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AGRICULTURAL SCIENCES

YIAK: 633.854.78:631.811.98:631.5(477.7)
BAPIIOBAHHS BUCOTHU POCJIMH COHALIHUKA 3AJIEZKHO BIJI
NEPEAIOCIBHOI OGPOBKU HACIHHS TA JIMCTOBUX IIJIKUBJIEHD

Kanunos Ounexcanap OJiekcaHaApoBUY
acIripaHT

Jlep>xaBHUI O10TEXHOJOTTYHUN YHIBEPCUTET
PoxkxoB Aptyp OsiekcanapoBu4

JIOKTOP CLIBCHKOTOCIOIAPCHKUX HAYK, Mpodecop
Jlep>xaBHUIT 010TEXHOJIOTIYHUN YHIBEPCUTET

Beryn. OnHiero 3 yMOB (hOpMyBaHHS BUCOKOI MPOAYKTUBHOCTI SIK OKPEMHX
POCJIMH, TaK 1 MOCIBIB y IIJIOMY, € BUCOTa pociauH. HaykoBIll BiAMiYaroTh 1i TICHUI
MPSAMUN KOPEJALINHUI 3B’ 130K 3 MPOIYKTUBHICTIO pociauH (I = 0,8) MOACHIOIOUH 1€
THM, IO BHUII POCIMHU (POPMYIOTH MOTYKHIIIY BET€TaTUBHY Macy, OlIbIIY IJIOINLY
JIMCTOBOI MOBEPXHI1, MAIOTh OUIBIINIA laMeTp cTeOJa Ta KOIIHKA.

Y ¢(opmyBaHHI TE€HETMYHO 3YMOBJEHOI BHCOTHM POCIUH COHSIIHHUKA,
HacaMIlepes] y CTPECOBUX MTOTOJHUX YMOBAX, BAKJIMBA POJIb HAIEKUTH IIpenapaTam 3
AHTHUCTPECOBOIO €10, Y TOMY YHMCJIl THUM, OCHOBOIO SKHX € TYMIHOBI PEUYOBHUHH.
[Topsin 13 cTUMyIATOpaMu POCTY HA OCHOBI T'ymaTiB, MO3UTHBHUN BIUIMB Ha PICT
pPOCIIMH MaroTh 3a0e3nedyyBaTH OakTepilalibHI Ta MIKOPHU30YTBOPIOKOUl IpenaparTi,
OCKIJIbKM aKTUBI3YIOTh JISJIbHICTh €KOCUCTEMH IPYHTY, YAM CHPUSIIOTH MOKPAIIEHHIO
’KUBJICHHS Ta BOJIOT03a0€3MEeYEHOCT] POCIIUH.

OTxe, BpaxOBYIOUM TICHUW MPSIMUM 3B 30K YPOKaHOCTI HACIHHS 3 BUCOTOIO
pPOCIMH — 3 OJHOro OOKY, Ta TEOPETUYHO MependauyBaHUN TO3UTUBHUN BIUIMB
0oOpoOKM HACiHHS Ta JIMCTOBUX MIPKUBICHb CY4YaCHUMH, OaKTeplaIbHUMH Ta
MIKOPH30yTBOPIOIOYMMU TIpenapaTamMy — 3 1HILIOTO, HaMU Oyjia MOCTABJIEHO METy —

BU3HAYUTH BUCOTY POCTIMH COHSIIIHUKA B Pi3H1 (ha3u OHTOTECHE3Y.
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Marepiaiau Ta meroau. JlocmimkeHHs: npoBoamwan npotsrom 2022-2024 pp.
Ha 0a31 TOB «Anesinc Arpo» postamoBaHoro B [lupsTuHChKOMY paiioHi
[TontaBcekoi o6sacti. TeXHOJOTisI BUPOLIYBaHHS COHSIIHUKA, 32 BUKIIOUCHHSIM
JOCTIIKyBaHUX MUTaHb, OyJia TUIIOBOIO JJISl PaliOHY JOCTIIKEHb.

EdexTuBHICTh PI3HUX CHOJY4YeHb BapiaHTIB MEPEANOCiBHOI OOPOOKU HACIHHS
Ta JUCTOBUX MiIHKUBJICHb BUIMPOOOBYBAJIN Ha KJIACHYHOMY BHUCOKOOIIMHOMY T10pu/Il
consmHuka ABpopa AM ctBopenum TOB «A® HIIIT ATPOMMUP» 1 BHeceHuM 10
Jlep>kaBHOTO peECTPY COPTIB POCIUH MPUAATHUX JI0 MOUpPEeHHs B YKpaini y 2021 p.

Jlyist BUpIIIEHHST TTOCTABJICHUX 3aBAaHb MPOBOJIUIN TBOX(AKTOPHHUHN JOCIIT Y
AKOMY TOPIBHIOBAJIA 42 pi3HI BapiaHTH PO3MIILLIEHI METOIOM PO3LIEITIEHUX JUISHOK.
Jlocnin 3akiiagand B TpPhOX MOBTOPEHHSX B OJMH sipyc. [1moma mociBHOT 1 00J11KOBOT
JIstHOK ociiay craHoBuia 105,0 1 84,0 M BIJIIIOBIIHO.

JinsHKaM#u TIepIIOro MOpSANKY (YMHHHUK A) Oyju IIiCTh BapiaHTIB 0OpOOKHU
HaciHHA: 1 — KOHTpoib (00poOKa BOJIOIO); 2 — MIKOpU30YyTBOpIOBaY MikodpeHs;
3-ctumynstop pocty biek/xek (B/]); 4 — Oakrtepianpuuii npenapar «I[IMK-VYy;
S-cymim Mikodpenny 1 «[IMK-V»; 6 — cymim Mikodppenny, brek/[xeky i
«IIMK-VY». lingakamMu Apyroro nopsiaky (YMHHUK B) Oyid CiM BaplaHTIB JUCTOBUX
mipkuBiens: | — xontpons; Il — B + Jiva MIXqo.30-100 (12-13-Tta mikpocdasn);
[1I-Alhum Plus (4P) + Jiva MIX (10.30-10) (12-13-ta mikpodasm); IV — B + Jiva
MIX10-30-10) Ta BA + Jiva MIX20-20-20) (12-13-ta 1 35-37-ma mikpodasu); V — AP +
Jiva MIX(10-30-10) Ta AP + Jiva MIX(20.20-20) (12-13-1a i 35-37-ma mixpodaszn); VI — 5/ +
Jiva MIXqo-30-10, B4 + Jiva MIX20.20-20) 1 B + Jiva MIX10.5.40) (12-13-1a, 35-37-Mma i
51-53-1a mikpodasu BianosigHo); VII — AP + Jiva MIX10.30-10, AP + Jiva MIX (20-20-20)
1 AP + Jiva MIX10.5.40) (12-13-T1a, 35-37-ma 1 51-53-1s1 mikpodas3u BiIIOBiIHO).

bakTepianbHuil MIKOpU30yTBOpIOIOUM mpenapaT MikodpeHa mnpu3zHayeHU
JUIS TIOKPAILLEHHS S>KMBJICHHS POCIMH. MOro aKTHBHOIO OCHOBOIO € KOMILICKC
arpoOHOMIYHO-I[IHHMX MIKpOOpraHi3MiB, a came: Oaxtepiii poxiB Bacillus subtilis,
Bacillus megaterium var. phosphaticum, Bacillus muciloginosus, Enterobacter sp.;
MIKOpH30yTBOpIOIOUNX TpubiB poay Glomus; puszochepHHX MIKpOOpraHi3miB, M0

NOCWIIOIOTh ~ yTBOpeHHs  Mikopu3u: Trichoderma harzianum, Pseudomonas
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fluorescens. Hacinas oO6po0:isiii iuM npenapaToM 3 po3paxyHky 7,0 Kr/T.

bakrepiansauii npenapat «IIMK-Y» Bupo6uunrea TOB MHBO npusnauenunii
JUIS TIOKDAILIEHHS JKUBJICHHA Ta 3aXHUCTy IIHPOKOTO CIEKTPY KyIbTyp. IKoro
aKTUBHOIO OCHOBOIO € Oakrtepii asordikcatopu Azotobacter chroococcum,
Pseudomonas Ta koMILIeKc MpoOiOTHKIB I HelTpamizalii ¢itomaroreHis. HaciHus
COHSIIIIHUKY 0OpOOJIsUIA UM TIpenapaToM 3 po3paxyHky 0,3 si/ra.

Crumynsarop pocty brnek/[>kek € BHCOKOKOHIICHTPOBAHOIO CYCIEH3IEI0 Ha
OCHOBI TYMIHOBHX KHCJIOT, ()YyJIBBOKHCIIOT, YJAbMIHOBHUX KHCJIOT, TYMiHY, MIKpO- 1
MikpoeneMeHTiB. HaciHHS COHSIIHMKA OOpOOJISIM UM MpernapaToM 3 PO3PaxyHKY
6,0 1/T. Pa3oBa no3a BHeceHHs biek/[xeky mo nucty cranoBuia 2,0 ji/ra.

Pinkuit crumynsitop pocty ALHUM PLUS po3po6iiennii Ha OCHOBI €KCTPaKTy
Mopcekuit Bogopoctei, pynepeny (Cgp) 1 ryMaty Kaiiro 31 30aJaHCOBAaHUM BMICTOM
Makpo- Ta MiKpoeJeMeHTIB. Takox 10 Moro ckiiaay BXOIUThH aJbriHOBAa KHUCIOTA 1
¢ditoropmonu. Pa3zoBa g03a BHECEHHs mpenapary mno aucty — 2,0 ja/ra.

KomrutekcHi Bogopo3unHHI joOpuBa Jiva MIX mpusHaveHi miis JIMCTOBHX
mipKuBIeHs. Ha puHKY mpencTaBiIeHo Tpu Mapku Iboro n1oopusa: Jiva MIXa0-20-20),
Jiva MIX10-30-10) 1 Jiva MIX(10.5.40). Mapky noOpuBa B skiit 6inbiiie docdopy 3a3Budait
BUKOPUCTOBYIOTh JUJIS PAHHBOTO IMJKUBICHHSA, MapKy 3 OJHAKOBUM BMICTOM
MaKpOeJIeMEHTIB — B TEPioJl aKTUBHOTO POCTY POCIHH, a MapKy 3 HaWBHIIUM
YMICTOM KaJlll0 — JJif Mi3HIX MiIKUBJIEHb, 3 METOIO MOKPAIICHHS SKOCTI MPOMYKIIi.
Pa3oBa m03a BHECEHHS BCIX MapoK 110 JHUCTY cTaHoBuiaa 3,0 Kr/ra.

Pe3yabTaTn i o0roBopennsi. Ha Bcix BapiaHTax 0OpOOKM HAcCiHHS, BHCOTa
pociivH y (a3l 3-i mapu JUCTKIB NEPEBUIYBaJIa KOHTPOJIBbHHUM BapiaHT, IPU LOMY
iXHIW BIUIMB BIAPI3HABCS. Y CEpeIHBLOMY 3a TPU POKU, HAWBUIIMMHU OyJIM POCIUHU Ha
BaplaHTax NEPEeNOCiBHOI 0OpOOKM HACIHHA CYMIIIIIIO TPhOX MpenapariB — 33,6 cMm
(tabm. 1). e na 1,7 cm (5,3 %) BuIite, Hi*K HA KOHTPOJTI.

BB nucToBUX MiKUBICHh OyB 3HAYHO MEHIIMM 1 1€ JIOTIYHO, OCKIIBKH
OUiKyBaTH Ha 3HAYHWU BIUIMB HA BUCOTY POCIWH JIMIIE TICIIS OAHOTO ITiPKUBIICHHS,
TAM OUTBIIIE TIEPIIOT0, KOJW POCIMHA HE BUMAaraloTh 0araTo MOKUBHHUX €JIEMEHTIB,

Ta € TOCTPO HE Bi)IIIYBaIOTB HETAaTUBHOI'O BIIMBY IIOTOAHHUX YMOB, HE BapTO.
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[Tpu nbomy, BigMivanacs MO3UTUBHA TEHACHIIS 30UIBIICHHS BUCOTH POCIHH,
Ha BaplaHTax Jie MPOBENH MiKUBJICHHS. TakK, BUCOTA POCIUH COHSIITHUKA y M0 (azy,
y IpyroMmy 1 TpeThOMY BapiaHTaxX YMHHHUKA By cepenHboMy ctaHoBmia 32,9 1 32,7 cm
BiMOBIiTHO, 110 Ha 1,5 1 0,9 % BuIIe, HiXK HA KOHTPOJI.
Tadoamnus 1
Bucora pociun consimuauka y ¢pasi 3-1 napu cnpaBxHix Juctkis (16-Ta
Mikpogasa 3a kiaacudikaniero BBCH) 3asie:xxHo Bix mepeanociBHoi 00po0xu

HACIHHS TA JIMCTOBMX MiJXKUBJIEHDb y cepeaHboMy 3a 2022-2024 pp., cm

BapianT 06po6Kku HaciHHs BapiaHT ni/pkuBiieHHs (Y4MHHUK B)
(unHHUK A) I I " Cepenie
1* 31,5 32,2 31,9 31,9
2 32,5 33,0 33,0 32,8
3 32,5 32,9 32,6 32,7
4 31,9 32,4 32,3 32,2
5 32,7 33,2 33,0 33,0
6 33,2 33,9 33,6 33,6
Cepenne 32,4 32,9 32,7 32,7
Ilpumimka: * — 3MICT BaplaHTIB YWHHUKIB A 1 B HaBeaeHO B

MyHKTI - MaTepianu i MmeToaun

Y a3l «3ipoykn» BiAMIYEHA AHAJIOTIYHA 3aKOHOMIPHICTh  BIUIMBY
JOCIIKYBaHUX BapiaHTIB MEPEANOCIBHOI OOPOOKH HACIHHSA HA BUCOTY POCIIHH, IIIO 1
mix yac ¢aszu 3-i mapu JUCTKIB. 30KpeMa, Y CEpeIHhOMY 3a POKaMHU Ta BaplaHTaMH
JUCTOBUX IMJPKUBIICHb, HAWBUIIIMMHU POCIIMHU Oynu y 6-My BapianTi — 88,9 cM, 110 Ha
5,0 % BuIIe TOPIBHIHO 3 KOHTPOJieM (Tabu. 2).

Tabauus 2
Bucora pociuH consimiHuKa y ¢asi «3ipoukn» (51-ma mikpodasa 3a
kiaacudikanicro BBCH) 3a/exHo Bij nepeanociBHoi 00po0OKU HACIHHSA Ta

JIMCTOBHUX MiI’KUBJIEHb y cepeanbomy 3a 2022-2024 pp., cm

Bapianrt 06poOku BapiaHT mi/pKuBIiieHHS (YMHHUK B) C
HaCiHH (YMHHUK A) I I " v Y, epeaHe
1 82,6 84,2 83,9 86,1 85,6 84,5
2 86,0 87,4 87,3 88,5 88,6 87,6
3 84,7 86,7 86,2 88,5 87,8 86,8
4 83,9 85,6 85,3 87,7 87,2 85,9
5 86,2 87,5 87,4 88,8 88,7 87,7
6 86,8 88,4 88,7 90,6 90,0 88,9
Cepenne 85,0 86,6 86,5 88,4 88,0 86,9

Ipumimka: * — 3MIiCT BaplaHTIB YMHHUKIB A 1 B HaBeIEeHO B MYHKTI —
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Marepianu i meToam.

[To3uTBHOI MMHAMIKA 30UIBIICHHS 3 YacOM BIUIMBY MEPEANOCIBHOI 0OpPOOKH
HACIHHS Ha BHUCOTY POCJIHUH BiJ (pa3u TPEeThOI Mapu JMCTKIB 10 (Pa3u «31pOYKHU» HE
BIIMIYEHO, OCKUIBKH PI3HULA Yy BIAHOCHUX MOKa3HHKAaX He 30uiblryBanaca. Pazom 3
THUM, PI3HMIII 3a BUCOTOIO OyJjia 3HauyHO Ounbmioro: 88,9 — 84,5 = 4,2 cm — mijg yac
dasu «3ipoukn» 1 33,6 —31,9 = 1,7 cm — i yac $a3u 3-ro JUCTKA.

3HaYHMI BIUIMB HA BUCOTY POCJHMH COHSIIHHUKA y (a3l «31pOYKm» TaKOK MaB
5-uit (Mikodpenn + «IIMK-VY») 1 2-uii (Mikodpena) Bapiantu unHHHKa 4. Bucora
POCIIMH Ha IWX BapiaHTaxX y cepeaHboMy ctaHoBmia 87,7 1 87,6 cm, mo Ha 3,2 i
3,1 cM BiamoBigHO OiIBINE, HI’K HA KOHTPOJII YNHHUKA A.

JIucToBl MITKWUBIICHHS YWHWIM MEHIIMK BIUIMB Ha BapiaOelbHICTh BUCOTH
pociuH y (a3i «31ipouku» (BHUCOTa POCIUH 3a BIUIMBY YMHHUKA 4 MaKCHMAJIbHO
3pocraina Ha 4,4 cM, ab6o 5,2 %, a 3a BIUIMBY YnHHUKA B — Ha 3,4 cM, a6o 4,0 %) npu
[[bOMY TaKOX CIPUSIN (POPMYBAHHIO BUILITUX POCIIHH.

VYV a3l «31poukw» BHUIIMMH POCIMHU COHSIIHMKA OyJud Ha BaplaHTax
MIPOBE/ICHHS JBOX JIMCTOBUX MI/KUBJICHb (4-U 1 5-W BapiaHTu). Y cepelHbOMY 3a
BoHa cta”oBuia 88,4 1 88,0 cm BianoBiaAHO, 1110 Ha 3,4 1 3,0 cM BUIIIE 32 KOHTPOJIb.

HaiiGinpmmii BIUIMB Ha 3MiHY BHUCOTY POCJIMH COHSIITHHKA y (a3l «31pOUuKm»
YUHWIM TIOTOJHI yMOBHM, IO IIUIKOM JIOTIYHO, aJ)K€ BOHU YK€ CHJIBHO
po3pizHsiuca. HaliBumumu pocauaun Oynmu B 2023 p. — y cepeaHbOMY IO
nociiny-90,6 cM, a HaHKYUMH — y TocynuBoMy 2024 p. — 82,6 cMm.

VY nepion Bix dazu «3ipoyku» 0 MOBHOTO LBITIHHS Bi0YBAa€ThCS HANUO1IBIIT
AKTUBHHUI MPOLEC pOCTy cTebna COHSAIIHUKA. TOX, TEOPETUYHO IO3aKOPEHEBE
MIPKUBJICHHS B IIeH 4ac CHpUsSTUME OUIBIN aKTHBHOMY Horo pocty. [IpoBenmeni
o0JIiKK 11e mATBepAwIM. Tak, Ha BapiaHTax MNPOBEACHHS TPETHOTO IiHKUBIICHHS
cymimmo briek/xeky 3 BomoposuumHHHM mo0puBoMm Jiva MIX, Bucora pociux
MOPIBHSHO 3 BapiaHTaMHU JIBOPA30BHX IiJKUBJICHb, Y CEPEIHbOMY 301JIbLITyBaIacsl Ha
2,1 cM, a TOPIBHSHO 3 KOHTPOJIEM YMHHUKA B — Ha 7,5 cM (Tab:m. 3). Came 3a paxyHOK
TPETHOTO TO3aKOPEHEBOTO IiJKUBJICHHS, BIUIMB I[LOTO YMHHWKA OyB OUIBIIUN 3a

BIUIMB TMEPEANOCIBHOI OOpOOKM HaciHHS (HaiOuIbla po301XKHICTh 3a BIUIUBY
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yrHHUKA A ctaHoBmia 5,0 %, 3a BrunBy unHHUKa B — 4,8 %).

BaxxnuBo BiIMITHTH 3HAYHO BWINY POJb JMCTOBHX ITi/DKHUBICHb HA MOYATKY
(da3u OyToHizallli B HecHpUITIMBUX yMoBax 2024 p., 0 B IIJIOMYy 30ira€rbcs 3
TBEP/UKCHHSM, IO iX BIUIMB OUIBIIOID MIpOIO MPOSIBISIOTHCS CaMe€ B CTPECOBUX
ymoBax. Tak, BHCOTa POCIMH Ha BapiaHTaX TPbOX IT03aKOPEHEBUX IiHKUBJICHb
cymimio biaex/[xeky 3 Jiva MIX mopiBHSHO 3 BapiaHTOM JBOX IIiPKHUBIICHB III€I0
cyminmto B 2022 p. 36umemryBanacs Ha 1,9 cm (1,2 %), B 2023 p. —Ha 1,4 cm (0,9 %)
182024 p. —Ha 2,9 cM (2,0 %).

Tabmus 3
Bucora pociiun consimHuka y ¢asi uBitinus (64-65-ra mikpodasza 3a
kiaacudikaniero BBCH) 3a BiuiuBy nepeanociBHoi 00po0ku HACIHHA Ta

JIMCTOBHUX Ii/I’KUBJICHb y cepeanbomy 3a 2022-2024 pp., cm

BapianTt 06poOku BapiadT mipkuBieHHs (YIMHHKUK B) C
HaciHHs (YMHHUK A) I I i v V VI VIl CpeAHE
1 1442 | 147,6 | 147,2 | 150,6 | 150,1 | 152,8 | 150,9 149,1
2 150,1 | 152,0 | 151,5 | 154,2 | 153,4 | 156,2 | 155,4 153,3
3 148,9 | 151,7 | 150,7 | 154,2 | 152,7 | 156,4 | 154,1 1527
4 147,8 | 151,0 | 150,5 | 153,3 | 152,9 | 155,4 | 154,0 1521
5 1510 | 153,4 | 152,8 | 1555 | 1545 | 157,3 | 156,6 154,4
6 152,1 | 154,8 | 154,1 | 158,3 | 156,8 | 160,7 | 158,1 156,4
Cepenne 149,0 | 151,8 | 151,1 | 1544 | 153,4 | 156,5 | 154,9 153,0

Ilpumimka: *

— 3MICT BaplaHTIB YMHHUKIB A 1 B HaBeAeHO B MyHKTI —
Marepianu i meToau

Cepen BapiaHTiB 00pOOKH HACIHHS, (POPMYBAHHS BULIUX POCIMH HA MOMEHT iX
MOBHOTO IIBITIHHS 3a0e3re4ynB 6-uil BapiaHT. Y CEpeIHbOMY 3a pPOKAMH Ta
JUCTOBUMHU T1KUBJICHHSIMHU, BUCOTA POCIUH y IIbOMY BapiaHTi cTaHoBuia 156,4 cMm 1
Oyna Ha 7,3 cM OUTBIIIOIO OPIBHSHO 3 KOHTPOJIEM.

VY miiomy 1o Aocmigy, BUOIp «Kpamyx» BaplaHTIB JOCTIKYBAaHUX YUHHUKIB
(6-uii BapiaHT YMHHUKIB A 1 B) 3a0e3ne4nB 301IBIICHHS BUCOTH POCIIMH COHSIITHUKA
MOPIBHSHO 3 KOHTPOJIEM JOCTIAYy HA MOMEHT CepeIMHU 1BITIHHS Maibke Ha 11,0 %.

Bucora pociun Bif ¢a3u 1BiTiHHS 10 ($a3u MOBHOI CTUTIIOCTI y CEPEIHBOMY

3pocTana Jiviie Ha 2,3 CM TOX, SIK paHille BiJIMIYajocs, 3MIHM 3aKOHOMIPHOCTEH

BIUTMBY JIOCJI)KYBAHUX YMHHUKIB HAa BHCOTY POCIUH MOPIBHAHO 3 (Pa30r0 MOBHOTO
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[BITIHHA He OyJ0. Y cepeagHhOMY 3a pOKaMH Ta JUCTOBUMHM ITiJKUBJICHHIMH,
HaWBUIMMMHA OyJW POCIWHU Ha BapiaHTaxX MEPEeArnociBHOI OOpOOKM HACIHHSA
CYMIIIIIIIO BCIX AOCIKYBaHUX TipenapatiB — 158,7 cMm (Tabun. 4).
Tadanus 4
Bucora pociiuH COHSIHUKA Y (pa3i MOBHOI CTUIJIOCTI 32J1€2KHO BiJl 00poOKH

HACIHHS TA JIMCTOBMX MiJYKUBJIEHDb Y cepeaAHboMy 3a 2022-2024 pp., cMm

Bapiaat 06poOxu BapiaHT mipKuBieHHs (YMHHUK B) C
HACIHHA (YMHHUK A) I 1 Tl Vi Vv VI Vil epenHe
1 146,5 | 1504 | 149,3 | 152,7 | 1529 | 154,3 | 153,6 1514
2 152,1 | 154,1 | 153,2 | 156,2 | 1554 | 159,5 | 157,6 155,4
3 150,7 | 154,3 | 1526 | 156,8 | 1553 | 158,8 | 156,7 155,0
4 150,5 | 153,3 | 152,2 | 1556 | 1544 | 157,1 | 156,4 154,2
5 153,1 | 156,0 | 1550 | 157,9 | 156,9 | 158,7 | 159,1 156,7
6 154,7 | 157,7 | 156,0 | 1605 | 159,0 | 162,3 | 160,8 158,7
Cepenne 1513 | 154,3 | 153,1 | 156,6 | 155,7 | 1585 | 1574 155,3
[IpumiTka: * — 3MICT BapiaHTIB YUMHHUKIB A 1 B HaBegeHo B

MyHKTI - MaTepianu i MmeToau

VY cepenHbOMY 3a TpU POKHU JOCTIIKEHb, HAUBUILIUMH POCIMHUA COHSIIHUKA Y
o dazy, Oynu y 6-my BapianTi unHHUKIB 4 1 B — 162,3 cm, mo Ha 15,8 cm, abo
Maibke Ha 11,0 % Bume mnopiBHAHO 3 KOHTposieM. KOMIUIEKCHUN BIUIMB
JOCJIIPKYBAaHUX YWHHUKIB BUIIMNA OYB y MEHII CHPUSTIMBUX MOTOJHUX YMOBax
2024 p. Tak, y kpamoMy BapiaHTi gociiay (6-i BapiaHT YMHHHKIB A 1 B), BUCOTa
pocnuH miepen 30upanusam y 2022 pp. Oyma Ha 16,1 cm (10,8 %), y 2023 p. — Ha
14,3 cm (9,5 %) 1B 2024 p. —Ha 16,9 cm (12,0 %) BHIIOTO, HIXK HA KOHTPOJI.

BucHoBku. TakuM 4MHOM, TIPOBEJICHUN aHaJ3 BUCOTH POCIIUH COHSIITHUKA B
JUHAMILI iX POCTY Ta PO3BUTKY, JOBIB ICTOTHHI BIUIMB JOCHIJI)KYBaHUX BaplaHTIB
MepeanociBHOI OOpOOKM HACiHHS Ta KOMIUIEKCHUX JIMCTOBUX IMJKUBJICHb, SKHUI
MPOSIBIISIBCS Y JOPMYBaHHI BUIIIUX POCTUH B yci a3y MpoBeACHHS OOTIKY.

BrmiuB nmepennociBHOi OOpoOKHM HaciHHA Hacamiiepea OyB 3yMOBJIEHHUI
«CTapTOBUM», a TO3aKOPEHEBUX IMIIKUBICHb — «CTUMYIIOROUUM» edektoM. [lix
MEPIIMM MH PO3YMIEMO CTBOPEHHS Kpalloi OCHOBHU AJII POCTY Ta PO3BUTKY POCIIHH,
Ml JPYrdM — CTBOpPEHHS Oe3aediuuTHOro OanaHCy TIOKUBHUX €JIIEMEHTIB Yy

pOCIMHAX 1 HIBEIIOBAHHS CTPECOBOTO BILIUBY a0l0TMYHUX YNHHHKIB.
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Introductions. The development of arterial hypertension is primarily
associated with the disruption of Ca** homeostasis, which regulates the contractile
activity of smooth muscle in blood vessels. In this regard, the development of new
drug compounds that modulate Ca®* channels, which maintain cellular Ca
homeostasis, is currently considered a pressing issue in cardiology and
pharmacology.

Aim. For this reason, the aim of this study is to investigate the effect of methyl
iodide of vincristine, an indole alkaloid, on L-type Ca®** channels in smooth muscle
cells.

Material and methods. In the experimental chamber, a continuous circulation
was maintained with the following Krebs-Henseleit solution (in mM): NaCl — 118;
KCI - 4.8; MgCO4 — 1.2; KH2PO4 — 1.2; CaCl2 — 2.5; NaHCO3 - 25; glucose — 11;
(pH = 7.4). Temperature stability (t = 37 £ 0.5°C) was maintained using an U-8
ultra-thermostat. In recording the contractile activity of the aortic vessel preparation,

the tension sensor FT 03 was used, and the signal was transmitted to a P11T amplifier
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(Grass Technologies Inc., USA) and recorded using specialized software on a
computer.

Results and discussion. In the experiments, KCI (50 mM) induced a
dose-dependent relaxing effect (5-125 uM) on the contraction force of the rat aortic
smooth muscle. That is, at a concentration of 5 uM KCI, the aortic contraction force
was reduced by 11.8 £ 4.1% compared to the control, while at the maximum
concentration of 125 uM, the aortic contraction force was reduced by 79.7 + 3.4%
compared to the control. Based on these results, it was hypothesized that the
investigated alkaloid blocks the voltage-dependent L-type Ca** channels located in
the sarcolemma of smooth muscle cells. To clarify this, additional experiments were
conducted and analyzed using the specific L-type Ca®* channel blocker— verapamil
(0.1 uM). Under verapamil (0.1 uM) incubation conditions, the contraction force of
the aortic smooth muscle preparation was reduced by 50 + 3.7% compared to the
control, and under these conditions, vincristine methyl iodide (52,5 uM) further
decreased the contraction force by an additional 47.7 + 4.2%.

Conclusion. These results clearly demonstrate that vincristine methyl iodide,
an indole alkaloid, has the ability to block L-type Ca** channels in the sarcolemma of

smooth muscle cells.
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Introduction. Breast cancer (BC) has a high incidence and mortality rate
among the female population worldwide. It should be noted that only 1% of the total
number of BC cases occur in men. In recent years, there have been reports of breast
cancer cases among people taking feminizing hormone therapy, usually associated
with sex reconstruction surgery (transgender people). Currently, information on the
risk of breast cancer in transgender people is extremely limited. To date, only 22
cases of breast cancer in trans women and 20 cases in trans men have been published.

In addition, only 17 studies on the impact of feminizing hormone therapy on
the risk of breast cancer in transgender women were identified in a meta-analysis of
articles from more than 14 scientific databases. Among them, 3 substantiate
pathogenetic mechanisms. Whether exogenous sex steroids affect the risk of
developing breast cancer in transgender people is not fully understood. Sex steroids
are known to cause changes in breast tissue. Some structural changes occur in breast

tissue under the influence of testosterone, such as increased fibrous tissue and
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upregulation of potential oncogenes. Large prospective studies have shown that
hormone replacement therapy increases the risk of breast cancer in postmenopausal
cisgender women, especially in those using both estrogens and progestogens, which
may indicate an increased risk of breast cancer in transgender women receiving
hormone treatment compared to cisgender men.

Aim. To analyze the effect of feminizing hormone therapy on the risk of breast
cancer and to investigate the pathogenesis of such tumors in transgender people.

Materials and methods. To understand more about the risk of breast cancer in
transgender people receiving hormone treatment and the impact of (exogenous) sex
steroids on the development of breast cancer, we analyzed data from Christel J. M. de
Blok et al. (2019), who studied the incidence and characteristics of breast tumors in a
cohort of transgender people receiving hormone treatment in the Netherlands
compared to the Dutch population as a whole. Data from trans women and trans men
were analyzed separately.

The analysis was performed using the statistical software STATA version 14.1.

Results and discussion. Concerning the risk of breast cancer in transgender
people receiving hormone treatment and the impact of (exogenous) sex steroids on
the development of breast cancer, an analysis of data from the study by Christel ] M
de Blok et al. (2019) showed that the risk of breast cancer in transgender women in
the Netherlands compared to Dutch cisgender men was higher. At the same time, both
trans women and trans men had a lower risk of breast cancer than Dutch cisgender
women. This indicates that hormone treatment changes the risk of developing breast
cancer in transgender people compared to the initial risk due to their sex at birth.

The average age at BC diagnosis was 52 years in trans women and 46 years in
trans men, which is lower than the average age of 61 years in Dutch cisgender
women. The HER2 receptor status of trans women was higher than expected for
breast cancer in men. Regarding tumor localization, ductal cancer was the most
common in trans men (67%, n=10/15), which is consistent with previous data
obtained in the diagnosis of cisgender men in other studies.

The authors of the study draw our attention to the fact that they observed a
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younger age at BC diagnosis in transgender people compared to cisgender women.
Moreover, the period of hormone treatment before the diagnosis of BC was relatively
short in transgender women, on average 18 years, indicating the rapid development of
breast tumors in this group. One of the possible working theories may be the presence
of undiagnosed hormone-sensitive cancer before treatment, which could manifest
itself under the influence of hormones. In trans women, most breast tumors were of
the luminal type, suggesting that tumors develop autonomously at the cellular level
under the influence of estrogen growth stimulation, as well as the progestogenic
properties of the antiandrogen cyproterone acetate, which is most commonly used for
treatment. Since androgens are known to inhibit the progression of luminal BC,
antiandrogen treatment and orchiectomy could have contributed to the tumor in
affected individuals.

Conclusions.

1. A cohort study in the Netherlands showed an increased risk of BC in
trans women compared to cisgender men. The risk of BC in trans women is still
lower than in cisgender women and resembles a more “female” type of BC and
hormone receptor. Trans men had a lower risk compared to cisgender women. Based
on these findings, it can be assumed that the absolute overall risk of BC in
transgender people remains low, and therefore transgender people using hormone
treatment should follow the same screening recommendations as cisgender people.

2. Since the risk of BC in transgender women has increased over a
relatively short period of hormone treatment, future studies would be useful to
investigate the cause and risk factors for BC in transgender individuals receiving

hormone treatment.
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The problem of fresh drinking water today occupies a leading place. The main
reason is its low quality, which is why the majority of the population has transitioned
to bottled water. Manufacturers immediately responded to the increased demand, and
hundreds of different brands of drinking and mineral water appeared on sale. The
delivery of bottled water to apartments and offices has become one of the most
popular services today.

The purpose of this work is to study the quality of bottled water from various
brands, which students at the Medical University often use.

The object of study: 1. Water from the tap (control); 2. Bottled water "Sirab",
"Dalga", "Shirin", "Slavyanka" and a water sample filtered at home using household
filters. Tap water was used as a control.

Methods. A questionnaire survey method was used. The quality of water
samples (organoleptic and chemical methods) was studied in the laboratory of the
Department of Nutrition and Medical Ecology.

Results. As shown by the questionnaire survey data, the majority of
respondents use tap water in everyday life (43.2%), since it is available, but then pass
it through a filter, believing that it is not reliable enough and may contain any harmful
substances and mechanical impurities. 38.7% prefer boiled water, and 51.6% bottled

water, although 10.3% note some problems in the gastrointestinal tract after drinkin
g p g g
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it. (43.9%) of respondents buy bottled water, and water of well-known brands
(47.1%), without paying attention to the label and inscriptions in the form of
information about its chemical composition and various additives (38.7%), having no
idea about the meaning of the numbers and their interpretations on the bottom of the
bottles (86.5%), as well as its quality (88.0%). However, the majority of respondents
(65.8%) do not buy water stored in refrigeration units, or exposed to sunlight,
especially in summer, knowing about its harmful effects on the body after
consumption.

The results of chemical analysis showed that only the Sirab water sample met
the standard, while the other samples (even tap water) showed increased hardness,
which indicates the presence of inorganic impurities, although insignificant, as well
as the presence of a small amount of ammonium salts.

Conclusions. The results of the research may be of interest to many who are
concerned about this problem, they can be used at home with tap water in order to
maintain their own health and care for it.

To improve the quality of drinking water at home, a memo was created called

"Tips for Improving the Quality of Water Used at Home".
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Introductions. The feasibility and advantages of performing simultaneous
operations for several concomitant surgical diseases are noted by surgeons in many
countries.

The introduction of laparoscopic treatment methods has significantly reduced
tissue trauma, reducing the incidence of perioperative complications in comparison
with traditional surgical methods.

Aim. To compare the immediate results of treatment of patients who underwent
simultaneous surgical interventions on the abdominal organs using traditional and
laparoscopic methods during abdominoplasty.

Materials and methods. The results of treatment of 124 patients who
underwent simultaneous surgical interventions on the abdominal organs during
abdominoplasty were analyzed. The average age of the patients was
51.42+0.74 years, 5 men (4.0%), 119 women (96.0%).

Chronic calculous cholecystitis was present in 110 (88.7%) patients, a
gallbladder polyp was present in 5 (4.0%), abdominal wall hernia and/or diastasis of
the rectus abdominis muscles were diagnosed in 32 (25.8%) patients. Hernias of
various locations could be combined both with each other and with diastasis of the
rectus abdominis muscles.

With obesity I st. there were 60 (48.4%) patients, stage I1. — 64 (51.6%); Stage
IT ptosis of the anterior abdominal wall was observed in 14 (11.3%), stage III — 97
(78.2%), and stage IV — 13 (10.5%) patients. Concomitant non-surgical pathology
was present in all patients. The majority were coronary heart disease - 45.2%,

hypertension - 76.6%, diabetes mellitus type I-1I - 34.7%.
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Considering how the simultaneous stage of the operation was performed during
abdominoplasty, traditional or laparoscopic, the patients were divided into two
groups. Group 1 (n=74) consisted of patients who underwent simultaneous operations
in the traditional way: cholecystectomy - 70 (94.6%), hernia repair with
hernioplasty — 4 (5.4%). Simultaneous operations using the traditional method for
miniabdominoplasty were performed through the skin and subcutaneous fat along the
midline of the abdomen from the xiphoid process to the navel. In patients with
abominoplasty, simultaneous operations were performed after separation of the
skin-fat flap by laparotomy along the midline of the abdomen through the
aponeurotic-muscular layer.

In group 2 (n=50), the skin-fat flap was initially separated, the flap was not cut
off, it was fixed to a horizontal bar to create laparolifting, which made it possible to
perform laparoscopic intervention with carboxyperitoneum of 6-8 mm Hg. Then, a
laparoscope trocar and trocars for working instruments were inserted under the flap
through the aponeurotic-muscular layer.

Hernioplasty with mesh and elimination of diastasis of the rectus abdominis
muscles were performed in an open manner.

The surgery was performed under total intravenous anesthesia with artificial
ventilation.

The observed groups did not differ statistically in terms of gender, age, degree
of obesity, type of aesthetic deformation of the anterior abdominal wall, type of
combined surgical and non-surgical pathology (all p > 0.05).

The criteria for assessing results in the early postoperative period were the pain
scale, the timing of peristalsis recovery, the nature and frequency of early
postoperative complications.

Results and discussion. Patients in both groups complained of pain in the
surgical area. On the first day in patients of group I, the pain score ranged from 4
points to 9 points, and pain from 6 points to 8 points was found in 81.1% of patients,
on average 6.36 = 0.12 points, in group 2 the pain score was ranging from 2 points to

7 points, mainly from 3 points to 5 points — 82.0%, on average 4.10 = 0.16 points
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p<0.01. On the second day, a significant decrease in pain was noted in both groups. in
patients in group 1, the pain score ranged from 2 points to 7 points, mainly from 3
points to 5 points - 82.0%, on average 4.41 £+ 0.11 points in group 2, the pain score
ranged from 1 points up to 4 points, on average 2.26 = 0.11 points, p < 0.01. On the
third day, there was a further decrease in pain in both groups, however, the intensity
of the pain syndrome was still greater in group 1. In this group, patients indicated the
presence of pain with an intensity of 1 point to 4 points (except for one patient — 7
points), and in The 80% pain score was 2-3 points, with an average of 2.62 + 0.11
points. In the second group, all patients except one (3 points) had a pain score of 1-2,
on average 1.58 + 0.08, all p < 0.01. At all control periods, the average pain score in
group 1 was significantly higher than in group 2, all p <0.01.

Restoration of intestinal motor activity (peristalsis) was observed in periods
from 1 day to 3 days. We associate the higher incidence of intestinal paresis in
patients in group 1 with the traumatic nature of manipulations during traditional
cholecystectomy.

Directly during surgery, ventricular extrasystoles were noted in 4 (5.4%)
patients with coronary heart disease in group 1, and sinoatrial block was noted in 1
(1.4%) patients.

After surgery, cardiac arrhythmias due to sinus tachycardia were recorded in
patients with coronary heart disease in both groups. The characteristic types of
arrhythmias were supraventricular and ventricular extrasystoles. In group 1, rhythm
disturbances were observed in 8 (10.8%), in group 2 — in 2 (4.0%), p = 0.037, which
is a consequence of less trauma during simultaneous surgery.

The groups did not differ significantly in the frequency of wound
complications in the abdominoplasty area.

No wound complications in the area of trocar wounds were observed in
patients in group 2; on the contrary, in group 1, seroma and infiltration of the
postoperative wound were noted in 2 (2.7%) patients. Intra-abdominal complications
(infiltration of the abdominal cavity) in 6.8% of cases were noted only in patients of

group 1 with concomitant adhesions of the abdominal cavity, which is associated with
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the traumatic nature of the intervention during traditional cholecystectomy and
adhesiolysis.

Conclusions. A comparative analysis of the results of performing
abdominoplasty with simultaneous operations using traditional and laparoscopic
methods showed that in the group of patients who underwent laparoscopic
simultaneous operations using the method we developed, the number of postoperative
complications from the cardiovascular system in patients with concomitant ischemic
heart disease (4% - in group 2 and 17.6% - in group 1), wound (8.0 and 12.2%),
inflammatory intra-abdominal (0% and 6.8%) and long-term postoperative (0% and

9.5%) complications were significantly lower (p < 0.05).

29



YIK: 616- 002.46- 059 — 089
NEW TRENDS IN COMPLEX TREATMENT OF THE PRESSURE ULCERS

Kushta Orest Yuriiovych

Lviv regional clinical medical and
diagnostic cardiologic center
Kushta Yurii Fedorovych

MD., PhD, docent

National Medical University
named after Danylo Halytsky
Lviv, Ukraine

Abstract. Pressure ulcers impose a heavy burden on health care systems in
terms of cost, patient suffering, and skilled medical intervention [1, 3]. The elderly
population at risk for the development of pressure ulcers is increasing in the United
States as is the incidence and prevalence of this costly problem [4, 7, §]. By learning
to recognize patients at risk of developing pressure ulcers and initiating appropriate
measures, dermatologists can play an active role in the prevention and management
of pressure sores [10].

Key words. Pressure ulcers, healing, electrical stimulation, growth factors,

hyperbaric oxygenation, skin substitutes.

Pressure relief

An appropriate pressure — relieving support surface should be selected for
patients with pressure ulcers, particularly if the patient is a risk of the development of
additional pressure ulcers [5, 6, 9]. The choice should be based on the patients status
and needs, as well as ease of use, maintenance requirements, cost, and patients
preference. A static support surface can be used if the patient is able to assume a
variety of positions without bearing weight on the pressure ulcer. If that is not the
case, or if the ulcer does not show evidence of healing, a dynamic support surface may
be a better option [1, 4, 11]. These devices, either air- fluidized beds or low- air — loss

beds, have been shown to reduce skin — surface pressure to levels that are equivalent
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or even less than standard capillary filling pressures [5, 11]. Studies in short — term
care settings support benefit from these devices for healing of pressure ulcers. These
studies are also replicated in long — term care settings with a study demonstrating that
subjects in a low — air — loss bed group were 2.5 times more likely to heal in a given
length of time than were subjects tested with foam mattresses, regardless of the size
or depth of the pressure ulcer [2, 7, 8, 12]. However, concerns have been raised about
the cost/ benefit ratio of dynamic support mattresses because their expense is
considered to be excessive by many, especially in long — term care settings [8, 9].

Electrical stimulation. Direct current surface electropotentials are present on
living tissues. Whenever tissue damage occurs, a current of injury is generated that
may act as a trigger to biological repair [1, 4, 6]. In fact, electrical stimulation has
been shown to enhance wound healing in humans and animal models. Although the
mechanism has not been fully elucidated, it is believed that electric currents can
effect the migration, proliferation and the functional capacity of fibroblasts [3, 5, 8].
Among other explanations, occlusive wound dressings may enhance wound healing
by providing the moist environment needed to maintain endogenous current flow
[6, 8, 11]. Several clinical trials have demonstrated enhanced healing of pressure
ulcers treated with electrotherapy, mostly in stage III or IV pressure ulcers [6, 10]. A
variety of electrical stimulation devices are currently available (Dermapulse electrical
stimulation device ) and the results seem to be promising. The procedure is safe and
arrears to inhibit bacterial growth [7, 9]. However, further studies need to be
performed to determine the ideal frequency and duration of sessions and to better
delineate its effect on the various components involved in tissue repair [8].

Growth factors

The addition of exogenous growth factors may help to accelerate the healing
process in chronic wounds. Recombinant basic fibroblast growth factor was applied
in a sequential dosing regimen in a double — blind, placebo — controlled study in 50
patients with chronic grade III/IV pressure ulcers. No difference in the percentage
volume reduction among the different groups was detected, but compared with

baseline the volume reduction in the actively treated group was significant. The
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limitation of this study was the short duration of therapy and small number of patients
in each group [6, 12].

Platelet — derived growth factor (PDGF) is a dimeric glycoprotein released
predominantly by the alpha granules of platelets. A recombinant form of PDGF (rh
PDGF — BB) was tested in a double — blind, placebo — controlled trial on 20 patients
with grade II/IV pressure ulcers. Five patients treated with 100 pg/ml of rh
PDGF-BB had a better healing response than those treated with placebo, but this was
not statistically significant [5, 7, 9]. In a larger placebo — controlled study of 41
patients with pressure ulcers, higher doses of th PDGF - BB (1 or 3 ug/cm2)
produced statistically significant reduction in ulcer volume in the treatment group [9].

Interesting research on the use of growth factors continues. A topical
autologous platelet preparation (platelet — derived wound healing formula) has been
used as a source of PDGFs with potentially promising results in the treatment of
chronic cutaneous wounds [2, 5, 8]. Autologous blood products such as activated
mononuclear cells or heparinized blood can also act as a source for growth factors
[8, 9]. Little information exists on the use of these products in pressure ulcers.

Hyperbaric oxygenation

Hyperbaric oxygenation may enhance wound healing by locally increasing
tissue oxygen tension as well as increasing collagen formation , enhancing fibroblast
replication, and improving leukocyte function. However, there are only a few case
reports of topical hyperbaric oxygenation in pressure ulcer healing. Controlled studies
on the use of hyperbaric oxygenation in pressure ulcers are still lacking [2, 4, 8].

Cultured keratinocyte grafts and skin substitutes

Autologous as well as allogeneic cultured keratinocyte grafts have been used
extensively in the treatment of burns, chronic leg ulcers, epidermolysis bullosa, and
cutaneous wounds resulting from the excision of large congenital nevi, keloids, and
vitiligo [1, 2, 5]. However, there no controlled studies using these grafts for the
treatment of pressure ulcers. Because of the delicate nature of cultured keratinocyte
grafts, they would not be suitable for stage III or IV pressure ulcers. Other thicker

composite grafts with dermal as well as epidermal components have been developed;
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these include collagen gels seeded with fibroblasts and covered with a confluent sheet
of keratinocytes (Apligraf), a bilaminar artificial dermis (Integra), fibroblasts grown
on a bioabsorbable mesh 9Dermograft), and other cell — biopolymer composites
[1, 3,5]. The development of skin replacements is progressing rapidly, but to date
there no controlled clinical trials for pressure ulcers. This is an area with exciting
potential and required further study. Other adjunctive therapeutic options for pressure
ulcers reported in the literature include light therapy and ultrasound [6, 7, 9, 10].
However, additional controlled studies are needed before their efficacy can be
ascertained [6, 8, 11]. Sugar, vitamins, honey, zinc, magnesium, gold, aluminum,
phenytoin, aloe vera gel, yeast extract, and insulin are topical agents that have been
tried, but similarly need further investigation before they can be recommended for
use in the treatment of pressure ulcers [5, 6, 11].
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Introductions. The objective assessment of the depth of involutional facial
changes in the world literature is based on the Merz scale - a valid and internationally
recognized tool for the proper assessment of facial aging and its cosmetic defects (at
rest and in dynamics). Such a study in Ukrainian patients was interesting and
important from the point of view of objective analysis of features of facial aging.

Aim. To evaluate the structural changes of the face and neck, evaluate the
clinical effectiveness of the Merz scale, with the aim of objectifying involutional
changes and creating a profile of Ukrainian patients.

Materials and methods. 210 female patients with involutional changes of the
face and neck were examined. All patients complained about the presence of
age-related changes in various areas of the face and neck, which caused aesthetic
defects, worsened social life and led to psychological discomfort.

Changes in the upper third of the face, middle third of the face, lower third of
the face and neck were evaluated using the Merz scale. According to the Merz scale,
the following indicators were evaluated to objectify the structural changes of the
upper third: glabella lines at rest; glabella lines in dynamics; forehead lines at rest,
forehead lines in dynamics; male/female eyebrow position; goose feet at rest; crow's
feet in dynamics; final score of forehead aesthetics; final score of crow's feet
aesthetics; final score of aesthetics of the upper third of the face. To objectify the
structural changes of the middle third of the face - frontally, laterally and at an angle
of 45° fullness of the upper part of the cheek; frontal, lateral and at an angle of 45°
fullness of the lower part of the cheek; infraorbital cavity; ptosis of the upper eyelid;
final score of aesthetics of the middle third of the face. To objectify the structural
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changes of the lower third of the face — fullness of the upper lip; fullness of the lower
lip; perioral wrinkles at rest; nasolabial folds; marionette lines; perioral wrinkles in
dynamics; corners of the mouth; arch of the jaw line; platysmal bands; the final
aesthetic score of the folds area of the lower part of the face (nasolabial folds and
marionette lines); the final score of the aesthetics of the lips, perioral wrinkles and
corners of the mouth; final score of aesthetics of the lower third of the face and neck.

MS Excel (Microsoft Corporation, USA) and STATISTICA v.10 (StatSoft Inc,
USA) software packages were used to conduct statistical analysis, create tables and
graphs.

Results and discussion. The upper third of the face was the least problematic
area in domestic Ukrainian female patients who consulted an aesthetic surgeon: the
final score of forehead aesthetics was 7.70+£2.30 (range 0-14, median 8, IQR 3,
CA-0.13), the final score of crow's feet aesthetics was 3.45+1.60 (range 0-8, median
3, IQR 3, CA 0.81), and the final score of aesthetics of the upper third of the
face-15.47+4.38 (range 2-27, median 15, IQR 7, CA 0.12). The final score of the
aesthetics of the middle third of the face according to the Merz scale was 9.75+3.74
(range 3-16, median 10, IQR 5, CA -0.26), which was consistent with the complaints
of the majority of patients. The final score of the aesthetics of the folds of the lower
third of the face was 5.97£1.78 (range 2-8, median 6, IQR 2, CA -0.67), the final
score of the aesthetics of the lips, perioral wrinkles and corners of the mouth was
13.23+£3.77 (range 5-20, median 13, IQR 4, CA -0.21), and the final score of
aesthetics of the lower third of the face and neck — 23.31+£7.98 (range 7-36, median
24, IQR 10, CA -0.43). The final score of face and neck aesthetics was 48.53+15.81
(range 12-79, median 49, Q1 39, Q3 62, IQR 23, CA -0.18).

Conclusions. The final score of face and neck aesthetics in Ukrainian patients
was 48.53+15.81 (range 12-79, median 49, Q1 39, Q3 62, IQR 23, CA -0.18). The
use of the Merz scale is promising in terms of further scientific research to objectify

the results of surgical correction of involutional changes of the face and neck.
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@OyHKIMOHAIbHASI OCOOEHHOCTh JK€I4b OOpAa30BAHMS HMMEET MOBBIIIECHHBIN
MHTEPEC KaK Y KIMHUYECKON TaK U B TEOPETUYECKON METULIUHBI.

VYXyIlleHne 53KOJOTMYECKOM OOCTaHOBKM B KPYNHBIX POMBIIIICHHBIX
MEramnoJjiucax NPHUBOJUT K IOCTOSIHHOMY POCTY 3a00JIEBaHMM, CBSI3aHHBIX C
NAaTOT€HHBIM KaMHEOOpa30BaHMEM B OpraHHU3ME 4YEJIOBEKa, YTO OOYCIIOBIMBAET
HEOOXOJAMMOCTh pa3padOTKM HOBBIX METOJOB JIEUEHUS M MNPOPUIAKTUKH ITHX
Oone3nei. B cBsa3u ¢ atum 3a nocnennue 10—15 neT cymecTBeHHO BO3pOC UHTEPEC K
U3YYEHHUIO POJM MHKPORJIEMEHTOB B KaMHEOOpa30BaHUM M MEXaHU3MOB HX
BKJIFOYEHUS] B KOHKPEMEHTHI. {711 BHIACHEHHS] IPUYUH BO3HUKHOBEHHS MATOT€HHBIX
opraHHO-MHHEpabHBIX arperatoB (OMA) B opraHu3Me 4eaoBeKa ¢ y4eTOM MECTHBIX
(GakTOpOB, MPUPOAHBIX U TEXHOTEHHBIX YCIOBUH Ba)XKHYI0 MH(QOPMAIMIO MOTYT JaTh
CBEJICHUSI 0 MUKPO3JIEMEHTHOM COCTaBE€ TaKMX 00pa3oBaHMiil. Pojib MUKpPO3IEMEHTOB,
B TOM YHUCJE U METAVIOB C MEPEMEHHOW BAJIEHTHOCTBIO, NMPU KETYHOKAMEHHOU
oone3nu (PKKB) B Hacrosiee BpeMmsl 10 KOHIIA HE M3y4Y€HA, XOTS M3BECTHO, UTO
MHOTHE W3 HUX B OpPraHU3MeE 4YeJIOBeKa UrparoT BaXKHYIO pOJib B OOMEHE BEIIECTB.
[TocTynyieHne XMMHUYECKHX 3JEMEHTOB B OPraHHM3M 3aBUCUT OT UX COJEpKaHUS B
MOYBE U BOJIE, & TAKXKE OT CTPYKTYphl NUTaHUS. B CBsI3U C 3TUM OpraHu3M 4enoBeKa
YyTKO pearupyer Ha JtOOble HEraTHBHBIE M3MEHEHUS B OKpY’Kalolled cpene, yuTo

MOKET CTaTh MPUINHON HAPYIIEHUS (PYHKITMOHUPOBAHUS OPTaHU3MA.
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Knuaunucramun B CBOIO OYepelb pP=OTMEUEH TOT (aKT, YTO B KIWHHUKE
KEITYXU THATHOCTUPYIOTCS MO OKPAIIWBAHUIO MIOKPOBOB TEJIA B PA3JIMYHBIE OTTCHKHU
&entoro npeta. JKenryxa MOXeT ObITh CaMbIM PaHHHUM, a MHOT/IA U €IMHCTBEHHBIM
MPU3HAKOM MHOTMX BHYTpPEHHUX Oone3Hell. BHauane oOHapyXuBaeTcs KEIToe
OKpalIMBAHUE CKJIEP, HECKOJBKO MO3JHEE YIACTCSI OTMETUTH HKEITOE OKPAIIMBAHHE
CIIM3UCTBIX O0O0JIOYEK, a 3aTeM M KOXHU MPOKCUMAJIbHBIX OTJIEJIOB KOHEYHOCTEH.
[TociienHUMH KENTEIOT JAJOHU U MOAOWBBI. IHTEHCUBHOCTB KEATYXH 3aBUCHUT OT
KPOBOCHA0KEHHUS OpraHa WM TKaHU. DTO OCOOEHHO XOpOIIO BHJIHO HAa TpPHUMEPE
KOXKHBIX pYyOILIOB, KOTOpBIEBCErAa MPEJACTABISIIOTCS MEHEE IKEIThIMHU, YeM
OKpYyXarouias TKaHb.

HakamuBasice B Koke, OMJIUPYOMH B COUYETAHUU C JPYTUMHU MUTMEHTAMH
MPOKPAIIMBACT KOXY B CBETJIO-XKEITHIM IIBET C KpacHOBAaTbIM OTTEHKOM. B
JaNbHEHIIEM MPOUCXOJUT OKHUCICHUE HAXOJIIErocs B KOXXe OunupyOuHa B
OWJIMBEpPJIMH, U JKEITyXa NPHOOpEeTaeT 3eleHOBaThI OTTeHOK. [lpu miauTenbHOM
CYILIECTBOBAHUHM JKEJITYXHU KOXKHBIE TTOKPOBBI TPUOOPETAIOT YEPHBIA OTTEHOK.

OxpammBaHie KOXHA OWJTUPYOMHOM U TPOJIYKTaMU €ro IpeBpallleHUs
MHOTIANPUXOJUTCS OTJIMYATh OT OKpaIlllUBaHUS APYrUMHU TurMeHtamu. JKenras
OKpacKa KOXKM ObIBa€T MpPHU NpPHEME HEKOTOPHIX JIEKAPCTB, OOJIBIIOTO KOJIMYECTBA
OBOIIEH, coaepKalux KapoThH. OpaHXKeBbIi OTTEHOK KOXH YacTO pPa3BUBACTCS
nocJje ynotrpeoiaeHus 00IbIIOro KOJIUYeCTBa arneibCMHOB, MAHIAPUHOB, THIKBBI.

[Iyth o0Opa3oBaHMSI U BBIACICHUSA SKEIYHBIX MHUTMEHTOB, CIIETYIOIIHIA:
OCBOOOXK/ICHHE MUTMEHTa KPOBU W3 Pa3PYLICHHBIX IPUTPOIUTOB - MPEBpAILCHHUE B
OwMMpyOMH - TpaHCIOPT - TpPEeBpallleHHe C TMOMOIIbI0 TpaHcpepas B
MOHOTTIOKYPOHUAI (25%) u nurmtokyponun (75%) - BbIXOJ yepe3 >KEIUHbIE IMYTH B
KUIIEYHUK —  TIpeBpallleHue B  CTEPKOOUJIMHOTEH, ypOOWJIMHOTEH U
YpOOMIMH-BBIJICTICHUE WJIM 00paTHOE TIOTIa/IaHNE B TIEUEHb.

Opnoit m3 Hambojee YacTO BCTPEYACMBIX ITaTOJOTHH, IMATOreHe3 KOTOPOM
MOXHO CBsI3aTh C Jkoyiorudeckumu (¢akrtopamu, sisgercs JKKb. Breicokas
3aboneBaemocth JKKb, a Takke pocT 0- W MOCJEONEparnOHHOM

HETPYJIOCIOCOOHOCTH MPEACTABISIET COOON CEPHhE3HYIO COLMATBHO-MEIUIUHCKYIO
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npobaemy. 3ydeHune »eadaHbIX KaMHEH, UX XUMAYECKOT0 COCTaBa, IKOJIOTHIECKUX H
ATUOJIOTHYECKHUX (DAKTOPOB, BIUSIOMNX HAa WX BOSHUKHOBEHHWE, a TAKXKE BBIICHEHUS
MEXaHU3MOB OOpa30BaHUs SIBJIAECTCS OJHOW M3 Haubojee aKkTyaJbHbIX NpoOJieM B
HacTrosIiee BpeMms. MccmenoBanue XUMHUYECKOTO COCTaBa, CTPYKTYPbhI, MOPGOIOTHH
KEJTUHBIX KAMHEW, MEXaHU3MOB UX (POPMUPOBAHUS U MPEOOPA30BAHUS MTPEACTABIISET
HECOMHEHHBI MHTEpEeC MPHU MOUCKE HOBBIX MyTel JieueHus: u npodunaktuku KKBb.
B cBs3U ¢ BBINIEU3I0KEHHBIM, B HACTOSIIIEH paboTe MPOBEIEH aHAIN3 JTUTEPATYPHBIX
JNAHHBIX, TOCBAIIEHHBIX JJEMEHTHOMY COCTaBY JKEIYHBIX KaMHEH U JKEIYu Yy
OOJBHBIX C KEMTYHOKAMEHHON OOJE3HBIO, a TaKXKe CBSI3M KaMHEOOpa3oBaHUS C
AKOJIOTHYECKUMH (PaKTOPAMH B KETUECBBIBOJISIICH CUCTEME.

OTe4ecTBEHHBIMU aBTOPAaMHU YTBEPKJEHO ,4TO OKOJIO TPUCTa OMOMHMHEpAJIOB
Pa3JIMYHOTO MPOUCXOXKICHUSI U MX YHUCIIO MPOJOJDKAeT pacTd. B 3aBUCMMOCTH OT
yCIIOBUI 00pa3oBaHus BCe OpraHo-MuHepaibHble arperatel (OMA) u ciararoime ux
MUHEpabl TOJAPA3JEIAIOTCS Ha TpPU THUMA: OPTOOMOTCHHBIC, META0OMOTEHHBIE H
taobuorennsie. Oprobmorennrie OMA B opraHu3Me YeEIOBEKa U >KUBOTHBIX
Ha3bIBAIOTCS 300JMTAMU W, B CBOIO Ouepelb, JACNATCS Ha (U3MOTEHHBIE U
natoreHHble. BO3HUKHOBEHHWE TMMATOTEHHBIX 300JIMTOB  SIBJISIETCS  CJEJCTBUEM
HapyieHus (GyHKIIMOHUPOBAHUS CaMbIX PA3JIMYHBIX OPTaHOB U CUCTEM W BHEIIHEH
skosorudeckoit oocranoBku. K matorenusiM OMA wim 3007MTaM OTHOCSAT KaMHH
KETYHOTO MY3BIpsi, MOYEBOW CHUCTEMBI, 3yOHBbIE U CIIOHHBIE KaMHU. AOCOIIOTHOE
OOJBIITMHCTBO JKETYHBIX KaMHEW WMEET CIIOKHBIA AJIEMEHTHBIM U MOJICKYJISPHBIH
coctaB. OCHOBHOE 3HaUYE€HHE UMEIOT XOJIECTEPUH U KeTUHbIe MUTMEHThI. KosinuecTBo
XOJIECTEpMHA B KaMHSX B cpenHeM noxoauT a0 70 %, Torma Kak B KEJYd OHO
COCTaBJIIIET BCETO OKOJIO 2 %. M3 Apyrux KOMIOHEHTOB C BHICOKOW MacCOBOM J0Jieit
BCTpeUaroTcs kKapOoHathl, ¢ochaThl U MaTbMUTAT KaJbIUs, XKETYHBIC KUCIOTHI U
dhochomurm b

3apyOeXKHBIMA U OTEYECTBEHHBIMH aBTOPAMH OTMEUYEH TOT ()aKT, YTO OCHOBY
KJIETOYHOW MAacChl TE€UYEHH COCTAaBJISIOT COOCTBEHHO II€UCHOYHBIE KIETKH —
renaTonuThl. Kaxkmas medeHouHas KJIETKAa y4acTBYeT B OOpa30OBaHUU HECKOJIBKUX

KCIIYHBIX KaHAJBIICB. Ha nepn(bepm/l MICYCHOYHOM JOJIBKHM JKCIIYHBIC KaHaJbIIbI
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CIIUBAIOTCSI B COOCTBEHHO JKEIYHBIE MPOTOKH, MOKPHIThIE HU3KUM HIUTEIUEM —
BHYTPHUJIOJIBKOBBIE MPOTOKH, KOTOPBIE, BBIXOAS B MEXKIOJIBKOBYIO COCIMHHUTEIIBHYIO
TKaHb, MEPEXOIAT B MEXKIIOJIbKOBBbIE KaHaNbIbL. Jlasee MEXKI0IbKOBBIE MPOTOKH,
CJIMBAsICh, 00Pa3yIOT MEXI0JIbKOBBIE TPOTOKU IIEPBOIO U BTOPOrO MOPAJIKA, KOTOPBIE
BBICTJIAHbl TPU3MATUYECKUM DJIUTEIUMEM. B CTEHKax MNpPOTOKOB MOSBISIIOTCA
TpyO4YaTOAIIMHO3HBIE  CIM3UCTBIC JKEJNEe3bl, COCIUHUTEIBbHOTKAHHAs O000JIOYKa,
AIIACTUYECKUE BOJIOKHA. JlaHHBIE TPOTOKH, CIMBAasACh, (HOPMUPYIOT KpyIHBIE
BHYTPUIICUCHOYHBIE MPOTOKH, KOTOpPhIE B KOHEUYHOM HTOTe OOpa3zyloT MpaBbld U
JeBbIi eyeHouHble TpoToku. [locnennue, cimBasick, 00pa3yroT OOIMIMI NEYEHOYHBIH
pOTOK, ryae Haxoautcs chuukrep Miritzi. [Tocne coequaeHs 00IIEro MEYCHOYHOTO
IIPOTOKA U Iy3bIPHOTO NMPOTOKAa HAUMHAETCS OO KEITYHBIA MPOTOK, SIBISIFOIIUNACS
NPSMBIM  MIPOJIOJDKEHHEM OOIIEro Me4eHOYHoro rmnportoka. [llupuHa mTpoTOKOB
KoyieOaeTcs: o0mero keayHoro - ot 2 10 4 MM, nedenoynoro ot 0.4 mo 1,6 mm,
my3blpHoro — oT 1,5 mo 3,2 mMM. B oOmiem >xem4HoM TPOTOKE, IJIUHON S5-7cM
Pa3IMYaroT: CYIpPaayOJCHAIbHBIM, PETPOAYOJACHAIBHBINA, PETPONAaHKPEATHUECKHM,
WHTpalaHKPEaTUIECKUI U UHTPaMypalbHbIA OTAEIIBI.

OO1mMii KeITYHbI MPOTOK B OOJBIIMHCTBE CIy4aeB CIUBAETCA C MPOTOKOM
IOJ/IKEITY IOYHOM JKEJIE3bI U BIIAJIa€T B 33JHIOI0 CTEHKY JBEHAALATUIIEPCTHON KHILKH,
OTKpBIBAsICh B €€ MPOCBET Ha MPOJOJBHON CKIAJKE CIU3UCTOW OOOJIOUKH, B, TaK
Ha3bIBa€MOM, OOJIBIIOM cocouke aBeHaauarunepctHol kumku (1K), nomyuusiem
Ha3Banue dareposa cocouka (papilla Vateri). Boicota (haTtepoBa cocouka BapbUpyeT
oT 2 MM 110 2 cM. MecTto pacrnonoxkenust datepoBa cocouka BapualOeabHO, HO, KaK
IIPABUJIO, Y B3POCIBIX OH PACMOJIOKEH B 12-14 ¢cM OT mpuBpaTHUKA.

B auTeparypHbIX HMCTOYHMKAX OTMEUYEHO,UYTO [0 HACTOSLIEr0 BPEMEHHU
mpolecchl 00pa30BaHUs KETYM OCTAIOTCA HE BIIOJHE SICHBIMH. OJTO CBSA3aHO, B
YaCTHOCTH, C TEM, YTO NEPBUYHAS CEKPELHSI KEITUN OCYIIECTBIISIETCS TeNaTOLUTAMM,
a JKETYHbIC KaHANbLBI HE MOTYT CIYXUTh YAOOHOW MOJEBIO IJI HCIOJIb30BAHUS
MUKPOITYHKTYPHOM TEXHUKA W KIACCUYECKMX METOJOB M3yY€HHUsI TPaHCIIOpTa
BemecTB. OQHAaKO, HECMOTPS HAa 3TH METOAMYECKHE TPYAHOCTH, HCCIEIO0BAHMS,

MPOBOJIUMBIE C TOMOIIBIO HEMPSAMBIX METOJI0B B nocieanue 20-30 jieT, 3HaYuTeIbHO
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NPOABUHYIN H3yueHue 3Toi npobnemsl. [lokazano, 94To B oTinu4ne OT 00pa30BaHUs
MOYH MOYKAMH, CEKPELHs KET4Yd HE 3aBUCUT OT TMAPOCTATUYECKOTO JIABJICHHUS, TO
€CTh HE CBOJUTCS MPOCTO K (uibTpanuu. OHO BKIIIOYAET aKTUBHBIE TPAHCIIOPTHBIC
MPOLIECCHI,  3aBUCSIIME OT KJIETOYHBIX HCTOYHMKOB HHepruu. CoriacHo
COBPEMEHHBIM MPE/ICTABIICHUAM, OCHOBOM Me€XaHHU3Ma 00pa30BaHUs JKETUH SIBIISIETCA
MOCTYIJIEHUE BOJbI B KEJIUHBIE KaHAJBIBI IO OCMOTHYECKOMY TPaUEHTy, KOTOPBIN
BO3HHMKAET BCJIEJCTBUE TPAHCIOPTA B ATH KAHAIBLBI OCMOTHYECKU-aKTHBHBIX
BemecTB. B nocneanee gecsatuieTre npeacTaBieHUue 0 TOM, YTO BEIyIUM (pakToOpoM
XoJiepe3a ABISIETCS AKTHBHAs CEKpELUMsl TemaToUuTaMy JKETYHBIX  KHCIIOT,
JOTOJHUIOCHh HOBBIMHM JTaHHBIMHU, CBUIETEIBCTBYIOIMIMMHU O TOM, YTO YacCTh KEITUH
oOpa3yercs HE3aBUCUMO OT JTOH CEKpeuuu. BO3HHUKIO NpeanosoKeHue, 4YTo
HE3aBUCUMAsA OT JKEJIYHBIX KHCIOT CEKpelUHsl »ea4uh OOyCJIOBJIEHa AaKTHBHBIM
TPAHCIIOPTOM MOHOB HATPUS B KEITUHBIC KAHAJIBIIBI.

CnenuanucrtaMd yCTaHOBJIEHO, YTO MPEJACTABICHUS O HAJIUYUU CEKpPEUUU
KEJIUM, HE3aBUCUMOM OT JKEJIYHBIX KHCIOT B HACTOSILIEE BpEMs pa3lestoTCs
MHOTMMH uccienoBaressMid. OJHAKO €AMHOE MHEHUE O €€ MEXAaHM3Max, O
(U3MOIOTUYECKOM pONM W BKIAJAE B OOIIYIO MKEIYHYIO CEKpPELUHUI0 KEeTuh B
auTepatype OTCyTcTBYeT. IIpuumHON 53TOro, mMO-BHUIAMUMOMY, MOXHO CYHUTAaTh
HEJOCTAaTOYHYIO  HM3YYEHHOCTh  BOIpOCa O  CBSI3M  OOBEMHOHW  CKOpPOCTHU
KEJITUEOTAeNIeHUs ¢ OOMEHOM HATpUs B MI€YEHU, OTCYTCTBUEM KOHKPETHBIX TaHHBIX O
(bakTopax, 00yCIOBIMBAIONIUX HHTEHCUBHOCTH 3TOr0 0OMEHa.

