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KuiBcbkuil HallioHABHUN YHIBEPCHTET TEXHOJIOTIH Ta AU3aiHy

PO3POBKA TEXHOJIOT'TI BUTOTOBJEHHS BATATO®YHKIIOHAJIBHUX
JKIHOYUX TPYCIB JIKYBAJBHO-MIPOPIIAKTUYHOI AIi

Po6oma npucesiueHa po3po6byi acopmumeHmy 6az2amo@yHKYiOHAAbHOI GiAU3HU /AIKY8aA/NbHO-NPOPIAAKMUYHO20
NpusHayeHHs1 0/ XHCIHOK pi3HuUX eikosux 2pyn. 3anponoHosaHull 6iNUHAHUU 8Upi6 peKoMeHAyembCs 0451 3HUMCeHHS
6021b08uUx 6idyymmis nid wac kpumu4Hux OHIB. [l151 8U20MOB/EHHS XHCIHOYUX MPUKOMANCHUX MpYcCié 3anponoHO8aHo
Cmpykmypy KOMO6IHO8AHO20 nepenjemeHHs, chopMo8aHy psdamu nepenjnemeHHs iHmepaok ma mpyéuacma 2aads. Y
sAKoCmI CUpOBUHU BUKOPUCMAHO 6AB08HAHY NPSIXHCY MA KOMNJAEKCHY MeKCmyposaHy NoAiamioHy HUMKY 3 eAdcmaHo8uM
cepdeyHukoMm. JJAst 3HAMMSA 6041608020 CUHOPOMY 3ANPONOHOBAHO 00 KOHCMPYKYii mpycie 8 o61acmi nonepekogozo ma
Kpusiosozo 8i0diny esecmu anjikamop, wo 3abe3nevygamume MAcaxcHy 0il0 ma cnpusimume po38’s13aHHI0 npobaemu
nepiodu4Ho20 60110 y HCIHOK.

Kawouosi ciosa: kombiHnosaHe nepensemeHHsl, 6a2amog@yHKYIOHAIbHA JHciHOYA 611u3HA, 6i1U3HA  AIKY8A/IbHO-
npo@inaKkmu4yHo20 NpU3HA4EHHs], es1eMeHm MacaxcHoi dii, anaikamop.
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DEVELOPING THE TECHNOLOGY FOR PRODUCING
WOMEN’S UNDERPANTS HAVING A THERAPEUTIC AND PROPHYLACTIC EFFECT

The work considers the development of a range of therapeutic and prophylactic multifunctional underwear for women of different
age groups. Modern approaches to the creation of multifunctional therapeutic and prophylactic underwear have been analysed in this work.
The use of products with a massage effect is recognized as one of the effective ways of relieving pain and fatigue, and getting a charge of
energy. The proposed underwear product is recommended for reducing painful sensations associated with periods. To make the knitwear
women’s underpants, the structure of combined weaving formed by rows of interlock knitting and tubular satin stitch, is proposed. Cotton
yarn and complex textured polyamide threads with elastane core were used as the raw material. To alleviate the pain syndrome, we propose
to add an applicator to the design of the underpants in the lumbar and sacral regions, which will provide a massage effect and contribute to
solving the problem of periodic pain in women. In order to develop the design of the applicator, providing acupressure, the biologically active
zone responsible for the localization of pain was analysed. The projection location of this biologically active zone on the woman’s body
coincides with the quadrilateral of Michaelis which is a rhombus-shaped contour that is sometimes visible on the lower human back.
Focusing on the average size of the, quadrilateral of Michaelis we have developed a pentagonal shape applicator design. Acupressure
massage effect of the applicator in the daily use of the product is proposed to carry out by mechanical action of the lumpy protrusions on its
surface. Externally, the applicator looks like hemispheres, which are interconnected by a thin flat thread and create a relief surface.
According to the results of the study, the effectiveness of massage action and the convenience of using the therapeutic and prophylactic
product is ensured by the successful choice of knitted fabrics for the underwear, the design of the product with scientifically based
characteristics, the location, size, and design (of the applicator) of the massaging element, which provides beneficial effect on the health and
emotional well-being of women.

Key words: combined weaving, multifunctional women's underwear, therapeutic and prophylactic underwear, massage effect
element, applicator.

