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PO3POBKA TPUKOTAXXHUX BUPOBIB ANA AIBUAT
3 OBMEXXEHMW MOXX/TUBOCTAMMW

Mema. Po3pobka konekyii mpukomaxHux supobig noscikO0eHH020 BUKOPUCMAHHS, Ujo 0OHOHYACHO
€ adanmosaHum 018 dimeli 3 0bMexeHUMU PI3UYHUMU MOXAUBOCMAMU [ 8i0n08i0ae Cy4acHUm
MOOHUM meHOeHyisM, ma subip mpukomaxHo20 N0I0MHa 015 ix 8UPOOIeHHS.

Memoodu. JlocniOxeHHA cmpykmypHUX Xapakmepucmuk, nepensiemeHHs ma i3uko-mMexaHiYHuUx
Xapakmepucmuk mpukomaxHux noJomeH 8UKOHYB8AJI0Cb eKCchepuMeHMaabHUMU Memoodamu 3a
cmaHdapmHumu mMemooukamu. [na susHavyeHHsA ocobaugocmell KOHCMpyKyii o0s2y 045 dimel 3
0bMexXeHUMU MOXIUBOCMAMU 6y/1U BUKOPUCMAHL GHANIMUYHI Memoou OOCAIOKeHHS ICHYH4020 0052y
ma ymo8 U020 ekcniyamayil.

Pezynomamu. AHaniz puHky supobig 0s1:a dimeli 3 0bMexXeHUMU MOX/AUBOCMAMU 00380/1U8
8cmaHos8uMU, Wo pUHOK YKpaiHu 3HaG4HO HaNOBHUBCA 8UPObamu peabinlimayiliHo2o NPU3HaYeHHs,
00Hak acopmumeHm 8upobie 3 cneyianbHUMU PYHKYIOHAIbHUMU | KOHCMPYKMUBHUMU e/ieMeHmamu,
wo 3abe3sneyye koMgopm i camocmiliHicmes nNpu BUKOHAHHI pi3HUX Nobymosux Oili, € 0bMexeHUM.
Kpim mozo, € 3HayHa nompeba 8 MoOHOMY npugabsiugomy 00A3i, 014 pi3HUX 8unadkis 8 xummi:
8i0no4uHkKy, cesma, pobomu, akuli 6u mas sckpase Kobopoase 03006/1eHHS, cnpusg camocmitiHocmi
y 3abe3neyeHHI( c8020 308HIWHbLO20 8U2/1A0Y, cOyianbHil adanmayil, nokpawyysas camono4yymms,
ncuxo-emoyiliHuli cMaH ma enesHeHicme 8 cobi. Po3pobsieHo kosekyiro supobis, ujo ckadaemecs 3
HaubuU1bw nonyaspHUX XIHOYUX 8Upobi8: CYKHSA, WMaHu, cnioHuys, 61y3ka, npu YoMy ocobausicmro
KOXHOU MoOesli € MOX/IUBICMb 83dEMO3aMiHU 8upobis. JaHi supobu € adanmosaHum 014 dimeli 3
obMexxeHUMU PI3UYHUMU MOXIUBOCMAMU ma 8i0no8idarome MOOHUM MeHOeHY M.

[posedeHi docniOxeHHS CMpyKmMypHUX Xapakmepucmuk ma ¢i3uko-mMexaHiYHUx eiacmusocmel
MpuUKomMaxHux nosomeH 003804uU/U 8ubpamu 0/19 8U20MOB/IEHHA KOJeKyil supobig noJomHo
nepensiemeHHsa 271adb 3 8MICMOM e/1[acmoMepHOl HUMKU, AK make, wjo 8i0nogidae sumo2am
nosimponpoHuUkHocmi, Halikpawje 36epieae cgol AIHIUHI po3Mipu 8 YUKl HABAHMAXEeHHS-
po3saHmMaxkeHHs ma nicaa 6azamopas3osol 8071020-mensi080i 06pobku.

Mpaxkmuuna sHaYumicme 3anNponNoOHOBAH( 8UPOOU pOo3WIUPHOME acopmumeHm 0052y 0415 dimel
3 06MexXeHUMU I3UYHUMU MOXAUBOCMAMU Ma hidsulyyroms ix 3py4Hicme npu ekcnayamayii. Ha
OCHOBI ekcnepuMeHmMasbHUX 00Cai0XeHb MPUKOMAXHUX NOJIOMeH 8U3HAYeHO ONMUMAbHUU 8apiaHm
NoJIOMHA, W0 8 KOMNJIEKCI CnpusmumMe nid8uweHHro akocmi xumms dimeli 3 ocobausumMu nompebamul.
Knrouoei cnoea: iHkro3usHUl Ou3atiH, 0052 015 dimeli 3 0bMexeHUMU MOXAUBOCMAMU, MPUKOMAX,
i3UKO-MexaHi4YHI xapakmepucmuku, napamempu cmpykmypu.

DEVELOPMENT OF KNITTED CLOTHES FOR GIRLS WITH DISABILITIES

MELNYK L.M., KYZYMCHUK O.P., PAVLOVA A.C.

Kyiv National University of Technologies and Design, Ukraine

Goal. Development of everyday clothes in modern fashion trends adapted for children with disabilities
and the choice of knitted fabric for their manufacturing is the goal of this work

Methodology. The study of structural characteristics, interlooping, and physical and mechanical
characteristics of knitted fabrics were performed according to standard methods. Analytical research
methods of existing clothes and conditions of its operation were used for the identification of design
features of garments for children with disabilities.
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Results. The market analysis of garments for children with disabilities revealed that the Ukrainian
market of rehabilitation products has significantly grown, but the products range with special functional
and structural elements that provide comfort and independence in performing various household
activities is limited. In addition, there is a significant need for fashionable attractive clothing for different
occasions in life: leisure, holidays, work; that would have a bright color, promote independence in
appearance ensuring, social adaptation, improve well-being, psycho-emotional state and self-confidence.
The clothes collection consisting of the most popular women's products: dress, pants, skirt, blouse has
been developed within this work. The feature of each model is their interchangeability. These clothes
are adapted for children with disabilities and meet fashion trends. Studies of structural characteristics
and physical and mechanical properties of knitted fabrics allowed to recommend a plain knit fabric
with elastomeric thread for adaptive clothes manufacturing. It is because this fabric structure meets
the requirements of air permeability and has got best retains its linear dimensions in the cycle of
loading and unloading as well as after repeated wet-heat treatment.

