYEOHBIX MTPOrpamMM IO AUCIUIUIMHAM, CBSI3aHHBIM C
M3YYEHUEM MUKPOIPOLIECCOPHBIX CPEJICTB U CUCTEM, ITOKA3bIBAET PA3INYHbIE YPOBHH

TJIyOMHBI M3yYEHHUS BOMPOCOB MHUKPOMPOIECCOPHONW TEXHUKU U, COOTBETCTBEHHO,
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TpeOyeMol CI0KHOCTH JIabopaTOPHOTo 000PYAOBAHUS.

B kadyecTBe MHKpOMPOILIECCOPHOTO JTa0OPATOPHOTO OOOPY/IOBAHUSI B BBICIIUX
y4eOHBIX 3aBEJCHUSIX Ha CErOJHSAIIHUNA J€Hb MOT'YT MCIOJIb30BaThCs MEPCOHAIIBHBIE
KOMIIBIOTEPHI, yCTapeBIIMEe Yy4eOHbIE MHUKPOMPOIIECCOPHBIE JabopaTopuu H
UMIIOPTHBIE CTapTOBble HaOOpbl. [IpuMeHEeHHE NEepCOHANBHBIX KOMIIBIOTEPOB,
KOTOpBIE  SBISIOTCS.  MHUKPOIPOLECCOPHBIMM ~ CUCTEMaMHU €  BO3MOYKHOCTBIO
MOJIKJIFOUYEHUST OOJIBIIOT0 KOJIMYECTBA MEepUPEPUMHBIX YCTPOWCTB M LIMPOKUM
HapKOM IPOTPaMMHOIO OO0ECIEeUeHHs, IMO3BOJSAET U3YYUTh MHOIHME AaCIEKThI
CTPYKTYphl M (PYHKIIMOHHUPOBAaHUS YHHBEPCAIbHBIX MHUKporpoieccopoB (MII).
['maBHBIMM HENOCTAaTKaMU TAKOrO pEHIEHUS SBISAIOTCS BBICOKAs CIOXHOCTb
aApXUTEKTYpHOU peaau3alliy, 3a4acTyl0 CKpbITasg pa3pabOTYUKaMU, OTCYTCTBUE
HEIOCPEJICTBEHHOIO JIEKTPUUYECKOTO AOCTYyNA K AJIEMEHTaM U LEMSM CXEMBI C LIEJIbIO
W3YYEHUs CUTHAJIOB BHEIIHUMHU HM3MEPUTEIbHBIMU MPUOOpPAMM, U, KaK CIEICTBHE,
3aMEHa pealbHbIX CXeM MX MOJEISIMH. OTO 00yClIaBIMBAaeT HEOOXOIUMOCTh
MpUMEHEHUsT 1ab0opaTopHOro 00OpyAOBaHMS Ha 0a3ze MPOCTEUIIMX YHUBEPCAJIbHBIX
MII 17151 ocBOEHMSI COOTBETCTBYIOIIETO MaTepraja Ha HayalbHbBIX ATarnax o0O0ydeHHUs.
Tak kak cneruanusupoBanHbie MII oTnnyaroTCs OT YyHUBEPCAIbHBIX MO CYTH TOJBKO
anmapaTHOW peanu3anuei crnenupudeckux (QyHKIUN, WX H3y4YeHHE JOCTATOYHO
OCYUIECTBJIATh  JIMIIb HA  TEOPETUYECKOM  YpPOBHE.  MHUKpOIIPOLIECCOPHBIE
nabopaTopur, HECMOTPS HAa UX YCTAPEBIIME TEXHUYECKHE XapaKTePUCTUKH,
COTIPOBOKJIAFOTCS O0raToM KoJIIeKIueld MeToaudeckoro matepuana [1]. OqHako oHH
NPUTOAHBL Uil M3YyYEHUsS TOJBKO MPU TMOCTOSHHOM PEMOHTE (PU3NYECKU
M3HOLIEHHBIX 3JIEMEHTOB, YTO TpeOyeT OOJIbIIMX BPEMEHHBIX 3aTpaT CIELUATUCTOB.
CrapToBble HaOOpHI MOJIYYAIOT B MOCJIEHEE BpeMsi Bce OOJIbllee paclpoCTpaHeHuUE,
B TOM YUCJIE U B CBSI3U C COOTBETCTBYIOLIEH MapKETUHIOBOM MOJIMTUKON KOMITAHUK-
npousBoguTenell. ba3zoBeiMu sreMeHTaMu HAOOpPOB SBISIOTCS B IOAABIISIONIEM
OOJBIITMHCTBE OJAHOKpUCTANIbHBIE MUKPOOBM u MukpokoHTposepsl. Ux obmumMu
HEJOCTATKaMHU  SIBJISIIOTCS ~ OTHOCUTENBHO BBICOKAs CTOMMOCTb, CTaTUYHOCTb
CTPYKTYPbl M OTrPaHUYEHHOCTHh INPOTrPAMMHOIO M METOAMYECKOTO COIPOBOKICHUS

