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BU3HAYEHHS OITUMAJIBHUX ITAPAMETPIB TEIIJIO3AXUCHHUX
BJJACTUBOCTEHN HATYPAJIbHUX TA CHHTETUYHUX HATIOBHIOBAYIB
JJIsA BUTOTOBJIEHHSA BEPXHBOI'O JUTAYOI'O OATY

Axkmyanvhicmbs memu 00cnioxncennsn. OCHO8HOW DYHKYIOHATLHON BLACMUBICINIO 8EPXHBOLO OUMAYO20 00512y € MEN1o-
3axucna enacmugicmo. Ilumanusa 0ociiodiceHHs Menio3axucHux 1acmusocmeli HAMypantbHux ma CUHMEeMUYHUX HANOBHIO-
8aui8 OiA 8ULOMOBIIEHHS BEPXHLO20 OUMAU020 0052) € 00CUMb OAAMOSPAHHUM, CKIAOHUM MAd HeOOCMamubo guguenum. Lle
no8’A3aH0 3 MUM, WO OJi BUCOMOBIEHHS BEPXHBO20 OUMAHO20 00512) BUKOPUCIOBYIOMb HO8I MKAHUHU O 8epXy Ma NIOKIa-
OKU, @ MAKoJIC HANOBHIOBAUI PI3HO20 NOXOOIICEHHS.

Ilocmanogxa npoénemu. Ockinoku 0052 Haubinbuie 3HAUeHHs MA€ O NPoYecie meniooOMiHy opeanizmy 1100UHU 3 Ha-
BKONUWHIM cepedosuiyem ma O0Jisl 3abe3neueHss HOpMAanbHOi mepmopecynayii, MOMY GUSHAYEHHSA ONMUMATILHUX NAPAMEempie
MenIo3axucHux 61acmuéocmeli HAmMypaibHux ma CUHMeMUYHUX HANOBHIOBAUIE ONsl GU2OMOBIEHHS 8EPXHLO2O OUMAUO20
00512y € 8AANCTUBUM 3ABOAHHSIM.

Ananiz ocmannix oocnioxycens i nyonikayiit. IIpuodineno 3nauny yeazy npoeHo3y8aHHio Menio3axucHux 1acmugocmert
3UMOB020 00512y A0 11020 KOHCMPYIOBAHNIO, OOTPYHMYBANHIO 6UOOPY naKema mMamepianié Ons 6USOMOGIEHHI OUMAYO20 6ep-
XHbO2O 0052y, MAMEMAMUYHOMY MOOENIBAHHIO NEPEHECEHHs MeNad Kpi3b mMeKCmulbHi mamepianu ma @izuunii mooeni
BUBHAYEHHS NENI0BO20 ONOP).

Buoinenns neoocnioxncenux paniwie uacmun 3a2anvHoi npoonemu. Tennosaxucni gracmugocmi came HAMYPANTbHUX
ma cCUHmMemu4HUX HAnoGHIOBAYI8 Ol BEPXHLO2O OUMAHO20 0042y NPAKMUYHO He BUBYEHI, d PO3PAXYHKU ONMUMATLHUX NA-
pamempie yux 61acmugocmell HOCAMy pazmeHmapHuil xapaxkmep.

Ilocmanogka 3ag0anus. Busnauumu onmumanvhi napamempu menio3axucHux 61acmu8ocmeli HamypaibHux ma cuH-
Memu4HUX HanoOBHI08AIE OISl BULOTNOBIIEHHS BEPXHBO20 OUMAUO20 00A2Y.

Buknao ocnognozo mamepiany. 3’sacosano, wo menio3axucHi 1aCMUBOCMi 6epXHbL020 OUMAYU020 0052y 3 Nip AHO-
NYX08UM Ma CUHMEMUYHUM MEKCMUTbHUM HANOBHIOBAYEM 3ANeACamsb 8i0 8UOY CAMO20 HANOBHIOBAYA, MOBWUHU, NOBEPXHE-
601 2ycmuHy ma nogiMpoONPOHUKHOCII NaKkema 00se2y.

Bucnogxu 6ionosiono 0o cmammi. Bepxniti oumauuil 0052 3 nip AHO-nyxo8um HANOBHIOBAYEM NPU MEHUIi MOGUJUHT
Marome HauMeHWUll pideHb NOGIMPONPOHUKHOCI, wo 3abe3neydyc itl kpawi menio3axucHi eracmugocmi. Buwuil pisens no-
8IMPONPOHUKHOCIT BIACMUBUIL OUMAYOMY 0052) 3 CUHMEMUYHUM MEKCMUTLHUM HANOBHIOBAYEM NPU 3HAYHO Oinbwlilti Mog-
wuni nakema i Mooice 3abe3nevy8amu GUCOKI NOKAZHUKYU MENT03AXUCHUX 61ACUBOCTEIL.

3anpononosano mamemamuumi pieHAHHA ONA BUSHAYEHHA ONMUMATLHUX NAPAMEMPIE Mena03axucHux enacmusocmel
HamypanoHux ma CUHMeMu4HUX HanoBHI0B8AI8 OJid BUCOMOGLEHHS BEPXHLO20 OUMAYO20 00A2).

Kniouosi cnosa: nanosuiosau,; 6epxuiti oumsauuti 0052, Kypmku, menio3axuchi 61acmugocmi.

Puc.: 4. Tabn.: 2. bién.: 18.

AKTyaJdbHiCTh TeMHU J0CTiAxKeHHs. MeXaHi3M TepMOpPEryIllii opraHisMmy JTUTHHU € 00-
MEXEHUM Ta HEJAOCTAaTHBO PO3BUHYTHM. 3BaXKalOUW Ha 1€, BEPXHIM AUTAYHMMA OJAT € CBOEPIM-
HUM 0ap’epoM, KM 3aXHILIAE OPraHi3M TUTHHHU BiJ OUIbII HU3bKUX TEMIEepaTyp Ta HeCIIpHsi-
TJIMBOTO BIUIMBY HABKOJHIIHBOTO CEpPEIOBHINA, & TAKOX CHpUsie 30€peKEeHHIO TEMIOBOTO
OanmaHCy JUTSIYOTO OpPraHi3My Ta 3amodirae 3aiiBiil TerIoBiIaYi.