B nwmreparype ortmeueHo, uro nmedeHb (hepar) mpencraBiser coOoi
00BEMUCTBIN JKENe3UCThI opraH. Macca 370pOBOM TE€YEHU B3POCIIOr0 YeJoBEKa
cocrapisier npuMmepHo 1200 rpamm y xeHmuH U okosno 1500 rpamm y myxuuH. Y
HOBOPOXJCHHBIX I[€YEHb 3aHUMAET OOJIBIIYI0 YacTh OpIOMIHOM TMOJOCTH H
coctaBisieT npumepHo 1/20 gacte maccel Becero Tena. [lo mepe pasButus (pocra u
B3POCJICHUS) OpraHu3Ma, JOJs TMe4YeHH CHmKaercs 10 1/50 macchl Tema B3poCioro
YeJioBeKa. B rmeueHu mouTu HET HEPBHBIX OKOHYAHUM, TIOATOMY M O Mpo0IeMax ¢ Hel
Y3HA€TCA 3a4acCTyI0 CIMIIKOM NO3JHO. TeM He MeHee, IPEIOTBPATUTh KX MOKHO.

Kak oTMeuaroT aBTOpBI JIMTEPATYPHBIX JAHHBIX, YTO POJIb IEUEHU B OPraHU3ME
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NEepPeoleHUTh HEeBO3MOXKHO. EE€ (yHKumu mupoku m MHOrooOpasHbsl. Musumapsl
KJIETOK TEYEHH MOCTOSHHO BBIMOJIHSIIOT MHOXXECTBO (YHKIMM, HANpaBICHHBIX Ha
NOIJIEP)KAHNE YUCTOTBI M IIOCTOSIHCTBA BHYTPEHHEW cpeasl opraHusma. l[ledeHb
ABIsEeTCA (UIBTPOM HAIIET0 OpraHuW3Ma, IMepel KOTOPbIM CTOUT 3ajJadya He
JONYCTUTh SJJOBUTHIE, OMNACHBIE BEIIECTBA B OOMMKA KpoBOTOK. IleueHp — 37O
[JIaBHBIM  (OpHoCT, KOTOpPBIM MNpUHUMAET Ha ce0sd Bechb IOTOK BEIIECTB,
ITOCTYNAIIMX B HEEC U3 KUILIEYHUKA ITI0 BOPOTHOW BeHE. Hu 0HO U3 CheACHHBIX WIH
BBIIIUTBHIX HAMU BEILECTB HE MOYKET ITONIACTh B CUCTEMHBIN KPOBOTOK, MUHYS IICYCHbD.

Ona, mnpexzae BCEro, SBIAETCS KPYIHOM MNHINEBAPUTEIBHON KEIE30i,
BbIPa0ATHIBAIOIIECH KENM4b, KOTOpas IO BBIBOJHOMY MPOTOKY IIOCTyHaeT B
JBEHAILATUIIEPCTHYIO KUIIKY.

WTak, OCHOBHBIMH (DYHKIUSIMU [I€YEHU SBIISIOTCS:

- 00e3BpeXUBAaHUE PA3IMUHBIX YY>KEPOJHBIX BELIECTB (KCEHOOMOTHKOB), B
YaCTHOCTH aJJIEPTE€HOB, SJI0B U TOKCHHOB, ITyTEM IPEBpALCHUS UX B OE3BpENHBIE,
MEHEE TOKCUYHBIE WM JIETUE YAATIIEMBIE U3 OPTAHU3MA COCITUHEHUS,

- 00e3BpeXUBAaHUE W YyAAJEHUE W3 OpraHu3sMa H30BITKOB T'OPMOHOB,
MEINATOPOB, BUTAMHHOB, a TAaKX€ TOKCHYHBIX IPOMEXKYTOUYHBIX M KOHEUYHBIX
IPOAYKTOB OOMEHa BEIIECTB, HApUMEpP aMMMaka, (eHojia, 3TaHOJA, aleTOHAa U
KETOHOBBIX KUCIIOT;

- ydacTM€ B IIpoLeccax INUIIEBAPEHUs, a MMEHHO o0ecredeHne
HHEPreTUUECKUX MOTPEOHOCTEN OpraHuM3Ma IJIIOKO030HM, M KOHBEpTalUs pa3iHyuHbIX
MCTOYHUKOB 3HEPrUM (CBOOOJHBIX MKUPHBIX KHUCJIOT, AMUHOKHUCIOT, TJIULEpPHUHA,
MOJIOYHOM KUCJIOTHI U JIp.) B INIIOKO3Y (TaK Ha3bIBAEMbIN TIOKOHEOTEHE3);

- TIOTIOJTHEHHE U XpaHEHHUe ObICTPO MOOMIM3YEMbIX YHEPreTHUECKUX PE3EPBOB
B BHJIE JIETIO TJIMKOT€HA U PETYIISIUS YTIEBOAHOTO OOMEHa;

- TIONOJTHEHUE U XPAaHEHHUE JIETI0 HEKOTOPHIX BUTAMUHOB (OCOOEHHO BEJIMKH B
MIEYEHU 3aachl KUPOPACTBOPUMBIX BUTAMUHOB A, D, BOAOpacCTBOPHMMOro BUTAMHHA
B12), a takke nemno KaTMOHOB psifla MUKPOJJIEMEHTOB — METAJIOB, B YACTHOCTH
KaTHOHOB JKeje3a, MeIu U KoOanbTa. Takke NmedyeHb HEeMOCPEACTBEHHO yYacTBYET B

Metabonuszme ButamuHoB A, B, C, D, E, K, PP u ¢onueBoit KUCIOTHI;
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- y4acTHE B MPOIECCaX KPOBETBOPEHUS (TOJBKO Yy IJI0/Ia U MAJICHBKUX JIETEN),
MIEYEHb SABIIETCS OJJHUM U3 BaXXHBIX OPTaHOB I'eMOII033a B IPEHATATILHOM Pa3BUTHUH;

- CUHTE3 KEMYHBIX KUCIOT U OMIMpYOUHA, MPOAYKIUS U CEKPEUs KETUH;

- y4acTByeT B OOMeHe O€NKOB: B HEH CHHTE3HPYIOTCS O€nKu KpoBH (BecCh
¢ubpunoreH, 95% ansO0ymuHoB, 85% rI00YIMHOB), MPOUCXOJAT JE€3aAMUHUPOBAHNE
U TepeaMUHUPOBAHUE AMHUHOKHCIOT, OOpa3oBaHHE MOYEBHUHBI, TJIyTaMHHAa,
KpeaTHHa, (aKTOpOB CBepThIBaHMs KpoBHU U ¢ubpunonuza (1, I, V, VII, IX, X, XII,
XIII, anTUTpOMOUMH, aHTUIIA3MUH). JKeTuHble KUCIOTHI BIMSIIOT Ha TPAHCIOPTHBIC
CBOMCTBa OEJIKOB KPOBH.

- y4acTByeT B OOMEHE JIMIHJOB: B WX THUJPOJU3E U BCACHIBAHHM, CHUHTE3E
TPUTIULEPUAOB, POChHONUNTNUIOB, XOIECTEPUHA, KEITUHBIX KUCIOT, JTUIONPOTEU/IOB,
AllETOHOBBIX TEJI, OKHMCIEHUU TPUIIIMLEPUIOB. Benuka posnb mnedeHn B OOMEHE
YIJIEBOAOB: 3/€Ch OCYIIECTBISIIOTCS IPOLECCHl  TNIMKOTEHE3a, TIIMKOIEHOJIN3a,
BKJIFOUEHHUE B OOMEH IJIFOKO3bI, FalaKTO3bl U PPYKTO3bI, 00pa30BaHUE IIIOKYPOHOBON
KHCJIOTBI.

- TAKXKE CITY>KUT JIETO JUIsl JOBOJIBHO 3HAYUTEIBLHOTO 00bEMA KPOBU, KOTOPBIH
MOXET ObITh BBIOPOIIIEH B 00IIIEE COCYAUCTOE PYCIIO MIPU KPOBOTIOTEPE WU IIIOKE 3a
CU€T CY>KEHUS COCY/I0B, KPOBOCHAOKAIOIUX [1€YEHbD;

- CHHTE€3 TOPMOHOB U (EPMEHTOB, KOTOpPbI€ AaKTHUBHO YYacTBYIOT B
npeoOpa3oBaHUM MHUIIKM B 12-MEePCTHOM KHUIIKE W MPOYMUX OTAEIAX TOHKOTO
KHIIIEYHUKA.

HaubonbimuM cpenctBoM Kk OuiMpyOuHY 00J1aJar0T 3JaCTUYECKHE BOJIOKHA,
HAUMEHBIIINM KOJIIAaT€HOBEIE.

Knunumucramu Bce JKeNTyXH JAENSATCS Ha JBa TUMA: C HAKOIUIEHWEM B KPOBHU
KOHBIOTMPOBAHHOTO (CBA3aHHOTO, MPSAMOI0) U HEKOHBIOTMPOBAHHOTO (CBOOOIHOTO,
HEIPSIMOTO, HE CBS3aHHOIO C IIFOKYPOHOBOM KHCJIOTOM, HEPACTBOPUMOIO B BOJIE, HE
BBIJICIISIFOIIIETOCS C MOUYOH ) OUnmupyOuHa.

W3ydeHne 3aBUCHMOCTH HMHTEHCHBHOCTH CEKPEIMH J>KETYd OT pPa3IrndHBbIX
(akTOpOB BHYTpPEHHEH Cpejbl OpraHu3Ma SBISETCS BAXKHBIM KaK JJIsl MOHUMAaHUS

MCXaHHU3MOB JKCIYCOTACIICHUA, TaK W IIpU PCHICHHHW BOIIPOCOB, KaCarOIIHUXCs
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MaTojJorMh  MEUYEeHHM U Kem4eBbIBOJsmux  myreil. C  HapylleHHem
KEITUCOTACIUTESTLHON  (DYHKIIMM TI€YEHU CBS3BIBAIOT BO3MOXKHBIE TMPUYUHBI
X0JIECTa3a, BO3HUKAIOIIETO MPH BHEMEYECHOYHON OOCTPYKIMHU >KETYHBIX IyTEH, a
TaKKe€ BCJICACTBUE MATOJOTMYECKUX W3MEHEHUM, MPOUCXOMASIIUX Ha YpPOBHE
KEJTUHBIX KaHAJIbIICB.

Takum oOpa3oM, B KOHIIE JIMTEPATYPHOTO 0030pa MOKHO MPUUTH K €AUHOMY
MHEHHUIO, YTO TI€UYEHb SIBISIETCS OJHOBPEMEHHO OpPraHoM IHUILEBapeHUS,

KpOBOO6paHlCHI/IH 1 oOMeHa BCIICCTB BCCX BHJOB, BKIIIOYas FOpMOHaHLHLIﬁ.
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TYBEPKYJIbO3 HIKIPHA. CYUACHUH IOIJISI HA XBOPOBY

BinoBoa Ansia MukoJiaiBHa

[Ipodecop, TOKTOp MEANYHUX HAYK, 3aBiIyBaykKa

Kadeapu epMaTosIorii, BEHEPOJIOTii 1 MEAMYHOI KOCMETOJIOT 1]
IycroBa Harauisa OnexkcanapiBHa

K. M€[l. HayK, IOI[EHT

kadeapu AepMaToJIorii, BEHEPOJIOTii Ta MEIMYHOI KOCMETOJIOT 11
Ierpenko Codis BsiueciaBiBHa

Creabmax AHacracisa BauyeciaBiBHa

CTYJICHTH

XapKiBChKHI HAIIIOHATLHUNA METUYHUIN YHIBEPCUTET, Y KpaiHa

Beryn. TyOepkynbo3 HIKIpH — rpyna MIKIPHUX 3aXBOPIOBAHb, BUKIMKAHA
NPOHWKHEHHsSM y mKipy M. tuberculosis. 3axBoproBaHHS MOXE MPOSBISTHCS Y
BUIJISIAI BUPA30K, BY3JiB, OJISIIOK a00 THIMHMX yTBOPEHb Ha WIKipl. [H(ekis moxe
PO3BUBATHCH SIK Yepe3 Oe3mocepeiHe MPOHUKHEHHS 0aKTepill y MIKipy, Tak 1 yepes iX
MOIIMPEHHA 3 IHIIMX YPaKE€HUX OpraHiB. 3riJHO CTaTUCTUYHHUM JIAHHMH,
B3a€MO3B’A30K MDK BICIEpaJbHUM Ta IMIKIPHUM TyOepKyJb030M CTaHOBUTH 19%
BunaikiB.[4] TyOepkyyib03HUI JepMaTHT 3yCTPIYAEThCS 3HAYHO Piflle HIIUX GOpM
TyOepKynb03y 1 CTaHOBUTH Onu3bko 1-2% ycix BumagkiB. s dikyBaHHS
TyOepKynh03y IIKIipH HEOOXiJlHA TOYHA JIIaTHOCTHMKA Ta  3aCTOCYBaHHS
CHeniagi30BaHol TPOTUTYOEPKYIbO3HOT Teparii.

TyOepkynpo3 MIKIpH PIAKO MPHU3BOJUTH JI0 CMEPTI, 3a YMOBH CBO€YACHOT
JIarHOCTUKHM Ta TMPaBUIBHOTO JiKyBaHHA. be3 HanexxHoi Tepamii, 1HMEKIs MOXe
MOIIMPUTHUCS HA 1HILI OPraHu, 10 301IbIIY€E UMOBIPHICTh CEPHO3HUX YCKIIaJHEHb. Y
MAI€HTIB 3 OCIA0JCHOI IMyHHOIO cCHCTeMOIo (Hampukiaz, y pasi BIJI abo micns
ximMioTeparii) nepedir TyOepKyIbo3y HIKIPU MOXKE OyTH OUIbII BaXKKUM 1 CTAHOBUTHU
3arpo3y *KUTTH0. ['0JI0BHE, BYACHO BUSIBUTHU Ta PO3MOYATH BIANOBIIHE JIIKYBaHHS.

[HOMI TYyOepKynb03 MIKIpHM MOKE€ BHUHHKATHU SIK CaMOCTIHHE 3aXBOPIOBaHHS,
KOJIM Ha YIITKOKEHY IIKipy moTparuisie naanuka Koxa Ta mpoHuKae BcepeIuHy.

Lins poboTu. AHaM3 CydyacHMX TIAXOMIB IO €TIONOTrii, MaTOreHe3y,

KJIIHIKO-/IIarHOCTHYHUX O3HAK Ta JIKYBaHHS TyOEpKYJIbO3y IIKIPH.
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Martepiaan ta metoan. Haykosi po6oTtu, )XxypHaiu Ta MEIUYHA JiTepaTypa.

PesyabTar pobdorm Ta oOrosopennsi. Eriosoria Ta mnarorenes. Jlus
BUHUKHEHHSI 3aXBOPIOBAHHS JJIsl JIIOJMHU € KIJIbKa BUAIB MATOT€HHUX MIKOOAKTepii
TyOepkynmpo3y - typus humanus, typus bovinus, typus avium seu gallinaceus.
TyOGepKyib03 MOKE MPOSBIATUCS Y BUTTIAI PI3HUX POPM.

PO3BUTOK 3aXBOPIOBAHHS 3alIeUTh Bl Takux (AKTOpiB: PEAKTUBHICTH
OpraHi3My, aTOTCHHICTh 30yJHWKA, CTaH IIKIpH, BIK Ta CTaTh JIOAWHU, 30BHIIIHI
(dhaxTopu.

30yaHUK MOKE MOTPAMUTH IO OPTaHi3My OE3MOCepPEeNHbhO UYepe3 IMIKIpy, aie
OCHOBHMM 1 OUIBII IMOBIPHHM METOJIOM 3apa)X€HHs € 4epe3 (i310JI0TIUHI PIIUHU, a
camMe KpoB Ta JiM{Qy, 3 BOTHHUII BICHEPATHHOTO TyOEpKyiIho3y (JIereHb, KICTOK,
TiM(aTHYHUX BY3iB, TOIIO).

CnovaTtKy (OpMYyIOThCSI BOTHHUINA Yy CYAMHHUX CIUICTIHHAX CyOeriiepMaibHO1
30HA TIKIpu. PoO3MOBCIO/KEHHST MOXE BiIOyBaTHUCA PI3HUMH  CIIOCOOAaMH:
TOPU30HTAIBHO TIO CYJWHHUM 30HaM, MNEPHEHAUKYISIPHO 1 HaBEpPX eMiIepMicy
BUKJIMKAIOUU aTpoito Ta MEPNEeHIUKYISIpHO B OIK JaepMu, GOpMyroud TNIHOOKI
BOTHHIIIA.

Po3BUTKY MO3aiereHOBOTr0 TYOEpKYyIh03y CHPHUAIOTh CYIyTHI 1HGEKIiiHI
3aXBOPIOBAHHS, $KI TOCIA0IIOIOTh IMYHITET JIOAWHU. 3a yMOBH OCJIa0JEHOTO
IMyHHOTO 3axHUCTy, 1H(EKIis MOXe MNOIIMPIOBAaTHCS Ha 1HUI o0JacTi IKipu ado
BHYTpIIIHI OpraHu. Y BIANOBIAL Ha 1HQEKII0 (OPMYIOThCS TPaHyJIbOMH, SKi
CKJIaJIal0ThCA 3 Makpodaris, €niTeN10iTHUX KIITUH, JTIMQPOIUTIB 1 NMraHTChKUX KIIITUH
Jlanrxaunca. L{i rpaHybOMU BiAIrparOTh KJIKOYOBY pPOJIb Y 3alaIbHOMY IPOLIEC] IpH
TyOEpKYIh031, 130TI0F0UH MIKOOAKTEPil BiJl HABKOJUIITHIX TKAaHUH.

Kainika. Buninstoors pi3Hi (GopMH 3aXBOpIOBaHHS, SIKI MOJUISAIOTH Ha JBI
Ipynu — BOTHHUILEBUI/IOKANI30BAHUN Ta JIHCEMIHOBAHHI/PO3CISHUN TYOEpKYIbO3
IIKIpH.

Jo nokamizoBaHux (opM TyOepKyJIb0o3y MIKIPH BIIHOCATH: NEPBUHHUUN
TyOepKynh03 IIKipu (TyOepKynbO3HUN TIaHKEp), TYyOEpKyJIhO3HUI BOBYAK,

KOJIIKBaTUBHUN (CKpodynonepMa) TyOepKyJdb0o3 IIKIpH W CIM30BUX OOOJIOHOK,
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O0opomaBUacThii TYyOEpKyJIb03 MIKIPH ¥ CIM30BUX OOOJIOHOK, MIiJiapHO-BUPA3KOBHIA
TyOepKyJb03 MIKIPH U CIIM30BUX 00OJIOHOK.

Jo poscisHux (aucemMiHoBaHUX) (GopM TyOEpKy/nbO3y MIKIPH BITHOCATH:
MiTiapHUH ~TyOepKy/nbOo3 IIKIpH, TMaMyJIOHEKPOTHYHHIA TyOepKyIbOo3  IIKIpH,
1HIypaTuBHY (YIIUIbHEHY) epuTeMy ba3zena, nuiaii 30J10TyITHUX.

HMiarnocTuka. /(s miaTBep/KEHHS JlarHO3y TYOEpKYyJIbhO3 MIKIPH POOJISTH
BUJIiICHHS YHCTOI KyIbTYpH, Ky CilOTh Ha cepenoBHIIi JIepenmreiina-lencena, Ha
SKOMY MIKOOaKTepii pOCTyTh MpPOTATOM JEKIIbKOX MJHIB. BumineHHs KyabTypu
BBAXKAETHCS 30JI0TUM METOAOM JJIsl MiJTBEPIKEHHS JAHOTO 3aXBOpIOBaHHS. Takox
MPOBOJIATH O10TICIF0 MIKIPY JJIS BUSIBIIEHHS! KUCJIOTOCTIMKUX MATTMYOK.

Jlnst mocTaHOBKM JiarHO3y Iiie BuUkopuctoBytoTh [IJIP. Jlng 1mporo GepyTh
IIMAaTOYOK TKAaHMHM Ta JOCHKyloTh Ha HasgBHicTh JIHK  wmikoOakrepii
TyOepKyIb03y, SIKa CIPUUYMHUIIA 3aXBOpIOBaHHS. Takok € €PEeKTUBHOI ayepriyHa
mpo0a Ha TyOepKyJIiH.

Hudepenuiiina  miarHoctuka.  Jnsg  audepenmianii  pi3HUX — GopM,
BHUKOPHUCTOBYIOTH JIOJATKOB1 KJIIHIYHI METOM JT1arHOCTHUKH.

TyOepkybo3HUN BOBYAK J1arHOCTYETHCS 32 ABOMA CUMITOMAaMU — J1aCKOITist
ta cumnrom Ilocnenosa.

Jliackomiss TMPOBOAUTHCA 3a JIOIMOMOIOK IpEeAMETHOro ckia/mmarens. Ilpu
HAJaBJIIOBaHHI Ha Jronomy (Oyropok), BiIOYBA€TbCSl PO3IIUPEHHSI B HOMY CYIUH 1
3’ ABJISIETHCS OypO-KOBTE 3a0apBIICHHS, 110 HATraaye 0IyYHE Kelle.

Cumnrom Ilocnenosa 1ie penHomeH nmpoBaittoBaHHs 30Ha. [Ipu HagaBIOBaHHI
Ha JIIONIOMY 3aJIMIIA€ThCS BAABIIOBAHHS, SIKE Ty>K€ MOBITBHO BHUPIBHIOETHCS. [lpm
CIJIbHOMY HaJaBJIIOBaHHI, 30HJ MPOBAJIUTHCSA TIiuOme B JronoMmy 1 Oyae Jjerka
KPOBOTOYMBICTh. L]e MOsSICHIOETHCS THM, 1110 KOJIAar€HOB1 Ta €1aCTUYH1 BOJIOKHA MIKIpH
npu TyOepKyJIbO3HOMY BOBUYAKY 3pyIHHOBaHI.

JiarHo3 TyOepKylb0o3y IIKIpU BCTAHOBIIOETbCS Ha OCHOBI aHAMHE3Y
(HasSIBHICTh B MUHYJIOMY TYOEpKYyJIbhO3y JIeTeHb a00 KOHTAKT 13 XBOPUM), KIIHIYHOT
KapTUHU, pe3yJbTaTiB TyOepKyTiHOBHMX TIpo0O, a TakoX TICTOJOTIYHUX 1

KYJbTYpaJIbHUX JOCIHIKEeHb. JludepeHIiaapia 11arHoCTUKA BKIIIOYA€ BUKITIOUCHHS
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TaKUX 3aXBOPIOBaHb, K TOPOKOBI CHUOLIIAM, paK MIKipH, JEHIIMaHi03, TIMOOKI
MIKO3H IIKipH.

JlikyBanHs1. BUKOpUCTOBYIOTh KOMIUIEKCHY TEpaIito, sika MoJIArae B TOMY, 1110
3HUIIYIOTh KUTTE3AATHUX MIKOOAKTEpii.

Teparmis HanpaBiieHa Ha JIIKB1AAII0 TyOepKYJIb03HOI 1H(]EKIIIT B OpraHi3Mmi, sika
IPOSIBIISETHCS YPAKEHHSIM IIKIPH MIKOOAKTEPI€I0 Uyepe3 3HMKECHHUM 3aXUCT IMYHHOIO
cucteMu. Takox JopedHo OyJae BHKOPUCTOBYBAaTH JIKapChKli 3aco0u, sKi
HOPMaTI3yI0Th (PYHKIIIFO IMyHHOI CUCTEMH, HAMPUKIIa] IMyHOMO YIS TOPH.

s JKB1AaIi TyOepKyJIb03HO1 ekl BUKOPUCTOBYIOTh
TyOEpKYJOCTaTH4YHI TpenapaTv, sKiI MOAUISIOTh Ha Tpu rpynu. llepma rpymna
HalO1IbII e(EeKTUBHI MpenapaTy s JIKYBaHHS TyOEpKyJIb03y, Apyra — cepeaHboi
€(EeKTUBHOCTI, TpeTsd — NOMIpHOi e(eKTUBHOCTI. J[0 HUX BIJHOCATHCA 130HIA3U],
pudamminuH (Tepmia rpymna), eramOyToj, KaHamiluH (Apyra rpyma), THOOH,
TIOLIETa3UH (TPETS IPyIia).

Takox mpu AesSKUX BHAAX TyOepKyiIbO3y WLIKIPW, HANPHUKIAA IPH YpaKeHHI
CJIM30BOT 000JOHKH HAa3HAYAIOTh eprokaibirdepos, 00 BiH BIUIMBAE HA perapaTUBHI
BJIACTUBOCTI LIKIpY 1 HOpMaii3ye OOMIHHI MpouLecH B LIKipi. JlopedHO Ha3HauuTh
Oyne 1 iHII BiTaMiHH Taki sk, puoodasin, Bitamin C, B1, B6.

[HOMI BUKOPHUCTOBYIOTH XIpypriyHE BHCIYEHHS JIOKAJII30BAaHOTO IIKIPHOTO
TyOEepKyJIb03y, TaKoro sik BoBYaK abo ckpodynoaepma. Ilmactuuna Xipypriuba
PEKOHCTPYKIIiS MOXKE 3HAAOOUTHUCS JCSKUM TalllEHTaM, TOHIBEYEHUM BOBYAKOM.

BucnoBok. Otmxe, Ha ocCHOBI aHamizy cCy4yaCHUX MIJIXOIIB 10 €TIOJOrIi,
MaTOreHe3y, KIIIHIKO-JIarHOCTUYHUX O3HaK Ta JIIKyBaHHSA TyOEpKyJibO3y MIKIPH,
3p0o0JICHOTO Ha TMIACTaBI MEIWYHOI JITepaTypu, MH JINIUIA BUCHOBKY, IO II€
3aXBOPIOBAHHS 3yCTPIYAETHCA PiAKO. BCTaHOBUTH [1arHO3 HE CKIAIHO, SKIIO Yy
NaIi€eHTIB Yy aHaMHe31 € TyOepKynb03 1 HasBHA MEBHA KJIIHIYHA KapTuHa. PaHHe
BUSIBJICHHSI TYOEpKyJlbO3y 1 aJeKBaTHa Tepamis Ma€ MO3UTUBHUN MPOTHO3 Jis
nepediry 3axBoproBaHHs. BaxsmBo mnoTpumyBaTHCs NPOQIIAKTUKH, SIKa BKIOYAE B
ceOe TOKpaIleHHs TIT€HIYHUX yYMOB HACEJCHHS, paHHE BUSBIICHHS Ta BiJAIMOBIIHE

JKyBaHHS MAIli€HTIB HA TyOEePKYJIbO3.
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OBI3BHAHICTBH CTYJAEHTIB IIOAO AEPMATOJIOI'TYHUX HACJIIAKIB
CTPECY TA IICUXOCOMATHYHUX PO3JIA/IIB

BinoBoa Ansia MukoJiaiBHa,

[Tpodecop, TOKTOp MEANYHUX HAYK, 3aBiyBadka Kadeapu 1epMaToJIorii,
BEHEPOJIOT11 1 MEAMYIHOT KOCMETOJIOT 11

XapKiBChKHM HAIIOHAILHUNA METUYHUN YHIBEPCUTET

IIycroBa Harania OnexcanapiBua,

Kanauaat MmequuHuX HayK, OLCHT Kadeapu 1epMaTosIorii, BEHEPOJIOTii 1
MEIUYHOT KOCMETOJIOTIT

XapKiBChKHM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET

Hikouaina Kcenin IlaBaiBHa,

3n00yBauka BUIIO1 OCBITH | Meaqu4HOrO (paKynbTeTy

XapKiBChKHM HAIllOHATLHUM MEAUYHUI YHIBEPCUTET

Pubac JIronmuiaa MukoJiaiBHa,

3n00yBauka BUIIOi OCBITH | MeTuYHOTO PaKynbTeTy

XapKiBChKHI HAI[IOHAIbHUN METUYHUMN YHIBEPCUTET

M. XapkiB, YKkpaina

Beryn. Ctpec, sSK HEBIIOKpEMHA CKJIAg0Ba KUTTA Cy4acHOI JIIOJWHH,
HETaTHBHO BILIMBAE HE JIMIIE HA TICHUXIYHE, ajie ¥ Ha ¢i3udHe 310poB'a. epmarosu
MarOTh CXWJIBHICTB JI0 MPOSIBIB Y HAMOUIbIII HEBIIMOBIAHUI MOMEHT, 3a KiJIbKa FOJIMH
Yy JHIB JO0 TaKUX MOJiH, K BaKJIMBa MPE3CHTAIlls HA POOOTI YU B YHIBEPCHUTETI,
nobaueHHs abo iHIIl colladbHO Baromi 3axoau. I[IpoGnema aepMaToiIoOTiYHUX
HaCJIAKIB cTpecy Ha0yBae Bce OIbIIOro 3HAYEHHs HE TUIBKHU y colllaibHiM cdepi, a i
y cydacHii meanuHii npaktuii. OcoOauBy yBary ciij 3BEpHYTH Ha CTYJEHTCHKY
MOJIOJIb, SIKa YacTO MepedyBae Ml BIUIMBOM CTPECOBUX (DaKTOPIB uepe3 HaBYaJIbHI Ta
colliajgbHI HABaHTaYKCHHSI.

OO613HaHICTh MO0 MOXKJIMBUX MCUXOCOMATUYHUX HACTIAKIB Ta iX BIUIMBY Ha
JIEPMaTOJIOTIYHE 3JI0POB'S € BAKIMBOK YMOBOKO JJIsI CBOEYACHOI MPODUIAKTUKHU Ta
JKYBaHHS IIMX 3aXBOPIOBAHb.

Hinbs pobdoru. BuBueHHst piBHSA 0013HAHOCTI CTYJIEHTIB IPO AEPMAaTOJIOTIYHI
HACJIAKA CTpecy Ta TCHUXOCOMATHYHI PO3JIaJid, a TaKOX iXHBOTO CTaBJICHHS IO

MOJIUBUX METOIB PO IITAKTUKY Ta JTIKYBaHHS IIUX CTaHIB.
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Marepiaau Ta meroau. /s nociimkenns 0yno 3amydeno 100 cTyneHTiB, 1m0
BIJIMTOBUIM HA aHKETY, sika 3po0JieHa 3a monomoroto Google forms.

Pe3yabTaTtu Ta 00roBOopeHHsi. AHaJI3 pe3yJIbTaTiB OMUTYBaHHS MOKAa3aB, IO
nepeBakHa OumbmiicTe cTyneHTiB (80,7%) oOi3HaHI mMpo 3B’S30K MK CTPECOM Ta
3arOCTPEHHSIM MIKIPHUX 3aXxBOpIOBaHb. llell MOKa3HMK CBIAYUTH MPO AOCTATHIN
pIBEHb  YCBIJIOMJIGHHS BaXKJIHUBOCTI IICHXOEMOIIIMHOTO CTaHy Yy KOHTEKCTI
nepmarojorigaux mnpobnem. Ilpore 19,3% pecrnoHAeHTIB HE 3HAIOTH MPO IeH
3B’SI30K, IO CBITYUTH MPO HEOOXIAHICTh TOAATKOBOTO 1H(MOPMYBaHHS CTYIAEHTCHKOT
MOJIOZII TIOJ0 B3a€EMOJAIl CTpecy 31 MIKIpHUMH 3axBopioBaHHSAMH. Takox 80,7%
PECIIOHJICHTIB 31IITOBXYBAJIUCS 3 MOTIPIIEHHAM CTaHy IIKIPH BHACIIOK CTpeECy, 110
MIATBEPKYE 3HAUHUN BIUTMB IICUXOEMOIIIHOTO CTaHy Ha AEPMAaTOJIOTIYHE 3/I0POB's.
Cepen HalOUIBII MOUIMPEHUX CUMITOMIB, 110 BUHUKAIOTh Ha TJII CTPECY, CTYJIEHTU
BIJI3HAYWJIM BUIIAJIHHA Ta MIJABUIIEHY >XKUPHICTH Bosioccs (60,4%); cyxicTh HIKIPH,
Bojioccs Ta HIrTiB (54,2%); akue (45,8%); ncopiaz ta mymenns (33,3%). i nani
BKa3ylOTh Ha Te, 10 CTpec Oe3MocepeHhO BIUIMBAE HA Pi3HI ACMEKTU HIKIPHOTO
3JI0pOB’s, MPOBOKYIOUM SK KOPOTKOYACHI, TaK 1 XPOHIYHI NPOSBH 3aXBOPIOBAHb.
JIoCiPKeHHST TakoX BHBYAJIO pPiBEHb OOI3HAHOCTI CTYACHTIB IIOJI0 METO/IIB
3HIDKEHHSI BIUTMBY CTPECY Ha JepMaToJIoTiyHUi cTaH. biabmricts onuranux (63,2%)
3asIBWJIM, 110 3HAIOTh MPO Taki MeTtoau. HailOounbil mommpeHuMH cepejl CTYICHTIB
BUSIBUJIHCS:

- noTpuMaHHs Tpadiky cHy Ta BIiAmounHKy (85%); koHcynbramii 3
ncuxoioroM (45%); 3acTocyBaHHS >KMBUJIBHUX KpPEMIB Ta 3BOJIOKyBauiB (55%). L1
JaHl TIATBEPIKYIOTh, IO OUIBIIICTh CTYJAEHTIB 3Hallomi 3 0a30BMMHU cIlocoOaMu
YOPaBIiHHSA CTPECOM, $IKI MOXYTh MOJINIIMTA CTaH wKipu. Bomgnouac 36,8%
PECIIOH/ICHTIB HE 3HAjIu Mpo e(EeKTUBHI METOAM 3HWKEHHS BIUIMBY CTpeEcCy, LIO
MIJIKPECTIOE  HEOOXIMHICTh TPOBEACHHS JOJATKOBHUX OCBITHIX 3axXOJiB  JUIS
I IBUITIICHHS PiBHSA 0013HAHOCTI.

[Ile oOmHMM BaKIWBHM  aCIEKTOM  JOCHIPKEHHS  CTaJ0  MHUTaHHS
MDKIUCITUTUIIHAPHOTO TMIJIXOMY JO JIKYBaHHS CTPECOBUX JepMaro3iB. biibmicTh

ctyneHTiB  (98,2%) BHU3HAIM BAXKIMBUM BpaxyBaHHS IICUXOJIOTIYHOTO CTaHy
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NAIi€EHTIB M Yac JIIKYBaHHS J€PMATOJIOTIUYHUX 3aXBOpIOBaHb. lle cBiguuTh PO
PO3YMIHHS MOJIOJTIO 3HAYEHHS TICUXOCOMATHYHOTO AaCIEKTy Y KOMIUICKCHOMY
JIKyBaHHI JIEPMATOJOTIYHHUX MPOOIIEM.

Takox ycl yJaCHHKU ONUTYBaHHS MIATPUMAIIN 17110 CHIBIIpalll 1epMaToIoriB
13 TICHUXOJIOTAaMHM Ta TICUXOTepaneBTaMu i €()EKTUBHOIO JIKYBaHHSA CTPECOBHX
nepmMato3iB. 68,4% CTyIEeHTIB BHUCJIOBWJIM CYMHIBH IIIOJIO JOCTATHBOI KIJIBKOCTI
HAYKOBHUX JOCTIIKE€Hb, MPHUCBIYCHUX B3a€MO3B 53Ky MK CTPECOM Ta IIKIPHUMHU
3axBOpIoBaHHSAMU. lle Moke CBITUUTH MPO HEAOCTATHIO KUIBKICTh JOCTYIHOI
iHdopMarii I MHUPOKOi ayauTopii abo TPO HEIOCTAaTHIO MPEACTABICHICTH ITI€l
MpoOJIEMaTUKH Y HaBYAIBHUX MTpOrpamMax.

BucHoBku. JlocnmimkeHHs BHUSBHIO, IO OUIBIIICTh CTYACHTIB 0013HAHI MpPO
3B’SI30K M CTPECOM Ta 3arOCTPEHHSIM JIEPMATOJIOTIYHHUX 3aXBOpIOBaHb. BomHouac
ICHYIOTh TIPOTAJUHU B 3HAHHSAX TMPO METOAM 3HUKEHHS BIUIMBY CTpeCy Ha
JepMaToJoriyHil mpobiemu. Takoxk 3adydeHHs MCHXOJIOTIB JI0 MPOIECY JIKyBaHHS
CTPECOBHX JI€PMATO31B € HEOOXITHUM KPOKOM JUIsl JOCSTHEHHSI CTIMKMX pe3yJIbTaTiB,
110 BKJIFOYAIOTh SIK (Pi3UUHE, TaK 1 ICHXOEMOIlIiHE BITHOBJICHHS IMAIlIEHTIB.

OtpumaHi pe3yabTaTH BKa3ylOTh Ha TOTpe0y B TOMATBIIUX HAYKOBHUX
TOCIIKEHHSX 1 po3p0o0I1i OCBITHIX MPOTpaM Jyisl MiABUIIICHHS 0013HAHOCTI CTY/ICHTIB

PO MCUXOCOMATUYHI ACTIEKTH JIEPMATOJIOT].
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3HAYEHHSA MOAUDPIKATOPIB XPOMATUHY
B ITATOI'EHE3I EHAOMETPIO3Y

I'aBpromos Ilmutpo MuxkoJ/ianioBuy,
K.ME€JI.H., aCHCTEHT

Cenuyk Anarouiii SIkoBny,

1.M.H. ipodecop. 3aB. kaheapu.
3a0os0THA Anina BoJsiogumupiBHa,
K.MEJ.H., TOLUEHT

Kanro:xxkna Bajentuna MukoJiaiBHa,
K.MEJ.H., TOLUEHT

Maprtunosa /lap's AnaroJiiBHa,
ACUCTEHT

kadeapa akylepcTBa Ta rHEKOJIOri
[IBH3 «KuiBCbKMil MEIUYHUN YHIBEPCUTET

BBenennsi. EHiomMeTpios — 11e XpOHIYHE TOPMOHO3AJICKHE 3aXBOPIOBAHHS, TIPH
SKOMY 3a MEXKaMH MAaTKH pO3POCTAE€ThCS TKaHWMHA, CXO0Ka Ha CHAOMETpIH.
XapakTepusyeThCsi 30UIBIICHHSIM YTBOPEHHS €CTPOTEHIB Ha MICIIEBOMY pIBHI 1
CTIMKICTh JI0 BIUIUBY mMporecTepoHy. KiliHiuHa aiarHOCTHMKAa E€HJOMETpio3a IayxKe
ckJiagHa. HalOubll NOMUPEHUMH CUMITOMAMU € TUCMEHOpesl, TIUOOKUNA Ta30BUI
Ounb, mucxe3iss Ta Ju3ypisd. 3TiAHO 3 HAasSBHUMHU JAaHUMHU, CEpPEIHS 3aTpPUMKa
TIarHOCTUKH CTAaHOBHUTH BiJ TOSBH CHMIITOMIB JI0 BCTAaHOBJICHHS OCTAaTOYHOTO
niarHo3y ckiajae 7 pokis [1].

Haii6i1p11 13 mommpeHux Teopii maToreHe3y eHa0MeTpio3a — 1€ IMIUTaHTaIis 1
3pOCTaHHs (PparMeHTIB €HJIOMETPIs 1 KUTTE3NATHUX KIITHUH 32 MEXaMU MATKH Ii]l
gac perporpaaHoi MeHcTpyarii. OmHaK 1 Teopis HE MOXKE IOBHICTIO IOSCHHUTH
BUHUKHEHHS XBOPOOHW, MOYMHAIOUM 3 PETPOTrpaHOi MEHCTpyallli 3yCcTpiuaeTbCs
npubau3Ho 'y 90% >X1HOK, a eHJIOoMeTpio3 AiarHocTyerbes auine y 10-15% 3 Hux.
JlocmimkeHHsT ToKa3ajau, M0 EHJOMETpio3 Mae OaraTopakTOpPHHM Te€HETHYHHMA
MOTEHIT1ad, 1 Pi3H1 €MIreHEeTUYHI aHOMaJTii MOXKYTh BIJIIFCPaBaTH BaXKJIMBY pOJb B HOT0
nmaroreHesi [2].

[le Bka3zye Ha HEOOXIAHICTh TMOJANBIIOTO BUBUEHHS MEXaHI3MIB PO3BUTKY
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xBopoOu. Tak, y JKIHOK 3 €HJOMETpio3oM Oyja BHUsIBIIEHA MyTallid B OUIKY, SKHil
pekoHcTpyroe xpomatuH (aHrin. AT-rich interactive domain-containing protein 1A,
ARIDIA). Lle#i 610K Biirpae KJIHOYOBY POJb y PETYJSIli CTPYKTYPH XpOMAaTHHY B
Mici 3B'si3yBaHHs (pakTopa TpaHckpurii AP-1 (anrm. activating protein-1).

Bin cnpusie excnpecii cyooaunuili junB Oinka AP-1, mo migcuimtoe iHBa3UBHY
3IaTHICTh €HJIOMETPI0iTHOT TKaHUHU [3].

B eykapioTHYHHX KIITHHaX Te€HETUYHHUM Martepian HaildacTilie MPHUCYTHIN y
BUIJISI/II XpOMaTUHY. XpOMAaTHH B CBOIO Yepry ckianaerbcs B ocHoBHoMy 3 JIHK Tta
TICTOHIB, @ TaKOXX HEBEIHMKOI KUIBKOCTI HerictoHoBux OinkiB 1 PHK. Perymsmis
CTPYKTYpHU XPOMATHHY 3JIIMCHIOETHCS B OCHOBHOMY MOJM(IKaTOpaMu XpPOMaTHHY.
Ile BaxyuB1 perynasTuBHI ()aKTOPUB EMIr€HETHIll, BIUIMBAIOYM Ha pPEIUTIKAIlI0 Ta
nepeaavy reHeTUYHUN Matepian y KiIiTuHax [4].

Mopaudikatopu XpoMaTHHy — 11€ O1TKOBI KOMIUICKCH, SIKI MOJYJIIOIOTh 3MiHU B
CTPYKTYpl XpOMaTHUHY 1 B HOPMI JUIATHCS HA 3 KaTeropii: CIOIYKH METHIIOBAHHS
JIHK, cronyku nnst monudikaiiii TiCTOHIB Ta KOMIUIEKCH JIsi PEMOCIIOBaHHS
xpomatuny. Ille omuu ¢dakTop, 10 BIJIUBAaE Ha 3MIHY CTPYKTYpU XpOMATHHY, €
Hekoayrouoro PHK, ocobiuBuM THIIOM perynstopiB XxpoMatuH. Takum yuHOM, MX
PETYJIOIOTh 3MIHM B CTPYKTYypl XpOMAaTHHY, CTUMYJIIOIOYU YTBOPEHHS IJISTHKH
reHOMY 3 PI3HUM (YHKIIOHATLHUM CTPYKTYp 1, TAKUM YHMHOM, 3MIHIOIOYH TATEPHU
ab0 PpIBHIB €KcHpecii TIeHIB, BHKOHYIOUM BIAMOBIJHI O10JOTTYHUX (QYHKLIA 1
00yMOBJIIOE €MITeHETHYHY 3MiH [5].

Mera: po3MISIHYTH poib MOAUM(DIKATOPIB XPOMATHHY Yy MATOreHe3l
€HJOMETPIO3y Ta MEXaHI3M iX peryjsuli Ha OCHOBI OTPUMAaHUX JAHUX Cy4acHOi
JiTEpaTypHu.

Martepiaim Ta Meromam. Ilomyk 3mificHioBaBcs y 0Oasax ganmx PubMed,
Scopus, Web of Science, Google Scholar u eLibrary. Bynau BukopucTtaHi KiIt040Bi
cioBa Ta ¢pa3W aHIIIHCHKOI0O MOBOIO, MOB'S3aHI 3 TEMOKO JOCTIKEHHS, TaKi SK
«endometriosis», «chromatin modifiers», «histone acetylation», «kDNA methylation»,
«microRNA.

KpurepisiMmu BKIItOUEHHS OyJiaM: OpHTIiHaNbHI HAyKOBI CTarTi Ta 0030pH,
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OIyOJIIKOBaHI B PELEH30BaHMX HAYKOBHMX JXKypHajax, IO MICTSATh BHILE3a3HAUYCHE
KJIFOUOB1 CJIOBA; JTOCIHIDKEHHS, OMyOJIKOBaHI Ha AaHTIINACHKIA MOBI; OpHUTIHAJIBHI
CTaTTi, IIO OIIIHIOIOTH POJIb OAHOTO ab0 JEKUIBKOX MOAM(DIKATOPIB XpOMAaTUHY B
MaTOTeHE31 €HJOMETPIO3y; OTJIAIN JITEPaTypH, IO MICTATh 3HAUYYIly iH(OpMaIlito
JUTSL PO3KPUTTS TEMU JAHHOTO OTJISILY.

Pesyabratn. Xapakrep wmerumoBanHs JIHK  Moxe BmumBatu Ha
TPAHCKPHUIILIWHY AaKTHUBHICTh NEBHUX IUITHOK reHomy. MetumoBanas J[HK e
noIMpeHUM siBuilieM B ocTpiBLsIX CpG - oOmactsax, 6aratux Ha CG IIHYKIICOTHIH, 1
30CepeIKEeHI IePEBAKHO B TeTepoxpoMaTHuHuX obnactax. MerumoBanns JJHK — 1e
MPOIIEC, M1JT Yac SKOTO METHJIbHA IPyIla KOBAJIGHTHO NMpUKpiieHa 1o ygaxiora JJHK,
10 JTO3BOJISIE KOPUTYBATH 3aKOHOMIpHOCTI MeTuitoBaHHs reHoMHoi JIHK 1 3miauTH
CTPYKTYpy XpoMatuHy. [Himiamis ta miaTpumanus MeTwitoBaHHs CpG 3aJI€KUTH Bij
depmenTtie  JIHK-metuntpancdepasza (anrm. DNA  methyltransferases, DNMTS).
Cnonyku mna merwnoBanHss JIHK MoxyTe mMonudikyroTh pi3HI aMiHOKHCIOTH B
LMTO3MHI, 3a100irato4u 3B's13yBaHHIO peryisTopHux (akrtopis 3 JHK [6].

Y OaraTth0X MOOCHDKEHHSX OyJl0 TOKa3aHo, WI0 CIOJIYKH, SIKI 37aTHi
MetwnoBat JIHK, MOXyTh BIUIMBATH HA BUHUKHEHHS 1 PO3BUTOK €HJIOMETP103Y, 110
PEryJIoe piBHI METUJIIOBAHHS B IPOMOTOPAX TEHOMY.

MerumoBanns JJHK.

HocmimxenHss mnokasand, o piBHi ekcrnpecii  JIHK-meruntpancdepas
(DNMT1, DNMT3A, DNMT3B) i metun-CpG-3B's3yrounii gfomeH Oigka 2 (aHr.
methyl-CpG binding domain protein 2, MBD2) 3HauHO 3HW)KEHI B OCEpeIKax
CHIOMETPi03y 1 KapIIMHOMH €HIOMETpis INn Situ.

UucnenHi gociipkeHHs mnokaszanm, mo iHriditopu JIHK-meruntpancdepasu
MOKYTh IPUTHIYYBATH PICT MYXJIMHHUX KJIITHH, & TAKOX TapreTHI Mpenaparu NpoTu
JJHMT BUKOPUCTOBYIOTHCS B KJIIHIYHIN MpakTHIli [6].

AnomanpHa ekcrpecis DNMTS mpu engoMeTpiosi 103BOISE TPUITYCTUTH, 11O
11 (pepMEHTH MOXKYTh CTaTH HOBOIO TEPATNEBTUYHOIO MIIICHHIO.

Hesiki ¢akTopu peryssiii XpoMaTuHy 1e He BusaBieHl. OHaK OyJu BUSIBIIEHI

3MIHM B METWJIl B NPOMOTOPHUX IUISTHKAX JEAKUX TEHIB, 110 OepyTh ydacTb Y
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BUHUKHEHHI eHjomeTrpiody. C. Baumann y cmiBaBTOpCTBI BUSIBUIM, IO B 00dacTi
mpoMoTopa  OunkaapriHiH — MeTwiTpancdepasu 8  (aHrm.  protein  arginine
methyltransferase, PRMT®) miasumienuit pisenp metuntopanus JJHK.

Ile 3Hmxkye piBeHb TpaHckpumuii PRMTS8 Tta mopyurye ekcrnpeciio TeHiB
PETYJIIOEMUX  €CTPOre€HAaMH, SKHUH OMOCEPEAKOBYETHCS OBapiaJIbHUM  OLIKOM
apriginMmetmiTpancdepasoro (PRMT). B pesynbraTi nmoripuryeTbes SKicTh 1 GyHKIIIT
STTICKITITHH, 10 TPU3BOANTH 10 OC3IUTI IS, aCOIIHOBAHOTO 3 EHAOMETpio3oM [7].

Takox Oys0 BUSIBIICHO, 1110 3HIKEHHS ekcripecii 6i1ka PRDMS (anrn. PR/SET
domain 8) moB's3ano 3 OaratbMa (akTOpamH, SAKI CHPUAIOTH MaJiTHI3aIil
€HIOMETpIO3y, a TaKOX OepyTh ydacTb y PO3BUTKY 1 METACTa3yBaHHS paKy
eagometpis [8]. Ile mMoke BkazyBaTH Ha MOTEHIIHHUN 3B’s130k MiK PRDMS Ta
3JI0KICHOIO TpaHCHOpMaIlI€r0 €HAOMETPio3a.

BaxnuBo BiA3HAYUTH, IO EHAOMETPIA dyXKe YYTIUBHH O CTEPOiTHUX
TOPMOHIB, [0 CUHTE3YIOThCS I€EYHUKAMHU. SIK €HIOMETPi03, TaK 1 HOpMaJibHI TKAHUHU
€HIAOMETpIA 3a3HAlOTh LHMKIIYHUX 3MIH B PIBHAX [UPKYJTIOYUX CTEPOITHHUX
ropmoHiB, Takux sk ectporeH (E2) 1 mporecrepon (P4), mo BupoOastoThCs
SIEIHUKOM. JIOCHIPKEHHS TTOKa3aIu, IO IIi.

CrepoinHi TOPMOHU BIUIMBAIOTh HA 3B'S3yBaHHS 3 BIATOBITHUMH SICPHUMH
penentopamu (aHri. nuclear receptor, NR) [9].

[lopiBHSIHO 3 HOpPMaJbHUMHU CTPOMAIBHUMH KJIITHHAMU E€HJIOMETPIIO,
sHmkeHHs: piBHsA MetwmoBanHs JIHK, cnpuumnene [IHK-merunrpanchepazamu
DNMTI1, DNMT3A 1 DNMT, npu3BoauTh 10 TOTO, IO CTPOMaIbHI €HAOMETPIOIAH1
KJIITUHH JEMOHCTPYIOTh BUCOKY ekcnpecito ER2 1 Hu3bky ekcnpecito ER1 [10].

MetumntoBannast nipomoropa PGR-B copusie migBUIIEHHIO PE3UCTEHTHOCTI
EHJOMETPIOIAHOT TKaHUHM 110 Aii P4, 1m0 mpu3BOAWTH A0 TMOCUJIEHHS peakIlli Ha
€CTPOTEeHH 1 CTUMYJTIOE TIpoJiipepalliro eKTOMYHUX Ta €yTOMYHOTO €HIOMETPIs.

[le TakoXX MiABMILYE 1HBAa3UBHY 3JATHICTh KIITUH 1 CHpUSE PO3BUTKY
CHJIOMETPIO3y MaJIOro Tasy i KIITHHHHUX 3MiH, poOsiuu iX Outbin arpecuBHuMHA [11].
3MiHU 3aKOHOMIpHOCTI 1 MeTwmoBaHHA NR HamaroTe 1iHHY 1HGOpPMAIO IS

MOJAJIBIIOTO PO3YMIHHS pOJi TOPMOHAJIBHUX PELENTOPiB B EMIr€HEeTUYHOMY
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MeXaH13Mi €Ti0JIOTii €HIOMETPI03Yy.

BucHoBku.  Mogudikatropy  XpOMAaTHHY  KOHTPOJIIOIOTH  MPOILECU
TUu(dEepeHIlitoBaHHS, POCTYy Ta PO3BUTKY, CTapiHHS 1 3arubeni KIITUH IUISIXOM
B3a€MOJII 3 PI3HUMHU (PYHKIIOHATBHUMH €JIEMEHTaMU XpOMaTuHy. BOHH MOXyTh B
CBOIO 4EpPry CHPUYMHUTH AHOMAJIbHY EKCIPECII0 TeHIB, PEryJodi CTPYKTypHU
XpOMAaTHHY, sIKa BIJIMBA€ HA BUHUKHEHHS 1 PO3BUTKY €HIOMETP103y. MeTHIIIOBaHHS
JIHK Bu3Hayae TUMH KIITUH, KOHTPOJIOE EKCIPECII0 TeHIB 1 CTa0lIbHICTh TEHOMY.
AnomanibHe MeTwimoBanHa JIHK mpomoTopHuUX AUISHOK TI'eHIB, HEOOXITHUX IS
HOpMaJbHA pEakKilisi €HJOMETpisd, BIUIMBAE HAa PO3BUTOK eHIOMeTpio3dy. Homanbhi
MoAM(IKaLil TICTOHIB y KJIITHHAX €HJAOMETPId MOXKE CIPUATH a0d0 MEPEelIKOIKaATU
JOCTYIy TPAHCKPHUIIIMHUX MexaHi3MIiB g0 XpomaruHoBor JIHK. Inribitopu
riCTOHJIealleTUIa3u €(PEeKTUBHO YCYBAaIOTh HACIIAKM aHOMAJIbHUX MOJU(DIKaIii
TICTOHIB y KIIITHHAX €HIOMETPIO3y Ta 3amo0iraloTh MPOTPECYBaHHIO €HIOMETPIO3y.
Excnpecis nekonyrounx PHK 1 komrmuiekciB peMoJeItOBaHHS XPOMATHHY TaKOX
BUKJIMKA€ 3MIHH B CTPYKTYpl XpOMaTHHY, O€pe y4yacTh y BUHUKHEHHI €HJOMETPIO3 1
MOB'sA3aHUN 3 OE3IUIIIAM, TaK SIK CIPHUS€ PO3MOBCIOKEHHIO, 1HBa3li Ta Mirpartii
EHJIOMETPIOTAHUX KIIITHH.

HeoOximHi A07aTKOBI JOCHIIKEHHS, 100 TMOBHICTIO 3PO3YMITH MEXaHI3MH
peryimii XpoMaTHHY MPHU €HIOMETPio3l Ta po3poOUTH OLIbIl edEeKTUBHI METOIU
J1arHOCTUKH Ta JIIKyBaHHSI I[bOTO 3aXBOPIOBAHHS.
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THCYJIHOPE3UCTEHTHICTH TA METABOJIITYHUI CUHJIPOM: HOBI
HIAXoA1 10 JTATHOCTHUKHU TA JIIKYBAHHA

Hinenko Katepnna AnapiiBHa

AcucteHT Kadeapu 3araabHOT IPAKTUKHA — CIMEHHOT MEAUITUTHI
Ta BHYTPIIIHIX XBOPOO

JlirBuHoBa Anacracia MuxaiijiBHa

AcucTteHT Kadeapu 3araabHOT IPAKTUKHA CIMEWHOI METUIIMHA Ta
BHYTpIIIHIX XBOpoO, PhD

Humoan Amurpo OsiekcaHapoBu4

HaproBa Asecsi BacuiiBaa

Crynentu

XapKiBChKHM HAIllOHATLHUM MEAUYHUIN YHIBEPCUTET

M. XapkiB, YKpaiHa

Beryn./Introductions.  IucyninopesuctentHicth  (IP) € xirodoBuM
KOMIIOHEHTOM MeTabomiyHoro cujapomy (MC), skuil 00’enHye Takl CTaHU, SK
ab/IoOMIHANIbHE OXUPIHHS, apTepiajibHa TINEepPTEH31s, AUCIIMIAEMIs Ta MOPYIIECHHS
BYIJIEBOJHOTO 00MiHy. MC 30UIblilye pHU3UK PO3BUTKY CEPLEBO-CYJUHHUX
3axBoproBanb (CC3), mykpoBoro aiadbery 2 tuny (LI/[2) Ta iHmMX yckiagHeHb. 3a
naHuMu BcecBiTHROT opraHizailii OXOpOHU 3/I0pOB’ s, KUIbKICTh JtojeH 13 [1J2 Ta MC
3pOCTa€e MIOPOKY, L0 BUMAarae HOBUX CTpATerid JIarHOCTHKU Ta JIiKyBaHHS. Kpim
TOT0, TPAAMIIIHHI METOAU TepaIlii He 3aBXKIU JIOCTaTHhO S(HEKTHUBHI JJII KOHTPOJIIO
IUX CTaHIB, M0 MIIKPECIIE HEOOXIAHICTh PO3POOKM 1HHOBALIMHUX TIXO/IIB,
CIIPSIMOBAHUX HE JIMIIIE HA CUMIITOMH, a i Ha TIMOWHHI TaTOr€HETUYH1 MEXaH13MH.

Iine podorn./Aim. Meroro [aHOTO JOCTIIKCHHS € aHali3 HayKoBOI
JiTepatypu ISl BUBYEHHS HOBUX MIAXOJMIB JO JIIarHOCTMKUA Ta JIIKYBaHHS
1HCYJIIHOPE3UCTEHTHOCTI Ta METabOJIYHOTO CHHAPOMY, 3 aKIIEHTOM Ha Cy4acHi
METO/H, 10 BUKOPUCTOBYIOTHCS s OliHKK [P Ta iHHOBaIiiiHi (papmakosoriuHi i
He(apMaKoJIOriyHI METO/AM JIIKYBAHHS, a TAKOXK iX €(PEKTUBHICTb.

Marepianu Ta meroamn./Materials and methods. J{ist mocsirieHHst MeTH OyI10
MPOBEJICHO OIJISiJ] HAYKOBUX CTaTel, KIIHIYHUX PEKOMEHJAIll, CHUCTeMaTUYHUX

OrJISIAIB Ta METaaHaNi3iB 3a ocTaHHl 5-10 pokiB. BukopucroByBanucs Taki HayKOBI
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6a3u, sk PubMed, Cochrane Library, Google Scholar, Scopus, ne anamizyBamucs
TOCITIKEHHS, TpUCBsYeH1 miarHoctuii I[P, mikyBanHio MC, a TakoX HOBITHIM
TEepareBTUYHUM TiaxojaM. Jl1larHOCTUYHI METOAM OIlIHIOBAJMCS 3a iX TOYHICTIO,
MIPOCTOTOIO Ta JOCTYITHICTIO, a TEPANeBTUYHI METOIU — 3a IXHBOI €(DEKTUBHICTIO,
0€3I1eKOI0 Ta JOBIOCTPOKOBUMU PE3YJIbTATAMH.

Pe3yabTaTn Ta odrosopenHsi./Results and discussion. AHnami3 mitepatypu
MOKa3aB, M0 I1HCYJIHOPE3UCTEHTHICTh € BAKIWBHM TATOTEHETUYHUM YHUHHUKOM
PO3BUTKY METAOOJIYHOTO CHUHAPOMY 1 BIJIrpa€ KIOUYOBY PoJib y po3BUTKY LIJI2 1
CEPIICBO-CYAMHHUX  yCKIaAHEHb. JIms  JMIarHOCTUKHM  IHCYJTIHOPE3UCTEHTHOCTI
HalyacTiie BHKOPUCTOBYIOTbCA 1HIAeKC HOMA-IR, TecT Ha TOJEpaHTHICTH [0
rmoko3u (OGTT) ta piBenb riikoBaHoro remorno6iny (HbAlc). Omnak ocranHi
JOCIIKEHHS! PEKOMEHIYIOTh TaKOX OLIHIOBAaTH PIBHI creHU(PIYHUX OlOMapKepiB,
TaKuX SIK aJUMOHEKTHH, JenTuH, pe3uctuH, C-peaktuBHuil 6110k (CRP) 1 piBeHb
BUTbHUX kUpHUX KUCTOT (FFA), saxi MoxxyTh OyTu pannimMu Mmapkepamu [P ta MC.

VY nikyBaHH1 METa0OJIIYHOTO CUHAPOMY OCOOJIMBE 3HAYCHHSI Ma€ MOAU(IKAIIS
CIIOCO0y JKHUTTS, 30KpeMa Jli€Ta 31 3HIKEHUM BMICTOM BYTJICBOJIIB 1 IIiJBUIIECHOIO
(G13UYHOI0 aKTUBHICTIO. J[OBElIEHO, 1110 HABITh HE3HAYHE 3HIKEHHS Macu Tila (Ha
5-7%) Moke CyTTEBO TMOKpANIUTH YYTIUBICTH 10 1HCYyHiHy. ®dapmakoreparnis
IHCYJIIHOPE3UCTEHTHOCTI ~ BKJIIOYA€E  BUKOPUCTAHHSA  MET(POpPMiHY, TIITa30HIB
(miormiTa3oHy), a TaKOX 1HTIOITOPIB HATPIM-TIIOKO3HOTO KOTpaHCIopTepa 2 THUILY
(SGLT-2) Ta aroHicTiB peuenTopiB rirokaroHomnoaioHoro nentuay-1 (GLP-1).
HogiTH1 gocmimkeHHs moka3ytoTh, 1m0 GLP-1 aronict MoXyTh 3HaYHO 3HM)KYBaTH
Macy Tija 1 MOKpallyBaTh MeTa0OoJiyHl MOKa3HUKH, 1[0 POOUTH iX MEPCHEKTUBHUM
HanpsiMkoM JiikyBaHHs [P Ta MC.

TakoX aKkTMBHO BHMBYAIOTHCS HOBI CTpaTerii, Taki sIK BIUIMB HAa MIKpPOOiOM
KHILIEYHHUKA, 3aCTOCYBaHHS MPOOIOTHKIB 1 MPeOIOTHKIB, SKI MOXYTh BIUIMBATH HA
MeTaboIi3M TIIOKO3W Ta JmigiB. € JaHi Ipo TMO3UTUBHHK €(hEeKT 1HTEePBAIBHOTO
roJIOIyBaHHS Ta IHIIUX JIIETUYHUX CTPATEriil Ha IHCYIIHOPE3UCTEHTHICTb.

Bucnosku./Conclusions. CyudacHi i axXoau 10 TIarHOCTHKHU

1HCYJIIHOPE3UCTEHTHOCTI Ta METa0OMIYHOIO CHUHAPOMY PO3BUBAIOTHCS B HAIPSIMKY
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BUKOPHUCTaHHA OlOMapKepiB, sIKI MOXYTb CHPHUSATH OLIbII TOYHOMY 1 pPaHHBOMY
BUABIICHHIO TaTojoriil. Lle mo3Bossie mikapsiM CBO€YACHO MPU3HAYATH KOPHUTYIOUi
3aX0J M Ta TPOBOJUTH e(EeKTUBHE JiKyBaHHA. Moaudikaiis crnocoOy KUTTS
3aJUIIAE€THCS OCHOBOIO Teparii, ajieé JoJaBaHHS HOBUX (PAapMakoJOTIYHHUX areHTIB,
takux Ak GLP-1 aronictu Ta iHriditopu SGLT-2, BiikpuBae HOBI MOXJIUBOCTI JJIs
KOMILJICKCHOTO JIiIKyBaHHS. TakoX MEepCreKTUBHUMH € JOCHTIKeHHS B 00JacTi
BIUTUBY Ha MikpoOioM Ta iHII Hedapmakonoriuni meroau kopekiii [P 1 MC, mo

HOTp€6y1-0TB o JaJbII0OIr0 BUBUYCHHSI.
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BIIJIMB KOMIIJIEKCHOT'O JIIKYBAHHSI HA KOTHITUBHI TA
TPUBOXHO-IENIPECUBHI IOPYIIEHHSA Y XBOPUX HA IINEMIYHY
XBOPORBY CEPIIS ITICJISI HEPEHECEHOI KOPOHABIPYCHOI
TH®EKIIII COVID-19

Manyiisos Cepriit MukonaiioBu4

PhD-acmipant

3anopi3bKuil AepKaBHUM METUKO-(apMalleBTUIHHUIA YHIBEPCUTET,
M. 3anopixoks, Ykpaina

Muxaiinoscbka Harasisa CepriiBHa

A-p. MEI.H., mpodecop

3anopi3bKuil AepKaBHUN MeTUKO-(hapMalleBTUIHHUI YHIBEPCUTET,
M. 3anopixcks, YKpaina

Beryn. Tmemiyna xBopoOa cepist (IXC) TicHO moB’s3aHa 31 30UIBLICHHSIM
CMEPTHOCTI Ta 1HBaJIIAU3allli, 3HUKEHHSIM SIKOCT1 KUTTS HACEJICHHS Ta 30LIbIICHHSIM
BUTPAT Ha OXOpPOHY 3a0poB’s. Haili0Oimpln YacTUMU HEHPONCHUXONOTTYHUMHU
yckiagHeHHssMu y  mamieHtiB 3 IXC € korHiTMBHa  JUCHYHKIIS — Ta
TPUBOXKHO-JCTIPECUBHI po3iaad. MexaHi3Mu, SIKi CHOPUYUHSIOTh YPaXKEHHS MO3KY
npu [XC ta SARS-CoV-2 MOXyTh OyTH MOB'A3aH] 13 rinep3anajlbHUMH CUCTEMHUMU
peakiisMu Ta rinonepdy3ier0o MO3KYy BHACHIOK TPHUBAJOIl TIMOKCii. AKTyaJbHUM
3aIIUIIAETHCS TMOTITYK KOMIIJIEKCHOTO JIKyBaHHSI KOTHITUBHHX Ta
TPUBOXKHO-ACTIPECUBHUX MnopywmeHb y xBopux Ha [XC micias mnepeHeceHoi
kopoHaBipycHoi iHpekIii COVID-19.

Mera pociaimkenHsi. OUIHUTH €(QEKTUBHICTh KOMIUJICKCHOTO JIIKYBaHHS
XBOpUX Ha 1meMiyHy xBopoOy cepusa (IXC), micias mepeHeceHOi KOpOHaBIPYCHOI
iHpexii COVID-19, i3 BxiroueHHAM 10 0a3UCHOI Teparii ek3oreHHoro L-apriHiny Ta
(beHnilyTy.

Marepianu ta meronm. [{o mocnimkenns 3amydeno 31 xBopux Ha IXC:
cTabinpHy creHokapzito HanpyxkeHHs [I-1I1 @K micns nepeneceHoi kopoHaBIpyCHOT
iHpekuii COVID-19 (u. - 35, x. - 55, Bik - 69 (61; 72) p.): 1 rpyna (n=16)

orpuMyBaia 6asucHy Teparmiro [XC BiamosinHo g0 Hakazy MO3 Ykpainu Ne 2857 Bin
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23.12.2021 (crarunu, B-Onokatopu, antutpomoouuTapui npenaparu, BKK, 1AII®D) i3
BKJIIOYEHHSIM ek30reHHoro L-aprininy 1000 mr aBiui Ha no0y Ta ¢enidyty 500 mr
nBiul Ha 700y nepopaibHo; Il (n=15) — crangapray 0azucHy Tepamnito IXC. OrineHo
MOKAa3HWKW  KOTHITUBHOTO  jaedinuty 3a mkamoro MoCa Ta  CTyIiHb
TPUBOXKHO-ICTIPECCUBHUX TIposBiB 3a mkanoro HADS no Ta yepe3 3 wmicsii
JIKYBaHHS.

Pesyabraru: Ilicnms mpoBedeHOro JiKyBaHHA y mamieHTiB | rpymu
CIIOCTEPIragoch 30UTbLIEHHSI CEPEIHBOTO 3arajibHOro Oay 3a pe3yabTaraMH OILIHKU
KOTHITUBHOTO cTatycy Ha 9,47% (24,09 6amu nipotu 26,61 6an 10 Ta micis JiKyBaHHS
BiAnoBiHO). Toml Ak y rTpymi, MO oTpuMmyBaia Jume OazucHy tepanio IXC,
30UTBIIEHHS 3aTaJIbHOTO cepeaHboro Oany ckiano 4,52% (24,06 6amu npotu 25,20
Oanmu). HaiiOinplia pi3HULS y JOUHAMIN] TOKa3HUKIB BHU3HAyajgach B pyOpHKax
«Mognenns» ta «Ilam’sate». Tak, y naiieHTiB | rpynu BU3Ha4anoch O1IbII BUPAKEHE
30UTBIIEHHST cepeIHboro Oanmy B pyopuii «Mosnenus» Ha 27,44% (1,93 Ganu npoTu
2,66 Oanu) mopiBHsiHO 3 Il rpymoro, ae pizHuis ckiana jume 5,88% (1,60 Oanu
npotu 1,70 6anun) BianosigHo. Y pyOpuiil «Ilam’sThy» O1IbII BUpakeHE OKPAIICHHS
MOKa3HMKIB TaKOX crocTepirainock y namieHTiB I rpynu Ha 32,01% (2,40 6anu npotu
3,53 Gamm); y marientiB Il rpynu BcTaHoBieHO 30udbIIeHHS auiie Ha 8,71%
(2,20 6an mpotu 2,41 6anm).