Practical value. The offered products expand the clothes range for children with disabilities and
increase their usage convenience. The optimum variant of a knitted fabric is defined on the basis of
experimental researches which in a complex will promote the life quality for children with special needs

Keywords: inclusive design, clothing for children with disabilities, knitwear, physical and mechanical

characteristics, structural parameters.
Bcmyn.

flk cBigYaTb  CTAaTUCTUYHI  AaHi, PpiBeHb
iHBanigm3auii B CBITi cknagae Oinblie, HiX
MinbApg nrogew [1]. Mig iHBaniAHICTIO pO3yMitoTb
PI3HOMaHITHI NOpPYLLEHHS, 0bMeXKeHHs
aKTMBHOCTI | MOX/IMBOCTI y4acTi NeBHOI KaTeropii
NHOAEN B XXUTTI CyCMiNbCTBa, MPUYOMY Lie ABULLE
nputaMaHHe Oyab-akin Aep>xasi. B YkpaiHi
KiZIbKICTb /IF0Zlel 3 iHBanigHicTio ckaagace 6,1%
Bif, 3arasibHOI Ki/lbKOCTI HAaCeNeHHA i YNCNO Le
3HAYHO 306iNbLUYETLCA 3 KOXHUM POKOM. Taka
TEHAEHLA NMOACHIOETbCA He TiIbKW HayKOBMM
NPOrpecomMm, KU A03BONAE MOAOBXUTN XUTTA
NMOAEA 3 XPOHIYHMMW  3aXBOPHOBaAHHAMMY,
NiABULWMTA BIACOTOK BUXXMBAHHSA MICAA TPaBM.
3a cnoBamu MeAMUYHUX MpauiBHUKIB, 3HAYHUI
BiJCOTOK 0OCI6 3 iHBanNigHICTO CKAajaroThb
Aitn — 167 Tnc. abo 2% Bij yCbOro AUTAYOrO
HaceneHHa [2]. B 3B'A3Ky 3 LUWM Ha CbOroOAHiI
IHBaNAHICTb PO3rNAAAETLCA AK CTaH >KUTTA.
Jlroan 3 iHBaNiAHICTIO MatoTb Ti XX NOTpebu B
HaBYaHHI, PO3BUTKY HaBMYOK, EKOHOMIYHIN Ta
coujanbHiv 6e3neui, Ak i byab-AKa iHWa Pi3nyHO
3p0poBa ocoba. Came TOMY B MVMHYIOMY CTOPIYUYi
BUHWKNO MOHATTA «iHKAKO3MBHUA AU3aNH» —
NPOEeKTyBaHHA NPOAYyKTiB abo nocayr, wo 6yam 6
AOCTYMHI ANA SKOMora 6inbLUOT KiIbKOCTI oAen
6e3 HeobXiAHOCTI B creLianbHi aganTauii abo
ocobanBoro amsanHy. MNpuHUMN PiBHUX NpaB
nepepbayag, Wo notpebu BCix 6€3 BUKNHOUEHHS
0Cib MatoTb 3HaUeHHs | BCi 3acO0bun HeobXigHO
3acTocoByBaTM AN 3abe3neyeHHs  PiBHUX
MOXJIMBOCTEN KOXHOT NHOAVHN. [INf JOCATHEHHS
piBHOMpPaBHOI y4acTi Atojen 3 o0bMexXeHUMM
MOX/IMBOCTAMM B YCixX chepax XUTTERIANbHOCTI
NIOANHN  HeAOCTaTHbO 3axOAiB  TiibKM MO
BIAHOBNEHHIO iX Mpaue3aaTHOCTI. 3HauyHy
pO/ib cepes, iHLWMX 3ax04iB, WO 3abe3neuyroTb
MOBHOLIHHICTb CYCMiNbHOrO >XUTTA AtOAEN 3
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iHBaNiAHICTIO, Biflirpae CTBOPEHHSA BUPOOLIB, LLO
OAHOYaCHO BIANOBIAAOTE  GYHKLIOHANbHUM
3anuTam aroger 3 ocobameumm notpebamu Ta
Cy4YaCHUM MOAHWUM TeHAeHuiam [3].

Mocmanoexa 3aedaHHA.

[HBanigHICTb B AUTAYOMY BiLi HaKbiNbL
YacTo CNpPUUYMHEHa AUTAYUMM LepebpanbHUM
napanivem (ALM), po3noBcloAXeHICTb AKOro B
YKpaiHi Ta €Bponi cknagae 2-3 antuHm Ha 1000
HOBOHapozaXeHux. B ycix Bunagkax AU - ye
KOMMNAEKC MopyLeHb, KAIHIYHUM CUMATOMOM
AKOrO € CMacTUYHICTb, WO BMJ/MBAE Ha 34aTHICTb
0cobu pyxaTuchb, NiATPUMYBATH piBHOBAry, TO6TO
€ nNpobnemun 3 KOHTposneM M'A3iB. B apeskux
BMMazKax € NpobaemMun 3 KOHTPONEM BUAINEHHSA
CMHW. [1posABM 3axBOPIHOBAaHHA PI3HOMaHITHI
i 3anexatb Big ¢dopmu ALM: Big notpebu
B CTOPOHHIN A0OMNOMO3i YNpPOAOBX BCbOro
XUTTA A0 34ATHOCTI XOAUTW 3a AOMOMOrOH
cneuianbHMX 3acobiB abo 6e3 Hux. BignosigHo
8o Cuctemn knacudikauii BEMKMX MOTOPHUX
dyHkuin (1997p.), cTyniHb PO3BUTKY MOTOPWKM
Ta OOMEXEHHs PyXiB B MOBCAKAEHHOMY XUTTI A/
5 BikoBMx rpyn nauieHTis 3 ALIMN: go 2 pokis, Big
2 no 4 pokis, Bif 4 f0 6 poki., Big 6 40 12 pokiB,
Big 12 fo 18 pokiB BUAINAIOTL 5 PiBHIB PO3BUTKY
BE/IMKNX MOTOPHUX PYHKLUIN: | — xoaiHHA 6e3
obmexeHb; Il — xosiHHA 3 obmexxeHamuy; Il —
XOAIHHA 3 BUKOPUCTAHHAM PYy4YHMX 3acobiB ans
nepemiweHHs; IV — camocTiiHe nepemileHHs
obmMexeHe,  MOXYTb  BMKOPWCTOBYBAaTUCh
MOTOpPM30BaHi 3acobu nepecyBaHHs;, V -
NMOBHa 3a/1eXHICTb Big oTouyroumx [18]. Y giten
PaHHbOTO BiKy AOCTAaTHbO BUCOKMIW MOTEHLian
rONI0OBHOrO MO3KY 0 pereHepaLiii, TOMy yCyHEeHHS
Bag [AUIM noumHatoTb skomora paHiwe. Lle
KOMMeKCHa poboTa, METOK SIKOI € He TiIbKK
NOJIMWeHHA caMOoMouyTTd, a W ajanTauis Ao
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BMMOF Cy4aCHOro CBIiTy, MOJIMWEHHA AKOCTI
XUTTA.