Beryn

Ha cBiTOBOMY pHMHKY TEKCTHJIBHOTO BHPOOHHMIITBA MEIMYHHHA TEKCTHIIb YTPHUMY€E OcoOiMBE Micue. Y
Jep)KaBax 3 PO3BHHYTOK TEKCTWIIBHOK IMPOMHCIOBICTIO, BUPOOHHLTBO MEAWYHOTO TPUKOTAXY, B CEPEIHBHOMY,
CTaHOBUTH O1M3bKO 17% TEXHIYHOTO TEKCTHIBHOTO PHHKY. Ha nmaHuMit 9ac TpHUKOTaXHI BHPOOM MEIUYHOTO
NPU3HAYCHHS MAlOTh BEJIMKHI IMONMHUT y HACENCHHS 1 3 KOXKHHM POKOM aCOPTHMEHT TOBapiB LBOTO HANPSIMKY
30unbinyerbess [1]. Tlomuproerbess monut Ha Oarato(yHKIIOHAIBHY OUIM3HY JIIKYyBaJbHO-NPO(]IIaKTUUHOTO
MpHU3HAYCHHS. 30KpeMa 0co0IMBICTh KiHOYO1 (hiziosorii moTpedye crennivHOro maxoay 10 OpraHisaril mpaii ta
ii 3a0e3neueHHs. 3aBJSKH CBITOBOMY IPOTPECy POJIb XKIHOK Yy Cy4aCHOMY CYCIHIJIBCTBI KapIHHAIBHO 3MiHMIIACS.
Bonu 3100ynu Oinbie cBoOomu Juis peaiizauii cebe y TBOPUOCTI, Hayli Ta IpoMaJChKiil aisuibHOCTI. JKiHOoua
€MaHCHIIallis, PO3BUTOK TEXHIYHOTO MPOrpecy Ta, HacaMIepe/l, MOTipIIeHHs JeMorpadiuHoi cuTyalii y Hu3Li Kpaid
CBITY CTaBIATH iX Mpaiio HapiBHI 3 4osoBiyoto. CydacHa yKpaiHChbKa JKiHKa 3afisHa B yciX cdepax CyCHiIbHOI
JISUTBHOCTI Ta BUPOOHUIITBI, HUHI 3HAYHA YacTHUHA IX MPOXOANTH BIHCHKOBY Ciyk0y. ToMy An3aifH-IpOeKTyBaHHS
0araTo(yHKIIOHATBHOI JKIHOYOi OUTM3HH 3 JIKYBaJbHO-NPO(DITAKTHYHIUMH BIIACTHBOCTSAMM, IO BiIIOBiJaOTh
BHMOTaM Cy4YacHOCTi, Oe3lepeyHO € TPOSBOM yBarm ¥ TypOOTH Mpo >kKiHOYe 370poB's. ChOrOIHI TPUKOTAXKHI
MOJIOTHA KOPHCTYIOTHCS BEIHMKOIO TOIYJIAPHICTIO y BUTOTOBJICHHI HATUIBHOI OUIM3HM JUIS SKIHOK JIIKYBajdbHO-
mpodizakTruyHOoi Aii. BupoOHHITBO KOMpOpPTHOI, Oe3meyHoi, MOTHOI Ta 6araToPyHKIIOHATHHOT OUTH3HY IS JKIHOK
AK HIKOJIM € aKTyaJIbHUM Ta Ma€ INIMOOKE COIiaJIbHE 3HAYCHHS.

IlocTanoBKa 3aBIaHHSA

Crip 3a3HAa4YMTH, IO 3aCTOCYBaHHS JIIKYyBaJbHO-NMPO(MIIAKTHYHUX I[IBEWHHX BHPOOIB 0a3yeTbCs Ha
CY4YacHMX HAyKOBO-TEXHIYHUX BIJIKPUTTAX Ta BUKOPHCTaHHI iH(popmauiiiHoi Meauiuuu. JlOCTynmHUM 1 JOCHTH
NIEPCIIEKTUBHUM CIIOCOOOM IPOBE/IEHHsI pedIIeKcOTepaneBTHHHOTO JIKYBaHHS 3aJIMIIA€ThCsl OaraTopyHKIiOHaIbHA
TPUKOTa)XHA HATIIbHA OUIM3HA 13 PO3MINICHMMH Ha Hid 3ac00aMU BIUIMBY HAa TOYKU aKyMyHKTYpH. Ake
BHUKOPHCTaHHS TaKol OLIM3HU He Tependadae peryiIsipHe BTpyYaHHs MEANPALliBHUKIB B yMOBAaX MEAWYHOTO 3aKJIay
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Ta 3aCTOCYBAaHHS BHCOKOBApTICHUX MPHIIAJIIB Ta MEIHMYHUX MTPETapaTiB.

CroroaHi B YKpaiHi po3poOisItOTECS PI3HOMAHITHI BHIW JTIKYBaJIbHO-MIPO(IIAKTHYHOT JKIHOYO1 O1IM3HM 3
TPUKOTAXY. BpaxoByrourn BUMOTH CIIOXHBAYiB, YaC BiJl 4acy 3asBJIIOTHCS HOBI po3poOKH Ta BHHAXOAW. Bimomo,
IO Cy4yacHi MEJMYHI JOCII/KCHHsS BHSBWIM 3HIKEHHS PalliOHAIILHOCTI MEIUKAaMEHTO3HOTO JIKYBaHHS Ta HOro
HETaTUBHUI BIUIMB HA CTaH 370pPOB’s KiHKU. «ChOroIHI HEMAE JKOIHOTO JIKAPChKOTO Mpenapary, KU MOTSHIIIHHO
HE € TIPUYMHOIO JIIKapChKOro, iHTepCTHLIHOTO HepUuTY», — 3a3Havyae qokrop Meauuuuu B. 1. Hlynytko (1993 p.)
[2]. Och oMy anbTepHATHBOIO CTanH (hi3HYHI METOIH JTIKYBaHHs, 30KpeMa — pedIIeKCcoTepaltis.

TakuM 4MHOM, pO3B’S3aHHIO IPOOJIEMH 3HIKEHHS OOJIBOBOTO CHHIPOMY IPH JHCMEHOpE] y MKIHOK MOXKe
CHPUATH TMPOCKTYBAaHHS i BUPOOHUIITBO JTiKYBaJbHO-POMITAKTHYHOTO TPHUKOTAXKHOTO BUPOOY, 30KpeMa TPYCIB 3
HaKJIAJKOK y 30HI 3aJIHbOT MOBEPXHI IMOIEPEKOBOTO Ta KPHMXKOBOTO BLIILIIB XpeOTa, JIKyBAIbHUH e€(DeKT SKHX
JOCATAETBCS  3aBIIKA KOMIIPECIHHMM BIACTHBOCTAM TPHKOTAXY Ta MEXaHIYHOMY BIUINBY JOJATKOBO
PO3TAaIIOBAaHOTO eIEMEHTa MAacaXKHOT [Iii, 1[0 BIUIMBAE Ha 010JIOTIYHO aKTHBHY 30HY B OOJIACTI ITOTIEPEKY i KPHXKIB.