UYepes 3 wicdill Mmicis TPOBEACHOTO KOMIIJIEKCHOTO JIIKYBAaHHSI €K30T€HHUM
L-aprininom Ta (QenibytoMm cmocrepirajiach OUIbII  BHpPaXX€HA  PEMYKIIis
TPUBOXKHO-ACTIPECUBHUX MPOSIBIB y MAalleHTIB | rpynu mopiBHSHO 3 TPYIOO, L0
orpumyBana jgumie OasucHy Ttepamnito IXC. Tak, y mnaimi€eHTiB, 0 OTPUMYBAIH
JIOJJATKOBE JIIKYBaHHsSI €K30reHHUM L-aprininom Ta (eniObyrom, BH3HAYAJIOCH
3MEHIIIEHHS 3arajbHUX MpOosiBIB TpuBord Ha 35,97% (10,20 6an mpotu 15,93 Gann)
nopiBasiHo 3 Il rpymoto — 2,18% (14,80 Ganm mporu 15,13 OGanmm) BiAMmOBITHO
(’=0,434; p < 0,05). 3aranbHi OpOSIBH JAeNpecii MaIH GiIbll BHPaKeHE 3MEHIIICHHS Y
namieHTiB [ rpynu Ha 20,81% (8,60 6an npotu 10,86 6anu) NOpiBHSHO 3 MallIEHTAMH,
o orpumyBanu 6asucHy Tepamito IXC — na 1,27% (10,86 6an mpotu 11,00 Gann)

(= 0,268; p < 0,05). V mauientis I rpymu BiqMi4asocs 3poOCTaHHS YaCTKH MALIEHTIB,
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y SIKUX He (DIKCYBaIOCh KITHIYHUX NPOosiBiB TpuBory (0 mpoTH 3 maifi€HTiB), Mali€EHTIB
3 CyOKJIIHIYHO BUPaKEHOI0 TPUBOToIo (3 mpotu 7 mamientis) (y° = 0,224; p < 0,05) 3a
PaxyHOK CKOPOUYCHHS KUIBKOCTI MAIlIEHTIB 3 KIIHIYHO BUpakeHOH TpuBorow (13
npotn 6 manientiB) (x° = 0,272; p < 0,05). 36imbIIMIACH YAaCTKAa MAILI€HTIBI 3
cyOKkiHigHOIO fenpecieto (2 mpotu 7 mamientis) (x° = 0,252; p < 0,05) mepeBaxHo 3a
pPaxyHOK 3MEHIIEHHS KIJIbKOCTI XBOPHUX 3 KJIIHIYHO BUPAXXKEHOIO Jenpeciero (9 nmpotu
3 marmientiB). Y mamienTiB Il rpynu cyTTeBOi AMHAMIKK y 3MiHAaX YacTOTU CIEKTPY
TPUBOXKHO-ICTIPECUBHUX MMOKA3HUKIB HE CIIOCTEPITaioCh.

BucHoBku:

1. UYepe3s 3 wmicsaul micias MPOBEACHOIO KOMIUIEKCHOTO JIIKYBaHHS 13B
BKJIFOUCHHSIM €K30T€HHOTO L-aprininy Ta ¢eHiOyTy y XBOpHUX Ha 1IIEMIUYHY XBOPOOY
cepus micas nepeHeceHoi KopoHaBipycHoi 1Hpekuii COVID-19 BusBieHo
JOCTOBIPHY MO3UTUBHY JWHAaMIKY [MOKa3HUKIB KOTHITUBHOTO CTaTyCy IEPEBa)KHO 3a
paxyHOK 301IbIIEHHS cepeqHbOro Oany y pyOpukax «Ilam’ste» Ta «YBaray.

2. Y mamientiB 3 IXC micns mepeHeceHOi KOpPOHaBIpyCHOI iHQEKIl
COVID-19 mnix BOIMBOM KOMIUIEKCHOTO JIIKYBaHHSI CIIOCTEPITaJioch BIPOTiJIHE
3MEHIICHHS TPOSBIB TPUBOXKHO-IEMPECHUBHUX PO3TAAIB TMEPEBAKHO 32 PaxXyHOK
30UTBIIEHHS YaCTKU XBOPUX 3 CYOKJIIHIYHMMH TOKa3HMKAMU HAa T 3MEHIICHHS

KUTBKOCTI TAIIEHTIB 3 KITHIYHO BUPAXXEHOIO TPHUBOTOIO Ta JACIPECIEIO.
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POJIb YJIBTPA3BYKOBOI'O JOCJIIT’KEHHA KUIIKIBHUKA B
JIATHOCTHULI TA MOHITOPHUHI'Y XBOPOBU KPOHA

Himuenko AnHa BsueciiaBiBHA

Mansipuyk Jlinisa BosiogumupiBua

3100yBayi BUILIOT OCBITH MEAUYHOTO (PaKyIbTETy
HayxoBwuii kepiBHHK:

Mapuenko Anacracist CepriiBHa

acucteHt, PhD xadenpu 3aranpHoi mpakTUKH
CIMEWHOI MEUITMHU Ta BHYTPIIIHIX XBOPOO
XapKiBChKHM HAIllOHATLHUM MEIUYHUIN YHIBEPCUTET
M. XapkiB, YKpaina

Beryn. XBopo6a Kpona (XK) xapakrepusyeTbes CTIKUM a00 peUANBYIOYHM
XPOHIYHUM 3amalieHHsM, AU(Qy3HUM abo 1HOJI TpPaHyJIbOMATO3HUM, SIKE MOXKE
BpaXaTH OyJIb-IKUH CETMEHT IIIYHKOBO-KHIIIKOBOTO  TPakKTy, IEPEBa)KHO
JIOKaJI130BaHEe Ha PiBHI TEPMIHAIBHOTO BIAALTY KIIyOOBO1 KULIKH.

3ananbHi 3aXBOPIOBAHHS KHUIIKIBHHKA BIUIMBAIOTh HA EKOHOMIYHHMM 1
COLIIAIBHUM CTaTyC, OCKUIBKM BOHHM, $IK IPAaBWJIO, BPaXarOTb MOJIOJIUX JIIOJEH
Mpare3aTHOTO BIKY.

KonoHockormist € 30J0TUM CTaHAAPTOM JOCIHIIKEHHS JIJII MOHITOPUHTY
nporpecyBanHsi XK, oJHaK Ii¢ 1HBa3UBHUM METOJ, SIKUM Baku€ NEPEHOCUTHCS
MalfieHTaMu, 1 BIH HE Ma€ JIOCTaTHhOI MOBTOPrOBAHOCTI. OTXke, U1 CIIOCTEPEKEHHS
3a TAaKMMH IaIlllEHTAMM HEOOX1THMH HOJATKOBHH METOJ J1arHOCTHKH, SKHH €
0e3MeyHuM, HEIHBAa3MBHUM 1 JIETKO TMEPEHOCUTHCA. YJIbTPA3BYKOBE OCIHIIKEHHS
(V3][]) xumkiBHUKA HaJa€ 4iTKy 1H(OpMaIlio Mpo MOPYIICHHS POOOTH KUIIKIBHUKA
Ta Mae psiI epesar.

Liab po6oTu. OtiHUTH JiarHOCTUYHY TOYHICTH Y 3/] kumkiBHuka mpu XK.

Marepiaaun Tta Meromu. [lanuii ormsg Ga3zyBaBcs Ha TONMIYKYy Ta 0OpoOiri
JTEpaTypHUX JIKEpen - TeMaTUYHMX MyOJNKalid 1HO3eMHMX HAyKOBIB - 3
BUKOpUCTaHHAM 1Hopmariiiinux Internet-pecypciB, MemuyHoi 0a3u  JaHUX
Medscape/PubMed/Google Scholar/EMBASE.

Pe3yabTatu Ta o6roBopenns. /{oeneno, mo Y3]l KAIIKIBHUKA JTEMOHCTPYE
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MIIBUIIEHY YYTIUBICTH 1 celU(IYHICT SK MpU MepBUHHIN AiarHocTuill XK, Tak i
MIPU BUSIBJIICHHI TAaKUX YCKJIAJHEHb, IK CTEHO3, HOPHUIII Ta abcliecu.

VY nmocnimxeHHi, ske Bkiarouyanao 249 marieHTiB 13 migo3poro Ha XK, Oyno
BUKOPHUCTAHO KOJIOHOCKOI1I0, MarHiTHO-pe3oHaHcHy Tomorpadito (MPT) ta Y31 sk
MOPIBHSJIBHI JOCIIJDKEHHS Ta TOKa3ajo MiABUILNEHY J1arHOCTUYHY IIIHHICTH Y3/l
KuIIKiBHUKA st BusiBieHHS XK 3 94% wytnuictio ta 97% cnenudidHicTio,
MO3UTHUBHA MPOTHOCTUYHA IIHHICTh 97% 1 HeraTMBHA MPOTHOCTUYHA LIHHICTH 94%.

['oGanpHy 4YyTIMBICTh BUBYAIM B KUIBKOX MeETa-aHaji3aX, OAWH 13 HHUX 13
nianazonoM mia kpuBor-ROC 0,94, mo Bkazye Ha XOpOITy JIarHOCTUYHY TOYHICTb.
B ocrannix Mera-anamizax Y3]| kuikiBHHKa mokazano 79,7% uytnusicth 1 96,7%
cnenuiuHICTh y JIarHOCTHUIIN TalieHTIB 13 migo3poro Ha XK ta 89% wyTnuBicts 1
94,3% cnenudiyHICTh TPU MMOYATKOBOMY JIIKYBAaHHI MAI€EHTIB 3 J1arHOCTOBAHOIO
XK.

VY nocmimpxenni Calabrese Ta iH. Y3]] kumkiBHuka BusiBwio XK kimyOoBoi
KUIIIKY 3 YYTIUBICTIO Ta cnenudiunicTio 92,7% Ta 88,2% BinnosigHo, a XK ToBCTOT
KHIIIKYA — 3 4yTJIUBICTIO Ta crienudiunicTio 81,8% 95,3%, BiAMOBIAHO, TAKUM YHHOM,
3 HIDKYOIO TOYHICTh y BUSIBJICHHI TPOKCUMATBHUX YPAKCHbD.

[li mocmimKeHHs MOKa3yrTh, MO Y3/[ KUIIKIBHUKA € BaKJIMBHUM METOIO0M
miarHoctukn XK 1pu  TEpBUHHOMY OOCTEXKEHHI MAIEHTIB 13 KUIIKOBUMU
cumnromamu. Kpim Toro, npu BUIIil HEraTUBHIA MPOTHOCTUYHIN LIHHOCTI J11arHO3
XK  moxe  OyTu  BUKIIOUYEHMH Yy  TAIIEHTIB 3 HecneuupiayHuMH
ITUTYHKOBO-KHUIIKOBUMH CHUMIITOMaMH Ta TaKUMHU Oiomapkepamu, sk C-peaKTHBHHMA
ook (CPB) 1 (hekasbHMI KaNbIPOTEKTUH 3 HOPMAJIbHUMHU 3HAYEHHSAMH.

Icayroui maHi mOBOASTH, MO Y3/| KUIIKIBHHKA MOXE BIITpaBaTH BaXKIUBY
posib y MoHiTopuHry XK Ta oIfiHINl BiAMOBIAI Ha JiKyBaHHA. JlOCHiKEeHb y 1bOMY
HampsIMKy Hebarato, ajne pe3yJbTaTH BUIJISAA0OTh OararooOiustounmu. Ilim dgac
Takoro BUMPoOyBaHHs Olonoriyda Tepamis npotd TNFa Oyna moB’si3aHa 31 3HAUHUM
3MEHIICHHSIM [[laMeTpa KHUIIKOBOI CTIHKM Ta KPOBOMNOCTAYaHHSM Ha LIbOMY pIBHI.
[Tapamerpu Y3]I Oynu nokpamieni y 50% mnpoananizoBanux marii€eHTiB. JIikyBaHHS

roCTpOro TMepioAy 3axBOPIOBAHHS BHU3HAYWIO MOKPALIEHHS YJIbTPa3BYKOBHUX
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MOKa3HWKIB, a caM€ TOBIIMHM KHIIKOBOI CTIHKM, KPOBOIOCTAYaHHS Ta
¢16po3Ho-criony4yHOi mpomideparii y XBOpPHX, Yy SAKHX TaKOX CIOCTepiraiocs
JIOCTOBIpHE 3HMKEHHs 1HJeKkca Xapsi-bpeamoy depe3 3 Mic. 3 MOMEHTY MOYATKY
tepamii. [lokpaieHHsT yIbTPa3ByKOBOTO acCIMEKTy TaKOX KOPEIIOBAIO B LbOMY
BUMAKY 31 3HaueHHsAMH CPb.

V3]l KHIIKIBHUKA € CYTTEBUM METOAOM OI[IHKM TPAHCMYpPAJIbHOTO 3arO€HHS,
SK€ BH3HAYAETHCS SIK 3MEHIICHHS TOBIIMHU MPUCTIHKOBOI KUIIKA <3 MM. OcTaHHI
JOCIIKEHHS MMOKa3aJIM TpaHCMYpaJibHe 3aro€HHs juiie y 25% MaiieHTiB 1 3arO€HHS
cm3oBoi y 38%, 1 pesymbratm He OyiMW CTaTUCTUYHO 3HAUymmMu. [lomiOHi
pe3ynbTaTi OyJiM OTpUMaHl 1 NMpu MNOpiBHAHHI Y 3]l KHILKIBHUKA 3 PE3YJIbTaTaMU
MPT. Tomy TpaHCMypaJIbHE Ta CIIM30BE 3arOEHHS OIIHIOBAJIM 3a jJornomoron Y3/,
MPT ta kononockomnii y namieHTiB 13 XK mpotsrom 2 pokiB O10JOTIYHOI Teparii
npotu TNFa. JlocaimkeHHs moka3ano 3Ha4YHY KOPEJSIii0 MK pesyinbraramu Y 3]]
kumkiBHuka Ta MPT momo pewicii 3amaneHHs, MIATBEPKYIOUM KPUTUYHY POJIb
V3]l KumKiBHMKa fK HEIHBA3UBHOIO METOAY, SKHH JErKo IOCTYNHHHA 1 J100pe
IIEPEHOCHUTHCS.

HemlonaBHe AoChipKeHHS TMOKa3ajd0 MO3UWTUBHY BIANOBiAb Ha Ol0JOTrIYHE
nmikyBanHs aHTU-TNFo Ta ynpTpa3BykoBi 3MiHHM, BHUKJIMKaHi JikyBaHHsM XK.
JlikyBaHHsT pI3HUM YMHOM ToKpamuiao Y3J[: TOBIIMHA KHUIIKOBOI CTIHKH
3MeHIMigaca Ha 1,5 MM, HopManizyBaBcsi JAONIUIEPIBCbKUI curHan y 69,7%
MAaIEATIB, BUWIIKYBAaHO YCKJIaTHEHHS y 66,7% marienTiB. TUM HE MEHII, TOBIIMHA
KHUIIIKOBOI CTIHKM 3MeHIwiacs juiie y 42,4% nociiKyBaHUX, 10 CBIAYUTH IPO
BIJICYTHICTh KOpEJSAUli MK KIIHIYHOIO (AOCTIIHKEHHS MOKAa3aJio KIIIHIYHY PEMICIIO
87,9%) Ta wmopdomoriunoro KapTuHOIO. TpaHCMypasibHE 3aro€HHs, OIIHEHE 3a
JOTIOMOTOI0  YJIbTPa3BYKY, KOPEIIOBAJO 31 3HMKEHOI MOTPeO0I0 B XIpypriyHOMY
BTPyYaHHI Ta I1HTEHCHU(DIKAIIEI0 MEANKAMEHTO3HOTO JIIKYBaHHS, JOBOJSIYM, IIIO
HOpMaJIbHUN pe3yibTaT Y3/] KUIIKiBHUKA MOXKe OyTH MEPEeBEICHHM SIK IMOBIPHICTD
Maiixke 100% xopolioi cepeIHbOCTPOKOBOI TepareBTUYHOT BIOBIII.

BucnoBku. V3]l KHIIKIBHHKA € HEIHBa3WBHHUM METOJOM, SKHM MOJKHA

BUKOPUCTOBYBATH Ui crnoctepexkeHHs 3a mnauieHtamu 3 XK. Ile € pesynbratom
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CTAaTUCTUYHO 3HAYYIIUX IO3UTUBHUX KOPEJSIii yIbTPa3ByKOBUX MapaMeTpiB 31
CTaHJAPTHUMH TapaMeTpaMH MOHITOPHHTY IMX MAaIli€HTIB, & TaKO BCTAaHOBJICHHUX
O0aliB TSHKKOCTI, BKJIIOYAIOYM KJIIHIYHI, JA0OpaTOpHI Ta EHJOCKOIIYHI JlaHl Ta
3anmanbHi Mapkepu, Taki sk CPb 1 ¢exanbuuii kampnpotexktuH. Kpim toro, Y31
KMIIKIBHUKA MOYK€ OI[IHUTHU BCIO KMIIKOBY CTIHKY, Ha BIJIMiHY B1JI €HJIOCKOMIYHUX
METOJIIB, 3a JOIOMOTOI0 SKHX MOJKHA I00AaYUTH JIMIIC CIU30BY OOOJIOHKY Ta

3aJJOKyMEHTYBaTH TPAHCMYpaIbHE 3arO€HHS IT1]] Yac JIKyBaHHS.
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MOCTTPABMATHYHW CTPECOBUI PO3JIAJ (IITCP)
TA IIYKPOBUIA TIABET

IMpuniimak lapuna BagumiBHa

3no0yBauka BuI01 0cBiTH 4 Kypcy Il Mmeanunoro dakynsrety
XapKiBChKHI HAIIIOHATLHUNA MEIUIHUHN YHIBEPCUTET
HaykoBwii KepiBHUK:

ITuBoBapos Ouiexkcanap BacuiaboBuur

K.M€Jl.HayK, aCUCTEHT Kaelpu BHYTPIIIHbOI MEAUITUHU

Ne 3 ta enoxkpuHoOOrii

XapKiBChKUM HAIlIOHATBHUM MEIMUYHUM YHIBEPCUTET

Beryn/Introduction: IloctrpaBmarnunuii crpecoBuit posnan (IITCP) Tta
I[yKpOBUH niabeT € JBOMa CKJIAJHUMHU CTaHaMH, 110 MOXYTh 3HAYHO BIUIMBATH Ha
¢13uuHe 1 T1cuxiyHe 370poB’s  yroauHU. OOuABa  CTaHM  MOXYTh OyTH
B3a€EMOIIOB'SI3aHUMH  4epe3 (Pi310J0TiYHI Ta TMCUXOCOMATHYHI MEXaHI3MH, 1 IX
OJTHOYACHA HAsBHICTh Yy TMAalllEHTa YCKJIAJHIOE JIIKYBaHHsS Ta BIUIMBAE€ Ha SKICTh
KUTTSL.

Meta/Aim: Meroro naHoi poOOTH € JOCHIHPKEHHS B3a€EMO3B'S3KY MIK
MOCTTpaBMaTUYHUM cTpecoBUM poziaaoM (ITTCP) Ta nmykpoBum aiabeToM, 30kpema
iXHBOTO B3a€EMOBIUIMBY Ha 37I0POB's MAIIE€HTIB.

Marepianu Ta Mmeroau./Materials and methods. Teoperwuni: orsn Tta
aHajl3 MarepiajaiB HAayKOBUX JOCHIKEHb BITUM3HSHUX Ta 3apyODKHUX aBTOPIB,
HAyKOBO-METOJMYHO]1 JIITEpaTypu Ta HOPMATHUBHUX JIOKYMEHTIB.

Pe3yabTaTtn Ta 06rosopernsi/Results and discussions: [ITCP Bunukae micis
MEPSKUTTS SKCTPEMAIbHUX a00 TpaBMaTHYHHX MOJIN, TAKUX SK BiliHA, HACHUJILCTBO,
aBapii um mnpupomHi karactpodu. CTaH XapaKTepU3YEThCS TMOBTOPIOBAHUMU
crorajjaMu Mpo TpaBMy, MOPYLIEHHSM CHY, TPUBOTOI0, IPATIBIMBICTIO Ta COL1AJILHOIO
13omsriero. 3rigHo 3 Haxazom MO3 Vipainu Nel265 eio 19.07.2024 poxy [1],
3aTBEPIPKCHO CTAHMAPTH HAJAHHS MEIWYHOI JTIOTIOMOTH TIPH TCUXIYHUX PO3JIajax,
BKitouarouu [ITCP.

HaykoBi mocmimkeHHs [2] mokazand, 10 XPOHIYHUN CTpec, MOB'A3aHUM 13
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[ITCP, moxxe moripiryBaTH CTaH MAI€HTIB 13 IyKpoBUM Aiabetom. CTpec akTUBIZYE
rinorajgamo-Tinogizapuo-agpenanoBy Bick (I'TA-Bick), 1m0 TOPU3BOAUTH [0
30UIBIICHHST BUPOOJICHHS KOPTU30JIYy Ta aJpeHalliHy — TOPMOHIB CTpecy, sKi
BIUTMBAIOTh HA PEryisillil0 PiBHS IIIOKO3M B KpoBi: KopTuzonm mijnBuillye piBeHb
[JIIOKO3U, 1110 MOXE CIPUATA PO3BUTKY ab0 YycKiagHeHHIO [iabety. TpuBane
MIJBUINCHHS PIBHSA KOPTU30Jy MPHU3BOJIUTHL JO I1HCYIIHOPE3UCTEHTHOCTI, IO €
XapaKkTepHUM Ui 1iabeTy 2-To THUITY.

[TamienTn, mo crpaxaatoTh Ha [ITCP, yacto HEXTyIOTh 3I0pPOBHUM CIIOCOOOM
KUTTA — 1€ MOKE BKJIIOUATH MepeiaHHsl, MaJOPyXOMiCTh, KypIHHS Ta 3JI0BKHBAHHS
aJIKOTOJIEM, 1110 € TOAATKOBUMU (DaKTOpaMH PU3UKY ISl PO3BUTKY J1a0eTy. [3]

[{ykpoBuii aiabetr — e MeTaboNIyHEe 3aXBOPIOBAHHS, 110 XapaKTE€PU3Y€EThCS
XPOHIYHOIO TinepriikeMmiero (MABUIIEHUM pPIBHEM IIIIOKO3M B KpPOB1) BHACIHIJIOK
NOPYILIEHHSI CeKpelli 1HCYJIiHy abo Horo 3acBoeHHS. ICHye nBa OCHOBHHMX THIIU
niadery:

. Tun 1: AyToiMyHHE 3aXBOPIOBaHHS, MPU AKOMY MIAILTYHKOBA 327032 HE
BUPOOJISi€ JOCTAaTHBOI KUIBKOCTI 1HCYAiHY. lle cTaH € HEBWIIKOBHMM 1 BUMAarae
MOXKUTTEBOTO BBEJICHHS THCYJIIHY.

. Tun 2: 3yMOBI€HMI 1HCYIIHOBOIO PE3UCTEHTHICTIO Ta/ab0 HEIOCTaTHIM
BUpOOJIEHHM 1HCYNiHY. HaliuacTime acoritoeTbesi 3 HaAMIPHOIO Baroo, HE30POBUM
CIIOCOOOM JKUTTSI Ta BIKOBUMH 3MiHAMHU.

3rinno 3 Haxazom MO3 Vxpainu Nelll§ eio 21.12.2012 poxy [4], nns
JIKyBaHHA I[yKPOBOrO M1a0eTy ICHY€ YHI(IKOBAaHUN KIIHIYHUI MPOTOKOJ, IIO
BKJIIOYA€ MOHITOPUHI PIBHSA IVIIOKO3W, Jll€TOTepanito, (I3UYHY aKTHUBHICTH,
3aCTOCYBaHHS TIMOMIIKEeMIYHHUX TIperapaTiB Ta 1HCYJIiHOTepamiro. J[js marieHTiB 3
niabeToM TUMy 2 TakoXK OOOB’SI3KOBUM € KOHTPOJb Macu Tila Ta MiIATPUMKa
3I0POBOTO CHOCOOY JKUTTSI.

IcHye 4iTkMil 3B'SI30K MK TICUXIYHMMH pPO3JIaJlaMd  Ta COMaTHYHUMH
3axBoptoBaHHsIMU. Y naiieHTiB 13 [ITCP yacTo crioctepiraerbest mOpyUIEHHS PEXKUMY
CHY, TIIJIBUIIIEHUN aneTUT abo0, HaBMAKHW, aHOPEKCIis, 1110 BIIMBAE HA KOHTPOJb PIBHS

mioko3u B KpoBl. Takox IITCP acomitoeTbessi 3 HE3IOPOBUMHU TTOBEIIHKOBUMU
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3BHYKAMHU, TAaKUMHU SIK TEpeinaHHs, HeIOCTaTHA (Pi3WYHa aKTHBHICTb, KypiHHS abo0
3TOBKMBAHHS AJIKOTOJIEM, 110 TOJATKOBO IiJIBUIIY€E PU3HK PO3BUTKY AiabeTy.

JlikyBanHs marfieHTiB 3 ogHoyacHuM niepedirom IITCP 1 mykpoBoro miadery
BUMara€ KOMILUIEKCHOTO TIAXOAY, II0 BKJIIOYAE€ MEIWKaMEHTO3HY Teparliio,
NICUXOJIOTIYHY MIATPUMKY Ta 3MIHH y crnoco6i kutts. 3rigHo 3 Haxazom MO3
Ykpainu Ne769 6io 29.07.2016 poxy «llpo 3ameepoicennsn Yuigixosanozo
KIIHIYHO20 NPOMOKOLY MeOUYHOi O00nomMo2u Xeopum Ha yykposuil Oiabemy |[5],
nalieHTy 3 J1a0eToM TMOBUHHI OTPUMYBATH PEKOMEHJAIlll 00 3MIiH XapyyBaHHS,
G13MYHUX HABAHTAXEHb Ta PETYISAPHOTO MOHITOPUHTY PIBHS TNMIOKO3M. JIJig Takmx
MaIl€EHTIB TaKoX peKoMeHAoBaHO mcuxotepanito mis nogosnands [ITCP, 3okpema
METO/IM KOTHITHBHO-TIOBEIHKOBOI Teparii. st mikyBanHs [ITCP BUKOPUCTOBYIOTHCS
AHTUACNPECAHTH Ta MIpernapard, IO 3HWXKYIOTh TPUBOXKHICTH (30KpeMa, 3TiTHO 3
Hakazom MO3 No241 [1]). [Ipu nykpoBoMmy aiabeTi 3aCTOCOBYIOThCS MperapaTy st
3HIDKEHHST PIBHS IVIIOKO3U B KpoOBI (1HCYNiH, MeT(OpPMIH TOIIO), BIJAMOBITHO [0
nporokoiis MO3.

BucnoBok/Conclusions: [TTCP 1 irykpoBuii giabet € BaKIMBUMHU NpoOIeMaMu
OXOpPOHHU 37I0POB's, 1[0 MOXYTh B3a€EMHO BIUIMBATH Ha TEpeOir 1 JIKyBaHHS OIUH
oxHoro. [lamienTn 3 UMK cTaHAMU MOTPEOYIOTh MYJIBTHAUCIUILIIHAPHOTO T1AXOTY,
10 BKJIIOYAE SIK MEIMYHE, TaK 1 TICUXOJIOTIYHE JTiKyBaHHS. BaxmBo, mo6 JikyBaHHS
OyJ0 CBO€YaCHUM Ta BIANOBIAANO CTaHAapTaMm, 3arBepkeHuM MO3 Vkpainu,
OCKUIBKH 1€ MIABUIILYE SKICTh >KUTTS MAIIEHTIB 1 3am00ira€ po3BUTKY YCKJIQTHEHb.
[IpoBeneHHst eQEKTUBHOTO JIIKYBaHHS TNOTpeOye KOOpPAMHALIT MDK PI3HUMH

(axiBLSMH, TAKUX SIK ICUX1aTPU, EHAOKPUHOJIOTH Ta CIMEHHI JiKapi.
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MOKA3AHHS TA IPUHIIMIIUA JOKOHTAKTHOI MPO®LIAKTUKHU BLI-
IHO®EKIIIL. TPOBJEMM, SIKI BAPTI YBAT'U

Trkauenko BiraJii I'puroposu4

K.ME€JI.H., aCUCTEHT Kad.

Jlickonor BikTopisi OJiekcanapiBHa

Minina HaraJjis CepriiBHa

CryneHTku

XapKiBChKUM HAIlIOHATLHUM METUYHUMN YHIBEPCUTET,
kadeapa iHpeKIiHHUX XBOpooO,

TUTAYUX THOEKIIHHUX XBOpoO Ta ¢Tusiarpii

M. XapkiB, Ykpaina

Beryn. JlokontaktHa mnpodimaktuka BlJI-ingekmii (JAKII; pre-exposure
prophylaxis, PrEP) — wnoBuii meton mnpodinakTuku, sSKuUM mnepegdadae MpUHoM
AHTUPETPOBIPYCHUX TIpernapaTiB HEIH(PIKOBAHOK JIOAMHOI 3 BUCOKHUM PH3UKOM
3apaxeHHs. s JIKIT BUKOPUCTOBYIOTBCA Ti K IpemnapaTH, MO 1 B CXeMax JIKyBaHHS
BlJI-iudexmii, ajne 3 MEHIIOI KUTBKICTIO KOMIOHEHTIB. TakuM 4uHOM, TTpOo(diIakTHKa
€ JICIICBIION0 3a JIIKyBaHHA [1].

Hins podoru. O3HaiiomuTucs 13 mMokazaHHsAMU Ta npuHimnamu JIKII
BUI-indexmii. Buninutu kito4oBi mpoOJieMHI MUTaHHS CTOCOBHO JOCTYITY JO MOCTYT
JKII BUI-indexuii.

Marepianu Ta Meroau. BuBueHHs, aHami3, MOPIBHAHHS Ta y3araJbHEHHS
JaHUX B OMpPalbOBAaHUX BITUM3HSHHUX Ta 3apyOLKHUX JpKepeaax HayKoBO1 1H(opMallii.

Pesyabratn Ta oOropopenns. B ocHoBi Mexanizmy JKII mnokmaneno
3[IaTHICTh AHTUPETPOBIPYCHUX TpenapariB BUOIPKOBO B3a€EMOMISATH 3 (pepMEHTHUMU
cuctemamu BIJI, mo 3anmobirae #oro pemikamii. Taka mpodinakTuka
peKoMeHyeThes Oyab-sikivt BIJI-HeratuBHi# 0c001, 1110 Mae pusuku iHpikyBanHs BIJI
[2].

[Ipu3nauenns JKII noka3aHo ayisi TaKMX TPyl PU3HMKY: TPAaHCTEHAEPH; JIOIH,
AK1 1H €KIIIHHO BXKUBAIOTh HAPKOTHKU; CEKC-TIPAI[IBHUKHN Ta 1X MapTHEPH; MapTHEPH
BUJI-nuckopnanTHUX map, 4YOJOBIKM, $KI MaroTh cekc 13 yojoBikamu (YCY).
Hominbao 3amporionyBatu  JIKIT TuMm, XTO HE Ma€ MOCTIHHOTO CEKCYaJbHOTO
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napTHepa Ta paHillle OTPUMYBaB €KCTPEHY MOCTKOHTAKTHY MPO(]ilIaKTHUKY, HE 3HA€
BlJI-cratyc cBoro maptHepa abo 3Hae, aje HEe BIEBHEHUH, II0 y TOrO HEBU3HAYCHE
BipycHe HaBaHTaxeHHs (skmo y BIJI-mo3uTuBHOI JIONMHU HEBU3HAYEHE BIPYCHE
HABaHTa)XCHHA, TO BOHA HE MOXe TepenaBaTu Bipyc crareBuM mwisixom). JIKII Bapre
yBaru ocobam 3 BlJI-HeraTMBHUM CTaTyCoM Ta HE3aXUIIEHUMHU CEKCyallbHUMHU
KOHTaKTaMHu, ocobaMm, sKi JiKyBalucs Bia cuduiicy abo ToHopei, abo I1HIIMX
1H(eK1ii, 10 TepeaaroThCs CTaTeBUM IIIISIXOM [S].

JKIT BUI-iadekii He 3axuImae Bii 1HIUX 1HQEKIIHHUX 3aXBOPIOBaHb, SIKi
MEePeIaloThCsl CTAaTEBUM IIIJISIXOM TaKUX, K CU(LIIC, TemaTuTH, TOHOpes, XJIaMilio3
tomo. Tomy, OKpiM TpPOQITaKTUKK, HEOOXIMHO 1€ JOJATKOBE BHUKOPHUCTAHHS
MIpe3epBaTUBIB, CTEPUIILHOTO IHCTPYMEHTAPIIO Ta JIyOPUKaHTIB [4].

[Iportunokazanusmu a0 mnpusHadeHHs JIKII € opHouacHe 3acTocyBaHHS
MOCTKOHTAKTHOT PO IAKTUKY, MOOIYHA /i IpenapariB A NpodUIaKTUKH, ajepris
Ha Oynb-IKMWA 3 KOMIIOHEHTIB Ipenapary, pusuk iHbikyBanHs BIJI mpotarom
octanHix 4 TwkHiB, BlJI-no3utuBHuii cTaryc a00 HasBHI CUMOTOMH, SIKI
BiAMOBIAar0Th rocTpiit crasii BIJI-indexmii [4].

V 3zanpoBamxensi AKII Ykpainy niaTpuMyroTh 6arato MiKHapOgHUX JOHOPIB.
Onnaumu 3 Takux € CDC, GF, WHO, UNAIDS, USAID. ¥ 2020 pomui B Harii kpaiHi
posmnouaro 3anpoBakeHHs JIKII. Ha toit gac ii orpamanu mgume 3000 oci6. Ane 3a
MIATPUMKUA crioHcopiB Ha 2023-i1 pik 3actocyBatu JKII mianyBanu Bxe y 11000
kmeHTiB [6]. Ha Tepuropii VkpaiHum mnepopaabHO 3aCTOCOBYIOTHCS TEHO(DOBIpY
muzonpokeuity ¢ymapar (TDF) Tta emrpuuuradin (FTC) abo x komOiHOBaHa
nmikapceka @opma TDF/FTC. B CHIA, oxpiM HaBeIeHUX BUIIE Mpernaparis,
3aCTOCOBY€ThCS Jikapchka ¢opma TeHodoBipy amadenaminy (TAF-FTC). 3a
pesyapraramu nociimkenns 2023 poky us gopma He noctynaerbcsi TDF-FTC y
JKIT [3]. Ilepopansaa JIKII mepenbavyae mpuitom mpenapariB 3a JBOMa CXEMaMH:
«IIO0JICHHa» cXema Ta cxema «3a BuMorow». «lllomenna», — mpencrasisie coboro
3aCTOCYBaHHS MpernapariB He3aJIeKHO Bl MpuiloMy ki o 1 tabnerii Ha 00y uepes
PiBHI MPOMIKKHK Yacy MPOTATOM 7 JIHIB J0 To4YaTKy pusuky iHdikyBanus BIJI ta 28

IHIB TICIAS OCTaHHbOro pu3uKy 1H(pikyBaHHs. [llogeHHO mnOTPIOHO npHIiMaTU
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nmpenapard, SKIO Yy JIOIWHA BHCOKA CEKCyaJdbHa AaKTUBHICTH a00 HEMOXKIMBO
CIIPOTHO3YBaTH CEKCyallbHI KOHTakTH. Cxema «3a BUMOToo» abo cxema «2+1+1»
3aCTOCOBY€ETHCS Y BHUIAAKYy OJHOPA30BOrO KOHTAKTy Ta pekoMmeHayerscsi BOO3
timeku s YCY, ane 3 2020 poky He € pexomeHgoBaHoro MO3 VYkpaiau. L{s cxema
nepenbdadae mpuiioM 2 TaOJETOK OJAHOYACHO B Iepiod Bia 2-X 10 24-X TOAWH [0
CEKCYaJIbHOTO KOHTAKTy, MOTIM — TPEThOi, uepe3 24 TOAUHU MICHIs MeplIuX JBOX 1
4eTBEPTOI — Uepe3 48 TOMUH Mics MepImx ABOX Ta0neTok. Taka cxema MiaXxoauTh Yy
ToMy pasi, skmo YCY maroTh He4yacTl CeKCyalibHI KOHTakTH ab0 K MOXYTh iX
cruiaHyBatu [4].

Oxpim nepopanbHoi JIKII, Ha teputopii CILIA akTUBHO 3ampOBaJKY€THCS
i1 exuiiina JIKI1. Moga #iie mipo 16’ ekuiiinuii kaborerpasip Tpusaioi aii (CAB-LA).
OCHOBHOIO TIEPEBArol0 I[LOTO MpEemapary € came WOro MPOJOHTOBaHA [isl, aJKe He
KOXKHIN JIIOJMHI 3pYYHO BIJCTEXKYBAaTH Yac Ta PETrYyJISIPHICTh NMPUWMaHHS TaOJETOK.
Taxuii cnoci6 npodiIakTUKK 3pYYHHUN IS JIIOJEH, 10 I[IHYIOTh CBi Yac Ta He
X04yTh 200 HE MOXYTh peryisipHo npuiiMatu tadnetku JKII, ane 3qaTH1 BUKOHYBaTH
BHYTPIIIHHOM s130B1 1H €Kil [7]. KaborerpaBip 3a CTaHIapTHOIO CXEMOIO BBOJISTH
TaKMM YHWHOM: CIOYarKy HpOBOAATH mepiry 1H ekmito B a031 600 mr (3 mn)
BHYTPIIIHHOM 5130BO (1odaTkoBa (asza); moTiM uepe3 4 TWKHI MPOBOAUTHCS ApyTra
1H €Ki B TaKi{ e /1031 BHYTPIITHROM SI30BO; 1 MICJISI PYTOi 1H €K1 KaboTerpasip
BBOJIUTHCS KOXKH1 2 Micsl (8 THXKHIB) B TiK camiil 1031 600 mr (miaTpumyroda dasa).
IIpoTe 3a pe3yapTaraMyd aMEpPHKAHCHKUX JOCTIKEHb BIAMIYA€ThCS TOJIOBHUMI
HEJOJIIK — MICIEBl peakuii y wmicui iH’ekuit [9]. ¥V 2024 pomi Ykpaina orpumarna
kaboTerpaBip B paMKax MDKHapoAHOi crmiBmparli 3a mporpamoro PEPFAR 1 BiH cTaB
JOCTYITHUN TOKHM 1o y 2 men3akinanax Kuesa ta JIbBoBa. Tox B ykpaiHIliB Hamaui
3’IBUTBCS MOXJIMBICT OOMpaTd, IO 1M MIOXOAUTH OUIbIIE: PEryIsipHHMA
nepopagbHU IPUIOM MTpenapariB UM 1H EKIIHHUN BapiaHT MPOJIOHTOBAHOT 1ii [7].

beskomroBno orpumaru JIKII Ha teputopii Ykpainu MOXYTh yCi TPOMAaJISIHU
KpaiHM Ta 1HO3EMIIi, 1[0 MPOKUBAIOTh Ha TEPUTOPIi HAIIOI JAEpPKABU HA TMOCTIMHIN
OCHOBI Ta MalTh BIAMOBIMHI O 3akoHOmaBcTBa JokymeHTH [10]. Ame VYkpaina

CTUKAEThCA 3 TpoOiaeMoro 13 mocTtadaHHsM mpenapariB 13 CHIA y 3B’sa3ky 13
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00MEKEHOIO X KUTbKICTIO. Y cBOI0 uepry Ha teputopii CILIA BUHHKAIOTH MpoOIeMH,
noB’si3aHl 3 (iHaHcyBaHHsAM BlJI-mporpam Ta HemoCTaTHIM BOPOBAKEHHSIM TaKOi
npodigakTukyd. Takok TPoOJIEMH CTOCYIOThCS (DapMakojoTiyHOi Oe3MeKku Ta
dbopMyBaHHS PE3UCTEHTHOCTI 30YyIHUKIB JO TpemapariB, eQEeKTUBHOCTI, SK
ekoHOMI4HOi, Tak 1 meauwdHoi. Hapa3i gocmignuku CIIIA HamararoTbcs BiJHAUTH
npenapar, SKui cTaHe ONTUMaJIbHUM JJIsl BCIX TPyN HAceleHHS (3 ypaxXyBaHHSIM iX
(b1HAHCOBOI CHPOMOXKHOCTI) Y BCIX pErioHax Ta MPOBOIATH MOCTIIKEHHS IIOJ0
edextuBHOCTI aHanory Kaborerpasipy - Anpetiony [8].

[lepemkoan MOCTymy 70 MOCTYT Ha 0a3i MEIUYHUX YCTAaHOB MOXKYTh OyTH SIK
Ha IHJIMBIyaJlbHOMY DPiBHI, TaK 1 Ha PiBHI CUCTEMHU OXOPOHU 3[0POB’s, HAIIPUKIALI:
1) binancoBuii Gap’ep (BHCOKAa BapTICTh IMpenapariB, BIJICYTHICTh JEP>KaBHOTO
(iHaHCyBaHHSA); 2) OOMEXKEHUN NOCTYyH 110 MOCIYyTr OXOPOHH 3J0pOB’sl (HEAOCTAaTHA
KUTBKICTh CIICIliaji30BaHUX KIIHIK YU BEJIMKA 3aBaHTAXEHICTh MEIUYHUX YCTAHOB);
3) cTurmaruzailisi Ta JUCKPUMIHAILIS JIOleH, siki 3arikaBieHi B orpumanHi JIKII;
4) au3bka 0013HaHicTh npo JKII; 5) Hemoniku B HaBUaHHI Ta MiJATOTOBII MEIUYHUX
MpaIiBHUKIB (HEOCTATHS KBamiQikailisi MeAUYHOTo nepconaity, cipuiusarts JKII sk
HeBIANOBIAHOT mnpodiunakTuku  (ynepemkenicte mono JKII, BBaxkaroum 1i
"HeoOOB's13k0BOI0" 200 "HEMpUIAATHOW" NJIs MEBHUX TPYI MAIl€HTIB); 6) IOpUINYHI
Ta TOJNITUYHI Tepemkonu (oOMexxeHe perymoBaHHS uu 3ab0oponHa Ha JIKII
(crocyeThcsi KpaiH, Jne € OOMEXKEHHS JUis TEeBHUX TPYN HAaceJIeHHs, TaKuX SK
JI'BTK+ cnimbHOTa 200 MpaIliBHUKA CEKC-IHAYCTPii), BIACYTHICTH HaIllOHATBHUX
nporpam npodinaktuku BIJI)); 7) mpobmemu 3 KoH(IAEHUINHICTIO (TTOOOIOBaHHS
II0JI0 AHOHIMHOCTI); 8) mpobieMa 3 pEryJspHUM MOHITOPHUHIOM (HEOOXIIHICTb
PETYIIAPHUX TECTIB (MOXKe OyTH CKIIAHUM IS JIFONEH 3 OOMEKEHHM JOCTYIIOM [0
MEJIUYHUX MOCIYT a00 THX, XTO OOITHCS MEIMUHUX MPOIEAYP), BIACYTHICTh Yacy AJis
MOCTIMHOTO  BiABIAYBaHHS MEAMYHUX YCTAaHOB 1 OTPUMAaHHA pELENTiB Ta
MIPOXOKEHHS PETYIISIPHUX TIEPEBIPOK); 9) mpoOieMu 3 TPUXUIBHICTIO 10 IIOJICHHOTO
npuiioMy mnpenapariB (MoxXyTb 3HMKYyBaTH edextuBHicTh JKII, 1 e Takox Moxe
BIUTMBATH HA YCHINIHICTh POrpaMu B I1iioMy) [9]. [ns momonaHHs MUX MEPEIIKOA

HEOOXI1JIHO MiJBUIIYBaTH OOI13HAHICTh CEPE]l HACEJICHHsS Ta MEIUYHUX MpPaIliBHUKIB,
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3a0e3mnedyBaTy JAOCTYN 70 OE3KOMTOBHUX ab0 CyOCHIOBAaHWUX TOCIYT, PO3BHBATU
MporpaMu  OXOPOHU 370POB’S, CHPSIMOBAaHI HAa 3HIKCHHS CTUTMH, a TaKOX
MOKpaITyBaTH OpraHi3alliio MOCIyT IS TUX, XTO nmoTpedye npodinakruku BIJI.

BucnoBku. Takum ynHOM:

1. JKII € momarkoBMM Ta KOMIUIEKCHUM 3aco0om mpodinaktuku BIJI, y
KOJTHOMY pa3l HEe €IMHUM 3acOo00M KOHTpAIleMIlli, ajyke BIH HE Iepeadadae 3axucT
BiJl 1H(EKIIIi, 10 TePeaaroThCs CTATEBUM IILISTXOM.

2. JKII — BucokoedektuBHUM 3acid 3anobiranHsa iHpikyBanHs BIJI, 3a
YMOBH >KOPCTKOTO JOTPUMAHHS PEXKUMY HOTO 3aCTOCYBaHHSI.

3. BaritHicTh Ta TpyaHE BHWTOJOBYBaHHS HE BXOMSITh B  YHUCJO
npoTuriokazanb s npuzHadenss JIKII.

4. B Vkpaini aktuBHO BuKOpUCTOBYeThcs nepopanbHa JIKII 1 mounHae
3aMpoBaKyBaTUCS 1H €KIIIHA.

5. Y CHIA mocTiifHO MpOBOJSATh HAyKOB1 nociimpkenHs 3 nutanb JKII Ta
PO3pOOJISAIOTh HOBITHI Mpemnapartyd AJis 3py4YHOTO0 BUKOPUCTAHHS, 100 3a0€3MeYuTH
MaKCHMaJIbHE OXOIUIEHHS 0C10, KOMYy Taka mpo(diiakTHKa oKa3aHa.

6. IcHye psg npobiieM (OKpecaeHuX BUIIE), AKI HEOOX1AHO BUPIIINUTHU 3715
30UIBIIEHHS KUIBKOCTI 0¢10, K1 MOXKyTh oTpuMmaTu JIKII ta 3 MeToro migBuIeHHs ii
e(DEeKTUBHOCTI.
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MEJIWUYHI ABPEBIATYPU TA IX IEPEKJIAJ]

IMapomkina Tersina,

3aBifyBad BiAIJICHHS, BUKIAIaq
3Bepesa KOs,

ronoBa IIK, Bukimamaa

Pixxknsik Okcana,

KaH.(17I0JI.H., JOIICHT, BUKJIa a4
JInceHko AHacTacis,

cryneHnTka [ kypcy
KipoBorpanacekuii MenuaHun
dbaxoBuii konemxk im. €. M. Myxina

Beryn. ¥V cyyacHoMy CBITI MeIMYHA TEPMIHOJIOTIS BiIIrpae BaXJIUBY POJb Y
MDKHApOJIHOMY CIIJIKyBaHHI (paxiBLiB. AOpeBlaTypu, sIK CTHCII (GOPMH CKIIATHUX
MEIUYHUX TEPMIHIB, JI03BOJISIIOTH 3HAYHO IMPUCKOPUTH MPOLEC KOMYHIKAIll MiX
JKapsSAMHU, HAYKOBISMHU Ta 1HIIMMH MEIWYHUMHU TpaiiBHUKaMu. OJHAK TMepeKiia
abpeBiaTyp, 0COOJIMBO 3 aHIIIIICHKOI HA YKPATHChKY Ta HaBINAKHU, MOXKE MPU3BOJIUTU
70 TPYAHOILIB 4Yepe3 Pi3HI MiAXOAM B CKOpPOYEHHI Ta (OPMYJIIOBAHHI TEPMIHIB.
AKTyallbHICTh TEMH TMOJSrae B TOMY, IO MPAaBHJIBHUK TEpeKiaj Ta aJanTailis
abpeBiaTyp € KJIIOYOBUMH I 3a0€3MEeUeHHs] TOYHOTO PO3YyMIHHS Ta YHUKHEHHS
MOMUJIOK Y MEJUYHUX JOCIIKEHHSX 1 MPAKTHIII.

Merorw [aHOrO MOOCHIKEHHS € aHali3 Cy4yaCHUX MEAMYHHUX aOpeBlaTyp
aHTJINACHKOIO, YKpPaiHChKOIO Ta JATUHCHKOIO MOBaMH, BUBYEHHSI OCOOJIMBOCTEH
iXHPOTO TEpeKiaay, a TaKOXK BHUSABJICHHS MpPOOJieM, SIKI MOXYTb BHHHKATH TIPH
aganTanii alpeBiaTyp y pI3HUX MOBaxX. BaXJIMBUM acnekToM € po3poOka
PEKOMEHAIIN IJIsl TIPAaBIJIBHOTO TIEPEKIIaay Ta 3aCTOCYBAaHHS MEIUYHHUX abpeBiaTyp
y HAYKOBUX IyOIIKaIIAX 1 KJIHIYHINA MTPaKTHULIL.

Martepiaan Ta meroau. /[t mpoBeaeHHS TOCTIIKEHHS BUKOPHUCTOBYBAINCS
HACTYITHI MaTepialii Ta METO/IHU:

- Orsig HayKOBUX CTaTed, HaBYAJIbHUX MOCIOHUKIB Ta MEIUYHUX CJIOBHUKIB,
0 MICTSATh HAWIMOIIMPEHIiNl a0peBiaTypu aHTJTIHCHKOI, YKpaiHCHKOI Ta

JJAaTHHCBKOIO MOBaMH.
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- [lopiBHsHHS mepekiaaiB aOpeBiaTyp Ta aHami3 iX EKBIBAICHTHOCTI MIX
MOBaMH.

- CrarucTiyHuM aHajmi3 YacTOTH BHUKOPUCTAHHS TIEBHUX aOpeBiaTyp B
HAayKOBUX MyOJIiKaIisIX Ta MEIUIHUX KypHAJIaX.

- IuTepB’t0 3 MeOUUYHUMHU TepeKiajlayaMu Ta JIKapsMHU Uil BUSBIICHHS
TPYAHOIIIB Yy MEepeKIaal MEIUIHUX TEPMIiHIB.

- AHKETyBaHHS CTY/ICHTIB KOJICIKY.

Pe3yabTatu Ta o0roBopennsi. B xomi gocnipkeHHs: OyJIO BCTAHOBJICHO, IO
aHTTNAChKI MeOuYHI alpeBlaTypd € HalOUIbIl MOIIMPEHUMH B MDKHApPOIHIN
HayKOBI CIUIBHOTI, IO CTBOPIOE MOTpeOy B iX ajamramii 10 yKpaiHChKOi Ta
natuHcbkoi MoB. Hampukiman, abpesiatypa CNS (Central Nervous System) B
ykpaincekiii moBi Mae ekBiBajieHT [[HC (Llentpanbhna HepBoBa Cucrema), a
natuHcbka opma — TsNS. BakiauBo 3a3HauuTH, 110 JESKI aHTIIMCHKI abpeBiaTypu
HE MaloTh IMPSMOTO €KBIBAJEHTY B YKpailHChKI MOBI, 1 TMepekiIajadi dYacTo
CTUKAIOThCS 3 MPOOJIEMOIO CTBOPEHHS HOBUX a0peBiaTyp.

Opniero 3 HaWOUIBIIMX MPOOJEM € BIAMIHHOCTI y BUKOPUCTaHHI CKOPOYEHD
JUIsl ONWHULL BuUMiptoBaHHsA. Hanpukmnan, mm Hg(minimMeTpu pTyTHOro cToBIa) B
YKpaiHCBbKI MOBI MO3HAYAIOTHCS SIK MM PT. CT., III0 MOXKE CTBOPUTH MPOOJEMU Yy
MDKHApOJIHOMY CHUIKYyBaHHI. Tako)X YacTO BUHHUKAIOTh TPYIHOII 3 TEPEeKIaIoM
abpeBiaTyp, MOB'I3aHUX 13 MEIUYHUMH JOCIIKEHHSIMU Ta aHaiizamu, Takux sk US
(Ultrasound), sikuii ykpaiHcbkoro mepeknanaerbes sk Y3  (YabTpasBykoBe
JTOCIIIKEHHS ).

BucHoBku. 3aranom, pe3yibTaTH MOKa3ylOTh, 0 X04a MEIUYHI abpeBiaTypu
€ KOPUCHUM 1HCTPYMEHTOM JUIsl IPUCKOPEHHSI KOMYHIKaIlii, iX mepexsian norpedye
YBKHOTO MIJIXOAY Ta MIMOOKOTO 3HAHHS K BUXIIHOI, TaK 1 I[IJIbOBOI MOBH, & TAaKOXK
0COOMBOCTEHW MI>KHAPOHOI METUIHOT TEPMIHOJIOTI.

CioBHUK a0peBiaTyp, BUOPaHUX /Il IEPEKJIATY Ta AHAJI3Y

1. XO03J1

. VYkpaincbka: XpoHiuHEe 0OCTPYKTHBHE 3aXBOPIOBAHHS JIETEHb

. Awnrmiticeka: Chronic Obstructive Pulmonary Disease (COPD)
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Jlatunceka: Morbus pulmonum obstructivus chronicus
IM

VYkpaincbka: [HhapkT Miokapaa

Amnrmiiiceka: Myocardial Infarction (MI)

Jlatuncpka: Infarctus myocardii

I'PBI

VYxpainceka: ['octpa pecnipaTopHa BipycHa iHEKIis
Amnrmiticeka: Acute Respiratory Viral Infection (ARVI)
Jlatuacwka: Infectio viralis respiratoria acuta

3AK

VYkpaincbka: 3aranpHuid aHaji3 KpoBi

Amnrniiceka: Complete Blood Count (CBC)
Jlatuncrka: Haematologia completa

Bioximis

VYkpaincbka: bioxiMIYHUIN aHaI3 KPOBI

Anrmiiiceka: Biochemical Blood Test

Jlatuncbka: Biochemica sanguinis analysis

[1JIP

VYkpaincbka: [lomimepasHa JTaHIFOroBa peakilis
Amnrmiiiceka: Polymerase Chain Reaction (PCR)
JlatuHcbka: Reactio catenae polymerasi

MPT

VYkpaincbka: Mar"iTHo-pe3oHaHCcHa ToMorpadis
Anrniiiceka: Magnetic Resonance Imaging (MRI)
JlatuHcpka: Imagines per resonantiam magneticam
KT

VYkpaincbka: Komm'torepaa Tomorpadis

Amnrniiceka: Computed Tomography (CT)
Jlatuncbka: Tomographia computatoris

EKT
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VYkpainceka: Enextpokapaiorpama
Awnrmiiiceka: Electrocardiogram (ECG)
Jlarunceka: Electrocardiogramma

HII33

VYkpaincbka: HecrepoinHi nporuzanaibHi 3ac00u

Amnrmiticeka: Non-Steroidal Anti-Inflammatory Drugs (NSAIDs)

Jlatunceka: Medicamenta antiinflammatoria non-steroidea

ALY

VYkpaiHchka: AUETHIIUCTETH (MyKOIITUYHHUM penapar)

Amnrmiiceka: Acetylcysteine (Mucolytic Agent)
JlatuHchka: Acetylcysteinum

BBI

VYkpaincbka: BHYTpilTHbOBEHHE BBEJICHHS
Amnrmiiceka: Intravenous Injection

JlatuHcbka: Injectio intravenosa

[HHC (uentpanbHa HEpBOBa CHCTEMA)
Jlatuaunero: TsNS

Anrmiticekoro: CNS (Central Nervous System)
KT (1u1yHKOBO-KHUIIIKOBUHM TPAKT)
Jlatuauiero: ShKT

Amnrmiicekoro: GIT (Gastrointestinal Tract)
CCC (cepiieBo-CyIMHHA CUCTEMA)
Jlatuanmero: SSS

Awnrmiicekoro: CVS (Cardiovascular System)
MM PT. CT. (MUTIMETPU PTYTHOTO CTOBIIA)
Jlarnanuero: mm rt. st.

Anrmiiicekoro: mm Hg (Millimeters of Mercury)
MT/aJ1 (MUTITpaM Ha ACIUIITP)

Jlatunuuetro: mg/dl

Amnrmiicekoro: mg/dL (Milligrams per Deciliter)
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18. Y3/ (ynpTpa3ByKOBE OCIIHKEHHS)

. Jlatuannero: UZD

. Amnrmiicskoro: US (Ultrasound)
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Komoposcekuii. — Tepuonins : TAMY, 2017. — 832 c.

2. Mennuna Tepmidosoris. HaBuanpHUi MOCIOHUK I CaMOCTIHOT poOOTH
CTYJIEHTIB 3 KPEIUTHOTO MOJYJIA JUCHUIUIIHU «AHaTtomis Ta (izionorig JroguHu» 1.
OcHoBU OlOMEAMYHMX 3HAHb. MeauyHa TEPMIHOJOTISH) HJis 3A00yBayiB CTyIEHS
OakanaBpa cremiaibHOCTI 163 «bioMenuuna iHxeHepis» [EnekTponHuii pecypc]:
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CHEMICAL SCIENCES

JOCJIIZKEHHSA OIITUMAJIBHUX YMOB ITPOLECY OTPUMAHHAA
MATHIA OKCUJY 3 BIIHO®ITY

Anaunbkuii Makcum CepriiioBny
AcmipanT kadgeapu XiMigHAX Ta 010J0TIYHUX TEXHOJIOT1H
Huinposcekuii lepxaBuuit TexHiuauii YHiBepcUTET

Beryn. Marwiii okcua (MgQO) — 6111 KpucTanu, MaJOpo34rHHI y BoAl. MarHii
OKCHJ] BUKOPUCTOBYETBbCSI B 0OaraThbOX Traly3siX MPOMHUCIOBOCTI, 30Kpema, Y
BUPOOHMIITBI BOTHETPUBKUX CyMIIIEH, OYMIIEHHI HA(TOMPOAYKTIB, BUPOOHHUIITBI
pe3uHu Tomo. Takok MarHiii OKCHJ 3HAMIIOB MIMPOKE BUKOPUCTAHHS B MEAMIIMHI B
NpoQUIAKTUIl Ta JIKYBaHHI XBOPOO IIUTYHKOBO-KHILIKOBOIO TPAaKTy, CEpPLEBO-
CYJMHHOI Ta HEPBOBOI CHCTEM.

B npupoal crnonyku MarHir0o MICTATBCS B TAaKUX MiHepajaxX, SIK MarHe3uT
(MgCOg), noiomit (MgCO3+CaCOs), Opycit (Mg(OH),), 6imodit (MgCl,*H,0).

B nmpomMucioBux ymMoBaX MarHil0 OKCHJI OTPUMYIOTH IPOXKaprOBaHHSIM
MarHe3ury, 10J0MITy a00 OpycCITy 32 TAKMMH XIMIYHUMH PEAKLIISIMU:

MgCO3;—MgO+CO,
MgCQO3+CaCO3—MgO+Ca0+2CO,
Mg(OH),— MgO+H,0

OpHUM 3 MEPCIIEKTUBHUX HAMPSIMKIB € OTPUMAHHS MarHid OKCUy 3 O1modiTy.
MoxuBICTh 1 €(EKTUBHICTh TAaKOTO BUKOPUCTAHHS IBOTO MiHEpaldy JJOBeicHa
MpoeKkToM “BHpoOHUIITBO MarHi€Boi cupoBMHU Ha ocHOBI [lonTaBchkux 01mo¢iTiB”,
po3pobieHomy I[HCcTUTYyTOM THTaHy (M. 3amopixoks). 3a ckiamoMm Oimodit — 1e
XJIOPMarHi€BUN KOMIUICKC, SIKUM BMIIIY€ MIKPOEIEMEHTHU: KaJliid, Kajblii, HATpiH,
MiJib, 3aJ1130, KpEMHIH, TUTaH, MOIIOIeH, JIiTii, O0p, OpoMm, o/ Ta iH.

Bimodit BimpisHAeThCS MyXKe BHCOKHM BMicTOM MarHifo (1o 99 r/am’). Came
11e, 00YMOBJIIO€ BJIACTUBOCTI Oimodity Ta cepy Moro 3acTocyBaHHS, KA OXOILTIOE
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Mai)ke BCIO TOCIOAAPCHKY MiSUTBHICTH JIIOJAWHH: SK CHPOBWHA JJII OTPUMAHHS
METAJIEBOI0 MAarHilo, 3acCTOCYBaHHS B METalyprii, 1€ BUKOPHUCTOBYETHCS IS
BUPOOHHUIITBA BOTHETPUBIB, B TEXHOJOTIYHUX IIpollecax OTPUMAaHHS THUTaHY,
BaHAJII0, XpOMY, a TaKOXX B €HEPreTUYHIM, eIEeKTPOTEXHIUHIN, HAPTOBIH, XapUOBiii,
noirpadivyHiit Ta JErKid MPOMHUCIOBOCTI, Y MEAUIIMHI i CUIBCHKOMY T'OCTIOIapCTBI.

Ha cporomni y cCBiTi BigOMO JHIIe TpW pojaoBHUINa OimodiTy, 110
po3po0stoThes. | HaltOLIbIIEe 3 HUX, a TAKOXK HAWTIHOIIE, 3aTypUHCHKE POIOBUIIIE,
3HaxoAuThCs B [lonraBchkoi 00macTi.

Meta. MeTtoro poOOTH € AOCTIIHKEHHS MPOIECY OCAKCHHSI MarHid OKCUIY 13
O0imodiTy, MONIIYK ONTHUMAJILHOIO CIIBBIAHOIICHHS OimogiT:BoAa B IHTEpBai
1:10-1:100, sixe 103BOJISIE TOCATTH MAaKCUMAJIBHOTO BUXO/y MarHiil T1IApOKCUY.

Marepiaau ta meroau. /[[ns mociigy B3sATO po3uuH OimIoQiTy, O MICTUTh
24% MgClI, Ta momano BoAy 3 00’€MHHMMH CIiBBigHOIIEHHAMHU OimodiT:Boaa 1:100,
1:75, 1:50, 1:25, 1:10. Otpumanuii po3ur o0poOmsiBcst 20%-BUM BOJHUM PO3YUHOM
amoHlaky 11 orpumaHHs ocany Mg(OH),. IlotiM po3uuH QUIBTpYBaIM Mij
BaKyyMOM, OCaJl IIPOMUBAIIM Ta BUCYIIyBamu mpu temmeparypi 105 °C, i mignaBamu
MpoXKapioBaHHi0 Tpu Temmeparypi 600 °C mas orpumamms kpuctamis MgO.
OTrpumaHHsT MarHii  OKCHUIy  BIIOYBA€ThbCs 32  HACTYMHUMU  XIMIYHUMHU
MEPETBOPECHHSIMHU:

MgCl,+2NH;OH=Mg(OH),|+2NH,CI
Mg(OH),— MgO-+H;0
brok-cxema mnpoiiecy oTpuMaHHs MarHii okcuay 3 Oimodity B 1a00paTOPHUX

yMOBax HaBEJEHA Ha PUCYHKY 1.

O0poOka po3unHy QinpTpyBaHHs
oimodirty 20%- OTPUMaHOTO
BHUM PO3YHHOM PO3YHHY L Cyuika [poxaproBanHs
aMOHIaKy IpH BaKyyMOM Ta OTPHMaHOTr0 CYXOro ocajy npu
t=70-80°C, pH HPOMHUBAHHS ocajy mpu t=600°C npotsrom
=10,5-11Ta ocajy raps4or t=100-105°C 1 rox.
nepeMilryBaHHi THCTUIBOBAHOIO

npotsarom 60 XB. BOJIOIO

Pucynok 1. Biiok-cxema npouecy OTpUMAHHS MAarHii okcuay 3 Oimodiry B

JIa0OpaTOPHUX YMOBAX
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PesynwTaTu gocniaiB 3BeAeH1 B Tabnmii 1.

Taoaunsg 1

Buxix martiii OKkCHay B 3aJI€2KHOCTI Bijl CTyNEeHIO po3BeeHHs OimogiTy

Ne | Kumekicte | KuipkicTs Bwmict PospaxynkoBuit Buxin Buxin
3/m | BoaW, Ma | Oimodity, Margim BUXI1J] Mardii Martiu Marim
MIT XJIOPHUTY, OKCHIY, T OKCUIY,T | OKCHIY,
r %
1 1500 15 45 1,90 0,12 6,32
2 1500 20 6 2,53 1,20 47,43
3 1500 30 9 3,79 1,27 33,51
4 1500 60 18 7,58 2,12 27,97
5 1500 150 45 18,95 5,01 26,46

3 HaBeneHOi TaONWIll BUJHO, IO MaKCUMaJbHUM BUXIJ MAarHiid OKCHIY
CIIOCTEPITa€ThCS MIPH CITIBBIIHOIICHH] 1:75.

BucHoBKku. Maruiii OKCH/Jl € HIHHOIO PEYOBUHOIO, SIKa 3HAUIIIA BUKOPUCTAHHS
B Oarathox cepax >KUTTS, 30KpeMa B MEAMIMHI, HaTomepepoOIll, METATYyprii Ta
iHmmX. OIHUM 3 HEIOPOTMX Ta MEPCIEKTUBHUX BHJIIB CUPOBUHH JJII OTPUMAHHS
MarHii okcuay € O1moQIT, SKUi BIAPI3HAETHCS BUCOKMM BMICTOM MAarHiro 1 NOKJIaau
skoro € B UYepHiriBcbkiit Ta IlonraBchkiit oOnacTsx (3aTypuHCbKE POIOBHUIIE B
ITonTaBchkiii o6nacTi € HaWOUTBIIMM B CBiTi). B mabGoparopHux ymoBax Oyiio
MPOBEJICHO JOCIIINA 3 BU3HAUYCHHS ONTHUMAJIbHOTO CITIBBIJHOIIEHHS KOMIIOHEHTIB B
po3unHi OimodiT:Boja JUIsl AOCSITHEHHS MaKCHUMAJIBHOTO BHXOAY MarHiii OKCHIY.
BcranoBiieHO, 110 ONTUMAJIBLHUM € CIIBBIAHOIIEHHS Oimodit:Boja 1:75. Buxoasuu 3
bOTO HEOOXITHO TMPOJOBXKYBATH TOIIYK ONTHUMAJIbHUX MapamMeTpiB MpoIecy
MarHii po3unHy Oimodity s JOCSTHEHHS

OCaDKEHHS TIAPOKCUIY 3

MaKCHMAJIbHOTO BUXOAY LJIBOBOTO MPOIYKTY.

JIITEPATYPA
1. bimodgit / A. . Pagzusimn, JI. A. Ilpuctinceka // Exuumxnonemis
CyuacHoi VYkpaiam [Enextponnmit pecypc] / Pemkon. : 1. M. [I3100a,
A. L. Kyxoscbkuit, M. T'. Kenesnsk [Ta iH.] ; HAH Vkpaiau, HTII. — K. : [ncturyr

eHIuKIoneanIHnX pociimkeas HAH Ykpaiau, 2004.
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OCOBJIMBOCTI BUKOPUCTAHHSA OB’EKTIB JOIMMOBHEHOI
PEAJIBHOCTI YYHSAMU CbOMHUX KJACIB HA YPOKAX XIMII

ba3suineBcbka Okcana,

K.IL.H., JIOIEHT,

KocTtioukoBa Katepuna,

CryneHt

KomyHnansHU# 3aKma BUIIOT OCBITH
JIHIMpoBChKa akaaeMisi HEepepBHOI OCBITH
JIHimponeTpoBChbKO1 00J1aCHOT paau

M. JIHimpo, YkpaiHna

Beryn. / Introductions. 3actocyBaHHS HOBITHIX TEXHOJOTIH Tix dYac
HaBYAJILHOTO IPOIIECY, 320X0UY€E YUHIB O HABYAHHS Ta HaJa€ HOBI MOMJIMBOCTI JJIS
nenaroriB. OgHUM 13 NPUKIAAIB 1HHOBAIIM € OO0 ’€KTH JOMOBHEHOI PEajbHOCTI.
3acTocyBaHHS iX Ha ypOKax XiMii JJisi Y4HIB CbOMUX KJIAciB, IO3UTHUBHO BIUIMBAE Ha
HaBYaHHS, MiABUIYIOYH Horo edekTuBHICTh. OJNHIEIO 13 mepeBar € 3abe3reueHHs
BI3yaJIbHO-IHTEPAKTUBHOIO CIPUMHATTA CKIAJHUX KOHUENIINA, TaKUX SK XIMIYHI
mpoiiecu Ta peakuii. B pe3ynapTaTi Woro, y4Hi ChOMHX KJIACiB MAarOTh 3MOTY
MOTJIMOUTH CBOI 3HAHHS B TAKUX MOHATTAX SK MOJICKYJISIPHI CTPYKTYPH Ta MPOBECTH
BI3yaJIbHE CIIOCTEPEXKEHHS 3a XIMIYHUMHU €KCIIEPUMEHTAaMU Y  JIONMOBHEHIN
peanbHOCTI, IO JOTIOMOXE M Kparie 3p03yMITH Ta 3amam’ siTaTH MaTepiall.

Ennuknonennyni 3HaHHS, BTPATWJIA CBOIO IIHHICTh Y CYYaCHOMY JKUTTI, JIi€
raJKETU CTAlOTh BCE OUTBIN PI3HOMAHITHUMU, a KUTBKICTh 1H(OpMAIi 3017bITy€ETHCS
moiHa. CucteMa OCBITH 3MIHIOETHCS T BIOCKOHATIOETHCS IIOPOKY, 1100 MTH B HOTY
3 YacoM, 1 Ma€ Ha METI HaBYaTH TOMY, IO € aKTyaJbHUM 1 I[IHHUM 3apas.
KommneTreHTHICHO OpieHTOBaHe HaBYaHHs Oepe Ha cede Bei i Bukiauku [1, ¢. 27].

Tak 1 cyyacHI METOAM BUKJIaJaHHSA XIMIi HEMHCIUMI 0e3 BIPOBAKCHHS
Cy4aCHHMX TE€XHOJIOT1H, O/IHIEIO 3 SIKUX € JOMOBHEHA peabHICTh. ChOTOAHI TOTIOBHEHA
PEANBHICTh MOCIJIa€ 3HAYHE MICIIE Cepell MPOBIMHUX TPEHIB CyYaCHUX TEXHOJIOTIH
HaBYaHHS XiMmii JJIS y4HIB ChOMHUX KiaciB. OjHak, Ha kajib, OUIBIIICTH BUWTEIIIB

CTUKAIOThCA 3 TPYAHOUIAMH Ta XWUOHUMH YSBICHHAMU TMPO HEOOX1THICTh
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BUKOPUCTAHHA CydacHUX TexHojorid. lle moB’s3aHO 3 TUM, IO JOMOBHEHA
pealIbHICTh HACTUIBKM TEPEKOHJINBA, IO ii BaXKO BIAPI3HUTU BiJ PEATbHOCTI
[3, c. 32].

Meta po6otu. / Aim.Xiwmisi, Sk HayKka, B CBOIO Yepry, MOTpeOye ITOTIOBHEHHSI
TEOPETUYHOTO MaTepiaiay, UTIOCTpalisiIMU Ta CIICHialbHOK HAOYHICTIO. AJDKE, Ha0UH1
Ta BIAMOBIIHO 0OpMIICHI HaBYAJIbHI MaTepialid I0MOMararoTh YUYHSIM CbOMUX KJIaciB
e(peKTUBHO 3aCBOIOBATH 3HAHHS NP0 PI3HOMAaHITHI XIMIYHI TMPOLIECHM Ta SIBUIIA,
OyJI0BY XIMIUYHHX CITOJYK, MEXaHI3MHU iX B3a€MOJIiH Ta HaBKOJMIIHIHN cBIT [1, c. 28].

