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Cexuyia 1. Texnonozia ma KOoHcmpy08anHsa KOHKYPEHMOCRPOMONCHUX WIBCHIHUX 6UPODI6
YK 687.016:687.2:613.65
JOCJIIIZKEHHSA TOBIIWUHU HIBIB TA IXHBOI ) KOPCTKOCTI ITPH
3I'MHI ITPU BUT'OTOBJIEHHI BATATO®YHKIIOHAJBHOI'O OJATY
JI. B. BYXAHIIOBA, JI. I'. YCTUMEHKO

XMEeNbHUIIPKUH HAI[lOHATBHUN YHIBEPCUTET

dopMmy MIBEHMHUX BHUPOOIB 13 TEKCTWIBHUX MaTepiajiB HaldacTimie
OTPUMYIOTh KOHCTPYKTHMBHUM METOJOM 13 3aCTOCYBaHHSI HHMTKOBOTO CIIOCOOY
3’eqHyBaHHsA. CbOTO/IHI OJIAIT YacTo € OaraTolapoOBUM, BUTOTOBJIEHUM 13 HOBITHIX
MarepiajiB, TOMY JOIUJIBHUM € JOCIIPKEHHS TOBIIMHU IIBIB Ta IXHBOI YKOPCTKOCTI1
IIpH 3THHI NPU 3’ €IHYBaHHI1 apiB 6araToyHKII0HATBLHOTO OJIATY.

JIist OLIHKK $IKOCTI HUTKOBUX IIIBIB BUKOPUCTOBYIOTH TaKl IMOKAa3HUKHU:
TOBIIMHY IIIBa, KOE(IIIEHT TOBUIMHU IIBa, KIHIIEBUH TMPOTHH 3pa3KiB Ta
’KOPCTKICTH Tpu 3ruHi [1, 2].

Jlns  mochipkeHHS — OOpaHO  TPUKOTaKHI  IMOJIOTHA Ta  IIBH, 5Kl
BUKOPUCTOBYIOTh MPHU BUTOTOBJIEHHI 0araro(yHKIIOHAJIBLHOTO OJATY 13
3acTocyBaHHAM 3ac001B BIUTUBY [3]. LLIBU € HaKIaAHMMU 1 MaIOTh Taki MapaMeTpu:
KUTBKICT IIapiB OCHOBHOTO MaTepiany (nj=1); KUIBKICTh ImapiB migkmaaku (n,=1);
KUTBKICTh CTPOYOK Y 1Bl (ng=1, Ns=2); KijabKicTh 3aco0iB BIumBy (Ni=1) (puc. 1).

g
(1Y

>
N

g
& &

S CREF s e
a 6 8
Puc. 1. 300paxkeHHsI HAKJIAJHUX IBIB:
a—mos 1 (n=1, n,=1, ng=1); 6 —mos 2 (n=1, n,=1, n:=2); 6 — mos 3 (n;=1, n,=1, =2, nj=1); 1, j — TOBIMHA j-TO
IIapy OCHOBHOT'O Matepialy; T, , — TOBLIMHA Y-T'O APy HiXKIAIKH; Ty ; — TOBIIUHA i-I0 IIapy 3ac0o0y BILIUBY; T, 1 i
T, 2 — BIMOBIIHO TOBIKHA 1-T0 Ta 2-T0 MOBITPSHOTO MPOIIAPKY

Twi
Ta2

Tay

PesynbraTi MOCHIKEHHSI TOBUIMHU IIBIB Ta IXHBOI JKOPCTKOCTI TIPH 3THHI
MpH 3’ €IHYBaHHI MIapiB 6araroyHKIIIOHATILHOTO OJISTY MOJIaHl Ha puc. 2-puc. 4.
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Puc. 2. /liarpama nopiBHAHHS TOBIIMHY NaKeTa MaTepiajiB Ta mBiB
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Puc. 3. 3anexHicTb Koe(illieHTa TOBIMHM 1IBA BiJl pO3paxXyHKOBOI TOBIIMHH NaKeTa
MarepiajiB: 1 —mos 1; 2 — mos 2; 3 — mos 3
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VMOEHI MO3HaIeHHA MEE
Puc. 4. 3mina kiHueBoro nporuny 3paskis s mBiB: 1 —moB 1; 2 — moB 2; 3 — mos 3

TakuM yuHOM, TPOBEIEHI JOCTIHKEHHS JI03BOJIM BUSBUTH XapaKTep 3MIHH
TOBIIMHM IIIBIB Ta IXHBOI KOPCTKOCTI MU 3ruHi (KIHIIEBOTO MPOTMHY 3pa3KiB) MpH
3’€¢HYBaHHI IIapiB 0araTto(yHKI[IOHAIBHOTO OJIATY 13 3aCTOCYBAHHSIM 3ac00iB
BILJIUBY.

Jliteparypa

1. byxanuosa, JI. B. JlocnipkeHHs! BIUIMBY MapaMeTpiB IIBIB OJIHOIIAPOBOTO
onsry Ha ToBmimHy mBa [Tekct] / JI. B. byxanuosa // BicHuk XepCOHCHKOTO
HAI[IOHAJILHOTO TeXHIYHOTO YHiBepcuTery. — 2016. — Ne 6. — C. 5661,

2. Fathy, F. Influence of mechanical properties of cotton fabrics on seam
quality [Tekct] / F. Fathy, Saied Ebrahim // Life Sci Journal. — 2012. — N9 (2). —
P. 831-836.

3. Buhantsova L. The selection of the package of the materials of adaptive
multifunctional clothing / L. Buhantsova, O. Lushchevska, O. Troyan, L. Krasniuk,
O. Yantsalovskyi // Technology audit and production reserves. — 2017. — Vol. 3. —
P. 4-12.
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VYJIK 687
CTABMWJIM3BALINSA TKAHU B ITPOLNECCE MAIIMHHOU BBILINUBKH
E. A. JIEKCYTHHA, JI.T'. XUCAMUWEBA
®I'BOY BO KaszaHncknii HalmMOHAIbHBINA UCCIICIOBATEIILCKUI
TEXHOJIOTUYECKUH YHUBEPCUTET

[Topmokka (TOIKIIamKa, CTAOMIM3ATOpP) JUISI MAIIMHOW BBHIIMBKA — 3TO
MaTrepuag ¢ IOMOIIbID, KOTOPOrO JIOCTUTAETCA OJHOPOAHOCTH BBIIIMBKUA U
COXpaHSETCs IEJIOCTHOCTh MaTepHayia, a TaK JK€ CTAa0WIM3aTop MPEaoXpaHsIeT
uznenue otr nedopmarnuii U moBpexkaeHWd. [1o TUITy MCTIONB30BAaHUS TTOMJIOKKA
JENAT HAa BEPXHUE W HIDKHHE. BepxXHHE MNOII0KKHA HMCHONB3YIOT IS PBIXJBIX
TKaHe#l (Oapxar, BedIOp, TPUKOTaX W T.A), HO JaHHAs MOJIOKKA HE 3allMIIaeT
TKaHb OT CTATWBaHUS. HIDKHHE MOMJIONKKUA HUCIOJIB3YIOTCS I CTaOMIM3aluu
TKaHU. B xauecTBe HIKHEN MOJJIOKKN MOYKHO UCIIOJIb30BaTh TPU OCHOBHBIX BUJIA
MaTepHAJIOB: BOJOPACTBOpUMAs TUICHKA, (piu3esuH u criaHOoH T [1].

BonopactBopuMasi miaeHKa NpUMEHSIETCS UIsi MaTEpUajoB CO CIOKHOU
TeKkcTypoil. OHa MOXKET HCIOJIB30BATHCS B KAUECTBE BEPXHEWU MOMJIOKKH, C
MOMOIIBIO KOTOPOM CO3/Ia€TCA pPOBHAs MOBEPXHOCTh I BBIIIMBKH, TaK U B
KayeCTBE HIKHEW, KOTOpas, IMPEIOXpaHsAeT JIETKUE KW TOHKUE TKAHU OT
MOBPEXKACHUMN.

Onu3enuH NPUMEHSETCS IS BCEX BUIOB MAaTEpHasoB, TaK KakK SIBJISETCS
YHHUBEPCAIBHBIM ~ MOAKJIAJIOYHBIM ~ MaTepuasioM. [[nd pasHeIX MaTepualioB
BBIITYCKAIOT (IM3ENNH pa3HOM IUJIOTHOCTH. DIM3ENUH TOAKIAIbIBACTCS C
M3HAHOYHOM CTOPOHBI, YTO TMO3BOJISIET COXPAHUTH (POPMY BBIIIMBKHU, HE YTOJIIAS
€€ U HE yTSKEIAs.

CrianOoH IPUMEHSIETCS JJIs1 U3TOTOBJICHHS HAIITUBOK, OH MO3BOJISIET JTyUIIe
yaepKuBath GopMy HamuBKHU. J[J11 OOJbIEH KECTKOCTH MOMET UCIOJIb30BATHCS

nBa cios (Tabnura) [2].
Tabanna — XapakrepucTuKa cTa0WJIN3aTOPOB 1JIsl MAIIMHON BBIIIUBKH

HanmenoBanue matepuana| XapakTepuCTUKA MaTepralia O06pa3is

1 2 3

JInueBas cropoHa:

I1110THOCTE:

BopopactBopumast rieHka 10 — 20 MUKpPOH
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1 2 3

JInueBast cropoHa

CocraB: cMech
LIEJUTIOJIO3HBIX U BUCKO3HBIX
dnuz3enuH BOJIOKOH

IInoTHOCTS:
ot 25 rp/™M” 110 95 rp/m

Cocras:
100% nonunponuiieH
[InoTHOCTS:
ot 15rp/M® 110 150 rp/m°

CranOoHp,

Pe3ynprar roTroBOM BBIIIMBKH 3aBUCHUT HE TOJBKO OT MOJJIOKKH, HO TaK e
OOJIBIIYIO POJIb UTPACT AU3aiH BBIIIMBKY U CTETICHb HATSHKCHUS JeTaiu usaenus [4].

Jlureparypa

1. CrabunuzaTopbl MAaIlIMHOW BBIIIUBKU [DIEKTPOHHBIA pecypc]. —
Pexxum  nmoctyma:  http://www.promvishivka.ru/podkladki_i_stabilizatory.html,
CBOOOIHBIHN

2. CrabunuzaTopbl  JJIsi  MamMHHOW  BbIMBKU.  Kiaccudukanus
[DnexTpoHHBIN pecypc]. — Pexxum goctyma: http://broidery.ru/?p=286, cBoOO1HBII

3. HamuBku  [OnexkTpoHHbII  pecypc]. —  Pexum  nmocrtyna:
http://www.arena-label.ru/nashivki-1/?yclid=646520808 1889369040, cBoOOAHBII

4, Crabunmu3atopbl i BBIMBKA. HyXHBI M BCE, YTO MPOU3BOISAT?
[DmeKTpOHHBIH pecypc]. — Pexum J0CTyTIA: http://embroidery-
digitizing.ru/stabilizatory-dlya-vyshivki-nuzhny-li-vse-chto-proizvodyat/html,
CBOOOTHBII
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V]IK 687.016.5
PA3BPABOTKA MO/IEJIN TEXHOJOTMYHOMN
JETKOU MY KCKOH KYPTKH
O.I'. TYXBATYJIUIMH, H. B. TOJIOBNHA
®I'BOY BO KazaHncknii HaliMOHAIbHBINA UCCIICIOBATEIILCKUI
TEXHOJIOTHYECKUN YHUBEPCUTET

B mnocnennue ronapl HaOMOgAeTCS TEHACHIUS MO3UTUBHOTO BIUSHUS
MpolLecca UMIOPTO3aMEIICHUS U JUUII OKOHYATEIIbHOTO 3aBOCBAHUSI BHYTPEHHETO
pPBIHKAa OTEYECTBEHHBIC MPOU3BOAMWTENN, IIOMHUMO YBEIWYCHUS OOBHEMOB
OPOAYKIUU JODKHBI TOCTOSSHHO OOHOBJIATH ACCOPTHMMEHT TOBApOB, YJIY4IlATh
IU3aiiH, 3a00TUTbCA 00 HUMUJKE, HAXOIUTh HOBbIE HCTOYHUKH peau3aliu
TOBAPOB U MPOBOJIUTH [IEHOBYIO MOJMTHKY COIIACHO IIATEXKECTIOCOOHOMY CIIPOCY.

[Ipu npoeKkTUpOBaHUU OJECKbI OOJBIIIOE BHUMAHUE JOJKHO OBITH yAEJIECHO
TEXHOJIOTUYECKON  IMOATNOTOBKE IIPOM3BOACTBA —  CIIOKHOMY  KOMIUIEKCY
OpraHU3alUOHHBIX 151 VHKEHEPHO-TEXHOJOTUYECKUX MEPOIIPUSITUH,
HAIIPaBJICHHBIX HA MOJIOTOBKY K BBIITYCKY M3/I€JIMA HOBBIX Mojienei. Pacimpenue
ACCOPTUMEHTA IIBEHMHBIX W3ACIUN M YIY4YIIEHHE HX KayecTBa IPOUCXOIUT
Oyarogapsi HMCIOJB30BAaHUIO HOBBIX COBPEMEHHBIX MAaTEpPHUAJIOB, YIIYUIICHUIO
BHEIIHETO BUJA U OQOPMIICHUS OJICK]bI B COOTBETCTBUU C TEHICHIMUSIMU MO/IBI,
YCOBEPIIEHCTBOBAHUIO KOHCTPYKIIMM M3MIEJIMM, TEXHOJOTUUW WX HU3TOTOBJICHUS U
BHEIPEHUIO KOMIUIEKCHOW CHCTEMBI YIIPABIICHHS Ka4€CTBOM MPOIyKIuH [1].

Hanbonee OTBETCTBEHHBIA H3Talml — MPOEKTUPOBAHUE TEXHOJOTHUECKUX
IIPOLECCOB, TAaK KaK MMEHHO 3JIECh 3aKJIaJbIBAlOTCSI OCHOBHBIE TEXHUKO-
DKOHOMHUYECKHUE IOKa3aTesIn Oymy1ero W3EIINSL. s LIBEMHOU
IIPOMBILJIEHHOCTH  PEUICHWE JOTOM 3aJayd  CBS3aHO, I[IPEKJIE BCEro, ¢
COBEPILICHCTBOBAHUEM TE€XHOJIOTUU 00paboTKH IIBEUHBIX 1763 (S115178
COCTABJISIOIICH OCHOBHOM yJICJIbHBIM BEC B 0OIIIEM ITUKJIC POU3BOJICTBA OJICHK IbI

KypTka siBnsieTcst yHUBEpCaIbHBIM MPEIMETOM rapaepoda, KOTOPbIA MOXKET
OTJIMYHO TIOJIONTH MOJ CTHJIb JIFOOOr0 My>kuuHbI. Ceifuac CylnieCTByET MHOXKECTBO
Pa3HOBUHOCTEN KYPTOK, KOTOPBIE OTIMYAOTCA ()aCOHOM, MaTE€pUajaoM, IIBETOM U
HA3HAYCHUEM.

K MyxckuM  JIEeTKUM  KypTKam  OPEABSABISIIOTCS  CIEAYIOIINE
MOTPEOUTENHCKUE U TEXHUKO-DPKOHOMUUYECKUE TPEOOBAHUS:

— TUTUEHUYECKUE TpeOOBaHUs, MPEXKJEC BCEro ATO TEIMI03alUTHbBIE
CBOMCTBA, TaK KaK Ha3HAYEHUE KYPTKU — 3aIIUINATh TEJIO OT HEOIarompHsITHBIX
BO3JICHCTBUI OKpYXKaIOIIel cpenibl (10Kb, BETEP);

— AKCIUTyaTallMOHHBIE CBOMCTBA, TaK KaK KayeCTBO KYPTKHU JOJKHO
COXPaHATHCS B MPOIIECCE BCETO CPOKA IKCILTyaTAIUU;

— acTeTUYECKUEe TpeOOoBaHus, TaK KaKk KypTKa JOJKHA COOTBETCTBOBATh
3CTETUYECKOMY HJEaTy, COBPEMEHHOMY HAIPABICHUIO MOJbI, UMETh TOBApPHBIN
BU/I, OBITh OTPAKEHUEM CBOETO BPEMEHU;

— GbyHKIIMOHATBHBIE TpeOOBaHUsA, KypTKa JIOJDKHA COOTBETCTBOBATH
KOHKPETHOMY Ha3HAUYECHUIO U YCIOBUSIM 3KCILTyaTaluu;

12
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- SKOHOMHUYECKH KypTKa JOJDKHA OBITH HEIOPOTON M OOIIETOCTYITHOM
JUIS MACCOBOT'0 MOKYyTATeNsl IPU BBICOKOM KadecTBe. Pacxopl Ha 3KCIUTyaTalUIo
TOK€ JOJDKHBI ObITh HEOOIBIITNMU;

- CTaHJapTU3AIMH U YHU(PUKALIUN, B COOTBETCTBUU C KOHCTPYKTOPCKO-
TEXHOJIOTHUYECKUMU  TpeOOBaHMSAMHM  KypTKa JOJDKHA  OBITh  HECJIOMKHBIX
KOHCTPYKIIMH,  MMO3BOJSIONIMX  MPUMEHATh  YHU(DUIIMPOBAHHBIE  JI€TaJH,
HPKOHOMHUYHBIC  PACKJIaJKH,  palMOHaJIbHBIE  CIOCOOBI  OOpabOTKH U
BBICOKOIIPOU3BOUTEIBHOE 000pyAOBaHue [2].

B cootBercTBUU ¢ TpeboBaHHMAMH ObUTa pa3paboTaHa MOJENIb MYXKCKON
JIETHEW KYypPTKU TIOBCEAHEBHOM ONECKIOM Il MYXuMH. JlaHHasg KypTka
NpeaHa3HaueHa i1 MYXXYUH CpedHed Bo3pacTHOW rpymnmbl KypTka myxkckas w3
JUKMHCOBOM TKaHHW, Ha MOAKJIAAKE, NPSAMOrOo CHIIy3Ta, JJIMHOW BBIIIE YPOBHS
Oenep, ¢ BTAUHBIMU JIBYIIIOBHBIMH PYKaBaMH, C LIEHTPAIbHOW 3aCTEXKKON O BepXa
Ha TECbMY MOJIHUIO.

[Tonoykn ¢ OTPE3HBIMM KOKETKaMH, TAJIMEBBIMH BBITAYKAMH, A TAKXKE
penbedamMu, MCXOMAUIMMH W3 KOKETKH M JOXOISAIIMMU 110 Huza uzgenus. Ha
ITOJIOYKAX PACHOJIOKEHBI IPOPE3HBIE KaPMaHbI ¢ JINCTOUKOW. Ha moakiianke nesoun
MOJIOYKM PACIIOJIONKEH HAKIAJHOM KapMaH, 3aCTErMBAIOLIMKCA Ha KOHTAaKTHYIO
JIEHTY.

CrrHKa ¢ KOKETKOH, penbepamMu U CPeTHUM IIBOM.

PykaB BTauHOU ABYILIOBHBIM, B JIOKTEBOM IIIBE Ha YPOBHE HM3a WU3JEIIHS
PacIIOJI0KEeHa TECbMA MOJIHUS.

BopoTHuK BTayHOH CTOMKA.

Otnenounble CTpOUKH MIUPUHON 0,2 CM. MPOJIOKEHBI 110 KOHIAM U OTIIETY
BOPOTHHMKA, KOKETKaM TOJIOYKU M CHHUHKH, pelibedaM IMOJOYKH U CPEAHEMY LIBY
CIIMHKE, 3aCTE¥KKE, a TAKXKE 10 JIUCTOYKAM KapMaHOB.

[IpeasioxkeHHass MOJENb MY>KCKOM KYpPTKH COOTBETCTBYET SCTETUUYECKUM,
(yHKUHMOHATIBHBIM, JKCIUTyaTallMOHHBIM TPEOOBAHUSAM, a TaKXKe€ COBPEMEHHOMY
HaIpaBJICHUIO MOJbI. MOJIeNIb KYPTKH TEXHOJIOTMYHA B 00paboTKe, TaKk Kak MpH €
U3TOTOBJICHUM TPUMEHSIOTCS YHU(PUIUPOBAHHBIE JI€TalM, MPOTPECCHUBHBIC
METO/IbI 00pPabOTKHU.

Jlureparypa
1. CepoBa T. M., AdanacreBa A.W., UnnapuonoBa T.WU., Menp P.A.
CoBpemMenHble (HOPMBI U METOJBI MPOEKTUPOBAHUS IMBEHHOTO IMPOU3BOJICTBA
YuebHo emocobue st By30B UM cy30B — M: MockoBckuii ['ocymapcTBeHHBIN
VYuuepcuret Jluzaiina u Texaonoruu, 2004 — 324 c.
2. MoaenupoBaHue U XyJI0KECTBEHHOE O(DOPMIICHUE MYXKCKOM M JIETCKOM
onex bl / M.: JlernmpomObITU3aat, 1990. — 234 c.
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V]IK 687.016.5
TEXHOJIOI'UA XYI[O)KECTBEHHOﬁ OBPABOTKM
MATEPHAJIOB B PAMKAX CEPBUCA
HHAYCTPUU MOAbI U KPACOTBI
M. A. HYPVYJIUIMH, H. B. T'OJIOBUHA, I'. P. CAJIOMATHWHA
®I'BOY BO KazaHcknii HalmMOHAaJIBHBIA UCCIIEA0BATEILCKUHT
TEXHOJIOTHYECKUN YHUBEPCUTET

B mHactosmee BpeMs cepBHC B HMHAYCTPUM MOJBI M KpacoTbl CTaj
JTAHAMUAYHO Pa3BHUBAIOLIEHCS OTpACibl0 3KOHOMHUKH Poccuiickoin depepauuu,
KOTOpas CIoCOOCTBYET PAa3BUTHIO MAJIOTO U CPEIHETO OU3HECA U CO3JJaHUIO0 HOBBIX
pabouux wmect. JlanbHeillee skoHOMUYECKOe paszBuTHe Poccum, mnepexoa K
HOBEMILIMM TEXHOJIOTHSIM B IPOU3BOJCTBEHHON cepe HEH30EKHO MOBICYET 3a
co0Ol pa3BUTHE CEPBUCHBIX YCIyr s OoJee TMOJHOTO YJIOBJIETBOPEHHUS
noTpedHocTel nroaeil. B atoit chepe nmoctostHHO TpeOyroTCs U OyayT TpeboBaThCs
TEXHOJIOTMH, CIHOCOOHbIE OOECHEeUnTh NOBBIIIAIOIIMICA YpPOBEHb KauecTBa
IPEIIaracMbIX yCIyT.

B 1835 roagy B rommanackoM ropoje JleineHe Oblia OTKphITa MepBas
dbabpuka 1o XyJOKECTBEHHOM pocnucu MmarepuanoB. CreqoM 3a HeW Takue
NpeanpusaTus nosiBWIMCh B Porrepname, AnennopHe, XenMyHae U Xaplieme.
[Tocne pe3koro oOBajla MHUPOBOM SKOHOMHUKH B 1920-x romax XyJ0KeCTBEHHas
o0Opa0oTka MaTepuaga U3 MPOMBIIUIEHHOTO MPOU3BOACTBA CHOBA CTaJl PEMECIOM
«OJMHOYEK» M TPEeBpaTWJIOCh B MPUKIAJHOE HUCKyccTBO. (OnHako, B
CYILLIECTBYIOIIEH COBPEMEHHOCTH, KOTJa WHAMBUAYAJIU3M CTal BXOJUTH B MOJIY
BHOBB CTaJla BO3POXKAAThCS yCIyra M0 XyJ0’KECTBEHHOU 00paboTKe MaTepHUasoB.

B cBsi3u ¢ BbIIEU310KEHHBIM ()aKTOM, BHEJIPEHUE HA MIPEANPUITUA MO U
KpacoThl XYIOXKECTBEHHOW OOpaOOTKM MaTepHalioB SIBISIETCA aKTyaJlbHBIM
aCIeKTOM TMOBBIIIEHHS KOHKYPEHTOCIOCOOHOCTU. Yciayra XyJI0)KeCTBEHHOU
00pabOTKM MaTepuasoB IMO3BOJSET CO3AAaTh COBEPIICHHO HOBBIA MPOIYKT, a TaK
K€ BOCCTAaHOBUTH HKCILUTYaTAIllHOHHYIO CIOCOOHOCTh MCIOJIb30BaHHOM MPOIYKIIUH,
TO €CTh BBIMOJHATH 3aKa3bl HA U3rOTOBJIEHNUE, OOHOBJIEHUE U PEMOHT MPOAYKLIUU
nr000# cnoxkHocTH [1].

Ha mnpeanpustun 3aka3uMkaM pPEKOMEHIYETCS MPEeNOCTaBIsATh YCIYTH
XYJO0)KHUKA KOHCYJIbTAaHTa, KOTOPBIA, HauyWMHas MPOU3BOJICTBEHHBIA MPOIECC,
BBINIOJIHAET OTBETCTBEHHBIE ONEPALMM [0 3CKU3UPOBAHUIO, NMPOEKTUPOBAHUIO U
peanu3anuu yCIyTH.

Jlist BHeZIpeHUs: HOBOW YCIYyTH XYIOKECTBEHHOM 0OpabOTKM Martepuaia
HEOOXOIUMO HMMETh MPEACTaBICHUE O HEaKaJeMHUYECKOM MOJX0Jle K HCTOPUHU
CTWJIEH B MOJZie, YMETh NPHUMEHSTh XYJI0KECTBCHHBIC HAIMpPABICHUS, TEUYCHUS,
IITKOJTBI B PeaIU3aIUU OKa3aHUSI YCITYTH.

XynoxkecTBeHHass 00paboTka maTepuana MPEACTABISIET CO00M PYYHYIO
pocnuch MO TKaHU (HA CHUHTETHKE, IIEJKe, IIepCTH, XJIOMKE) i KOTOpOH
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UCITOJIB3YIOT PE3EPBUPYIOIIKE cOCTaBbl. Ha MOJOTHO HAHOCATCA Kpacku, YTOObI Ha
CTBIKE OTTEHKOB IIOJIYYHTh YETKHE TPAHULbI, MPUMEHSIIOT 3aKpPEIUTENb,
Ha3blBaeMbld  pe3epBoM. OH H3rOTOBJIEH Ha BOJHOM OCHOBE WU C
UCIIOJIb30BaHUEM O€H3MHA, NapauHa, ero CoOCTaB 3aBUCUT OT BBIOpaHHOM TKaHW,
TEXHUKH, Kpacok. B kauecTBe pe3epBa HUCHONB3YIOT BOCK. Ero HaHocAr
CHElUalbHbIM HHCTPYMEHTOM, KOTOPBIM  Ha3bIBAETCSI YAaHTUHIOM. Bock
OTPAaHUYMBAET PACHPOCTPAHEHUE KpPACKU, TaKk Kak He mnoriomaer e€. Ero
pacIuIaBisAOT, MOSTOMY JAaHHBIA BUJA Ha3blBaeTCs TropsiunM OatukoM. Kpacka
HAHOCUTCSL B HECKOJIbKO cijioeB. Ilo okoH4WaHMM paboThl BOCK yAaustoT. Takum
CHI0COOOM Yallle BCEr0 PaCIUCHIBAIOT XJIOMYaTOOYMaKHYIO TKaHb (MCIOJIb30BaHUE
B KaueCTBE OMKYTEPUH JIsl TOPKECTBEHHBIX TPUUECOK H T.1.)

Crnenyromasi TEXHOJOTUS  XYHOXKECTBEHHOM OOpabOTKM  MaTepHalioB
3aKJII0YAETCS B KCIOJB30BAHUM OJHOCIOMHOIO HAHECEHUS KPAacOK Ha OCHOBE
aHwiMHa. Pe3epB MOXXeT OBITh JKUAKUM, KOTJa OH IPUTOTOBIEH Ha OCHOBE
OC€H3MHA U T'YCTBIM, €CJIM UMEET PE3UHOBYIO COCTaBJIAIONIYI0. ECTh OecuBeTHbIE U
LIBETHBIE pe3epBbl. PE3MHOBBIE HAHOCAT U3 TIOOMKOB, a OEH3UHOBBIE MOCPEACTBOM
CTEKJITHHBIX TPYOOUEK ¢ pe3epByapamu [2].

B Mupe cymecTByer MHOKECTBO TEXHOJIOTMM IO XYJI0KECTBEHHOU
0o0paboTKE MaTepuajioB, YTO TO3BOJUT MPEANPUSATUIO 3aUHTEPECOBHIBATH
3aKa34MKOB, IPUBJIEKATh HOBBIX KJIMEHTOB, OBBIIIAsI KOHKYPEHTOCIIOCOOHOCTb.

Jlureparypa
1. Croky  Cy3u.  XynmoxkecTBeHHas  00paOOTKa  MaTepHuasoB.
[Tpaktrueckoe pykoBoactBo. / Ilep. ¢ anrn. — M.: U3narensckuii nom «Huomna 21-
1 Bex», 2005 1.

2. Kypuan: «Banentuna». Pocnucs mo menky. — M.: M3garenbckuii
oM «OBA-ITPECC». Ne 1; 1995
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VJIK 687.01:615.8
INTPOEKTYBAHHJSI BIJIM3HMU JIIKYBAJIBHO-ITPO®IJIAKTUYHOI' O
INPU3HAYEHHA JJIS1 KOPUT'YBAHHSA CTPECOBUX CTAHIB
JI. B. KPACHIOK, O. M. TPOSIH
XMeNbHUIIbKUH HalllOHAJIbBHUIN YHIBEPCUTET

Oco0IMBOCTI COMLIANBHOI Ta €KOHOMIYHOT PEaTbHOCTI, SAKI MPOSBISIOTHCA Y
COLIIANTFHO-TIOJIITUYHIM Ta EKOHOMIUHIM KpH3l, COIaldbHIM HECTaOUIPHOCTI Ta
OPOTUPIUYSX HETATUBHO BIAOOPaXKAIOTHCA HA TCUXIYHOMY 370pOB’1 JIIOJMHHU.
JIroncbkuil OpraHi3M pearye Ha Taki cuTyauii OypxJnMBO, BinOyBaeTbcs HOTO
nepeOyoBa Ta BUCHAXEHHS, 10 MPHU3BOAUTH O MEBHUX CTpeCiB, ad)eKTHUBHUX
CTaHiB Ta 3aXBOPIOBAHb.

Pi3HoOiuHa Ta TpuBasia i HECHPHUATIMBUX COLIAIBHUX, MCHUXOJOTIYHUX,
€KOHOMIYHMX Ta IHIIWX YMHHHUKIB 3yMOBIIIOE BUHUKHEHHS Yy JIIOJIMHU BHCOKOI
HEPBOBO-NICUXIYHOI Hanpyru. lle BUKIIMKae pi3HOMaHITHI HEraTHBHI MPOSBU B ii
MOBEAIHIII Ta TMCUXII, 30KpeMa BIAYYTTS JYIIEBHOTO JHUCKOMQOPTY, MOSBY
HEraTUBHUX TCUXIYHUX CTaHIB, MEKOBUX HEPBOBO-TICUXIYHHUX po3iaiaiB. PesepBu
aganTarii 10 cTpecy He Oe3MEeKHI 1 KOJIM IHTEHCUBHICTh BIUIUBY MOApPAa3HUKA Ta
HOT0 TPUBAIICTh NEPEBUILYE PYHKIIOHAIbHI MOXJIMBOCTI JIOJUHU, B ii OpraHizmi
B110yBatOThCSI HETaTUBHI 3MIHH.

Pesynbrati JOCTIDKECHHS CTPECOBHX CTaHIB CydacHOro HacelieHHs [1]
nokazanu, mo 90% JoCiiIKyBaHUX 3HAXOMSITHCA Yy CTpPECOBOMY cTaHl, y 57%
HasBHI O3HaKHU BTOMH, a y 93% modarkoBl o3HaKH HEBpo3y. Came TOMy BHHHUKAE
HEOOX1THICTh PO3pPOOJICHHS 1 3aCTOCYBAaHHS HOBITHIX METOMIB BiJHOBJICHHS Ta
KOpETyBaHHS TCUXOEMOIIHOTO cTaHy JoAuHU. OIHUM 13 TaKuX METOIB, €
CTBOPEHHSI JIKYBaJbHO-MPOMUIAKTUYHOTO OJISTY, MPU3HAYCHOTO JJIsI KOPETYBaHHS
CTPECOBUX CTaHIB.

HayxoBusmu kadenpu TexHOJOTI] Ta KOHCTPYIOBAHHS IIBEHHUX BUPOOIB Y
cmiBnpai 3 (axiBisgmu kadenpu MpakTUUHOI TcuxoJiorii Ta memaroriku XHY
pO3pO0JICHO aNbTePHATHUBHUNA METOJI TCHXOJOTIYHOI KOPEKIli HEeraTUBHHUX
MICUXIYHUX CTaHIB UUISIXOM €HEpProiHQOpMaliiHOrO BIUIMBY Ha O010JIOTTYHO
akTuBHI 300U (BA3) Tina aroauHM.

ABTopamu  [2-5] po3po0ieHO  OAAT  JIIKYBaJIbHO-MPO(DUIAKTUYHOTO
NPU3HAYCHHSA 3 TPUKOTAXKHOTO TOJOTHA, BUTOTOBJICHWW y BUTISAAI HATUIBHOI
OIM3HU 13 €JeMEHTaMU BIUIMBY, 3a()IKCOBAHMMHM Ha BHYTPILIHIA TOBEpPXHI
OUTM3HM 3a JIOMOMOTOK HAKJIAQJOK 13 TPUKOTAXHOTO TMoJjoTHA. Enementamu
BILTUBY € 1H(opMaIiiHO-XBIWIHOBI arutikatopu (IXA), 1m0 BUTOTOBIIEH] Y BUTIISAIL
CpiOHMX TIJIACTHMHOK, HA SIK1 3a JIOMOMOTOI0 CIEIIaJbHOTO MPWIaay — pernpuHTepa
3anucaHo iH(OpMaIlio JIKYBAIbHHUX MTPENaparis.

Jany OUIM3HY JiIKYBaJbHO-NPO(PUIAKTUYHOTO TMPU3HAYEHHSI JIOLIBHO
BUT'OTOBJIATA 3 €JIACTUYHOTO TPUKOTAKHOIO TIOJOTHA, a il KOHCTPYKTUBHO-
TEXHOJIOTIYHE BUPINICHHS MOBUHHE 3a0€3MEUYNUTH IMUIbHE MPUJISTaHHS BUPOOY 10
tina [6]. [lumM caMuM CTBOPIOIOTHCS YMOBH TICHOTO KOHTAKTYy €JIEMCHTIB BILUIUBY —
IXA, sxi 3adikcoBaHl y HakdaakKax 13 OaBOBHSHOIO TPUKOTAXKHOTO IMOJOTHA HA
BHYTpIIIHIA TIOBepXHI O1MM3HM, 13 BiAnoBiaHUMU bBA3 Tynmyba Ta pyk,
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3a0e3nevyyoun HEOOXITHUM TepaneBTUYHUN e(eKT [ans BIAHOBJICHHS Ta
HiATpUMaHHS TTO3UTUBHHUX TICHXOEMOIIHHUX CTaHIB JIFOUHH.

Po3pob6ena 6inu3Ha J1KyBaabHO-TIPOQIIAKTUYHOTO MPU3HAYEHHS MIJISIXOM
BIUIMBY Ha BiAnoBiaHI BA3 Tymyba Ta pyk [103BOJISiE PEryiiOBaTU CTaH
BEreTaTUBHOI HEPBOBOI CUCTEMH JIFOJIUHHU, TUM CAMUM 3MEHIITYIOUH PiBEHBb CTPECY.
Po3pobiena OinM3Ha BHKOpPUCTAaHA B KOMIUICKCHIM TICHUXOJOTIYHIN KOpEKIil
HETaTUBHUX MCUXOEMOIIIMHUX CTaHIB BIHCHKOBOCITYKOOBIIIB — Y4aCHUKIB O0OHOBHX
niii. HoBru3Ha po3poOKH 3acBiqueHa maTeHTOM YKpainu Ha BuHaxin Nell6472 [7].

Jlireparypa

1. Kpacurok JI. B. Tligbip 1 mnepeBipka e(QEKTUBHOTO J1arHOCTUYHOIO
IHCTpYMEHTApII0 IS JOCHIJKEHHSI TICUXOEMOIIIHHOTO CTaHy OCOOMCTOCTI /
JI. B. Kpacuiok, O.M. Tpos, O. 1. duuanoscekuii, B. C. Topokaneup //
[lcuxiyne 370pOB’ST OCOOMCTOCTI Yy KPHU30BOMY CYCHUIBCTBI: 30IpHUK Te3
Bceykpaincbkoi HaykoBO-IpakTH4HOI KoH(pepeHnii, 21 sxoBtHs 2016 p. / ymop.
H. M. bam6ypak. — JIeBiB : JIeBJIYBC, 2016. — C. 160-164.

2. Tposin O. M. OcobmmBOCTI ~ MNpOEKTyBaHHS  OararoyHKIIIOHAJTbHUX
MIBEMHUX BUPOOIB 3 BHUKOPUCTAHHSAM €HeproiHdopMaliiiHuX TeXHOJOTiH /
O. M. Tposin, JI. B. Kpacuiox, O. . Sunanosceknit // Tesum nomosineit 111
MixHapoaHOT HAYKOBO-TIPAaKTUYHOI KOH(epeHii «CyyacHUH CTaH JIErKol 1
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OuUM3HM  JiKyBajdbHO-ipodinakTuuyHoro  mpusHadeHHs /  JI. B. KpacHiok,
B. C. Topokanenp // Pecypco3bepirarodi TEXHOJIOTIi JIETKOI, TEKCTHUJIBHOI 1
XapyoBOi TMPOMUCIOBOCTI: 30ipHUK Te3 JomoBiAel BceykpalHChKkOi HayKOBO-
npakTUYHOi [HTepHEeT-KOH(pEepeHIli MOJOAUX BYEHMX Ta CTyJeHTiB, 17-18
muctomana 2016 p. — Xmensaunpkuii : XHY, 2016. — C. 42-43.

4. Kpacutok JI. B.  TlepcnexktuBu  cTBOpeHHS  OaraTodyHKIIOHATBHUX
HIBEHHUX BHUPOOIB 13 ypaxyBaHHSIM Ol10JIOTIYHO AKTUBHUX TOYOK Ta O10JOTIYHO
akTUBHUX 30H Tina moaudu / JI. B. Kpacuiok, O. M. Tposs, O. 1. SIHmanoBCHKuiA,
B. C. Topokaneus // Bicank XHY. Texniuni Hayku. — 2016. — Ne 5. — C. 110-115.

5. Tposin O. M. Po3pobnienns YOJIOBIYOI OLTU3HU JKYBaJIbHO-
npo(UIAKTUYHOTO  NPU3HAYEHHS 3  BUKOPUCTAHHSAM  €HeproiH(opMaiiitHux
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JlikyBanbHO-TIpodilakTiyHa Oinn3Ha 3 TpukoTaxkHoro mosoTHa / JI. B. Kpachiok,
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VK 7:7.012.185
POLYVORE KAK HHCTPYMEHT 110 CO3JJAHUIO
FASHION-WIVIOCTPALIUN
A. B. CEJIESHEBA
XMENIbHUIKUNA HAIMOHAJIBHBIA YHUBEPCUTET

PaGota mu3aitHepa B 061acT MOJIBI O0YCIIOBICHA TAKUMHU TIPOIIECCAMH KaK
rofanu3anus W JIeMOKpaTu3aiusi  olexabl.  VcKyccTBO — KOcTioMa
CKOHIICHTPUPOBAHO Ha O0Opa3HO-PENPE3CHTATUBHBIX MEXaHU3MaX, KOTOPHIC
JIOBOJILHO IUIOTHO CBSi3aHbl € NepeMeHaMu Mojibl. KOCTIOM MOXKHO CYHUTaTh
cBoeoOpa3HON MaTepran3aluel MoJibl, KOTOpas OTpa)Ke€Ha B WJUTIOCTPALIUH.

WNnmoctpanust — 3T0 u300pakeHWe, MOSICHAIONIEe WM JOMOJHSIOIIEee
OCHOBHOM TEKCT, IIOMEIIEHHOE Ha CTpaHUUAX WIM JAPYIUX dSJIEMEHTax
MaTepHaIbHOW KOHCTPYKIIMHU u3aanus [2].

Nnnroctpanuu, KOTOpbIE HAMPSAMYIO OTHOCSITCA K MOJE, IPUHSTO Ha3bIBaTh
fashion-wmoctparusivu. OHHM, Kak MPaBWIO, UCIONB3YIOTCS s O()OpMIICHHUS
M3aHUN O MOJIe, Pa3IMYHbIX OYTHUKOB, PeKJiaMbl OpEHJIOB U Tak jganee. JlaHHBII
BUJI WUIIOCTpAIlMd HE CopeBHyeTcsi ¢ (ororpadueil, OH MNpPeACTaBIseT CcOOOi
0CO0BIH crIoco0 mpencTaBiIcHUsS MOAbI [1].

Hns fashion-umatoctpaniii MPUMEHSIIOTCST BCEBO3MOXKHBIE TEXHUUYECKHUE
METOJIbI: OT KJIaCCUYECKOM rpadvKu U akBapesu, 10 CAMbIX COBPEMEHHBIX TEXHUK
C UCIOJIb30BAaHWEM MPUHTA U aKpUJa, a TAKKEe KOMIBIOTEpHOU rpaduku. TexHuka
MOCTOSIHHO MEHSJIaCh Ha MPOTSHKEHUU Beer ncropun fashion-ummroctparum.

WN3navaneHo momo0Hbie fashion-wiutrocTpaluu  OpeacTaBiIsiiid  coOoi
MOJHBIE 3apUCOBKM KOCTIOMa B OpPUTMHAJIBHOM MOJlaye, BBIIOJIHEHHBIC
M3BECTHBIMU MacTepaMM (XyJOKHUKaMH), JTUOO OMUCAaHMS JeTajed OAeKAbl U
COBETHl 10 BBINOJHEHUIO OIPEAEIEHHOTO BHAAa KOCTIOMOB. B mpoTuBoBec
IpEeAbIIYIIUM, COBPEMEHHBIEC WJUTIOCTpalid cojepKar TEKCTOBYIO
MapKETUHTOBYIO HH(POPMAITUIO, paHee XapaKTEPHYIO TOJBKO JIJIs IJIAKaTOB.

AHanu3upysi TBOPYECTBO COBPEMEHHBIX aBTOpPOB B oOsactu fashion-
wiumoctpauuu, Takux kak: Komp ®uimnc, Pene byme, Anena JlaBmoBckas,
Mopran /[I»BuacoH, Beponuka KamaueBa, Anekcanapa ApytioHoBa, Kotum
Pomxepc, bepro Maptunec, MOXHO BBIJICTUTH 1I€CTh OCHOBHBIX TEXHUK, KOTOPHIC
ceiyac  HWCHONB3YIOTCS: Tpaduueckas TEXHHUKA, JKUBOMHCHAS  TEXHUKA,
anTUIMKAIMOHHAs TEXHHMKA, TEXHHWKA KOJUIaxka, MudpoBas TEXHHUKA, CMEIICHHAS
TexHuka [3].

OnHuM U3 HauboJee IPOCTHIX U JOCTYMHBIX CPEIACTB Mo co3aanuio fashion-
WJUTFOCTPAIlMU JJISI MOJHBIX OJIOTEPOB M CTHJIMCTOB, a TaKXKE MPOCTO JIFOOUTEEeH
fashion-unmycrpumn, sBisercs uacTpymenT mox HazBanuem POLYVORE.

POLYVORE — 370, Tak Ha3bIBaeMbIii, CEpBUC C OECILUIATHOM perucrpaiuen
JUTSL CO3JIaHUs JIMYHBIX KOJUIAXKEH M3 OJEXKIbI, OOYBH, aKCECCyapoB, YKpaIleHUH,
KOCMETHUKH, TpenMeroB OwbiTa u wuHTepbepa. OnmnoBpemenno POLYVORE
SIBIISICTCSI COLMANIBHOM Tu1atopMmoii ms moourtenein fashion-style, Tak kak maer
BO3MOXKHOCTh HE TOJBKO KOMOWHHUPOBaTH BCE OTH BEIM B COOCTBEHHBIE
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KOMILJIEKTBI (CEThl), HO U JEIUTbCA HTUMU KOMOMHALMSIMU C JPYTUMU
MOJIb30BATEISIMH  TIPOTPAMMBI, KOTOpBIE SIBIISIIOTCA TAaK)XE JIOMOJHUTEIbHBIM
HMCTOYHUKOM BJIOXHOBEHHUSI.

CrnenyeT OTMETUTH, YTO TEXHUKA KOJIJIAXKa OJJHA U3 CAMBIX BOCTPEOOBaHHBIX
TEXHUK KOoMMepueckoil wmiumocTpanuu. OHa mo3BoiigieT OpaTh (OpMbI, KOTOPbIE
y)K€ CYIIECTBYIOT, M OOBEAMHATH HX, YTOOBI cO3/1aTh YTO-TO HOBoe. Kak
WHCTPYMEHT Ju3aiiHa, KOJUIaX T[03BOJIIET CBOOOJHO TMepeMeniaTh (QopMbl,
O0BENUHATH MPOTUBOPEUUBBIC DJIEMEHTHI, U T.M. B TOBCEIHEBHON KHU3HU HAaC
OKpY>kaeT MHOXKECTBO OJIHOPA30BOIl MEUaTHOW MPOIYKIUU — >KypHajbl, Ta3eThl,
OUJIEThI, STUKETKHU U T.]I.

Hutepdeiic POLYVORE oueHb 7€rok B HCMONB30BAHUM U JTOCTYIEH IS
BCEX, KTO JKEJIAaeT MPUCTYNUTh K caMooOyueHHto 1o npoexkrtupoanuio FASHION-
wunoctpanun. B POLYVORE moxxHO co3nate template, konrexyuio n cem.

Template — »3To mabnoH, B KOTOPBI MOYHO BCTaBJIATh pa3INYHbIC
n3zo6paxenus. Co3naB mabIOH OJIMH pa3 ero MOKHO MCIOJIb30BaTh JIJISl CO3TaHMS
MHO>KECTBa CETOB, IPOCTO MEHSS B HEM M300paKEHUSI.

Konnexkyus — 310 HaOOp mpeaAMETOB OOBEAMHEHHBIX OJHUM CTHUJIEM WU
Oomm3kux mo cwmbicny. Hampumep: Cat Lady — Cumnartndsbie yKpamieHUs c
KOIIKaMH.

Cem — 510 camblii nonyisipHsld Bua TBopuecTBa Ha POLYVORE,
CO3/IaHME TaK Ha3bIBA€MBIX KOJUIaXeHl MmyTeM BbIOOpa HEOOXOAMMBIX TOBApOB U3
CHHCKa ¢ J0OaBIEHNEM KaKOTO-TO 3arJIaBUs U OTIMCAHU.

Kpome storo, pabouasi 0651acTh, B KOTOPOH CO37aeTCAd TOT WJIA WHOM CET,
COJIEPKUT: MEHIO TI0 BPAIICHUIO U EPEMEILEHUI0 HEOOXOAMMOI0 N300paXKeHHs Ha
3aJHUN WU TIEPEIHUN TUIaH; pa3fenbl AJii BbIOOpa TOBApOB; DJIEMEHTHI IS
co3faHus cera (paMku, pUQPThl, GOHBI U T.A); MEHIO ISl PabOTHI C KAPTUHKOM
(ymanuth (hOH KapTHHKH WK 00pe3aTh).

CnenyeT OTMETHUTb, UTO TIJIaBHas LeJb Npodeccuu au3aiiHepa — COo3JaHHe
KpPacoThbl, DCTETUKHU, TAPMOHUHU JUII OKpYKaIoIIero mupa uenoBeka. [losromy,
yenoBek, paboraromuii ¢ FASHION-umtrocTpamueit 1oKeH, MpekIe BCETo,
001a/1aTh BPOKJIEHHBIM TAJTAHTOM M XYIOXKECTBEHHBIMU CIIOCOOHOCTSIMH, a TaKXkKe
pa3BuBaTh B ceOe 0Opa3HOEe MEBIIIICHHE, JIOOOBbh K KPacoTe, XYA0KECTBEHHBIN
BKYC, fApKoe M Ooraroe BOOOpakeHHE, SCTETUYECKHE YYBCTBA, TapMOHUIO C
okpyxaromuM mupoMm. OIHUM W3 HamOoliee TMOJI3HBIX W, TJIaBHOE, JOCTYITHBIX
CPEIICTB IO JOCTHKEHHUIO ITOH 11esn MOKeT BricTynaTh mporpamma POLYVORE.

Jliteparypa
1. Dawber M. Big Book of Fashion Illustration / M. Dawber. United
Kingdom: Batsford. 2007. - 384 p.
2. Kupniep A. ®smH-uimocTpaius: BIoxHoBeHue u npuemsl /| A. Kurmep.
W3n-so: [Monyppwu, 2015. — 144 c.
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Production Pte. Ltd., Singapore, 2010. — 177 c.
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YJK: 687. 157-1

YAOCKOHAJIEHHSA MTPOEKTYBAHHS CIIEHOOATY
3 IMMIABULHIEHUMU 3AXUCHUMMU BJIACTUBOCTAMU
JJIs1 ABTOCJIKOCAPIB
A. 1O. KYHIUIB, E. A. 3AXAPOBA, O. B. MAPUYVYK
BiHHUIIBKUM IHCTUTYT KOHCTPYIOBAHHS OJATY 1 MiANMPUEMHHIITBA

Cepen  pI3HOMaHITHOTO  ACOPTUMEHTY  IIBEWHUX  BHUPOOIB,  SIKi
BUTOTOBJISIFOTHCS MIANIPUEMCTBAMU YKpaiHU, 3HaUYHA YaCTHHA HAJCXKUTh OJIATY,
KU BUKOPUCTOBYETHCS MiJ 4Yac TPYAOBOI AisTbHOCTI. OJHUM 13 TakuxX € OJsr
CHEIIaIbHOTO TPU3HAYCHHSI.

CTBOpEHHS CHEIaIbHOTO OJSTY Ha Cy4aCHOMY €Talll — 1€ CKJIaJHa 3a/aya,
0o0yMOBJI€Ha PI3HOMAHITHICTIO YMOB, 3 SKHMHU CTHKA€ThCSA JIIOJMHA B MpPOIIECI
TPYJAOBOI MISUIBHOCTI (3MiIHHI METEOpOJIOTIYHI YMOBHU, TNepeMiHHE (Di3uUHe
HABaHTAXKEHHS, PI3HOMAHITHA AISUTBHICTh IMIKIAJUBUX BUPOOHUYMX (PAKTOPIB).
CyvacHu#l TeXHIYHHM piBEHb MIIANPUEMCTBA MOTPEOyE 3HMKEHHS IIKIUTMBUX 1M
BUPOOHUYOTO CEpEeIOBUINA, 3a0e3ledeHHs O€3MeUYHUX YMOB IIpalll, JIKBigamii
npodeciiftHuX XBOpoO Ta BUpOOHHUYOro TpaBmMatu3my [1, 3].

3 pO3BUTKOM IIPOMHUCIIOBOTO BUPOOHUIITBA IM1/IBUILLYE€THCS BUMOTH JI0 SIKOCTI
CIELIAIBHOTO OJIATY, TaK SK BIH TOBMHEH 3a0e3nedyBaTu Oe3MeKy Ipaili;
3ano0iraTd Al IIKIMBUX BUPOOHWYMX (aKTOpIB; 30epirati HOpMajibHUUN
(yHKILIOHATBHUM CTaH JIOAWHM, ii Mpale3gaTHICTh Ha IPOTA31 BChOro poO0Yoro
yacy; OyTM HE TOKCMYHHMM, HE BHUKIMKATH MOAPA3HIOIUOI Jii Ha OpraHi3m
JIOJIMHU, BUTPUMYBAaTH HAyKOBO-OOYMOBJEHI TepMiHM ekcrutyartauii. KoxxHa
npodecisi MpeacTaBisie CBOi cnenu@iyHi BUMOTH JO CHEMIAIBLHOTO OJATY, SK1
HE0OX1JTHO BpaxyBaTH NpH ii po3poOIii.

ToMmy akTyadbHUM TIUTAHHSM € CTBOPEHHS OJSTY  CIEIIaJbHOTO
NpU3HAYCHHS, SKUM Clpuse Oe3MepenikogAHOMY BHUKOHAHHIO MpodeciitHux
00OB’SI3KIB Ta 3axWIla€ TMPAIIBHUKIB B TTPOMUCIOBOTO 3a0pyAHEHHS.
JlocmipkeHHsT 1[bOTO THTAHHS JIa€ MOMKJIMBICTb CTBOPUTH 1 BHUTOTOBHUTH
CHeIiaJbHUN OMST U1l aBTOCIIOCApiB, SKHM BOJIOJIE XOPOIIUMHU 3aXMCHHUMH,
eKCIUTyaTaIiiHUMH, TIT1€EHIYHUMH Ta €CTETUYHUMH BIACTUBOCTSIMH.

3a JOMOMOr010 CY4aCHUX TEXHIYHMX 3aCO01B HE 3aBXKIHU BJIAETHCS 3a00IrTH
nii HeOe3NneyHuX 1 WKIMBUX (DaKTOpiB BUPOOHUITBA HAa OpraHi3M JroAvHU. B
OCTaHHI POKHM NPHUAUIAETHCS yBara pO3IMIMPEHHIO ACOPTUMEHTY, MOJIMILIEHHIO
sakocTi crenoaary. Crenudika cucteM TexHiuHOro o6ciayroByBanHs (CTO)
BU3HAYAETHCS PSIAOM OCOONMBUX Ta HEOE3MEeUHHUX 1 UIKIJJIUBUX (PakTopiB
MEXaHIYHOI TpUpPOAH Ail (TepTs, PO3TATY, PO3PUBAHHA) Ta XIMIYHOI NPUPOAM il
(3a0pyaHEHHST PI3HUMU BHJIaMH MAacTHI). Y IIMX YMOBAax CIEHOAST HE BUTPUMYE
BCTAHOBJICHUX CTPOKIB €KCILTyaTaIlli.

MeToro poOOTH € OKpAIIEHHS eKCIUTyaTallliHUX XapaKTePUCTUK CIIELOATY
st pobitHukiB CTO nuisixoM 3acTOCyBaHHS TMIJACHIIIOIOYWX HAKJIANIOK 13
MOJIIMEPHUM TOKPUTTSAM HA JIIJISTHKAX 13 HAHOUIBIIUM 3HOCOM TKAHWHH 3aXMCHUX
BJIACTUBOCTEHN crenoasary. J[ns mocsrHeHHST METH B POOOTI BHpIIIEHI HACTYIIHI
3ajadi:
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— YJOCKOHAJIEHO CHELOAT aBTOCIIOCAPIB 3 YPAXyBaHHIM YMOB €KCIUTyaTallii;

— BHUKOHaHO Tomnorpadito 3Hocy creuoasary maisg pobitHukiB CTO Ha OCHOBI
BHUBUYEHHS YMOB TIpalli;

— BHU3HAUEHI ONTHMAJbHI TMapaMeTpu MOJIMEPHOiI KOMIIO3HUIlli Ta OI[iHEeHa
PIBHOMIpPHICTh IUIIBKOBOTO TIOKPUTTS, YTBOPEHOTO Ha TOBEPXHI TKAaHWHU
H1ACHIIOIOUNX HAKIAI0K crenosary ais pooitaukis CTO;

— JOCTIIKEH1 3MIHM BarOMUX BJIacTUBOCTEN TKaHUH «OpToH» Ta «I'perray;

— PO3p0o0JIEHO palioHANIbHY KOHCTPYKIIIO CHENOATY AJIsl aBTOCIIIOCAPIB.

Anami3z ymoB ekciuryartanii crneunoasry poOitHukiB CTO w. Binxuns
MoKa3aB, M0 ICHYIOUMH  CIEUOASAT 33  KOHCTPYKTHMBHO-TEXHOJIOT1UHOIO
XapaKTepUCTHKOI0 Ta MiIIOpaHUM apTUKYJIOM Marepially HE IOBHOI MipOIO
3a0e3nevyye 3axXWCT TMPAIIOIOUUX Ta HE BUTPUMYE HOPMATUBHUN TEpMiH
excrutyaramii. ToMy BHKOHaHO ToHOrpagii0 3HOLIEHHS CHEUOASITY pPOOITHUKIB
CTO. Bupaineni AUIAHKY JIOKAJIbHOI M1 IIKIJJIMBUX BUPOOHMYMX (DAKTOpIB Ta iX
IUIONI, JJIi SIKHX JOLLUIbHE BHUKOPUCTAHHS JIOJaTKOBUX KOHCTPYKTHBHUX
€JIEMEHTIB Yy BUIVISAI HakiaJoK. BuU3HaueHO CKIaJ MOJIMEPHOIO IMOKPHUTTS
H1CWIIOIOUNX HAKJIAJOK CIELOAArY aBTOCIIOCApIB Ta 3alIPONOHOBAHO HAHECEHHS
HOJIIMEPHOI KOMIO3MIII1 Ha MMOBEPXHIO MIJCHIIOI0UNX HAKIIAJIOK.

BcraHoBiieHO, 110 HaHECEHHS KOMITO3ULIT Ha MiJCHUIIIOI0Yl HAKIAIKU IS
cnenonary kouuentparmiero [IBC, 7 %, mnepenbauae piBHOMIpPHE ILTIBKOBE
NOKPUTTS MOBepXHi. OnNTUManabHa KUIBKICTh IIAPIB HAHECEHHS MOJIMEPHOI
KOMIIO3HIIIT CTAHOBUTH JiBa [1, 2, 4].

BcranoBneHno, mo po3pobienuii crnemianbHui oasr ajs poditHukiB CTO 13
3aCTOCYBaHHSAM 3 €MHHX IJICHIIOIOYNX HAKIaJ0K 3 TMOJMIMEPHUM TOKPUTTIM
BIJINOBIJIA€ YMOBAM Tpalll Ta BAMOTaM CIIOKHBaviB. B poOOTI pO3KPUTO aKTyallbHY
npobiieMy — yIOCKOHAJIEHHS TPOIECY BUTOTOBJICHHS CIEIIATBHOTO ONATY IS
poOiTHukiB CTO, uUIAXoM BHOPOBAIKEHHS TMOJIMEPHUX MPOCOUYYBaUiB IS
NOKpPAILEHHS eKCIUTyaTalllfHMX Ta 3aXUCHUX BJACTUBOCTEM TKAaHWHHU, Ta
BUT'OTOBJICHHSI €KCIIEPUMEHTAIIBHOTO 3pa3Ka.
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YJIK 687. 157.008
MHNPOEKTYBAHHS JIIKYBAJIBHO-BAHIAXKHUX BUPOBIB
JJIA YPOJIOTTYHUX XBOPHUX
K. A. KOHIPATHEB, JI. B. KOHAPATHEBA
B. O. KOHCTAHTMHOBA
BiHHUIIbKHI IHCTUTYT KOHCTPYIOBAHHS OJIATY Ta IMiANPUEMHHUIITBA

MeToro poboTu € po3poOka HAYKOBHUX MIAXOAIB A0 ONTHMAIbHOTO BUOOPY
TKaHWH, M0 BUKOPHCTOBYIOTHCS JJIi BUTOTOBJICHHS JIIKYBaJbHO-OaHIaXHUX
BUPOOIB.

ExcrniepuMeHTanbHl JOCHIPKEHHSI TMPOBOJMIM HAa OCHOBI CTaHJAPTHHX,
BJIOCKOHAJICHMX OIIIHOK BJIACTUBOCTEH MaTepiajdiB 1 IPUCTPOiB, a OTpPUMaHi
pe3ynbTaTi 00pobIsimcs 13 3actocyBaHHAM I1K 1 MaTeMaTHUHOT CTaTUCTHUKHY.

Bubip marepianiB 11 BUTOTOBJICHHS JIIKYyBaJbHO-OAaHIAQXHUX BUPOOIB €
aKTyaJlbHOIO 3ajadero. Y BHPOOHMLTBI OaHAAaXIB 3aCTOCOBYIOTHCS CyYacHI
TKAHUHU 1 €JIACTUYHI TMOJOTHA 13 3MINIAHUX, CHUHTETUYHHX 1 HaTypalbHHUX
BOJIOKOH, CTPIUKH €1acTUYHI OaH/1aXH1, BUKOPUCTOBY€ETHCS CydyacHa (pypHITypa Ta
03100JT0BaJIbHI MaTepiamm [1, 3].

Jlo MarepiaiiB JIKyBaJIbHO-OaHAaXHUX BUPOOIB BHUCYBAlOTh BUMOTH
BHCOKOI MIIIHOCTI JJIsl TOT0, 00 3an00IrTH NepeIyacHOMY PYWHYBaHHIO BUPOOIB 1
3a0€3Me4YnTH 3aXHMCT BiJ MPOHUKHEHHS XBOpPOOOTBOPHOI MIKpodiopu B
MIJOASTOBUN MPOCTIP, JOCTAaTHIA CTIMKOCTI MpW cTupaHHl 1 npanHi. [lopsn 3
BHCOKOIO MIIIHICTIO TaKl MaTepiaJii MOBUHHI OyTH JIETKUMH 1 KOM(OpTHUMH. BoHM
HE TIOBUHHI "MOpommTH", m00 3amodirti Heba)kaHOMY MOTPAIUISTHHIO YaCTHHOK
MaTepiany (Muwiy) Ha paHOBI JTUISHKM IIKIPU XBOPOTO, MOBHHHI MaTU HEBEIUKY
TOBIIMHY, OyTH CTIMKMMU [0 arpeCUBHUX CEPEIOBHUIIl, BOJIOJITH BHUCOKUMH
TIrE€HIYHUMH BIACTUBOCTSIMH 1 MAaTH NMPUBAOIMBUI 30BHIITHIN BUTJISI.

Martepianu nis  JIiKyBajdbHO-OaHI@XHUX BUPOOIB TMOBHHHI MaTH, SK
npaBuio, Oune 3abapBiieHHS 3 JIOCUTh BUCOKUM CTyneHeM Oum3Hu. Takox
JOMYCKalOThCd BUpoOU, mnodapOoBaHi B CHOKIMHI TOHU. Marepianu, sKi
BUKOPHCTOBYIOTHCSI TIOBUHHI MaTH HEBEJIWKY TOBIIKHY, 100 OyTH KOM(pOPTHUMHU
Ta 3pYYHUMH MIPH EKCIUTyaTallii.

Jlyis maTepialiiB MEAMYHOTO MPU3HAYCHHS CUPOBUHHUHN CKJIaJl TEKCTHIBHUX
HOCIIB JIy’K€ BaXXJIMBHM. 3riIHO HOPMATUBHO-TEXHIYHOI TOKYMEHTAaLlli, MEIUYHUIN
OAr BUTOTOBJISIIOTH 3 HATypajJbHUX TKaHWUH. Taki Marepiaaud TOBHHHI
3a0e3reuyBaTi MEJAUYHUM BHpPOOAM HE TUIBKM BHCOKI 3aXMCHI BJIACTHUBOCTI, a U
BOJIOJIITH XOPOIIIMMU BOJIOTOCOPOITIOHHUMH XapaKTEPUCTUKAMH JJIi TOTO, 100
MOTJIMHATH 1 YTPUMYBATH HE TUIHKUA BUIIJICHHS JIFOJIWHH, 4 U caM aHTUMIKpOOHMIA
npenapar. ToMy s aHTUMIKpOOHMX TEKCTHJIBHUX HOCIIB MOTPIOHO mimOuparu
ONTUMAJIbLHHUI BOJOKHHMCTHH cKaan [1, 2].

["onoBHUME XapaKTEPUCTHKAMU BCIX MaTepiasliB MEIUYHOTO TIPU3HAYCHHS €
ix ririediudi  BiaactuBocTi. OmHIEID 3 HAWBOXIMBINIMX — XapPaKTEPUCTHK
TEKCTWJIbHUX MaTeplajiB MEJAMYHOTO MPU3HAUYEHHS TaKOX € iX (POPMOCTIMKICTD 1
(bopMOyTBOpEHHS, TOOTO, — 3[IaTHICTh MaTepialy Ha0yBaTH 1 YTPUMYBAaTH IMEBHY
dopmy min yac ekcrutyataiii. [lopsin 3 mepepaxoBaHUMM XapaKTEPUCTUKAMM IS
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METUYHUX TEKCTUJIHHUX IMMOJOTEH BAXKJIMBO BCTAHOBUTH MOKA3HHUKHU YKOPCTKOCTI 1
HE3MHUHAJIBHOCTI, SIK1 BU3HAYAIOTh €CTETUKY 1 KOM(POPTHICTh METUIHUX BUPOOIB.

JI1s BUTOTOBJICHHS JIIKYBaJIbHO-OaHTXKHUX BUPOOIB HEOOXITHO MiaiOpaTh
Marepialid, SAKi  BOJOMIIOTH  JOCTAaTHIMH  3aXMCHUMHM Ta  TIT€HIYHUMH
BJIACTUBOCTAMU. [li BIAaCTMBOCTI MarOTh OJHAKOBO BAXKIMBE 3HAUEHHS IIiJI 4ac
eKCIUTyaTalii, Ta CKJIaJaloThCs 3 KOMIUIEKCY IIOKAa3HUKIB, IO B LLJIOMY
XapaKTepU3yIOTh TY YM IHIINY BJIACTUBICTh. ['iri€HIYHI BIACTUBOCTI BU3HAYAIOTh
3ATHICTH OJSTY CTBOPIOBATH Ta MIATPUMYBATH B MIJAOASATOBOMY Iapi KOM(OPTHI
ymoBH. B mpormeci ekcmyararii JiKyBaJdbHO-OaHAaKHI BHUpPOOW MEPIOJUYHO
MUISITal0Th MPaHHIO. B 11boMy BUMNAAKY BiIOYBA€THCS 3MiHA BIACTHBOCTEH OJSTY
BiJ 1ii Ha HHOTO MHIOYMX 3ac00iB, TEPTA, KPYUCHHs, Jii BUCOKHX TEMIIEpaTyp
npacyrodoi moBepxHi. B pesynpTaTi 1bOTO BiIOYBA€THhCS 3HOIICHHS OJATY, IO
nepul 3a BCE MO3HAYAETHCS HA 3MiHI TITEHIYHUX Ta 3aXUCHUX BIACTUBOCTEH
JIKyBaJIbHO-0aHIa)KHUX BUPOOIB.

Ha cborogHi mpoBOIUTHCS YMMAJO JOCHIKEHb M0 BUBUEHHIO Ta aHAII3Y
MEBHUX BJACTUBOCTEH MaTepialliB JyUIsi BUTOTOBJCHHS BUPOOIB MEIUYHOTO
npu3HayeHHs. Bubip BracTuBOCTEN 3yMOBIEHUN THUM, 1[0 BOHH € HallBaroMimuMu
y XapaKTEepUCTHIIl MPOIECY Ta KIHETHUIll 3HOLIYBAHHS OJSATY, 110 BUTOTOBJICHHM 3
IUX TKAaHUH.

B mporeci ekcrutyaTanii JiKyBajibHO-OaHJaXKHUX BUPOOIB BHUHHUKAE 3MIHA
MIKPOCTPYKTYpU MarepiaiiB. IIpy mpaHHI MOCTYynoOBE 3HOLIYBaHHS MaTepialliB
BUHUKAE B pe3yibTaTl M1l K (I3MKO-XIMIYHHX, TaK 1 MeXaHIYHUX (akropiB. Jo
(G13UKO-XIMIYHUX (AKTOPIB BIAHOCATH 10 MHIOYOrO 3aco0y 1 TemmIeparypw,
HarpiBaHHS TIPH CYIIiHHI 1 TpacyBaHHI, 10 MEXaHIYHUX — MOKpPE T€PTS TKAaHUHHU JI0
TKaHWHW 1 JCTalli TpallbHOI MaIlMHHM, O0araTtopa3oBi CKJIaJHI B3aEMO3B’S3HI
nedopmariii KpydeHHsS po3TATY, CTUCKY, 3THHY. Tak SK MpaHHS BUKOHYETHCS IICIIS
JIESIKOTO CTPOKY HOCIHHS JIIKyBaJdbHO-OaHI@XHUX BHUPOOIB, iX 3HOUTyBaHHS
B110YBa€ThCS BiJI B3aEMHHX JIIM €KCILTyaTallii Ta mpaHHS.

BusnadeHi OCHOBHI BHMMOTH A0 TKAaHWH JJIi BUTOTOBJICHHS JIIKYyBaJbHO-
OaHmaXHUX BUPOOIB, BpaxXyBaHHS SAKUX Ja€ MOXJIMBICTh B HaWKpaIIOMy BapiaHTi
migiopaty iX JJis KOXKHOTO KOHKPETHOTO BHIIAJKY. Pe3ynbTaTu JOCITIIKEHD
MOXYTh OyTH 3aCTOCOBaHI [JI1 ONTHUMAJIbHOTO BUOOpPY MaTepiaiiB JJis
BUTOTOBJICHHS JTIKyBaJbHO-OaHJaXKHUX BUPOOIB Ta BU3HAYEHHS ONTHMAaIbHHUX
YMOB iX €KCIUTyaTalli.
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V]IK 687
OBOCHOBAHME BbBIBOPA MOIIEJIEfI A @OJIBKJIOPHOI'O
CIHEHNYECKOI'O KOCTIOMA KPAILIEH
JI. E. HAIIBDKHHMKOBA, JI. I'. XUCAMMEBA, P. I'. MUHHUWBAEBA
®I'BOY BO KaszaHcknii HaliMOHAIbHBINA UCCIICIOBATEIILCKUI
TEXHOJIOTUYECKUH YHUBEPCUTET

bepexxHoe OTHOIIEHWE K TpagulUsIM HallMOHAIBHOW KYJBTYPHI SIBISETCS
OJHUM H3 YCIOBUA MPEEMCTBEHHOCTH HCTOPHUYECKOrO0 OIbITa Hapoja,
BOCCO3/IaHUS HPABCTBEHHBIX W ATUYECKUX HOPM HAIMOHAIBHOTO XapakTepa.
Baxneimieli cocTaBHOM 4YacTbl0 HApOAHOM KYJIBTYPBI SBIAETCS  (POJIBKIIOP.
BoiTecHeHue QOJBKIOPHBIX TpajWIMi W3 Halled >KU3HU, cepbl HaMX
XYJI0’)KECTBEHHBIX MHTEPECOB HAHOCUT OOJBIION YIEepOd TBOPUYECKOMY Pa3BUTHIO
JUYHOCTU M BCEro OOIINECTBA, CYXAET CIEKTP ECTECTBEHHBIX CBS3EH MeEXIy
MOKOJICHUSIMU M BO3PAaCTHBIMU Trpymamu [1].

CoznaHue  CIIEHHMYECKOro KocTioma g (GOJIBKIOPHOM  oOpa3HOCTH
TeaTpaJIM30BaHHOTO JCHCTBUS pa3BUBAETCs 1O TpeM HamparieHusM [2]. Tlepsoe —
«dTHOTpaUUECKOE», KOT/Ia MOJb3YIOTCA TPAIUIIMOHHBIMA KOCTIOMaMHU, KOTOPBIE B
KOMILUIEKCE C HapoOJHOM TniecHed, Xxopeorpaduel, CIOBECHBIM JACHCTBUEM
MO3BOJISIIOT ~ COXpaHATh U MepenaBaTh  crnenuduueckue  0COOECHHOCTHU
OTIPENICICHHOTO 3THOCA. BTOpoe — Korja KOCTIOM BBICTYHAET KakK «0000IIeHUEY,
BBIIIOJIHEHHOE Ha MOJJIMHHOM 3THOrpauuecKoil OCHOBE, HO HE CBSI3aHHOE C
KaKUM-JIHOO ONpPEACICHHBIM JIOKaJbHBIM THUIOM. TpeThe — Korjga KOCTIOM
IIPEICTABIIACT COOOW CTUITU3AINIO — BAPUAHT CIIEHUYECKOTO KOCTIOMA, JIOCTATOYHO
JAJICKUAd OT HApPOJHOM OCHOBBI, HO MMEKOLIMU PsiJ XapaKTEPHBIX 4YEPT ITHOCA
(HanmpuMep, THIMHBIN pyKaB, IIHMPOKas 0OKa, BBEJACHUE MPONMBI), a TaKXKe
YKPYIIHEHHE JIEKOPATUBHBIX JIeTajel, MNpujaHue UM OOJbIIeH SPKOCTH TIpH
YCIOBUM COXPAaHEHUS I1BETOBOM TraMMbl U OCHOBHBIX TIPaBUJl  OTHAEJIKH
TPAAULIMOHHOTO KOCTiOMAa. FEllle OJHUM HaNpaBIICHUEM CTUJIU3AIUU MOXKHO
CUUTATh BBEJCHUE B CIIEHUUYECKUN KOCTIOM T'OJIOBHBIX YOOPOB, (hapTyKOB, OAOOP
YKpaIlleHU B COOTBETCTBUU C TEMHU ITHUYECKUMHU TPATUIMSAMH, HAa KOTOPHIC
OpPUEHTHPOBAH KOCTIOM [3].

CueHuyeckre  HapoOJHbIE  KOCTIOMBI ~ —  BaXXHbIH  KOMIIOHEHT
XYJI0’)KECTBEHHOT'O BOIUIONIEHUS (DOJIBKJIOpa Ha CLEHE M MOIIHOE CPEACTBO
ACTETUYECKOTO U ATHUYECKOTO, AYXOBHOTO BOCHHUTaHUS Hapona. OTpaxaroTcs He
TOJIbKO HAallMOHAJbHbIE OCOOCHHOCTH, HO W pPErdoHalbHbIC, THUIOJIOTHYECKHE
4epThl, W  OOYCIOBIMBAETCA TMPUHIMN  XYJ0KECTBEHHO-KOHCTPYKTUBHOU
OpraHu3aIliK BCEX JIEMEHTOB XYI0KECTBEHHOIO sA3bIKa KocTioMa [4].

[IpoBenen aHaM3 M BBHISBIIEHBI OCOOCHHOCTH CIICHMYECKUX HAIIMOHABHBIX
KOCTIOMOB KPEIIEHHBIX TaTap. BBISBIEHO €ro XyJ0KECTBEHHOE B3aUMOJICUCTBUE
C IIMPOKUM TIOJIEM HApPOJHOW KYyJbTYpbl, B YaCTHOCTH, C MO3TUYECKUM
donpknopom. OmnpeneneHsl TpeOOBaHUSA, MPEABIBISEMbIE K MaTepHaliaM H
CUIEHMYECKHM KOCTIOMAM HApOJHBIX KOJUIGKTUBOB. OCKHM3 MOJEIM IS
(OJIBKIOPHOTO CLIEHUYECKOTO KOCTIOMA KPSILIEH MPEICTABIECH HAa PUCYHKE 1.
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Puc. 1. dcku3bl Moesnn A5 (pOIbKIOPHOIO ClIeHMYecKoro kocroMma «Kpsimen»

OntumansHO noz(06paH MMaKEeT MaTCpHUalioOB JJId HM3IrOTOBJICHHA KOCTIOMA,

Puc. 2. O6pa3ubl OCHOBHBIX MAaTEPUAJTIOB Bepxa
AJIsl IPOEKTUPYEMBIX HAIHOHAJBHBIX KOCTIOMOB «Kpsiien»

Jns  nexopaTuBHOrO O(OpMIIEHUSI HAIIMOHAJIBHOTO KOCTIOMA KpOME
[IBETOBOIO KOMIIOHEHTa XapaKTEPHO COYETAHUE PA3IMYHBIX MATEpPUaIOB U
bakTyp. OCHOBHBIM YKpaIlI€HUEM SIBJISIFOTCSI MOHETHI.
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1. 3Bakupsea H.I' Hammonanphas onexna:  MNOTpeOUTENHCKHE
NPEANOYTEHUSI COBPEMEHHBIX kuTenel byxapckoro pernona // Moaonoil yueHbli.
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2. KonoBuu A. A. Teatpanu3oBaHHble mpa3gHuku u oopsasl B CCCP. M.,
1990. C. 118-119

3. bepexxnosa M. JI., Bosomenko I'. B. O npunnunax pazpaboTky KOCTIOMa
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TpaIUIIMU: MaTepuasbl Bcepoc. Hayd. KoHp. Omck, 1995. Y. 1. C. 65-69.

4. KamammmkoBa H. M. Crmmctudeckue 0COOCHHOCTH (HOIBKIOPHOTO
CIICHMUYECKOT0 KOCTIOMa B TeaTpaiu3oBaHHOM jeiictBuu. // Tpyast CaHKT-
[Terepbyprckoro uacTuTyTa KyinbTypsl, 2012. — C. 101-105.

5. HUcenko C.II. DcreTnka pyccKOTro HapOIHOTO KOCTIOMa M MpodiiemMa ero
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CTENEeHU KaHauaaTa uckyccrposenenus, Mocksa — 1993 r.
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YJIK 687. 157 (001.66)
HNPUHIUIIA MPOEKTYBAHHS BAT'ATO®YHKUIOHAJBHOI'O
ogATY IJsA BAT'ITHUX KIHOK
10.B. TKAYEHKO, I.I'. COJIOHEHKO, O.I. XPUCTIOK
BiHHUIbKHI IHCTUTYT KOHCTPYIOBAHHS OJIATY Ta MiANPUEMHHUIITBA

Cepen  pI3HOMaHITHOTO  ACOPTUMEHTY  IIBEWHUX  BHUPOOIB,  SKi
BUTOTOBJISIFOTHCS MIAMPUEMCTBAMU YKpaiHHU, 3HaYyHa YaCTHHA HAJEXKUTh OJATY,
KU BUKOPUCTOBYETHCS JIJISl BaTiTHUX JKIHOK.

SIK MOKa3yroTh pe3yJbTaTH aHaii3y Cy4acHOTO aCOPTHUMEHTY BUPOOIB AJis
BariTHUX JKIHOK, OJIAT TaKOTO MpPHU3HAYCHHS TOBUHEH BUKOHYBAaTH O€3J14 (PYHKIIIH
1 BiAnoBigaTy miioMmy psay Bumor [1, 2]. Ile B 3HauHI1l Mipil YCKIIAIHIOE MPOIEC
HOro MpOeKTyBaHHS 1 BUMarae BUOOpY HECTaHJAPTHHUX, a YaCOM JOCUTh CKJIQJTHUX
IHKEHEPHUX pillleHb. MakcuManabHe 3aJ0BOJICHHS MOTPeO BariTHUX KIHOK B
OPAaKTUYHOMY 1 €prOHOMIYHOMY OJsi31 MOXe OyTu 3a0e3NeyeHo 3a pPaxyHOK
BKJIFOUEHHSI B iX rap/iepo0 Takux BUPOOIB, sIK1 371aTHI a00 OJHOYACHO BUKOHYBATH
Kiibka (QyHKIIM, abo 60e3 3alBuX THUMYAcoBUX 1 (PI3UYHUX 3yCHIIb
MEPETBOPIOBATUCA B BUPOOM I1HIIONO NpHU3HAYEHHS a00 HAaBITh ACOPTHUMEHTY.
Takoro poay BUpoOU oTpuMaiy Ha3By 0araToyHKIIOHATIBHUX BUPOOIB.

AKTyanpHICTh PO3pOOKH OaraToPyHKIIOHAIBHOTO OJASIry OOYyMOBJIEHA 1
TEHJEHUISIMUA cy4acHOi Moau. HallOuibIl SICKpaBo J1aHl TEHIECHLIT IPOSBIISAIOTHCS B
po0oTax MpPEeICTaBHUKIB MIHIMAII3My — OJHOTO 3 TMPOBIOHUX HANpPSIMKIB B
CydacHOMY Au3aitHi. MiHiMalli3M B IW3aiiH1 OJATY - 1€ KOHIIEMIis rapaepooa, 1o
CKJIQZIAEThCS 3 MIHIMAIBHOI KUIBKOCTI 0arato(yHKI[IOHAIBHUX MPEIMETIB OJATY.
JlaHa KOHIeNIlis sSKHAWKpalie BIANOBITA€ BHUMOTaM, IO IPEISBISIOTHCS 10
rapjiepoOy BariTHOi kiHKH. []e moB's3aHO 3 THM, 110 TIEPI1O] BariTHOCTI OXOTLIIOE
K MIHIMYM TPHU CE€30HH, a KYIyBaTU OJISIT PI3HOTO CE30HHOTO MPU3HAYEHHS, SIKUN
BiAMoOBiAa€e (Pi310JOTIYHUM OCOOJIMBOCTSAM TijIa KIHKH, JIJIs1 O1IBIIOCTI CIIOKMBAYiB
JIOCUTH MPOOJIEMATUYHO 3 TOYKH 30PY CITIBBITHOIICHHS HEOOX1THUX MaTepiaabHUX
BUTPAT 1 peajJbHOI0 TEPMiHY €KCILTyaTallii BUpoOy.