AHaJi3 ocTaHHIX J0CTiIIKeHb Ta myOJaikaniii

Heo0XximHO YiTKO YSIBJIATH, IO OCOOJUBOCTI (hi3i0JI0TIi KIHKH MOTPEOYIOTh CHEMU(IYHOr0 MiIX0my 10
oprami3zatii mpami ta ii 3a6e3nedenns. e nanpukinmi XIX cr. yuenui, nikap-rinexkosor J[.O. Ot (1855-1929 pp.)
chopMyBaB YiTKE 3HAYECHHS 3aKOHY HEPIOANYHOCTI XBUJIEMOAIOHNX KOJIMBAHb HAINPY)KEHHS JKUTTEBHX IPOLIECIB B
OpTraHi3Mi XIHKH. Y KOXHOT 30pOBOT )KIHKH, Y PENPOIYKTUBHOMY Billl, IIOMICSLS 3’ SIBISIIOTHCS KPUTHYHI JIHI, SIKi
TpHUBaIOTh 4—6 110 Ta BIUIMBAIOTH Ha Ti eMOIIMHUI cTaH i 370poB’s. [HOAI mporec TpuBae OOJICHO, IO 030aBIIsTE
JKIHKY TMPane3JaTHOCTI Ta MOTpedye MEAMYHOTO BTPYYaHHS. BOJIi JIOKANi3YIOThCS B HWKHIA YAaCTHHI JKUBOTA, Y
MOTIEPEKY Ta KPIDKaX, 1 MaroTh Ha3By — aucMeHopes (dysmenorrhoea) [3, 4].

[Ipu nmopyireHHi GhyHKIIT OAHOTO OpraHy 000B’SI3KOBO 3MIHIOKOTHCS (DYHKIIIT BCIX 1HIIMX OPTaHIB i CHCTEM
Opra”iaMmy B IIJIoMy. 3 4YacoM BiaIpanboBaHi Ta c(OPMOBaHI OCHOBHI IOHATTS, METOJIW Ta 3aCO0OHM JIIKyBaHHS
JIaBHBO-CX1HOI MeIUIIMHU [4, 5], 0 0a3yeThbcs Ha BILIMBI Ha O10JOTIYHO aKTHUBHI TOYKH Ha T toauHU. Jleski 3
HUX, IO MIAIUIA O HAC, HE BTPATHIIN CBOEI 3HAUYIIOCTI JoHUHI. biosoriuno aktuBHi Touku (BAT) Ha Tim moaguHN
JIaBHO B)K€ BWSIBJICHI, JTOCHIDKEHI Ta PETEIhHO CHCTEMAaTH30BaHi, OMUCaHi iXHi (YHKIi Ta B3a€MO3B’S30K 3
OpraHaMH ¥ CHCTeMaMH JIFOACHKOTO OpraHi3My. BIumB ronkoo, curapeToro 3i cte0i1a MoJuHy, IUIIXOM HaTHCKAaHHS
NaJbIIMU Ha MEBHI TOYKH, 3aJISKHO BiJl XapakTepy 3aXBOPIOBaHHs, 3a0e31euye BiHOBJICHHS MOPYIIEHUX (QyHKIIN
W opyxanHs xBoporo [4, 6]. [lns orpumaHHS edekTy BUKOPHUCTOBYIOTbCS Pi3HI NPUHOMH Macaxy:
MPOTJIaKyBaHHs, PO3MUHKA a00 THCK MalbIIMU 3 00EPTOBUMU pyxamHu y 30Hi posranryBanus BAT [2, 4, 6].

B VYkpaiHi, 3aBASKH ITPOBEICHHIO YHCIEHHUX HAYKOBO-IIPAKTUYHUX JOCIIIKEHb, IIUPOKO 3aCTOCOBYETHCS
pednexcorepanist s MpohUIAKTUKK 3aXBOPIOBaHb Ta K aJbTEpPHATUBHE, Oe3MEANKaMEHTO3HE JIKyBaHHS [4, 7).
Pednekcoreparnis BkIltoYae pi3HOMAHITHY KiUIBKICTh MPUHOMIB i METOJIB BIUIMBY HAa OiOJIOTIYHO aKTUBHI TOYKH
(BAT) Ta Giomoriuno aktuBHiI 30HU (BA3), 3abe3medye mpodiakTHKy pi3HUX BHIIB 3aXBOPIOBaHb Ta CTBOPIOE
yMOBH 17151 €(peKTUBHOTO O€3METUKaMEHTO3HOTO JIiKyBaHHSA [8].

SlckpaBUM TIPUKIAIOM €(QEKTUBHOTO MacoOBOTO 3aCTOCYBaHHSA peduiekcoTepamii 3a JJIOMOMOIO0
ToJIKOAIUTiKaIlii € meron, 3ampornoHoBanuii Kysnerosum L.I. [9]. Haii6inpimn BgasuM BapiaHTOM CTaB arulikaTop 3
BEITMKOI0 KITBKICTIO 3MIHHHMX IUIACTMACOBHX MOJYJiB 3 IIHMIIAMH, PO3TallOBaHMMH Ha €JacTHYHIA OCHOBI.
OCHOBHOIO YMOBOIO € HAKJIQJaHHS JaHOTO arulikaTopa Ha TIOBEPXHIO Tijla JTIOAWHU 3 HATUCKAHHSM.