BrpoBamkeHHs1 00’€KTiB TOMOBHEHO! PEeaTbHOCTI y BUBUYEHHSA XiMii, I03BOJISIE
YYHSIM ChOMUX KJIaciB MOOAYUTH MOJIEKYJIH, peakiiii Ta npouecu y popmari 3D. o6
OTpUMATH JOCTYH 0 BCHOTO I[OT0, IM JIOCTaTHHO MaTH CMapT(OH Ha MmiIaTdopmi
Android 1 3aBanTaXUTH MOO1TBHMM H0AaTOK [3, c. 33].

JlomoBHEHa peaNbHICTh — 1€ CHUCTeMa, SKa JOMOBHIOE (I3UYHHUM CBIT
nu(pOBUMH JAHUMH, 110 HAJAKOTHCS B PEKUMI PEaJIbHOTO 4acy, 0OUUCIIOBAIbHUMU
MpUCTPOsIMU (cMapT(OHAMH, MJIAHIIETAMH, OKYJIIpaMU JOMOBHEHOI PealbHOCTI). A
TaK0X, BBAXKAETbCS CTPYKTYPHHM €JIEMEHTOM 3MIIIAHOI PEanbHOCTI AJS 3JIUTTS
peaJbHOrO Ta BIPTYaJbHOIO CBITIB, /e HA HABKOJIMIIHE CEPEAOBUIIE HAKIAAAIOTHCS
neBHI (hparMeHTH BipTyasibHOI 1H(MOpMAaIlii, Taki K rpadika, 3ByK Ta aHiMarlis, 10
JI03BOJISIE  TOBHICTIO ~ 3pPO3YyMITH  MEXaHI3MU  XIMIYHUX  peakiliii, Npuposy
(h13UKO-XIMIYHUX SIBUII Ta MOJIEKYJISIPHUX CTPYKTYp [3, c. 35].

Marepianu ta meroau./Materials and methods.Teopetnuni — npoBeaCHHS
aHaii3y HaAyKOBO-TIIEJAroriyHol JITEpaTypud 3 NUTaHHS MpoOiaeMu (popMyBaHHs
MPEAMETHOI KOMIETEHTHOCTI 3 XIMii B YUHIB ChOMHUX KJIACiB 3ac00aMU BUKOPUCTAHHS
00’€KTIB JTIOMOBHEHOI pEaNbHOCTI, EMITpUYHI — po3poOKa eKCIePUMEHTAIBHOI
METOJMKN BUBYEHHS TeMU «XIMIUHI peakI(ii», TBOPYl KOMIIETEHTHICHO-OPIEHTOBAHI
3aBAaHHS Ta TPOBEJACHHS JIarHOCTUYHUX 3Pi3iB; MaTEeMaTHUKO-CTATUCTHYHI —
MPOBEJCHHS 0OpaxyHKIB y BIJICOTKOBOMY CITIBBIJIHOIIEHI HAa KOHCTaTyBaJbHOMY Ta
(dbopMyBaTbHOMY eTarnax J0CIiIKeHHS.

Pe3yabTaTtn Ta o6rosopenns./Results and discussion. Croroi, icHye miia

HU3Ka TPUCTPOIB JJIA BIATBOPEHHS JOMOBHEHOI peasbHOCTI. J[JI1 1bOro MOKHA
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BUKOPHCTOBYBATH Maif>ke BCl Cy4acHI MPUCTPOI, 30KkpeMa cMapT(HOHHU Ta IUIAHIIETH,
AK1 € TIOPTATUBHUMH MPHUCTPOSIMH 1 € y KOXKHOTO yUYHS 3arajbHOOCBITHBOI IIKOJIH.
JlonoBHEHa peanbHICTh, 000B’I3KOBO MOBUHHA OYTH OCHAIllEHA TAKUMU IPUCTPOSIMH,
aK patamkd, aucruiei, GPS-kamepw, mporiecopu, akceIepoMETpH, TIPOCKOMH Ta
udposi komracu [3, c. 36].

PosrnsiHeMo ~ pos3moniia  MPHUCTPOIB  JOMOBHEHOI  pEajbHOCTi,  fKi
BUKOPUCTOBYIOTHCS JUIsl BUKJIQJAAHHS XiMii yUHSIM CbOMUX KJjaciB [2, c. 110-111]:

- MOOUIBHI IPHUCTPOI — IO MOOILTBHUX MPHUCTPOIB BIAHOCATHCS cCMapT(OHU

Ta IJIAHIIETH, 3 SKMMH 3HaHOMI BCi;

nonoBHeHl okyisipu Google Glass, Meta2 Glass, Laster SeeThru Tta
Laforge AR Glass (11 mpucTpoi BHKOPUCTOBYIOTH Jisi MEPEBIPKU IOBIJIOMIICHD,
CHUHXPOHI30BAHHX 31 CMAPT(OHIB);

- AR-nipuctpoi — sickpaBuM mnpukianoM € HarojoBHui aucmedr (HUD),
AKUW Tiepenae NaHi Ha nosie 30py (AR-mpuctpoi npusHaueHi JJisi 3aCTOCYBaHHS B
OCBITI, aBiallii, BAPOOHHUIITBI Ta CIIOPTI);

- mucruiei Bipryamzaiii (VRD), npaltoroTe Ha cTBOpeHHS 300pakeHHs Ta
J1a3epOM MPOEKTYIOTh MPOMEHI SK1 JIIF0Th Ha OKO JIIOJUHM (1151 cucTeMa, POKyCyeThCs
Ha SCKpaBUX 300paxKeHHsX, 3a0e3medye BHCOKY KOHTPACTHICTh 1 pO3IUIBHY
3JIaTHICTH 1 MPU3HAYEHA ISl MPAKTUYHOTO 3aCTOCYBaHHS);

- AR-iH31 — 1Bl BEJIMKI KOMIAHIi, 110 PO3pOOJISAIOTh TaKl «PO3yMHID»
miH3M, — Samsung 1 Sony. Samsung po3poOisisie 00’€KTHBH, SIK aKcecyapu IS
MOOUIBHMX TPHUCTPOIB, TOA1 SIK Sony po3podiise 00 €KTUBH, K OKpEMI MPHUCTPOI 3
MOXJIMBICTIO 30€piraHHsl Ta 3aXOTUICHHS JaHUX.

TexHomoris TOMOBHEHOT PEAIbHOCTI B OCBITI YKpaiHu, mepeOyBae JuIlne Ha
MOYAaTKOBOMY €Talll CBOIO PO3BUTKY 1 MOTpeOye aKTUBHOI IHTErpaiii B OCBITHIN
MIPOIIEC, TTOKU € TIEPCTICKTUBHU JJISI PO3BUTKY.

BrpoBamkeHHST TEXHOJIOTIT JOTOBHEHOI PEAJbHOCTI Yy HaBYaHHS XiIMil st
VYHIB CHOMHX KJIaciB, MOK€ IMIJBUIIUTH MOTHUBAIlII0O Ta 1HTEpEC 1O HaBYAHHS, a
TaKOX TMOKPAIIUTU SKICTh OCBITU. OCKUIbKH, Oa)kaHHS CyYaCHUX YYHIB BHUBYATH

HOBITHI 1HTE€pPaKTHMBHI (PYHKIi Ta TEXHOJOTI MOCTIMHO 3pOCTa€, 3BUYHI ISl HHUX
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nanepoBi MiAPYYHUKH MOBUHHI OyTH 3aMiHEH1 HOBITHIMU TE€XHOJIOT1SIMH, TAKUMHU SIK
00’€KTH JOTMIOBHEHOI peanbHOCTI [2, ¢. 111].

BucnoBku./Conclusions. TakuMm 4uHOM, JOMOBHEHA PEANbHICTh € OTHIEIO 3
HOBITHIX TEXHOJOTIM Bi3yani3almii HaBUaJbHUX MaTepianiB. Ha nHamy aymky,
BUKOPHUCTAHHS 11€1 TEXHOJIOT1] MOYKE 3HAYHO MiABUINUTH €(PEKTUBHICTh CIIPUHHSATTS
HOBOi 1HQoOpMalli y4HSIMH CbOMHUX KjaciB. OO0’€KTH JOMOBHEHOI pealbHOCTI,
MOTHBYIOTh YYHIB [0 HaBYaHHA 3 BHUKOPUCTAHHSM PI3HUX METOMIB Bi3yaJbHOI
perpe3eHTarlli, J03BOJIAI0Th MEPEHECTH YaCTUHY JOCIITHUIILKOI pOOOTH Y BijIaieH]

JIOKaIlii Ta MOKPAIyI0Th YMOBH HaBUYaHHSI.
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Abstract. This article is devoted to the results of research on the recycling of
MC-3 waste paper. MC-3 waste paper is a high-quality secondary resource, as it
consists of books, magazines and archival papers, but the presence of typography
paint in it limits the possibility of using this secondary raw material. The results of
the research presented in the article are the conversion of fatty-waxy substances into a
soluble state by the alkaline boiling method, which are considered as binders of
typography paint contained in MC-3 waste paper, and by emulsifying the dissolved
binders under the influence of surfactants, and making them extracted from the fiber
are presented.

Key words: MC-3 brand paper, alkali, typography paint, capillarity and degree

of polymerization.

Introduction. In 1960, newsprint production from 100% improved waste
paper pulp was started in New York. By 1997, more than 800 improved waste paper
pulp production systems were put into operation around the world. The large number
of technological schemes requires their division into classes:

1. By the type of technology used to improve the quality of pulp fiber

(washing, flotation or a combination of both);
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2. According to the number of technological cycles and water use in the
corresponding scheme (from one to three).

In recent years, two-cycle systems have been proposed for the extraction of
waste paper fiber with improved quality. In addition, there are three-cycle systems for
the production of high-quality waste paper pulp from low-quality waste paper. It
should be said that all systems have decolorizers, with the help of which
contaminated filtrates are cleaned. Purification of filtrates allows them to be reused in
production cycles.

The disadvantage of the method is that the ash and paint particles are not
completely removed from the mass when waste paper fiber is prepared according to
one-cycle schemes based on flotation. In the three-cycle scheme, complete removal
of random waste from the mass is achieved.

Dispersion and bleaching in two stages, as well as flotation in the third stage,
are unique aspects of the three-cycle production technological scheme.

It should be said that the quality indicators of improved waste paper fiber
prepared by the three-cycle scheme from mixed waste paper raw materials of a
certain quality office are very similar to the quality indicators of primary fiber
(mechanical pulp and technical cellulose). similarity has been determined [1].

In addition to improving the quality of waste fiber, economical use of
electricity and chemicals in the implementation of the technological process is also an
important factor [2].

The study of the possibilities of obtaining waste paper mass with improved
quality based on the scheme, which includes waste paper processed semi-dry in the
disperser instead of the standard wet method, is reflected in the work [3]. Effective
conditions for separation of semi-dry waste paper into fibers have been determined.
Different parameters of waste paper processed by the semi-dry method than the mass
processed by the wet method were determined. The expediency and possibilities of
replacing the traditional wet processing of waste paper with semi-dry processing are
shown. This allows to significantly simplify the technological scheme of its

processing.
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Experiment results. Boiling process was carried out in different
concentrations of alkali to extract typography paint from MC-3 waste paper. Based
on the results of the experiment, the temperature of the printing ink extraction process
from the waste paper mass was taken as 900C, and the duration as 50-60 minutes.
The degree of polymerization of cellulose and the copilarity of paper casts were
checked as indicators of the quality of MC-3 paper. The results of the study are

presented in Figures 1-2.
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Figure 1. The effect of alkali concentration on the degree of polymerization of

raw materials (Note: t= 90°C; = = 50 minutes)
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Figure 2. The effect of alkali concentration on the capillarity of paper castings
(Note: t= 90°C; z = 50 minutes)

From the data presented in the pictures, it is observed that the degree of
polymerization slightly decreases and capillarity increases with the increase of alkali
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concentration. Since increasing the concentration of alkali over 2% led to a sharp
decrease in the degree of cellulose polymerization, its amount of 2% was accepted as
the optimal concentration.

The increased capillarity of the samples can be explained by the destruction of
the film-forming agent in the typography paint under the influence of alkali. The
capillary rise of the liquid in the samples occurred as a result of the transfer of
oleic-fatty-waxy substances from the paper to the solution as the concentration of
alkali increased. It was observed that the degree of polymerization of cellulose was
also sharply decreased, while the decomposition of the printing ink was achieved
when the concentration of alkali increased. The reason for this is the breaking of
hydrogen bonds in the cellulose macromolecule under the influence of caustic alkali
at high temperature. Therefore, in order to reduce the temperature of alkaline
processing, the effect of temperature on the process was studied, keeping the

concentration of alkali at 2%. The results are presented in Table 1.

Table -1
Effect of process temperature on waste paper quality indicators
Process temperature, °C Degree Of_ Capilla_rity of paper
polymerization castings, mm
40 960 2
50 920 2
60 900 3
70 800 3
80 790 4
90 800 7

Note: Cnaon = 2.0%; T = 50 minutes

From the results presented in the table, it is observed that the degree of
polymerization of cellulose has a high value at a low temperature of alkaline
treatment, but the capillary rise of the liquid in the samples is observed only when the
process is carried out at a temperature of 90°C.

Conclusion. This research paper presents the results of research on the
processing of MC-3 waste paper. Based on the conducted studies, it was

recommended to process in a 2% solution of NaOH at a temperature of 800C in order
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to facilitate the process of separating typography paint from MC-3 waste paper.
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BILJIMB U®POBI3AIIIT HA TPOLECH AJOIIIIi TBAPUH

Farafonova Alina Dmitrivna
Master’s student
West Ukrainian National University, WUNU

Beryn. IlpoGnema Oe3npuTYyIbHUX TBapUH € OAHIEID 3 HaWMaKTyaIbHINIHAX
COLIIAIbHUX 1 EKOJIOTIYHMX BHUKIHMKIB cydacHOCTi. Ll{opoky MinbliOHM TBapuH Yy
BCHOMY CBITI 3aJIMIIAIOTECS 0€3 TOMIBOK, a 0araro 3 HUX MOTPAIUIAIOTH 10 MPUTYIKIB
a00 3anuiarThes Ha Byaull. Lle cTBoproe 3HauH1 MpoOIeMU HE JIUIIE sl TBApHH,
ane ¥ I CyCHUIbCTBA 3arajioM: OE3MPUTYJbHI TBAPUHU MOXKYTh CTaTH >KEpTBaMU
HACUJIbCTBA, MIJBUIIYIOTh PU3UK PO3MOBCIOHKEHHS 1H(GEKIIHHUX XBOPOO, a TaKOX
afMOXXyTh CTBOPIOBAaTH J10/IaTKOBE HABAaHTA)XCHHS HAa MYHILMIAJIbHI Ta TPOMAJCHKI
pecypcu. BiamoBigHO, OJIHIED 3 OCHOBHUX CTpaTerii 3MEHIIEHHS KIJIbKOCTI
Oe3NpUTYIbHUX TBAapUH € IX aJOMIlisl — Mpolec Nepeaadi TBapUH Y POAUHH, SKI
3[1aTH1 PO HUX MIKITYBaTUCA.

[Tpouec agomnuii 3aBxau OyB CKIaJAHUM 1 TpyroMmicTkuM. Ilputynku 3a3Buyait
MaroTh 0OMEXEH1 PeCypCH, 0 BIIJIMBAE HA TXHIO 37]aTHICTh €()eKTUBHO KOMYHIKYBAaTH
3 MOTEHUIWHUMH OmiKyHaMmH. [[o Toro >k, TpaauuUiiHI MiIXOAH, Takl K (i3UYHE
BIJIBI/IyBaHHSI TPUTYJIKIB, OTOJIOIICHHS B ra3erax 4 IHIIUX Melia, 4acTo HE €
JIOCTaTHbO €(EKTUBHUMHU Yepe3 BY3bKUH OXOIUIeHHs ayauTopii. BogHouac, Gararo
TBApUH 3AJIMIIAIOTHCS HEMOMIYEHWMH, OCKUIbKM TOTEHLIMHI OMIKYHH MOXYTh HE
MaTH JIOCTYyMy 70 iH(pOopMaIlii po HUX.

3 pO3BUTKOM HU(PPOBUX TEXHOJOT1M 3HAYHO 3MIHWJIMCS TMIIXOAU 1O BUPILICHHS
comianbHUX mpobiem. [udposizaliist BXOIUTH y pi3Hi chepr KUTTS, BKIIOYAIOUU TaKi
COIllaJIbHI 1HIMIATUBH, SIK agomIlis TBapuH. BebO-mmatdopmu, MOOIIBHI JOJATKU Ta
1HII UUQPOBI THCTPYMEHTH BIAKPUBAIOTH HOBI MOXKJIMBOCTI JJII KOMYHIKAIli MIX
MPUTYJIKAMH Ta JIIOIbMH, SKI XO4yTh BCHHOBUTH TBapuH. Taki mmiatdopmu
J03BOJISIIOTh MOTEHUIMHUM OMIKyHaM JIETKO Meperisaard iH(opMalliio npo TBapHH,
OTPUMYBATH JACTaNbHY 1H(POPMAIIIO MPO IXHIO 1CTOPIIO, 370POB’S Ta TOBEMIHKY, a

TaKOXK OpaTy ydacTh y Tpoleci alonilii, He BUXOASUHU 3 IOMY.
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[Mudposi mnardhopMu TakoK ONTHMI3YIOTh CcaM MPOLEC aaoMilii, pobasun Horo
OUTbII 3pYyYHUM 1 IIBUAKAM. [HCTpyMEHTH ISl TOIIYKY, (pinbTpamii 3a pi3HUMHU
KPUTEPISIMU, CHCTEMa 3BOPOTHOTO 3B'S3Ky 3 TNPUTYJKaMH Ta 1HTerpamis 3
COLIIAIFHUMHU MEpeKaMU 3HAYHO 30UTBIIYIOTH IIAHCHU AJsl OE3MPUTYABHUX TBapUH
3HAUTH HOBUM [IM. 3aBISKM TaKUM PIIIEHHSM, 3HAUHO PO3MIMPIOETHCS reorpadis
NOTCHIIIMHUX  ONIKYHIB, a TPUTYIKA MOXYTh IIpaifoBaTd €(EKTUBHIIIE,
BUKOPUCTOBYIOUM CBOI pecypcH Uil JOTIALY 3a TBAapUHAMHU 3aMICTh YHPaBIiHHS
aJMIHICTPATUBHUMH 3aBJaHHSIMHU.

Takum unHOM, 1M POBI3aIlisa BIAKPUBAE HOBI TOPU3OHTH IS IPUCKOPEHHS Ta
MOKpAIEHHS MPOIIeCy ajomiii Oe3NPUTYTHHUX TBAPUH, IO € KPUTUYHO BaKITMBUM
JUTSL 3HUKEHHS KUTBKOCT1 O€3JJOMHUX TBAPHUH Ta MOKPAIIEHHS iXHBOT SIKOCT1 JKUTTH.

Mera poOoTu. OCHOBHOIO METOIO IIi€i POOOTH € TMPOBEIACHHS aHATI3y
cydyacHUX IUQPPOBUX IIAaTHOPM, TaKUX SK BeO-CalTH Ta MOOLIbHI JOJIaTKH, 1 OIlIHKA
iXHBPOTO BIUIMBY Ha IPUCKOPEHHS NPOLECY aaoMiii Oe3NMpUTYIbHUX TBapHH. Y
Cy4acHUX yMOBaX IU(POBI TEXHOJOTIi CTAlOTh HEBIA'€MHOIO YaCTHUHOIO YIPABIIIHHS
NPUTYJIKAMH Ta OpraHizaimiii, 1[0 3aiMarOThCS AaJOIIII€I0, OCKUIBKHM BOHHU
JOTIOMararoTh 3HAYHO CIPOCTUTH Ta MPUCKOPUTH KOMYHIKALII0 MK MPUTYIKAMU 1
MTOTEHIIIMHUMU OTIIKYHAMH.

[le mocmimKeHHs] Ma€ Ha METi JETadbHO PO3TISHYTH TPYU HAMOUTBII MOMYJISPHI
LHeHTpu Ta Miargopmu Ui ajomiii TBapuH B YkpaiHi, Taki sik Sirius Shelter,
UAnimals Tta Happy Paw. VYV poGori Oyno mnpoBeAeHO [eTalbHUNA aHali3
(YHKIIOHATBHUX MOXJIMBOCTEM LMX IUIATGOPM, IiXHIM BIJIMB Ha €(EKTUBHICTDH
Mpolecy MOIIYKy HOBUX JOMIBOK I TBapWH, a TaKOX BU3HAUECHO TepeBaru s
KOPHUCTYBauiB, L0 MOJIETIIYIOTh B3a€MOJII0 3 cucTeMamu. Ha oCHOBI 11bOTO aHamizy
Oyn0 chopMynTpOBaHO BUMOTH 10 MailOyTHHOTO MPOEKTY 3 KOMI'IOTepHU3allii EHTPY
aforiii 0e3NpUTyILHUX TBAPUH.

Marepianu Ta  MeTOoAM. I JOCATHEHHS  METH  JIOCIHIJKCHHS
BUKOPHUCTOBYBAJIMCS TaKl MaTepiaiyd Ta METO/IH:

1. OyHKITIOHATHHUHN aHai3 TuIaTopm:

o BuBueHHs OCHOBHMX (yHKIIN T1u1argopM, BKIIOYAIOYM MOLIYK 1
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GbinapTpallito TBapuH, 1HTEPAKTUBHICTh KOPUCTYBALIBKOTO 1HTEp(deicy, MOXKINBOCTI
KOMYHIKaIlli 3 MPUTYIKaMH Ta BOJOHTEpPAMH, JOCTYN 0 JOJATKOBUX MOCIYT
(KOHCYyIBTaIIl1, PEKOMEH/IAIIi1 TOIIIO).

o AHami3  3pyYyHOCTI  BUKOPUCTAHHS, IIBHJKOCTI  3aBaHTaXCHHS,
JOCTYIMHOCTI 3 MOOIUIBHUX MPHUCTPOIB, IHTErpamii 3 COLIAJbHUMH MEpEeKaMH Ta
MO>KJIUBOCTI TTOKEPTB.

2. CraructuyHmil aHami3 eheKTUBHOCTI:

o 30ip Ta aHami3 CTATUCTUYHMUX JAHHUX MO0 KIIBKOCTI TBapHH, sIKi Oymu
YCHIITHO BCHUHOBJIEHI Yepe3 IiargopMu, Ta dacy, HEOOX1JHOTO IS MOIIYKY HOBHX
noMiBOK. JlaHi Oyau BUKOpHCTaH1 JJisl BUBHAYEHHS €(PEKTUBHOCTI KOXKHOI II1aThopMu
B KOHTEKCTI IPUCKOPEHHS TPOIECY aOTIIIii.

o [TopiBHSHHA JaHUX MDK IUlaTGopmMamMu Ui BUSBICHHS HaWOUIbII
€()EeKTUBHUX PILLIEHb.

3. BuzHaueHHs BUMOr 10 KOMI'tOTepu3alii HeHTpiB ajomniii: Ha ocHoBI
aHa3y BUABICHUX (PYHKIIIOHAIIbHUX MOXIJIMBOCTEH 1 KOPUCTYBAIbKUX TiepeBar 0yio
c()OpMOBaHO BUMOTHU JO MaHOYTHIX MPOEKTIB KOMIT'HOTepU3allii LEHTPIB aJomii
O0e3nputTynbHMX TBapuH. Lle BkiIouae pexkoMeHaamii 100  MOKpAalleHHs
(GyHKIIIOHATY, 30KpemMa aBTOMATHU3aIlil0 PYTUHHUX TIPOIIECIB, TMOKPAIIECHHS
KOMYHIKAI[li 3 KOpPUCTyBayamMH, ONTUMI3alil0 1HTepdeicy Ta MOXKIIUBICTD
BUKOPHUCTaHHS HOBUX TEXHOJIOT1H ISl MABUIICHHS €()eKTUBHOCTI MPOIECy aAOTIIIii.

Taki marepiaJii Ta METOAU JO3BOJWIM BCEOIYHO OLIHUTU (DYHKI[IOHATLHICTD
ICHYIOUHX IJIaTHOPM 1 COPUITH pO3poOILl OUIbII e(PEeKTUBHUX HU(PPOBUX PILLIEHb TS
KOMIT'FOTepH3allii IEHTPIB aIoMIIii.

Pe3yabTatn Ta 00rOoBOpeHHs. AHaI3 TPhOX MOMYISPHUX TUIATGOpM IS
apomii TBapuH — Sirius Shelter, UAnimals ta Happy Paw — moxa3zas, mo nudposi
IHCTPYMEHTH MalOTh 3HAYHUI MO3UTHUBHUI BIUTMB HAa MPUCKOPEHHS MPOIECY aJ0MIIii
Ta CHPUSIOTH 3MEHILIEHHIO KUIBKOCTI O€3NMpUTYIbHUX TBApUH B YKpaiHi. OCHOBHI
pe3yabTaTH JOCIIKEHHS Ta iX 0OTOBOPEHHS MPEICTABICHI HUKYE:

o Sirius Shelter Hagae edekTUBHI IHCTPYMEHTH JJIsS MOIIYKY Ta BiIOOpY

TBapUH 3a PI3HUMH KpPUTEPISIMU, TAKUMHU SIK BIK, pO3MIp Ta CTaH 3I0pOB'S.
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[Tnargopma moOpe onTUMiI30BaHA JJIT KOPUCTYBAdiB 1 JTO3BOJISE MIBUIAKO 3HAXOMUTH
TBapHH, 5K1 MOTPEOYIOTh HOBUX JAOMIBOK. OJHIEIO 3 KIIOUOBUX IMEPEBAr € HAsIBHICTD
JIeTalbHUX TpodUIiB TBApWH, IO JOMOMAarae OMiKyHaM 3pOOUTH OOIPYHTOBaHE
pIIICHHS.

o UAnimals n1eMOHCTpy€ CUIIbHY IHTETpPAIlil0 3 COLIAJIbHUMH MEpekKamu,
10 JIO3BOJISIE PO3IIUPUTU AyAUTOPIIO Ta 3aJTYyYUTH OUIbIIE MOTEHIIIMHUX OIMIKYHIB.
Jlomatok € 3py4yHUM ISl KOPUCTYBadiB, a MOXJIMBICTH MpPsAMOi KOMYHIKailii 3
BOJIOHTEpAMHU Ta MPUTYIKAMH CIIPOIIy€E TMpolec anomiii. BaxmuBoio nepesaroio €
TaKOX MOXKJIUBICTh 3pOOMTH IMOXEPTBU Ta MIATPUMATH TBApHWH, IO 1€ O1lIbIIE
MOTHUBY€ KOPUCTYBaylB OpaTu y4acTh y nporpami.

o Happy Paw akTUBHO BHKOPHUCTOBYE OCBITHI 1HCTPYMEHTH IS
IIJIBUIIICHHS CBIJIOMOCTI HACEJICHHS MO0 BIIMOBIIAJIBHOTO CTABJICHHS 0 TBapHH,
[0 TO3UTHUBHO BIUIMBA€ Ha TOTOBHICTh Jofed Ao agomiii. Ilmarpopma wmae
IHTYiTUBHO 3pO3yMUIMI 1HTepdeic, 10 3HAYHO IMOJIETIIyE IPOLEC IMOUIYKYy Ta
B1100pYy TBapuH.

OTtxe, mudpoBi mIarGopMu CyTTEBO MPUCKOPIOIOTH MPOIEC AI0MIIIT 3aBISKU:

- ABTomaru3zariii nomyky ta ¢iapTpailii TBApUH 32 PI3SHUMU KPUTEPISIMU,
[0 3HAYHO CKOpPOUYE 4Yac, HEOOXIAHUHN ISl MOTEHIINWHOIO OMiKyHa, 100 3HAUTH
BIJITIOBI/IHY TBapHHY.

- MOoXIMBOCTI MPSAMOi KOMYHIKallii Mi>K BOJIOHTEpaMH Ta MOTEHIIHHUMU
BJIaCHUKAaMHM, 110 yCyBae Oap’epH, MOB's3aHl 3 TPAJAULIMHUMU METOAAMHU MOLIYKY
TBapHH.

- [HTerpamii 3 colliaJbHUMH MEpEeXKaMH, 10 Jla€ 3MOTY IIBHJIIEC
MOIIMPIOBATH 1H(OPMALIIIO TIPO TBAPHUH, SIKI MOTPEOYIOTh HOBUX JOMIBOK, 1 3a1y4aru
O1JIbIIIE KOPUCTYBAYiB.

3a paxyHOK BHUKOPHUCTaHHS LM(PPOBUX IHCTPYMEHTIB Yy TMOpPIBHSIHHI 3
TPAAUIIIHHUMU METOIaMH IIBUAKICTh MpoIiecy aaoriii Mmoxke 3poctu Ha 30—40%. Lle
MOB'SI3aHO 31 3PYUYHICTIO JOCTYIY 10 iH(OopMaIii Ta MOKIMBICTIO 31HCHUTH aJI0MIIII0
Oe3nocepelHbO uepe3 oHNaiH-miatdgopmu. BukopucranHs muppoBuX MmiaaThopm

JI03BOJISIE BOJIOHTEpAM OXOIUIIOBATH OUIbLIY KIJIBKICTh MOTEHIIMHMX OMNIKYHIB Ta
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3HU3UTH KUIBKICTh TBapUH Yy NpUTynkax Ha 20-25% mopivHo.

BucnoBku. Iludposi mnarpopmu CyTTEBO MOKPAIIYIOTh MPOIEC aJOMIlT
TBapWH, TPHUCKOPIOIOYM TMIOIIYK HOBUX JOMIBOK Ta 3MEHIIYIOYH KUIBKICTb
6e3nputynbHUX TBapuH. Kpim Toro, 111 mnargopmu € 3pydHUMH AJIs1 KOPUCTYBaviB Ta
JI03BOJISIIOTH BOJIOHTEpaM €(EeKTUBHIIIE OPTraHi30ByBaTH poOOTy MpUTYIKIB. OnHAK €
I11€ MOKJIMBOCTI ISl IOAAJIBIIOTO BAOCKOHAJIeHH. Hanpukias, iHTerpaisi ITy4HOTO
1HTEJIEKTY JUIs Kpamioro BiAOOpY TBapWH BIAMOBITHO A0 MOTped KOpPHUCTyBaudiB abo
CTBOPEHHS CHCTEMH pEKOMEHJAIlld MOXe 3pOOMTH Tmpolec Ie  OUIbII

1HWBITyalli30BaHUM Ta €()EKTUBHUM.
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INFLUENCE OF CURVATURE OF FLEXIBLE LONGITUDINALLY
STREAMLINED CYLINDER ON WALL PRESSURE FLUCTUATIONS

Voskoboinick Volodymyr,

Dr Sci., Associate Professor

Institute of Hydromechanics NAS Ukraine
Kyiv, Ukraine

Abstracts: The paper presents the results of experimental studies on the
pseudosonic components of wall pressure fluctuation field of the streamlined flexible
extended cylinders. The integral, correlation and spectral characteristics of wall
pressure fluctuations of the towed cylinders are presented. The velocity profile on
axisymmetric bodies becomes more filled with increasing transverse curvature. The
turbulent boundary layer on small diameter cylinders is more saturated with small-
scale vortex structures. The power spectrum of wall pressure fluctuations increases
with increasing cylinder diameter in the low-frequency region and decreases in the
high-frequency region, while the intensity of pressure fluctuations, expressed by the
root-mean-square value, remains practically constant and does not depend on the
diameter of the cylinder being streamlined at a constant Reynolds number. The phase
convective velocity of transfer of vortex structures in a turbulent boundary layer is
higher for axisymmetric bodies with greater transverse curvature.

Keywords: Transverse curvature, turbulent boundary layer, flexible cylinder,

wall pressure fluctuations, spectral characteristics, phase convective velocity.

Introduction.

Researches of turbulent boundary layers on cylindrical bodies in fluid flow are
not as extensive as, for example, for flat bodies. Axisymmetric turbulent boundary
layers have not received the same attention as flat plate boundary layers. This is
probably due to the difficulties in maintaining ideal axial flow over an extended
cylindrical body and preventing sagging or elastic deformation of the cylinders.

However, the study of the effects of transverse curvature has been a focus of works
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(e.g., [1-4]), which have shown that transverse curvature does have a significant
effect on the overall behavior of axisymmetric turbulent boundary layers. It should be
noted that the turbulent boundary layer on a cylinder in axial flow differs slightly
from the boundary layer on a flat plate when the boundary layer thickness is of the

same order of magnitude or smaller than the cylinder radius [5]. When &/a>0(1)

the transverse curvature of the cylinder begins to change the flow characteristics. The
mean velocity profile is fuller and the friction coefficient increases.
Several researches [6-9] have established that there are three important

parameters related to the flow over a cylinder, namely, the transverse curvature

(a” =Ua/v) normalized by the intrinsic boundary layer variables, the boundary layer

thickness ratio (0 /a) and the Reynolds number (Re, =Ua/v) normalized by the
extrinsic variables, where U is the freestream velocity, v is the kinematic viscosity,
u_ is the friction velocity, and ¢ is the boundary layer thickness. Thus, a" and Re,

are Reynolds numbers, where the former is based on the friction velocity rather than

the free-stream velocity, which together with the Reynolds number (Re, =Ux/v)
calculated from the cylinder length (x) are widely used for the hydrodynamic

characteristics of extended cylinders. It should be noted that a large value of a*
usually corresponds to a small 6/a, and vice versa. When the boundary layer
thickness is close to the cylinder radius, this corresponds to the case of a relatively
thick cylinder, on which the boundary layer is comparable to the boundary layer on a
flat plate, and the effect of transverse curvature is insignificant.

The purpose of the research is to determine the influence of the curvature of a
flexible longitudinally streamlined cylinder on the structure of the turbulent boundary
layer and its space-time characteristics.

Research program and methodology.

The researches were conducted at the testing ground of the Institute of
Hydromechanics of the National academy of sciences of Ukraine in a hydrodynamic
channel where there was no shipping. The length of the straight section of the channel

was about 4000 m, the width was up to 50 m and the depth was at least 4 m on its
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Fig. 1. Scheme of arrangement of wall pressure fluctuation sensors
on the surface of flexible longitudinally streamlined cylinders
In experiments conducted on flexible longitudinally streamlined cylinders, an
attempt was made to determine the effect of transverse surface curvature on the
physical processes occurring in a turbulent boundary layer formed on a cylindrical
model. For this purpose, three models with diameters (d =2a) of 16; 29 and 44 mm
were designed and manufactured, with wall pressure fluctuation sensors with a

diameter of d, =1.6-10"° m installed flush with the cylindrical surface. The number

of sensors and their location in the measuring sections are shown in fig. 1. The shell
material of these three models was the same, that is, a TV-50 tube. All cylindrical
models were air-filled and neutrally buoyant. The methodology and program of
towing tests were identical, and models of different curvature were towed at a depth
of 1.2 m above the water surface. As a result of the conducted research, it was
possible to achieve ratios of the boundary layer thickness to the cylinder radius 6/ a
from 2 to 7, at flow velocities (U ) from 3 to 6 m/s.

Thus, the research used 6 miniature wall pressure fluctuation sensors on a
cylindrical model with a diameter of 16 mm along its longitudinal axis, 13 wall
pressure fluctuation sensors on a 29 mm model, and 8 sensors on a 44 mm model.
Miniature sensors were installed flush with the streamlined surface of the cylindrical

models both one by one in the case (fig. 2a) and in the correlation blocks (fig. 2b). The
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sensitivity of these sensors was (5-6) nV/Pa in the frequency range of (2-2000) Hz.

|

|

|

|
g23

Fig. 2. Scheme of arrangement of wall pressure fluctuation sensors in the block

for one sensor (a) and in the correlation block for four sensors (b).

The researches were conducted for towing velocities from 3 m/s to 6 m/s,
which corresponded to Reynolds numbers calculated along the length of the
cylindrical models to the installation site of the wall pressure fluctuation sensors,
10" <Re, =Ux /v <10°.

Research results.

The mean velocity profiles of turbulent boundary layers formed on flexible
longitudinally streamlined cylinders are calculated using the dependencies presented
in [10] for different parts of the boundary layer.

The turbulent boundary layer on a cylinder can be represented as follows:

j (1);

y’ (1+ ; j:‘f +e><p(—k8)[exp(ku+)—1— u* == (ku*y —E(W)ﬂ’ @)
2a" 2 6

1)  viscous sublayer, 0<y* <7

u+:y+(1+ y

.
2a"

2)  buffer zone, 7<y* <30

where k =0.4; B=5.10;
3)  logarithmic region, 30 < y* <1000

ut :%In{y+£1+ 2§+H+ B, (3

where for a smooth cylinder B=5.10, and for a rough one B = —%In k' +8.5,
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where k' =k.u_/v;

4)  outerregion, 1000<y* <o"

u-u :_iln{y—(u y j}r”(x) {1+cos{7[ +(1+ Y H} (4)
u_ k | o 2a’ k o 2a*

where §* =6u_/v and z(x)=0.62.
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Fig. 3. Velocity profiles of the turbulent boundary layer
The average velocity profiles of turbulent boundary layers formed on flexible
longitudinally streamlined cylinders were calculated using relationships (1-4) and are
shown in fig. 3. Here, curve 1 corresponds to a cylindrical model of d=16 mm

(6 /a=6.5); curve 2 - a cylinder of d=29 mm (6 /a=3.9) and curve 3 - a model of
0 /a=44 mm (6 /a=2.9). The data were obtained for U =4.0 m/s and Re =7.3-10".

As can be seen from these dependences, with an increase in the transverse curvature
of the streamlined surface, the average velocity profile becomes more filled, which
does not contradict the results obtained on axisymmetric bodies in [1, 6, 8, 11].

With a change in the diameter of the studied flexible cylinders, the intensity of
the wall pressure fluctuations, expressed by the root-mean-square value of the

pressure fluctuations, remains practically constant. Thus, the acoustic-hydrodynamic

12
coefficient determined as 7 = ((p’)z) /(pU 2/ 2) Is not a function of the diameter of

the streamlined cylinder and is equal to approximately 7.4-10. The Kraichnan

12
coefficient « =((p’)2) I z,, increases with an increase in the cylinder diameter due
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to the fact that the tangential stress on the cylinder surface decreases with a decrease

In the transverse curvature of the streamlined surface. This follows from expressions:
7,=C,q=0413pU%(Re,) *(Re,) . (5)

where C, is the coefficient of surface friction, g is the velocity head,

q=,U?/2 and Re, is the Reynolds coefficient calculated on the radius of the

cylinder, Re, =Ua/v. Thus, at towing velocity of U =4.0 m/s and Re, =7.3-107, the

Kraichnan coefficient for the studied cylinders is equal to #=3.3 (6 /a=6.5); «=3.7
(6/a=3.9)and «=4.1 (6 /a=2.9).
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Fig. 4. The spectra of wall pressure pulsations
The frequency spectra of wall pressure fluctuations were obtained for
cylindrical models with diameters of 16; 29 and 44 mm. The difference in the
diameters of the flexible cylinders itself affects the power spectrum of the pressure
fluctuations, which is illustrated in fig. 4. The numbers of the curves correspond to

those shown in fig. 3.

Turbulent sources in the inner region (y*<30) contribute to the
high-frequency band of the wall pressure spectrum [4, 12]. Turbulent sources in the
logarithmic region of the boundary layer (from y*>30 to y/ <0.6) contribute to

the intermediate frequency range of the wall pressure. Turbulent sources in the outer

region of the boundary layer (y/6>0.6), including the interface between the

boundary layer and the potential region outside the boundary layer, contribute to the
low-frequency part of the wall pressure fluctuation spectrum [4, 13, 14].
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In contrast to the results presented for rigid cylinders by Willmarth et al. [1],
where at &§/a~4 the spectral youth in the frequency range 1<w =wd /U <10is
slightly higher than in the case of 6 /a~2, we obtained the opposite results. Namely,

with an increase in the transverse curvature of a flexible longitudinally streamlined

cylinder, the normalized power spectrum decreases in the frequency range

0.2<w <5, when passing from &/a=3 to 6/a=7. This indicates that in the
turbulent boundary layer on a 44 mm cylinder, large-scale vortex structures make a
greater contribution to the field of turbulent pressure fluctuations than on a thin
cylinder of d=16 mm, all other flow conditions being equal. In the high frequency
region @ >15, a slightly higher spectral density is observed on the cylinder with
o [ a~7 compared to the case of o /a=~3. But, non-dimensionalization by external
variables in this frequency range is, at the very least, incorrect. Therefore, it seems

inappropriate to draw a final conclusion from the given figure about this particular

character of the change in the power spectrum at frequencies @ >15. Although
qualitatively this does not contradict the physical nature of the development of a
turbulent boundary layer on thin axisymmetric longitudinally flown bodies. Namely,
an increase in the transverse curvature of the surface leads to a decrease in the sizes
of energy-containing small-scale vortex structures near the wall. As noted in [6], the
reason for this is the limited transverse extent of the axisymmetric boundary layer
and, as was previously indicated, an increase in the filling of the velocity profile of
the turbulent boundary layer. The filling of the velocity profile leads to a decrease in
the size of turbulent vortices moving with a given transfer velocity, due to the fact
that this velocity is achieved at smaller distances from the wall (see, fig. 3). The
limited transverse extent of an axisymmetric turbulent boundary layer (at large 6 /a)
Is manifested in the fact that large vortex structures are affected by a transverse

tangential force from the oncoming flow during their transverse movements.
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Fig. 5. The phase convective velocities

An analysis of the mutual spectral densities for flexible cylinders of different
diameters reveals a difference in the phase convective velocities, which are shown in
fig. 5. Here, the numbers of the curves correspond to those shown in fig. 3 and fig. 4.
The phase convective velocity for cylinders of large diameters practically does not
track changes in the transverse curvature (curves 2 and 3). Although in the frequency
range 0.2<w@ <5 there are differences in the phase convective velocities for a
cylinder with 6/a~3 and 4, this difference, of the order of 3%, may be due to
Inaccuracy in determining these characteristics. The data for a thin cylinder differ
sharply from the results for cylinders of large diameters. Thus, the phase convective
velocity for axisymmetric bodies with large transverse curvature is significantly
higher than for bodies of large diameter. This, in principle, should be expected, since
in the boundary layer on a thin cylinder the velocity profile is more filled and vortex
structures of a given scale are transferred with a higher velocity. This, in turn, leads
to the fact that with velocities of, say, about 0.6, such small-scale vortex structures
will be transferred that cannot be registered by our pressure fluctuation sensors, due
to their integrating effect by the sensitive surface. Therefore, curve 1 reaches only
0.74 in the high-frequency range.

Conclusions.

1. It was determined that the velocity profile on axisymmetric bodies
becomes more filled with increasing transverse curvature.

2. It is shown that the turbulent boundary layer on small diameter cylinders
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Is more saturated with small-scale vortex structures.

3. It was established that power spectrum of wall pressure fluctuations
increases with increasing cylinder diameter in the low-frequency region and
decreases in the high-frequency region, while the intensity of pressure fluctuations,
expressed by the root-mean-square value, remains practically constant and does not
depend on the diameter of the cylinder being streamlined at a constant Reynolds
number.

4, It is found that phase convective velocity of transfer of vortex structures
in a turbulent boundary layer is higher for axisymmetric bodies with greater
transverse curvature.
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CTyZIEHTKA

BBenenue. COBpCMCHHO@ Pa3BUTHE BBICOKOKAQYCCTBCHHOI'O

He(TEMPOMBIIITIEHHOTO OYPOBOTO, T€0JIOTOPa3BEI0YHOT0 OOOPYIOBAHUS U 3aMTaCHBIX

gacTel K HEMY, UCXOJs U3 YCIOBUS KOHKYPEHTOCIIOCOOHOCTH Ha MEXIyHApPOJIHOM

PBIHKE MOXXET O0ECHEeYUTh TOJBKO BBICOKMM YPOBEHB PACUETHO-KOHCTPYKTOPCKHX,

PaCUCTHO-OKCIICPUMCHTAJIbHBIX n TCXHOJOINYCCKHUX peHIeHI/If/‘I, KOTOPLBIC

IMPOBCPAIOTCA HA PA3HBIX 3TallaX CO3JaHUA IICPCUNUCICHHOI'O BBIIIC O60py,210BaHI/I$I.
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[ToBblllIeHHE MHTEHCUBHOCTH CITYCKO-TIOABEMHBIX ONEpPAlNii, BBITOJIHSIEMBIX
OypoBO#l YCTaHOBKOW, BBI3BIBAET HEOOXOJUMOCTH BCECTOPOHHETO W3YYECHUS U
UCCIIEOBAHUS JUHAMHYECKUX MPOLECCOB B y3/1aX U 3JIEMEHTAX CITyCKO-TIOJIbEMHOTO
KOMILJIEKCA M YTOYHEHUSI METOAOB UX pacyeTa. JTo, B IEPBYIO OYEPEIb, OTHOCUTCS K
TaJeBbIM CHUCTEMaM U JUCKOBO-KOJOJOYHBIM TOpMO3aM OypoOBBIX JIEOEOK,
palMoOHAJIbHOE  B3aMMOJICUCTBHE  KOTOPBIX M OOECHEYUT  TOBBIIICHUE
MIPOU3BOAUTEIILHOCTH OypoBOW ycTaHOBKH. [locienmHssi B 3HAYMTEIBHOHW Mepe
3aBUCUT OT 3(P(HEKTUBHON U HaJAEKHOU pabOThl JMCKOBO-KOJOAOYHBIX TOPMO30B
OypoBOIf IeOeIKY.

Heas padorbl — 000CHOBaHME TEMIOOOMEHHBIX IPOIECCOB B Kamepe C
HAaHOXKUJKOCTBIO B PAa3JIMYHOM arperaTHOM COCTOSIHUM JTOMOJHUTEIBHOTO JUCKa
JIBYXKaMEpHOT0 TOPMO3a.

Metoabsl U MaTepuajbl padoTbl. PazpaboTka U MPOEKTUPOBAHUE OIMBITHOTO
oOpasia AByXKaMepHOIro JUCKOBO-KOJIOJJOYHOTO TOpMO3a OypoBoil JieGe1Ku Benach ¢
COOJIIOJICHUEM 3aKOHOB TEIUIOBOW JMHAMUKH, a OIpPEACNICHHE MapamMeTpoB
IPOLIECCOB, MPOUCXOJAUINX C HAHOKUIKOCTBbIO B JIFOOOM arperartHoM COCTOSIHUU
MOCPEJICTBOM HEPABHOBECHON TEPMOAMHAMUKH.

JIMCKOBO-KOJIOZI0YHBIC TOpMO3a OTiauyaroTcss BecbMa ManbiM  (0,05-0,25)
OTHOIIIEHUEM HOMHMHAJIBHOW TUIONAAN (DPUKIIMOHHBIX HAKJIAJIOK K HOMHUHAIHHOU
IJIOIIAM TOBEPXHOCTH TPEHUS TOPMO3HOTO JMCKA, HA3bIBAEMbIM JTUHAMUYECKHUM
KOd(DPUITMEHTOM B3aUMHOTO TEpEeKphITUsS K, AIEeMEHTOB (PPUKIMOHHOW mMapel. B
Mpouecce TOPMOXKEHUA 10 95% MOBEpXHOCTHM TOsICA TPEHHS TOPMO3HOIO JHCKA
MEPUOANYECKA BBIXOJUT M3 KOHTAKTa ¢ (DPUKIHMOHHBIMU HAaKJIaIKaMU U CBOOOIHO
OMBIBAETCSl OKpY’KaromuM Bo3ayxoM. [lo cpaBHEHUIO C TOpMO3aMU JPYTrUX BHUIOB
(npu paBHBIX TabAPUTHBIX pa3MeEpPax) IUCKOBO-KOJOJOYHBIE TOPMO3a IMO3BOJSIOT
peanu3oBaTh 0OoJiee BBICOKME 3HAYECHHsS] TOPMO3HBIX MOMEHTOB. KoHTakT
(PUKIIMOHHBIX HAKJIQJO0K C TOSICOM TPEHHsI TOPMO3HOTO JHCKA TO TUIOCKOCTH C
Y4E€TOM MAaJjoro 3Ha4eHHs JIWHAMHYECKOro KO3(PHUIMEeHTa B3aUMHOIO MEPEKPHITHS
obOecrieunBaer OoJjiee pPaBHOMEPHOE W3HAIIMBAaHWE (DPUKIIMOHHOTO Marepuana,

oOJjieryaer peryjJupoBaHHEe W TEXHUYECKOE OOCIyXMBaHHE TOopMo3a. MOMEHT
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WHEPLUU TOPMO3HOIO0 JUCKA 3HAYMUTEIBHO MEHBIIE MOMEHTAa MHEPLMH TOPMO3HOIO
IIKKMBA JICHTOYHO-KOJIOAOYHOTO TOPMO3a, YTO 0OECIIEUMBACT MPU CITYCKE CHUKCHHE
Harpy3Kd Ha IPUBOJHOM JBHUraTellb MEXaHW3Ma M COKpAILEHUE BPEMEHU pa3roHa
MAIIIUHbI, & TP TOPMOKEHUH — YMEHBIIICHUE HArpy3KH Ha HNapbl TPEHUS TOPMO3A.

CorymacHo cxemaTHuecKoro u300paxeHuss (pparMeHTOB HOBOTO  THIA
JVCKOBO-KOJIOJJOYHBIX TOPMO30B C MNPUHYAUTEIBHOW BO3AYLIHO-HAHOXKUIKOCTHOU
CUCTEMOW OXJIaXJEHUS MUMEEM clienyroliee Ha puc. 1 a, 6, 6, 2, 0. KoHcTpyKuus
aBisieTcst Tpyouaroi. OCHOBHOM TOPMO3HOM JUCK € C TOsiIcCaMU TPEHUsI OTIMPAETCS Ha
MIPOYHOCTHBIE CIUIOIIHOE 7 M C HECIUIOIIHBIMM HpPOpe3aMH & KOJbLA. 3/1€Ch K€
pPacnoJIOKEHbl 30HbI NEPEKPBITUA (PUKLIMOHHBIMU Hakmaakamu 2. OcHoBHOW | u
JIOTIOJTHUTENBbHBIA 9 MUCKU UMEIOT KaMepbl, 0OBEMbI KOTOPBIX COEIUHEHBI MEXKIY
co0oii Ha MONMyOKpYyKHOCTIX Tuddy3zopamu 4 u koHpy3opamu 3.

JIBrokyliel cuiiold B MPOLECCaX HArpeBaHUs M OXJIAXIECHHUS MOSICOB TPEHHS
IUCKOB TOPMO30B BBICTYNAIOT TPATUECHTHI TEMIEPATyp CIOEB HAHOXUIKOCTH,
KOTOpBIE MMEIOT MECTO B 30HAX MCHApeHus 5, KOHAEHcauun 6 W TpaHCIopTa
(xoHdy30psl 3, nuddys3opsl 4), HaxoaAUUECS B 00beMaxX KaMep M COCTUHSIONIMX
OCHOBHOU 1 u gonosHuTeNbHBIN 9 nucku. [Ipu BpallieHnH NOCIeIHUX LIEHTPOOSKHAs
CUJIa TOHUT HAHOXXUIKOCTh Ha BHYTPEHHUE CTEHKUM KaMep AUCKOB. 3aMeJIUTENIEM
npeObIBaHMSI TT0 BPEMEHU HAHOKUJIKOCTH B 30HE UCMAPEHUS SIBJISIFOTCS HECTUIONTHBIC
MPOPE3H B HHXKHEM KOJIbLIe 8 KaMepbhl OCHOBHOTO AMCKa 1.

[Ipu upe3BbIUaiHO CUJIBHOM F'€HEPUPOBAHUM TEIUIOTHI HAa IOBEPXHOCTU TPEHUS
JUCKOB B TOpPMO3ax OOBIYHAs >KUIKOCTh B KamMepax HX OOBEMOB MOXET IMOYTH
MTHOBEHHO MPEBPATUTHCS B MAp, YTO BHI30OBET B HUX B3PHIB.

OOpa3Hblii MpUMEp — TEIJIOTHl BBIJCISIETCS] CTOJIBKO, CKOJIBKO HYXKHO IS
ucnapeHusi 6-tu rauioHoB Bojbl (27,0 1) B MuHyTYy. B KadecTBe TemiioHOCUTENEH B
Kamepax OCHOBHOTO U JIOMIOJTHUTEIbHBIX IUCKOB B CUCTEME OXJIAXKACHUS PUMEHEHBI
nerkormiaskue metamiel Na (t, = 97,79 °C) u Li (t, = 180,5 °C) B BHIe MOPOIIKOB
CMEIIaHHBIX C BOJOW, KOTOpPbIE M Ha3bIBalOTCS HaHOXUAKOcTsAMU. [locieanue
UCTIONB3YIOT B 3aBUCUMOCTM  OT  JHEPrOHAarpy>K€HHOCTHM  THap  TPEeHUs

JTIMCKOBO-KOJIOJIOYHBIX TOPMO30B OypOBBIX JIEOEIOK.
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Puc. 1 a, 6, 6, 2, 0. CxemaTu4eckoe u300pakeHue IByXKAMEPHOI0 IUCKOBO
(Tpy04YaTOro TMNA) — KOJOA0OYHOI0 TOPMO3a OYPOBBIX JIeOCA0K: @ U 6 — BEPXHSA
U HUKHSISL YACTH TPYOUYATHIX OCHOBHOI'O U JIOMOJTHUTEJIHLHOTO JUCKOB;

6 - (hparMeHT YCTAHOBKM (PPUKIUOHHBIX HAKJIAJAOK ¢ METALIMYECKUMH
NMO/JI0KKAMHU HA OCHOBHOM JIUCKe; 2, 0 — BUAbI A 1 b ki1anaHoB:
BILYyCKHOT'O M BBIIYCKHOT'O

Kak nmga ocHoBHOro | Tak W [Jig JOMOJHUTENIBHOTO 9 IOUCKOB TOPMO30B
npuMeHeH noporiok jutus (Li) B Hanoxkuakoctu (50% nmtreBoro mopoika u 50%
BOJIbI) CHOCOOHBIM  OTBOAUTH 3HAYMUTENbHBIE TEIJIOBBIE TMOTOKU (TOpsKa
15,0 kBr/cM® TIpH HOBEpXHOCTHO-0OBEMHON Temmeparype map Ttperms 800 °C).
3ampaBKa CHCTEMbl OXJQXICHUS TPOUZBOAUTCS YEpe3 BIYCKHOW KiamaH
10 (puc. 1a) nHa 3% o0O0BEMOB KaMep JMAHCKOB, a CTpPABJIMBAHUE KPUTUUYECKOTO
arperaTHOro COCTOSIHUSI HAHOXHUJKOCTH MPOUCXOAUT 4Yepe3 BhIMyCKHOW kiamaH 11

(puc. 1 6) aBTOMaTUYECKH B MPOLIECCE OXJIAXKICHUS U3-3a €€ arperaTHOr0 COCTOSIHUS
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Ha puc.l He noka3ana.

HccnenoBanusi OMBITHOTO 00pasiia MPOBOIUIUCH MPHU CIASAYIOMNUX THIOMIAIX
MOJIMPOBAHHBIX MTOBEPXHOCTEN: OCHOBHOTO Aucka 0,126 M? M ero MaTOBBIX 0,536 MZ,
a JIOMOJIHUTEIBHOIO JHUCKAa MATOBBIX IMOBEpXHOCTENM coctaBuia 0,838 M’ a
koH(Y30poB U xuddy30poB pasmsuiack 0,000028 m°. O6beM KaMep, 3aMOTHEHHBIX
HAHOXKUIKOCTBbIO, JJII OCHOBHOIO U JIOMOJHUTEIBHOTO JUCKOB COCTaBUI,
cootrBeTcTBeHHO (0,0023 M’ 1 0,0094 M,

[Ipy TOPMOMXKEHHUSIX B CONPSDKEHUAX Map TPEHUS CEPUMHBIX TOPMO30B
TEHEpUPYETCsT OOJIBIIOE KOJIMYECTBO TEIJIOThI, KOTOPOE HE B COCTOSHUM OHU
JOTIOJIHUTEIIBHO OTBECTU B OKPYXKAIOIIYIO CPEeAy OT MAaTOBBIX M IMOJUPOBAHHBIX
MMOBEPXHOCTEH TOPMO3HBIX MAUCKOB. I[lo3TOMy B HOBOM THIIE TOpMO3a MJIS
MOBBIIIIEHUS DHEPrOEMKOCTH TMap TPEHUs MNPUIUIOCH YBEJIMYHUThH  ILIOIIAJH
MOBEPXHOCTEHN TeriooOMeHa B 2,5 pa3a Mo CpaBHEHUIO ¢ CEpUUHBIM TopMo30oM. [Ipu
TOM YCKOPHWJICS KOHAYKTHUBHBIN TEIUIOOOMEH B OCHOBHOM JHUCKE M3-3a CHIIKCHHUS
ero MeramuioeMkocth Ha 40%. UTo Kacaercs KOHBEKTHBHOTO TEIIOOOMEHA C
OKPYKAIOIIMM BO3AYyXOM, TO OH VyBEJIMYWICS 3a CYET MAaTOBOW IUIOIIAJH
MMOBEPXHOCTH JOMOJHUTEIBHOTO JUCKA.

[lo wm3nydarenbHOM TEIUIOOOMEHE TIUIONIAe TOBEPXHOCTEH HaOmrogaeTCs
cieaywomas KaptuHa. IIpupaBHsSEM COOTHONIIEHWE IUIOIIAJEH OXJIAXIAEMBbIX
MOBEPXHOCTEH K HArpeBa€MON OCHOBHOTO JIMUCKa K COOTHOUIEHUIO KOA((UIIMEHTOB
U3IIyYEeHHS €T0 TTOBEPXHOCTEH (IMCK U3TOTOBJICH U3 YyT'YHA) MOJy4aeM

C, _ 3,748 _33 A, _ 0,536 _ 49
C, 1134 4, 0120

1

H

17

[IpoiieHTHOE pacxokIeHNE MEXy BEIMYMHAMU OTHOIICHUH JIJIs HOBOTO THIA
OCHOBHOTO JIJMUCKa TOpMO3a cocTaBisieT 27,2.

B nanpHelmemM OymyT NPUBEICHBI OINBITHO-KOHCTPYKTOPCKHE pa3pabOTKH
OypoBBIX JI€O6eoK ¢ TopMo3aMu HOBOro Tuma s BeimosHenus CIIO mpu Oypenun
ckBaxuHEI 0T 4500 10 9000 M.

Takum oOpa3oM, MHTEHCU(UKAIUS ITUKIIOB TEIJIOOTBOJA «30HA MCHAPEHUS —

30Ha TpaHCIIOpTa — 30HAa KOHACHCALIMM» HAHOXHIAKOCTH B JI000M arp€raTHoOM

117



COCTOSSHUM B 00BEMax KamMep OCHOBHOTO U JIOMOJHHUTEIHHOTO JHUCKOB TO3BOJIAT
MOBBICUTH 3(PHEKTHBHOCTh TOPMOKECHUN TUCKOBO-KOJOIOYHBIX TOPMO30B OYpPOBOMA
nebeIKu MpU CIyCKEe KOJOHHBI OYpPWIbHBIX TPYO B CKBaXKMHY W IPOTHO3UPOBATH
perIaMEHTUPYEMYIO SHEPTrOHATPYKEHHOCTh UX Tap TPEHUSI.

Pe3yabTarbl U 00cy:xaeHue. HaHOXUIKOCTHON TEMIOOOMEH MPEACTaBUM C
MO3HIIMH HEPABHOBECTHOM TEPMOJMHAMUKU C YYETOM SHTPOIHUH (S) U dHTaIbIHHU (1),
paccMaTpuBas TpaduuecKrue METOAbl M aHAJUTHYCCKHE 3aBHUCHMOCTA B CHCTEME
KOOPJIMHAT Ha AMarpamme «i-S» MpH OnpeeICHUH TEPMOIMHAMUYECKUX ITapaMeTpOB
HAHOKUIKOCTH, HaxoJslIeiicss B JIOOOM arperaTHOM COCTOSSHUM B Kamepe
JOTOJIHUTEIBHOIO TUCKAa TOPMO3a.

OHTpoNMs U HHTAIBIHUS B HEPABHOBECHOM TEpMOJMHAMUKE HaOIIOAacTCs B
CONPSKEHUAX TMap TPEHUS TOPMO3HBIX YCTPOMCTB. OHTANBNUS  SIBISETCA
KOMIUIEKCHBIM TapaMeTpOM HEPABHOBECTHOM TEPMOJIMHAMUKH, a OJHTPONUSI —
KOMILJIEKCHBIA Mapamerp Tpuboconpsokenus. Oco00 BakHas poOJjb OTBOJUTCA
MEPEUYUCIICHHBIM MapaMeTpaM MPU arperaTHOM COCTOSIHUU >KUJIKOCTH B JUarpamMmax:
«oHTanbnug (1)- SHTponus (S)» MPU UX HUCIOIH30BAHUM B TEOPETHUECKHUX IEAX U
MIPU PEIICHUU Psijia MPaKTUUeCKUX 3aad. K mocieiHuM OTHOCSATCS ONpe/IeICHUS:

- TI0 3aJIaHHBIM JIBYM IapaMeTpam (Harpumep, 1o JaBJICHHUIO p U TeMIlepaType
t 1151 meperpeToro napa TeIIOHOCUTENS UK JTaBJIICHUIO U CTENEHU CYXOCTH Napa s
BJIQYKHOTO HACBIIIEHHOrO Mapa) JPYrux €ro MapaMeTpoB — YyAEIbHOTO o0beMa v,
yIICbHOM SHTAJIBINH I, YICIIHOM SHTPOINH S, YACIbHONH BHYTPEHHEH dHEpruH U,

- KOHEYHOTO COCTOSIHMSI Tapa TEIUIOHOCUTEIss B TOM WJIM HUHOM
TEPMOJIMHAMUYECKOM IMPOIECCE;

- OTBEJICHHOM TEIUIOTHI (M3MEHEHNE SHTAJIBIIMH) B ©300apHOM IIPOIIecCe;

- pabOThI U3MEHEHMSI 1aBJICHUS TETJIOHOCUTENSI B a{uabaTHOM Ipoliecce.

JonycTuM, 4TO HW3BECTHBI JABJICHHE p, U TeMieparypa l; 1uisl meperperoro
mapa TEIJIOHOCUTENS U TpeOyeTcs HaWTh JApyrue ero mapamerpsl. Haxogmm Ha
auarpamme «i — S» (puc. 2) Touky 1 mepeceyenus: uzo0apsl p; U u3orepmsl t;. Uepes
TOYKY | MPOBOJAMM BEPTUKAIBHYIO JJUHUIO, MPOXOASAIIYIO Yepe3 0Ch aOCIUCC B TOUKE

a, Tpaduyecku u3zoOpaxaromie B macmTade yAeNbHYI SHTPOMHUIO S;. 3aTeM W3
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TOYKM 1 IPOBOJUM TOPH3OHTAILHYIO JIMHHIO 1-6, OTCEKAMONIYI0 HA OCH OPJHHAT
OTPE30K, M300paXKarolmuil yaeIbHYI0 JHTAILIONIO [. M30X0pa, MpoXopsiias depes
Touky 1 (Ha puc. 2 He NOKa3aHa), JaeT 3HAUYEHHE YAEIBHOr0 00beMa vy B TOYKE .
V IeIbHYI0 BHYTPEHHIOK SHEPTHUIO Uy OMPEAETISIOT 110 3aBUCHMOCTH:
i=u+po, (1)
rie U — yienbHas BHyTPEHHss SHeprus, JHK/Kr; P — abcomoTHoe naBienus, I1a;

o 3 -
0 — YIeTbHBIA 00beM, M /KT; | — yIelIbHas SHTAIbIN, J[K/KT.

I

Puc. 2. UcnoJsib30BaHNe JUATPAMMBI «i — S» NIPH PellIeHUM 3a1a4 ¢
HAHOKU/KOCTBIO B PAa3JIMYHOM ATrPEraTHOM COCTOSTHUHU

Jns BIaXHOTO HACBHIMIEHHOTO Mapa TEIUIOHOCUTENS 3ajaya peIIaeTcs
aHAJIOTUYHO: JIOMyCTHM, YTO U3BECTHBI a0COIOTHOE JIABJICHUE P, U CTEIICHb CYXOCTH
napa x,. Ha mnepecedenuu nuHuit p, = idem u x; = idem umeeMm TOUKYy 2.
Ilepeceuenrie rOpU30HTAIBLHON JIMHUM, MPOBEICHHOW OT TOYKH 2, C OChIO OpJAMHAT
JacT 3HAUCHHUE YJCIBHOMN SHTAIBIINH I,; epeceueHre BEPTUKAIBHOMN JIMHUU OT TOUKH
2 10 ocu abcIuce - 3HAYEHUE YAEIbHON ASHTPOMUU; JIMHUS v, = idem, mpoxoasiias
yepe3 TOYKy 2 - 3HA4YC€HHE 0, - yJeIbHOTO oO0bhema. Ecnu momgusTcs mo m3obape
po.=idem or Toukm 2 BBepx, TO u3orepma (t, = idem) mepecekaromas BEPXHIOKO
MOTPAHUYHYI0 KPHUBYKO B TOUYKE 3 JacT 3HAUEHUE TeMIepaTypbl B Touke 3, a
CJIeIOBAaTENILHO, U B WHTEPECYIONIeW Touke 2, Tak Kak u3obapa 2-3 B oOnacTu
HACBIIIEHHOTO IMapa OJHOBPEMEHHO SIBJISIETCSI U30TEPMOM.
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Jlnst  ompeneneHusT KOJWYECTBA TEIUIOTHI, 3aTpadynBaeMoil B H300apHOM
mpolecce MapooOpa3oBaHUsl WM TIEperpeBa, a Takke B M300apHOM Mpoliecce
KOHJ/ICHCAIIMH, HAJ0 Ha AWAarpaMMe «i — S» HalTH HadaJbHYIO TOUKY Tporiecca 1 (1o
3aJIaHHBIM 3HAYCHUSIM p; | ty, UM p; U X;), 3aTEM MPU TOJBOJE TETIOTHI TOTHATHCS
1o n300ape 10 TOYKU TEPECeUYCHUs €€ C M30TEPMOM, COOTBETCTBYIOIICH KOHEYHOMN
Temreparype mapa t; (a mpu OTBOJE TEIUIOTHI OMYCTUTHCSA MO HM300ape 0 TOYKH
MEPECEUCHHS €€ C JIMHHUEH MOCTOSTHHOW CYXOCTH X, COOTBETCTBYIOIICH KOHEUHOMY
cocTosiHUIO Tapa). OmpenenuB yACIbHYH SHTAIBINI0 Iy U I JUIA HAYaJlbHOW H
KOHEYHOW TOYEK, HAXOJUM KOJMYECTBO MOABEACHHOW UM OTBEACHHOM TETUIOTHI I10
3aBUCUMOCTH:

Qo =m(i; — i), (2)
r7Ie M — Macca CKOHACHCUPOBABIIETOCS TETUIOHOCUTEIIS, KT.
Y nenbpHas paboTa U3MEHEHUS JABJICHUS OMPEISACTCS TI0 3aBUCUMOCTH
Wy_p =i —1p . (3)

Omnpenenenue i; ¥ i, B aquabaTHOM TPOIECCe PACIIMPEHUS WA CXATHS T10
JMarpaMMe «i — S» BBITIOJIHSIETCS C JIOCTATOYHOM CTENEHbIO TOUHOCTH.

JlomycTM, 9YTO HayajdbHOE COCTOSHUE Tapa 3aJaHo MapaMeTrpamMu p; # 1,
KOTOpOE OmpefeNsiercs Ha auarpamMme «i — S» TOUYKOW TmepeceueHus |
COOTBETCTBYIOIIUX M300apbl U U30TEPMBI (CM. puc. 2). 3aTeM U3 TOYKU | MPOBOIUM
BHH3 (MIPU PACIIMPEHUH) BEPTUKAIBHYIO JUHUIO 1-2, MapaieIbHY0 OCH OpJIUHAT U
MPECTABIIAIONTYI0 cO00M anuadary pacumupeHus (aaunadaThl BO BCEX DHTPOMUMHBIX
auarpaMMax “300pakaroTCsl BEPTUKAIBHBIMY JIMHUSIMH, TaK KaK OHA HE U3MEHSIETCS)
0 TOYKHU 2 - TOYKH TIEPECEUYEHUs C AaBICHUEM p,, rpaduyuecKku H300pakaroien
KOHEUYHOE cocTosiHue mapa. M3 todyek 1 u 2 mpoBOANM TOPU30HTAIBHBIC JTUHUU U B
TOYKaX MEPECEUCHHs ¢ OPIUHATON HAXOJMM 3HAUYCHHS YACIbHON SHTAJBIHU Iy U I
U1l TOYEeK. BepTukanbHbIl OTpe3ok 1-2, kak cieayer u3 puc. 2, cpa3dy JacT B
oIpefeIicHHOM MaciTabe 3HadeHre aquadaTHOro mepemnana TerIoTel Ny = iy - Iy.

[Ipumepsl pacueTa TEPMOJAMHAMHYCCKHUX TApaMETPOB  HAHOKUIKOCTH,
HaxXOJIAIIEHCS B PA3JIMYHOM arperaTHOM COCTOSIHUM B KaMepe JOMOJHUTEIHLHOTO

JIMCKa TOPMO3a.
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Ilpumep 1. HauanpHbie mapaMeTpsl OyayT: AaBJICHUE HAHOKUIKOCTU p; = 9,5
O0ap, Ttemmeparypa HaHoxuakoctn t; =150°C. HaHoxuakocTh aguabaTHO
pacmupsiercs 10 temneparypsl 1,=250 °C. Haxoaum n3zo0apy Ha auarpamMme «i — s»,
COOTBETCTBYIOIYIO JAaBiieHUI0 9,5 6ap U M30TepMy, COOTBETCTBYIOIIYIO TEMIIEPAType
150 °C. Ha ux mnepeceueHuun u OyJeT Touyka 1, COOTBETCTBYIOLIAs HadalbHBIM
napamMeTpaM HaHOXUIKOCTU. Haiing 3Ty Touky, ompejenseM B HEWl SHTAIbIHUIO U
sHTpomnri0. OMyCTUB Ha OCH COOTBETCTBYIOIINE JTUHUU U3 HANJICHHONW TOYKH, Y3HAEM
3HAYCHUS IHTAJBIIUM 1 SHTPONHUM:

I, = ~3350 x/{orc/ke, S, = 6,73 x/]c/(ke'K)

[IpoBeneM BEpTHKANBHYIO JUHUIO W3 TOYKHA | (HadaipHBIC TapameTpbl) 0
nepecedenus ¢ uzorepmoit 1,=350 °C. Ilonyuum TOUKY 2, yepe3 KOTOPYIO MPOXOJAUT
n3o0apa, COOTBETCTBYIOIIAs AaBieHuIO 7,2 6ap. [Ipu 3TOM SHTpONHS HE U3MEHUIACH,
TaK Kak MpoIecC aanadaTHbIM, a SHTAIBINS cTaja paBHa Iy = 3130 x/{owc/ke.

