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Mema. Po3pobka gbyHthOHaﬂbHux wikapnemok 0151 /itodeli 3 ocobusumMu nompe6aMU AKI Marome
3aX80PHOBAHHSA, NOB'A3AHI 3 8AOAMU 20MUIKOCMONY, y M.4Y. X80pUX HA Yykposul diabem.

Memoduka. Y pobomi s8ukopucmaHo aHaAiMu4yHuUli Memood 027140y HaykKo80-mexHIYHOl ma
nameHmHol dokymeHmauyii 3a HanpssmMom O0ocnidxeHs. EkcnepumeHmansHUl Memood 8U3HAYeHHs
po3msaxxHocmi Ha po3pusHiti mawuHi WDW-05M, memod po320pmox.

Pezynemamu. A+Haniz npobsiem, No8'a3aHUX 3 YCYHeHHAM HadIuWKO8020 MUCKY WKapnemku Ha Ho2y
y roded, wo Marome 36UIbWeEHI pO3MIPHI 03HAKU CMon ma 20MUIKOCMony 8HAC/I00K 802HENA/IbHUX
nopaHeHs, mMpasm abo XpOHI4YHUX 30X80PHBAHb, Y MOMY YUC/I 8GPUKO3HOI X80pobu, UyKposo2o
diabemy, Habpskis, NnyxuH Ma iH. nidmeepoxye HeobxiOHICMb po3pobku HOB8020 acopmumeHmy
dyHKyloHaneHUX wWKapnemkosux 8upobis. Y xo00i 0ocni0xXeHHS NpoaHasnizoeaHo esacmusocmi
Ky/ipHO20 MpUKOMaxy AAcmu4yHUX nepensiemeHs mMa 3anponoHO8aHO HAYKo80 06rpyHMO8aHy
KOHCMPpYKYiro adanmusHux wikapnemok 011 domy. KoHcmpykyist NoEOHYe woHalimeHuwe 08i OUIAHKU,
NpY>KHI 81acmusocmi AKUX 8i0pi3HAOMbLCA. 3A0HA YacmuHa NAa2oMuIkd, n'amka, c1i0 ma Mucok
BUKOHAHI nepensiemeHHsM Aacmuk 1x1, a OU1AHKa, W0 NOKpUBAE BepXHIO YacMUHY CMonu ma nepeoHHo
yacmuHy 2oMmiikocmony, supobsieHa nepensiemeHHAM aacmuk 3x3. AiisHka nidsuwyeHol po3msxxHocmi
ma npy>xHocmi, 07151 8U20MOBJIeHHs KO BUKOPUCMAHO hepensiemeHHs 1acmuk 3x3, M'ko nidmpumye
¢opmy nazominka, NpakKMuU4YHO He CMBOPIKYU MUCKY HA 20MUIKOCMON ma 00380JI€ CYMMEBO
36U1bLWIUMU nepuMemp wikapnemku y 30Hi cmonu, Mucka ma/abo n'amku. Ha naockoe’a3aneHil
mawuHi lNBPK 8 20 kaacy euzomosseHo 3pa3ok adanmusHux wikapnemok 3 [TAH npsxi 32x2 mekc
X 4 WAAXOM 8'A3aHHA N0 KOHMYpPY p0320pmKu. 3'€0HaHHA Hanisgpabpukamy O HadaHHA supoby
06’eMHOI hopMu BUKOHAHO Ha kKemesbHil mawuHi Hague D28OE.

Mpaxkmuyune 3Ha4eHHA. Po3pob/ieHo KOHCMPYKYio, anzopumm NpOEKMYBAHHS MA MexHOI02ik0
8U20MOB/IeHHS PYHKYIOHAIbHUX a0anmMueHUX Wkapnemok. Y SKocmi mexHo/102i4Ho20 061a0HaHHS 01
ix BU20MOB/IEHHS 3aNPONOHOBAHO BUKOPUCMAMU NPOMUC/IOBe Ma Hanisnpomuciose 080XgpoHMypHe
nJ10cko8’s3abHe 061a0HaHHS. BukopucmarHs 0715 pi3HUX yHKUYIOHAILHUX 30H WKApnemku 1acmukis
pi3HUX panopmie 00380/15€ 3abe3neqyumu 3a0aHy 8e/U4YUHY YMOBHOI Hanpy>eHOCMi HUMOK npu
ekcnlyamayii wkapnemku Ha HO3i HeMUNoBUX PO3MIPHUX O3HAK.

Knrouoei cnoea: cyHkyioHaNbHI Wkapnemku, adanmusHi wkapnemku, wkapnemku 05 arooel 3
deghopmayiero cmonu, Na0CKO8'A3aNbHI MAUIUHU.