I{ikaBuM BapiaHTOM IMPOBEACHHS TOYKOBOI'O MAacaXKy € aIulikaTop, BUKOHAHWH y BUTJIAAI moaymiku [10].
[ToBepxHsi BUpoOy MICTUTh BHCTYIAIO4l €JIEMEHTH, SIKI YNHATh MacakHuii BB Ha BAT i BA3 mwi y cratnunomy
NoJIoKeHHI rojoBu. dopma i po3mip BUpoOy pi3HOMAaHITHI 1 3aiexaTh BiJ BiKy JIIOAWHHM Ta 3aBllaHb BIUIMBY Ha
TepaneBTH4Hi 30HU. [1o iHIIOMY mparioe BUpiO 3 MeXaHIYHUM NPUCTPOEM. MacaykHa [ist 311HCHIOETHCS 32 PaXyHOK
MEXaHIYHOTO BIUIMBY KYJISICTHX BHCTYIIB IUIIXOM aBTOMATHYHOTO PyXy IiJi OOOJIOHKOIO NOAYHIKH. Y IIbOMY
Bunaaky BB Ha BAT u BA3 i, criwam Oinbin inTeHcuBHAN [11].

ABTopu iHIIOI po6oTH [12] ¥ SIKOCTI €IEMEHTY OJATY 3 MacCaXHUMHU (QYHKIISIMU POTIOHYIOTh BUKOPUCTATH
KOMIip manbeTa, Ha SKOMY pPO3TalloBaHa MacakHa cMyTa. Y CMy3i BMOHTOBAHO YHII, 32 JOIIOMOTOIO SIKOTO JIFOIWHA
MoJke mocuiroBaT abo mociadmoBatu BB HAa BAT mui, 1o 103Bossie 3HIMATH BiAYYTTS BTOMH Ta HAapyTH Ha
IUISHIN [IUHHOT 30HU.

Y poboti [13] aBTOpamu 3ampoIIOHOBaHI PyKaBHIll AJIs MpoBeaeHHS ToukoBoro mMacaxy BAT i BA3 pyk.
OnykJii MacaxKHi €JIeMEHTH, PO3TalllOBaHI BCEpearHI BUPOOy, 3a0€3MeUyoTh MacaXx 30HH BILIMBY Ha JOJOHIX PYK.

Haii0inpin mommMpeHuM BUAOM JIIKYBaJIbHO-MPO(IIAKTUYHUX IIBEHHUX BHPOOIB € OUIM3HAHI (CrigHi
COPOYKH, KaJIbCOHHU, TPYCH Ta iHIIi). binn3Ha Ge3nocepeHbO KOHTAKTYE 3 TLJIOM JIFOIUHU, TOMY i1 BUKOPHCTOBYIOTh
y TMOBCSKICHHOMY IOOYTI Hinogo0oBo. Bimomi pisHoMmaniTHI cmocobu BBy Ha BAT 1 BA3 moguam 3a
JIOTIOMOTOI0  TPUKOT@)XXKHOI OIIM3HM JIIKyBalbHO-NpoQinakTHYHOro npusHadeHHs [l14]. Bunaxixm ykpaiHCBKHX
(haxiBIiB CTaB MPHUKIIAZOM PO3POOKH OJTY JIIKyBaJIbHO-IPO(MIIAKTUYHOTO MPU3HAYCHHS 13 3aCTOCYBaHHs CIIOCO0Y
BBy Ha BAT i1 BA3 Tina moanHn eHepreTHIHO-iHGopMatiifauM nuisixoM [14]. V poborax [15, 16] aBTopamu
po3poliieHi OaraToyHKIiOHATBHI TPUKOTAXXKHI BHPOOM Yy BHIIIALI HATLIBHOI OUTHM3HM Ta YOJOBIYMX TpPYCIB
BiJITIOBIJTHO 3 €IeMEHTaMH BIUINBY, 3a(DiKCOBAaHNMH Ha BHYTPIIIHIA MTOBEPXHI BUPOOIB 32 JOITOMOTOIO HAKIaIOK. Y
SKOCTI €JIEMEHTIB BIUIMBY OOpaHO CpiOHI IUIACTMHM, Ha SIKI 3a JIONIOMOTOI0 PENpUHTEpa 3amucaHo iH(opMmalio
JMiKyBalbHHUX mnpenapariB. Haknmaaku 3 ruiactuHaMu 3adikcoBaHl y THX MicLsiX OUIM3HH, 110 € mpoekuismu BA3
Tymy0a Ta pyK JIOAWHH, SIKi MAlOTh 3B'A30K 3 OPraHAMM i CHCTEMaMH, IO BiAOBIAAIOTH 32 MEXaHI3MH BUHUKHEHHS
CTpecy Ta CTPECOBHMX CTaHiB. 3amareHToBaHa po3poOka [16] y BuIisimi 4YoJoBiYMX TpyciB 3 edekrom
pednexcorepanii, npu3zHadeHa Jyist PO UIAKTUKH XPOHIYHOTO MIPOCTATUTY.
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AKTHBHO 3aCTOCOBYIOTBCA TaKOX OaraTo(yHKIIIOHANBHI IIBEWHI BHPOOHM, 30KpeMa OISr Ta HATUTbHA
OiM3Ha JIKyBaJbHO-NPO(ITAKTHYHOTO NPU3HAYECHHS, 03J0POBYMI BIUIMB y SKUX 3a0€3MedyeThcs 3a JAONOMOTO0
MeTo/ly MarHitorepamii. Meroj 3acHOBaHMI Ha NPUKIAIAHHI O TOYOK aKyMyHKTypH MAarHiTiB, PO3MILIEHHUX,
HaIpUKJIa, y 4oJIoBiuMx Tpycax [17], mo 3abe3nedye BIUIMB MarHiTHOTO IIOJIi Ha OpPraHW Mayoro Tasy, abo y
XKIHOUMX Tpycax [18], aKi peKOMEH/I0BaHO HOCHUTH ITiCIIsl ITOJIOT1B.