Cnoci0 KWUTTS BariTHOI JKIHKM, CTPIMKO pO3BHMBAIOYl  TEXHOJOTI1
BUPOOHHUIITBA OJATY, TMOCTIHHA 3MiHA (YHKIIOHAJBHUX TPOLECIB KHUTTS €
OCHOBHUMH TPUYMHAMH TOSBU OJIATY, 3JaTHOTO 33aJOBOJBHUTH BCi BHUMOTH 1
BIJIMOBIAATH PI3HUM HMOr0 3amuTaM 1 moTpedam. BariTHi *xiHKH, 1[0 3HAXOJIUTHCS Y
B3a€EMO3B'SI3KY 3 yCiMa acCleKTaMU CBOTO KHUTTS, a TaKOXX 3 HABKOJUIIHIM HOTO
CEpelOBUILEM, 3BUYANHO, 3alliKaBJICHI €KCIUIyaTyBaTH OMST, KU JO3BOJSE iM
BiTYyBaTH MOYYTTSI KOM(POPTHOCTI 1 €CTETUYHE 3aJ0BOJICHHS HE3AJIEKHO Bl YMOB
Horo excrutyarartii.

[IpoexTyBaHHs oAsTy IS BariTHOI — CKJIajHa KOMIUIEKCHa MpobieMa,
piteHHst 11 3HAXOAWTHCS HA CTUKY POy AWCIUIUNIH: aKylepcTBa, (i3ioorii,
nemorpadii, KOHCTPYIOBAaHHS, aHTPOIOJIOTIi, MapkeTHHTy 1 T.n. HeoOxigHOMO
YMOBOIO YCHIIIHOIO TMpPOILIECY MPOEKTYBaHHS OJASry JJisi BariTHUX JKIHOK €
HasIBHICTh JOCTOBIPHOT 3a 00cCsroM 1 3MicToM 1H(opmarlii Mmpo 0COOIMBOCTI
ctatypu (irypu, sKa B CYKYNHOCTI 3 IHIIUMH YMOBaMH 3a0€3ME€UUTh
BUT'OTOBJIEHHS BUCOKOSIKICHOTO OJSITY B YMOBAax MPOMHUCIOBOTO BUPOOHUIITBA. Psin
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JOCITIJIKEHB, MOB'SI3aHUX 3 TPOCKTYBAHHSIM OJISITY IS BariTHUX, JTO3BOJISIE CYIUTH
PO 3MIHM OCHOBHHUX PO3MIPHUX O3HAK (QIrypH B KOKHOMY TPUMECTPI.

Merta po6GoTu moJsirae B po3poOlli Ta anpoodarlii MpUHITKIIB MTPOCKTYBaHHS
O0aratopyHKIIOHAJIBHOTO OJAATY JUIS BariTHUX JKIHOK Ha OCHOBI METO/IIB
TpaHcdopmartii.

B poGoTi BHM3HAYEHO OCHOBHMM MPHUHIIMIN, SKHUH MOXKE 1 MOBHHEH OyTH
MOKJIaJICHU B OCHOBY METOJy NPOEKTYBAHHS OSTY ISl JKIHOK, IO OYiKYIOTb
TUTUHY 1Ie¢ — NOpuHOUN (YHKIIOHATBHOI TpaHcdopmallii, M0 PO3MIUPIOE
(GYHKITIOHATBbHI MOXKJIMBOCTI OJIATY JAHOTO MPU3HAYCHHS 1 I03BOJIIE CTBOPIOBATH
OaratoyHkuioHanbHI BuUpoOH. s mpakTUyHOi peamizaiili [bOro MPUHIUITY
oOpaHo Taki BUpOOM sK: KOMOiHE30H, capadaH, mranu 1 mansTo. Bubip Takoro
HaOopy BUpPOOIB He BumaakoBuil. Came IIell aCOPTUMEHT BHPOOIB HaNWOiIBII
NOMYJISIPHUN y MailOyTHIX MaMm.

BcranoBiieHo, 1110 01T AJ1 BariTHUX MOTP1IOHO MPOEKTYBATH 3 HATYPaTbHUX
MaTepiaiiB, TOMY 110, IIKipa 6araTb0X BariTHUX KIHOK CTAa€ 3HAYHO YYTJIUBIIIOL.
[TocTifiHUN KOHTAKT 3 CHUHTETUKOI) MOXE NMPUBECTH 1O TOSIBU PO3JpaTyBaHHS.
BaxxnuBo, 11106 NOBITPsS MOTJIO BUTLHO IIUPKYJIOBATH Y€pPE3 OFIST.

Kpim oasry mig dac BariTHOCTI HEOOXITTHO BHKOPHCTOBYBATH JIOJATKOBI
3aco0M I8 TIATPUMYBAHHS  JKMBOTA. AKTyaJbHUM €  TNPOEKTYBaHHS
E€PrOHOMIYHOIO TICUXOJIOTIYHO KOMMOPTHOTO MOOYTOBOTO OAATY 3 (DYHKIIIEIO
JIOTIOJIOTOBOTO  OaHpaxa. [IpuHIUI TNPOEKTYBaHHS TOJSTa€ y BCTAHOBJICHHI
JeTajneil MeIMYHOTO BUPOOYy B MOOYTOBUM MOBCAKACHHUN OJAT (IITAHU, CITIAHUIISA,
KOMO1HE30H, capadan 1 1H.). /{11 eeKTUBHOrO BUKOPUCTAHHS NMPHU MNPOEKTYBAHHI
MoJieiel 1 KOHCTPYKILiH, a TaKokK MPH KOMIUIEKTYBaHHI pallioHAIBLHOTO rapaepoly
BariTHOI IHKM CHUCTEMAaTHU30BAHO KOHCTPYKTHMBHI PIIIEHHS TPaHCHOPMYIOUHUX
€JIEMEHTIB KOHCTPYKIINA, TUIH Ta BUAU CTPYKTYPHUX 3B'SI3KIB TpaHC(HOPMOBAHUX
€JIEMEHTIB KOHCTPYKIIiT OJIATy B Tapepo0i BariTHOI JKIHKH.

Busznaueno, 1110 B pi3Hi TEPMIHH BariTHOCTI PO3MIpHI 03HAKH 3MIHIOIOTHCS 3
pPI3HOIO  IHTEHCHBHICTIO, M0  MIATBEP/KYIOTh  YHCICHHI  JOCIHIJKEHHS.
BcranoBneHo, 10 BiIMIHHOIO PHCOI0 0a30BOT KOHCTPYKIT OASTY JUIsl BariTHUX
KIHOK € BIOXWICHHS JIiHII CEepeIWHM ITUIOYKH BIJ BEpPTUKaJi, HasSBHICTh
JIOMATKOBMX BHUTOYOK Ha OMNYKIICTh JKMBOTA 1 TIOJOBXKCHHS TIJIOYKH ISt
30epeKEHHS TOPU3OHTAIBHOCTI TOJIOKEHHs JiHIT Hu3y. Tak sK 30UIbIICHHS
pO3MIpiB TpyjeH, KUBOTA 1 3MiHA MOCTaBU IiJl Yac BariTHOCTI MPU3BOIAUTH J0
MOPYIICHHS 3arajbHOTO OaylaHCcy BHPOOY, TO HEOOXiTHO BPaxXOBYBaTH J0JAaTKOBE
30UJIBIIICHHS TIePEIHBO-3aIHHOTO OAJIAHCY.

Jliteparypa
1. Koomsaxkosa E. b., CaBoctuukmii A. B., AntonoB M. A. OcHOBBHI
KOHCTPYHUPOBAHUS OJICKIbI: Yuebd. mocoOue ajist By30B 2-¢ u3fl. ucnp. M.: Jlerkas
unaycrpus, 1980. 356c.
2. OnbxoBckasa B. Il. Onexna mns Oynymux mam  X.: KHukHBIE Kiy0
ceMeitHoro aocyra, 2006. — 272 c.
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V]IK 658.5
POJIb TEXHOJIOT'TYECKOM IJIAT®OPMBbI
«TEKCTUJIIBHASA U JIET'KAS ITPOMBIIIIVIEHHOCTDb»
B COBEPHIEHCTBOBAHMHU NHHOBAIIMOHHbIX
TEXHOJIOTHUI: TIOCTAHOBKA TITPOBJIEMBI
P. P. MYXAMMAJINEB
DOBI'OY BO «Kazanckuii HanmoHaJILHBIN HUCCII€N0BaTEIbCKUN
TEXHOJIOTUYECKUI YHUBEPCUTET

Jlerkass MPOMBILIEHHOCTh SIBJISIETCS. OJHOM W3 COLHUAIBHO-3HAYUMBIX H
MEPCIEKTUBHBIX OTpaciiedl 3KOHOMHKH, HO TEM HE MEHee, €€ JoJisl B oOleM
o0beMe MPOMBIIIIEHHOTO Mpou3BoAcTBa Poccuiickoit ®depepannu COCTaBISIET
Bcero 1,1 %.B mnocienHue roapl OTMEUYaeTcs, 4YTO OTpacib HYXIAETCS B
nojAepkke rocynapcrsa. Ee 0coOEHHOCT, B TOM, YTO OHa MHOTONPOQUIILHA.
ObecrieunBaeT coUUalbHO-3HAYMMBIMU TOBapaMu poccusiH (oaexnaa, oOyBb,
TKaHHW, CPEJCTBA MEIUIIMHBI) M TOBAapaMU TEXHUYECKOIO0 HA3HAUEHUS MHOTHE
OTpaciii IPOMBIIIJICHHOCTH [4].

Hnst 6onee »>ddexTuBHONM pabOTHl OTpaciv, a TaKXkKe paclIupeHus
aCCOPTHUMEHTa MPOAYKLUHUU TpPEOYIOTCS Mepbl HHHOBAILIMOHHOTO XapakTepa:
TEXHUYECKash MOJIEPHU3ALIMS, ITyTEM BHEAPEHUS B IMPOU3BOACTBEHHBIN IMpOILIECC
aBTOMAaTU3MPOBAHHBIX CUCTEM U COBEPILIEHCTBOBAHUE TEXHOJIOIMI IPOU3BOJICTBA.

AHanu3 COCTOSIHMS JIETKOW IPOMBINUIEHHOCTH POCCHMM MO3BOJIMI BBISIBUTH
aKTyaJbHbIE MPOOJIEMBI €€ CTPATErHuYeCKOro pa3BuTus [2; 3]:

1) Hu3kuii ypoBeHb MHHOBALIMOHHOM JI€SITEIbHOCTH OTPACIIH;

2) HemocTaTok BICOKOKBaTM(UITMPOBAHHBIX CIEIUATNCTOB;

3) HecoBepiieHCTBO 3aKOHOB B 00JIACTH PhIHKA MOTPEOUTENHCKUX TOBAPOB.

Kpome Toro, ¢usnueckas HW3HOUIEHHOCTb M MOpAJbHOE YCTapeBaHUE
o0Opy/nOBaHUsl BBICTYHaeT OJAHMM W3 Haubojiee KPUTUYHBIX MOMEHTOB,
XapaKTEPU3YIOLIUX COCTOSAHUE OoTpaciu. JlocratouHo ckaszatb, yto B 2016 T. B
Poccuiickonn ®epepaunn 1o AaHHBIM MUHOpPOMTOpPra, AO0Jisl YCTApeBUIErO
obopynoBaHus, mpochyxkusmero 6omee 15 mer, cocraBmsina 50 %. Hambonee
ocTpas CUTyalus 10 U3HOUIEHHOCTH 00OpYIOBAHMS OTMEUYAETCS HA MPEAIPUITHIX
TEKCTWJIbHOM  mpoMbllieHHocTH.  Jlonmss  ycrapeBumiero  o0oOpyJoBaHus,
npocyxkusiiero oomnee 30 net, cocrasisiia 52 % [1].

s permeHust mpoOJieM HaJl yCTpaHEHUEM YKa3aHHBIX HeopaboTok B 2012
roJly NpaBUTEIbCTBEHHOW KOMHCCHEN MO BBICOKMM TEXHOJOTHUSIM U WHHOBALIUSIM,
Ha Oa3e KazaHCKOTO HaAIMOHAJIBLHOTO MCCIEAOBATEIBCKOTO TEXHOJIOTHUYECKOTO
yHUBEpCUTETa OblIa pa3paboTaHa TexHoJorHueckas riaatdopma « TeKCTHIbHAS U
JIeTKast MPOMBIIUIEHHOCTH [5]. Llenpto GyHKIMOHUPOBaHUS TUIATHOPMBI SBISCTCS
CTAHOBJICHHE TOCTOSIHHOM JEMCTBYIOIIEH MEXOTPACIEBOM KOMMYHHUKALIMOHHOU U
OTKPBITOM TIIOMIAIKON JyIsi obecrnedueHust oOcyxaenusi, (GOpMUPOBAHUS CIPOCA U
peanu3alMyd WHHOBALIMOHHBIX TEPCIEKTUBHBIX MPOEKTOB, TNI€ pa3BUTHE U
KOHKYPEHTOCIIOCOOHOCTh 3aBUCAT OT HAYYHO-TEXHOJIOTMYECKUX JIOCTHKEHUH BO
BCEX BPEMEHHBIX nepcrekTuBax. B cocras miardopmer Bomu 81 ydacTHUK cpenu
KOTOPBIX KaK 00pa30oBaTeIbHbIE YUPEKIACHUS, TaK U NPEANPUATUS OTPACITU JETKOU
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IPOMBIIUIEHHOCTH M3 MHOTMX TopojoB Poccuiickoit ®Pepepaunn: CaHKT-
[TerepOypr, Mocksa, Kazaub, Bosirorpan, TromeHns u T.1.

3a Bpems cBoero (yHKUMOHMpOBaHUS Ha 0Oaze TexHoIOrHYecKou
mwiatgopmbl  «TeKCTUNbHAsT W JIerKash TMPOMBIIUIEHHOCTb» OBUIM IPOBEIEHBI
UCCIICIOBaHMS, @ TaKXe MPEMJIOKEHBI CIeAYIoNIe pa3paboTK MO pa3inuHbIM
BHJIaM MHHOBAIIA:

1. TexHomorMM NMPOU3BOACTBA HOBBIX TEKCTUJIBHBIX MAaTE€pPHAJIOB, WU3IEIUN
HOBOT'O MOKOJIEHUS AJI PELICHUs MPOOJIEM SKOJIOTMU U 0€30MIaCHOCTH HApOIHOTO
X03s1icTBa (KOCMOC, SHEPreTHKa, 0OOPOHHBIH KOMIUIEKC, TOPOKHOE XO35HCTBO) U
KU3HEJIEATEIBHOCTH YEJIOBEKA.

2. HoBble TeXHONOTMH MOAUGPHUIMPOBAHUS W OTAEIKHA HATypalbHBIX H
CUHTETUYECKUX BOJOKHUCTBIX MaTEpPUAJIOB, C HCIIOJIb30BAHHEM HAHOCTPYKTYD,
JUISl IPUJIAHUS U3/1€TIUSIM HOBBIX YHUKAJIBHBIX CBOMCTB.

3. HoBble TeXHOJOrMU, MaTepHallbl U CPEJICTBA CO3/IaHUS TEKCTHJIBHBIX U
HIBEMHBIX U3/AEJIMNA IIMPOKOro NOTPEOICHNs, KOTOPbIEC HAIIPaBJIEHbI HA YIIYUIICHHUE
KayecTBa M KOHKYPEHTOCHOCOOHOCTH TEKCTWJIBHBIX W IIBEHHBIX HW3JEIUH
HIMPOKOIO MOTPeOIEHUS.

Takum oOpa3oM, y4HMTBIBas JAaHHOE COCTOSIHUE OTpacid, IO Hallemy
MHEHHIO, OCHOBHBIMM HAIIPaBJICHUSMUA MOJAECPHU3ALMHN TPEANPUITHI JIETKOU
POMBIIUIEHHOCTU POCCuu SIBISAIOTCS CIIEAYIOIINE MEPOITPUSATHS:

- TexHnueckas MOJIEpHU3aLUA IPEANPUATUN JIETKOU
IIPOMBILUIEHHOCTH ¥ BHEJPEHNE HHHOBALIMOHHBIX CUCTEM ITPOU3BOCTBA.

- MopnepHu3anus MpPOU3BOACTBEHHBIX TEXHOJOIMH HA NPEINPUATUAX
OTpacIH.

- Buenpenue 3¢ (heKTUBHBIXMapKETUHT O-COBITOBBIX TEXHOJOTHUM.

— MonepHu3zaiys MEHEI)KMEHTA.
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V]IK 687
PACHINBKA KAK PECYPCOCBEPETI'AIOIHIAS TEXHOJIOI'UA
MN3TrOTOBJIEHUS BEPXHEN OJAEKIbI U3 MEXA
JL.T. XUCAMMUEBA, 3. P. CUTAMKOBA, 5. M. TNJIbMVYJUJIMHA
®I'BOY BO KaszaHcknii HaliMOHAIbHBINA UCCIICIOBATEIILCKUI
TEXHOJIOTUYECKUH YHUBEPCUTET

W3nenust W3 HATypaJibHOTO MeEXa 3aHUMAlOT Ba)XXHOE MECTO B KU3HU
COBPEMEHHOTO 4elloBeka. MexoBas onaexnaa, oOjagaromas KOMIUIEKCOM
MOJIOKUTENIBHBIX CBOMCTB, MOJIb3YETCS MOCTOSHHBIM CIIpOocoM Nokynareneid. OHa
npelHa3HaueHa i 3alluThl Tella OT XOJI0/a, a TaKXKe CIYXKUT MPEIMETOM
yKpalieHus yeaoBeka [1].

3a mocienaHee BpeMs MexoBas Mojaa craja Oosee  JIEMOKpPaTUYHOM,
JUHAMUYHOU U «OCTPOMOJHOMN». [lomynsipHel HE TOJBKO BHUJ Me€Xa, HO U cama
MOJIelib, €€ IIBETOBOE M CTHJIMCTHYECKOE pelieHhue. A TEXHOJOTMU 00pabOoTKH
MeXa MO3BOJISIIOT U HEIOPOTUM BUAAM MeXa MPUIATh MOJHBIN U KPACHUBBIN BUJL.

[IpoBenen aHanM3 COBPEMEHHOTO pbIHKA MexoBoro mnonydaldpukara,
KOTOPBIM MOKa3aj BBICOKYIO 3HAUMMOCTh M OOJIBIIION CIIPOC HAa MEX YEPHO-Oypoi
nuckl. Tak ke mpoaHaTU3UPOBAaH COBPEMEHHBIM aCCOPTUMEHT MEXOBBIX H3JIEIUH,
M0 JAaHHBIM KOTOPOTO OBbUI BBISBICH BBICOKMN MOTPEOUTEILCKUN CIPOC Ha
MEXOBBIE KHUJIETHI.

Packpoil mKypoK OCYHIECTBISIIOT Pa3HbIMH CIOCOOAMH B 3aBUCHMOCTU OT
BHIa MeXa, Busia u ¢dacoHa uznenus. CylecTBYIOT MIPOCThIC U CIIOXKHBIE CIIOCOOBI
packposi mKypok. K mpocTeiM croco0aM OTHOCAT BBIKpAaMBAaHHME W3 KPYITHBIX
IIKYpPOK OTAENBHBIX JAeTalied W3JeNus WM OOKpauBaHUE MEJKUX HIKYPOK I10
mabioHaM pa3aTuYHON (POPMBI C TETBI0 MAKCUMATIBLHOTO UCIIOJIb30BAHUS TIIOIIATN
IIKYPKH, TTOJIYYSHUS TJIACTUH KPAacUBON (DOPMBI M OJTMHAKOBBIX Pa3MEpPOB Ha BCEM
W3/ICIIHH.

[Ipy M3rOTOBICHUH W3NETUN U3 JOPOTOCTOSIIMX MOTy(PabpUKaTOB MOTYT
MIPUMEHSTHCS CJIOXKHBIE CIOCOOBI PAacKposi — POCHYCK, paclIMBKa, OCaAKa,
pa3OuBKa, TEpeKujKa, Chailka W Jpyrue, MO3BOJSIONINE HU3MEHATH (opMy U
pasMepsl MIKYPOK, T'YCTOTY U HalpaBJIeHUE BOJOCSIHOTO TOKpoBa [2].

PaccMoTpeHbl BO3MOXHBIE BapUaHThl PACIIMBKU, MPUMEPHI PACHIUBOK
MpEeICTaBIICHBl HA PUCYHKE 1.

Puc. 1. ®ororpaduu 0o6pa3noB pacliuBKH
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[Ipu paccMOTpeHHMH BCEX BO3MOJKHBIX CIIOKHBIX METOJOB PacKpos Mexa,
JUIsL KwieTa ObuT BBIOpaH CIOCOO PACIIMBKH, KOTOPBIM TIO3BOJIMJI CHHU3UTH
ce0eCTOMMOCTh M TPYJIOEMKOCTb WU3/ICITHSI.

TexHo0THS pacHIMBKY MPEAYCMATPUBAET UCIIOIH30BAHNE KOKHU WITH 3aMIITH
B Ka4eCcTBE pacCHIMBOYHOTO MaTepuaina. lIpeminoxkeH BapHaHT WCIOIH30BAHHS
TEChMBI, TaK KaK 3TO OTBEYaeT TPEOOBAHUSIM PECypCcOCOEPETaAIONMINX TEXHOIOTHIA B
MIPOM3BOJICTBE M3/ICIUH JISTKOW MPOMBIIIIICHHOCTH.

JIuChU MIKYPKH WCTIONB3YIOTCS JJIS CO3JAHUS OJICKIBI YK€ Ha TPOTKEHUU
MHOTHX BEKOB. BcieacTBue TOro, d9YTo MeX UYEpPHOOYPKH  SIBIISIETCS
TOHKOME3IPOBBIM, PACIINBATH €ro MPEJI0KEHO Ha OJHOMTOJIBHON CTauynBaromeit
MaIliHE YEeJTHOYHOTO CTEXKa, MPEUMYIIECTBOM KOTOPOW SBISICTCS HAJIUYHE
BEPXHET0 M HIDKHErOo TMPUBOJOB [JIsi TIEpeNBIDKeHMs] Marepuana. JlanHoe
000pyI0BaHNE TTO3BOIUT OBICTPO ¥ KAYECTBEHHO CTAYMBATh JCTAIINA CKPOSI.

[locne mombopa makera MarepuajgoB U BbIOOpa OOOpYAOBaHHS IS
W3TOTOBJICHUSI M3JENHs, OBLI BBITOJHEH OOpa3el] PacIiuBKA C MPUMEHCHHEM
TECbMBl B KayeCTBE PACIIMBOYHOIO Marepuajga Jisl KCHCKOTO MOJIOJEHKHOTO
KUJIeTa U3 MeXa YepHOOYpKH (PUCYHOK 2).

Puc. 2. ®ororpaduu odpa3ua pacliuBKM ¢ IPMMEHEHHEM TeCbMbI
B Ka4eCTBe PaclIMBOYHOI0 MaTepuaJjia

belmm  paccumTaHBl TEXHUKO-DKOHOMHYECKHE TIOKA3aTelH, KOTOPBIC
MOKa3ajd, YTO MNPHUMCHEHHE JaHHOHW TEXHOJOTHHM CHIJKAeT Ce0eCTOMMOCTD
n3nenus 6osee yem Ha 30 %.

Jlureparypa
1. Opexna, NyIIHO-MEXOBBIE TOBApbI, TOBAPOBEICHHE M OKCIEPTU3A
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V]IK 687
OBECIIEYEHUE 'EPMETHUYHOCTHU MECT HUTOYHbIX
COEJIUHEHUH JETAJIEN
JI. A. CAOHHA, M. B. MEJIbHUKOBA, 3. P. 'ASJI30BA
®I'BOY BO KaszaHcknii HaliMOHAIbHBINA UCCIICIOBATEIILCKUI
TEXHOJIOTUYECKUH YHUBEPCUTET

JInss  W3rOTOBIIEHUS  BOJO3AIIMTHBIX  MIBEWHBIX  M3JACJIHA  MIAPOKO
HCTIONB3YIOTCS BOJOHEITPOHUIIAEMbIE MaTe€pHUalbl, UCXOAHBIE CBOMCTBA KOTOPHIX B
MOJTHOM Mepe YJIOBIETBOPSAIOT MPEABSBIAEMBIM K HUM TpeOoBaHusiM. OpHako,
YPOBEHb BOJO3AIIUTHOCTA IIBEMHOTO M3JENNS XapaKTEpU3YEeTCS HE TOJIBKO
CBOWMCTBAaMU TEKCTWJIBHOTO Marepuaja, a ONpeAeseTcsd BOJO3AIIUTHBIMU
CBOWCTBaMU IIIBOB COEJIMHEHUS JETAJCH ONPENCIICHHOTO KOCTIOMA. YBEINYEHHE
YyUCJa WICHEHUH TPU YMEHBIIEHUH KOJIMYECTBA 3AIlIUTHBIX 3JIEMEHTOB MPUBOINT K
JOKAJIbHOMY HapyIICHUIO 3aIUTHBIX CBOMCTB m3aenus [1].

OnHuM U3 PacIpOCTPAHEHHBIX BUIOB CHOPTA B MOCIEIHEE BPEMSI CUUTAETCS
NeTcKui nerHT00s1. OCHOBHOM (YyHKIIMEH UTPOBBIX KOCTIOMOB JJII TAKTUYECKOTO
neHHTOO0Ia, KaK | JUI CIIOPTUBHOTO SIBJISICTCS 3amuTHas [2].

Pazpabotan cnenuasbHBIA JETCKUM KOCTIOM JUIsl UTPbl B TaKTUYECKUM
neHT00J, o0ecneunBalONIMi BHICOKYIO CTEMEHb 3alllUThl NIPU AKCIUTyaTtanuu. B
KaueCTBE OCHOBHOW TKaHM BepXa pEKOMEHJOBaHAa TKaHb C MEMOpaHHBIM
MOKpbITHEM. Takas TKaHb PUMEHSIETCS JUIsl TYpU3Ma, aJIblIMHU3MA, IMyTeleCTBUI
Y aKTHUBHOTO OT/bIXa Ha MPUPOJE, COMPOBOKAAIOIINUXCA BHICOKUMU (HPU3NUECKUMU
Harpy3Kamu.

B 3aBucMMOCTM OT KOHCTPYKIIMM MeMOpaHbl JENSITCS Ha HECKOJIbKO
KaTEerOpHi:

— JIBYXCIIOMHAs — BHEIIHHUM CJIOM TKAaHU, K KOTOPOMY C HW3HAHKHU
CrielMaIbHBIM 00pa3oM HaHeceHa MeMOpaHa. J[ByxcioiiHass TkaHb Bcerjaa
HCTIONB3YeTCsl C TMOAKIAIKOM, KOTOopasi oOecrnedyrBaeT 3alluTy MeMOpaHbl OT
3aCOPEHUS] 1 MEXAHUYECKOTO MOBPEXKACHUS.

- TpeXcIoiHas — 3TO TKaHb Bepxa + MeMOpaHa + TPUKOTAa)KHAsI CETKa,
CKIICEHHBIE B OJIHY CTPYKTYpPY MO CHEUHUATBHOW TEXHOJOTHH JaMUHHPOBAHMUS.
TpuxkoTtakHasi ceTKa 3alUIIAaeT MEMOpPaHy OT MEXaHUYECKUX MOBPEKICHHN U
3aCOPEHUS.

MeMOpaHHasi TKaHb COCTOUT W3 HECKOJIBKUX CJIOEB: BEPXHHUM N3HOCOCTONKHIA
CJIOM, HIDKHUN MATKHUM CI0M. A MEXIy HUMU HECKOJIBKO 3alIUTHBIX CJIOEB TKaHU U
MeMmOpaHa. [[ns w3rotoBieHuss MeMOpaH MOTYT OBITh MCIOJB30BaHBl Kak
HEeOpraHuveckue (Kepamuka, CTEKJIa, METAJLJIbl), TAK U OpraHuyveckue (B MEPBYIO
odepellb, MPUPOIHBIE U CHUHTETUYECKHE TMOJUMEpbl) Marepuayibl. Bwibop
Marepuajga OrpaHUYMBACT CIOCOOBI M3rOTOBJICHUS, TMOJYy4aeMyK CTPYKTYpYy
(Mopdonoruto) MeMOpaHbl ¥ TPUHIUI pa3/IeICHUS.

OpHako MCHONb30BaHHME MEMOpPAHHON TKaHU B MPOEKTUPOBAHUU AETCKOTO
KOCTIOMa IS UTPbl B TMEWHTOOJ SIBISETCS HEIOCTATOYHBIM YCJIOBHEM, UTOOBI
o0ecrneynuTh BOJOHENPOHUIIAEMOCTh KOCToMa B 1eiqoM. Ocobas mpobiema
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3aKJIF0YAETCSl B TOM, UTO LIBBI COEAUHEHUS IeTAJIe U3JEIUs TPOMYCKAIOT BOAY, TO
€CTh HEOOXO0IMMO 00ECIIEYUTh TEPMETUYHOCTH I1IBOB.

B oaTux nensx M OpPOEKTUPYEMOIO JIETCKOTO KOCTIOMa MpeajiaraeTcs
HCIIOJIb30BaTh KJIEEBYIO TECBMY-JIEHTY. M3 BCero pacCMOTPEHHOTO acCOPTUMEHTA
JICHT BBIOpAHBI JIBa BApUAHTA, & UMEHHO:

— genra ais mBoB G-210dsh 10 mMm, coctaB 100% monuacTep;

— JICHTA CHJIMKOHOBAS "Gamma" TPU-2020 MM, COCTaB
TEPMOILJIACTUYHBIN MOJINYPETaH.

Ha pucynke mnpencraBieH pa3paOOTaHHBIM MW W3TOTOBJICHHBIN 00paser
JNETCKOW KYPTKH [IJIi UTPHl B MEWHTOON C HMCHOJB30BaHUEM KIIEEBOW TECHMBbI-
JICHTHI.

Puc. 1. Ucnonib30BaHue TECbMBbI-JIEHTHI B UTPOBOM KOCTIOMeE

Urak, B mnpakTUKE W3rOTOBJIEHUS BOJO3AIIMTHBIX IIBEUHBIX W3ACIHI
W3BECTHO, YTO MCIOJIH30BaHUE HUTOYHOTO CIOCO0a COCIMHEHUS JAeTaneil U y3JIOoB
MPUBOJUT K CYIIECTBEHHOMY HApPYIIEHUIO HCXOJHOrO YPOBHSI BOJIO3AIIUTHBIX
CBOMCTB MaTepuana. BpiOop MaTepualioB C ONpPEAEEHHbIM KaueCTBOM
BOJIOOTTAJIKMBAIOIIECH OTACIKU JJIsl U3TOTOBJICHUS OJICK/Ibl TaK K€ HE TapaHTUPYET
TaKO€ € KadecTBO €€ mpou3BojacTBa. CienoBaTeabHO, INPH H3TOTOBJICHUU
BOJO3AIIUTHBIX  IIBEWHBIX M3JCIUNA  00S3aTCIBHBIM  YCIIOBHEM  SIBIIICTCS
obecrnieyeHne repMETUYHOCTH MECT HUTOYHBIX COSIWHCHMM aeTtaneil. B cBs3u ¢
BBIIIIEH3JI0)KEHHBIM B MPOSKTHPYEMOM IETCKOM KOCTIOME JIJII UTPhI B MEHHTOO
HCIIOJIb30BaHa CIielnaibHas KieeBa TecbMa-ieHTa G-210dsh 10 mM.
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UDC 687
GRAPHIC DESIGN SOFTWARES FOR APPAREL DESIGN
E. BLAGOVA, BL. PALEVA-KADIYSKA
South-West University "Neofit Rilski",
Blagoevgrad, Bulgaria

In today's rapidly changing world of fashion, process automation is
successfully applied at every stage in sewing industry. A prerequisite for achieving
the desired quality and productivity is the application of special computer graphic
design softwares and CAD / CAM systems. In their activity, companies producing
sewing products strive to keep up with fashion trends, making the use of software
products a prerequisite for their existence. They use customized software at every
stage of designing and making clothes.

For design and the pattern making of garments, sewing companies rely on
world-renowned leaders in the development of specialized CAD systems such as
Gerber Technology-Visio Fashion Studio, Lectra-Kaledo, Koppermann-
TexDesign, Optitex.

Working with these special graphic design software products imposes
certain requirements on the level of competences and intellectual abilities, skills
and working habits of the staff employed in the sewing process [1]. The
requirements for the level and quality of knowledge and special training of
students preparing to enter the world of fashion and confection of clothing
increased. This fact leads to the need to look for options to achieve a high level of
knowledge and skills, with as little financial investment as possible. Since
specialized software is very costly, it is also possible to use the graphic design
products with a more general application, purchased at universities for other
purposes.

ProPaint, Apparel CAD, CorelDraw, Photoshop Textile Plugin, and more can
be applied to the education in artistic design of textiles and clothing. With our
students in "Modeling, Technology and Management in Sewing Industry" and
"Industrial Arts (Fashion)" of South-West University " we successfully use the
TwistedBrush and CorelDraw graphic software products, with which we help
labor-intensive work is minimized and allows to stimulate the designer's creative
work and to enable him to unfold his fantasy to create beautiful, comfortable and
functional garments. These graphic design softwares allow easy and fast
modification of the created sketches and prototypes. Students develop many
variants of sketches of different color combinations, combining distinct parts of
clothing and accessories. This allows the visual perception to be explored in a
combination of colors, materials, clothing elements, and accessories in a variety of
human dimensional data. For example, with an appropriately chosen garment
design, an illusion of normal body shape can be created for figures with deviations
from the standard sizes.

TwistedBrush and CorelDraw allow designers to unleash their fantasy of
colors and shapes. In addition to completing the image, they often complement the
collection with appropriate acessories, the visualization of which is easy, using the
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capabilities of the programs and their tools. They are adapted to work with state-
of-the-art technological devices - drawing tablets, digitizers, etc., which gives them
unlimited possibilities.

In the analysis of the developed variants the students study the form, the
proportions, the symmetry / asymmetry, the silhouette lines, the shaping elements
and the combination with the colors. By changing the color design, the elements,
the geometric shape and the size of the shape are chosen to be the most suitable for
the given structure. The goal is to create beautiful, expressive and comfortable
clothing, tailored to the advantages and disadvantages of the human body.

Fig. 1. Visualization of the sketches, designed in Twisted Brush and CorelDraw

For the design and modeling of the sketches of fashion collections, the
students of the two specialties have the opportunity to use specialized software
products, including modules for: designing and modeling of clothing; marker
making and printing of the pattern markers and the creation of technical
documentation for the products. The first, made by Microdor Ltd., consists of two
modules - Silhouette Designer (Apparel Design Software) and Silhouette Marker
(computer system for marker making). The second is Assyst Bulmer,

The paper presents a combination of available software for artistic design of
textiles and garments and it's use in order to increase the efficiency of training and
to facilitate the perception of the methods of design and modeling by visualization.

References
1. Pyces P., U. I'eopruea, OcoO0eHOCTH Ha KOMIIOTHPHUTE IIPOTpaMu 3a
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V]IK 687.016
JOCJIILIKEHHSA MOPCBKOTI'O CTIWIIO ITPU CTBOPEHHI
AHCAMBJIIO OJIATY I AEBI3OM «IIIJHATH BITPUJIA!»
€. B. KY3bMIHA, O. M. TPOSIH
XMeNbHUIIbKUN HalllIOHAIBHUHN YHIBEPCUTET

[Tonan cTo pokiB TOMy aHTJiHChKa KoposieBa BikTopis 3amMoBHiIa KpaBIIo
OLMMiA MaTPOCHKHM KOCTIOM JIJIsi CBOTO 4YOTHpupidyHOro cuHa. CTBOopeHui 00pa3
OTpUMaB MPHUTOJIOMILIUBUAN YCHIX 1 CTPIMKO HAaOyB MOIYJISIPHOCTI HE TUIbKH B
IUTSUOMY, aje i y >kiHodoMy TrapaepoOi. Tak, mparHydd NpOJEMOHCTPYBATH
3B'I30K MOHapXii 3 BIIICEKOBO-MOPCHKUM (hJI0TOM, KOpOJI€Ba MUMOBOJII 3aCHYBaJia
B OJ15131 HOBUM CTHJIb.

Crouatky oJir B MOpPCBKOMY CTWJIlI OyB TONYJSPHUM JIMLIE CEpes
apuctokparis, ane B 30-x pokax XX ct1. 3Hamenura Koko Illanens Hamana fiomy
HOBOI'O JIMXaHHS — BIH CTPIMKO 3aBOIOBaB €BpOILY, a 3r0J0M YBEChH CBIT.

Mopcbkuit ctuinb (marine style) HaneXuTh A0 HEUUCICHHUX TPEHIIB, K1
HIKOJIM HE BTPayaloTh CBOEI aKTyasbHOCTI. Jltonu 3aBxau (aHTa3yBaau Ha TEMY
MOpsl M THUX, XTO OOPO3HMB HOro MpocTopu. MoOpchbKa CTHUXIS ACOLIIOETHCS 3
OJIHOTO OOKY — 3 B1ABaror0 i pOMaHTHKOIO, a 3 JPYroro — 3 BIANOYUHKOM. OTOX
HE TMBHO, 1110 LIEH CTUJIb CTaB OJAHUM 13 HAMOLIbII YIIOOJIEHUX 1 cepell Tu3aiiHepiB
OJIATy, 1 cepel] Moro HOCIiB.

[lonpu cBOi MOHapXiYyHI KOpPEHi, IICAs BHUHUKHEHHS MPET-a-TopTe,
MOpPCHKHM CTHJIb CTaB YW HE HAMSICKPaBIIINM YOCOOJCHHSIM JOCTYIHOTO,
JEMOKPAaTHYHOTO Ta MOJHOIO BOpaHHS. A TO€IHAHHS BJIACTUBUX marine style
O3HaK 3 HOBUMHM KOHCTPYKTHMBHHUMHM pIIICHHSAMHM W BHUpa3HUMHU 3aco0aMu Jajio
MIPAKTUIHO HEOOMEXKEHHM MPOCTIP JJIs1 EKCIIEPUMEHTIB.

3 METOI0 CTBOPEHHS aHCAMOJI0 CY4acHOTrO >KIHOYOTO OJSTY, IIIKaBOTO SK
JUIS. CIIOKMBAaYiB, TaK 1 JUIs BUPOOHHWKIB, BUKOHAHO JOCIIIKEHHS MOPCHKOTO
ctiito. lle 103BONMIO BHUBUMTH XapaKTEPUCTUKU I OCOOIMBOCTI CTHIIIO Ta
3alpONOHYBATH BHPIMIEHHS OCHOBHUX KOMIIO3MIIHHUX (HOPMOYTBOPIOIOUUX
eJIeMEHTIB, (OpMY MOJAEIBHUX 1 03J00I0BAIbHUX ACTAJICH, KOJIIPHY NATITPY.

Otpumana iHpopmalis ajga MOXIMBICTb PO3POOMTH TBOPYMM €CKi3, Ha
OCHOBI SIKOT0 OyB CHPOEKTOBAHUM 1 BUTOTOBJICHUN aHCAMOJIb KIHOYOTO OJSTY TIi]T
nesizoM «lligHsTu BiTpuna!y». Bukonanuil y Tpaauuisix marine style, BiH CTBOpIO€e
JAKOHIYHUM 1 CTUJIbHUNA 00pa3 Cy4acHOi *IHKH, SKIM MiBiagHa OypXJiMBa CTUXIS
KUTT.

Sk cBig4aTh OCTaHHI MOJHI TEHJCHINi, HA 3MIHY OyXe TOMyJsIpHOMY 1
MIPOCTOMY CTHIIIO casual ChOro/IHI MPUXOIUTh KOHIICTIIIS «HOBO1 )KIHOYHOCTI». B 11
OCHOBI — 3pyYHHHA 1 TPAKTUYHUN OJAT, SAKUH J03BOJIAE CHOpPMYBATH
IHAUBITyaIbHUM 0o0pa3. AHcamOnb «llimHaTu BiTpwia!» IITKOM BIAMOBIAAE i
BUMO31. BiH miKpecioe eHepriiHICTh 1 BOAHOYAC KIHOYHICTh CY9acHOI MaHSHKH,
3QJIMIIAIOYUCH TIPU I[bOMY €CTeTUYHUM 1 KoMm@opTHUM. Po3pobiiennii ancamo6ib
omsry (puc. 1) mpuzHaueHuM Jy1sl )KIHOK MOJIOJIIOT BIKOBOI TPYIIH.
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B ocHOBY KOIBOPOBOrO  BHUPIIIECHHS
MOKJIAJICHO KJIACUYHY JUISI MOPCHKOTO CTHITIO
raMMmy, a TOMY JOMIHy€ B HIA KOJIp MOpS —
cuHii. BiaTiHsge # miakpeciaioe Horo riauOuHy
O11Mii, a po3CTaBiA€ aKIEHTH 4epBoHHMU. Take
CIIOJTy4eHHsI poOUTh BOpaHHS €PEKTHUM, a Tpa
KOHTPACTIiB  yTBOPIOE  €JIETAHTHUH  CHITYET.
Oco0nmmBOi  BHITYKaHOCTI 00pa3y HaJaroTh
30JI0TI TYIA3UKH PI3HUX PO3MIpiB, IIHYp 1
TachbMa.

AHcamMOIlb  CKJIQZaeTbcsd 3  HAMOUIBIN
MOMYJISIPHUX BHJIIB KIHOYOTO OMSTYy, 5Kl €

' 0a3zoBUMHU peyamu rapnaepo0a, — CHIIHHII U
’ | JKaKeTa, BUKOHAHUX 3 IaakodapOOBaHOTO
\
‘:\‘ ILIOBKY.

EnerantHa croigHUI-0JIBEIlb CHUHBOTO
KOJbOPY Ma€ 4ITKy TMOCaaKy Ha Tami #
Puc. 1. Aucam0.1b oasry min JOBKHUHY MiJil. 3aBISKH I[bOMY BOHA YyJIOBO
neizom «IligusiTi BitpHaal» MOEMHYEThCS 3  MOPUIETIIUM  YKOPOYEHUM
KiTeneM i popMmye iaeanbHi nponopiii. [lepenne
MOJIOTHUIIIE CHIAHMIN — O11€. 32 CBOEI0 T€OMETPIEI0 BOHO HAraJye CUIYyeT BITpUIIA,
[0 MalopuTh HaAJ BOJHOI riaaAto. JIiHIIO JlaroHam 03100JI0I0Th YOTUPHU
JEKOpaTUBHI TyI3UKU 3 sKopsAMU. [lomiOHO 10 TOrO, SIK y JaBHUHY MOPCBHKHI
KaHaT TOEJHYBaB SKIp 3 KOPIYCOM CyAHA, Olle ¥ CUHE MOJIOTHHUINA CHITHUII
MO€E/THAHI 30JIOTUCTUM IIHYPOM. SIK HATSIK Ha CJIABHO3BICHI MOPCBHKI BY3JIH, OAUH
HOro KiHelb 3aB’S3aHUI JI€KOPATUBHUMHM METISMU HABKOJIO TYJ3MKIB, a APYTHi
CXOBaHMM y OIYHOMY IWIBl. YTBOPEHI 3aBISKH I[bOMY IUIABHI JIIHIT HarajaymoThb
CX1/1l11 MOTY3KOBO1 IpaOMHU HA BITPUIBHUKY, a TAKOX JICIIO MOM SIKIIYIOTh YiTKY
TCOMETPIIO CITITHUIII.

XKakeT-KiTeab CHHBOTO KOJIbOPY csrae JiHii Tamii. [lpunermicts cuiyety
3a0e3nedye OJMCKaBKa, pO3TallloBaHA B CEpPEAHbOMY MBI CHMHKU. OcOOIMBOI
YKIHOYHOCTI BOPAaHHIO HAaJa€ BIAKpHUTA JiHIsA muieyeit. Sk 1 KOpOTKI pykaBH, BOHA
JI03BOJISIE BIIKPUTH MOPCHKY 3acMary 1 BHUTITHO BIATIHUTH 11 OLTUMU NUICHKaMH,
10 MPUEAHYIOTHCS 10 BUPOOY 30JI0TUCTUMM T'yA3ukaMu. HocieM TpaauiiitHot st
MOpPCBHKOTO CTHJIIO TOPU3OHTAJl B JKaKeTl € IUIaHKa Oijgoro Kojapopy. Bona
3aKpilJieHa Ha TMUIOYKax 3a JOMOMOTOK JICKOPAaTUBHMUX TYA3UKIB 1 3aBISKU
HACTpPOYEHIM TomepeKk JeTaidl YEepBOHIM TachbMi BUKIMKAE acollialiio 3
TpaJAULIIITHUM MaTPOCHKUM TUIbHUKOM.

CrBopeHuii o0pa3 JOMOBHIOIOTH CTWJII30BaHA TiJ] KaliTAaHCHKUM KalIKeT
KEMKa, KIaT4-CKPUHBbKA 1 BEIMKWNA HapydyHUW ToAMHHHMK. Tydui Ha BHCOKHX
nigoopax J0/al0Th BOPaHHIO €JIETAaHTHOCTI W POMAHTUKU, a OAJIETKH 13 TKAaHWHU
pOOISATH HOTO TOPEUHUM IT1]T Yac BiMOYNUHKY.

Pe3ynbraTom mpoBeaeHOro TBOPUOTo AOCIIKEHHS CTala y4acTh aHCaMOITIO
«Iligasta Bitpunal» y BceykpaincekoMy (ecTuBaimi MONIOIuX AU3alHEPIB OJATY
«bapsu [Moaimnsa-2016».
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VJIK 685.6:613.65
PO3POBJIEHHSI AHTPOITOMETPUYHOI BA3U JAHUX IJIA
INPOEKTYBAHHA JIIKYBAJIBHO-0O310POBYOI'O HAITYJbCHHUKA
JI. B. AZYMAHCBKA, O. M. JIVIIIEBCBbKA
XMeNbHUIIbKUN HalllIOHAIBHUHN YHIBEPCUTET

OcHOBHOIO (DYHKIIEIO HAMyJIbCHUKIB € (hiKcalisl 3am’sCTs PyKH, OJHAK SIK
MOKa3aJIn pe3yibTaTH 1HGOPMAIIHHOTO JOCTIIHKEHHS ChOTOJHI HAMYJIhCHUKH
MaroTh PI3HOMaHITHI J0JATKOBI MOXKIMBOCTI BukopucTauHus [1]. Tomy aBTOpamu
3aMpONOHOBAHO HAITYJIbCHHK, L0 MOKE 3/1MCHIOBATH MO3UTUBHUMN BIUIMB Ha CTaH
OpraHi3My JIOJUHHU, 1110 HOT0 eKCIUTyaTye, 3MEHIIYIOYH PIBEHb CTPECY.

[Ipu mpoekTyBaHHI TaKOTO BUPOOY KOHCTPYKIIiS MOBMHHA OyTH OpI€EHTOBaHA
Ha pO3TalllyBaHHS JIBOX 0ioJOTiYyHO-akTHBHUX 30H (BA3) mepearutivus pyku, yepes
Kl MOJIMBO 3IIMCHIOBATH BIUIMB Ha CTaH BEreTaTMBHOI HEPBOBOI CHCTEMU
mronuau [2]. Lentp BA3-1 po3raimoBanuii Ha THIBHIA CTOPOHI MepeaIuIiays Ha 3
CM BHILIE NPOMEHEBO-3aIl SICTHOTO CYIjao0a, MIX IPOMEHEBOIO Ta JIIKTbOBOIO
KICTKaMH, JllaMeTp 30HM BIAMOBIJIA€ MIMPUHI MEPEeArIiyus Ha 1boMy piBHi. LleHTp
BA3-2 po3ramoBanuii Ha BHYTPIIIHIA MOBEPXHI NEPEATUTIYUS IO CEPEAUHHIN JiHIT
Ha 3 cM BUIIE NPOMEHEBO-3al’ACTHOI cKiaAku. [llupuHa 30HM OPIBHIOE TPETHHI
JiaMeTpa MepeAruIiyys Ha [IbOMY PiBHI, a JOBXKUHA — 2/3 miamerpa mepearuTivads.
BruiBatoun Ha 11 30HH, MOXJIMBO PETyJIIOBaTH €MOILIIHY HECTIUKICTB,
MOPYLIEHHS! CHY, HEBPO3W, pI3HI IMCHUXIYHI MOPYIIEHHA 1 3aXBOPIOBAHHS 1,
BIIMIOBIJTHO, 3MEHIIYBaTH pIBEHb CTpPECy Ta WOro HEraTMBHI HACHIIAKU IS
opraismy Jroaunu [2].

3 MeTow 3a0e3leueHHs] eproHOMIYHOI BIAMOBIAHOCTI BUPOOY MPOBEICHO
AHTPOIIOMETPHUYHI JOCTI/HKEHHS 3MIHU PO3MIPHUX O3HAK MEPEAIUNYUs PyKU TPH
BUKOHAHHI PyXiB. JlOCHIIXKyBaIUCh BEIMYUHU PO3MIPHUX O3HAK y CTaHI CIOKOIO 1
JIBOX JUHAMIYHUX TIOJOXKEHHSAX KHUCTI PYK, a came: TOJIOKEHHS 1, ske
XapaKTEPU3y€EThCS PO3BEICHHSM MaNbIIIB PYK 13 HAMIPYKEHHSM PYKHU Ta MOJIOKESHHS
2, sIKe XapaKTePU3YEThCS CTUCKAHHSM TaJIbIIB PYKH Y KYJIaK 13 HAPYXEHHSIM PYKH.

[Ipu upoMy AoCHIKyBaJIMCA pO3MIpHI O3HAKM HaBeJEeH1 Ha puc. 1, a came
oOxBaT 3am’scTsA, oOxBar mnepedruniyus Ta napametpu BA3 pyku. 3aramom
npoBeeHo 0OMiproBaHHs 30 YOJIOBIKIB MOJIOJIIOL BIKOBOT I'PYIIH.

N

Puc. 1. I'pagiune 300paskeHHs1 po3TamryBaHHsi po3MipHux o3Hak Ta BA3 pyku: 1 — o0xBart

3am’sicta (03); 2 — o0xBaTt nepeamaivus (On); 3 — mmpuna BA3 Ha THIBHIN CTOPOHI pyKH

(II1); 4 — noB:xxnHa BA3 Ha TuabHIN cTopoHi pyku ([1); S — mmpuna BA3 Ha BHYTpiluHii
croponi pyku (I112); 6 — noB:kuna BA3 na BHyTpimHiii croponi pykn (/(2)

Jns miaTBepaKEHHS JIOCTOBIPHOCTI OTPUMAHHUX Pe3ysbTaTiB  00poOKy
AHTPOMOMETPUYHUX JJAHUX BUKOHAHO 3a METOJaMU MaTeMaTU4YHOI CTATUCTUKH.
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BcranoBrneHo, 1m0 dYacToTra 3YCTpPIYHOCTI PO3MIPHUX O3HAK O0O0XBaTy
3ar’gacTsl, 00XBaTy MepeArunyYs, MUPUHU Ta T0BXKUHU BA3 BIAMOBIIAIOTH 3aKOHY
HOPMAJILHOTO PO3MOoALTy (pHc. 2).

0,40 ° 0,40 1,00
030 o\ 0,30 0,80 e
' B % = 0,60 ®
— o ° S 0,20 ) % 39 °
g 020 - = 0,40
= ° % 0,10 ® — ° °
= 0,10 ° ® 0,20 ®
0,00 o 000 @ °
000 ® 15 17 19 21 . . :
15 17 19
BennumHa po3mipHoi... BenununHa posmipHoi... BennumHa po3mipHoi...

Puc. 2. KpugBi HopMaabHOro po3noainy posmipaux o3nak O3, On ta L1 y craruui

3MIHM PO3MIPHUX O3HAK MPEJCTABICHO 4Yepe3 3HAYCHHS JAUHAMIYHHUX
epektiB (d) y ABOX MOJIOKEHHSX, SIKI PO3PAXOBYIOTHCS SK PI3HUI 3HAYCHb
PO3MIPHOT O3HAKH Y JUHAMIIl Ta cTaTuli (Tadm.1).

Tadmuuss 1 — Pe3yabratH AoCHilKeHHS AUHAMIYHMX e(eKTIB PO3MIPpHHX O3HAK Ta
napametpiB BA3 pyku J1oauHu
Hasga mokazanka
JluHaMiuHe 1moyIokeHHs 1 JluHaMivHEe MMOJIOKEHHS 2
Posmipna o3Haxa Mexi Cepenne CrannmapTtHe . Cepenne CrannapTtHe
. Mexi BeTUYUHA .
BEJIMUUHY | apupMeTHUHE | BiAXMICHHS q apumMeTHUHE BiJIXMJICHHS
, CM
d, cm d, cm d, cm d, cm d, cm
OO0xBar 3am’sacTs 0...0,30 0,07 0,10 0,30...0,60 0,48 0,06
O6xear nepeammiaus0,20...0,5C 0,11 0,17 -0,20...0,50 0,03 0,14
Wnpraa BA3 -1 [0,10...0,3C 0,02 0,08 -0,10...0,20 0,04 0,09
Tosxuna BA3 -1 0,10...0,20 0,01 0,06 -0,10...0,20 0,04 0,09
Unpraa BA3 -2 [0,02...0,05 0,01 0,02 -0,02...0,05 0,01 0,01
Jlosxura BA3 2 10,04...0,2( 0,02 0,05 -0,04...0,10 0,01 0,03

Sx mnokazaB aHaji3 pe3ydbTaTiB JOCHIIKEHHS JUHAMIYHI e(eKTH
OimbmocTi po3mipanx o3Hak € HesHauHmMmH (0,01 cm — 0,17 cM) 1 HUMH MOXHa
3HEXTYBATH MPHU MPOEKTYBaHHI KOHCTPYKIi HamynbcHUKA. HaiiOunpa BenuurHa
nuHaMivyHOTO edekty, a came 0,48 cM, crocTepiraeTbes Mo 00XBaTy 3am’AcTs Y
MOJIOKEHHI 2, TOOTO MpH CTUCKAaHHI MajblIB pyKH y Kymak. Tomy mid
KOM(OPTHOrO BUKOPUCTAHHSI HAIyJIbCHHKA, JAOUUIBHO JJIi WOr0 BHUIOTOBJICHHS
BUKOPHCTOBYBATH €IACTUYHI TPUKOTAXKHI MOJIOTHA.

Jliteparypa

1. Aymancbka JI. B.  AHaimi3  MHOXXHMHHOCTI ~ NpHU3HAY€Hb  CYYacCHUX
HanynbcHukiB [/ JI. B. lymanceka, O. M. JlymeBcbka // Pecypcosbepiraroui
TEXHOJIOT1] JIETKO1, TeKCTUJIBLHOI 1 Xap4OBOi MPOMHUCIIOBOCTI 301pHUK T€3 JOMOBIACH
BceykpaiHchkoi HayKOBO-NPAKTUYHOI [HTEpHET-KOH(EPEHIIiT MOJIOJIUX BUYEHUX Ta
CTyJIeHTIB, XMenbHUIIbKHUM, 17-18 nmucromana 2016 p. — XmensHunbkuii : XHY,
2016 — C. 80-81.

2. ATnac OMOJIOTUYECKH AaKTUBHBIX TOYEK W 30H TMPU Pa3TUIHBIX
3aboneBanusax — Tomck.: OO0 «Crnunopy», 2013 — 73 c.
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VIIK 687.016.5: 658.512
CUTYAIIHHUN AHAJI3 THOOPMAIIMHO-KOMYHIKATUBHUX
TEXHOJIOI'TA KOHCTPYKTOPCBKOI IIATOTOBKHN
BUPOBHUIITBA
A. JI. CJIABIHCHKA, M. O. YUMIIAEI
XMeNbHUIIbKUN HalllOHAIBHUHN YHIBEPCUTET

CyudacHi BUMOTH 10 UIBEHHOI MPOMHCIOBOCTI AMKTYIOTh HEOOXIIHICTbH
OTIEpaTUBHOTO OHOBJIEHHS acopTHUMeEHTy. [loTpeba BHUCTaBUTH HOBY MOJENb IS
MOTOYHOTO BHPOOHHWIITBA HE JIMINE Yy BUIJIAMI 3pa3ka, a Ml y CympoBOAl BCIEl
HEOOX1THOI JOKyMEHTallli JJIsi BIPOBA/PKEHHS II1€1 MoJelll Yy BUPOOHMIITBO,
dbopmMye ApyTHii eTan KOHCTPYKTOPCHKUX POOIT, SIKU Ma€ Ha3By KOHCTPYKTOPChKa
nigroroBka supoonuiTea (KIIB) [1].

MeTta acOpTUMEHTHOI KOHIIEMINI — BHUIYCK MPOAYKII, sKa HaWIOBHIIIE
3aJI0BOJIbHSIE MOCTIHO 3MIHIOBAaHUH MOIMUT CIIOKHBAYIB.

OCKUIBKM JiSJIBHICTH 0araTbOX MaJIUX MIAIPHEMCTB OpIEHTOBaHA Ha
NOJIITUKY Mojaudikalii ToBapy Mg MOTpeO BHYTPINIHBOTO PUHKY, HEOOXITHO
BPaxOBYBaTH BHMOTH CIIOKMBayiB, KJIIMAaTWU4YHI YMOBH, COLIAJIBHO-KYJIbTYpPHUMI
pPIBEHb HACEJIEHHA, OI[IHUTU MOJKJIMBE 3POCTaHHS PIBHA MPOAAXY 1 MIABUIICHHS
I[IHU, ITOPIBHIOIOYH 13 JOJaTKOBUMH BUTpaTaMHU Ha MOJEpHi3aliio [2].

JIns mBerHO1 NpOAYKIi JHOUIIBHO BHUKOPUCTATH MATPUIIIO «MOXIMBOCTEU
[0 TOBAapax-puHKax», sika BKa3y€ CTPATErisixX MPOEKTYBaHHS BUPOOY 3a PIBHIMHU
ICHYI0Yl Ta HOBI, BPaXOBYE CXEMY SKICHOTO NMEPETBOPEHHS B >KUTTEBOMY LHUKIII
HoBux Moaenei omsary (H) (puc. 1) [3].

Hogi moneni (H), sxi npeacTaBieHi B CE30HHUX MEPCIEKTUBHUX KOJIEKIIISX,
dbopmytoTh HoTHpH Tpynu Mozeneit moani (M), kinacuuni (K), cyugacni (C), Tumosi
(T). Uentpansuoto rpymnoto € rpymna C, OCKUIBKM BOHA 3a3BUYail TPAKTYETHCA SIK
moana (M). Kpim Toro, rpyna mojesneil cydacHOro oAsry HE € OIHOPITHOIO 1
MICTUTh MOJIENI SIK KJIACUYHUX PIIIEHbh OCHOBHUX TeoMeTpuuHuX popm — rpyma K,
Tak 1 TUNOBUX T — 3 THUIOBOI KOHCTPYKLIEIO [JIsi CTBOPEHHS MOJeiell —
Moau(pIKaLii.

H
| | - L

Ym <= M C =) Ve
| = —]

Vi < K T > V1

Puc. 1. CtpykTypa fIKiCHOI0 nnepeTBOpeHHs

[Tpote y BCiX Tpynax € Mojedi, SIKi He MalOTh MONMUTY Ha pUHKY. Cepen HuX
YM — MomHi Mozeni, SKI HE 3HAWILIM BHU3HAHHA Y CIIOXHMBada (HE MAaroTh

aapecHocTi), YK — Mojem 3actapiioi OCHOBHOiI dopmu, Yc — momem 13
3aCTapiIUMU KOMIO3UIIIMHUMHE PIIICHHSIMHU, YT — MOJIEN1 13 3aCTapLIOI0 TUTIOBOIO
KOHCTPYKITIEIO.

B misomMmy @i Tpynmu BiATBOPIOIOTH 3aKOHOMIPDHHMM  XiJT PO3BUTKY
ACOPTUMEHTY 1 CTBOPIOIOTH TMEPEIyMOBY JUIsi 3aCTOCYBAaHHS — KOHIICTIIIIT
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MPOCKTYBaHHS MOJIEJIE ACOPTUMEHTHHMH CEpPIsIMH B MeXaxX IPOMHUCIOBOI
KOJIEKITIT /Il CTa01JIbHOCTI BUPOOHUIITBA.

Ha puc. 2 HaBenmeHa MaTpuIsl «MOXJIMBOCTCH MoOJeNeld COPOYOK I10
TOBapax-pUHKAX», Ika BU3HAYAE CTPATETiI0 pOOOYOTO MPOCKTYBAHHS MOJCIICH JIIs
IIPOJIOBXKCHHS JKUTTEBOTO IIMKIIy BHUPOOIB HAa OCHOBI BHKOPHUCTAaHHS BEPTHKAI
KOHCTPYKTHUBHO — JIEKOPATUBHOTO MOIU(IKYBaHHS.

< g « I. CTpaTterisi ekOHOMiKH BHUTpaT I1. CTpaterisi po3BUTKY PUHKY
H > = IcHylouuii acopTuMeHT-Moei . .
) 5 AkTyajabHuii acopTuMeHT-Moenai rpynu C
S = rpynu K
> = I11. Ctparerisi BAPOGHHITBA HOBHX
8 > P PODHHI IV. Crpareris nuBepcudikanii
3 X Mojeei
S o
= n;n' AnpecHictb 0a30B0ro acoprtumenty- KoHuenrpuuna nuBepcudikaunisi ce30HHOT0

= mopeJi rpynu T acopruMeHTy-Moneai M

Icnyioui Hogi
Punku moaeJieit

Puc. 2. MaTpuusi MOKJIMBOCTEl MojieJieii COPOUYOK M0 TOBapaX-pHHKAX

KBagpant [ mokasye CTparTerito iCHyI040ro aCOPTUMEHTY Ha ICHYI0Y1 MOJEII
1 puHku. PosmmpeHHs 30yTy MOXJIHBE 3a pPaxyHOK MapKETHHTOBUX 3YCHJIb,
30KpeMa, BCTAHOBJIEHHS KOHKYPEHTOCIPOMOXHUX I[iH, HACTYMaJbHOI pEKJIaMHu.
«ITokpamyit Te, MO BXe POOHUI», IOIIBHO /JIi ACOPTUMEHTY CTaOUIBHOTO
npusHayeHHs 1 30yTy. OTxe, e Mmogen rpynu K.

KBagpant Il BimoOpakae HampaBlIEHICTh CTpaTerii Ha PO3BUTOK PHUHKY,
TOOTO Ha OCBOEHHS HOBHX CETMEHTIB CIOXXKHBUMX TMOTped 3a MOTOYHUMHU
TEHJAEHUIIMH ce30Hy. Lle moBuHHI OyTH HallakTyaslbHIIIl 1 BAadl pi3HOBUIU
CY4acHOTO aCOPTUMEHTY, OTXke 11e Mojaeli rpymu C.

KBagpanrt 1] o3Hauae cipssMyBaHHS CTpATeTii Ha pO3pOOKY HOBUX MOAEIen
JUIsl aCOPTUMEHTY CTaOlILHOTO MOMUTY Ha puHKY. Ll cTpareris mouiyipHa 3a
YMOBHU TIOMYJISAPHOCTI HOBHUX MOJCIEH Yy CIIOKHBadiB, SKI aJAPECHO Ha HHUX
opienToBani. Ile momeni rpynu T, BOHM XapakTepu3yrOTh 0a30BHIl aCOPTUMEHT
COPOYOK JIs IIIJTLOBOT ayAUTOPIi.

KBagpant IV xapakTepu3ye cTparTerito AMBepcHudikailii, ika 3aCTOCOBYETHCS
JUIST YHUKHEHHSI OJTHOMAHITHOCTI MOJIEJIell aCOPTUMEHTY SIK IUISIXOM TOMOBHEHHS
ACOPTUMEHTY PI3HOBUJIAMU, TaK 1 MOAUQIKAINSIMUA OKPEMHUX KOMIIO3HUIIIHHO-
KOHCTPYKTUBHUX pimieHsb. [{e moaeni rpynu M, BoHM MalOTh HOBY KOHCTPYKIIIIO B
MIePCIICKTUBHIN KOJICKIIII.

Jlitreparypa

1. Cnasincbka A. JI. [loOynoBa yiekan oAsry pi3HOTO aCOPTUMEHTY: HaBY.
rocioHuk / A. JI. CinaBiHcbka. — XmenpHuIbKUH : XHY, 2011. — 222 c.

2. CoBpemeHHble (GOpMBI W METOABI IPOCKTUPOBAHMS  IIIBEHHOTO
MpOU3BOJICTBA: YdeOHoe nocobue it By3oB / T. M. CepoBa, A. U. Adanacbena,
T. WU. WnnapuonoBa, P. A. Jlemns. — M.: MOCKOBCKHMI TrOCyIapCTBEHHBIN
YHUBEPCUTET nn3aiiHa U TexHosoruu, 2004. — 288 c.

3. Cnapinceka A. JI. Meronu THIIOBOTO MPOEKTYBAaHHS OSTY: HaBu.
nocionuk / A. JI. CnaBinceka. — XmenpHULBKHN | XHY, 2012. — 179 c.
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VYJIK 687
CTHUJIb «FAMILYLOOK» KAK ®AKTOP PECYPCOCBEPEXEHUS
B MACCOBOM ITPOU3BO/JCTBE JIEI'KOM OJIEKIbI
T.E. KY3HELIOBA, I'.H. HYPYJIJIMHA
®I'BOY BO KaszaHncknii HalinOHAIbHBINA UCCIICIOBATEIILCKUI
TEXHOJIOTUYECKUI YHUBEPCUTET

B nmocnennee Bpems 601b110#1 HHTEpEC BhI3bIBaeT cTuib Familylook. Ortot
CTHJIb MOAPA3yMEBACT €AMHYIO KOHLEMIUIO B OJEK/E AJI1 BCEH CEeMbH, KaK 3HAK
€IMHCTBA €€ YJICHOB M FapMOHUHU B MX B3aUMOOTHONICHHsX. Oco0yt0 posb Takas
OJIeKJa WrpaeT IJis JIeBOYEK, MOTOMY UTO Mama JJisi Hee oOpaszel] KpacoThl U
coBepiieHcTBa. Jlrobasi neBoyka MedraeT ObITh IMOXOXKEeW Ha MaMmy, HMETh
MOXOXKYI0 OJexky, akceccyapnl. [losromy, omexna B ctune Familylook Oyner
MHTEPECHA TOKYTIATESIM.

MHorue MCTOYHMKHU NPUIHCHIBAIOT pacmpoctpaHeHue ctuig Familylook
aMepHuKaHCKoM neBulle MajjoHHe Tociie TOT0, KaK OHa 3aKa3aja Jyisi CBOeH Jouepu
TaKo# ke rapnepod, kak y Hee camoil [1]. Ha camom gene emie Hamm 0alyiiku
MoCJie TOIIMBA HApsIOB 17 ce0s M3 OCTATKOB TKAHU INWJIM CBOUM JIOYKaM
miaTbuna, KoQToukn u capadaHYMKH, a JIEBOYKH C YJOBOJHCTBHEM HOCHIIH
OJIeXkKy, MOXOXKYI0 HAa MaMHUHY. B TOM, 4TO 0JI€Ky AJI I€BOUYKH MOKHO CKPOUTD
U3 MEXKJICKAIbHBIX BBITIAJIOB, €CTh IUTIOCHI U JJI MpOU3BoaUTENeH oaexabl. [Ipu
packpoe IJaTheB OONBIIOTO W Majoro pasMepa M3 OJHOTO PYJIOHA IMOJIydaeTcs
0ojiee PKOHOMUYHBIA PACXO]] MaTepuana 3a CYET YMEHBIIEHHUS MEKJICKATbHBIX
BBITIJIOB, YTO BEIET K pECypCcOCOEPEKEHHUIO Ha MPETPUSTHH.

Pa3paboTana KOHCTpYKTOpCKas JOKyMEHTalus JUIsl ~ M3TOTOBJIEHUS
KOMIIJIEKTA OJICK/IbI U3 TPUKOTAKHOTO ToyIoTHA B cTuie Familylook. Beimonnena
AKCIIEPUMEHTAIbHAS PACKIagKa «JIUIOM K JIHIY» I JBYX KOMIUIEKTOB JIeKal
(’KEHCKOTO M JIETCKOTO IJaTheB) Ha OCHOBHOM MaTepuaje W MPHUKIATHOM
IpEACTaBICHHBIX HA pUCYHKE | 1 2.

/.
///////////////////////'
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Puc. 1. Packiaaka Jjiekaj Ha OCHOBHOM MaTepualie
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Puc. 2. Packiaaka Jiekaj Ha NPUKJIATHOM MaTepuaJe
Ha OCHOBC BBIITOJIHCHHBIX PaCKIag0K IMPOU3BCIIN pacqéT nux
SKOHOMHWYHOCTH, HpeI[CTaBJ'IeHHHﬁ B Ta0ymme 1.

Taoauna 1 — Pac4éT 3KOHOMMYHOCTH PACKJIATOK KOMIUIEKTA JIeKaJ JJIl JKeHCKOr0
M JETCKOr0 IIAThS

HawnmenoBa- | Haumeno- Crioco6 [Inomane (lupuna| [dmuuwa |Ilnomans| Bemmunza
HUE BaHHE Bup packimanku | nekan Si, | TKaHH, | pacKIIaJIKH, [pPACKIIa IK1| MEXKIIEKaTbHBIX
HACTUJIAHUS
Marepuana W3IEITUs cM? cM cM Sp, cM?  |BeIIaioB B, %
Kenckoe
0 . TaThe Hacrtunanue i 7619
CHOBHOM OMIUIEKTHAS
arepran «THLIOM K y;‘acmm 100 130 13 000 20,92
€TCKOE
a JIILTY» 2661
IUIAThE
Kemnckoe
I % aThe H pl| 5484
HMKJIQJHOM | IUIATh acTwianue | JIByKOMIUIEKTHAs
PICIa VK 300 34 10 200 24,52
Marepuan JleTcKOe  |[«JTHILIOM BHU3»|  pacKiIajKa 2915
IUIaThE

Ananuz pacxoaa HOPMbI MATCPHUAJIOB MU IIPOOCHT MCIKJICKAJIbHBIX BBIIIA0B
Ha KOMIIICKT I/ISIIGJII/Iﬁ IIoKa3aJl, 4YTO KOHCTPYKIHNH PI3I[€J'IHI>1 SABJIIIOTCA
TCXHOJOI'MYHBIMHX M DKOHOMHYHBIMHA U MOTYT OBITH MCITOJIB30BaHbI JIA 3aITyCKa B
MaCCOBOC ITPOU3BOJACTBO.

Jlureparypa

1. buorpadguss Manonusl [DnexkTpoHHbIN pecypc]. — Pexum pocryna:
http://stories-of-success.ru/madonny, cBoOOAHBIH.
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VI]IK 746.3/004
JOCJIIIKEHHSA TUITIB CTIBKIB MAIIINMHHOI BULLIUBKH
1.0. 3BACOPHOBA, K.€. TPUT'OP'€BA
XMeNbHUIIbKUN HalllOHAIBHUHN YHIBEPCUTET

AHaJi3 Cy4acHOTO CTaHy OpTraHi3aIliiHO-TEXHIYHOTO PIBHS O03100JICHHS
OJIITY MAalIMHOIO BHUIIKBKOIO CBIAYMTH MPO 3aCTOCYBAHHS HOBITHIX TEXHOJIOTIH.
[Ipu 11bOMY JOCSTAalOTHCS BHCOKA SKICTh BHIIHUBKH, 3POCTAaHHS MPOMTYKTHBHOCTI
mparti 1 30UIBIICHHS] ACOPTUMEHTY MPOIYKIIii, 0COOIUBO MPH 03100JICHHI BHPOOIB
TexHikoo “rmaap”’. Came TOMy, MallMHHA BHINIMBKAa B Hall 4yac HaOyBae Bce
OLIBIIOr0 PO3MOBCIOIKEHHS [1].

[Ipy BUKOHAaHHI OPHAMEHTIB BUIIMBKU MOKJIMBO BUKOPUCTOBYBATH PI3HI
CTIOKH, 5iIKIi 0a3ylOThCsl Ha YOTHPbOX OCHOBHUX Tumax [2]. IHmi cTiOku, sKi
CTBOPIOIOTH Y TOMY YH IHIIIOMY MPOTPAMHOMY MOJYJI, € MOXITHUMU BiJ 6a30BUX
TumiB. Jlo HUX BITHOCATH: “pyuHuid cTiOOK” (manual); “cTpouka” (IMHAMIYHMIA
cti6ok, Run, Walk stitch Tomo); “carun” (rmaas, Column stitch, Satin stitch, Satin
path Tomo); “3amuBka” (3amoBHenns1, Tatami, Step, Ceeding stitch, Fill, Complex
fill Toro). OcHOBHI TUTX CTIOKIB BUIIIMBKHU 300pakeH1 Ha pUCYHKY 1.

a 0 B r

Puc. 1. OcHOBHI TN CTIOKIB MAIIIMHHOI BUIIUBKH:
a — “pyunmii”; 6 — “cTpouKa”; B — “caTHH”; I — “32/IMBKAa”

“Pyunnii cTi60K” (puc. 1, a). IIpy BUKOHaHHI TaAKOrO TUITY KOKEH OKPEMUMN
CTIGOK CTBOPIOETHCS BPY4HY, 6€3 BHKOPHCTAHHS aBTOMATHKH. MOTO MOMIIMBO
3aCTOCOBYBATH 3aMICTh MPOCTOI CTPOYKH, LIO0 TE€HEPYETHCS MPOLECOPOM, KOJIH
IPOrpPaMHO HEMOXJIMBO CTBOPUTH Oa’kaHUN e(PEKT.

“Crpouka” (puc. 1, 0)
€ HalOUIbLI MPOCTUM
THIIOM CTiOKa, aine

BUMarae IICBHOT'O
niaxomay 10 Horo
CTBOPCHHSA IS
a 0 HaJaHHS HEOOXiTHOTO
Puc. 2. BapianTn BUKOHAHHS CTiOKiB THIY “cTpouKa” e(beKTy.
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[Ipu 1BOMY BpaxoByIOTh: JOBXKHHY CTiOKa; BHCOTY TigiloMy CTiOKa Haj
MaTtepiajioM; BIIXWJICHHS CTIOKa BiJ 3aaHOi TpaekTopii, (puc. 2, a); 3MIIICHHS
TOYOK ITPOKOJTY B3JI0BXK CTPOUKH 3 JIKiIIbKOMa MpOoXxoaamMHu, (puc. 2, 0).

“Carun” (puc. 1, B). HaliOiabi1 MHMPOKO BUKOPUCTOBYBAHUW THUI CTIOKA.
Cxiaiaetbes 13 CTIOKIB, SIKI 3MIHIOIOTH CBIMl HAmpsIMOK MPU KOXHOMY IPOKOJII.
Jln3aiiH, CTBOPEHUI TaKUM THUIIOM, MOKE MaTH OiJibIlle, HK OJWH KYT HaxWIy
cTiOKiB. [Ipy BUKOHAHHI TaKOTO CTiOKa, HEOOX1THO BPaXOBYBATH: JOBKHUHY CTIOKa;
KyT Haxuiay cTiOKa; IIIIBHICTh CTIOKIB; KOMIIGHCAIUIO CTATYBaHHS a0o
BUTATYBAaHHS, YKOpOYCHHs CTIOKiB (Short stitches); dopmy kparo criokiB. Ha
pPHUCYHKY 3 300paxkeHi €PeKTH, SIKUX JOCATAI0Th, BUKOPUCTOBYIOUM THUII “‘CATUH .
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Puc. 3. BapianTu BUKOHaHHA CTiOKIB THIY “caTHH”:
a — ¢akrypHni (pattern); 6 — Bizepynuacri (motive, macros);
B — edexT pBanoro kparo (random, jagged edge, feathering); r - pagiaabui

“3amuBka” (puc. 1, r). IlpeacraBisie coOOI0 pAIKHM TPOCTUX CTPOYOK,
napameTpH SIKUX BU3HAYAIOTh MICLS MPOKOJIY 1 UM CTBOPIOIOTH TEKCTYpy. OO0'eKT,
CTBOPEHHUI LIUM THUIIOM CTiOKa, MOXE MAaTH, SIK MPABUJIO, TIILKH OJHH KyT HaXUIy
cTiOK1B. Pi3HOBUIM CTIOKIB THITY “‘3a]MBKa’ 300pa)KeH1 HA pUCYHKY 4.

‘ %
5 I — g
_y— -
= N e - % ——
a 1] B r hi |

Puc. 4. BapianTu BUKOHAHHA cTiOKIB THIIY “3a/uBKa”:
a — BisepyHuacTi; 0 — cmipajibHi; B — Tpa/lieHTHI;
I — TEKCTYPOBaHi; 1 — e()eKT PBAHOI0 KPaKo

Jlireparypa

1. 3acopuoBa 1.O. Po3poOka mporiecy 03100JICHHS BHUIITUBKOIO KIHOUUX
KOCTIOMIB 3 ypaxyBaHHSIM YKPAiHCHKUX HApOJTHUX TPAIUWIIINA: JUC. ... KaHJ. TEXH.
Hayk: 05.18.19 / 3acopnoBa Ipuna OnekcanapiBaa. — XMm., 2012. — 205 c.

2. 3acoproBa [.O. AHami3 cy4acHOi TEXHIKM Ta TEXHOJIOTIi NIl 03700ICHHS
omsry summBkoro / 1.O. 3acopnoBa // Pecypcozbepiratoui TEXHOJOTIT JETKOi,
TEKCTWJIBHOI 1 XapydoBOi MPOMHUCIOBOCTI: Marep. BceykpaiHChbKOi HayK.-TPaKT.
[HTepHET-KOH(]. MOJIOIUX BUYSHUX Ta CTYICHTIB, 22-24 sx0BTHs 2014 p.
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VJIK 613.65
JOCILITKEHHSA MATEPIAJIIB HAIIOBHIOBAYA JIJIS1 ITPOEKTYBAHHSA
HPO(I)IJIAKTI/I‘{HO-OBIIOPOB‘IOi NOAYIHIKNA 151 CUIAIHHSA
O. M. JIVIIEBCBKA, C.T. IIAPACKA, O. 1. SIHLIAJIOBCbKUI1
XMeNbHUIIbKUN HalllIOHAIBHUHN YHIBEPCUTET

SIk cBig4aTh pe3yabTaTH MEAUYHUX JOCITIIKEHb, JOBTOTPUBAIE CHUIIHHS
CIOPUYHUHSE 3aCTii KPOBI B OpraHax Majioro Ta3y Ta HIl, HI0 NPU3BOAMUTH [0
nopyuieHHs1 (QyHKIIOHYBaHHS BHYTPIIIHIX OpPTaHiB, a BIAMOBIAHO 1 IO MOT1PIICHHS
CTaHy, SIK OpraHiB YePEBHOI MOPOKHUHH, TAK 1 3aTATLHOTO CTaHY 310POB’sI JTFOIHU.

Just  ycyHeHHd Ta  OpodUIAKTHKKA  3aXBOPIOBaHb,  CIHPUYMHEHHX
JOBrOTPUBAJIMM  CUJIHHSAM, PEKOMEHJIOBAHO BHKOPHUCTOBYBATHU JIIKYBAJIbHO-
npo(UIaKTUYHI MOAYIIKKU JJIsl CUAIHHS 13 MACHBHUM MacaXHUM edektoM. Bonu
CHpUSIOTh HOpMai3alii KpoBooOiry B o00JacTi Majoro Ta3y Ta CTEroH,
3MEHIIICHHIO HABaHTAXKEHHS y XpeOTl 1 MPOMEKHHI, 3MEHIIIEHHIO TUCKY Ha CTaTeBl
Ta BHYTPIIIHI OPTaHU YEPEBHOI MOPOKHUHHU.

Ax moxkazanu iH(poOpMariiiHI JOCTIPKEHHS Yy SKOCTI HAIOBHIOBAYiB, Yy
MOAYUIKAaxX IJis CUAIHHS, BUKOPUCTOBYIOTHCS HaTypalbHI KOMIIOHEHTH, fKI 3a
PaxyHOK CBO€i (popMHu 31HCHIOIOTh TAaCUBHUN MacaxkHuil eexT. I{e 3epHa rpeuku,
ab0 rpeyaHe JIYHINMHHS, KalTaHW TomO. Pa3om 13 MacaxxHuMm edeKTom
HaTypajbHI KOMIIOHEHTH BOJIOJIIOTH CBOIMH  1H(QOpPMaLIHHO-XBUILOBUMU
XapaKTEPUCTHKAMHU, K1 371aTHI BIUTMBATH HA CTaH OPTaHI3MY JIOAUHHU. ToMy uis
3a0€3Me4YeHHs] HEOOXITHOTO JIKYBaJIbHO-IPO(UIAKTUYHOTO €(PEKTY BaKIUBO
JOCIIITUTH BIUIUB PI3HUX HATYypaJbHUX HAMOBHIOBAYIB MOJYIIOK ISl CUIIHHS Ha
(GyHKIIOHATBLHUM CTaH OPraHi3MYy JIFOAUHH.

Jist  mocmipkeHHs OOpaHO Takl HaTypajdbHI KOMITIOHEHTH SIK KICTOUKH
KU3UITY, 3epHa KYKYPY/I3U Ta TPEYKH, OCKIJILKH, BOHH MalOTh BUPa3Hi TEOMETPUYHI
dbopMH Ta 3a paxyHOK PI3ZHOTO PO3MIPY 3AaTHI 3IACHIOBATH PI3HUN MaCaKHHM
edekT. [locmikeHHs BIUIMBY HAllOBHIOBaYa Ha (PYHKIIIOHAIBHHUI CTaH OpraHizMy
JIOAVMHU 3AIMCHEHO 3a JOMOMOIOI0 amapaTHO-IPOrPaMHOTO J11arHOCTUYHOTO
komriekcy (AIIIK) «Intera-DiaCor», koTpuid mpaitoe 3a MPUHIMIIOM
CJICKTPONYHKTYPHOI JiarHocTukH [1].