DESIGN OF CONSTRUCTIONS AND TECHNOLOGIES OF ADAPTIVE SOCKS FOR PEOPLE WITH
CALF SICKNESS

YELINA T.V., HALAVSKA L. YE,,

Kyiv National University of Technologies and Design

Purpose. Development of functional socks for people with special needs who have diseases associated
with ankle defects, including patients with diabetes.

Methodology. The analytical method of reviewing scientific, technical, and patent documentation

in the field of research is used in the work. An experimental method for determining the elongation
on a tensile tester WDW-05M, unfolding method.
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Findings. Analysis of problems associated with the elimination of excess pressure of the sock on the
foot in people with increased measurements of the feet and ankles due to gunshot wounds, injuries or
chronic diseases, including varicose veins, diabetes, edema, tumors, etc. confirms the need to develop
a new range of functional sock products. In the course of the research, the properties of weft-knitted
structures were analyzed and a scientifically substantiated design of adaptive socks for home use was
proposed. The design includes at least two sections, the elastic properties of which differ. The backside
of the leg, heel, sole, and toe are made of 1x1 rib knit, the instep and the front part of the leg are
made of 3x3 rib knit. The section with higher stretchability and elasticity, made of 3x3 rib knit, softly
maintains the shape of the socks’ leg, practically without creating pressure on the ankle and allowing
to significantly increase the perimeter of the sock in the area of the foot, toes, and/or heel. A sample
of adaptive socks made of PAN yarn 32x2 tex x4 by knitting according to the shape of the unfolding of
its 3D surface was made on the flat knitting machine PVRK of the 8-th gauge. The connection of the
product's parts in order to give the product a three-dimensional shape is made on a linker machine
Hague D28OE.

Practical value. The design and technology of manufacturing functional socks have been developed.
It is proposed to use industrial and semi-industrial double-bed flat-knitting machines as technological
equipment for their production. The use of various rib knit patterns for different functional zones of a
sock allows providing the set value of conditional tension of threads when using the sock on a foot of
atypical measurements.

Keywords: functional socks, adaptive socks, socks for people with deformed feet, flat knitting machines.

Bcmyn. Ha cbOrofHilWHIN AeHb B YKpaiHi  LUKapreTok, AKi 3abe3nevytoTb KOMPOPTHI yMOBH

AOCUTb  YCMIWHO YHKLIOHYIOTb MaHYilHO-
LUKapMeTKOBi BUPOOHMLTBA, LLIO 33J0BOIbHAIOTb
noTpebu nepeBa>KHOI BiNbLIOCTI CNOXMBAYIB
y AKICHUX BMpObax pi3HMX LIHOBMX KaTeropiwn,
XYAOXHBOTO  OPOPMJIEHHS,  CMPOBUHHOIO
cknagy. MNpoTe icHyrOTb KaTeropii Ntogen, y akux
aHTPOMOMETPUYHI BUMIPU CTOM Ta FOMINKOCTOMY
CYTTEBO BIAPI3HAIOTLCA Bif CTaHAAPTU3OBAHUX
pO3MipiB y 6ik 36inbLIeHHS. [lo LibOro Npu3BoOAATb
He TiJIbkK 3alBa Bara, ane 1 Taki npobaemu 3i
3/,0POB'AM fIK YPaXKeHHS, HabpsAKM Ta NyXANHK
HWUXKHIX KiHLIBOK, NiMpOCTas, LyKpoBui giaber,
BapuWKko3Ha xBopoba Ta iHwWi. Mun BXe 3BMKAK,
WO WKapneTKy MaroTb TaKy AinAaHKy sk 6opTt [1],
WO TPWUMAE LUKapneTKy Ha Ho3i i, y 6isbwocTi
BMMNAaAKiB, MICTUTb eNnacToOMepHi HUTKK. Ane
HaBiTb 3a HAABHOCTI He3HauyHWX HabpsAKiB,
60pT  TPAAULIAHWMX  LUIKAPMNeTOK CTBOPHOE
HaZNMLLIKOBUI TWUCK Ha LWKipy JOAVHWU Ta
NOPYLUYE LIMPKYNALLIO KPOBI Ta NIMOU Y HUXKHIX
KiHLiBKax. Kpim TOro, KOHCTPYKLLA LUKaprneTKOBUX
BMpo6iB [1-3] nepepbavae WinbHe obasraHHA
HOMM BHaCNIAOK TOrO, WO B NpoLeci B'A3aHHA
WwKapneTui HaZaeTbcs 3ajaHa dopma, 6am3bka
A0 dopMuM MNOBepxHi HOrM BIANOBIAHO A0
AHTPOMOMETPUYHNX XapaKTePUCTUK TUMNOBUX
diryp 340poBOI NOAUHW. Y pa3i 3Ha4yHOro
NepeBULLIEHHA  BUMIPIB  HWXHIX  KIiHLIBOK
MOPIBHAHO 3 BMMipamun TUNoBKX Giryp nrogen
BiNOBIAHOro po3Mipy, WKapneTkn abo B3arani
HEeMOX/IMBO BAAITM Ha Hory, abo B npoueci
ekcnayaTaLii BOHM CTBOPHOKOTb TUCK Ha OKpeMi
AiNAHKM cTonn abo roMiskM Ta CMPUYNHAKOTD
AnckoMopT. 3a3HayeHa KaTeropia AroAen
notpebye pO3pobKM dYHKLiOHaNbHWX