TakuM uuHOM, peduieKcoTeparlisi LIIMPOKO 3aCTOCOBYETHCS y BHUIOTOBJCHHI OararodyHKIIOHAIBHUX
BUPOOIB JIIKYBaIbHO-NIPOQIAKTHYHOT Aii, Y TOMY YHMCIi TPUKOTaXHHX. TOMYy OCHOBHOIO 3a/laueio € po3poOka
KOHCTpYKILIi arikaTopa Ta camoi HaTUIbHOT OinM3HM ais 3a0e3nedeHHs edekrty BrumBy Ha BAT Ta BA3 Ha Tini
JIFOIMHH.

Pe3yabTaTh Ta iX 00roBOpeHHs

TpukoTaxHi BHPOOM MEIUYHOTO NPH3HAYCHHS KOPHUCTYIOTHCS BEIUKHM IOINHTOM Y HAceleHHsS, 1 3
KOKHUM POKOM aCOPTHMEHT TOBapiB I[LOTO HAMPsSMY 301IbIIYETHhCS. 30KpeMa B YKpaiHi 3aBISKH IPOBEICHHIO
YHUCETbHUX HAyKOBO-NIPAKTHYHUX NOCHIDKeHb, K Y JIKyBajbHii, Tak 1 NPoGiTakTUYHIA MPaKTHUIl MIUPOKO
3aCTOCOBYEThCS METOJAMKA TOYKOBOrO Macaxy (BIumBy Ha BAT) y BUPOOHMUTBI JIiKyBaJbHO-NPO(DITaKTUUHUX
BHPOOIB.

YucneHHi KIiHIKO-(i310JIOTIYHI JOCTIHKCHHS, MPOBEACHI B Hall Yac, mokasamd, mo BAT maroth
crierdiyHi 0COOIMBOCTI, SIKI BIAPI3HSAIOTH 1X BiJl OTOYYIOUMX IUISHOK WIKipu. [Ipy HaTHCKaHHI Ha LI TOYKH, SK
NPaBWIO, BUHUKAE CBOEPIJHE BIAYYTTS JIOMOTH, OHIMIHHS, OOJIO 1 BIICYTHICTh iX NpH HATHCKaHHI N03a LUMH
TOYKaMy. BUHUKHEHHS IUX BiIYYTTiB HACTIJIBKH MOCTilHE i 000OB’S3KOBE, IO CIIy>KUThb KPUTEPIEM NPaBHIBHOCTI
3HAaXOJUKEHHS TOYKM. HaTuckaroum 4iTKO Ha BIiANOBIZAHI TOYKH, MOXKHA JI030BAaHO, BHOIPKOBO Ta CHPSIMOBaHO
BIUIMBATH Ha (DYHKIIi PI3HUX OPraHiB 1 CUCTEM, PETYJIIOBATH BEreTaTHBHI (DYHKIIi, OOMIHHI Ta BiJHOBIIOBAJIBHI
mporecu. Edekt ToukoBoro Macaxxy MokHa 3a0€3MeUNTH IUITXOM BHKOPHCTAaHHS AIUTIKATOPIB, IO BiAPI3HIIOTHCS
3a CBOEI0 KOHCTPYKIII€IO.

Bigowmiit ykpaiHchkuii Jikap, ManyanbHuii Tepanet Jlsimko M.I'. cTtaB aBTOpOM METOIy MHOXXHHHOTO
TOJKOBKOJIIOBaHHA [19]. 3a J0mMOMOror TOJIKOBHX METAJICBHX aIlIKaTOpPiB, PO3MIIICHMX HA TUIl JIFOIAMHH,
3I1MCHIOETBCST KOPEKLisd (PyHKIIOHAIBHOTO CTaHy OpPraHi3My JIIOJMHH, LIUIIXOM DPE(IEKTOPHOrO Ta MAacaKHOTO
BruMBY. BunHaxin mist crumymoBanas BAT 1 BA3, po3pob6nenuit Ha ocHoBi Metoay M. I'. Jlsmko [19], Bkirouae B
ceOe mpysxHi 0a3u 1 KOPCTKI MOAYJI 3 IIUIIAMH, PO3TALIOBaHI OJUH OLIS OJHOTO i 3’€aHaHI Mix coboro (puc. 1).
dopma muMIiB MOXKE BIIPI3HATHCH 3aJI€KHO BiJl HEOOXiJHOTO THITy TOUYKOBOTO Macaxy. [IpucTpiii MOXHa akTUBHO
BHUKOPHCTOBYBATH TIPH BHKOHAHHI (i3MYHMX BIpaB, 3aKPIMMBIIN HOro Ha NpeaMeTH oxasry. Taka KOHCTPYKLis
aruTikaTopa Ha JJa€ MOXKJIMBOCTI BUKOPHCTOBYBATH HOTO IIPH MOBCSAKAEHHIH eKcIuTyarallii HaTiabHOT O1IM3HH.