Ilpumep 2. Hy>)xHO HaliTU KOJMYECTBO TEIUIOTHI 3aTpayuBaeMoi B M300apHOM
npolecce MmapooOpa3oBaHusl WM TeperpeBa 1 Kr HaHOXuAKocTH. HauanbHble
napamMeTpbl OyayT: JaBlieHHME€ HaHOXHIAKOCTH p; = 12 0Oap, Ttemmeparypa
Hanoxuakoctn t; = 150°C. Koneunas temmeparypa paBHa t, = 300°C. Ha
AUarpamMMme «i — S» HaxoJIUM TOYKY |, COOTBETCTBYIOIIYIO NEpEeceueHuro P; u fj.
OnycTB Ha OCh MPOEKIMH HAWJICHHOW TOYKH, Y3HAeM 3HAUYCHUS] IHTAJIBIINH:
11=~3275 xl[xc/ke. I[loovimaemcss no uzobape 6sepx 00 nepeceyeHus ¢ U30MepMou
t,=350°C ¥ HaXOQUM DHTAILIINI0O KOHEYHOM TOoukM 2: i, = ~3525 «/lowc/ke.
Cneodosamenvho, no popmyne (2) HaxoOum KOTUIECTBO TEILJIOTHI:

Q_, =1,0-(3155-2825) =330 x/[xc.

Ilpumep 3. Crnegyer HaWTH yIenbHYI0 pabOTy W3MEHEHUS JaBIICHUSA
HaHOXXUJIKOCTH TIPH CIEAYIOIUX JAaHHBIX: p1 = 12 Gap, Temneparypa HaHOXKUAKOCTH
t; = 250°C, p, = 14 G6ap. Ha nmarpamme «i — s» HaxoJAuM TOYKy | U3 KOTOpOI
MPOBOJIMM BHU3 BEPTUKAIBHYIO JUHUIO 7O TOYKHM 2 — TOYKH TEPECCUEHUs C
naBjaeHueM p, = 12 Gap. U3 toyek 1 u 2 mpoBOJMM TOPU3OHTAJIbHBIE JIMHUU U B
TOYKAX TEPEeCeUeHUss C OPJIMHATON TOJydyaeM 3HAYCHHS YICIbHBIX HHTAIBIHMA

11=3160 x/[oc/ke n i, = 2075 x/[xc/ke. 1o popmyre (3) paccuuThIBaeM YACIbHYIO
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paboTy N3MEHEHHMSI TaBIICHUS
W,_, =3160—-3075=85 x/orc/xe.

Pezynomamsi pacuemog noomeepcoensvl IKCNEPUMEHMATbHbIMU OAHHbIMU,
NOJYYEHHbIMU HA MOOETbHOM MOPMOZHOM CMeHOe 8 1a00PAMOPHbIX Y CIIOBUSIX.

OnBITHO-KOHCTPYKTOPCKHE Pa3pabOTKM W TEOPETHUECKHE WCCIICIOBAHUS
TEMJI000MEHHBIX MPOLECCOB, MPOUCXOIAIINX MPU Pa3TUYHBIX TEPMOJIMHAMUYECKUX
3aKOHaxX B arperaTHOM COCTOSIHUM C HAHOXXHUIKOCTBbIO B KaMepe JOMOJHUTEIIBHOTO
JIUCKa B KOHCTPYKIIMM HOBOTO THIA JMCKOBO-KOJOJOYHOIO TOpMO3a OYpOBOM
ne6eIKu TT03BOJIMIIA YCTAHOBUTH CIIETYIOIIEE:

-  TPEMIOKUTH PabOTOCIOCOOHYIO KOHCTPYKIIMIO JIHCKOBO-KOJIOJJOYHOTO
TOpMO3a TpyO4yaTOoro THIIA, KOTOpas SBJSETCS HOBBIM HAMpaBICHUEM B
TOPMO30CTPOCHUU Jisi OypoBOM TEXHUKH, IOCKOJIbKY 0O0JagaeT MOBBIIICHHOMN
YHEPrOEMKOCTHIO;

- UCIIOIb30BAHUE  TMPUHLMIOB  HEPABHOBECTHOM  TEPMOIAUHAMHKU
NPUMEHHUTEIBHO K DHTAIBIUHU (1), SBISIOMICHCS €€ KOMIUICKCHBIM ITapaMeTpoOM H
SHTPOINHUU (S) — mapaMeTpoOM TPHOOCOMPSHKCHUS B TEIIOOOMEHHBIX MpOIeccax B
Kamepe JOMOJIHUTEILHOTO JUCKA TpPH arperaTHOM COCTOSIHUM HaHOXUJKOCTH B
auarpammax «i-Sy;

- NPUMEHEHHME JMarpaMM B MPAKTUYECKUX LENAX [JIs PElICHUs 3a1ad,
Kacaroluxcs TEPMOJMHAMUYECKUX TapaMeTpOB HAHOXKUJKOCTH, HAXOJSIICHCs B
Pa3IUYHOM arperaTHOM COCTOSSHMM W 3aKOHax (M30TEPMHUYECKOM, H300apHOM,
M30XOPHOM U [JIpYyTUX) [Js OMNPEAECICHUS KOJMYECTBA TEIUIOTHI OTBOAUMOI
JOTIOJIHUTEJIBHBIM IUCKOM TOPMO3a B OKPYKAIOIIYIO CPEIY;

- B MaTepUaliax CTaThbU MPEACTABICHbBI IPUMEPHI pacueTa TEPMOJIUHAMUYECKUX
MapaMeTpOB HAHOXHUIKOCTU B PA3IUYHOM arperaTHOM COCTOSHMM B Kamepa
JOTIOJIHUTEJIBHOTO JUCKAa TOPMO3a, MTOJTy4YEeHHbIE Ha MOJICIBHOM TOPMO3HOM CTEH/IE B
71a00paTOPHBIX YCIOBUSIX

BoiBoabl. Takum o00pa3oMm, HAHOXKHUIKOCTHOW TEIUIOOOMEH MPEICTaBUM C
MO3MIINH HEPABHOBECTHOM TEPMOJUHAMUKH C YIETOM SHTPOIHUH (S) U dHTaIbIHHU (1),

Omarogapsi rpaguyecKkuM MeEToJaM M aHAJUTUYECKUM 3aBUCHMOCTSIM B CHCTEME
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KOOPJMHAT Ha JrarpaMMe «i-S» TpH OINpeeIeHUH TEPMOJMHAMUYESCKIX TTapaMeTPOB
HAHOKUIKOCTH, HaxoJslIeiics B JIOOOM arperaTHoM COCTOSSHUM B Kamepe

AOIIOJIHUTCIIBHOI'O AUCKAa TOPMO3a.
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JOCILIZKEHHA ITNHAMIKHN KOHIYHUX OBOJIOHKOBUX CTPYKTYP
IIPU HECTAHIOHAPHUX HABAHTAKEHHAX

Tlaiipaiiuyk BikTop BacuianoBu4

I-p TE€XH. HayK, Ipodecop

KwuiBcbkuil HaIliOHAILHUNA YHIBEPCUTET
OyIIBHUIITBA 1 apXITEKTYPH,

Korenko Kocrsaurun Enyapaosuu
K-T TEXH. HAyK, JOIIEHT

KuiBchKkuii HallioHAIBHUN YHIBEPCUTET
OyJIIBHUIITBA 1 apXITEKTYPH,
Kiaumenko Mukosa QjiekcaHapoBu4
K-T TEXH. HayK, TOI[EHT

KuiBchKkuii HallioHaIbHUN YHIBEPCUTET
OyJIBHUIITBA 1 apXITEKTYpH

Beryn. [Ipo mmpoke BUKOpUCTaHHSI 000JIOHKOBUX CTPYKTYpP B PI3HHUX Taiy3siX
TEXHIKM CBIJYaTh MaTepiajii psAAy HAYKOBHX IyOusiKamiid ocTtaHHbOro 4acy. Lli
KOHCTPYKITIT BUKOPHCTOBYIOTh B aBia-, pakeTo-, CyIHOOYTyBaHHI,
MamuHOOyAyBaHH1, aTOMHIN Tay3i, IPOMHUCIOBOMY Ta IMBUIBHOMY OYHIBHHUIITBI Ta
1H. 3HauHe MICLIE cepell HUX 3aiiMaroTh TPUIIAPOBI KOHIYHI OOOJOHKH, MPALOI0Yl B
PI3HHX eKCIUTyaTalliiHUX YMOBaXx.

HeoOxiaHICTh BUKOPUCTAHHSI YacOM CYIEPEWIMBUX BUMOT A0 IIUX CTPYKTYD,
npel’sIBJICHUX  eKCIUTyaTali€lo, KOJM KOXHUM Iap CTPYKTYpH TOBHHHUMN
BUKOHYBATH HE OJIHY, a JEKUIbKa OKpeMuX (yHKIIIH, MOTpeOye 0COOTUBOTO MiIXOIY.
A aHami3 JOCHIKEHb KOHCTPYKUIMHUX OCOOJMBOCTEM IIApyBaTHUX OOOJOHOK,
BJIACTUBOCTEH X MaTepialliB 1 CTIMKOCTI TAKUX CTPYKTYP 0 €KCTPEMaJIbHUX BILJIUBIB,
CBIIYaTh MpPO BIJIHOCHO HEMOBHUU XapakTep ICHYIOUOi B ILIbOMY BiJHOIIEHHI
iHpopMmarii. B miil cutyaiii JOIIIBHUM TPEIACTABISETHCS HAKOMWYEHHS JOCBITY
YUCENHHUX PO3PaXYHKIB 3 BpaxyBaHHSIM KOHCTPYKIIIHUX OCOOJIMBOCTEH IIapyBaTHX
000JIOHKOBUX CTPYKTYD [ 1-4].

IMocranoBka 3agauvi. OgHMM 13 TaKMX BaplaHTIB MOXe OyTH BH3HAUYEHHS

HaIpy>KeHO-1e(OPMOBAHOTO CTaHy TPHUINAPOBOI KOHIYHOI OOOJOHKH, sKa
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MIPEICTABIISIE COOOI0 TIPYXKHY CTPYKTYPY, IO CKIAAAEThCs (puc. 1) 3 BHYTPINIHBOTO
(1) 1 30BHImHEBOTO (3) HECy4HX MmIAPiB, MOJIMEPHOTO 3aMOBHIOBaYa (2), apMOBAHOTO

pebpamu (4).

Puc. 1. KoHcTpyKuisi TpUIapoBoi 000,10HKU: 1 — BHYTPilIHINA map;
2 — 3a1I0BHIOBAY; 3 — 30BHilIHii map; 4 — apmyloui pedpa

Po3moin BHyTPIlTHROTO iIMITYJICHOTO HaBaHTaKeHHS P, 3milicHIOBABCS 3Ti/THO:

P, :A-sin%t[n(t)—n(t—T)] (1)
ne: A — aMIUITy1a HaBaHTaXeHHs1; 1 — TPUBAIICTD IMITyJI5CY HABAHTAKEHHS;

n() - byHKIIs Xesicaiina. B pO3paxyHKax npuniManocs
n
A=10°Tla; 7 =50-10"°Ila.

YncenbHi pe3yjJbTaTH Ppo3paxyHKy. BpaxoByrouum 3HauyHI BiJMIHHOCTI
BJIACTUBOCTEH  MaTepiajliB CyMDKHMX IIApiB  JOCIIIKYBaHOI  HEOJHOPIAHOI
00O0JIOHKOBOI ~ CTPYKTYpH 3aJadi il JAMHAMIYHOTO aHaJi3y PO3B’SI3yBaJIUCS
CKIHUCHHO-EJIEMEHTHHUM MeToJ0M. JIJisi BUKOHAaHHS pO3paxyHKiB Oyia CTBOpEHa
CKIHUEHHO-EJIEMEHTHA MOJIENb CTPYKTYPH.

CKiHUEHHO-€JIEeMEHTHa  MoOJielb OyJa CTBOpEHa 3  BUKOPUCTAaHHSIM
TPUBHMIPHOTO 00’€MHOTO CKiHUYEHHOro ejeMeHT Tumy Solid, sikuit mo kpurepism
AKOCT1: 3BYKEHHIO 1 BHKPHUBJIEHHIO, BHYTPIIIHIM KyTaMm Ta IHIIUX MOKa3HHUKaX,
BIJINOBIJIaB BUMOTaM 3a0€3MEYECHHS PO3PAXyHKOBOI CITKM Ha CKIHYEHHO-
€JIEMEHTHOMY PIiBHI.

Posrnsganvuch 1Ba BHUMAAKU JAMHAMIYHOI TMOBEAIHKM TPHUIIAPOBOI KOHIYHOI
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OOOJIOHKM TpPH HECTAlllOHAPHOMY HaBaHTAKEHHI B YaCOBOMY IHTEpBaii 0<t<40T .
KoxeH 3 nux BUMAIKiB BKJIIOYAB JIBa BaplaHTH YHCEIbHUX PO3PaXyHKIB MOKAa3HHUKIB
HaIpy>KeHO-1e(pOPMOBAHOTO CTaHy NpPH PI3HUX (HI3UKO-MEXAHIYHUX IapaMeTpax
JICTKOrO 3aroBHIOBava: mepimmi E,/E, =500 i apyruii E;/E,=50. Y mnepuioMy
BUMAJKy  CTPyKTypa  3ajaBajacb 3  HACTYOIHUMH  TE€OMETPUYHHMH 1
¢i3uKo-MeXaHIYHUMHU Tapamerpamu: h=h,=0002m; Sy =0,3%; R,=0,205m; R,/h =1025;
H;/h =10, o =x/6; F,=2-10"*m? MOZyIl HPYXHOCTI HECYYHX MIAPIB i apMYHOYHX

pebep Ef=Ef=E;=7-10Ila; koedimient Ilyaccona ;=1{ =v;=0,33, MIiIBHICTH

pL=p,=p;=2710° xr/M>; mapaMeTpH UIL JIETKOTO 3allOBHIOBadYa OY/IH HACTYIIHI:

Moay1s mpyxkHocTi E =14-10°TTa i E =14-10°Tla; xoedimient Ilyaccoma v =03;
MIUTBHICTD p, =25Kr/M3;

Po3paxyHKu MakCUMaiabHUX BETUYMH HOPMAJIBHUX MPOTHHIB U, 1 HOPMAJIbHUX
HaIlpy>K€Hb O ,, B CEPEANHHIN NOBEPXHI HECYUHX IIapiB 0OOOJIOHKH OyJId MPOBEAEH] Y
IIPOrpamMHO-pO3paxyHKOBOMY KoMmIuiekci Nastran alropuTMoM OpsiMoro nepexigHoro
AUHAMIYHOTO nporecy. OTpuMaHi pe3yabTaTH MPeICTaBICH] Ha pUC. 2 - puC. 5.

Ha puc. 2a y HaBenmeHOMy MaciuTabl IOKa3aHl TMOPIBHAJIbHI TIpadiku
MaKCHUMaJIbHUX MPOTUHIB KOJUBAJIbHUX MPOLECIB Y CEPEIUHHUX MOBEPXHAX HECYUHX
apiB BiJl MPOCTOPOBOI KOOPAMHATH X B MOMEHT yacy t = 7,35T (y ueil MOMEHT
BEJIMYMHU JIOCATAIOTh MAKCUMAJIbHOIO 3HAYEHHS B PO3PAXYHKOBOMY IHTEpPBAJIl 4acy
t). KpuBa 3 ingexcom 1 BimoBigae mporuHy u; BHYTPILITHBOTO IIAPY, a 3 iHAECKCOM 2 -

Uy 30BHINIHBOIO IIaPy. JJUCKPETHICTH PO3MIILIICHHS apMyIOUYHX pedep Bi3yaabHO.
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Crocrepiraerbcsi Ha PHUCYHKY - II€ JUISHKM MaKCHMAaJbHOTO 30JIFKCHHS
KpUBHX 3 iHAEeKcamu 11 2.

Ha puc. 26 HaBeJeHi MOPIBHSUIIBbHI rpadiku MaKCUMAaTbHUX HANPYKEHb o3, (1),
o2, (2) B cepelMHHMX MOBEPXHAX HECYYMX IIAPIB BiJ| MPOCTOPOBOI KOOPIMHATH X B
MOMEHT vacy t = 7,35T (y umed MOMEHT BEJHMYMHHU JOCATAlOTh MAaKCHMAaJbHOIO
3HAYCHHS B PO3PaxyHKOBOMY IHTEpBaJIl 4acy 0<t< 40T ).

Ha puc. 3a HaBenaeHo TMOpPIBHsUIBHI Tpadikh MaKCUMalIbHUX TPOTHHIB
KOJIMBAJIBHUX TPOIIECIB y CEPEAMHHUX MOBEPXHAX HECYUMX IIApiB BiJ MPOCTOPOBOI
KOOpJIMHATU X B MOMeEHT yacy t = 6,75T (y ueili MOMEHT BEJIWYUHU JOCATAIOTH
MaKCUMaJbHOTO 3HAYEHHS).

Ha puc. 36 HaBe/eHI MOPIBHAIBbHI rpadiku MAaKCUMAaIbHUX HAMPYKEHb o, (1),
o5, (2) B 1I€ii )K€ MOMEHT Yacy.

3 aHaji3y YHCENbHUX pe3ylbTaTIiB HANpPyXEHO-I€(POPMOBAHOIO CTaHy B
CEepEIMHHUX IOBEPXHSAX OOOJOHKOBOI CTPYKTypU OJHOPIIHOI CHUMETPUYHOI

KOHCTPYKIIi B mepuioMy Bumaaky (puc. 2a, 3a) MakCMMaidbHlI MPOTHHU
BHYTPIIIHBOTO IIapy U; y BapiaHTi chiBBigHOMmEHHS E,/E, =500 nepeBUImiIun
AHAJIOTIYHI TIPOTUHM Uu; CTPYKTYpH TpH criBBigHomeHHI E,/E;=50 Ha 21%, a

MaKCHMAaJIbHI MPOTMHU U 30BHILIHBOTO IIAPY MPH BIAMOBIIHMX BapiaHTax — OyJH

Maii’Ke OJHAKOBI.
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B Toii xe uac (puc. 206, 30) 1 MakCHUMaJbHI BEJIMYMHH HOPMAJIHLHOTO
HaMpy>KeHHsI BHYTPIIIHBOTO IIapy o3, Y BapiaHTi criBBigHOMmICHHS E;/E =500 Oynu
MCHIIIUMH aHAJIOTIYHUX HAINPYXKECHb 0y, CTPYKTYPH IpH CHiBBifHOIICHHI E,/E, =50
Maiixke B 1,5 pasu, a MAaKCUMaJIbHI HANPYXEHHS o5, 30BHINIHBOTO IIAPY MPH PO3TIIAII
BIJIMOBIAHUX BapiaHTIB [[bOTO BUMAAKY OYyJIH O1IBITUMU MPUOIU3HO B 2,4 pasu.

Y npyroMy BUIAJKy MPH HE3MIHHIA T€OMETpii, CTpyKTypa OOOJOHKH Masa
HACTYyMHI (i3uKo-MeXaHiuHI mapameTpu: h=h,=0,002m; Sy =039 R, =0,205m; Ry/h =102,5;
H;/h =10; o = z/6; F; =2-10*m?; MOJIYJI IPYKHOCTI HECYYMX HIApiB 1 apMyloumx pedep
Ef =21.10"Ma; Ef = E; =7-10'°Tla; xoedinient Ilyaccona 1} =2 =y, =0,33 p =7,8-10° K/ M
P2 = p; =2,7-10° kr/m*; TAPAMETPH JIETKOT'O 3aII0BHIOBAYa IIPUMMAIMCh HACTYIIHI: MOIYJIb
npyKHOCTI  E =14-10°TIa 1iE =14-10°Tla; xoedimient IlyaccoHa v =03; IIiJIBHICTH
p =25 KF/MS;

Ha puc. 4a 300pakeHi MNOPIBHSIBHI Tpadiku MaKCUMalIbHUX MPOTHHIB
KOJIMBAJIbHUX IPOLECIB Yy CEPEIMHHUX MOBEPXHSIX HECYUYMX IIApiB Bl MPOCTOPOBOI
KOOpJIMHATHU X B MOMEHT JOCATHEHHS MaKCHUMAaJIbHOTO 3HA4YEHHS B MPUHHATOMY
PO3paxyHKOBOMY 1HTepBaji yacy mpu t = 2,2T. B 1iboMy BapiaHTi CHiBBITHOIICHHS

MOAYJIIB TIPYXKHOCTI ckiamae E,/E,=500. Kpusa 3 iHgekcoMm 1 BiAmoBigae mporuny

Uy BHYTPIIIHBOTO IIAPY, & 3 IHAEKCOM 2 - ui 30BHIIIHBOTO IIapy.
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Ha puc. 40 HaBeneHi MOpiBHAIBHI Tpadiku MaKCUMAIbHUX HAMPYXKEHb o, (1),
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o2, (2) B cepeiMHHMX MOBEPXHAX HECYUHX IIAPiB BiJ MPOCTOPOBOI KOOPIMHATH X B

MOMEHT Yacy t = 2,2T.

Ha puc. 5a naBeneni rpadiku MakCUMaIbHHUX MTPOTHHIB KOJMBAJILHUX TIPOIIECIB
y CepeAMHHUX MOBEPXHAX HECYYMX IIapiB BiJ MPOCTOPOBOI KOOPAMHATH X B MOMEHT
gacy 1t=10,35T. B mpomy BapiaHTi CIIBBIJHOIIEHHS MOJYJIB MPYKHOCTI CKJIaaae
E,/E, =50,

Ha puc. 56 HaBeneHi rpadikid MakCUMalbHUX HANpPYyKeHb oy, (1), o (2) B
CEpPEIMHHMUX TOBEPXHSIX HECYYHX INapiB BiJl MPOCTOPOBOI KOOPAWHATH X B MOMEHT
yacy t = 10,35T.

AHani3yloud OTpHMaHl YHCENIbHI pe3yJbTaTH NOKA3HHMKIB HAMNpPYKEHO-
1e(OpPMOBAHOTO CTaHY B CEPEAMHHHX IIOBEPXHSIX HECUMETPUYHOI CTPYKTypH
napyroro Bumanky (puc. 4a, 5a) BHIHO, IO MaKCHUMaJIbHI TPOTUHU BHYTPIIIHHOTO
apy u; y BapiaHTi criBBigHomeHHs E,/E; =50 nepeBHIINIM aHAJIOTIYHI POTUHH U;
CTPYKTYpH Tpu criBBigHOmeHHI E,/E, =500 wmaibke B 1,4 pa3su, a MaKCHUMalbHi
NPOTHHMU, 30BHINIHBOTO IIapy, 1 aHAJOTIYHI MPOTHHHU U; IPH CITBBiIHOIICHHI
E;/E,=50 Oymum wmaibke ojHakoBi. MakcuManbHI BEJIHMYMHU HOPMAaJIHLHOTO
HANpyKeHHS BHYTPILIHBOTO Iapy oy, (puc. 40, 50) y BapiaHTi CIiBBiIHOIICHHS
E,/E,=500 Oyid MEHIIMMH aHAJIOTIYHUX HANpPYKEHb o3 CTPYKTYPH IpPH
CIIBBIAHOIIIEHHI MOAYIB E,/E, =50 Maiixke Ha 25%, a MaKCUMalIbHi HAIIPYKEHHS o3,

30BHIIIHBOTO MIAPY TPH PO3MJISiAl BIAMOBIIHMX BapiaHTIB [bOTO BHMAAKy Oynu

MeEHIIMMHA Maixke Ha 50 %.
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BucHoBok. [IpoBeneHnM AOCTIIKEHHSM YCTAHOBJIEHO BIUIMB MapaMeTpiB iX
Gb13UKO-MEXaHIYHUX BIACTHBOCTEH OKpPEMHUX IIapiB 1 MPYXKHOCTI MOJIMEPHOTO
3allOBHIOBaYa Ha  HaNpy>KEHO-Ie(OpPMOBAaHUI CTaH  TPUIIAPOBOi  KOHIYHOI
00O0JIOHKOBOi CTPYKTYPH MPU OCECUMETPUYHOMY BHYTPIIIHBOMY HECTAI[lOHAPHOMY
HaBaHTA)KEHHI.

OTprMaH1 pe3ynbTaTH AOCHIIKEHHS AMHAMIYHUX MPOLECIB B PO3IIISIHYTHUX
TPUILIAPOBHUX CTPYKTypax MpHU pI3HUX MapaMeTrpax HeCydux MIapiB 1 (i3MIHUX
BJIACTUBOCTSX MOJIMEPHOTO 3allOBHIOBaYa MOXKYThb HPEICTABISATH 3HAYHUN 1HTEpec

JUTSI KOHCTPYKTOPCHKUX PO3pO0OK LIUX CTPYKTYP.
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®I3UKO-MEXAHIYHI BJACTUBOCTI MOJU®IKOBAHOI BETOHHOI
CYMIIII HA OCHOBI 3 KOMIIO3UIIIMHOT'O IEMEHTY

JomuiueB Anapii OsiekcaHIPOBUY
acmipast

KpuBopi3bkuii HallioOHaIBHUM YHIBEPCUTET
M. Kpuswii Pir

Beryn. / Introductions.

Ha crorommimmHiii JeHbp 3HAYHA 4YacTWHA TEPUTOpPIM YKpainm moTpedye
MacmTabHoi BiIOY/IOBU Ta BIAHOBIICHHS, IO 3YMOBJIOE TMOCTYIOBE 30UIbIICHHS
o0cariB OyniBenbHUX poOIT. Ilicns toro, sk y 2022 pomi Ha TepuTopli YKpaiHu
MOYAJIMCA HE KOHTPOJIbOBAHI PYWHYBAaHHS, BUMOTH JI0 IMpoliecy OyAiBHULTBA CTAJIA
OUIBII KOPCTKUMH, OPIEHTOBAHUMM Ha 3a0e3leueHHs eHepProe(eKTUBHOCTI Ta
3HUKEHHS BIUIMBY Ha J0BKULIA. lle mijgBuillye aKTyalbHICTh palliOHAJILHOTO
BUKOPUCTAHHA CEHEPreTUYHUX Ta MaTepiaibHUX PEecypciB, IO CTaJO OJHIEI 3
TOJIOBHUX YMOB Cy4acHOI'0 Oy/IiBHUIITBA.

B ymoBax 3pocTaruumx BHMOT /IO CTaJloTO PO3BUTKY, OETOH, SK OIUH 3
HaWUTMOMIMPEHIIUX OYy/IBEIbHUX MaTepialliB, 3aJUIIAETHCS KIIOYOBHM E€JIEMEHTOM
1HQPACTPYKTYpHUX  NPOEKTIB.  BHpoOOHUITBO  OETOHY 3  BUKOPUCTaHHSIM
KOMITO3UIIIMHUX  TOPTIAHAINEMEHTIB  pO3IJISIAA€TbCS K e(PEeKTUBHUI  Crocid
JIOCSITHEHHSI €HEPro Ta pecypco30epirarounx CTaHaapTiB y OymiBeNbHIN Tramysi.
3acTocyBaHHsSI TakuX IEMEHTIB Ja€ 3MOTY 3HHM3UTH BUKHIW BYTJIEKHCIOTO Tas3y,
CKOPOTUTHU CIOKMBAHHS MPUPOJIHUX PECYPCIB Ta 3MEHIIUTH €HEPrOBUTPATH IIiJl Yac
BUPOOHUIITBA, 1110 POOUTH IX €KOJIOTIYHO OOTPYHTOBAHUM BHOOPOM.

BojHoyac, BUKOpPUCTAHHS KOMIMO3WLIMHUX TOPTJIAHJALIEMEHTIB Ma€ TIEBHI
Henoniku. OOHUM 3 OCHOBHHUX € IIOBUIBbHIINA KIHETHKA TBEPIIHHS Ta 3HIDKCHA
HIBUJKICTH Ha0Opy MIIHOCTI HA MOYATKOBUX eTamax. Lle mMoxe CTBOproBaTH NEBHI
CKIIQIHOII Yy peali3allii MPOEKTIB, sKi TOTPeOYIOTh IIBUIKOTO BBEJCHHS B
excruryatamito. Ilpote, mpu BIAMOBIZHOMY IUIaHYBaHHI Ta BpaxyBaHHI BCIX

TEXHIYHMX AaCMEKTiB, TaKl MaTepiaju 3aJMIIAIOTHCS MEPCIEKTUBHUM BHOOpPOM st
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CTIHKOTO Ta €KOJIOTIYHOTO OY/IBHUIITBA.

Merta po6orn. / Aim.

Metoro 11i€i  pobOTM € JOCHIPKEHHS BIUIMBY HaHOoMoaudikaili Ha
¢bi3uko-mopTiaanaueMeHTy. g 1bOro BUKOPHCTOBYBAIM IMOBEPXHEBO-AaKTHUBHI
peuoBuHH (ITAP) y HagManux KOHUEHTpAIisX, M0 A03BOJISIE 3MIHIOBATH CTPYKTYPY
OeTOHY Ha HAHOPIBHI Ta TUM CaMUM IOKpAI[yBaTH MOr0 XapaKTEPUCTUKHU.

Marepianu ta metogu. /Materials and methods.

Y  jochmikeHHI BUKOPUCTOBYBAIM MOpTIaHALEeMeHT Mapku M400 Ta
KOMMO3UIIHUI NOPTIAHIIIEMEHT 3 PI3HUM BMICTOM BaIlHAKY, @ TaKOX PIYKOBHUMN
JTHIMPOBCHKUM MICOK SIK IpiOHUI 3amoBHIOBaY. JIJisl MOKpaIlleHHs] CTPYKTYPH BOJIU Ta
pobotu  cywmimi  3actocoByBaiM  Tinepruiactudikatop  SikaPlast-520, mnpu
BojolieMeHTHOMY  BigHomieHHi 0,5. I[lopuctictb O€TOHY OLIHIOBAIM 4Yepe3
BOJIOTIOTJIMHAHHS 32 00’eMoM BianoBiaHo Ao crangapty JCTY b B.2.7-170:2008, a
MIIHICTh BU3HaYalu Ha 3pa3kax 40x40x160 MM 3a craHmapTHOW MeToauKoro. lle
J03BOJIMJIO OILIHUTH BIUIMB BAIHSIKOBOTO KOMIIOHEHTa Ha BOJOMOTJIWMHAHHS Ta
MIIHICTh OETOHY.

Pe3yabTaTtu Ta 00rosopenns. /Results and discussion.

Ha nepmromy etamni mociimkeHHs: 0yJ0 BUBYEHO BIUIUB BMICTY BAaITHSAKOBOTO
koMmrioHeHTa, a came CaCQO3, y ckiaal KOMIO3MUIIIHHOTO TOPTIAHAIIEMEHTY Ha
00'eMHE BOJONOTIMHAHHSA O€TOHHUX 3pa3kiB. JlJisi bOro OyJM BUTOTOBJIEHI 3pa3Ku
OCTOHYy Ha OCHOBI TPAJAMIINHOTO TMOPTJIAHIIEMEHTY Ta KOMIIO3HUIIHHOTO
MOPTJIAHALIEMEHTY 3 pi3HUMHU KoHIeHTpatismMu CaCO3 — 10%, 20% 1 30%.

B pesynbTaTi mochimkenb Oyno BCTaHOBIEHO, o npu gonaBanHi CaCO3 B
kinpkocTi 10% Ta 20% crmocrepiraeTbes 301MbIICHHS 00'€MHOTO BOJIONOTIMHAHHS
MOPIBHSHO 3 KOHTPOJBHUM 3pa3zkoMm, y sikomy CaCO3 He BukopuctoByBaBcs. Lle
MOe OyTH 3yMOBJIGHO THM, IO Ha WX PIBHSAX JOJIaBaHHS BiI0yBAETHCS YACTKOBE
3amimieHHs neMenty Ha CaCO3, 1o cnpusie yTBOPEHHIO OUTBIIT TOPUCTOT CTPYKTYPH
B 0€TOHI, a 11e, B CBOIO YePry, 30UIbIIIY€E 34aTHICTh MaTepialy NOTJIMHATH BOMY.

Opnak npu noganbiomy 301bineHH BMicTy CaCO3 1o 30% crnocrepiraerbes

3BOPOTHIN e(eKT — 3Ha4yHe 3HMKEHHsS 00'eMHOro BojomnorivHaHHd. lle sBuiie
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MO’KHA TOSICHUTU YIIUTBHEHHSIM CTPYKTypu OeToHy uepe3 peakuii mibk CaCO3 Tta
npoaykramu rigparainii nementy. [Ipu Bucokiit konmentpaiii CaCO3 yTBoproeTbes
OUIBII IIUTbHA CTPYKTYpPA 3 MEHIIOI KUIBKICTIO MOP, [0 3HAYHO 3HMXKYE 37aTHICTh
O€TOHY MOTJIMHATU BOAY.

Takuit BrumB BMicTy CaCO3 Ha BOJOINOINIMHAHHS Ma€ BaXKJIMBE MPaKTUYHE
3HAYEHHS. OnTumizanis roro KOHIIEHTpalii JI03BOJISIE KepyBaTu
Gb13UKO-MEXaHIYHUMHU BJIACTHBOCTAMU OETOHY 3aJI€KHO BiJ BUMOT KOHKPETHOTO
OyniBenbHOTO mMpOeKTy. lle BiAKpHUBaE MOXIMBOCTI JJII CTBOPEHHS OETOHHHX
CyMIIlIeH 3 MOJIMIIEHUMH XapaKTePUCTHUKAMU BOJAOHETIPOHUKHOCTI, IO € OCOOIMBO
aKTyallbHUM 11 BUKOPHCTAHHS B YMOBax IMIJBHINEHOI BOJOrocti abo B
CepeIOBUILAX 3 arPECUBHUMM BILJTUBAMHU.

3aramoMm,  pe3ysJbTaTH  NOKAa3ylOThb  MEPCHEKTUBHICTh  BUKOPHCTAHHS
KOMIO3UILIMHUX TMOPTIaHANeMeHTIB 13 pi3HUM BMmicToM CaCO3 s JIOCATHEHHS
OaKaHMX XapaKTEPUCTHK y OY/IBEIIbHUX Marepiajax, 10 CHPHsI€ MiABUIIECHHIO X
JIOBTOBIYHOCTI Ta HAaIHHOCTI.

Bucnosku. /Conclusions.

Pe3ynpTaT mpoBEAEHUX OCIHIKEHb JAlOTh MOXJIMBICTH 3pOOMTH HACTYIIHI
BHCHOBKH Ta OKPECIUTHU NEPCIICKTUBU MOAAIBIITUX JIOCITIIKEHb:

3MiHA  CTPYKTypu  BOAM. 3aCTOCYBaHHS  HaaMajduX  KOHIIEHTpaIlii
MOBEepXHEBO-aKTUBHOI pedyoBUHU (IIAP) mnpu BUrOTOBIEHHI JPIOHO3EPHUCTOIO
OETOHY Ha OCHOBI KOMIMO3HUIIHHOTO TOPTJIAHAIEMEHTY 3HAYHO BIUIMBA€ Ha HOTO
nopucticth. lle BimOyBaerbcs yepes te, mo [IAP 3MiHIOE CTPYyKTYypy BOIH, fKa
BUKOPUCTOBYETHCS MPH 3aMILTyBaHHI OETOHHOI CyMiIlli, 1[0 B CBOIO YEPTy CHPUUUHSE
3MIHYy pO3MOAUTY TOp Y CTPYKTypl 3aTBepAuIoro OeToHy. 3MiHA MOPHUCTOCTI
0e3mocepeTHbO BIIOOPAKAETHCS HA TTOKA3HUKY 00'€éMHOTO BOAOIOTIMHAHHS OETOHY,
SAKUW € BaXXJTMBUM TOKA3HUKOM JOBTOBIYHOCTI Ta MOPO3OCTIHKOCTI MaTepiaiy.
MeH11a MOpUCTICTh CHpUSIE 3MEHIIEHHIO OOCATY TOTJIMHEHOI BOJM, IO TIBHUIILYE
CTIAKICTh O€TOHY /10 3aMEp3aHHs Ta PO3MOPOKYBaHHS.

OnTumizariisi KoHIEeHTpaii MoaudikaTopa. JlociiKeHHs MoKa3ad, M0 TpH

KoHIleHTpallii Moaudikaropa Bogu B Mexax 0,0004% mnocsraeTbCs ONTUMAIBHUI
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OajlaHC MDK 3HIDKEHHSIM 00'éMHOrO BOJOIIOTJIMHAHHS Ta ITABUIIEHHSIM MIIIHOCTI
OeToHy Ha paHHIX eramax TBepAiHHA. lle o3Hawae, MmO B 1€l MOMEHT CTPYKTypa
0ETOHY € HallMEHII MOPUCTOI0, IO 3HUXKYE 3[IaTHICTh MaTepially MOIJIMHATH BOIY,
BOJHOYAC 3a0e3Meuylour IIBUAKE HAPOCTAHHS MIMHOCTI. Takuii epexT ocoOnmBO
BOXJIMBUN Yy BUNAJKAX, KOJU HEOOXITHO IIBUJKO JOCSATTH BHCOKHX IOKa3HHKIB
MIITHOCTI, HAIIPUKJIAJ, TIPU IPOBEACHHI PEMOHTHUX POOIT a0 3BE/ICHHI KOHCTPYKIIIH,
SIK1 T IAI0THCS 3HAYHUM HaBaHTA)XKCHHSAM y paHHI TEPMiHHU.

JIOLIBbHICTh MOJATBIINX JOCHIKEHb. 3BaKalOUu Ha JOCATHYTI pe3yJbTaTH,
MIPOJTIOBKEHHS JOCIIHKEHB Y IIbOMY HAMPSIMKY € BOKJIMBHM JIJII PO3BUTKY TEXHOJIOTI]
BUPOOHMIITBA JIPIOHO3EPHUCTHX OETOHIB 3 MOKPAUICHUMHU XapaKTEPUCTUKAMH.
[lomanpini JOCHIIKEHHS MOXYTh BKJIIOYATH BHUBUCHHS BIUIMBY PI3HUX THIIIB
MTOBEPXHEBO-aKTUBHUX PEYOBHH, IiX KOMOIHYBaHHS, a TaKOXX pPO3pOOKYy HOBHUX
Mo U (DIKaTOPiB, sIKI O JO3BOJIMIM JOCITATH 1€ O1IBIIT BUCOKUX MMOKA3HUKIB MIITHOCTI
Ta 3HIKYBATU MOPUCTICTh MaTepiaiy.

3aranoMm, pe3ynbTaTH  JIOCHIIKEHb  JEMOHCTPYIOTh  IMEPCHEKTUBHICTh
BUKOPHUCTAaHHA HaaMmanux KoHmeHTpariii [TAP y ckmaai apiOHO3epHUCTUX OETOHIB
JUIS IOCSITHEHHS €HeproeeKTUBHOTO Ta JOBroBiuHOro OymiBHUIITBA. Lleit miaxina
BIJIKDUBA€E HOBI MOXJIMBOCTI JUIsl ONTHMI3alli CKJIaay OETOHHHUX CyMIIIeH, M0
BIJINIOBIJIa€ CY4aCHUM BHUMOTaM JI0 3HUKEHHS BIUIMBY HAa HABKOJMIIHE CEPEOBUIIIC
Ta MIJBUILEHHSA TOBrOBIYHOCTI OyIiBEJbHMX MarepiaiiB. TakuM 4MHOM, MOJAJbII
JOCIIKEHHS MOXKYTh CTaTH BaXJIMBUM KPOKOM Y BIOCKOHAJICHHI OyaiBEIbHUX

TEXHOJIOTIH.
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JOCJIIIZKEHHSA POSMIIIEHHSA CITKU BATATOKYTHUKIB
HA PI3BHOMAHITHUX ITOBEPXHSAX

IMaBaumko Auapii BosioguMmupoBuy

K.T.H., JOIICHT

Axumenko Ouaexcanap OJiekcaHAPOBUY

CryneHt

Toponenko Oaekciii Bikroposuu

AcmipaHT

Hamionanpauit yHiBepcutet «OiechbKa MOTITEXHIKA)
M. Ogneca, YkpaiHa

Beryn. V' po0oTi CTBOPEHO CHCTEMY aBTOMAaTH30BAaHOTO IIPOEKTYBAHHS
reOMETPUYHUX 00'€KTIB 3 BUKOPUCTAHHSM I'€KCAaroHaJIbHOI CITKH, sIKa IPOrpaMy€eThes
MoBoro C# ¢ rpagikoro OpenGL. CiTka BUKOPUCTOBYETHCA MJIA IPENCTABICHHS
00'eMHUX (iryp y KOMI'TOTepHIN Tpadilli, 1HXKEHEepii, apXITEKTypi Ta 1HINX chepax.
[e naimommpeHimuii crocid crBopeHHst 3D-moeneit 13 mIockux Piryp.

[lomronanbHa YW TeKcaroHalibHa CITKa — 1€ Hallp OKpPEeMHUX IUIOCKUX
0ararokyTHUKIB (TIOJITOHIB), 3'€IHAHUX MDK CO00I0, SIKI pPa3oM YTBOPIOIOTH
TPUBUMIPHY TMOBEpxHIO0. Hampukiaa, KoMmm'roTepaMm CKJIagHO OOpoOdsSTH B
rpaiuyHOMYy penakTopi Tiaaki cdepu, g CHOPOIICHHS 3aBJaHHA BCl BUTHYTI
MOBEPXHI IEPETBOPIOIOTHCS Ha HAOIP TIIOCKUX TeoMeTpudHux ¢iryp. KoxkHa 3 HUX €
MOJIITOHOM, & BC1 Pa30M — MOJITOHAIBHOIO CITKOIO.

Meta pobotu. MeToro poOOTH € aBTOMAaTH3aIlisl MPOIECY PO3PAXYHKY Ta
nooynoBu 2D Ta 3D-reomerpudHux (iryp, mo g03BOJSE CIPOCTUTH MOJIEITIOBAHHS
CKJIQIHUX OO0'€KTIB HE3BHUYAHMX (OpM, SIKI MOXKHA BUKOPHCTOBYBATH Yy PI3ZHHMX
rajgy3six IMPOMHCIOBOCTI Ta apxXiTekTypu. s po3paxyHKy Ta MNporpaMmyBaHHs
MOBEPXOHb 3aCTOCOBAaHO airoput™M SOM.

Marepiaiau ta Mmetoau. CiTKH BUKOPUCTOBYIOTHCS CKPI3b, JIe € KOMI'IOTEPHE
3D-monentoBaHHs, HampuKiIag, TpW po3polIll irop, crenedexTiB y KiHO,
MPOEKTYBaHH1 OyJiBellb Ta 1HXXeHepHuX crnopyna. CiTka - 1€ TUI KapkKaca, SKHii

BHU3HAYAE 30BHINIHIN BUTJISI Ta TOBEAIHKY 00'€KTa.
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Came o pyHK1iI0 BUKOHYIOTH ciTKH [1].

1. OOuncmoBansHa ontumizaimis. Ile ocHoBHa Mera. Bona pgomomarae
3a01IaJ)KyBaTU pecypcu KoMmm'toTepa. TumoBuii mnpukinan — 3D-irpu. Y upomy
BUIAJIKY aJITOPUTM PEHACPUHTY CIIEHU 3MEHIIY€ KIJIbKICTh MOJITOHIB Y PO3PIIKEHUX
00J1acTsX, 3aBJSIKK YOMY I'pa 3aBAHTAXKYETHCS IIBUIIIE.

2. Busnauennss reomerpii o0'ekta. Memni jgomomararoTh MoOyayBaTH Ta
"oOumncnutu" reomerpito o0'ekta B 3D-mpocTopi (koopanHATH, TOBKHHA, BUCOTA, KYT
BUTHHY 1 T. 1.).

3. 3mina geraneil Moxeni. MaHinymoWTe BepIIMHAMH, KpasMu Ta
MOBEPXHSAMH TMOJITOHIB, MO0 30UTbIIMTH a00 3MEHIUUTH JAeTanmizaiio. MoxHa
J0JaTH JI0JIaTKOBI MOJIITOHHU JJI CTBOPEHHSI BUTOHUEHUX KPUBUX Ta TOHKUX JIE€TaJICH.

Po3poOka cuctemMu npOeKTyBaHHS 3[1MCHIOEThCS HA MOBI IiporpamyBaHHs C# C
rpadikoro OpenGL. OpenGL (Open Graphics Library) - me OaraToMOBHUH,
kpocrutaropmuuii APl nnst pennepunry BektopHoi 2D Tta 3D rpadiku. Ileit
1HTEep(eic TPUKIATHOrO MPOrpaMyBaHHs HA4YaCTIIE BUKOPUCTOBYIOTh y MO€IHAHI
13 rpadiuaum mporecopom (GPU) mns amapaTHOro NPUCKOPEHHS PEHJIIEPUHTA.
OpenGL migTpuMyeThCs BCIMA OCHOBHMMM ONEPALlIiHUMHU CHCTEMaMmH, MpPaIIoe 3
yciMa OCHOBHHMMHU BIKOHHUMH CHUCTEMaMHU 1 MOKE€ OyTH BUKIMKAHHA 3 OUIBIIOCTI
mporpamMoBaHuX MOB. BiH TakoX MOBHICTIO HE3AJIEKHHUM BiJl MEPEKEBUX MPOTOKOJIIB
ta Ttonosorid. Bci mporpamum OpenGL 3a0e3nedyroTh CcTaOUIbHI pe3yiabTaTH
BI3yaJIbHOTO BiJIOOpakeHHs Ha oOiamHaHHi, cymicHomy 13 OpenGL API, nHezanexHo
BiJ omeparniiiHoi cucteMu abo BikoHHOI cuctemu. OO0'ekt OpenGL - 1ne Halip
napameTpiB, Akl € HmiAMHOXkUHOK cTaHiB OpenGL. Hanpuknan, MoxkHa CTBOpUTHU
00'eKT, SIKUN OnUCy€e KOHDITypaIlito peHACPUHTY apXITEeKTYPHOTO €JIeMEHTa, B SKOMY
MOJKHA 3aJIaTH PO3Mip, KUTBKICTh KOJILOPIB 1 T.1. [2].

Moga nporpamyBanus C# st po3poOku nmporpamu O0yino oOpaHo TOMy, IO 1€
NoIIMpEeHa MOBa MporpamyBaHHs. BoHa Mae HacTyIHI epeBaru:

- [IpoctoTa Ta 3py4HICTh BUKOPUCTAHHS. 3aBISKUA MPOCTOMY Ta 3PO3YyMIIOMY
CUHTaKcuCy MOBY C# JIerkO BUBYUTH Ta IIBUJKO PO3POOISITH MIPOTPAMHU.

- C# aBTOMaTM4YHO 3BUIbHSE BUJUIEHY TaM'ATh, KOJIM OO'€KTH HE
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BUKOPHCTOBYIOTHCH.

- MoBa C# mwnHamae 0a30BHI CHHTaKCUC, HEOOXITHUN JJsi CTBOpPEHHS
00'€KTHO-OpPIEHTOBAHUX JIOJATKIB.

- [linTpuMka mapanenpbHOTO MPOTPaMyBaHHS.

HenomnikiB y C# He Tak 6arato, 1 BiH 3aJIMIIA€THCS OJHIEIO 3 HAUMOMYJISIPHIIIAX
MoOB y cBiTi [3, c. 10].

Jlnst po3paxyHKy 1 MOJAIBIIOI MOOYIOBU OO'€KTIB BHKOPUCTAHO aJTOPUTM
SOM. Kaptu Koxonena (SOM), mo camMooOpraHizyroThcs, - IIe¢ MOJAU(DIKOBAaHUHN
JITOPUTM JIIHIHHO-BEKTOPHOI KBaHTHU(ikamii nanux. KoxkeH 3pa3ok € JOKaJIbHOIO
IIITBHICTIO JaHUX 1 3aMIHIOETbCA. B pesynbrari Takoi 3aMiHU JaHl MOJAOTHCS 3
MIEBHOIO MIOMUJIKOIO alPOKCHUMAIIii.

OnuniemMo OpUriHajibHy Bepcito anroputmy SOM:

1. Citka BY3JIB IHIIIATI3YETHCS Ta PO3MINIYETHCA Y TMPOCTOPl JIaHUX.
HaiinpocTimmii MeTo] — BUNIAIKOBE PO3MIIICHHS BY3JI1iB; 1HIIWN - PO3MIIICHHS CITKU
y OpOCTOp1, PO3TATHYTOMY IO OCHOBHUM KOMITOHEHTaM. ICHYIOTH 1HIII €(EeKTHUBHI
CXEMH 1HI1Ilam3ari.

2. Touku naHux Xi BUOMPAIOTHCS BUIMAIKOBUM YMHOM UM TOCIII0BHO

3. Cepen ycix By3idiB CITKH BHOMPAETHCS BY30J1, HAWOMMKYHMIA 10 TOYKH XI.
Horo pajiiyc-BeKTOp NPHItMAeThCs 32 Yamu.

4. Yci By37H CITKH TIEpEMIIIatoThes 10 Xi BIIOBITHO J0 MpaBUiIa;

(i) =yi+h(r(y;,yemu) O ( Xi-y)), j = 1...p,

e P — KUIBKICTh BY3JiB, — Tak 3BaHa (yHKis cyciacTBa (neighborhood
function), r(y;,y.) — BiacTaHb MiX By3JaMH Y; Ta Y,, aje HE y MPOCTOpI JaHHX, a
3TiTHO 3 BBEJACHUMH Ha CITI[l BITHOCMHAMHU CYyCiACTBa (TOOTO, AKIIO y; Ta Yz €
HalOmKYMu cycinamu, 1o r(Yi,Y2)=1, akmo iammmu, 1o r(yi,y2)=2 i T.1.), t-HOMep
iTepartii.

4, Kpoku 2-4 anropuTMy NOBTOPIOIOTBCS 1O TOTO 4Yacy, NOKA Oyne
JOCSITHYTO MEeBHA TOYHICTh UM KOKHA TOYKA JAHUX HIYOTO OYIKYyBaTH OpaTH y4acTb y
npolieci ajanTailii By3ja Kiibka pasiB (ToOTo Ky iTepartiit, 1e K - 4ucio mopsaky

KUTBKOX OJIUHUIIB).
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Oynkuii HAROMMKYMX CYCIJiB BUOMPAIOTHCA TaKUM YMHOM, 1100 BOHH Oynu
MakcUMadbHUMH Tpu X = 0 1 MOHOTOHHO cmajanu 31 30uUTbIeHHsM X. Haituacrimie
BUKOPHCTOBYIOThCS raycoBi (pyHKIii cycimcrsa i 3Bani bubble-function.

["aycoBi QyHKIII cyciacTBa:
1 x?
h(e,) = a()exp (57303 )
Bubble-function:

a(t),x < a(t)
0,x <a(t)

hex o) =
ne a(t) — mBuakicTh HaBuaHHs, a [/(t) — HIMpHHA OKOJMIl; B OpUTIHAIbHIN
Bepcli SOM 11 ¢yHKUii HE 3aiexaTh BIJ YMOB HaBYaHHS 1 JIMIIE MOHOTOHHO
3MEHIIYIOThCSI BiJl JIEAKOTO TIOYaTKOBOTO 3HAYCHHs [0 HyJs, HAmpUKIajg, 3a
JTHIAHUM 3aKOHOM:
a(t): do (1' t/ niter),
o ()= oo (1- t/ niger),

ne Ny - Yucno itepaniit, a0 - Yucno nopsaaky aecarux abo corux, 0 - Yucno
MOPSIIKY JEKUIBKOX OJIMHMUIIb.

HanamryBaHHs CITKM 3[IIHCHIOETHCS Y JIBA €TaIN:

1. Ordering. O6upaetbest ag~ 0.1, Nier ® N, TAKUM YUHOM, OCKUJTbKH OEPYTh
y4acTh MMOHAJ] TIOJIOBUHA BY3JIiB.

2. Fine-tuning. O6upaetncs ag~ 0.01, Nier = 10N, op, Y pyci moBuHHI OpaTn
y4acThb JiBa a00 TpHU BY3IIH.

Pesyabtatn Ta oOroBopenHsi. AnroputM SOM mnepenbadae BHUMAAKOBE
MEepEMIIIEHHS! BY3JIB TaKUM YMHOM, II00 cepeaHsl BIACTaHb BiJl TOYKH JaHUX O
HaWOMMKYOTO By3/la TMOCTIMHO 3MEHIIyBajack. Y TOHM caMHil Yac BY3/IH
YHOPSIAKOBYIOTHCS BIAMOBIHO J0 BIAHOCHH CYCIJICTBA, 3aIIPOBAIKEHUMHU Y CUCTEMI
By3JiB. B pe3ynbrari ciTka By3JiB BUXOJUTH OUIBII MEHII TJIAJIKOI0, 1 YUM OLIbIIe
3HaueHHs (t), o Oepe y4yacTh y HajallTyBaHH1, TUM BOHA OB IJ1aIKa.

VY po6oti O6ys0 po3po0IEHO aITOPUTMHU 3aMIIICHHS TOBEPXOHBb MPOCTOPOBOIO

CITKOIO IIECTUKYTHHKIB, Ta B JESIKUX BHUIAIKAX 3 JOJABAHHSAM I SITHKYTHUKIB.
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Cucrema CTBOpIOE TaKd MOBEPXHI, SK: IJIOLIMHA, HWIIHAP, cdepa, emincoin. Takox
po3pobIIeHO 3pyuHuil iHTepdeiic KopucTyBaya.

BucHoBkn. XapaktepHorw ocoOnuBicTio mMerony SOM e Te, mo cucrema
BY3JiB (3pa3kiB), OTPMMaHUX BHACIIJIOK HOTO 3aCTOCYBaHHS, PO3TAIIOBYETHCS Yy
MeBHOMY MOPSAAKY. By3nu MoxyTh OyTH MpeacTaBlieHi Yy BUTIISAAI MPSIMOKYTHOI abo
IIECTUKYTHOI CITKH;, B pe3yibTari poooTu anroputMy SOM cyciaHi By3/dM Ha i
CITII BUSIBJISIIOTHCS CYMDKHHUMH B MPOCTOPI JaHHUX, Tak IO y pa3i JBOBUMIPHOI abo
TPUBHUMIPHOT CITKM TICIsS PO3MIIICHHS TOYOK JaHUX Yy HaAMOMDKYMX BYy3Jax
3'SIBIAE€THCS MOKJIMBICTH Bi3yalli3yBaTH JlaHi, IO Ja€ KOPHUCTYyBadyeBl MOXKIMBICTbH

BI3yaJli3yBaTH JIaHi.

139



BIIJIUB CTAHJIAPTU3ALII TA CEPTU®IKALIT HA SIKICTh I BE3IIEKY
MOHTAXY EJEKTPUYHUX CUCTEM Y CYHACHUX ABTOMOBUJIAX

IasicynoBa Osena OuieriBHa,

BUKJTaJ1a4

Josmxenko Cepriii OJiekcanapoBuy,

Kianmenko ®enip Baxumosuy,

IleneB Onexcanap B’sauecsiaBoBuy,

Crynentu

BCII Onecpkuit aBTOMOO1IEHO-A0POKHIN (DaXOBHIM KOJIEIK
HanionansHoro yHiBepcutety "Ojiecbka moJiiTexHika"

M. Opneca, Ykpaina

Beryn. V' cydacHiii aBTOMOOUIBHIA TPOMHCIOBOCTI €JIEKTPUYHI CUCTEMU
BIJIIrPAlOTh KJIOYOBY POJIb y 3a0e3MedeHHl (YHKI[IOHAIBHOCTI, KOMQOpTYy Ta
Oe3MeKu TpaHCIMOPTHUX 3ac00iB. Bim cucTeM OCBITJIEHHS J0 CKJIQJHUX OOpPTOBHUX
KOMIT'FOTEPIB, HAAIMHICTh 1 IPABUIIBHICTh MOHTAXKY LIUX CUCTEM Mae Oe3rocepeiHii
BIUIMB Ha Oe3leuHy eKcIulyaTalfito aBTomMoOuns. Cranmaprtuzailis Ta cepTudikaiis
CJIEKTPUYHHUX CHUCTEM € BOXKJIMBUMHU IHCTPYMEHTAMH JJI1 KOHTPOJIO SKOCTI MOHTaXYy,
TOTPUMaHHSA TEXHIYHUX BHUMOI Ta 3a0e3MeuyeHHs BIAMOBIAHOCTI MIKHAPOIHUM
HOpMaMm Oe3mneku. Y I CTaTTl PO3TIISAJAEThCS 3HAUEHHS CTaHIAPTIB 1 MPOIIEC
cepTudikaiii y KOHTEKCTI MOHTa)Xy EJNEeKTPUYHUX CHCTEM, iX BIUIMB Ha Oe3meKy
TPAHCIIOPTHHUX 3aC001B 1 AKICTh pOOOTH €JIEKTPOOOITaIHAHHS.

e po6oTn. MeToro JaHoi CTaTTl € AOCTIKEHHS BIUIUBY CTaHJapTU3aIlll Ta
cepTudikaiii Ha SKICTb 1 O€3MeKy MOHTaXy EJEKTPUYHUX CHCTEM Y CyYaCHHX
aBTOMOOUIAX. 30KpeMa, CTaTTs CHOpsSIMOBaHA HA: aHaji3 OCHOBHUX CTAHMIAPTIB 1
BUMOI, 10 PEryJioloTh MOHTaX €JIEKTPUYHUX CHUCTEM Y aBTOMOOLUIbHIN
MIPOMHKCIIOBOCTI; BUBYEHHS TPOIECIB cepTHdiKaIlii, 0 3a0e3Me4yl0Th BIAMOBIIHICTh
CICKTPUYHUX KOMIIOHEHTIB Ta CHCTEM TEXHIYHMM BHUMOTaM; OI[IHKY BIUTUBY
CTaHAApPTIB Ha SKICTb MOHTAaXY 1 HAIIHHICTh €JIEKTPUYHUX CHUCTEM, a TAaKOXK Ha
3arajgpbHy Oe3neKky aBTOMOOUTIB; BH3HAYCHHS PEKOMEHMAAIlN IS CTYICHTIB Ta
(axiBLiB MO0 JOTPUMAHHS CTaHJAPTIB y MPOLIECI MOHTAXY €JIEKTPUYHUX CUCTEM, 3
METOIO MIBUIIIEHHS iXHBOT KBaTi(iKkallii Ta mpodeciitHo1 BiAMOBIJATHHOCTI.
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Marepiaaum Ta Meroau. J[ns MOCATHEHHS TOCTaBIIEHOI METH B CTaTTi
BUKOPUCTOBYIOTBCSI HACTyNHI MaTepiand Ta Meronu: HopmaTuBHO-IIpaBOBi
NoKyMeHTH: HarioHalibHI Ta MDKHApOJHI CTaHAAPTH, IO PETYIIOTh MOHTaX
enekTpuuHux cucteM B aBroMoOumix (ISO, IEC, €Bponelicbki TUPEKTHUBH);
HepxaBui crangapta  Ykpainu (JCTY) Ta ix akryanbHi penmakuii. Haykosi
nyOmikaiii: CTarTi B pelieH30BaHUX HAYKOBUX KypHaiax, U0 BUCBITIIOIOTh MUTAHHS
cTaHaapTu3arii, ceptudikaiiii Ta Oe3MEKH EICKTPUIHUX CHUCTEM Yy aBTOMOOUIbHIN
npoMuciIoBocTi; Jlucepranii Ta AOCHIIHUIIBKI POOOTH, MTPHUCBSIYCHI IIpoOeMam
MOHTaXYy €NeKTpUYHUX cHucTeM. [lpakTuuni kepiBHMITBA: [HCTpyKmii Ta
peKoMeHAaIli BUPOOHMKIB EJIEKTPUUYHUX KOMIIOHEHTIB;MeTOuYHl MOCIOHUKUA 3
MOHTaXy Ta cepTu(ikaili eIeKTpUYHUX CHUCTeM. AHali3 JOKyMEHTIB: BuBueHHs
HOPMAaTHBHUX JOKYMEHTIB, CTaHAApTIB Ta HAyKOBUX MyOdiKaluiid 3 METOIo
BHU3HAUEHHS OCHOBHMX BHMOI JO MOHTaXy EJEKTPUYHHUX CHUCTEM Ta IPOLECIB
ceprudikamii. Cucremaruszamis iHdopmarii: 30ip 1 cucTemarusaiis JaHUX TIPO
CTaHJapTU3aIlil0 Ta cepTU]IKAIII0 ENEeKTPUUYHUX CHUCTEM JJi CTBOPEHHS €JIMHOL
iHdopmariiinoi 6a3u. [lopiBHsuibHMM anani3: [lopiBHSHHS MIKHAPOJIHUX CTAH/IAPTIB
3 HaI[lOHAJbHUMHM BUMOTAMH JJI1 BU3HAUYEHHS iXHBOI BIJTMOBIIHOCTI Ta BUSBJICHHS
MOXJIUBUX TporasivH. OnuTyBaHHS Ta 1HTEpPB’t0: [IpoBeneHHS OMUTYBaHb Cepe
(axiBIIiB Ta CTYJEHTIB aBTOMOO1ILHO-TOPOKHBOTO KOJIEIKY JIJIsl OI[IHKU PI1BHSI 3HAHb
1 MNpPaKTUYHUX HABUYOK y cdepi MOHTaXy EeNeKTpUYHHX cucTeM. [lpakTuuHi
TOCTIKEHHS: AHa3 BUIMAJKIB 3 PEATbHOTO MOHTAXY EJIEKTPUYHUX CHCTEM, 3
aKIIEHTOM Ha JOTPUMAaHHS CTaHAAPTIB Ta pe3yabTaTiB ceptudikauii. Lli maTepianu ta
METOAM JI03BOJISIIOTH BCEOIYHO MAOCTHIAMTH MNHTAHHS BIUIMBY CTaHIApTH3allli Ta
ceptudikaiii Ha SKICTb 1 0€3MeKy MOHTaXy CEJEKTPUYHUX CHUCTEM Y CY4YacHHX
aBTOMOOUISAX, @ TAaKOX HaJaTH OOIpyHTOBaHI peKkoMeHJauii s (axiBUiB y IIA
rainysi.

Pe3yabTaT Ta 00roBopeHHsi. JociikKeHHs] MOKa3ajio, [0 BIPOBAIKEHHS
CTaHAapTiB 1 cepTudikalii B MPOIEC MOHTaXY EJNEeKTPUYHUX CHUCTEM 3HAYHO
MIJBUIILYE TXHIO SKICTh Ta 0e3mexy. OCHOBHI pe3yJIbTaT BKIIOUYAIOTh: BiAMOBINHICTS

MDKHApOJHUM CTaHAapTaMm: AHalli3 MOKa3aB, 110 MiJNPUEMCTBA, K1 JOTPUMYIOTHCS
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MDKHApOJHUX CTaHAApTIB, Takux sk [SO 26262 ta IEC 61508, 1eMOHCTPYIOTh BUIILY
HAAIMHICTD eneKTpuuHuX cucteMm. Ceprudikallis 3a UMM CTaHAapTaMu 3abe3neuye
CHUCTeMATUYHUHN MIJX1] 10 YIPaBIIHHSA PU3HKAMH, ITOB’SI3aHUMHU 3 (DYHKIIOHAJIBHOIO
O€3IMeKOI0 ENEeKTPUIHNUX KOMITOHEHTIB. 3HI)KCHHS KiITbKOCTI BigMoB: IIpoBemene
OMUTYBaHHs cepea (axiBIiB BKa3ajlo Ha 3HAYHE 3HUKEHHS KIUIBKOCTI BiJIMOB
CJIEKTPUYHUX CHUCTEM Y aBTOMOOLISNX, sIKI mpoinum ceptudikamito. bauszpko 75%
PECTIOH/ICHTIB MIATBEPAWIN, IO JOTPUMAHHS CTaHAAPTIB JOMOMOTJIO YHHUKHYTH
CEepHO3HUX TEXHIYHUX MPoOJeM IIiJi 4Yac eKcruryarailii aBToMoOiniB. [lomimmenHs
AKOCTI MOHTaxy: B paMkax NpakTUYHUX AOCHIKEHb OyJl0 BCTaHOBJIEHO, IIIO
KOMIIaHli, $KI BUKOPUCTOBYIOTh CTaHJIApPTHU30BaHI MNPOLEIypU MOHTaXy, MaroTh
HUKYHH B1JICOTOK JIe(heKTIB Y BUKOHAHHI po0iT. CTaHmapTU3allis MPOIECiB MOHTAXKY
CHpHsi€ YITKIMIN oprani3anii poO0oTH, 110, B CBOIO YEPry, 3HUKYE PUBHKHU JIIOACHKOI
MoOMUJIKM. 3abes3reueHHs Oesnmekd: Yci onuTaHi  ¢axiBIi  3a3HAYMIM, IO
cepTudikailisi 3Ha4HO MIJBUIIYE PIBEHb O€3IMEKH eNeKTpUUHuX cucteM. Lle ocobimBo
BAKJIMBO [JJIs1 3aloO0IraHHs MOXKEXaM Ta EJEeKTPUYHUM yJapaMm, sKI MOXYTb
BUHHMKATH BHACTIZIOK HEMPAaBWIBHOTO MOHTaXY a00 BHUKOPUCTAaHHS HESKICHUX
KOMIIOHEHTIB.

PesynpTaT  mOCHIDKEHHS — MIATBEPDKYIOTh, IO  CTaHAApTHU3aIls  Ta
ceprudikailisi € HeOOX1IHUMH IHCTPYMEHTaMU i 3a0€3MeUYeHHs SIKOCTI Ta 0e3MneKu
CJIEKTPUYHUX CHUCTEM y CydacHHX aBTOMOOiIsAX. OMHAK, He3Ba)KAIOUM Ha TEpPEBard,
ICHYIOTh TI€BHI BUKJIHMKH, 3 SIKHMHU CTUKAIOThCS TMiANpHEMCTBA: Butpatu Ha
ceprudikamito: Xoya cepTudikalis NPUHOCUTH OaraTo BHUrOJA, BUTpPaTH Ha
MPOBEACHHS CepPTU(IKAINHUX TPOLEIYyp MOXYTh OyTH 3HAYHMMH, OCOOJMBO MJIs
MajuXx 1 cepeaHix manpueMcTs. Lle Moke mpU3BECTH 0 TOTO, MO ACSKI KOMIaHIi He
MOXYTh €001 JO03BOJIUTH NPOUTH cepTU(ikaliio, 0 B KIHIEBOMY MiJICYMKY
MO3HAYAEThCS HA SKOCTI I1XHBOI Tpoaykii. HewigmoBigHicTh cTaHmapTam: Sk
MOKa3aJId pe3yJbTaTH ONMUTYBAHHS, JEAKI MIAMPUEMCTBA HE 3aBXKIAN JOTPUMYIOTHCS
BCTAHOBJICHUX CTAHAAPTIB, 10 MOXE OyTH HACIIJAKOM BIJICYTHOCTI HaJEXHO1
MIArOTOBKM a00 HemocTtaTHhoi KBamdikaiii mnpamiBHuKIB. lle migkpeciroe

HEOOXIJTHICTh BIPOBAXKEHHSI NMPOTpaM HaBYaHHS Ta MiJIBUILEHHS KBamidikaiii as
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CHEIIaNICTIB, 5Kl 3aiMalOTbCd MOHT@XEM eJeKTpUuHuX cucrteM. [locrtiiiHuit
po3BuUTOK TexHouyorii: IlIBuAKUI pPO3BUTOK HOBUX TEXHOJIOTiH, TakKUX SIK
€JIEKTpOMOO1Il Ta aBTOHOMHI CUCTEMH, BUMAarae ajarnrailii icHyrounx cranaapris. Lle
CTBOpIOE HEOOXIHICTh ISl MOCTIHHOTO OHOBJICHHA 3HaHb Yy cdepl CTaHAapTIB 1
ceptudikaiiii, MmO MOXKE CTaTH BHUKIUKOM JUJIs IIANPUEMCTB. [ apMoHi3alis
CTaHAapTIB: 3 OIJIAly Ha PI3HOMAHITHICTh MI>)KHAPOJIHUX CTaHAAPTIB, MiAMPUEMCTBAM
BaYXJIMBO 1HTETPYBAaTUCA B TNI00AIBHI CTaHAApTU3ALIINHI IPOIECH, 00 3a0e3MeunTr
KOHKYPEHTOCIIPOMOKHICTh Ha CBITOBOMY pHHKY. lle Moke BuMaraTu y4acti y
MDKHApOIHUX KOMITETaxX Ta OpTaHi3allisix, Mo 3aiMarThCS PO3POOKOIO CTaHIAPTIB.

JlocniKeHHS MIKPECIIOE, 0 CTaHAapTU3alllsl Ta cepTUdiKalis eJIeKTPUIHUX
CUCTEM MalOTh BUPIIIAIbHE 3HAUYCHHS JUIsl IM1JIBUIICHHS SKOCTI Ta 0€3MEKU MOHTaXY
B aBTOMOOUIBHINA NpoMUCI0BOCTI. He3Bakaroun Ha BUKJIMKH, OB’ A3aH1 3 BUTPATAMU
Ha cepTudikaliro Ta HEOOXITHICTIO TOCTIMHOTO HABYaHHS, JIOTPUMAaHHS
MDKHApOJIHUX CTaHJAPTIB € 3allOpPyKOK YCHINIHOI [IsUIBHOCTI MIANPUEMCTB Ta
O€3IMeKN CHOKUBadiB. Y TOMAIBIIOMY, BXKIWBO CIPHUSATH PO3BUTKY HABYAITBHHX
mporpaM 1 TapMoOHI3allii cTaHAapTiB Ui 3a0e3leueHHS OC3MeKu Ta SKOCTI
EJIEKTPUYHHUX CUCTEM y CYYaCHUX aBTOMOOUISIX.