Binomo, 1110 0OCHOBHOIO (DYHKIIIOHAJIBHOIO BJIACTHBICTIO BEPXHBOTO JUTSUOTO OJATY € TEeIUIO-
3axucH1 BIacTUBOCTIL. [IuTaHHs HOCTIHKEHHS TEIUI03aXUCHUX BIACTUBOCTEH BEPXHBHOIO AUTSYOTO
OJITY, 30KpeMa X HalOBHIOBAYiB, € JOCUTb OAaraTorpaHHUM, CKJIQJHUM Ta HEJIOCTaTHHO BHBYE-
HUM. Lle MoB’s3aHO 3 THM, IO I BUTOTOBJICHHS! BEPXHBOTO JUTSYOTO OJISTY BUKOPUCTOBYIOTh
HOBI TKAHUHU JUTS BEPXY Ta MIKIAKK, 8 TAKOXK HAIIOBHIOBAUl PI3HOIO CUPOBUHHOTO CKJI[TY.

OCHOBHUM NPU3HAYEHHSM TEII03aXHUCHOTO OJIATY € 3aXUCT OPTraHi3My JIFOJWHU Bil HECTIPHSI-
TJIMBUX BIUIMBIB HABKOJIMIIHBOTO CEPENOBHIIA (HU3bKA TEMIIEPATypa, BITEp, TyMaH, JIOLI, CHIT Ta
iH.). OJr CTBOPIOE JIFOIMHI IITYYHO PEryIbOBAHUM MIKPOKITIMAT, SIKUM, 3HIKYIOUM TEIIOBTPATH
oprasizmy, 3ade3nedye CpUsTIMBI YMOBH JUIsl MIATPUMAHHS IOCTIMHOT TeMIepaTypH Tia.

Takum ynHOM, 0T, Oyayun Gap’€poM, IO 130JI0€ OPraHi3M JIFOJMHU BiJl HIXKYUX TEM-
nepaTyp HaBKOJUILIHBOTO CEpPEeIOBHUIIA, 30epirae TEIIOBUI OanaHc OpraHiaMy JIHOUHHU, 3aI10-
Oirac 3aiiBiii TEILIOBIIAAYI.

OCKUIbKM YacTKa IMIIOPTOBAHOTO OAATY Ha PUHKY YKpaiHM 3HAYHO MEPEBHILYE TUTSIUUI
OJIAT BITYM3HSHUX BUPOOHHUKIB, IOCTA€ HEOOXINHICTD JOCHIIPKEHHS TEIJI03aXHUCHUX BIIACTU-
BOCTEH caMe IMIMOPTHOT MPOAYKIILii.

© Hymna 1. O., Xpeorans O. b., 2019
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IMocTanoBka npodaemMu. OCKUIbKY HaOUIbIIE 3HAYEHHS OJSIT Ma€ JUIsl MPOLIECIB TEIIO0-
0OMiHY OpraHi3My JIOJIMHHU 3 HABKOJHILIHIM CEpeOBUIIEM Ta [yl 3a0e3MeYeHHs] HOpMaJIbHOT
TEPMOPEryJIsllii, BU3HAYEHHS ONTHUMAaJIbHUX IapaMeTPiB TEII03aXUCHUX BIACTUBOCTEN HATY-
paIbHUX Ta CHHTETUYHUX HAIOBHIOBAYIB Ul BUTOTOBJICHHS BEPXHBOTO JAUTAYOTO OJSATY €
BaXJIMBUM 3aBJaHHSIM.

AHaJI3 0CTaHHIX T0CTiTXKeHb i myOaikauniii. BiTun3HsHI BYSH] NPUAUIAIOTH 3HAYHY yBa-
I'y came IpOTHO3YBaHHIO TEMJI03aXMCHUX BIACTUBOCTEN 3UMOBOro ory [1] abo ocobnmBoc-
TAM HOTrO TEXHIYHOTO KOHCTpYIOBaHHS [2, 3, 4], oOrpyHTyBaHHIO BUOOpY IaKeTa MarepialiB
U1 BUTOTOBJIEHHSI TUTSIYOTO BEPXHBOTO OJATY, 30KpeMa KypTKU-pIOK3aKa /s ckayTa [5] abo
MaTeMaTUYHOMY MO/ICJIIOBAHHIO MEPEHECEHHs Teljla Kpi3b TeKCTHIIbHI Martepianu [6] Ta ¢i-
3WYHII MOJIeTi BU3HAYEHHS TEIUIOBOTO O1opy [7].

BunijieHHs1 HeOCHiPKeHUX YaCTHH 3arajibHoI npodjeMu. Ternao3axucHi BIacTUBOCTI
caMme HarlOBHIOBAUIB JIJIsl BATOTOBJICHHS BEPXHBOIO JUTAYOrO OJATY MPAKTUYHO HE BUBYEHI, a
PO3paxyHKH ONTHUMAaJIbHHUX IMapaMeTpiB LUX BJIACTUBOCTEN HOCATH (pparMeHTApHUIA XapakTep.

ITocTanoBKa 3aBAaHHA (MeTa cTaTTi). BU3HAUNTH ONTUMAaNBHI MapaMeTpH TeIJI03axuc-
HUX BJIACTUBOCTEH HATypaJbHMX Ta CUHTETMYHUX HAMOBHIOBAYIB JUIi BUTOTOBJICHHS BEpX-
HBOTO JTUTSIYOTO OJIATY.

Bukaaa ocHOBHOro Matepiany. 3HM)KEHHSI BTpaT TeIUla TUIOM JIIOJUHHU BUPAKAEThCS B
OUIBIIOMY CTYIEHI NP OUTBII HU3BKUX TEMIIEpaTypax MoBiTps. TemnoBTpaTi opraHismy npu
3HWKEHHI TeMIepaTypy 30BHILIHBOTO CEPEeIOBUILA 3pOCTAIOTh TUM IIBHUIIE, YUM MEHIII Te-
IUI03aXKCHI BIIACTUBOCTI OAATY. 3HMKYIOUM BTPATH TEILIa, OJAT 3MEHIIY€E TEIJIONPOIYKIIIO,
TOOTO IHTEHCUBHICTb OKUCIIIOBAJILHUX MPOLIECIB OPTraHi3My.