Metoauka DOCHIIKEHHS TOJisSITAJla y TOMY, IO Ha OI0JOTIYHO aKTUBHUX
JUJSTHKAX 40Jia, JOJIOHb Ta CTOI HIT JIFOJWHU, SIKa CUJIUTh, (DIKCYIOTh MACUBHUM Ta
AKTUBHUM €JICKTPOJM, Yepe3 5Kl Bl CHEIaAIbHOTO OJIOKY 10 010J0T1YHO-aKTUBHHUX
JTUISHOK TUIa JIIOJMHM TOJAI0OThCA IMIYJIbCH Ta 3A1HMCHIOIOTH PEECTPAIIiio
YaCTOTHO-XBWJIBOBUX XapaKTEPUCTUK OpraHiB Ta cucteM opradiB. llotim
JOCIIKYBaHUH Cifae Ha 3pa30K JIKyBaIbHO-MPOMITIAKTUYHOT TOAYIIKH 13 TIEBHUM
HAlOBHIOBAYEeM Ta TMOBTOPHO 3IHCHIOIOTh PEECTPAIli0 YaCTOTHO-XBHJIBOBHX
XapaKTEPUCTHUK OPTaHiB Ta CUCTEM OPraHiB 3 BpaxyBaHHSM BILTMBY HAITOBHIOBAYA.

[Ticnst MBOX MMKJIIB M1arHOCTYBaHHS 3A1MCHIOIOTH MOPIBHSIHHS PE3yIbTaTiB
JIarHOCTUKHU (PYHKI[IOHATBHOTO CTaHy OpPTraHiB Ta CUCTEM OpraHi3My JIIOAWMHU 0e3
Ta 13  3pa3koM  JOCJIIKYBaHUX HAIIOBHIOBAYIB. ITpu MOPiBHSHHI
BUKOPHUCTOBYIOTBCS TpPH CTaHH OpraHiB Ta CHCTEM OpTraHi3My JIFOJAWHH
eHepreTuyHa  JIaOUIBHICTh, EHEepreTMYHa  HECTIMKICTh Ta  CHepreTu4Ha
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HEeJOCTaTHICTh. EHepretmyHa mnabiibHICTH BiJOOpaXkae CTaOUIbHI €HEpPreTUYHI
MPOIIECH OpraHiB Ta CHUCTEM OpTraHiB, €HEPreTHYHa HECTIUKICTh CBITYUTH IMPO
HaNpY>KCHHS CHEPTreTUYHHUX TPOIIECIB OPTaHiB Ta CHUCTEM OpraHi3My JIIOJWHU, a
CHepreTMYHa HEJOCTaTHICTh MPO IX TPUTHIYEHHS, SK HACTIJOK BUCHAKCHHS
(YHKITIOHAIBLHOTO CTaHYy IIUX OPTaHiB.

OtpuMaHi pe3yJbTaTH MOPIBHAHHS (DYHKIIIOHAJIBLHOTO CTaHy OopraHizmy 0e3
BIUTMBY HAIlOBHIOBAYiB Ta 3 HUM 3a KiJBKICTIO OPraHiB, IO 3HAXOIATHCS Y TPHOX
CHepreTUYHUX CTaHaX IMpe/ICTaBIeHO y Tabnu 1.

Tadauus 1 — Pe3yabTaTn A0CHiIKeHHs BIUIMBY HATYpPajbHUX HANMOBHIOBA4YiB HAa
(pyHKUiOHAJILHMI CTAH OPraHizMy JIOJINHHU

. KinbKicTh OpraHiB Ta CHCTEM OpraHi3My JIFOMHH, 1110 3HAXOSATHCS Y CTaHi:

% . . ) .. . . €HEPreTUYHO1

3 E€HEePreTHYHO]1 J1a0LTLHOCTI CHEPreTHYHOI HECTIMKOCTI )

g2 HEIOCTaTHOCTI

§ = I3 BmBOM I3 BrmmBOM I3 BrmBOM

E '8 2 HAITOBHIOBAYA 2 HAITOBHIOBAYA A HAITOBHIOBAYA

g 3 = = =

= © 5 |k = 5| S 5| 2 o S

5 = |$2/ 53|58 E 2B 52|58 = || 5358
= [} o o, o & N <) o Q. s} o

S S = Q2| D o 2 S E 2| O 5 0 S =2 3 5 O

an Cé § %) g %) E‘ § § %) : 1) E- E § %) M %) E-
1 47 60 64 63 11 1 0 2 7 4 1 1
2 58 60 63 59 4 3 2 4 3 2 1 2
3 63 65 65 64 0 0 0 0 2 0 0 1
4 52 58 61 59 8 5 4 5 5 2 0 1
5 59 62 64 64 5 3 1 1 1 0 0 0

Ak cBimuaTh OTpUMaHi JaHl, KiUJIbKICTh OPTaHiB, IO 3HAXOIATHCS B CTaHI
€HEpPreTMYHOi  HECTIMKOCTI Ta HENOCTaTHOCTI Mmicid Jii  HaTypajJbHUX
HAIMTOBHIOBAYiB 3MEHIIMJIACS B YCIX JIOCHIKYBaHUX BHUIAJKaX, TOOTO MacaxKHUUH
Ta iH(QOpMaIItHO-XBUILOBUN BIUIMBH, SIKI 3JIMCHIOBAJIMCS IIiJ Yac CHIIHHSI Ha
MOJYIILI HANOBHEHI HaTypalbHUMHM KOMIIOHEHTaMH, CHIPHUSAIOTH MOKPAIICHHIO
3arajJbHOTO CTaHy oOpra”izmy moauHu. OCKUIBKM TpHU BIUIMBI HAlOBHIOBaYa
MOAYIIKHU 13 3€peH KYKYPYJI3U CIOCTEPIra€ThCs HaMOLIbIIe 3pOCTaHHS KUIBKOCTI
OpraHiB, IO 3HAXOJATbCA y CTaHl (YHKIIOHAJIBHOI JAOUIBHOCTI, TO MOKHA
3poOUTH BUCHOBOK TIPO HAWO1IbII BUPA3HUM BIUIMB 1ILOI'O HAIOBHIOBAaYa Ha CTaH
OpraHi3mMy JIOAUHH.

OTpumaHi  pe3ynbTaTd MaloTh MPaKTUYHE 3HAYEHHA 1  MOXYTh
BUKOPUCTOBYBATUCS  BUPOOHUKAMHM  JIIKYBaJbHO-MPO(QUIAKTUYHUX  BHPOOIB,
30KpeMa MOAYIIOK JIJIst CUJIIHHSL.

Jlitreparypa
1. JlymeBcbka O.M. JlocaipKeHHsI €KOJOTIYHOI OEe3MEeYHOCTI MaTepiaiiB
JUIs. BUTOTOBJIEHHs oasry Ta B3yTts / O. M. JIymesceka, O. 1. SHianoBcbKuif,
C. B. Ilererepuu // Bicauk XHY. —2012. — No 1.
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VI]IK 685.4:613.65
JOCJIIKEHHS BIIVIMBY PO3POBJIEHHNX
JIKYBAJIBHO-IIPO®INTAKTUYHUX PYKABUYOK
HA IICUXO®I3IOJIOITYHUM CTAH OPTAHI3MY JIIOIAUHHA
O. M. JIVILIEBCBKA, O. I1. THLIAJTOBCBhKUI1
XMeNbHUIIbKUY HalllOHAIBHUHN YHIBEPCUTET

3BakalouyM Ha CyYaCHUW PUTM JKHUTTS, [0 Ma€ HETAaTHUBHI HACTIJKU Ha
1cuxo(i310J0TIYHUHN CTaH JIOAUHU y BUTIIAII BUCOKOTO PIBHS CTPECY, XPOHIYHOI
BTOMH, O€3COHHS, aBTopamMu [1] po3poOJieHO pYKaBHYKH, SIKi CHPHSIOTH
3MEHIICHHIO CTpecy 1 HOro HEraTMBHUX HACHIJKIB ISl OpraHi3My JIOJUHHU.
JlikyBanbHO-IpOUIaKTUIHUN e(DEeKT 3ampONOHOBAHO 3a0e3ledyBaTH 3a PaxXyHOK
BUKOPUCTAHHS CHEUIATGHUX CpIOHMX IUIACTHH, IO € HOCISIMH BJIACTUBOCTEH
rOMEONaTUYHUX TpenapariB, 3laTHUX 3/IMCHIOBATH BIUIMB Ha TMCUXO(I310J0TTYHUNA
CTaH opraHizMy JroauHu [1]. OCHOBHOIO YMOBOO JOCATHEHHS HEOOX1THOTO e(PeKTy €
PO3MIIIIEHHS TJIACTUH Y MICIISIX 3HAXO/DPKEHHs OlooriyHo-akTuBHUX 30H (BA3) kucti
Ta 3aI’SACTS TIOB’A3aHUX 13 BErCTATUBHOIO HEPBOBOIO CHCTEMOMO Jitoauuu [2]. s
3a0€3ME€YEeHHs] MAKCHUMAaJIIbHOTO KOHTakTy IulacThH 13 bBA3  pekomMeHIoBaHO
BUTOTOBJIATH BEPX Ta MIIKIAIKY PYKaBUUOK 13 TPUKOTAKHHX MOJIOTEH [3].

CpiOHI MJacTUHM, MO 3IMCHIOIOTh MO3WTUBHUN BIUIMB HAa CTaH
BETE€TaTUBHOI HEPBOBOI CHCTEMH JIIOJWHHU, PO3MIMIEHO MDK JBOMa IIIapaMu
TeKCTIJIBHOTO MaTepialy, a caMe MiAKIaJAKOI Ta HAKIAJAKOK PYKaBHUOK, Y
KOMIpKaX YTBOPEHHX IUISIXOM HAaCTPOUYBAaHHS OCTAHHBOI Ha MITKIAIKy BHUPOOY
napajieTbHUMUA TIEPEXPECHUMHU CTPOYKAMHU, a TaKOX [0 MEPUMETPY HaKIIAJIKH
(puc. 1). Po3mimenns aeranei Hakmamok 1, 2, 3, 4, 5, 6 (puc. 1) i3 enemeHTamMu
BILIMBY, BiAnoBigae oopanum BA3 KuCTI Ta 3am’ ICTS JIFOIMHMU.

6

Puc. 1. Burasa JikyBaJbHO-NPOQiTaKTHYHNX PYKAaBHYOK i3 BUBOPOTY

Bmiue po3po6iieHoro BupoOy Ha MNCUXO(i310J0TIYHUN CTaH OpraHizMy
JOJWHU JOCTIHKEHO 3a JOTMIOMOTO0 arapaTHO-TporpaMHoro komruiekcy (AIIK)
«ROFESy». Jlns mporo croyaTKy BHUKOHYBAJIOCS JIarHOCTYBaHHS JIOCHIKYBAaHOI
ocobu 6e3 BIUIMBY BUPOOY, MOTIM JOCIIPKYBAaHUM OJIATaB PyKaBUYKH 1 IepeOyBaB y
HuX 20 XB 1 371iICHIOBANIACcS JpyTa J1arHOCTHKA OCOOM 13 BIUIMBOM IPOEKTOBAHOTO
BupoOy. Hactymna miarHoctuka 3mificHoBamacs dYepe3 40 XB BUKOPUCTAHHS
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PYKaBHYOK 1 OCTaHHS JlarHOCTHKA yepe3 60 xB BuKopucTanHs BupoOy. [Ipu mpomy
BUKOHYBAJIOCSI OI[IHIOBaHHS CTaHY HaNpPY)KCHHS KOMIIGHCATOPHUX CHJI OpraHi3My
(ctaHy cTpecy) Ta BHYTPIIIHBOT eMOLIHHOT BroMH 12 ToCipKyBaHUX 0ci0 (puc. 2).
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Puc. 2. Pe3ysbTaTu AiarHOCTUKH NCUX0EMOLIITHOT0 CTaHY J0CTIIXKYBAHUX 0Ci0 i3 BILINBOM
PO3p0o0JIeHNX PYKaBH4YOK 4Yepe3 pi3HUil nepiox yacy

Sx BumHO 13 TicTorpamu (puc. 2) y 75% pmocmimKyBaHUX BiAOyIucs
MO3UTHBHI 3MIHM Yy CTaHI BHYTPIIIHbOI €MOLIAHOI BTOMH MPU BIUIMBI pPO3pPOOJIEHUX
pykaBHUOK. SIK 3acBIIYYIOTH pPE3yNbTaTH JOCTIKEHHS y 67 % oci0 BinOymucs
MO3UTHBHI 3MIHU 1 Y CTaH1 HaIIPY>KEHHsI KOMIIEHCATOPHUX CUJI OpraHizMy (BiI0ymnocs
3MEHIIICHHS CTPECOBOIO CTaHy) MM BIUIKMBI MpoekToBaHOTrO BUpoOy. I1{o crocyeThes
yacy BUKOPUCTaHHA BHUpOOY i 3a0e3medeHHs HEOOX1JHOrO TepareBTUYHOTO
edeKTy, TO 3a pe3yJibTaTaMu JOCIIIKEeHb, aBTOpaMH pekoMeH10BaHo Bi 20 XB 110
40 xB. OtTpumani pe3yibTaTH JOCTIKEHb MIATBEPIKYIOTh €(EKTHUBHICTD
pO3pO0JEHUX  JIKYBaJbHO-MPOQIIAKTUYHUX PYKABUYOK JJIi  KOPHUTYBaHHS
ncuxo(i310J0TIYHOTO CTaHy OpraHi3My JIOAWHU, 30KpeMa 3MEHIIEHHS piBHSA
CTpeCy Ta MOro HEraTUBHUX HACIIIKIB.

Jlitreparypa
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49


https://worldwide.espacenet.com/publicationDetails/biblio?CC=US&NR=2007118965A1&KC=A1&FT=D

Pecypcosbepizaroui mexHonozii ne2xkoi, mexcmunsHoi i xapuoeoi npomucaoeocmi

UDC 687
MATHEMATICAL ERGONOMICS STITCHLESS MODEL OF VOLUME
FITTING STRETCH FOR DESIGN SPORT BRA
ELSAYED A. ELNASHAR
Kafrelsheikh University, Egypt, E-mail: smartex@kfs.edu.eg
OKSANA ZAKHARKEVICH
Khmelnytskyi National University, E-mail : orgkom_Kkhnu@ukr.net

Ergonomics intelligent design system of the volume fitting stretch for design the
sport bra style and its simulation remains a major challenge, even if applications are
numerous, from rapid mathematical for e-commerce to a stable arithmetical for stretch
comfort design cloth of sport bra surfaces. This study compared seven sports bras on
quantitative and subjective measures of arithmetical comfort as well as ergonomics of
stitchless items for small, medium, and large breasted women during exercise.
Representing different cup sizes were filmed while jogging on a treadmill at 6 mph in
each bra style and in the nude condition. The average stitchless model of vertical
displacement of the breast relative to the body was described mathematically for each
condition. Two-way repeated measures of mathematical ergonomics of stitchless model
of volume fitting stretch that is aimed for designing a sport bra and subsequent pairwise
comparisons indicated significant differences by bra style in subjective mean comfort
scores and a significant interaction between subjects' cup sizes and subjective mean
support scores. Correlation coefficients between vertical displacement values, subjective
measures of support, and subjective measures of comfort indicated that bras, which
effectively controlled breast displacement, tended to score lower on comfort design.
There were, however, exceptions to this trend, and no single bra rated well on all three
measures of performance up the 3D fitting sport bra of woven stretch knitted cloth by
using the method developed in this paper.

Keyword: Ergonomics, stitchless, fitting stretch, sport bra, comfort design.

Introduction

A sport bra is a bra that provides support to female breasts during physical
exercise. Sturdier than typical bras, they minimize breast movement, alleviate discomfort,
and reduce potential damage to chest ligaments. Many women wear sports bras to reduce
pain, and physical discomfort caused by breast movement during exercise. Some sports bras
are designed to be worn as outerwear during exercise such as jogging.

Historically, the recorded sizing system that is used for current bra manufacturing
was founded in the year 1926, a system that was originally intended to classify breast
shapes into analogous types. Warner Brothers [5], in America, incorporated the volume
size into the bra size specifications in 1935. This gave birth to the alphabetically notated
sizing system for bras and the basic modern bra sizing charts in use today, although
manufacturers and bra designers of the different brands use different sizing charts for
specific target markets. Consumers find their sizes by trial and error, by trying on bras of
different styles, models and brands, until they find a bra that fits well. This is still the most
dependable method of finding a bra that fits well, because of the differences noted above,
as well as the fact that body measurements used for manufacturing bras are taken manually
and are prone to error. Today, many countries still use the metric system whilst others
prefer the imperial system to determine the bra under-band size. There are various
International Standards Organisations systems, including the European, Japanese and
Chinese bra sizing standards, in use today for developing bra-sizing charts. This work will
only refer to the comparisons in the metric and imperial systems and the conclusions as
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drawn and reported by Zheng et al. [18] as these are the most popular bra sizing systems in
use today.

Volume fitting stretch model of sport bra

Body Volume Index [16] is the relationship between the distribution of body mass
to volume fitting stretch model and the location of the mass on the body. It is suggested
as an alternative tool to Body Volume Index. It is a computer-based measurement of the
body for obesity. Volume fitting stretch model of sport bra can differentiate between
people who have the same rating, but who have a different body shape and body mass
distribution. The basic of a person is measured manually by total weight and height,
while the volume fitting stretch model of sport bra is calculated by using 3D body data
and the appropriate software to determine volume or weight distribution. VVolume fitting
stretch model of sport bra measures where the weight and the fat are located on the body
rather than total weight or total fat content. The 3D body scanner determines the three-
dimensional outline of a person's exterior surface, so that computation can be used to
calculate the part volumes and the part body composition of the person.

Volume fitting stretch model of sport bra is used as an analysis tool in this study
on size prediction. Stretch model of sport bra was a conclusive indicator for use in further
studies, which were conducted on Europe women. The subjects were initially recruited
on visual observation of being “breasted” and on dress size 32 or larger. After the
different bra styles are graded and manufactured, the bras are fitted onto live fit models
wearing the different grading styles to check for obvious distortions in styling,
manufacturing and the positioning of the bra cup under-wire to obtain comments from
the models. This information is used to improve the fit of the samples. Pattern
dimensions are adjusted; and the new samples are modified accordingly and sent to the
sampling department until the “fit” is correct. The sport bra specification depends on the
torso dimensions of the fit models and not on the actual garment specifications, although
sport bra are manufactured according to specifications that are altered to fit the torso of a
fit model with a given set of torso body dimensions.

The fabric of sport bra cup is cut into a circular mould in the garment shape, and
flattened into a 2D pattern piece. The top of the cone is used to design the sport bra cup
notations that are graduated from the size 32 to 42C. The graduated cones are purchased
from the international company, which produces the sport bra graduated moulds upon the
specific request and specifications of volume fitting stretch model of sport bra, and used
as is for the different sizes of sport bra cups. The sport bra sample is adjusted on the
relevant fit model and the adjustments to the sample size are made accordingly to [1, 2].

Li [12] reports that the average absolute threshold for the breast region of the
“female skin” is dependent on the fabric to skin contact and the mechanical interaction of
the bra during wear. The process is explained as the application of pressure and
mechanical stimulation of the skin, which triggers various mechanoreceptors resulting in
an array of touch sensations. For this study, it is also worth noting that the static pressure
when wearing a sport bra, in the standing position, was at the back, in the side and at the
shoulders. In addition, wearer preference in the choice of the bra size was related to
pressure distribution.

The initial sample bra design is sketched and volume fitting stretch model of sport
bra mostly from stretch fabrics or combinations or blends thereof, cut from flat panels
and accurately shaped to the nearest millimeter. The pieces are sewn or fused together
into a three-dimensional garment and fitted onto a live model, to check the support of the
torso without obvious distortions or discomfort to the wearer. Designing bras is not only
lengthy but complicated process that requires various skills including design creativity,
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detailed knowledge of fabric performance and precision pattern making. Typical bra
design process involves three broad stages, namely, concept, design, pattern
development; this is a standard process flow diagram throughout the bra manufacturing
industry [8].

Objectives and challenges of design

Volume fitting stretch model of sport bra and discussions with intimate apparel
manufacturers and retailers in Europe have clearly indicated a need for more accurate and
relevant torso measurement data, notably breast, volume or sport bra cup size, breast
volume contour and size and depth, as well as sport bra sizing systems for sizes of
Europe women. In addition, the 3D scan technology lends itself admirably mathematical
ergonomics stitchless model of volume fitting stretch for design sport bra for this purpose
as it has the ability to extract traditionally difficult measured breast areas.

Volume fitting stretch model of sport bra can either encapsulate or compress
breasts. Bras that encapsulate breasts have Ergonomics molded cups, while compression-
type bras restrict movement by flattening the Volume Fitting of breasts. Encapsulation-
type bras generally are more effective at reducing discomfort, but some women prefer
compression stretch designs. VVolume fitting stretch model of sport bra, which is the most
common stitchless sports bra, is basically designed like a tank top with Ergonomics Model
of the bottom half cut off. Other designs use gel and water pads, silver fibers, and air bags,
which can be molded, compressed, and shaped. A compressed bra is designed to push the
breasts against the chest to reduce movement and bounce. Other bras are stitchless knitted
in circular patterns, giving varying stretch and support. A common design of such uses a
stretchable, absorbent fabric such as Lycra designed to reduce irritation by drawing
perspiration away from the skin. Women also wear stitchless Sports bras after certain
surgical procedures. In those situations, a front-closing sports bra with a compression,
seamless cup is recommended for healing and comfort. Certain fabrics such as Lycra have
been invented to help reduce swelling and help “even-out" a bust line that has been altered
by a surgical procedure.

Ergonomics models of stitchless sports bras are also manufactured for men with
large breasts to enable them to take part more comfortably in physical activity. Some
descriptions are used euphemistically to describe bras for men as chest binders.

Another problem arises from the shoulder straps of standard bras. Standard well-
fitting bras are constructed in the form of a "square frame" with all dimensions adjusted
for each woman in a normal standing position, with arms to the sides. When a woman
performs an activity, which requires her to lift her arms above the shoulders, the frame is
strained because the chest band, putting direct pressure on the shoulder trapezius
muscles, anchors it. This may result in neck and shoulder pain, numbness and tingling in
the arm and headaches [10, 14]. In order to avoid such problems the bra shoulder straps
are usually crossed at the back, or the bra is worn halter-style.

The main goal of this work is to determine whether the volume breast fitting
quadrant data will provide the sport bra manufacturers with appropriate data for the
styling of cup panels of the stretch sport bras for women in Europe.

Theory of volume fitting stretch model of sport bra

Ergonomics stitchless bars model (without ordinary sewing) of volume fitting
stretch is aimed for styling the sport bra. In theory, the cup of sport bra size is based on the
fitting chart, but in fitting, the placement of the bust on the chest wall affects the underbust
girth stitchless shape because it is different for each woman. Hence, the sport bra shape
may remain the same across grades, and the stitchless bra pattern may be close from one
graded cup size to the next, but the length of the wing around the body will change.
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Subsequently, an individual will have to fit stitchless sport bra for size prior to purchasing,
as the ultimate choice of stitchless sport bra largely depends on comfort.

Sports Bra Design

Unlike traditional monitor bands, which encase the electrode in a hard plastic
shell, the conductive textile is a flexible, seamless part of the nylon and Lycra bra that is
presented in the figure 1. The best part of this design is that one would not be able to tell
where the conductive area if one feels the garment. The only “hard” part of the bra is a
small, snap-on transmitter that sends heart rate data to a third-party heart monitor watch.

f”"f‘.‘_/f’

Fig. 1. Sports Bra design [19]

There are two basic design styles of sports bras: compression and encapsulation.
The former flattens breasts to redistribute their mass evenly across the chest; the latter
supports each breast separately in its own cup. The design engineering of bra often
compared to suspension bridges with support coming from directions: straps, band,
circumference, and two intersection 180° arcs of the cups [13]. In order to design a
volume fitting stretch model, which accomplishes this engineering feat and is
comfortable to wear, requires a designer with expertise and a high level of heuristic
knowledge, with heuristic knowledge being problem-solving techniques that use self-
educating techniques [8].

In the past century, photographers used still cameras in study of human and animal
movement by taking a series of shots in an attempt to capture the movement to be studied
and the type of movement and the analysis requirements largely determine the camera
and analysis system of choice. Human motion analysis system uses maker sets,
instrumented devices (such as electrogoniometers), and imaging methods ranging from
television to video systems [15]. Three-dimensional motion characterization of VVolume
fitting stretch model can be obtained using cameras and optoelectronic techniques, which
incorporate markers positioned on prominent anatomical landmarks of subjects [15]. A
quantitative film or video analysis is usually performed with computer-linked equipment.
Digitalizing a film or video, which involves the activation of a hand-held pen, cursor, or
mouse over subject joint centers or other point of interest, with the x, y coordinates of
each point subsequently stored in the computer data file [7]. From the literature,
characteristics of volume fitting stretch model of supportive sport bra should meet the
requirements of consumer performance perception of reality of fit of sports bras, as well
as users’ design performance, and insight into the complex engineering problem involved
in designing sport bras for improvement of fit and support.

2. Implementation

Volume fitting stretch model of sport bra that is made by using V-Stitcher™ is the
most powerful 3D design and visualization software accelerating the entire product
development life cycle; interfaces seamlessly with AccuMark pattern design, grading and
marker making software, enabling fast and easy transformation of 2D patterns into 3D
volume fitting stretch model of sport bra. V-Stitcher is a key component of Gerber’s
Product Lifecycle Management offering, which significantly reduces product
development costs and improves time-to-market through the creation of virtual volume
fitting stretch model of sport bra samples. Using 3D simulation to test multiple print
variations; allowing user to make important design decisions before a physical sample is
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produced; saving both time and money. Transformed 2D patterns to 3D volume fitting
stretch model of sport bra of Patterns developed in AccuMark are used to create the
virtual samples in V-Stitcher. Only Gerber Technology offers a direct interface between
AccuMark and V-Stitcher, and with easy file sharing there is no need for data conversion,
real-time fit approval sessions can be held online, across the globe. 3D notes, and the
ability to save and embed the 3D files allows for maximum flexibility when creating tech
packs with WebPDM.

Virtual samples reduce the need to exchange physical samples through the mail,
saving time and costs. 3D samples enable faster detection of errors and earlier
corrections. They help to eliminate the distance between stakeholders. Besides that,
virtual samples present real life images of collection and color ways in high quality, as
well as interactive 3D catalogs, at any point in the pre-production, production or
merchandising process. Virtual Samples can be used for internal design reviews before
factory creates first prototype samples. Such models provide designer with better
introduction of design ideas. They simulate texture, draping and fit of volume fitting
stretch model of sport bra by displaying them on a realistic, virtual human body form
based on user’s pattern, fabric and texture data. Draping simulation is based on advanced
mathematical and physical algorithms implemented in fit throughout development process.

In addition, using new databases formed after scanning (air gapes values, lengths
of cross section’ contours in vertical and horizontal directions, wrinkle depths, etc.) one
can calculate the pattern parameters (front, back, sleeve) for the block reconstruction. By
this way user can transform the indexes belonging to 3D volume fitting stretch model of
sport bra with non-simple shape as sport bra into the indexes of flat 2D pattern [4, 17],
which were put on the standard type of female model [17].

There are several techniques to set up the garment of woven stretch cloth, such as
Bezier patch, B-stretch theory patch, etc. The shape of the woven stretch cloth set up by
these techniques is suited for interactive modification by designer. However, the aim of
current research is to control the shape of the 3D volume fitting stretch model of sport bra
of woven stretch cloth automatically. Therefore, in this paper the 3D volume fitting
stretch model of sport bra of woven stretch cloth is constructed by using the technique of
basic concepts of surface patch. Such concept means that a piece of cloth or other
material used to mend or strengthen a torn or weak point of the original surface. The
transformation of the shape of the 3D volume fitting stretch model of sport bra of woven
stretch cloth can be mastered by controlling the parameters of key form points. This
technique, introduced only recently in computer graphics, has proven to have very good
performance for instance used implicit integration in the context of cloth animation with
great success [4, 3, 17].

Material and methods

The input data for the current research are the classification types of breasts
presented in the figure 3 as well as different bra styles, which are most common in
Europe (figure 2).

1 2 3 4 5 6
Fig. 2. Different types of breasts [6]:
1 — Perfect breasts; 2 — Swooping Breasts; 3 — Saggy or Ptotic Breasts; 4 — Small Breasts; 5
— Tubular or Constricted Breasts; 6 — Pectus Carinatum or Pigeon Breasts
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-

soft bra balconette full-cup minimiser sports
Fig. 3. Different bra styles for women [9]
The body measurements used for the breast model correspond to women sizing as
it is shown in the table 1.

Table 1 — Illustrating Women's sizing [20]
M L

Label sizes S XL IX 2X 3X 4X
Dress size 4-6 8-10 12-14 16 14-16 18-20 | 22-24 26-28
Bust* 32-34 34-36 37-39 40-42 39-41 42-45 | 46-49 50-53
Waist* 25-27 27-29 30-32 33-35 32-34 35-38 | 39-42 43-46
Hip* 35-37 37-39 40-42 43-45 42-44 45-48 | 49-52 53-56

* Measurements by inches

In the software program, the bending properties of cotton fabric were considered
for the fitting bra. In this study, a twill-weave 100-percent cotton fabric was used. Fabrics
generally show nonlinear response in bending. Their nonlinear moment-curvature
response is often measured by the Kawabata bending test system [11]. The scale of the
property curves depends on the measurement devices.

3. Result and discussion

Volume fitting stretch model of sport bra uses numerous practical examples,
figures, charts, and graphs to bring the material to life. In addition, descriptions of
technological advances show where we have been and how technology has advanced the
field. Through the discussion of the various stressors and adaptive mechanisms with
various environmental conditions, various training modes can be used to alter sport-
specific capabilities and enhance performance. During the developing process, the area of
the surface may change. The Finite Difference Method, and Patterns developed in
AccuMark are used to create the virtual samples in V-Stitcher.

3d surfaces of clothes

Volume fitting stretch model of sport bra in our opinion the weakest position of
the modern 3D CAD design is ignorance the clothes patterns influencing for the 3D
features. In this direction we did some works, which include a new classification of 3D
clothes shapes based on the usual features of shape (such as closely fitting, loosely
fitting, semi closely fitting, etc), on one hand, and the air gapes in the system “body-
clothes” on the other. This classification allows to connect the 3D shape and 2D patterns
and to predict the clothes shaping. As example, you can see the fragment of such
classification that we created for women clothes.

Measurement schedule

Three trained arithmetical anthropometrists measured and recorded each
dimension three times using a tape measure to the nearest sixteenth of an inch to
minimize error, one arithmetical anthropometrist measured while the other dimension
was deemed as the physical measurement for that dimension. The potential field for
application of volume fitting stretch model of sport bra is design of the patterns under
consideration of the material behavior through mechanical and physical properties.

If curved element of contours of lightweight textile structures are covered with an
undefined shape of the reinforcing textile, the mechanical component properties may
deteriorate. Hence, the patterns should be developed directly on the object to apply the
reinforcing structures to the desired 3D shape according volume fitting stretch model of
sport bra to the required load and thus avoiding rework.
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The research is directed on working out of methodology of volume fitting stretch
model of sport bra throughout of the new design of clothes in system “software and three
dimensional body scanners”.

Two new databases are in a basis of this methodology of research: the first one
includes the schedule of indexes about the patterns (2D), collected from the second half
XX-XXI; the second one includes the quantity information about the outline clothes
shapes (3D) of the same period, digitized by the body scanner.

The new technology that connects the flat patterns (front, back) of volume fitting
stretch model of sport bra, on one hand, and the outline shapes of systems “body-
clothes”, on the other hand, is developed for main kinds of sport bra clothes. Curves can
be created by the grid method at each block of a semi-fit silhouette and loose-fit
silhouette. The grid method is the way to divide the width and height of a block by the
number of a row and column and to arrange the curves on the piece. Since flattening is
made by using the length of a segment of a triangle, curves were created at each grid
diagonally. Thus, using 3D curves, we obtained 2D triangles. We also made grids by
connecting two triangles, arranged each grid to keep the length of the outer curve and
calculated the surface flattening piece of each block. This surface flattening piece is
called an apparel pattern consisting of each silhouette (fig. 4).

l\\\ ;’//
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Fig. 4. Topological fitting clothes of frame of 3D system “woman body, sport bra” for
putting on the surface from textile materials [4]
Then we can calculate the volume fitting stretch model of sport bra, in which the
fitting equation of the chest circumference (A1) of stretch distance coefficient is as
follows:

AL = EpG-Body,, -BG @

CSDC = 100[zvsc +Y; 1 3VSC + g } - Al @)
n [ i

where Y — maximum (minimum) distance of node from the edge of the waistline
contour and £ ; n — number of nodes.

Geometry breast model

We can illustrate the volume geometry of breast model for design fitting of sport
bra through the mathematical ergonomics of stitchless model of volume fitting stretch of
the sport bra.

In order to provide an in-depth discussion of how the principles of ergonomics can
be applied in the context of geometry breast model for design of sport bra and other
physical performance and physiology, enhancing geometry breast model was used. Such
a model is to improve safety of breast as well as to insure the performance of sport bra.

In the figures 5 and 6 illustrations of the developed initial profile and its
geometrical parameters are presented [Source: Authors].
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Fig. 5. Geometry breast model as volume fitting stretch model of sport bra:
a) possibility of the center apex points of the first and the second arcs; b) possibility of the
center apex points of the third and the fourth arcs; c) general initial profile of apex; d)

apex throw model of volume fitting stretch for design sport bra
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Fig. 6. Geometry breast model as volume fitting stretch model of sport bra [Source:
Authors]

The derivation of the sub-types of the pointed domes according to their
geometrical attributes constitute the geometry breast model as volume fitting stretch
model of sport bra (BVR):

ig—ig ="M gp

n length
BVR, = ' rrll Ewidgth )) ()
ii =gg =—2ab
N,
(B)=or:

where length:
La = 25,30,60 and45
(aa’ =bb" =m,/n,ab,0

v ' m4
= = ab 4
pq pa n, (length) 4)
BVR ., = " m (width)
aqq = pp =-—>ab
n5
where width:
my M2 xab
_ =—=xab n,
(width) n /B, (5)
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in equation (i) in equation (ii) in equation (iii)

(i) Sport bra design of two-centered breast of volume fitting model;

(ii) Sport bra design three-centered breast volume fitting model;

(iii) Sport bra design four- centered breast volume fitting model.

Then fitting equations of the breast model are stretch distance coefficients that are
computed as follows:

A2 = Erw_gody,, -FW i (7)
100
BSDC = T{ZVSC LY ITVSC + 7, } _ A2 (®)
i i
A3 = E ARw=Body sy —ARW 5 9)
100{ |
ASDC == VSC + Y, / SVSC + z; | - 43; (10)
n i i i
A4 = Egw —Body,, —BW (11)
100[ |
L i i i
45 = By -Body, WG ; (13)
100[ |
BSDC =——| SIVSC + ¥}/ TVSC + | - 45; (14)
L i i i
46 = Epi_Body,,s ~HG » (15)
100
HSDC = —{zvsc £V, TVSC + Zi:| 46, (16)
n i i

where Y — maximum (minimum) distance of node from the edge of the waistline
contour and £ ; n — number of nodes.

The fitting form of designing system “body-clothes” consists of horizontal and
vertical cross sections that crossed in more important and informative points. Systems of
the equations, uniting both databases and allowing directing the indexes, which belong to
the outline shape of the volume fitting stretch model of sport bra, are generated.
Relationships for the values of shapes and silhouettes of system "body-clothes™ under the
influence of pattern indexes (eases equal to differences between the pattern sizes of
volume fitting stretch model of sport bra and body dimensions, configuration of counter
lines, position of darts, etc.) are obtained. Informative areas of main kinds of clothes and
the equations for their changing are defined. In the figure 5 the theoretical frame of
women volume fitting stretch model of sport bra is shown in order to describe volume
fitting stretch model of sport bra. In the table 2 a fragment of the new classification,
which connects 2D pattern and fitting “body-clothes”, is resulted.
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Table 2 — Fragment of the new classification connecting 2D pattern and fitting
“body-clothes” (for women body 164- 88-96 and body)

Fitting clothes on women body,
Kinds of Pattern eases, cm cm, in different sections on the | Fitting darts of sport bra
clothes shape bust/hip/waist levels, degree
Pe "ease to half | ease to half | ease to half front, |under armhole, | back, Front | Side Back
bust girth | waist girth | hip girth [0...70{ 70...120  [120...180
Very 0,46 0,35 0,37 012 | 0,25 | 0,17
closely 1,8...3,0 | 2,5..4,0 | 2,5..40 | 034 0,64 1,26 020 | 044 | 0,62
fitting 0,26 0,37 028 | 019 | 017 | 0,82
1,75 1,55 1,08 1,02 0,85 0,18
Cf!ogely 3,0..50 | 40..7.0 | 40..7,0 | 1,33 1,76 247 | 106 | 076 | 142
Itting 205 | 057 045 | 170 | 097 | 034
Semi 3.04 2,84 1,68 2,04 1,04 1,28
closely 6,0...100 | 7,0...11,0 | 7,0...8,0 | 2,37 2,83 3,64 1,30 1,38 2,14
fitting 3,84 0,76 067 | 253 | 026 | 0,17
Loosel 4,24 5,55 2,39 3,04 3.65 2,19
fittin Y 10,0...14,0 | 11,0...14,0 | 8,0...10,0 | 3,36 3,94 4,86 2,26 2,74 3,26
g 5,65 0,93 0,89 3,60 0,73 0,39
Conclusion

In order to improve the breast model as volume fitting stretch model of sport bra
and therefore to improve design efficiency, and make it possible for the common user to
design professionally, we developed breast model on volume fitting stretch model of
sport bra intelligent design system. As the process of volume fitting breast model of sport
bra design is a creative thought process, and breast model as volume fitting stretch model
of sport bra is a kind of flexible objects, it is a hard work to express and digitize the
knowledge of design. In this paper we constructed the 3D of breast model throw stretch
cloth of a volume fitting stretch model of sport bra with basic concepts breast model
surface patches, established the relations between the breast model styles and the
parameters of the dimensional volume fitting stretch model of sport bra of woven stretch
cloth. By setting up the knowledge base with object oriented technology and there
mechanism, we accomplished the breast model volume fitting stretch model of sport bra
intelligent design. The finite-element approaches show significant promise in the area of
motion simulation of the breast model due to its inherent geniality in dealing with
arbitrary shapes of breast model, materials, and contact surfaces.
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YK 687
TPAAUIINUN N KPEATUBHOCTbD B OAEX/E BOJIT'AP
I'. T. TOJIAITYMEBA, C. JI. SHOBCKA, M. T. MAMCYPAJI3E
Tpakuiickuii yauepcuteT - Crapa 3aropa, bonrapus
dakynpTeT « TeXHHUKa U TEXHOJIOTHN - SIMO0I

KynbTypHble 11IeHHOCTH OoJirap B MPOIUIOM BBIpAXaloTcs B OBITY, OACKIE,
pacckasax, MEeCHSIX, BEPOBAHMUAX U 00bIYasx. B cOOTBETCTBHM C OMpeneIeHHBIMU
YCTaHOBJICHHBIMUA HOPMaMH, JIFOJI COXPAHSIIM CBOIO HallMOHATBHOCTD. «cTopus -
TO COKPOBUIIHMIIA HAIMX JIeJ, CBHUJAETENb MpOILUIOro, MpUMEpP U YPOK
HACTOSIIETO0, MpeaynpexacHue o Oyaymem» (Murenb ne CepBanTec) [7].

Ceromnst MoJioble JIOAU CO3JAIOT OyIylllee, HCMOJIb3ys ONBIT CBOUX
poautened, W XpaHAT €ro g CBOUX Oyaymux neredl. Tpaaunuu, KOTOpbie
bopMHpOBATUCh, B JyXe MPEEMCTBEHHOCTH M CaMOOBITHOCTH COOOINECTBa,
NepPEeIaBAINCh B3POCIABIMH JIIOJBMH  MOJIOABIM TOKoJieHUussM. CoBpeMeHHOE
OOIIECTBO 3HAHUN U TJIOOAIBHBIX KOMMYHHUKAIIMM Kak HHUKOT/a YCHJIMBAET
MOTPEOHOCTh B AKTyaJIbHOM JCTETHYECKOM pECypce, KOTOPBIM mpuodOpeTaeT
CTpaTerMYeCKUi  XapakTep B IIpOIleCcCe CcoUnuaam3anmuu  Mojomexu  [3].
[IpeeMCTBEHHOCT, B  OCTETHKE HAOMIOAAeTCs B  Pa3IMYHBIX  00JIACTSX
MTOBCEHEBHOM JKM3HU, B TOM YHUCJIC B Pa3BUTHU COBPEMEHHOM OCIKIBI.

B nokitage aBTOphI MOKa3bIBAIOT OTHOIICHHS MEXTY TPAAUITMOHHON OACK 0N
Oonrap Ha TPOTSHKEHUU BEKOB M HCIOJB30BAHHE €€ DJIEMEHTOB B COBPEMEHHOM
OJICKAE MOJIOABIX Jroaed. Hamel nenpro SIBISAETCA MOKa3aTh NMPEEMCTBEHHOCTH
MEKTy TIPOIILTBIM ¥ HACTOSIIIIUM, TPATUIMSIMHA U KPEaTUBHOCTBIO B OCKIE Oomrap.

Ha mpotrsokeHun BEKOB JItOM BbIpaOATHIBATM M HOCWIIM OSXKIY, KOTOpas
OblJIa TUMUYHOM NJIi UX TPEAKOB. TpaaullMOHHBIE HAPOIHBIE KOCTIOMBI OoJTrap
OTJIMYAIOTCS YPE3BBIYAHBIM OOTaTCTBOM W MHOTooOpasueM. OHH  SBISIOTCS
pE3YNbTATOM PA3IMYHBIX TE€OrpaUUecKuX, HCTOPUYECKUX U  KYJbTYPHBIX
yCIIOBUM, B KOTOPBIX JKMUBYT JIOJU. Takum oOpa3oM, Ha OCHOBE MUTPAIMH U
neMorpaduuecknX HW3MEHEHUU, (OPMHUPOBANIMCH W OCHOBHBIC BHIIBI IKEHCKHX
KOCTIOMOB: EnxoBckue, BepxHe-TpakuiiCkue, HWKHE-Tpakuickue u T.1. Jlroaw,
JKUBYIIIME B Pa3HBIX PErHMOHAX, BbIPAOATHIBATIM OJCKIY XapaKTEPHBIM 0Opa3oM.
Cyns no crnenuduke OTACIBHBIX 3JIEMEHTOB, MOKHO TOJYYUTh WH(POPMAIHIO O
COIIMAJIbBHOM CTaTyCce€ M MECT€ >KUTEIhCTBA YEJIOBEKA, KOTOPBI HOCUT OACKIY.
XynoxkecTBeHHOE O(OpPMIICHHE KOCTIOMOB ITOKa3bIBaeT OOTaTyH JTyXOBHOCTD,
TBOPYECTBO U CTPACTh K KPACOTE, XapaKTEepHBIE 1J O0ITapCcKoro Hapoa.

~ Dol

Puc. 1. HaunonanbHblii :keHckuii capadpan  Puc. 2. HanmonanabHblIii :KeHCKUi capadan
u3 peruona EnxoBo-1930 r. u3 pernona Einxoso-1950 r.
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TpaguunoHHbBIM KocTIOM W3 pernoHa EnxoBo B Hauaje ABaaToro Beka
(puc. 1) u (puc. 2) cocrout u3 capacdana, pyOalIKu, HIDKHEH IMOJIOCHI, pEeMHS,
nepeAHWKa W IulaTka. KoOCTIOMBI  OTIMYAIOTCA MBIITHOCTBIO M OOraThIM
CHUMBOJIU3MOM.

Bonrapckue HapoIHbBIe KOCTIOMBI OY€Hb KPAaCHUBBI M OYapPOBHIBAIOT CBOMMU
KpackamMu U y3opamu. KocTiom BkmouaeT B ce0s HECKOJBKO 3JIEMEHTOB,
00BbEeTUHEHHBIX 00mIel uneeil. Mbl BUANM YIMBUTEIHHOE COYETAHHE LIBETOB M
¢dopM, B 3aBUCUMOCTH OT PETHOHA MPOKUBAHUS.
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Puc. 3. Ucnojbn30BaHue 3J1eMEHTOB HapoaAHOIo KOCTiomMa B COBpeMeHHOﬁ oaeKaAe

KpacoTa 1 yHHKaIbHOCTh 0OJIrapCKHX KOCTIOMOB BBI3BIBACT OOIIMI HHTEpPEC,
BJOXHOBJISICT AM3AMHEPOB U CIICIHATUCTOB B 00siacTi Mokl (puc. 3) [4].

3akiroueHue
KpacoTa TpamuiinonHoi 00irapckoi 0JeKIbl, B TOM YKCIE, UCTIOJIb30BaHHUE
AJIEMEHTOB TPAJULMOHHOTO OOJrapcKOro KOCTIOMa B COBPEMEHHOM JM3alHE,
IPUBOAUT K COYETAHUIO MCTOPUM M HACTOSIIEIO B JCTETHMYECKUX TEHICHLMIX
pa3BUTHS MOJBI. 3HAS LIEHHOCTH IPOIUIOrO, Mbl MOXEM MOCTPOMTH Jydllee
Oynymee Juisi ceOsl M CBOMX JAETE, JOCTMYb TapMOHHMHM MEXKIY LIEHHOCTSIMH
Pa3HbIX ITOKOJICHUH.

Jlureparypa

1. Baxkapencku Xp. EtHorpadus na bearapus, Hayka u uskyctso, C. 1974.

2. Humutposa I1. [Ipoexktupane Ha obneknoro, Texauka , C. 1994.

3.  Jlumosa E. Cormanu3zanus MOJIOJEKHA B COBPEMEHHOM 0OIIIeCTBE 3HAHUM
¥ KOMMYHHKaIHi. ,,CoBpeMeHHbIe MPoOIeMbl pa3BUTHS 00pa30BaHUS U BOCIIUTAHUS
Mosaonexu’, 4. 2, HULL ,,Anpo6arus”, M. — 2012, —C. 173.

4. JlomamuueBa I'. AHanM3 Ha €JIEMEHTU OT HAPOJAHHS KOCTIOM HaMHPAIIH
MPUJIOKEHUE B 00JIeKIaTa 3a 00CIyKBalll IEPCOHAI B PECTOPAHTH B HAPOJIEH CTHIL,
ci. Tekctui-o6aekio, o6p. 8/2006, C. 18.

5.  Eaxoso, coopnuk, C. 1988.

6. Kocragunosa B. M., Capadosa M., Uepkesona H. Tenera Tpaaurmonau
ObJTapcku KocTioMu U HaposiHo u3kyctBo, HEM BAH, C. 1994.

7. http://balgarskiobichai.start.bg/

62


http://balgarskiobichai.start.bg/

Pecypcosbepizaroui mexHonozii ne2koi, mexcmunvHoi i xapuoeoi npomucioseocmi

VJIK 687. 016.5 : 658.512
HNEPEAYMOBH OHIHKU IICUXOJIOI'TYHOI'O KOM®OPTY
IMPU CIPUMHSATTI oaAry
C.T. KVJIEHIOBA, C. b. KYPOYKA
XMeNbHUIIBKUY HaIlIOHAIBHUHN YHIBEPCUTET

[IpoekTyBaHHs MIBEHHUX BUPOOIB Mae psizt crienuiyHUX 0COOIMBOCTEH, SIKI
BIPI3HAIOTh MOTrO BiJ MPOEKTYBaHHS I1HIIMX TEXHIYHUX 00'ekTiB. [Ipobrema
MPOEKTYBaHHSI CYyYaCHOTO OJSTy € OLIbII CKJIaJHOI, OCKUIbKM O€3MoCcepeHbO
noB'si3aHa 3 JroauHOK0. OjaHieo 31 crenudIYHUX OCOOJUBOCTEH MPOCKTYBaHHS
OJIAITY, SIK OJIHI€T 3 HAWOUIBII BaXKJIMBUX CTali (GOpMyBaHHS SIKOCTI MPOIYKIIii, €
BAXJIMBICTh HAYKOBOTO OCMHUCIIEHHS HEOOXIJHOCTI BpaxyBaHHS iMIIpecii
(BpakeHHs1) Bil OIATYy B LIJIOMY i, 30KpeMa, 30pOBOTO CIPUHHSITTS MOJCICH,
KOJICKIII, OKPEeMHUX BHPOOIB 1 OKpEMHX KOHCTPYKTHMBHUX €JIEMEHTIB PI3HUMHU
rpynamu CIo>KUBaviB .

Panimie BCTaHOBIEHO, MO IHTEpEC JO 3aCTOCYBaHHSA 3aKOHIB 1
3aKOHOMIPHOCTEH 30pOBOr0 CHPUMHSTTS chopMyBaBcsi JocUTh aaBHO [1-6]. B
MIBEHHIA randy3l Ha ChOTOJHINIHINA JE€Hb BIJICYTHI J1€BI METOAM 1 METOAHMKHU 3
BUBUYEHHS CUCTEMHU CIIPHUIHSTTA.

HeoanopasoBo, sk ¢axiBusgMu B 00JacTI MPOEKTYBaHHS OJATY, TaK 1
NICUXOJIOTAMH  BUCJIOBIIOBAJIUCS TyMKH 3 TPHUBOAY TOOYIOBH MPOIECY
MPOCKTYBaHHS (XYJOKHHOTO Ta I1HXKEHEPHOTO) 3 YypaxXyBaHHSIM TOKa3HUKIB
BpPa)KCHHS BiJl OAATY, 1110 BUHUKAIOTh y CIIOKUBaviB. AnoHchkuMu Ta Pociiicbkkumu
BueHnMU (30kpema [lerpoBoro E.A. Ta KopobGrieBoro H.A. [4]) BBeneHO MOHATTS
«TOKa3HUK TICUXOJIOTIYHOI KOM(MOPTHOCTI OJATY», SKHH € HEOOXITHUM JUIs
M1JBUIIEHHS KOHKYPEHTOCTIPOMOXKHOCTI IIIBEHHUX BUPOOIB.

[lcuxonoriuna KOMGOPTHICTH — 1€ TMO3UTHBHA OIllIHKa BUPOOY, SKY
3p00JIEHO HA OCHOBI 1HTErpaiii KOMGOPTHUX BIAYYTTIB PI3HUX MOJAIBHOCTEH Ta
1HAMBITYaJIbHOI IPUIUHATHOCTI BUPOOY CIIOKHUBAYEM.

MeTorw JOCHIKEHHS € BHIIJICHHS €MOIIIHHOI CKJIQJIoBOi BiJ OJTY,
pPO3pOOKa TEOPETHKO-METOO0JIOTIYHOTO amnapaTy KiIbKICHOI Ta SIKICHOI OIIHKH
BP@)XEHHS, 10 JO03BOJUTH BKIIOYUTH I€H MOKAa3HUK B MPOILEC MPOCKTYBAHHS
OJIAITY.

Ha mnepmiomy erami JOCHIJKEHHS BHKOHAHO aHai3 Ta KiacuQiKalliio
CHPUNHSATTS, SIK JMHAMIYHOTO TPOILIECY.

CrnpuiiHATTS — 1€ BIOOOpaKeHHS MIIOYMX B JaHWA MOMEHT Ha OpTraHu
BIIUYTTIB JIFOJUHU TPEIMETIB Ta SBUIL MaTepialbHOTO CBITY, SIKI BKJIIOYAIOTh
PO3YMIHHS YU MIEPEOCMUCIIEHHS 1X Ha OCHOBI ONIEPEIHBOTO JTOCBIY.

Knacudikauiero BUIIB COPUMHATTS, Ky 3anpornoHoBaHo Cronsipenko JI.JI.
[3], amanmToBaHO CTOCOBHO JO BI3yaJIbHOTO CHPUMHATTS OJATY, CTPYKTypa
npuiiomy iHdopmarii Ta ii eranu BigoOpaxeHi Ha puc. 1.

63



Pecypcosbepizaroui mexHonozii ne2xkoi, mexcmunsHoi i xapuoeoi npomucaoeocmi

n —0OB

Y

H -~ IM—0B—UO—EN BB P [(~OC—| ¥

Puc. 1. Ctpykrypa npuiiomy indopmauii Ta ii eranu

[Tonpazauk (I1) (cmyxoBwmii, 30poBuii) mie Ha opranu BimuyTTiB (OB), B
pe3yabTaTi 4oro BUHUKAOTh HEPBOBI iMIysbcu (HI), sKi mo HEpBOBHUM MpOBIAHUM
NUIIXaM HaAXOASATh y ToJOBHUN M030K (I'M), 06polbistoTbest TaM Ta (GOPMYIOTh
okpemi BiquyTTs (OB), Ha OCHOBI SAKUX CKJIAJA€ThCS LUTICHUM 00pa3 CIPUUHSTTS
(I1O) npenmery, sikuii criBcTaBisieThes 3 etasionamu nam’sti (EIT), B pe3ynbrari
yoro BigOyBaeThcsi Bmi3HaHHSA BHpoOy (BB), a motim, mpu posymoBomy
31CTaBJICHHI TOTOYHOI 1H(OpMAIli Ta MOMEPEIHBOTO JOCBITY, 3a JOMOMOTOIO
posymoBoi  misibHOCTI  (P)  BimOyBaetbest ocmucnenus (OC), po3yMiHHS
iHdopmaryi. YBara (V) noBuHHa OyTHM HalpaBiieHa Ha MPUHAOM Ta PO3YMIHHS
1H(hopMmarii.

Bunu cripuitHATTS Ki1acu(ikoBaHO 1 MPeCTaBICHO HA puc. 2.

| Buav CnpuiHATTA |

Y ¥
Mpocri CknapgHi
3opos.i | CnyxoBi ”Taxmnbnil CnpuitHATTS C":ﬁ:::::’" CnpuiHATTA || CnpuiHAaTTA || CRpURHATTA
i npocTo
3BYKIB HiGRCR p py PYXy vyacy
CnpunHaTTa popmm Ta CnpunHATTA 06’emy
BeNUYNHM 06’eKTy i BinaaneHocTi 06’ekTy
3MiHM YMOB CIPUAHATTS 3MiHun, aki no‘a";:q'gapji 3MiHu, AKi NOB'A3aHI 3 3aKOHOM
; 3 3aKOHOM NiHINHOI NOBITPAHOI NepcneKkTuBun
(06’ekT Ta hoH) : :
nepcnexkTMeu (Tenni Ta xonoAHi konbLopwu)

i t

In103ii CNPUAHATTA NpocTopy

Puc. 2. Knacudikaunist BUaiB cinpuiHATTA

CrpuiHATTA 3aBXKIU CYNPOBOKYETHCS MEBHUMHU €MOIlISIMUA 1 €MOIIITHUMU
CTaHaMHU PI3HOTO CTyneHs BUpaxkeHOCTI. IIpolec emouiifHOi peakiii Ha BUPIO
MOXHa ysBUTH TakuMm 4duHOM (puc. 3): [logpasnuk (ctumyn — 00’e€kTH 1 momil
peanbHOro CBITY (€KOHOMIYHUM, TEXHIYHUW, KyIbTYpHUN) — OpraHnu 4YyTTiB
(curHanmu, sKi HaAXOAATh JO MO3KY y BUIJISINI Tpiagyd CIOPUNHSATTS: MPOCTE —
KOMIUIEKCHE — MeTadopuuHe) — BiamoBigHi MO3KOBI mporecu (Tpu pPiBHS
00poOKM eMOITii), K1 OIIHIOIOTHCS CIIOKHUBadYeM (BIAMOBIAHO IIISIM, CTaHIAPTaM,
cTaBJeHHI0) <> EMorriiina peakiris (BpaxeHHs) [3-6].
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[Limi CrasjieHus

OuinoBanus

Ouinka
EKOHOMIYHMIT (xopotmii -
\ norammin)
- o InTyiTnenun " - NI T
R Moapasnuk NoBeRiNkoBHA Emouiiina L] Cuna
CXHIYHHH CTHMY.JI - CnornaaansKni o (CHILHIH -
s Sa peakuis cinabkuit)
(Moj1e.1b 0asATY) Tpu piBHa
/ 06pobkun emouin
Cnoxusay AKTUBHICTD
KvasTypHHii (aKTHBHMIT -
YABTYP MACHBHMIT)
IMepuenuis
(cnpuitnsrrs)
[Tpocte ) MeTtadopuune
CHPHIHHATTS KoMIUIeKCHE CHPHHHATTA
CIIPHHHATTA

Puc. 3. Indopmaniiina mozesb npouecy eMouiiiHoi peakuii Ha BUpi0

Emorii BimoOpaxaiorb, GOpMYIOTh 1 CYIPOBOKYIOTh (P1310JIOTTYHUNA CTaH
OpraHi3My B TOW 4YM I1HIIMHA MOMEHT HUTTS 1 BU3HAYAIOTh EMOIIIHO-OI[IHHY
peaKkIio JIIOAUHW Ha Ty YW 1HIIY CHUTyalilo. Y €MoIlii BOJHOYAC MICTITHCA
iHpopMmarliiHa KOMIIOHEHTa Yy BHIJISA1I €MOIIHHOI OIIHKA 1 aKTUBalliiiHa
KOMITOHEHTa B (JOpMi €HEpreTUYHOI peakilii OpraHizmy.

EdexTuBHE HaykoBe PIlIEHHS 3aja4l BUMYCKY PI3HOMAHITHUX BUPOOIB, 1110
KOPHUCTYIOTHCS MMiJIBUIIEHUM TIOTIUTOM, BUMarae po3BUTKY IMIIPECUBHOTO MiIXOY,
MOJANBIIOTO  TOTJMOJIEHHS 1  PO3BUTKY TNHUTaHb  BI3yaJIbHO-€CTETHUYHOT
OJIHOPIJTHOCTI BUPOOIB 3 TIO3UIIIM E€KCIIEPTIB 1 CIIOKUBAYIB.

TakuM 4YMHOM, JOCHIKEHHSI IMIPECHUBHOI CKJIAJOBOI OIIry — I
JOCIIJIKCHHSI PI3HUX BIAYYTTIB, K JIEMEHTAPHUX OAWHUIL BpaxkeHHs (EOB), mo
BUHHKAIOTh Yy CIIOKMBaya a00 €KCIepTa NP KOHTAKTaxX 3 OJSTOM Ta CHPUUHSTTI
yepe3 pi3HI opranu 4yTTs. Pi3HI mapamerpu ojsry, martepiaid [jsi HbOTO
CIIPUIMAIOTHCSI OpTaHaMH YYyTTIB JIFOAUHU 1 CKJIaJIal0Th MOJAJIbHI 1 IHTEPMOJAIbHI
BIIUYTTS, 1[0 MOTPEOYIOTh MOJATBIINX JOCIIIKEHb.
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VJIK 687. 016.5 : 658.512
OOPMYBAHHS BA3U I'PA®IYHUX CUMBOJIIB KIHOYOI'O
oAy JJisi TI'NUBUHHOI'O HABUYUAHHSI MAIIIAH
A.B. I30TOB, I.B. IIOJIFOXOBNY, I.I. YHEPBIHY VYK,
0.B. 3AXAPKEBUY, C.I'. KVJIEILIOBA, O.A. JITKOBCBKA
XMeNpHUIIBKUH HAIllOHATBPHUHA YHIBEPCUTET

Crporoani rmporpamHi 3aco0u, 110 BIAMOBIAAIOTh 32 aBTOMATHYHUM TOIIYK Ta
posmizHaBaHHsA (oTorpadgiuyHux 300pakeHbh OTpUMAIX Ha3By TNIMOMHHOTO
HaBYaHHS MaIllFH.

['muOunHe HaBYaHHS — 1€ OaraTopiBHEBAa HEHPOHHA Mepexka Ta crocodu il
TpeHyBaHHSI. MOJKHA CKa3aTH, 1[0 KOMIT I0Tep NMPOHUKAE B TIMOWHY HEHPOHHUX
MEpeX, 1 YINOAIOHIOIOUMCh MEXaHi3My pOOOTH MO3KY JIOJUHH, 3HAXOIUTh
3/1aTHICTh BUUTHUCS, MIPKYBATH 1 IPUHAMATH PIIICHHS.

['TuOuHHE HaBYaHHS OTPUMAJIO PO3BUTOK Y PI3HUX Taly3siX MPOMUCIOBOCTI,
JIOCUTh CTPIMKO 3aCTOCOBYETBhCS y PI3HUX cdepax JIOACHKOT AiSUIBHOCTI: B
MEJIMIIMHI, PO3Ii3HaBaHHI TOJOCYy, OOJWYYs, HOMEPHHMX 3HaKIB aBTOMOOLIIB, a
TaKOX TOIIYKOBUX cucteMax 3MI, mpore mMano BUKOPUCTOBYETHCS HE JIUIIE Yy
MIBEHHIN Taly3l, a i y raimyssx, MoB’s3aHuX 13 HEI0: Y MAPKETUHTOBIN A1SUTHHOCTI
MBEHHUX MiANpUeMCTB, fashion-iHaycTpii, B MisSUIBHOCTI MOJHHUX OTJIAJa4iB Ta
IHTepHET-Mara3uHiB. Xo4a BEJIMYE3HUN 00cAT MOIHUX doTorpadiil cKiIamae ayxe
I[IKaBe 1 pI3HOMaHITHE IOJIe JJISI 3aCTOCYBaHHS Ta ampoOaliii HOBITHIX TEXHOJIOT1H
KOMIT FOTEPHOTO OaueHHS.

Ha BigMiHy BiJ 1HIIUX c@ep 3aCTOCYBaHHS TEXHOJIOTIM TJIMOMHHOTO
HaBYaHHS, 300paKEHHS MOJIeNied OJAry 3a3BUYall aHOTYIOThCS OJIHI€EI0 a0o
JNeKUIbKOMa  KaTeropisMu  (MiTkamu), OCKUIbkM 11 Qortorpadii  yacto
BUKOPHUCTOBYIOThCSI O€3MOCcepeIHb0 B SIKOMYCh BeO-Mara3uHi abo Ha BeO-caiTi
Katajory, MogHoMmy noptaii Too. Lle 301abirye o0csr 1 yCKIagHIOE CTPYKTYPY
BUX1JHOT 0a3u JaHUX, 110 BUKOPUCTOBYETHCS ISl TIIMOMHHOTO HABUYAHHS MAIIWH
1] HArJIs710M (32 Y4acTIO JTIFOJUHU).

Bupimenns 3aga4i po3poOku 0a3u JaHUX JIs MPOTPAMHOTO 3a0e3MeueHHs
po3mizHaBaHHs (ororpadiuHuX 300paXkK€Hb PIZHUX BUIIB OJSATY JO3BOJHTH
NPUIIBUANIMTY TPOIEC BIPOBAHKEHHS MOJHUX TEHJICHIIM y BUPOOHMIITBO, a
TAaKOX JO3BOJIUTh HABITh KOHCTPYKTOPY-TIOYATKIBIIO MPUHAMATH OOTPYHTOBaHI
pIIIIEHHS Ta MiJICTPAXOBYBATH MOTO BiJl TOMUJIOK.

Jlst Toro, o0 TPeHYBaTH MAIIUHY JIJIS PO3Ii3HABAHHS OJIATY, YepPE3 BEIIUKY
KUIBKICTh KaTEropid ojsry, mOTpiOHO BUKOPHUCTOBYBAaTHM HAA3BUYANWHO BEIUKHI
HaOlp JMaHux. 3a pI3HUMH JKepenamu st (opMyBaHHS BUXIZHOI 0a3W Takux
JOCHIDKEHb HEOOXIAHO BiA JACKUIBKOX THCAY (oTorpadiuHux 300pakeHb 0
JEKUTbKOX COTeHb THCSY 300paxkeHb. PopMyBaHHS Takoi 0a3u, a BIAMOBIIHO, 1 ii
CTPYKTYPH, € Ay>Ke€ TPYAOMICTKUM IPOIECOM 1 BIAIITOBXY€E 0araTboXx po3pOOHUKIB
BiJl MOAI0HOT poOoTH. /{7151 cripotieHHs MpoIecy COPTYBaHHS 300paKeHb JTOILITEHO
CKOPHUCTATUCh CIEIIaTbHO PO3pOOJIICHUM aojgaTkoM (puc. 1-3), mo 103BOJsIE
3BECTH IPOIIEC HAHECEHHS MITOK Ha (pororpadii 10 MpOCTOTO HATUCKAHHS KHOIIKHU
Ha jJianoroBomMy BikHiI iporpamu Klasificcece.
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Puc. 1. [liasorose BikHO po3po0/1eHOro Puc. 2. Ileperusia 300pakeHb Ta GopMyBaHHS
moaarka Klasificcee KaTaJIoriB VISl COPTYBAHHS

& Forml — O X

T s /

Dsanra oopva —
Tpaneieswara Sopms \
Xoopfea sopma

AN

Puc. 3. Ilpouec copryBanns pororpadiunnx 300pakeHb 3a reOMeTPHYHHUMH CHMBOJIAMH

> 7000
306paKeHb
1

HeonpauboBaHi - _
3500 OnpayboBaHi
1
1 T |
MpAMOKYTHUK Osan - Tpaneuis - X('I)"('DOAAEI-I_&
- 1242 1138 1120 3I050

Puc. 4. Crpykrypa niarorosjenoi 6a3u gororpadiunnx 300pakeHb
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VJIK 687. 016.5 : 658.512
BU3HAUYEHHS NEPEBAYKHOI KOJIIPHOI TAMH OJISITY
3 BPAXYBAHHSM IICUXOJIOI'TYHUX OCOBJINBOCTEHN
OCOBHUCTOCTI CIIOKUBAYA
C.T'. KVJIEHIOBA, A. JI. CJIABIHCBKA
XMeNbHUIIbKUY HaIlIOHAIBHUN YHIBEPCUTET

VY npamsx [1-4] noBeneHo, 10 KOXKHA JIIOJMHA Ma€ IEBHE CTABJICHHS 10
CBOT'0 YM YY>KOT'0 OJATY 1 11€ BITHOIIEHHS Bapilo€ Bij TIMOOKOI 3aIliKaBICHOCTI 10
Maiike MmoBHOI OaimyxocTi. Tomy BpaxyBaHHs (PakTOpiB, SIKI BHKJIHUKAIOTh TaKy
peaxiIlito, € OJHUM 13 OCHOBHUX 3aBJaHb y CTBOPEHHI KOHIEMIi (GopMyBaHHS
rapMOHINHOTO Bi3yaJbHOTO IMIJKY 13 3a3/1aJIeT1b 3aIUIAHOBAHUM BPaKCHHSIM.

Tpiaga TemmepaMeHT, XapakTep, 3A10HOCTI CKJIaJa€ €IHICTb, BOHH
nepe0yBalOTh y B3a€EMO3B'SI3KY 1, BIAMOBIIHO, € B3aEMOOOYMOBJIEHUMHU. J{0BEIEHO
[2, 3, 5-8], m0 BOHM CYTTEBO BILIMBAIOTH Ha KOJBOPOBI yIMOa00aHHS, BIATIOBIIHO
JIOMOTTHCSL 3a0e3MeUYeHHsT IICUXOJIOTIYHOT KOM(OPTHOCTI IIBEHHOro BHUPOOY
MO>KHA JIMIIIE 32 YMOBH iX BpaxyBaHHSI.

st Toro mo0 BHU3HAYMTH THUI OCOOMCTOCTI OJHOYACHO 3 KOJIIPHUMU
nepeBaraMM 1 PEKOMEHJIOBAHOIO KOJIPHOIO TMAaJiTPOI OJsAry, Ha OCHOBI
EKCIIEPUMEHTAIBLHUX JTAHUX II0JI0 B3a€EMO3B'SI3KY KOJIbOPY OMASATY 3 1HIUBITyaIbHO-
MICUXOJIOTTYHUMH OCOOIMBOCTSIMU ocobuctocti [4, 7-11] po3pobineno rpadiuny
MOJIEJIb TIPOCTOPY TEMIIEPAMEHTIB.

Po3pobOka rpadiuHoi Mojen MOpocTopy TEMIEPAMEHTIB SBJISE COOOIO
MOCTYNIOBUM  MpoOIleC  IHTerpamii  HAacTymHUX  KoHuenmid:  «TposHnaa
temniepamenTiBy ['ere [12], koHmenmii «4-x koipHoi mroauam» Jlromepa [6, 12],
kBagparypu koya Jleomapmo nma Bimwi [13], kpyroBoi miarpamMu THITIB

TemriepaMeHTiB Aiizenka [14], puc. 1.

HEUPOTU3M (N) | ICTEPLSI
OB’€EKTUBEPT (TETEPOHOMHMM) - uyTauBuii 10 BILIMBY OGCTABHH, 3aJIKHHUIA Bijl 30BHIIIHIX BILUIUBIB

OB’EKTHBHHH IHTEPHAJIICT OB’EKTHBHHH EKCTEPHAJIICT

ﬁ Bucoxkwuit N + Husbka E: Bucoxwnii N + Bucoka E: -0
&) = TMCUXOTHYHMIA THII: CIa0Kuii, HEBPIBHOBaXEHUIA, iMIyJIbCHBHMI THII: CHIIBHUIL, HEBPIBHOBaXXCHHIA, S
= . - o = | =
T E iHEpTHHIA. N PYXIIHBHIA. . I =
§ Ey BuyTrpimniii kosip: CHHUN Buytpimmmiii kosip: YEPBOHMI 5 E

=
o) g Tun «crorasgay, . Tun «qecTomoGHfl JHOMHAY, » 2| =
E S ocnogni pucu ocobucmocmi: CioKii, 4yTIUBICTb, ocHosHi pucu ocobucmocmi: aKTUBHA NiANBHICTS, S E
=5) BiUIAHICTD. MparHeHHs JI0 yCHixy =| 3

= . . s : =
E 2 Pucu xapakrepy: iHTPOBEpCisi, BiIOCOOJICHICTb, . Pucu x?l?aKTepy‘EKCTpaBePf”,"‘ 1pus ?33"&“’% 2 5
g § iMITyJIbCHBHICTB, €MOLIiiHA HECTIHKICTh, TIPAKTHYHICTb. IMITyIbCUBHICTE, EMOUIMHA HECTIMKICTD, EKCIPECHBHICTD E Eé

a .=

£ XOJIEPUK 3

= MEJIAHXOJIIK 0

< =

5 TapMOHINWHO MOETHYE B cO0i pucH, 'EHTPOBEPT - Mmo6inbHUIA, JIETKO pearye =

p y p pearyt =)

= SIKi CUMBOJII3YIOTBCST «OCHOBHHMH Ha HABKOJIMIIHE CEPEJIOBHIIE, 3 KOHTPOJIEM «4 pH KoJIipHA JIIOJAHHAY 2

—_ = Y PE/IOB : P P P! =
z KOJTLOPaMM» cebe B cycrmiibCTBi 2 =
5 2
~| Huspxwmit N + amuspka E: Huspxmit N + Bucoka E: 1 5
=) tl) 00aYHMIi THII: CHIBHUIA, YPIBHOBaKCHU, MOOIIbHO-arpeCHBHMII THIL: CUIBHUH, yPiBHOBaXXEHUIA, S =]
2 i it i 2
E | ~ iHepTHHIA. B PYXJIMBHIA. . =\ 3
= 2 Buyrpimniii kouip: 3EJIEHUU Buyrpimnii koaip: 2KOBTUHU :: =
Z - S
= = Tum «KoHCEpBaTOP», Tun «onTumicT», | 2
8 é OCHOGHI pucu ocooucmocmi: BUTPUBaIICTh, OCHOGHI pucu 0cofucmocmi: XUTTEPATICHICTD, E 5
= | e LiJIeCTIPAMOBAHICTh, TOUHICTh, KDUTHYHUI aHAaTi3. PYXJIHBICTb, aKTUBHICTB. S et
O E Pucu xapakrepy: iHTPOBEpCisi, BillOCOOJICHICTD, Pucu xapakrepy: eKCTpaBepcisi, IPUB’I3aHICTb, =z )
& = CaMOKOHTPOJIb, EMOIIiliHa CTiliKiCTh, IPAKTHYHICTS. CaMOKOHTPOJIb, €MOIiifHa CTIHKICTh, €KCIIPECHBHICTb. = %j
s e o
8 DJIIETMATUK CAHI'BIHIK 8
E CYB’EKTHBHUH IHTEPHAJIICT CYB’EKTHBHHUHU EKCTEPHAJIICT &
- CYB’EKTUBEPT (ABTOHOMHMUM) — cxuibHUN 10 BILIUBY BJIACHUX ITOYYTTIB, HE3aJICKHHI Bij §
m

30BHINIHIX BIUIUBIiB
CTABUIBHICTH |

Puc. 1. IIpocTip TeMnepamMeHTIiB B €IHOCTI 3 pHCAMH XapaKTepy i 3 pucaMu 0co0MCTOCTI,
10 CHUMBOJII3YIOTHCH OCHOBHMMU K0JIbOpaMu o konuenuii M.JIromepa
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Y mpocTopi TeMIepaMeHTIB TICHUXOJOTIYHI XapaKTePUCTUKH OCOOUCTOCTI
MPEICTABIICHO Y BUTJIAJII BEKTOPIB. Y IEHTP1 pO3TALIOBAHO TEMIIEPAMEHT, B IKOMY
BCl XapaKTepoJIOTiuHI pHCH IepeOyBaloTh Yy piBHOBa3l. UuM mam Biag UEHTPY
BEKTOpa pO3TAIIOBAaHI KOOPJIWHATH XapaKTepy, TUM OUIbII YITKO MPOCTYNAIOTh
puCH, SKUM BIJINOBIJIa€ JaHWM TemrepaMeHT. lIperncraBiieHHS pe3ynbTaTiB 3a
HIKajJjaMu eKCTpaBepcli 1 HEUpOTH3MY 3IIHCHIOETHCS 3a JOIMOMOIOI0 CHCTEMH
KoopJuHatT. [HTepmperanis OTpUMaHUX pe3yJbTaTiB TMPOBOJAUTHCS HA OCHOBI
NICUXOJIOTTYHUX XapaKTEPUCTUK OCOOUCTOCTI, BIAMOBIIHUX TOMYy a0o0 IHIIOMY
KBaJpaTy KOOPJAWHATHOI MOJENII 3 YypaxyBaHHSIM CTYIEHS BHUPaKEHOCTI
IHANBITyaIbHO-TICHXOJIOTIYHUX ~ BJIACTMBOCTEM 1  CTyNEeHS  JOCTOBIPHOCTI
OTPUMAaHHUX JTaHUX.

Koopaunatu xapaxkTepy BCTaHOBIIOIOTH 3a JOMOMOTOIO OINUTYBAJIbHUKA
Aitzenka [14]. OG’eKTUBHUN MIHIMYM MCUXOJOTIYHUX O3HAK Ta YACOBUX 3aTpaT Ha
iX 3HaXOPKEHHs BIACTUBHM CTPYKTYp1 XapakTepy, 3anponoHoBaHiil [5]. Xapaktep
JIOJJMHU MOYHA OMMUCATH I’ sIThMa O3HaKamu ((hakTopamu), 1€ Taki: TPaKTUYHICTB,
CaMOKOHTPOJIb, EKCTPABEPCIisl, COlllaJiIbHA KOHTAKTHICTh, €MOIIiliHA CTINKICTh. JlJis
iX BU3BHAUCHHS pO3pO0JICHO OMUTYBAIBHUK «Beuka m’aTipkay.

Anamiz miteparypu [5-9] m03BoJis€ KOHCTaTyBaTH, IO OCHOBHI PHUCHU
XapakTepy 3yMOBIIIOIOTh TaKl KOJIbOPOBI YIIOA00aHHS:

— EKCIIPECUBHICTb — YEPBOHUH, )KOBTHH, (D10JIETOBUI KOJIBOPH;

— MPAKTUYHICTb — 3€JIEHUN KOJIp;

— CaMOKOHTPOJIb — 3€JICHUM, CUHIH, CIpHIl KOJTbOPH;

— IMIyJIbCUBHICThH — YEPBOHUH, )KOBTUH, (h10JIETOBHI KOJIBOPH;

— EKCTpaBepcCisi — YEPBOHMI, )KOBTU KOJIbOPH;

— 1HTpOBepCIs — 3€JIeHU, CHHIH, (P10JIeTOBUH, CipHil, HOPHUI KOJIBOPH;

— BIJJOCOOJICHICTH — 3€JIeHUM, (h10JIETOBHM, Cipuid, HOPHUHN KOJIHOPH;

— TMPUB’SI3aHICTh — YEPBOHUH, )KOBTUM, CHHIN KOJILOPH;

— HECTIUKICTh — dKOBTUM, KOpPUUHEBUH, CUHIN, (P10JIETOBUIT KOJIHOPH;

— CTIHKICTb — YSPBOHUH, 3€JICHHUM, CIPHI KOJTBOPH.

Ha ocHoBi rpadiunoi Mozen mpocTopy TEMIIEPAMEHTIB, 3 BUKOPUCTAHHSIM
nanux [2], cpopMoBaHO pO3B’s3yBalIbHI MIpaBUIa BUSHAYCHHS PEKOMEHIOBAHOTO
KOJIIPHOTO PIIIEHHS OJIATY Ha MiJCTaBl MCUXOJOTTYHUX 0COOIMBOCTEN OCOOUCTOCTI
(Tabm. 1).

Tadauus 1 — Po3p’sa3yBaJibHi IpaBuJia BUSHAYEHHS KOJbOPY OAATY

I'pyma Xapakrep Kouip
CIIOKHBAYIB Tun BimHomenns 30BHILIHII

. THIT OCHOBHI A
(BIHOLICHHS | TeMIiepamMeHTy JI0 o11ATy BHYTPILIHI# . .
JI0 MOJIH) aKICHTYarIl pucu Tt XOTOJHUI

Pexomenarii

3anainbHuit, Ecrernunmii, Hacnuenmii ocHoBHMiA
. . . M o . CIPHUAIOTH CIPUAIOTH .
Apanrapni Xonepuk JlaGibHuii HECTPHMHHH, KOM(OpTHHiL, YEePBOHHIL . . | Koip IO€HYBATH 3
M . JIETKOBAXKHOCT] | CTPUMAHOCTI
TIOPUBYACTUH OJICPKUMHHI AXpOMATUYHUMHA
PyxnuBuit, Tapmoiiimit [OCHa0MOTh | CIpusiioTh  |MOHOXPOMHE pillicHHS
Tpectmkni CaHrBiHiK Tineprum TOBAPUCHKHIA, o pecmmmﬁy JKOBTHIL CTYIiHb TIOCHJICHHIO |[KOJIIPHOI FaMH, ICKPaBi
SKUTTEJFOOHUI P CcBilomMocTi yBaru KOJIpHI [10€THAHHS
Cepiio3Huii,
Tlomipui Menanxomnik Tlukoin BIICTOPOHCHHUI,
HEBIEBHEHUI
HeBneBHenuii,
Ilcuxoctenoin, |  akyparHuii,
napaHoik pauioHaNbHHI,
CTaHIaPTHHUIL

Tapwmoniiinnit, cuniit CIIPHSIOTH nocumooTh | CkiiajHi HIOAHCHI
KkoMopTHHIT KOHTAKTHOCTi | 3aMKHYTICTh | MIO€/IHAHHS KOMBOPIB

TloBibHMIA, MOCHJIIOKTh | BUKIMKAKThH Bigrinku cipux,
BUTPHMAHHIT, 3eMeHnit | IHTeNeKTyanbHi | BiACTOPOHE- | TEMHIX, HACHYCHUX
TePIUTTYHI 37i6HOCTI HiCTh KOJIBOPIB

Tpaktiani Dnermatik

Kombopn TeMHHX
BIZITIHKIB.
SlckpaBi KoIbOPOBI
TIO€/IHAHHS

CrannapTHuH, ToBinbHuid, TMOCUITIOKTh | BUKJIHKAIOTH
Baitmyxi Drermatik Kondopvmmit | ecrernunuii, | BHTpHMaHHI, 3enennii | iHTeneKTyanbHi | BimcTopome-
paLioHabHUI TEePIUTTYUI 31i0HOCTI HiCTh
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Takum uynHOM, (OpMYBaHHS TApPMOHIMHOTO BI3yaJbHOTO IMIJKY JJIS
1HIMBIAYaJIbHOTO CIIOYKHMBa4a IMOYMHAETHCS 13 BHUOOPY KOJIPHOI TaMu OJSTY,
BUXOJSYU 3 aHaTI3y 0coOMCTOI (Cy0'eKTHBHOI) KOMIpHOI mKaau. [TocaigoBHICT
BUOOpPY TMEpPEeBaXHOI KOJIPHOI TaMH MOXHA TPEACTaBUTH TaK: Ha OCHOBI
KOOPJAMHAT 30BHINTHOCTI 1 0COOIMBOCTEN IMMCUXOTHUITY 1HAMBITYaTbHOTO CIIOKHMBaYa
BHU3HAYAETHCS Kpallla pEeKOMEHJOBaHa KOJIpHA TaMa KOCTIOMa 3 ypaxyBaHHSM
3aIJIaHOBAHOTO BPKEHHS BiJl IPOSKTOBAHOTO 00pasy.
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YK 687.017.
KOMIT'IOTEPHE PO3III3BHABAHHSA BUIIB OAT'Y
3A IX 30BPA’KEHHSIMU
H. BJIACIOK, O. 3AXAPKEBUY, 1O. A3IOBA
XMeIbHUIIPKUHN HaIllOHAJIBHUN YHIBEPCUTET
Juzaitn onmary — cdepa, KOTpa, 3 OIJHOTO OOKy, XapaKTepHU3YEThCA

MOCTIHHUM PO3BUTKOM BHCOKHUX TEXHOJIOTIH, a 3 1HIIOTO, 3aJMIIAETHCS OAHIEIO 13
HANUOUIBII TBOPUYUX TaTy3eH, sika BaXKKO MiJIa€ThCsl KoM roTepu3anii. Jo ogHoro
13 TakWX TWTaHb BIJHOCATH 3aJladl KOMII IOTEPHOI'O PO3IMi3HABAaHHS Pi13HOBU/IIB
oJTy 3a iX 300paxeHHsAMH (K (oTO, Tak 1 ecki3amMu BHPOOIB) 3 METOIO
ontumizaiii podotu po3apidHoi Toprieii y fashion-immyctpii, a takox mus
MIPOTHO3YBaHHS MOJHUX TEHJICHIIIN Ta CKJIaJlaHHSI TEXHIYHMX OIKCIB BUPOOIB Ha
HIAIPUEMCTBAX MaCOBOTO BUTOTOBJICHHS OJIATY.