BucHoBkmu.

1. BaxmuBicte crapmaptm3anii Ta ceprudikamii: CrapgapTuzamis  Ta
cepTudikallis eJIeKTPUYHUX CUCTEM Y aBTOMOOUIbHIN IPOMUCIOBOCTI € HEOOX1THUMHU
yMoBaMU g 3a0e3nedyeHHs iXHbOi sSKocTi Ta Oesmeku. Lli mpormecu CrnpusitoTh
CUCTEMHOMY IMMAXOAYy JO VYIpaBIiHHA pU3MKaAMH Ta JONMOMAararoTh YHHUKATH
TEXHIYHUX MPo0JIeM y MailOyTHEOMY.

2. [TinBuimeHHs HamIMHOCTI Ta Oe3meku: J[oCHmiKeHHs MiATBEPKYE, IO
KOMIIaHii, SIKI JOTPUMYIOTbCS MIKHApOAHUX CTaHIAPTIB, JAEMOHCTPYIOTh BHILMMA
PIBEHb HAQJIMHOCTI CBOIX eNeKTpuyHuX cucteM. Ceprudikailis 3HUKYE WMOBIPHICTh
BUHHUKHEHHS B1JIMOB, 1110, B CBOIO U€pTYy, MIABUIILYE 3arajbHy 0e3MeKy aBTOMOOLIIB.

3. HeoOxinHicTe HaBuaHHs: Bucokuil piBeHb 3HaHb Ta KBajidikaiii
MpAIiBHUKIB, $KI 3aMalOThCS MOHTAXKEM EIEKTPUYHUX CHCTEM, € KPUTUYHO

BaxiauBuM. lle migkpecnmioe moTpeOy B NporpamMax HaBYaHHA Ta IMiJBHUILEHHS
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kBamidikarii as (HaxiBIiB, M0 TPAIIOIOTH y IMiH cdepi.

4. Buxnuku y nporeci ceptudikaiii: Butpatu Ha ceptudikaiito MOxXyTh
OyTM 3HAYHUMH, OCOOJMBO JUII MaluxX 1 cepefaHix mianpueMctB. HeoOxigHO
pO3pOOUTH MeXaHI3MH MIATPUMKH JJI1 TaKUX KOMIaHii, M00 BOHU MOTJIM MPOUTH
cepTudikaliiro 1 3a0€3MeUNTH SIKICTh CBOTX MPOIYKTIB.

S. AnanTanis A0 HOBUX TexHojorid: IIIBuIKuil pPO3BUTOK HOBHUX
TEXHOJIOT1 BWMAara€e TOCTIMHOTO OHOBJICHHS ICHYIOUWX cTaHaapTiB. Lle cTBOproe
HEOOX1THICTh JUIS TMIANPUEMCTB aKTHUBHO CIIAKYBAaTH 3a 3MIHAMH y PETYJIIIAX Ta
aJanTyBaTH CBOI MPOIIECH BiAMOBIAHO JO HOBUX BUMOT.

6. ['apMoHI3aliss MDKHAapOJHUX cTaHAapTie: llianpueMcTBamM Ba)XJIMBO
IHTerpyBaTUCS B TJIOOAdbHI CTaHAAPTU3AIIAHI TPOIECH, IO JO3BOJUTH iM
3QJTMIIATUCS KOHKYPEHTOCTIPOMOKHUMH Ha CBITOBOMY PHHKY.

VY3arani, BOpPOBaKEHHS CTaHAapTU3aiii Ta cepTudikaiii € HeoOX1THOIO
YMOBOIO JUIsl yCHIIIHOTO (DYHKIIIOHYBaHHS aBTOMOOUIbHOI mpomucioBocTi. lle
3a0e3neuye He JUIIe SKICTh 1 0e3MeKy eIeKTPUYHUX CUCTEM, alie il MIJBULILYE T0BIPY

CITIO’KMBaYiB a0 HpOI[YKI_[i.l‘, 10 BUT'OTOBJISIETHCA.
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Y]IK 004.7/621.39
OCOBJUBOCTI CUMYJISILIT MPUCTPOIB BE3JIPOTOBOIO 3B*SI3KY B
CEPEJIOBUIII WOKWI

Caryn Anppiii BikroposBuy,

K.T.H., JIOUEHT

HamionanpHu#t yHIBEpCUCTET

OlopecypcCiB 1 IPUPOJOKOPUCTYBAHHS Y KpaiHH
M. KuiB, Ykpina

Anoranis. Cumymris cucrem Tumy loT, SmartHome Tomo ceoromHi €
aKTYJIBHOIO 33/1a4€l0 3 OIVISIY Ha BEJIMKUN PUHOK MPOEKTIB Ta MOTEHIIHAT PO3BUTKY
naHoi cdepu. Yacto po3poOka CTBOPIOETHCS 3 BUKOPUCTAHHSM IHTETPOBAHOIO
cepenoBHINa, ke 3a0e3meuye pekuM CHMYIISI] TOTOBOTO MPOEKTY, IO Ja€ 3MOTY
OLIIHUTH (PYHKI[IOHAIBHICTh Ta BUSBUTHU IEBHI HeMONiKu. I cUMyJSIIi iCHYIO€
JIOBOJII BEJMKAa KUIBKICTh MPOTPAMHUX CEpeoBHIN, 30KpeMma: Proteus VSM,
MicroCap, TinkerCAD, WOKWI, Fritzing tomo. OmHak, 4acTO Taki cepeaoBHIIA
MaroTh TI€BHI MPOOJIEMH 3 MEXaHI3MaMU CUMYJIIIIT MPUCTPOIB OE3IPOTOBOTO 3B S3KY.
Ha mpuxmani cepenosuma WOKW!I mnokazano oguH 3 METOAIB cUMyIslii poOOTH
bluetooth-amantepy HC-06 depe3 mocnigoBHUI 3B'S30K 3 BUKOPHCTAHHSAM (DYHKII
cepiiHoro nopty Wokwi.

KirouoBi cioBa: Cumynsnis, BipTyanizamis, MikpokoHtpojep, bluetooth-

TEXHOJIOT1s1, KOMYHIKaIIiHui iHTepderic, 10T.

Mera npociizkeHHs TIoysSiTae B po3poOil €peKTUBHOTO METOJY CHUMYIISINT
pob6otu bluetooth-anantepy HC-06 B cepenoumi WOKWI. [lanuit meton mae
3a0e3MeUnTH MOBHOIIHHY cuMysiilito bluetooth-repminany st MikpokoHTpoJiepa
(MK) cimeiictBa Arduino.

OcHoBHa 4yacTuHa. YacTo B MNpoeKkTax BUHUKAE HEOOXIJHICTh B
TUCTaHIIMHOMY KepyBaHHI a00 mepenaBaHHI JaHUX 3 PI3HUX TaKETIB Ha 3pa3zoK
MOOUTEHOTO TenedoHy abo muanmery. JlaHa TeXHOJIOTiSE Moke OyTH YacTHHOIO
HMI-iatepdeiicy cucremu.
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B cucremax ympasminag I0T ta SmartHome po3poOok ogHuM 3 HaOLIBII
MOMYJISIPHUX 1 PO3MOBCIOIXKEHUX METOo11B 00MiHY nanumMu € Bluetooth.
[Mpuknan cucremu 3 bluetooth-amanrepom HC-06 y WOKWI mokaszano Ha

puc.l.

HC-06
Breakout

% UNO -DN.

ARDUINO

Puc. 1. [Ipunuunosa cxema cucremu 3 bluetooth-axanrepom HC-06 y WOKWI

Piznuuna MoJeJ1b 3’€AHAHHA. Hanpuknan, I M1’ € THAHHSI
Bluetooth-momyns 1o MK Arduino i HajamTyBaHHS JTUCTAHIIHHOTO KepyBaHHS a0o
aBTopH3alli 3 TeJeQOHy 10 ABTOMATH30BaHOI CUCTEMH Ha 0a3l LIbOro X KOHTpoJepa
HEOOXIJTHO MPOUTH PpAJl KPOKIB, 30KpeMa:

Kpoxk 1. ®izuune mia’eqHanns 3 Bukoprctanasam Arduino-cymicauit MK (Uno
R3, ESP-32 Tomo) mo amantepy HC-06 Bluetooth. BigmoBigHiCTe KOHTaKTIB
nig’enHanHs ananrepa Bluetooth 1 mikpokoHTposiepiB cimeiicTBa Arduino HaBeAeHO
B Tabnwui 1.

Taoauus 1

BignoBigHicTh KOHTAKTIB mix’eqnanua aganrepa Bluetooth i MK Arduino
p

MK Arduino Bluetooth HC-06
Pin 1(TX) RXD
Pin O(RX) TXD
GND GND
(5V/3.3V) VCC

Kpox 2. Jlanmi numerbcss Ta 3amyCKA€ThCA TECTOBUM KOJA MpOrpaMu Ta

nepeBipsieTses podoTa moayns HC-06 3 MK.
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Kpoxk 3. [licns 3anucy ckerya no MK 1 min’ennanns Bluetooth monyns mo
Arduino, MoxHa TiepeiT 1o mia’eqnanas Bluetooth 1o moOinsHOTO TEpMiHATY.
Kpoxk 4. Jlani Bcranosmoemo 3 Play Market OC Android nporpamy bluetooth-

terminal Ha MOOITBEHUI TIpHUCTpIH (pHC.2).

1615 & B (D & [ &

-+ Bluetooth Terminal

&  bluetooth terminal &

HC-06 Connnect
98:03:31:40:25:9
- 4

MpUnoxeHua m

F.lluetrmth Terminal E
A
1 )

Bluetooth Terminal

v Sebastian Dehoa Zambrana
Hluetmth TPFI‘HI nal . Lo
+ Baz knaccudmkaym

T

KHurn m p—
Fmer‘;llng Perscnaanreless(h i \gen/ P o @

el | roce 4
dai 2eT Y HHeTpMen s

tcw PJDIwEr HJ'I—“LNICE'[ LDEI"lg_l_],m g Permite emular una Terminal Blueteoth, desde la Send Clean
an Ad "
* 4 cual e |]IJHIJI" coneciar a cusbguier d SPostve o
207 BB PYE

kiﬁ'

adaptador Bluetooth-serial. Comunicacion
bidireccional. Compatibilidad con la mayaria

Puc. 2. BcranoBiennst nporpamu bluetooth-terminal 3 Play Market OC Android

[Ticns Ttoro, sik BctaHoBieHo Bluetooth-tepminan, ioro 3amyckaemo i
obupaemo moysib HC-06 Ta BUKOHY€EMO Mij1'€THAHHS O HHOTO.
Kpoxk 5. Jlns TectyBaHHsSI CTBOPEHOTO CKETUY MUIieMo B Tepminaii nuudpy "0"

ta Bianpasisiemo Ta MK depes tepminan. Pe3ynbrar TecTyBaHHS MOKa3aHO HA puC.3.

Puc. 3. Pe3yabTar TectyBanHsi nporpamu bluetooth-terminaly 3 nmpucrpoem

HC-06 B pe:kumi nepenaBanns ganux 10 MK Arduino
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Sx BugHo 3 puc. 3 bluetooth-terminal 3 npuctpoem HC-06 B pexumi
nepenaBanHs ganux 10 MK Arduino mpaiitoe ycminrHo.

Merton cumydasmii 3’eqnanaa 'y WOKWI. Ilpu cumymamii  bluetooth-
3’ennanHg y WOKWI na nepumii mornsg npobiieMu HeMae, ajke TYT ICHY€ Iiata

Moyt Bluetooth Module HC-06 (puc.2).

HC-06

Breakout

Puc. 4. 3oBHimmnii Burisg miaatu moayJsi Bluetooth Module HC-06 y WOKWI

Opnak y Wokwi moayni Bluetooth, taki sk HC-06, Hapa3i He miATpUMYIOTbCS
0e3mocepeIHbO.

ToOTo, HE MOXHA B IOBHIM Mipi peanizyBath 3B's130K Mix MK Arduino ESP32
ta Bluetooth-npuctposmu B Wokwi, sk 11e MokHa Oyno O peayizyBaTH amaparHo.
[Ipote icHye cnioci® cuMyIrOBaTH JOriKy mporpamu y Wokwi.

Peanizyemo  cumymsinito  pobotu  bluetooth-amantepy HC-06  uyepes
MOCJIIIOBHUN 3B'SI30K, BUKOPHUCTOBYIOUM (YHKIT cepiiiHoro mopty Wokwi. Ile
NOTpiIOHO J/JIA TepeBIpKU JIorikk oOmiHy panumu Mk MK  Arduino Ta
Bluetooth-momynem. Iy 11b0ro BHKOPHCTAEMO MpPOTrpaMHHUI Ko 3 010i0TEKOI0
SoftwareSerial - me macte 3Mory oOMIHIOBATHCS JaHHMHU 4Ye€pe3 BIpTyalbHI CepiiiHi
TTOPTH.

[Tpuknang mporpamuoro koay st emyssii po6oru HC-06 6e3 peanbHOTO

Bluetooth-3s'si3xy mist Wokwi:

#include <SoftwareSerial.h>
SoftwareSerial BTSerial(10, 11); // Emynayia RX, TX

void setup() {
Serial.begin(9600); // Ocrosnuti cepitinuii nopm 05t Mowimopa
BTSerial.begin(9600), // Emynayia HC-06
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Serial.printin("Emulated Bluetooth ready!");

}

void loop() {
if (BTSerial.available()) {
char ¢ = BTSerial.read();

Serial.write(c); // Buseoennss ompumanux oanux 3 "HC-06

}

if (Serial.available()) {
char ¢ = Serial.read();

BTSerial.write(c); // Haocunanns oanux uepez "HC-06"

}
}

[Tpu 3amycky JaHOrO MPOTPAMHOIO KOAY B MOHITOpI CEpiiiHOro moprty B pasi
BBEJICHHS JlaHUX Oyze iMiTyBaTHcs npuiiMaHHs naHux npuctpoem HC-06, Ttynu x
OyJie BUBOJUTHUCS MIATBEP/DKEHHS NMPUHUMAHHS Y BUTIISAA1 “BIAYHHS — CBOEPIIHHM
3BOPOTHIH 3B’ SI30K JIJIsI

Jns Toro mo® BBeAEHHI AaHl noTpanwid Ha KoHtposiep ESP-32 HeoOximHO
niggaty Moaudikamii cxemy migkmoueHHs HC-06 mo MmikpokoHTpoJiepa (IoaaTtu
nepeTuHKy Mix noptoM TX ta HeoOximHuM nudposum noprom DI Ha MK - Homep
MOPTY MOKHA 00paTH Ha BJIACHUM PO3CYN).

PesyabTaru. TakuM 4YMHOM, CTBOpPEHUN MEXaHI3M 3abe3nedye CUMYJISIIIIO
nepenaBanHs gaHux 3 mnpuctporo HC-06, mo moTpanuid Tyaud yepe3 eMYJISIIiio
Bluetooth Terminal. [TapanensHO BOHM NepenaBaTUMyThCsl B HE0OX1aHY 3MiHHY MK
ESP-32 uepes mudposwuii Bxiguuii mopt DIX.

BucnoBku. Ha morounuii moment Bluetooth-migkmrouenus B Wokwi He
CUMYJIIOEThCS, aje MO)KHA YCIIIIHO MPOTECTyBaTH 1HIN (QYHKIIT TPOEKTY B

CUMYJIATOP1 3a JIONOMOTrO po3po0JieHOro MexaHizmy. Jlisi peanbHOiI NepeBIpKU
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po6otu Bluetooth-3’eqnanns 3HamoOuThCsT peanbHe cepemoBumie 3 Arduino Ta
moxayiem HC-06.
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THHOBAIIIMHA TEXHOJIOI'ISI BOJIO3ABE3IEUEHHS CITA-TOTEJIIO

Crpikanenko Terana BacuiiBHa,

1. MeJ. H., mpodecop

OnecbKuii HalllOHATBHUHN TEXHOJIOTTYHUHN YHIBEPCUTET

M. Ogneca, YkpaiHa

Hu:xnnk Tapac FOQpiiioBuy,

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

HTVY V «KuiBcbkuil momirexHiuauii iHCTUTYT M. 1. CiKopchbKOTO»
M. KuiB, Ykpaina

Beryn.  CywacHi  teHzaeHmii  po3BuTKy — 3amicbkux — CIIA-roremnis,
Bennec-roreniB y BiajaneHid «BiJ LMBLIi3AIii» MICIIEBOCTI, a TAKOX MOIIUPEHHS
Typu3My, 30KpeMa, CLIbCHKOT0/3€JIEHOTO TYpHU3My, MOTPEOYIOTh BHKOPUCTAHHS
BIIMOBITHUX TEXHIYHUX PIlIEHb 1 BIPOBA/KCHHS 1HHOBAI[IMHUX TEXHOJOTIN
aBTOHOMHOI'O Boj03a0e3nedueHHs roTemiB. Ockiabku onniero 3 Bumor JICTY
4269:2003 «Ilocnyru typuctuuni. Knacudikaris roresni» € 1inogo00Ba mojaada g0
BCIX NPUMIIIEHb TOTEII0 BOJAM, IO BIAMOBIJAE MIIOYUM B Jep)KaBl BUMOTam [0
MMOKA3HUKIB 11 SIKOCTI, aKTyaJbHICTh 3aJaul BIPOBA/KCHHS HOBITHIX TEXHOJIOTIN
0o0poOJieHHs1 BOJM, y TOMY YHCIHI ii 3HE3apakKeHHs, HE BUKJIMKAe CyMHIBIB. BuOip
MPUIHATHOI TEXHOJIOT1i 00pOOJIEHHS BOAM € OJHUM 3 HaWOLIbII YyTAUBUX MUTAHb, 3
SKUM CTHKAIOThCS BJIACHUKU TOTENIB, IO MParHyTh BUKOPHUCTOBYBAaTH aBTOHOMHI
JDKepelia BOJIOTIOCTavyaHHs ab0 3MYIIEHI MOBTOPHO BHUKOPHUCTOBYBATH CBOKO BOIY.
Oco06nmBy yBary, OKpiM JOCSTHEHHS HEOOXIJIHOI SKOCT1 BOJM, IIPH TaKOMYy BHOOpI
3BEpTAIOTh HAa eKCIUTyaTalliiiHi BUTpaTH (CHOKMBAHHS €HEpPrii Ta pearcHTiB),
YTBOPEHHSI BIJXO/IB, MOB'SI3aHUX 13 3JIMILIKOBUMH peareHTamM, pO3COJIaMH, IX
BIUIMBOM HAa JOBKUIIS, TEXHIYHOIO Ta EKOHOMIYHOK JOLIIBHICTIO HAJIEXKHOTO
MOBOJ/UKEHHS 3 HHUMHM), a TaKOXX TEXHIYHI MOXJIHUBOCTI, PIBE€Hb MIATOTOBKH
00CITyroByIOYOT0 TIEPCOHANy 1 TOTEHINal Il aBTOMAaTH3allli Ta MOHITOPUHTY
TEXHOJIOTTYHOTO TIpoiiecy 0OpoOIeHHS BOIU TOIIO.

MeTto10 poGoTu OyB aHaji3 MaTepiajiB BJIACHUX JOCIIKEHb KOMIUJIEKCHOTO

BUKOPUCTAHHS BOJHUX PO3YMHIB OJHOTO 3 TIOXITHUX TyaHIJMHOBUX IMOJIMEPIB —
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rigpoxiopuny nojairekcamerunenryaniauay (II'MI-rx) mpu ekcrutyaTariii CUCTEMH
aBTOoHOMHOTO BojonocTadanus y CIIA-roteni. Kputepismu po3risiay Oynu qoctaTHs
e(EeKTUBHICTD 1 HAJIHHICTh pOOOTH, O€3MEYHICTh JJIS JIFOJUHU Ta 00'€KTIB JOBKIJLIS,
KOMIAKTHICTh Ta €HEeproe(eKTUBHICTh BUKOPHUCTOBYBAHOI TEXHOJIOTii OOpOOJIEHHs
BOJM.

Pe3yabTatu nociigkedb. [IpuliHATTS yrnpaBIiHCBKUX pILIEHb, CIIPSIMOBAHUX
HA YCYHEHHS KOKHOTO 3 BHUIIE HA3BaHUX PHU3UKIB y BOJ03a0€3MEYECHHI TOTENIB 3
ABTOHOMHHMM  BOJONOCTAa4aHHSIM, JOCHTh YacTO MPUBOAUTH JO 30UIbIIECHHS
OYIKyBaHOTO piBHS 3arpaT. ToMy BHUKOHAHHSI JTOCHIIPKEHb OyJIO CHOPsIMOBAHO Ha
MIHIMI3allli0 KIHOYOBOTO, 3 HAIIOI TOYKU 30pYy, PU3UKY — MOKA3HUKIB €MIJEeMIYHOI
6e3neynocti Boau. HaykoBi gociikeHHs, BUKOHAHI 3a y4acTi aBTOPIB I[i€l poOOTH Y
1997-2023 pp., OOrpyHTYyBaJIM BHKOPHUCTAHHS pEareHTy KOMIUIEKCHOI il
“AxBaToH-10", 10 TPONIIIOB CaHITAPHO-TITIEHIYHY 1 TOKCUKOJIOTTYHY €KCIIEPTU3Y Ta
MpU3HAYEHUM, 30KpeMa, JJIS 3aCTOCYBaHHS B TEXHOJIOTISIX OOpOOJEHHS BOJIU Ta
BOJIOOYHMCHOTO OOJaJHAHHS B XapyoBIM MPOMHUCIOBOCTI, B MEIMIIMHI, IS
0e3IeYyHOr0 BOJAOCIOKMUBAHHS B EKCTPEMAJIbHUX CUTYAIlisX, JIJI1 00pOOJIEHHS 0Ca/IiB,
110 YTBOPIOIOTHCSI B MPOLIECaX OYMCTKUA MPUPOJHMUX 1 CTIYHUX BOJ Toio. Jlirouoro
PEYOBHHOIO I[LOTO PEAreHTy € OJUH 3 TMOXIJHUX TyaHIJUHOBHUX TMOJIMEpIB —
noyirekcameTwieHryaiauay rigpoxiopus ([II'MI-rx), mo Mae HH3bKHII BMICT
3IMIIIKOBUX MOHOMEPIB (pO3pOOHUK Ta BUPOOHUK peareHTy «AkBatoH-10» — HTI]
«YxpBoaoesneka», M. Kuis).

AJTOpUTM (SIK CYKYINHICTH 1 MOPSIOK M1 JJisi PIIEHHS KOHKPETHOI 3a/aauyl)
BUKOHAHHS POOOTH BKJIIOYAB PO3POOKY KIUIBKOX HAIpsIMKIB: OOpOOJIEHHS BOIU 3
JpKepenia BoAoNocTayanHs, Bukopuctanus po3unHiB [II'MI'-rx Ha eTanax 30epiranas
1 TpaHCTIOPTYBaHHS BOJM, Y CKJIaJli BOJOOYMCHUX MPUCTPOIB ISl IPUTOTYBAHHS BOJIU
IATHOI SKOCTI Ta JOJATKOBOIO OYHINEHHS BOJHM, a TaKOX JIsI OOpoOJeHHS
MMOBEPXOHb, III0 BUKOPUCTOBYIOTHCS VISl MPUTOTYBAHHS 1K1, 1 CTIYHUX BO/I.

AHamni3 OTpUMaHUX PE3yJbTATIB JOCIIIKEHb TO3BOJSE BBAXKATU HACTYITHE.
Armpo0Gairisi BUKOPHCTaHHS BOJIHUX pO3YMHIB peareHty «AkBaToH-10» s

00poOJIeHHs KanTaxy JKepesa BojonocTayants Ha mianpueMctsi T30B «BiBac-My,
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110 PO3JIKBaE, acye Ta peajizye NpupoaHy MiHepalibHy Boay «BiBacy, 3aBepiiniach
HampaoBaHHAM TeXHOMOTIYHOI IHCTPYKIi, OCHOBHI TOJOXEHHS SIKOI YCHIIITHO
BIIPOBA/DKCHI TMPH OpraHizaiii aBTOHOMHOTO BojionocTadaHHA (0OpOOJIEHHS
B0103a01pHHX criopyn) y CITA-OyTik-roremni «XX».

OOpo6sieHHsT TPYOONPOBOAIB Ta €MKOCTEH (Y TOMY YHUCII — TPAHCIOPTHHUX)
BOJHUMHM PO3UMHAMU peareHTy « AkBaToH-10» BUKOHYEThCS Bxke oHa 20 POKIB MpH
eKCIUTyaTallii pe3epByapiB 4YMCTOI BOAM HA BOJOOYMCHUX CTaHINSNX, a TaKOX
IPUCTPOIB JJIsl TOJATKOBOTO OYHUIIICHHS BOJY 3 CUCTEMH LEHTPAII30BaHOTO MUTHOTO
BOJIONIOCTAYaHHs, M0 (YHKI[IOHYIOTh Yy JUTSYMX, MEAUYHUX 1 TOPTiBEIHHHUX
3aKknanax, y roremax. Cepen BaroMux MPUYMH PO3BUTKY KOpo3ii Ta 01000poCTaHb y
Mepexi TpyOONpoOBOJIB MHUTHOIO  BOJOIOCTaYaHHS € BHUKOPUCTaHHS  AJIs
3HE3apakyBaHHs BOAM O10LMIB-OKHCHIOBAYIB (XJIOPY YU XJIOP-BMICHHUX DPEarcHTIB
TOIIO) Ta (POPMYBAHHS XJIOP-PE3UCTEHTHOCTI Y HU3KHU MATOT€HHUX MIKPOOPTraHi3MiB,
[0 HEPIAKO TMOETHYEThCA 3 iX CTIMKICTIO 10 aHTHOIOTHKIB. JloCHiKeHHIMHU,
BUKOHAaHUMH 32 HAIIOK Yy4yacTi, MOKa3aHO, L0 3aMIHA PEareHTIB-OKWCHIOBAYIB Yy
npoiieci oOpoOyieHHsT Boau Ha peareHTH Ha ocHOBi [II'MI-rx cmpusie OuMIlEHHIO
TpyOONPOBOIB Bl HAKOMUYEHb 0101IEHO3Y Ta cojeil depyMy, TOA1 K MPUCYTHICTD Yy
CKJIaJl IMX pEareHTIB TO3UTUBHO 3apsKEHUX OIONUIHUX TYaHIIWUHOBUX TPYII
0OyMOBJIIOE 3aTHICTH MOJIMEPY YTBOPIOBATH HA METAJIEBUX MOBEPXHSAX MIIHI, IO
HE 3MHUBAIOTHCS TTOTOKOM BOJIM, O10IMAHI IUTIBKH, SIK1 3aXUIIAIOTh TOBEPXHIO METAy
B1J1 KOpo3ii Ta 61000pocTaHHs. AHTUKOPO31iiH1 BIACTUBOCTI peareHTy «AkBatoH-10y,
BIJICYTHICTh (QOPMYBaHHSI PE3UCTEHTHOCTI y MIKPOOpraHi3MiB 0 LOTO Ol10IUAY Ta
3HM>KEHHSI MyTareHHOCTI BOJIM, 3AATHICTh MPOSIBIATH €(PEKTUBHICTh TPU 0OpOOIICHHI
BOJIM SIK HU3bKOI, TaK 1 MABUIIECHOI TEMIEPATYPH, BIAPI3HAIOTH HOTO BiJ] iICHYFOUHX
peareHTiB aJisi o0poOaeHHs: Boau. Po3pobieHo Ta BIpoBaIkeHo Tpadiku MOTOYHOIO
Ta MIOPIYHOTO MPOBEICHHSI 3aXOAIB MO Ae31H(EKITIT BOJOMPOBITHOT MEPEXKi, a TAKOK
HEOOXITHUX KOHTPOJBHUX 3aXO0/IB 010 IEPEBIPKU MOKA3HUKIB SIKOCTI (emigeMiqHOl
Ta TOKCHKOJIOT1YHO1 0€31euHOCTl) 00poOIeHOi BOM, sIKI BUKJIAJEHI y BIAMOBITHUX
METOJIMYHUX JOKYMEHTaxX, po3poOJIeHHX 3a Hamoi y4yacTi Ta 3arBepmxeHux MO3

Vkpainu. i 1mux METOIWYHUX JOKYMEHTIB PO3MOBCIOJKYETHCS Ha 30epiraHHs
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3amaciB BOAM Yy BIANOBITHUX €EMKOCTSIX Ta OOpOOJeHHS TpyOONpoBOAIB NpU
aBTOHOMHOMY B0J103a0€3IE€4YEeHHI TOTETIB.

BaxxnuBo 3a3HauuTH, MO 3aCTOCYBaHHS i1 OOpOOJIEHHS BOJU MOJIMEPHOTO
peareHTy  KOMIUIEKCHOI  mii  «AxkBaton-10» y  cmcremMi  aBTOHOMHOTO
BO/J03a0€3MEYeHHs] TOTENIB, € EHEeproeeKTUBHUM 3aXOJ0M, IO BAXKIUBO MpU
0OMEKEHHSX eNleKTpornocTtayanHs. Lleil BUCHOBOK OOrpyHTOBaHO €KCIIEPUMEHTAIBHO
BUSBIICHOIO 3/IaTHICTIO peareHTiB Ha ocHOBI [II'MI'-rx mposBisSTH TiApOAMHAMIYHY
aKTUBHICTh Y BOJHUX po3uuHax (edekt Tomca), TOOTO CHPHUATH 3HUKEHHIO
TIPOIMHAMIYHOTO OMNOPY Y BOJAOMPOBIIHIA Mepexi. Buxopucranus Boau 13
3QJIMIIKOBOI0  KUIBKICTIO TOJIMEPHOro peareHTy «AkBatoH-10» 1 MHUTTA
METaJeBUX Ta IHIIMX MOBEPXOHb Yy XapyoOJoll Ta MPUMIIIEHHIX PECTOpaHy, B
HOMeEpax roTeiao Moxe 3abe3neuntu ePeKTuBHy iX ne3iHdexiio (caHiTuzallii). 3
IIE€I0 K METOI BXKE BHUKOPUCTOBYIOTH Yy XapuoBil, 30Kpema, KOHAMTEPCHKIN
MPOMHUCIIOBOCTI peareHTH «bionun mirocy, «Ilomiaes» (airoul peyoBunu — [II'MIT Ta
YAC), mo MoXxe CHpusTH BIPOBaJKeHHIO KoHIeniii «ZERO-pecropany», amxke
CTIYH1 BOM OyIyTh YACTKOBO 3HE3apa)K€H1, MEHIIIE Mi11aBaTUMYThCsI 3aTHUBAHHIO Ta
HEraTUBHOMY BIUIMBY Ha JOBKUUISA. AnpoOalis TaKoro BUKOPUCTAHHS MOJIIMEPHOIO
peareHTy Ha OCHOBI MOXIAHUX TyaHIIMHOBUX TOJIMEpIB, 10 € e(PEeKTUBHUMU
KOMILJIEKCOYTBOproBadamu, MpoBoAUThCS y CITA-OyTik-roTem «XX».

BucnoBku. Pe3ynbraraMu HayKOBUX JTOCHIIKEHb OOIPYHTOBaHa MOJIMBICTb
YIAOCKOHAJIEHHS EKCIUTyaTallli CHCTeMH aBTOHOMHOI'O BOJ03a0€3IEUCHHS TOTEIB
IUISIXOM 1HHOBAIIIMHOI TEXHOJIOTIl - 3aCTOCYBaHHS BOJAHUX PO3YMHIB OJHOTO 3
MOX1IHUX TyaHIAUHOBUX TMOJIMEpIB - peareHty «AkBaToH-10» (III'MI-rXx) - Ha
eTamax BOJ103a00py, TPAHCIIOPTYBAaHHsS Ta 30epiraHHs, BUKOPUCTAHHS BOIU IS
3aJI0BOJICHHS] MUTHUX Ta TEXHOJOTTYHHX/TexHIyHuX mnotped y CIIA-roremi. Take
3aCTOCYBAaHHS MOJIMEPHOTO peareHTy KOMIUIeKCHOI il «AxBaToH-10» cTBOpIOE
YMOBHU OTPUMAaHHS HOPMATHUBHO O€3MEYHOi MUTHOI BOJAM, SKa BIAMOBITAE BUMOTAM
JEepP>KaBHOTO 3aKOHOJIABCTBA, € €KOJOTIYHO OE3MeYHUM Ta, IMEBHOI0 MIpOIo,

eHeproe(eKTUBHUM, CIIPUSIE ONTHMI3AIlii aBBTOHOMHOI'O BO103a0€3IIeUCHHS TOTEIIIO.
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Introductions. Major international conferences and summits in 2015 — on
financing for development, Sustainable Development, and climate change — have
defined a new sustainable development agenda for the next 15 years [1]. At all levels,
from global to local, attention is turning to implementing this ambitious agenda.

Today natural disasters, new diseases, global pandemics, terrorist attacks and
many other conventional risks keep governments around the world on alert; however,
they also have to deal with an increasing number of rapidly emerging risks. How to
ensure the survival of humanity in the conditions of growing global risks is becoming
a relevant scientific direction of research into the problems of sustainable
development.

In modern practice, a wide range of techniques and approaches are used, which
allow analyzing of sustainable development risks and carrying out their qualitative
assessment. This assessment determines the degree of importance of the risk and the
choice of the response method. Qualitative assessment of risks is carried out, mainly,
with the help of a rating.

The ranking allows the location of the assessed risks in order of increasing or
decreasing their qualities. Ranking can be done by several methods, but each of them
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Is based on expert assessment.

Aim.

In connection with the above, the aim

IS set to consider the

methodological aspects of using expert assessment for risks sustainable development

ranking. First of all, we are talking about quantitative methods of analysis of expert

evaluations and judgments.
Materials and methods. According to the Global Risks Report 2019, the risks

of sustainable development can be divided into economic, environmental, social,

geopolitical and technogenic. Descriptions of risks sustainable development and
trends are listed in the Table 1 [2].

Table 1
Descriptions of risks sustainable development and trends
Sustainable Development Risk Description
Trend
Economic Risks
Asset bubbles in a major | Unsustainably overpriced assets such as commaodities, housing, shares, etc. in a
economy major economy or region.

Deflation in a major economy

Prolonged near-zero inflation or deflation in a major economy or region.

Failure of a major financial
mechanism or institution

Collapse of a financial institution and/or malfunctioning of a financial system
that impacts the global economy.

Failure/shortfall  of critical

infrastructure

Failure to adequately invest in, upgrade and/or secure infrastructure networks
(e.g. energy, transportation and communications), leading to pressure or a
breakdown with system-wide implications.

Fiscal crises in key economies

Excessive debt burdens that generate sovereign debt crises and/or liquidity
crises.

High structural unemployment
or underemployment

A sustained high level of unemployment or underutilization of the productive
capacity of the employed population.

Ilicit trade (e.g. illicit financial
flows, tax evasion,

Human trafficking, organized
crime, etc.)

Large-scale activities outside the legal framework such as illicit financial flows,
tax evasion, human trafficking, counterfeiting and/or organized crime that
undermine social interactions, regional or international collaboration, and global
growth.

Severe energy price shock

(increase or decrease)

Significant energy price increases or decreases that place further economic
pressures on highly energy-dependent industries and consumers.

Unmanageable inflation

Unmanageable increases in the general price levels of goods and services in key
economies.

Environmental Risks

Extreme weather events (e.g.
floods, storms, etc.)

Major property, infrastructure and/or environmental damage as well as loss of
human life caused by extreme weather events

Failure  of  climate-change
mitigation and adaptation

The failure of governments and businesses to enforce or enact effective
measures to mitigate climate change, protect populations and help businesses
impacted by climate change to adapt.

Major biodiversity loss and
ecosystem collapse (terrestrial
or marine)

Irreversible consequences for the environment, resulting in severely depleted
resources for humankind as well as industries.

Major natural disasters (e.g.
earthquake, tsunami, volcanic
eruption, geomagnetic storms)

Major property, infrastructure and/or environmental damage as well as loss of
human life caused by geophysical disasters such as earthquakes, volcanic
activity, landslides, tsunamis, or geomagnetic storms.
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Man-made environmental
damage and disasters (e.g. oil
spills, radioactive
contamination, etc.)

Failure to prevent major man-made damage and disasters, including
environmental crime, causing harm to human lives and health, infrastructure,
property, economic activity and the environment.

Geopolitical Risks

Failure of national governance
(e.g. failure of rule of law,
corruption, political deadlock,
etc.)

Inability to govern a nation of geopolitical importance as a result of weak rule
of law, corruption or political deadlock.

Failure of regional or global
governance

Inability of regional or global institutions to resolve issues of economic,
geopolitical or environmental importance

Interstate conflict with regional
consequences

A bilateral or multilateral dispute between states that escalates into economic
(e.g. trade/currency wars, resource nationalization), military, cyber, societal or
other conflict.

Large-scale terrorist attacks

Individuals or non-state groups with political or religious goals that successfully
inflict large-scale human or material damage.

State collapse or crisis (e.g.
civil conflict, military coup,
failed states, etc.)

State collapse of geopolitical importance due to internal violence, regional or
global instability, military coup, civil conflict, failed states, etc.

Weapons of mass destruction

The deployment of nuclear, chemical, biological and radiological technologies
and materials, creating international crises and potential for significant
destruction.

Societal Risks

Failure of urban planning

Poorly planned cities, urban sprawl and associated infrastructure that create
social, environmental and health challenges.

Food crises Inadequate, unaffordable, or unreliable access to appropriate quantities and
quality of food and nutrition on a major scale

Large-scale involuntary | Large-scale involuntary migration induced by conflict, disasters, environmental

migration Or economic reasons.

Profound social instability

Major social movements or protests (e.g. street riots, social unrest, etc.) that
disrupt political or social stability, negatively impacting populations and
economic activity.

Rapid and massive spread of
infectious diseases

Bacteria, viruses, parasites or fungi that cause uncontrolled spread of infectious
diseases (for instance as a result of resistance to antibiotics, antivirals and other
treatments) leading to widespread fatalities and economic disruption.

Water crises

A significant decline in the available quality and quantity of fresh water,
resulting in harmful effects on human health and/or economic activity.

Technological Risks

Adverse  consequences  of
technological advances

Intended or unintended adverse consequences of technological advances such as
artificial intelligence, geo-engineering and synthetic biology causing human,
environmental and economic damage.

Breakdown of critical
information infrastructure and
networks

Cyber dependency that increases vulnerability to outage of critical information
infrastructure (e.g. internet, satellites, etc.) and networks, causing widespread
disruption.

Large-scale cyber-attacks

Large-scale cyberattacks or malware causing large economic damages,
geopolitical tensions or widespread loss of trust in the internet.

Massive incident of data

fraud/theft

Wrongful exploitation of private or official data that takes place on an
unprecedented scale.

An important element of the sustainable development risk management is the

rating of risks according to the probability of occurrence and the significance of

possible consequences. Ranking can be done by several methods, but each of them is

157




based on expert assessment.

Results and discussion. The general algorithm of expert assessment includes
the following main stages:

— formation of expert’s respondent groups;

— formation of questions and compilation of questionnaires;

—work with experts;

— formation of the rules for determining the total assessment based on the
answers of each of the experts;

— analysis and processing of expert assessments.

With the help of quantitative methods, the opinions of experts are most often
summarized, the statistical significance of the obtained results is checked, and the
quality of the expertise is confirmed (or questioned) in general.

Let's consider the main provisions that should be taken into account when
checking the quality of examinations:

— inaccuracy and contradiction of expert assessments. The main reasons for the
inaccuracy and inconsistency of expert assessments are the insufficient competence
of experts, the insufficient preparation of the expertise, the imperfection of the used
expert technologies, the use of unsubstantiated methods of comparing contradictory
judgments, the imperfection of the used methods of processing expert information;

— inconsistency during collective examination. Among the reasons for this
phenomenon, the insufficient competence of experts, their different understanding of
the purpose of the examination, and the opposite interests of experts are most often
mentioned.

The ranking system of expert evaluation is usually used when:

— it is difficult to build a reference scale for the assessed quality (group of
qualities);

— the final goal is to determine the place of the object among its peers (for
example, determining the winners of a certain competition).

The initial stage of the group expert assessment methodology is to determine

the level of competence of each of the experts. To determine competence, it is
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suggested to use the methods of questionnaire survey and self-assessment. For a

questionnaire, the competence coefficient is determined by the formula:

DB

i

K.="sy,

where Y — the weight j- th characteristic (selected by the expert), which is

evaluated in the i-th point gradation; Y. the maximum weight of the i-th point
gradation.
When the coefficient of competence of each of the experts is greater than 0.5,
then the expediency of their involvement in the further analysis is fully justified.
After the expert data is processed, it is necessary to assess the degree of
consistency of expert opinions. For this, we will use the concordance coefficient (W),
which is determined by the formula;

128
Nz(n3 —n)

W =

where S — total sum of squared deviations, N — number of experts, n — number
of sustainable development risks.

The total sum of squared deviations is determined by the formula:
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where ( '/ — the square of deviations for each risk and is calculated as the

. R.
deviation of the sum of ranks of each parameter ( ¢) from the average sum of ranks
N
A =R -T . . Ry= 27y
(7). ¢ i . Thesum of the ranks of each indicator is equal : [=1

The total amount of ranks is determined by the formula :

R — Nr(r+ 1)
L7 2

The concordance coefficient takes on values from 0 to 1. The higher the

concordance coefficient value, the more consistent the experts' opinions are.
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When W = 1, there is complete agreement of experts' opinions; if W = 0, then
the information is completely inconsistent.

Also one of the ranking methods is the preference method. It can be used
during risk assessment in the following sequence:

1. First, experts number the objects (indicators) in the order of their
characteristics, with the least characteristic element receiving number 1, etc.

2. In the process of processing the results, the relative coefficient is calculated

importance of the i-th element Ki:

It should be noted that in the case of involving different experts in the
evaluation of the same group of objects, as a rule, we get a set of alternative rankings.
At the same time, to make a decision, it is important to integrate the judgments of
experts and establish a final ranking.

Many methods of obtaining such rankings are described in the literature. In
particular, such a ranking can be considered final, the sum of the distances from
which to each individual ranking is minimal. The methods of average arithmetic
ranks and median ranks are considered the simplest.

Conclusions. Involvement of various experts (representatives of authorities,
business, public organizations, investors) in the process of making management
decisions in the field of sustainable development can significantly increase the
competence and argumentation of these decisions. Scientifically based expert
conclusions make it possible to significantly reduce the risk of making inefficient
management decisions. This especially applies to decisions made in conditions of

uncertainty and global risks.
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DOPAXOBA KOMIIETEHTHICTH BUUTEJISA MATEMATHUKHU B YMOBAX
BUKOPUCTAHHSA CYYACHHUX TEXHOJIOT'TA

bapa6oas Mapis MuxaiijiiBHa

Mapanuak BikTopisa Onexcanapisna

Bukmnagaui,

BCII «Binaunbkuii paxoBuit KoIemx
HarioHansHOTO yHIBEPCUTETY XapuOBUX TEXHOJIOT1H
M. Binnung, Ykpaina

Beryn./Introductions. Ananmizyroun cHCTEMY OCBITH MOMKHA BHJIUTUTH
(dakTopu, 1O BIUIMBAIOTh Ha 1i sKicTh OAHMM 13 HaWBaXJIMBIIMX (PAKTOPIB
MIJBUILEHHS SKOCTI OCBITH € piBE€Hb (PaXOBOi KOMIETEHTHOCTI BuuTens. HaykoBuii
aHaii3 mpobiemu GopMyBaHHs (PaxoBOi KOMIIETEHTHOCT! YYUTEIIB MaTeMaTUKH J1a€
3MOTy 3pOOMTH BUCHOBOK, II0 BUMOTU A0 PiBHA MPO(ECITHUX SAKOCTEH y4HTElNs B
VYkpaini 3pocTaioTh. 3MIHIOIOTBCS TAaKOXK 1 KPHUTEpii OLIHKK PIBHSA BOJIOJIHHS
BI/IMOBIIHUMHA  KOMIETEHIISIMA, HEOOXIIHUMM JJIi JOCSTHEHHS HaWKpalmx
pe3yabTariB 'y mpodeciHiil  misnibHOCTI. ChOroaHi Bce OUIBIIOTO 3HAYCHHS
Ha0yBalOTh CydYacHI TEXHOJIOTI] aKTWBI3aIlli Mi3HABaJIbHOI ISIIBHOCTI YYHIB, MIO
CIIOHYKAa€ /10 MepeopieHTallli HaBYaHHS Ta BUXOBAaHHSA YYHIB Ta MEPErJsiAy MOHSATTA
npodeciitHoi Ta ¥ (paxoBoi KOMIIETEHTHOCTI BYHUTENS, 30KpeMa, BUYHUTENS
MaTEeMaTHUKH.

Mera pobotu./Aim. Buaimutu Tta OOIpyHTYBaTH axkTyallbHI MpoOJeMu
(axoBoi MIATOTOBKH Ta (paXxOBOTO PO3BUTKY BUMTEIIB MAaTEMAaTUKHU 3 BPaxXyBaHHSIM
MEPCIIEKTUB PO3BUTKY TEXHOJOTM aKTUBI3allli Mi3HABAIHHOI MISUIBHOCTI YYHIB Yy
MpoIIeCi HABYaHHS MaTeMaTHKHU.

Martepiaan ta meroau./Materials and methods. Texnosoris - 11e cucTEMHA
CYKYMHICTh 1 MOPSAOK (PYHKI[IOHYBAaHHS BCIX OCOOMCTICHHUX, IHCTPYMEHTAJIbHHUX 1
METOOJIOTIYHUX 3aC00iB, 1110 BUKOPUCTOBYIOTHCS /IS TOCSTHEHHS METH.

TexHomnorii HaBYaHHS — BHKOPUCTAHHS KOMIUICEKCY METOIB, MPHUIHOMIB,
3ac001B HABUAHHS B OCBITI, 1110 BEIYTh 0 JOCITHEHHS HABYAJIbHOI METH.

Jlo CTpyKTypW TemaroriyHoi TEXHOJIOTIl (TEXHOJIOTiI HaBYAHHS) BXOJSTH:
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a) KOHIIETITyaJTbHa OCHOBA; 0) 3MICTOBHA YaCTHMHA HABUAHHS: METa HABYAHHS, 3MICT
HAaBUYAJBLHOTO MaTepially, B) TpollecyalbHa YacTHHA — TEXHOJIOTIYHHM MPOIIEC:
oprasizailisi HaB4aJbHOTO MPOIIeCY, METOU 1 POpMH HABUATILHOI ISUIBHOCT1, METOIH
1 hopMu poOOTH BUMTES, 11aTHOCTUKA HABYAILHOTO MPOIIECY.

B mpakTuiil HaBuaHHS ONpoOOBaHI Taki TEXHOJOTIi HAaBYaHHS: OCOOHCTICHO
Opi€EHTOBaHE, IPYNoOBi PopMH HABYAIBHOI JISJILHOCTI YUHIB, PO3BUBAJIbHE HABUAHHS,
HaBUaHHA SK JOCII/DKCHHS, ITPOBI TEXHOJOTII HAaBYAHHS, TEXHOJIOTII MPOEKTHOTO
HaBYaHHS, MOYJIbHO-PEHTUHTOBE HABYAHHS Ta 1H.

OcoOuCTICHO OpIEHTOBAaHA TEXHOJIOT1SI HABYAHHS PO3TIIAIA€THCS HAMH SIK OJUH
13 METOJIIB AaKTHUBI3aIlli Mi3HABAJIbHOI MIsJIBHOCTI Y4HIB. LleHTpoM 0COOUCTICHO
OpPIEHTOBAHOTO HABYaHHS € OCOOHUCTICTh Y4YHS, WOTO OCOOJMBOCTI TMI3HAHHS Ta
PO3BUTKY

MeToro 0COOHMCTICHO OpIEHTOBAaHOTO HABYaHHS € TMPOIEC ICUXOJIOTO-
MeJJaroriyHoi JOMOMOTH IUTHHI B CAMOBHPAYKEHHI.

TexHonoris  rpymnoBOi  HaBYajbHOI  JAISUIBHOCTI  IOKOJSPIB — TEX
XapaKTepU3y€eThCs YMOBAMH, IO CIHPHUAIOTh aKTHBI3AIll IM3HABAJIBHOI JISUIBHOCTI
y4HiB. BaXJIMBICTh TaKOi TEXHOJIOTHi Yy CTBOPEHHI CHiBIpall, HalaroJKeHHs
CTOCYHKIB. Y4YHTElIb Ma€ 3MOTYy KEpyBaTH HAaBUaJIbHOI POOOTOI0 KOXKHOTO YUHS
OTOCEPEKOBAHO, Yepe3 3aB/laHHs, K1 BIH MPOIOHYE Ta SIKI PEryJIOITh TIsIbHICTh
yuHiB. CTOCYHKM MI)K HUM Ta YYHEM — CIIBIpalls, B PE3yJbTaTi AKOi IMi3HABaJbHA
JUSITBHICTD YUHIB aKTHBI3Y€ETHCS.

TexHOMOTII pPO3BUBAJILHOTO HABUAaHHS 3a CBOEK CYTTIO IIOKJIMKaHa
3a0€3Ne4YnTH YMOBH PO3BUTKY Mi3HaBaJIbHUX MOKJIMBOCTEH yuHiB. ['0JoBHA Mera —
3a0e3MeyeHHs] PO3BUTKY Y4HS, (OpPMyBaHHS MOro axkTUBHOTO, CAaMOCTIHHOTO,
TBOPYOTO MHCJICHHS, TOCTYIOBOTO IIEPEXOay 1O CaMOCTIHHOTO HaBYaHHS.
KomroneHT — HaBuUanbHE 3aBJaHHS, MPAIIOIOYM HAJ SIKUM Y4Y€Hb Ma€ 3HATH, IS
4Ooro BiH BUKOHYE MOTO, SIKi A1l HEOOX1IHI JJIS PO3B’SI3aHHS, 32 SIKMX YMOB MOJKHA
BUKOHYBATH, K1 3aCO0M BapTO BUKOPHUCTOBYBATH.

TexHomnoris HaBYaHHS 3 JOCHIJIHUIBKAMU KOMIIOHEHTAMHU TIOJISITAE Y

BUKOPUCTAHHI y HABYaHHI JOCHIJHUIBKUX MPUMOMIB Ta METOMAIB, MOKIMKaHA
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CHpPUATH TIUOOKOMY 3aCBOEHHIO YUHSMHU 3HaHb, (JOPMYBAHHIO YMiHb, BUXOBAaHHIO
iHTEepeCy MO0 HaBYAJIbHOI MisUIBHOCTI. Meta — HaOyTTS y4YHAMH JOCBIAY
JTOCTITHUIIBKOT pOOOTH B TI3HABAIBHIN JISJIBHOCTI, 0O0’€IHAHHS PO3BHUTKY 1X
IHTEJCKTyaIbHUX 3M10HOCTEH, MOCTIAHUIIBKMX YMiHb 1 TBOPYOrO IOTEHITIATY,
(dhopMyBaHHS Ha 11 OCHOBI aKTUBHO1, TBOPYOT OCOOHUCTOCTI.

MonynbHO-pEHTUHTOBE HaBUaHHS — OJHA 13 TEXHOJOTIH HaBYaHHS, cepel
MOXKJIUBOCTEH sIKOI MU BOA4aeMO aKTHBI3aIlll0 Mi3HABAIBHOI [iSUIBHOCTI YYHIB.
TexHooria Aa€ 3MOry CKOHIIEHTPYBATH I13HABaJIbHY, PO3BUBAIOYY AiSUIBHICTh YUHS
Ha TIEBHUX JIOT1YHO-3aBEPIICHUX YaCTHHAX MaTepiainy. Momymb — JIOTI9HO 3aBepIiieHa
JacTUHA TCOPETHYHUX 3HAHb 1 MPAKTHYHUX YMiHb 3 MEBHOI JUCITUIUIIHH, 30KpeMma.
MaTeMaTUKU. PEUTUHT — MO3UIlis YUHS B KJacl 3a pe3yJbTaTaMU HaBYaHHS 3 TIEBHOTO
MpeaMeTa, SKa BH3HAYAETHCS PEUTHHTOBUM IMOKA3HUKOM, TOOTO BEIMYWHOIO, SIKA €
MPOIICHTHUM CITIBBITHOIICHHSIM CYMH OIMOPHHUX OIIIHOK 3 YyCiX MOAYJIB 0 CyMHU
MaKCUMaJIbHO MOMXJIUBUX.

VY Mexax HaBYaJdbHOI TUCIUIUIIHU KOKHUI MOJYJIb TIOB'SI3aHUM CBOIM 3M1CTOM
3 TOMEpeHIM 1 HAcTyNMHUM. Marepiaa KOXHOTO MOMAYJS MOXHa MOJUIMTA Ha
npiOHimi. Moayni Haityactiiie 30iraloTbCsi 3 PO3AUIAMH HABYAJIBHOI MPOrpaMH 4Yd
nigpyynuka. KoxkeH 3 HUX € BIJHOCHO CaMOCTIMHOI YacTHHOK HaBYAJIBHOTO
nporiecy. KoxeHn Moaynp nepeadadae Taki BUIM KOHTPOJIIO, SIK TECTYBaHHS, ceMiHap,
HaBUYajbHA TpaKTHKa, pedepar Tomo. MoayIbHO-PEUTHHTOBA CHCTEMa CIOHYKA€E
VYHIB 3700yBaTH 3HAHHS CAMOCTIMHO, KOPUCTYIOUUCh METOJWYHUMHU IOpaJaMH
BunTens. OIHaK BOHA BUMAarae 3Ha4YHUX 3aTpaT yacy Ha pO3pOOJICHHs ii TEXHOJIOT],
MepeBIPKY BUKOHAHHS 3aBJIJaHb MOAYJIS, PIBHS 3HaHb, YMIHb 1 HABUYOK YYHS.

OcHOBHE MicCIIe cepell CydyaCHUX TEXHOJOTI HaBUaHHS TMOCITal0Th HOBI
iHdopmaniiinl texnonorii (HIT) naBuanusa. [HpopMartu3allisi OXOIUTIOE CTBOPEHHS,
BIIPOBA/HKCHHS 1 PO3BUTOK KOMIT IOTEPHO OPIEHTOBAHOT'O HABYAJIHLHOTO CEPEIOBUIIIA,
B SIKOMY BHHHMKAIOTh OCOOJMBI YMOBM I aKTWBI3allli Mi3HABAJIBHOI MiSUTBHOCTI
y4HiB. MeTO10 € MiAroTOBKAa MiAPOCTAI0YOro MOKOJIHHS 0 MOBHOIIHHOTO KHUTTS B
1H()OPMATU30BAaHOMY CYCIIJIBCTBI, MiJBUINEHHS SKOCTI OCBITH. [|Jis1 BIpOBaJKEHHS

MOTPIOHO KOMIT'IOTEPHE OCHAUIEHHS KJIAaciB, KOMIT I0OTEpHA MEpEeka, JOKYMEHTallis,
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1aHu. 3aco00M HaBUYaHHS € KOMIT I0Tep.

YMiHHS mefarora 3aCTOCOBYBATH Pi3HI TEXHOJIOTI] HABUAHHS Ja€ HOMY 3MOTY
TBOPYO IMMJAXOAUTH JIO OpraHizallii HaBYaIbHO-TI3HABAJIbHOI MiSJILHOCTI YYHIB,
oOuparo4M B KOHKPETHUX YMOBaxX TEXHOJIOTII0 HAaBYAHHSA, sIKa HalKpale 3a0e3neuye
3aCBO€HHS 3HaHb, (POPMyBaHHS yMiHb 1 HAaBUYOK 3a MIHIMAJIbHUX 3aTpaTr 3yCHJIb 1
qacy.

HaiironoBHimmM 3aBHaHHSIM Tefarora Ha KOXHOMY YpOIll BBa)Xaemo
aKTHBI3AIlIIO MI3HABAIBHOI AIsbHOCTI. ToMy mIopasy, 00AyMyHOUYH YPOK, YUUTEIh
MaTEeMaTHKHd Ma€ CIOYaTKy pPO3B'S3aTH MPHUHIMIIOBE 3aBIAHHS, SIK HAWIOLIIBHIIIE
OpraHizyBaTH 3aCBOE€HHS HOBOTO MaTepialy - NOBIJOMIJICHHS, €BPUCTHYHA Oecija,
BIJIKPUTTS, PO3AYM, PO3B'S3aHHS MpoOJieMH, caMOCTiiiHa pobota Tomo. HeoOxigHO
MEPETBOPUTH KOXKHHUH YPOK Ha YPOK CHIIKYBaHHS, MUCJICHHS.

3 MeTO aKTUBi3allli Mi3HABAIBHOI AISUTBHOCTI YYHIB, HA YPOKaX MaTEMaTUKH
JIOPEYHO BUKOPHUCTOBYBATH €JIEMEHTH 1HTEPAKTUBHUX TEXHOJIOT1i, TBOPUI MPOOIEMHI
3aBJaHHS, 10 3a0€3MeYyI0Th PO3BUTOK TUX 3A10HOCTEH 1 SIKOCTEH, Kl IepeOyBaloTh
y crajiii popMyBaHHS.

[HTEepakTMBHE HaBYaHHS — 1€ cleliajibHa (opma Oprasizauli Mi3HaBaJIbHOI
TISTBHOCTI, SIKa Ma€ KOHKPETHY, mependadyBaHy METy — CTBOPUTH 3PYYHI YMOBH
HaBUYaHHS, TIPH SIKUX KOKEH YUEHb BITUYBA€ CBOI IHTEIEKTYyaIbHI MOKIIUBOCTI.

[Ipn 1HTEpaKTUBHOMY HaBYaHHI 3MIHIOIOThCA (YHKILII BuMTens. Buurtens
nepectae Oyt HocieM , “¢iabTpoM” 3HaHb. OCHOBHA (YHKIISE BYUTENS TMpU
IHTEPaKTUBHOMY HaBYaHHI — OpraHi3auis AiSUIbHOCTI YYHIB Ha OTPUMAaHHS 3HAaHb B
MPOIIECl CYMICHOI HABYAIbHOT AiSTTHHOCTI.

CyThb 1HTEpaKTUBHOTO HAaBYaHHS B TOMY, II[0 HaBYAJIBHHUA MPOIIEC
B1/I0YBA€ETHCS 32 YMOBH MOCTIIHOT, aKTUBHOT B3a€MOJIi1 BCIX yYHIB.

TexHOo/IOTiI0 CUTYaTHUBHOTO MOJIENIOBAaHHS MOHA BHUKOPHCTOBYBaTH Ha
ypoKax MaTeMaTHK{, HANpUKIal, MPU TMPOBEACHHI y3arajJbHIOIOUOTO 3aHSATTS 3
MeBHOI TeMu. Tak Mpu NMPOBEJIEHHI y3arajibHIOIUOro ypoky 3 TeMu ~JlorapudmiuHi
PIBHSIHHSI Ta HEPIBHOCTI” MOKHA MPOBECTH 3aCiIaHHs JIOTapU(MIYHUX aKI1OHEPHUX

toBapucts (JIAT: ,Jlorapupmu”, ,PiBusuus”, ,HepiBHocti”)). Koxune JIAT
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BHCTYIIA€ 32 TAKOIO IPOrpaMoro:

1)  JomoBime mpe3uacHTa (MOHATTS Jiorapudma, IOXODKCHHS CJIOBa
,Jorapudm”, ocHOBHa Jiorapu@mMidHa TOTOXKHICTh;, TOHATTS JIOTapu(pMIYHOTO
pIBHSIHHS, HaMmpocTimi jorapu@MiuHi pIBHSHHS; JorapudMidyHi HEpPIBHOCTI Ta
CIIocoOM X po3B’ SI3yBaHHS).

2)  JlomoBiap  Bile-TIpe3WIEHTa,  SKUW  MPOBOJUTH  y3araJbHCHHS
MPOMHUCIIOBUX BiJHOLIEHB( OOYMCIEHHS JOrapu@MiB, BIACTUBOCTI JIOTapU(MiB;
npaBujia po3B’SA3yBaHHs JOTrapu(MIYHUX PIBHSHB; OCHOBHI METOIM PO3B’SA3yBaHHS
norapuMidHUX HEPIBHOCTEH )

3) BnpoBamkeHHsS MPOMO3WINA B TPAKTUKy — pO3B’SI3yBaHHS BIIpaB -
IIPOBOAMTH CEKpeTap-pePepeHT.

4)  Posmpojmaxk aKkmiii 1 KOHTPOJb CHpaB JOTapupMIYHOTO PHHKY,
BIJINOB1IaTIbHUMN — upekTop QpiuBiILTY (P0O3B’ 13yBaHHA 3aBAaHb 3 KAPTOK)

Cyd4acHi TEXHOJIOT1] HaBYaHHS 30pPIEHTOBAHI Ha PO3BUTOK OCOOMCTOCTI Y4HS,
CTBOpPEHHSI YMOB JJIsl IOTO CaMOPO3BUTKY. A TIparHEHHS BUWTENSI Ma€ MOJISATaTH B
3aB/laHHl ONTHUMI3yBaTH HaBYAJbHUI TPOLEC 3 YypaxyBaHHSIM OCOOJUBOCTEN
Cy4acHOTO CYCHIJIbCTBA, PO3B’SI3aHHS SKOTO TMOTpedye 3acCTOCYBaHHS HOBHX
TEXHOJIOT1 HaBYaHHSI, 110 nepeadadac HaxoBuil pO3BUTOK BUUTEIS.

PesyabTaTn Ta o6roopenHs./Results and discussion. VYuutenr Mae
BOJIOMITH TPAIULINHUMUA W HETPAAUIIMHUMU TEXHOJIOTISIMU HABYaHHS Ta MOCTIHHO
3aCTOCOBYBATH iX Yy HaBYAJILHOMY MPOIIEC], a CaMe€ BMITH OPraHi30BYyBaTH POOOTY B
napax, y MaJlux rpynax, yMiTH 3aCTOCOBYBaTH METO]I CTBOPEHHS 1€aIbHOrO 00’ €KTa,
BOJIOJIITMU METOJIMKOIO BUPIIICHHS MPOOJIEMHUX CHUTyallld 3a JIONOMOTOK PI3HUX
METO/IB. 3aCTOCOBYIOYM Il METOJH, BiH MIABUIIUTH IHTEPEC Y4YHIB JO BHUBUCHHS
MaTeMaTUKH, PO3BUHE B HUX TBOPYI 3/110HOCTI, Mi3HABAJIbHY aKTUBHICTb, HABYUTH iX
CaMOCTIHHO MUCJIMTH ¥ BUPIIIYBaTH MPOOIEMH, 10 MOXKYTh BUHUKATH MEpe]l HUMHU.
BaxxnuBuM 11 CydacHOTO BYMTENSI MaT€MaTUKH € BOJIOMIHHS 1H(OpMaIliiHUMH
TEXHOJIOTISIMU Ta BMiHHS 1X 3aCTOCOBYBATH B HaBUaIbHOMY Tporieci. Ta Hacammepen
BUUTENIb MaTeMaTUKW Mae OyTHM O3HAHOMJIEHHMH 3 ICHYIOUMMH IeJaroriYHuMU

nporpaMHUMHU  3aco0amMu, pexoMeHaoBanumMu MOH Vkpainm Ta #  B3arani,
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icayrounmu [II13. JIns 1poro HEOOXigHO BIJKOPUTYBATH MIATOTOBKY MallOyTHIX
YUUTENIB MaTeMaTUKd 3 1HQOpPMATUKH, AOAABIIA 1O HEl OUIBII TIPYHTOBHY
NPUKJIAJHY MIATOTOBKY B MeXaX yKa3zaHOro Buile 3aBaaHHs. OcoOJMBO HEOOX1THO
3BEPHYTH yBary B IIiil MATOTOBIII BUNTES MaTEMAaTUKN HA BMiHHS BECTH HUM IOITYK
iH(opmMmarii, 0OpoOIATH W CUCTEMATU3yBaTH ii. Y SKOCTI MPUKIAJTHOTO XapaKTepy
3HaHb 1 BMiHb 3 1H(OpPMATHKKM BYMTEIl MaTeMaTUKU IIOBHHHI BMITH OyayBaTu
rpadiku, 300pakatd reoMeTpudHi ¢irypu Ta TuUIa, POOUTH Pi3HI MaTeMaTH4HI
oOpaxyHKH 3 BHKOPHUCTAHHSM KOMIT'IOTepHUX TmporpaM. KpiMm Toro, cyuacHe
HAaBUAaHHSA BXE JIOCHUTh BAXKKO YSIBUTH 0€3 MyNIbTUMEHINHUX TEXHOJOTINH, SKi
J03BOJISIIOTh BUKOPUCTOBYBATH TEKCT, Ipadiky, Bineo. ToMy BUMTENI0 MaTeMaTHUKH
HEOOX1THO HABYMTHCS BOJOJITH 3aco0aMu MyJbTHMEIa 1, KpiM TOTO, Oysio 6 myxe
JOPEYHUM HABYUTHUCS CTBOPIOBATH MYJIBTHMETIHHI TIPOTYKTH.
BucnoBku./Conclusions. TakuM ynHOM, Cy4acHi BUMOTH CyCHUIbCTBA Ta CTaH
OCBITHU B YKpaiHi MOTpeOyIOTh TBOPYOrO XapakTepy IMeNaroriyHoi AisUIbHOCTI,
MOCTIHHOrO  OCOOUCTICHOTO ¥ MpoQecIiHOrO PO3BUTKY, PO3BUTKY (haxoBOi
KOMIIETEHTHOCTI ~ BUMTENA.  YJIOCKOHaJeHHs  mpodeciiinoi  Ta  ¢axoBoi
KOMIIETEHTHOCTEW BUMTEIISI MOXKIIMBI TIJILKHM B TIPOIIEC] TOCTIHHOT poOOTH HaJl CO001O,
gKa Tepeadadae ocoOJMBY OpraHi3ali0 BCbOrO HMOro MpodeciiHOro KUTTS.
be3ymoBHO, TBOpUMii MONIYK 1 TBOPYE CTABJICHHS 10 POOOTH CKIIAJIAI0OTh BAXJIUBY
YMOBY €(eKTUBHOCTI OyJIb-sIKOi MpodeciiiHoi MisIbHOCTI, ajie caMe B MeaaroriyHii

BOHHU € 000B’I3KOBUMH, 0€3 SKUX IS TiSUIbHICTh HE MOYKE BIIOYTHCS B3arai.
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CTUMYJIOBAHHA TA MOTUBALIS HABUYAJIBHOI JISAJIBHOCTI
CTYAEHTIB HA BAHATTAX MATEMATHUKHA

Houasin Katepuna BacuiiBHa,

IManuyk Oubra BosiogumupiBHa,

BUKJIaaul

Mipomnnyenko Makum CepriiioBuy,

CTYJIEHT

BCII «Binaunpkuii paxoBuit KoJemx
HarioHanpHOTo YHIBEpCUTETY XapUOBUX TEXHOJIOT 1
M. Binnuns, Ykpaina

Beryn./Introductions. CyvacHuil  OCBITHIM TpolieC OpIEHTOBaHWM Ha
PO3BUTOK TBOPYOi, IHTEJIEKTYalbHO1, MOPaJIbHOT Ta (PI3UYHO 370POBOI OCOOMCTOCTI,
3MaTHOI /10 YCHIIIHOI coliaiizaiii B cycniabcTBl. OCOOJMBOrO 3HAYEHHS CHOTOJIHI
HaOyBae 1HHOBAIllifHA OCBITHS JISUIbHICTh, CIIPSIMOBaHA Ha (POPMYBAHHS COLIATBHO
aKTUBHOI ocoOucToCcTi. B Hamn yac HaOyBae akTyalbHOCTI Mpo0JIeMa MOMIyKY HMUISXIB
HaJIarOJPKCHHST TICHOI CHIBIpall Ta B3a€EMOJIi 3 CTyJIEHTaMH. 3poOUTH iX
CIiBOpraHizaTopaMu OCBITHBOTO POCTOpY, CIIBy4aCHUKAMH yChOTO
HaBYaJbHO-BUXOBHOTO mpouecy. CdopMyBaTh B CTYACHTIB BHUCOKUH pIBEHb
KyJIbTYpH — BaXXJIMBE i BIAMOBIIAJIbHE 3aBAAHHS.

Meta poGoru./Aim. IlutanHs edpekTUBHOI B3aeMOAIT MIXK YUYUTEIEM Ta
YUHSIMU HIKOJIM HE BTPAyajo CBO€I aKTyaJIbHOCTI. A HUHI, KOJIM B YKPAiHChKIN OCBITI
B1I0YBarOThCS Taki MIajaeHl 3MiHM, BUHHKJIA IOTpeda y HOBUX MiAX0Jax 10 HaBUaHHS
1 BUXOBaHHS MalOyTHHOTO MMOKOJIIHHS.

Marepianu ta meroau./Materials and methods. B ypsnoBux mokymeHTax
CKa3aHO, II0 HOBa IIIKOJIA Ma€ MpAIfOBaTH Ha 3acajiax MeNaroriku MapTHEPCTBA, B
OCHOBI SIKOT — CIIUJIKYBaHHS, B3a€MOJisl Ta CHIBIpals MDK y4YHUTENIEM, yYHEM 1
OaTpbkaMHu. YUHI, OaThbKH Ta BUUTENI, 00’ €IHAHI CIIJIBHUMU IUISIMU Ta TIparHeHHSIMH,
€ TOOPOBUIBHUMH Ta 3aI[iKaBJICHUMH OJIHOAYMIISIMH, PIBHOTIPABHUMH yYaCHHUKAMU
OCBITHBOTO TMPOIECY, BIAMOBIAAIBHUMU 3a pe3yabTaT. s peanizamii  iaei

HeI[aFOFiKI/I MNapTHEPCTBA MU BUKOPHUCTOBYEMO JIBA HIJIAXU.
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[To-mepmie, nuisix «BimmaBum cepue aitsm». Buknagau HaOmmxaeTbes 10
JUTHHHU 332 PaXyHOK BEJIMKOI JIF0O0BI 1 TOBaru A0 Hel, "cXUsSeThes 110 1i piBHA".