BepxHiii oasr — 11e Tiie4oBHil a00 MOSICHUI OJIAT, 32 BUHSITKOM OUTM3HSIHHUX 1 KOPCETHUX
BUpOOIB, a, BIIMOBIAHO, TUTSYMMA OJST — 11€ OJAT IJIs AIBYATOK 1 XJIOMUYMKIB, BIKOM JI0 18 po-
KiB [8]. Ha choronHimHiil 1eHb, pUHOK BEPXHBOTO JUTAYOTO OJATY € JOCUTh PI3HOMAHITHUM 1
HAMOBHEHUI BEIMKOK KUIBKICTIO MOJENEH, SKi PI3HATHCA MK COOOI0 TOBXKHHOIO, KPOEM,
IIMPOKUM CIIEKTPOM KOJILOpIB Ta HamoBHIOBauamu [9]. 3okpema, 0 BEPXHBOTO JTUTSIUOTO
omsary BimHOCATh KypTku. 3rigHo JACTY 2027 — 92 xypTka — 11e MIe40BUM BEpXHIH omir 13
pyKaBaMu, po3pi3oM abo 3acTiOKOI0 3rOpU JIOHU3Y, SIKUM YKPHBAIOTh TYJIYO 1 YaCTKOBO CTer-
Ha [8]. Pi3HOBUAOM KypPTKH € yXOBUK — CThOOAHa KypTKa a0 MajbTO 3 MPOKIIAAKOIO 3 ITyXO-
NIEPOBUM HAIIOBHIOBaueM a00 13 CUHTETUYHUX HEeTKaHUX marepiatis [10].

VYkpaiHChKUI pUHOK HACHYEHUH BUPOOAMHU SIK BITYUM3HSAHOTO (B1IOMi Ta MaJIOBIIOMI1 YKpa-
THCHKI OpeH/IM JAUTSYOro OJAry abo K TOBAapH, BIAIIUTI HA YKpaiHChKHUX (abpHukax Ta mpen-
CTaBJIeH1 OUIbII NIMPOKOMY KOJIy CHIOKMBAYiB Ha PEUOBUX PUHKAX), TaK 1 IMIOPTHOIO BUPOO-
HUITBa (BHUPOOM BIAOMHUX Ta M€ MAJOBIIOMHUX CBITOBUX OpEHIIB, L0 JOCTYIHI, B
OCHOBHOMY, B CII€LlIaJ1i30BaHUX OPEHI0BUX Mara3nHax).

Cepen HaWMOMyNAPHIIIUX IMIIOPTEPIB BEPXHBOTO JUTAYOTO OSATY MOKHA BUIUTUTH Ha-
crynHi Openu — Mariquita (ITonemia), Zeplin (Typeuuuna), Besta Plus (ITosbia), Piazza Ita-
lia (Itamist), United colors of Benetton (Icnanis), OVS kids (ITanis), Zara (Icnanist) Ta iHmi. A
HaAOUIbIII BITYM3HSAHI BUPOOHUKHU BEPXHbOTo auTsdoro onsary — Gusseva KIDS (m. JIbBiB),
Businka Dress (M. XapkiB), Berry Wear (M. ButineBe KuiBcbkoi 0611.), BoGi (M. Kuis), Cons
(M. bpoBapu, KuiBcbkoi 06:1.), FOHIop (M. XMenbHUIIBKUI) Ta 1HIII.

JIUTS4Mii o1T MOBUHEH BIAMOBIAATH pAAY CHEUU(IYHUX BUMOT, IO MOB’SI3aHO 3 aHATO-
MO-(1310JI0TTYHUMH 0COOIMBOCTAMU AiTeil. ToHKa Ta HDKHA HIKIpa JiTed MOke OyTH JIErKo
MOpaHeHa, a 1i 3aXucHi QyHKIIT Bil pI3HOMAHITHUX IIKIUIMBUX BIUIMBIB HABKOJIMIIHBOTO CeE-
penoBuILa OUTbLI cadKi, HDK Y JOPOCIHX.

BigHocHa noBepxHs LIKIpH B AiTel OubIla, HDK y 1opociux. Tak, Ha 1 Kr Baru MpuxouThCs
IOBEpXHi WKipK (cM?): y mopocioi momuan — 221, y 15-piunmx aireit 337, y 10-piunnx — 423, y
6-piuHOMY — 456, y HOBOHapopKeHuX — 704. BiTHOCHO BeJMKa MOBEPXHS IIKIPH 0OYMOBITIOE J10-
CUTh BENIMKY BiJJauyy TelUla JUTSYMM OpraHizaMoM. Pa3zom 3 1um, miBuUILEHA TeIUIOBiIAava
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MIOB’sI3aHa 3 BEJIMKOIO KUIbKICTIO B LIKIP1 IITeH KPOBOHOCHUX CY/IMH, OUTBII IIBUIKUM KPyroooi-
T'OM KpOBi Ta HEJIOCKOHAIICTIO HEPBOBUX MEXaHI3MiB peryssuii rera [11].

[kipa quTHHA 3HAYHO clalIle 3axHIlae OPraHi3M JAUTHUHU BiJ PI3KUX KOJUBAaHb TEMIIe-
paTypu HaBKOJMIIHBOIO CEPENOBMILA, PI3HOMAHITHUX TPaBM Ta MEXaHIYHUX IOIIKODKEHB,
HDK y topociioi moanHu. OKpiM 11bOT0, 3HaUHa Bara oJiry B yMOBax BEJIMKOT pyXJIMBOCTI -
TUHH Ta CJIa0KOT0 PO3BUTKY M 513, IPUBOAUTE JI0 TOTO, IO AUTSYUNA OPraHi3M J0BOJII IIBUJKO
BHUCH@)XYETHCSI T4 CTOMJIIOETHCS. 3BaXKarOUM HAa Taki O0COOJIMBOCTI MOOYIOBH Ta (PYHKI[IOHY-
BaHHS OPraHi3MY JUTHHH, BEPXHIM AUTSYUN OAST JUIsl AiTe€H MOBUHEH OyTH OUTBII TETUIUM Ta
JIETKUM, aHDK JUIS JOPOCIIHX.