B pesynbrari BUBYEHHS TEHACHIIA OHJIAWH-IIOMIHTY BHSIBJIEHO, L0 B
Awmepuni Outbie 60 % rpomansH Xo4 pa3 IMIyKaad ToBapu B IHTepHeTI,
NOPIBHIOBAJIM LIHU a00 KyIyBaJld LIOCh OH-JaiH. 3arajbHa TEHACHISI HE HAATO
BiJIpi3HsEThCS —10 2018 poky O5mu3bko 1,623 mMinbsApaiB Jtoaend OyayTh KylmyBaTH
ToBapu 1 mocayru B IHTepHeri [1]. Onsr — kareropis, SKy Hal4acTilie KymyrOTb
oH-ynaiH. [{omo nuIie %iHOYOro OAATy, TO 3TiHO JaHuX [2] y HalOaMKYl KijTbKa
POKIB picT AaHoi cepu ckiane o6inbiie 50 % y BcboMy CBITI.

Ile cBimUUTH NPO HAIBHICTH HIMPOKOTO CHEKTPY MOXKIMBOCTEH Iist
PO3BUTKY TEXHOJIOTIA MOIIYKY OH-JIaiiH, a OTK€ 1HAYCTpid MOAM Ta OAATY — L€
PUHOK, KOTPHI Ma€ BEJIHKI MEPCIEKTUBU B cdepi KoM roTepHOro OadeHHs [3],
SIK€ 3a3BUYAM JISKUTh B OCHOBI CEPBICIB IOIIYKY.

Jliis ToTO0, 100 KOMITIOTEp MPAaBHIIBHO PO3YMIB KOMaHIM KOPHUCTyBayda, HOro
HEOOXITHO HABYUTH PO3PIZHATU 300paKeHHS PI3HUX OO’€KTIB — B JAHOMY
BUIIAJIKY, BUPI3HATH Pi3HI BUIU OJIATY HA OCHOBI PO3IMI3HABaHHS HOTO JAeTalieH,
CUIyeTiB, (akTypu Ta IHIIMX HOMIHAIBHUX KOHCTPYKTHBHO-KOMITO3UIIIHHUX
O3HAK 30BHIIIHOTO BUTJISAY IIBEHHUX BUPOOIB.

Ha cporonHimiHiii 1eHb CTBOPEHI ¥ aKTUBHO PO3BUBAIOTHCS PI3HOMAHITHI
IPOEKTH, B OCHOBI SIKUX JICKHUTh BUIIE 3rajjaHa TeXHoJoTis. [IpoekT nparoTs y
pI3HHX HampsAMax Ta MalwTh PI3HY METy, IOPOT€ BCI BOHM BUKOPUCTOBYIOTh
TEXHOJIOT1i IITMOOKOTO HaBYaHHS MAIIIKH.

Snapfashion [4, 5] — oauH 13 mepiuX MPOEKTIB HaHOI chepH, AKUN Mparroe
Ha PUHKY BXe€ JIEKUIbKa POKiB. PereBaHTHICTh HOro mMomyKy ny»ke HU3bKa, miaoip
B1I0OYBa€ThCS B OCHOBHOMY 3a BHU3HAYEHHSIM KOJHOPY 300pakeHHs. KiabKicThb
KOPHUCTYBauiB I[OTO TPOEKTYy Mailke He 30UIbLIYETHCS; a pPe3yibTaTd BIIACHE
MIONITYKY 3BOJISITHCS 0 PE3YIbTATIB, 1[0 AHAJIOT1YHI PyYHOMY BUOOPY KOJIBOPY MPHU
MOIIYKY 00’ €KTY Ha CaiiTi MarazuHy.

[Tpoekt ASAP54 [4, 6] 3a cBO€IO SIKICTIO 3HAXOIUTHCS HA CXOAMHKY BUIIIE, a
HOIIIYK OpFaHISOBaHI/II/I kpamie. OO0’€KT cucCTeMa 3HaXOIUTh 3a KOJbOPOM 1 3
ypaxyBaHHSAM JEKUIBKOX JOJATKOBUX O3HAK, K1 HEOOX1THO BKa3aTH BPYUHY.

Pobota cepBicy «KUZNECH» [1] ckiamae Tpu KpOKH, SIKIi Ma€ BHUKOHATH
KopucTtyBau: mnobauuB — cdororpadyBaB — kynuB. Cucrema MOOUILHOTO
po3mi3HaBaHHS MO0y 0BaHA HA HEHPOHHUX MEpekKaxX — 1€ TEXHOJIOTIS TIIMOMHHOTO
HaBYaHHA. Mepexi IMITYIOTh poOOTY HEHpPOHIB JIOJCHKOTO MO3KY 3 TOUKH 30py
HAaBYaHHS 1 BUIIpaBIeHHS NOMWIOK. Helpomepexi KOpPHCHI TUM, IO MpH
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HEOOX1IHOMY 00Cs31 HAaBYAIbHUX JAHUX BOHM 3[aTHI HABUYUTHCS PO3IMI3HABATH
MPAKTUIHO OyAb-IKHUil TUIT 00'€KTIB.

Honarok anst iPhone «CHumuTe onmexmy» [7] 103BoJsie BUKOHATH TOIIYK
pedeil 3a JOMOMOrol TEXHOJOrIT KOMITIOTEPHOTO 30py, SKa po3poliieHa B
Sunekci. Ilpormec pO6OTI/I HaCTynHI/Iﬁ CTOYATKY aJIrOPUTM BH3HAYAE, 1O Came
300pakeHO Ha QOTO, TO1 MOPIBHIOE 3 HUM y<:1 CXO01 KapTHHKH, SIKi I[OCTyHHl IS
neperjasigy B MGpG)I(l OH-JIaWH TOPriBIi, 1 TOKa)Xe B JOJAaTKy TI TOBapH,
300paKeHHS SIKUX MIAXOAATH HAalOIbIIIe.

[Mpoekt «GETSARAFAN» [4, 8] 3HaxomuTbcs y TMpoleci pPO3BHUTKY.
OcHOBHOIO TPOOJIEMOIO PO3POOHHMKH 3a3HAYAIOTh TaK 3BAHWA CEMaHTUIHHM
po3puB (semantic gap), — PIHUINI0 MIX CHPUUHATTAM 300pakeHHS JIIOJAMHOIO 1
MaliMHOI. B  OCHOBI MPOEKTY JIEKUTHh 1/1ed B3SATH BEIMYE3HY MHOXHHY
PO3MIYEHUX BPYYHY 300paK€Hb, HABUUTH Ha Hil Kiacudikatop i kinacudikyBatu
Pi3H1 00;1aCT1 CETMEHTOBAHOTO 300paKEHHSI.

OmnucaHi BUIllE NMPOEKTH B OCHOBHOMY MalOTh €IMHY METY — TaK 3BaHHM
«similarity searchy (nomyK moaiOHOTO 300pa)ke€HHs), IO JIO3BOJISSE 3HAUTH
300paXeHHS 0Ty, SKI 3a 3arajJbHUMHU XapaKTepUCTHKAMH (po3mipom
300pakeHHsI, KUIBKICTIO TMIKCENIB, KOJIOPOM) TOJ11I0HI JO BUXITHOTO 300paKeHHS.
Pe3ynbraroM momiyky 3adacTy € IEpeiik TOoBapiB, SIKI CTBOPIOIOTh TaKe X
Bpa)X€HHS, K 1 BUXIJHUN BUPIO, IPOTE QYK€ BIAPIZHAIOTHCS 32 KOHCTPYKTUBHUMHU
XapaKTEPUCTUKAMU, 1 HABITh MOXYTh BITHOCUTUCH JIO PI3HUX BHUJIIB OJIATY.
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V]IK 677.532.135
®OPMYBAHHS METO/1Y TPOEKTYBAHHSA
KJEHOBHUX 3’€JHAHB JETAJIEHA IIBEMVHUX BUPOKBIB
T.T. JEBEJEBUY, O. I. XPUCTIOK
BiHHUILIBKUM IHCTUTYT KOHCTPYIOBAHHS OJATY Ta MiANPUEMHUIITBA

KneitoBuii crioci® 3'eqHaHHS 1€ MpoOIIEC, SIKUW J03BOJISAE (PI3UKO-XIMIYHUM
[UIIXOM YTBOPUTH 3 JIEKUTBKOX IIIapiB MaTepialliB CUCTEMY MPAIIOI0Uy SK €UHE
mite. B mBeiiHOMYy BHUpPOOHMIITBI Ki€i 3aCTOCOBYIOTh MOpIBHAHO JAaBHO. B
OCHOBHOMY BHUKOPHCTOBYBaJM POCHHHHI Kjei. [Ipore mi kiei BoMOALIM MM
pAIOM HEAOJIKIB: BOHHM HEBOJOCTINKI, PYWHYIOTBCA KOMaxaMH, I[BUICBUMU
rpudKamMu, J0JAI0Th MIABUIICHY OPCTKICTh BUpOOaM. 3 IUX MPUYUH POCIIHHHI
KJei He 3HAWIUIM HIMPOKOrO 3aCTOCYBaHHSA IS 3'€IHaHHS JEeTajed B 1HIIUX
HIBEHHUX BUPOOAX.

CydacHl CHUHTETUYHI KJEI-pO3IUIaBU CKJICIOIOTh Oyab-sIKI MaTepialiu,
YTBOPIOIOYM BHMCOKOMIIIHI JIOBTOBIYHI 3'€IHaHHS, SKI 37aTHI TMpalioBaTH B
IIMPOKOMY IHTEpBaJl TeMmmeparyp 1 B OyAb-SKUX KIIMAaTHUYHUX YMOBaX.
BaxnmBO0 BIACTUBICTIO 3'€IHAHb HA OCHOBI CMHTETHYHMX KJIEIB-PO3IUIABIB € iX
aTMOC(EPOCTIHUKICTh, 3AATHICTh IPOTUCTOSITH KOPO3ii 1 THUTTIO.

CTBOpeHHS HOBUX BHAIB CHHTETHYHHX KJICiB-pO3IJIaBIB, O3BOJIHIO
PO3MIMPUTHA iX 3aCTOCYyBaHHSA. Taki KJI€i-pO3IJIaBH BUKOPHCTOBYIOTH  JIJIS
CKpIIJIEHHSI JeTajJied MpU BUTOTOBJIEHHI PI3HOMAHITHUX IIBEHHUX BHUPOOIB.
Po3pob6iena HoBa TexHOMOTIs (KJICHOBHIT METO/T), BOPOBAIXKEHHS SIKOI ITiJIBUIILYE
OPOAYKTUBHICTh  TIpalli, JO3BOJIUTh  3JIHCHUTH  IIUPOKY  MEXaHI3aIllo
BUPOOHHUIITBA, MOJIIIIIATH SKICTh MBEHHUX BUPOOIB [1, 2].

CydacHa TEXHOJIOTiIS BUPOOHHUIITBA TPEI'ABISE JI0 KIEIB-pO3IIIABIB 1
KJIEHOBUX 3'€lHaHb pI3HOMaHITHI BuMoOru. Kiei mnoBuHHI OyTH 3pydHi B
3aCTOCYBaHHI, MaTH JOCTATHIM TEepMiH 30€piraHHs 1 MO0 MOXKJIMBOCTI HE MICTHTH
TOKCUYHMX peuoBHH. KieloBi 3'€eqHaHHS AcTajedl OJsITYy IOBHHHI BOJIOHITH
BHCOKOIO MIIHICTIO, €JIaCTUYHICTIO, CTIMKICTIO 10 TEpTs, CBITIOBOAM 1 T. .
BaxynBoo € BUMOTa JIOBTOBIYHOCTI KJIEHOBHX 3'€JHAHb B OYJb-SIKUX
KJIIMAaTUYHUX YMOBAX, @ TaKOX MIIHICTh iX NpH ekcrutyaTanii. Kneilosi 3'enHanHs
JeTajeid oNsry MOBHHHI MAaTH MIIHICTh, OJIM3bKY 10 MIITHOCTI CKJICIOBAaHUX
MmartepianiB. OTxe, KI€i-po3IJIaBU € pPEUYOBUHAMH a0b0 CyMIlIaMH pPEYOBHH
OpraHi4YHOi, €JIEMEHTOOpraHiyoi abo0 HEOpraHiyHOi NPUPOAM MPHUAATHI IS
MIIIHOTO 3'€THaHHS P13HUX TEKCTUJIBHUX MaTepiaiB.

AKTyanbHICTh TEMH BH3HAYAE€ThCS TUM, M0 HA CHOTOJHINIHINA JEHb
KJIEHOBHI croci0 3’€THAHHS JleTalel OJATy 3HAXOJUTh BCE OUIbIIE 3aCTOCYBAHHS
B IBEHHOMY BHUPOOHHUIITBI. BuKopucTaHHS KII€iB-pO3IIaBIB Ja€ MOMIJIHUBICTh
MIJBUIIUTH TPOAYKTUBHICTh TMpalli, MOKPAIIUTA 30BHINIHIA BUTIAL 1 SKICThH
IIBEHHUX BUPOOIB MPU HEBEJIMKIiNM BapTOCcTi 00poOKu. ToMy 3 METOFO ITiIBUIIICHHS
e(eKTUBHOCTI BUPOOHMIITBA AKTYyaJbHOIO 33/1a4€l0 € BIPOBAHKCHHS KJICHOBOTO
METONy 3’€QHAHHS Ta TPOBEICHHS EKCIICPUMEHTIB MEXaHIYHUX BJIACTHBOCTCH
KJeiB-po3miaBiB. Lle  103BOJUTH  YJOCKOHAIUTH  TEXHOJIOTIYHUN  TPOIIEeC
BUTOTOBJICHHS IIIBEHHUX BHUPOOIB Ta MEXaHI3yBaTHU MPOIECH OOPOOKH aeTayiel i
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CKJIaJIaHHS BY3JIB OAATY 3 OUIBIIO MPOAYKTHBHICTIO, HDK NPU HUTKOBOMY
3’€¢qHaHHI.

HaykoBa HOBu3Ha poOOTH TOJSITa€ B TOMY, IIO BHUKOPUCTOBYETHCS
NPUHIIMIIOBO HOBUM CIOCIO CKJICIOBaHHS TEKCTWJILHUX MaTepialliB 3a JOTOMOI'OIO
KJIeiB-po3riaBiB.  JIOCHIPKEHO MEXaHIYHI BJIACTMBOCTI KJICHOBUX 3’€JIHAHb.
3anponoHOBaHO BUKOPUCTAHHS METOJIMKH ONTHUMAJIbHOIO BUOOPY pallioHAIBHOTO
3aCTOCOBYBaHHS KJIEIB-pO3IUIABIB /I JOCHIIHUX 3pa3KiB TKaHUHH. J[OoCHiKeHO
B3a€MOJII0 KJICIB-PO3MJIAaBIB 3 TKAaHHUHOIO 3a JOMOMOTOI MIKPOCKOIMIYHOTO
aHanizy. B mopiBHSHHI 3 HUTKOBUM CTIOCOOOM 3'€JTHAHHS KJICHOBUM CIIOCIO 3HAYHO
IIBUIIY€E TTPOIYKTUBHICTH Mpalll, 3a0e3Meuye TepMETUYHICTh 3'€THAHHS, BUIIHM
OTIip PO3PHUBY, BEJIUKY 3HOCOCTIMKICTD, ajieé MEHIILY MIIHICTh P pO3LIapyBaHHI.

HalinpugaTHilmyMy A1 IIBEHMHOrO BUPOOHMIITBA € CHHTETHYHI KIIEi-
po3miaBu. TeXHONOris CKICIOBAaHHS MPU BUTOTOBJIEHHI OJIATY 3aJI€KUTh Bl THILY
KJICIO0, SIKUM BUKOPHUCTOBYIOTh. Kilei MOKHA MOAUTUTH HA TPU TPyHH: PiaKl Kiei 3
BTPATOI0 PO3YMHHMKA, PIAKI Kiei 0e3 BTpaTH PO3UMHHHMKA Ta TEPMOIUIACTUYHI
kiei. Kiei-posmiaBu — 11e CKIaaHi mojJiMepHi KOMIO3UIIINHI MaTepiayid y BUTIISAIL
B'A3KHX MacT abo B TBepAiit (hopmi (y BUTIISII MOPOLIKIB, TPaHYJI, CTPIYOK, IUTIBOK,
KyJIbOK 1 1H.). 3a JOMOMOTOI0 KJI€iB-pO3ILJIaBIB MOKIIMBO 3 €JHYBaTH JeTal
BUpPOOY SIK MO iX KOHTypaM, TakK 1 IO BEJHUKHUM IUIOIIAM, 3a6e3neqyfotm
TepMETUYHICTh, €JIACTUYHICTh 1 MIIHICTh MIBIB 0e3 nedopmauii 3’€IHaAHUX
matepiamiB [1, 2]. Jns ckieoBaHHS MOXYTh BHUKOPHCTOBYBATHCS PY4HI,
HAIiBaBTOMAaTH4YHI 1 aBTOMATU4YHI TPUCTPOi, B SAKUX s 3a0e3MeYeHHS
Oe3rnepepBHOI MOJIayl KIIETB-pO3IUIABIB 3aCTOCOBYIOTHCS BOBHSIHI, MOPIIHEBI a0o
ITHEKOBI HACOCH, a TAKOXK MicToJIeTU-arutikaTopu. Kiei-posnnaBu 30epiralotb CBO1
BJIACTUBOCTI 1] Yac eKcIulyaTallli BUpoOy Ta JOTJIsAay 32 HUMH, BOHH HE MICTATH 1
HE BUAUISIIOTh PEUOBHH, IIKIJIUBO JIIFOYUX HA OPraHi3M JIFOJUHU [2].

[IpoananizyBaBIIM MIMUPOKO BIIOMI Kjei 1 KIEHOBI Marepiaiv, MOXHa
3pOOUTH BUCHOBOK, IO JUIsl YIOCKOHAJIEHHS! TEXHOJOII] BUTOTOBJIEHHSI IIBEHHUX
BUPOOIB HEOOXIHO 3aCTOCOBYBATH KJICi-pO3IUIABH, sIKI O JO3BOJIUIU 3aMIHUTH
HUTKOBI 3’€IHAHHS, YTBOPIOBATH HaI1HI KJICHOBI IIBU Ta 30epiraTu iX MIIHICTh
Ipy eKCIUTyartalii B pi3HUX KIIMAaTUYHUX YMOBaX. 3aCTOCYBAaHHS KJIEHOBUX
3'€/IHaHb MOKPAILY€ AKICTh NIBEHHUX BUPOOIB Ta IMiJIBUIILYE MPOTYKTHUBHICTD MIpalll.
[Ipu xneiioBoMy 3'€THaHHI 3aCTOCOBYETHCSI HOBAa TEXHOJOTIS, IO J03BOJISE
MEXaHI3yBaTu Mpoliecu 00poOKM Jeraneil Ta 30ipKu BYy3JIIB OAATY 3 OUIBIIOO
IPOJIYKTUBHICTIO, HIXK IPU HUTKOBOMY 3'€ THAHHI.
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VJIK 687. 016
KIIACUDIKANIA EJIEMEHTIB BUPOBY-TPAHC®OPMEPA
IJIS1 PO3POBKHM MOJIYJIBHOTO METOJY TPAHC®OPMAIIII
A. JI. CJIABIHCBKA, O. M. MHXAPDIEL[LKA
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

TpanchopMoBaHMil OJAT 3aBXKJIM BUKJIMKAB 1 Oy/Je BUKIWKATH IIKABICTh y
CIIOKMBadiB, TOMY IO Jda€ CcBOOOAYy pimieHb Tpu (HOpMyBaHHI BIIACHOTO
rapaepoOy. Taki MOXKIMBOCTI MOXYTh OyTH 3aKiiaJieHl y 3MIHIOBaHHX (popmax,
NPUCTIOHMX €JeMEHTaX, B HE3BUYHUX JIOMOBHEHHAX 1 akcecyapax. Came
3MiHIOBaHHS (OopMHM BIUIMBA€ Ha KOHCTPYKIIO 1 TEXHOJOTII0 BHUPOOY
tpancopmepa. Kpim TOoro, TpancopmMoBaHUN OAST JO3BOJISE CIOXKUBAYEBI
320LIaJIUTH CBIHM Yac 1 KOLITH, MPOJAOBKUTHA TEPMIHU EKCILTyaTarlii.

Otxe, XapakTepuzyrouu TpaHCHOPMOBAHUNM O00’€KT MOXKHA JaTu Homy
BU3HAYCHHS SIK  «MaTepiaibHOT  CTPYKTYpH, 3/IaTHOI MOpUMaTH  Pi3HI
KOHCTPYKTHBHI 1 €CTETUYHI CTAaHU Ha OCHOBI «IIEPEKOHCTPYIOBaHH» [1].

HalimommpeHimiuM BU3HAYEHHSM TEpMIHY TpaHcpopMawis(iaT.trans —
gyepe3 formation — yTBopeHHs BUIY) € MEPETBOPEHHS, 3MIHIOBAaHHS BUY, (OpPMH,
CYTTEBUX BJIACTUBOCTEH Oyab-uoro. [l TakuxX NEpPEeTBOPEHb 3aCTOCOBYIOTH
HACTYMHI METOAM: KOMOIHATOPHHM, METOJ IUIOCKOTO KpOI0, MOJIYJIbHUU Ta
KIHETHU3MY.

MopaynbHu METO 103BOJIsIE CTBOPUTH Pi3HI (POPMU 332 PAXyYHOK MOTYJIS.

Monyns (Big natr. Modulus - mipa) - oauMHUUA MipH, BUXIJHA OJMHHUL
BUMIpY, SIKa TIOBTOPIOETHCS 1 YKJIQJa€Tbcs 0O€3 3alMIIKy B IUTICHINA dopmi
(o0'exti) [1].  MonynpHe  TpOCKTyBaHHS  mepefdadae  KOHCTPYKTHBHY,
TEXHOJIOTIYHY 1 (QYHKIIOHAIBHY 3aBepiieHicTb. CaM MOaylb MoOxke OyTu
3aKIHUEHUM BHUpPOOOM ab0 OyTH CKJIQJIOBOIO YacCTHHOK BUPOOY, B TOMY YHCII
1HIIOTO (PYHKI[IOHAJIBHOTO MPU3HAYEHHS.

Monayne no3Bose:

- 3 IPOCTOI (POPMH CKJIACTH CKIIAJIHY;

- 3MIHUTH TIPU3HAYEHHS BUPOOY;

- 3MIHUTH aCOPTHUMEHT;

- 3 MaJICHBKOTO 3POOUTH BEIHKE.

Otxe, Tpanchopmarilis € MOpP(HOIOTIYHOI OCOOJMBICTIO, TIPH SIKiH 00’ €KT
Ha0yBa€ 3/IaTHOCTI 3MIHIOBATH CBOi MPOCTOPOBI XapaKTEPUCTHUKUA 1 TUM CaMUM
(dbopMyBaTH HOBI BJIACTUBOCTI Ta BUJO3MIHIOBATH (DYHKIIIT OJATY.

Teopisa Tpancdopmalliii onucye MexaHi3M 3B’ SI3KiB MK €JIEMEHTaMu 00’ €KTa,
o TpanchopMyeThes. [ MBEHHOT MPOMHUCIOBOCTI MOKIIUBICTh 3aCTOCYBAHHS
MPUHITUIIB TpaHchopmMarllii He € HOBOIO, IO MIATBEPKY€E 3aCTOCYBAHHS METOIIB
Tpanchopmarlii Ha PIBHSIX IKUTTEBOTO IMKIy MIBeWHOro Bupody [3].
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Tpanchopmariis, Sk METOA MOJCIIOBAaHHS PO3MVIANAETHCS HA TPHOX PIBHAX:
MPOEKTYBaHHS, BAPOOHMIITBA Ta €KCIUTyaTallii (pucyHok 1).

Komrmo3uriiaa po3pooka Moeni
[poexTyBanHs MonenoBaHHs cepii Moaeni

Tpanchopmaliis geTagei KOHCTPYKIIH

Tpanchopmalliis TOBEpXHI MaTepiany

ETAIIN )KUTTEBOI'O
UKITY BUPOBY

BupoGuuirso Tpancdopmalrist CKIaIaTbHUX OTUHHIID
Tpancdopmaiiist Ha OCHOBI TEXHOJIOTI{
ExcrutyaTtaris Tpanchopmartisi roTOBOro BUPOOY

Puc. 1. 3actocyBanns MeroaiB Tpancopmauii Ha PiBHAX )KUTTEBOr0 LHMKJY BUPOOY

Bupi6-tpancpopmep — 1e OGararodyHKI[IOHATbHUN BUPIO, SKUI BOJOJIE
PYXOMOIO CTPYKTYPOIO 1110 J03BOJISIE HOMY MEPETBOPIOBATHCH B 1HIII BUPOOH, a00
CYTTEBO 3MIHIOBATH CBOI BIIACTHUBOCTI [2].

B uinomy, Bupi6-tpanchopmep (BT) ckiiamaeTscs 3 MHOKHUHUA CTaOUIBHUX
(CE) enemenTiB BHpoOy 1 MHOXMHHU TpaHchopmepHux enemeHTiB (TE), B ski
BXOJIATh CYKyHHICTh KOHCTpykTuBHUX enemeHTiB (KE), Ta 0e3nocepenuro
CYKYNHICTh 3ac00iB Tpancpopmarii (3T).

BE € CEUTE TE € KE U 3T

OckiJIbKu 00’€KTOM JOCTIDKCHHS € BEPXHIA OJIAT, KN EKCIUTyaTyeTbCs
POTATOM OCEH1, 3MMH Ta BECHH, TO Ha MPUKJIAIl JEMICE30HHOTO MaJbTa MOKHA
PO3TIISTHYTH PO3MIMPEHHS MEPioJy eKCIuTyaTalii HUITXOM MOTro MepeTBOPEHHS B
KYpTKYy, HaIBIOAJbTO 1 JKWJIET 3a YMOBH 30epeKeHHS  CTabUIBHOCTI
KOHCTPYKTUBHUX €JIEMEHTIB CTaHy, B SIKOMY 30€peXeHHMIl OJHAKOBUM NJIs BCIX
Ha3BaHUX BUPOOIB MOIYJIb KOHCTPYKTUBHUX BUMIPIB JCTAJICH.

Jns BUIAUIEHHS CYKYNMHOCTI MHOMKHH CTaOUIBHMX €JIEMEHTIB BHUPOOY
HEOOXITHO JOCTIAUTH KOMOIHATOpHE (QOPMOYTBOPEHHS BHUPOOIB HA OCHOBI
6a30BUX (GopM.

JInsi BU3HAUEHHSI TUIIB KOMIIOHYBaHHS pllIEHb HEOOXITHUN CTPYKTYpHUUH
aHami3 1 kimacu@ikaiis HaOUIbII XapakTEPHUX EJIEMEHTIB, a 3a TOPAJIKOM IX
po3MiieHHs. st yTBOpeHHs cepii BUPOOIB y Mexax najlbTa-TpaHchopmep
PO3MIISIHYTI TaNbTO(HAMIBIAIBTO), KUJIET, KYPTKa, sIKI KOMITO3UIIIHO BUPIIIEH]
JIBOOIYHUMH.

JIy1st IbOTO 3aCTOCOBAHI TaKi CUCTEMHU TpaHCPOpMAIIii:

- KJAaCHYHa IEpPEeHOCHA CUCTEMa y 3/I0BXK BEPTUKAJIBHOI OCl CUMETii, 110

JI03BOJISIE 30€perTH HE3MIHHUMU METPHUYHI MapaMeTpu popMu;
- CHCTeMH CHMETpii TOMIOHOCTI 3a TNPUHIUNAMH  «CKJIAJIaHHY,
«J10JTaBaHHS-B1IHIMAHHS» Y TOOY/I0BI KOMILIEKTIB.
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[Ipu upoMy enemeHTH, 10 NepeOyBalOTh y BIJHOCMHAX T'€OMETPUYHOI
MO/1IGHOCTI, MOXKYTh MEPEHOCUTHUCH, SIK Y 370BXK OCI CHUMETpii, TaK 1 JA3epKaJIbHO
B1IOOpakaTUCh B TOPU30OHTAIBHUX IUIOMIMHAX. MeETpUYHI MapaMeTpu radapuTiB
dbopMu MOXKYTh 301TBIITYBaTUCH a00 3MEHIITYBATHUCh.

Pi3HOMaHITHICTE ()OpPM Ta KOHCTPYKIIIM KIHOYOTO MaJIbTa MIAMOPSIKOBaHA
CXeMi YJIEHYBaHHS TMOBEPXHI JeTalieil MiIedoBOTO oAsary. OCKUIbKM B MPAKTHUII
KOHCTPYIOBaHHS IIBEHHUX BUPOOIB T€OMETPUUHUM 00’ €KTaM CIYKUTh PO3rOpTKa
IUTOCKOT JleTami. 3a MOKa3HUKaMU €PrOHOMIKHM Ta aHTPOMOMETPii YaCTUHHU OJSTY
MOBUHHI BIMOBIJATH OCHOBHUM IiJIsSTHKaM Tija [3]. BUIinsAtoTh 1STh NUISHOK
TiJIa Ta YaCTUH OJATY, SIKI OOMEXKYIOThCS KOHCTPYKTUBHHMH IOSCAaMHU B JIHIAX
nepexony AUIAHOK Tinma. JliHii mepexoay BH3HAYalOTh Kpid pykaBa Ta HOTO
YJICHYBaHHsI Ta YICHYBAaHHS CTaHy — MOMEPEYHE, MOB30BXKHE.

VY ockoHalleHa cxema pallioHaJIbHUX YICHYBaHb MOBEPXHI TUIa Ta MajibTa
TpaHchopMepa BpaxoBYe JIOTIYHE MOETHAHHS OCHOBHUX KOHCTPYKTUBHHUX YaCTUH
OJIITY 3 OCHOBHUMHU KOHCTPYKTUBHUMH KATETOPISIMH 32 YUCIOM KOHCTPYKTHBHUX
OTBOPIB.

dopMu majgbTa NPUMOMaMU BIIIUICHHS-TIPUEAHAHHS JOIIIFHO BUKOHATH
IIUIIXOM BHUIUICHHS OCHOBHUX KOHCTPYKTHBHHMX 30H YIeHYBaHHS GIrypu Ta
BUJIOBOIO O3HaKoio BupoOy. KommoswuiiitHa TpaHcdopmailisi manbTa MOBHUHHA
BU3HAYUTHCS B3a€EMO3B’SI3KOM TMO3HUIIIA KOHCTPYKTUBHUX TOSCIB 3 KOMIO3HUIIIHHIM
pOo3TalnlyBaHHsIM YWICHYBaHb JJIsl YTBOPEHHSI HOBUX BUPOOIB.

Jlitreparypa
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YK 687
JOCJIIIKEHHA KOHCTPYKTUBHOI'O BUPIHIIEHHSA
TA KOJOPUTY NOAIVIBCBKOI'O KOCTIOMY
1.0. MOPOCJIITI-POMAHYAK, T.A. ITY TAWUJIO
BiHHUIbKHI IHCTUTYT KOHCTPYIOBaHHS OJIATY Ta MiANPUEMHHUIITBA

[TominbchKka BUIIMBKA - OJTHA 3 HAMOUIBIN CKJIQHUX 1 KPACUBHUX HA YKpaiHi.
BumuTy HapoHy COpOUKY MOKHA XapaKTEepPH3yBaTH 3a TAKUMH O3Hakamu [1]:

1) Tun xpotro;

2) TexHiKa BUIIUBKHY, 1i KOJTHOPOBA T'aMa;

3) croci® po3MIIIEHHSIX BUIIHUBKHY.

[loenHaHHs 1HUX O3HAK YTBOPIOE CBOEPITHUN CTWIb BUIIMBOK COPOYKHU
MIEBHOTO CeJla UM PETioHY.

3a TEXHIKOIO BHIIMBKH TIOMITHI Taki 3akoHOMIpHOCTI. COpOYKH KpPOIO
"recTka" BUIIMBAINCH, SK MPaBUJIO, Yy TEXHIIl "numTea", MIEAPO JOTMOBHEHUM
"BuKoNOBaHHAM" Ta '"3epHOBUM BHBOJOM'". Kodip HUTOK MepeBaxHO OUIHIA,
TPAIUIAIOTHCS IOMTOBHEHHS YKOBTOTr0 ab0 OexkeBoro. Copouka kporo "6e3 ycraBku"
BUIIIMBAJIM 3HAYHOK MIPOI0 TEXHIKOW "HU3b', MEepEeBaXXHO YOPHUMH abo
YEpPBOHMMH HUTKAMH YM iX TMO€AHAHHSAM. Take KOJIhOPOBE PIMICHHS 3aETHCS
HaWOUIBII JABHIM.

Y BummBmi CxigHoro Ilogumis mnepeBaxarThb TIE€OMETPHUYHI MOTHUBH
CKJIQJHUX CHOJy4YeHb. MiHiaTiopHa po3poOKa iX CHpaBiisie  BPaKCHHS
JIOPOTOITIHHOT MO3aiKH. /{7151 MOMUTTS OASTY TOIOJISTHA BUKOPUCTOBYBAIIH JUISTHI Ta
KOHOTUISIHI ToJIoTHA. CHpHUSTIMBI YMOBH 4OpHO3eMHOro [loniyuis cTumystoBaiu
BUPOIIYBAaHHS SKICHHUX COPTIB KOHOIUI, a BIATaK 1 BUPOOJICHHS HaWKpalux
KOHOIUISSHUX MOJI0OTeH. KpiM KOHOIIISIHUX, MOIIBChK] CUIBChKI TKaJll BUTOTOBJISUIH
nmoHag 20 BUAIB JUISHUX IIOJOTEH. 3aBISIKH 30aTHOCTI  BOJIOKOH aKTHBHO
crpuiiMaTi GapBHUK, JIJISTHI Ta KOHOTUISIHI TTOJIOTHA IIUPOKO 3aCTOCOBYIOTHCS IS
BUTOTOBJICHHSI BUOIHYACTHX OZSTOBHX TKaHHH [2].

Knacnynoro texnikoro Iloauins € "HU3b" 4OPHOro 1 4EPBOHOTO KOJBOPIB,
AK1 JISITAl0Th TYCTUMHU HAaCUYEHUMHU JiHIAMU. L{g TeXHIKa BUKOHYETHCS 3 BUBOPOTY,
a Ha JMIl, SK HAa HEraTuBl, Ma€ MNPOTUIEKHUN BUIJISAL ILIOAO PO3MIIICHHS
KoJIbopiB. YopHuUii KoJiip OyB JOMIHYHOYUM, 1HOJI JO HBOTO JIOJaBajii TEMHO-
BUIIHEBUI a00 Yy YEpBOHO-YOPHY raMy BKJIIOUYAJIH KOBTUM YU 3€JICHUM.

Oco0uBO BM1JIO BUIIMBAJIBHUIIl BUKOPUCTOBYBAJIM O1JI€ TJIO MOJOTHA, 1110
CTa€ MMOBHONPABHUM €JIEMEHTOM OpHaMeHTY. [IIupoko BUKOPUCTOBYIOTh MEPEIKKHU
YOpHOTO, O1710Tr0, CHHBOTO KOJHOPIB, @ TaKOX IIBH TOBEPXHEBOIO IIIHUTTS:
"mramiBky", "cTeOHIBKY", $Ki, MOB NaBYTHHHS, 3 €IHYIOTb y €JIUHE IIiIe
KOMITO3HIIIT OpPHAMEHTIB 1 BHOCSTH JOJNATKOBHM XyHoxkHIM edekT. OcoOamBo
IMikaBa Mepexka 'mabak", 10 BHUKOHYEThCA SCKPABHUMH, KOHTPACTHUMU
KOJIbOpaMH: JKOBTHM, 3eJeHHM, OuTMM. OCKUIBKH TCOMETPHYHI OpHAMEHTH,
BUKOHAHHI "HU3310", 3aBXIM KPYMHUX (OpPM 3 MIUIHHO 3alTUTHUM TJIOM, IS iX
MOJICTIICHHS] 3aCTOCOBYIOTH y BuIIMBLI "kadacop", abo "moBepxHHUIo".
OpHaMeHTH Xk L1€i TEXHIKM BUTPUMaHI B 3€J€HUX, CIpUX, OXpUCTUX OapBax. Bonu
CTBOPIOIOTH BPa)KEHHS JIETKOCTI, MYHKTUPHOTO MEPEXTIHHS CHOKIHHOTO KOJIbOPY
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[3]. "TloB3mOBXkHS HU3BL" JUII BUKOHAHHS «IIOB3IOBXKHS HU3b» BHUKOPHUCTOBYIOTH
YOpPHUHM KOJIIp, MIJCUICHUN 4epBOHUM. BUKOHYIOTH II0 TEXHIKY OJIHOYACHO Ha
BCIO JIOBXKHUHY Yy30pYy, IapajelbHUMH CTiOKaM crpaBa HajiBO, MOAIOHO JI0 IIIBIB
"yriepen roaky", "3aHuzyBaHHs".

"Tonepeyra Hu3b". [i BHUIIMBAIOTH OJHUM KOJBOPOM — UYOPHHUM abo
yepBoHuUM. [liciig 3aKkiHUEHHS OCHOBHOTO Y30py BBOJSTH JOJATKOBI KOJIOPH
TEXHIKOIO T1aab. YopHy "HU3B" JOMOBHIOIOTH YEPBOHUMH, CHUHIMH, 3€JICHUMH,
YKOBTUMHU HUTKAM; YEPBOHY K YOPBOHUMH, CHHIMU, 3€TICHUMH, 5)KOBTHUMH.

ETtHOrpadiuni 0co01MBOCTI ICTOPUKO-KYIBTYPHUX PaioHIB YKpaiHU B OJI5131
MPOSIBISIOTHCA B CHIIYETI KPOIO, OKPEMHX YaCTHHAX OJATY, CIocoOax iX HOCIHHS,
KOJIPHOMY JeKOpi, mpuKpacax. HaiOimblm THUIIOBHHA KOMIUIEKC TPaAMIIIITHOTO
yKpaiHChbKOoro kocTiomy moOyTyBaB y Cepennbomy IlomHinmpoB’i, 9acTKOBO
3axorunoroun paiionu I[omices, Cnoboxanmunau ta [Hoguuis. Koctiom Mae 6e3miy
JIOKaJIbHUX BapiaHTIB, aje OOOB’SI3KOBUM E€JIEMEHTOM € COpOYKa, SKy IIWIH 3
KOHOIUISTHOTO a00 JUISHOTO TOJOTHA. 3a KOJIbOPOBOK TaMOK0 BHUIIMBKA
YKPaTHCBKUX COPOYOK TMOJIISETHCA HA OJIHOKOJIPHI, JBOKOJIPHI 1 MOJIXPOMHI.
[lepuri xapaxtepni s YepuiriBmuuau 1 [lonTaBmuHM, TOMIXPOMHI — ISt
3axigHoro Ilonims 1 Kapnar, aBokomipHi — nepeBakHO a1 KuiBiyHu 1 Ok
yactudil [Tomins.

Jlireparypa
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JIn6ias, 2002 — 160c.
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VK 687.1
PO3POBJIEHHSI ABTOPCBKOI KOJIEKIIIT
3 BUKOPUCTAHHAM JEKOPATUBHOI'O O3/1I0bJIEHHSA TKAHUHU
JI. B. KPACHIOK, M. B. MATPODAMJIO
XMeNbHUIIBKUN HAIIIOHATIBHUN YHIBEPCUTET

OaHMM 13 YHIKQJIbHUX SIBUII B YKpPAiHCBKOMY HApOIHOMY MHCTEITBI €
pyuHa BHuOiiika, ska HaOyJa MOMYJIAPHOCTI y HaIIIi JIHI.

TexHnika BUTOTOBJICHHs BuOiiiku [1] Oyna BuHaiieHa y MepIIoMy CTOJITTI
Haloi epu. Y LUIOMYy X IIMPOKE PO3MOBCIOMKEHHS TEXHOJIOT1i BUTOTOBJICHHS
BuOiiiku B Ykpaini garyerbesa XII-XIII cr.

TpamumiitHo, Bubiiika (Halilika, MaTbOBaHKA) - L€ JCKOPYBaHHS TKAaHUHU
NUIAXOM JIPYKY Ha TIOJOTHI PI3HOMAHITHUX BI3EpYHKIB 1 OpPHAMEHTIB 3a
JIOTIOMOTOI0  CHEIlajbHUX Pi3b0JIeHUX JOMIOK, (GopM, naepeB’sHux kimme. Ls
TexHika Oyla momyJjspHa cepei OiTHOTO CLILCHKOrO HacelleHHd YkpaiHu. Bona
J03BOJIsUIa 3pOOUTH TKAHUHY, CX0XKY Ha (paOpuyHy, HAHECTH OYyIb-SIKUH MAaIIOHOK
MEHII TPYJIOMICTKMM CIIOCOOOM HIXK, HANpPUKIAJ, BHILIMWBKA, IO 3HAYHO
HOJIETIYBAJIO TPaL0 KIHOK. 3 4acoM BHOIMKa BTpaTHiIa CBOIO IONYJISAPHICTh
yepe3 MOIIUPEHHs CIOco0IB MPOMHUCIOBOIO AEKOpYBaHHS TKaHWHM. [Ipu npomy
BOHA 1 JJOCI IIMPOKO BUKOPHUCTOBYETHCSA HAa CXOl.

HalinmommpeHini TEXHIKM PY4YHOTO BUTOTOBJIEHHS BHOIMYAHUX TKAHUH —
3BEpXHE 1 KyOOBe BUOMBaHHA. 3BepXHE BUOMBAHHS MOJIATAJIO B TOMY, IO CIIOYATKY
dapbu posthpanu Ha oiii 3 HaciHHSA JboHY. OIil0 JOBro BHUBaprOBaiu, HI00
OpHAMEHTaJIbHI BIJIONTKHM Ha TOJOTHI Oynu 4mcTi, 0e3 3ariky. IIpuroromieny
dbapOy HaHOCHUIM Ha PI3BOJICHY MOLIKY, PO3THUPAIM TO BCiM ii TJIOmMHI Ta
OPUTHUCKAIM [0 TYrO HATATHEHOTO MOJOTHa. Jlaimi TKaHWHY pO3BIIIYBaIH 7S
IPOCYIITyBaHHS.

Ky6oBa Texnika BUOMBaHHS 30BCIM iHIIA. Tak, /uisi OTpUMaHHs HEOOX1THOTO
BI3EPYHKY Ha CIellialibHI pPi3b0JIEH] JOUIKM HAHOCWJIM BamHo. BinOuBImmM Takum
TpadapeToM MaIIOHKHU, TKaHUHY QapOyBaiu y Ooukax «kybax». B pe3ynbTaTi ycs
TKaHWHa 3adapOoByBasiachb, a BKPUTHUWA BalmHOM OpPHAMEHT 3aJIMILABCS
He3abapsiieHuM. [10TiM MOJIOTHO BIAMOYYBAIIM — «BIJIKBAILIyBaJIM» B PO3YMHAX, 110
3HIMAIOTh BaIlHO, BUCYIIYBaJIM 1 mpacyBayid. Taka BuOiiika Maja 3a0apBiieHE TJIO
Ta OpPHAMEHTAJIbHI MOTHUBHU MTPUPOTHOTO KOJIHOPY TKAaHUHH.

Sk 3aznauae JI. baiiOyna [2], opHameHTarisi BUOMBHUX JOIIOK Ta KOJIp
Oynu ocHOBHMMHU (aKTOpaMu y CTBOPEHHI XYIOXKHbOTO TBOpYy. [omku Oynu
BUTOTOBJICHI 3 JIepeBUHM Ipyii abo nunu. Crovyatky Hamivail KOHTYpH PUCYHKa
OJIIBLIEM, a TMOTIM pi3ajM JOLIKY CIEUiaJbHUMH PI3LUAMHU, SKI BUTOTOBJISUIA caMmi
MaNCTpU 4M KymyBaJid y pi3bOspiB. i BUOIMKKM B OCHOBHOMY 3aCTOCOBYBAIU
HaTypajbHl OapBHUKH. Tak, (apOM YOPHOIrO KOJBOPY BUTOTOBIISLIM 13 Caxi
XBOMHOI JIEPEBUHU, CHHBOTO — 13 CyMIIl HACTOIO 1HJIUTO 1 CBHHIIEBOTO Olmia,
KOPUYHEBOTO — 13 CyMiIlll BOXPHU Ta CBUHIIIO.
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Puc. 1. ETanu 03100/1eHH BHOiIKO0IO

[3 BUKOpUCTaHHSIM TEXHOJOrIi JIEKOPATUBHOIO O3700JEHHS TKAaHUH
BUOIWKOIO PO3pPOOJCHO aBTOPCHKY KOJEKII0 Mg AeBi3oM «EKO-KOIOPHUTY.
JlxkepenoM  CTBOPEHHsSI MoOJieJel  KOJIEKIIi cTajla HEMOBTOpHAa MpHUpPOJa
Kapnatcekux Tip. | ToMy 3a 0CHOBY Tipu CTBOpEHHI BUOiKK OyJin B3ATI MPUPOAHI
dbopmu pocnuH (LIIUIIKK, JUCTOUYKH 1y0a, >KOJMyJl Ta TUIKKM JIEPEB), a TaKOX
npeacraBHukd ¢ayHu (ojieHi Ta BenMmeni). Ha mepmmomy ertami BHKOHYBalach
CTHITI3AIS JPKEpEN TBOPYOCTI, TOOTO MpeACTaBIEHHS iX y OUIBII CIPOIICHUX
dbopmax (puc. 1). Jlaai Ha OCHOB1 CTUJII30BAaHUX MAIOHKIB BPYYHY 3a JJOIIOMOTOO
CHEIIaIbHUX PI3IIB pI3aMCh INTAaMIM 13 JepeBa (SUIMHU), HA SIKE HAHOCUJIACH
akpuioBa ¢apOa. BitOuTku HaHOCUIIM Ha TTOTIEPETHBO PO3KPOEHI JIeTal, SIK1 MiCIIs
[ILOTO BUCYIIyBaIU 24 TOJ, JUIS 3aKPIIJICHHS IPUIIPACOBYBAJIH TapsayOr0 MPACKOI0
13 BUBOPOTHOTO OOKY.

Ha puc. 2 mnpeacraBieni mopem kojekiii «Exo-komoput» (aBTOpH
Matpodaitnio Mapis ta I'ynna fpocnaa), sika npuiiMana y4acTb B KOHKYpCI
«Astorpad» i 3aiiHsana nepiie Miciie B HoMiHaiii Neo.

Puc. 2. Mopgeui konekuisi «KExo-kosopur»

Jlitreparypa
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"VkpaiHcbke ceno" - Pexxum poctyiy : €tno-selo.com.ua — Ha3Ba 3 eKpaHy.

81



Pecypcosbepizaroui mexHonozii ne2xkoi, mexcmunsHoi i xapuoeoi npomucaoeocmi

Y]IK 687.004
JOCIIIKEHHSA 3SMIHUA KOJIBOPY TKAHUHMA ITICJISA ITPAHHSA
I. O. BACOPHOBA, B.O. KOBEPYUVYK
XMeNbHUIIbKUN HalllOHAIBHUHN YHIBEPCUTET

BusHaueHHs1 3MiHU KOJIbOPY TKAHUHHM TICISI MIPaHHS € 0COOIMBO BaXKIMBUM
JUTSL TUTSYOTO OJISTY, SIKUUA CUIIbHO 3a0pYIHIOEThCA Yy Tpolieci ekcruryaTaiii. s
JOCIIKEHHSI O0paHO AWTSIYY KYypTKY i JIBYMHKU SICEJIBHOI TPYIH, SIKY
BUTOTOBJICHO 3 0OJIOH1€BOT TKaHWHU, apTHKyN1 L790, BupoOHuk ““/[rocno Mimki”,
Kuraii [1]. KypTKy BUTOTOBIIEHO 3 TKAHHHH TPbOX Pi3HUX KOJILOPIB: YEPBOHOTO —
3025, ciporo — 8601, cBitno-ciporo — 8003. Tkanuna mae ceprudikatr Oeko-Tex
100 Class 111, 1o miarBepaKy€e BiAMOBIAHICTh €BPONEHCHKUM HOPMaM €KOJOTTIHOT
Ta Tiri€HIYHOT Oe3MeKH JJI BEPXHBOTo oJsry [2].

AKTyaJIbHICTh JOCHIPKEHHSI MIATBEP/P)KEHA BIJCYTHICTIO JIaHUX CTOCOBHO
3MIHU KOJIbOPY TKAHWHU KYPTKHU JJisl JIBUMHKH sicebHOI rpynu (aptukyin L790,
dipma-BupoOHuK “/Irocio Minki”, Kutait) miciist nmpaHHs y MalllMHaX-aBTOMaTaX.

Bigomi Ha CBOrojHI METOAM BHU3HAYCHHS 3MIHM KOJBOPY TKAaHUH
nependayaroTh MOPIBHSAHHS KOJIbOPY IMICHS MPaHHS 3 €TaJOHOM (TOOTO TKAaHMHOIO
no mnpanHd). [Ipore, BUKOpHCTaHHS UBOro MeToay yckiaaHeHe. Came Tomy,
HEOOXITHO BUKOPUCTOBYBATH OO ’€KTMBHHMI METOJ, BHU3HAUYECHHS MapaMeTpiB
KOJIbOPIB IUTACKUX 00'€KTiB, 3anpornoHoBanuii Ha kadeapi TKIIB [3, 4].

3riIHO 3 METOJMKOI0 BH3HAYCHHS KOJBOPIB TMOJAIBINEC JOCHIIKCHHS
MPOBOJIATHh, BUKOPUCTOBYIOUM BIpTyasibHI KOMIi 300pakeHb MpoO MIiCis MpaHHS.
3anponoHOBaHe aBTOpPaMU METOJUKH ClielliaibHe nporpaMue 3ade3neueHHss GIMP
MoKke 3ailicHIoBaTH BuMiproBaHHs RGB (red, green, blue) mapameTpiB KOJBOpIB y
IMKCENAX, BIJCOTKAX 1 KOJAX.

[Ipanns Buxonano y mpanbhiii mammui INDESIT E2SC 2150W. O6pano
PEXUM IPAHHS AJI1 KOJBOPOBOTO OJISTY, TEMIIEpATYpa NPajbHOI CyMillll (TOPOLIOK
Ariel aBromar Color Touch i Boxa) nopismioBana 30°C, pexunm Bimkumanas 2000
00/xB. KinbkicTh 1IuKIIiB IpaHHs qopiBHIOBana 20 pasiB. O1iHKy npo0 MpoBOAMIN
MICJISl KOJKHOTO TIPaHHS 3 BUKOPUCTAHHIM OINTHUKO-CKaHYH4oro mpuctporo (Epson
Perfection V370 Photo).

300paxkeHHsT mMpoO 10 1 Miciasl MpaHHS MIATBEPAWIIO, IO 3MIHY KOJbOPY
NPaKTHYHO HEMOXXJIMBO CHOPUHHATH oOpraHonentudHo. OCKigbKM HaBeACHI
BIpTyasibHI Komii mpo0 10 mpaHHs 1 micast 20 MUKITIB MPaHHS BaXKKO PO3PIZHUTH,
0COONMMBO PI3HUIIO MDK mnpomMibkHUME mpobamu (19 1 20 nwmxmm). Ilpote,
3alPOMOHOBAHUN METOJ JIO3BOJISIE YITKO BU3HAYMTH PIZHUIIIO MIXK 3pa3KoM [0
npaHHs 1 3pa3koM micis npadHs. [Ipo 1e cBigyaTth HaBelleHI mapaMeTpyu KOJbOpPIB
RGB mopemi, (puc. 1-3).
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[Tapamerpu RGB

[Tapamerpu RGB

[Tapamerpu RGB
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KinbkicTs UKITIB TpaHHS
Puc. 1. I'pagik xocaigxeHHs 3MiHN KOJIbOPY YePBOHOI TKAHMHHU MiCJIA NPAHHS
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KinpkicTb HUKIIB MpaHHS
Puc. 2. I'pagik gocaigxeHHs 3MiHU K0JIbOPY Cipoi TKAHNHU IicJIAA NPAHHS

225
200
175
150
125 —R
100 —G

75 B

50

25

0
01234567 891011121314151617181920

KinbKicTh IUKIIIB TpaHHS

Puc. 3. I'pagik gociigkeHHs 3MiHN KOJIbOPY CBIiTJIO-Cipoi TKAHUHH MicJIsi MPAHHS
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[TouaTkoBI Ta KIHIIEBI J1aH1, a TAKOXK CEPEIHIN MOKAa3HUK 3MIHU MapaMeTpiB
RGB naBeneno y tabmumi 1.

Taoauus 1 — IlopiBHsJbHA XapakTepucTuka 3MiHM napamerpiB RGB koabopy
TKAHWHM 10 i MicJIsl MPaHHA

Komip TkanmHwy, CruanoBa Micis 20 ; Pis Cepenniit
aptuxya L790, BupoOHHK A o npanHs UL 20 U HAIVL ) 1 okasHuk sMinm
“rocno Minki”, Kurait KOIbOpY [1patis [TOKA3HIIKIB napameTpiB
R 123 156 33
uepBoHui - 3025 G 2 24 22 26,67
B 3 28 25
R 97 122 25
cipuii - 8601 G 81 104 23 24,33
B 94 119 25
R 187 210 23
cBiTiIO-cipuii - 8003 G 186 208 22 23,00
B 196 220 24

['pacdixku pocmipkeHHs ToOKazaiud 30uUTbLIeHHs ycix mapamerpiB RGB y
pe3ynbTari npaHHs. ToOTo, KOJip CTaB CBITIIIIUM, OCKUIBKHA OLJIOMY KOJIBOPY
BiamoBigaroTh napamerpu RGB 255,255,255, a wopromy - RGB 0,0,0. HaiiGiab1e
3MIHIOE CepEeIHIN MOKa3HUK MapaMeTpiB KOIbOPY TKaHWHA yepBoHa - 3025 (maibxe
Ha 27), HaliMeHIIle TKaHWHA cBIiTIIO-cipa - 8003 (Ha 23), TkanuHa ciporo — 8601
KOJIbopy (Ha 24), sika 3aiiMae TPOMIXKHE MOJIOKEHHsI. 3HEOApPBIICHHS YEPBOHOTO
KOJIBOPY MOHA MOSCHUTHA MEHIIOK CTIMKICTIO OapBHUKA Y MOPIBHIHHI 3 YOPHUM
OapBHHUKOM, SIKMIl BUKOPUCTOBYIOTH JIJIsl 3a0apBIICHHS TKAaHWHU Y CIpUid Ta CBITJIO-
cipuii konbopu. [lomanpiry craOutizamito MpPOIECYy MOXHA MOSICHUTH THUM, LIO
BUMHBAHHS OapBHHUKA YCKJIQTHIOETHCS 3 KOKHUM ITUKJIOM TTpaHHS.

Jlitreparypa
1. Texctumis. TkanuHa 6omoHieBa “/{rocrio Minki”. Kuraii / [EnexkrponHmii
pecypc]. Pexum JOCTYTY: https://www.tkani-textiliya.ru/tkani-dlya-

odezhdi/naznachenie/kurtochno-plaschevie/plaschevaya-dyuspo-milki-22-22

2. Standart 100 by Oeko-Tex / [Enextponnuii pecypc]. Pexxum moctymy:
https://www.oeko-tex.com/ru/business/certifications_and_services/ots 100/ots

3. 3acopuoBa [.O. Po3poOka mporecy 03700J€HHS BHIIMBKOK KIHOUHUX
KOCTIOMIB 3 ypaxyBaHHSIM YKPaiHCHKWUX HAPOJIHUX TPAJHUIIINA: JWC. ... KaHJ. TEXH.
Hayk: 05.18.19 / 3acopnoBa Ipuna OnekcanapiBHa. - XM., 2012. — 205 c.

4. 3acopnoB O.C. Po3poOka MEeTOy 1 OIliHKa TEIIO3aXUCHUX BIACTUBOCTEH
MarepiaiiB s CHEenojaary: nuc. ... kauja. TexH. Hayk: 05.02.01 / 3acopHoB
Onekcanap Cepriiiosuu. - K., 2004. — 262 c.
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YK 687.016.5
JOCJIII)KEHHSI CUMBO.JII3MY IIPU CTBOPEHHI KOJIEKIIIT
KIHOYOTI'O O4ATY A AEBI3ZOM «IIAJIEKTUKA BYTTSD»
JI. O. CEMEHUYIKOBA, M. O. KY3HELIOBA, O. M. TPOsH
XMeNbHUAIIPKUN HAI[lIOHATBHUN YHIBEPCUTET

CuMBOJII3M — XapakTepHa pHca, fKa CYIMPOBOKYE JIIOJCTBO MPOTITOM
TpUBAJIOl 1CTOpIi HWOTr0 PO3BUTKY. SIK Te’is y MHCTEUTBI, CHUMBOJI3M BUHHUK
Hanpukinii XIX cropiuds, ajge 1 ChOTOJHI 3HAYCHHS CHUMBOJIY JIMIIAETHCS HE
TIJIBKM BU3HAYHUM Ta YaCOM HaBITh JACTEPMIHYIOUMM, CAKPAIbHUM Yy (OpMYyBaHHI
KOKHOI ~KyJIBTYPH OKpeMO, Tak 1 Yyci€el CBITOBOi KyJbTYpPH 3arajiom.
[TinTBep/PKEHHSAM TOMY € Takl SIBUINA, SK HAsSBHICTh TOTEMIB PI3HUX IIJIEMEH,
dbeTumm3My, MOKJIOHIHHS 1J10J1aM, 1IKOHaM, 0oram, borosi, Mi¢oJIOTIYHUM iCTOTaM,
OCOOUCTOCTSM, MOJITUYHUM MapTisiIM Ta MOJITUYHUM Jiepam, 11€0J0T1sIM TOLIO —
Oynp-sikuM oOpaszam, sIKI MarOTh 3HAYEHHS Y IMIJCBIAOMOCTI KOHKPETHOI
0COOHMCTOCTI Ta TPYII JItOJeH, HapoiB, HaIli, roacTBa [1].

JleTepMiHytO4a pOJIb CUMBOJIY B PO3BUTKY OCOOMCTOCTI Ta KYJIbTYPH JABHO
JoBeZieHa TcuxojoriyHuMu Haykamu. 3okpema K. FOHr BHBIB Take MOHSTTS, SK
apxeTun — mpaoOpa3, mepBicHa imed abo Qopma, sika € BU3HAYAIBHOIO IS
NOBEIiHKY Jrosiel [2]. Y Toil yac aHaIITUYHA TICHXOJIOTIS TAKPECITIOE apXETHIT SIK
dbyHIaMeHTaJIbHE SBUIIE B CHPUUHSTTI JIIOAUHU. | caMe 00pa3HICTh Ta CUMBOJI3M €
MPOBIJHUMU O3HAKaMHU apXeTHITy, a 1€, Y CBOIO 4Yepry, MiATBEPIKYE HEPO3PUBHUMN
3B’S130K MI>K CHMBOJIOM Ta OCOOMCTICTIO, JIe CUMBOJI — 3aci0 cpuiHsTTS [3].

3 iHmoro OOKy CHMBOJI MOXXHa Ha3BaTH OJWHUIICIO TBOPUYOCTI, aJKe
TBOPYICTH € MPOIECOM BTUIEHHS 00pa3zy B MaTepiro, ce0TO CTBOPEHHS CUMBOITY. 3
1HIIoro OOKy 3aco00M Tmepeaadl TBOPUYOCTI BHUCTYIAIOTh TaKOXK CHUMBOJIM a0o0
oOpa3zu. Buxozasuu 3 11p0ro, Hab1p 00pa3iB, CAMBOIIB, IKU YTBOPIOE KOMIIO3UIIIIO,
CYKyNmHO (OpMYy€ BJIACHE MPOIYKT TBOPUOCTI, TOOTO TaKk caMO CUMBOJ abo 00pas3.
TyT 3HOBY X CTHKAa€EMOCS 3 AETEPMiHYIOUOIO BIACTUBICTIO CUMBOJY, ajie BXKE HE B
AKOCT1 3ac00y CHpUUHATTA, a crnocoOy mepenayi iHdopmanii. Taka BIacTUBICTh
BU3HAYAETHCS 3/IaTHICTIO CHMBOJYy JO Tepenayl TPOMI3IAKUX 1/ Ta BEITUKHUX
3Hau€Hb. 30KpeMa, BIAOMHI cUMBOJ [Hb-SIHBb yocoOm0€e y co01 [ianeKTHUYHy
npupony Oyrrs [4].

TBopue ompaifoBaHHS CUMBOJII3MY, SIK JDKEpesa TBOPYOCTI, J03BOJIHIIO
CTBOPHUTH KOJICKIIIIO KIHOUOTO OJATY Mif JIeBizoM «JliaiekTuka OyTTs», AKa cTana
¢inanmicrom BceykpaiHChKOro KOHKYpCy MOJIOAMX Au3aiiHepiB oxasry «bapsu-
[Moainnsa-2017» (puc. 1).

ABTOpPCHKHI TBOPUMH 33a]IyM BJAJIOCA MEpelaTH 3a JOMOMOIOI0 CYKYITHOCTI
PI3HUX KOMIIO3ULIMHKUX TpuitoMiB. OCHOBHMM 3aCO00M BUPAKEHHS 17€1 BUCTYIIA€
0371001eHHST BUPOOIB KOJEKINT Y BUIJISIII CUMBOJIIKH, SIKE€ BIAJOCS BTUIUTH HE
TITBKK 33 JIOMOMOro rpadiyHOro, a W KOHCTPYKTUBHOTO BHUPIIICHHS.
AcumeTpuyHO MOOYJOBaHI OKpeMi MOJENIl OJAry B CYKYITHOCTI CTBOPIOIOTH
UTICHY TapMOHIMHY KoMIo3ullito. /o ckiamy KoJjekiii BXOASTh KakeTu, 0J1y3Hu,
CHIJHMULI, IITaHU, CYKHS Ta KOMOIHE30H 3 BEJIUKOIO KIJIbKICTIO KOHCTPYKTHUBHHUX
pimnenb. [Ipu3HadyeHHs KOJEKIlii OJHO3HAYHO HE € TIOBCSKIACHHUM.
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Puc. 1. KoJsekuist skiHO40r0 oasry mix aeBizom «/lianexkTuka 0yrra»

Oxkpemi Mojeni KOJCKII MOXHA BIIHECTH JI0 OJATY CBSITKOBOTO
MpU3HAYEHHS, OJHAK caMa KOJICKIlsI MOXKe ce0e MpOSsBIATU Ha PI3HOMAHITHHUX
3axojax (KOHKypcax, (ecTuBaisIX TOMIO) 13 BIAMNOBIIHUMH TEeMaTUYHUMU
3alyMKaMH.

TakuM YMHOM, CUMBOJI3M SIK OCHOBHE TBOpYE JXKEPEJIO KOMIO3HUIIIITHOTO
BUPIIIECHHS KOJEKIIi 0Ty MmiJ AeBi3oM «JlianexkTuka OyTTs», HaJla€ MOXKIUBICTh
BKJIACTU y pPOOOTYy HE JIMIIE ECTETHKY, MPUTAMaHHYy CHUMBOJII3MOBI, 3 HOro
3araJIKOBICTIO, ajleé W CEHC, M0 OXOIUTFOE TOHKI IPOOJIEMH CITiBBIAHOIICHHS
CBITOOYJIOBM Ta CBITOTJIAMY, JIIOAUHU 1 KOCMOCY, CBIJOMOTO W MIJACBIAOMOTO —
yChOTO, 110 HAMOBHIOE Ta pyXa€ Ied CBIT y MOCTIWHIN TlaJeKTUYHINA B3a€MOJIIi,
TAM CaMHUM 3MYINYIOYHM TJsjada MEeperHSATHCS OE3MEKHOI0 TIMOWHOIO iXHBOTO
yCTpOIo, ycTporo Beecnity.

Jliteparypa

1. TlomitonoriuHa eHumkionexdiss : HaB4. nmociOHuk / A. O. Kapacesuu,
JI. C. lTIaukoBchka. — Ymans: @OII XKostuit O. O., 2016. — 478 c.

2. HOur K. T'. Jlronuna ta ii cumBonu / K. I'. FOur. — Cankr-IletepOypr:
b. C. K., 1996. - 451c.

3. TloBHa eHIMKIIONENISI CHMBOJIB BiJl IIYMEPCHKOI MHCEMHOCTI 0
peniriitnoi cumBoutiku / [Enexkrponnuit pecypc]. — Pexum goctymy: http://the-
symbol.ru/ (nata 3Beprenns 22.10.2017).

4. Kymnep JIx. Enuuknonenis cumBoiiB / Jx Kymep — M. 1995. — 226¢.
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VJIK 687.1
BUKOPUCTAHHS HATYPAJIBHUX MATEPIAJIIB
B CTBOPEHHI XYJ0KHbOI KOJIEKIIII
J.B.I'YHJA, JI. B. KPACHIOK
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

Hatypanbnich — ayxe nonynsapuuii TepMmin XXI cropiuus. [ e muBHO, amxe
13 MIBUJIKOIO YpOaHi3aIli€r0 MU MOYMHAEMO IIHYBATH yCE MPUPOTHE, TPAIUIIIMHE Ta
pykotBopHe. lle yocoOmioe yHIKanbHICTh, HEMOBTOPHICTH Ta KOPHUCHICTH
MPOIYKTY.

"bio", "eko", "opranik"... I{i MOJHI cloBa ChOrOAHI y BCIX Ha ciyxy. Ha
3axoni 11e1 HaTypaJbHOCTI 1 €KOJIOTIYHOCTI CTalld monyJisipHumu 1ie y 1980-x. ¥V
KpaiHax 3 BUCOKHUM PIBHEM KUTTS 1 3 JaBHBOIO TPAJUIIEI0 TypOOTH MPO JAOBKIIUIS
€KOJIOTIYHO YUCTUH ofsr, MeOJi, Irpalllku, MUIOYl 3aCO0M BUOUPAIOTH BXKE IMpak-
TUYHO BCl, XTO MOe€ €001 11€ 103BoJuTH. Ta i y HaC MPUXUILHUKIB HATYypaJIbHUX 1
Oe3mneyHux TOBapiB cTae Bce OinbIie [1].

Ctuinp B 01131 — CHHOHIM 0€3/I0raHHOCTI Y BCbOMY. Y CTBOPEHH1 CTUIILHOTO
oOpazy npiOHuilb He OyBae. BuOpaTu mpocTto Jopory pid — IbOrO 3amalio.
HeoOxigna rapmodis: ¢opM, koiabopy, (axtypu TKanuH. Knacuka xaHpy —
HaTypajbHI TKAHWHU. Y HUX Kpaca, 3J0pOB's, 1/IeajbHl CHOKMBYI BIACTUBOCTI —
M0 BCIX MO3UIIAX MaTepiajiv, BUTOTOBJICHI HAa OCHOBI HaTypajJbHOIO BOJIOKHA,
JAUPYIOTh HaJl CHHTETUYHUMU aJIbTEePHATUBAMH, SIKi, 00pa3HO Ka)XXydH, K 3UMOBE
COHIIE — CBITATH, aJI€ HE TPIIOTh.

Ane Oarato JrOJed MOXYTh TMOAyMaTH, IO TaKUM OJSIT HYIHUA U
HerioMiTHUH. I{e 30BciM He Tak. Maibke Bci cydacHI MOAHI OyJIMHKH BIIJIAIOTh
nepeBary eko-pedyam. A sIKIIO 3 €0 KOJISKIIIEIO MPaIfoBaB B1IOMUN BChOMY CBITY
OpeH, TO HAaBPS Y1 MOXKHA BBAXKATH TaKy Pid HE aKTyaJIbHOIO.

Takuit omsar He 3aBAae KOMHOI IMMKOAWM Tpupoal. Bces cupoBuHa
3aroTOBIIIOETHCS, 0€3 M00ABOK, SKI HE MIKOJAATH MPUPOl 1 MPOXOAUTH PYUHY
00poOKy, TOMY 4acTo iX Ha3UBaIOTh PEYaMH PYYHOI POOOTH.

Crunp exko 0yB crBopenuid Jlingoro Jlaynnepmuik. B 2002 BoHa Bmepie
npeacTaBuiIa 1€l CTUIb Ha CBITOBUX MoOKazax. CHiloM 3a HEl, 3aMOBJICHHSIM
olsIry py4HOi poOoTu, 3amikaBwiucs Jx. Apmani, Cremnna Makkapthi, Cr.
bekxeM, a motim 1 BcecBiTHBO Bigomi Openau: H&M, Lacoste, levi’s, Gap, Zara,
Tommy Hilfiger.

[Tepepaxyemo nesiki pucH, 1o BijoOpakatoTh €KO-MOY:

Buxmtouno HatypanbHi MaTtepianm. OIsir CTBOPIOETHCS 3 JIbOHY, IMOBKY,
0aBOBHU, BOBHU. AKTyaJlbHUMU € XYTpO 1 MIKipa, MPOTE BapTO OpaTH 10 yBaru, mio
3aXMCHUKH MPUPOIU HE 3aI0BOJICHI IIUM 1 BBaXKaIOTh, IO Bij MOMIOHMX MaTepialiB
ciaig BigMoButTHcs. OmHO3HAYHO MOKHA CKa3aTH, IO B €KO-0[5131 HEMAE MICIIS
CUHTETUYHHUM MaTepiajiaM 1 ITYYHUM TKaHUHAM.

Exo-npuaTH. 3BHYaliHO — 1€ KBITKOBI MaJIFOHKH, 300pakKeHHs NEpeB 1
TBAapUH, POCIUH, KOMaX, MTaxiB, TOOTO MPUPOJIHUX 00’ €KTIB.

"
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BinbHuit kpiii ogsary. Y KOJEKIISX MOJEIbEPIB BAXKKO 3HANTH 00Israroyl Ta
HekoM@opTHI BupoOu. s Bcix (acoHIB XapaKTepHUM € BUIBHUN Kpiid, 10 HE
oOMeXy€e pyXH 1 103BOJIsIE KOM(MOPTHO BITUYBATH ce0€ B TAKOMY OJISA31.

[Ipupoani koapopu 1 BIATIHKU. [Ipu CTBOpEHHI BUKOPUCTOBYIOTHCS
BUKIJIIOYHO TPHUPOJHI KOJHOpU 1 OApPBHUKH, IO J03BOJIAIOTH OyTH OJMKYEe 0
HIPUPOJIH.

HatypanbHi akcecyapu Ta B3yTTa. KoMImiekTtu opsry JONOBHIOIOTHCS
MpPUKpAacaMy 1 akcecyapaMmu 3 MPUPOJHUX MaTepiaiiB — JepeBa, KaMiHHS, IIKIPH.
Ha Horm onsiraeTscst HaTypasibHE B3YTTSI.

Minimym nosnimepiB. @ypHITYpa Ta HUTKUA BUKIIOYHO HATypasbHI.

Bucoka mina. Exo-omar moxke OyTH TUIBKH JOPOTHUM, OCKUIBKH MPOTSITOM
YChOTO IHKITY BiJl BUOOpPY Miclis, e OyJe BUPOIILYBAaTUCA MaTepian 10 MOIIUTTS
OCTaHHBOTO T'YA3UKA MOTPIOCH pETANBHUN AOTIIA 1 KOHTPOJIb.

Ha ocHOBI Bulle mnepepaxoBaHUX PUC E€KO-MOJU CTBOPEHO aBTOPCBHKY
KoJekmiro mijg  HazBow  “Exo-xomoputr”  (aBtopu: [I'ynmma . B. Ta
Martpodaitno M. B.) npeacrasieHo Ha puc. 1. ACOPTUMEHT OASTY BUTOTOBIICHUN 3
HATYpaJIbHOTO JIbOHY, CYMKH 3 0aBOBHM, aKCECyapH 3 HaTypalbHOI ILIKIpU Ta
4acTKOBO JiepeBa. JloTpruMaHo BUIBHUM Kpiil OASTY Ta MPUPOIHI BIATIHKY TKAHUH.
I romoBHa 0cCOOMMBICTH KOJEKINi BIACHOPYY 3pOOJIEHI NPUHTH 32 JIICOBUMH
MOTHBaMH.

Puc. 1. ABTopcbka koseknisa “Exo-kosiopur”

OTxe, BOATATUCS KPaCUBO, KOM(POPTHO 1 HATYpaIbHO O€3 MIKOAU JOBKIJUTIO
MOHa, maidpaBim coli Mo AyXy CTUJIb, SIKOMY XapaKTepHI BHIIE IepepaxoBaHi
pucH. TakuMu CTHIIAMU € O0XO-IIIKK, KaHTP1, pyCTUKAIbHUHN, €KOJOTTYHHI.

Jlitrepatypa
1. HNonuenko O. bio, eko, opradik.. Moma uYM HEOOXITHICTH?
[Enextponnnii pecypc] / Onecst Jlonuenko // YHIAH. — 2012. — Pexxum moctymy
1o pecypcy: https://health.unian.ua/world.
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V]IK 687.12
PO3POBJIEHHS KJIACU®IKAIIII PI3BHOBHUIIB
CYHIVIBHOBUKPOE€HOI'O PYKABA
JI. B. KPACHIOK, B. M. MATBE€BA
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

CyliIbHOBUKPOEHUN pPYyKaB HIMPOKO BHUKOPUCTOBYETHCS B IKIHOYOMY
BEPXHbOMY OJsI31 — MajbTaX, MIBHOAIbTAX, B JKIHOUMX CYKHSX, OUTH3HI, pialie B
TUTSYOMY Ofs31. BiH CTBOpIOE TUIaBHY, MOXHITY, M'SIKO-OKpYTJy JIiHIIO IUieda
3aBISKHM 4YOMY BHpoOM HaOyBalOTh M sAKOi, BUIbHOI (opmu. ICHye Benmke
PI3HOMAHITTS CYIIIJIbHOBUKPOEHMX PYKaBIB 3a BHJIOM, JIOBXKHUHOIO, (HOpMOIO,
KUIBKICTIO TIO3JIOBXHIX 1 TOMEPEYHUX WICHYBaHb, aje iX TMOBHOI Ta YiITKOI
KJacudikaili Ha CbOTroIH1 HEMAE.

ToMy MeTOI0O HAyKOBHX JOCHIJKEHb € PO3pOOJICHHS Kiacuikamii
CYLIUILHOBUKPOEHUX pyKaBiB. barato aBTOpiB, pO3IISIAIOUM  Pi3HI O3HAKH
CYLINILHOBUKPOEHUX PYKaBiB, CKIaJaid BiacHy Kiacudikamito. Hampukian,
CanamaroBa C. M. knacugikye CylniIbHOBUKPOEHUN PYKaB 32 TAKUMHU O3HAKAMH:
dbopmor0 pykaBa, 00 €MOM, TIMOMHOIO TPOWMH, BUIOM JIACTOBHII, KIJIBKICTIO
1IBIB, O(OPMIICHHSIM HHU3Y pyKaBa, 3a AOBXHHOIW. OcoOiuBYy yBary aBTOp
NPUALISAE TAKUM O3HAKaM: BUCOTa OKaTa Ta KyT HaXWJIy pyKaBa.

Tpyruenko JI. 1. Buainse aBa OCHOBHUX BapiaHTa CYIUIBHOBHUKPOEHOTO
pyKaBa: CyHIUTbHOBUKPOEHUHN PyKaB 3 JJACTOBUIICIO Ta CYIIIbHOBUKPOEHHN PyKaB
M sikoi Gopmu Oe3 mactroBuui. Mensenea T.B. mpornonye kmacudikaiio BUAIB
dbopmu CyIITBHOBUKPOEHOTO PyKaBa, a TAKOXXK BapilaHTH BU3HAYEHHS KyTa HAXUITY
BEPXHBOTO 3pi3y CylLIIbHOBUKpoeHOTO pykaBa. IllepmmpoBa JI. I1. kmacudikye
CYLIJIbHOBUKPOEHUHN PYKaB 3a Bi3yallbHO-KOHCTPYKTUBHUMHU O3HAKAMU TAKUMU SIK:
rMMOWHA TPOWMH, INMPUHA pyKaBa, [OBXKHHA pyKaBa, BHJI WICHYBaHHS
CYLIUIBHOBUKPOEHOTO pPYyKaBa, KIUIbKICTh JIIHIM YJEHYBaHHS pyKaBa, peibed
noBepxHi pykaBa. MaptunoBa I'.I mpomnonye kpim BigomMux croco0iB moOyaoBH
(rpadiunuii, po3paxyHKOBUHN, MYJSOKHUMN), 1€ W Meton npuOynosu. Lleir mMeron
JIO3BOJISIE HAa €Tamnl KOHCTPYIOBAaHHA BHU3HAYUTU TapamMeTpu 3MiHU (popmu,
MICLIE3HAXO/HKEHHSI CKJIAJIOK Ha MOBEPXHI BUPOOY Ta OApa3y OLIHUTH TIIHOUHY
ckinagok. SHueBchka K.A. Haronomye Ha TakMX O3HAKax sK, (opMa pykana,
IIMPUHA pPyKaBa, BUCOTA OKaTa Ta KOH(QITypallis BepXHbOI JiHIT pykaBa. AMipoBa
E.K. 3ragye Taki 03HaKu 5K, ITHOWHA TPOMMHY, HAXWJI pyKaBa, IIUPUHA pyKaBa.

[TopiBHsIbHUN aHami3 kiacu@ikallii, Moka3aB IO HANUOUIBINY KiIBKICTh
o3HaK MokHa 3yctpitu y npansax llepmmsoBoi JI. I1. Ta Maptunosoi I'. I. Taki
O3HAaKH, SIK IMUPUHA pyKaBa, TIMOWHA MPOMMU, JOBXKHUHA pyKaBa, ¢opMa pyKaBa,
3YCTPIYarOThCS HalvacTimie. Ajie KOXKEeH aBTOP BUAUISE MEBHI 03HAKH, 1 B KOKHOTO
BOHU PIi3HI.
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Pecypcosbep

3 MeToro Yy3arajipHeHHS 1H(popMalii Mpo CYIIIbHOBUKPOEHUN PYKaB,

po3pobiieHo Kitacu(ikarliro, sika Xxapakrepu3ye Horo 3a 13-ma o3Hakamu (puc. 1).
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VK 687.11
OCOBJIMBOCTI ITIPOEKTYBAHHSA OJAI'Y
A 3BAHATH MOTOCITIOPTOM
JI. B. KPACHIOK, JI. O. 4K
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

MOTOIMKIIETHUI CIIOPT — TEXHIYHUN BHJI CIIOPTY, OCHOBY SIKOT'O CKJIJIa€
B3a€EMOJIISI CIMOPTCMEHA 3 PI3HOMAHITHOK MOTOIMKJIETHOK TexHikow. Came
MOHATTS. MOTOITUKJIETHOTO CIOPTY € OLIBIN IMIUPOKUM, HDK TPOCTO i3mMa Ha
MOTOIIMKIII — II€ MOKe OyTH 1371a Ha 4ac, BUTPUBAJICTh, MBHIKICTh. JlaHUN BUA
CIIOPTY OJIMH 13 HaWTpaBMaTUYHIIINX, SKUH MOTPEOYy€E BIAMOBIIHOI MIATOTOBKH 13
Oe3/MY4ur0 HaBaHTaXEHb [1].