[To-apyre, nmuisax «Po3moain QyHKIIM BUKIagada Ta CTYACHTA 1 OpraHi3allis
ixHpoi cmiBmpati». Y QyHKIIT BUKIaJgada BXOJUTh PETEIbHO MiArOTYBaTH BAOMA IS
JTUTUHU HaBYaJIbHE 3aBJaHHs, MPOAYMATH B JIETaAX XiJ oro BupimeHHsa. DyHKIIA
CTyJleHTa — Ha JOOpOBUIBHUX 3acajax MPUNHATH 3alpONOHOBAHE BHKJIAJaueM
3aBJIaHHS 1 CaMOCTIHHO HOro BHUpIIIyBaTH. Y TakOMy BHUMAAKy OOHIBA yYaCHUKU
HAaBUYaHHS 1 BUXOBaHHS — BUKJIaJad 1 CTYJACHT — pPIBHOIpPABHI, BOHU — CYO'€KTH
TISUTBHOCTI.

Jns Toro, 1mo0 OCBITHE CEPEAOBUINE CIPHUSIO caMopeatizaiii KOKHOTO
CTYIEHTa, CBOIO POOOTY Ha 3aHATTAX CIIPSIMOBYEMO Ha T€, 100 KOXKEH CTYIEHT MIT:

- PO3BUHYTH  3/1I0HOCTI ~KPUTUYHOTO MHCICHHS W  HE3aJIeKHOTO
BHCIIOBJIIOBAHHS;

- MOTIOBHUTH 3HAHHS y cdepax, skl IIKaBl CTYJACHTY ¥ PO3KPUBAIOTH
nepea HUM HOBI TOPU30HTH MI3HAHHS;

- paaiTH HaBYaHHIO M TTOBa)XKaTH OCBITY;

- PO3BUHYTH CB1 €MOIIHHUN 1HTEJICKT;

- OTpUMATH HEOOXIJIHY 1HAMBIAYalbHY MEIaroTiuHy MiATPUMKY;

- 30eperTu i 3MIITHUTH MOpalibHe, (D13UYHE 1 ICUXIYHE 37]0POB’S;

CIPUATH B3a€EMOY3IOJIKEHHIO 30BHIIHIX MOTPEO Ta BHYTPILIHIX MOTHUBIB
JI0 CAaMOPO3BUTKY Ta caMopealizailii BC1X Y4aCHUKIB OCBITHBOTO MPOIIECY.

PoGoTta 3 crymeHTamMu OyayeTbCsi Ha BHKOPUCTAHHI Y BUKJIAJaHHI HOBHUX
MIIXO/IB, SKI MEPEHOCATh aKUEHT HE HAa HAKONWYEHHS 3HaHb, a Ha (pOopMyBaHHS
TEXHOJIOT1M po3yMoBoi mpaini. CriBnpailsi BUKJIajgada Ta CTYJIEHTa, MapTHEPCTBO Ha
3aHSATTI, CHUIBHUM Mpolec Mi3HaHHS 1 BIAKPUTTIB, MOCTIMHE CTBOPEHHS CHUTYyallii
yCIiXy — OCh CKJIaJIOBl camopeaini3allii CTyJeHTa B OCBITHhOMY cepenoBuii. Tpeda
MparHyTH, 00 MiJIITOK HE TIILKA BOJIOAIB CYMOIO 3HAaHb 31 MIKUTBHUX MPEIMETIB,
aje ¥ yciM JOCBIIOM JEMOKPAaTUYHUX CTOCYHKIB Yy CYCHiJIBCTBI, HaBUYKAMHU
YOpaBIiHHSA CO000, CBOIM KHUTTSAM y KOJEKTHBi, BMIB OpaTH BiJMIOBIIAJIBHICTh 3a

CBOIO AISUTBHICTH. [Is1 1IbOrO BEKTOp [ISUVIBHOCTI CHPSIMOBYEMO Ha BHUXOBAHHS
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TOTOBHOCTI KOXXHOTO CTYJICHTa JI0 BUPIIICHHS BJIACHUX 3aBllaHb, BU3HAYEHHS CBOTO
MICIISl B )KHUTTI, YCHIITHOTO PO3BUTKY 1 peai3aliii CBOiX HaXHJIIB 1 IHTEPECIB.

Jns  toro, mo0 BU3HAYMTH €(QEKTHUBHICTh 1€ PO3BUTKY CTOCYHKIB
MapTHEPCTBA SK HAWUMPOIYKTUBHIMIOT CHUCTEMH B3a€EMHH B yMOBAaX II€IarorigHOi
B3a€EMOJIIl, KOPUCTYEMOCS KPHUTEPIIMH: BIAKPUTICTh, TOOTO MPAKTUYHO TIOBHA
BIJICYTHICTh MAaHIIMYJIAIIA 3a YMOBHM SICHOCTI Iijiel aiii 000X CTOpIiH; IpaBO Ha
aBTEHTHYHICTh  KOXXHOTO  y4YaCHMKa TMEJaroriuHoi  B3a€MOAll;  MOXKIIUBICTH
32/I0BOJIBHATH OCHOBHI MIDKOCOOMCTICHI MOTpeOr B IMPOIEC] CHUIBHOI JISJIBHOCTI Ta
CHIJIKYBaHHS, pe(ICKCUBHUN aHAJ3 BIACHOI MOBEAIHKA B KOHTEKCTI COIaJIBHOI
MOBEJIIHKY 1HIIIUX CyO’ €KTIB Ta 1H.

Buknamauy mnoBuHEH BHUCTyHaTH y HOBIM poni ¢acwuiitatopa (TOH, XTO
MIATPUMY€E IUTUHY B 1l HaBYaIbHIN AISUIBHOCTI 4Yepe3 NeAaroriyHy B3aeMOJIIIO,
JI0TIOMarae, HaJluxae); pojil ThloTopa (TOM, XTO 1HAMBIAYaJbHO MPALIOE 3 THTEPECOM
JTUTUHU — BUSBISIE OCBITHI 3allUTH, MPOEKTYE OCBITHIO iSUIBHICTH OPraHi30BYE
pedrnekcito). Ha cBOiX 3aHATTAX OCHOBHY yBary HNpUAUIIEMO METOJaM 1 mpuilomMam
BUXOBaHHS Ta HaBYaHHS Ha 3acajaxX T'YMaHi3My W TBOPYOIO MITXOJY JO PO3BUTKY
ocoductocti. BBakaemo, 1m0 Ha KOXHOMY 3aHSTTI Ma€ MNaHyBaTU armocdepa
TOOpO3HUIIMBOCTI, TIPYHTOBHOI  CITIBIIpalli, B3a€EMOMOBArd. 3  CTyJACHTaMH
HaMaraeMoch OyTH HIMPUMH, CIPABKHIMU, TOOTO cO0O0I0, y BIANOBIAL OTPUMYEMO
JOBIpY 1 mapTHepchbki cTrocyHKU. 11lo0 BuknukaTu A0Bipy, TpeOa HABYUTHUCS CIyXaTu
JTUTUHY, HE KPUTUKYBATH 1i, & HAMAraTuch 3pO3yMITH, YOMY CaMe€ TaK BOHA JyMae€.
CrorognimHi AiTH 1030aBjieH] yBaru OaThKiB, TOXX HaM, BHUKJagadaM, Tpeba
3HAXOAUTH 4Yac, 100 BHUCIyXaTH OUTUHY, MOPadiTH ab0 MOCHIBUYBAaTH ii, HaTu
CIIYIITHY TIOpay.

3 METOI0 CTBOPEHHS Ha 3aHATTI CIIPUATIUBUAX YMOB IS 30€pEKCHHS TyXOBHOT
pIBHOBaru miTel, aKTHBI3aIlii I1HIIIATHBH Ta iXHBOI'O TBOPYOrO0 CaMOBHPaKCHHS
BUKOPHUCTOBYEMO METOJIH, SIK1 JJO3BOJISIIOTH CTY/IEHTaM OyTH Cy0’ €KTaMU JiSUTHHOCTI:

- METOJU BIIbHOrO BUOOpPY (BLIbHA Oecija, BUOIp mii, 3aco0iB, MpHUiloMiB
B3a€MOIii, BUIbHA TBOPUYICTH TOIIIO);

- aKTHUBHI MeTOAM (CTYyJIEHTH B pOJII BHKJIaJauya «HABYAIOYU — YUYCbY,
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O0OrOBOPEHHS B rpynax, pojibOBa Ipa, AUCKYCIs Ta 1HIII);

- METOJH, COpPSMOBaHI Ha CAMOII3HAHHA Ta PO3BUTOK IHTEJEKTY, E€MOIIIH,
CHUJIKYBaHHS, ysIBU, CAMOOIIIHKY, B3aEMOOIIIHKH TOIIO.

PesyabtaTn Ta oOrosopennsi./Results and discussion. Ilenaroriune
CHUIKYBaHHA U TeJaroriyHa B3aeMOJIsl, MalOYM €JIMHY COLIAJIbHY HPHUPOAY, yCe K
CYTTEBO BIAPI3HSIOTHCS OJHE BIJ OJHOrO. Tak, mejgaroriyHa B3aeMojis — 11 oOMiH
iH(pOpMaIli€r0, COPUAHSITTIMY, TISIMH, BpaXXEHHSIMH TOIIO; TIEAaroriyHa CIiBIpaIs —
IIe CIJIbHA Tpalsd ado JISUIBHICTh YYaCHHKIB HaBYa JIbHO-BUXOBHOI'O IPOIIECY, IO
MalTh B OCHOBI B3a€MOJIi10. SIK TIPHUKJIAA PO3TIASHEMO BEIWKHHN 3aKiald, Y SKOMY
JecsATKH a00 i COTHI KaO1HETIB UM BIALIIB, /1€ MPALIOIOTh TPYIH JIFOAEH, KOTpP1 4acTo
HE 3HAIOTh, IO POOJISATH MPAIIBHUKH Ii€l YCTAHOBU MOBEPXOM HIKYE ab0 BHIIIE.
3BUYANHO, SKIIO Ta YU 1HIIA rpyna o0’ €aHye JIIOAEH YCBIIOMIIEHOIO METOIO, IO 11€
rpyna CrHiBpoOITHUKIB. SIKIIO KOKHA rpylia Mae CBOi BJAacHI IUJIi, HE IMOB’s3aHi 3
[ITISIMU JTISUTBHOCTI 1HIIUX TPYI, - TO 1€ TPYIHU KoJIer ab0 TOBApHIIIB MO cIyk01. Yci
BOHU CJIY»KaTh KOMYCh a00 4OMYCh, ajie¢ HE B3a€EMOIIIOTh OJWH 3 OgHUM. Tol (axr,
[0 HABYaJbHO-BUXOBHMUM TPOILIEC Y KOJEIKI HE 3aBXKAU J0CiIrae HEoOX1THUX
pe3yJbTaTiB, MOSCHIOEThCS HE CTUIBKM BIJICYTHICTIO MOTHBIB JI0 HaBYaHHS B
CTYJICHTIB, CKUIBKH HEIOCTAaTHHOIO IIJATOTOBJICHICTIO CTYACHTIB 1 BHUKIIQJadiB [0
oprasi3ariii 1me1aroriaHoi B3a€MO/Iii y4aCHUKIB HaBYaJIbHO-BUXOBHOTO mpoiiecy. Och
YOMY TaK Ba)KJIMBO, 00 y KOJIEJUKI BCl, XTO MPUYETHUHN 10 OpraHi3aiii HaBYaJbHO-
BUXOBHOTO TIpoliecy (KepiBHUKH, ME€IaroTH, CTYJIEHTH, OaThbKH), CIIBIIPAIIOBAJIH.

BucnoBknu./Conclusions. Otxe, SKICTh OCBITH TPSIMO 3aJ€KUTh BIJ
e(eKTUBHOI B3a€MOJIl BCIX YYAaCHHMKIB OCBITHBOIO IIpolecy. AJKe Neaarorika
MapTHEPCTBa — BaXKJIMBA (popMa CIIBIPAIll, OCKUIBKU CIIPHUSE€ CTBOPEHHIO aTMOChepH,
B sKI HaWKpallle po3KPUBAETHCS TMOTEHIIAT KOXKHOTO CTyACHTa, POPMYETHCS MOTO
IHIIIIAaTUBHICTh 1 KpeaTHUBHICTh. | came 3aBAsMKW IIearorimi IapTHEpPCTBa Taki
MOHSTTS, SIK TOJIEPAHTHICTb, CIIBYYTTA Ta CBOOOa BUOOPY MAIOTh CTATH KIIFOUOBUMH
JUISL HAIIOTO CYCMUIBCTBA. MaeMo Hajito, 110 He3a0apoM KOKEH HaBYAJIbHUN 3aKiiaj]

VYkpaiHi cTaHe OCepeIKOM CITIBITpaIli Ta MOPO3yMiHHS.
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In studying this topic, we must first consider what teaching is. Teaching is a
special pedagogical process, the kind of learning activity in which the quantity and
quality of the elements of knowledge and scholarship students are brought to the
proper level. But, without methods the goal cannot be reached, the teaching is not
filled with cognitive activity.

We know many classifications of teaching and learning methods. Despite this,
we should not seek to create one particular method. Teaching is an interesting and
multifaceted process in which much is known only from practice.

Distance teaching allows you to embed interactive technology presentation,
receive a full learning, improve the skills of employees in geographically dispersed
locations. The teaching process can take place anywhere and at any time, the only
condition - access to the Internet.

Also, distance learning is defined as "the technology of obtaining knowledge

by means of telecommunications, where the interaction of the learner and the teacher
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goes the distance." In distance learning the role and requirements for teachers change.
Lectures are a fraction, the teaching process focuses on students' creative research
information, the ability to independently acquire the necessary knowledge and apply
them in solving practical problems with the use of modern technology. Teachers of
distance courses should have a universal training - own modern pedagogic and
information technologies, to be psychologically prepared to work with students in the
new learning and cognitive environment. Through such means of distance learning,
as discussion forums, electronic discussion of the acquired material, mailing lists, a
new learning environment in which students feel part of the team, increases
motivation to learn. Teachers must own methods of creating and maintaining a
learning environment, develop strategies of this interaction between the participants
of the educational process, to improve creativity and their own skills.

The effectiveness of distance learning is based on the fact that the trainees
themselves feel the need for further study, and are not subjected to pressure from the
outside. They have the opportunity to work with educational materials in this manner
and to the extent that is appropriate to them directly. The effect is largely dependent
on how regularly learner is engaged. Consistent implementation of the control and
diagnostic tasks and the final work, and support in all matters on the part of the
teacher-coordinator ensures the systematic assimilation of knowledge.

Analysis of the implementation of distance learning shows that before the
actual pool of potential students include those who are often on business trips,
military personnel, geographically dispersed audience, women on maternity leave,
people with disabilities, those who combine study and work, employees, enhancing
their skills, etc. And despite the fact that distance learning also involves obtaining
basic secondary education, this area has not received the active implementation of the
educational process in schools, colleges and other post-secondary educational
institutions.

Not everyone can spend five years in the walls of the university, but modern
technology can give a second chance. Distance education - distance learning - has

become a real innovation of the 21st century. Virtual lectures can reduce or stretch
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time of learning by own discretion. Among the advantages of this learning is the
opportunity to be engaged in learning process from any place where there is a
computer, the material is strictly dosed weekly and matches all the requirements that
apply to students of any university, in addition, the student has the ability to perform
the job at a convenient time. On the first distance learning course, many students
suffer from a lack of control by the dean's office. The main difficulty is to force
oneself to learn. Another problem is the lack of personal contact with the teacher.
Asking question is like email inquiries that remind helpdesk and seminars look like
Internet forums. The most important components of distance education are: the
creation of practical situations during the training process, the opportunity to express
themselves, self-actualization, the clarity of the educational process, the individual
approach. Least important: participation in the research work, the opportunity to
"show off". In the process of distance learning students are more likely to use the
training material in paper and in electronic form.

In Ukraine, a large role in education is devoted for the methods of active
learning, self-education. It goes through a distance learning system.

Key technologies of distance learning are:

- network technology - kind of distance learning technology, based on the use
of telecommunications networks and facilities for students Internet educational —
teaching materials, online interaction with faculty;

- case technology - view multimedia set of teaching material, which includes: a
tutorial disc and visual aids on a portion. The teacher organizes regular consultations
to constantly control students’ learning;

- TV - technology - kind of distance learning technologies, in which the student
uses the television as a source of training information. And he sends materials for
teacher’s review and assessment.

Blended teaching consists of three stages: distance learning of theoretical
material, the development of practical aspects in the form of daily activities, the last
phase is exam or doing the final work.

What is most important in distance learning, is that the student can learn when
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It is necessary and it is convenient, even selecting a specific rate of learning. Many
students can return to some part of the course, to repeat material. We live in the
modern world of technology and, therefore, ourselves select what technologies to use.
You can select the video conference, e-mail, telephone, Internet, the traditional
sending of educational materials by mail (print, audio-, video and e-learning
materials). Ability to work in an educational server helps students solve problems
with educational materials and counseling at a distance in their spare time. Evaluating
success in future careers, students without experience, assess their chances slightly
higher than those who work at the moment. Training server is used by most students
infrequently, but there are those who use it daily. Most active in visiting the
educational server are senior students.

Most students prefer such forms of control: essays, practical tasks, assessment
of the level of knowledge in the process of personal interviews with the teacher, self-
esteem. Most of the students of distance learning technologies, regardless of the
course, learning comes easily and positively affects them. So, more than half of the
students said that during training they have mastered the ability of independent work,
improved their knowledge and gain confidence in their abilities and future plans. It
can be concluded that students are sympathetic to distance learning.

But there are also negative aspects of distance learning. This is, first of all, the
lack of full-time, personal, individual approach to students and learning. The student
is not always self-disciplined, and this is very important in distance learning. Still, not
unimportant is the fact that we need a very good technical equipment, which not
everyone has. To disadvantages also belongs the lack of practical training, and it is
very necessary when learning a foreign language. To solve this problem, we can turn
to blended learning. It inherits the advantages of distance learning and eliminates its
drawbacks.

Blended learning uses a variety of methods, both traditional and interactive,
lecture, laboratory, computer presentations, computer training and online training.
These methods are used alone or in combination with each other. And, of course,

blended learning can be used in the preparation of any specialist without exception.
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There is learning method with using role play. What is this?

Role plays are an important part of learning and teaching process which
contributes to the students’ motivation to learn a foreign language. Participation in
role-playing helps students overcome communication barriers. Students are offered a
variety of plays, through which they learn the language.

Role play is similar to performance in the theater. This performance of
students’ role in defined situations that requires the use of special behavior and
appropriate vocabulary. A group of students are like small children who play in
school, doctor, seller etc. Thus, they experiment, using their knowledge. To some role
play you can add texts and vocabulary exercises. The text is divided into three or four
parts. Most lexical exercises performed by the method of selection to determine the
lexical unit. For the successful implementation of these exercises, students should
read the text, as well as to exchange information contained each of the three parts of
the text. The main goal of lexical exercises is the development of logical thinking and
language guess.

Themes of role plays coincide with lexical topics proposed for the study of the
course. Depending on the composition of the group of students, their linguistic and
psychological preparation you can use two methods of role-playing games.

With the same level of proficiency students, all participants of the role play are
taking an active part in the same game. If desired, you can use the role of reporters,
whose task to write an article or make a report. It is also possible to divide the group
into the main presenters, reporters, panelists and the audience.

The main speakers do most of the speaking, because they have a personal
interest in the various projects and have their own interests.

The main purpose of using a game method is to create a motivation to succeed
in learning. The success in the development of thinking is the highest cognitive
activity of students. How to achieve this? How to organize a training lesson in which
students learn not by coercion but by desire and internal needs, how to find a tool that
will allow the student to feel the joy of learning!

The answer is clear - the role play as an important means of understanding the
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world should be actively used in the educational process. The play is in any case not
tolerate coercion and is a purely voluntary process and the advantage of playing tricks
with other forms of learning is that it reaches its target unnoticed by the student, i.e.
motivated to learn quickly, does not require any public methods of personal violence.

Players are interested in the result of the role play, but only the teacher is aware
what for it is necessary to define the methodology, principles for the implementation

of play activity in the learning process.
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V]IK 615.83:616.24-085(076)
MOPIBHSIJILHUN AHAJI3 TNXAJTBbHUX CUCTEM: BII KITACHYHUX
CXITHUX JIO CYYACHUX

AnjpissHoBa BajileHTHHAa AHaTOJIiBHA
CTapIINil BUKJIa1a4

KuiBchkuii HallioHaIbHUN YHIBEPCUTET
OyIIBHUIITBA 1 apXITEKTypH

M. KuiB, Ykpaina

AHoTanisi: Y cTaTTi OIpOBEICHUN MOPIBHAJIBHUN aHaJI3 JUXAIbHUX CHUCTEM,
K1 BUKOPUCTOBYIOTHCS y (PI3MUHOMY BUXOBAHHI 1 CIIOPTI, MOYMHAIOYHU 3 KJIACUYHUX
CXIIHMX 1 3aKiHYylO4M cydacHUMHU. HaBenmeHi MeTOAMKHM Ta 3aco0H, KOTpi
BUKOPHUCTOBYIOTHCS TUTSL M1BULIEHHS €(hEeKTUBHOCTI (yHKIIOHYBaHHS
KapJI1OpeCipaTOPHUX CHUCTEM CTYJICHTIB BHILIMX 3aKjIaJiB OCBITHM Ha 3aHATTIX 3
(13MYHOr0 BUXOBAaHHA Ta B y4OOBO-TPEHYBAJILHOMY MPOIIEC] CHOPTCMEHIB.

KuarwuoBi cioBa: I[lopiBHsSUIbBHUN aHami3, OUXalbHI CHUCTEMH, CTYACHTH,

(b13uvHe BUXOBAHHS, KapliopecHipaTtopHa CUCTeMa, METOUKH.

Kutts IOAUHU  TIOYMHAETHCA 3 BIUXY, MIATPUMYETHCS  JTUXAHHSM,
3aKIHYY€TbCS BHUJUXOM. 3a JOMOMOIOK PEryisiii AMXaHHd JIOAWHA 3/aTHa
3MiHIOBaTU CBIM cTaH. [Haiiicekuit myapenps X-XI ct. ['opakiia cTBepxKyBaB, 110
JMXaHHS — 11€ BOTOHb, SIKUW CHAIOE HACTIIKK BUMHKIB: BAUX JIa€ CHITY, KOHTPOJIIOE i
OUMIIIAE T1JI0, 3aTPUMKA JIUXAHHS CTA0LI13y€e€ NYMKH ¥ HaJIIs€ TOBTOTITTAM, a BUAUX
Mae ourcHI (QyHKINi. 3a 1HAIACHKOIO HOror0, JHUXajbHI BIIPaBH BIUIMBAIOTH Ha
KUTTEBY €HEprito (11 a00 4l — KUTaCHKOIO MOBOIO, Ki — KOPEHCHKOIO Ta SAIMOHCHKOIO,
TX1 — B'€THAMCBKOI0). Y OLIBIIOCTI JtOJeH i1 aKTUBHICTb HE3HAYHA, LUPKYJISLIS
XaoTu4yHa abo 3a0J0KOBaHA, IO CHPUYUHSIE XBOPOOHU, SIKHX MOYKHA YHUKHYTH 32
JOTIOMOT 00 peryiidiii quxands. O0'ekTaMu peryssuii €: crnocid AUXaHHS — POTOM,
HOCOM (ONTUMAaIBbHUM), OJTHIEIO HI3JIPEI0, TOYEProBO JiBOK a00 Mparoro 1 T.1.; dasza
(BOMX, BHIIUX, 3aTpUMKa, Tay3a); TUI (BEPXHE, CEPENHE, HUKHE), TPUBAIICTH Ta
MOTYXKHICTh (a3, put™m, TeMil. Baux miABUILYe TOHYC KOPH TOJIOBHOTO MO3KY,
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BUJIUX—3HIKY€. 3aTpUMKa IUXaHHS Ha BIUXY CTHUMYJIIOE 3aCBOEHHS KHCHIO B
JIETEHAX, BUJAJICHHS BYTJIEKHCIIOTO ra3y, J03BOJISE MPOSBUTH MaKCUMalIbHE (Pi3UdYHE
3YCUJUIS, CHPUSE OMOJIOJUKEHHIO, MPUOOPKAHHIO AYMOK. 3aTpUMKa JMXaHHS Ha
BHUJIMXY 3MIHIOE MUPKYJISIII0 KPOBi, MIABUIIYE KOHIICHTPAIIIIO BYTJICKUCIOTO Ta3y y
KpOBi, TeMmIlepaTypy TuIa, OOMIH PEUYOBMH 1 IOTOBUUICHHS, 3MEHIIYE YacTOTY
ceprieBux ckopoueHb (UCC), mokpaiirye po3yMOBY JisUIBHICTb, 1HTYIIII0, TPaBJICHHSI,
po0OTy 3a7103 BHYTPINIHBOT CEKperii i HEPBOBOi cucTeMHU. J{MxXaHHS 3 MOBUIBHUM
BIUXOM 1 IIBUJKUM C€HEPriiHUM BUIUXOM aKTHUBI3y€ MUIbHYBAaHHS, MPOLIECU
KHCHEBOTO MeTaboii3My, a 3 KOPOTKUM BJAMXOM, MOBUIBHUM TPHUBAJIUM BUANXOM 1
HETPUBAJIOI0 3aTPUMKOI0 HAa BHAUXY — 3HIKYE TOHYC IIEHTPajIbHOi HEPBOBOI
cuctemu, aprepianpHuii Tuck, UCC. Yacte rnmboke AMXaHHS 3MIHIOE KapTHHY
010CTpyMiB MO3KY, a MPU MiHIMaJIbHIA MO3KOBiil HEMOBHOIIIHHOCTI MPUBOAUTH [0
3MIHU CBIOMOCTI 1 cynoM. [loBHui rnubokuii Buaux 3abe3nedye HaNOUIbIIe
po3ciabnenHs M's3iB. KopoTki MIBHUIKI BAMXU-BUJIUXU TOJPA3HIOIOTH HEPBOBI
3aKIHYEHHS Y HOCOBHMX XOJaX, OYMIIYIOTh iX 1 JUXaJbHy CHCTEMY, CIPHUSIIOTH
BEHTWIALI JIET€Hb, BUAAICHHIO TOKCUHIB, TOHI3YIOTh HEPBOBY i CYJIMHHY CHCTEMH,
MOCWIIIOIOTh KPOBOOOIT, 301IbIIYIOTh TEMIIEPATYPy Tija i MOTOBUIIIEHHS, 31aTHICTb
70 KOHIEHTpalli, KPOBOMNOCTaYaHHS TOJIOBHOTO MO3KY, HOCHAOsAOTh CHa3Mu
OponxiB. TexHika BAUX HOCOM, 3aTpUMKa, (OPCOBAHUMN MOJOBKEHUI BUIUX POTOM 3
onopoMm (MOPLIsIMU Yepe3 Majuil OTBIp CTUCIHMX T'y0) 1 aKTMBHUM HamnpyXEHHSIM
M'A31B JKMBOTA B KIHIII BUJAMXY CHpPUSIE 3aCTIOKOEHHIO, BEHTUJIAIII JIET€Hb, TOHI3YE
IUXaJIbHI M'SI34, BUKOPHUCTOBYETHCS Yy MPAKTHIl JIOromeAiB, (OHIaTOpiB Ta iH.
TpuBane (2-3 roAWMHU) IHTEHCHBHE JUXaHHS POTOM (BAMX 1 BHUJMX LIBUIKHM,
dbopcoBanmii, TAUOOKWK) y 3MIHHOMY pUTMI, SKHA 3a1a€  ayaio-Jiaep,
BUKOPUCTOBYEThCS Y XxoJioTporiHOMY nuxaHH1 C. ['poda 1 cnpusie mcuxocoMaTuuHIni
KOPEKI[i1 IUIIXOM BIATBOPEHHS TPAHCOBOTO CTaHy, yCyBae MCUXOEMOIIiiHI CTpecu Ta
iX HacJIKH, Aempeciio Ta 1H. 3MEHIICHHS YacTOTH AUXaHHSA 0 3-4 IUXaJbHHUX
IUKJIIB 32 XBUWJIMHY, a IHTEHCUBHOCTI TaK, 1100 KOJMBAHHS MOBITPSI HE BU3HAYAIOCS
HaBITh Mip'THKOTO, MAHECEHOIO JI0 HI3IPiB, CIPHsIE KOHIICHTPAIlll y MPAaKTHUKAaxX J3€H.

VY naBHiX 1 cyyacHuX 0310poBunx cucteMax (Manrtek Yia, Himri, HopGekonra Ta
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1H.), OOMOBMX MMCTENTBaX NPAKTHUKYIOTh BIPABU 3 PETYNALIl ySBHOTO AMXAHHS
(1IKiporo, OpraHaMu 1 T.J.) 13 BUKOPUCTAHHSIM PE30HAHCHOTO e(eKTy il TOJIOCOBHUX
3BYKOBHMX XBWUJIb Ha BHYTpIIIIHI OpraHu Ta O10€HEPTreTUYHY CUCTEMY, JEsAKl 3 SIKUX
omucani B JereHgax. CmiB  CupeH 3auapoByBaB MopexiamiB, Opdes —
JTaBHbOTPELIbKUX OOTriB, JIOJEH, CHUIM TPUPOAM, KaBKa3bKUX KPEIiB — 3IIIOBAB
paHu, a ipJaHAChKuX-migHIMaB OoioBuil ayx. CBuct CoJioB's-po30iiiHMKa IIKOIUB
icrotam 1 mpemMeraM. ['omocoBi 3BykHM KenbTchkoro Ormioca poOWIHM JIFOACH
maciuBUMH. bararopa3oBa siBHA 4M ysBHa BUMOBa 3ByKocnosydyeHHa "OM" y
JaBHBOIHJIINCHKUX BIIpaBax CIpHsUIa YHOPSAKYBaHHIO YCIX (YHKIH OpraHiamy i
TpPaHCIICHACHTAIli CB1JIOMOCTI, @ TEXHIKa 3 BAUXOM POTOM 13 MIUIIISTYUM 3ByKOM "C"
a60 "Ci" yepe3 oOMexyBaJIbHY TPYOOUKY CKPYUEHOTO y370BX a00 YIONEPeK s3HKa, 3
HETPUBAJIOK 3aTPUMKOIO 1 BUAMXOM uepe3 OOMABI Hi3Api, M030aBisuia BIAUYTTS
CIparv, OXOJIOJKyBajla OpraHi3M, po3ciadisnga M'sa3u oued. BumoBy mneBHHX
rOJOCOBUX 3BYKIB BUKOPUCTOBYIOTh Y CXIJHHX O3/J0POBUUX CHUCTEMAX ISl PETyJIsLii
poOOTH BIAMOBIIHUX OPTaHiB 1 CUCTEM OpPraHi3My, a TOJOCHI BUKPUKH HA BUAUXY —
JUTSI T ICUJICHHS y1apiB Y OOMOBUX MUCTEITBAX.

JluxanpHa TIMHAacCTMKAa — BIIpPaBU, CHPSIMOBAaHI Ha BIJHOBJIEHHSA JUXAJIBbHOI
MYCKYJIaTypH, 3MIITHCHHS M s31B, K1 BIAMOBIJAIOTH 32 BJIUX 1 BUAUX. Y JIITEparypi
MPEACTABJICH] PI3HI BUAM JUXAJIbHOI TIMHACTUKU — amapartHi 1 Oe3amapatHi. [o
Oe3amapaTHUX METOJIB HaJeXaTh: CXIJHI BUAM TIMHACTHKH, CHCTeMa TPHU(a3HOIro
muxands  JI. Kodnepa, cucrema Ttpudaznoro auxanns O.T.JloGanoBoi -—
€. A. JIyk’ssHOBO1, METOJT BOJKOBOI JikBifamii riauookoro guxanus K. I1. byrelika,
napagokcaibHa TiMHactuka O. M. CrpenbHukoBoi Tomo. I[IpogemMoHCcTpoBaHO
HEOOX1/IHICTh MPaBWJIHLHOTO BUKOHAHHS TUXAJbHUX BIPAaB, IO O30POBIIOIOTH BEChH
OpraHiaM, MIIBUINYIOTh HOT0 JKUTTE3NATHICTH 1 MOXIMBOCTI  PO3yMOBOI
KOHIICHTpAIlli, CIIPUAIOTh €MOIIIHIM PiBHOBA31l. 3a HEMPABWJIBHOTO BUKOHAHHS ITUX
BIIPAB MOXE 3 SBUTHCS HHU3Ka PI3HOMAHITHUX 3aXBOPIOBaHb HE TUIBKHA OpPTaHIB
IVXaHHS, alleé i OyJap-SKOTO IHIIOTO OopraHa. ToMy HaBYATHUCS TEXHIKH JUXaTbHUX
BIIPaB MOTPIOHO JIMIIE TiJ] KOHTpoJieM cremianicta. DaxiBisiMu peKOMEH0BaHO HE

0OMEXyBaTUCA BUKIIOYHO IUXAJIbHUMH BIpaBaMu, Tpeba 0OOB’SI3KOBO J10JaBaTv
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¢b131uHe HaBaHTAXKEHHS — CIEIialbHI 03/J0pOBYI BIIPaBH, X0Ab0y Ta MPOTYJSHKH Ha
cBIXOMY MOBIiTpi. Takok BKa3aHO HAa KOPUCTH BIOPAIIHOTO Macaxy IS peadimiTarii
MOCTKOBIJTHUX XBOPHX.

Amnanizyroun JniteparypHi gasi [1-5], Mu O6aunmo, 10 HAayKOBII (30Kpema,
A. H. Kpectognikos, 3. I. Mrwomnep, C. B. Inein, O. B. Ocunosa, M. B. Bonkos)
JABHO TOBOPWJIM IMPO BAKIUBICTH 1 HEOOXIJAHICTH BUKOPUCTaHHS O3740POBYOIO
BIUTMBY CIHEIIaJbHUX JUXAJbHUX BIPAaB HAa JUXaJbHYy CHCTEMY; Ha JIyMKY
B.T. bokmii, B. A. Jleranmo, A. E. MakapeBu4, BUKOPUCTaHHS TUXaJIbHUX BIIPaB
CIpus€ BIOCKOHAJCHHIO (YHKIN [OWXaHHS, IHIUX (QYHKIIOHATHHUX CHCTEM,
npo@uUIAKTUIl 1  JIKYBaHHIO  PI3HOMAHITHMX  3axBoptoBaHb.  [Iupoko
BUKOPUCTOBYIOTHCA IUXaJIbHI BIIpaBu 1 B criopTuBHIM npaktuii (B. 1. JlyOpoBchkuii).
[IpobGyiema 3acToCyBaHHS PI3HUX BHJIB 03J0POBYOI T'IMHACTUKHU i1 HOPMAJIBHOTO
(GYHKIIOHYBaHHS BCIX CHUCTEM OpraHi3My 3aBXIu Oylia B IIEHTP1 yBaru BUYEHHUX Y
raimy3i teopii 1 Meroauku ¢izuyHoi kynetypu (T. FO. Kpyuesuu, b. M. Illusu Ta
1HOI); y Tramy3l 0310poBYOi (PI3UYHOT KYyJbTypH U O34OPOBYOI TIMHACTHUKU
(B. M. bapmaii, B. M. Kypucs, I. b. [1aBnos, B. 1. Bopomaes, C. O. [1ymikid Ta iH1111),
y Taily3i cydacHux (i3KynbTypHO-0310poBunx TexHosorii (T. C. JIucuipka, O. [aH,
T. T. Potepc, M. JI. 3yOamiit, A. II. Margees, 1. K. Jlatunos); a Takox y HeHTpi
yBaru (axiBiiB auxanbHoi riMHacTuku — JI. Kodmnepa, O. I'. JloGaHoBOI,
€. A. JIyk’snoBoi, K. II. byreiika, O. M. CrpenbnukoBoi, 0. b. bymanosa,
H. A Aragxansna, 0. I'. Bunynaca, B. ®. ®ponoBa, C. I'. Kpupomokona,
A. l'any3ina.

Y CBITOBIM MEIULMHI HAKONMHYEHO BEIMYE3HUM JOCBIJ BUKOPHCTAHHS
JUXaJIbHOT TIMHACTUKY JUTsI JTIKYBAHHS 3aXBOPIOBAHD 1 MIATPUMKH TapHOTO 370POB’sI.
JluxanpHa TiMHACTHMKa BKJIIOYae B cebe OeszamapaTHi Ta amapatHi meroau. [lo
Oc3amapaTHUX METOJIB HajeXaTh: CXiJIHA TIMHACTHUKA Tal-1[3M, CXiJHA T1MHACTHKa
npaHasiMa, cuctema Tpudasznoro muxanHsa JI. Kodrepa, cucrema TpudazHoro
muxanHa O. I'. JlobanoBoi — €. A. JIyk’sSsHOBOi, METOJ 3aTPUMKU JIUXAHHS
1O. b. bynanosa, napagokcainbna rimaactuka O. M. CTpenbHIUKOBO1, METO]T BOJHLOBO1

mikBigamii rimbokoro auxanHsa K. II. byrelika, MeToj IOBIIBHOTO 3MEHIICHHS
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oOcary nuxanHs 3a xBwimHy H. A. AramkadsHa, TINEpBEHTWISIIHA JUXallbHA
TeXHiKa, MeToJ «puaarouoro auxanus» 0. I'. Bumynaca, mMeTton eHIOT€HHOTO
muxanHs B. ®. ®ponoBa, meron mnoeaHaHHA (I3UYHUX 1 JUXAIbHUX BIIPaB
«boaidnexe». o amapaTHUX METOAIB HallekaTh: METOJ JIOJaTKOBOTO JUXATbHOTO
npoctopy (AuxaHHs yepe3 TpyOky) A. 'amy3iHa, BUKOPUCTAHHS IIiJ] 4ac JUXaHHS
pecriparopa, poTUrasa, akBajiaHra, IuxajibHOTro BiOpaTopa, TIOKCUYHI TPEHYBaHHS
32 JIONOMOTOIO0 TIMOKCHUKATOPIB, METOJ I1HTEPBAJbHUX TIMOKCUYHUX TPEHYBaHb
C. I'. KpuBo11okoBa, BUKOPUCTaHHS KOMILUIEKCIB 010J0T1YHOTO 3BOPOTHOTO 3B’SI3KY,
nuxanbHuid  TpeHaxkep B. @. @ponoBa, BHKOPHUCTaHHSA  OCLUJISATOPHOTO
eJIEKTPOTPEHAXKEPA, EICKTPOCTUMYIIITOpa ailadparmu, aepodiToreparisi, AUXaJbHA
riMHACTMKA B CHCTeMi XaTXa-Horu. Morum BBaXaroTh, 11O JMXAHHSA CTAHOBUTh
HalBAXJIMBIIIY YaCTHHY MISUIBHOCTI OPTraHi3My JIOAUHU, «00 BCl 1HOI JISTIBHOCTI
OpraHi3My 3ajie’kaTh BiJ JuXaHHs». JKUTTS MOBHICTIO 3aJICKUTh BiJl aKTy JAUXaHHS.
JluxaTu O3Havae KUTH, O€3 JUXaHHS HEMa€ XUTTS. 3a JIOIOMOIOI0 NMPaBUIBLHOIO
IVXaHHS, HAa TyMKy HOTIB, MOXHAa JaTh 3J0POB’S HE TUIBKH OKPEMHM JIIOIISIM,
OKpeMHUM HapojaMm, a ¥ ychboMy JIOACTBY. «OpHE TUIbKU TOKOJIHHA JIIOJEH, SIKi
MpaBUJILHO JIUXal0Th, — 3a3Havae Wor Pamavapaka, — BIIPOJUTH JIIOJCTBO 1 3pOOUTH
XBOPOOM HACTUIBKU PIAKICHUM SIBHILEM, [0 HAa HUX OYyIyTh JAMBUTHUCH, K Ha IIOCH
He3BuyaitHe» [10]. IlpaBunbHe BUKOHAHHS JUXAJIBHUX BIPAB O03JI0POBIIOE BECH
OpraHi3M, MIiABUILYE WOTO MKUTTE3MAATHICTH 1 MOKIIMBOCTI PO3yMOBOI KOHIIEHTpAIIii,
crpusie eMOIliiHIi piBHOBa3i. Jly’ke BaXJIMBO HABUMTHUCA BUKOHYBATH BC1 BHUJIU
IUXaHHS pUTMIYHO. Hampukian: piBHOMIPHO paxyroud, Ha 4 paxyHKU — BJIHUX,
HACTyMNHI 2 paXyHKH — Tay3a, NOTIM 4 paxyHKH — BUAMX, HA 2 paxyHKH — Mays3a.
PurtMisaliis {UXaHHS CIIpUse MCHXI4Hii pelaKcallii, BpiBHOBAXEHOCTI, Crokor0. Morn
BUKOPUCTOBYIOTh Pi3HI CIIBBIJHOIICHHS BIUXY, 3aTPUMKH 1 BUAMXY (HaIpUKJIA],
1:4:2 a6o 1:2:2). Takum 4yMHOM, BCl AUXaJbHI BIPAaBH XaTXa-WOTW 3aCHOBaHI Ha
VIOBUTPHEHHSX, 3aTPUMKaAX JUXaHHS B MO€AHAHHI 3 (i3uuauMH BrpaBamu [7; 10;
11; 12]. JIuxanbHa rimHactuka O. M. CtpenbHukoBoi [6; 9] € oaHi€0 3 HANMOUIBII
MOMyJISAPHUX METOMMK O3J0POBIEHHS OpraHisMy. li 0COOGIMBOCTAMHU i BaKIMBUMH

repeBaraMm € BUKOPUCTAHHS (POPCOBAHOTO BAMXY 1 3aJIyd€HHS B IPOILIEC] TUXAHHS
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HAWNOTY)KHIIIOTO JAUXaNbHOTO M’si3a — giapparmu. CyThb METOAMKH TOJSTaE B
AKTUBHOMY, HAINpYyXCHOMY KOPOTKOMY BIIUXY, SIKMM TPEHYE BCi M S3U TUXAIBHOI
cucTteMH. Bunux micisi akTHBHOTO €MOIIIMHOTO BIMXY Bi10YBaeThCsl HIOM caM o000
(Bugmx — pesyabTaT BAuXy). OCHOBHMM 3aBIAHHSM JIUXAJIBbHOI TIMHACTHKH
O. M. CTpenbHUKOBOI € MOPYIIEHHS albBEOJIIPHOTO 0ap’epa JUisi OCUIICHHS] OOMIHY
ra3iB y JIeTeHEeBHUX ajibBeosiax. [li yac BUKOHAHHS BHOpaB MICIs KUIBKOX KOPOTKHUX 1
PI3KHX BAMXIB HOCOM, IIO MIyTh HAa TPaHUYHY TIUOMHY JIETEHIB, 3allOBHIOIOTHCS
HWDKHI ITAPOKI, @ TAKOXK CIMHHI BIJUIUIM JIETEHIB, 1 B HUX MOTpAIUIsie€ BTpUYl OLIbIIE
nmoBITps. BHACHiZOK mporo mporiecy BiOYBAEThCS IMOCWICHHM Ta3000MiH 1 B
ajbBeOJax, 1y KpoBl. Taka riMHAacTHKa TPEHYE BCIO JUXaJIbHY CUCTEMY, IIEPII 3a BCE,
JIETeHeBY TKaHUHY, Jaiadparmy, M’sS3dM TOpTaHi 1 HOCOTJOTKU. Y TIMHACTHII
BUKOPHCTOBYIOTHCS JMHAMIYHI JUXalbHI BIIPaBH, MO0 CYIPOBOKYIOTHCS PyXaMH
pPyK, Tyhay0a 1 Hir. BoHr 3aBXau BIANOBINAIOTH MEBHUM (azaMm auxaHHsA. Bimomui
¢13ionor K. I1. Byreiiko Brepiie 3p0OMB BUCHOBOK MPO MIKOTY TNIMOOKOTO JUXAHHS,
0 € TOJOBHOI MNPUYMHOK OUIBIIOCTI HAWNOMIMPEHIMX XBOpoO soauHu. Ha
MPOTHUBAry KUCHEBIN Teopli NUXaHHs, BIH OOTPYHTYBaB BYIJICIICBY TECOPIIO JTUXAHHS 1
METOJI BOJIbOBOI JKBiAamii riaubokoro nauxands (mami — BJIT/). HuxanpHa
rimaactuka K. I1. Byreiika [6; 8; 13] — 1e HemikapchKuii CrociO 0310pOBJICHHS
opranizmy. Cyts MmeToay BJII'Jl monsirae y 3acBoeHH1 HETTMOOKOro auxaHHs. B pasi
3aTPUMKH TUXaHHS 1 32 HETJIMOOKOTO MUXaHHS KPOB 1 TKAHWHU KpaIlle HACHIYIOThCS
KHUCHEM 1 BYIJICKUCIUM Ta30M, HOPMATI3YEThCS KHUCIOTHO-TY>KHAa pIBHOBAra,
MOJINIIYIOThCS 0OOMIHHI nporiecH. [IpaBunbHe AMXaHHS — 1€ IUXaHHS yepe3 Hic 1 0e3
IIyMy, Or0 HE BHJIHO 1 HE YyTHO, H1 TPYyJH, Hl )KUBIT He 3AiiMatoTbes. [lpu npomy
BIUX TpuBae 2-3 ¢, BUAMX — 3—4 C, May3a MICIAsA KOXHOTO BHUANXY, SKa €
aBTOMATHYHOI, TpuBae Takoxk 3—4 c. Cucrema mnpaBwibHOro, abo TpudaszHoro,
muxanHs Kodiepa € moegHaHHSIM CXiTHUX CHUCTEM JHMXaHHS (30Kpema, HOTiBCHKOT
mpaHasiMy 1 CUCTEMHU JUXAHHS J1a0CiB) 1 CIpsIMOBaHA Ha 3aCBOEHHS TPABUIHLHOTO
JUXaHHS 1] 4ac PyXy, MOBJIEHHS 1 CMiBy. 3a JOMOMOIOI CHUCTEMH TPHU(PA3HOTO
muxanass O. I'. JloGanoBa mo30ymacss TPHUBAJIOTO 1 BaXXKOTO JIETEHEBOIO

3aXBOpIOBaHHs, BUkianana cucreMy JI. Kodnepa 6araro pokiB y pi3HUX ayJIUTOPIsX.
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Ane, mMaOyTb, TOJIOBHUM HAmpsIMOM ii poOOTH Oyino ycCHilllHE JIKyBaHHS PI3HUX
JIeTeHEeBUX XBOpOoO: OpOHXIaJbHOT acTMH, TYOepKyJIho3y JiereHiB, emdizemu. Take
JTUXaHHS € KOMIUIEK- CHHUM, BOHO 3MIIHIOE BCi OpraHM, TOB’si3aHl 3 JMXaHHAM
(ronmocoBuii amapar, JiereHi Ta niadgparmy) [6]. B ocHOBI cuctemu TpubazHOTO
JTUXaHHA JIEKAaTh TPU MPOBIAHMX NpUHIUNU. [lepmmii-HocoBe nuxanHs. B 1
CHUCTEMI BIUX POOUTHCA TUIBKH 4epe3 Hic. Jpyruii-Bnpasu, CIpsMOBaHI Ha PO3BUTOK
1 3MII[HEHHS BCHOTO JIMXAIBHOTO arapaTa JIOAWHHU, 1110 OB’ S3aH0 3 CUCTEMAaTHUYHUM
TPEHYBaHHSM JUXAIbHOI MYCKyJNaTypH, Nepul 3a Bce, AiadparMm, a TaKoxX
MDKpEOEpHUX 1 HAWIIUPIINX M’A31B CIUHU. TpeTii — akIEeHT Ha MOJOBXEHOMY
IIUIbHOMY BHJUXY, SKUH y OLIBIIOCTI BOpPAaB KOHTPOJIOeThCA cBimoMo. Came
IIUIBHUMN, IPYXHUN BUIUX 1 JO3BOJIsIE TPEHYBATU BeCh AMXalbHUI anapart. [laysa Ta
BJIMX BJIACTHBI OpraHi3my, 1 4epe3 1€ BOHU B110YBAIOTHCSI IPUPOJIHO, O€3 OYIb-SIKOTO
CBIIOMOTO 3ycrulis. [[pUHIMIIOBO BayKJIMBO TAaKOX 1 T€, 110 BCl, 0€3 BUHSTKY, BIIPaBU
cucteMu Tpu(a3HOro JUXaHHS MOYMHAIOThCS 3 BUAUXY. IlepeBara Takoi cucremu
IVXaHHS TOJIATAE caM€ B TOMY, IO 3@ JOTIOMOTOIO CIEI[ialbHUX BIIPaB TPEHYETHCS
BECh JUXAJIbHUI arapar [6].

Jami Outbll AETaNbHO 3YNUHUMOCH Ha TMOPIBHAHHI JHUXaIbHUX TIMHACTUK
K. I1. byreiika, O. M. CTpeabHUKOBOI Ta Cy4aCHUX CXIJTHUX JUXATBHUX CUCTEM.

MeTtox BOgbOBOI JikBizamii  rimbokoro auxanmnsa (BJII') 3a
K. II. Byreiikom. Mertoauka po3pobiena mikapem K. II. Byreiikom B 1960 p. 1
CIpsIMOBaHAa Ha BOJBOBE BHUIIPABIEHHS HEMPABWIBLHOTO (TJIMOOKOTO) AMXaHHS 3
MOCTYIOBOIO MOBHOIO BIJIMOBOIO BiJ] HBOTO, OCKUIbKM TJIMOOKE JUXAHHS BUKIIMKAE
HECTadyy BYTJIEKHCIIOTH B KpOBIi, 3MiIHY KHUCIOTHO-TY>KHOTO CTaHy B OIK aJIKayio3sy 1
TKAaHUHHY TINOKCiIO (MPU HEcTadl BYIJIEKUCIOrO Ta3y B OpraHi3mi KHCEHb MIITHO
3B'3YE€THCS 3 TEMOTJIOOIHOM 1 HE HAIXOJIUTh B KIITHHU 1 TKaHWHHW). OCHOBHI
3apnanHs Metony BJII'Jl — HOpmani3yBaTh CHIBBIJHOIIEGHHS BAMXY 1 BUAMXY,
3MEHIUUTH IIBUAKICTH 1 MMHUOWHY BIUXY, BUPOOUTH KOMIIEHCATOPHY May3y Micis
JIOBIOT'0 CHOKIMHOTO BUAUXY, HOPMaJIi3yBaTh BMICT BYIJIEKMCIIOTH B KPOBi, 3HU3UTU
KUIBKICTh HamajiB SIyXd, TMEPENIKO/KAaTH iX BUHUKHEHHIO. [lepmmmM eramom B

HapuaHHi Merony BJII'J] 3a K. II. byrelikom € Teopernuna miaroroBka. CTyaeHTa
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BHUKJIa/lauyl 3HAMOMJISATh 3 TMOHATTSAMH TPABWIBHOTO JWXaHHS, HOPMAJIBHOTO
CHIBBITHOIIICHHSI TPUBAJIOCTI BAUXY 1 BUAMUXY: JUXATH HEOOXIIHO uepe3 HiC;, BAUX
NOBUIbHMM, 2-3 C, sskoMora OUIbIII TTOBEPXHEBUM, Mai>ke HEMOMITHHN Ha OKO; 3a
BJIMXOM CJIiJT CIOKIWHUM, TACHBHUM BUAMX MPOTITOM 3-4 C; TICISA BUAUXY - TUXaTbHA
nays3a TpUBaJiCTIO 3-4 ¢, MOTIM MOBUILHUM MOBEepXHEBUM BIux YacTtora IuUxaHHS -
6-8 pa3iB Ha xBwiMHY. Ha mouaTky HaBUYaHHS 3aHSTTS MPOBOASTHCSA B IMOJIOKEHHI
CTyJCHTa CHJS4H, B 3py4HIii po3ciabneHiil mo3i, oaHs, HE MeHIIe 3 pa3iB Ha J00Yy.
[ToTiM pUENHYIOTBCS 3aHATTA B pycl. 3yCUIUISIM BOJI CTYJIEHT 3MEHIIIY€ IIBUIKICTD 1
IMMOMHY BAMXY, @ TaKoX BHpOOJs€ KOMIIEHCATOPHY May3y IicCis JOBIOTO
CTHOKIMHOTO BHAMXY, MParHydud MOCTYIOBO HAOMU3WUTH JUXAaHHS 10 HOPMAIbHOTO.
Tpu pas3u B 1eHb NPOBOAATHCS 2-3 MaKCUMaJbHI 3aTPUMKH JTUXAHHS MICIS BUIUXY,
OakaHO 3aTpUMyBaTH AuXaHHS Ha 60 ¢ 1 OLIbIIIE.

MakcumanbHa 3aTpUMKa JMXaHHS MPOBOJUTHCS MICIA CIOKIMHOTO BHJIUXY;
(biIKCyeTbes Yac MOYATKy 1 KIHIA May3d JI0 MOSBH BIAYYTTS TPAHUYHUX TPYIHOIIIB
noganbol 3aTpuMku nuxaHHs. [lokazanHs no npusHauenHs BJII'J] - cuHapom
TIMEPBEHTWIIT - TIHOOKe AuxaHHsA 1 AepIUT BYIVICKUCIOTH B TKaHWHAX,
OpoHxiaJlbHa acTMa, MO3UTHUBHA P00 3 TIIMOOKUM JuxaHHAM. [IpoTunokazanHs AJis
BJII'/l: mncuxiyHli 3axBOpIOBaHHS 1 Je()EKTH pPO3YMOBOIO PO3BUTKY, SKI HE
JI03BOJISIIOTH TIAIIIEHTOB1 3PO3YMITH CyTh METOJY 1 OCBOITH CIHOCIO JIIKyBaHHS,
1H(MEKIIMHI 3aXBOPIOBAaHHA B TOCTPOMY IM€piO/l, 4YacTi KpPOBOTEYl, 3arOCTPEHHS
XPOHIYHOTO TOH3HIIITY.

Meton BJII'JI MokHa mMO€NHYBaTW 3 1HIIMMHU METOJUKAMH PECHIpaTOpPHOI
riMHacTUKH. [lOMUIKOBMM CHiJi BHU3HAaTH TMpPAarHEHHS OKPEMHX EHTY31acTiB
abcomoTu3yBatn MOxJIMBOCTI MeTtoguku BJIIJ[ 1 3poOutu 1i MOHOIOJBHOIO
peabuLmTAIITHOT METOAMKOI MpU 3aXBOPIOBAHHAX OPraHiB JIMXaHHS, 30KpeMa, y
CTYJICHTIB.

IMapagokcanbHa auxajabHa riMHacTuka 3a O. M. CrpeabHuKkoBo0. J/[aHa
nuxanbHa TiMHacThka po3pobisieHa O. M. CrpensHukoBoto B 1940-1950 pp. nmns
BIJIHOBJICHHS TOJIOCY 1 PO3IIMPEHHS HOTO Jiana3oHy y npodeciifHuX CriBaKiB, MOTIM

BUITAAKOBO 6yJ'IO BHABJICHO, IO AaHAa MCTOJHMKA AO0IIOMAra€ 3HATH Halald 3aayXH.
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[imMHacTMka oTpuMana Ha3By «HMapaJOKCAIbHOI», OCKIIBKM BIUX 1 BUIUX
MIPOBOJIATHCS OJHOYACHO 3 PyXaMH PYK, TylyOa 1 HIT, IO YTPYAHSIIOTH AaHy (azy
nuxaHHs. [Ipy cTHCHEHHI TPYAHOI KJIITUHU MPOBOJAMUTHCS BIUX, MPU PO3MIMPEHHI —
BUIMX. Baux moBuHEH OyTH KOPOTKUM, PI3KUM TYYHUM, aKTHBHUM, ()OPCOBAHUM 3a
paxyHoK giadparMu; BUIUX BiIOYBA€ThCS MACHBHO, MUMOBOJI. BIux 3M1MCHIOETHCS
TUIBKA HOCOM, BUJIMUX CaMOCTIMHO, TAacHBHO (1100 HE OyJI0 4yTHO), OakaHO uepes
pOT, HE CIiA 3aTpuMyBaTH BHIWX. MexaHi3M dii TapaJoKCalbHOI TUXaTbHOI
rIMHACTUKHM Ha OPTraHi3M MOJSTa€e y BIJHOBJICHHI MOPYHIEHOTO HOCOBOTO JMXaHHS,
MOJIIIICHH] JpeHa)kHO1 (YHKIT OpOHXiB, akTHBI3alli podoTu maiadparmMu 1 M'A31B
IPYAHOL KITITKH.

[iMHacTHKa CIpusie PO3CMOKTYBAaHHIO 3alaJibHUX YTBOPEHb, BIJHOBIICHHIO
HOpPMaJIbHOTO JIM(O- 1 KPOBOIOCTAYaHHS, JIKBIJAIll MICIIEBUX 3aCTIMHHUX SIBUII.
YcyHeHHs: MOP()OJIOTIYHHUX 3MiH B OPOHXOJIETCHEBIM CUCTEMI MiACUIIOE Ta3000MiH B
aNbBEOJIaX, TKAHWHHE JTUXAHHS 1 MPU3BOAUTH JI0 MiABUIICHHS MOTJIWHAHHS KHCHIO
TKaHUHAMU, 110 MMO3UTUBHO BIUIMBA€E Ha OOMiHHI mpouecu. KoopnuHaiis auxaHHA 1
pyXy chpusie BIIHOBIEHHIO peryismii auxanHs 3 Ooky [IHC, moxkpaimrye
MICUXOEMOLIMHUI CTaH, BOJO/I1€ TOHI3YIOUUM BILTUBOM.

[IpakTruHuil AOCBiA MOKa3aB, 110 JaHa JUXaJlbHA TIMHACTHKA JIOTIOMArae mpu
Takux 3axBoproBaHHAX, K XO3JI (bponxiasbHa acTMa, XpOHIYHUN OOCTPYKTUBHHI
OpOHXIT), XpOHIYHMI pPUHIT, TalUMOPUT, 3aiKaHHS, HEBPO3HU, JOTOHEBPO3H,
MepeBTOMa, TIMEePTOHIYHA XBOpOOa, BEreTo-CyJlMHHA JAUCTOHISI, BUPAa3KOBa XBOpoOa
INUIYHKAa Ta JBaHAALSTUNAIOI KUIIKA, XBOpOOM OOMIHY pPEYOBMH, METAOOIIYHMIA
CUHPOM, CHHAPOM XPOHIYHOI BTOMH.

[IpoTunokazanHs A0 MpU3HAYCHHS, BUCOKA CTYIMIHb MIOITii, TJIayKOMa, TPaBMH
TOJIOBHOTO MO3KY, BUCOKHI PIBEHb apTepiaibHOTO THCKY, 3JIOSIKICHA TinepToHis. B
JaHUM yac nuxaiabHa riMHacThka 3a Metoankoio A. H. CTpenbHHKOBOT HE oTpuMaia
IITUPOKOTO MOMTUPEHHS TOJIOBHUM YMHOM BHACTIIOK TEXHIYHO CKJIATHOTO BUKOHAHHS
1 BIJCYTHOCTI ICTOTHMX I€peBar B MOPIBHSHHI 3 1HIIMMHU BUAAMH PECIIPATOPHOI
T'IMHACTHKH.

CyuacHi cxigni quxanabHi cucremu. [lonynsipHi B 1aHuil Yyac pi3HI METOJIUKH
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CX1THOi AMXalbHOI TIMHACTHKHW (IMTYH, Tal-1[34, XaTxa-iiora i1 iH.) 3aCHOBaHI Ha
JOBUIbHIA perysuii THOMHU 1 TPUBAIOCTI AMXAHHS, KOHTPOJI MPaBUIBHOCTI
CHIBBIAHOLIEHHS BauXy 1 Buauxy. llpu 1poMy o0O0OB'I3KOBa AaKTHBHA Yy4acTb
miadparMu B IPOIEC] JTUXaHHS, a TAKOK HAaBUAHHS KOHLIEHTPALii 1 PO3CIIa0JIeHHIO.
BaxxnuBo HaBYMTHCS OKpEMHM THUIIAaM JUXaHHS (BEpPXHBOTPYAHOMY, peOEpHOMY,
niaparMabHOMY) 1 IOBHOMY JUXaHHIO.

JlnxanpHa TEXHiKa WOTIB HA3UBAETHCS «IpaHasMa», M0 MEPeKIATaeTbes SK
yOpaBIiHHSA ~ JUXaHHSAIM  («asMa» -  KOHTposib). OCHOBHE  MpU3HAYCHHS
IUXaHHSA-TIPUHOCUTH KHUTTEBY cuily («mpaHy») B Tu10. B mporeci BUKOHaHHs
MpaHasiMy 3MIHIOETbCSI KOHLEHTpAL[isl KUCHIO 1 BYIJIEKMCIIOIO ra3y B OpraHi3mi, B
JUXaHHS BKIIOYAIOTBCS PI3HI TPYNU M'sI31B, 3AIMCHIOETHCA MAcCaXK BHYTPIIIHIX
oprasiB, ctumynoerbest [LTHC.

B pe3ynbrari nokpauryeTbcsi pyHKIIIS 30BHIIIHBOTO AUXAHHS, PO3IINPIOIOTHCS
aJanTUBHI MO>KJIMBOCTI OpPraHi3My, BIJIHOBIIIOETHCS JIyIIEBHA PIBHOBAara, 3HIMAa€ThCs
HepBoBa Hampyra. JlaHa guxanbHa METOAMKA MOXKEe OyTH PEKOMEHJI0BaHa HE TIIbKU
MIpU 3aXBOPIOBAHHSAX OPraHiB JIMXaHHS, ajie 1 MPU MaTOJIOTii HEPBOBOI Ta CEPIEBO-
CYAUHHOI CUCTEM.

[IpoTumnokazanp A0 3aCTOCYBaHHS MPaHAsIMHU MPAKTHYHO HE MA€, OCKUIbKU, HA
IYMKY CXIJIHOi MEIUIIMHM, OyAb-sSK€ 3aXBOPIOBAHHS JIIOJMHA 37aTHA BUWJIIKYBAaTH
caMocTiifHo. KputepieM Bu3Ha4YeHHS, YU MiAXOJIUTh JJaHa METOAUKA, € CAMOIOYYTTS
TiCIIsi BUKOHAHHS BITPAB.

CXigHl METOAMKU [IMXaHHS B OCHOBHOMY IMOIIMPIOIOTHCS €HTYy3lacTaMu 1
3aCTOCOBYIOTHCSI B HETPAJUIIINHIA MEAUIMHI, OCKIJIBKH 11 TEXHIKWA JUXaHHS HECYTh
me ¥ Qimocopchkuii 3MICT: iX KIHIICBOIO METOI € JOCSATHEHHS TapMOHIi 1
MO>KJIUBICTh 3HANTH TOBHOIIIHHE 3/I0pOB'Sl CBOIMHU CHJIaMHU, 3aJ1SIBIIM IMPUXOBaHI
pe3epBU OPraHi3My 1 CHITy BOJII.

BucHoBxku

1. JIuxanpbHa riMHacTUKa — OOTPYHTOBaHMN YMMAJIOIO KUIBKICTIO HAyKOBIIIB
JKYBaJIbHO-BITHOBTIOBAILHUNA METOJl Ta €(PEKTUBHUI 3aci0d 3MIIHEHHS 3J0POB’S

JOJWHU (CTY/EHTa, CIOPTCMEHA), IO CHPHUSIE 3aCBOEHHIO PALIIOHATILHOTO JTUXaHHS,

187



MO3UTUBHO 3MIHIOE MAapaMeTpH AUXAIbHOI (PYHKIIIT, MOMIMIITy€e PIBEHb COMAaTHYHOTO 1
NCUXivyHOTO 370poB’sl. CrienianabHl AUXadbHI BIIPaBU MICIs MHEBMOHIT HEOOX1AHI AJis
MOJIIMIIEHHS  KPOBOOOITY, TMIJABUIIEHHS  €JIACTHYHOCTI JIETEHEBOI  TKaHWHU,
CTUMYJIALIT M’SI31B.

2. Mix nuxajabHOI0 CUCTEMOIO I armapaTtoM pyxy iICHY€E TICHUM (i310JI0TTYHUH 1
(GyHKITIOHATBLHUN 3B’s130K. M’s30Ba JIsUTBHICTh — TOJOBHUU (haKTOp, IO 3MIHIOE
(GyHKIIIOHYBaHHS OpTaHiB AUXaHHS B HOPMAJIbHUX YMoOBaX. KoxeH pyx, BUKITUKaOUn
3MIHY XiMI3MY M’s131B, peIEKTOPHO 1 TYMOpPaIbHO 30y/Ky€e DYHKIIIIO TUXaHHS.

3. @®izuyni Bmpasu, ToHizytoun [[HC, crnpusiors MomimieHHIO HEPBOBUX
MPOIIECIB Y KOP1 BEJIMKHUX MIBKYJIb TOJOBHOIO MO3KY 1 B3a€MOJIl KOpU Ta MIAKIPKH.
[lix BIUIMBOM CHCTEMAaTHYHO BUKOHYBAaHUX (BI3MUHUX BIPAB MOJIMIIYETHCS KPOBO- 1
TiM(}ooOIr y JiereHsx Ta IJIEBpI, IO CHpHUs€ OUTbII MBUIKOMY PO3CMOKTYBAaHHIO
eKCy/laTy, aKTUBI3allll pereHepaTuBHUX mporieciB. e cTocyerbes Takox JiereHeBoi
TKaHUHU, JUXAJTBHUX M A31B, CyrJOOHOIrO amapaTry TpyJaHOl KIITKH 1 XpeOEeTHOro
ctoBna. Di3uyHi BOpPaBM 3ano0IraloTb 0OaraTbOM YCKJIAAHEHHSM, SIKI MOXYTh
pPO3BUBATHUCS B JIETEHSX 1 IJIEBpalbHINA MOPOKHMHI (craiiku, adcuecu, emdizema,
CKJIEpP03), a TaKOK BTOPHUHHIN Jedopmarllii rpyaHol KIITKM. Baromum pesynbratom
Tpo(14HOTO BIUIUBY (DI3UYHUX BIPAB € BITHOBIICHHS €JIaCTUYHOCTI JIETCHb.

4. CroemiaJbHOIO  METOJUKOIO  JHUXaJbHOI TIMHACTUKU €  3BYKOBa
riIMHAacCTUKa-CieUU(IYH1 MXalbHI BOPABH, Kl MOJSATAIOTh Y BHUMOBIISIHHI NEBHUM
CIIOCOOOM TIPUTOJIOCHUX 3BYKIB - I3MKYAUNX (K, 3), CBUCTAYUX 1 MUTUISTYHX (C, ], 11,
4, 1), rapyaunx (p) Ta ix moenHaHb. [Ipy mpoMy BiOpalisi TOJOCOBUX 3B'SI30K
NepefaeTbcsl Ha TIAAKy MYCKyJaTypy OpOHXIB, JIeT€Hl, TpyIHY KIITKY,
po3cnabnsroun  crna3moBadi  Oponxu 1 Oponxionu.  Mera  3BYKOBOI
rIMHAaCTUKH-BUPOOUTH MpPaBWIbHE CIIBBIIHOMICHHS BAUXY 1 BUuauxy — 1:2. 21 Cuna
BiOpaIrii 3aJ1eXUTh BiJl CHJIM MOBITPSHOTO CTPYMEHS, [0 BUHUKAE TIPU BUMOBIISHHI
THUX YM 1HIIMX 3BYKIB, 1110 BUKOPUCTOBYETHCS JJII TPEHYBAHHS NUXATBHUX M'SI3IB, a
TaKOX BCI€l niagparMu. 3a CHIIOI0 MOBITPSIHOTO CTPYMEHS 1 BIOpallii BCl MPUTOJIOCHI
3BYKH TOJUISIOTHCS Ha 3 Tpynu: 1) MakcMMalbHAa CHJIa BUHMKA€ TIPU BUMOBIISIHHI

TIIyXUX MPUTOJOCHUX (M, T, K, ¢, C); BIAMOBIAHO MOTPIOHO 1 HAMOUIBIIY HAOpPyry
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M's131B TPYAHOI KJIITUHU 1 Aiaparmu; 2) cepeiHs 3a CUJIOI HAmpyra po3BHBA€THCSA
Py BUMOBJISIHHI JI3BIHKMX TpuroiocHux (06, m, r, B, 3); 3) HallMEHIIA CHJIA
MOBITPSHOTO CTPYMEHS - TP BUMOBJISIHHI TaK 3BaHUX COHAHT (M, H, JI, p). Bci 3Byku
CITiI BUMOBJISTH CYBOPO TEBHMM YHHOM, B 3aJIe)KHOCTI BiJf METH TIMHACTHKH.
Hanpuknan, npu OpoHxiadpHIM acTMl J3WK4adl, rapyadi, IIUAIUIAYl 3BYKH
BUMOBJISIFOTHCS] TOJIOCHO, €HEPTiitHO, 30yJIMBO, a MPU XPOHIYHOMY OOCTPYKTHBHOMY
OpOHXITI 3 BUPAKCHOIO TUXATHHOIO HEJIOCTATHICTIO - M'SKO, TUXO0, MOXHA TOMIEITKH
(3acmokiitnuBo). IlokazanHs g0 mnpusHadenHns: XO3JI, OponxianbHa acTMa,

O0OCTPYKTUBHUN OPOHXIT.

CIIUCOK JVIITEPATYPHU

1. ®i3uyna, peaburiTaniiHAa Ta CIOOPTHBHA MEIULMHA: MIJAPYYHUK JJId
ctyneHTiB 1 jgikapiB / B. M. Cokpyt [Ta iH.]; 3a 3ar. pea. B. M. Cokpyt; Bceykp.
Aco1. ¢i3ioTepaneBToB Ta KypopToioris, Jlonen. Hail. men. yH-T, TepHom. Hall. Mef.
yHT iM.. I. S. ['opbaueBchkoro. Kpamaropesk: Kamran, 2019. 478 c.

2. I'puryc 1. M. ®izuyna pealOuriTalliss TpU 3aXBOPIOBAHHAX JIUXATBHOL
CUCTEMH : HaBYAJIbHUH MOCIOH. JJIsl CTY[. BUIL. HaBY. 3aki. / [. M. I'puryc. 3-Te Bun.,
crepeoT. JIbBiB : HoBuit Cait 2020. 170 c.

3. Myxin B. M. ®i3uyna peabimiramis niapyuynuk / B. M Myxin. 3-te Bun.,
nepepobisiene Ta qonosH. Kuis.: Oximm. s-pa, 2010. 488 c.