binbla yactmHa aiten 3 ocobanemmm noTpebamm
BeAYTb JAOCUTb 3aMKHEHWM Cnocib XuTTs,
NPOBOAAYN 3HAYHY YaCcTUHY Yacy Baoma. Bce
Le 0byMOBAEHO PAAOM MPUYMH, LLLO 3aBaXatoTb
nepecTynuT Ba>IMBWIA MOPIr couianisauii,
FONIOBHI 3 AKMX: HEAOCTaTHIM  PO3BUTOK
IHPPaACTPYKTYypn Manamx MICT Ta CiIbCbKUX
nocefieHb, HEeNpPUCTOCOBAHICTb aPXITEKTYPHMUX
cropya, ANs nepecyBaHHA B Bi3Kax-KOAACKAX,
MiHiMasbHa KiNbKIiCTb ajanToBaHOro
MYHILMNAAbHOrO cChewiaslbHOro TpaHCMNopTy
Towo. OgHak Bce yacTiwe B 3acobax MacoBoi
iHbOopMaL,ii 3ycTpivaroTbCs MaTepianun nNpo Aiten
3 IHBaNIAHICTIO, AIKi HE TiINbKM MPItOTb, @ 11 BeAyTb
aKTMBHWIM cnoci6 XunTTa. BoHW TaHUtOKOTL Ha
Bi3Kax-Kosifickax, 6epyTb yyacTb y rpOMaACbKOMY
XUTTI KpaiHW, 3aMaroTbCA akTUBHUMW BUAAMU
cnopty Towo. TobTo, He3Baxkaroum Ha CBOI
®i3NYHI - BIAMIHHOCTI, NtoaAn 3 OoBbMeXeHUMHU
MOX/MBOCTAMM  MOTPebytoTb  couianbHOI
afantauii i BU3HaHHA AK Byab-AKa iHLa NH0ANHA.
Ix ocobamBi NOTpebu B €CTETUYHOMY, FrapHOMY
04A3l MaroTb BUpIlWaNbHE 3HAYEeHHs A4S
NOJIMLWEHHS AKOCTI iX XunTTa [4, 5].

3HanTK oasr Ana Aen 3 0CoBAMBUMU
notpebamm He Tak npocTo. Peui, KynneHi B
3BMYAMHOMY MarasuHi, 3a3BMYail JOBOAUTLCA
nepewmuBatn. 3a KOPAOHOM BUTOTOBNEHHAM
afanTMBHOIO OAATY 3aiMarOTbCs P KOMMAHIN,
Hanbinbwumn 3 sakmx € «Silvert's» [6], Easy
Access Clothing [7], Professional fit Clothing
[8], Towo. [laHi BMPOGHMKM NpeacTaBAAOTb
OAAT NEPEBAXHO ANS AOPOCAMX, YaCTO B CTUAI
«YHi-CeKC», OCHOBHa 3aZjaya AKOro € BUKOHAHHSA
NeBHUX PYHKLiN.

Pa3om 3 TMM fOBeA€eHO, WO 30BHILLHIN BUTNAA
NMOANHN Ta OAAr, AKMM BOHa KOPWUCTYETbCH,
He3MIHHO BM/MBAE Ha 3arajbHUN MCUXO-
eMoUiHMA  cTaH | i couianbHMiA  cTaTyC,
CaMOomMouyTTA Ta BNEBHEHICTb B CObI. binbLu Hix
90% >iIHOK BMCNOBAIOIOThL HaXkaHHA MaTn OAAr,
WO MiABULLYE X CaMOCTINHICTb, 85% xoTinn 6
MaTW MOAHWI eCcTeTUYHO NpuBabAMBUIA OAST,
B TOMY YMCAI OAAT ANA Pi3HUX cdep AiANbHOCTI
— pob0oTH, aKTMBHOIO BiAMOYMHKY, CBATKOBMX
Bunazkie [9]. BaxnvBotro cknagoBoto € i BUBIp
KONbOPOBOI rammu. binbwocTi nogobatotbes
6inbL cBiT/Ni Ta Ackpasi kosbopu [17]. Kpim Toro
OAAr NOBUHEH 3abe3nevyBaTy CaMOCTINHICTb NpK
oAAraHHi abo 3HimMaHHi, PisionoriyHn KomeopT,
3aXULLEHICTb BiZ NOrOAHUX YMOB, NErKiCTb PYyXIB,
nocazaky Bmpobis [10-14]. MNpn NpoekTyBaHHI
OZArY C/if, BPaxoBYBaTH, LLLO HakbiNbLL 3pYyYHUMU
cnocobamu 3actibaHHA BUPOBIB Ana nrofen
3 0BMEXeHVMU MOX/IMBOCTAMM €. TacbMa-
«bnckaBKa», CTpivka «Benkpo», kHornku [11, 15].