[2,3]. Tlepeuucnennbie ¢GakThl W OTCYTCTBHE COOCTBEHHOTO MPOM3BOJICTBA
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MUKPOITPOIIECCOPHOTO  y4eOHO-Ta00OpaTOPHOTO  OOOPYIOBAaHUS  OMPEACIISIOT
HEOOXOJIMMOCTh €T0 CAMOCTOSATEIIbHON Pa3pabOTKH.

Marepuansl u Mmeroabl./Materials and methods. B pesynsraTe ObLI
pa3paboTaH MHKPOIPOLIECCOPHBIM YHUBEPCAJIbHBIN PEKOHPUIYPHUPYEMBII CTEHH C
IUTAaHApHOM  peanu3aluedl  MarucTpalibHO-MOAYJIBHOM  KOHCTPYKIIMH, KOTOpas
o0OecreuynBaeT HaWIy4llIMe IMapaMeTpbl MO PEKOH(GUTypallud U OJHOBPEMEHHO
o0ecreynBaeT JOCTYII K LENsM U 3J€MEHTaM CUCTEMBI I nccaeaoBanuil. Hecymum
AJIEMEHTOM CTEHJa SBJSETCS IIacCM W3 aJIIOMUHUEBOIO JHCTa C pa3MepaMu
420 x 297 MM U TOJIIMHON 3 MM, KOTOpOe 00eCIeYrBaeT MEXaHUYECKYIO KECTKOCTD
¥ TIPOYHOCTH Bcero u3nenus. C ThUTBHON CTOPOHBI K IMACCH KPEMUTCS UMITYJIbCHBIN
YHUBEPCAIbHBIA OJIOK MUTAHUS B 3alIUTHOM KOpmyce, GopMupyromuii HanpsKeHus
MMOCTOSTHHOTO TOKa ¢ HomMuHaitamu +5 B, -5 B, +12 B u -12 B. Takoii psix mo3BoisieT
o0ecreynTh MUTaHueM HU(PPOBbIE MHTETPAIbHBIE CXEMbl M aHAJIOTOBBIC AJEMEHTHI
IIUPOKOM HOMEHKJIATyphl. be3omacHocTh paboThl €O CTEHJOM oOecreynBaeTcs
3a3€MJICHUEM IIACCH, HCIOJb30BAHUEM HMITYJILCHOTO OJIOKAa MUTAaHUS C IMOJHOU
raJIbBAHUYECKON  W30JSIMed  OT  TEpPBUYHOM  CETU  TMEPEMEHHOT0  TOKa
HamnpsbkeaueM 220 B, 6e30nmacHbIME HU3KHUMH 3HAYE€HUSMHA BTOPUIHBIX HATIPSHKCHHM.
JIJist KperuieHusl TEeYaTHBIX IUIAT AJEKTPOHUKH K IACCH BCS TOBEPXHOCTH JIMCTA
MOKPBIBAETCS CEThIO OTBEPCTHH JUaMeTpoM 2,5 MM U PACCTOSHHUEM MEXIy
OTBEPCTHSIMH B BEPTUKAIBPHOM M TOPU30HTAIBHOM HampaieHusx 10 mm. [lmaTer
KpemATcs K MIACCH C TMOMOIIBIO TJIACTUKOBBIX CTOEK C 3amenkamu. llpumenenue
QIIOMUHUEBOrO0 NEPPOPUPOBAHHOTO WIACCM W HMMIYJIBCHOTO OJOKa MUTaHUsA
MO3BOJIMJIM CYIIECTBEHHO CHU3UTH OOIIMI BEC CTEHAA, YTO SIBJISIETCS BECbMa BaXKHBIM
JUTsI CMEHHOTO J1abopaTtopHOro obopynoBanus. JJis moaaep kanus maccu B paboueM
MOJIOKEHUH (YTOJl OTHOCUTENIbHO pabouelt moBepxHocTH crona 30 umu 60 rpaaycon)
K €r0 TBUIBHOW CTOPOHE KPEMHUTCS YIOp U3 MPOBOJIOKU AuameTpoM 4 mMm B Buae W-
oOpa3Hoil paMku. MakcumanbHas IUIOMIA[b, 3aHMMaeMas CTEHJIOM Ha pabodei