44 /1M N21, 2021

eKcryaTtalii, 3pyyHe BAAraHHA Ta 3HIMaHHS,
BIZICYTHICTb TUCKY LUKAPMNEeTKN Ha HOry, y Tomy
YWCAi y BEPXHIA YaCTMHI Naromisnka.

Mocmanoexka 3aedanHHA. 3abe3neuyeHHs
KOMQOPTHOCTI OAATY € OAHUM 3 HANBAXKJIMBILLNX
npioputeTis cyyacHoro TPUKOTaXHOro
BUPOOHMLTBA. Y  KOHTEKCTi  po3pobku
bYHKLIOHaNbHUX LIKapneTKoBMX BMPObGIB A4
nroen, wo notpebytoTb 0co6MBOro Niaxoay Ao
iX KOHCTPYKLUiT (pnc. 1), HanbinbWw BaXXAMBUMM
KpuTepiamm KOMGOPTHOCTI € MiHIMI3aLia TUCKY
Ha LWKipy, AOCTaTHA PO3TAXHICTb, HagjinHe
YTPUMaHHSA WKapneTKn Ha HO3i, TenJ03axmcHi
BNaCTUBOCTI  BUPODY, MOBITPOMPOHUKHICTb,
rirpoCKONiYHICTb. 3pOCTaHHA 3aXBOPHOBAHOCTI
Ha CMHAPOM JAiabeTUYHOi cTonM NpPU3BOAUTbL
A0 POpMyBaHHA MONUTY Ha QYHKLIOHaNbHI
LKaprneTKkoBi  BMPOOK, WO  BPaxoBYHOTb
ocobaunsocTi nepebiry aiabeTnyHoi xBOpPOOU
Ta [JO3BONAKOTb MIHIMI3yBaT BUHUKHEHHSA
peLranNBYOUYNX HEKOHTPONbOBaHNX TpasM. [pu
LibOMY BMPOHU MatoTb ByTU JOCTaTHBO M'AKMMMU
Ha AOTMK Ta He HaTUpaTu Hory.