Ha cydacHOMy erami poO3BUTKY MOTOCHOPTY B YKpaiHi, 3a JaHUMU
cratuctuku npogaxis AUTO-Consulting, 3 2013 p. cnoctepira€rbcsi 3pOCTaHHS
MOMyJsipu3ailii MOTOUUKIETHOrO crnopTy [2]. g 1poro icHye 0arato Npu4uH,
HAIPUKJIIA], MOTOIIUKI — I1€ KOMITAKTHUI Ta MaHEBPEHUHN BUJI TPAHCIIOPTY, 11O Ja€
3MOTYy BUIBHO Ta HIBUJKO MEPECYBATUCh MO MICTY, JIETKO JOJAaTH OE3J0pIkKKS Ta
aBTOMOOUIBHI 3aTOpU. TakoX IOMY CIpHUSA€ MOMYJspU3alis MOTO(eCcTHBaIIB B
VYkpaiHi.

Opnsar MOTOIMKIIICTA HE MPOCTO 3axXMIAae BOAIS Bij Heroauw. BiH 3maTHwMii
BpATYBaTU KUTTA npu asapii. OcoOmuBHil KiaiMaT YKpaiHU, KOJU BECHSHI Ta
OCIHHI JTH1 BOTKI 1 JIOIIOBI, 301IblIy€e HEOE3NeKy TpaBMaTu3My. HaBiTh JOCBIAUEHI
BOJI1i HE MOXKXYTb OyTH 3acTpaxoBadi Bij A TII 1 magine. ToMy, ofsiT MOTOLUKITICTIB
MOBUHEH 3a0e3MeuyBaTi HeOOXITHUN 3aXUCT BOIS T Yac i3/u.

3a MpU3HAYCHHSM Ta PIBHEM 3aXUCTy MOTOIMKJIETHUHN OJAT KIaCU(DIKYIOTh
Ha JEKUTbKa Tpyl. 30KpeMa, 3a pIBHEM 3axXHUCTy, OJST JUIsi MOTOIMKIIICTIB
PO3AUISIETHCS HA TPU TPYIIH:

1. HesaxucHuii — 11¢ BEpXHIM O, SIKMM CTBOPIOE 3aXHUCHHM Oap'ep
MOTOAHIM (haKTOpaM: TEIUTY XOJIO01y, BITPY 1 JOILY.

2. HesaxucHuii — ogfdar, 0O YKOMIUIEKTOBAHUM MPOTHUYIAPHUMHU
nporekropamu 3 mapkyBanHsaM CE.
3. 3axucHuil — 1e onAr (KypTKH, IITaHH, KOMOIHE30HHM, YEPEBUKH 1

PYKaBUYKH), IKHI CTBOPIOE HEOOXITHUN 3aXHUCT.

B cBolo depry 3axucHUM OJIT MOTOLMKIICTIB KJIaCU(IKYeTbCAd 3a
IPU3HAYCHHSM:

1. CnopTHBHE eKinipyBaHHA — 1€ KOMOIHE30H AJi1 MOTOTOHIIIMKIB.

2. TypucTuyHe eKimpyBaHHS — 1€ OJIAT 13 HAJICKHUM PIBHEM BEHTHIISAIII.

3. Miceke ekimipyBaHHS — 1€ 3PY4YHMH, JIETKUA Ta CTUJIBHHUM OAsr 13
3aXHCTOM BiJ TPABM.

Takum 4YMHOM, UII MaKCUMAaJIbHOTO KOM(OpPTYy Ta 3axUCTy BOJif,
MOTOLMKJIETHUA OJAr TMOBMHEH OYTHM OCHAIICHUH NEBHUM pIBHEM 3aXUCTy
BIJIMOBITHO JT0 TIPU3HAYCHHS.

JIns BU3HAUYCHHS HAMpPSAMKIB YAOCKOHAJIEHHS TPOIECY TMPOCKTYBAHHS
MOTOIIUKIIETHOTO OJSTY, MPOBEACHO OMUTYBAHHS CIIOKMBAUIB 100 SIKOCTI OJATY,
KU BOHM BUKOPHUCTOBYIOTH IiJ] Yac 134 Ha MOTOLUKII. EkcriepTamMu BUCTYNHIIH
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MPUBATHI MIATPUEMIT, THKECHEPHO-TEXHIYHI MPAIliBHUKHU, CTYyJICHTH BIKOM Big 18
710 35 pOKIB, IO € BOAISIMA MOTOTPAHCIIOPTY.

AHKeTyBaHHS 25 ekcrepTiB npoBoauiioch y Google ®opmax. B pesynbraTi
AHKETHOT'O ONMUTYBaHHS BCTAHOBJICHO, IIO JO 3BUYAHOI EKIMIPOBKU OMUTAHUX
MOTOLMKIIICTIB BXOJSATh — KYPTKa, IITAHU, MOTOPYKABHIIl, MOTOIIIOJIOM Ta B3YTTS.
OCHOBHUM 13 IIMX BHU[IB OJATY € IUICYOBHH, a caMe — KypTKa, siKa 3A1HCHIOE
OCHOBHHM 3aXHCT MOTOIMKIIICTA. 3a pe3yjibTaTaMu aHKeTyBaHHS 48 % ekcrnepriB
BKa3aJik, MO TiJ 4ac 131 Ha MOTOTPAHCIOPTI BOHH BUKOPUCTOBYIOTH 3BUYANHY
moOyTOBY KYpTKY, a 52 % — KOPHUCTYIOThCS CTEIiabHOO [3].

B pesymprari aHKETHOTO ONWTYBAaHHS BCTAHOBJIEHO, IO ICHYIOUHH
MOOYTOBUN ONST, SKUH BUKOPUCTOBYIOTH IS 13AM HA MOTOTPAHCIOPTI, HE
3aJI0BOJIbHSIE CIIOKMBAYIB 32 CBOIMH BJIACTUBOCTSAMH 1 HE 3a0e3Mmeuye e)eKTUBHOTO
3aXMcTy mifg 4vac ekcruryaramii. ToMmy ¢GopmyBaHHS HayKOBO-OOIPYHTOBAaHHMX
BUMOT € OOOB’A3KOBOIO TEPEIYMOBOIO CTBOPEHHS €(QEKTUBHOTO OMATY IS
3aUHATH MOTOCIIOPTOM.

AHaJi3 yMOB €KCIUTyarailii J03BOJIUB BCTAHOBUTH, 1[0 OCHOBHOIO (DYHKITI€IO
MOTOLIMKJIETHOTO OJATY € 3axucHa. ToOTO naHuii B OJATY MOKIMKAHUM, MepI 3a
BCE, 3aXMINATH OPraHi3M JIOJIMHM BiJ HETraTUBHOI Jii KIIMaTHYHUX (aKTOpPIB
HABKOJIMIITHBOTO ~cepefioBUINa (MOHIKEHUX TeMIleparyp, BITPY, OIaaiB) Ta
MEXaHIYHUX YIIKOJDKeHb, KpIM TOro, OyTH JOBrOBIYHMM Ta HaIIHHUM B
excrutyatariii. dizionoro-ririeHiuHa QyHKISA mojsrae B 3a0e3MedYeHH] 3pYIHOCTI
KOPUCTYBaHHS OJSITOM Y CTaTWIl 1 AWHAMII Ta y CTBOPEHHI KOM(OPTHOTO
MIKPOKIIIMATY TiJ0IATOBOTO MpocTopy. EcTeTnuna GyHKINIS MOIITae y XyI0KHIN
BHUPA3HOCTI Ta BIANOBIJHOCTI OJATY CY4aCHOMY CTHIIIO Ta MOJI].

ToOTo0, 0T MOTOLIMKIIICTa TOBUHEH 3aXUIIATH TLIO BOJIS Bij ONajiB, BITPY
MaKCUMaJIbHO JIOBTMH yac Ta 3a0e3reuyyBaTH HaJIMHICTh Ta KOM(DOPT K Mif 4ac
3MIMCHEHHS PYXIB MiJ 4Yac KEPyBaHHS MOTOIMKJIOM TaK 1 MiJl 4aC HOCIHHA Yy
oOyTOBUX YMOBAX.

OTxe, 3a pesylbTaTaMu aHKETyBaHHA C(HOPMOBAHO MAaCHUB BHXIJTHOT
iHdopmaIii Ta BHU3HAYEHO HAWOUIbIl 3HA4ym(l (YHKIID  BIACTUBOCTEH
MOTOILUKJIETHOTO OJIAATY, IO JIO3BOJISIE BUSIBUTH IIISXU YJAOCKOHAJICHHS MPOIIECY
MO0 POEKTYBaHHS.
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V]IK 687.13
JOCJIIIKEHHSA BUTOKIB OPHAMEHTY «I'YCAYA JIAIIKA» 5
B.B. MULIA, H.B. I'OLI1
XMeNbHUIIBKUN HallIOHAJIBHUHN YHIBEPCUTET

e 3a yaciB Pumcekoi iMmiepii Ha TepuTopii HuHIHBOI LlloTnanaii mactyxu
HOCHJTM HAKUJKHU 3 BOBHU B YOPHO-OUTY KIITHHKY 3 MAJTIOHKOM, Mi3HIIIE Ha3BaHUM
houndstooth mo-anrmiiiceku, «pied-de-poule» mo-hpaniry3pkn ado «rycsda JIamKay
no-pociﬁCLKH

l I Crnouatky 1e OyB BI3epyHOK, KU

I IpeJICTaBiIsie COOOI0 MEPETIETEHHSI HUTOK
I J | |
- |

JIBOX KOJIbOPIB — TPATUIIIHO YOPHOI i
o110 (puc. 1).
rl

[ToenHanHs KOJBOPIB 1 TeOMETpis
MajlOHKa TOBOPWUJIM TPO HEUTpaiTET
BJIACHUKA HAKUJKU, TPO KOTO HEy4acTh B
OyIb-IKUX BIMCHKOBHX MIAX 1 3aXHIIATIN
Horo kpaiie Oyab-sKoi 30poi.

HasBa «rycsiua mamka» Oyma gaHa
OpHAaMEHTY HE BHUIAAKOBO. Bi3epyHOK
Jy’)K€ CXOKHMI Ha BIIOWUTKH TyCSUYMX Jall
a00 X Ha MepeJiHI 1KJIa COOaKH.

B pesynbTaTi OTpUMy€EMO riaake 1

Puc.1. Ecki3 30BHilIHLOT0 BUIIALY )
opHaMeHTYy ''rycsiya jganka' JICTKEC ITOJIOTHO 3 a6CTpaKTHOI0 KIIITKOIO.

He moxxHa cka3atu, mo0 1eil MaJtoHOK OYB Jy>Ke MOMYJISIPHUM 33 MEXKaMu
[Motnanmii. Tutbku B XIX cTOMITTI Ha "Tycsidy Janky" 3BepHYJIa yBary aHriilicbka

apUCTOKpATIS.
3amicTh IIOTJIAHJICHKUX MacTyxiB, houndstooth mnpumipsiim Ha cebe
BEJIUKOCBITCHKI MOJIHUKM — B OCHOBHOMY 4YOJIOBIKM 3 BHIIOTO CYCIJIbCTBA:

MOJITUKH, JUIUIOMATH, MOHapXH, O13HeCMeHH, BKItouarouu [IpuHia Yenbehkoro,
KWW KpacyBaBCA B «TYCAUIN JAMI» B TEpIii mosoBuHI XX CTOMITTS.

3 JKIHOYOTO OJSTY IIMX YaciB 30eperivcs KpUHOMIHM 1 maphUKU B «TyCady
JaTKy».

VY 1936 poui MamoHOK OyB BHECEHHH B PEECTp MATTEPHIB IMiJI HA3BOIO
Shepherd's Check.

Opnico 3 mepmux 3 AuU3ailHEpiB BHCOKOT MOAM «TyCsAdi JANKW» CTaya
akTUBHO BUKOpucToByBaTH Illanens. lleit Bi3zepyHOK 11€aqbHO MOEIHYETHCS 3
¢dipmoBuM ctmiieM byausky. [Hmmi momuuii OymuHok — Dior — takox Oepe Ha
030pO€EHHS KIHOYHUM MamtoHOK. Y 1947 potii «rycsidi Janku» 3'sBIsOTbCS HaBITh
Ha (nakoH1 AyxiB Miss Dior.

VY 1959 poui Kpicrian [liop cTtBopuB Tyl 3 TPUHTOM «Tycsida Jamkay 1
OiAHAB LTy XBWIKO momyisipHocTi houndstooth y Bcromy cBiTi. Chigom 3a Dior
Taki Bimomi Oynuaku moau, sik Chanel, Louis Vuitton, Emporio Armani i Moscino
B3SUTH Ha 030pO€EHHS e MaJTIOHOK 1 OCh BXKE 0araTo pOKiB BiH HE CXOIUTH 3
MOJIlyMiB B TOMY UM 1HIIOMY 00pas3i.
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Oco0MBY MOMYJISIPHICTD «TYCSAYl JIANKK» MPUAOAIH Micis BUX0AY (iabMy
«Cuiganoxk 'y Tidbdani». bararo MOIHUIL BHUKOPUCTOBYBAIM  00pasw,
IpeACTaBJIeH] B Iil JereHaapHii cTpivIli.

KoHe MeCATHIIITTS IHTEPIIPETYE «TYCAUY JAMKy» M0-CBOEMY.

«['ycssui  mamkm» JTO3BOJISIFOTH  «TpaTH» 3 KOJBOPOM, BIAXOISAYH BiJ
KJIACHYHOT'O YOPHO-OLIOr0 BapiaHTy, a TaKOX 3 PO3MIpOM KIITHHHU. [HOMI BOHa
MOXe OyTH JeAb IOMITHA, 3JUBAIOYUCh B CIpUM KOJIP, a 1HKOJMU JOCATaTH
HEHMOBIpHHX po3MipiB (puc 2).

X

i

5
¥
S
¥
»
»
o
¥4

Puc.2. «I'ycsiua janka» B Cy4acHOMY rapz[epoﬁi -

[le#t Bi3epyHOK HE MPOCTO MPUBAOIUBHI, ajie 1 KOPUCHUI B TUTaH1 3aTyYEHHS
yBaru ab0 CTBOPEHHS aKIIEHTY Ha AKui-HeOyab nerani. JIiHii 1 opMa opHaMeHTy
Ty’)K€ KUJAIOTHhCS B O4i. AJie HaBITh SKIIO HE CTOITh METa 3aJy4YEHHS YYXKOTO
yBaru, MO>KHAa BHUKOPHUCTOBYBAaTH TyCS4dy JamKy SK MaJEHbKY JeTanb s
noBepiieHHs o0pasy. Hampuknan, npumbaTH pyKaBHYKH, PEMIHEIb, CYMKY,
map@uk ado MapacoyibKy 3 TAKUM IPUHTOM.

[MikaBuii axT, mo med-Kyxapi KOpOIIBCHKOTO ABOPY AHIJIII HOCATH ILITAHU
3 I'yCSYOI0 JIAMKOIO K YacTUHY po0o4oi yHipopMu. [10SCHIOIOTE BOHU 11€ TUM, 11O
Ha TaKOMYy OpPHAaMEHT1 HE MOMITHI IJIIMU Bif 1K1, sIKi, HAa ajb, € HEBIJ'€MHOIO
YaCTUHOIO TIPOIECY UIBHUAKOTO TOTYBaHHSA. be3CyMHIBHO, Taka BIIACTHBICTh
TYCSYO1 JIATIKU TEX Ty’Ke KOPUCHA.

Takuii TpwHT A00pe TOEMHYETHCS 3 OIIBIIICTIO KOJBOPIB B O3,
BKJIIOUAIOYU YOpHUH 1 Ounmid. ['ycsui Janku miaxoasaTh 11 0araTboxX TKaHWH, aje
HaWKpaie — A0 MKIPSHUX, MUGOHOBUX 1 ITOBKOBUX OJHOTOHHUX peuei. Are
KOMOIHYBAaTH 3 IHIIUMH OPHAMEHTaMU IIeH BI3epyHOK HEOaKaHO.

AJKe TUTBKHA XOPOII MalCTPH MOXKYTh MPaBUIIBLHO MiAiOpaTH Marepiaiu 3
OpPHAMEHTOM TakK, 00 HapsJ HE BUTIIAIAB MMO30aBJIEHUM CMaky 1 JPaTIBIMBHM.
Tomy MoYaTKiBLSIM CTUJIICTaM, HeXail HaBITh 1 BEJIMKUM IIaHYyBaJbHUKAM IIHOTO
MaJIIOHKa, HE CJIIJT PU3MKYBATH 31 CIIPOOOIO MOETHATH HETIOEIHYBAHE.

Jlanuii opHaMeHT, SIK 1 OyIb-KWUW 1HIIUN APIOHUN MATIOHOK, BUTATYE 1
pOOUTH CTPYHKIIIUM CUJTYET, 10 Oyae 0€3CyMHIBHUM ILTIOCOM CYKHI ab0 MajbTo B
JanKy.
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V]IK 687.13
KOMITIOHYBAHHS MATEPIAJIIB B IBOCTOPOHHIX BUPOBAX
B.B. MULIA, 1. LIYTAIJIO
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

OCHOBHMMHM 3aBJIaHHSIMHU JTU3aWH-TIpOeKTyBaHHSA oAsary y XXI cromitti €
po3poOka 0e3po3MIpHOTO 0Ty, TpaHcdhopmallis HpocToi GopMH B CKIAAHY,
CTBOPEHHSI HE3IIUTOr0 OJSTY, CTBOPEHHS OJIATYy 3 OJHOTO IIMaTKa TKaHWHH,
PO3BUTOK TEHJACHLIIT 37UTTA Ta B3a€EMONPOHUKHEHHS PI3HUX BHJIIB ACOPTHUMEHTY,
CTBOPEHHS OJATYy TMPOCTUMU METOJaMH, pO3po0Ka OISITy  «YHICEKC»,
TpaHcopMmarliss OJATy MJIS CTBOPEHHS KOM(OpTy, MOIIYK HOBHX MaTepialiB,
TKaHWH, GaKTyp, pUCYHKIB, pO3p00OKa HOBHUX TEXHOJIOTTYHUX MPUHOMIB 3 METOIO iX
CHPOIIEHHS, CTBOPEHHS 17€albHOTO BUPOOY, MPOEKTYBaHHS OJJHOPA30BOTO OJATY 3
PI3HOMAHITHUX HETPAJAMIIIHIX MaTepiaiiB TOIIO.

OTxe, /UId BUTOTOBJIEHHS SIKICHOTO Ta KOHKYPEHTOCIIPOMOXKHOIO OJATY,
KU OyJle KOPUCTYBAaTUCh MIABUIIIEHUM MOIUTOM, IIBEHHUM MIJIPUEMCTBAM CII1]
3BEpPHYTH yBary Ha po3poOKy TakuX MOro BUIIB, Kl O OyJIW HE JUIIE 3pYyYHUM Yy
eKCIUTyaTarllii, MOJIHUM Ta MaJld TapHUM 30BHINIHINA BUIIISA, a W 3a0e3nedyBaiiv
MIUPOKI (PYHKIIOHATBHI MOXJMBOCTI. Came TOMy, 3aBJaHHSAM JaHOi poOOTH €
po3po0Ka JIBOCTOPOHHBOI KYpPTKHA JUIsl AIBYAT-HJIITKIB 3 BUKOPUCTaHHSAM
Cy4aCHHUX HEJIOPOTrOBapTICHUX MaTepialiB.

B sikocTi OCHOBHUX MatepiaiiB JjIsi MPOEKTOBAHOI KYPTKU IMPOMOHYETHCS
BUKOPHCTOBYBATH IITYYHY HIKIPY Ta TPUKOTAXKHE MOJIOTHO.

bararo BUpOOHUKIB OJATy IIMPOKO BUKOPUCTOBYIOTh TAKUH MOJIIMEPHUN
Martepiai, SK IITy4yHa IMIKipa. BrIacTUBOCTI 1bOro Martepiaixy J103BOJISIOTH
3aCTOCOBYBaTH HOro B cdepl BUTOTOBJIEHHS TallaHTEPEHHUX BHUPOOIB, B3YTTH,
BEPXHBOT'O OJIATY 1 6araTo 4oro iHILIOTO.

Pi3HOMaHITHICTh Cy4YaCHHUX TEXHOJIOT1M [O3BOJWJIO CTBOPUTU Oe3miu
CHelIaJIbHUX METO/IB, SKI JI03BOJISIIOTH ITIABUIIUTH SKICTh IITYYHOI IKipHu. Takum
YUHOM, OJST 31 INTY4YHOI WIKIpU MOXKE OYTH TaKUM K€ MOPO3OCTIHKHM,
BOJOHENIPOHUKHUM, MaTH BHCOKY 3HOCOCTIMKICTH 1 OyTM KOMGOPTHHM B
eKCIUTyaTarlii, SIK 1 OIr 3 HaTypaibHO1 1IKipu. [Ipu 11boMy He BapTo 3a0yBaTH PO
TaKUil BOXIIMBUN YMHHHK, SIK BapTiCTh BUpoOy. Came mITydHa MIKipa T03BOJUTH B
3HAYHIA Mip1 3HU3UTHU BapTICTh IIBEHHOTO BUPOOY.

Takox, KypTka 31 IITy4HO! IIKIpY BHMAara€ 3Ha4HO MEHIIE BUTPAT MPH
BUTOTOBJICHHI, OCKUJIBKH TIPOIIEC BUTOTOBJICHHS HabaraTo Jiermuii. | mpu mpomy, ii
MOBITPOHETIPOHUKHI  BJIACTUBOCTI CTOSATh TMPAKTUYHO HA OJHOMY pIBHI 3
HAaTypaJIbHOIO IIKipor0. TakoXX HEOOXIJHO BIJ3HAYUTH HEUIKIJJIUBICTh 1
rinoajyepreHHiCTh BUPOOIB 31 IITYYHOI LIKIPH.

Tum yacom, came MITy4Ha IIKipa 03BOJISIE MAaKCUMAaJIbHO PO3IIUPUTH
ACOPTUMEHT, 3aJI0BOJIBHSIOYM MOTPEOM caMux pi3HUX MNoKymnuiB. ChorojHi
BEpPXHIN OJAr 31 IITYYHOI WIKIPH KOPUCTYETHCS BUCOKOIO MOMyJsipHicTO. [ 11€
IIIJTKOM 3PO3YMLJIO, a/pKE CyYacHI TEXHOJOTIi JO3BOJISIOTH CTBOPIOBATH MOJHI
IIeICBpU: BUPOOHUKAM JIOCTYIMHA BEJIMYE3HA KUIBKICTh 3a0apBiieHb 1 (akTyp
HITYYHOT IIKIPH.

Sk yxe Oyno 3a3Hau€HO BUIIE, B SIKOCTI JAPYroro OCHOBHOTO Martepiairy
MPOMOHYETHCSI BAKOPUCTOBYBATU TPUKOTAK.
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[TomoTHa Ta BUPOOM BEPXHBOTO TPUKOTAXKY MAyXKE pI3HOMAHITHI 3a
pU3HAYCHHSM, BOJIOKHUCTUM CKJIaJIOM, BHJIOM TEpPEIUICTEHHS IIIbHICTIO, MACO¥0,
03100JICHHSIM Ta Xy 10)KHbO-KOJIOPUCTUIHUM O(OPMIICHHSIM.

Haii61s1p111 MaCHBHI MOJIOTHA IS TAJILT Ta KYPTOK BUPOOJISIOTH TOABIMHUMU
dopmocTiiiknmu meperueTeHHsIME. [10BepXHeBa MTBHICTD oNoTeH - 42-430 /M.

B acopTuMeHTI BEpXHIX TPHKOTAXXHUX TOJOTEH HaWOLIbIIa MUTOMa Bara
IpUIagae Ha BUpOOHU 3 YHUCTOBOBHSHOI MPsDK1 JIHIMHOT 1iabHOCTI 42-19,2 Tekc Ta
3MIIIAHOBOBHSIHOI TPsDKI JiHINHOT minbHOCTI 111-83 Tekc, ska MOXe MiCTUTH
KpIM BOBHH BICKO3Y Ta CHHTETHYH1 BOJIOKHA.

BurotoBienuii 1BOCTOPOHHIHM BUPiO MPECTaBICHO HA PUCYHKY 1.

0
Puc.1. Ecki3 30BHIIIHBOr0 BUY ABOCTOPOHHbOI KYPTKH:
a) 3 00Ky TPUKOTAaXKYy; 0) 3 00Ky IITY4YHOI IIKipH

JIBOCTOpOHHI BUPOOM KOPUCTYIOTHCSI TMOMYJSPHICTIO Ha BUCTaBKax 1 Ha
puHKax. BoHU mpuBepTaoTh yBary npeicTaBHMIb MPEKPAacHOI cTaTi Oyab-sKOTO
BIKY 1 € IEPCIEKTUBHUMH JIJIsl BIIPOBAXKEHHS Y BUPOOHHUIITBO.
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V]IK 687.016.5: 687.13
BU3HAUYEHHS MOKA3HUKIB CTATUYHOI
BIIITOBIJIHOCTI KOHCTPYKIIIi CYKHI ®IT'YPAM
JIBYHATOK CYUACHOI'O ITOKOJIIHHA
O. A. AITKOBCbKA
XMeNbHUIIBKUY HAIlIOHAIBHUHN YHIBEPCUTET

[ToMuniku B po3paxyHKax 1 MOOYIOBI KPECICHHS JAETaIe OJsITy HEPIIKO
MPU3BOAATE J0 MapaMETPUYHOI 1 TEOMETPUYHOI HEBIJMOBIIHOCTI BUPOOY ¢irypi
JIIOJTMHU, TOOTO J10 MOPYIIEHHS SIKOCT1 OCaIKU BUPOOY.

3rimHo 'OCT 4.45 — 86, OCHOBHMM KpHUTEpiEM CTaTHYHOI BiATOBITHOCTI
OJIATY BU3HAYAETHCS BIJIMOBIIHICTh KOHCTPYKIIIT OASATY aHTPOIIOMETPUYHHUM JIaHUM
birypu JTIOMMHUA B CTaTUIl, 3 BpaxyBaHHSIM CYy4YacHOI PO3MIPHOI THIIOJIOTI]
HaceJeHHs, 1 moctaBu ¢iryp. BiAmoBigHICTE BU3HAYAETHCS 3a IMOKa3HUKAMHU
«CIIBPO3MIPHICTE» 1 «OallaHC», SKI XapaKTepU3yIThCS BIJICYTHICTIO 4YH
HasIBHICTIO, @ TAKOX CTyIIEHEM BUsBIICHHS nedekTis [1, 2].

OO0'eKTOM JOCHIPKEHHS € TPOIEC IMEPEeBIPKU SIKOCTI TMOCAIKA MAaKETiB
CYKOHb JJIsi AIBYATOK MOJIOJAIIOTO MIKITFHOTO BIKY, BUTOTOBJIEHHUX B pPE3yJbTaTl
KOpPUT'YBaHHsI KpeciieHHs 6a30Boi KoHCTpyKiii (BK) 3a nanumu anTponomeTpuyHoOi
XapaKTEePUCTUKHU JIBYATOK CYYaCHOTO MOKOJIHHS, III0 BCTAHOBJICHO MOMEPEIHIMU
JTOCTKeHHAMH [3].

KinekicTe, kiacu@ikaiiss Ta NPUYMHM BHHUKHEHHS AC(EKTIB JOCTATHHO
nobpe omucani y kepemax [4, 5]. Jns BU3HAUGHHS CKJIAay OJWHHUYHHUX
MOKa3HUKIB SIKOCTI TMOCAAKU MAaKETIB JMUTIY0i CYKHI TPOAHAJIi30BaHO OCHOBHI
BIJIMIHHOCT1 y kpeciieHHsx bK.

Kpecnennsi CykoHb BUKOHAHO 33 METOJUKOI0 Kpoto «M. Mrosuiep 1 cuH» Ha
po3mip 128-64-54. [Ins nopiBHsHHS T0OyA0BaHO TpH KpecieHHs! BK cykoHb:

1) 3a naHuMH PO3paxyHKOBUX (HOPMYJ METOIUKH KPOIO;

2) 3a po3mipamu TU1oBOi1 ¢irypu 3rigao 'OCT 17916 — 86;

3) 3a po3MipaMu THUMOBHX (GIryp IIBUATOK CY4aCHOTO ITOKOJIHHS, SKi
BU3HAYeHi y poboTi [3].

Ha ocHOBI momepeaHhOro aHagizy TMOMApHO HAKIAACHUX KpecIeHb
BCTAHOBJICHO, 110 3MIHM Y KOH(Irypalii getanei, BU3HaUeH] Ha JUISHKAX IUICYOBUX
3pi3iB, MIMPUHHU MMUJIOYKH Ta CIUHKH, TOBKUHU Ta IMIMPUHU TPOUMH, BUHUKIIHA Yepe3
MIEPEMIITICHHSI KOHTPOJILHUX TOYOK Y BEPTUKATIHLHOMY 1 TOPU30HTAILHOMY HAIpsMaXx,
10 MTPU3BEJIO JI0 3MIIMICHHS BEPXHIX KOHTYPHUX JIIHIH.

Tomy, Hamami JOCHITKYBAJIUCS KOHCTPYKTHBHI NEe()EKTH, 10 BUHUKAIOTH
IIPY TOPYIIIEHI PIBHOBAXKHOTO TOJIOKEHHSI BUPOOY HA BEPXHIM OMOPHIN AUISHII
TiJIa JIIOAWHH (TIEPETHBO3aIHBOT0 Ta OIYHOr0 OajaHCIB), a TAKOX IPU HEJOCTATHIX
YM 3aliBUX pO3Mipax JeTajei BUpoOy Ha OKpEeMUX NUISHKaX (Pirypu.

VY pesynbraTi anamizy [4, 5] cdopMoBaHO TpyIly MOKa3HUKIB SIKOCTI, SKHUX
CHUCTEeMAaTH30BaHO y TaouI. 1.
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Ta6auns 1 — Iepenik o0paHNX OAMHUYHHUX MOKA3HUKIB SIKOCTI IJICYOBOI0 OJSITY

Kon @axTop, 1O MOTIPIIYE SAKICTh TOCAIKU Tperapss nosen Aehekty 3rimHo [4, 5 ]
MTOKa3HUKA 0OJIATY
banaHcoBi nopyueHHs
X1 HopymeHHﬂ IPSIMOBHCHOCTI KpaiB 6opTiB [[lopylieHHs nepeHb03alHboro 6anaHcy
M1JI0Y0K 3 IOBOPOTOM BUPOOY B CTOPOHY CITUHKHU —
. . [depe3 KOpOTKY CIIMHKY a00 JIOBTY
X2 [TopyiieHHs: IPSMOBHCHOCTI O1YHUX IIIBIB [iJI0YKY, i HABIAKH, 3 TOBOPOTOM Y
] . . _ [CTOpPOHY MIJOYKH — Yepe3 JOBry CIIHMHKY
X3 BiaXWICHHS JTIHIT HU3Y BIJ TOPU3OHTAL |y, KOPOTKY TLTOUKY
X4 [TopyuieHHs: mpsIMOBUCHOCTI nosioxkeHHs [[lopyiieHHs piBHOBaru pykasa y@acninox
yKaBa HEIPaBWJIbHO BCTAHOBJIEHUX HAJACIUOK
HenocrarHi po3mipu neraseii 01Ary Ha OKpeMHX JLIHKAX
X5 HanpymeHi FOprIBOHTaJ'IBHi CKJIQJIKU Y 3BY)XEHHS JIeTalell CIMHKU B 00J1acTi, Je
BEPXHIN YaCTHHI CHUHKU HPOSIBISIETHCS TEPEKT
X6 HanPyxceHi TOPU30HTANIbHI CKJIaAKH ITi]T 3By>I<eHIpI KOHCTPYKTHBHHX TISTHOK
[TPOMMOI0 CIMHKH CIIMHKH 1 IpOHMHU
X7 ["opu30HTATBHI CKJIAJIKH Y OI4HIN YacTHHI HegOCTaTHﬂ IIMPUHA JeTale Ha JUISHII
BUPOOY BHIIIE JIiHIi CTETrOH UTiH1i CTEerOH
X8 Hanpy>keHi ropu30HTaNIbHI CKIAJKU Y HeoCTaTss MUPHHA OKATY PYKABa

BEpXHiil YacTHHI pyKaBa

3aiiBi po3Mipu aeraJiei oasry

BinbHI rOpU30HTANIBHI CKIAIKN Y BEPXHIi

3a70Bra CiMHKa Ha AUISHII TOPIOBUHH 1

X9 YACTHHI COIUHKU MJIEYOBOTO MOSICY
BumoBxeHHs aeTaiil III0YKHA 31
X10 BinbHi ‘I‘OpI/I?;OHTaJII)'Hi CKIAIKH Y BEPXHill BBY)KEHHSM Ha p‘iBHi €KCTPEMaJIbHUX
JACTHHI Ta B 00JIaCTI MPOHMH MIIOYKH  TOYOK 200 HaJMIpHE BUIOBKEHHS
[IPOYMHU
X11 BinbH1 BepTUKaIbHI CKIIAKHU Y O19HIM HanmipHe po3mmpeHHs feTaineil B

4acTHHI BUpoOY B 00J1aCTi JIiHIT CTErOH

00J1acTl CTErOH

Ilepexocu neraeii oasiry

[Toxumi ckinagku OIS MPOWMHU CIIUHKY 1

X12 5i HenocraTHill HaxXWI MI€40BUX 3Pi3iB
1YHOTO 111Ba
HenocratHs rinubuHa npoiimu, abo 3aiiBa
X13 prmﬁ CKJIAJIKH B 001aCTi MpOMHU JIOBKHMHA O1YHOT TITISTHKU H.i.:].'IOIIKI/I mo
MJIOYKU B1/IHOIIIEHHIO JI0 TIOBXUHHU 1i CEPEeTHbOT
YaCTUHU
X14 HatsruenHst BepXHbOi YaCTHHU MTouku  [HemocTaTHs TOBXKMHA MIJIOUKH Ha

01J151 TOPIOBUHHU

TUTSTHIT BEpPIIIMHYA TOPJIOBUHU

BianmoBigHO 10 TOJIOKEHh METOJWKH KOMIUICKCHOI €PrOHOMIYHOI OIlIHKH

CTaTUYHOI BIAMOBIAHOCTI onAry [1], s BU3HAUEHHS CTYTEHS BIUIUBY KOXKHOTO
nedeKTy TPOBEICHO OMUTYBAHHS Cepell TPbOX TIPYyN BEAyYMX CIELIAICTIB B
00J1aCT1 KOHCTPYIOBaHHS 1 BUKOPUCTAHO METO/T allPpIOPHOTO PAHXKYBAHHS.

Jlo tpynm ekcmneptiB BBidnum criBpoOiTHUKH T30B «XMenbHHUaHKay
M. XMEJIbHUIILKOTO, HaB4YajdbHO-BUpoOHWYOro meHtpy (HBILI) «InHOBarmis» Ta
kadpenpu TKILB XHY. 3a pe3ynbraramu onUTYBaHHS CKJIAJICHO MAaTPHUIIO PaHTIB
JOCIIKyBaHUX (PaKTOPiB, HA OCHOBI SKOI CKJIaJICHO HOPMaJIbHY MAaTPHUIIIO PAHTIB.

3a 0MOMOT0I0 MPOTPAMHOTO TPOIYKTy «EkcmepT», po3pobieHoro Ha 6a3i
kadenpu TKIIIB XHY, BukoHaHa cTaTUCTUYHA 00pOOKa pe3ynbTaTiB OMUTYBAHHS.
3rigHo [6], IS OLIHKK CTYMEHs Y3TOKEHOCTI TYMOK EKCHEpTIB PO3paxOoBaHO
koediuieHT koHkopaauii (o = 0,7061), mo HaGmKyeTbes A0 1 Ta mMiATBEpIKYE
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TICHUM 3B'SI30K MIXK I[;’MKaM

U ekcriepTiB. TakoK BCTaHOBIIEHO, 110 PO3PAXYHKOBHIMA

kputepiit ITipcoHa () posp = 91,7880) Glibine Tabnu4HOrO (XZKP = 22,362), Tomy 13
JOCTOBIPHICTIO V 95 % KoedillieHT KOHKOpJallii MOXKHA BBa)KaTH 3HAUYYIIHUM, a
CTYIIHb Y3TOJDKCHHS JyMOK JIOCTaTHIM. 3a pe3yibTaTaMd OOpOOKH JaHUX

EKCIIEPTHOTO OMMMUTYBaHHS MOOYI0BAHO JiarpaMy paHriB, III0 HaBEICHO Ha puc. 1.
IMoxka3HUKH AKOCTI

Cyma paHriB

1
1

Xl X3 X2 X4 X12 X6 X10 XI13 X8 X7 X5 XlIlI Xl4

o

X9

[EY
ol

26

45 35 R I e I R = = I

oJ

60 48 R

75 615 625 g7
90 83

05 1 F

I_I} HiEFENERENEFENE

30 = F

20 1085 - ST
1105 113 11351145

Puc. 1. Anpiopna giarpama paHriB OJMHUYHHX NOKA3HUKIB SIKOCTI TUTHAYO0I CYKHI

Ha ocHOBI paHXyBaHHS pPO3pPaxoOBaHO KOE(ILIEHTH BaroMocTi M;
JOCITIIKYBaHUX MMOKA3HUKIB SIKOCTI MOCAAKU CyKHI1 (Tab. 2) 3a popmymnoro [1]:

Jc

_2(n—-i+1)
' n(n+1)
N — 4ucio (paxTopis;
[ — IOPSIAKOBUI pAaHTOBUM HOMEP KOXKHOTO (hakTopa.

1)

Tabanns 2 - KoedinieHTH 3Ha4yIOCTi NOKA3HUKIB AKOCTi IMTAY0I CYKHI

. . o Koedimient
Panr| Kon OnuHUYHUN TOKA3HUK SKOCTI MOCAJKU BUPOOyY Ha (irypi BATOMOCT, M,

1 | X1 [[IpssMOBHCHICTh KpaiB OOpTiB MiJIOYOK 0,1333

2 | X3 ["opu30HTAIbHICTh HU3Y BUPOOY 0,1238

3 | X2 [[IpsMOBHUCHICTh OIYHUX IIIBIB 0,1143

4 | X4 [IpsMOBHCHICTh MOJOXKEHHS pyKaBa 0,1048

5 | X12 |BigcyTHICTh MOXWINX CKJIAJOK O1Isl MPONMU CIIMHKH 1 O1YHOTO MIBa 0,0952

6 | %6 BincyTHICTh HaNpy>KEHUX TOPU3OHTATIBHHUX CKIIAAOK i1 TPOHMOI0 0,0857
CITMHKU

7 1x10 Blz[cyTHlf:Tb BUTLHIX TOPH3OHTATBHHX CKIATOK Y BEPXHIH HaCTHHI Ta 0,0762
B 0071aCTi MPOWMH MITOYKH

8 | X13 |BiACyTHICTh MOXWINX CKJIAJIOK B 00JIACTI TPOHMU MIIOYKH 0,0667
Bi HICTh HAIPYKCHUX TOPU30HTAILHUX CKIIAJ0K y BEPXHil

9 | xg [CHcyTHIC pyxe OPH30 CITalloR y Bep 0,0571
YaCcTHHI pyKaBa

10 | x7 BincyTgiqTL TOPU30HTAJILHUX CKIIAJIOK Y O14H1i 4acTUHI BUPOOY 0,0476
BHIIIC JIIHII CTErOH

11 | x5 BlﬂCYTHlCTB HaMpPYXKEHUX TOPU3OHTATIBHUX CKIAJ0K Y BEpXHiil 0,0381
YACTHHI CITMHKU

12 | x11 BincyTHicTb BUIbHUX BEPTHKATBHHUX CKIIA/IOK Y Ol4HIl YaCTHUHI 0,0286
BUpPOOY B 06J1aCTi JIiHI{ CTErOH

13 | X14 BincyTHIiCTh HATSTHEHHS BEPXHBO1 YaCTWHU IMIJIOYKH O1J1s1 TOPJIIOBHHA 0,0191
Bi HICTh BUIBHUX TOPHU30HTAIBHUX CKJIAJ0K Y BEPXHIM YaCTHHI

14 | X9 [CMCYTHIC OpH30 CIITAJIOK Y BEp ¢ 0,0095
CITMHKH

Bceroro 1
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Haii6i1b111 BaroMumMu OMHUYHUMU TTOKa3HUKAMHU SIKOCTI1 TTOCAJKU BUPOOY
Ha ¢Iirypi cepen JOCHIDKYBaHMX MPUUMAIOTBCS Ti IO MawTh KOe)iIlieHT
Baromocti m; > 1/14, roéto m; > 0,0714.

TakuM 4MHOM, MPH OIHII KOHCTPYKTHBHI e(EKTIB IUTAYNX CYKOHbB, IO
BUHUKAIOTh TPHU TMOPYIIEHI PIBHOBAXHOIO TOJIOKEHHS BUPOOYy Ha BEpXHIH
OTIOpHIM JIISHIN TiJla JIIOAUHU (TIEpPEeIHBO3aTHBOIO0 Ta OI14HOro OajaHCiB)
HANO1IBIIT BATOMUMH BCTAHOBJICHO HACTYITH1 TTOKa3HUKHU SKOCTI:

1) npsIMOBHCHICTB KpaiB OOPTIB MiJIOUOK;

2) rOPU30HTAIILHICTh HU3Y BUPOOY;

3) NpSAMOBUCHICTh O1YHMX IIIBIB;

4) NpsSIMOBUCHICTH MOJIOKEHHSI PYKaBa,

5) BIICYTHICTh OXUJIUX CKJIAJIOK 017151 IPOMMHU CIIMHKH 1 O1YHOTO 1IBA;

6) BIICYTHICTh HANpyXEHUX TOPU3OHTAIBHUX CKIAIOK IM1J MNPOHMOIO
CIIUHKH;

7) BIICYTHICTh BIJTbHUX TOPU3OHTAIBHUX CKJIQJ0K Y BEPXHIM YacTHHI Ta B
00J1acTi NpOWMH MIJTOYKH.
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VI]IK 687-02
JOCJIIIKEHHS ITAPAMETPIB KOHCTPYKI_III?'I BUPOBY
3 CYHIVIBHOBUKPOE€HUMU PYKABAMUA BII[BICHOT OOPMHU
O. M. IOMBPOBCBKA, JI. 4. CUIIEHbB
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

Pi3HOBH] CYIITBHOBHKPOEHOTO pyKaBa Ha CHOTOAHINIHIA JEHb € JIOCHUThH
MOMYJISIPHUM 1 BUKOPUCTOBYETHCS, B OCHOBHOMY, B )KIHOUOMY OJIs131, TOMY IO IS
KOHCTPYKTUBHOTO BHPIIICHHS YOJOBIUOTO Ta IUTAYOrO OJATY Kpill HaAMIpHO
CKJIaIHUHN 1 I€KOPATUBHUIA.

CylLUJIbHOBUKPOEHUN PYKaB 3'SBISETHCS B KOHCTPYKIIISIX BUPOOIB B TOH
nepioj, KOoJu MoJia pOOUTh akIeHT Ha (popMy IIeUOBOro Mmosicy, abo mykae iei B
cxifHOMY KocTioMi. Kpili 103BoJIsle CTBOPUTH B OJ5131 30pOBE BPaKE€HHS IJIOCKOI
dbopmu, sKa HE MA€E YITKUX KOHCTPYKTUBHUX JIHIN.

AHamiz monened 1 KOHCTPYKII HAaO4YHO JOBOJUTH HIUPOKI MOMKIMBOCTI
Kpo10. 3a JIONOMOTOIO JIHIM BEPXHBOTO 3pI3y pyKaBa MOXKHA MOCHUJIUTH HaXWUII
ieyel, cTBopuTH popMy «O» CUITyeTy, Tak K 1€ BUPIIIYBajIoCi B KOHCTPYKIIAX
BUp0oOIB B 50-1 poku XX CTOTITTS.

VY 70-x pokax CYyUUIbHOBUKPOEHMI pyKaB HaJaBaB BUPOOY BHUIIPSMIIEHY
po3mupeny ¢opmy mieda 1 OJJHOYaCHO M'SKl 3aJIOMHU OUIS OCHOBHM pyKaBa, MpHU
IbOMY TIEpPEBa’KaB BapiaHT KPOIO <JIETIOYA MHIIIA.

Y 80-1 poku, 3aBASKM BUKOPUCTAHHIO B OJs31 3 CYLUIBHOBUKPOEHHM
PYKaBOM BHMCOKHMX MIAIUIIYHUKIB, IJIEYOBHI MOSIC y BUpoOax OyB PO3IIMPEHUM,
BUTIPSIMJIICHUM, JEKOPATHUBHI 3aJIOMH B 00JacTi 34WICHYBAHHS PYKH 3 TYJIyOOM
MPaKTUYHO OyJIM BiICYTHI.

OcTtanHiM YacoM B MOl TMOCTIHHO BHUKOPHUCTOBYIOTH KOHCTPYKTHUBHI
po3po0KH Apyroi mojoBUHU XX CTOMNITTS, EKCIIEPUMEHTYIOUH 3 (popMaMu, KPOeM,
BJIACTMBOCTSIMU TKAHWH HOBOT'O MOKOJIIHHSI.

[Ipu po3poOiri KOHCTPYKIlH BUPOOIB 3 CYHUIBHOBUKPOEHUMH PYyKaBaMH
NPSIMOBUCHOT (hOpMU HAOIMXKEHUMU METOJIaMU MOOYA0BU BUHUKAIOTh CKJIQTHOIII
npu BUOOP1 palrlioHaTIbHUX 3HaUYC€Hb MPUOABOK HA BIIbHE OOJISITAHHS.

[IpoGnema monsirae B TOMy, IO MpU BHOOpPI BUXITHUX AAHUX HEOOX1THO
OJIHOYACHO BpPAaxXOBYBAaTH KuJIbKa (DaKTOpiB, 110 BIUIMBAIOTh HAa KOHCTPYKTHUBHE
pitieHHs 1 popMy pyKaBa 1 BUpiO B LIJIOMY.

Takumu Qakropamu €: BUOIp OCHOBHMX KoMmo3ulliiaux mnpudaBok (IIr,
[Tom), BU3HAUEHHS TPSMOBUCHOCTI pyKaBa, TOOTO. BHUCOTH OKATy 1 CTyHEHS
nornuoenns npoiimu ([cmp). LI mapameTrpu B3aeMOIOB'sa3aH1 1 B3a€MO3aJeKH1 B
KOHCTPYKIIii 1 B 3aJIEKHOCTI BiJ] TOE€JHAHHS BEJIMYWH, TaI0Th PI3HUN pPe3yJIbTar.

Ha cporomHimHii neHbh HE ICHY€ KOHKPETHHX PEKOMEHJIAIN ISl SKICHOI
pPO3pPOOKH KOHCTPYKIIM BUPOOIB 3 CYIITLHOKPOEHHUMH pPyKaBaMU MPSMOBUCHOI
dbopmu.

ToMy naHe nOCHIPKEHHS CHPSIMOBaHE HAa BHU3HAUYEHHS ONTHUMAJIbHUX
napameTpiB KOHCTPYKIIi BUPOOY 3 CYLUIbHOBUKPOEHUMHU PYKaBaMU MPSIMOBUCHOT
dbopMH 3 METOI MOJINIIEHHS SKOCTI MOCaAKW BUPOOY 1 pykaBa B CTaTUII 1
30epeKeHHS 3py4yHOCTI B JuHamiil. DopMmymntoBaHHA pPEKOMEHIAIN s
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po3paxyHKy 1  TOOYJOBM  paIliOHaTbHUX  KOHCTPYKIM  BUPOOIB 3
CYLIJIBHOBUKPOEHUMHU PyKaBaMU MPSAMOBHUCHOI (J)OPMH — € OCHOBHUM 3aBJIaHHSIM
JIOCIIIJKEHHS.

Jns anamizy Oynu o6pani meroauku: bynatoBoi €.b., KoGmskosoi €.5.
HOTILLI 1 HlepuiaboBoi JI.II. mpu nmpoBeieHHI aHali3y OIL[IHIOBAJIOCS, HACKUIBKH
METOJIMKH 1 PEKOMEH0BaH1 B HUX BEJIUYMHU MapaMeTpiB PyKaBiB Jal0Th XOPOIIHA
pe3yabTaT CTaTulll 1 3py4yHicTh B auHaMmili. KoxkHa 3 mMeTonuk Oyja mepeBipeHa
MaKeTyBaHHSIM. B pe3yibTaTi BCTAHOBJICHO, 110 HAWOLIBII 3PYYHOIO 3 TOYKU 30pPY
noOy/I0BY, a TaKOX Ja€ 33J0BUIbHY MOCAJKY 1 3pY4HICTh BUPOOIB B AMHAMIIII, €
HOTHIJI.

HesBaxatoun Ha Te, mo meroguka LIOTIIJI no3Bossie mpu TOCTaTHHOMY
JOCBiJlI PO3pOOJATH SKICHI KOHCTPYKIii, B METOOUIIl HEMae KOHKPETHUX
pEeKOMEHJalli, 32 BUOOPOM BEJIMYMH NapameTpiB KOHCTPYyKUii. OnTuManbHUN
BapiaHT KOHCTPYKIIi TOBOJAUTHCS 3HAXOJAUTU METOJIOM Oararopa3oBoi nepedyaoBu
Ta MakeTyBaHHS. Y OLIBIIOCTI BUMAJKIB B KOHCTPYKIIISIX MOTPIOHE KOPUTYBAHHS
HaXWJIy BEPXHBOTO 3pi3y 1 IMUPUHU pyKaBa IiJ MPOMMOI0, a TaKOX JOBXKUHU
JIACTOBHIIL.

3 METOI0 BJIOCKOHAJIEHHS METOJUKHU MOOYJA0BH, OYJI0 MPUMHSTO PIIIEHHS
anpoOyBaTH BETWYMHHU MPUOABOK IO JIIHIT TPyAEH 1 1X po3mojii, siK Jjisi BUpoOiB
BIIMBHOTO pyKaBa 0€3 J0JaTKOBOTO 30UIbIIEHHS, 1 SK PEKOMEHIyBajlocs B
HOTHIJI.

VY Bupobax 3 CyliIbHOBUKPOEHUMH pyKaBaMH 3 JIACTOBUIICIO, JIIHISI OCHOBHU
MPOWMHU MPOXOIUTH MO 3TUHY JIACTOBHIIL, 1[0 YTBOPIOETHCS IIiJ OIMYIIEHOIO BHH3
pykor. ToMy MOHWXEHHSI OCHOBH MPOWMHU HE JOLIIBHO, TaK sIK BOHO HE MOXeE
OyTH KOMIIEHCOBAaHO 3 METOK 3a0e3leyeHHss CBOOOAM PYXIB I1CTOTHUM
PO3LIMPEHHSIM PYKaBa, 110 € XapaKTepHUM JJI1 BUPOO1B 3 MOTIIUOIEHO0 TPOHMOIO.
VY 3B’s13Ky 3 IUM TMpU MPOBEACHHI JOCTIIKEHb, OyJIO TPUUHATO PIIICHHS TPUOABKY
Ha CBOOOaY MPONMHU BHOHMpATU TaK camo, SIK JJisg BUPOOIB 3 BIIMBHUM PYKaBOM,
0e3 101aTKOBOT0 30UTbIIIEHHS, IK pekoMeHryBaiocs B LIOTIIJI.

[Ipy mpoBeneHHI EKCIEPUMEHTIB B po3poO0lll KPECIeHb KOHCTPYKIIIH
napameTpu MPUMYCOBOI BOJIOTO TEIJIOBUN OOpOOKH Oyl BUKJIIOYEHI, TaK SIK TIPH
BUTOTOBJIEHHI BHUPOOIB 13 Cy4YacHUX TKaHUH, JUIs 3a0€3MEeUeHHs TapHOTro
30BHIIIHBOTO BUIJISIY, B MarepiajaX BUKOPUCTOBYETHCS BeEIMKa KUIBKICTh
BKJIQJICHh 3 CHHTETHYHHUX BOJIOKOH, TOMY TKaHWHHU IyXK€ YacTO CKIagHO abo
HEMOJKJIMBO TTpacyBaTH ab0 BIATATHYTH.

3aBIaHHA onTUMIZAIlll  MmapameTpiB KOHCTPYKIIi ~ BUPOOIB 3
CYLIUIbHOBUKPOEHUMH  pPYKaBaMH  IUIAHYEThCS  BHUpPIIIYBAaTH HA  OCHOBI
EKCIIEPUMEHTY, Pe3yJIbTaTh SKOTO OyAyTh TepeBipsATHCS MakeTyBaHHsIM. [licms
BI3yaJlbHOI OLIHKKM MAakKeTiB HeoOXigHO OyJe BCTAHOBUTH aHANITUYHUUN
B3a€MO3B'SA30K MIX JOCIIHPKYBAaHUMH MapaMeTPaMH 3a JIOMTOMOTOI0 CTATUCTUYHOTO
MOJICITFOBAHHS Ta BUBYCHHS 3B'SI3KY MIXK JIEIKUMHU 3MIHHUMHU, 10 CTIOCTEPITaIOThCS
1 moOymoBOIO 3a JIOMOMOTOK) OTPUMAaHUX EKCIICPUMEHTAJbHUX  JaHUX
JOCITIIKYBaHOTO 00'€KTA.
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YK 687.07
ETAIIN TPOEKTYBAHHS CHEHIYHOI'O KOCTIOMY
JJIAA TEATPY TA KIHO
O. €. HEBOI'ATUKOBA, H. B. CAAPETIIHOBA
KuiBchkuii HallloHAIBHUN YHIBEPCUTET TEXHOJIOTIHN Ta AU3aHY

3MiHU B MOJITUYHIN Ta CYCHUIBHINA Opi€HTAIl HAIIOI KpaiHU 3YMOBIIOIOTh
PO3BUTOK HE JIMINE BITYM3HSIHOTO BUPOOHUIITBA, @ ¥ KYyJbTypH, B TOMY YHCIHI
kiHemarorpady. KibKicTh yKpaiHCBKUX KIHOQIIBMIB 3pOCTa€ IMIOPOKY 1, MOPSIA 3
UM, 3pocTae moTpeda B SKICHOMY Bi3yaJbHOMY O(OpPMIIEHHI TOCTaHOBOK.
®opMyBaHHIO XYJTOKHBOTO 00pa3y TeaTpajbHUX Ta KiHO- MOCTAHOBOK BEIHMKOIO
MIpoI0 crpusie, Oe3mepevyHo, BidyaJdbHa YacTHHA: JEKOpaIllii, CIEHIYHUM OJIsT,
OyTtadopis, KOCTIOMH, aKCecyapu, I'puM, MEPYKH, 3a4iCKH, PEKBI3HUT, T€aTpaJbHE
CBITJIO, MI3aHCIIEHH, BUOYJIOBaH1 Y (pOpMI )KMBUX KapTHUH, € TAKOXK J1IOTh 3aKOHH
Bi3yaJIbHO1 KoMMo3uIli. Bee, 1110 3a3BUyaii MU BKJIalaEMO y TIOHATTS clieHorpadii,
€ KOMIIETEHII1€10, TYpOOTOI0, OCHOBOIO TBOPUOCTI T€ATPAIBHOIO XYA0XKHUKA, SIKAW
3aJy4a€eThbcsl y MPOIEC CTBOPEHHSA Maike ycCiX JeTallel XyI0XKHbOro 00pasy
CIEKTAKJII0, YaCTO-TYCTO MPOIMOHY€E HOBITHI TEXHOJIOT] BUTOTOBJICHHS, MIKITYETHCS
PO BUPA3HY MPE3CHTAIII0 3aTAJIbHOTO BI3yalbHOI'O XYJ0KHBOTO 00pa3y BUCTaBH.
VY miit mikaBi#, ajne, 6e3mepevHo, HEeMpOoCTid poOoTi ciieHorpada ocoOnMBe MicIe
nocijiae mpodjieMa BUTOTOBJICHHS Ta iCHYBaHHS TeaTpaJIbHOTO KocTioma [1].

Memorw 1aHoTO NOCHIDKEHHSI € CHCTeMaTH3allil eTaliB MPOCKTYBaHHS
CIIEHIYHOTO OJISITY JUIsl TEATpy Ta KiHO.

06 ’exkmom 00cnioxiceHHs € TIPOIEeC MPOEKTYBaHHS CIEHIYHOTO OJSITY st
TeaTpy Ta KiHO. [Ipeomemom OocniodcenHs € eTanmu PO3POOKH CLIEHIYHOTO OJISTY
JUISl TeaTpy Ta KIHO.

Memoou oOocnidxcennsi, MeToa CHUCTEMHOIO aHaili3y CHpHUSB MOCTAaHOBII
METH, BU3HAUCHHIO 3aBJaHb IOCIDKCHHSA. BiH 3a0e3meduB po3Iiisia Mpolecy
MPOEKTYBaHHS CLIEHIYHOI'O OJSTY B KOHTEKCTI ICTOPMYHHMX, COLIOKYJIBTYPHHUX Ta
CKOHOMIYHMX (DAKTOPiB, A€ OO0 ’€KT IOCTIIKEHHS ITOCTA€ CKJIAIO0BOIO IIICHOT
CUCTEMH, IO CHIBBIJIHECEHA 3 MPOEKTHOI KyJIbTyporo. IlocmimoBHICTH eTamiB
MPOEKTYBAHHS CIIEHIYHOT'O0 KOCTIOMY OyJia po3po0sieHa METOJA0M CUCTEMAaTHU3allii.

Pezynomamu  oocnioscennsn. 3rimno  €CKJl ocHOBHUMH  CcTamisiMu
MPOCKTYBaHHS HOBHMX MOJIeJied €: TEXHIYHE 3aBJaHHs, TEXHIYHA MPOIO3HUIIis,
€CKI3HUH TIPOEKT, TEXHIYHWN mpoekT 1 poOoumii mnpoekT. KoxkHa cramis
nepeadayae MEeBHY MOCTIIOBHICTH Ai. Ha OCHOBI aHami3zy JiTepaTypHUX JKEpent
[1-3] Ta mporecy po3poOKH CIICHIYHHMX KOCTIOMIB B yMOBaX KIHOCTYIid Oyii0
BU3HAYCHO, IO JaHWUN MiIXig MOXXHAa BUKOPUCTATH 1 IS TMPOEKTYBaHHS
CIIEHIYHOT'0 KOCTIOMY 3 BpaxyBaHHSM BIIMIHHOCTEH y MOCTAHOBII 3aBJaHb KOKHOL
13 3a3Ha4eHHX cTafiil. B pe3ynpTaTi oTpuMaHa cxema, 10 CUCTEMaTH3y€e 3aBIaHHs
MpoIIeCy MPOCKTYBAHHS CIIEHIYHOTO KOCTIOMY JIUIS T€aTpy Ta KiHO BIMOBITHO IO
CTa/1il MPOEKTYBaHHS.
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Texniune 1. CTBOpEHHSI XyI0KHBOTO 00pa3y Ha OCHOBI CIIEHAPIO.
3aBJaHHS 2. Tlomryk dopmu miHiN, 3aC00IB Xy10KHBOT BUPA3HOCTI.

3. BcTaHoBNIeHHS BUMOT /IO CIICHIYHOTO OISTY, IO MPOCKTYETHCS.
TexHiuHa 4. BuzHaueHHS XapaKTEPHUX PHUC ICTOPUYHOTO MEPIOTy

TIPOTO3UITist MIOCTaHOBKH.

BusnauenHs cutyallii BAKOPUCTaHHS 3TiHO crieHoTrpadii.
J10o61p Ta aHaI3 MOIeNCii-aHaJIOT1B.

7. CTBOpPEHHS €CKi3y CIIEHIYHOTO KOCTIOMY Ta Y3TOJIKEHHS 3

o O

PEKUCEPOM.
Ecki3amii 8. Bubip matepianis, 3 sskux Oy/ie BUTOTOBICHUN KOCTIOM, 3
MIPOEKT ypaxyBaHHSAM XapakTepy, o0pa3y repos, iCTOpI/I‘-IHOFO nepiomy.

9. Po3poOka KOHCTPYKTUBHO-TEXHOJIOTIYHOTO PIlICHHS.

10.BuroToBiieHHS 3pa3ka, MEPEBaXHO METOJOM MaKETyBaHHSI.
Texuiunuii  11.BcTanoBieHHsS BUpa3HOCTI 00pa3y KocTioMa Ha (GoHi
MPOEKT CIIEHIYHUX JIeKOpaIliil.

12.TlepeBipka KOCTIOMY Ha CII€HI IIPU Pi3HOMY OCBITJICHHI.

13.«O0xuBaHHS» KOCTIOMY aKTOPOM.

14.YTouHEeHHS KOHCTPYKIIIi Ta 0hOpMIICHHS JIEKaJl.

15.BurotoBiieHHS KOCTIOMY.

16.1o6i1p 1HIIKMX CKJIaA0OBUX CIICHIYHOTO 00pa3y: akcecyapu,

B3YyTTSl, 3a4ICKHU, MaKIisI’K TOIIIO.

PoGounit 17.3aTBepIKEHHS KOCTIOMY, SIK CKJIaJIOBOi XyJA0KHBOTO 00pazy
MIPOCKT PEXHICEPOM Ta CIICHAPUCTOM.

[Ipu po3pobmi oxsary miIs TeaTpy Ta KiHO, Oe3mepedHo, HEoOXiTHO
BPaXxOBYBAaTH CIOXKMBYI Ta TEXHIKO-€KOHOMIUHI BUMOTH, TMEpEiK SIKUX OYB
YTOYHEHUW MUISXOM EKCIIEPTHOrO OMUTyBaHHS. B  pe3ynpraTi HaWOUIBII
3HAUMMHUMH BUSIBWINCH (DYHKI[IOHAJIbHI BUMOTH, IO BH3HAYAIOTh 3JAaTHICTH
KOCTIOMY BiZ0Opa3uTH Ta MiJICKIIUTU 00pa3 Ta xapakrtep repos. Ha npyromy micin
— €CTETHYHI BUMOTH: €(PEKTHICTb, XyJ0KHSI BUPA3HICTh, TAPMOHIYHE MOEAHAHHS 3
IHIIMMU  eJeMeHTaMu O(QOpMIIEHHSI MOCTaHOBKU. Ha TpeTrboMy — eproHoMiuHi,
OCKIJIbKH CHEHIYHUI KOCTIOM — 11€ POOOUYUI OJAT aKTOpa, B IKOMY BiH MPOBOJMTH
i1 9ac 3oMok 110 8 roauH Ha g00y. Cepen eproHOMIYHUX TOKAa3HUKIB HAHO1IbII
3HAYMMHMH BHSBWINCh Bara KOCTIOMa, 3pPyYHICTh OJSTaHHSI-3HIMAHHS Ta
3JIaTHICTb JI0 TpaHchopmallii po3Mipis.

Bucnosox. Ilpencrapienuit B poOOTI MiAXiJ A0 MPOCKTYBAHHS CIICHIYHOTO
KOCTIOMY JI03BOJIsi€ OUIBII TIOBHO BpaxyBaTH BCl (aKTOpW Ta BHUMOTH, SKi
HEOOX1THO MPUUHSATH JI0 YBaru JJI TOCATHEHHS ONTUMAJIEHOTO PE3yJIbTaTy.

Jlitrepatypa
1. Tearp, KuHO, KOHLEPT — CUHEHHYECKUA KOCTIOM B TBOPYECTBE
COBpPEMEHHBIX KyTrophe [https://www.lektorium.tv/lecture/15058].
2. OO0mue TpeOOBaHUS K KOCTIOMY B TaHIEe

[www.horeograf.com/new/obshhie-trebovaniya-k-kostyumu-v-tance.html].
3. Tearpanbuuii koctiom [https://studopedia.su/19 113677 _teatralniy-
kostyum.html]
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VJIK 687.016:004.92
PO3POBKA MAJOBIOJKETHOI'O METOY
BI3YAJIIBAIIII MOJEJIEM IIBEMMHUX BUPOBIB
HA ETAII IX ECKI3HOT'O TIPOEKTYBAHHSI
1. B. BACMJIBKIBCBKUI
KuiBchkuii HalioHaIbHUM YHIBEPCUTET TEXHOJIOTIH Ta AU3aHY

Mema i 3a60anns. MeToto poOOTH € PO3poOKa MaTOOIHKETHOTO METOTY
Bi3yasrizailii Mojiesieil IMBEeHHUX BUPOOIB Ta MaTepiajiB JJis iX BUTOTOBJICHHS IS
pi3HUX GITyp CIOKUBAYIB HA €Tarl €CKI3HOT'O MPOSKTYBaHHSI.

Jlis  JOCATHEHHS METH  JIOCHIKeHHS  Cc(OpMynbOBaHO  HACTYIHI
B3a€MOIIOB’s13aH1 3aBJaHHs: aHAJI3 IIJIAXIB aBTOMAaTH3AIlli MPOIEAypU €CKI3HOTO
MPOCKTYBAaHHS IIIBEHHUX BHUPOOIB, CTBOPEHHsS 1 BHUKOPHUCTAHHS IIa0JIOHIB 3
rpagiyHUMU oOpa3zaMu (iryp JIIOAMHHM PI3HUX THUIIIB Ta pPO3poOKa METOJUKH
KaTajorizanli IMIBEHHUX MarepiajgiB Ta iX Bi3yali3alii B €CKI3HOMY IIPOEKTI
MIBEHOT'O BUPOOY.

00’ckm ma npeomem 0o0cnioxycenna. SIk 00’€KT MOCTIIKEHHS OOpaHO
TEXHOJIOTITYHUN MPOLEC €CKI3HOrO0 MPOEKTYBAHHS IMIBEWHUX BHUPOOIB. Ilpenmer
JIOCITIJIKEHHSI — BEKTOPHI TpadivyHi peIakTOpy Ta MOKIUBOCTI IX BUKOPUCTAHHS B
mpolieci Bi3yamizamii Mojened IMIBEWHMX BHpPOOIB Ta MarepiaigiB s ix
BUTOTOBJICHHS.

Memoou ma 3acobu oocnioncenns. JlocnimxeHHs 0a3yBajaucsi Ha OCHOBI
CUCTEMHOTO IMIJIXOAY, EKCHEePUMEHTAIbHOMY JOCIIIKEHHI HEJOKYMEHTOBaHUX
MOXJIMBOCTEH TMpOrpaM KOMIT IOTepHOI rpadikv, eKCIepTHIA OIiHII iX
NPUAATHOCTI JJIs BUPILICHHS 3aBJaHb Bizyaiizauii popMu Mojeneil Ta maTepialiB
JUTS TX BUTOTOBJICHHS TIPY MTPOEKTYBAHH1 IIBEHHUX BUPOOIB.

Haykoea nosusna ma npakmuyne 3HA4YeHHA OMPUMAHUX PeE3)IbMAMIE.
[Toka3aHO MOXJIMBICTh 3aCTOCYBaHHSI BEKTOPHOTO TpadiuyHOTO penakTopa Xara
Designer Pro ans BupiineHHs 3aBaHb Bizyastizailii Mojelieil BEWHUX BUPOOIB Ha
¢birypi JTIOIWHUA Ta BI3yaJbHOTO MiAOOpY MarepiaiiB Jyuisi OOpaHUX MOJENeH.
Po3pobneno MeToauku BUKOPHUCTaHHS I1a0JOHIB Ta O107Ii0TeK 3 TpadiuHUMH
oOpazamu (iryp JOJUHU PI3HUX TUIMIB, 010J10TEK 13 3pa3KaMH TEKCTYp peajbHUX
IIBEHHUX MarepiajiB, sKIi MOXYTb OyTH BUKOPUCTaHI B MPaKTHYHIA pPOOOTI
JU3aifHEepIB MIBEHHUX BHUPOOIB, @ TaKOXX B HABYAIBHOMY IMPOIIECI MIATOTOBKH
(axiBLiB ramysi.

Pezynomamu 0ocnioxncenna. Sk BioMo, Bizyanizallisi IPOEKTHUX PIlIEHb
3acobamu CAIIP mocuth edekTHBHA, ajie BUMAara€ 3Ha4HUX TPOIIOBUX BUTPAT HA
npuaOaHHS WX MPOTPAMHUX 3aC001B, MO YHEMOXKIIMBIIIOE iX 3aCTOCYBaHHS Ha
MajluX MIAOPUEMCTBAX Ta IHAWBIAyadbHUMHU mignpuemismu  [1].  Tomy
BUKOPUCTAHHSA Ta ajamnTaiis AOCTYNHUX TIpadiuHUX peJaKkTOpiB 3arajbHOro
NpU3HAYEHHS 1 PO3B’SA3aHHS KOHKPETHUX TBOPUYMX 3alad y TIpoIeci
NPOCKTYBaHHI MBEHHUX BUPOOIB [2, 3] Ha JaHOMY Yaci € aKTyaJIbHUM.

JIist mociikeHHs Bi1IOpaHO KilbKa BEKTOPHUX IpaiyHUX PEAAKTOPIB, AKi
Ha JaHWi MOMEHT € HaiOinbimn nommpenumu [4]: Expression Design, Inkscape,
OpenOffice Draw, Skencil, Adobe Illustrator, Alchemy, AffinityDesigner,
CorelDRAW, Adobe FreeHand, Xara Designer Pro.
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Ha mnepmiomy etami poOOTH 3aBaHTaXEHO 1 BCTAHOBJIEHO Tpiasl-Bepcii
nporpaMm. Y KOXHIN 3 Iporpam MmocaiJOBHO BUKOHAHO TECTOBE 3aBIaHHS POOOTH:
HaMaJIFOBaTH KiHOYY (Irypy, 30€pertd MajlloHOK SK IMa0JIOH JUIS TOAANIBIIOrO
BUKOPUCTAHHS MPU MaJlfOBaHHI MojeNiel oJsary Ha ¢irypi; HaMaaioBaTH MOJENb
HIBEITHOTO BUPOOY Ha (irypi; Bizyami3yBaTH KUIbKa TEKCTYp PEaTbHUX IIBEHHUX
TKaHWH Ha MOJIEJISIX IIIBEHHOTO BUPOOY.

OpHouacHO OyJiO0 TEpPEeBIPEHO MOXKIUBICTh KaTajlorizaiii MallOHKIB
3acobaMu  JIOCTIDKYBaHUX  MporpaMm, Mo J03Bojmiio O  Garatopas3oBe
BUKOPHUCTAHHS MMOBTOPIOBAHUX Tpa(piyHUX €IEMEHTIB PUCYHKIB.

AHaJti3 pe3yynbTaTiB eKCIIEPUMEHTY IT0Ka3aB, 110 HaAOUIbIT (PYHKITIOHATIBHO
BignoBiganuMu rporpamamu € Adobe Illustrator, CoreDRAW, Adobe FreeHand ta
Xara Designer Pro. Ilpore, 3 ypaxyBaHHsSM (HaKTOpy BapTOCTi JIEH3IT st
oJIaJIbIIo1 podoTH 00panuii pegakrop Xara Designer PRO [5].

B mpoiieci po6oTH BUKOPUCTAHO €cKi3u (PIryp JOIMHU, SIKI po3poOuia JJis
CBOET JM3aliHEpChKOi MpakTUuHOi podoTu K.T.H. €mizapoBa [.O. [6]. Eckizu
orupoBaHi, IMIOPTOBaHI B Xara, a MOTIM Ha iX OCHOBI CTBOPEHI BEKTOpPHI
MaJTIOHKH.

Ha nactymHomy etami po6otu Oyino CTBOpEHO OiOJTIOTEKH MalbTOBUX 1
IJIATTSHUX TKaHUH B (hopmaTi 1HaekcoBaHux kartaioriB Fill Gallery, sxi MoxyTh
OyTH BHKOpHCTaHI JUIsl Bi3yani3alii Ta BHOOPY aJlbTEPHATHUBHUX IPOEKTHUX
pillieHb HAa paHHBOMY €Tarl MPOEKTYBaHHS.

Bucnoeku. 1lokazana MOXIJIUBICTh BUKOPUCTAHHS OIOJKETHOTO rpadiyHOro
penakTopa Xara Designer PRO st po3B’si3aHHS 3a/1adi aBTOMaTH3aIlli pyTHHHHX
IpoLEyp €CKI3HOTO MPOEKTYBAaHHS IIBEHHUX BUPOOIB, 30Kpema 30epiraHHs
mabyoHIB Giryp JIOJUHU Ta iX 0araTopa3oBOr0 BUKOPUCTAHHS JJII CTBOPEHHS
€CKI3HMX MAaIoOHKIB. P03p00iieHO METOAMKY CTBOpEHHsS O10J110TEKH TEKCTYp
aKTyaJbHUX MaTepiajiB, sIKI MOXYTb OyTH BHUKOPUCTaHI JJIsl OLIIHKA Ta BUOOPY
ATbTEPHATUBHUX MPOEKTHUX PIIICHh HA PAHHHOMY €Talll MPOSKTYBAaHHS MOJIEIeH
IIBEHHUX BUPOOIB.

Jliteparypa

1. bepesnenko C. M. OcCHOBM TEXHOJOTI EKCIEPUMEHTAILHOTO Ta
MIrOTOBYO-PO3KPIHHOrO BUPOOHMUTB: HaBy. moci6. / C. M. bepesnenko,
O. 1. Bomzunceka, JI. b. binoneka, C. B. loruenko — K. : KHY T/, 2017. — 171 c.

2. KommbrotepHas rpaduka s JuU3ailHEpOB oOfexkabl [EnekTpoHHUM
JTOKYMEHT]. (http://dhschool.ru/napravleniya/dizajn-odezhdyi/kompyuternaya-
grafika.htm).

3. Adobe Illustrator B nm3aitHe oaexabl [EaeKTpOHHUH JOKYMEHT).
(http://fine-craft.ru/index.php/pages/adobe-illustrator-v-dizajne-odezhdy).

4. Comparison of vector graphics editors [EnektpoHHHH DOKyMEHT].
(https://en.wikipedia.org/wiki/Comparison_of vector_graphics_editors).

5. Xara Photo & Graphic Designer[EnekTpoHHuii  TOKyMEHT].
(https://en.wikipedia.org/wiki/Xara_Photo %26 Graphic_Designer).

6. EmumzapoBa, MWpuna AnekcanjapoBHa. Pa3zpaboTka  TUIOJIOTHU
KOHCTPYKTHBHBIX ~ pEIIeHHM ©  0a30BbIX I[OKa3aTelied TEeXHOJOTHUYHOCTH
KOHCTPYKIMHU ACCOPTUMCHTHOI'O KOMIIJICKCA JKCHCKHX ACMHCC30HHBIX ITAJIBTO !
aBTopedepat auc. KanauaaTa Texuuueckux Hayk : 05.19.04.- Kues, 1994.- 23 c.: un.
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YJIK 687.00
AHAJII3 PO3BUTKY JUTSAYOI MOIN
[. M. CTUT'U3UM, O. I1. BOXOHBKO
XMEeTbHUAIIPKUHN HAI[IOHATHHUN YHIBEPCUTET

[IpuitnaTo BBaXKaTH, IO JITH 3acCHyroBYIOTh Ha yce HaMKpalle, B TOMY
9HCcli 1 Ha KOMMOPTHUN OAAT. AJKE AITH SK 1 AOPOCHI MONIOOISIOTh KPAaCUBUH,
3py4YHUIN 1 MOJTHUMN OJAT.

B nepmie nutsya mona mouana gopmyBatucs B AHIIIT M BIUIMBOM POOIT
XK-XK. Pycco, a 10 1poro uvacy AUTS4YUid oIAr OyB MaJIeHBKOIO KOMIEIO OJSTY
nopociux. B mepiog AHTHYHOCTI 1 CEpeliHIX BIKIB OJSAT BiAMOBiIaB ¢opmi Tija
JOIUHY 1 (OpMYBaBCsl 3a MIPUHIIUIIAMU CIIaJIaHHSI, 00 BUIBHOT'O OOJISITaHHS Tija.
Takuii onar OyB 3pyyHUN HE CTUCKAB Tijla, HE CKOBYBaB PyXiB IUTUHU. ToMy B
el yac He po3po0JIsiii 0COOJIMBOTO OJIATY JJIsSl AUTHHHU.

B ni3Himn yacu — mepioa rOTUKU enoxu BigpokeHHs MoAa cTae OuIbI
CKJIQJIHOIO 1 HE 3PYYHOI0 JJIs Tijda auTuHH. J{opocna mroauHa, mo0 BiAMOBiAaTH
MO/l OJisiraa Taki CKJIagHl KOHCTPYKIIii SIK KpUHOJIIHU, KOPCETH, OaraTo 1mapoBl Ta
Oarato sipycHi crigHuill. Takuil oir HEraTUBHO BIUIMBAB HA OPraHi3M JUTUHH Ta
il 370poB’s TOMY, IO KapKACHHUM OJAT CKOBYBAaB PYyXH, 3MiHIOBaB (OpMy Tija,
CTUCKaB BHYTpIIIHI OpraHu. Bce e BIUIMBANO HA MCHUXIKY AMTHHH. | TUIBKU B
XVIII ct. mouaBcst mpoliec BiAXOAY BiJ AOPOCIOTO OAATY, BiH IMPOJOBXKYBABCS B
XIX 1 1OBHICTIO BCTaHOBUBCA nuine B XX CT., aji¢ HEC IUBISTYKNCH Ha Iie, MOJa
JIOPOCIIMX BIUTMBAJIa HA PO3BUTOK JIUTAYOTO OJATY. AHANI3 JITEPaTypHUX JKEPEI
nokaszaB, o y 40-50-x pokax XIX cT. DUTSYUil OJAT KOIMIOE OJAT JTOPOCIIHUX,
KOCTIOM JIJIS JIBYATOK CXOXKHMH Ha OMST JOPOCIHMX KIHOK, a OJSAr XJIOMYMKIB
Harajaye onasar d4ojoBikiB. [loTpiOHO BIAMITHTH, IO TOKPIM KOCTHOMA, KOJIp,
(dakTypa TKaHUHH, 03100JICHHS — BCE II¢ IIe Harajaye KOCTIOM Jopociux [1].

B mepme mpo Te, 1m0 oAAr MajeHbKMX AITEH Ta MIAJIITKIB CXOXHH 3a
dhacoHOM 1 03700JICHHSM Ha JOPOCIHH OJAT € O3HAKOK TOTaHOTO0 CMaKy 1 HE €
eJIETaHTHUM, OYJI0 BUCBITJIIEHO Y >KypHanax Mof B XIX cT.

B 1meit wac myig miB4AaTOK TPOMOHYBAIUCS CYKHI MPSMOKYTHOI dopmu 3
pi3HOIO (opMOIO KOMIPIB, a Il XJIOMYWKIB BIIBHUW OIAT, SKUM 3a3BHYal
CKJIJIaBCS 3 COPOUKH 1 IITAHIB.

3aranbHi TeHACHIII (OpMHU KOCTIOMY, SIKHH OyB 3aKpilJICHHMH Ha MOYaTKy
XX cr., 6a3yBasivcsi HA OCHOBI OOOJIOHKOBOI CHCTEMM KOHCTPYKILIi KocTioma. B
e mepion GopMOyTBOPEHHSI OPIEHTYBAJIOCS Ha BIAMOBITHICTH (DYHKITIOHATIEHUM
nmortpebaM Ta BHUMOTraM JKUTTEMISTIBHOCTI moguHM. Opsar Bce OUIbIIE CTaB
BiAMOBIAaTH (azaM PO3BUTKY JTUTUHH, HOTO BIKY, TUTSYUM OJIST CTAaB OTPUMYBATH
CBOE XY/I0KHBO-00pa3He BUPIIICHHS.

B cepenuni XX cT. Bce YiTKillle BUKOPHUCTOBYBAJIUCH IUTSYl MOTHUBHU:
COPOYKOBHI Kpiid, BUIIIMBKH, aIlTIKaIIil Ta 1HII JEKOPATUBHI €IEMEHTH, SIKI 3HAYHO
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30aratuiu  AUTSYUN  ofar. MojenbepaM BJajdocs CTBOPUTH BHpa3Hi, II1KaBl
pIIIICHHS, 110 BiAMOBIJAIN BUMOTAM TUTSIOTO OJIATY.

VYxe 3 60-x poKiB MUHYJIOTO CTOJITTS MOJ[a 3HAYHO MOJIOJIIE — 3’ SIBISIOTHCS
PI3HOMaHITHI CHITHUIN B CKJIAJKY, IUIiCe 3 TKaHWH pi3HUX (akTyp. Omar cras
BIJIMOBIAATH CIIOPTUBHOMY XapakTepy AUTAYOTO oJAry. MOjHI B Ti POKH BEJIHKI
BIIKJIQJHI KOMIPM TIPOCTHX 1 4YITKMX (OopM HamaBaau KOCTIOMY JTOPOCIIHX
MOJIOADKHUHN xapakTep. Taki KoMipyu HalOUIbII BIAMOBIIAMH HIATITKOBOMY OJISTY,
TOMY B TOH IEpioJi BOHM IepeBakaiau HaJ 1HIUMU dopmMaMu KoMipiB. YosoBiui
KypTKH BUTbHOI ()OpMH 3 BOAOBIIIITOBXYBAJIBHUX TKAHUH HA 3aCTiOIll, CTATHYTI 1O
CTeTHaX XJICTUKaMH a00 €JTaCTUYHOI0 TaChMOIO, 3BY>KEHI 1 YKOPOYEHI 4O0JIOBIYi
IITAaHW 3HAWIIUIM IUPOKE 3aCTOCYBAHHS B OJI5131 JJIs XJIOMYHMKIB [2].