Kpiii qutstyoro ofsry nmoBuHeH OyTH BUIBHUM, HE CKOBYBATH PYXIB IMTHHU, HE MOPYIIyBa-
TH KPOBOOOIr'Y Ta He BUKJIMKATH JedopMallii cKeeTa, OCKUIbKH KICTKOBAa TKaHWHA Yy JTel J0-
BOJIi JIETKO MiJJIAEThCS MEXaHIYHUM BIUIMBaM Ta AeopMyeThes. BepxHiil AuTs4nii 4T OBU-
HEH MaTH BHCOKY TeIUIOI30JIA1III0 Ta OyTH JOCUTH JerkuM. BpaxoByroui Bullle BKa3aHi BUMOTH,
TaKUil OJIAT MOBUHEH BKJIIOYATH BITPO3AaXUCHY TKAHHHY Ta TEIIO30JIALIMHY MPOKIAIKY.

TennoperynsuiiHi MEXaHI3MU TUTHHU € HEJOCKOHAJIMMM 1 MeperpiBaHHs A il oprasiz-
My TaK caMoO UIKIJIMBE, SIK 1 IepeoxosioKeHHs. [{iTh neperpiBaioTbesi He TUIBKHU BIITKY, a i
Y3UMKY, SIKIIO iXHII BEpXHii OJIAT HE BIIMOBIIAE TEMIIEPATypi MOBITPSI.

30HHU XOPOIIOTO caMOMOouyTTs (KOMPOPTY) TUTHHU Y BEpXHBOMY 01531 3a3BUYail criBma-
Jal0Th 3 TAKUMU METEOPOJIOTTYHUMH YMOBaMH, 32 SIKUX TEIJIOBI BTPATH BIANOBIIAIOTH TEILTY,
sIKe BUPOOJISETHCS OPraHizaMoOM (TEIJIONpOaAYyKIlii), TOOTO B OpraHi3Mi BCTAHOBIIIOETbCS TEIl-
JI0Ba piBHOBAara.

Tenno3axucHi BIaCTUBOCTI BEPXHBOTO JUTSIUOTO OJATY HANpPSMY 3aJieXaTh Bl TOrO, Ha-
CKUIbKM SIKICHO BOHM 3aXMIAIOTh OPraHi3M JUTHHHU BiJ HaBKOJIMIIHBOTO cepenoBuIna. Sk
BKa3aHo B Ta0u.1 , BTpaTu Teria 1o BCbOMY OpPraHi3My HE € OJJHAKOBUMH 1 IIPH MPOEKTYBaHH1
BEPXHBOTO OJIATY JJIS JIITEH CIiJ OUIbII AETalbHO PO3TISHYTH, SIKI YACTUHU TiJla BTPavdaroTh
JIOBOJII BEJIMKUNA BIICOTOK TEIUIA Ta MOTPEOYIOTh KPAIOro 3aXHCTYy.

Ta0mums 1
Xapaxmepucmuxa po3nooiny mensiogo2o NOMOKY 6 002HEHUX XA0NYi6
ma diguam 6 Cmati cnoxkow ma npu x00voi [11]

Tistnkn Tita Brparn .Terma y % 10 3arajabHol BTpa.TI/I Tijna
Xurommi | JiBuarta
B crTani cnokoro
Tymny6 20,1 23,6
BepxHi KiHIIBKH 13,5 13,7
Kucri pyx 4,3 6,3
Benpo + rominka 37,9 37,5
Crona 7,3 7,8
T'onoa 18,1 12,9
IIpu xoan0i
Tymny6 21,3 22,0
BepxHi KiHIIBKH 13,1 12,1
Kucri pyx 4,6 4,4
Benpo + rominka 40,7 44,0
Crona 5,6 6,4
T'onoBa 15,0 11,8

Sx BuaHO 3 Tabn. 1, y XJIOMIIB Ta AIBYAT JIOKAJbHI TEIJIOBI BTPATH MaOTh MOPIBHSHO
Onmu3bKi 3HaueHHs. HailOinbiri BTpaTu Teruia BUHUKAIOTh B 00macTi Tynyoa (20-23%), 6enep
ta romiku (37-44%), Bepxuix KiHIIBOK (12-13%) Ta ronosu (11-18%). Jlani nocnimkeHHs
CBIIYaTh MpPO Te, IO MPH KOHCTPYIOBAHHI BEPXHBOI'O AUTAYOTO OJATY BEIMKY YyBary CIij
3BepTaTH caMme Ha IIi MICIs, aJKe HeOOX1IHO 3pOOUTH Tak, 1100 TErIOBl BTpaTu Oyau MiHi-
MalbHUMH. Lle MOXKIIMBO JOCAITH 3a paXyHOK JOJATKOBMX MAaH)KETIB Ha pyKaBax Ta 3HHU3Y
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BEPXHBOTO OJIATY, IO YCYHE WMOBIpHE MPOHUKHEHHS BITPY, AOLUILHO Oyio 0 mependauutu
KaITIOIIOH, SIKMI 3aXUIaTUME T'OJIOBY AUTHUHH, 3pOOUTH LIeW OJAT OUIbII JOBrUM, 100 MpH-
KPUTH OUIbIIY YACTHHY TL1A JUTHUHHU.

[1inBuIIIeH] TETI03aXMCHI BIACTUBOCTI BEPXHBOIO IUTSUOTO OJITY € € TOJIOBHOKO BUMOTOIO
1010 MOTO SIKOCTI, SIKa IOBUHHA JIOCATATUCS HE 32 PAXYHOK BUKOPUCTAHHS BaKKUX, TOBCTUX Ta
HIJIBHUX TKAHUH OCOOMBUX CTPYKTYP, L0 NEBHOIO MIPOIO IMITYBaTUMYTh BJIACTHUBOCTI XyTpa,
a 3aCTOCYBAHHSM BIIIOBIHOTO TEIUIOBOMIALIIHOIO Matepiaiy (Mmip’s-1epo, CHHTAIOH Ta 1HII)
Ta BITPOCTIAKOT MPOKIAIAKH, TOOTO MPaBUILHUM Mi00POM MaTepiaiB MaKeTy OJIAry.