W
.

{ A 4 { A

Puc. 1. [Lnacrmacosi 3MiHHI MOyJ1i 3 MNaMu

Sk 3a3Havanocsi BUILE, Y KOXXHOI 340pOBOI JKIHKH JAITOPOJHOTrO BiKy BHHHUKA€E INMEPIOJUYHUN Oiib, 110
BIUIMBA€ Ha CTaH ii 370pOB’s Ta eMomidHii (GoH. B Okpemux BHMaaKax MPOIEC TPUBAE JIOCUTH OOJICHO, IO
no30aBisie JKIHKY Ipane3faTHOCTi. 3acTOCyBaHHs peduiekcoTepanii HUIIXOM TOYKOBOTO MacaXky IEBHUX 30H
JIO3BOJISIE  peali3yBaTH Oe3MEIMKaMEHTO3HUHM CHOCi0 YCYHCHHsS OOJNBOBUX BIAYYTTIB. 3 METOK PO3POOKH
KOHCTpYKILIi artikaTopa, mo 3ade3neuyBaTHMe TOUYKOBHH MacaXk, IPOaHai30BaHO 0i0JIOTIYHO aKTHBHY 30HY, IO
BiZIOBizae 3a Jokamizaito Oomro. IIpoekiiitHe po3ranryBaHHs Ili€l Oi0JOTiYHO aKTHBHOI 30HHM Ha TiJli JKIHKH,
30iraeTscs 3 pomOoM Mixaerica, IO MPEACTABIAE€ COOOI0 IUIOMAAKY poMOOBHIHOI (OpMH Ha 3aJHINA MOBEPXHIi
KpMKOBOTO BiIniny XxpeOTa. BuMiproeTscs y mososkeHHI 00CTeXKyBaHO1 KIHKH CTOSYM Ta Ma€ Mexi (puc. 2 ):

BEPTHMEANBHE Bick
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HaOKpHHOB] 1
kpumoso- L Kynpuk AKp
AMEIT
HyGoBee
UNEHYBAHHA
Puc. 2. IIpoekuis pomda Mixaenica
BEpXHIH KyT pomba (HagkprmkoBa sIMKa) — II€ 3aryIMOJIeHHS MDK OCTHCTHM BIPOCTKOM II’SITOTO
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MIOTIEPEKOBOTO XPpelIIs 1 IepIINM KPHKOBAM XpeOIieM;

OOKOBI KyTH BIJIIOBIIAI0TH 33/IHIM OCTSIM KIIyOOBHUX KICTOK,

HIDKHIH KYT — BEpXiBKa KPUXKIB;

3BEpXy Ta 330BHI poMO OOMEXEHHUIl BUCTyIaMH BEIMKUX CIIMHHHUX M’sI31B, 3HU3Yy Ta 330BHI — BHCTYIaMH
CIIHUYHUX M S31B.

Po3mipu pomba Mixaemica: mo3norxkHid — 11 cM, monepeunuii — 10 cm [20].

Po3pizustoTe HacTynHi GOpMH KpHkKoBOro pomOa: 1 — HOpMasbHMH; 2 — IUIOCKOPAaxiTW4HUHA Ta3; 3 —
3araJbHO-PIBHOMIPHO 3BY>KEeHUi Ta3; 4 — koco3BykeHn# Ta3 [20]. [Ipu aHatoMiuHO By3bKOMYy Ta3i Horo ¢opma ta
po3mipu 3MiHeHi (puc. 3). BiH Mae Mexi: BepXHild KyT — MOTIHOICHHS MiXK OCTHCTUM BIIPOCTKOM V TIOIEPEKOBOIO
XpeOIIs i MOYaTKOM CepeTHbOTO KPHMIKOBOTO IpeOHs; OiUHI KyTH — 3aiHi BEpXHI OCTi KIIyOOBHX KiCTOK; HIDKHIA KyT
— BepxiBKa KPWXKIB; 3BEpXy 1 330BHI poM0O OOMEKeHHI BHCTYNAMH BEIHKHX CIIMHHUX M s3iB; 3HH3Y 1 330BHI —
BUCTYIIAaMH CITHHYHHX M’s3iB. Boii y minmsHIi KpmKoBOro poMOa BKa3yrOTh Ha YCKJIATHEHHS B TiHEKOJOTidHIM
chepi. Tak, mpu maToyorii MaTkd — 3aisHa HIDKHS TUISHKA IONEPEKOBOr0 Ta KPHXKOBOTO BIIALTIE XpeOTa B
npoekiii pomba Mixaesica.

Puc. 3. ®opmu pomba Mixaeica

Opi€HTYIOYHCh HAa CEPEeHbO CTATUCTUYHHUII po3Mip pomba Mixaenica HaMH PO3POOJICHO KOHCTPYKIIO
arutikatropa 1’ siTuKyTHOI popMu. [T'SITHKYTHHK BIIUCYEMO y MPSIMOKYTHHUK IUpuHOIO 11 cM Ta BucoToro 15 cM Ta
YMOBHO MOJIUIAEMO #oro Ha JBi Qirypu. Y pe3yibTaTi OTPUMYEMO DPIiBHOOEIPEHHH TPUKYTHHUK 3 JOBXHHOIO
CTOpOHU OCHOBH — 11 cM Ta OiyHMX CTOpiH — 8 cM (puc. 4), a TaKoX MPIMOKYTHHUK 3i cropoHaMu 11 cm Ta 7 cMm
BIZIMOBITHO.