B YkpaiHi B OCTaHHE AecATUPIYYI NUTAHHSA
CTBOPEHHA OAATY ANA IHBaNIAIB PO3rNAfaETbCA
HayKOBLUAMM AOCTaTHbO IHTEHCMBHO. Benvka
yBara npugineHa CTBOPEHHIO OAAry Ans
iHBanijiB, WO BUKOPWUCTOBYHOTb MeXaHi30BaHi
3acobu ans nepecyBaHHa [3, 4, 13], po3pobui
cneuianbHUX TeKCTUAbHUX MaTepianis [14], a
TaKOX OAAry Ta chneuianbHUX AUAAKTUYHUX
irpawok ans aiter 3 Bagamu AUMN [11, 17].
OaHak B CMisiKyBaHHI 3 AiTbMU, LLO MarOTb BaAn
AU, Ta ixHimn 6aTbkamu, 6yn0 BUABAEHO, WO
TemMa oAAry i A0 CbOrOAHI € ANA HUX FOCTPOIO.
Aitn Bikom 11-12 pokiB xouyTb noyysatn cebe
CaMOCTINHMMMW, MPUHANMHI Y 3abe3neyeHHi cBOro
30BHILIHbOrO BUrAAAYy. HasBHMIA acOPTUMEHT
oasary obmexkeHur i He 3abe3neuye LbOro.
ToMy CTBOpeHHs BUpObIB AN AiTen 3 Bajamu
ALMN € dakTopom, Wwo 3MeHWNTb iX i30AALit0 Ta
NiABULLNTL AKICTb XUTTA.

Memotro pobomu € po3pobka TPUKOTaXKHUX
BMPOOIB MOBCAKAEHHOTO BMKOPWUCTaHHSA, LWO
OA4HOYACHO € ajanToBaHUMW ANs  AiTer 3
obMeXeHUMU PIBUYHUMU MOXKAMBOCTAMM Ta
BiAMOBIAAOTE MOAHWUM TEHAEHLLIAM.

lpedmemom OocniOxeHHA € OAAT ANA AiTEN 3
OBOMEXEHUMUN MOXKIMBOCTAMWU Ta TPUKOTAXKHI
NONIOTHA ANS AIOTO BUTOTOBJ/IEHHS.

Memodu  docnidkeHHsa.  [JOCNigXeHHS
napamMeTpiB  CTPYKTYpW  TPWKOTaxy, Buay
nepenneTeHHs Ta di3nKo-MexaHIYHNX

BJ1aCTUBOCTEN MPOBOAWAM 3@ CTaHAAPTHUMMU
metoankamn. [lpn BM3HayeHHI napameTpis
CTPYKTYpMY, MOBITPOMPOHUKHOCTI  Ana  BCIX
BapiaHTiB nonoteH nposegeHo no 10
napanenbHUX AOCAIAXEHb, 3a CepesHiMM
3HaYEHHAMM AKUX MPOBEAEHO aHai3 pe3ybTaris.
MNpw BU3HaUYeHHI JedopMaLLiHMX BAACTUBOCTEN
TPUKOTaxy npw HaBaHTaXEHHAX MeHLue
PO3PUBHUX Ta PO3PUBHOIO HaBaAHTaXKEHHSA
NpoBOAWIOCL JiMWwe no 5 napanesbHux
AOCNIAKEHDb, OCKINbKM OTPUMaHI pe3syabTatu
MatoTb BUCOKY 36i>KHICTb.

Pesynemamu docnid)xkeHHsn i 0620eopeHHA.

B noBcAKAEHHOMY XUTTI 04N 3 0COBANBUMU
notpebaMm KOPUCTYIOTbCA HE TiIbKU OAATOM
creujanbHOro MpusHayeHHa. M noTpibeH
KOMQOPTHUIA  MOBCAKAEHHUN  OAAr,  AKWK
NIABULLMTD AKICTb XMWTTSA, NONETLUTL OAATAHHS
Ta 3HIMaHHSA oAary Ta byse CyyaCHUM, MOAHUM,
aZanToBaHUM A0 GYHKLiOHANbHMX 3aMUTIB Takux
CNoX1BauiB.

MigniTKOBNA OAAT 3aBXAM OYB CKNALHUM 3 TOUKM
30pY 3aJ0BOJIEHHS MOMUTY OHKX CMOXMBaUiB. 3
ANTAYOTO OAArY BOHW BUPOC/W, @ 0 LOPOC/IOro
«He JOpPOCAU», TOMY Lie HeNnerkuihi MOMEHT —
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3al0BOJIbHUTK ynogobaHHs nigniTkis. Moga ans
NiANITKIB - Lie CMINMBICTb, aBaHraps, TBEpAKEHHSA
CBOIX XUTTEBUX MO3ULIN, Le CUHTE3 ANTUHCTBA
i 3piNOCTi, 3aTBEPAKEHHSA CBOIX MO3MLil, CBOrO
cMaky. Lle nowyk HOBUX GOpM, HOBUX KONIPHUX
NO€EAHaHb, HenepeabauyBaHVX 06Pa3HUX PiLLEHb.

MpeacTaBnieHO KONeKUito BUPOBIB ans Aiten
11-13 pokiB 3 ocobavBumm notpebammn ans
NOBCAKAEHHOrO  BMKOPWUCTaHHA  (puc. 1).
KoHcTpykLii BUpObiB, WO cknagatoTb KOMEKL, i,
po3pob6aeHi BiANOBIAHO AO TEHAEHLIN MOAW i
nepeBaraMv Anf MNOTEHLIAHUX CMOXWBaUYiIB.
Konekuis ana gitert 3 ocobaveumm notpebamm
CKNafa€eTbCa 3 Pi3HUX BUAIB BMPOOIB: Bay3KK,
cniaHnL, wraHn,  cykHAa.  OcobaumBicTb
KOMMO3WLIMHOTO  PIlLEeHHA KOXHOI Mogeni
NosifAra€ B MOX/MBOCTI B3aEMO3aMiHN BUPODIB.
[lo koxxHOro Bupoby nepesbayaeTbCs 40AATKOBA
AeTanb 3 OCHOBHOrO MaTepiany, ska NpM3HayeHa
AN NOTIMHAHHA Ha/IMLLKOBOTO CIMHOBUAINIEHHS
Y ANTUHW. 3 METO MOJIErLEHHSA BUKOPUCTaHHSA