4. AobpamoBa B. B. ®izuuna peabOimiTamis, CIOPTUBHA MeaMWIMHA /
B. B. A6pamosga, O. JI. CmupHoBa. /ninponerpoBcebk : Kypdonna, 2014. 456 c.

5. Ilopaga A.M. OcHoBu ¢izuunoi peabimiTamii: HaBy. mnociOHuk /
A. M. Ilopana, O. B. CononoBuuk, H. €. Ilpokonuyk. 2-¢ Bun. Kuis.: Meaununa,
2008. 248 c.

6. boitko E. A. DOHuuxionemus JIbIXaTEIbHOW THUMHACTHKH. MOCKBa,
2007. 176 c.

7. 3510 T'oxyit. OCHOBBI 03I0POBUTEIBLHOIO IIUTYH / TI€p. C aHIJ., IPEIUCI.
3u Xya. Kues, 2003. 288 c.

8. [pixaTenpHas ruMHaAcTUKA 1o Meroay byreiliko / mox pen. A.K. Hukutunoi,

189



B.H. JIoceBa. Mocksa, 1993. 180c.

9. lpixarenbHast rumHacTuka CtpenbHukoBoi / coct. H.A. CycnoBa. Mockaa,
2002. 175 c.

10. Mor Pamauapaka. Hayka o JBIXaHMM MHIMICKHX Horos. MOCKBa,
1995. 62 c.

11. CrapoBepoB C.C. OcHOBH KHMTaiChKOI 0370pOBYOi TMHACTUKH / 3a pE/l.
C.C. Craposepona, B. I1. MenbukoBa. KuiB : 3gopos’s, 1992. 176 c.

12. Taxkamm H. Bocrtounas apixarenpHas Tepanus / mep. ¢ aHria. Kues,
1996. 287 c.

13. Tpunsk M I'. 3actocyBaHHsS BOJIBOBOTO YMPABIIHHS AUXAHHSAM Y KIIHIII

BHYTPIIIHIX XBOpOO Ta y criopti. YepHisii, 1996. 122 c.

190



Y]IK 796.035 (075.8)
03JIOPOBYHIA TA CWJIOBHI1 ®ITHEC SIK 3ACOBA ®OPMYBAHHS
3JIOPOBOTI'O CIIOCOBY JKUTTS CTYAEHTCBLKOI MOJO/I

AHTOHIOK OKcaHa AHATOJIIIBHA

CTapIlIMi BUKJIa/1ay

KuiBchKkuii HallioHATBHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH
M. KuiB, Ykpaina

AHoTanif: Y poOoTi pO3KPUBAIOTHCS OCOOIMBOCTI mepediry (hi3ioJoriyHIX
MPOIIECIB B OpraHi3Mi IOHAKIB Ta JAIBYAT, Kl 3aiiMalOThCS O3J0POBYOI0 (h13UUHOIO
KYJbTYporo (0310pOBYMM (PITHECOM), TMPEJCTABJICHI Cy4acHI HOpMH (HI3UYHOT
AKTUBHOCTI. AKIICHTOBAHO yBary Ha 3Ha4€HH1 ()13MYHOI aKTUBHOCTI Ta 0370POBYOIO
(30kpema, cuioBoro) ¢iTHecy sl 30€peKCHHS 1 3MIIHEHHS 3JI0pOB’S CTYACHTIB
BUILMX 3aKjaJiB OCBITH YKpaiHW, 3alIpOlOHOBaHA THUIIOBA IPOrpama CHUIOBOIO
¢itHeCy.

KuarouoBi cioBa: O3gopoBumii Ta cuioBuil (iTHec, 3acobu, (hopmyBaHHS,

3I0POBUI CMOCIO KUTTSA, CTYJAECHTChKA MOJIO/Ib.

Cucrema QizuuHoro BuxoBaHHs y BH3 mae cipusiti yTBEpKEHHIO 3J0pPOBOTO
crioco0y xutTs (3CXK) Ta BUXOBYBaTH 370pOBY MOJIOb. Take po3yMiHHS MpoOIeMu
O37I0POBJICHHS HAIlll BIAMOBIIA€ JAeprKaBHIM momiThill y cepi (Gi3MIHOr0 BUXOBAHHS
Ta CIOpPTY, 3rAHO 3 SIKOK IepeAdavaeThCs IMOBHA IEpPEOpleEHTAlllsd Traidy3l Ha
BUPIIIEHHS TaKUX 3aBIaHb:

* 3MILHEHHS 3/I0POB’sl HACEJIEHHA 3aco0aMu (D13MYHOTO BUXOBAHHS Ta CIIOPTY;

* CTBOPEHHS YMOB Ui 3aJ0BOJICHHS TMOTpe0 KOXXHOTO TpPOMAIsHWHA B
60poThOi 32 CBOE 310POB’S;

* BUXOBaHHS colliayibHOi opieHTaiii Ha 3CXK;

 HaOyTTd 3HaHb, YyMiIHb 1 HABUYOK, HEOOXIMHUX [JIs e(EeKTUBHOI
poiIaKTUKH 3aXBOPIOBaHb JCBIAaHTHOI ITOBEIIHKHU.

JInst BUpIilIEHHS] BKa3aHUX MPIOPUTETHUX 3aBJIaHb HEOOXI1JIHO MPOBECTU 3MIHU
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ICHyI0uoi cucteMu (I3UYHOIO BUXOBAaHHSA Yy 3aKjiajax OCBITH pI3HOTO pIBHS
aKpenuTailli, B SAKHUX O3[OPOBJICHHIO CTYACHTCHKOi Ta Y4YHIBCHKOI MOJOI1
NPUAUIAETHCA HEJOCTATHBO YBarH.

OCHOBHUM YHWHHHUKOM 3MIITHEHHSI 370pOB’S HACEJICHHS KpaiHW ChOTOJIHI
BHU3HAHA aKTHMBHA TMO3UIIS caMoi JIFoAuHU. Buntem ¢i3udHOro BUXOBAaHHS B IIIKOJII,
BUKJIaAa4l (H13UYHOT KYJIBTYpH y 3akiagax ocBiTy |1-1V piBHIB akpeauTaiiii, 0aTbKu B
ciM’1 — ycC1 pa3oM MOBUHHI COpUATH (POPMYBaHHIO Yy JiTeil (CTyIEHTIB) MEPEKOHAHB
Bectu 3CXK 1 6yt 310pOBUM.

BucokoedekTBHOIO 1 JOCTYNMHOIO KOXHIA JIOJWHI (QOPMOIO  PYXOBOi
aKTUBHOCTI € o310poBunid (itHec. Ak 3acid ¢dopmyBanHs 3CXK yuHIBCbKOI Ta
CTYJIEHTCbKOI MOJIOJ, MpiOpUTETaMU O370pOBYOro (HiTHECY, CIPSIMOBAHUMHU Ha
3MII[HEHHS 3/I0POB’s, € BUKOPUCTAHHS (PI3MYHHUX BIPAB JJIA MOKpPAIIEHHS (PI3UYHUX
KOHJUIIIA OpraHi3My, KOpPEeKIii MOpYIIeHb MOCTaBU Tija, IMCUXOJIOTIYHOI perymsiii 1
caMoOperyJiAllii, 30aJlaHCOBaHOTO XapuyBaHHs, BIIMOBHU BiJl IIKIIJTUBUX 3BUYOK.

VY po0oTi po3KpUBAIOTHCA OCOONMBOCTI Nepediry (i310JI0rTYHUX MPOLECIB B
OpraHi3Mi IOHaKiB Ta JiBYarT, SKl 3alMalOThCS O30POBUOI0 (PI3MUYHOIO KYJIBTYpOIO,
MPEJCTaB/ICHI CydacHi HOpPMH (I3UYHOI AaKTHUBHOCTI, 3alpONOHOBAaHA TUIIOBA
nporpama 3 cuioBoro ¢itHecy. OcoOirBa yBara akileHTOBaHa Ha 3Ha4eHH1 (Pi3nyHOI
aKTUBHOCTI Ta (DiTHECY AJI 30€peKEHHS 1 3MIITHEHHS 3/I0POB’ S CTYACHTCHKOI MOJIOJII.

3aznaunmo, mo ¢isnyauii ditaec (Physical fitnes) mpencrarnse coboro, 1o
CyTi, ONITUMAJILHUN CTaH TTOKA3HUKIB 37I0POB’S, SIK1 JJO3BOJISIIOTH OTPUMYBATH BUCOKY
SAKICTh XUTTS JOAUHU. MeToto (izuunoro ¢itHecy € ¢popMyBaHHS MIIHOTO Oa3ucy
Uit (PI3MYHOTO 370POB’ S MOPSIA 13 3HUKEHHSAM PU3HKY PI3HOMAHITHUX 3aXBOPIOBAHb.
OmgHuM 31 CTPYKTYpHUX €JIEMEHTIB (i3uuHOTO (hiTHECY € 0310poBuUnii (hiTHEC
(kapaiopecnipaTopHa BHUTPHUBAJICTh, CKJIaJ TUIa, CUJIa, CUJIOBa BUTPUBAIICTD,
THYYKICTB).

VY nockonanennst pizugHOro (HiTHECY MO3UTHUBHO KOPEITIOE 3 BUCOKUM PIBHEM
3M0POB’ST Ta CTIMKICTIO IOJ0 3aXBOPIOBaHb, BHCOKUM piBHEM (DI3UYHOI
MiATOTOBICHOCTI. 3HIKEHHSI PIBHS KOMIIOHEHTIB (pi3udyHOro (piTHECY, HaBIaKH,

MPU3BOJUTH JI0 3HM)KEHHS PIBHS 3JI0pPOB’S 1 3pOCTaHHS CHPUMHSITIMBOCTI OO
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30y/IHUKIB 3aXBOpIOBaHb. 3a0e3MeueHHs BHCOKOTO piBHA (i3UyHOro (QiTHECY
JOCATAETHCS 32 JOMOMOTOI0 (DI3MUHUX HABAHTAXKEHb, PALlIOHAIBHOTO XapyyBaHHS 1
MOBHOIIIHHOTO BIJITTOYMHKY.

Komnonentu ¢i3uunoro ¢iTHecy, ki HAHOUIBII TOBHO KOPEIOIOTh 3 BUCOKUM
pPIBHEM 3JI0POB’sl, MO3HAYAIOTHCS TEPMIHOM «0370poBuUMii (piTHec». BiH BKiOUae B
cebe mepeayciM SKOCTi, HeoOXimHl i e(PeKTUBHOTO (YHKI[IOHYBAaHHS YCIX
¢b1310J0TYHUX CHCTEM OpraHi3My nuisixom miarpumanss 3CXK.

OCHOBHUMHM KOMIIOHEHTaMHU O3J0pOBYOr0 (ITHECY € KapJiopecrmiparopHa
BUTPHUBAJIICTh, CKJIA]] TIJIa, CHJIa, CHJIOBA BUTPUBAJIICTD 1 THYUYKICTb.

CunoBi sikocTi JiroauHu (cwiioBui (iTHec) HEOOXimaHI TH I BHKOHAHHS
OyIb-SIKMX PYXOBHX i, JJI1 MiATPUMaHHS O€3 >KUPOBOTrO KOMIIOHEHTY Tija Ta
MIHEpaIbHOI IIIJIBHOCTI KICTOK.

Po3rissHeMo nami BIUIMB (pI3MYHOI aKTMBHOCTI Ha 370POB’S CTYAEHTCHKOI
MoJiofi. BBaxkaeThcs, 110 cepell YMHHUKIB PU3HKY, SIKI € IPUYMHAMH IE€pPEeaYacHOl
CMEpPTI JIIOJIMHUA B TJI00albHOMY MaciuTadl, Ha HEJAOCTATHIO PYXOBY AaKTHUBHICTbH
(rimokiHe3ist) mpuxoAuThCcs 6% BiA 3arajdbHOTO YWCIa BUMAAKIB CMEPTI Yy CBITI
(ueTBepTUii 3 YMHHUKIB PU3UKY). ['INOKIHE31s1 HE JIMILE HEraTUBHO MO3HAYAETHCS HA
3araJbHOMY CTaHi 370pOB’S JIOACH y CBITI, a W € YUHHUKOM PH3UKY PSIy
3aXBOPIOBaHb, 30KpEMa, CEPIIEBOCYIMHHUX, NiadeTy, paky. 3rimHo ganux BOO3,
TIIOKIHE31S € TOJIOBHOIO MPUYMHOIO 3aXBOPIOBaHb PAKOM MOJIOYHOI 3271034 1 TOBCTOL
kumiku (21-25% Bunanakie), 3aXBOproBaHb JaiadeToM (27% BHUIAAKIB) Ta IMIEMiYHOT
xBopoou cepus (30% Bumankis). PerynsipHe BHUKOHaHHS (Di3MYHUX BIIPAB 3HUKYE
PU3HMK CEpLEBHX 3aXBOPIOBaHb Ta IHCYNbTY, A1a0eTy HApPyroro TUNY, Jempecii,
TiNepTOHIi, paKy MOJIOYHOT 3aJI03U Ta TOBCTOI KUIIKU. JlocTaTHs (i3M4HA aKTUBHICTH
€ BaXJIMBOIO MEPEyMOBOI0 HOPMAJBLHOIO MEepediry eHepreTUuHOro 0OMiHy, a OTXKe,
e(heKTUBHUM 3aCO00M KOHTPOJTIO 32 KUPOBOIO MACOI0 TiJIa.

3HKEeHHS piBHSA (DI3UYHOT AKTUBHOCTI MOJIOJMX JIFOJIEH Y PO3BUHEHUX KpaiHax
CBITY IEpIIl 3a BCE IMOB’S3aHE 3 TIMOAWHAMIYHUM CHOCOOOM JKMUTTS. 3TiJTHO JaHUX
BOQO3, meHmie onHi€l TPeTWHH MOJOAMX JIIOJEH BHUKOHYIOTH JIOCTAaTHIM 0OCST

PYXOBUX HaBaHTaXEHb, pelITa — MIAJAIOTbCS PU3UKY YMHHUKA TINOKIHE3I.
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binpmiicte miTe HE XOmATh B IMKOJY MIMIKKA, OaraTo dYacy MPOBOAATH OIS
TEJEBI30piB 1 3a KOMITIOTEPHUMHU IrpaMud Tomo. HaykoBusMHM [TOBEAEHO, IO
peryyisapHi 3aHATTS (PI3MYHMMH BIpaBaMU JIOCTaTHBOI (ITOPOTOBOi) BEIWYUHU
CIPUSIOTh 3HWKEHHIO PHU3UKY IMEPEaYacHOi CMEpTi, KOPOHAPHOI XBOpPOOU ceplis,
1HCYJIBTYy, TINEPTOHIi, AiabeTy Jpyroro THIMY, METa0OJIYHOTO CHHAPOMY, pakKy
TOBCTOI KHIIKH 1 MOJIOYHOI 3aJI03U; HOPMOBAHI 3a OOCSTOM Ta I1HTEHCUBHICTIO
HABAHTAKCHHS € BAXXJIIMBUM UYWHHUKOM TPOQUTAKTUKHA OXHUPIHHS, 3a0€3MeUyIOTh
3pOCTaHHSl PE3epPBIB KUCHE3a0E3MEeUyI0UMX CHUCTEM 1 M’S30BOi Macu, ONTUMI3YIOTh
MICUXIYHUHM CTaH 1 MOKPAaUlyloTh caMonovyTTs. Jlroau, ki (pi3uyHO aKTUBHI OJIM3BKO
7 roa Ha TWXAECHb, MatoTh Ha 40% HWKYMUN PU3HK NEPETIACHOI CMEPTI B MOPIBHSAHHI
3 TUMH, PyXOBa aKTUBHICTh SIKMX MeHIa 30 XB Ha THXK]ICHb.

IcHye mpsiMa 3aJeXKHICTP MDK aepoOHOI  (PI3MYHOI0 AKTHBHICTIO 1
3aXBOPIOBAHHSIMU CEPIEBO-CY/IMHHOI CUCTEMH. BHUCOKOBIPOTIIHE 3HUKEHHS PUBUKY
3aXBOPIOBaHb CEPISl 1 CYAMH CIOCTEPITAEThCS 32 YMOBHM THXKHEBOI PYXOBOi
aKTUBHOCTI 75 XB BUCOKOI 1HTEHCHMBHOCTI abo 150 xB aepoOHOi poOOTH MOMIpHOI
IHTEHCUBHOCTI. PeryinspHi 3aHsATTS (DI3MYHUMHU BIIpaBaMH TOMIPHOI 1HTEHCUBHOCTI
HE MEHIIe 2,5 TOJ Ha TIWKIEHb 3HWKYIOTh PU3UK PO3BUTKY M1a0ETy APYroro THIY Ta
MeTabOJIIYHOTO CHHAPOMY (TIO€THAHE 3 TIMEPTOHIEI0 OKUPIHHSA, 3MIHHM PIBHS JIMIIB
B KPOBI Ta MOPYIICHHS TOJIEPAHTHOCTI JI0 TIFOKO3M).

Bucokuil piBeHb €HEProBUTpAT MPU BUKOHAHHI (PI3MYHHMX BMPAB € BAXKIUBUM
MEXaHI3MOM peryJsilii E€HepreTUYHOro OanaHCy 1 BTpaTH JKUPOBOI Macw Tijia
JOJIbMH, SIK1 CTPAXKIAl0Th 0XKUpiHHAM. 1100 monepeauTu 3pocTaHHs KUPOBOI MACH
TUIa, JOPOCIHUM JIFOASIM HEOOXITHO HE MEHIIE TPhOX TOJMH HIOTHOKHS 3aliMaTHCs
aepoOHUMHU (PI3UYHUMHU BIpPaBaMH TIOMIPHOI Ta BHCOKOi IHTEHCHBHOCTI (BHTpATH
eneprii Big 1200 qo 2000 Kkay ynpoaoBx THXKHS).

Perynsipui BukoHaHHs (13MYHUX BIPaB aepoOHOT Ta CHUIIOBOI CIIPSIMOBAHOCTI €
YUHHUKOM, M0 3a0e3reuye BIKOBE 3HIDKCHHS MIHEPAIbHOI MIIIBHOCTI KICTOK.
®di3u4yHa aKTUBHICTh CHPHUSE€ 3POCTAHHIO MAaCH CKEJIETHUX M s31B (MiodiOpuisipHa

rineptpodis M’S30BHUX BOJOKOH), iX CHJIM Ta BUTPUBAJIOCTI (CapKoIUIa3MaTH4YHA
rineptpodis).
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®i3uyHi BOpaBU MO3UTHBHO BIUIMBAIOTh 1 HAa TCUXIYHUN CTaH JIIOJIWHHU.
Perynspna (pizudna akTUBHICTH 3HIKYE PIBEHb TPUBOTH 1 ICTIPECIi, CIPUSIE PO3BUTKY
HO3UTHBHOI'O CaAaMOCHPUMHATTA 1 caMOOLIHKH. JItoauHa, sika 3aiiMaeTbest (PI3MYHOIO
KyJIbTypoto 3-5 pa3iB Ha TmwkaeHb 1o 60 XB cTa€e BIEBHEHOIO B COOi,
XapaKTepU3y€e€ThCS  EMOIMHOI  CTaOUIBHICTIO,  HAMNOJICTJUBICTIO,  JI0OpUM
CaMOITOYYTTSIM 1 BUCOKOI mparie3natHicTio. [{omo6oa 30-60-xBuimHHA ¢izndyHa
aKTUBHICTh CEpEHBOI Ta BHCOKOI IHTEHCUBHOCTI 1CTOTHO 3HIKYE PH3UK PO3BHUTKY
NYXJIMHHUX 3aXBOPIOBAHb 1 € BaXJMBOK IE€PEAYMOBOIO peani3alii I'e€HETUYHO
3amporpaMOBaHO1 TPUBAIOCTI KHUTTSI.

[Mogo (}i310710rIYHMX OCHOB JO3YBaHHS (DI3UYHUX HABAHTAXKEHb IPHU
03/10pOBUOMY TpPEHYBaHHI CTYyJIEHTIB CIiJ 3a3HauuTd HacTynHe. EdekTtuBHe
BUKOPUCTAaHHA 3ac001B (PI3UYHOI KYJIbTYPH 3 METOIO O3/I0POBJIEHHS CTYIEHTCHKOI
MOJIO/Il B 3HAYHIA Mipl 3aJICKHUTh BiJl TOYHOCTI BU3HAYEHHSI BEIWYMHHU (HI3UIHOTO
(TpeHyBaJlbHOT0) HaBaHTa)XEHHA. BOHO NOBMHHO OyTH ONTHMAaJIbHUM, TOOTO
JOCTaTHIM 32 OOCSTOM 1 1HTEHCUBHICTIO 13 BpaxyBaHHSAM piBHS (YyHKLIOHATbHOI
HiATOTOBJIEHOCTI CTYJEHTIB. AK€ BUKOHAHHS JOTIOPOIOBUX HaBaHTAKEHb IPUBEJIE
JUIIe A0 MapHYBaHHS 4acy 1 HE COpHUSITHME 30UIbLIEHHIO 00cATY (DYHKIIOHATBHUX
pe3epBIB  Ta TMpane3aTHOCTI OpraHiaMy, a 3BEpXIOPOrOBI HaBaHTAXKECHHS,
MOOUTI3yIOYM TMPUXOBAaHI PE3epPBH, MOXKYTh MPU3BECTH CIOYATKY JO IIBUIKOTO
3pOCTaHHS TpalE3IaTHOCTI OpraHi3My, a 3roJloM JO T[epeHanpy>KeHb 1
NEPETPEHOBAHOCTI 3 BTPATOIO 3/I0POB 5.

Binomo, 110 1HTEHCUBHICTh TpeHyBaibHUX HaBaHTaxkeHb (ITH) — 1e kuibKicTh
PYXOBUX i, BUKOHaHMX 3a oAuHMI0 yacy. ITH € moka3HukoMm Hampy»KeHOCTI
(YHKIIOHYBaHHS OKPEMHX OpraHiB 1 CHUCTEM OpraHi3My IMpW BUKOHAHHI JTaHOTO
HABAHTA)KEHHA. 3a 30BHIMIHIMM [OKAa3HUKAMHM 1HTEHCHUBHICTh HaBaHTaXECHb
BUMIPIOETHCSI HIBUJAKICTIO, @ 332 BHYTPIIIHIMU — HANpPY>KEHICTIO (DYHKI1OHYBAHHS
OKPEMHUX CHCTEM OPTaHi3MYy: 301JbIIICHHSM KOHIIEHTpAIlii MOJIOYHOT KUCJIOTH B KPOBI,
npupoctoM dactoTu nuxanHs, YCC tomo. J[o3yBaHHS iHTEHCHBHOCTI HaBaHTaXCHb
3a 30BHIIIHIMYU OKa3HUKAaMH, y MOPIBHIHHI 3 BHYTPIIIHIMU, TEXHIYHO OLIbII MIPOCTE,

aJI€ MCHIII TOYHC.
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Benmnunna iHTEHCHMBHOCTI (TIOTYXKHOCTI) HABAaHTAXKEHHS [T KOXHOTO
KOHKPETHOTO CTyJIeHTa NMOBHHHA OyTH CyBOpO I1HAMBIAyasli30BaHa. AJKE BHUCOKa
MaKCHUMaJlbHa TOTYXHICTh JUISI OJHOTO CTYJAEHTAa JIOCUTh 4YacTo MOXe OyTH
NOMIpHOIO IS iHIIoro. Lle 3ymMoBiieHO TuM, IO XapakTep 1 BennyuHa (Hi310J0T19HOT
peakIlii-BiAMOBI HA OAHE 1 T K (I3WYHE HABAHTAXKECHHS 3aJICKHUTH MEPIIl 32 BCE BiJ
BEJIMYMHU (PI3MYHUX HABAHTAXEHb 1 MOXIMBOCTEH Beayuux (i1 JAHOTO BUAY
HisUTbHOCTI)  QYHKI[IOHANBHUX cucteM. [Ipu BUKOHaHHI OJHAKOBOi POOOTH Y
CTYJICHTIB 3 OUIbII BUCOKUMHU (DYHKI[IOHAIbBHUMH MOXJIMBOCTSIMU BEAYUYUX CHCTEM
Oprasi3My y HOpiBHSHHI 3 TUMH, IO MAIOTh MaJIHii 00CsT (PyHKIIIOHAIBHUX PE3€PBIB,
BEJIMYMHU (1310JIOTTUHUX 3PYLIEHD 3aBXAH OyAyTh MEHII BUPAa3HUMU. TakuM YUHOM,
(GyHKIIOHATbHE HABAHTAXKEHHA Ha (1310JI0TIYHI CUCTEMM OpraHizMy Oyle y HHUX
BIZIHOCHO MEHILE, HDK Yy CTYIOEHTIB 3 OUIbII HU3BKUMH (DYHKI[IOHAIIBHUMHU
MO>KJIUBOCTSIMH.

Cepenni nani YCC y cTyAeHTIB B CTaHi CIOKOIO (CTYAEHTH MEPIIOTO KypCy
KuiBcbKkoro HaijioHaJIbHOTO yHIBepcuteTy OyaiBHMITBA 1 apxitekTtypu (KHYBA)) B
3aJIEKHOCTI Bij] CTIpSIMyBaHHs (pI3MUHUX TPEHYBaHb TaKi: HETPEHOBaHI — 60,8 CK/XB,
CTYJEHTU-CIOPTCMEHH, 5Kl  CHELIATI3YIOThCS Y IIBUAKICHO-CHMJIOBHX  BHIAX
cropty-65,2 CK/XB, a y BUTPUBAIICTHUX — 56,6 CK/XB.

[Toxkazauk UYCC wHagiiiHO XapakTepu3ye I1HTEHCHUBHICTh HaBaHTaXCHb,
TPUBANICTh SKUX Oinbina 2-3 XB, TOOTO OuNbIIa TPUBAJIOCTI Yacy BIPAIbOBYBAHHS
Kap/110-peciipaToOpHOi cucTeMu opranizMy. s Gpi3MuHUX BIpaB TPUBAIICTIO MEHIIIE
2 xB, npu skux YCC He BigoOpakae IHTEHCUBHOCTI HABaHTaXK€Hb, IOLILIBHO
KOPUCTYBaTUCSl TMOKAa3HUKOM TmyiabcoBoro ©Oopry. IlyascoBuit  OGopr (IIB)
BU3HauaeThes 3a BenmnunHOo0 YCC nepimux m’siTH XBIIMH MICs BUKOHAHHSA pOOOTH.
3 myabcoBOi BapTOCTI IT'ATUXBUJIMHHOTO BIJIHOBHOTO TIEpioAy BIJHIMAIOTh
1’ situkpathHy BennunHy YCC cniokoro (HCCcen).

Bignomenns senmunnu [1b 10 yacy BUKOHaHHS BIpaBU (4ac YMpPOJOBXK SKOTO
yTBOproeThest [1B) craHoBUTH TOKa3HMK I1HTeHCUBHOCTI HaBaHTaxeHb (IH). 3a
noka3HukoM IH oOIiHIOIOTh HE JUIE 1HTEHCUBHICTh €HEPTrOBUTPAT MPU BUKOHAHHI

pI3HMX 3a XapakrepoM (I3MYHMX BHOpaB, a 1 (NpU BHUKOHAHHI JO30BaHUX

196



HABaHTa)XCHb) Mpale3JaTHICTh JOCTII)KYBaHUX CTYJCHTIB. 3HIKEHHS noka3zHuka [H
IpU TMOBTOPHOMY BHKOHAaHHI JI030BaHOTO HABAaHTAKEHHS CBIAYUTH IMPO 3POCTAHHS
G13U4HOI  Tpare3 aTHOCTI, 3pocTaHHs > BenuuuHu [H Bkasye Ha 3HUKEHHA
mpare3aaTHoCTi 00cTexkyBaHoro. YuMm Oinbllia iHTCHCHBHICTh HABAaHTAKEHHS, THM
BUpa3HIKK 11 BIJIMB Ha oOpraHi3aM (KUIbKICHA XapaKTePUCTHKAa 1HTEHCHUBHOCTI
HaBaHTAKCHHA).

HaBanTa)keHHs pi3HOI IHTEHCHUBHOCTI TO-pI3HOMY BIUIMBaE Ha Mmepeoir
OloxiMigyHUX Ta (i310J0TIYHMX TIporieciB. Tak, KOPOTKOTpPUBAJI IIBUIKICHI BIIPaBH,
CTUMYJIIOIOYH PO3BUTOK MEXaHI3MIB aHaepoOHOTo eHepro3alde3rneueHHs, CIpHUiIOTh
PO3BUTKY IIBUJKICHO-CHJIOBUX 3A10HOCTEH; JOBrOTPUBAJIl BIPaBU HU3BKOI
(cepemnboi) 1HTEHCUBHOCTI AaKTHUBI3YIOTh IEPEBAKHO MEXaHI3MU aepoOHOTo
eHepro3abe3neueHHs, a TOMY CIPUSIOTh PO3BUTKY 3arajibHOI BUTPHUBAJIOCTI.

3 dizionoriyHux (BHYTPINIHIX) TOKA3HUKIB 1HTEHCHUBHOCTI (DI3UYHOTO
HABAHTAKCHHS B MPAKTUIN (PI3UYHOTO BUXOBAHHS HANOUIBII YaCTO BUKOPUCTOBYIOThH
TaKl: CIIOKUBAHHS KHUCHIO, pPIBEHb MOJIOYHOI KMCJIOTHU B KpoBi, kucHeBuil 6opr, YCC
TOLIO.

Po3pi3Hs10TE TOPOTOBY (MIHIMAJIbHY), CEPENHIO 1 KOBY (MakcumaibHy) YHCC
1 BIJIMOBITHO — MOPOTOBY, CEPEAHIO 1 MIKOBY (MaKCUMaJbHYy) BEIWYUHU (HI3UUHHUX
HaBaHTtaxeHb. [loporoBa UCC — ne naiimenma UCC, TpeHyBajgbHI HaBaHTaKECHHS
NpH SKI{ 1€ COPUSIIOTh BUHUKHEHHIO MO3UTUBHHUX TpeHyBajdbHUX edekTiB. IlikoBa
YCC — makcumanbHO aomyctuma Ha TpenyBanHsx YUCC, ii nepeBulieHHs1 HeOaKaHe,
OCKIJTbBKM MOX€E NPHU3BECTH 10 MEpPEHAINpPY>KEHHS 1 PO3BUTKY MEPETPEHOBAHOCTI.
YacToTa mysbCy, 110 BIANOBIIAE CEPEIHIM 1HTEHCUBHOCTI HABAHTAXKEHHS JaHOTO
TPEHYBaJIbHOTO 3aHSTTSA, HA3UBAETbCA cepenHboro. [Ipum BU3HAYEHHI ONTHUMAJIbHOI
IHTEHCUBHOCTI ~ TPEHYBaJbHUX  HABAaHTAXXEHb, 3BUYAWHO, CIiJ  BpaxyBaTu
1HUBITyaJIbHI 0COOJIMBOCTI CTYJIEHTIB, iX BIK, CTaTh, PIBEHb aganTallii 10 (I3UIHUX
HABAHTAXKCHb.

BignocHy po6ouy wactoty cepueBux ckopoueHb (BP UCC) po3paxoByroTh 3a
dbopmyroro:

BP YUCC=(PUCC)/(MUCC)x100% (1)
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ne: PUCC — UCC B nepion BuKoHaHHS BIipaBu, ck/xB; MUCC — makcumalibHa
mia ganoi moauan YCC, Bu3HaueHa B YMOBaX TECTYBaHHS MaKCHUMAaJIbHO
nomyctuMoro piBHs (izuyHoi aktuBHOCTI (MIP®A). Habmmwxeno MUCC moxHa
BU3HAUMTH 3a ¢Gopmynoro: 220 minyc Bik. [Ipu npomMy HamexuTh mam’sTaTd, L0
4acTOTI TPEHYBAJIBHOIO MYJIbCY, PO3PAXOBAHOIO 3a JaHOIO (OPMYJIOI0, BIIMOBIIAE
HaBaHTaxxeHHs 0:113bK0 70% MCK (MakcMManbHOTO CIIOKUBAHHS KHUCHIO).

[Tpubnu3Ha 1HTEHCUBHICTh BUTPUBATICHUX TPEHYBAJIbHUX HABAaHTAXKEHb 3a
BigHocHUM mokazHukoM UCC (BP YUCC) mns crynentiB nepmux Kypeie KHYBA
taka: moporoBa BP UCC — 65-75%, cepenus — 76-90%, mikoBa (MakcumanbHa) —
91% 1 GimbIrIe.

Takum 4YnHOM, €QEKTUBHICTh BUKOPUCTaHHS (PI3UYHUX BIPaB 3 METOIO
30epeKEeHHS 1 3MIITHEHHS 37J0POB’Sl CTYAEHTIB MOKIIMBE JIMILIE 32 YMOBU BpaxXyBaHHS
O0aratboX YMHHUKIB. OCHOBHUMH 3 HUX € BeJMYMHA (IHTEHCUBHICTH 1 0OCST)
GIBUYHMX ~ HABaHTaXEHb, OIOJOTIYHUW PUTM  PO3BUTKY OpraHiamy, oOcsr
(yHKLIOHATBHUX pe3epBiB ((QyHKIIOHATbHA MIATOTOBJIEHICTh) 1 PIBEHb (PI3HMYHOI
[MATOTOBJIEHOCTI XJIOIIIB Ta JIIBYAaT.

HopmatuBu (i3nyHOi aKTHBHOCTI AJig 3MILHEHHS 370pPOB’Sl CTYAEHTCBHKOI
MOJIOZII 3BOASTHCSA N0 HaBeneHux Hrkue. [1[o6 Oytu 370poBUM, IIOIMHA Ma€
BUKOHYBATH MEBHUN 00CST pi3HUX (PI3UYHUX BIPaB HOPMATUBHOI IHTEHCHUBHOCTI. Y
2010 poui BOO3 Oyno ony61ikoBaHO peKOMeHAAIlli 1100 HOPM Ta BUJIIB (PI3UUHOI
AKTHUBHOCTI, SKI HEOOXIJHO BHUKOHYBAaTH JITSIM, JOPOCIUM Ta JITHIM JIIOISIM —
«I'nobanvni pexomenoauii izuunoi axmuenocmi 011 300poe’ay. JloTpuMaHHS
BKa3aHWX PEKOMEHIAII CHOPHUATUMYTh 3HIKCHHIO PHU3HKY CEPIIEBO-CYIUHHUX
XBOp0O, XBOpOO OOMIHY pEYOBHH, CKEJIETHO-M S30BUX Ta OHKOJOTIYHHUX
3axBoproBaHb. OKpiM TOro, BOHH CHPUATAMYTH MIATPUMAHHIO TapHOTO
(GYHKIIOHAIBHOTO CTaHy OpraHi3My, 3amno0iraTuMyTh (i3UYHOMY TpPaBMYBaHHIO 1
PO3BUTKY JEMPECUBHUX CTAHIB.

Hopocni moau (18-64 poku). JlrogasMm 11i€i BIKOBOI KaTeropii nepeadavaeThbes
BUKOHAHHS CIEIAJILHUX O3J0pOBUMX (PI3MUHUX BMpaB abo 3aHATh B TMEpion

JO3BULIS, PYXJUBI BUJIM AKTUBHOCTI (LIl OPOTYJISHKH, i37a Ha Bejocumeni, Oir
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MIATIONIIEM TOmO), mpodeciiHa MisUTbHICTh, TOMAIHI CIOpaBH, IrPH, CHOPTUBHI
3MaraHHs a00 TUIAHOBI 3aHATTS (HI3UYHOIO KYJIBTYPOIO.

Hopmatuphuii  oOcar  aepoOHOi  (i3M4HOI  AKTUBHOCTI  IOMIPHO1
1HTeHCUBHOCTI-150 XB ynmpoaoB THXHs, a0o 75 XB aepoOHOI (Pi3UYHOI aKTUBHOCTI
BHUCOKOT IHTEHCHUBHOCTI YIIPOJIOBXK THOKHS, a00 K BIJIMOBIIHE MOETHAHHS TTOMIPHOT Ta
BUCOKOi 1HTeHCUBHOCTI. KoxkHe 3aHsaTTs mae TpuBatu He MeHmie 10 xB. Cuosi
BIIPABH 3 BKJIFOYCHHSIM B pOOOTY OCHOBHHUX TPYI M’si31B HEOOXiTHO BUKOHYBATH JIBa
Ta OUIBIIE pa3iB HA TUXKACHB. 3 POCTOM (DI3UYHOI MIATOTOBICHOCTI aepOOHY (Pi3UUHY
aKTUBHICTh 301blIyI0Th 10 300 xB BmpoaoBxk TkHA (150 XB Ha TIWXKIEHH TpU
BUKOHAHHI BIIPaB BUCOKOI IHTEHCUBHOCTI1). Bka3anuii oOcsr aepoOHOI aKTUBHOCTI €
JOJIAaTKOBUM IO UIOJICHHUX PYXOBHUX i JIETKOI IHTEHCHBHOCTI a00 pPYyXOBOi
AKTUBHOCTI JIOCTaTHBOI 1HTEHCUBHOCTI, sika TpuBae MeHme 10 xB. JlaHui
HOPMATUBHUN OOCST PYXOBOi AaKTHUBHOCTI BAapTO PO3MOJLIUTH BIPOJOBXK THXKHS,
HaIpuKiaz, 5 pa3iB Ha TWxKAEHb 10 30 XB aepoOHOI (PI3UYHOT AKTUBHOCTI MTOMIPHOI
IHTEHCUBHOCTI.

BaxxnuBUM KOMIIOHEHTOM 0370pOBYOrO (iTHECY € CcHjla Ta CHJIOBa
BUTpHUBAJicTh. M’530Ba cuia, K 3AaTHICTh JIFOJAWHMU JOJIATH 30BHIMIHIA omip abo
MPOTUAISATA MOMY IIJISIXOM HamNpyXEHHsS M 5131B, 0COOJIMBO HEOOXigHA JIFOMSIM, SIKi
CTPXKJAIOTh  OXHPIHHSAM. TpuBaje BUKOHAHHA CHUJIOBHMX BIpaB (CHJIOBa
BUTPUBAJIICTH) 3aBXKAW IOB’S3aHE 13 3HAUHUMHU E€HEPrOBUTpPATAMHU 1 MiJIBUILIEHHSIM
OCHOBHOTo 00MiHy. CHcTeMaTuyHe BUKOHAHHS CUJIOBHX (DITHEC-TPEHYBaHb CIIPHSIE
3pocTaHHI0 MiOo(iOpUISpHOL rinmepTpodii Mmpalrorouux M’S3iB, PO3BUTKY CHIIOBUX
3M110HOCTEM, TapMOHI3y€ CTaTypy JIOAWHU. M’s30Ba TKaHMHA € METa0OoJIYHO
BUTpAaTaMU €HEprii, 1[0 OCOOJMBO MOMITHO MPH BUKOHAHHI HAMPY>KEHOI CHUJIOBOL
po0OTH YPOAOBK TPUBAJIOTO Yacy.

Jlo mepioay 3aBEpIICHHS] OCHOBHUX TPOIIECIB PO3BUTKY, 32 YMOBH JOTPUMAHHS
ONTUMAJBHOTO PYXOBOTO PEXHMY, B OpraHi3Mi JIIOJWHU BCTAHOBIIOETHCS
HOpPMaTHBHA BEIMYHMHA M’ 5130BOi Mach — Omm3bko 35-40% Bim macu Ttima. Takuit

00’e€M M’s30BOi Macu € HEOOX1JIHOIO MEPEIyMOBOK HOPMAIbHOTO (DYHKIIOHYBAaHHS
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yCIX OpraHiB i CHCTEM OpraHi3my, a 0COOJMBO HEPBOBOI CHCTeMH. 3 BiKOM (Imicis 25
POKIB) BiIOYBA€THCS MPUPOIHIN TPOIIeC CTApiHHS 3 BTPATOO M s130BOi Macu. [l 1i
30€peKEHHS Ta 3pOCTaHHsS HEOOXIMHI 3Ha4yHI (piTHEC-TpeHyBajbHI HaBaHTAKCHHSI.
CunoBi TpeHyBaHHS HE JUIIE CHOPUSIIOTH PO3BUTKY M s31B, a W MIATPUMYIOTh Ha
HAJICKHOMY PIBHI JKUPOBHH OOMIiH, MOJINIIYIOTh (YHKIIIOHYBaHHS CYTJ00iB,
3B’SI30K, 3MEHIIYIOTh PU3WK BUHMKHEHHS TPaBM 1 3aXBOPIOBaHb Cepls Ta CYIUH.
3abe3neuyroun 3aXUCT Cyrio0iB, CHIIbHI M S3H 3HUKYIOTh PU3UK BUHUKHEHHS TPaBM
Cyrjio0iB 1 3B’A30K, MOMEPEIKYIOTh PO3BUTOK OCTEOMOpOo3y; (HOPMYIOUM MIITHUIN
KOPCET HaBKOJIO XpeOTa, M 31 € YHHHUKAMH TTPO(PUTAKTUKHA OCTEOXOHIPO3Y XpeOTa,
IHIIMX MOPYUIEHb HOro (PyHKIIIH.

Tunosa ¢iTHec-porpamMa Jijisi MOYATKIBIIB Ma€ BKIIIOYATH TPU JHI aepOOHUX
3aHSITh MOMIPHOI IHTEHCUBHOCTI Ta JIBa JIH1 CUJIOBUX:

* MIOHEIOK — aepoOHe 3aHsTTs 20 XB;

* BIBTOPOK — 0a30B€ CHJIOBE 3aHSATTS JJI1 OCHOBHUX M’ SI30BUX T'PYIL;

* cepena — ora abo CTPETUYUHT;

* yeTBep — aepoOHe 3aHATTS 20 XB;

* I’ AITHULIS — 0A30BE CUIJIOBE 3aHATTS JJII OCHOBHUX M’ SI30BUX TPYIT;

* cyboTa — acpoOHe 3aHATTS 20 XB;

* HEJIUIA — aKTUBHHI BIJMOYMHOK, Hora abo cTpeTruuHr. s ocib 3 cepenHim
piBHEM (DITHECY KIJIBKICTh TUXKHEBUX a€pOOHMX 3aHATH 30LIBIIYIOTH 0 4-5 pasiB M0
20-45 xB momipHOi iIHTEHCUBHOCTI. CHIIOBI 3aHSATTSA MOXYTh MPOBOJIUTHUCS SIK OKPEMO
B1Jl KapJIIOTPEHYBaHb, TAK 1 Pa30M.

TwxHeBa (QiTHec-iporpamMa JJsi OCI0  CepeaHbOro  piBHA  (PI3MUHOL
MITOTOBJICHOCTI MOYXKE MaTH TaKy CTPYKTYPY:

* [IOHEIJIOK — aepOoOHE 3aHIATTS 25 XB;

* BIBTOPOK — CHJIOBE 3aHSTTS JJISI OCHOBHUX M’ SI30BUX TPYII,

* cepena - aepoOHe 3aHaTTA 30 XB, Hiora ab0 CTPETUYHHT;

* YEeTBEP — CHJIOBE 3aHATTS JIJI1 OCHOBHHUX M’ SI30BHX TPYII;

* II’SATHULA — aepoOHE 3aHATTS B MOEAHAHHI 3 BUKOHAHHSM BIIpaB Horu abo

CTPETUYUHTY;
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* cy0OTa — CHJIOBE 3aHATTS AJI1 OCHOBHUX M SI30BUX TPYII;

* HEJIUTSI — BIATIOYMHOK, Hora ab0 CTPETUYHHT.

VY diTHec-nporpami 1t 0ci0 BUCOKOTO PiBHS (hi3UYHOT MIATOTOBJICHOCTI BapTO
MiBUIINTY IHTEHCUBHICTh KapA10TpeHYBaHb Ta iX TpuBaiicTb. CHIIOBI BIIpaBU BapTO
BUKOHYBAaTH y BHIJISIII KOJOBOTO TPEHYBaHHS ab0 CKJIaJaTH Mporpamy BOpPaB JUis

KOHKPETHOT TPYNH M’sI31B HA OJHOMY 3aHSITTI.
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V]IK 373.3
PO3BUTOK MUCEMHOI'O MOBJIEHHSA 310BYBAYIB IOYATKOBOI
OCBITH 3 BUKOPUCTAHHSM [II®POBUX OCBITHIX PECYPCIB

I'eiica FOuis IropiBaa

3100yBayka Apyroro (MariCTepchbKoro) piBHs OCBITH
coeriaipHOCcTi 013 IToyaTkoBa ocBiTa

XepCOHCHKUH JIepKaBHUM YHIBEPCUTET,

M. [BaHo-®DpaHKiBCHK, YKpaiHa

AHoTtanisi: ¥V nyOmikaiii aBTop 3A1HCHIOE TEOPETUYHUN aHa3 Ta HAKPECITIOE
IUISIXA TPAKTUYHOTO PO3B’SI3aHHS PO3BUTKY IMHCEMHOTO MOBJICHHS Ha YpoKax
YKpaiHChKOI MOBU 3 BUKOPUCTaHHSIM ITU(POBUX OCBITHIX PECYPCIB.

Kuarouosi cioBa: [{udposi pecypcu, MyIbTUMEI1HHI 3aCO0U HaBYaHHSI, YPOKHU

YKpaiHChKOi MOBHU, JUCTaHIIHA OCBITa, MMCEMHE MOBJICHHSI.

Beryn. CyyacHi ocBiTHI peaiii B YKpaiHi (IIBUAKE NOMKUPEHHS PI3HOMAHITHUX
1H(DEKIIH, 3arOCTPeHHs MPUPOJHUX KaTaKIi3MiB, MOJAJIbIIA €cKaiallis BiIChKOBOTO
KOHQIIKTY W 3pocTatoui macmTadbu arpecii Pocii) nemam Oinbllie BHUMAararoTh
3aiTydeHHs U(POBUX OCBITHIX pecypciB y BCl JIaHKH OCBITH. KpiMm Toro, B ymoBax
IIBUKOTO PO3BUTKY TEXHOJOIH HEOOXIAHICTh iX BIPOBAIKEHHS B OCBITHIN MPOILIEC
CTajia OYEBUAHOIO.

CydacHuil OCBITHIM MiaXig moTpedye iHTerpaiii IUGpOBUX pecypciB, sKi
JO3BOJISIIOTh MIABUIIUTH €(PEKTUBHICTH, HABUYAaHHS, 3pOOUTH HOro IIKABIIIUM Ta
3ayduTd 3700yBayuiB OCBITH JO AaKTUBHOI y4yacTi B OCBITHbOMY IPOIIECI.
Buxopucranas mudpoBuX peCcypciB T03BOJIWIO PO3MIMPUTH MEXKI TPAJULIHHOTO
YPOKY, 3pOOMBILIM HOro OUIbII 1HTEPAKTUBHUM 1 CHpPSIMOBAaHUM Ha (HOpMYBaHHS
HACKpI3HUX KOMIICTCHIIM 3/100yBadiB MOYATKOBOI OCBITU. BOHM MarTh 3MOry HE
JuIIe OTpUMYyBaTH iHGOpMaIlilo, ajie ¥ aKTUBHO B3a€EMOJIATH 3 HEIO, IO CIPUSE
KpaloMy 3aCBOEHHIO MaTepiany Ta eQeKTMBHOMY (OpPMYBaHHS HACKPI3HUX
komneteHil. udposi pecypcu, SK-OT €NEKTPOHHI MiIAPYYHUKH, MYJIbTHUMENiNHI
Mpe3eHTallli, IHTEPAaKTHUBHI BIPaBU, JO3BOJISIIOTH YPI3HOMAHITHUTH YpPOKH Ta
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MIIBUIIATHA MOTHBAIIIO 3100yBaviB OCBITH J0 HABUAHHHI.

Oco0nMBOCTI BUBYEHHA TOTEHIATy Ta OCOOIMBOCTEH 3acTOCYyBaHHS
€JIEKTPOHHHUX OCBITHIX PECYPCIB B HaBUAJIbHOMY IPOLEC] HOBOI YKPaiHCHKOI LIKOJIN
nocimimxyBam T. KoBbactok, JI. OBuapenko, O. Caran, JI. Ilanina, I1. Ilamenko,
O.Ya6an Ta 1H. Hajg nuTaHHsSM pO3BUTKY 3B’S3HOTO MOBJICHHS 3700yBayiB
nouyatkoBoi ocBiTy mnpaioBaiid B.Kopcyn, C.I11leBuyk.

Merta po6oru. IlpoBecTn TeopeTUyHHI aHANi3 Ta MPOCTEHKUTHU MPAKTUIHE
3aCTOCYBAaHHSA LU(POBUX OCBITHIX PECYpPCIB JJIsl PO3BUTKY IHCEMHOIO MOBJICHHS
3100yBaviB MOYATKOBOI OCBITH Ha YPOKax YKpaiHCHKOI MOBH.

Marepiaau ta Mmeroau. OgHUM 13 NPOBIIHUX 3aBJaHb y MPOLIEC] HABYAHHS
YKpaiHCbKOI MOBH € poOOTa 3 PO3BUTKY MHUCEMHOI'O MOBJICHHS, 332 JOIIOMOT'OI0 SIKOTO
3IMCHIOETBCS KOMYHIKaTMBHA (YHKLISI MOBHU. [IpOTATOM OCBITHBOTO MpPOIECY
3100yBaydl MOYATKOBOi OCBITH MiABUIIYIOTh PIBEHb BOJIOAIHHS MOBOIO, (POPMYIOTH
YMIHHSI CIIpUAMaTH ¥ 1HTEprpeTyBaTu iH(OpMAIlI0 SK B YCHIH, TaKk 1 B MHUCEMHIM
¢dbopmi, a TakOX BUKIIAJATU JTYMKH BIANOBIJHO O HOPM YKPaiHCHKOI JITEpaTypHOi
MOBH.

Knacuku ncuxodorii, 30kpeMa J[. ENbKOHIH TiiyMayaTh MHUCEMHE MOBJIEHHS SIK
HAaWTOYHINIY 1 HANMpPO3TOpHYTINTy (opMy MOBIEHHSA. «TIIbKM 3a paxyHOK CHIB 1
CJIOBOCIIOJTYYEeHb 31HCHIOETHCSI PO3YMIHHS, HAa BIJIMIHY BiJJ YCHOTO MOBJICHHS.
[lucemHe MOBIIEHHS, Ha BIAMIHY BiJ] YCHOTO, y camiii (popMi MOBJIEHHEBOT AiSUIBHOCTI
3HAXOJUTH MEBHE B1IOOPaYKEHHS YMOBH 1 METa CIIUJIKYBaHHS, 1 II€ CIIOCTEPITaeThCs y
1000p1 MOBJIEHHEBHUX 3ac001B, 3a JOMOMOIOI0 SIKHX CTBOPIOETHCS TOM YM 1HIIWN
TEKCT, BTUICHHS THUIOBUX OCOOJMBOCTEH, BJIACTUBUX TOMY YHM I1HIIOMY
(GYHKIIIOHATLHOMY THITY JIITEPATYPHOT'O MOBJICHHS.

Po3BuBarouM BHILE OKPECIEHY TEMY YKPAalHCBKUN METOJMUCT Ta MOBO3HABEIlb
I. OmniifHuK, BU3HAYaB OCHOBHI BIJIMIHHI PUCH MTMCEMHOT'O MOBJICHHS BiJl yCHOTO:

1) muceMHe MOBJICHHS 3aBKIU CKJIAHIIIE W TMOBHIiIIE 3a ycHe. PeueHHs
MOIIMPEHII, YacTille BXUBAIOTHCS KOHCTPYKIII, IO YCKIAAHIOIOTH PEUYCHHS,
O1JIbIIIE KHMJKKOBHUX CIIIB;

2) y nuceMHiil Bapiallii 1HTOHAIlls, May3a, MIMIKa Ta >K€CTU KOMIIEHCYIOThCS

203



PO3AUTOBUMH 3HaKaMH, PO3MOJIIJIOM TEKCTY Ha a03alu, BUAUICHHSIM CJIO0Ba MIPUPTOM
1 AKPECICHASIM, T0AaTKOBUMHU 3ayBAKCHHSIIMU;

3) mucemHOro MoBJIeHHS oO0TsbkeHe opdorpadiero. Crnabka opdorpadiyna
HABUYKA € Ty>K€ CEpHO3HOI0 MEPEIIKOI0I0 B PO3BUTKY MHUCEMHOTO MOBJICHHS JITEH,
TOMY Ba)KJIMBA JIONIOMOTa YYHSIM B OBOJIOJIIHHI TPAMOTHUM MHUCHMOM;

4) myuceMHe MOBJICHHSI CKJIQJA€ThCs 1 MPOTIKAE€ 3HAYHO MOBLIBHIIIE, HIK YCHE.
[Ipomec mmchbmMa TEPETBOPIOETHCS ISl JACSKUX 3J00yBadiB OCBITH Ha CaMOIUIb 1
3aKpHBa€ TOJIOBHE - 3MICT 1 100ip MOBHHX 3aco0iB 12, c. [https://studfile.net/].

CydacHui BUMTENb 3IHCHIOE aKTUBHUH MOIITYK MEXaHI3MiB 1 TEXHOJOTIN A
3alTydeHHs 3100yBayiB MOYaTKOBOI OCBITH JO HABYAJIBHOI JISIIHOCTI, 1[0 3yMOBJIEHO
HEOOXITHICTIO 10 (POPMYBaHHS SIK IXHIX MPEIMETHUX, TaK 1 KUTTEBUX KOMIICTCHIIIN.
CpOroziHi, B yMOBax 3pOCTaHHS MOIMYJSIPHOCTI JIUCTAHLIMHOI OCBITH, €()EKTUBHICTh
OCBITHBOTO TPOIIECY 3AJCKUTH BIJ] yMIHHS YUUTENS MIATOTYBaTH U MPOBECTH YPOK 13
BUKOPUCTAHHAM PI13HOMAaHITHUX IU(POBUX OCBITHIX PECypcCiB, 00 BUKOPUCTAHHA X
pOOUTH YPOK SICKpaBIIIUM, OUIbII 3aXOIUIMBUM, OUIBII HACHYECHHUM, 3a0€3MECUUTh
e(eKTUBHY CAMOOCBITY IIKOJIAPIB.

3a ocraHHI JBa pokH Ha 0a3l 3aco0iB 1HGOPMALIITHO-KOMYHIKAIIHHUX
TEXHOJIOT1M CTPIMKO PO3BUBAIOTHCS Ta TPAHCHOPMYIOTHCS EIEKTPOHHI HH(POBI
Martepiaal HOBOTO MOKOJIHHSA, METa SKUX - MIJABUIICHHS €(PEKTUBHOCTI OCBITHHOTO
POIIECY.

Crorogni 1MdpoBI OCBITHI peCypcH akTyalbHI Ta HEOOXIIHI JyIsi OpraHizallii
HABYAJIBHOTO MPOIIECY 1 ABJSIIOTH COOOK0 MojIaHi B LM(pPOBiil popmi MaTepiaiu, BiaiOpaHi
BIAMOBIIHO JI0 3MICTY MIAPYYHHMKA, CHIBBIIHECEHI JO MNOYpPOYHOIO IUIAHYBaHHA Ta
3a0e3reueHi HeoOXiTHMMH pekoMeHartisiMu 13, C. [https://vseosvita.ua/].

[MudpoBi OCBITHI pecypcu € HaBYaIbHUM 3aco00M, OpIEHTOBAaHUM Ha
JOCSITHEHHSI TAKUX IIUIEH, SIK:

- HaJIaHHS HaBYAJIbHOT 1H(MOpMAIIiT 13 3aTy4eHHSIM 3aC001B MyJIbTHMEIA;

- 3IIMCHEHHS 3BOPOTHOTO 3B'A3KYy 3 KOPHUCTYBAau€M IIiJl 4ac IHTEPAKTHUBHOI
B3a€EMO/II;

- KOHTPOJIb 32 pe3yJbTaTaMHd HaBUYaHHS Ta IPOCYBAaHHS B HABYaHHI;
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- aBTOMaTu3alis MpoIeciB  1HGOPMAIIHHO-METOIUIHOTO  3a0e3meYeHHS
HABYAJIbHO-BUXOBHOTO TIPOIIECY.

OcHoBHI 3aBaHHS HU(PPOBUX OCBITHIX PECYPCIB:

- TOTIOMOTa BYUTEITIO ITi/T Yac MiATOTOBKH JI0 YPOKY;

- IOTIOMOra Mij] 4ac MPOBEICHHS YPOKY;

- JIOTIOMOTa YYHSM MiJ Yac MiATOTOBKH JOMAITHBOTO 3aBIaHHS; - OOMIH
pe3ynbTaTamMu AisUTbHOCTI 3 Buntessimu 14 ¢. [https://uied.org.ua/].

Pe3yabTatu Ta o0roBopeHnsi. CborojHi icHye 0arato €(pEeKTUBHHX HUISIXIB
BUKOPHUCTAHHA IU(PPOBUX OCBITHIX PECYpCIB AJIi PO3BUTKY MHUCEMHOTO MOBJICHHS
P ONaHYBaHHS MOBHO-JIITEPATYPHOIO OCBITHBOIO TATy33I0.

Tak, OIIBHO aKIIEHTYBaTH Ha BUKOPUCTaHHI IHTEpaKTUBHHX Bmpas. Ha
wiatgpopmi LearningApps 3100yBadi MMOYATKOBOI OCBITM MOXYTh BHKOHYBATH
BIIPaBU Ha 3alIOBHEHHsI NPOIYCKIB y TEKCTI YU IHIIMX 3aBJaHb, L0 CIPUSIOTH
PO3BUTKY HABUUOK I'PaMOTHOT'O IIHChMA.

[le ogHMM 13 MOMYJIAPHUX CHOTOHI U(PPOBHUX OCBITHIX PECYPCIB BUCTYNAIOTh
MYJIBTUME/IIHI Tpe3eHTallli, 1110 JOMOMaraoTh Bi3yali3yBaTH HaBUYaJIbHUN MaTepial,
TpaHc(HOPMYIOUH HOro y OuIbII 3p03yMily 1 LIKaBY il 3100yBayiB OCBITH (opMy.
Buuteni MmoxxyTh BukopuctoByBaTu PowerPoint, Google Slides abo cnemianizoBaHi
wiarpopmu Ha kmTant Genially ams cTBopeHHS IHTEpaKTUBHHUX chlaimiB. Takox
BUUTEJII MOXYTh OIAHYBaTH OUIbIIE MOXJIMBOCTEH IUIATPOPM, JI€ MPOBOIATHCS
3aHATTS. Jlesiki 1oaTKu MaroTh MOXJIMBICTH MAJIOBATH HAa €KpaHi IiJl Yac YPOKIB,
o0 AITH MOIJIM 1HTEPAaKTUBHO OYyTH 3aJy4y€HHMH JO BIpPaB y NMUCEMHOMY BHII.
[Mpuknax takux wiardopm e Microsoft Whiteboard, Google Jamboard Ta Zoom.

[TpuBepTatoTh Hally yBary i BipTyaJibHi JOIIKH, 1110 JO3BOJSIOTh YUHSIM Pa3oM
MpaIroBaTH HaJ 3aBIAHHIMH 1 BUCTYMAOTh OCOOJMBO KOPUCHUMH IJISi PO3BUTKY
HAaBUYOK MMHMCEMHOT0 MOBJICHHSI Yepe3 KOJEKTUBHY IisIbHICTh. Hampuknan, BunTenb
cTBOpro€ 3aBnanHs Ha Padlet, ne 3mo0yBayi OCBITH MalOTh CIUILHO CTBOPUTH TEKCT,
BUKOPUCTOBYIOUM PIi3HI KOJBOPU JJI PI3HUX YacTHUH TEKCTy (BCTYI, OCHOBHA
YacTUHA, BHCHOBOK). BuuTenbp MoXe KOMEHTyBaTu poOOTy 3100yBadiB OCBITH 1

MPOTIOHYBATH BJOCKOHAJIEHHs Oe€3MocepelHbO0 Ha JOomIi. TakoX BOHU MOXYTh
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OLIIHIOBATH 1HII poOOTH Broo0aliKkaMH Ta KOMEHTAPSMHU.

Heabusikuii iHTepec BUKIMKAIOTh IHTEPAKTHBHI BIPABU 3 MAJIOBAHHAM IS
HaBYaHHS TPaMaTUKH, 1110 CTAIOTh Y HAro/i MpH MOSICHEHHI TPaMaTUYHUX KOHIEIIHI
1 mpaBwiI Ui iX Bi3yamizamii Ta 3a0e3nedeHHs iHTepakTHBHOTO ¢opmary Pecypc
Miro MoXHa BHUKOPHUCTOBYBAaTH JJii CTBOPCHHS IHTEPAKTHBHOIO 3aBJaHHS, ¢
3100yBayl OCBITH MaJIOIOTh rpadiudi Mojesl JJg BUBYCHHS BIIMIHKIB a00 YacTHH
MoBH. Hampukinaza, BOHU MalIOIOTh Alarpamu, 10 LUTIOCTPYIOTh BUKOPUCTAHHS PI3HUX
BIJIMIHKIB B yKpaiHChKIM MOBiI, a00 CTBOPIOIOTh BI3yaJlbHI CXEMH IS
3aramM'aTOBYBaHHS MPaBUJ MyHKTYaIlii.

JIOLIIBHO aKIEHTYBaTH OKPEMO Ha Teimidikalili HaBYaHHsS Yepe3 MaFOBaHHS.
IrpoBi enemMeHTH MOXYTh OyTH 1HTErpOBaH1 B HABYAJBLHUW MPOLIEC ISl IMiABUIIICHHS
MOTHBaLli 3100yBayiB NOYaTKOBOI OCBITH. [lmardgopmu, AKi 103BOJISAIOTH MaTIOBAHHS
Ta rpadiuyHi aKTUBHOCTI, MOXKYTh OyTH BUKOPUCTaHI I CTBOPEHHS OCBITHIX IrOp.
Hanpuknan, crBopenns rpu Ha Socrative abo Quizizz, ne 3100yBadi OCBITH MarOTh
BUPIIIYBATH 3aBAaHHs, MAIIOIOUU BIMOBII 200 CTBOPIOKOYM IpadiyHI UTFOCTpaIli 10
3amaHux Tem. Lle Moxke OyTH 3aBAaHHS HA BU3HAYEHHS YaCTUH MOBU a00 CTBOPEHHS
umoctpaiiii 1o TtBopy. Kahoot! — e mnatdopma st CTBOpEHHS! 1HTEPAKTUBHHUX
BIKTOPUH, SIKA MOXE 3HAYHO OXXMBUTU YPOKH YKPaiHCHKOI MOBH 3aBHSIKH CBOIM
ITPOBUM  €JIEeMEHTaM 1 peaJlbHOMY 3BOPOTHOMY 3B'si3Ky. Buutem MOXyTb
BukopuctoByBat Kahoot! s mepeBipku 3HaHB, 3aKpilUIGHHS MaTepiairy Ta
MPOBEJICHHS 3MaraHb, 110 MiJABUIIYE MOTHBAIlIO 3700yBayiB MOYATKOBOi OCBITH 1
pOOUTH ypOKH OLIBII JUHAMIYHUMHU Ta 3aXOIUIMBUMH. [HTEpaKTHUBHI BIKTOPUHU
COPUSIOTh AKTUBHOMY 3allyY€HHIO 3/100yBauiB OCBITH 1 JO3BOJSIOTH JIETKO
OIIIHIOBATH TXHI{ MPOTPeC Yy HaBYAHHI.

BucHoBku. TakuM 4YMHOM, Halle MOCIIHPKCHHS aKTyalli3ye BUKOPHCTAHHS
mudpoBux ocBitHiX pecypciB (ILIOP) nmms po3BUTKY NHCEMHOTO MOBJICHHS Y
MOYATKOBIA OCBITI, MIAKPECIIOIOUM IX Ba}JIMBICTb y Cy4aCHOMY HaBYAJIbHOMY
npoiieci. AHani3 oCTaHHIX MyOJiKaliil CBIIYUTH PO 3POCTAHHS 3HAYEHHS LIU(PPOBUX
TEXHOJIOTIM Yy TeJaroriyHiii TpakTHIll, 30KpeMa y JUCTAHIIHHOMY HaBYaHHI.

[IpakTyHa 3HAYYIIICTH CTATTI MOJIATa€ B TOMY, IO BOHA JEMOHCTPYE CIOCOOU
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iaTerpaii LIOP nyist minBuieHHs e(heKTUBHOCTI YPOKIB YKPAiHCHKOT MOBH, 1110 MOKE

JOTIOMOTTH BUUTEJSIM 3pOOUTH HaBYaHHS OUTBII IHTEPAKTUBHUM 1 MOTUBALIIHHUM.
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APT-TEPAINIA B IEPIOJ ATANITALIT NEPIIOKJIACHUKIB TA Y
POBOTI 3 AITbMH 3 OCOBJIMBUMU OCBITHIMU ITIOTPEBAMUA

TI'op6atiok Asuia IBaHiBHA
Buurenb moyaTKOBUX KJIACIB
Onecwkoi rimaazii Ne 120 OnechKkoi MiChKOi pajau

AHorania CtarTs npucBsueHa OOIPYHTYBAaHHIO BUKOPUCTAHHS apT-Tepamii sK
€(hEeKTUBHOTO THCTPYMEHTY JIJISl TTOJIETIIICHHS MIPOIIECY aanTallii MeprioKIaCHUKIB 10
IIKUJIBHOTO CEPE/IOBUINA, a TAKOXK JIi POOOTH 3 NIThbMH 3 OCOOJMBHMH OCBITHIMHU
norpedbaMu. PO3MISIHYTO OCHOBHI TOHSATTS Ta TEXHIKM apT-Teparii, Taki SK
MAaJIIOBaHHS, KOJIAXXyBaHHS, JIIUICHHS 3 TIMHHU Ta Teparis KOJbOPOM, SIK1 CIPHUSIOTH
PO3BUTKY €MOIIHHOT CTIMKOCTI, 3HIKEHHIO TPUBOXKHOCTI Ta (OPMYBaHHIO
colianbHUX HaBHMYOK. OcoOauBa yBara NpUAUISIETbCS 1HAUBIAYaTi30BAaHOMY MiAXOILY
710 poOOTH 3 JITbMH 3 OCOOJMBHMH OCBITHIMU MOTpeOaMu, € apT-Teparisi CTae
BAXXJIMBUM THCTPYMEHTOM JUIsl TOAOJAHHS TPYAHOIIIB y KOMYHIKalli Ta BUPAKEHHI
eMOIlI. ApPT-TepareBTUYHI METOAM JTOTOMArarTh TaKUM JITAM OUTbIN e€(PEKTUBHO
B3aEMOJIISITH 3 OJTHOJIITKAMU Ta TMEJaroraMu, a TaKoX CIPHUSIOTh POSKPUTTIO TXHBOTO
BHYTPIIIHBOTO MOTEHI[1ATy YEPE3 TBOPUICTb.

KuarouoBi ciaoBa: Apr-teparisi, IiTH 3 OCOOMMBUMM OCBITHIMU TIOTpeOamu,

ajlanTallisi, MEXaHi3MHU apT-Teparii.

Beryn. AnanTariist 10 IIKOJIM € OJHUM 13 BaXXJIMBHUX €TalliB y >KUTTI JTUTHHH,
MICAsE YOro BOHA MEPEXOAUTHh 13 KOM(OPTHOIO CEpeloBHINA CIM’I J0 HOBOIO
COLIIAJILHOTO KOHTEKCTY 3 BHMOTIaMH Ta OYlKyBaHHSMH. llepiiokiacHuku yacTo
CTHKAIOTHCS 3 TPYAHOIIAMH Y HAJIaropkKeHH1 CTOCYHKIB 3 OHOJITKaMH, YUUTEISIMH, a
TAKOXX 3 OOOB’SI3KOBICTIO HABYATHCSI HOBHUM aKaJIEMIYHHUM 1 COLIAJLHUM HaBUYKaM.
Oco0nuBo ckiagHa ajanTtaimis Moxke OyTu Uil JiTell 3 OCOONMBUMM OCBITHIMHU
norpedbamu (OOII), siki MOKYTh MaTH pi3Hi (13M4YHI, ICUXIYHI a00 €MOLIHI CTaHH.
Came Tyt B Haropi crae Aprt-tepamis. BoHa crpuse po3BUTKY HEPBOBOI CTIMKOCTI,

MIBUIEHHIO CAMOOIIHKH, TIOKPAIICHHI0 KOMYHIKATUBHUX HAaBHYOK 1 3HIKEHHIO
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piBHS CTpecCy Yy AiTeil. YHIKaIbHICTh apT-Teparnii BUSBISIETHCA B ii yHIBEPCATBHOCTI Ta
MOXJIMBOCTI ~ afamTarii g0 ToTped KOKHOI JTUTHHU, HE3aJIekKHO Big il
1HIMB1AYaJbHOTO PO3BUTKY.

jiab podoTu. MeToro gaHOi CTATTI € aHAJI3 BIUIMBY apT-Teparii Ha aJanTaiiio
MEPIIOKIACHUKIB JIO MIKIIBHOTO CEPEIOBHINA, a TaKOXK il ePeKTUBHICTH y poOOTI 3
TITBMH 3  OCOONMBUMM  OCBITHIMH moTpebamu. OOrpyHTOBaHO TIEepeBaru
MICUXOJIOTIYHOI ajamnTallii JiTed MOJOIIIOr0 IIKUIBHOTO BiKy, Ta miteir 3 OOII
3acobamu  apT-Tepamii Ta 30epeKeHHs ICUXIYHOTO 370pOB’S  JiTed  fK
HAWBaKJIMBIIIOTO YUHHUKA PO3BUTKY OCOOHMCTOCTI.

Marepianu Ta MeTOAM: TEOPETUYHI: aHAI3, MOPIBHIHHS, Kiacuikamisa Ta
y3araJibHeHHSl  JIITeparypu TEOPETUYHE  MOJCIIOBaHHS Ta  CHUCTEMaTH3allis
KOHIIETITyaJT13a1lil OCHOBHUX TE€PMIiHIB JOCIII>)KEHHS.

Pe3ynbratn Ta 00roBOpeHHsl. Buxiad OCHO8HO20 Mmamepiany cmammi.
ApT-Teparnisi € OHUM 13 HAMpPSIMKIB IICUXOTEparii, e BUKOPUCTOBYIOTh pi3HI (opMu
MUCTEUTBA ISl BUPAKEHHS 1 BUBYEHHS €MOII 1 BHYTPIIIHIX NepexuBaHb. J(aHuii
METOJI JI03BOJISI€E J