ToukoBy MacakHy [il0 arulikatopa 3a YMOBHM IOBCSKAEHHOI eKCIuTyaTalii BHpPOOY IPOIIOHYETHCS
3MIHCHIOBAaTH LUISIXOM MEXaHIYHOTO BIUIMBY KYJIBKOIIOJIOHMX BHCTYIIIB Ha HOIO IOBEPXHi. 30BHI arIikaTtop
Npe/ACTaBIsiE COOOI0 MIBKYJMI, SIKi 3’€IHAaHI MK COOOI0 TOHKOIO IUIOCKOIO HHUTKOIO Ta CTBOPIOIOTH pENbePHY
noBepxHio (puc.5). s BupoOIeHHS MiBKYJIb MPOIIOHYETHCS 3aCTOCYBATH MOJIIMEp MEIUYHOTO MTPU3HAYCHHS, 110 32
CTaHIApTaMH Tependadae Oe3nocepeqHii KOHTAKT 31 MIKIporo TOAWHU. [IiArOTOBICHUH aIuTiKaTop MPOTIOHYETHCS
3aKPIMUTH 0 3aJHHOI YACTUHH KaICYJIH TEPMOKICHOBUM MEXaHIYHUM CIOCOOOM Y BHUTIIAI KHIICHI, BUTOTOBICHOI
3 TPUKOTAKHOTO TIOJIOTHA TIEPETIIIETEHHS IT1ajh (puc. 6).

J’?.

Puc. 4. Jlekajio kancyJiu — KHLIEHs JJ1s0 Puc. 5. Crpiuka 3 niBKyJIssMu Puc. 6. Anaikarop y kumeni
anjikaropa

BaxxnmuBrM MOMEHTOM Y CTBOPEHHI 0araTo(pyHKIIOHATHHUX TPYCIB 3 PO3MIIIEHUM Ha HHOMY aIlTiKaTOPOM,
1o 3abe3rnedye MacaxkHy Jito, € BHOIp IX KOHCTPYKLIi. 3ale:KHO Bi HepioAy 1 JyMKH rpOMajCbKOCTI MOJEIbEPU
MiHsIH (JaCOHM TPYCIB, Kpiif, BUIU MEPEXKHUB Ta CTPIYOK, TOLIO. AJie B YCiii iCTOpIT )KiHOUOT OLITU3HH POCTEIKYETHCS
omuH uiTkui (akr: y Oynp-skoMmy Bill, cutyalii, ¢iHaHCOBOMY IOJIO)KEHHI, CTAaTyCi, HE3aJIEeKHO BiJ MOIH, y
rapiepo0i KOXKHOT JKIHKU € KJIACHYHI TPYCH 3 BHCOKOIO IMOCAIKOI0. 3aJIe)KHO BiJ MNIMOMHU BUPI3Yy BUAUISIOTH TPU
OCHOBHI THIIH TPYCIB, L0 3aJIeKaTh BiJ MIMOMHU BUPI3y: «MiHI» (mini), «mixi» (midi) Ta «makci» (maxi). Koxxuuit 3
HUX Mae 0e3Jid miaTumis (puc. 7).
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"MIH" (mini)
T-CTpiHr G-cTpinr Tonr
"migi" (midi)
Taxra BikiHi BpasuniaHa
"Makci” (maxi)
Xinccrepw WopTh Cninu Petpo

Puc. 7. Buau xiHo4oi 6iiM3Hu

XKinoui Tpycu Buny «Petpoy (kiiacuuHi TPYCH 13 3aBUILIEHOIO JIIHIEIO Talii) € BapiaHTOM HATUILHOT OLTM3HU
JUIsl KOPUI'YBaHHSI HEJONiKiB (irypu Ha Tamii Ta crerHax. Jleski mMozeni MarTh BHCOTY MPAaKTHYHO JO IPYJCH.
KoncTpykiisi OUTH3HE 3 BUCOKOIO TOCAJIKOIO € OJHIEI0 3 TOIMIUPEHUX Mojesel KiHouoi Outu3uu. TpeH He HOBUH
JUTS. HWOKHBOT OUTH3HH, ajie 3 Hel BCe XK TaKH I0oYajacs iCTOpis HAIIoro cToiiTTs. HoBe KUTTS MOl 3 3aBUIIICHOI0
JIHI€I0 Tajil HaOyJM 3 MOYaTKOM PO3KBITY 1HIYCTpil TprKOTaxy. [lepeBara OUIH3HM 3 BUCOKOIO TIOCAKOIO IOJISIrae
B TOMY, 1110 BOHA JI00pe O0JIsirae CTEeTHa, 3aBJsSKH YOMY JOCSTAEThCS IUIABHUKA BUTHH KiHOUOI (irypu, Bi3yasbHO
YITKO MiJKPECIIOEThCS JIiHIS Tadil Ta CTETOH, THM CAMUM JIOCATAETHCS aKIEHT Ha TUTABHOCTI JIiHIN. Y pa3i munrHoi
¢irypu Taka MOJeNb JIONIOMAarae «HaMITUTH» TaJlilo 1 MATATHYTH TUISHKY CiIHWIb, 3pOOMBIIM ii IIOMITHIIIOO, 32
MoTpeOH YTATHYBIIN KUBIT. TakoX Taki KOHCTPYKIIi MOAENEH TPYCIiB € OCHOBOIO JJIs NESIKUX KOHCTPYKILIH OLTH3HU
MEIWYHOTO Tpu3HadeHHS. Ha mimcTaBi MpoBeNeHOTO aHaNi3y MHpPOIIOHYEMO BHUKOPHUCTATH MOJETHh TPYCIB BUIY
«Perpo», mo 3a0e3meunTh AOCTATHIM CTYHiHP NPWIATAHHS AaIulikaTopa OO TiMa JKIiHKH, a TaKoX HOTO diTKe
po3TamryBaHHs B 00J1acTi KpHKOBOTO Biaainy (puc. 8, 9).