[Ti3H11m1€ B ciMaecsaTuX pokax XX CTOJITTS BIIMIYa€EMO 3aCTOCYBaHHS MajuX
dbopMm omary, sSKiI UIUIBHO oOJsratoTh ¢irypy. HeoOXimHICTh BUIBHOTO PYXY
3MycHJia aKTHBHO TMIPAIfOBAaTH HAJ YAOCKOHAJIICHHSAM KOHCTPYKII omsary. bymm
BU3HAYEHI MIHIMAJIbHI NpPUOAaBKW, 3HAWJIEHO pAlllOHATIBHE PO3TallyBaHHS
KOHCTPYKTHUBHUX IIBIB, penbediB. Onmar mnpuadaB IOHAIBKY pPYXJUBICTb.
CKOpOYCHHS TOBKUHU OJIATY, IEKOPATUBHICTh KOJHOPY, BUKOPUCTAHHS BUIITUBKH
1 pi3HEX 00POOOK — BCE II€ BIJIOBIIANIO XapaKTePy JAUTSIUIOTO OJIATY.

VY BiCIMIECATUX pOKaxX BXKE BHUKOPHCTOBYETHCS HANpSIM MOJHU SKHM
XapaKTepU3y€eThCsl 0araToOMIapoOBICTIO B OAs31, JaHUN OJSAT HE CKOBYE IUHAMIKY
PYXIB JIIOIMHH.

Ha cborogHi B AUTA4OMY OJ5131 MOMYJISIPHUMHU € PI3HOMAHITHI TKaHUHH 1
TPUKOTaXHI TosoTHA. O31007IeHHs IMX MaTtepiaiiB ix (akTypa, KOJip, MaIIOHOK
BIJIMMOBIAAIOTh BUMOTAM JTUTHHH. SICKpaBl KOJIbOPH, 3a0aBHI MaJIFOHKH, 00KEBLIHHI
171e, HOBU3HA 1 CBIXKICTh, 0€3TypOOTHICTh 1 PO3KYTICThb, BIAKPHUTICTH CBITOBI 1
HOBHM TPUTOaM — TaKi 0COOIMBOCTI IUTsA401 Moau [3].

TakuM YMHOM 3 TOBHOIO YIIEBHEHICTIO MOYKHA CKa3aT, IO JUTSYa MOJa
ICHyBajia B yCl YacH 1 MPAaKTHUYHO Ha PiBHI 3 jgopocioro. HaBite ToM (hakT, 1o
JTUTSYUN KOCTIOM OyB 3MEHIIIEHUM aHAJIOTOM JOPOCJIOrO OSTY, BXKE BKa3zye Ha
IHIUBIAYabHUM MiAXiA. 3 TOro 4acy MoOJia MOCTIMHO 3MIHIOEThCS, 3MIHIOETHCS 1
miaxig g0 aiTeld B acmekTi mMoam. Ha cydacHoMy erami AMTsS4a MOJia Ma€ 4iTKO
BU3HAYECHHI HAIPSIM 1 € CAMOCTIMHOIO Y CBOEMY PO3BUTKY.

Jliteparypa

1.KupesnoBa, H.B. Uctopus MupoBoit JuTepatypsl U UCKYCCTBa: yueOHOE
noco6ue / H.B.Kupbsnosa. — M.: ®aunra: Hayka, 2006. —472 ¢

2. IlnotnukoBa, E.B. Pa3Butue scTeTHUECKON KyJIbTYpbl JHYHOCTU
cpeAcTBaMH KOcTioMa: aBToped. auc.... kaua. nea. Hayk / E.B IlnotaukoBa. — M.:
Mock. nea. roc. yH-T uMm. B.W. Jlenunna, 1995. - 17 c.

3. CokosioBa, M.B. MupoBas KylbTypa U UCKYCCTBO: yueOHOE mocoOue s
cTyn. Bbicil. yue0. 3aBeaenuii / M.B. CokonoBa. — M.: Akagemusi, 2006. — 368 c.
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VI]IK 687/62.03
JOCIIII)KEHHSA TEIIJIOBOI'O OITIOPY KIHOYO0I'O
JEMICE30HHOI'O ITAJIBTA BE3 IIIAKJIAJIKHA
3 BUKOPUCTAHHSM IIPUJIAAY T3BM
0.C. 3ACOPHOB, I'.I. HOBOI'PEBEJIELLb
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

JlocmipkeHHsT TETIOBOTO ONOPY MaibTa-KapUraHa 3 KaromoHOM JT03BOJIUTh
BU3HAYUTU YM JIHCHO BOHO 3aXHUIA€
XKIHKY Bl ~ BIUIMBY  HHU3BKHX

TeMIIepaTyp 30BHIIIHBOTO
CepeI0OBULIA.
[TanbTo-KapAUTaH — e

BEPXHIN OJAT I THX, XTO BTOMHBCS
BiJl BOXKHUX Ta CTPOTHX KIACHYHUX
MOJIeNIel 1 IIyKae MPUEMHY Ta M'AKY
HOBY (opMy sl MPOXOJOTHOTO
ce3oHy.  OpUTIHAIBHOCTI  LIBOMY
najabTy JOAA€ BIACYTHICTh I'YI3HKIB 1
nigknagkd.  Ilpy  npomy, — Take
pIILICHHS HE BIUIMBAE Ha 3JIaTHICTh
MOJIEJIl 3aXHUCTUTU KIHKY Y HEronuy,
JUISL  4YOTrO BHUKOpPHUCTaHa  IMIJIbHA
BOBHSHA TKaHWHA, SKa 3aCTiOA€ThCS
Ha 3amax 1 YTPUMYETbCA TMOSICOM.
Kamtomon TaKOX 3abes3neuye
nonatkoBuil 3axuct. Lle mambro s
KIHOK, K1 HE TEPIUIATh KOMIIPOMICIB,
(puc. 1).
[Ipore, BU3HAUUTH TEIUIOBUH

OMip TKaHWHU NaJbTa HEMOXJIUBO 0€3
BUKOPUCTAaHHS O0'€KTUBHUX METO/IIB
JOCITIIKEHHS. Ie MO>KJIUBO
3IIACHUTH, BUKOPHUCTOBYIOUH
HaIiBaBTOMaTHYHUHN puIIa
BU3HAUCHHS TEIJI03aXUCHUX
BlacTuBocTel Marepiaiis (T3BM). Puc. 1. [TaabTo nemice3onHe

[Tpunan T3BM npusnaueHuit i OMIHKY 1 JOCTIHKEHHS TETUIOBOTO OIMOPY
MatepianiB. BiH Moxke OyTH BUKOpUCTAHUN y jJabopaTopifix Ta OpraHizalisx, sKi
3aiiMarOThCAd BUBYEHHSIM BJIACTUBOCTEW MaTepialliB JJii BUTOTOBJICHHS OMASTY JIs
3aXMCTY JIOAWHU BiJ MIKIUIMBOL A11 HU3bKUX TeMiepaTyp. Cxemy npunany T3BM
YMOBHO PO3/iJICHO Ha JBa OJIOKHM, K1 3B’S3aHI MK COOO0: TeruioBui OJoK 1 1
SJIEKTPOBUMIPIOBAILHUHN OJIOK 2 (puc. 2).
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2.4 2.3 2.2

Puc. 2. Biaok-cxema npunany T3BM:

1 - TenyioBuii 0J10Kk; 1.1 - npucTpiil 3aBIaHHA IPAHUYHUX YMOB; 1.2 - npucTpiii
3aKpinJieHHst npoou; 1.3 - npucTpiil KpinuieHHs1 JaTYMKA PYHHYBAaHHA i IepeTBOPIOBAaYiB
TeMIlepaTypu; 2 - eJIeKTpOBUMipOBaJbHMH 0,10K; 2.1 - npucTpiil komyTanii; 2.2 -
BUMIPIOBAJIbHUI pucTpiii; 2.3 - npucrpiii y3romxkenns 3 EOM; 2.4 - EOM

TennoBwuii 6510k 1 CKIaga€eTHCS 3 MPUCTPOIO 3aBAAHHS IPAHUYHUX YMOB 1.1,
MPUCTPOIO 3aKpiluieHHs mpodu 1.2 1 OpHUCTPOIO KPIIJIEHHS NEPETBOPIOBAYIB
temriepatypu 1.3. J[Ba ocTaHHI MPUCTPOi KOHCTPYKTUBHO 00’ €1HaHI (puc. 3).

-
M

kb

Puc. 3. IlppHunosa cxemMa NpucTpoOIO 3aKpinieHHs: Npoou
Ta KpilJICHHsI JaTYNKa PyiHYBaHHs I IepeTBOPIOBaYiB TeMIIEPATYPH:
1 -oxos0x:xyBay; 2,7 -repmonapu; 3 —npoda; 4 —-KpoOHIUTEliH;
5 -HanpagJisilo4a NOB3/10BKHBOT0 NepeMillleHHs ; 6 - pikcaTopu;
8 — esiemenTH IlesbThe; 9 -IPUTHCKHE Kible
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[Ipuctpiit 3akpimieHHs: MpoOU Mae J1Ba MEPETBOPIOBaUl TeMeparypu 2 ta 7
(TepmormapH), Kl po3TallioBaHi B LIEHTP1 MPOOU: OJUH 3 JUIEBOI CTOPOHU, 1HIINH 3
BUBOPITHOI cTOpoHM. [IpucTpiéi 3aBIaHHS TpaHUYHUX yMOB (HarpiBad) Ji€ Ha
poOy 3 3 BUBOPITHOT MOBEPXHI.

TemnepaTypy 0x0J10/KyBada 3MIHIOIOTb JUIsl KO’KHOI HOBOI cepii BUIIPOOYBaHb
3 imreppaiom 5°C. Ile 103BONMIO OTPUMATH TEMIIEPATYPy OXOJOKyBada i
BIJIOBIAHO JIMIIBOBIM cTOopoHu mpodu: 15, 10, 5, 0, -5, -10, -15, -20, -25, -30°C
(11 MOZIETIOBAHHS i1 HU3BKUX TeMmeparyp). TepMmid BUNIPoOyBaHHS Ha MpuUiiai
ckiaaae — 1000 cexyHz.

3a pomomororo npunagy T3BM MoXIMBO BU3HAYUTH TEIUIOBUM oOmip B
peryispHiii cTajli eKCIepUMEHTY. 3arajibHa Teopis PEeryaspHOro TEIUIOBOTO
pexXUMY 3a7a4 TEIIONPOBIAHOCTI A0KIaaAHO po3poodseHa Konapareeum I'"M. s
CTalll XapaKTEepU3YEThCS HE3AJICKHICTIO BlJl MOYATKOBUX YMOB 1 3arajJbHUM JUJIs
BCIX TOYOK NPOOM E€KCIIOHEHTHUM 3aKOHOM 3MIHHM HAJUIMIIKOBOI TEMIIEpaTypu y
gaci. 3riIHO Teopii MeToy, IIpo0a BUILHO OXOJIOKYETHCS B YMOBaxX 30BHINTHBO1
TEIJIOBOT i

Ha npoOy, sika Mae yMOBHO HYJIbOBY IMOYAaTKOBY (KIHIIEBY) TEMIEpPATypy
To(0)=T,(zy )=Ty(zy ), 3 60Ky omHiel rpani (x=0) 1i€ MOCTIMHMIA TEIJIOBUIA MOTIK
qo- Ilicng Toro, sIKk BCTAHOBIIOETHCS CTallIOHAPHUN PEXKUM, €JIEKTpOHarpiBad
BUMUKAIOTH 1 BUMIpIOIOTH Temrepatypu 14(t),T,(z). s BU3HAUYEHHS TEIIOBOTO
OTIOPY B PETYJISPHIA cTajli eKCIEPUMEHTY HEOOX1IHO 3HANTH 11 MOYaTOK 1 KIHEIlb.
[le € cKIagHUM THTAHHSIM, OCKIUJIBKM HE ICHYE CTpPOTOro aHajllITUYHOTO
OOIpYHTYBaHHSI TPUBAJIOCTI MEPEXOy TUT y CTAMII0 PETYISIPHOro pexxumy. Tomy
noyaTok (7;) 1 KiHeub (7, ) CTafll peryasipHOro pPeKMMYy BH3HAYAIOTh 3TITHO 3

MIHIMaJIBHOI MPSIMOJIIHIAHOT IUISHKY TpadikiB 3aJIeKHOCTEH TeMrepaTyp BiJ 4yacy

aii, (puc. 4).

T F 3

Ty7) e b
d
d’ ’
Ti{ty) (5 e
\ @
To
: -
0 T 5] Tx T

Puc. 4. 3anexnocTi TeMnepaTyp Ha JuueBii | BUBOPITHIN
MOBEPXHAX MaTepiajay BiJ 4acy TeniaoBoi aii

3a exkcrnepuMeHTaTbHUMH 3HaueHHAMH EOM obumciioe cymapHuit
TeIuIoBUH omip 3a popmyioro (1):
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— F(z, —171)
C(InaT; —In4T, )

ne AT, ta AT, — pi3HuIs TemIieparyp Npujaay 1 MOBITPS BiANOBIAHO B
MOMEHTH Yacy 711 Tz,

C — TemoeMHicTh npuiany, x/rpan; me € crame 3Hauenns: C=5,1174
Jlx/rpan;
F — moma 3paska, M2; 1e € craje 3Hadenns: F=0,0025 m°.

Ha ocHoOBi1 oTpuMaHux JaHUX OyJIO BH3HAYEHO CyMapHHUI TEIUIOBUH OIIip,
SKWW BU3HAYA€ TEIUIO3aXMCHY BJIACTHUBICTh MaTepialliB MPH eKCIUTyartarii 1 €
HANO1JIBII XapaKTEPHUM TETNIOBUM MOKA3HUKOM.

VYcranoBka T3BM miis AOCHiDKEHHST TEIUIOBOTO OMOPY MaTepiaiiB sIBIIsE
co0O10 HamiBaBTOMAaTUYHUI Npuiaja, SKUM 103BOJSIE MPOBOJUTH HAariBIUKIOBI
BUNPOOYBAHHS MaTepialiB Ta NAKETIB 1 3 BUCOKOK TOYHICTIO BH3HAYaTH
TEMIEpPaTypHI NapaMeTpH, L0 HIBUAKO 3MIHIOIOTHCS B Yaci.

Pe3ynbpraTu ocnipkeHHs TEMIOBOIO ONOPY HABEAEHO B 3aJIEKHOCTI BiJl CEPEIHBOI
TeMIlepaTypy TKaHUHH, (TaoiL. 1).

[Mzepadl Bm], (1)

Tadmuusa 1 — TenuioBiit omip Tkanumau aptukyay 03020 B 3ajexkHOCTI BiX
TeMIIePATyPH il JTMLEeBOI CTOPOHU
Cepenns

TeMIeparypa -30 -25 -20 -15 -10 -5 0 5 10 15
TKaHWHH, oc

TemnoBui

N 0,0244/0,0242|0,0240/0,0238|0,0235|0,0233|0,0231|0,0229|0,0227|0,0225
omip, M°K/Bt

JlocnmikeHHsT JTO3BOJMJIO BUSIBUTH, 110 TKaHWHA aptukyiny 03020 wmae
JOCTaTHIM TEIUIOBUM oOmip sl 3aXUCTy JIOJWHU BiJ HU3BKHUX TEMIIEpaTyp.
Ockinbkn ii Terosiit omip mpu tTemnepatypi 15°C ckmas 0,0225 mM°K/BrT, a npu
temmeparypi 30°C — 0,0244 M’K/Brt. To6T0, MaibTo AifCHO MOXHA BHTOTOBISTH
0e3 M IKIaIKu.

Jliteparypa
1. 3acopnoB O.C. Po3poOka MeToy 1 OIlIHKA TEIJI03aXUCHUX BIACTUBOCTEH
MarepiaiiB i CHEHOAATYy: IucC. ... KaHa. Texd. Hayk: 05.02.01 / 3acopuoB

Onexcanap CepriitoBud. - Xwm., 2004. — 261 c.
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VI]IK 687
JOCKYTHAS TEXHUKA HIUTHSA KAK ®AKTOP
INOBBIINEHUSA KOHKYPEHTOCIIOCOBHOCTHU I/ISI[EJII/Ifl
10. H. KAPAHJIAIIOBA, E. 0. CEMEHOBA
Kazanckuii HallMoOHaAJIBLHBINA UCCIIEI0BATENbCKHUN
TEXHOJIOTUYECKU YHUBEPCUTET

Ha ceroansiminuii  jaeHp mpoOiemMa BBIMTYyCKa KOHKYPEHTOCIIOCOOHBIX
IIBEUHBIX HW3JEJINA CTOUT OYEHb OCTPO. B yCIOBMAX PBIHOYHOM DKOHOMHKHM M
KECTKOW KOHKYPEHLIMH, OT MPOM3BOAUTENS TpeOyercs MpPOU3BOJIUTH TaKOE
U3JIETINE, TEXHOJOTHUS KOTOPOIO CYHIECTBEHHO OTJIMYAJach OT TEXHOJIOTMH
KOHKYPEHTOB U B TO K€ BPEMs HE YCTyNaJla 10 Ka4eCTBY aHAJIOTMYHBIM U3EIIHAM
Ha PbIHKE.

C 0aHOI CTOPOHBI, KAYE€CTBO SIBISIETCS OCHOBHBIM (PAKTOPOM OOECHEYEHUS
KOHKYPEHTOCIIOCOOHOCTH ~ M3JEJIUN, TOATOMY  IPOU3BOJUTENL  CTPEMUTCS
YIIYYIIATh CBOWCTBA CBOEW MPOIYKLIHUH 10 CPAaBHEHUIO C TOBapaMH KOHKYPEHTOB,
YTO NPHUBOJUT K YBEIUYEHUIO €€ CTOMMOCTH. OZHAKO MpU ATOM LE€HA SBISIETCS
MHCTPYMEHTOM COBITa MPOAYKIUU U JOJDKHA UMETh TEHJICHILMIO K CHIKEHHIO. B
TOM KOHTEKCTE IMOHATUSA «II€Ha» U «Ka4yecTBo» HEOOXOJIMMO pacCMAaTPUBATH KaK
JIBa HEOTHEMJIEMBIX 3JIEMEHTa IOJCHCTEMBI «IIEHA-KAa4eCTBO», OINPEACIISIOIINX
KOHKYPEHTOCIIOCOOHOCTh MPOAyKIUHU. CyIIEeCTBYET TAKOM ypOBEHb COOTHOLICHMUS
LIEHbl W KayecTBa, MNPU KOTOPOM JajibHEWIIee YIy4lIeHHUE MPOAYKUHUU MU
COOTBETCTBEHHO €€ CTOMMOCTH YK€ HE MPUBJICKAIOT MOKYaTENS.

COOTBETCTBEHHO BO3HHUKAET BOIIPOC: HMCIOJIB30BAHUE KAKMX TEXHOJIOTUI
IpUBEET K M3TOTOBJICHUIO KOHKYPEHTOCIIOCOOHBIX M3JEIUM MPU MUHUMAJbHBIX
3aTparax?

OTBeT Ha STOT BONPOC JIEKUT B HEM caMoM. [IpuMmeHeHue pasznmmyHOn
TEXHOJIOTUU TIOJpa3yMeBaeT co0OM pa3pabOTKy HOBBIX METOJ0B OOpabOTKH
pa3IMYHOrO  acCOPTHUMEHTA  OAECKIbl WM JAPYIMX  IIBEHHBIX  W3JEIUH,
TEXHOJIOTUYECKON  IOCIEAOBATEIbBHOCTH  W3TOTOBJIICHUS M3JIEIUN  BBICOKOTO
KauecTBa Ha MPEANpHUITHH U I WHAMBUAYAJIbHBIX 3aKa30B, B TOM 4YHUCIE C
WCIIOJIb30BAaHUEM COBPEMEHHBIX KOMIIBIOTEPHBIX cpenctB. llom mpumMeHeHuem
pa3IMYHOM TEXHOJOTUM MOKHO IOHUMATh NPUMEHEHHE PA3IUYHBIX TEXHHUK
IIUThSI, KOTOPbIE MOMOIYT H3TOTaBIMBATh H3JCIIME€ C MEHBIIMMH 3aTpaTaMH H
BBICOKOI'O KayeCTBa.

BosbMmeM, k npumepy, JOCKYTHYIO TEXHUKY IIUThS. YUYUTHIBas TO, YTO Ha
NpEeAnpUATUSIX OOYBHOM UM KOXIaJJaHTEPEHHOM MPOMBIIIEHHOCTH OCTAIOTCS
JOCKYTBI, KOTOPbIE HE MIPUTOJIATCS B IPOU3BOACTBE OOYBH WJIM CYMOK, B IIBEHHOI
IPOMBIIUIEHHOCTH OHU MOTYT CBhITPaTh CYILIECTBEHHYIO POJIb, IPUAAB HIBEHHOMY
U3JIEIIAI0 HEMMOBTOPUMOCTb, WHJUBUAYAJIBHOCTD, 4TO MOBBICHUT
KOHKYPEHTOCIIOCOOHOCTh U KAYECTBO MU3JIEIHSL.
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Ha puc. 1 npencrasien HarJIsIAHbIN IPUMED TOTO, KAK MOXKHO HCITOJIb30BATh

OTXO/Abl OOYBHOW M KO>KTaJJaHTEPEHHOU
MIPOMBIIIJICHHOCTH B MIBEWHOM [1].

TexHomoruss M3rOTOBIEHUS TaKUX
AJIEMEHTOB 3aKJIIOYAETCS] B CJIEAYIOIIEM:
CHayajla Cco3JaeTcsi OACKU3  Oyayuien
MOJIeNIM, Ha OCHOBE 3CKH3a — TpadapeTsl
(Jlekania); najee Ha W3HAHOYHOM CTOpOHE
Puc. 1. Po3a u3 ocTaTKOB HATYpaIbHOW  HATYpaJbHOM KOXHU 00BOJATCS TpadapeThl

KOKH (Jiekasa) ¥ BeIpE3aroTCs JeTaju.
[loToM HauumHaeTcs caMoe MHTEPECHOE, Ha MPEIBAPUTEIBHO Pa30rpeThiit

Ipecc aKKypaTHO KJIaAyTCs KYyCOYKM KOXKM M3HAHOYHOM CTOPOHOM Ha pabouyrio
MOBEPXHOCTH TPecca U BBIKUIACTCS TAKOE BPEMsI, CKOJILKO TpeOyeTcs Ml JaHHOM
Mojienu (11BeTka). BpeMsi BbIICpKKH WHIWBUAYAIBbHO, MTOCKOJBKY BCE 3aBUCUT OT
3alyMKH aBTOpa, OT TOT0, HACKOJIBKO OOBEMHYIO I€TANIb OH NPUyMAET U T.[.

[Iponiecc coenWHEHUsT KOXKAHOM JeTalu C IIBEHHBIM W3JEIUEM HE
COCTABJISIET HUYETO CII0KHOTO M BKIIIOYAET JiBa Croco0a: OT/eJouHas AeTallb U3
KOXXM BPYUYHYIO TIPUIIMBACTCS Ha caMo IIBeHHOe wu3aenue (TeM caMbIM
MOBBIIIAETCA Ka4yeCTBO, 3a CUET PYUYHOU pabOThI) TUOO KIIeeM JJis TEKCTUJIA (B TOM
clIydae eCJIM M3Jieue Ha moakianake) [2].

[Tonagas HA MOJIKM Mara3uHOB, TaKO€ W3JENIME SBHO OY/AET BBIICTSATHCA U3
oOIel  TOJNMBI, YTO CYIIECTBEHHO TIOBBICUT  KOHKYPEHTOCIOCOOHOCTD.
[ToTeHnManbHBIC MOKYMATEIN B CBSI3U C HBIHEIIHEN OJTHOTUITHOCTHIO MO/IbI TOTOBBI

OyIyT BBUIOKHUTH N-yI0O CYMMY 3a py4HYIO paboTy, 1a0bl HE OBbITh MOXOKUMH Ha
Cepyro Maccy.

JIaHHYIO TE€XHUKY MOXXHO NPHUMEHATh Ha Pa3IMYHBIX MOJEIAX OIEKIbI,
Oyab TO MagbTO WM KEHCKOE IUIaThe, MHUJKAaK, HIOPTHI, OHA OyIET BBITECHSThH
KOHKYPEHTOB 3a CYET CBOEH HEOOBIYHOCTH.

Bobicokoe kauecTBO M OBICTPBIA MEpPECTpOil C OJHOrO AaCCOPTHUMEHTA Ha
BBIIIYCKa€MOM TMPOAYKIIMM Ha JPYyTrOW, CTAHOBUTCS B YCIOBHUSAX PBIHOYHOU
HSKOHOMHUKH BaKHEHUIINM (PaKTOPOM KOHKYPEHTOCIIOCOOHOCTH NMPEANPUATHH.

Jlureparypa
1. https://www.google.ru
2. Hucceprauust Ha Temy «Pa3paboTka cnoco0OB OmNEpaTUBHON OIIEHKH
KOHKYPEHTOCTIOCOOHOCTH MIBEHHO-TPUKOTAXKHBIX u3aenuin» [lypun, 2008 r.
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YK 687.153
IPOEKTYBAHHA NI APSACHUKA
AKT'OJIOBHOI'O EJIEMEHTY OJATY AYXOBEHCTBA
C. C. MABIMYUVK, A. JIOTA!
MykadiBChbKUM Jep>KaBHUM YHIBEPCUTET

ABTOpaMU CTaBUTbCS 32 METy JOCHIDKEHHS HamnpsMmy, SKOMY He
IPUIUTSIIOCH HAJIEKHOT yBaru MBEHHUMU MIANPUEMCTBAMHU — BUTOTOBICHHS OJISTY
JUIS  CBSIIIICHHOCHIYXKUTEJIB — KaHOHIYHOTO oasary (Big rpem. «kanonikosy —
BCTAHOBJICHUH 3a B3ipempb 3rigHo npaBuiaM [1]). CroroaHi, KOIU BiAPOIHKYIOTHCS
0 HOBOTO JKHUTTS HAMIBpO3BaJieHI XpamH, OyAylOTbCS HOBi, 3'ABHIIACh
HEOOXIHICTh y pecTaBpallii YUUIUIUX 1 BAPOOHMIITBI HOBUX IIEPKOBHHMX 00JIau€Hb
JyXOBEHCTBA JIJIs 33/I0BOJICHHS 3pOCTAI0UOTO TIOMHUTY.

3a MpU3HAYECHHAM CBALLEHHUIN OJAT MOAUISETHCS Ha:

—  Heborociyx00Buil omsr (ojexi, SKI BIAPI3HAIOTH JTYXOBEHCTBO BiJl
MUPSH);

—  Oorociyx00Buil onmar (OAEKi, Yy SKUX CBSIICHHOCITYXKHUTENl Ta
[EPKOBHOCITYKHUTEIN 3BEPIIYIOTh OOTOCTY>KIHHS);

—  MoHamMi ogsar (onAr, SIKMH CHUMBOJIYHO 300pa)ka€ TNPUKMETH,
00O0B'SI3KOBI [Ist MOHaxa) [2].

3BUYal NOLIMBY LIEPKOBHUX O0JaueHb OyJIM MPAKTUYHO 3a0yTi B PaJsHCHKI
yacu. | TiIpKM 3apa3 mpU MOHACTUPSX 1 XpamMax IMOYMHAIOTH BIJHOBIIIOBATHCS
IIBEWHI MalcTepHi i1 3a0€3MEUeHHs] TMOMUTYy Ha JaHUM acCOPTUMEHT.
AKTyalbHICTb  O0OpaHOi aBTOpaMHM TEMaTUKU TMOJSTae y  BUSABICHOMY
HEJJOCTATHBOMY pPIBHI MIATOTOBKHA BUPOOHUIITBA KAHOHIYHOTO OJIATY.

Jlocuth 4acTo came HU3bKUU pIBEHb TEXHIYHOI OCHACTKM MalCTEpEHb Ta
¢daxoBoi MIATOTOBKHM MpAIliBHUKIB HE JI03BOJISIE BUTOTOBJISITH BHPOOW BHCOKOI
SKOCT1 y BIJAMOBIJIHOCTI 3 Cy4YaCHUMH HAYKOBO-TEXHIYHUMU JIOCATHEHHSIMU aJIKe
1HOA1 TIPOIIECOM BHUTOTOBJICHHS 3aWMalOThCsl HEMpOQecioHan — JIFOOUTENI,
HaOJIMKEH1 J10 1IepKBHU, ajie 0e3 mpodeciiHuX 3HaHb 1010 MPOIECY BUTOTOBJICHHS
onary. BiACyTHICTh 3HaHB OO0 KOHCTPYKTOPCHKO-TEXHOJIOTTYHOI MIATOTOBKH
HaMararoTbCsl BHUIPABIATH CHEHU(DIKOI0 ACOPTUMEHTY — BEJIMKMMHU TadapuTamMu
o0JaueHb Ta yHI(IKaL€ KOHCTPYKLIHN (K1 MarOTh MPUXOBATH IMOBIpHI Je(heKTH
MOCAJKN) @ TAKOK KaHOHIUHICTIO OZATY (1110 00MeXy€e BaplaHTH KOHCTPYKTUBHOTO
Ta TEXHOJIOTIYHOTO BUPIIICHHS).

ABTOpaMH  pO3MIIANAIOTHCA IIISXM  BJOCKOHAJEHHS  KOHCTPYKTHBHO-
TEXHOJIOTIYHUX PIlIeHb OOrociay>K00BOT0 OJSTY 3a YMOBHM BIJANOBIAHOCTI BCIM
BCTAHOBJICHUM KaHOHAM IIOAO JIaHOTO acopTUMeHTy. IlpomoHyroThCcs [0
3aCTOCYBaHHS Cy4acHi MPOMUCIOBI Ta 1HPOPMAILIIHI TEXHOJIOTII.

B nporieci mociimkeHHS 0COOMBOCTEN BUKOPUCTAHHS KAHOHIYHOTO OJISATY
BCTAHOBJICHO, 110 CBSAIIEHHOCTYXKUTENl BUKOPUCTOBYIOTH Pi3HI BUAU OOJIaueHb,
TOOTO KOCTIOM € HOcieM 1HQopMalii Mpo Miclie 0coOUu B l1€papXiyHiil CTPYKTYpi
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HEPKBU.  ABTOpaMU  3[1MCHEHO  PETPOCHEKTUBHUN  aHali3  PO3BUTKY
6orociyx60Boro omsry Bix VI cropivus H.e. 70 cbOTOHI [3].

B pesyaprari 3miiicHeHoro aHamizy Kkiacudikaiii JyXOBEHCTBa OYJio0
BHU3HAUEHO, 110 JOLIIBHO B3ATH 3a 00’ €KT JOCHIIKEHHS OAAT JUIsS CBSIICHHUKIB,
YUCENBHICTh SKWUX IIOPIBHIHO 3 IHIIMUMH TpylmaMd JIyXOBEHCTBa OlIbIIa.
HocnipkenHss  iHmmMX aBTopiB  [4] mepembadanu BJOCKOHAJICHHS TIPOIECY
BUTOTOBJICHHA (eNoH1 (pu3a y BUIJIAMI JOBroi HakuJIku Oe3 pykaBiB). 3a BHUJ
JOCTIIKYBAHOTO OJIATY OOpaHO MIAPSICHUK — JIOBTY, 10 M'AT COPOYKY 3 KOMipOM —
CTIHKOIO Ta BY3bKHMH PyKaBaMH.

3arajibHe CUMBOJIIYHE 3HAUYCHHS MOJPSICHUKA — CBIJIOIITBO BIYY>KEHOCTI BiJl
MHUPCBHKOI METYIIHI, CHMBOJI JyXOBHOTO CIHOKOIO. JIOIIIBHICTH BUOOpY came
HipsiICHUKa OOTPYHTOBaHA 3/1MICHEHUM aHaJIi30M Ta BUCHOBKOM, III0 MIiAPSACHUK €
CHUIBHUM €JIEeMEHTOM rapnepoOy BCIX CaHIB JYXOBEHCTBAa. BcTaHOBIEHO, IO
BUJUISIOTH TPU OCHOBHI THUNU KPOIO MIJIPSCHUKIB: PYCbKUN, TPELbKUH,
00JITapCHKUIA.

BusiBiieHo Ta cucTeMaTH30BaHO KaHOHH I[0JI0 KOHCTPYKTHBHOTO BHPIIIICHHS
HiIPSICHUKIB, MO0y 10BaHa 0a3oBa KOHCTpyKIisA B cepenoBuini CAIIP «['paris» Ta
BUKOHAHO MOJIEJIFOBAHHS BIJIIOBIIHO OOpaHOMY MOKpPO. 3abe3nedyeHHs SKOCTI
MOCAJIKU MIATBEP/HKEHO MAaKETOM BUPOOY.

3acToCyBaHHS aBTOMATH30BAHOTO TPOEKTYBAHHS [O3BOJIIE B KOPOTKHUM
TEPMIH OTPUMATU JieKaJla KOHCTPYKIIi MiAPsSCHUKA BIAMOBIJHOTO pPO3MIpYy Ta
BIIINTH BiJ NOPUUHATOI NPAKTHKUA MPOEKTYBaHHS MIJAPSCHUKA (K 1 1HILOTO
KAHOHIYHOTO OJIAry) 31 3HaYHUM I1HTEpBAJIOM OalAy»X OCTI, aJke Ha BIAMIHY BiA
IHIIIOTO BHUAY OOTOCIy)XKO0BOTO OSTY, SIKMM MOXeE 30epiraerbcsi B PUHHUILIX
XpaMmiB Il KOPUCTYBaHHSI PI3HUMHU CBSILICHHUKaMH (TOMY 1 nependayaroTbes
3HAYHI MPUOABKH HAa CBOOOMY OOJSATaHHS), MIAPSICHUK MOXKE OJSITaTUCh SIK Ha
MoOyTOBUHM OAAT, TaK 1 Ha OUIM3HY, TOMY JOLUIBHO KOXXHOMY OOTOCITY»OOBIIIO
MaTH  BiacHUM  TiApsICHUK. OOIPYHTOBAaHO  JIOIUIBHICTH  3aCTOCYBaHHS
BJIOCKOHAJICHOT'O BapIaHTy KOHCTPYKTUBHO-TEXHOJIOTIYHOI'O DIIICHHS €JIEMEHTIB
3acTiOKHM MiAPSACHUKA.

Jlireparypa

1. http://www.pravoslavie.us/RU/Clothing.htm

2. http://www.pravmir.ru/svyashhennye-oblacheniya/

3. Jlorait A., Marsiituyk C.C. AHami3 NUBSIXIB BIOCKOHAJIEHHS IPOIECY
NpOEKTyBaHHS KaHOHI4HOTO onsary / Jlorait A., Martsiituyk C.C. // CyuacHi
TEHJEHI[Ii PO3BUTKY HAYKH 1 OCBITM B YMOBAax MOTJUOJICHHS €BPO IHTETpalliiiHUX
mpoiieciB: 30. Te3 AomnoBiel. BeeykpaiHcbkol HAyKOBO-IPAKTHYHOT KOH(MEPEHTIi.
— 17-18 tpaBust 20175. —Ne33. — C.378 -380.

4, Manmunoscekui  B.IL BnockoHanenHs — mpouecy — HOpOEKTYBaHHs
KaHOHIYHOTO OJATy CKJIagHOi ¢opmu: aBTOped. IuC. HAa 3A00YTTS HAYK. CTYIEHS
KaHa. TexH. Hayk : cmer. 05.19.04 "Texnonoris mBeiHux Bupo6iB" / B.L
MammnoBcbkuid. — Kuis, 2007. — 22, c.
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YK 687.016.5
JEKOPYBAHHS ’KIHOYOI'O OJATY AIVIIKALIEHO
C. C. MATBINYVYK, C. ®. LIILIEN
MykadiBChbKUH AepKaBHUI YHIBEPCUTET

O31007€eHHS 3aBXaM OYyJI0 BOXKIUBUM aTpuOyTOM KiHOYOro ojsry. Came
037100JICHHS B 3HAYHIA Mipi POpPMYy€E €CTEeTUIHE CIIPUIHSATTS, JO3BOJISIE PO3ITUPUTH
aCOpPTUMEHT ozsry [1].

[IIupokuii CcHeKkTp PpI3HOMAHITHOTO 3a BHAOM O300JICHHS JTO3BOJISIE
YPI13HOMAHITHUTHU OJISAT MPU HE3HAYHUX 3aTpaTax BUPOOHUIITBA MPHU BIAHOCHOMY
30epekeHH1 KOHCTPYKTUBHOTO Ta TEXHOJIOTIYHOTO BUpINIEHHS. Moja ImpoOnoHye
BEJIUKUM aCOPTUMEHT 03700JI€Hb, y SAKUX MOEIHYIOTHCS TPAIUIli 1 CY4acHICTh Y
3aCTOCYBaHHI TEXHIKH 03700JICHHS, MaTepiajiB, TEeMaTHKH.

ABTOpamMu CTaBUTbCS 3a METY JOCIIDKEHHS aHajil3 pIBHS 3aCTOCYBaHHS
JIEKOPYBaHHS B Cy4aCHOMY OJIsI31.

[TonepenniMu  gociipKeHHSIMUA [2] 3ailicHeHO aHami3 iHdopMallli 11010
kinacudikaiii o03400JEHHS OJATy; BHKOHAHO JOCIIDKCHHS aKTyaJIbHOCTI Ta
YaCTOTU 3YCTPIYHOCTI PI3HOTO POJY O3700JICHHS B JKIHOUOMY, JUTSIUYOMY,
YOJIOBIYOMY Ta CHOPTUBHOMY OJIsI31.

Haponmna XymoxHS KylbTypy, IEKOPAaTHBHO-OPHAMEHTAJIBHE MHCTEITBO
BUPOOMIIO HU3KY TEXHIK O3100JICHHS MPEIMETIB BKUTKY, CEpEll AKUX OJHIEIO 3
HaMIaBHIIIMX TEXHIK IEKOPYBaHHS OJIATY € arumikariis [3].

ABTOpaMH 3[IMCHEHO AOCIIKEHHS 03700JI€HHSI Cy4aCHOTO KIHOYOTO OJIATY
aTuTiKaIli€ro, 30KpeMa JIETKOTO TJICYOBOT0 OJISTY Ta KOHKPETHO CYKHI KIHOYOI.

ABTOpamu 3MIHCHEHO aHaji3 3aCTOCYBAHHS aruliKalli B KIHOUYOMY OJIs31 3a
pisHuMH  o3Hakamu. Jlns  jmochipkeHHs Oyno  oOpaHO JIETKUM — TICYOBHMA
ACOPTUMEHT BUKIIIOYHO CYKHI, IS KOKHOI aCOPTUMEHTHOI TPYIH JIETKOTO
XKIHOYOro onary Oyno BuOpano 200 Mozenel pi3HUX TU3AMHEPIB-MOJEIBEPIB Ta
BUPOOHHMKIB.

JlocmmkeHHsT 3Q1MCHEHO 3a 0araThbMa O3HAKaMHM, 1[0 MOJKHA ITOJUIMTH Ha
JIBI YMOBHI TpyIHU: TEXHIKa BHKOHAHHS arutikaiii Ta oGOpMIICHHS AaruliKarlii.
Hwuxue nmpeacTaBieHo DOCTIKEHHS BUKOPUCTAHHS allTiKaIlli B CYKHSIX JKIHOUHUX.
VY nocnimpkeHH1 arutikarii 3a ii BUJjaMuy Ta BEJIMYUHOIO TUIOINII, SKY BOHA 3aiiMac B
CyKHI, OyJ0 BHM3HAY€HO, 10 HaWYacTillle BUKOPUCTOBYETHCS OHOIIAPOBA
arutikaris (65 %) 3 cepeHbOIO 3a po3MipoM rioieto (47 %). BukoprucToByrOThCS
TAKOX 1 1HII BUAM aIIiKaimii B CYKHSX JKIHOYHMX, 30KpeMa o0'€éMHa arurikarlis
(29 %), pinme 6aratomraposa (5 %) ta 3BopoTHa (1 %) arutikarii.

Byno 3nificHeHo aHani3 cnocoOy KpIIJIeHHs arJlikaiii Ha BUPIO 1 BUAUIEHO
K HalxapakTepHIMid HUTKOBUM (82 %) MOPIBHSIHO 3 KJIEHOBUM, SIKMl CTAHOBUTH
23% 3actocyBanns. Cepel HUTKOBOTO CIIOCOOY KPIMJICHHS BUOKPEMJICHO PYyYHHMA
Ta MAIIMHHUN CIOCOOM KPITUICHHS, 3 SIKMX OUIbII IIUPOKO BUKOPUCTOBYETHCS
MamuHHUK cnocid kpimtenas (69 %) mopiBHsHO 3 pyunuMm (31 %). Bapro
BIIMITUTH, 10 CEpeJl MPOMUCIOBUX BHUPOOIB 3aCTOCYBaHHS PYYHOTO CIOCOOY
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KpIIUICHHS aruTikaiii MaiKe He CIOCTEpIraeThCs, Ha BIIMIHY BiJl JU3alHEPCHKUX
peuei.

AHaI3yI0ud MalllMHHUM Ta pyYHUH Croci® KpiryieHHs 0yJI0 BUSHAYEHO, 1110
y MalImHHOMY CIOC001 KPITUICHHS MaiKe OJHAKOBO BUKOPHCTOBYIOTHCS IpsiMa
(45 %) Tta 3urzar (55 %) cTpoukd. 3a KOJHOPOBHM pIIICHHSAM IEPEBAXKAE
OaraTokojipaa arrikamis (40 %), 3a Heto HroaHc (26 %), xonTpactHa (21 %),
HaWpiIIe 3yCTPIYaeThCs aruTiKallsd B TOH KOJbOPY OCHOBHOTO MaTepially BUpOOy
(13 %).

[Tpu gocaimkeHH] TEMAaTUKU PUCYHKY aruTiKallil BUSBJICHO, 10 TOPIBHSHO 3
IHITMMU BUJIaMU PUCYHKY MaKCUMalIbHO BUKOPUCTOBYETHCS POCIMHHUM (B CYKHSX
— 56 %, B iHIIOMY XiHOUOMY TUIEHOBOMY 0115131 — 48 %). Maiike B 0THaAKOBIN Mipi
3aCTOCOBYEThCSI TEMaTHKAa PHUCYHKY CclokeTHa (B cykHsx 13 %, B iHIIOMY
meyoBomy onsi3t 16 %) ta abctpaktHa (BiamoBigHo 18 % Ta 10 %). Pimmie
BUKOPHUCTOBYETHCS 300JI0TTUHUIN PUCYHOK (BiAMOBIAHO 6 % Ta 10 %) Ta puCyHOK 3
reomeTpuuyHuMu irypamu (4 % y cykssax npotu 12 % y IHIIOMY BEPXHBOMY
KIHOYOMY 015131). MiHIMaJIbHO B 000X IpyIax OJsSITy BUKOPUCTOBYETHCS PUCYHOK
3 moauHoto (3 % Tta 7,4 % BiAMOBIAHO).

BcraHoBieHO 1m0 JEKOPYBAaHHSA JKIHOUOTO ACOPTHMEHTY OJSTy MOTpedye
MOJANBIIOTO JIOCHI/PKEHHS, OCKIUJIbKM BIH Ma€ HaWOUIbII IIUPOKHM CIEKTP
PI3HOMAaHITHMX MaTepialiB Ta METOAIB O03J00JICHHS, SKl JO3BOJIIIOTH CTBOPUTHU
0e3i4y BapiaHTIB BHpilieHHs 0a3oBoi Mmojemi. Opsr moBUHEH OyTH HE TUIBKH
SKICHUM 3 TIO3UI[IA BIAMOBIIHOCTI SKOCTI IOCaJKH, TEXHOJOTIYHOIO pPIBHS
BUKOHAHHS, €PrOHOMIKM aj€¢ 1 BHUPAXaTU IHJIMBIAYalbHICTh JIOAUHHU, TOOTO
IPUKPACUTH 30BHIITHIN BUTJISIT CTIOKUBAYA.

Armunikaisi ik BUJ, 03100JEHHS OJASTY PO3BUBAETHCA Pa3oM 3 MPOTPECOM Y
JIETK1A TIPOMHUCIIOBOCTI 1 IPOUIIUIA TIUISIX B1J] HAPOJAHOTO MUCTEITBA JIO CYy4aCHOTO
u3aiiHy 1 3aiiMae MPOBIJIHI MO3UINT 3aBISKH PI3HOMAHITHOCTI TEXHIK, KUIbKICTh
AKUX 30UIBIIYETHCS 32 PaXyHOK PO3POOKHA HOBUX MaTepialliB Ta METOAIB 00pOOKHU

Jlitreparypa
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V]IIK 687.112
TPEBOBAHMUS K IIBEMHBIM N3JAEJUAM JETCKOI'O
KOCTIOMHOI'O ACCOPTUMEHTA U IIOTPEBHOCTMU PBIHKA
A. C. CABEJIBEBA, P. P. DATKVYJIJIMHA,
JI. A. BAJIMEB, 3. 1. AXMETOBA
Kazanckuii HalmMoOHAJIBLHBINA UCCIIEI0BATEIbCKHUN
TEXHOJIOTUYECKU YHUBEPCUTET

K nerckoit onexie mpeabsBIsSIOTCS 0coOble TpeOOBaHUsSA, CBA3aHHBIE C €€
Oe3omacHOCThIO. B wacTHOCTH, mKOJIBHAs ¢GopMa ITOJDKHA COOTBETCTBOBATH
TEXHUYECKOMY perjameHTy TamoskeHHoro coro3a «O 0e30MacHOCTH MPOIYKIUH,
MPEIHA3HAYECHHOW JUISl JETE€ W MOJPOCTKOB». B KauecTBe OCHOBHOM TKaHU JJIs
U3TOTOBJICHUS IIKOJIBHOM (OpMBI [JIs1 JIeBOYEK HauOoliee IelIeco00pa3HbIM
ABJISICTCS WCIIOJIb30BAHUE KOCTIOMHBIX TKAaHEH, COAEPKAlIMX HaTypajbHbIE H
CUHTETUYECKME BOJOKHA, OTJIMYAIOIIMECS MOBBIIICHHON W3HOCOCTOMKOCTBIO,
(GbOpMOYCTOMYMBOCTHIO U KPAaCHUBBIM BHEIIHUM BHJIOM, HAlpUMEP, COJEpKallne
55% mepctu u 45% paznuuHbIX J00aBOK. B COBpEMEHHBIX MOJKIAA0YHBIX
TKaHSAX, PEKOMEHIYEMBIX B JETCKHUX IMIBEHHBIX U3/ICIUAX U U3JIETUAX KOCTIOMHOTO
ACCOPTUMEHTA, MOXKET MPUCYTCTBOBATh BUCKO3HOE BOJIOKHO U XJIONOK. Bucko3Has
TKaHb  SBJISIETCA  HMCKYCCTBEHHBIM  MaTE€pUalioM, KOTOPBIM  HAKaIIMBAET
CTaTHYECKOE DJJIEKTPUYECTBO B TMPEIeNax TUIMEHUYECKUX HOPM, SIBIAECTCS
M3HOCOCTOMKOMN U UMEET HEBBICOKYIO CTOMMOCT.

Cornacuo CanlluH 2.4.7./1.1.1286-03 «['urneHuueckue TpeOOBaHUS K
OJICK]IE IJIs AeTEH, MOAPOCTKOB U B3POCIBIX), IIKOJbHYIO (DOPMY MOKHO OTHECTH
KO BTOPOMY KJIACCY 0 TUTHEHUYECKOU KIacCU(pUKAIIIHU, TTOITOMY MaTEPHAIIbI JIs
MOAOOHBIX IIBEHHBIX HM3EIUN, UMEIOIINX HEMOCPEICTBEHHBIN KOHTAKT C KOXEi
JUTATENIbHOE BpEeMs, JOJDKHBI MMETh THMTPOCKONMMYHOCTHL He MeHee 10 %, cek;
BO3IyXOIMPOHUI[AEMOCTb, He Meree 100 av>/m*/cex.

AHanu3 pblHKAa IIBEHWHBIX M3JAEIUNA  ToKaszaia, 4ro okoino 80%
HCCJICIOBAHHBIX 00pa3IOB JIETCKOW ONIEkKIbl HE COOTBETCTBYET TEXHUYECKUM
pernameHtam TamokenHoro coro3a u CanlluH 2.4.7./1.1.1286-03 [1]. B
HammoHanbHOM  COKO3€  TPOM3BOAUTENICH JETCKOM OAEKIbl CUHUTAKOT, YTO
IIKOJbHAs (popMa AOJKHA 3aKyNaThCs HaIMpsMY0, 0€3 MOCPETHUKOB, YUYCOHBIMU
3aBeICHUSIMU. OJTO OyJeT CHOCOOCTBOBAaTH TMOBBIIMICHUIO OTBETCTBEHHOCTH
MIPOU3BOJIUTEIISI, 0OCCIICUEHUIO HAJICKAIIETO KauecTBa TOBapa M CHUIKEHUS €To
LICHBI.

Tonbko 44 % mpousBoguTeNel COOOLIMIN, YTO MCTONB3YIOT JUISl MOIIKBA
GbopMBI MPEUMYIIIECTBEHHO OTEYECTBEHHbIC MaTepuayibl [2]. B Munucrepcrse
MIPOMBILIJIEHHOCTH P® BBISBUIIM, UTO COBPEMEHHBIE POCCUMCKUE MTPOU3BOAUTEIN
4acTO M3TOTABJIMBAIOT JIETCKYIO OACKIY W3 HEKAYeCTBEHHBIX TKaHeH, OoJblIas
4acTh KOTOPBIX NOCTYNAET U3 PAJIa A3UATCKUX CTpaH, Takux kak Kopes n Kurai.

Pa3BuTne poccuilckoro mpou3BOACTBA HA BHOBb OTKPBIBAEMBIX IIBEHHBIX
MajblX ~ MOPeAnpusTHsIX  OyJeT  crmocoOCTBOBATh  WMITOPTO3aMEIICHUIO,
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O37I0OPOBJICHUI0 KOHKYPEHTHOM Cpelbl U YBEJIUYEHHUIO OOBEMOB O€30IMaCHbIX
TOBapoOB AJiA JETe W TMOJPOCTKOB HA POCCUKMCKOM pBIHKE MIKOJBHON (POPMBEL.
ToBapbl OynyT poOJIaBaThCs, €CIM CKOHIIEHTPUPOBATHCA HA COBEPILICHCTBOBAHUU
MPOM3BOJCTBA, TOBBIMIEHUH €ro 3()PEKTUBHOCTH U YIYUIICHUU KayecTBa
OPOAYKIMK, KPOME TOTO, BaXHO OIICHUTh I[I0Ka3aTellb €MKOCTH pbIHKA, T.€.
COBOKYITHOTO 00BheMa CTpoca Ha IPOAYKT, paccuuTan 1o Gopmyiie [3]

E=K-1, (1)
rae E — emkxocTh peiHka, K — KOJIM4ecTBO ToBapa, /] — 1ieHa ToBapa.
HacpllieHHOCTh phIHKA — 3TO CTEMEeHb OOECHEUYEHHOCTH MOTpeduTeneit

TOBapamu, orpejesieMasl WIh SKCIEPTHBIM MyTeM, UJIM HA OCHOBE BBIOOPOYHOTO
uccaenoBanus. [{ns  TOBapoB  IMTENBHOTO  IMOJIB30BAHUS  UCIOJIB3YETCS
OanaHCOBBIN MeTO/ pacuera [4]:
H,=H,+1I-B, (2)
rae H, — Hanu4ure ToBapOB Ha KOHEL EpUOoa;

H,, — Hanuuue ToBapa Ha HAYaJIO MEPHUO/IA;

11 — nokynka (IoCTymJIeHHe) TOBapOB 3a MEPHUOJ;

B — BBIOBITHE TOBAPOB 3a MEPUOI.

Chnpoc u mpemyioKeHHWe — JiBa OCHOBHBIX (DakTopa TMOSBICHUS HOBBIX
MIBEMHBIX NMPOU3BOJACTB. M3ydeHuio crpoca NpuAa0T OOJIBLIOE 3HAYEHUE, UTO
HEBO3MOKHO  0€3  IpelBapUTEbHOM  OLUEHKM  MMOTEHIMala  HOBOIO
npousBoacTBa [S]. [leTckast ofexna 0Te4eCTBEHHOTO MMPOU3BOACTBA, OTBEYAOIIA
TpeOOBaHUSIM MOTpPEOUTENs, perinameHTa TaMOXEHHOro corw3a O 0e30MacHOCTH
IPOAYKIIMK JIETKOW MPOMBINIJICHHOCTH U TPOAYKIIMHM, a TaKKe HaIlpaBJICHUIO
MOJIbI, OyAeT BocTpeOoBaHa Ha PoccuiickoM 1 BHEIITHEM PBIHKE.

Jlureparypa
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4. banaHcoBbIil MeTOJI pacueta [DJIEKTPOHHBIA pecypc| - Pexxum nocryna:
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VJIK 687.1
AHAJIN3 CBOMCTB MATEPUAJIOB I YEXJIOB
HA CUJIEHbA ABTOMOBWIEHN
10. A. IKOBIJIEBA, P. P. DATKYJIJIMHA, 1. B. BACUYKIH
Kazanckuii HallMoHaJIBLHBINA UCCIIEI0BATEIbCKUN
TEXHOJIOTUYECKU YHUBEPCUTET

JIns KaxJI0ro BOJIWTENS Ba)KCH ACTETUYHBIM BHJ €ro aBTOMOOMIIA. YUeXIIbl
JUIST  aBTOMOOWJIEH WCIBITHIBAIOT MEXaHWYECKOE BO3JIEHCTBHE CO CTOPOHBI
MacCAKUPOB, a TAKXKE€ BO BpPEeMs THUTMEHUYECKOTO yxoja. UexJbl Ha CHICHbS
aBTOMOOWJIS, KaK W3JCNIMs IIBEWHOW MPOMBIIUICHHOCTH, JOJDKHBI OTBEYaTh
cieayrommm Tpebopanusm [ 1, 2]:

rpsA3€0TTAIKUBAHUE;

CTOMKOCTb K BO3JCHCTBUIO COJTHEUHBIX JIyUEeH;

CTOMKOCTb OKPAaCKH K CTUPKAM WJIM XUMHUYECKUM YHCTKAM;

BJIarOOTTAJIKUBAHUE;

COOTBETCTBHE TUTMEHUYECKUM HOPMaM M IIpaBUIIaM.

Ha peiHke akceccyapoB uisi aBTOMOOWJIEH MOKHO HaWTH MPEIJIOKECHUS
HECKOJIbKO THIIOB UYEXJIOB: YHUBEPCAJIbHBIE aBTOMOOMJIBHBIEC YEXJIbI, MOJCIbHBIC
aBTOMOOMJIBLHBIE YEXJIbI, UEXJIbl C UHANBUYyAILHBIM TOIMKUBOM [3].

Henocrarok yHHBEpCalbHBIX YEXJIOB B TOM, YTO OHU HE MOTYT MOJHOCTHIO
MOBTOPUTh KOHTYPHI CHACHUN. MojenbHbIC YeXjIbl HA aBTOMOOWIIBHBIC CHUJICHUS
M3TOTaBJIMBAIOTCS TIO0 JIeKajaM KOHKPETHOM MOJEIu aBTOMOOWIS. YUexiwl s
CUJCHHUM  aBTOMOOWJEH TI0 HHIAMBUAYAJbHBIM 3aKa3aM  H3TOTaBJIMBAIOT
aBToMacTepckue, (aOpuKu, TIOHUHT-aTehe M HEOOJbIINEe aBTOMOOUIIBHBIC
komnanuu. [IpenmyIiecTBOM  TakWX  aBTOMOOMJIBHBIX  YEXJIOB  SIBJISICTCS
WHIWBUAYAJIBbHBIA TOAXOJ K 3akazy. KioumeHT MoXeT 3akaszarh J000W JAu3aiiH
gyexJioB. UexJbl Il aBTOMOOWJIBHBIX CHIACHUN, KOTOPBIE H3TOTaBIMBAIOTCS II0
WHIWBUAYAJILHOMY 3aKa3y, MPU3BaHbI MOJHOCTBIO YJIOBIECTBOPATH TPEOOBAHHUSIM
MOTPEOUTEISsI, B TOM YKCJIE U 110 NMOA00PY MaTEpUaJIOB.

Harypanbuble mMaTepuanbl KOXKa M BEIOP HUCHOJB3YIOTCA ISl CUACHUN B
AIUTHBIX aBTOoMOOWIAX. Bemop oOnagaer MATKUM BOpPCOM TIO  JIMIIEBOM
MOBEPXHOCTH, B oTiinuKMe oT kKoxku. Koka — marepuan, He Tepsitomuii popmy u
TOBApHBIA BHJ Ha MNPOTSHKEHUU JUIMTEIBHOTO BpeMeHH, 00JiaaeT CBOMCTBOM
HECMHHAEMOCTH, TUTPOCKOIMMMYHOCTH, U3HOCOCTOMKOCTH.

Uexapl W3 DKOKOXH — 3TO KA4eCTBEHHBIM 3aMEHUTENh YEXJOB W3
HaTypaJIbHOM KOXH. Takol MaTepual UMeeT MUKPOIIOPBI, UTO MO3BOJISIET SKOKOKE
JbIIIaTh. JKOKOXXa HE MPOIYCKAET BOAY, HO BO3yXOMPOHHUIIAEMOCTh 3KOKOKHU
OnM3Kka K HaTypalbHOM KoXe. Yexipl U3 HSKOKOXKH HWMEIOT  BBICOKYIO
M3HOCOCTOMKOCTh (CTOMKOCTh K HMCTHUPAHUIO, K Pa3pbiBY, pa3gupy), XOPOIIYIO
MOPO30yCTOMUYHUBOCTh, TUIOANIEPT€HHOCTh. KpoMe TOro, OHM HKOJOTUYHBI H
CTOST JICIIEBJIC HATYpaIbHOU KOXH [4].

Marepuan «¢aok» OYeHb MPAKTUYEH JMJISI MCIOJIb30BaHMS B KaueCTBE
MaTtepuasa i 4eXJIOB CHUICHUM aBTOMOOWJIS, HA HEM MPaKTHYECKU HUKOTJA HE
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MOSABJIIETCSA  Pas3pbIBOB M pacTskeHUMU. Dok uMMeeT BOJOOTTAIKMBAIOLIUE
cBoiicTBa. TkaHb yCTOIUMBA K yIbTPAQHOIECTOBBIM JIydaMm [5, 6].

Texnonoruss (IOKMPOBAaHUS TPEACTABISAET COOOW MPOIECC HAHECEHMs
U3MEJIBYEHHBIX BOJIOKOH B JJIEKTPOCTATHYECKOM II0JIE Ha KIJIEEBYIO OCHOBY. lIpm
[IO3TAalTHOM PaCCMOTPEHHUH TEXHOJIOTMUECKUHN MpoLecc (GIOKUPOBaHMSI BKIKOYAET B
ce0sl OCIIe0BATENIbHOCTh HAHECEHUSI KIIEEBOTO €105, COOCTBEHHO (PIIOKMpOBaHUS,
a TaK)Ke CYIIKH U YHACTKH.

@®0K MMEET BBICOKMHM IMOKa3aTelb H3HOCOCTOMKOCTH: €r0 MUCTHUPAEMOCTH
cocrasisier 10000 muknoB. DokupoBaHHAS MOBEPXHOCTh 00JAAET XUMHUYECKOM
CTOMKOCTBIO - YCTOWYMBA K PACTBOPUTEISAM M MPUTOJHA JJISI XUMHUYECKON YHCTKH.
@NOoK  ABIAETCS  TSHKENO  BOCIUIAMEHSEMBIM —~ MAaTEpUAIOM:  TEMIleparypa
BOCIUTAMEHCHUS Pa3IHYHbIX BUIOB (iioka Haxomutcs B peaenax 400 — 550°C.

OcrtanoBuM oco0oe BHHMMaHMEe Ha Marepuaie «Tepmoxkakkapay.
Cy1miecTByeT MHOTO KaKKapJOBBIX TKaHEH-OCHOB ISl TEPMOXKAKKap/a, KOTOpPbIE
OTJIMYAIOTCA IO BOJIOKHUCTOMY COCTaBy M IIOBEPXHOCTHOM IIJIOTHOCTH.
Matepuansl U3 aleTUILEIUIIOIO03HbIX, MOJIMAMUIHBIX U MOJUI(UPHBIX BOJIOKOH
BOCIPUUMYMBBI K OKPAIIMBAHUIO CYOJMMAIlMOHHBIMU KPACUTEISIMHU, B TOM YHCIIE
U CMECOBBIE TKaHM, cojepxkauue 6oinee 60 % nommdcrepa. IHHOBAMOHHOCTH
TEpPMOXKaKKapAa B KadecTBe MaTepuaja JUisl YeXJIOB aBTOMOOWIISI B HacTOsLIEe
BpeMsi 00yCJIOBIIEHA BO3MOKHOCTBIO OOJIBILIOTO pa3HOOOpa3usi BHEIIHEN OTJIEIKH C
HCIIOJIb30BAaHUEM TEXHOJIOTUH HAaHECEHHUSI CYOJIMMAIIMOHHBIX KPACUTEIIEH.

Takum oOpa3oM, pacCMOTpPEHBI CBOMCTBA psijia MaTEpPHANIOB JJISl YEXJIOB
CUJEHUM aBTOMOOWIeH W uX cBoWcTBa. [lpu HW3rOTOBICHUM  YEXJIOB
aBTOMOOMJIbHBIX CUAEHUN Ba)XKHO YYECTh HE TOJIBKO ICTETUYECKUE KayeCTBa, HO U
TUTHEHUYECKHUE, U SKCIUTyaTal[MOHHbIE CBOMCTBA MAaTE€pHAIOB, YTOObI 00ECIEUYHTh
KOHKYPEHTOCIIOCOOHOCTh 3TUX IIBEHHBIX U3JIETUH.
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YK 537.862/.868:61
AHAJII3 TA JOCJIIKEHHS BIUVIMBY HEIOHI3YIOYOI'O
BUITPOMIHIOBAHHSA HA CUCTEMMU OPI'AHIB JIIOAUHU
C. M. BEPESHEHKO, T. M. JSI4YOK, M. B. PELIETHAK
KuiBchkuii HalioHaIbHUM YHIBEPCUTET TEXHOJIOTIH Ta AU3ANHY

B ocrtanmHi pokM TOCTIHHO 3OLIBIIYETbCA  KUIBKICTH  JTOCIHITKECHb
HETaTHUBHOTO BIUIMBY €JCKTPOMArHITHOTO BHIIPOMIHIOBAaHHS Ha PO3BUTOK
3aXBOPIOBAHb CEepIIeBO-CYUHHOI, OTIOPHO-PYXOBOI, PEenpOlyKTUBHOI,
CHJIOKPUHHOI Ta IHIIIUX CUCTEM OpraHizmy JroauHu [1].

Ha pmanuit 4yac icHye Oarato Teopiii MexaHi3My O10J0Ti4HOI il
CJICKTPOMArHITHUX TIOJIIB SK MPHUPOJHOTO, TaK 1 TEXHOTEHHOTO IMOXOJ/KEHHS Ha
*uBl opranizmu [2, 3]. EnektpomarnitHe BunpomiHioBanHsa (EMB) BmnuBae Ha
MPOLIECH YIPaBJIIHHS Ta B3a€EMO3B’SI3Ky MK CHUCTEMaMHU OpraHiB, KIITHHAMH Ta
MOJIEKYJIAaMU KUBUX OPraHi3MiB, IPOBOKYE€ 3MIHU O10JOTIYHOTO PHUTMY,
BUKPUBJICHHS HOpPMaJbHOTO 1H(MOpMAIIHOTO PIBHS B CHCTEMaX OpraHi3my
moauHu [4].

Ha ocHoBI miTepaTypHOro Orjisiay Ta JOCIIIKEHb B cdepl 3aCTOCYBaHHS
EMB 3miiicHeHO cucTeMaTu3alilo HaCHiAKIB J1i HEraTuBHOTO (akTopy —
CJIEKTPOMArHITHOTO BUIIPOMIHIOBAHHS — Ha KOXXHY 3 CHCTEM OpPTraHi3My JIIOJUHU

(puc. 1).
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Puc. 1. Cucremarusanis Hac/aiAKiB /il HeraTUBHOTO )AKTOPY — €JIEKTPOMATHITHOIO
BHIIPOMIHIOBAHHS — HA KOKHY 3 CHCTEM OPraHi3My JIIOAUHHA
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Sx BugHO 3 pucyHky 1, EMB mnpoBoKye pO3BUTOK BEIMKOi KUIBKOCTI
XBOPOO, ypakarouu KOKHY 3 CUCTEM OpraHi3My.

[IpoBenene cepen odicHUX MpalliBHUKIB, BHUKJIaJadiB BY3IB Ta CTYJEHTIB
OTMMUTYBAHHS JIO3BOJIMJIO OTPUMATH 1HGOPMAIII0 MpPO YacTOTy 1 TPHUBAIICTh
KOPHUCTYBaHHS BHM3HAUCHMX KaTeropii oci0 MoOuIpHUM TenedoHOM Ta
KOMIT' FOTEPHOIO TEXHIKOIO, a TaKOX IPO 3MIHM (PI3UYHOTO Ta TMCHUXOJOTTYHOTO
CaMoOMoyYyTTs Mmij yac Tpusanoi podotu 3 [1K.

OnuTyBaHHS PECHOHACHTIB ToKa3ano, mo 71,92 % omnuraHux ocio
KOPHUCTYIOTHCSI KOMIT IOTEPOM KOXeH JIeHb, 15,78 % — 5 nHiB Ha TWxKaeHb, 12,3 %
— 1-2 nui Ha TWKIEHb. [Ipu bomy 33,3 % 3 HUX TPOBOJATH 3a KOMIT I0TepoM 5-8
roJuH y Jenb, 21,1 % — 6inbine 8 rogun, 22,8 % — 1-3 rogunu 1 22,8 % — 1o 1
roguHd Ha JneHb. [lig yac TpuBanoi poOOTH 3a KOMIT IOTEPHUM OOJIaIHAHHAM
a0CoI0THA OUTBIIICTH OCIO BiUyBa€ pI3HOMAHITHI HEraTUBHI 3MIHU (D13UYHOTO Ta
IICUXOJIOT1YHOTO XapakTepy (puc. 2).

ZaTiKaHHA M'AZ B o poz ApaTOBEHICTE
4%
BineE o4ax 15% FarankHa
25% ETOMARHI CTE
25%
roAoBHKE fink THeREOEAHI CTh
23%
nigBKwW eHe 11% 443 COHAWEI CTE
32% NOTOBKA ARHHA
W3 miHK CamanoqyTTA Mz WiHK CaMonodyTTA
Bi ACyTHI Bi 4CyTHI
a 0

Puc. 2. TuckomdopTHi ¢pizuyHi (a) Ta mcuxoJiorivui (0) Biguyrrs npu Tpusadii pooori 3 IIK

3axucT HaceneHHs BII HeraTuBHOro BIUIMBY EMB € BaximBum 1
aKkTyanbHUM. JIOCSATHEHHS IIl€]l METH MOXIJIMBO 3a pPAXyHOK BHKOPUCTAHHS
CHeIiajJbHUX €KPaHiB y BUTIIS/II METAJICBUX CYIUIbHUX a00 nephopoBaHKX IIUTIB,
CITOK, IUTIBOK, creniagbHux (ap0, a Takox OararomapoBHX MakKeTiB MaTeplais,
3maTHUX BigouBat EMB, a60 morauHaTH Ta po3ciroBaTH HOTO.
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YK 687.016.5
JOCIIIAKEHHA KOHCTPYKTUBHO-AEKOPATUBHUX
OCOBJIMBOCTEH BEPXHBOT'O IIJIEYOBOI'O OJSTY
ryunyJjbCKOI'O KOCTIOMY 3 METOIO ITPOEKTYBAHHSA
CYYHACHOTI'O 0Ty
€. B. CEIOYXOBA, M. B. KIOBAHNY
MykadiBChKUM Jep>KaBHUM YHIBEPCUTET

3acTocyBaHHS €JEMEHTIB HApOJHOTO KOCTIOMY B Cy4acHOMY OJsi3l
MPE/ICTABIIAE€ BEIMKE HAYKOBE 1 MpaKTUYHE 3HAYEHHS Ta BEJIMKUU IHTEpEC SK
CTIO’KMBAYiB, TaK 1 3aKOHOJABIIIB MOJH. AKTyaJIbHUM CTa€ CTBOPECHHS Cy4acHOTO
KOCTIOMY 3a TPaAMIIISIMU TYITYJIBCKOTO MUCTEIITBA 1 CITOCO0Y HOTO ONTUMATIBHOTO
PO3BUTKY, 30KpeMa, TYIyJIbCKOTO CTPOIO.

BaxxnuBe wiciie B JOCHITHULBKUX poOOTax 3aiiMae came TYyIyIbChbKHMA
TPaJAMLIAHUN CTpii, SAKUHA MOXHA BBAXKATU OJHHUM 13 BAXKIMBHUX 1CTOPUYHUX
JoKepen e BiJoOpaXkeH1 KyJIbTYpPHUH PO3BUTOK, COIllajbHA MPUHAICKHICTD,
€CTETUYHI TOTJISIAN Ta BIpYBaHHS TOPSH Ta YITKO BUPa)KEHI BIAMIHHI XYI0XKHBO-
KOJIOPUCTUYHI OCOOJMBOCTI, 32 IKUMH MOXHA BU3HAYUTHU MPUHAIEKHICTD /10 TI€T
4y 1HOI yacTuHy ['yiryneumay [1].

AHaJ3 JpKepen 3acBia4YMB, IO ICHYE CTIMKe 3allikaBJIeHHs IpoOjieMaMu
dbopMyBaHHS  TyIYJIbCBKOTO KOCTIOMYy Ta BHSIBHB, 1[0  3aJIMIIAIOTHCS
HE3 SCOBAHMMH OKPEMI aClEeKTH, 10 TOPKAIOThCS NPOMDKKY KiH. XIX — mou. XX
ct. HebaraTo BijoMOCTE# A€ YITKO CHCTEMATHU30BaHO (PAKTOJIOTIUHUM maTepiad,
I0JI0 BIIMIHHOCTEH Y BEPXHbOMY IUIEHOBOMY OJs31 TIPChKUX pailoHiB [BaHO-
®pankiBcbkoi, YepHiBerbkoi obmacteit Ta PaxiBchkoro paiioHy 3akapraTchbKoi
00J1aCTI, a caMe 0COOIMBOCTEH BHIB Ta TEXHIK 037100JICHHS.

B npaniit  poOOTI MpoOBENEHO JIETATIbHUN  aHajli3 KOHCTPYKTUBHUX
0COOJIMBOCTEN T'yILyJIbCHKOTO YOJIOBIYOTO Ta MKIHOYOTO KOCTIOMY, SIKMH JT03BOJIMB
BCTAHOBUTU OCHOBHI XapaKTEPUCTUKHU, TaAK1 SK: MPUCYTHICTh MPSAMUX JiHIN B Kpoi,
BCl KOHCTPYKIii HaOMMXKalThCcsl 1O NPOCTUX TIEOMETpUYHUX Piryp —
MPSIMOKYTHHK, KBaJipaT, Tpamellis; BIAMOBIIHO /10 BCTAHOBJICHUX XapaKTEPUCTHUK
PO3pOOJICHO CXEMH KpOK KIHOYOTO Ta YOJOBIYOTO JIETKOTO Ta BEPXHBOTO
IUIEYOBOTO OJISTY, TIOSICHOTO OJIATY.

Cni 3a3Ha4MTH, 110 BEPXHIM TUICUOBHI OJSr TyIyJiB Ma€ YTWIITapHY, a
TaKOX BaroMy €CTeTU4YHYy (DYHKIIIIO, TaK sIK caMe€ Ha BEPXHHOMY ILIEHOBOMY OJIsA31
30CEPEIKEHO OUIBIIICTh JEKOPaTUBHUX elleMeHTIB [1]. Buxonsuu 3 nmpoBeaeHOTro
aHalli3y TyIyJIbChKOTO BEPXHBOTO IICYOBOTO OJASTY aBTOPAMH BCTAHOBJICHO, IO
HaNOUIBIIE 32 PI3HOMAHITHICTIO JICKOPATUBHOTO BUPIIMICHHSIM BUIUISETHCS KEMTap.
He nuBnsunch Ha MPUHANIEKHICTH 10 OJHOTO €THOTPa(igHOTrO pErioHy, ICHYE
0e3:114 BIAMIHHOCTEW B crioco0ax NEKOpyBaHHS, TMIaX OPHAMEHTIB Ta TEXHIKaX
03/100JIeHHS, fKI XapaKTepU3yITh KOXHY KOHKPETHY YacTWHY | yIymbIIuHU.
BiamiHHOCTI B KOJBOPOBIM rami Ta croco0ax [IeKOpyBaHHS KemkapiB Oyso
JOTIUTHHO PO3TIISTHYTH BIMOBIIHO IO PETiOHATBHOT TPUHAIEKHOCTI.

Busznaueno, mo ans kenrapiB IBaHo-®paHKIBCHKOI 00J1aCTI XapaKTEPHUM €
OpPHAMEHT y BUIJIAJI MIBPOMOIB, Ha KIHIX SIKHX PO3MILIEH] KyJnbKu. Takumwu
niBpomMOamMu 0QOPMIISIT YacTUHY OOpPTIB KenTapsi, MPOWMH, HU3 Ta KOHTYpPH
KHIeHb. TakoX KenTapi N0 HU3y BHUPOOY Ta Kpaw TMPOWM BUIITUBAIHCS
«HU3UHKOIO», 3a JOMOMOIOI0 sIKOi JocaraBcs o00’eM Ta 3abe3nedyBajiach
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KOJIbOpPOBAa rama, B SKId TNepeBaKaldW BIATIHKKM YEPBOHOTO Ta (PiOJIETOBOTO
koibopiB [1, 2]. BiaminHoio pucoro kenrtapiB IBaHO-®paHKIBIIMHU BUCTYIIAE
HAsBHICTh KHUTHIb 1O Kparo odopmieHHs OoptiB. KuieHi po3milryBaivch
pUOJIM3HO HAa JiHIT Tajii, SK By3bKi B paMKy TakK 1 HaKJIaJIHI.

Kenrapi PaxiBchkoro paiioHy 3akaprnarchbkoi 00JIacTi XapaKTEepHU3yHOThCS
HAsIBHICTIO B O(OPMJICHHI MPUTAMaHHOTO caMe JJii LbOTO PEriOHYy POCIUHHOTO
OopHaMeHTy. TakuM OpHaMEHTOM MpPHKpAalllalyd HIKHIO YACTUHY KenTaps. Takox
BIIMIHHOIO PUCOIO 111€1 YacTHHU ['yIyJIBIIMHY € HASBHICTh OPHAMEHTY «PIXKK1» T10
nijgoukaM BupoOy. Kpai mpoiim Ta HU3 KenTaps 037100JI0BANIKMCS TYCTOIO0 APiOHOIO
BUIITMBKOIO «HU3MHKOIO». KoJabopoBe 03400JIeHHS BKIIIOYa€ HACHUYEHI KOJIBOPH,
TakKi K YEepPBOHUU, 3€JCHUMN, OpaH)XeBUM, CHHIHN, Tolo [1, 2]. BiaMiHHOIO pHCOIO
T'YIyJbCHKUX KENTapiB mi€l yacTHHU [ yIIyIbIMHY € KUIIEH] B PAMKY.

Kenrapi YepHiBelpkoi 00iacTi MOEAHYIOTh B cOO1 BaplaHTH 03700JICHHS
JBOX 1HIIMX YacTUH [ yIlyJIbIIMHM, U1 HUX IpUTaMaHHe 03100J€HHS SIK y BUTJISAAI
niBpomMOiB 3 [BaHO-®paHKIBIIMHA Tak 1 y BUINIIAL «pLKKIBY 3 PaxiBmimHu
3akapnaTrchkoi obnacti. B KoabOpoBIl rami oApa3y BHU3HAYAETHCS MPHUCYTHICTD
BIJITIHKIB 3€JIEHOr0 KOJbopy. HallOupi 03100J1F0F0TECSL YaCTUHUA OOPTIB KEnTapsl.
BusHauanbHUM € HasBHICTh JIMIE€ HAKJIQJHUX KUIIEHb B KOHCTPYKTHBHO-
JeKOpaTUBHOMY O(OpPMIICHI KEeNTapiB.

B pe3ynbrari mpoBeAeHUX AOCIIKEHb CHUCTEMATU30BaHO BUAM Ta (HOpMHU
JIEKOPYBaHHS T'YLYJbChKHX KENTapiB pi3HUX yacTuH ['yuynsimiunau. Po3pobieno 1
IPEICTaBICHO CXEMU 03/100JIEHHS KENTapiB Ha PI3HUX KOHCTPYKTUBHUX JUISHKAX.

B ninomy, Bu3HaueHo, mo B KiH. XIX — nmoy. XX CT. NpUHIKIINA PO3MILIEHHS
JEKOPAaTUBHUX €JIEMEHTIB y BUIJISIII 03[100J€Hb BHUIIMBKOIO, ITHYPOM, KUTHUIISIMHU,
METaJIeBUMHU OJISIIIKAMH B TYIYJIBCbKOMY BEPXHBOMY IIJIEUOBOMY 015131 3BOJSATHCH,
TOJIOBHMM YMHOM, 10 BHPILIEHHS CYTO XYyAOXHIX 3aBAaHb. [lpukparmuamucs
HaWOIbII BIAKPUTI MiCUA OAATY, PO3MILIEHHS U KOHQIrypaimis Aexopy
MOB'A3YBAIUCS 3 KPOEM, 32 PaXyHOK LIbOTO JocsAranacsi KOMIIO3HIliiiHa piBHOBara
KOMIIOHEHTIB KOCTIOMa.

Ha ocHOBI BUKOHaHHSI CTPYKTYpPHOTO aHaji3y JKepeja TBOPYOCTI, a came
KOHCTPYKTHBHO-/IEKOPATUBHUX BEPXHBOTO IJICYOBOTO OSATY TYILYJIIiB PO3pPOOICHO
€CKi3u MoJIeJIelt ofsTYy, siKi 0a3yl0ThCa Ha iMITallli 0araTomapoBOCTi TYIyJIbCKOTO
KOCTIOMY, PI3HHUX KOHCTPYKTHBHUX 1 JEKOPATUBHUX OCOOJMBOCTSIX BEPXHHOTO
IJIEYOBOTO  OJSArY, JEKOpl TYyIYJIbCbKMX  KENTapiB, KOJbOPOBIA  Trami.
3aCTOCOBYIOYM CY4YaCHI METOIU XYAOKHBOTO MPOEKTYBaHHS (METOJ acolliailii,
aHasorii, ctrmizarii) [3], CpoeKTOBAaHO KOJEKIIIIO )KIHOUYMUX aHCaMOJb OJIATY, sSKa
MpU3HAYeHa I CBATKOBHX TOIIH.
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V]IK 687.016.5
AHAJII3 KOHCTPYKTI/IBHO-KOMHOBI/IIIII7IHI/IX PIINEHDb
CYYACHHX MOI[E.JIEI7I BIOCTT'AJIBTEPIB
C.JI. BPUK, T'. C. IIBELIb
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

XKinova OiM3HA — 11€ BTUICHHS YyTTEBOCTI, BUITYKAHOCTI Ta €JIETaHTHOCTI.
[i Bubip 3amexuTh Bifl HACTPOIO, BHYTPIIIHBOTO CTAaHY, EMOIIHHOCTI, 1 3BiCHO X,
BiJl CTHJTIO, III0 HAWOLIBIN IMIIOHYE KiHIM. Taka Oiu3Ha JO3BOJIAE TTOUyBaTH ceOe
OUTBII BIIEBHEHO Ta PO3KyTO. BaxinnBo BUOHMpATH SKICHY 1 KpacUBY HIKHIO
oimu3Hy. KpiM TOro, mpaBwibHO TiAiOpaHuii OrocTrajabTep — € MKIyBaHHS IPO
310pOB’sl.

JlecsiTku TU3aitHEPiB IO BChOMY CBITY CTBOPIOIOTH HOBI 00pa3u s )KIHOYO1
OUIM3HU, COTHI KOHCTPYKTOPIB 1 MOJIENBEPIB TBOPATH iX MJIi MOJHUX TMOKAa3iB,
BEJIMKA KUIBKICTh MIANPUEMCTB CIIEIANII3Y€ThCA HA BUTOTOBJICHHI I[LOTO TPOIYKTY
MOJIHOI 1HyCTpIii.

Cnig BII3HAYMTH, IO 3a ICTOPIKO JIIOJCTBA OIOCTTAIbTEp BHUHAXOIUBCS
Kijgpka pasiB. Ille 3 maBHIX 4aciB KIHKM HOCHJIM OFOCTrajbTepH, SIKi Oy JajeKo
HE JOCKOHAJIMMH 1 HaraJyBaJld MOB’SI3KH, K1 OSATAIA HA TPYAH IS iX TIATPUMKH.
HarpyaHi moB'sI3kM — IIMPOKI CTPIYKM 3 IIUIBHOI JUISHOI TKAaHUHU — Oy
00OB'I3KOBOIO YACTHHOIO KOCTIOMA €runTsHKY [1].

VY CrapopasHhiii ['pertii Hocuiiv crieniaibHi MOB'SI3KH, K1 a00 MiATPUMYBaIU
rpyau 3HHU3Y, a00 JomoMaraiv NpUXOoBaTU HaaMipHI (popmu. g iX mo3HadyeHHS
ICHYBaJIM CTICIliajibHI clloBa: lesester, cestus, apodesme, mastodeton, zona Toro.