Puc. 1. 36inbLueHi po3mipyn HYKHIX
KiHLiBOK BHac/NifA0K TpaBM abo XpoHiuHUX
3axBOplOBaHb
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Y poborTi [4] npoBeaeHO NOPIBHANBHUIA aHani3
FiFiEHIYHUX MOKa3HWKIB AKOCTI LUKAapneToK ANf
nojen 3 cMHAPOMOM AiabeTnyHoi ctonn. Ha
BITYUM3HAHOMY PMHKY MaHYiLLHO-LIKAapneTKOBOI
NPOAYKLT LUKapMeTKN AN XBOPUX Ha LIyKPOBUIA
AiabeT npeacTaBneHi TOProBUMM MapKaMu:
Cebo-dia-m (Yexia), Aries (Yexis), Design
Socks (YkpaiHa), Reflexa (ltanis), Varomed
(Himeuuwnna), F'pana (Pocis), Cupron (CLLA), Ta iH.
He3ga>arouu Ha Te, WO aCOPTUMEHT MaH4iLLHO-
LKapneTkoBux BMpobiB ana piabetukis [4, 5,
6] € AOCUTb LUMPOKUM, HM3Ka MUTaHb LWOAO
3abe3neyeHHs BUCOKOro PiBHA KOMPOPTHOCTI
3a/MWAETbCA He BupiweHoro. KoHcTpykuia
LUKapneTKn NoBuHHa 3abe3neuyBaTu nerke 6e3
YyCKNaZHeHb i 0AAraHHA Ta 3HIMaHHA Ta pa3oMm
3 TUM i NiHIKHI BUMipX MatoTb 3abe3nevyBaTtu
aHTPOMOMETPUYHY BIAMNOBIAHICTb TPaBMOBaHIW
cToni, a 3a NoTpebu, i cToni, Ha AKy HaknafeHo
nepes’'a3yBanbHi MaTepiann. Ha cknagHicTb
3abe3neyeHHs ONTUMaNbHOrO TUCKY Ha AiNAHLI
60pTy LIKapneToK 3BepTac yBary aBTop pobotu
[7]. Y po3pobui [8] aBTOpamu 3anponoHOBaHa
KOHCTPYKLif LKapneTkn, fAKa YTPUMYETbCA
Ha HO3i 3a paxyHOK TacbMW, PO3TallOBaHOI Y
BEPXHIN il YacTuHi. TakMM YMHOM LUKapneTka
Ma€ ABi rpynu yTpuUMyBanbHUX CTPYKTYp, WO
reOMeTPUYHO BIAPI3HAKOTLCA OZHA Bif IHLUOI.
YTpUMyBa/bHi CTPYKTYpU aBTOPY MPOMNOHYHOTb
30cepes>KyBaTv Ha AinAHLi 6inblLOi KOHYCHOCTI
Horn. OgHak Taka KOHCTPYKLiA LUKapneTku
He pO3B'A3y€e NUTaHHA KOMMeHcaLlii nepenagy
AiaMeTpiB 0b6xBaTiB Ha KiHUiBLI 3 Habpsakamu,
nyxanHamu Ta gedopmauiiero ctonn. ABTopamm
iHWOI poboTK [9] 3aNpPOMNOHOBAHO Ha OKPEMMX
AINAHKaX LWKapneTky BBOAUTU B CTPYKTYpYy
nepenieTeHHA  HUTKKM 3 MigBULLEHUMM
XapakTepuCTUKaMu NPY>XXHOCTI, TaKi AK CaHAEeKC,
O NepeLIKoAXatoTb il 3iICKOB3YBaHHIO 3 HOTU.
OpHak BBeAEHHA Yy CTPYTKYpYy TPUKOTaXxy
eNeCcTOMepHOI HUTW NPU3BOANUTb A0 CTBOPEHHSA
HaZMIPHOro TUCKY Ha TiNo NOANHM 0COBANBO
y BWUNAAKy KOAM PO3MIPHI O3HAKM HUXKHIX
KIHLIBOK CYTTEBO MepeBULLYOTb TUNOBI (pPUC.
1). Ha niactaBi BWLWEBMKAAAEHOrO aHanily
KOHCTPYKTUBHMX OCOBANBOCTEN LLIKAPNETKOBUX
BMPO6IB, NPU3HaYeHNX AN NHOAeN 3 TpaBMaMu
Ta XPOHIYHMMW 3aXBOPHOBAHHAMW CTOMW, €
notpeba y po3pobLi KOHCTPYKLLT Ta TeXHOAOTrIT
BUIOTOBNIEHHSA afanTUBHOI LKapneTkuy,
nNpW3HayYeHol ANA AOMALLIHbOrO HOCIHHSA.

Pe3ynemamu docnid)keHo ma ix 062oeopeHHs

3 ypaxyBaHHAM cneundikm BUKOPUCTAHHA Y
XOA4i AOCAIAXEHb PO3POBNEHO KOHCTPYKLLitO
WwKapneTkn agantmeHoi (6e3bopTosoi) [10],
WO MICTUTb Taki AiNAHKK (puc. 2), AK: 3a4HKO
yactTuHy narominka (1), n'atky (2), cnig (3),
MWCOK (4), BUKOHaHi OANHaPHUM abo NOABIHUM
nepeniieTeHHAM, Ta AiNAHKY, WO MOKPMBAE

BEPXHIO YacTuHy ctonu (5), BUKOHaHY NoABIMHUM
nepeniieTeHHAM  MiABULLEHOI  PO3TAXHOCTI.
Po3TaxHICTb TpMKOTaxy y 3oHax 1-4 (BignoBiAHO
[0 Onuncy po3pobKu) Moxe KONMBaTUCA Y MeXaX
Big 40 po 180 %, TOAi K PO3TAXKHICTL Y 30HI 5
Mae€ nepesuLLyBaTh 3HaUYeHHs 200 %.