Puc. 8. ®opma amuikaropa y 30Hi pom6a Mixaesica

Puc. 9. 3oBHimmniii Burasg Bupo0y: a — Buj 33aay (BUBOPiTHA CTOPOHA), § — BMA 3324y (IMIbOBA CTOPOHA)
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Vi maTepianu, 10 BUKOPHCTOBYIOTHCS ISl BHPOOHHUIITBA OUTM3HU, MAIOTh OyTH OC3NEYHUMU JIIS IIKIpH.
TexcTunbHI MaTepiaau AJs BUTOTOBIEHHS OyIb-sIKO1 OUIM3HM, Y TIEpIy Yepry, MaloTh MICTUTH Y CBOEMY CKIIaJi He
menme 50 % HaTypanpHOi cupoBHHU. Lle oqHa 3 HAWBAXIMBIIINX BUMOT JUISI OYIb-IKOTO BHPOOHHUIITBA HATLIBHOI
Oinmm3Hu. Buxonsum 3 11i€i BUMOTHW, AJIsl BUTOTOBJICHHS TPUKOTaXXY OUIM3HSAHOTO IPU3HAYEHHS 3allpONOHOBAHO
BUKOPHCTaTH JBa BUAM CHPOBHHHU: OAaBOBHSHY NPSDKY Ta TEKCTypOBaHy IOJIiaMiJHy HUTKY 3 €JIacTHHOBUM
cepIeYHUKOM. J[1Isi CTBOpPEHHS JOCTATHHOTO CTYIEHs o0sAranHs Ta (OPMOCTIMKOCTI MoJ0THA 00paHO KOMOIHOBaHe
MEepeIIEeTeHHS, Y IKOMY YepryIOThCSl PAIM MEPEINIeTeHHs IHTEPIIOK 3 PAJaMu IeperuieTeHHs Tpyouacrta riaaap. s
BUTOTOBJICHHS KIHOYMX TPUKOTAKHUX TPYCIB 3aIIPOIIOHOBAHO KPYIJIOB’si3ajIbHE 00JIaIHAHHS MaJIOTO JiaMeTpa, 110
JTO3BOJISIE YHUKHYTH OOKOBHX IIBIiB IPU MOMIMTTI BUPOoOy. Taka 0COONUBICTh BUTOTOBJICHHS 3a0e3ledye 3HAYHUI
KOMQOPT i BUCOKHH CTYIIHb OOJSITaHHSA, IO ¥ CBOIO Yepry, 301IIbIIye MaKCUMAIBHY Aif0 arutikaropa (puc. 9).

BucHoBku

Y xomi poOOTH MpoaHANi30BaHO Cy4YacHI MiAXOOU [0 CTBOPEHHA OaraTo()yHKIIOHATBHOI OLTH3HU
JKYBaJIbHO-NIPOGUIAKTHYHOTO MPU3HAYEHHS. 3aCTOCYBaHHS BUPOOIB 3 Maca)KHMM e(eKTOM BH3HAHO OJHHUM 3
e(eKTUBHHUX CIIOCOOIB 3HATTS OO0, BTOMH W OTpUMaHHs 3apsay eHepril. Tak, MpOeKTyBaHHS 1 BUPOOHUITBO
JMKYBaJIbHO-NIPOGUIAKTHYHAX TPUKOTAKHUX BHUPOOIB, JIKYBaJbHUII €(QEKT BiJ SKHUX JOCSITAETHCS MIISIXOM
MEXaHIYHOTO BIUIMBY KYJISICTUX BHCTYIIB Ha BUpOOi y BUIVIAII MIBKYJIb Majloro IiaMeTpa, L0 JII0Th Ha OKpeMi
JUISTHKY Tija B 00J1acTi HONEPEKy, CIpUsE BUPILIEHHIO MTPOOIeMH 3HWKEHHS MIEPI0JUYHOTO O0JIBOBOTO CHHIIPOMY Y
HKIHOK.

3a pe3ynbraraMH IPOBEJICHOTO JIOCHIDKEHHS pPEe3yJIbTaTHUBHICTb, 3pPYYHICTH Yy KOPHCTYBaHHI
CIPOEKTOBAHOTO BUPOOY JiKyBaJIbHO-TIPO(IIAKTUYHOTO TpH3HAYeHHs: 00yMOBJIEHA BJIAJIMM BHOOpOM MarepialiB
JUIL BUTOTOBJIEHHS OIIM3HHM, po3poOKkoro (opMu Ta KOHCTPYKILii BUpoOy, HayKOBO OOIPYHTOBAaHHM 3a CBOIMH
BIIACTHBOCTSIMH, MICLIEM PO3TAIlyBaHHs Ta PO3MipaMH eJIEMEHTa MAacaXHO] ii, [0 CTBOPIOE MO3UTHBHHUN BIUIMB Ha
CTaH 3[I0POB’S Ta eMOIIIHAN (OH >KiHKH.
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