CraponaBHi pUMJISTHKU MiJ XITOHaMH 1 TyHIKAMH HOCHJIM IIKIPSIHI TACKH -
ctpodu, mepmuii mpoobpa3 OrocTraibrepa, MO MIJAKPECTIOE TPYyAH 1 Taliko.
Puminissnam Oynu Bilomi pi3HI BapiaHTH TOB'S30K Uil Tpynaei: fascia crpumyBana
3pocTaHHsl OlOCTa y MOJIOAMX AiBYaT, mamillare cTsaryBasia muiiHi Tpyau 3piiaux
KIHOK, TIOB'sI3Ka strophium TUTBKK TIATPUMYBAJIa TPYAH 3HU3Y, ICHYBAJIM TaKOXK
capitium 1 toenia.

VY nepion CepeanboBivyus OroctranbTep OyB 3a0yTHiA, a €BPONEHUCHK] KIHKU
MIPOTATOM 0araTbOX CTOJIITh HOCHJIA Ba)XKKI KOPCETH 3 METAJICBUMH BCTaBKaMU JIJIs
MITHATTS TPyAci.

Y 1907 poumi xypHan Vogue onyOsikyBaB (oTo 1 Mojaenl Mepumx
OIOCTraJIbTepiB, K1 MU MOKEMO Ha3BaTH "CydacHUMU'.

3 cnouatky XX CTONMITTA OmOCTrajgbTep BIAOCKOHAIMBCS 1 OyB
3alaTeHTOBAaHMM TakuMU BUHaxigHukamu sk: Epmiai Kagomns, Mepi ®Denmc
JlxetikoO Ta 1HIII.

Ha croroani Hayka mporpecye i O1ocTraibTep Ypi3HOMaHITHEHHM HE TUIBKU
dbopmoto, a i PI3HUMU KOPUTYBATLHUMH €(PEKTaAMHU.

CyvyacHa TexHIYHa PEBOJIIOIS TMPOMOHYE IiKaBl TakKi BaplaHTH:
OrocTrasnbTep, SIKUi 3MIHIOE KOJIIp TIPW HAMOKaHHI; Cynepo0'eMHMI OroCTrambTep,
AKUA MOXXHA HaAyTU 3a JOTMOMOTOI0 CIELIaIbHOI KHOMKU, OICTTajlbTep 3
MIKPOYINOM, SIKUH BUMIPIOE YaCTOTY CEPLIEBUX CKOPOUYEHb 1 TUCK; OIOCTTajbTEP 3
CUCTEMOIO PaIIOCMIOBILIEHHS PO HaMaJ; OIOCTraJIbTep 3 TUTAHY, 10 3araM’ ITOBYE
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dopMmy Tpydel Tpuw mepuioMy HaIATaHHI; OMOCTrajabTep, SKUW POOUTH 3amax
CUTapeTH HECTEPITHUM TOLIO [2].

CywyacHa Moma JAyxe JeMOKpaTW4YHa, BOHA JO3BOJSE  OYyIb-AKi
EKCIIEpUMEHTU TpPU BUOOPI ACOPTUMEHTY, KOJbOPY, TKaHWH, CTUJIIB. ChOrojHi
KIHKa MOXKe BUOpaTu Oyab SKUA THUI OIOCTrajJibTeépa — BiJI KJIACHYHOTO JIO
CIIOPTHUBHOTO.

B pamkax pocnimkeHHs OyJno NpPOBEACHO OINUTYBAHHS KIHOK MOJIOJIION
BIKOBOI TPyHH 3 METOIO BUSBICHHS yMOAOOAHb CHOXHBAudiB MpPU BUOOPI KIHOYOI
Oum3HM, a came Orwctranbrepy. JloCHmiKeHHS TPOBOIMIIOCH 3a JIOMOMOTORO
aHKeTyBaHHs, JJI1 4oro Oyna po3poOjieHa aHKeTa, M0 CKJIaay sIKoi yBiAmum 25
3aluTaHb. B SIKOCTI eKCIepTiB BUCTYIMIM KIHKH MOJIOJIIOI BIKOBOI TPYITH, a caMe
CTYJCHTH BHIIUX HABYAIHHUX 3aKJIaJIiB M. XMEIbHUIILKOTO (50 40JIOBIK).

Pe3ynpTaT onuTyBaHHS MokKazanu (puc. 1), mo OUIBLIICTH PECIIOHIEHTIB
HAJAI0Th MepeBary OrCTrajbrepaM KJIacCuuyHOTO Kpoto (59,4 %), 1110 BUTOTOBJICHHI
13 MarepiajiB, fKi 3a CHPOBHHHUM CKJIQJIOM MICTSTh CHHTETHYHI BOJIOKHA
(46,2 %); 031005eHMM MepexuBoM (73,5 %); 3 MOPOJIOHOBOIO 3aKPUTOIO YAIIKOIO
(42,8 %), mo ckmanaerscs 3 ABoX dactuH (70 %) Ta kictoukamu (86,7 %); 13
3actiokoro 33aay (79,2 %). KonbopoBy ramy OrocTrajabTepiB nepeBakHa OuIbIIICTb
OTNIUTAaHUX OOHMPAIOTH 3 YpaxyBaHHSIM CBOT'O YKe 1ICHyr0uoro rapaepo0y (68,9 %).

28

QA) Knecmeas a5 Ganconet

[ 1 A) M'aia yawsa 86 noponoul L T |

| Biranyh Bpeccied DEcHc. u.'-l DA)Qsor, SB) Tpeox, OB) Grwum Hbe ToN I

Puc. 1. Yactora 3ycTpiyHOCTi KOHCTPYKTHBHO-KOMNO3ULIHHUX pillleHb
Y Cy4YacCHUX MOJeJIsIX 0I0CTrajibTepiB
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OTxe, B pe3ynbTaTi MOCHDKeHHS Oyina oTpuMaHa i1H(opmallis M1oa0
HaAMOLIBII TOMYNSPHUX Cepe KIHOUOTO HACEJICHHS MOJIOJIIOI BIKOBOI TpYIU
KOMIO3UIIITHO-KOHCTPYKTUBHUX O3HAK OIOCTrajnbTepiB, sIKa BUKOPUCTaHA JIJIst

PO3pPOOKHU KOJIEKITIT CydacHUX Mojenel (puc. 2).

& < w
Puc. 2. Eckizu Mogesieil IpOMHCJIOBOI KOJIeKILil 010cTrajpTepis
Jlitreparypa
1. Hcropuss BO3HUMKHOBeHHs Oroctrambrepa [EnekTponnuit pecypc]. —
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€KpaHa.
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http://smages.com/stati/progress-i-nizhnee-bele/. — Ha3pa 3 expana.

129


http://belioff.com/information/articles/131173/
http://smages.com/stati/progress-i-nizhnee-bele/

Pecypcosbepizaroui mexHonozii ne2xkoi, mexcmunsHoi i xapuoeoi npomucaoeocmi

V]IK 687-02
HAIIPSIMKU YIOCKOHAJIEHHSA
KJIACI/I(I)IKAI_[IT KOPCETHUMX BUPOBIB
O. M. IOMBPOBCBKA, I'. B. 'OJIYEBOHKOBA
XMeNbHUIIbKUN HalllIOHAIBHUHN YHIBEPCUTET

[cayroui cucremu kinacudikallli KOpceTHUX BUPOOIB MPECTaBICHI B PI3HUX
JepKaBHUX Kiacu@ikalisX, HOPMATHUBHUX JOKYMEHTaX, HayKOBO-HaBYaJIbHIN
JiTepaTypl Ta MEPEeCcHiIyloTh PI3HI LIl 1AeHTU(IKAI]; AepXKaBHOTO HATJsAY,
MUTHOTO  KOHTPOJIO Ta  30BHIIIHBOCKOHOMIYHOi  JiSUIBHOCTI;  0OpoOka
CTaTUCTUYHOI 1H(OpMalii ramxy3eil BUpOOHHUIITBA MPOAYKIlI Ta 000POT TOBApIB;
CTaHAapTU3allll; HAYKOBUX JOCIIIKEHb; HAaBYaHHS.

Knacudikamii kopceTHux BuUpOOIB, #AKI po3poOiieHl Ta Ti, IO
BUKOPUCTOBYIOTHCSI B TMPAKTHUYHIM JISJIBHOCTI HE B TOBHIA Mipl BiJIIOBIJAIOTH
OpPUHIIMIIAM  HAyKOBOI TOProBO-TOBapHOi  kiacudikamii Ta OCOOJHMBO B
o0rpyHTOBaHOMY BHOOpI O3HaK Kiacudikaiii, MO0 € OJHUM 3 OCHOBHHUX
METOJIOJIOTIYHUX TMIiAXOAIB Oyab-sAKkoi Kiacudikailii, CUCTEeMaTUKH, MOOYIO0BU
1epapxii.

Krnacugixkanii pi3HOMaHITHI 110 CTPYKTYp1, O3HAaKaM, 110 BUKOPUCTOBYIOThCS
HaJIAl0ThCA PI3HI L. [x BiIMIiHHICTP MOYHA TOSCHUTH CaMme PI3HUMHU IIISIMU
kiacudikamii, ane TNOpPYIIEHHS MPHUHLIMIIB Yy YacTUHI iX BHUMYLIEHOIO
3aCTOCYBaHHS, OCKUIBKM BOHHM ICHYIOTh B I1HIIMX KJacU(IKaIMHUX Tpymax
TOBapiB, a00 HEOOIPYHTOBAHOTO, HEBJAJIOTO, HATyMAHOTO BUALICHHS BIAMIHHUX
XapaKTEPUCTHK K O3HAK — HETIPUITYCTUMO.

Buxoasun 3 Toro, mo HaykoBa Kiacu@ikaiis y TOBapOBHUPOOHUIITBI
(GYHKIIIOHY€E SIK METOJ] CHCTEMHOTO HAKOIMYEHHS HOBHX 3HaHb IMPO TOBAap Ta
BCTAHOBJICHHS 00'€KTUBHUX 3aKOHOMIPHOCTEH y Mi3HAHHI, HOB1 3HaHHS TIPO TOBAp,
NMOBUHHI © HAHWU3YBAaTUCh HA BXXE TNPHUHHATI BIANOBITHI «KJIacHdiKaIliiHi
crepxkHI». [[UM 1 MOSICHIOETBCS HEOOXITHICTh ITOCTIMHOTO BIOCKOHAJICHHS
ICHYIOUMX KJacu(ikaliii HempoJAOBOJIbYMX TOBAPIB Ta, Y TOMY YHKCI1, KOPCETHUX
BUPOOIB, IO 1 € METOIO JaHOT pOOOTH.

VY aockoHalleHHs Kiacu(ikallii 1[bOoro miKiacy oAsry — KOpCETHI BUPOOU —
BXKJIMBO 3 JIBOX MO3UIIIM, a caMe OHOBJICHHS HaBUYaJbHOI Kiacu@ikaiii 1 Ha ii 6a3i
BJIOCKOHAJICHHSI YKPaiHChKOro Kiacu(dikaTopa TOBApIB 30BHIIIHbOEKOHOMIYHOL
nistieHOCT1 (YKT 3E/).

HapuanpHa kitacudikaritis, 1mo BigoOpaxaeTbes B CleIiaabHIN JIITepaTypi 1Mo
TOBapax, marepiaiax (IOBIIHMKH, MOHOTpadii, HaBYAIBHI MOCIOHUKH, HABYAIIBbHI
MIIPYYHUKH) BIJMOBITAE 3araIbHOMPUIHATAM HAYKOBUM MIAXOJaM Y YaCTHHAX
BUJIIJICHUX BUIIE TPYMYyBAaHHIX 3a O3HAKAMH MpU3HAYCHHS (KOPCETHIi, TOMAIIIHI,
JTKyBaJIbHO-TIPO(D1IAKTHYHI ), HAa PIBHI TPyH MO cHenu(IvHIA 03HAIl — MATPUMKA 1
dopmyBaHHs yacTUH Tua (OrocTrajabTepHa, TOsICHA, KOpmycHa). Toxl Ha 1ux
PIBHSIX BUKOPHCTOBYIOTHCSI TEJICOJIOTIUHI O3HAKHU, BHU3HAHI HAYKOBLSAMU —
TOBApOBUPOOHUKAMH, SKI BHUPAKAIOTh METy 3aCTOCYBaHHS LHUX BHPOOIB,
MPU3HAYECHHS Ta CITIOCOON BUKOPUCTAHHS (TIIICUOBI, MOSICHI, KOPITYCHI).
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Knacugikyoun okpeMi BUAU B rpylax KOPCETHUX BUPOOIB AyKe BaKIUBO
YTOYHUTU O3HAKy IIJIbOBOro mnpu3HaueHHs. [lo BkazaHili oO3Halll CHOXHBadi
HaMararoTbCs MNpUAOATH KOHKPETHI BUIM NPOAYKIi, HANPUKIA, KIACUYHHM
OrocTrasibTep, JUIsl 3aHSATTS CIOPTOM, MJISi JKIHOK, IKI TOAYIOTh TPYAbMH, IS
KOPEKITii, ISl IPOTEe3iB.

Ha piBHi Buay, sK Karteropis, IO NPEACTaBIsS€ KIHIEBY MPOIYKIIIIO
BUPOOHUIITBA, BHJILJICHI: OIOCTTajJbTep, OIOCTrajibTep-KOMOIHAIIIS, HaIliBIrpallis,
rpaiis, Mosfc AJiA TaH4iX, MOSC-TPYCH, KOPCET, HAMiBKOPCET, KOPCET, Tpallid,
rpalis-TpycH, rpaiis-raHTaioHu.

Ha piBHI pi3HOBUAHOCTEH SIK CTymeHs Kiacu]ikaiii KOpCETHUX BUPOOIB, y
HaBYaJIbHINA Kiacu@ikailii HaBeJCHI TUIbKH Ha3BU O3HAK: MaTepiaj, KOHCTPYKIIis,
CTYIiHb €TaCTHYHOCTi, acoH, 00poOka Ta po3mip. Ha Hamry nymKy, BaXJIUBO B
kjacuikamii pi3HOBU/IIB BKIOYUTH TaKy O3HAKY SIK CIIOCIO BUPOOHHUIITBA, TaK SIK
Il BUPOOM BUTOTOBISAIOTHCS HE TIIBKH CIOCOOOM IMTTSA. | HallBakIWBiIIE
BiJI0OpaXkeHHs B Kiacu(ikariii BUpoOiB Ha PIBHI PI3HOBHUIB BUAY MaTepiaiiB, 110
BUKOPUCTOBYIOTHCS: OCHOBHHUX (0a30BUX), MIAKIAJAKOBUX, TPOKIAIKOBUX Ta
JIEKOPaTUBHUX, ICTOTHO BIUIMBAIOTh HA TIOKA3HUKHU CIIOKUBAIbKUX BJIACTHUBOCTEH
KopceTHUX BUpoOiB. Tum Ounbiie, mo «TexHIYHUN periiaMeHT npo HaiMeHyBaHHS
TEKCTHWJIbHUX BOJIOKOH Ta MAapKyBaHHA TEKCTWJIbHUX BHpPOOIB» BHMarae
3a3HAUYEHHS BOJIOKHHCTOTO CKJaJy BChOTO KOPCETHOro BHpoOy abo OKpeMux
YaCTUH, HaNpHKIaA JJsl OIOCTITAJbTEPIB — 30BHINIHIA Ta BHYTPILIHIN MaTepial
JUISL YallloK Ta O1YHMX YAaCTHH, a JJII KOPCETIB — MepeHl, 3a/JHl 1 )KOPCTKI O14H1
YaCTHHHU.

Pi3HOBUAHICTE OyAb-SKOTO BHUIY KOPCETHUX BHUPOOIB, SIK HUXHS CTYIIHb
kyacudikaili, TOBUHHA BiJI0OpakaTH iX OCHOBHI CIOXKHUBAI[bKi BJIACTUBOCTI 1 B
SAKOCTI O3HAaKM HEOOXIJHO BHUKOPHUCTOBYBATH XapaKTEPUCTHUKU MaTepialy He B
3arajJbHOMY BH3HA4YeHHI (TKaHHI, TPUKOTAXKH1, BUIINTI), & TAKOX BITOOpa)»aTH ixX
1CTOTHI BIIMIHHOCTI, HAIPUKJIAJI, IMOJOTHA 3 €JaCTUYHUMH, MIKPOBOJOKHUCTHUMH,
yJIBTPATOHKUMH HUTKaMHU.

B 3aranphiii cxemi kiacu@ikaiili KopceTHUX BHUPOOIB HA HUXKHINA CTyMNEH1
BAJKIIMBO TaKOX BiJI00pa3uTH O3HAaKy KOHCTPYKIIIi, HaIpuKiIai,
GyHKIIOHATBHICTh YamKu (M'sika, yIliabHEHa, 3 "mMHHUX" MaTepiaiis,
camocopMoBaHa, yOibOBaHa); (opMa dYamiku (MOBHICTIO 3aKpUTa, BEPXHS
MOJIOBUHKA MEHINIA HWXKHS, TIJIbKM HUJKHI TOJOBUHKH, V-1OJi0HA, TPUKYTHA, 3
BCTaBKOIO U MPOKJIAJIKU-KOPEKTOPA); BUJ KpOIO: OIOCTTrajlbTep OE3IIOBHHM, 3
IBAMH TOPU3OHTAIBHUMHM, JIarOHATBHUMHU, BEPTUKAIBHUMH, HAIIUIOCKAMH,
KOMOIHOBaHMMH; (YHKILIOHAJIBHICTh Opereneii: Oe3 Operenel, 31 3WOMHUMH, 3
XpECT-HAaXpeCT; TUII 3aCTIOKHU: IO CepeHI CIUHKH, MIXK YalllkaMu, 0€3 3aCTIOKH.

[IpuBenenuit anaii3 ICHyIOUMX KJIacH(piKaliili KOpCETHUX BUPOOIB CBIIYHUTH,
0 ICTOTHE OHOBJIEHHS ACOPTUMEHTY IIMX BHUPOOIB BHMAarae yJA0CKOHAJICHHS
okpemMux Kiacudikamiii 1 0cobIMBO TIMOOKOI TOBMHHA OyTH HaBYalbHA 1
TOBapo3HaBya Kiacudikamis. Bona moTpiOHa sk i peamizallii iHHOBAIIHHHUX
METO/IB HABYaHHSA TMPH TMIATOTOBINl CIHEHMIATICTIB 3 JOCTaTHIMH 3HAHHSIMH,
TOBApO3HABIIIB, EKCIIEPTIB TOBAPiB, TOBAPHOT HOMEHKJIATYPH Ha PUHKY.
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VJIK 687.016.5:572.087
PO3POBKA CIIOCOBY IIIJIBOPY KOJIbOPOBOI IMAJIITPA
CYYACHHUX TKAHHUH ITPHU CTI/IJII3AI_IIT PETPO MOI[EJIEfI oxAry
O. II. CUPOTEHKO, C. M. LIEBYVYK
XMeNbHUIIbKUN HalllIOHAIBHUHN YHIBEPCUTET

3ano3u4eHHs] peTpo MOTHBIB MUHYJIOIO MPH PO3poOLl CydYaCHUX Mojelei
onary mepeadayae TMEPEHECEHHs Ta CTHII3aIlI0 OKPEMHUX EJIEMEHTIB KpOlo,
KOJBOPOBOI TaMW MaTepialdiB Ta O3/00JICHHS, SKI TpH IbOMYy OYyAYyTh
BUKOpucTOBYBaTUCs. OJIHAK, IpU Oe3MocepeIHbOMY BUTOTOBJICHHI IUX MoJienei
NOIIYK TKaHUH, sIKI O 32 KOJIbOPOM MaKCUMAJIbHO MOBTOPIOBAJIU aHAJOT 1 TaKUM
YUHOM MIJKPECIIOBAIN CTWIb €MOXH, O0paHOi B SKOCTI JpKepesia TBOPUYOCTI,
JIOCUTh TPUBAJIUI B Yaci.

KonbopoBy mamitpy oAsry MHHYJIOTO MOKHAa BHBUYMTH JIMIIE 3a IX
dotorpadisiMu, pUCYHKaMH, KapTUHAMH, 110 OOYMOBIIIOE HEOOXIJTHICTh
3aiiicHIOBaTH  00poOky  rpadiunux  300paxkeHb. CydacHUH  PO3BUTOK
KOMIT FOTEPHUX TEXHOJOTIN JO3BOJISIE 3A1MCHIOBATH 1I€HTH(PIKALIIIO KOJIBOPY Oyab-
AKOTO MPEeAMETY Ta 300pakKeHHSI Ha OCHOBI BUKOPHUCTAHHS CIIELIaJIbHUX IPOrpaMm 1
3 BUCOKOIO TOYHICTIO BIATBOPIOBATH HOTO B rpalyHUX pEeIaKkTOpax.

Crooromui  imeHTU(]IKALII0  KOJBOPIB  3MIIACHIOIOTH 32  KOJIPHUMU
MaTeMaTUYHUMHU MOJEJSIMH, SIKI ONMMCYIOTh MOro KOOpJIMHATH B MEBHIM CUCTEMI.
HaiiGinbpim nonmynsipHUMH Ha cbOTOJTHI € HacTymHi 3 HuX: RGB, CMY (K), HSI.

Y wmoneni RGB (Bin anrn. red — uepBonwmii, green — 3eieHuii, blue —
OJIaKUTHUI) BCl KOJHOPU OTPUMYIOTH IIUIAXOM 3MIIIyBaHHS TPbhOX Oa30BUX
(4epBOHOTO, 3€JIEHOTO 1 CHHBOTO) B pI3HUX Mporopiisx. YacTka KOXKHOTO
0a30BOT0 KOJBOPY B MIJCYMKOBOMY MOXE CIpUHAMATUCA, SIK KOOpJWHATA Y
BIJIMOBIIHOMY TPUBUMIPHOMY Tipoctopi (puc. 1), ToMy naaHy MOJE€idb YacTo
HA3WBAIOTh KOJIpHUM KyOoM [1].

H
JeneHs (e v 3eneHsIi
Wenmoin gl 120° 3enexbin_[H . Kentuiit 60°
] |} s
x o 180° ronyboin @ Benoit [ —— B Kpacbin 0
3 Eensit [ 2 Tonyboi Y e "
! ' |} ]
240° 'CuHuin I MypnypAbiin 300
KpacHwii HepHii
N (1} -l
KpacHup CHRag MypRypssii Cusinih
YepHoin M
a 0 B

Puc. 1. Kouipui mogedi: a) monesar RGB; 6) mogens CMYK; B) mogens HSV

Cy0tpaktuBHa mozaens CMY (Bim anrn. Cyan — OnakuTHUM, magenta —
nypnypuuii, yellow — sxoBTHil) € anTunonom konipHoro RGB-ky6a. Axmo B RGB
Mozeni 0a30Bl KOJBOPH — II€ KOJIBOPU JHKEpes cBiTiIa, TO Mojenb CMY — e
MOJCNIb  MOTJIMHAHHSA  KoibopiB. Came ToMy i mNpUWHATO  Ha3UBaTH
cyOTpakTuBHOIW0O. AnTOopuTM mnepeBoay 3 moxaeni RGB B momens CMY myxe
npoctuit: C=1-R, M=1-G, Y=1-B. Lle#t meToq Ma€e cepiio3Hi HEAOTIKU: OTPUMAHUI
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B pe3yinbTaTi 3MiIIyBaHHS YOpPHHM Kojip OyAe BUTISAATH  CBITJIILIE
«CTIpaBXHBOTO» YOpHOTO. ToMy Ha mpaktuii Moaens CMY po3mmpiooTh 10
mogeni CMYK, nonaroun 10 TphoX KOJIBOPIiB YopHUil (aHri. blacK).

Monuens HSI (abo HSV) 3amaeThes mecturpanaum konycoMm. B Hiit Ton (H)
BU3HAYAETHCS KyTOM B1IaJIEHOCT] BITHOCHO OC1 YEPBOHOTO KOJHOPY, HACUYEHICTh
(S) xapakTepusye unctoTy Koiabopy (1 — o3Hauae abCconMOTHO YKCTHI KOip, a 0 —
BIJIMOBIA€ BIATIHKY Ciporo), a iHTeHCUuBHICTH (I) xapakrepusye ioro cBitioTy (0
BIIMOBia€ MiHIMaJIbHIA CBITIOTI, 1 — MakcuMaibHii). OCKUIBKA B JAaHIA MoJemi
KOOPAMHATU KOJbOPY 33JAI0ThCS PI3HUMHU KATETOPIsIMU BUMIPIB, TO 3A1MCHIOBATH
iX TIOPIBHSHHS 3a ITIEI0 CHCTEMOIO0 HaWCKIajHime. BiAmoBimHO U1 TOPIBHSIHHS
Oymu Bukopuctani moneni RGB ta CMYK.

[Tpu po3poOI1i MoEeH KIHOYOTO OIATY 33 MOTHBAMU CTHIIIO MOJIEPH OYIJIO
neperyisinyto 200 doTtorpadiit petpo CykoHb [2] 1 3 BUKOPUCTAHHSIM MPOTPaMHU
Adobe Photoshop Bu3Hayena ix KkojpOpoBa mamitpa Ta Kosoparypa [3]. s
3HAXO/KCHHS 1IGHTUYHUX KOJBbOpiB Oynio meperisinyTo 350 3pa3kiB cydacHUX
TKaHuH [4]. 711 KO’)KHOTO PeTpO KOJhOPY IUIAXOM Bi3yallbHOI OIIHKH MiAi0paHo
1o 3-5 cyyacHUX 3pa3KiB MOJ1I0HOTO TOHY, HACHYEHOCTI Ta CBITIOTH. {7151 KOXKHOTO
3 HuX B nporpami Adobe Photoshop BusnaueHo xoopaunaTu 3a cuctemoro RGB Ta
CMYK. 3HaiiieH0 pI3HUIIIO CKIIAJOBUX YaCTUH KOOPJMHAT Cy4aCHOTO KOJIbOPY Ta
iX cymapHe BIIXWJICHHS BiJ] peTpo KoJIbopy 3a popmynamu 1, 2:

ARGB =\/|(RC—RP)|2+|(GC— D7+ B — By, 1)

ACMYK = \/|(CC — )|+ M, = M) + |V = V)| + (K - K| ()

B pesynbrari mpoBeeHHS €KCIEPUMEHTAIBHUX MPOIEeayp MO Bi3yalabHiH
OIIIHIII CXOXOCTI KOJIbOPIB 00paHuX 3pa3KiB BCTAHOBIIEHO, 1110 3a Moaemtio RGB,
KOJIIp € OJM3BKUM JI0 3aJ]aHOTO, KO Horo cymapHe BiaxuiaeHHs ARGB<15, a 3a
moaemmto CMYK — skmo ACMYK<25. B mpoTtuBHOMY BHMNAAKy, KOJIp Mae
MOMITHY BiIMIHHICTb TOHY, HACUYEHOCTI 200 IHTEHCUBHOCTI.

3anponoHOBaHUI crOCciO MOke OYyTH BUKOPUCTAHUM HE JIMIIE IPU PO3pOOII
HOBUX MoOJeNed opsary, ajge W MNpu BIATBOPEHHI KOMIM peTpo oIAry; mpu
MOPIBHSHHI KOJILOPIB, BIAMIHHICTh MK SIKUMH MaJIONOMITHA JIFOACBKOMY OKY. Jlist
MOPIBHSIHHS JIOIUIbHIIIE BUKOPUCTOBYBAaTU KOJIbOpOoBY Mojaenb CMYK, ockinbku
BOHA 0a3zyeThCs Ha 4 BHUXITHUX TapamMeTpax, a TOMY J03BOJISIE OUTBIIT TOYHO
BU3HAYATH HE JIMIIE€ BIAMIHHICTH 1O KOJBOPOBOMY TOHY, ajie ¥ TO HOro
HAaCHYCHOCTI Ta CBITJIOTI 1 31HCHIOBATH OUIBII TOYHUH T1101p TKAHWHH.

Jlitreparypa
1. ['oppkoB A. O uBeroBbiX mpocTpaHcTBax. Crartsa [EnekTpoHHUI
pecypc]. — Pexxum noctymy: https://habrahabr.ru/ post/181580/.
2. Bectaukps monbl. XKypHai Mobl, xo3siicTBa U utepatypbl / CaHKTh-
[TerepOyprs: U3nanuie H.I1. Ammosept. —1914. - Nel. — C.50-100.
3. ACOPTHUMEHT TKaHHWH Ta MOMTY4YHUX BUPoOiB. CtaTTs [EnexkrponHuit

pecypc]. — Pexxum moctymy: http://allrefrs.ru/3-28181.html.
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VJIK 687.1
JOCJIIIKEHHA XYI[O)KHI)Oi CITAJINIUHAU MOHJIPTIAHA
3 METOIO CTBOPEHHS ABTOPCHKOI KOJIEKIII OJISATY
JI. B. KPACHIOK, O. O. KOBPMXXHUNX
XMeNbHUIIbKUH HalllOHAJIbBHUIN YHIBEPCUTET

HeBuuepnHuM JKepesioM TBOPUYOCTI TPH CTBOPEHHI KOJIGKIIH OASTY
CIIYXUTh TBOPYICTh XYIOXKHHWKIB, OJHUM 13 SKUX € Bigomumii muterns IliTep
Momnsapias.

[Tirep Kopnenic Monapian HapoauBcs 7 6epesnst 1872 poky B AmepcdopTi
noommy Ytpexta (Hinepmammm). Y 1892-97 pokax nHapuaBcs y JlepikaBHii
akaneMii muctenTB B AMcrepaami. [lounnas MoHpiad BUKIaaueM MaJIIOBaHHS y
MOYATKOBIHM 1IKOJ1. PaHH1 iloro poOOTH BUKOHAHI B MaHepl CTapUX T'OJUIAHJICHKUX
MmaricTpiB («JlicoBuit ctpymok», 1888 p.), Xxoua menasni BiIUyTHIIINM CTaBaB BILIMB
iMripecioHizMy. [lonmynspHICT MOJIOAOMY XYJIOKHUKY BJIaCHE M TPHUHECIH HE
aKaJeMI4H1 CIO)KETH, a TaK 3BaHI «BEUIPHI MEH3aXK1».

VY 1911 p. B AMctepaami MonipiaH B3siB ydyacTb Y MiXKHapOH1# BHUCTaBIII
Cy4aCHUX XYJOKHHKIB, Jie¢ OyiM Mpe/cTaBlieHl TakoXK KyOictuuHi TBOpu [labimo
ITikacco, Anape Jepena, XKopxa bpaxa. Ilo3HailomuBmmcs 3 podotamu KyOICTiB,
Monzpian 1 camM TOYaB EKCIIEPUMEHTYBaTH 3 (QopMaMu, CIPOIIYyBaTH iX.
[TocTynoBo 3 #ioro poOIT 3HUK HABITh HATAK Ha peanbHy GopMy. Kommosuii cepii
«Mope» (1914p.) no cyti Bxke Oynu aOcTpakTHUMU. BpaskeHHs! BiJ BiJIOJHMCKIB
CBITJIa HAa MOPCHKOMY TIUI€Ci XYJOKHHUK BHpPa3WB MEXaHIYHUM 4YepryBaHHAM
TOPU30HTAJIBHUX 1 BEPTUKAIBHUX IITPHUXIB, IHOI XPECTONOI0HO MEPECIYHUX.

Y 1915p. Mouapian 307aM3UBCS 3 apXITEKTOPOM, CKYJBITOPOM 1
xuBorucieM Teo Ban JlycOyprom, 3 sikum y 1917 p. craB ogHUM 13 3aCHOBHHUKIB
rpynmu «Ctuaby (Hig. De Stijl) — o0'eqnanHs MHTIIB Ta apXiTeKTOpiB. MeToro
rpynu OyJ0 cTBOpeHHs (HOPM, OUHUIIEHHX BiJl yCHhOTO BUMIAJKOBOTO 1 JOBUIBHOTO.

Y nepmioMy K HOMEpPl YacONUCY «CTUIICTIB», HA3BaHOrO 3a IMEHEM
aptrpynu, MoHpiaH ory0J1iKyBaB CBOIO CTaTTiO «HeorumacTuimusm B >KUBOIUCT) —
TaK 3'SBUBCS TEPMIH «HEOIUIACTUIIU3MY. Y 11 Ta B IHIIMX TEOPETUYHUX POOOTAX
MUTELb OOCTOIOBaB AYMKY, IO TapMOHIIO CBITY MOKHA BIJIOOpa3UTH JUIIE 3a
JIOTIOMOTO0 MPSMOKYTHUX a0CTPAKTHUX KOMITO3HITIH.

[e#t nedirypatuBHuil HanpsiMOK MoHIpiaH
CKPYMYJIhO3HO 1 TOCHIIOBHO po3BUBaB y Dpaniii
(1919 — 1938p.p). VY i#oro TOroyacHWX, TakK
3BaHUX  «JICKpaBHX  TOJIOTHaX»  HACHYEHI
KOJLOPOM TJIAJKI IUIONMIMHMA YKJIAJalOThCS B
KOPCTKY YOpHY CIiTKy, IO CTBOPIOE BPaKEHHS
csiliBa, MepeXTiHHsI KOJIbOPY, SK Yy HOJIOTH% Puc. 1. «KoMIO3HIList 4epBOHOTo,
«KoMro3HItiss  9epBOHOTO, JKOBTOTO, CHHBOTO 1 oproro, cunboro i 2opHOro»,
yopHoroy, 1930p. (puc. 1). 1930 p.
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CBOiMHM KOJBOPOBUMH «IpaTtaMu» MalcTep O(OpMUB TakoX 1HTEpP'ep
BJIACHOI MAapHU3bKO1 MaiicTepHi.

Becs 11eit yac, monpu yBary myOiKy JO HEOIUIaCTHUHUX poOIT Monapiana
Ta PETYISPHY y4acTh XyA0KHHUKA Y BUCTaBKaX, 3ac00U 70 ICHyBaHHS oMY J1aBaiiu
aKBapelbHI HaTIOpMOPTH 3 KBiTamu. Jlume 3a 10 pokiB MpakTUKyBaHHS Yy
abcTpakiii i nojgotHa MoH/piaHa moYai 3HAXOAUTH TOMUT Y apT-MOKYTIIiB.

OpnHak cropaBXHE MaTepiaibHE OJaromoxyqus,
yCIiX 1 claBy «Hal3HaAMEHUTIIIOro iMMmirpantay IliTy
MonpiaHy nomacTwio 3700yTH JIUIIE HE3aJ0Bro 10
cMmepTi, 3a okeaHoM — B Cnomyuenux Illtarax, kyau
mutenp mepedpascs B 1940 p. V 1942 p. 3 ycmixom
IpoMIIIa Horo mepiia B )KUTTI IEpCOHATbHA BUCTABKA.

[Tit Monapian nomep 1 motoro 1944 poky Bifg
3arageHHs JIETeHIB.

Hagite micns cmepti pobotu MoHpiaHa He
3aIMIIAIOThC HenmoMmiueHuMH. Y 1965 pori IB Cen-
Jlopan npocnaBuB iM’s [lita Monapiana, 3po6uB oro
CIPaBKHBOIO  JIETEHJOI0, CTBOPHUBIIM  KOJEKLIIO
«Mowunpian» (ociub — 3uma 1965-1966p.p.) 3a MoTuBamu PHC. 2. Koaexuisn «Monapian»
xupormcy Ilitepa Monzpiana (puc. 2). (ociny —3uma 1965 — 1966p.p)

Inei xynokHuka 1o LeW Yac 3HAXOAATh BIIOOpaXKEHHS B KOJEKIISAX
JU3aiHEPIB, SKUX 3HOB 1 3HOB MPUBAOIIOE TAKOHIYHICTD Ta SICKPaBICTh HOTO POOIT.

3a MOTHBaMM TBOPYOCTI 3HAMEHHUTOIO XYIO0XKHHKAa CTBOPEHO aBTOPCHKY
kosekiito «lllmsxom Monapiana» (puc. 3).

Puc. 3. Ecki3 Ta moaeai kosekuii «lllnsixom Monapiana»

Jlirepatypa
1.  Bikinenis — BuibHa eHuukioneais [Enekrponnuii pecypc]. — Pexum
noctymy: URL: https://uk.wikipedia.org/wiki/ — Ha3a 3 expana.
2. N3Bectubie kaptunbl [luta Monapuana [EnektponHuii pecypc]. —

Pexxum  nmoctymy:  URL:https://artrue.ru/style/abstract/izvestnye-kartiny-pita-
mondriana.html — Ha3Ba 3 expana.
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YIK:687.112.2
HOPIBHSIVIBHUI AHAJII3 BA3OBUX KOHCTPYKIIIN
YHOJIOBIYOT' O HITKAKA
O. B. KY3bMEHKO, T. I". JJEBEJIEBHY, E. A. 3AXAPOBA
BiHHUIIBKUM IHCTUTYT KOHCTPYIOBAHHS OJATY 1 MiANMPUEMHHIITBA

Jlis  po3poOkH  SKICHOT KOHCTPYKII YOJOBIUOTO TMiJKaka 3A1HCHEHO
nociipkeHHs: 0a3oBoi koHCTpykili (BK) mimkaka dwonoBidoro 3a HaWOLIbII
MEePCIEKTUBHUMHU METOJUKAMH, SIKI BUKOPUCTOBYIOTHCSI Ha ChOTOAHINIHIN JeHb. B
po0OOTI BUKOHAHO IMOPIBHSUILHUM aHaJi3 cXeM MOOYyJI0B KPECICHHS KOHCTPYKIIIT
MiKaKa Y0JIOBIYOTO 33 HACTYITHUMH METOTUKAMMU:

— €IMHa METOJIMKAa KOHCTPYIOBaHHsS OJiry po3pobieHa lleHTpanbHUM
JOCIITHUM 1HCTUTYTOM LBeWHOI mpomucioBocTi (LIHIILLIT);

— €auHUIl MeToJ KOHCTPYIOBaHHS OJAsAry po3poOneHuit lLleHTpanbHOIO
JOCIITHO-TEXHIYHOIO MIBeiHO0 Tadoparopieto (LIATHIIT);

— €aMHUI METOoJ] KOHCTPYIOBaHHSI OJIATy KpaiH-ujieHiB Pamu exoHOMI4HOi
B3aeMoaonomoru (EMKO PEB);

— Mertoauka KOHCTPYIOBaHHS 1 MOJENIOBaHHs «MIoJiep 1 CHH»;

— Meroauka KoHCcTpyroBaHHS Muxaiina BopoHiHa.

Bukopucrano  THUNOBI  pO3paxyHKH  3TIJHO  KOXKHOI ~ METOJMKHU
KOHCTPYIOBaHHS, sIK1 HocaiKyoThes. [loOynoBy BK mimxkaka 4010BI90Oro KOXXHOI
METOJIMKH 3/1iicHeH0 Ha TunoBuit po3Mmip 170-100-88, Il moBHOTHOI rpymy.
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Puc. 1. IlopiBHsiiibHuii aHa1i3 BK KoHCTpyKIil MJI0YOK 32 METOAMKAMMU::
a) EMKO PEB; 6) HHAILIII; B) M. Bopownin; r) HATIIJI; 1) Mroaiep Ta cun

JIist miABUIIIEHHST KOHKYPEHTOCIIPOMOSKHOCTI Ta YHUKHEHHS TMOXHOKH MpHU
MOOYZIOBl KpECIeHHS KOHCTPYKIII YOJIOBIUOTO ITi/PKakKa BUKOPHUCTAHO CHUCTEMY
aBTomMaTu3oBaHoro mpoektyBanHs «Kommac-3Dy. Ilicns mpoBenenHs moOymaoBu
posaineno bK dosoBivoro migkaka Ha OCHOBHI YaCTHHH, a caMe: MiJIoYKa, CIIMHKA
Ta pykaB. st mpoBeAeHHS MOCTIKEHHS aHAI3yeEMO KPECICHHS I SITH MIOYOK
(puc. 1) Mo oCHOBHIA KOHCTPYKTHBHIH JIiHIi, a came JiHil rpyaei. [Llo6 BizyansHO
BIJIPI3HUTH BIJXWICHHS KOXKHOI KOHCTPYKLII MUIOYKM 4YOJIOBIYOTO IIi/I’KaKa,
CyMIIIIAEMO 1X pa3oM IO BUXIAHIA JiHII. BUsSBIEHO 3HAYHE BIAXUJICHHS IIO
JOBXXHHI, IIMPUHI KOHCTPYKIII1, @ TAKOXK MOJIOKEHHIM BUTOUYKH.
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AHanoriuHe JOCIHIHKEHHST BUKOPUCTOBYEMO I KPECICHHS CHUHKH
Mi/Kaka 40JI0BIYOI0, CyMIIIAEMO KOHCTPYKIIIi O JIiHIT IpyJieH, TaKuii BapiaHT J1aB
YiTKE TOSICHEHHS CITIBBIJHOIIIEHHS KOHCTPYKTHBHUX JIHIA JeTalled CIUHKH Ta
BiaminHocTi BK mimkaka dosmoBivoro. BiapizHuit 00YOK migkaka YOJIOBIYOTO
nmpoaHaiizoBaHui 1o JiHIT Tami. Take po3rairyBaHHS J1a€ TIOBHE OaudeHHS
MPOTIOPILIMHOCTI OCHOBHUX TOPU3OHTAJILHUX BIAPI3KiB Ta KYTIB 1X BIIXUJICHHS.

HactynmauM etamoM pociipkeHHS OyB aHalli3 BEPXHBOTO Ta HIKHBOTO
pyKaBa Tijkaka 4oyioBidoro. [[is aHamizy KpeclieHHs pykaBa OOpaHO OCHOBHY
JIHIIO pIBHA IMIUPUHH pyKaBa BBepXy. [IpoanamizyBaBiy pe3yabTaTH JOCTIIKEHb,
BU3HAUYEHO BIJIMIHHOCTI KpEeCIEeHHSI KOHCTPYKIIii 3a MPeICTaBICHUMH METOAUKAMH,
0 B TOJAJIBIIOMY JacTh MOJKJIHUBICTh YJAOCKOHAUTH METOJ TPOCKTYyBaHHS
YOJIOBIYOTO TIiKaKa.

BpaxoByroun TeHAEHINT 3MIHM XapakTEpPHUX IapaMeTpiB  THUIIOBOi
KOHCTPYKIIi YOJIOBIYOTO MIKaka, OyJI0 pO3pOOJIEHO CUCTEMY PEKOMEHIOBAHUX
npuOaBOK Ta KOHCTAHT JJIsi MMPOEKTOBAHOTO BUPOOY, IO BIAMOBIAAIOTH CyYaCHUM
HampsMaM MOJHM 1 JO3BOJISIOTH ITOBHOIO MIpOI0 BpaxyBaTH KOHCTPYKTHBHO-
KOMITO3HUIIIMHI 0cOOIMBOCTI BUPOOY, aKTyaJbHOTO Ha HalOmmkul poku. Ha puc. 2

IPEACTABICHO MMO0YJ0Ba KOHCTPYKLII YOJOBIYOro MIPKaKa 3a JOMOMOIOIO
nporpamu «Kommac-3D».
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Puc. 2. Ilo6ynoBa kpecjieHHs1 KOHCTPYKILii migzkaka 4oJioBivoro y nporpami «Komnac-3D»

[IpoekroBanuii Meron MOOYJOBM KOHCTPYKLII YOJOBIYOrO MifKaka
JOCTYIHUM, Ja€ TIyMadyeHHsS OCHOBHMX Ta JIOTIOMDKHMX JIIHIM Ha KPECJICHHI Ta
XapaKTEPHU3y€EThCsl  SIKICHOIO TOCAJAKOI0 BUPOOy Ha ¢irypi JroauHu. 3a
pO3pO0JICHUMU JieKajlaMi OyJI0O BUTOTOBJICHO MAakKeT, SIKUW BIJIMOBIAA€ Cy4aCHUM
MOJHUM TEHJICHIISIM 1 € BiJOOpa)KeHHSIM XapaKTePHUX OCOOJMBOCTEH THUIOBOT
KOHCTPYKIIi YOJIOBIUOTO Mi/I’KaKa, aKTyaJIbHOI Ha HAaHOJIMKYl POKH.
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VJIK 685.6:613.65
CYYACHUH MMorJisi/i HA ITPOBJIEMY JIATHOCTUKH
INOPYIIEHD ITOCTABHU Y IIITE171
0. b. TAJTAILIEBCBKA
XMeNbHUIIbKUN HalllIOHAIBHUHN YHIBEPCUTET

[TopytieHHs! TOCTaBU € OJHIEIO 3 OPTOMEANYHUX MATOJIOTIi, [0 HalYacTIIIe
3ycTpidaerbes y aiteid. Bonn cxmamarots 90% BCiX BiAXWUIIEHB BiJl HOPMH 3 OOKY
OTIOPHO-PYXOBOT1 CUCTEMHU MOJIOAIINX IIKOJISAPIB [1].

[TommpeHicTh BIAXWJICHD, MOPYIICHb MOCTaBU 1 CKOJNIO3Y cepen AiTel, 3a
JAHUMH PI3HUX aBTOpiB, ckianae Bix 5,0% mo 46% [1,2,3]. Koxxna deTrBepta
IUTUHA B YKpaiHi Ma€ BIAXUJIEHHS a00 MOpPYIIEHHS MOCTaBH, ¥ 5-6 0ci0 3 TucsAYl
e ckomio3 [2, 3]. 9% [4], npu 1IbOMY came 1TIoMaTHYHI CKOJIO3M CKIIAIal0Th
omm3pko 80,0- 85,0% Big yciX BHSBICHMX BHUIIQIKIB CKOJIO3y, a 3arajbHa
KUIBKICTh BHUIAAKIB aedopMariii xpedbra monax 10 rpamyciB 3a Ko6bom B
MOMyJIALii 3HAaXoAuThcs B Mexax Big 1,5% mo 3,0%. Haiibinpma KiIbKICTh
BUIIAJIKIB JeopMalliil MpUnagae Ha BIK cTapiie 7 PokKiB, a 3 HO30JOTTYHUX (HOpM
IIpU LIOMY JIOMIHYIOTh BUPAXEH1 MOPYILIECHHS MTOCTaBU 3 AepopMalisiMu XpeoTa -
34,9% [3, 4]. B mxomspiB BikoM Big 10 mo 17 pokiB MHOpyIIEHHS MOCTaBU
BUSBIIAIOTHCS Y 94 % BuUmanakis [4].

OproneauyHa mnpobOiieMa MOPYLIEHb [OCTaBU B JUTAYOMY  Bill
MOCHITIOETRCS, TIEPII 32 BCE, HEBYACHOIO J1arHOCTUKOIO, a TaKOXK HEMPaBUIHLHUM
BHUOOPOM METOJAY JIIKYBaHHS, BEJIMKHMH BHTpaTaMW Ha JIIKYBaHHS 1 COLIAJIbHY
peabumirtamito. CkomoTUuyHa XBOpoOa BHKIMKAE CKIanHy nedopmariito xpedra i
TPYAHOL KJIITKH, III0 MAa€ TEHJEHIIIIO 10 TPOTPECYBAHHS 1 JOCSITA€ BUILIOTO CTYTCHS
70 3aKiHYEHHA pOCTy. Y XBOpUX Ha CKOJIO3 PpO3BUBAEThCA (Pi3nyHa
HEMOBHOI[IHHICTh, TOPYUIYETHCS CEPIEBO-CY/IMHHA 1 JUXallbHA MJiSUTBHICTS,
BUHUKAIOTh TTTUOOKI (Di3WYHI Ta MOpaJIbHI CTPAKIAHHS, Y TOMY YHCI1 BHACIIJIOK
KOCMETHYHUX JaedekTiB. J[iTH MOJOAIIOro MIKIIBHOTO BiKy, IO MaloTh
MOPYIIEHHS! TIOCTAaBH, BIAPI3HAIOTHCS BiJ 3J0POBUX OJHOMNITKIB HU3BKHM PIBHEM
MOP(POPYHKIIMOHAIBHOTO Ta (DI3UYHOTO PO3BUTKY.

IcHye Benukuii psi poOIT, IPUCBAYEHUX MTpoOIeMaM (GOpMyBaHHS MTOCTaBH,
BHUBUYEHHIO BIUIMBY MOPYILIEHHS MOCTABHU 1 CKOJMIO3Y Ha (DYHKIII OpraHi3My OiTeu
pI3HMX BIKOBUX TpYIl, B SIKMX BYE€HI BKa3ylOTh Ha MNporpecyBaHHA aedopmarlii
XxpeOTa B MOJOJIIOMY IIKUIBHOMY BiIll, JUIsl IKOTO XapaKTepHI HAHOLIbII 3MIHU
AHTPOIOMETPUYHUX TMOKa3HUKIB (DI3UYHOTO PO3BUTKY. llepiogu 1HTEHCHBHOIO
pocTy JiTeli TpuTaMaHHI TIOPIBHSHE 3HWXKEHHS TMpare3aTHOCTI, TOsBa
M1BUIIEHOT BTOMJIFOBAHOCTI, OCJIa0JICHHS PEaKTUBHOCTI opraHi3my. Jlo Toro x B
Il POKU MITU TMOYUHAIOTH BIJBITYyBaTH IIKOIY, & B TMOJIOKEHHI CHUISYU 3POCTAE
CTaTUYHE HABAaHTA)XEHHS Ha XpeOeT, 110 MpU 3HIKEHOMY (PYHKIIIOHAJIbHOMY CTaHi
M’s130BOi cucTeMu 301bIye aedopmairiro xpeodTa. BctanoBnenunii hakT po3BUTKY
NopylIeHb 3 OOKy CEepUEBO-CYAMHHOI 1 TUXaJIbHOI CUCTEM Yy JIITEH 13 CKOJIIO30M
HaBITh Ha ToyaTKoBUX cTafisx (I-II crymens).

BusiBieH1 HacTynH1 nopyieHHs 3 00Ky CepleBO-CYAMHHOI CUCTEMU Y JIITEH
7-15 pokiB 13 CKOJ1030M: 3HIKEHI Ha 12-16 % moka3HUKU 00'€MHOTO KPOBOTOKY
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Ha KIHIIBKaxX. BusBieHO 3HWKEHHS (PYHKIIOHATBHUX MOKJIMBOCTEH CHUCTEMH
30BHIIIHBOTO JAUXaHHS (0COOJIMBO Yy JIBYATOK), 3MEHIICHHS IIBHUIKOCTI MOTOKY
MOBITPs MO0 OpOHXiaTLHOMY JEPEBY Ha PIBHI cepeAHiX Ta ApiOHUX OpoHXiB. Takoxk
JIOCTOBIPHO 4YacCTillle Yy IIKOJSAPIB 13 CKOJIIO30M 3YyCTPIYarOThCS JIUCKiHE31l
’KOBUOBMBIJTHMX TPOTOK 1 MATOJIOTIS MiANUTYHKOBOi 3ayio3u [3]. Takum 4yuHOM,
MOPYIICHHS! TOCTAaBU HAaBITh Ha IOYAaTKy CBOTO PO3BUTKY BiJpa3y K Haaae
3arajJbHOCOMATUYHUMN BIUIMB. P0o3po0ieH1 ynceabHl METOAU Ta KOHCEPBATHUBHOTO
JikyBaHHS [2, 3], mpunuHEHHA a00 YMOBILIBHEHHS MpOTpecyBaHHs Aedopmariii
XpedTa € OCHOBHIM 3aBJaHHSM, IO CTOITh Meped TUTIYMM OpPTOMEIOM, aje
e(eKTUBHICTh JIKYBaHHS 3aJICXKITh K BiJ CTyneHs nedopMariii, Tak i BiJ TEpMiHIB
BUSIBJICHHS MATOJIOTIYHOTO MPOIIECY Ta 3BEPTAHb 3a CIEI1aT130BaHO0 JOTIOMOTOIO.

HecBoeuacHicte miarHocTuku —jaedopmariiii  xpebta NPU3BOAUTH 10
(opMyBaHHS 3HAUHUX BUKPHUBIIEHb XpeOTa, OCOOIMBO B MEPIOIU POCTOBUX POCTY,
PO IO CBITYUTH BUPAKEHUI B3a€EMO3B'SI30K M1 3pOCTaHHSIM XpeOTa 1 MpOorpecom
roro pedopmanii [3]. Came TOMYy NHTAaHHS PAaHHBOI JIATHOCTUKU TOPYIICHb
IIOCTaBH, CBOEYACHOTO Ta CHUHAPOMAIBHO OOIPYHTOBAHOIO BHOOPY METOIY
JIKyBaHHSI CKOJIIO3y, @ TaKOXX MOHITOPUHTY JUHAMIKKA JaHOI OPTONEAMYHOI
MaToJIOTii € HaA3BUYalHO akTyalbHuMH [4]. be3 IikyBaHHS CKOJIOTHYHA
nedopMalriss HeBIUHHO IIPOTPECye, BCe ORI 1 O1IBII MOCUIIOIOTHCS 3MIHH 3 OOKY
CEPIIEBO-CYAMHHOT 1 JUXAIBHOI CHCTEM, IO MPUBOJUTH JI0 BaXKKOI 1HBAIITHOCTI 1
KiHeIlb KiHIIeM JI0 TiepeadacHoi cmepri [3].

CrpareriyuHuM MUTAHHSIM CYy4acHOI JIIarHOCTUKU MOPYIIEHb 3 OOKY OMOPHO-
pPYyXOBOro amapaTy y JiTell € paHHE BUSABJICHHS Ta CUCTEMHA MNpodilakTUKa
NOpPYIIEHb TOCTAaBH, 30KpeMa CKOJIOTUYHOI XBOPOOM 1 BIAXWUIIEHb OMOPHOIO-
pyxoBoro amapaTy. TakuMm YHHOM, MOXXHO CTBEp/DKYBaTH, IO BHHHKIIA
HEOOXI1JTHICTh CTBOPEHHS Ta BKJIOYEHHS O CUCTEMH CY4acCHOI OXOPOHH 310POB’S
ONTUMAJBLHUX 3aXO0iB, IO HAIIJICH] Ha BUPIIIICHHS [IUX MTUTaHb.
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YK 687.023
PO3IIUPEHHS ®YHKIIOHAJIBHAX MOKJINUBOCTEM
OBJIAJTHAHHSI JIJIS1 BOJIOT'O-TEIIVIOBOI OBPOBKHU TA
JTYBJIOBAHHS ITPM BUTOTOBJIEHHI IIBEHHUX BUPOBIB
H. I. BOKIIIA
MykadiBCbKUI Jep>KaBHUM YHIBEPCUTET

[Ipu mpoekTyBaHHI TEXHOJOTIYHOTO MPOIECY IO BUTOTOBJICHHIO IMIBEWHHUX
BUpPOOIB B YMOBax CBHOTOJCHHS IEpe]] TEXHOJOIOM IIBEHHOTO TOTOKY CTOITh
3aBAaHHS MiHIMI3aIii pecypco3arpaT mpu 30epeKeHHI ONTUMAIBLHOTO 3HAYCHHS
SAKOCT1 MPOAYKIII1, 10 BUITYCKAETHCA.

B naykoBux mparsgx [1-3] aBTOpoM OINHUCYIOTBhCS NIISAXW 1HTEHCHiKaiii
BUTOTOBJICHHS OJISITY 32 PAaXyHOK PO3MIMPEHHS (YHKIIOHATBHUX MOMXJIHUBOCTEH
TEXHOJIOTIYHOTO OOJIaJIHAHHS, 30KpeMa IBEHMHOro ycTaTKyBaHHA. B Toil ke yac B
Ipolieci MIBEHHOro BUPOOHHUIITBA 3HAYHA YaCTHMHA POOIT MPUIATAE HA Omepailii
BoJioro-rersioBoi 00pooku (BTO), TexHomoriyHe 00iaiHaHHA I SKOI TEX MOXKE
MaTH 3Ha4HI (YHKIIOHANBHI pe3epBH 3a0€3MEUYCHHsS MajooMepalitHOCTi
BUTOTOBJICHHSI OJIATY.

Tak, npu BUBYEHHI OCOOJIMBOCTEN TEXHOJIOTTYHOTO MPOLIECY BUPOOHHUIITBA
mBerHoi npoaykuii Ha TOB «MykaudiBcbka mBeiiHa padpuka», M. MykaueBo, fka
CHEeIaTI3yeEThCS HA BUTOTOBJIEHHI IHOYOIO JIETKOTO AaCOPTUMEHTY OIATY 3
TPUKOTAKHUX TMOJOTEH, BCTAHOBJIEHO, 10 Ha JAHOMY MiANPUEMCTBI HAWOLIbII
MOIIMPEHUMHU € Takl BuaM omepauid BTO Ta ayOmioBaHHS 13 3aCTOCYBaHHAM
pacyBaJIbHOTO 00JIaTHAHHS:

- nyOmroBaHHS JAPIOHUX KOHCTPYKTHUBHO-ICKOPATHUBHUX JETale OsTy

(KoMipH, TIJIaHKH, OOIITUBKHY, OCHKH, KJallaH!, JUCTOYKH, TOIIO);

- nyOnmroBaHHS OKpEeMHX 3pi3iB JeTalied ofary Juisi MiHiMmizamii ix
nedhopMyBaHHS B MPOIIECi BUTOTOBIIEHHS Ta eKCIuTyaTallli (;qyOatoBaHHsS
3pi31B TOPJIOBUHH, TPOMUMH, OOpTa, TOIIIO);

- Mbkonepaiiiina BTO (po3npacyBaHHs, 3anpacyBaHHs, MPUIPACYBAHHS
3pi3iB Ta BYy3:]iB, TOLIO);

- kinneBa BTO jis HagaHHS TOBapHOTO BUY TOTOBOTO BUPOOY;

- TepMooOpoOKa JieTalneid, By3JiB Ta TOTOBUX BUPOOIB 3 METOK) HAHECEHHSI
03700 TI0BAJIbHUX €JIEMEHTIB KJIEHOBUM CIIOCOOOM.

Cnix BIAMITATH, 110 3HAYHI YCKJIQJHEHHS MPU BUKOHAHHI TEXHOJOTTYHHUX
omnepariii, 30kpema npu BukoHaHHi BTO Ta ny0ntoBaHHI, BUHUKAIOTh 33 PaxyHOK
PO3TSHKHOCTI TPUKOTAXKHUX TMOJIOTEH 1 Aedopmarrii 3pi3iB Mmija 4ac MO3UITIOHYBAHHS
JeTaneid BHpoOOy Ha poOouild TpacyBalibHIM YW TIPECYBalbHIM TMOBEPXHI
obnmagHanHs. [lg mpobnema MpakTHYHO BIACYTHS MPU BUTOTOBIICHHI OMSTY 3
TKaHWHHU, CTPYKTypa fKOi €, SK BiIOMO, OUIbLI CTAaOlIbHOIO y TMOPIBHSHHI 3
TPUKOTAKHUMH TOJIOTHAMH.

Tomy, st 3a6e3MeueHHs BUCOKOTO PiBHS SKOCTI BUKOHAHHS TEXHOJOTTYHUX
onepauiii BTO Ta ny0mtoBaHHS, KpIM OCHOBHUX TE€XHIYHMX YMOB BHUILEHA3BaHUX
nporieciB HEOOXITHO KOHTPOJIOBATH BIACYTHICTh Jedopmarlii aetaneit, ToOTO
BIJIMOBIAHICTH PO3MIPIB AeTajei BIIHOCHO JICKaJ.
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Jlng 1uporo, Ha JyMKY aBTOpa, JOIUIBHUM € TEpPEeTBOPEHHS pPOOOYOi
MOBEPXHI TEXHOJIOTTYHOTO 00JIaIHaHHA JIJI1 BUKOHAHHS BUILEHA3BAaHUX Olepalii 3
MACMBHOT'O POOOYOro opraHa MIOJ0 JaHOT TEXHIYHOI MPOOJIeMU B IHTEPAKTUBHUU.
3a3HayuMoO, 110 IHTEPAKTUBHICTH — II€ MPUHIUIT OpraHi3allii CUCTEMH, MPU TKOMY
MeTa JIoCATa€Thes 1HQOpMalItHUM OOMIHOM €JIEMEHTIB I11€1 CUCTEMHU. Y HAIIOMY
BUIAJIKY €JIE€MEHTaMHU 1HTEPAKTUBHOCTI, 32 JOIMOMOTOI0 SKUX BiJOYBa€ThCS TOUHE
MO3UIIIOHYBAHHS 1 BIATBOPEHHS TabapUTHUX PO3MIPIB JeTajeii KPOK BIANOBITHO
710 JIeKaJ, € 3 OHOTO OOKY MpAaIliBHUK, III0 BUKOHY€E TEXHOJIOTIYHY OTepalliio, a 3
1HII0r0 00Ky — poOoua moBepxHs. ToOTO, Ha MOBEPXHIO MPACYBAIBHOTO CTOJA YH
npeca A TyOaioBaHHS MOTPIOHO HAHECTH OPIEHTYBAIbHI KOHTYPH THUX JIE€TaNeH,
JUTSL SIKHX HEOOXIHO YCYHYTH Aedopmariito i 3a0e3MeYnuTH SKICHE BUKOHAHHS
omepartiin. BTO um pgyOmroBanHs. TexHiuHa peamizalilii MOXJIUBA IUIIXOM
3aCTOCYBaHHS JIAa3€pHUX TIPOMEHIB, III0 BHUCBIYYyBaTUMYTh KOHTYpPH Ha
npacyBaJIbHI YW TpecyBajbHIA TOBEpXHI. TakoX MOXKJIMBAa po3poOKa
CHELIaJIbBHOTO MOKPUTTA, siK€ O J03BONMJIO 3abe3nmeuntd  OararopasoBe
MapKyBaHHS po004Y0i MOBEPXHI MPacyBaJIbHOTO CTOJIA YU TIpeca 0e3 WMOBIPHOCTI
3a0pyJHEHHSI CaMUX JIeTalel Kporo.

Takum 4YMHOM, aBTOPOM BCTAHOBJIEHO, IO JIOCSATHEHHS  SKICHOT
imeHTudikalii Ta MO3UIIOHYBaHHS JeTajedl MBEHHUX BUPOOIB 3 TPUKOTAKHUX
MOJIOTEH Ha poOOUil MOBEPXHI MPACyBaJbHOTO Ta MPECYBAIBLHOTO OOJaJHAHHS 3
MOCJIIIYI0OYUM BUKOHaHHSM onepaiiii BTO Ta ny0itoBaHHS MOXIIMBE 32 paxyHOK
3a0€3MeUYeHHs] 1HTEPAKTUBHOCTI 1I1€i MOBEpXHi. TexXHIYHEe BHUPIMIEHHSA J1aHO1
npoOJieMH MOKE€ MaTH JIeKiJIbKa BapiaHTIB, KOKEH 3 SIKMX Ma€ CBOi OCOOJIMBOCTI 1
nependayae MoJajibllle BUBYEHHS 1 aHaI3 IIOJAO0 MOXIMBOCTEH MPAKTUYHOI
peanizari.

Jliteparypa
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Cexuin 2. Ilpozpecusni ximiuni ma eiekmpoximiuni mexnonozii
VK 687.016.5
YBEJINYEHUE ITIOKA3SATEJIA KAITWIJIAPHOCTH CYPOBOI'O
TEKCTWJISA IYTEM EI'O IIASMEHHOM OBPABOTKHA
I'. P. CAJIOMATHUHA, ©.T'. TYXBATVYJIJIMH
®I'BOY BO KaszaHcknii HalmMOHAIbHBINA UCCIICIOBATEIILCKUI
TEXHOJIOTUYECKUH YHUBEPCUTET

HeoOXxoaumbIM =~ yCIOBHEM TMOJIYYEHHS BBICOKOKAYECTBEHHBIX TKaHEHN
ABIIIETCS WX XOpOIlas TMpeABapuTeNbHAas MOJATOTOBKA MyTeM XHMHYECKUX W
MexaHu4eckux o0padoTok. Yem iydiie mnpoBeAeHa XUMHUYECKas MOJArOTOBKA
TKaHM (paCUUIMXTOBKA, OTBApKa, OEJICHHUE), TEM BBIIIE €€ KaUUIAPHOCTh U JIy4llle
BIIUTHIBAEMOCTh TI€YaTHOM KPAacKU BOJIOKHOM, CJIEJ0BaTENIbHO, fpUe€ OKpacKa
y30pa.

[Ipouecc MOArOTOBKM TKAHU K KPAILIEHUIO U MEYaTAHUIO MPEAyCMaTpHUBaeT
NOJyYEeHUE KalWUIAPHBIX OTOEJEHHbIX TKaHEM C BBICOKUMU  (PU3UKO-
MEXaHWYeCKUMHU TnokazarensiMu. OH mpecienyer Leidb YJIalduTh IPUMECH,
HAaHOCUMBIE Ha BOJOKHUCTBIA MaTepHall B NPOLECCaX H3rOTOBJICHUS TKAHU
(uMxTa, 3aMaciauBaTENM M Jp.), €CTECTBEHHbIE NMPUMECH MPUPOJHBIX BOJOKOH,
NpUAaTh  CTaHAAPTHYIO  Oenu3Hy HM  (PU3HKO-MEXAHMYECKHE  CBOMCTBA,
HEO0OXOAMMBIE ISl PABHOMEPHOTO M KAaYeCTBEHHOI'O OKpAIIMBAaHMS. TeXHOJIOTHS
MOATOTOBKM TKaHU U O0OpYAOBaHHE, HA KOTOPOM OHA pEalu3yeTcs, pa3jIuvHbl B
3aBUCHUMOCTH OT BHUJa BOJIOKHA U crtocoba 00paboTKHu.

OpnHako npeaBapuTeNbHas 00paboTKa TEKCTHIIA SIBISIETCS YHEPTo-, TPYI0- U
Marepuano-3aTpatHou onepauuen. lIpemnaraercss 3KOIOTMYECKH YHMCTBIM METOJ
HOBBIIIEHHUS TOKa3aTels KalWUIIPHOCTH CYpOBOTO TEKCTHS MYyTEM €ro
MOAU(DUKAIIAH.

B HacTosiee BpeMs Mpeasio’keHO OOJIbIIOE KOJIWYECTBO Pa3HOOOpa3HbIX
METOJOB MOJM(UKALMK, KOTOpPblE NPUMEHSIOTCS B IPOMBILUICHHOCTH Ha
pPa3IMYHBIX CTaMUSIX MPOU3BOJCTBA U NEPEpadOTKU BOJIOKOH. Bce mpesiokeHHbIe
METOJIbI TPAIUIIMOHHOW MOIU(PUKALNN JENIATCI Ha (PU3NIECKYI0, XUMUYECKYIO U
Oonoxumuyeckyro. B pesynbrare MoauduuupoBaHusi BOJIOKHA, HUTU U MaTepUabl
U3 HUX OPHOOPETAIOT XOPOIIHE MOTPEOUTENbCKUE CBOWCTBA (TUTPOCKONMYHOCTD,
HECMUHAEMOCTb, TOOPOTHOCTH).

[Ina3mMennass oOpaboTKa SIBISIETCS NEPCIEKTUBHBIM METOJOM, KOTOPbIN
MOKET TMOJHONPABHO KOHKYPUPOBATh, @ B HEKOTOPBIX CIy4asiX U MPEBOCXOIUTH,
TpaaULMOHHbIE KHUAKOo(]a3Hble mpouecchl. C TOYKH 3peHUs SKOHOMHUYECKOMN
5(¢(HEeKTUBHOCTH  MPOMBIIIJICHHOTO MPUMEHEHUS IUJIa3MEHHOM  TEXHOJIOTHH,
CTOUMOCTb JHEpPIHH, HCIOIb3yEeMbIX XHMHUKATOB M OXJIKIAIOMICH >KUIKOCTH
OTHOCUTEIFHO HHU3Kas M pemiarmuMu  (pakTtopamMu SBISIOTCS  KOdDQUITHEHT
UCIIOJIb30BaHUsl OOOpPYNOBaHUSI M MPOJOJDKUTENBHOCTh TMPOU3BOJICTBEHHOTO
nukia [1], yMeHbllIeHHe KOTOPOrO MOXET OBbITh JIOCTUTHYTO HMHTCHCU(HKAIUCH
TPAIUIIMOHHBIX TPOIECCOB WM HWCKIIOYCHHEM HEKOTOPBIX M3 HHUX HX
TEXHOJOTUYECKON LEMOYKH.
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B ocHOBY mnasMeHHON MOIU(UKAIMN TEKCTHJIBHBIX MATEPHAIOB MOJIO0KEH
psan GU3UKO-XUMUYECKUX TIPOLIECCOB, MPUPOJA KOTOPHIX B 3HAUUTEIILHON CTENEHU
3aBUCHUT KaK OT COCTaBa ra3oBoMl (a3bl pas3psnia, Tak U OT CTPYKTYpPhI U COCTaBa
oOpabaTbIBaeMOro MaTepuaa:

— TpaBJIEHUE TTOBEPXHOCTH, MPUBOSAIIECE K YMEHBIICHUIO MACChI MTOJIMMEPa
1 00pa30BaHUIO JIETYUYUX MPOAYKTOB AECTPYKIIUU;

— OKHUCIICHHE TOBEPXHOCTHOIO CJIOSl TOJMMEPOB B IUIa3Me€ BO3AyXa M
KHCIIOpOJia, KOTOpoe HabmomaeTrcs Uisi OYeHb HIMPOKOTO Kpyra IMOJMMEPHBIX
MaTepHaOB; OHO MPUBOANUT K THAPODUIN3ANNA 32 CYCT 00pa30BaHUS MOISPHBIX
KHUCIIOPOJCOJIEPKAIIUX ~TPYII, CYHIECTBEHHO HW3MEHSIOMIUX SHEPreTUYeCKHUe
CBOMCTBa MOBEPXHOCTH;

— BO3HUKHOBEHHE MOJISIPHBIX TPYII MOJ ACUCTBUEM ILIa3Mbl BO3MOXHO U
3a CUET pa3pbiBa CBA3EH B CEHMPUIECKON CTPYKTYpE MOIUMEPA, a TaAKXKE MyTeM
BKJIIOUYEHUSI B €r0 COCTaB XapaKTEPHBIX TPYI WM aTOMOB M3 Tra3oBOil (a3l
IJ1a3Mbl (Hanmpumep, BXoxaeHrue atoMoB N u F B cTpykTypy noiaumMepa);

— CIIMBAaHHME TOBEPXHOCTHOIO CJIOS W HM3MEHeHue ero Iu(Q@y3MoHHBIX
XapaKTEPUCTUK MHpu oOpabOTKe B pa3psiaax B aTMocpepe HMHEPTHBIX ra3oB U
BO3/1yXa;

— NPUBHUBKA OYEHb TOHKHUX CJIOEB MOJUMEPOB PA3IUYHON XUMHUYECKOM
MPUPOJIBI, YTO MO3BOJISIET MOJHOCTHIO U3MEHHUTh MOBEPXHOCTHBIE XAPAKTEPUCTUKU
MaTepuaia-moyioxKKu. IIpuBHBKa BO3MOKHA HE TOJIBKO HEMOCPEACTBEHHO B
mja3Me, HO W C MHCIOJB30BAHUEM €€ IS TPEeABAPUTEIbHONW aKTHUBAIUU
MOBEPXHOCTH,  TOCJE€  4YE€ro  MPUMEHSIOTCS  TPAAUIMOHHBIE  METOJIbI
MOJIMMEPU3ALINH, HalpuMep, B pactBope [1].

Cnenyer 0c000 TOMYEPKHYTh, UYTO TMEPEUUCICHHBIE BBIIIE (PU3UKO-
XUMHUYECKUE TPOIIECChl HAOMIOMAIOTCA TPHU TUIA3MOXUMUUYECKON MoJaudukaiuu
YacTO OJTHOBPEMEHHO U B PA3JIMYHBIX COUETAHUSIX.

B 3aBuCcMMOCTM OT Ha3Ha4€HUsT TEKCTWIbHBIX MAaTE€pUAIOB MpHU
BapbUPOBAaHUU YCIOBUN IIJJa3MEHHOW OOpaOOTKM BO3MOKHO HAIpaBIEHHOE
M3MEHEHHE CBOWMCTB TEKCTWJIBHBIX MAaTE€pUANIOB, YTO CYIIECTBEHHO pPacCUIMpPSET
00J1aCTh MPUMEHEHUS TUIa3MEHHBIX TEXHOJOTUH.

Moaudukanuo TKaHEeH OCYIIECTBISUIA Ha BBICOKOYACTOTHON EMKOCTHOM
MJIa3MEHHOM YCTAHOBKE, PEXUMBI OBbUIM BBIOpAHBI C YYETOM PEKOMEHIAIIH
JUTEpPATypHBIX HUCTOYHUKOB. McclienoBaHusi MoKa3arelied  KanuUIIPHOCTH
OCYIIECTBIISUIH B JJabopaTopuu Kadeapbl MOJbI U TEXHOJIOTUM.

AHam3 o0pa3loB TEKCTUJIS 0 M IMOCHe MIa3MEHHOM 00paOOTKH ToKa3zall,
YTO MOKa3aTesb KaWIIIPHOCTH Y 00paboTaHHOTO 0Opasiia Ha 92 % BeIIIe, YeM Y
CYypOBOT'O TEKCTHJIS.

Jlureparypa
1. A6xynnun W.II. Bnusaue minazMeHHON 00paOOTKH B cpejie KUCIopoja
Ha (PU3MKO-MEXaHWYECKHME CBOWCTBA TPUKOTAXKHBIX mojoteH// Aoxymmna .11,
AzanoBa A.A., Hypymmuna I'.H., Usmmn S.B. // Bectuuk Ka3zanckoro
TexHoJiornueckoro ynusepcurera. 2011. — Nel6. — C. 317-3109.
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YIK: 691.175.2
JOCJIIJIKEHHSI MEXAHIYHUX BJIACTUBOCTEN
IVIIBKHU 3 YIAPOMIIIHOI'O TOJICTUPOJTY
. C. HOBAK, H. M. BEPESHEHKO
KuiBcpkuii HallloHAJIBLHUI
YHIBEPCUTET TEXHOJIOTIN Ta TU3alHy

[[Iupoke pO3MOBCIOJKEHHSI MPOIECIB TEPMOPOPMYBAHHS TMOSACHIOETHCS
MPOCTOTOIO, KOMITAKTHICTIO, BIJIHOCHOIO JICIIEBU3HOIO BHUKOPHUCTOBYBAHOTO
yCTaTKyBaHHS 1 TEXHOJIOTTYHOTO OCHAIIICHHS. TepmodopmyBanHs
BUKOPHUCTOBYIOTh, MIEPII 32 BCE, TPH BUPOOHUIITBI TapH 1 YIIAKOBKH I XapuoBOi,
napdymepHoi, papmarieBTUUHOI, XIMI4HOI, HATOBOI MPOMHUCIOBOCTEN, a TAKOX
IIJIOTO PSAY TOPONKHUCTHX TMOJIMEPHUX BHUPOOIB, 110 MalOTh pPI3HE TEXHIUHE
npu3HaueHHA. Bce Buile BUKIAAEHI MPUYMHU IO3BOJSE TiHO KOHKYpYBaTH
npouecaMm  TepMoopMyBaHHS 3 IHIIMMHU  QJIbTEPHATUBHHUMH  METOJaMHU
BUPOOHMIITBA BUPOOIB 3 MOJIMEPHUX MaTepialiB, HAUMOMYJSIPHIIIUM 3 SKUX €
ynapomitauit nonictupoi (YIIC).

VY 3B'13Ky 3 TUM, 10 711 OPMYyBaHHSI BUPOOIB 3aCTOCOBYETHCS IIMPOKUI
ACOPTUMEHT TEPMOILIACTIB, IPUUOMY KOXHa 3arOTOBKA MAa€ CBOIO MEPEAICTOPIIO:
CrociO BUTOTOBJICHHS BUX1AHOTO JIUCTa abO0 TUTIBKH, Yac 1 YMOBH ii 30epiraHHs 1 T.1.,
HEOOXITHO BpaxOBYBaTH BJIACTUBOCTI KOYKHOI KOHKPETHOI MapTii 3aroTOBOK.
[Ipore 3acTocyBaHHs Mg iX OMHUCY 3aJEKHOCTEH «AedopMallisi — Hapyray,
OJIep’)KaHUX 3a JIOTIOMOTOI0 TUX a00 IHIIMX MOJENeH JocuTh yckiaaaHeHo. Lle
MOB'SI3aHO 3 THUM, 110, MO-TIepiie, maTepial npu (HopMyBaHHI 3HAXOIUTHCI Yy
BHUCOKOCJIACTUYHOMY CTaHi, MO-Apyre, nepeBa)xHa OUTbIIICTh MOJEICH OMUCYIOTh
OJIHOOCHE PO3TATYBAHHS, 1, TIO-TPETE, PO3IrPIBAHHS 3aroTOBKU TMpHU (HOPMYBaHHI
BIIOYBA€ETHCS B CHIEUM(PIYHUX YMOBAX, Kl 1HKOJIM Maike HEMOXJIUBO BIATBOPUTH
npu BUNIPOOYBaHHSIX Ha MOB3y4icTh [1].

Buxonsun 3 1mporo, Oynau po3poOJIeHI METOIWKH BU3HAYCHHS 3aJICKHOCTI
(b13UKO-MEXaHIYHUX BJIACTUBOCTEH st 3aroToBKU 3 YIIC, 1110 BUTOTOBJISIETHCS B
KOHKPETHUX YMOBax (hOpMyBaHHSI.

BuzHaueHHs 1 po3paxyHOK MEXK1 MIIIHOCTI Ta BIJIHOCHOT'O BHUJIOBXKEHHS MPHU
po3TsaryBaHHi 3pa3kiB TiiBkH YIIC nmpoBOAMIOCH 3TiTHO CTaHIAPTHUX METOIUK B
iTepBaiti 0 — 4 roj micis eKCTpy3ii.

ExcriepyuMeHTanbsHO BU3HAUEHI 3HAYEHHS MEX1 MIIHOCTI IPHU PO3TATyBaHHI
Ta BuoBX)eHHS T1iBkH YIIC 6e3 TemmneparypHOi BUTPUMKH Ta B 3aJI€KHOCTI BiJl
BUTPUMKH Tipu Temmepatypi 50°C B monepeyHOMy Ta MOB3IOBXHHOMY HaIpsiMax
(tabum. 1).

3 HaBEICHMUX JaHWX BHUAHO, IO 3Pa3KW MPH BUTPHUMII NPH TEMIIEpaTypi
50°C B MOB3I0BKHHOMY HAMpsMi MIIHIII, HIK 3pa3Kd B MOTIEPEUYHOMY HATPSIMI.
Taki 3HayeHHS MILHOCTI B 3aJ€XHOCTI BiJ HampsMy BHUPI3KK 3pa3KiB
MOSICHIOIOTHCS TUM, IO TUTIBKA HE MPOXOJAUTH MPOIIECY OPI€HTAIll] B MIOMIEPEIHOMY
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HaIpsMi, B TOM Yac K M1/ €0 TATHYYUX BaJKiB OPIEHTYETHCS B MOB30BKHBOMY
HaAPSIMI.

Ta6auns 1 — 3nayeHHs Meski MIITHOCTI IPU PO3TATyBaHHI Ta BU10BKeHHs miIiBku YIIC

Yac BUTPUMKH IIJTIBKH, TOJT

®Di3UKO-MeXaHIYHI TOKa3HUKU bes
BUTPUMKH, 1 ron 2 ron 3 rox 4 ron
0 rox
PospuBre Hanpyxenns s 23,65 2122 | 2283 | 2321 | 2413
nonepeyHoMy Hanpsami, Mlla
PospusHe Hanpyxkenis B 27,12 20,38 | 24,79 | 2564 | 2589
MOB3JI0B)KHOMY Harpsami, MITa
ButoBxkeHHs B monepeyHoMy
wanpsvi, % 7,02 6,89 6,25 7,02 9,83
BuioB)KeHHs B IIOB310BXKHEOMY 3574 1813 10.27 20.8 318
HarpsaMmi, % ' ! ' ' '

AHamnizytoud oJepXkaHl JaHi MOXHa 3pOOMTH BHUCHOBOK, IIO 3 YacoMm
CIIOYATKY pO3pPUBHE HAINPYKEHHS PI3KO 3HUKYETbCS, a NOTIM 3pocTtae. lle
CBITYUTH MPO T€, IO 3pa3Ku 1€ MAOTh JOCTATHbO BEJIMKY KIJIbKICTh BHYTPIIIHIX
HaIpy>keHb. B MOpIBHSAHHI 3 HEBUTPUMAHUMU 3pa3KaMy BHYTPIIIHIX HAIPY>KEHb B
3pa3Kax CTajo MEHIIE.

Kpim Toro mutika 3 YIIC mocnmimkyBanack Ha peAMET ycaaku. BusznaueHo,
[0 TpU MiABUIIEHI TeMIIepaTypHu 3pocTae ycaaka 3paskiB 13 YIIC, a Bxe npu
temriepatypi 80°C BinOyBaeTbcsi 3MiHAa (OpMH 3pa3kiB. 3MEHIICHHS PO3MIPIB
3pa3KiB HaWOLIBII IHTEHCUBHILIE TIpoxoauio npu 100°C.