Puc. 2. KoHcTpyKLia aganTUBHOT
(6e360pTOBOI) LIKapNeTKu 3 popMyBaHHAM
30H 3 pPi3HWMM XapaKTepucTMKamm
PO3TAXKHOCTI

Y BignosigHocti o [11]  po3TAXHICTb
TPUKOTaXy BM3HaYaroTb 3a HaBaHTaXKeHHA 6H
Ha PO3PMBHIlM MaLLVHI ByAb-aKoro Tumny, abo Ha
penakcoMeTpi TUNy «CTirika». [pu NpOeKTyBaHHI
LUKaprneTKoBUX  BUPOBIB 3  ypaxyBaHHAM
PO3TAXHOCTI  TPUKOTaXy  BUKOPUCTOBYIOTb
KoediLieHT po3TaxHocTi [12], wWwo cknagae
1,85 Ana naHuiWHO-LWKapneTKoBMX BMpPObLIB
3 KanpoHOBMX HUTOK Ta 1,5 Ana aHanorivyHmx
BMPObIB 3 HaTypasbHOiI cMpoBMHU. KinbKicTb
roNok MawwuHu I, HeobXigHy A8 BUTOTOB/IEHHS
TPyOKM ANa BAAraHHA Ha LUAIHAPUYHY MOBEPXHIO
3 obxsatom O 3 ypaxyBaHHAM KoediuieHTa
po3TaxHOCTI C Ta 3HaYeHHA NeTeIbHOro KPOKy
TPVKOTaXy y PO3TATHYTOMY CTaHi A Mode ByTu
po3paxoBaHa 3a ¢opmynoto (1):

r=S£Ou )

AP
TexHonoris BUTOTOBJ/IEHHSA LKapneTku
3aMpOMNOHOBAHOI  KOHCTPYKLIii MoXe 6yTu

peanizoBaHa Pi3HMMU LWAAXaMU 3aN1eXHO Bij
obpaHoro Tuny B'A3anbHOrO Ob6AaZAHaHHSA.
Mpuknag LWKapneTkM MNOoAIGHOT KOHCTPYKLT
MOXHa nobauMTn B OHNAWH  MarasuHi
po3pobok (puc. 3) o¢ipmmn LWrons [13].
OaHak Taka LKaprnetka He € afanTMBHOLO.
CTpykTypa TpUKOTaxy NacTuk 2x2 Ha AinsHui
narominka QJO3BOAAE 36ibWNTM NepumeTp
TiIbKN Yy MeXax, HeobxigHux, Wwob ypaxyBaTu
PI3HMLIFO MiDK 06XBAaTOM HOTW Ha PiBHI FOMINKK
Ta fJiaroHanbHUM obxeatoM n'atku. [nsa
afanTVBHOI LLKapneTkn HeobXiAHO 3abe3neunTu
3HaYHO OiNbWKNI  Aiana3oH  PO3TAXHOCTI.
Hanbinbw 6aM3bkMM 3@ TEXHONOriE €
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Ccnoci6 BUrOTOBAEHHA MaHYiX Ta LUKAapneToK
Ha KOTOHHUX MalwinHax [14]. Ane 3a3HauyeHe
0bnafHaHHA Ha CbOroAHi He BUKOPUCTOBYHOTb
AN NPOMUCAIOBOTrO BUPOOHMLTBA MaHYiLLHO-
LLIKapPMNeTKOBMX BUPODIB.

Puc. 3. LikapneTka TpaauLiiHOl
KOHCTPYKLLii, BATOTOBJ/IEHa Ha
N/0CcKoB'A3a/lbHOMY obnagHaHHi pipmu

Wronb [13]
TexHONOriYHi MOXX/IMBOCTI CyYacHnx
NJIOCKOB'A3aNbHNX MaLUWH A03BONIANOTH

3a6e3neunT BUTOTOBJ/IEHHA LUKApMneTKn Mo
KOHTYpY 3i 3'€4HaHHAM Ha KeTeNbHi/ MaluunHi
abo B iHWwKK cnocib. AganTueBHa 6e3bopToBa
lwKaprnetTka MoxXe O6yTV BWroTOBJEHa TaKOoX
Ha ABOQOHTYPHOMY MpPOMWUCIOBOMY abo
HaniBNpPoOMWCI0BOMY NNOCKOB>3a/IbHOMY
obnagHaHHi [15, 16] 3a KOHTYPOM pPO3ropTky,
cXeMy fIKOi HaBeAleHO Ha puvC. 4 a, Ae AiINAHKN
1-4 — 30HM HaniBpabpwukaty, BuUpoOL/EHI
nepenaeTeHHsAM nactuk 1x1, a 5 — 3oHa Bupoby,
BMpobieHa nepenneteHHAM nactuk 3x3. Ha
puc. 46 HaBegeHo poTorpadivHe 306paxeHHs

HaniBpabpukaTy LuKkapneTky, BUpobaeHoro Ha
nnockodaHrosin mawumHi Tuny MBPK 8-ro knacy
3 MAH npsa>Xi NiHIWHOI rycTUHK 31x2 Tekc x 4.