MMOBEPXHOCTU  CTOJIa, HE mpeBblmaer 12,5 . Ilmanapnas  peanusanus
MarucTpabHO-MOIYJIbHOM KOHCTPYKIIMU 3aKIIOYACTCS B MPUMEHEHUU CHUCTEMBI
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untep(deiica. CormacHo pealnzyeMoMy THUIy CUCTeMHOro wuHTtepdeiica “Obmas
IIMHA” BCETO MCIONb3YETCs YEeThIpe Iuieii(a, KakIblii U3 KOTOPBIX BKIIOYACT LIETH
(YHKIMOHANBHBIX TPYNI: JIMHUM ajapeca (24 npoBOAHMKA), JIMHUU JIAHHBIX
(16 npoBOHHUKOB), JIMHUM YyOpaBlieHUs (8 TPOBOJHWKOB) W JIMHUW THUTAHUS
(8 mpoBogHuKOB). [llnelippl KpemsaTcss K maccu IUIACTUKOBBIMH XOMYTaMH depe3
CEeTKy OTBEpCTHIl B JIMUCTE B BHJE COHABUYA. HIKHUM pacrnosaraercs camblid
MUPOKUIM MIIeid — JUHWUM aapeca, HA HEM — TUIed] TaHHBIX, 3aTeM Ha HUX
HaKJIa/bIBAIOTCS MNapaJUIeIbHO JIpyr JApYyry LUIEHM(Bl MarucTpaid NUTAHUS U
ynpapieHusi. OTBETBIEHUS OCYIIECTBISIOTCS —3allelIKUBaHHMEM Ha Iwieidax
pa3zsemoB Tuma |IDC u HeoOxoaumoii reomeTpudeckort (popMOBKOi camoro kabeds.
Pa3paboranHas KOHCTPYKLUSI IIACCH XapaKTEPU3YeTCs MUHUMAJIbHBIMHU 3aTpaTaMu
Ha  M3TOTOBJIEHUE, JIETKOCThIO  (p€)KOH(pUTrypalMu  MeYaTHbIX IUIAT WU
COEIMHUTENbHBIX HUIeH(OB, oOecreunBaeT MPsAMOM JOCTYIl K CpPEACTBAM PY4YHOIO
BBOJIa M HHAMKATOpPaM, K LEMSAM M 3JIEMEHTaM CHUCTEMBI JUIsl HCCIEAOBAaHUS €€
pabotel. CorslacHo pa3mMepam IIACCH M C YYETOM IUIOIIAIA, 3aHUMAeMOU IOCKUMHU
Ka0els MM  CHUCTEMHOro uHTepdeiica, Kaxablii MOAYJIb 3aHUMaeT IUIoUa/lb
120 mm x 100mm. Hcxonss w3 3TUX pasMepoB U (YHKIIMOHAJIBLHOTO Ha3HAYEHUS,
CKOH(UTYpUPOBAHBI CXEMbl MOJIYJICH. YHHUBEPCAIBHOCTh MOJYyJICH Tepu(pepuitHON
anmapaTrypsl MNpPEIIoJiaraéT BO3MOYKHOCTb MX NPHMEHEHHS B COCTaBE CTEHIA C
MpolieCCOpaMU  Pa3JIMYHBIX THUIOB. JTO OOECIEUMBAET 3HAYUTEIBHYIO SKOHOMUIO
CPEICTB 3a CUET COKpAaIEHUs HOMEHKJIATyphl Moayiell nepudepuu. B crpykrypy
CTEHJAa BXOIAT MOJYJb IMpoleccopa, MOAYIb KIABUATypbl U MOJIYJb BBIBOJA
MH(}OpMaMU HA OCHOBE CUMBOJIBHOTO KUJIKOKPUCTAIITUYECKOTO AUCILIES.

BoiBoabl. Takum  o0pasoMm, ¢yHKIIMOHAN  pa3pabOTaHHOTO  CTEHIA
o0OecreynBaeT pelieHHe psga TUIOBBIX 3a]ady, HEOOXOAUMBIX NpPH OO0y4YEeHUU
OCHOBAM  MMKpPOIIPOLIECCOPHON TEXHUKH. JIOMOTHUTENBHBIM  IOJIOKUTEIBHBIM
MOMEHTOM pa3pabOTKHU SIBISIETCS CHIDKEHHUE MAaTEepHabHBIX 3aTpar 3a C