3aia 3a0e3MeUeHHs] BUCOKOI SIKOCTI BEPXHBOTO JUTAYOTO OJATY JOCUTh BEJIHKY YyBary
CJIil 3BepHYTH Ha BUOIp MOKPUBHOI TKAHWHH, aJDKE caMe Ha Hel MOKJIalaloThCsl JOCUTh BaX-
7uB1 (QYHKIIIT BEpXHBOTO OJATY — BOHA CIPUKMMAE OCHOBHE MEXaHIYHE HABAHTAXXECHHS, 3aXU-
11a€ AUTUHY BiJ BITPY, AOLILY TOLIO, @ TAKOXK MA€ 3HAYHE €CTETHYHE Ta JIEKOPAaTUBHE 3HAUECH-
Hs. 3BaXalO4yM Ha 1€, MOKPUBHA TKAHWHA JUIS BEPXHBOTO JUTIYOTO OJIATY, HE3AIEKHO Bij
BOJIOKHUCTOTO CKJIay, IOBUHHA OyTH HacamIepe MIHOO, 3HOCOCTIMKOIO, JIETKOI0, M SIKOIO,
MaJIo TOBITPONPOHUKHOIO, TIPOCKOIIYHOI0, HE TOBUHHA 3MUHATUCS, @ TAKOX, MOPS 3 LIUM —
3a (paKTyporo, KOJIbOPOM Ta MAJIOHKOM OyTH KpacHBOIO Ta MOJHOI0. He MeHI BaximBe 3Ha-
YEeHHsI Ma€ BUKOPUCTAHHS SKICHOTO TEIUIO30JIALIHHOrO MaTepiany. Bin mae OyTu Jierkum,
MOPUCTUM, ONTUMANIBHOI TOBIIMHH, 3 MaJOI0 TEIUIONPOBIIHICTIO Ta BUCOKUMH NPYKHUMH
BJIACTUBOCTSMHU IPU CTUCKAHHI. 32 PaxyHOK CBOEI CTPYKTYpPH TEIUIOI30JIALINHMI MaTepial
Mae 3a0e3neuyBaTH MOPIBHAHY HEPYXOMICTh (IHEPTHICTH) MOBITPS, IKUI B HBOMY 3HAXOIUTh-
cs. Jlanuii MaTepia 3aTpUMYy€e HaBKOJIO Tijla TUTHHH B MIOPIBHSIHO HEPYXOMOMY CTaH1 MEBHUN
ap MoBITPs, 3a0€3MeYyI0YH UM CaMUM HEO0OXi/TH1 TeII03aXUCHI BIACTUBOCTI.

Jl51s ipoBeieHHs JOCTIKEHHS OyII0 B3SITO /IBa 3pa3KH:

—3pa3ok 1 — KypTka 3 00’€MHUM HaTypajJbHUM Iip’SIHO-IIyXOBUM HamoBHIoBaueM (70%
nip’s Ta 30% nepa, 3riAHO 3 MapKyBaHHSAM Ha €TUKETII) CIpOro KOJIbOPY;

— 3pa30K 2 — KypTKa 3 00’€MHUM CHUHTETUYHUM TEKCTUIHLHUM HamoBHIOBaueM (100% mo-
Jiectep, 3riIH0 MAPKyBaHHS Ha €TUKETIIl) CHHBOTO KOJIbOPY.

MapkyBaHHs Ha BHYTpIIIHIN Ta 30BHIIIHINA €TUKETKaX BKa3ye Ha Te, L0 MaTepiall BepXy
Ta MAKIAIKA B 000X KypTkax — 100% momiecrep (puc. 1).

3pazok 1 3pazok 2

Puc. 1. 306niwmnitl 6ueisnd 00ciioxncy8aHux 3pazxie OUMAUUX KYPHOK

OOuaBi KypTku 0e3 XyTpa 1 HajieXaTh J0 TOBapiB ITAIIHCHKOTO JUTSYOTO OpeHay
OVS kids, mo peanizyerbes Ha TOB «API'O — TopriBenbHa Mepexxa» Ta HalleXaThb 10 BIKOBOI
Kareropii Big 3 10 6,5 pokiB

ExcnepumeHTanbHi JOCTIHKEHHS TPOBOAMIMCS B J1a00PaTOpii aHATIITUYHUX JOCIIHKEHb 1
BUIIPOOYBaHb MPOAYKIIIT HAYKOBO-TEXHIYHOTO LEHTPY MIATBEPIKEHHs BIAMOBIAHOCTI, CTaH-
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JAapTu3alii Ta BUIPOOyBaHb MPOIYKLIi JIETKOT MPOMHUCIOBOCTI M 3ac00iB 1HMBIAYyaJbHOTO
zaxucty A1 «Ykpmerprecrcranaapt» (M. KuiB, Ykpaina).

Jlist OLIHKY SIKOCT1 BEPXHBOTO JTUTSUOTO OJIATY, & cCaMe — KypTOK 3 00’€MHUM HAIOBHIO-
BayeM OyJI0 IPOBEICHO HACTYIIHI AOCHIIPKEHHS:

- BM3HaueHHs ToBIIMHU makery 3rimHo ['OCT 12023 — 2003 «Marepiaiay TEeKCTUIbHI.

[Tonotna. Merosa Bu3Hau€HHs TOBIUUHWY [12] ;

- pospaxyHok noepxHeBoi ryctunu 3a JICTY EN 12127:2009 «Marepiaiu TEKCTUIbHI.
Txanunu. BuznaueHHs Macu Ha OJMHUITIO TUIOIII 3 BUKOPUCTAHHAM MalIuX mpoo» [13]
3 BUKOPUCTAHHAM JaboparopHux enekTpoHHUX Bar «kADVENTORER» AR 2140 2 xi.;

- BHUMIPIOBaHHS MOBITPONPOHUKHOCTI BianoBigHo o I'OCT 12088 — 77 «Matepianu
TEKCTHJIbHI Ta BUpOOU 3 HUX. MeTo1 BU3HAYEeHHS MOBITPONPOHUKHOCTI» [14] Ha cTa-
HaapTHoMY npuiani BIITM-2;

- BM3HAYE€HHs BMICTY CKJIaJHHUKIB cupoBHHHOTrO ckinany 3a JACTY 4057 — 2001 «Mare-
pianu TekcTuibHI. MeTton inenTudikaiii Bojgokon» [15];

- po3paxyHOK cymapHoro TeruioBoro omnopy 3rimHo 'OCT 20489 — 75 «Matepianu s
ozAry. MeTo1 BU3HAaYeHHsI CyMapHOI'0 TEIUIOBOTrO onopy» [16] 3a gonomororo npumia-
ny IITC-225 (MT-380).