7 =4
1 2 3 4 5

=N =N

6

Puc. 4. KpecneHuk-po3sroptka aganTuBHOI
wKapneTtku (a) Ta HaniBpabpukar,
BUIrOTOB/IEHMW Ha NJIOCKO(paHTOBiW MaLUWHI
MNBPK 8-ro knacy (6)

PosrnaHemo anropuTm NPOEKTYBAHHSA
aflanTMBHOI LWKapneTkn, WO BUIOTOBAAETHCA
Ha ABOGOHTYPHIN MIOCKOB'A3aNbHIA MaLUVHI
LWAAXOM  B'A3aHHA NO  KOHTYpYy Jiekana
MO340BXHbOI PO3ropTKM, TaKOI K MOKa3aHo Ha
puc. 4a. 3a3Bunyal, npu ekcnayataii BUpobis
NPUAErnoro CuayeTy YMOBHA Harnpy>XeHiCcTb
HUTOK He noBMHHa nepesuwysath 0,6+0,7 mH/
Tekc [12]. Ane pnsa aganTMBHUX LUKApNeToK 3a
HeobXiZAHOCTI MOXe ByTV 3MeHLUEeHa A0 3HaYeHb
0,2+0,3 MH/Tekc. Ans BM3HaYeHHA YMOBHOIO
Hanpy>XeHHA HWTOK Yy npoueci ekcnayartauii
BMPOOY, 3paskm TPUKOTaxy nepenneTeHHs
nactuk 1x1 Ta nactuk 3x3 3 obpaHoro Buay
CUPOBMHM AOCNIAXKEHO Ha PO3PUBHIN MaLUWHI
WDW-05M (puc. 5, a).

HaBaHTa:keHHsn, H
W

50 100 150 200 250 300

BugosmeHHs, Al , %

——Jlactuk 3x3 ——/JlacTuk 1x1

Puc. 5. Alocnig>keHHA 3pa3Ka TPUKOTaXKy JIaCTUMHOIO nepenieTeHHs
Ha po3puBHii mawmHi WDW-05M
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Ha nigcraBi ogep>kaHnx ekcnepuMeHTanbHUX
AAHWX ANA AOCNIAKYBAHWUX 3pa3kiB TPMKOTaXy
nepenseteHb Jnactuk 1x1 Ta nactmk  3x3
nobyaoBaHO AiarpamMn  «HaBaHTaXKEHHSA —
Aedopmauia» ana OA4HOBICHOrO pPO3TAry B340BX
neTeNbHUX PAAIB B iHTepBaNi HaBaHTaXXEHHSA
0 - 9 H (puc. 5 6). BcraHoBneHo, LWoO
PO3TAXHICTb TPMKOTaXy MnepenieteHb Nactuk
1x1 Ta nactmk 3x3 npu HaBaHTaXKeHHi 6 H
cknagae 149% Ta 213 % BignosigHo (Tabanus
1, puc. 5,6). Ockinbkn 3pasku BUPOBAEHO 3a
OfHAaKOBUX MapaMeTpiB pexuMy B'si3aHHS,
BMCOTa NeTeNbHOro psaay € OAHAKOBOK Ta
BIANOBIAHO KiNbKICTb MNETEeNbHUX PAAIB Y

AOCNIAHNX 3pa3Kax 3a/ULIAETbCA HE3MIHHOHO.
ToMy YMOBHe Hanpy>XeHHA HUTKN € O4HAKOBUM
ANS 3pasKkiB TPUKOTaxy ob6OX nepensieTeHb
Mpn LUBOMY 3@ YMOBM HE3MIHHUX NapameTpis
B>A3@aHHA BiAHOCHE BUAOBXEHHSA B340BX JiHIil
neTeNbHOro pagy CyTTEBO BIAPI3HAETbCA 3a
paxyHOK CTPYKTypu nepenneteHHsa. Y Tabauui
2 HaBeAeHO TUMOBI PO3MIPHI O3HaKW KiHLIBKM
[17] Ta y pas3i ii HabpsAky. Hanbinblwinii BUMIp, 3a
AKUM PEKOMEHAYETLCA MPOBOANTM PO3PaxyHOK
HeOobXiZAHOI KiNbKOCTI MpaLorounx ronok Ans
BMIOTOBNEHHA aAanTUBHOI LWIKapneTkn — ue
AiaroHasbHWIN 06XBaT CTOMW Yepes 3rvH Ta MATKY
(puc. 6, No3.3).