AaHi BUpobu MatoTb 3acTibKM y BUTNAAI KHOMOK
abo 6amnckaBoK, a iX KiJIbKiCTb MiHiMi30BaHa. Tak
B nieyoBux Bupobax (mogeni 1, 2, 4 Ta 5) 3a
paxyHOK BUKOPUCTaHHA €1aCTUYHOTO TPMKOTaXY,
B3araJli He BUKOPWCTOBYHOTb 3acTibku. B lwitaHax
mogeni 1  BUKOPUCTOBYHOTb  €1acCTUYHWIA
nacok. B cnigHuui moageni 2 € agi 3acTioku. B
PO3CTIOHYTOMY CTaHi BMPI6 € MPAMOKYTHUM
WIMaTKOM  TPUKOTaxy, AKWA  OropTaroTb
HaBKO/MO Tina i 3acTibaroTb. AHaNOriYHWN
NPVHLMM 3aCTOCOBAHO y cnigHuui mogeni 4. B
WwTaHax Mogeni 5 € 3acTibka «banckaBka», aka
po3TalloBaHa HaBCKOCK Bij MpaBOi CTOPOHMU
nacka o NiBoi cTopoHn 6okoBoro wBa. CykHA
(Moaenb 3) Mae enacTUYHNI Nacok no AiHil Tanil.
B saHoMy BMPO6I B M1e4OBMX LUBAX PO3TALLOBaHI
3acTibKM-KHOMKKW. B po3cTibHYyTOMY CTaHi CykHA
npeAacTaBase CO60t0 «TPyOKy». PykaB KOPOTKMM,
OAWH, PO3TallOBaHWN 3 NiBOI CTOPOHWU CyKHI
Tako>X 034061€HMI 3aCTiBKOHO, L0 Y CYKYMHOCTI
noJierye npouec oAaraHHs.

PucyHok 1 — Konekuis Bnpobis

JocnigxeHHs B cdepi CTBOPEHHSA aanTaLiiHoro
O4Ary [AOBOAATb, WO BaXAMBUM GaKTOpPOM
KOM®POPTHOCTI AaHoro Buay BupobiB € Bunbip
maTtepianis [4, 5]. Ana po3pobkn TPUKOTaXKHMUX
BMPOBIB MOBCAKAEHHOTO BMKOPWUCTaHHA ANA
ANTAYOI BIKOBOT rpynu 6yn0 o6paHo TPUKOTaXHI
MONOTHA, AKI HasBHI Ha PWUHKY YkpaiHu. Bnbip
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TPUKOTaXXHUX MONIOTEH MPOBOAUAN 332 YMOBMU
ACKPaBOro KOJIbOPOBOro pileHHA (puc. 2),
rnagkoi MOBEPXHi CTPYKTyp, B pe3yabTarti
YOro 3anporoHOBaHO 4 BUAM TPUKOTaXxy,
WO BIAPI3HAOTECA BWMAOM MepenieTeHHsa Ta
CUPOBUHHUM Cknazom (Taba. 1).
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PucyHok 2 - ®OTO TPUKOTa>KHWUX MONOTEH ANA BUTOTOBAIEHHA AUTAYOI KONeKL, il

[na nigTPUMKW YNCTOTU Ta TIFIEHWN OAATY CAij,
nepesbaynTy, WO 3anponoHOBaHi BMPOOMK
NiANAraTUMYTb YaCTUM NMpaHHAM. TOMy MaTepianu
MOBWHHI ByTK Nerkummn y goraagi Ta 36epiratm
OCHOBHI NiHIVHI pO3Mipy Npw npaHHi. Kpim Toro,
ycafka TPUKOTaXy € HeraTMBHUM fBULLLEM, TaK
K BMNJIMBAE Ha 3MiHY Gopmu i po3mipiB BUPObiIB,

L0 HeobXifHO BpaxoByBaTW MNPV MPOEKTYBaHHI
i BUPOOGHNUTBI oaary. [lna BU3HAUEHHA BNANBY
BOJIOro-TenoBux o6pobok (BTO) Ha cTpyKTypy
TPUKOTaXHWX NosoTeH H6yno nposeseHo Mo 5
eKcrnepvMeHTanbHUX NpaHb Ta npacyBaHb AA
obpaHuxX BapiaHTIiB MONOTEH.

Tabnnusa 1 — Cknag Ta 3MiHa NiHIMHUX PO3MIPIB TPMKOTaXHMX NoaoTeH nicas BTO

_ CvpoBuHa 3MiHa po3MipiB, %, nicas n npaHb
T Mepenne- JliniviHa . B3goBx netenbHUx B3goBx netenbHWX paskis
% TEeHHA BI/I,U, ryctuHa, BNC:ICT’ CTOBMNUMKIB
o %
Tekc 1 2 3 4 5 1 2 3 4 5
baBoBHa 25 95
Mnaab - STy -1 -1 -2 -1 O -1 ¢ -1¢1-171-1
JNlavikpa 2,2 5
2| BymePs  poewal 2> [ 100 | o ||t fo a3 3|33
HayiCyBaHHAM 31
baBoBHa 2> 97
3 dyTep 31 1202121210 )-1]-1{|-1]-1
Navikpa 1,5 3
4 IHTepaok baBoBHa 14 100 2 1 1 0 0 3|14 -6]|-5]|-4