Jlnist XapakTepUCTHKH TEMJIO3aXUCHUX BJIACTUBOCTEN BHM3HAYAIOTh CyMapHUM TEIIOBHMA
omip, sxuil BKasye Ha naainns Temueparypu (° C) npu npoxomkenni uepes 1 M? BupoOy naHoi
TOBILMHYU TEIUIOBOrO MOTOKY MOTYkHicTio 1 Br. Ilpunan npusHaueHuil uis BUMIpIOBaHHS
CYMapHOTO TEIJIOBOTO OMOPY 5K MOKAa3HUKA TEIJIO3aXHUCHUX BJIACTHUBOCTEH B YMOBAX TEIJI00-
O6Miny 3 HaBkoJHMIIHIM TOBITpsiM 32 [OCT 20489-75 nnst TKaHUH, HETKAHUX MOJIOTEH, IITY4-
HOTO XyTpa, HATYpaJIbHOTO XyTPOBOro HamiBpaOpHKaTy, XyTpsHUX IUIACTUH HA IITY4YHii oc-
HOBL. MeTroa mojsirae y BUMIPIOBaHHI 4acy OXOJOJDKEHHS IUIACTUHU IMPHJIAAy B 33JJaHOMY
IHTEepBaJll IIepenaiB TeMIepaTyp MK MOBEPXHEIO IJIACTHHH, 130JbOBAaHUM MaTepiajoM abo
MaKeTOM 1 HaBKOJIMIITHIM MOBITpsiM [16].

Jlnist cTBOpEHHS M1l MPOOOI0 MOBITPSHOTO IIAapY TOBIIMHOIO 5 MM CIYKUTh TEKCTOJIITOBE
KUIbIIE, IKE BCTAHOBIIIOETHCS HA KOPITyC MpHiiaay 6e3 KOHTAKTY 3 IIACTHHOIO. FanLBaHOMeTp
3 quQepeHIianbHOI0 TEPMOMIAPOIO. CITYXKUTH JUIS BHUMIPIOBAHHSI Iepenaay TeMmepaTyp Mix
MOBEPXHEIO IJIACTUHU 1 HABKOJIMIIHIM MOBITPSIM. TPUBAIICTh OXOJIOJUKEHHS IMJIACTUHU MK
KOHTPOJIbHUMHM TOYKAMHU IIKAIM rajlbBAHOMETPa BHU3HAYAIOTh CeKyHaoMmipoMm. Jlis 3amo6i-
raHHS BIUIMBY CTOPOHHIX MOTOKIB MOBITPS Ha OXOJOPKEHHS HArpiBajbHOI IUNIACTHHU B yMO-
Bax MPHUPOJHOI KOHBEKLIi Ha CTOJI MpUJIaJy HABKOJO HArpiBajibHOI IJIACTUHM BCTAHOB-
JIIOIOTh YOTHPH TaHeli 3 OPraHiuHOTo CKJIa, 10 YTBOPIOIOTH KaMepy CHOKIHHOTO MOBITPSI.

[lepen moyatkoM BUNPOOYBaHHS HarpiBajibHy IUIACTHHY HArpiBaroTh 1 OXOJIOMKYIOTh YO-
TUpU-TI'ATHh pasiB. [loTiM BU3HAuUaIOTh yac ii OXOJO/PKEHHS HE MEHIIe TpboX pasziB. Jloci-
JDKEHHS TIPOBOIMITMCS TPU a0COJIOTHUX 3HAYEHHSAX TEMIIEpaTypu MOBITPs B IPUMIILIEHHI, Bij
18 o 25 ° C ta mpu BigHOCHIN BojorocTi moBitps (65 £ 5)% [16, 17].

3pa3ku KypTOK BCTAaHOBWJIM Ha MPHIIAZ1 JIMIBOBOIO CTOPOHOIO JIO MOBITPSIHOTO IMOTOKY.
Jlani npoBOAMTHCS HArpiBaHHs IUIACTUHU MPHIIAAY 3 MPOOOIO 10 JOCATHEHHS Mepernaay TeM-
nepatyp 60°C (pi3HHLI TeMnepaTypH MIACTUHU 1 MOBITPSHOTO MOTOKY), MICJIS YOTO €NEKTPO-
HarpiBau BIJKJIFOYAETHCS BiJl MEPEXki 1 BMMKA€ETHCSI BEHTUIIATOP.

Jlnsi BUPIBHIOBAHHSI TEMIIEPATYPHOTO MOJIS IJIACTUHA MPUIAAY OXOJOKYETHCS 10 Mepe-
naay temmeparyp 55°C, micis IbOTO BKIIIOYAETHCS CEKYHAOMIP 1 (IKCYeThCsl 4ac 0XOJIO-
JDKEHH$ IIJIaCTHHU 10 nepenary temneparyp 45°C.

®DoTO MpOBEIEHHS EKCIIEPUMEHTY 300pa’keHO Ha pHcC. 2.
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Puc. 2. Busnauenna nokasHuka cymapno2o meniogozo onopy 3paska 1
3a 0onomoezoro npunady IITC-225

Yac oxono pkeHHs TIacTHHU 1 3pa3ka (mip’ssHO-IyXOBH HanoBHIOBaY) ckiaB 1367 c., a 2
3pa3ka (CHHTETUYHUI TeKCTUIbHUI HanoBHIOBaY) — 1433 c. Ilicas npoBeneHHs BUNpoOyBaHb
BiOyBanach 00poOKa OTpUMaHUX Pe3yabTaTiB, 3rinHO 3 hopMynamu 1-5:

Temn oxo10KeHHS, 1 00YUCITIOITH 32 (HOPMYIIOIO:

LnN, - LnN, .
m= A ,C ! (1)
T
ne In N; ta In Ny — HatypanbHi Jorapudmu MoKa3HUKIB ragbBaHoMeTpa N, 10 BIAMOBIIAIOTH
iHTepBany mnepenany temmeparyp 55 — 45 °C; T — cepeaHiii yac OXOJIOJKEHHS TUTACTUHU
Npujaay B 3aJaHOMY IHTEpBaJll IepenaiiB TEMIEparyp, C.
Cymaphuii TeroBuii omip Reyy, IpoOu po3paxoByrOTh 3a (OPMYIOIO:
E 20
R.. = ,M°C/Bt (2)
M @.K(m-B-E)
ne @ — dakrop npudopy, Jx/( M*°C); B — monpaska Ha PO3CiIOBaHHS TEILIOBOTO MOTOKY B
npuna, ¢'; K — xoeQillieHT, SKuii BpaxoBye pO3CiFOBaHHS TEILUIOBOTO MOTOKY B Mpooi; E —
KOE(IIIIEHT, 110 PO3PaxOBYETHCS 32 GOPMYIIOIO:
e 3G,
3C, +C,
ne C; — moBHA TEIOEMHICTh TiacTunu, [[x/°C; C2 — mMOBHA TEMIOEMHICTH TPOOH, 110 PO3pa-
XOBYETHCS 32 HOPMYIIOIO:

)

3
C,=L675-10"-q-S, Ix/°C (4)
ne 1,675+ 103 — nuToMa TemIoeMHicTh MaTepianiB opraniganoro noxomkenns, Jx/xr °C; g —
TIOBEPXHEBA IUILHICTH IPOOH, KI/M?; S — IIIOMA IUIACTUHH, M,
K — koediuieHT, sskuii BpaxoBY€e PO3CIFOBaHHS TEIUIOBOTO MOTOKY B MPOO1 PO3PaXOBYETHCS
3a hopmyroro:
0,6

s
)
d

ne d — giameTp riacTUHU Npubopy, MM; b — TOBILIMHA, MM.

K=04+ (5)
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OTtpumaHi pe3yabTaTH TOCIIIKEHb, 110 CTOCYIOTHCS OLIHKH SKOCTI BEPXHBOTO JAUTSIYOTO
OJIATY 3Be/ieH1 B Ta0m. 2.

Tab6mums 2
Brnacmusocmi nanosrnrosaua Oﬂ}l 6UCONIOBIIEHHA 6EPXHbOCO Oﬂmmtozo 00}12)/
TemoBwuii onip
Hassa IMoepxHeBa TommHa, HosiTponpo- . BiIHOCHUH
HAIOBHIOBaYa/ veTHHA. At M HUKHICTB, CyMapHuit .
BOJIOKHA ¥ ’ M3 /m2e CymapHuH
M>°C/Br
[Tip’ sHO-TTyX OB 351,6 12 6,9 0,39 0,325
CunTeTUYHHUI 838,6 16 9,5 0,41 0,256

*V mepepaxyHKy Ha TOBIIMHY ITaKeTa HarmoBHIOBa4a 10 MM.

3pa3ku TUTAYMX KypTOK 13 00’€MHUMH HAlOBHIOBaYaMU BIIPI3HSAIOTHCS 32 TOBIIMHOIO Ia-
KeTa — B 3pa3ka 2 (CUHTETUYHUH TEKCTHJIbHUI HAIIOBHIOBAY) Ma€ TOBIIMHY 16 MM, 1110 Ha 4 MM
Outble, HDK B 3pa3ka 1 (mip’sHO-IIyXOBHI HalOBHIOBau), TOBIIMHA SKOTO CTAaHOBUTH 12 MM.
Pa3oM 3 UM, CyTT€Ba Pi3HUIA MOMITHA i B 3HAYEHHSAX IMOBEPXHEBOI rycTuHM — 838,6 r/M* B
3paska 2 Ta 351,6 r/mM* — B 3paska 1. MosHa nependaduTy, o 3a paXyHoK OUIbIIOT MOBEPXHE-
BOT I'YCTHMHU KypTKa 3 CHHTETUYHUM TEKCTHJIbHMM HAIlOBHIOBaueéM MaTHMe OUIbIIY Bary, IO
3HAYHOIO MIpOIO CKOBYBAaTHME PYXH JUTHHU Ta CTBOPIOBAaTUME Tl BITUYTTS AUCKOMOPTY.

3Ha4yeHHs IOKAa3HMKA MOBITPONPOHUKHOCTI € HAWHMXKYMM JUisf 3pa3ka 1 — KypTKH 3
ip’sTHO-ITyXOBUM HAINOBHIOBAaYeM, LI0 Ja€ i 3MOry HalKpallle BUKOHYBAaTH CBO€ (DyHKIIIOHA-
JbHE NMPU3HAYEHHS, a CaMe — 3aXHUIIATH JUTHHY BiJ 3HAUHUX BTPAT TEIUIAa Ta BIUIMBY HABKO-
JMILIHBOTO CepefoBUINA. TakoX, MPH PI3HUX 3HAUEHHSIX TOBLIMHU Ta MacH MakeTa, BIIHOCHI1
MOKa3HUKM CYMapHOTO TEIUIOBOTO OIOpY 3HAaXOAATbCs Maibke Ha OJHOMY piBHI
0,325 M*°C/Br B 3paska 1 ta 0,256 M*°C/BT B 3paska 2.

Bu3HaueHHs OoNTHUMalbHUX MapaMeTpiB TEIUI03aXMCHUX BIIACTUBOCTEH BEPXHBOIO JTUTS-
YOro OJsry 3 pi3HUMH HANOBHIOBayaMH Bijl IOBEPXHEBOI I'YCTUHHU Ta MOBITPOMPOHUKHOCTI
300pakeHo Ha puc. 3 Ta 4.

7.3
7,2

7,2 ®
RS y = -4E-05x? + 0,0364x - 0,7064
= R2=0,9776 .
S L e ® 71
=L e
£ e
s 7
jas]
= 6.9 |
Z 69 .
a9
g 6,8 .
£ 68 >
29
g 6,7

6,7 .