Tabanua 1 — XapakTepucTnkn po3TAXHOCTI, O4ep>KaHi Y XOAi eKCrnepuMeHTy

YMoBHe BiAHOCHE BUAOBYEHHS P, % KiﬂbKiCTb.ronOK op,Hie'l"
HasaHTaxenns H | HaNPYXeHHs ' roneynuui [ B 3anpasLi
! B HUTLi, MH/ npu A;=2,6 MM
Tekc Nactmk 1x1 Nactmk 3x3

1 0,09 31 84 59

2 0,19 75 137 45

3 0,28 103 164 39

4 0,37 122 183 36

5 0,47 137 200 34

6 0,56 149 213 33

7 0,65 159 225 31

8 0,74 166 234 30

9 0,84 173 243 30
Tabanuys 2 - Po3MipHi 03HaKKW AN NPOEKTYBaHHA LLKapNeToK

Tunosi po3mipHi Po3MmipHi 03Haku
HalimeHyBaHHSs BUMipY o3Hakwu 3a TOCT KIHLIBKM i3
11215-65, cm Habpakom, cM

AoBxunHa ctonn (1) 25,0 25
O6xBaT WMKONOTKM (2) 22,1 32
[liaroHanbHMN 06XBAT CTONW Yepes 3r1H Ta N'aTky (3) 32,8 37
O6xBaT cTONM Yepes 30BHILLHIA My4oK (4) 24,2 29

s@%\éﬂ

™

Puc. 5. Po3mipHi o3Haku, HeobXxiaHi ans
NPOEKTYBAHHA afanTUBHOI WKapNeTKn

lUnpunHa B'A3aHHA Ha ginaHkax 1, 3 1a 5
(puc. 2 Ta 4) byse ofHaKOBO, ane KiNbKiCTb
NPaLFOOUNX FTONOK OAHIEI TONeYHML Ha AiNAHL
[, BUpOG1eHoi NepeneTeHHaM nactuk 3x3, byae
AopiBHtOBaTK 3/5 BIiA KiIbKOCTI ronok I, 3a4isHnX
y BUroTOBAEHHI AinaHok 1 Ta 3. Lito ymoBy MO>XHa
3anmcati ak (2):

3
I's=_I (2)
5

Ana HapaHHA BMpObYy 06>eMHOI  dopmy,

30KpeMa Ana GopMyBaHHA NaroMmijika wKapneTku
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ainaHkm 1 ta 5 HaniBpabpukaty (puc. 4),
BMPO6/IeHi BigNOBIAHO NepenaeTeHHAM NacTUK
1x1 Ta nactmk 3x3, 3WNTO B3[0BX AiHIT KPOMOK
y TpybKy Ha keTenbHin MawuHi Hague D280E
(pnc.2). [na HeTpaBMaTUUYHOIO BAAraHHA
Ta 3HIMaHHA LWKapneTkn AiNfHKa naromisika
NMOBWHHA PO3TATyBaTUCb A0 MaKCMMaNbHOIO
nepumMeTpa obxeata KiHUiBkM O TaKMM YMHOM,
Wo6 Hanpy>XeHHA HUTOK He MnepeBuLLYyBano
0bpaHOro rpaHM4YHOro 3HayeHHA. Hanpuknag,
AKLLO YMOBHE Hanpy>XeHHS B HATKaX He MOBUHHO
nepesuwysatn 0,6 mMH/Tekc, 3 Tabauyi 1
6auyMoO, WO BiAHOCHE BUAOBXEHHA TPUKOTaXY
nepenneteHb nactmk 1x1 Ta nactuk 3x3 npu
BMKOHAHHI 3a3HayeHOi YMOBW He MOBWUHHO
nepesuwysatn 149 Tta 213 % BignoBigHo.
Mo3HauMmo TabAMYHI 3HAUYEHHS BIAHOCHOTO
BMAOBXEHHS, NigibpaHi ansa ginaHok 1 1a 5 sk
P, 1a P, a KoeQiliEHTV pO3TAXHOCTI TPMKOTaXy
Ha uwx ginsHkax — signosigHo C, ta C, ki MOXHa
po3paxyBatu 3a dopmMynamu (3) Ta (4):

_ Pl +100 (3)

=100

. P5 +100

4
100 )

5

Ae A, — neTeNbHNA KPOK TPUKOTaxXy NacTuk 1+1
B YMOBHO-PIBHOBa>XHOMY CTaHi.