Pesynbtatv BMNpobyBaHb (Taba. 1) nokasyroTb,
WO 3MiHa AiHINHUX PO3MIPIB TPUKOTaXKHUX
nonoteH BapiaHtiB 1 Ta 3, aki MicTATb
eNacTOMepPHY HWUTKY, He3HayHa: 3MeHLUeHHA
po3mipiB cTtaHOBUTL 1 % ynonepek MOJ0THa
(B340BX neTenbHUX pAaiB) i 2 % y340BX NONAOTHA
(B34,0BX MeTe/IbHUX CTOBMYUKIB). 3MEHLUEHHA
NIHINHUX PO3MIpIB TPMKOTaxy (yTepoBaHOro
nepenneTeHHA 3 HadicyBaHHAM (BapiaHT 2)
CTaHOBUTb BIgNOBIAHO 2 % ynonepek Ta 3 %
y340BX nonotHa. Cnig 3a3HauuTi, WO MNOBHA
3MiHa PO3MIpIB TPUKOTaXy JAaHWX BapiaHTIB
BifOyBaeTbCcA BXe nMiciA  nepworo abo
APYroro nNpaHHA, Wo CBigYNTb NPO Nojasbluy
cTabinbHicTb cTPyKTYpU. TO6TO BUPOGM 3 AaHOrO
NMofoTHa MOXyTb MiAgfjaBaTucb HaraTopasosivi

BTO 6e3 3MiHM JiHiIMHMX po3mipiB. Lo
CTOCYETbCA TPUKOTaXy NepensieTeHHs IHTePOK,
TO nNpoBeAeHi AOCAIAXEHHA AOBENN 3HauHy
PYXAMBICTb Ta HECTabiNIbHICTb JaHOro MOAOTHa.
Micna nepumx AeKinbKOX NpaHb CNOCTePIraETbes
1-2 % 36inblUeHHA PO3MIPIB B340BX MOJIOTHA,
AKe ycyBaeTbCa nicna yetsepTtoro uumkay BTO.
B TOoM >e u4ac niHiVHI po3Mipy ynonepek
TPUKOTaXy 3MEHLIYTbCA | caratoTb 6 %, Wo
noTpibHO BpaxoByBaTW MpW MpPOEKTyBaHHI
BMPO6IB 3 MeToro 3abe3neyeHHs ix AKOCTI.

Ans  BM3HAUEHHs OMTMMaNbHOTO BapiaHTy
TPUKOTaXXHOro NMOJ0THa Takox 6yn0 nposeseHo
AOCNIAXKEHHA MapameTpiB iX CTPyKTypu Ta
di3nKo-mexaHiuHMX BnactmeocTten (Taba. 2 Ta

IM Ne3, 2021 / 47



HAYKOBWI MOLWLYK

3). OagHNM 3 BU3HayaNbHWUX MapameTpis, LWO
XxapakTepusye OB>EMHICTb TPMKOTaXy, € MOro
TOBLUYMHA. Big TOBLUMHM TPMKOTaXKHOrO NONOTHA
B 3HaYHIA Mipi 3asexaTb MOro NPOHUKHICTb Ta
Tena03axncHi BAaCTMBOCTI BUPO6IB. TOBLUMHA
AOCNIAXKYBAHNX NONOTeH konmeaeTbea Big 0,50
MM go 0,75 mm. OaHakoBY TOBLUMHY MatoTb
Nos0THa nepenieTeHb rnagb Ta IHTEPAOK —
0,50 mMM. HesBaxaroum Ha Te, WO TPUKOTax
nepenaeTeHHs rnagp BiHOCUTLCA 4O OANHAPHUNX

BWUTOTOBJIEHE 3 HUTOK Bi/IbLLOI NiHIMHOI TYCTUHW.
Kpim Toro enactomepHa HWUTKa, BIAHOBAOHOUM

CBOK JAOBXWHY MiciA  B'A3aHHA, 36inbluye
WINbHICTE  TPUKOTaXy Ta MepeopieHTOBYE
efleMeHTN  neTenbHOI  CTPYKTypW, Wo i

NPU3BOAUTL A0 NIABULLEHHA TOBLUMHM MOAOTHA.
36inbLUEeHHS TOBLLMHM TPUKOTaXy GpyTepoBaHOro
nepenneTeHHA  MoB'A3aHe 3 HaABHICTIO
came ¢yTepHOI HUTKW, fika po3TalloBaHa Ha
BMBOPOTHIA CTOPOHI, @ y TPUKOTaxi Apyroro

MONOTEH, B

AaHoMy

BMNagky

MONOTHO

BapiaHTy LLe N y po3vecaHOMY CTaHi.

Tabnunusa 2 - XapakTepuctnka TPUKOTaXKHUX MOAOTEH

BapiaHT | MepenneteHHs MoBepxHeBa TosuwuHa, | Kinbkictb y 100 MM | MoBITPONPOHMKHICTL, B,
ryctvha MM CTOBMUWKIB | psais AM/ (M**C)
TPUKOTaxYy, r/m?

Fnagb 190 0,50 148 211 107,22

2 | Pyrep 3 220 075 129 | 159 54,16
HauicyBaHHAM

3 OyTep 240 0,70 148 218 453,61
[HTepaoK 190 0,50 148*2 129 545,88

Byab fKniA cnoxuBay, Npw OLHLL AKOCTi BUpPOOy,
A0 BaXJIMBUX CKAAJOBMX BIAHOCUTL BifYYTTA
kombopTy B npoueci ekcnayaTtauii. lo OCHOBHMX
dakTopiB KOMGOPTHOCTI OAAry BIAHOCATLCA
niATPMMKa TennoBoro 6anaHcy  NOAMHMN,
3abe3neyeHHAa NPUPOAHOro TemnepaTypHOro
PiBHA, WO ABAAETbCA HEOOXiJHOK YMOBOK
HOPMaNbHOI XUTTEAIANBHOCTI. TO6TO, MONOTHa
NMOBWHHI 3abe3neuyBaTy MOBITPOOOMIH,
CTBOPIOBATW TEMNOBUI OBMIH MiX OpraHiaMom
MOAWHW | HaBKOAWULWHIM cepegoBuliem [3].
OAHUM 3 NOKa3HWKIB, WO  XapakTepusye
MPOHUKHICTb MONIOTEH, € NOBITPONPOHMKHICTb.
MOBITPONPOHUKHICTb € BaX/IMBOKO BNACTUBICTHO
oAAry, fAka HeobxijHa ANA BUAANEHHA 3
NijoAArOBOro MNPOCTOPY BYFNEKUCNOro rasy,
BOAAHOI Napw | HaAXOAKEHHSA i3 30BHILLIHbOIO
cepezoBulLa MOBITPS, 36arayeHoOro KUCHeEM.
Hu3bka NOBITPONPOHUKHICTb matepiany
BMPOOY nopyllye BUAINBHY QYHKLiIO LUKIipW,
3aTPUMYE BEHTUAALIKO OAATY, BUNApOBYBaHHA
BOAW 3  MNOBepxHi  wkipn. Hanbinbly
MOBITPOMPOHMKHICTb MOBUHHI MaTh BINN3HAHI
i BUpO6WM Anda nita. TPUKOTaXKHI AWUTAYUI BEPXHI
BMPO6W Ta TPUKOTaXKHI MOJIOTHa MOBUHHI MaTh
MOKa3HWK NOBITPONPOHUKHOCTI He MeHLwwe 100
Am?/ (M**c) [15].