6,6

310 320 330 340 350 360 370 380 390

MOBCPXHCBA I'yCTHHA, r/ M2

Puc. 3. 3anesicnicmo nogimponpornuxnocmi Oumsayoi Kypmxu 3 nip stHO-nyxo8um
HanosHiogauem (3pazox 1) 6i0 nogepxmnesoi 2ycmunu nakema
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9,75 9.7
9,7 o

9,65 9.6

9.6 y=1E-05x2- 0,0148x + 14,285 4
2=(,9541
9,55

9’5 ........u"" J 9’5
9,45
: .
035 | gy e

9,3 )
9,25

HOBITPONPOHKMKHICTB, IM>/M%C

760 780 800 820 840 860 880 900
MOBEPXHEBA I'yCTUHA, T/M?

Puc. 4. 3anexcnicms nogimponponuknocmi Oumsauoi Kypmku i3 CUHMEMUYHUM MEeKCMUTbHUM
HanosHiogauem (3pazox 2) 6i0 nogepxHesoi 2ycmunu nakema

JlaHi 3aJ1€)KHOCT1 ONMUCYIOThCS BiAMOBIIHUMU MaTEeMaTUYHUMU PIBHSHHSAMH Ta MalOTh Be-
JIMK1 3HaUeHHs Koe(illieHTa KOHKOpAaIii.

Mo>kHa nependayuTy, o piBeHb CyMapHOIO TEIUIOBOTO ONOPY 3aJIeKUTh Bifl MOBITPOTI-
POHMKHOCTI IIaKeTa HANOBHIOBaua. UMM MEHIIA TEeIJIONPOBIHICTh, TUM BHILIUI pIBEHb TEI-
0BOTO omopy. MIMOBIpHO, BaMBe 3HAYEHHsS B OIIHII TEIUIOBMX BJIACTUBOCTEil Bimirpae
00’eMHa CTPYKTypa HalOBHIOBaua. SIKIIO HANOBHIOBAY XapaKTEPU3YEThCS HASBHICTIO BEJIH-
KO1 KUIBKOCTI KPYIMHOPO3MIPHUX MOp, II0 OOYMOBIIIOE BHUCOKY MOBITPOIPOHUKHICTH Yepes
BUIbHE MPOXOJDKEHHS IOBITPS Yepe3 MaKeT HAlOBHIOBa4a, TO TEIUIOBUH omip, TOOTO 31aT-
HICTb YTPUMYBATH TeIJI0, Oy/e HU3bKHUM. | HaBmaku, MUIbHA CTPYKTYpPa 3 HAABHICTIO BEIMKOL
KUIBKOCTI IpiOHOPO3MIpHUX 200 PI3HOPO3MIPHUX MOP XapaKTEPU3yBATUMETHCS HU3BKOIO I0-
BITPOIPOHUKHICTIO Ta BUCOKUM TEIJIOBUM ONOpoM. Tak, mip’si CKJIAAAa€ThCs 13 TOHKUX BOJIO-
KOH, a Iip 10 BJIACTHBA HAsBHICTh TOBCTOrO cToBOYpYy. MOKHa nependayuTH, 10 Taka CTPYyK-
Typa YTBOPIOE BEJHMKY KUIBKICTh DPI3HOPO3MIPHHMX "MOBITPSHUX Kamep', 3aBISKH YOMY
3a0e3MeuyeThCsl XOPOIIM piBEeHb YTPUMYBAHHS TEIUIa Ta BIANOBIIHA TEIUIOI30JIALISA BiJ TEM-
IepaTypy HaBKOJIMIIHBOTO cepenosuina [18].

BucHoBkHM BignoBinHo 1o crarrti. OTKe, 3pa30K IUTAY0I KypTKU 3 HAIIOBHIOBAYEM ITyX-
Nepo IpU MEHIIN TOBIIMHI Ma€ HAHMEHIIUH PiBEHb MOBITPONPOHUKHOCTI, 1110 3a0e3neuye i
Kpallli TeII03aXUCHI BIaCTUBOCTL. BUIMii piBeHb MOBITPOIPOHUKHOCTI BIACTUBHH 2-My 3pa-
3Ky 3 CHHTETUYHUM HAlOBHIOBAYEM IpH TOBILIKHI MakeTa 16 MM.
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DETERMINATION OF THE OPTIMAL PARAMETERS
OF THE HEAT-SHIELDING PROPERTIES OF NATURAL AND SYNTHETIC
FILLERS FOR CHILDREN'S OUTERWEAR PRODUCTION

Urgency of the research. The main functional property of children's outerwear is a heat-shielding property. The re-
search of the heat-shielding properties of natural and synthetic fillers for children's outerwear production is quite multifacet-
ed, complex and insufficiently studied question. This is due to the fact that for the manufacture of children's outerwear new
fabrics for the top and lining, as well as fillers of various materials are used.

Target setting. Determination of the optimal parameters of the heat-shielding properties of natural and synthetic fillers
for children's outerwear production is an important task, since the greatest value of clothing is for the processes of heat ex-
change of the human body with the environment and to ensure normal thermoregulation.

Actual scientific researches and issues analysis. Considerable attention has been paid to the prediction of the heat-
protective properties of winter clothing or its construction, the substantiation of the choice of a package of materials for the
manufacture of children's outerwear, mathematical modelling of the heat transfer through textile materials and to the physi-
cal model of thermal resistance determination.

Uninvestigated parts of general matters defining. The heat-shielding properties of natural and synthetic fillers for the
outerwear of children are practically not studied, and the calculations of the optimal parameters of these properties are
fragmentary.

The research objective. to determine the optimal parameters of the heat-shielding properties of natural and synthetic
fillers for children's outerwear production.
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The statement of basic materials. It was found that the heat-shielding properties of children's jackets with feather-down
and synthetic textile filler depend on the type of filler, thickness, surface density and breathability of the clothing package.

Conclusions. Children's jackets with feather-down filler with a smaller thickness have the lowest level of breathability,
which provides them with the best heat-shielding properties. The higher level of breathability inherent in a children's jacket
with synthetic textile filler with a significantly greater thickness of the package can provide high levels of the heat-shielding
properties.

Mathematical equations to determine the optimal parameters of the heat-shielding properties of natural and synthetic
fillers for children's outerwear production are suggested.

Keywords: filler, children's outerwear; jackets; heat-shielding property.
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