Miactasusiu (2) y (5), oTpumyemo Bupas (6):
3
Fl 'AO 'Cl +§F1 'AO 'CS =Omax (6)

3 Bupasy (6) BM3HAYAEMO HEOBXiAHY KiNbKiCTb
npaLoYmx ronok:
rl Omax

Ag-(C +%C5) (7)
ExcnepvMeHTanbHO BM3HayeHe 3HauyeHHS
NneTeNbHOro KPOKY TPUKOTaXy nepeneTteHHs
nactmk 1x1 B yMOBHO-PIBHOBaXHOMY CTaHi
CTaHOBUTb 2,6 MM. 3HaUYeHHS KibKOCTI rOJ0K
y 3anpasuji, po3paxoBaHi 3a ¢opmynamn 2-7
A9 KOXKHOTO 3 Tab/IMYHMX 3HaUeHb BiAHOCHOTO
BUAOBXEHHS, HaBeAeHi y Tabauui 1. OnTumanbHy
KiNbKICTb FONOK OAHIET rONeYHNL, Y 3anpasLi Ans
B'A3aHHA nactmka 1x1 3a ymoBu 3abe3neyeHHs
YMOBHOIO HaBaHTaXeHHA Ha HUTKy 0,2+0,3 mH/
Tekc, HeobxigHO obupaTtn B iHTepBani Big 39
8o 45. CKOpUroByeEMO A0 MapHOro 3HaYeHHs
Ta obupaemo 40 ronok + 2 KPOMOYHI AnSA
KeTeNbHOro LBa.

3aBAsAKU
PO3TAXHOCTI

NiABULLEHNM
JinaHka 5

MoKa3HMKam
HaniBdabpwkaty
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WKapneTky, wo nokKpuBae BEPXHHO YaCTUHY

CTONW W TOMINKOCTOMa, € €NeMEHTOM, AKWK
3abe3neyvye aHTPOMOMETPUYHY BiAMOBIAHICTb
LWKapneTkn HO3I HeTUNOBOro po3mipy Ta ii
YTPUMaHHA BIA4 NpPOKOB3yBaHHA. Ha pwuc. 7
HaBefeHO afanTMBHY LUKapneTky y roToBOMy
BUINAAI, HAAITY Ha MaHeKeH, Lo IMITYE KiHLIIBKY
3 HabpsAkoMm.

Puc. 7. LLikapneTtka agantnseHa

[Ona BUroToBAEHHA afanTUBHUX LUKapneTokK
3anNpOMNOHOBAHOI  KOHCTPYKLIii  Ans  Ntosen
3 UYTIMBOKO [JO MOApa3HeHb LWKIpow, Y
TOMY UMCAi XBOPWUX Ha LYKPOBWUA aiaber,
PEeKOMEHAYETbCA BUKOPUCTOBYBATU MPAXY Ta
HUTKM 3 rinoanepreHHMMMN Ta aHTUMIKPOBHMMM
BJ1ACTUBOCTAMMU.

BucHosku.

Y xoai pob0oTV po3rnaHyTO HayKoBi nybnikaLlii,
PWHKOBI MNPONO3MLUIT Ta MaTeHTHO-TEXHIYHY
AOKYMEHTaLito,  MPUCBAYEHI  BUPILIEHHIO
npobiemn po3pobkm bYyHKLiIOHaNbHWX
NaHYiLLHO-LIKapPNeTKOBUX BMpOObIB.
BctaHOBNEeHO, WO npeAcTaBAeHI Ha PUHKY
MOZeni LWKaprneTok He € afanTUMBHMMKM Ta He
3abe3nevyoTb HeTpaBMaTUYHE BUKOPUCTAHHSA
ANA  NHOAeN,  aHTPOMOMETPUYHI  BUMIpU
HUKHIX KIHLIIBOK SIKMX 3HAaYHO MEepPEeBULLYHOTb
TWUMOBI PO3MIPHI O3HaKW. Y XoA4i AOCNIAXKEHHA
po3pobneHo KOHCTPYKL,itO, anropuTtm
NPOEKTYBAHHA Ta TEXHOJIOTIO BUTOTOBJEHHA
afanTUBHOI AOMALLHbOI LIKapneTku Ans ocib,
WO MaroTb 36iblUEHI PO3MipHI O3HaKK CTOMM
Ta rominku. [MpoaHani3oBaHO TEXHOMOTIYHI
MOX/IMBOCTI B'A3aNbHMX MalWH Ta HajaHo
pekoMeHAaLii woao BMbopy obnagHaHHA.
Ana pizHMX OYHKLIOHAAbHUX 30H LUKapneTku
pekoMeHAO0BaHO BMKOPWCTOBYBaTH
nepenneTeHHsa nactuk 1x1 Ta nactmk 3x3, Wo
3abe3neuytoTb  3aZlaHy BEMYMHY YMOBHOI
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Hanpy>XeHOCTI  HUTOK  Mpw  ekcnayaTtauii
WKapneTkn Ha HO3i HEeTUNOBMX PO3MIPHUX
03HakK. 3'elHaHHA KPOMOK HanisdabpukaTy ans
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