B pe3ysnbTati 4OCAIAKEHHA 3pa3KiB TPUKOTaXy
Ha MOBITPOMPOHUKHICTb (Tabs.2) BCTaHOB/EHO,
WO HalMeHLUe 3HaUYeHHA NMOBITPONPOHUKHOCTI,
HUX4Ye BCTAHOBJEHMX BUMOT, Ma€ TPUKOTaX
dyTepoBaHOro nepenieTeHHA 3 HayiCyBaHHAM
— 54 am3/ (m?*c). Bci iHWI BapiaHTXM MatoTb
MOKa3HWK B MeXax Hopmu. HalbinbLue 3HaueHHs
MOBITPOMPOHUKHOCTI CEPeA HUX MaE TPUKOTaX
nepenneteHHs iHTepaoK. OgMHapHUIN KyNipHUM
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TpUKoTax ¢GyTepoBaHOro MNepenieTeHHs Mae
3HAUeHHA noka3Huka Ha 17% HuXK4Ye HiX
TPUKOTaX nepenaeTeHHsa iHTepsoK. [MosoTHO
nepeneTeHHs rnagb Ma€e NOBITPOMPOHUKHICTb
107 pm3/ (M?*c). TTOpPIBHAHO HWU3bKe 3HAYEHHSA
MOKasHWKa MOXHa MOACHUTM  HasBHICTIO
B CTPYKTypi  €1acTOMEpPHOI  HWUTKW,  LWO
NPV3BOAUTL A0 YLLiINIbHEHHA CTPYKTYpU, Yepes
O 3MEeHLUY€ETbCA Ti MOPWUCTICTb | BIANOBIAHO
NMPOHUKHICTb.

MiLHICTb Ha PO3pUB - Lie 34aTHICTb TPUKOTaXy
YNHWUTKM onip po3puBy. BoHa 3anexuTs,
nepw 3a BCe, Bif MILHOCTI NpaXi, xapakrepy
nepenyieTeHHs, WinbHOCTI, 06PO6KUN TPUKOTaXY.
Pesynbtat  pgochigxeHb  poO3puMBaJbHOIO
HaBaHTa)XeHHA (Tabn.3) — HaWbinbworo
3yCUANSA, WO BUTPUMYE 3pa3oK MOJIOTHA A0
pPO3pMBY — NOKasanw, Lo HaubiNbL MiILHUM NpK
BMMNPOOYBaHHI B3J0BX MeTe/IbHUX CTOBMNYUKIB
BMABMBCA TPUKOTaX MeperJieTeHHA IHTEepPOoK,
o obyMOBAEHO CTPYKTYpPOK MONOTHa, TO6TO
Onip HaBaHTaXXEHHIO YMHATb NeTAi 3 4BOX bOKIB
TpUKOTaxy. BABiUi HMXYe 3HaUeHHA NoKasHMKa
Ma€ TPMKOTaX nepensieTeHHA rnajb, OCKIIbKY Lie
OAWHapPHe nepenaeTeHHs i onip HaBaHTaXXEHHO
UYMHATbL NETAI OAHOrO Wwapy. MiyHICTb TPUKOTaXy
dyTepoBaHux nepensieteHb Ha 10-15 BuLa, HiX
rnagi. MigHICTb TPUKOTaXy B340BX MeTeNbHUX
PAAIB  BWU3HAYaAETbCA MILHICTHO HUTOK, AKi
YTBOPIOIOTb MeTenbHUin pag. lNeTenbHuin pag,
TPUKOTaXy nepenneTeHHs rajb, Ha BigMiHy Bij,
iHLWX BapiaHTIB TPUKOTaXy, YTBOPEHNIN aunLe
3 OZHIE HUTKK, @ OTXKe Noro MilHicTb Ha 30 %
HUXKYA. SHUXKEHHSA MILHOCTI TPUKOTaXy TPETbOro
BapiaHTy noB'A3aHa 3i 3Ha4yHOKO BTPATOHO
MILHOCTI GyTEePHOI HUTKN NPWN HayiCyBaHHI.
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Tabnnusa 3 — MexaHiYHi xapakTepUCTUKM TPUKOTaXKHMX NMONOTEH

CknagoBi yactuHm, % YacTkun
Po3spuBanbHe [MoBHa
MepensieTens HaBaHTa- ,u,eqalop— WBNAKOOBOPOTHa, | MoBiNbHOOGOPOTHA, | 3a7MLIKOBA,
XeHHs, H Mauis, % A, A, A,
81 EZ 81
B3/J0BX MeTesIbHUX PsAAKiB (ynonepek nosoTHa)

rnagp 235 91 83 8 0 091 | 0,09 | 0,00
oyrep 3 274 30 11 15 4 037 | 050 | 013
HayicyBaHHAM

dyTep 254 40 33 5 2 083|012 | 005
iHTepok 480 61 26 12 23 043|020 | 0,37

B34,0BX MeTe/IbHUX CTOBMYMKIB (Y340BX MOJOTHA)

rnagp 205 69 63 3 3 092 | 0,04 | 004
dyrep 3 196 21 1 7 3 052|034 014
HayicyBaHHAM

dyTep 313 50 44 5 1 088|010 | 0,02
iHTepnok 299 21 6 5 10 0,30 | 0,23 0,47

Mig vac ekcnnyaTtauii ogary maTepian BUTPUMYE
HaBaHTaXeHHs i gedopmauii, 0cobAMBO AKLLO
Yy JHOAVHW 3 OOMEXEHWMWU MOXANBOCTAMM
NopyLLEeHO KOOPAMHALIKO pPyXiB. BennumHmn umx
HaBaHTaXeHb, AK NPaBWIO, MEHLLE PO3PUBHUX.
Tomy Npu BUBYEHHI MEXaHIYHWX BIACTUBOCTEN
maTepianis, KpiM XapakTepucTuk MiLHOCTI Npu
PO3pPWBI, BU3HaAYatOTb TaKOX MOBHY AedopMalLlito
Ta il CKNajoBi YaCTUHW (KOMMOHEHTM) Mpw
OAHOPa30BO NPUKNAAEHUX HaBaHTaXKEHHSAX.

3a pesynbTaTaMu AOCNIAXKEHHA AePOopMaLLimHNX
XapakTepUCTUK TPUKOTaXXHUX NoaoTeH (puc. 3)
BCTAHOBJIEHO, LLO HaMHMXYe 3HAaYEHHSA NMOBHOI
fedbopmauii K  B3JOBX NETEeNbHUX PAAIB
(ynonepek) Tak i B340BX MeTe/ibHUX CTOBMYMKIB
(B340BX) BWUABMB TPUKOTaX @yTepoBaHOro
nepenneTeHHA 3 HadicyBaHHAM. Y JaHomy
TPUKOTaXi pPO3BOPCOBaHa 3  BWBOPOTHOI

CTOPOHU PyTepHa HNTKA 3MEHLLYE PO3TAXKHICTb
Ta pPO3NyCKaNbHICTb TPUKOTaxy. TpuKoTax
nepeniieTeHHs KynipHa rnajgb Mae Hanbinblie
3HaYeHHs NoBHOI fedopmalLlii B 060X HanpsamKax
NPVKNageHHA 3yCUANA PO3TArYyBaHHS, WO MOXHa
NOACHUTM HaABHICTHO €1acTOMEepPHOI HUTKWU B
cTpykTypi. To6TO AaHe monoTHo byae pobpe
pO3TAryBaTUCb | He oObMexyBaTMMe pyXiB B
npoueci ekcnayatauyii. OgHak Ana cnoxmsaya
TakOX BaX/MBO 30epeXeHHs 30BHILIHbOIO
BUrAsgy BupoOy nig 4ac ekcnayaTtauii. 3
OTPUMaHWUX MOKa3HWKIB CKAAZOBUX YaCTWH
noBHoi gedopmMauii BUAHO, WO Hanbinblwa
yacTka LWBKMAKOOBOPOTHOI AedopmaLii Ta
HalMeHLla — 3a/MLLKOBOI, XapakTepHa ANs
NoONOTHa nepenJsieTeHHsA rnagb. Lle Bkasye Ha
$OPMOCTIVKICTb TPUKOTAXKY, LLO B NOAA/IbLLOMY
CTBOpPHOBaTMME YMOBW A0 36epexkeHHss popmu
roToBOro BMpooGy.

Q.
Cpog 0

100
80
60
40
20

Bynonepek  OB300BK

I'mans

DyTep

dvrep
Hadic

IaTepnok

PucyHok 3 - NoBHa gedopmauiia TpukoTaxy
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OT>xe, aHani3ytoum oTpMMaHi ekcneprMeHTabHI
AaHi JOCNigXKeHb CTPYKTypW Ta BAACTUBOCTEN
TPUKOTaXXHUX MONOTEH, PEKOMEHAYEMO A0
BUIOTOBJIEHHA KOEKLii BUPODBIB, NpU3HAYEHNX
ANA  AiTer 3 OBMEXEeHVUMU MOXKJANBOCTAMMU,

TPUKOTaX NepenaeTeHHs rnagb (puc. 4), AK Takum
LLIO 3a40BO/IbHAE BUMOraM MoBITPONPOHUKHOCTI,
Ma€ HaVMeHLy Bary Ta TOBLYMHY MOJIOTHA, a
TaKOX BUCOKI GOPMOCTIVKi BAACTUBOCTI.

PucyHok 4 — OyHKLiOHaNbHI eleMeHTV roTOBOro BUpoby

BucHoexu.
3abe3neyeHHs yMOB  couianizauii - aiten
3 ocobamBumm notpebamum MOX/nBe

Npu  CTBOPEHHi KOMMJeKCy 3axOAiB AK 3
MONIMWeHHA X caMonouyTTa TakK i po3pobui
Cy4yacHOro,  MOAHOro,  QYHKLIOHaAbHOTO
oaAry. BctaHoBneHo, Wo B gaHomy BUAi oadary
HeobXifHO 3abe3neynTn NerkicTb npoueaypu
OAAraHHA | 3HIMaHHA, 3pYYHICTb KOPUCTYBaHHA
okpemumu enemeHtamu. Ha niactaBi 4yoro
pO3p061eHO KONEKL it BUPOHIB MOBCAKAEHHOTO
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BMKOPWUCTaHH#A, WO € aZlanTOBaHO ANA AITEN 3
obMeXeHUMU DIBUYHUMU MOXKAMBOCTAMM Ta
BIANOBIAAE CyYaCHUM MOAHUM TeHAeHuiam. Y
pe3ynbTaTi NpOBeAEHUX AOCNIAKEHb NapamMeTpiB
CTPYKTYpV Ta BAACTUBOCTEM TPUKOTaKHUX
NOIOTEH, WO BiAPI3HAKOTLCA BUAOM MNepenieTeHb
Ta CUPOBUHHMM CKJIaJOM, PEeKOMeHA0BaHO
ANA BUTOTOBNIEHHA 3aMpOnOHOBAHOI Koaekuil
BUKOPUCTOBYBATH TPUKOTaXHe MONOTHO
nepenieTeHHs rnajib 3 BMICTOM €1acTOMePHOI
HUTKMW.
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