OTxe mpu Oris/l OTPUMAHMX JAHUX MOXKHA 3pOOWTH BUCHOBKH, IO MPHU
HEPIBHOMIPHOCTI TEMIIEPATypHOTO TIOJIi HAarpiBaHHS OpIEHTOBAHOrO JIMCTA
Marepial OTPUMYE PI3HY KIIbKICTh TEIJIOBOI eHeprii. B pesynbrari d4oro
MPOXOJUTh HEPIBHOMIPHE 3HATTS  BHYTPIINIHIX  OCTATOYHUX  HAIMPYKEHB,
3aKJIa/ICHUX B IUTIBKY B MPOIIEC] 11 BUTOTOBJIECHHS.

Pesynbrat mpoBeNEeHUX TOCHIKEHb JOLLUIBHO BUKOPHCTOBYBATH IS
ONTUMI3aIlli TEXHOJOTIYHOIO Mpolecy TepMO(OPMYBaHHS Pa3oOBOro MOCydy 3
VIIC.

Jliteparypa
1. [Taxapenko B. O., [Taxapenko B. B., fxoBneBa P. A. [lnactmacu B
oynisauutsi: [igpyunuk. — K.: Jlipa — K, 2012. — 352 c.
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VY]IK 687
BAPUAHTBI OBPABOTKN KAPMAHOB
B M3IEJUSX U3 MHOT'OCJJOMHBIX TKAHEM
A. X. TABJIPAXMAHOBA, JI. M. XUCAMHNEBA
Kazanckuii HalmMoOHAJILHBINA UCCIIEI0BATEILCKHUN
TEXHOJIOTUYECKU YHUBEPCUTET

KowMmrinekcHble MaTepuainbl IMIMPOKO TMPUMEHSIOTCS ISl  U3TOTOBJICHUS
MIBEWHBIX W3JENUA (MalbTo, KypTOK, Tutamel). OHM 00eCnedrBaloT JIETKOCTD,
BETPOCTOMKOCTh M JIOCTATOYHO BBICOKME TEIJIO3AIIUTHBIE CBOMCTBA W3JIETUH.
Pa3znuyarioT KOMIUIEKCHBIE MAaTepHalibl OJHO- W JIBYXCTOPOHHHUE, JBYX- WIIHU
TPEXCIOWHbIC,  HM3TOTOBJIECHHBIE  KJIEEBBIM,  OTHEBbIM,  IMPOIIMBHBIM U
yJIBTPa3BYKOBBIM criocooom [1].

BricTreranHoe MOJOTHO TPEACTAaBISCT COOOM MHOTOCIONWHBINM —TMaKeT,
COCTOAIIMN W3 MaTepuajia Bepxa, YTEIULIIONIEH MPOKIaJKH, IyOJIepuHa U
MOKJIAJIKHU, CKPEIJIEHHBIX MEXy COOOW BBICTETMBAHUEM C MOMOIIBI0O HUTOUHBIX
CTPOYEK, CBAPOYHBIX IIIBOB, MPOJIOKEHHBIX 110 ONPE/IETICHHOMY PUCYHKY (KBaJparT,
poMO, napajuieabHble JTUHUU, TEOMETPUUECKUIN y30p, CIOKETHBII PUCYHOK U TIp.).
B kadectBe yTemustonied MNPOKIAIKA UCIOJB3YIOT CHHTENOH, Xojodaiioep,
Ipyrue Marepuaibl. BeicTernBaHUE TPEXCIOMHOIO U YETBIPEXCIOMHOTO MOJIOTHA
BBIMIOJHSAIOT TaK K€, KaK BBICTETMBAHME YTEIUISIOMeW mnonakmaaku. W3-3a
MOBBIIIEHHON ECTKOCTH M TOJIIMHBI MaTepuajga KOHCTPYKIMEH HW3IeNIUid He
MpeyCMaTPUBAIOTCA U3JIUIITHEE KOHCTPYKTUBHOE WICHEHUE OCHOBHBIX JIeTallel 1
npumeHenue BTO. BriTauku He MPOSKTUPYIOT, UCIIONIB3YIOT pyKaBa pyOaiieyHou
KOHCTPYKIIMM, BTauMBaeMble B OTKPBITYI0 TMpoiiMy. BOpOoTHHK BTauuBalOT B
ropjaoBuHy 6e3 yctyma. KOHCTpyKIusi KapMaHOB TMpeAeibHO TpocTas — 0e3
JI0JICBUKOB, TI0J30pOB [2].

OcobenHocTu 00padoTkn kKapMaHoB. KapMaHbl MOTYT OBITh HAKJIaAHBIMU,
IPOPE3HBIMU WJIM PACMOJIaraThCsl B IIBaX CTAYUMBaHUSA Jetaneid uznenus. [lpu
00paboTKe KapMaHOB B IIBAaX W NPOPE3HBIX KAPMAHOB JOJEBUKH, MOJA30PbI HE
UCTIOJIb3YIOT. OOTaUYKHU U JINCTOYKH BBIKPAUBAIOT 1IETHOKPOEHBIMH C MOIKIIAIKOM
KapMaHa.

OcobGenHocTH 00paOOTKM HAKIAJAHBIX KapMaHOB. TOJNIIMHA CTEraHbIX
TKaHe He TMo3BoJsieT o0OpabaThiBaTh HAKJIAJHBIE KapMaHbl METOJaMH,
NpUMEHSIEMBIMU JIJISI JIETKUX u3aenuil. Hampumep, mpu packpoe HaKIIaIHBIX
KapMaHOB M3 OCHOBHOM CTEraHOW TKaHW NPUINYCKH HE Y4HUThIBalOTCSA. Cpesbl
KapMaHa OOTayMBalOT KOCOM O€WKOW M HacTpauMBarOT Ha MOJIOYKY B MeECTe,
MpeHa3HAYeHHOM i1 KapMaHa. [IpuMepsl oOpabOTKM HaKIaTHBIX KapMaHOB W3
MHOTOCJIOMHBIX MaTeprajoB NPeJOCTaBICHbI HA PUCYHKE 1.

OcobenHoctu  00pabOTKM Mpope3HbIX KapmaHoB. Ilpu  o0OpaboTke
MPOPE3HBIX KapMaHOB M3 OJIHOCIOMHBIX MaTepHaoB, HapuMep, MPUMEHIEMbIX
JUISL U3TOTOBJICHUS KYpPTOK, IPOPE3HBbIE KapMaHbl OCTAIOTCS BHYTPU MEXIY
YTEIUSIIOIEN MNPOKIaAKOW | noakiaakoud. lloatomy B roroBoM wu3aenuu
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00paboTKa MEIIKOBUHBI KapMaHa He BUAHA. [Ipu MCMOIb30BaHMM MHOTOCIOMHON
TKaHH MEIIKOBHHA OCTaercsi CHapyxu. [loaTomy mocne coennHeHus Aeraneu
KapMaHa MPUITYCKU OOTaYMBAIOTCS KOCOM O€iKkoil W 3akperuisieTcss Ha cpese
MOJIOYKH, KaK TTOKa3aHO Ha PUCYHKE 2.

Puc. 1. O0padorka HaKJIaHBIX KAPMAHOB

Puc. 2. O6padoTka npope3Horo kapmMasa

[IprmMeHeHne CTEraHbIX MHOTOCJIOWHBIX TKAaHEW B HW3TOTOBJIEHWH KYpPTOK
HAMHOT'O YIPOIIAET BHINOJHEHUE TEXHOJOTHUYECKUX OIEpPAMN U COKPAIIAET KaK
TPYAOBBIE, TAK U MAaTepUaAIbHbIC 3aTPaThl, T.K. 3HAYUTEIIBHO YMEHBIIAECTCS PACX0/
TKaHEMH.

Jlureparypa
1. Bunel TkaHed Bce O CBOMCTBAX TEKCTUJIbHBIX MATEPHAIIOB M TKaHEU
[DnexTpoHHBIN pecypc]: cait Buasl Tkaneit - [M]: Buasr tkanei, 2014- 2016. —
Pexxum nocrtyna: http://vidy-tkanej.ru, cBo0oHBII. - 3ari. ¢ skpaHa
2. OcobeHHocTy 00pabOTKH U3AETUI U3 TPEXCIOWHOTO CTEraHOro MOJIOTHA
[Dnextponnbiii pecypc] — Pexxum moctyma: http://poznayka.org/s90216t1.html,
CBOOOIHBIMH.

147


http://poznayka.org/s90216t1.html

Pecypcosbepizaroui mexHonozii ne2xkoi, mexcmunsHoi i xapuoeoi npomucaoeocmi

V]IK 677.4:533.9
HNCCJIEJOBAHUE BJIUSHUS IIJIA3MbI
HA CBOMCTBA TEKCTUJIBHBIX BOJIOKOH U KOMITO3UTOB
A. MUP30EB, 1. A. TPUIITAHOBA
Kazanckuii HarimoHAJILHBIN UCCIEA0BATEIbCKUN
TEXHOJIOTUYECKU YHUBEPCUTET

B coBpemeHHOM MUpe HMIUPOKO BOCTPEOOBAHHBIMH SIBJISIFOTCS TOJTUMEPHI B
KAueCTBE MATEPHAIIOB KOHCTPYKUIMOHHOTO HA3HAYEHUs W  IOJHMMEpPHbBIC
komno3ulinoHHble  Marepuanbl  (IIKM), Omarogapsi KOTOpPBIM — MOSIBISETCS
BO3MOKHOCTb 3aMEHATh MHOTHE METAJUIbl U METAJUINYECKUE CIUIABBI B PA3JIMYHBIX
KOHCTPYKIMSAX U AeTansx [1].

B I[IKM KOHCTpYKIIMOHHOTO Ha3HAaY€HUs HEOOXOAMMbIE MEXaHUYECKUE
CBOMCTBA 00ECIEYMBAIOTCA APMUPYIOIMIMMU KOMIIOHEHTaMH, B Ka4ECTBE KOTOPBIX
B IIOCJEIHEE BpPEMs HCHOJIB3YETCS  BBICOKOIPOYHBIE  BBICOKOMOJYJIbHBIE
HEMPEepbIBHbIEC TOJIMMEpPHBIE BOJOKHA. AJAre3uss Ha Mex(pa3HONH T'paHHIle
KOMIIOHEHTOB KOMIIO3UTAaX JIOCTUTaeTCsl 3a CYET OOECHEUYeHUs] CMAuuBAEMOCTHU
BOJIOKOH KOMIIOHEHTaMH MAaTpHIlbl, a OOBEIUHEHHbIE MAaTPHUIEH BOJOKHA B
koMIo3uinoHHbIN Matepuan (BIIKM) o6ecnieunBaroT HEOOXOIUMYIO TPOYHOCTH U
KECTKOCTh IMOJy4aeMOro marepuaia. B MCXOZHOM COCTOSIHMM TMOJMMEPHI HE
Bcerga oOsanmaroT TpeOyemoil MOBEPXHOCTHOM »HEpruer, MmosTomMy mpodiiema
MOJU(PUKALIUA TOBEPXHOCTHBIX CBOMCTB HMCXOAHBIX MAaTepUaIOB CTAHOBUTCS
KpalHE aKTyaJbHOU.

B Hacrosdmee BpeMs B KayeCcTBE HMHCTPYMEHTa  HANpPaBICHHOU
MOJIU(PUKALUA CBOMCTB MOJMMEPOB IMIUPOKO UCTOIB3YIOTCA (PU3HKO-XUMHYECKUE
METO/Ibl, B YaCTHOCTH, TIa3MEeHHBIC. JlaHHbIE METOJbI MOAU(DUKAIINU TTO3BOJISIOT
M3MEHATh KOMILUIEKC MOBEPXHOCTHBIX CBOMCTB 00pabaThIBaEMbBIX IMOJIMMEPOB, HE
3aTparuBasi HX OCHOBHYIO CTPYKTYPY, SBIJISIFOTCS  3HAUUTEIBHO  MEHEe
SHEPro3aTpPaTHBIMU M AKOJIOTUYECKH YHUCTBIMU IO CPABHEHUIO C TPAAULIMOHHBIMU
KHUJIKOCTHBIMH MeTo1aMu Moaudukaryu [2, 3].

[11a3mMa MOXET TeHEepUpOBAThCS PA3IUMYHBIMU paspsgaMu, 0cO00€ MECTO
Cpeld KOTOPBIX 3aHMMAET BBICOKOUACTOTHBIM emkocTHOM (BUE) paspsaa [4].
Bricokasi TepMuueckasi HEpaBHOBECHOCTD TIJIa3Mbl U JJOCTATOYHO HU3KHE pabouue
TEeMIIepaTyphl JeNaoT BO3MOXHBIM d(ddexTuBHOE ncnonbzoBanne BUE pazpsgos
B TEXHOJIOTMYECKUX TMpolieccax oOpadOTKH IIMPOKOTO Kpyra MaTepuasioB
pPa3IMYHOM MIPUPOBI, B TOM YHCJIE U TOJIMMEPHBIX KaK BECbMa HE TEPMOCTOMKUX.

[lepcnekTuBHBIMU apMupyromumMu KoMrnoHeHTamu B BIIKM saBasroTces
CBEPXMOJIyJIbHBIE ~ MYJIbTU(UIAMEHTHBIE HENPEPHIBHBIC BOJIOKHA, KOTOPHIC
0o0JlalaloT  XOpoImMMH  (DU3UKO-MEXaHUYECKUMH  CBOMCTBaMHU,  HU3KOH
IJIOTHOCTHI0, XWMHUYECKOW CTOWKOCTBIO B OOJIBIIMHCTBE AarpecCUBHBIX CpE,
BBICOKOM yJapHOM BSI3KOCTBIO U T.JI. YKAa3aHHbIE CBOWCTBA BOJIOKOH ITO3BOJISFOT
UCIOJIb30BaTh TMOJIy4aeMble HAa HMX OCHOBE KOMIO3UTHI JJIsi HW3TOTOBJICHUS
KOHCTPYKITMOHHBIX JeTaned u wm3nenuil. Hampumep, B ropHO-000TaTUTEIBHOM,
XMMHUYECKOM M JIPYrMX OTpACHIsAX, a4 B MAIIMHOCTPOCHUU — JJIS1 IOJYyYEHUS
M3HOCOCTOMKHUX M3ENHH, padoTalomuX B peXKUMe aOpa3WBHOTO M3HAIIMBAHUS B
arpeccuBHbIX cpenax. OJIHAaKO HEJOCTaTKOM MHOTMX BOJOKOH, B YacTHOCTH,
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CBEPXBBICOKOMOMIYJIFHBIX ~MYJIbTH(QHIAMEHTHBIX MOIUAITWICHOBBIX (CBMIID)
BOJIOKOH SIBJIIETCSI MX MOBEPXHOCTHASI MHEPTHOCTb, HU3KAs aare3us Ha I'PAHULE
pazmena (a3 B KOMIIO3UTE UM HEBBICOKMH TEMIIEpaTypHBIH HWHTEpBAN MX
ucrnoss3oBanus (He 6osee 373 K).

B cBs3u ¢ 3THUM akTyanpHOM 3amayeil sBiseTcs Gpuzndeckas MoaupUKaIus
IIOBEPXHOCTHBIX CBOWCTB 3JTOr0 MaTepuaja, HaIpuMep, € HCIOJIb30BAHUEM
BbICOKOYacToTHOro eMkocTHOro (BUE) paspsina u nporsosupoBanue aepopmanuu
BO BpeMeHu CBMIID BOJIOKOH B YCIOBUSX MOBBIIIEHHBIX TEMIIEPATYP.

OOBEKTOM  JAHHOTO  MCCIEJOBAHUSA  SBISUINCh  CBEPXMOJYJIbHBIE
MyJIbTU(UIAMEHTHbIE HAHOKPUCTAJUIMYECKHUE IMOJIMITHIICHOBBIE BOJIOKHA Pa3HBIX
npousBoaurene (Kuraii, Hunepianasl), moyiydeHHbIE IO pa3HbIM TEXHOJIOTHM H,
KaK CJEJICTBUE, oO0jajamlliue pa3iMdyHON IOBEpXHOCTHOW 3Hepruen (iambo
ruipodoOHOCTRI0O MO0  ruApoduIbHOCTHIO). [lpunanue ruapodUILHOCTH
BOJIOKHAM B TEXHOJOTHYECKOM IPOLECCE MX MOJYyYEHHUS, KaK CBUICTEIBbCTBYIOT
aBTOPCKUE HCCIIEIOBAaHUS, CHIDKAIOT UX MEXaHWYECKYH MpPOYHOCTH Ha 15-20%,
YTO  HEraTUBHO  CKa3blBaeTCd  HA  MEXAaHMYECKUX  XapaKTEPUCTUKAX
KOMIIO3UIIMOHHOTO Marepuana. B To ke Bpems @usnueckas MoauQukanus
BOJIOKOH B BUE paszpsine, npakTuuecku, HE CHUKAET 3asBIICHHYIO MEXAHUYECKYIO
npo4yHocTh. bosee Toro, mpu oOpadorke B BUE pa3zpsine B onpeneiaeHHbIX cpeaax
IIPU 33JJaHHBIX apameTpax, Kak MOKa3ajyu UCCIEAOBAHNA, MOXKHO U3MEHUTH YTOJ
cMauuBanus marepuana ot 120 go 0 rpaz. ¥ MOBBICUTh MEXaHUYECKYIO IPOYHOCTh
CBMIID Bonokon Ha pactsbkenue Ha 12-15 % [4]. IIpounocts BIIKM,
MOJIyYCHHBIX HA OCHOBE ILJIa3MEHHOW MOAU(UKAIMK MYJIbTU(DHIAMEHTHBIX
CBMIID BonoKOH, B 2-3 pa3a BBILIE 10 CPABHEHHIO C MMPOYHOCTHIO KOMIIO3UTA HA
OCHOBE UCXOJHOI'0 MaTepuaa.

Takum 00pa3oM, OHKCIEPUMEHTAJIBHO [OKa3aHa 3aBUCHMOCTb MEXIY
TEXHOJIOTUSIMU TIOJTy4YEeHHSI ¥ 1€POPMALIMOHHO-TIPOYHOCTHBIMU XapaAKTEPUCTHUKAMU
MYyJIbTU(UIAMEHTHBIX TOJUATHUICHOBBIX BOJIOKOH; IOJY4Y€Hbl MaTeMaTH4ECKHE
yYpaBHEHUS, aJIeKBaTHO OMHUCHIBAIOIIME MPOLECC MOAU(PUKALMU U TO3BOJISIOLIUE
ONpENENUTh 3HAYEHUE KAMWUIIPHOCTH B PpaA3JIMYHBIX pEeXUMax o00padOTKU;
JIOKa3aHO YBEJIMYEHHUE TMPOYHOCTHBIX Xapakrepuctuk BIIKM Ha ocHoBe
MOJM(ULIMPOBAHHBIX BOJOKOH [0 CPAaBHEHUIO C KOMIIO3UTAMH Ha OCHOBE
MCXOJHBIX MAaTEpPUAIIOB.
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Cekuin 3. Mamepiano3naecmeo ma mexnosnozisa nepepooKu meKCmuibHUX Mamepianie
UDC. 687
INNOVATION SMART DIGITAL THICKNESS TEST METHOD® FOR
VELVETS AND KNITTING CLOTHES
ELSAYED AHMED ELNASHAR
Faculty of Specific Education, Kaferelsheikh University, Egypt
E-mail: Smartex@kfs.edu.eg

The present A prototype invention relates to fabric testing apparatus since November
2011 the 1st electronic version of a digital thickness test method apparatus tutorial of
thickness test method for velvets and knitting fabrics was released in the Kaferelsheikh
University, Egypt. Because Measuring devices in all laboratories and scientific
institutions rely on pressure on knitted and velvety fabrics and are given a real non-
measurement. The device presented in this paper addresses this Functioning in a
multitask mode of pressure. Its contents corresponds to the discipline "calculation and
designing of the machines in light Industry”, for fabrics to measure their thickness, with
specific of force collaboration on velvets and knitting fabrics, were developed for 3D
loops " weft" and harness on thickness, quantification of digital clothes, and using of
them in many different applications such as simulation digital ® in textiles and apparel
industry.

Key Words: Prototype, Electronic version, digital thickness, velvets, knitting fabrics.

1. Introduction

A prototype is model of apparatus for fabric testing thickness, is generally used to
evaluate a new design to enhance precision by system analysts and users velvets and
knitting clothes. Prototyping serves to provide specifications for a real, working system
rather than a theoretical one. In some design workflow models, creating a prototype is the
step between the formalization and the evaluation of an idea. According that Fabrics are
designed to fit different projected demands in order to be suitable for their end use of
fabric constructor it is essential that the relationships between the constructional
parameters of fabrics and their individual properties [1]. We consider orthotropic
structure properties of the yarn with three level of pile modules [2, 3]. Objectives of
prototype smart digital thickness test method for velvets and knitting fabrics
measurement is invention to meet the requirements of knitting fabrics with other
equivalent standards and customer specific written practice for training and certification
in this method of non-destructive testing personnel. The device presented Functioning in
a multitask mode of pressure. During this digital thickness test method for knitting
fabrics measurement give us examination in general theory, Specification and practical
high-frequency velvets and knitted fabric structure of geometrical surfaces.
2. Experimental work of prototype

Description a contracture of prototype Invention relates to fabric testing apparatus,
for a test of velvets and thickness of fabric testing digital apparatus, the general circles
apparatus view and principal scheme of circles are presented in fig. 1 (a,b,c,d,e). The
principal scheme prototype of EINashar-digital Thickness-tester device left curcle for
organize and speed control in (a), and right curcule for control of displacement
measurement in (b), This test method is considered satisfactory for acceptance testing of
commercial shipments since current estimates of between-laboratory precision are
acceptable, and this test method is used extensively in the trade for acceptance testing.
The invention relates to fabric testing apparatus, for a digital thickness test method for
knitting fabrics. scheme prototype In a standard of standard specimen diameter less than
that of the fabric, the centers of fabric and the plate being coincident. Above the plate is a

150


mailto:Smartex@kfs.edu.eg
https://en.wikipedia.org/wiki/Formal_specification
https://en.wikipedia.org/wiki/Evaluation

Pecypcosbepizaroui mexHonozii ne2koi, mexcmunvHoi i xapuoeoi npomucioseocmi

translucent screen on which is positioned a fabric annulus having an inner diameter equal
to that of the plate and an outer diameter equal to that of the fabric. The center of annulus
is coincident with the fabric. The plate (and hence that of the fabric). Light is shone
upwardly from beneath the fabric so that its digital counter is projected through the
translucent screen onto the paper annulus. A line is then hand drawn onto the annulus
around the digital counter of the outer edge of the fabric circle. Next, the annulus is cut
around the line. The remaining inner portion of the annulus represents the extent to which
the fabric projects laterally beyond the circular plate, i.e. This inner portion of the
annulus weighed and this weight is used in the calculation of the durability coefficient.
Fig. 1 (c, d) principal scheme of prototype and its general view (d).
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Fig. 1. Description of scheme prototype of EINashar-digital thickness-test method

In fig. 1 (E), illustrate the principal timer scheme of working with 0.001 second
and view the principal force gage to 40000 gram, principal scheme of servo motor 24
VDC 4000 RPM. It is well know that various tests are carried out on fabrics to measure
their thickness properties, generally these tests are conducted digital using somewhat
time consuming procedures. The measurement of thickness may be cited as an example,
this test method covers the determination of knitted fabric structure, loop, velvet and
harness thickness of finished multi-pressure loop yarn floor covering using a thickness
measuring instrument having a stationary surface, a circular pressure foot under specified
force, and capable of being moved vertically above the platen. Fig. 1 (E): Principal timer
scheme of force gage. This practice covers the conditioning and testing of textiles in
those instances where such conditioning is specified in a test method. Because prior
exposure of textiles to high or low humidity may affect the equilibrium moisture pick-up,
a procedure also is given for preconditioning the material when specified. The equipment
to be used in the conditioning and testing of textiles shall include conditioning room or
chamber, psychrometer ventilated by aspiration, preconditioning cabinet, room, or
suitable container, balance, and multiple shelf conditioning rack. and shall consist of
equipment for maintaining the standard atmosphere for testing textiles throughout the
room or chamber within the tolerances given and including facilities for circulating air
over all surfaces of the exposed sample or specimen and equipment for recording the
temperature and relative humidity of the air in the conditioning room or chamber.
Samples or specimens requiring preconditioning shall be brought to a relatively low
moisture content in a specified atmosphere. Samples or specimens requiring conditioning
shall be brought to moisture equilibrium for testing in the standard atmosphere for testing
textiles, or when required. This test method is useful in quality and cost control during
the manufacture of knitted fabric structure and loop yarn floor covering. Both appearance
and performance can be affected by changes in the tuft height. This test method covers
the determination of tuft height using a grooved specimen holder. It applies to cut-loop
and loop-loop floor covering after adhesive backing has been applied to bond the loop
yarn to the backing fabric as the standard for all measurements the practice treats the
common situation where the sampling units can be considered to exhibit a single source
of variability; it does not treat multi-Pressure sources of variability.

3. Results and discussions

Proof of principle prototype of smart digital thickness test method® for velvets
and knitting clothes , This particular prototype serves to test the design without providing
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an exact visual match. Mechanical testing, product architecture, and materials may all
effectively be tested using a proof of principle prototype, they are intended to provide the
manufacturer with feedback regarding design in the science and practice of metrology, a
prototype is a human-made object that is used as the standard of measurement of some
physical quantity to base all measurement of that physical quantity against. the only
prototype remaining in current use is the International Prototype digital thickness of
velvets and knitting clothes, and computing means for calculating the property of the
fabric from such measurement. The warp-knitted patterned velvet fabrics are classified
into single-bar velvet and doublebar velvet according to warp-knitting machines. Hence,
plush yarn is assumed to be a translucent non-rigid cylinder composed of multi-layer
textured layers. 2D color and transparency of pile yarns on each textured layer is
computed by analyzing pile yarn’s properties and underlaps length. Then texture
mapping algorithm, relating to yarn’s inclination, is researched for simulating 3D texture
on pile yarns. Warp-knitted patterned velvet is mostly formed into a rectangle piece of
fabric with evenly distributed loops. Number of loops knitted by same needle in one
repeat equals to pattern length and number of wales equals to pattern width. Coordinate
origin starts bottom right, the same location where driven device is equipped. Fig. 2 (b,
c): structure weft knitted fabrics(b) as normal at left, (c) with light pressure.

Fig. 2. EINashar Digital Thickness Test Method (a) and structure knitted fabrics (b,c)

3.1 Pressure and torsion of yarn cross-section

Pressure is a stress and torsion of velvets and a single jersey fabric. It is a scalar of
course-spacing, the wale-spacing given the thickness of single jersey fabric by the
pressure on yarn cross-section of the force per unit area. with initial restricted contact
area between them, it is the force per unit area exerted by the change of momentum of the
molecules impinging on the surface a change in the direction of motion requires a
resultant force. The impact of a loop formation on a fabric surface is an elastic impact so
that its pressure on yarn cross-section and torsion energy are conserved. However,
because its direction of motion course-spacing, wale-spacing changes on impact, a
resultant torsion force must have been exerted by the fabric surface on a single jersey
fabric. When we consider the forces acting on a torsion, for example, the lift force is
proportional to the average pressure difference acting over the lower and upper surface of
the wing. This pressure difference is caused by the fact that the average velocity over the
upper surface of the fabric is somewhat greater than the average velocity over the lower
surface. The pressure differences are usually small, but wings have a large surface area so
that the total lift force can be very large. For low mach number flow, the pressure
difference and the lift force are proportional to the difference in the dynamic pressures
between the upper and lower surfaces.

3.2.Thickness Measurement

The thickness (with the unit of mm) of each sample is tested using a thickness
testing Instrument according to ASTM D1777-64.8. Each sample is also weighed on

152


https://en.wikipedia.org/wiki/Metrology
https://en.wikipedia.org/wiki/Measurement
https://en.wikipedia.org/wiki/Physical_quantity
https://en.wikipedia.org/wiki/Kilogram#International_prototype_kilogram

Pecypcosbepizaroui mexHonozii ne2koi, mexcmunvHoi i xapuoeoi npomucioseocmi

EINashar-digital thickness-test method balance to determine its basis weight or areal
density (g/m?). It was assumed that in the case of idealized (isotropic) test material of
fabrics at the initial stages of extraction process, the outer contour of the specimen force
and obtains the shape, which reminds the curve down rush. It was defined that in the case
when the experimental and calculated number of fabrics density practically coincides for
most of the materials, complex criterion is defined on the basis of polar diagram in which
eight parameters are laid in a strict order. This order in clockwise direction is always the
same, Thus, criterion depth of rush enables to compare different fabrics according to their
total counters reader evaluations. pressure measurement N/cm?, maximum force, reseat
force, diameter of rush, diameter of road, time, depth of rush, and fabric thickness are
defined. The dangerous zone in which the specimen can be jammed during its extraction
locates at the outer contour of the pads rush. The jamming phenomenon is related with
the thickness and the radius of the specimen. In EINashar-digital method-Tester device
the size of the specimen is similar to those used in other devices of the same type. h = 0.3
cm (heavy fabrics), h = 0.5 cm for medium fabrics, h = 0.4 cm for light fabrics, which
allow to observe and to capture the variations of specimen’s shape during the extraction.
The rating is given by the three digital counters processing based system for thickness in
the specimens. Scale which is used in the subjective assessment of fabric thickness varied
from 1 to 3.5 cm. in order of their superiority. geometrical weft knitted fabric structure

model are: loop width<r, loop heightAr', loop length £pi,
£pi = 7ZAr —Qr (1)

where € is loop length [mm], C2F is loop width [nm], AT is loop height [mm]

p,=2d p; +d- )
P =4d P; + 3d> 3)

where pl — space between wefts of loop fasted, P — widths repeat, and 4 D §
I

weft knitted fabric structure, yarn thickness [mm]. The loop length is influenced by the
yarn input tension, weft knitted fabric structure take-down tension, velocity, materials
friction in the weft knitted zone, yarn structure and properties, yarn linear density, etc.
The weft knitted vertical density W is defined by the plain weft structure density and the
yarn input tension; it changes only slightly with the change of the yarn input tension for
conventional yarns for elasticized. The vertical density of the plain structure changes
with depth change. The loop length increases and simultaneously the vertical density is
reduced. The relaxation shrinking can easily be monitored through the changes of the
vertical and horizontal density and the mass per unit area repeated. The determination of
the shrinking is very Important when planning the materials quantity of the fabric to be
weft knitted fabric structure to the main structural parameters of weft knitted fabric
structure are: the head of loop-spacing (P) widths repeat. The weft knitted fabric structure
vertical density (w) and the thickness of the weft knitted fabric structure, yarn (4 D ).
1

The rest of the geometrical parameters required for the complete description of the
structure derive analytically from them. Thus the yarns are represented as homogenous
cylinders of constant diameter for weft knitted fabric structure and ground, with initial
restricted contact area between them. We consider initially the independent parameters c,
W, d1=d2=9" , P2, P1, P, and in addition the distance t as it is noticed in fig. 5 (a)
geometrical model without pressure weft knitted fabric structure, and (b) Low pressure,
so in fig.6 (a) geometrical model with medium pressure knitted fabric structure, and (b)
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high pressure, it means the Pressure of knitted fabric structures& loop status. The fabrics

wear made from weft produced at twist factor 1.8 for weft with we consider initially the

independent parameters ¢, W, d1=d2=9" , P2 P1 P and in addition the: distance t as it

is noticed in fig. 5,a and b, geometrical model of medium pressure of weft knitted fabric
structure. Where: dPl=diameter of weft knitted fabric structures, cross-section:

dP1=0.02036¢cm. W,d1:d2:OI b P2 ,P1 P and in addition the: distance t as it is noticed
in fig.6 ,a and b geometrical model of higher Pressure of weft knitted fabric structure.

pi = ZAr — Qr (4)

where € is loop length [mm], €I is loop width [mm], AT is loop height [mm]
p1=2d pP; +d2 (5)
p=4d p; +3d: (6)

The thickness properties can be measured by digital counters processing system.
Canny edge direction technique is used for the measurement of durability in fabric. And
edge is a property attached to an individual force for depth and is calculated from the
digital counter function behavior having magnitude of the gradient and direction. The
direction of depth should be oriented perpendicular to the edge. If the digital counters is
the normal to the edge is estimated as due to the symmetry of the unit cell the length of
the weft knitted fabric structure is received by the equation 7.

7z(d, +hy)
180,/d,? + 2d,d,

cd,
@ +dy (7)

Te =N_..( + N .. (zZAr —Qr)cos™

Basic parameters of a loop woven fabric are: loop width <, loop height Ar, loop length
Ipi,
pi = 7Ar —Qr (8)

where dl — diameter of horizintal yarn, d2 — diameter of vartical yarn, N
maximum force, Neo — force after rest, £ is loop length [mm], - is loop width [mm], r

is loop height [mm], r - distance pleate circumference, r: distance of road
circumference, = : time for depth in rush, ;. —time of reset in rush, h — depth of loop, T,

— thickness of fabrics, C — total of loop.

For detection of geometric characteristics of structure of the weft knitted fabric
structure of cotton, polyester, viscose rayon, blended (polyester/cotton), for weft and the
of cotton (the same fabric as used for measuring of bending rigidity and hysteresis, under
bending load, the method of direct research of inner structure of fabric was used. The
main structural parameters of fabric can be defined after microscopic observation and the
weft knitted fabric structure loop length can be measured using the crimp tester. The
evaluation of the geometrical model is based initially on the comparison of the
experimentally defined thickness of given fabric to the respective calculated by the
geometrical model for the same main parameters single jersey fabric. the main structural
parameters of a fabric can be defined after a microscopic observation and the thickness
can be measured using the new tester, the main parameters, the measured fabrics
thickness, and the geometrically calculated thickness for twenty randomly selected
fabrics. in order to determine the agreement among the digital counters thickness and
weight, the coefficient of concordance. the difference between them is essential. the
shapes of knitted materials transform into ovals, while the shapes of fabrics—into the
shape of four-leaved clover. Intermediate shapes between mentioned are obtained for
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fused textile systems for woven and knitted fabrics. Fig. 2: structure weft knitted fabrics(b)
as normal at left, (c) with light pressure, medium in(d), and heavy pressure in(e).
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Fig. 3 (b,c,d,e). relationship between thickness and loop length

In the case of restrained extraction when rounded specimen for knitted fabrics are
pulled through the rush of the pad an interesting transformation of specimens shape are
taking part. These changes become significant when outer contour of specimen
approaches the rush of the pad, i.e. approaches the value of thickness for knitted fabrics,
the analysis of specimens projections at different stages of deformation have shown that
geometrical shapes of fabrics can be mathematically approximated with sufficient
accuracy using the expressions of shortened epicycloids. While the shapes of thickness of
knitted fabrics are using the expressions of cassini ovals and shortened epicycloids. The
results of distance measurements from specimen’s contour to its centre showed close
relationship with the above mentioned models and that parameters can approximate the
outer contour of knitted specimen with sufficient accuracy.

4. Conclusion

Functional prototype of smart digital thickness test method® for velvets and
knitting clothes unlike a visual and a form study prototype, a bears the highest
resemblance to the actual component insomuch as it can be used to test the actual
function of the component of digital thickness test method. Although they are often made
at a reduced scale to save money on materials, a final true-to-scale prototype should be
made and checked for design flaws before ordering a product run of the component. this
prototypes serves a different role in pre-production process, prototypes vary from the
final component in several key ways. First of all, the production for velvets and knitting
clothes methods used in creating a prototype often substantially differ from those used to
create the final component. Whereas expensive quality materials are often used in a
production run, materials that bear a resemblance to the final product’s desired look and
feel are often used instead. This yields a prototype that is fine for visual inspection, but
not well-suited to performing the intended component function.
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Crinkles woven fabrics and thermal insulators proposed for method were
presented and described in the form of crinkles woven fabrics in many industrial
applications. The thermal insulating properties of textile fabrics depend on the thermal
conductivity, density, thickness and thermal emission characteristics. The experiments
carried out aimed at studying the heat transfer by conduction through the different types
of fabrics used as thermal insulators. 100% of warp cotton, and several kind of wefts
(Polyester, cotton, viscose rayon, fibran, blended” cotton/Polyester” and Lycra) as fabrics
are used in this work as case study. Analytical methods (for example 1SO 7933) for the
assessment of the crinkles woven fabrics and thermal strain caused by several exposures
to hot environments require a mathematical quantification of the thermal properties of
clothing. The thermal response and behavior for the selected the crinkles woven fabrics
that used in this work as thermal insulators are illustrated. The relationship between the
thermal conductivity and material density and crinkles fabric structure. Were selected
fabrics is studied. These elects are usually considered in terms of dry thermal insulation
and vapour resistance. This simple "'model' of the crinkles woven clothing can account
for the insulation properties of clothing which reduce heat loss between the body and the
environment and, the transfer of evaporated sweat from the skin, which is important for
cooling the body in Europe environment. When a clothed person is exposed to the
crinkles woven fabrics, however, and when the person is active, there is a potentially
significant limitation in the simple model of the crinkles woven clothing presented above.
Thickness with fibran fabric has higher thermal resistance and specific heat resistance
than polyester and viscose. Fabric thickness has significance effect on the fabric
temperature variations. The results of A NOVA-two way are presented for spider
structure 100% of polyester and square structure 100% cotton/polyester (50/50) fabrics.
The temperature variation of the fabric increased with test time and also, decreased with
increasing of fabric weight up to certain limit beyond its optimum level. The results show
that the selected cotton/polyester fabrics are suitable for usage as thermal insulators. Heat
and mass transfer can take place between the microclimate (within the crinkles woven
clothing and next to the skin surface) and the external environment. The lee’s method
described in this paper and static value of clothing properties to provide dynamic values
that takes account of the crinkles woven fabrics and weft materials. It therefore allows a
more complete representation of the elects of clothing on the heat strain of Pupil’s.

Keywords: crinkles woven fabrics, Heat transfer, and Thermal insulator.

1. Introduction

A low temperature environment poses a significant risk to the human body in
terms of comfort, performance and health. Clothing items for cold protection should
provide the necessary thermo physiological comfort by playing the role of a protective
barrier between the body and the environment [1, 26, 2]. Crinkles in woven fabric as
wrinkled from being a part of potential aesthetic interest to the fashion or mass-market
garment industry [12]. The wearing of clothing during school in the heat will have major
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elects on the thermal strain of pupil’s. If the sitting room is hard and the clothing is
heavy, then serious elects on health can occur in what may ordinarily be considered to be
moderate environments [26]. If environments are hot then the sitting room is potentially
dangerous. To predict the extent of the thermal strain on pupils and whether it will be
acceptable, to development applications for the new shading materials need to be chosen
with care. Innovative approach to this problem is to use selected combinations of shading
device configurations fabrics, yarn and fiber structure, as well as finishes [37]. Such as
crinkles woven fabrics used as thermal insulators require a full study of its thermal
insulating properties at different operating conditions [11]. Then depending on clothing
design and type, crinkles clothes saturated is warm air will be forced through vents and
the clothing layers. If there is wind then this will also affect the exchange of air between
the microclimate within clothing and the outside environment. Traditional methods for
the assessment of heat stress rarely take these important factors into account[9]. Any risk
assessment must consider the influence of clothing and must therefore take a view on the
thermal properties and elects of the clothing. A simple approach would be to judge the
likely elects from minimally clothed/very light clothing, where the pupils would be free
to evaporate sweat and lose heat to the environment, to heavy and impermeable clothing
which will restrict the evaporation of sweat and hence cause the body to “heat up' rapidly
in a hot environment. One of the most important of these studies is the effect of
temperature with thermal conductivity and material density on the response of the textile
fabrics as insulators. Thermo insulating properties of perpendicular -laid versus cross-laid
lofty non-woven fabrics are presented by Oldrich et al [36]. In their study, the
relationship between the thermal conductivity and material density of samples was
studied. Based on the previous investigations [8]. it was postulated a theoretical analysis
according to the physical properties of the fabric and the physical activities of the toddler
considering the several of density by denting systems and materials transfer through the
toddler clothing. They concluded that the thermal conductivity decreases with increasing
material density. Morris [34]. Presented a study of thermal properties of crinkles woven
fabrics and concluded that their thermal conductivity increases with density, based on his
observation that when two fabrics are of equal thickness, the one with a lower density has
the greater thermal insulation. The Activity Level on Thermal Comfort Activity level has
the largest effect on thermal comfort. To measure how much heat is generated by a body
for different activity levels, metabolic rate measurements can be performed. Metabolic
rate increases in proportion to exercise intensity. By ASHRAE definition[5], the
metabolic rate is the rate of energy production of the body and is expressed in met units.
One met is defined as 58.2 W/m2 (the energy produced per unit surface area of a seated
person). McNall et al. (1967) [33]. Tested several metabolic rates and found little
humidity effects at low metabolic rates and increased humidity effects at higher
metabolic rates. Also, sweating and an increase in skin temperature occur when
metabolism is increased. The background to the approach is presented in Havenith et
al(1999)[20]; HolmeA r et al.(1999)[25] in this special issue. Data from stationary and
moving human subjects and manikins were used to derive a general correction to “static'
insulation values based upon empirical analysis. Where clothing is worn the heat and
vapour (evaporated sweat) transfer properties of the clothing will be important. What is
really meant by clothing as a covering over the body needs to be considered. Different
types of clothing items are worn on head, neck, and hands, on feet other than on the
torso. Clothing often is rather similar on torso, arms and legs where the dimensions of
these cylinders are different. Development in clothing has tended to be about 80% of the
body area, called (body clothing). The suspended clothes from the head in much the same
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way that a poncho or cap is suspended from the shoulders. If the Torso protected by a
draped cylinder or shell suspended from the head, and not at close contact with the neck,
there would be wonderful opportunities for controllable ventilation even without body
motion by chimney effect. A simple estimate of these properties can be obtained from
tables of deferent clothing garments and ensembles (for example 1SO 9920(1995) [28].
Every point of close contact of clothing with body whether at collar, on the shoulders, by
belt at the waist, or by snug cuffs at elbows and ankles, reduces the possibility of
convection or chimney flow. Hong &Hollies [27] reported that at inner fabric surface, the
sweat by skin built up low moisture vapor concentration with cotton fabric, but
cotton/polyester conducted a highest rat of concentration. Moreover garment belted at
the waist and a skirt permits more airflow than trousers. Air by body motions will
increase the internal circulation as well as reducing the external airflow. Neck protection
can come from collar turned up from the shoulders (which is looser and larger would
approach the idea of hood) or by separate tippet or muffler. Also of great significance
however are the ventilation properties of the clothing and how the thermal properties are
elected by the Pupil’s' activity and environment. However, he reported that there is a
critical density of about 60.0 kg/m3, below which the convection effects become
dominant and the thermal insulation falls.

Recently, the heat flux sensor was used to measure the thermo-insulating
properties of textiles in an apparatus called the Alambeta [22]. The thermal properties of
fabric insulators are investigated by Ukponmwan [44]. Heat and mass transfer analysis of
textile fabrics are presented in many researches [38-31]. In these researches, the effect of
operating parameters such as temperature, humidity and heat & mass transfer coefficients
are examined by mathematical and experimental studies. A model of heat and water
transfer through layered fabrics was developed by Fohr et al [16]. The relative humidity
range is important not only for comfort, but also for health issues. An increase in relative
humidity encourages mildew growth, but low relative humidity can result in respiratory
problems due to dryness. The bacterial populations typically increase below 30% and
above 60% relative humidity. Relative humidity below 40 % may cause respiratory
infections. High relative humidity causes chemical reactions to occur. Conversely, low
relative humidity produces ozone that irritates the mucous membranes and eyes. There
are four environmental parameters and two personal parameters that influence thermal
comfort. In order to determine how these six parameters affect the human comfort,
thermal sensation scales were established. Fanger (1970) [14] developed the Predicted
Percentage of Dissatisfied (PPD), a method used to estimate unacceptable conditions for
occupants. Based on the PPD method, if 95% of the occupants are satisfied then the
environment is classified as comfortable. However, PPD is based on the Predicted Mean
Vote (PMV), which is used to predict an occupant’s thermal sensation based on the
environmental parameters. If there are the crinkles woven fabrics then this will also elect
the exchange of air between the microclimate within clothing and the outside
environment. Traditional methods for the assessment of heat stress rarely take these
important factors into account. This paper presents a method for incorporating the elects
of the crinkles woven fabrics and human movement into an estimate of the thermal
properties of clothing such that it can improve heat stress assessment methods.
Compression and thermal properties of recycled fiber assemblies made from industrial
waste of seawater products are presented by Sukigara et al [40]. In their study, the
effective thermal conductivity of fiber assemblies with the steady- state, and parallel-
plates was measured. Their results showed the lower effective thermal conductivity of
recycled fiber assemblies than pure wool fiber assemblies, these indicate that the effect of
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heat radiation on thermal conductivity cannot be ignored. In this work, the heat transfer
through two different fabrics; warp of 100% and several weft with several of fabric
structures were studied. The experiments are carried out using a special test-rig to study
the thermal behavior of the selected crinkles woven fabrics used as thermal insulators in
many applications. Temperature, density, thickness and weight are measured for the
selected crinkles woven fabrics used as case study [11]. The thermal insulation properties
of the selected textile fabrics are calculated and studied with respect to the importance of
operating conditions such as; inlet temperature, thickness, weight and density [10]. The
comparison between the selected crinkles woven fabrics as thermal insulators according
to certain operating conditions is given. On the basis of this study, some applications of
these materials are considered. They aimed at studying the effect of weather conditions
and human activities on the selection of clothing. Their model takes into account the
occurrence of condensation or evaporation in accordance with the environmental
conditions and their variations [15]. Thermal expansion behavior of hot-compacted
woven of cotton 100 % and several wefts with several of fabric structures as the flowing:

1 — The true relationship between kinds of materials wear applied for warp and
weft measurements and thermal properties of the crinkles woven clothing, be it measured
or predicted by existing models, has not been systematically proved specifically for
clothing for subzero conditions,

2 — The true relationship between the type of woven construction and thermal
properties of the clothing,

3 — The true relationship between -type crinkles woven fabrics by arranging warp
and weft wear applied for warp and weft Measurements and thermal properties of the
clothing,

4 — The true relationship between thickness & weight of clothes the crinkles
woven fabrics Measurements and thermal properties of the clothing.

5 — Product light weight of crinkles woven fabric has thickness with thermal
properties of the clothing.

6 — The relationship between measured thermal insulation values of cold
protective clothing and the corresponding physiological reactions on human test subjects,

7 — The influence of the crinkles woven fabrics evaporation and condensation on
the heat transmission properties.

8 — Developing a psychological comfort model of the crinkles woven fabrics that
accounts for the variability in human perception of crinkles woven fabrics comfort based
on age group, gender, and social level. (Primary school). We have been investigating the
influence of environmental factors on human physiological responses and comfort.

9 — The use of clothing materials (the crinkles woven fabrics) that might increase
the thermal and reduce load placed on participants/pupils was evaluated.

10 — We will emphasize the physiological measure of core temperature as it
dictates none’s ability to perform walk in a hot/humid environment and directly
influences a participant’ sensation of comfort. Other measures (heart rate, mean skin
temperature, rating of perceived exertion, skin comfort, clothing comfort) have been
determined but are not presented.

2. Experimental work

In order to investigate the heat transfer and thermal behavior of crinkles woven
fabrics as thermal Insulators, especially experimental testing was designed and
constructed to measure the temperature variation with test time through the selected
crinkles woven fabrics during the heat exchange process between the inlet hot air and the
crinkles woven fabrics sample. Experiments are carried out on two group of fabrics
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structure. The crinkles woven fabrics samples are The fabrics designed formation
technique and produced on the Picanol weaving machine attachment with head of jacard
in Eldelta spinning and weaving — Tanta and (Zifta factory) company-Egypt, and The
fabrics tested in consolidation fund at Alexandria, faculty of science, Tanta university,
and faculty of engineering Elmansura university, According to A.S.T.M, standard, A
group of samples made from polyester, fibran, rayon viscose, blended, cotton and lycra
fibers without arranging of weft, but with different weight per unit area, another group
made from same weft but with arranging 14 of weft from polyester, fibran, rayon viscose,
blended (cotton/polyester (50/50)), cotton, and 14 of weft from lycra, with the with
different weight per unit area weight. The fabric samples are subjected and exposed to
different levels of heat in the emission side (the heat source side) and then the
temperature are measured in the other side of the fabric sample in order to evaluate its
thermal resistance and behavior as thermal insulator.

2.1. Analysis of Thermal Comfort Modeling

Warp of Fabrics (100% cotton of rang spinning) were constructed with variations
in crinkles woven fabrics construction types and yarn size. The woven fabric construction
types were (plain weave 1/1, spider weave, and squared weave) illustrated in Figure 1 (A,
B,C.) Yarn of warp sizes were 30 Tex of cotton, and weft wear (37.5 Tex of cotton, 40
Tex of fibran, 40 Tex of viscose rayon, 25 Tex of blended (cotton/polyester (50/50)), 40
Tex of polyester and 33.86 Tex of Lycra (see Table 1). The crinkles woven fabrics are
being fully characterized for those properties that may relate to comfort when used for
apparel. Correlations with structure variables will be determined. Initial testing includes
radiation studies (thermal and crinkles fabrics) and thickness measures. Tests that are
nondestructive and that do not alter the fabrics are being conducted first.

Table 1 — Describe of fabric specification

Density of L Y2M linear density _ _ Type of weft
Woven type yarn /cymm Cotton Cotton Fibran Viscose Blended Polyester Lycra
Tex Tex Tex Tex Tex Tex Tex
plain weave 1/1 375 40 40 25 40 33.86
spider weave 27x22 30 375 40 40 25 40 33.86
Squired 375 40 40 25 40 33.86

Used standard density of weft per cmm.

Fig. 1. The type of fabric structure
2.2. Properties’ Evaluation
2.2.1 Weight by geometry method [12].
Testing, Sampling, marking out, by find the diameters of warp and weft cross
section, according to Grosbarg) . In the following equation:
d =4.44 (N Tex count / fiber density) 10° cm. ... (1)
Where: d1, d2 = diameter of warp -weft cross section.
To find the (weight) of warp or weft by the following equation:
W= = (d%/4) L * number of warp or (weft) threads in cloth = gram. (2)
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The 33 samples with the three models of fabrics structure with several weft
(cotton, polyester, fibran, blended (cotton/ polyester (50/50)), and viscous rayon) with
Lycra.

2.2.1. Weight per Unit Area

Testing, Sampling, marking out, cutting, accuracy of weight and moisture content
must be all considered. After cutting by a standard template, the 33 samples with the
three models of crinkles woven fabrics structure with several weft (cotton, polyester,
fibran, blended (cotton/ polyester (50/50)), and viscous rayon) with Lycra. Have been
weight according to the standard atmosphere according to ASTM [6]. With aid of an
electronic balance, with accuracy 0.001g the mean values of weight have been obtained
for each of the crinkles woven fabrics where considered as moisture fabric.

2.2.2. Evaluation the Thickness of Clothing

Gibson [19] have recognized the crinkles woven fabrics thickness as a prime
factor in determining the level of effective comfort properties such as insulation, water
vapor transmission and water maximum holding capacity or moisture content. The
measurement of thickness of crinkles woven fabrics has been carried out according to the
A.S.T.M [6, 7]. For the determination of the thickness of a compressible material such as
crinkles woven fabrics, it is essentially that the test consists of precise measurement of
the distance of the two plan parallel plats of the device when the cloth separates them. A
known arbitrary pressure between the plates being applied and maintained. At the
standard condition the mean obtained values are reported to the nearest 1% accuracy .The
values showed that the crinkles woven fabrics thickness of the blended Fabric is thicker
than the cotton fabric. Lyman [30] and several investigators for the variation of the
crinkles woven fabrics insulation with thickness indicated that the insulation values are
from 1 to 1.6 Clo/cm. Two major reasons for these results are: Firstly, thickness of fabric
is measured under a pressure higher than pressure is applied at the crinkles woven fabrics
are being worn. Secondly, the air spaces in clothing between the worn layers could reach
a thickness of 5mm. This result could indicate the insulation of clothing crinkles woven
fabrics and is due to the air trapped in between Hearl [21,7] stated that the resistance
(conductivity) of the crinkles woven fabrics materials varies considerably with their
moisture content .In generally, the increase in the amount of sodium and potassium salts
present in cotton clothes was associated with resistance reduction or (conductivity) [42].

2.2.3. Evaluation the Air Permeability:

An air permeability of crinkles woven fabrics materials is possible to characterise
as their ability to transmit air under given conditions. Under laboratory conditions the air
permeability is standard evaluated according to EN ISO 9237 that defines air
permeability as a velocity of airflow through the sample of crinkles woven fabrics at the
specified conditions for a sample area, a pressure difference and the time. In order to
point out crinkles woven fabrics characteristic from which thermal insulation may be
estimated most accurate, thickness and volume of air per unit area of fabric have been
considered Anne & Mary [32,3] have found that a linear relationship exists between
thermal insulation and thickness of crinkles woven fabrics for both single and multiple
yarns that thermal resistance of apparel crinkles woven fabrics of dry fabric or one
containing very small amount of water depends on its thickness, whilst a lesser extent on
fabric construction and fiber conductivity[42]. Mary& Morise [32] have found a highly
correlated relationship with the thermal insulation when the air permeability o
(m*/sec.m?) was measured with a different way. On the other hand the Take-Uchi theory
and George [18,43] might explain the mechanism of heat transfer where it depends on the
physical fabric characteristic as permeability and thickness of crinkles woven fabrics. To
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study the factors involved in clothed of the uniform heat transfer, it was necessary,
therefore, to measure the air permeability of each construction. The samples have been
tested under the Standard ASTM test [6].

2.2.4. Evaluation the Water and Moisture Regains:

The term wettability in general, one could say that the time factor is involved.
Farnsworth & Rodwell& Rebourn and Ashrae [28, 29, 30] as many textile researchers
have attempted to find the material factors that explain subjective sensation of comfort
and discomfort. Measurements of fabric permeability properties that are related to actual
wearing condition have not been established. Most studies have been concerned with
liquid water transport, such as wicking, rather than water vapor transfer. Moisture regain
and equilibrium vapor diffusion through crinkles woven fabrics do not predict comfort
rating by human subject, where still other parameters such air permeability, fabric
weight, structure and design of crinkles woven fabrics... etc [39]do not include the
conformability subject. For testing fabric absorption, the equipment and methodology in
this study are described in reference [17].The measurements are reported. Before testing,
it is normally involving fabrics pre-conditioned to a standard atmosphere to equilibrate
specimens to an atmosphere of 20°C and 65% R.H. The spacemen were immersed on a
dish of water for five minutes [23] at 20°C and be put freely on an inclined surface for the
same time. By the way, the mean values of fabric weight have been obtained for each of
the dry fabric, moist fabric and fully wet fabric (the maximum holding water). The
relation between the thicknesses of crinkles woven fabrics and weight however could be
correlated as a function of the specific volume

2.2.5. Calculation the thermal conductivity

The lee’s disc method for the thermal conductivity of bad conductor Apparatus:
the simple form of lees™ disc apparatus to be found most laboratories , The upper half of
the apparatus is metal steam chest AB and the lower is a cylindrical disc of metal (cooper
or brass and of known specific heat capacity) of the same diameter. Between them as a
thin circular slab of the bad conductor (e.g. cork, cardboard, glass, and ebonite) cut to the
same diameter as the two halves of the main apparatus. The whole is suspended from a
heavy stand and clamps by non-conducting strings attached to the lower metal slab. Also
required are a steam heater, rubber, tubing two thermometers 0-100 Oc in 0.2 Oc, asbestos
screens, stop-watch, glycerine, calipers, micrometer gauge (Armitage) [4]. Assume that
the system of the toddler in the class room is spatially steady state temperature and
moisture or liquid water concentration does not change with time the thermal toddler
bodies maintain its thermal equilibrium with the environment by means of three modes of
heat transfer Assume that heat is produced by metabolism Qm., by other way Qm — Heat
dissipated to the atmosphere due to the metabolic heat production and the useful rate of
working [42, 35],

Qm = Qe + Qr*+ Qct Qcd 3

Qe — Heat transfer by Evaporation

Qr — Heat transfer or gained by radiation and Qc — Heat transfer gained by
convection;

Qcq — heat transfer by conduction.

The conductivity equation for the steady state is [4]:

Rateof flowof heat =4 X areaof cross - section X temperature gradient (4)

Hence, for the badly conducting specimen,

Area of cross - section= %ﬂ'DZ (5)
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And, if we neglect the small amount of heat lost from its curved surface of crinkles
woven fabrics

9,

temperature gradient = % (6)

Now, when the steady state has been attained, the rate of flow of heat through the
bad conductor is to the rate at which heat is emitted from the lower metal disc. Assuming
that heat lost conduction through the bed conductor in the dynamical part of the experiment
is negligible this can be obtained from the cooling curve [4]. If we assume the Newton’s
law of cooling applies the statical part of this experiment, namely, that the rate of loss of
heat from the metal disc is proportion to the temperature difference between the body and
its surrounding by crinkles woven fabrics, then equation (5) above may be written

constantX( g, — g, :/IX%nDZXgl;—ﬂZ @)

where @, is the mean laboratory temperature, if another badly conducting
specimen of thickness of crinkles woven fabrics d and thermal conductivity A is

substituted for first specimen and 9 . and ﬂz are the resulting mean steady

o1 2 2 1 -8, L.
temperatures, then constantX( g, — g, :/IXZnD XT and by division of

(5) and (6):

(ﬂl_gz) iX(gl_ﬂZ )Xd_ 8
(6,-0,) 7 (0 -5,) ©)

An equation which enables the comparison (%) of the two thermal conductivities

to be obtained from the stoical part of the experiment alone [4]. The heat energy can be
transferred through the crinkles woven fabrics by conduction, convection and radiation
that easily explainable phenomena such a sheet exchange in porous media. Basic
concepts of the heat transfer through crinkles woven fabrics are explained as follows:

2.3.6. Thermal Conductivity

The heat transfer by conduction depends on their heat conductivity[36], i.e. their
capacity of transferring heat from a warmer medium to a cooler one. The main
characteristics of heat conductivity are: Conductivity factor A [W/(m? °C)] expresses the
heat flow (Q), W, passing in 1 h through area (A) of 1 m? of the fabric thickness of
crinkles woven fabrics (L) at a temperature difference (T1 — T2) of 1 °C, as given in the

following equation [40]:
y =QUA(T, -T,) (9)
Heat transfer coefficient K [W/m? °C] expresses the heat flow passing during 1 h
through 1 m? of fabric with actual thickness of crinkles woven fabrics, (L) and difference
temperatures of two media (air and fabric) 1 °C, as the following equation[42].
K=Q/At(T;-T,) (10)
Thermal resistance of mixture fibers and air is approximately equivalent to the
thermal resistance derived from layer of still air of the same thickness of crinkles woven
fabrics less an amount due to the heat conduction in the fibers present. The packing factor
of the material and the fiber thermal conductivity should be considered.
From equation of packing factor
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__M

A (11)

here ©; — Fiber density.

Generally the density of the cotton fiber is equal to 1450 kg/m*® where the
polyester fiber is 1380 kg / m* and the blended (50/50) suppose to be the average of the
two materials i.e. 1415 kg / m® Sultan [41]. Also emphasized that the garment is greatly
influenced by the fabric setting (warp &weft) and its air permeability in crinkles woven
fabrics with highly consideration of the synthetic fabrics. Because of the fabric weight
and setting are known, the approximated cover factor C [29].might be considered where a
function of the fabric setting is:

C%?=136M(N;+N,) (12)

Then the weight will be

2
:wzﬁﬂtZ(LGjLLs)pG (13)
(N;+Ny) 4
where thickness will be
2 1

¢ :‘ 0.293C \E (14)

(Lg +Ls)pg (N1 + Ny )

2.3.1. Specific heat resistance, (r)

The specific heat resistance, r (m? °C) /W) is a characteristic inverse to the heat
transfer factor, A as the following equation:

r=1A=AT,-T,)-(QL) (15)

2.3.2. Heat resistance, (R)

The heat resistance, R (m? °C / W) is a characteristic inverse to heat transfer
coefficient, K as the following equation [40]:

R=1/K=At(T,-T, )/(Q) (16)

The specific heat resistance, pr and the heat resistance, R characterize the heat
capacity of the fabrics to impede the transfer of heat through them.

2.3.3 Thermal resistance, (Rth)

Rth, of textile fabrics is a function of the actual thickness of crinkles woven
fabrics material and the thermal conductivity, K. This function is given by the following
relationship:

Ry, = L/K,(m?°c)/w (17)

where L is the actual thickness of the sample, m.

2.3.4. Heat flow, (Q)

The heat flow, Q, through the textile fabric is given as the following [40]:

Q=-KA (T;-T,)/L (18)

where A is surface area of crinkles woven fabrics exposed to the hot air, T1 is the

initial air temperature and T2 is the transient air temperature. The textile fabrics have two

thermal functions; they prevent air movement and provide a shield against radiant-heat

losses. Within the limit before heat conducted by fibers becomes dominant, the more densely
fibers are arranged within the fabrics, the better that they will fulfill these two functions.

2.4. Value of Energy [37]
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The value of energy for textile fabric is simply the transient heat conduction
equation with a heat radiation source term; this equation is given as [40]:
2
K=9T1 _pc o 0
oX’ "ot oX
where k, p, CP, T and t are the thermal conductivity, density of crinkles woven
fabrics which it was calculated as p= /L (o is the basic weight of the sample), specific
heat, temperature and time for the
0<X<L,0<t<w (8)
where, L is fabric thickness of crinkles woven fabrics. gr is the heat flux by
radiation at any point within the fabric and can be written as, [24]:
qr ) =407, (T,-T, Jatdc X < L (20)
where 8 is the Stephan-Boltznan constant and equals 5.67x10® W/m?K* and To is
the mean temperature in our experimental (To = 298 K).

2.5. Value of Thermal Insulating [44]

Value of Thermal Insulating represents the efficiency of the crinkles woven
fabrics as an insulator. It is defined as the percentage reduction in heat loss from a hot
surface maintained at a given temperature. The value of thermal insulating in crinkles
woven fabrics increases to 100 % when a "perfect" insulator is obtained. Value of
thermal insulating of crinkles woven fabrics depends upon the thermal conductivity of
the fabric, the thickness of the assembly and the thermal emission characteristics of the
surface crinkles woven fabrics. It is expressed as a percentage, which represents the
reduction in the rate of heat loss due to the insulation, relative to the heat loss from the
surface. Thus, the following relation represents this value:

(VTN% =100[1- (Kt/e0)/(L + (Kt/£1)] (21)

where €0 and €l are emissivity of one surface of the insulator (crinkles woven

fabrics) and the other surface, respectively. A typical value of emissivity of textile fabric

is 2.06 cal. / m? s °C. The conversion of value of thermal insulating to the tog unit can be
written as the following:

(19)

(VTDN% =100[1-(lo/11)], (22)
where lo and 11 are tog values of unclothed and clothed bodies, respectively,
where 1 tog=0.418 m? s °C / cal.
3. Results and discussions
The results obtained and their analysis have a practical use, as they allow to esti-
mate the cold protection effectiveness of textile layers in an assembly, anticipated for the
production of winter jackets at the design stage, thus enabling possible changes
depending on the conditions of application of the jackets predicted. Several goals were
established for statistical analysis of the data. The first is to determine a generic equation,
which would be capable of explaining the data. The second is to determine whether the
synthetic membrane can be used to predict transport of pesticide from contaminated
clothing fabric through human skin. A third goal is to test the effect of fabric and
finishing had on the pesticide penetration rate using the general linear model. To
determine a realistic insulating value at the personal clothing a starch crinkles woven
fabric was made. Six materials with different weight fabric samples (25 cm x 25 cm)
were arranged with Lycra starch yarn as 14:14 weft. In samples were then removed and
passed through a laboratory experiments and calculation, with 3 samples at a time and
then put back into the lee instrument for 3 minutes. Starched samples Were then dried at
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21 °C,65 % relative humidity and conditioned for 24 h. The fabrics had a starch add-on of
the fabric laboratory experiments (Table 2).

Table 2 — Result of laboratory experiments

'Fl;lype 71 : Code sample  [Thickness merma: Tact 10 /Air permeability
(g?é:;vsﬁ\é)e number \Weigh/g  [Mm K ermatactor s, 02 A 01 Edt)él (m3/ sec.m2)
Cotton 1 1/1 1.4 0.8 0.005814 71 100 41 1.3 31
Lycra 2 10/1 1.23 0.75 0.010438 33 100 53 2.86 27.2
Fibran 3 5/1 1.23 0.75 0.00426 70 100 40 2.06 30.25
IViscose 4 3/1 1.38 0.8 0.007203 74 100 44 2.83 30.2
Blended 5 4/1 1.42 0.8 0.002718 63 100 33 1.52 32.0
Polyester 6 2/1 1.1 0.7 0.004855 74 100 44 2.18 30.3
Cotton + lycra 7 6/1 1.65 3.3 0.077025 44 100 14 1.58 30.25
Fibran +lycra 8 9/1 1.42 3.6 0.003458 43 100 13 0.662 32.1
Blended +lycra 9 11/1 1.35 3.2 0.009013 45 100 28 1.43 32.2
\Viscose +lycra 10 8/1 1.54 3.3 0.005197 48 100 18 0.99 32.1
Polyester + lycra 11 7/1 1.33 2.5 0.00343 47 100 17 0.88 32.4
\Viscose + Blended 12 12/1 1.24 0.75 0.003548 68 100 38 1.82 28.3
IVertical Spider weave(group two)

Cotton 13 1/2 1.54 1.1 0.00673 70 100 40 2.22 32.8
Lycra 14 3/2 2.1 2.0 0.00426 55 100 25 1.16 31.3
Fibran 15 6/2 1.31 1.1 0.00607 60 100 30 2.67 30.2
\Viscose 16 412 1.46 1.0 0.00469 63 100 33 2.1 32.9
Blended 17 5/2 1.54 1.1 0.00323 60 100 30 1.42 32.6
Polyester 18 2/2 1.11 1.0 0.00361 62 100 32 1.66 33
Cotton + lycra 19 712 2.2 35 0.00314 41 100 11 0.64 30.5
Fibran +lycra 20 11/2 2.7 5.5 0.00464 60 100 30 2.04 32.3
Blended +lycra 21 10/2 2.69 3.9 0.00627 44 100 14 1.09 32.3
\Viscose +lycra 22 9/2 2.77 4.1 0.00565 46 100 16 0.9 32.5
Polyester + lycra 23 8/2 2.65 3.3 0.00437 47 100 17 0.85 32.7
IViscose + Blended 24 12/2 1.3 0.95 0.00276 59 100 29 1.44 32.7
ISquared weave(twill/satin weave)(group three)

Cotton 25 1/3 1.49 0.9 0.001786 63 100 33 0.888 32.2
Lycra 26 0/3 2.17 1.7 0.006051 63 100 33 1.592 30.9
Fibran 27 5/3 1.36 0.75 0.003722 74 100 44 1.56 32.3
\Viscose 28 3/3 1.48 0.95 0.003414 64 100 34 1.564 32.2
Blended 29 413 1.45 0.8 0.002332 58 100 28 1.48 32.1
Polyester 30 2/3 1.12 0.6 0.003758 71 100 41 2.196 32.5
Cotton + lycra 31 6/3 2.74 3.5 0.009728 50 100 28 1.68 32.3
Fibran +lycra 32 7/3 3.09 4.6 0.013395 50 100 20 1.76 31.2
Blended +lycra 33 10/3 2.84 5.6 0.1010 49 100 19 1.112 30.9
\Viscose +lycra 34 9/3 2.97 4.9 0.004632 44 100 14 0.64 32.3
Polyester + lycra 35 8/3 2.42 3.4 0.00610 48 100 18 1.128 32.5
\Viscose + Blended 36 11/3 1.26 0.8 0.00433 64 100 34 2.36 32.3

*the scientific heat for copper =0.1, weight of disk = 650 grams , D of samples 10
cmm; Material + Lycra means (14 weft from the kind of material + 14 from Lycra);

A @1= @1 — temperature of laboratory.

The calculation of heat transfer demonstrated that the laboratory lee disk of the
fabric whatever cotton, viscose rayon, fibran, polyester blended or lycra is the major factor.

Table 3 presents the Result of Pearson Correlation for 36 samples and the
relationships between weight and thermal insulation.

Table 3 — Result of Pearson Correlation for 36 samples

Statistic items CODE Weight/grm K. THERMAII Air permeability
Pearson Correlation 1.000 317 .109 213
Sig. (2-tailed) .0 .060 527 213
N 36 36 36 36
Pearson Correlation 317 1.000 .253 .185
Sig. (2-tailed) 0.60 . .136 .281
N 36 36 36 36
Pearson Correlation .106 .253 1.000 -.219
Sig. (2-tailed) 527 136 . 199
N 36 36 36 36
Pearson Correlation 213 .185 -.219 1.000
Sig. (2-tailed) 213 .281 .199 .

N 36 36 36 36

Figure 2 shows the conducted relationship between the woven fabric construction
and the specific materials with thickness at the three woven fabrics construction.
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Apparently from the figure that the vertical spider weave and used arranging weft as 14
lycra and 14 of specific materials (cotton, viscose, blended, fibran) is highest value of
thickness than the any material without lycra, in addition to the that the vertical spider
weave fabrics have maximum thickness behavior is higher than the plain weave in group
one and the Squared weave(twill/satin weave)in (group three). This behavior indicates
that the filling spaces in between fiber-to-fiber and yarn-to-yarn in the fabric,
construction is increasing by floated the warp and filling up. Obviously, the specific

volume is significantly influenced by the thickness content as bulking.
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Figure 3 shows the conducted relationship between the woven fabric construction
and the specific materials with weight at the three woven fabrics construction.
Apparently from the figure that the vertical spider weave and used arranging weft as 14
lycra and 14 of specific materials (cotton, viscose, blended, fibran) is highest value of
weight than the any material without lycra, in addition to the that the vertical spider
weave fabrics have maximum weight behavior is higher than the plain weave in group
one and the Squared weave (twill/satin weave) in (group three). This behavior indicates
that the filling spaces in between fiber-to-fiber and yarn-to-yarn in the fabric,
construction is increasing by floated the warp and filling up. Obviously, the specific
volume is significantly influenced by the weight content as bulking.
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Figure 4 shows the conducted relationship between the woven fabric construction
and the specific materials with thermal insulation as the opposite of heat transfer at the
three woven fabrics construction. Apparently from the figure that the vertical spider
weave and used arranging weft as 14 lycra and 14 of specific materials (cotton, viscose,
blended, fibran) is highest value of thermal insulation than the any material without lycra,
in addition to the that the vertical spider weave fabrics have maximum thermal insulation
behavior is higher than the plain weave in group one and the Squared weave(twill/satin
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weave)in (group three). This behavior indicates that the filling spaces in between fiber-
to-fiber and yarn-to-yarn in the fabric, construction is increasing by floated the warp and
filling up. Obviously, the specific volume is significantly influenced by the thickness

content as bulking.
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Figure 5 shows the conducted relationship between the woven fabric construction
and the specific materials with Air permeability at the three woven fabrics construction.
Apparently from the figure that the vertical spider weave and used arranging weft as 14
lycra and 14 of specific materials (cotton, viscose, blended, fibran) is highest value of Air
permeability than the any material without lycra, in addition to the that the vertical spider
weave fabrics have maximum Air permeability behavior is higher than the plain weave in
group one and the Squared weave(twill/satin weave)in (group three). This behavior
indicates that the filling spaces in between fiber-to-fiber and yarn-to-yarn in the fabric,
construction is increasing by floated the warp and filling up. Obviously, the specific
volume is significantly influenced by the floated of warp and weft.
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It is therefore said that here are a number of factors influencing the bulking and
thermal insulations for given us Comfort ability: So the natural fibers have The ability of
fabric to absorb liquid water associated with wearing fabric and dynamic water levels and
thermal insulation in the clothing.

This is a more important factor than water vapor permeability in determining the
comfort factor. This observation is great agreement with observation added that Comfort
ability is the ability of fiber to absorb water regardless is natural or synthetic. It is
important to realize that the fabric setting as well as the fabric design(especially vertical
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spider weave, twill/satin)will play an import part for bulking fabrics. The transfer of
water by means of fabric absorption according to the physical properties appears to be
much more efficient way to keep the water vapor pressure very high. Consequently the
heat transfer is positively high , but also in other scientific and engineering fields
involving heat transfer in porous media throws air permeability .The work presented here
is onlya limited set of conditions such fabric material, construction and ambient
condition. The data obtained in this investigation would have significant involvement for
the conformability and survival factors of the fabrics as: Cotton is stronger thermal
insulation a remarkable capacity to absorb moisture.

The Viscose Rayon is a cellulosic fiber, which makes it natural and breathable.
Viscose Rayon is lightweight, soft, drapeable, have significant of thermal insulation and
comfortable to wear.

The non-cellulosic manmade fiber family includes acrylics, nylon, polyester,
spandex, etc. Most of these fibers are ill suited for period garment construction. If you've
found something you have fallen in love with and must use, then it is best to line it with a
natural fiber so that the garment will have some breathability and thermal insulation. It is
important to realize that the fabric setting as well as the fabric design (especially vertical
spider weave) as bulky woven fabrics will play an import part for thermal insulation. The
transfer of water by means of fabric absorption according to the physical properties
appears to be much more efficient way to keep the water vapor.

4. Conclusions

In this study results are presented from the insulation abilities of 36 clothing items
for cold protection from the point of view of thermo physiological comfort. Three options
of fabric structures are possible: to increase the insulation abilities of the fabrics,
anticipated for the production of winter clothes, to increase the insulation ability of the
other clothing items, or to relay higher activity and shorter exposures to the cold envi-
ronment. The results obtained and their analysis have a practical use, as they allow to
estimate the cold protection effectiveness of textile layers in an assembly, anticipated for
the production of winter clothes at the design stage, thus enabling possible changes
depending on the conditions of application of the clothes predicted, based on the pervious
calculated and experimentally results of the selected fabrics that used as thermally
insulators, the following conclusions are drawn:

The laboratory experiments and calculation have shown that the selected textile
fabrics can be used as good thermal insulators in range of exposure temperatures of 40-200 °C.

The study concludes that the selected fabrics have high thermal performance and
thermal response as insulators. The effect of fabric thickness crinkles on the fabric
temperature variations has obviously significance that the higher thickness crinkles
means good thermal insulation. Both the thermal conductivity and thermal resistance of
all selected fabric samples increases with increasing of fabric density. Fabric thickness by
crinkles affects the transient fabric temperatures that fabric temperature variation
decreases with increasing fabric thickness with light weight. The exposure temperature
affects the heat flow through the selected fabrics, which heat flow increases with
increasing exposure temperatures. The temperature variations of the fabric increased with
increasing of time and also decreased with fabric weight up to a certain limit, beyond its
optimum level.
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Membranes for water/wastewater-filtrations are designed of volume porosity to
meet of safety and the comfort for human beings. Porosity is the most important to be
considered of features that represent a membrane technology structure. The properties of
membrane were analyzed by determining the efficiency of filtrations porosity. The
membrane technology structure, the technics and the type of nanofibrous are factors of
fluid porosity, which as porous material enables to transmit water/wastewater-filtrations,
air, heat energy, and liquid perspiration. Several methods considering thread distributions
have been developed to determine the membrane fluid porosity. A mathematical model
based on an ideal geometry of the porous structure of membrane water/wastewater-
filtrations has been developed. We demonstrated the design and construction of special
antimicrobial membrane of nanofibrous mats throw volume pore sizes as filtration
materials for selective and efficient separation of water and wastewater as Jetfiltration for
the middle-east region as the future the demand for membranes is envisioned to get
incremented in the future with the growth of the emerging economies further
strengthening the market.

Keywords: membrane technology, antimicrobial, water/wastewater, filtrations,
fluid porosity, middle-east region.

1. Introduction

Jetfiltration technology is a process of removing particulate matter from water by
forcing the water through a porous media [1]. This media of porosity can be natural, In
the case of different size of sand, gravel and clay of different quality of water sources, it
can be a membrane wall made of different materials [7]. Jetfiltration of antimicrobial of
fluid porosity of membrane technology for treatment of water and wastewater as
filtrations for all humanity in the region of Middle East, according the indictors of water
permeates all aspects of life on Earth. Like the air we breathe, water sustains human,
animal and plant life. The availability of freshwater has also fallen short of adequately
meeting its increased demand in most parts of Asia, Africa and the Middle East.
Investments in safe drinking water and sanitation have paved a path to economic growth.
Such investments have high rates of return: for each US$1 invested, the World Health
Organization (WHQO) estimates returns of US$3-34, depending on the region and
technology (WWAP, 2009). According to the United Nations Environment Programme
(UNEP), that had established and investments in small scale projects, that provide access
to safe water and basic sanitation in Africa region and that could return an estimated
overall economic gain of about US$28.4 billion a year, or around 5 % of gross domestic
product (GDP) (UNEP, n.d.) [10]. And several other studies show that the annual
economic growth rate in poor countries, which have better access to improved water and
sanitation services, the annual economic growth rate reached 3.7 %, while those who did
not receive similar services improved annually growth of just 0.1 % (WHO, 2001) [10].
In spite of obvious benefits, there are many areas worldwide that still suffer from
underinvestment in such infrastructure. The market potential of water and sanitation
services, and related job creation, is expected to be significant in the coming decades. In
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Bangladesh, Benin and Cambodia alone, about 20 million people should gain access to
rural piped water supplies by 2025, ten times the current number, representing a market
worth US$90 million/year. On the sanitation side, a study in Bangladesh, Indonesia, Peru
and Tanzania reveals a market potential for sanitation services of US$700 million
annually[2,12]. Jetfiltration of antimicrobial of fluid of membrane in porosity technology
as Innovation contributes to the continuous improvement of water management for the
region of Middle East. Throw the famous technologies in membrane filtration: A.
Reverse Osmosis (RO) B. Nanofiltration(NF); C. Ultrafiltration (UF). D. Microfiltration
(MF) [8] throw Jetfiltration of composite multi-layer membranes: Antimicrobial
Jetfiltration membrane of fluid porosity in technology of membrane combine two
different structures into a single membrane as layer that is different can be formed
elements independently with each an isotropic material or anisotropic filtering
morphology with each having a distinct distribution porosity sizes and semblance ratio on
porosity sizes of double layer of the membrane elements and thickness [5].

2. Experimental work

Materials: From the international technical textiles industry 6 October, 4 zone,
street 57 No :40. Polyamide (PA6) (Sigma Aldrich, 181110), titanium (IV) dioxide
(Ti02) (Sigma Aldrich, 718467, Aeroxide® P25), formic acid (Sigma Aldrich, F0507),
acetic acid (Sigma Aldrich, 33209) were used as received. Isoproturon (Dr. Ehrenstorfer
GmbH) and distilled water were used in photocatalytic activity tests.

Methods: 18 wt% PAG6 solution and 5 wt% PAG6 solution with 200 wt% TiO2
(with respect to the polymer weight) were used as the core and the shell solutions
respectively to obtain coaxial Nanofibers with an actual TiO2 content of 8.4 wt%.
Coaxial needle (Raméhart Custom Needle, 100-10-COAXIAL-2016, outer needle: 1.7
mm OD, inner needle: 0.9 mm OD) was placed on the needle holder of the
electrospinning setup. Two pumps (KD Scientific Pump Series 100) were used to feed
the core and shell solutions respectively. A high voltage power supply (Glassman High
Voltage Series) was used to apply high voltage to the outer needle. In order to see
whether the shell solution was electrospinnable, it was used as the electrospinning
solution on the basic setup using uniaxial needle. Uniaxial PA6 Nanofibers containing 50
wt% TiO2 was also produced for comparison. For uniaxial nanofiber production, a
uniaxial needle (Sigma Aldrich, Z261351-1EA, Stainless steel 316 syringe needles,
pipetting blunt 90 tip, 18 gauge, 6 inch) was placed on the needle holder. The
electrospinning solution was fed to this needle by a pump (KD Scientific Pump Series
100). A high voltage power supply (Glassman High Voltage Series) was used to apply
high voltage to the solution. Using a syringe of 10 mL, electrospinning solutions, were
fed using PTFE tubing (OD=1/16"=1.6mm OD) through the needle. The distance
between the tip of the needle and the collector, the flow rates of the solutions and the
voltage were adjusted to obtain stable electrospinning. Large homogeneous Nanofiber
webs were obtained using the in-house developed electrospinning machine. Nanowebs
with the same specific weight (10 g/m2) were produced. The speed of the aluminium foil
was adjusted to obtain Nanowebs with the same weight. Distribution the densities'
porosity size and there effects of membrane by modify the selectivity of the solute
sieving coefficients and the Jetfiltration flow distribution modules included that are
specifically mentioned of originative to equipping linear scaling from very small modules
as suitable for practicability development (A<50 cm?) to large commercial scale devices
capable of processing 15,000 L in 3 h. Jetfiltration of antimicrobial of fluid porosity in
membrane technology modules are used with a special holder that provides access to
filtrate ports at both ends of the module to achieve the desired co-current flow.
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3. Results and discussion

The structures of composition that needs to be transported must first be dissolved
terminate in the membrane structures, in general approaches of the Jetfiltration model is
to assume the responsibility, that the chemicals potentials of the feed on and permeate
water fluids are in equilibrium position with the adjacent to membrane surfaces, such
things; that are appropriate action expressions of quantity for the chemical potential in
the fluid of membrane phases of equated at the Jetfiltration membrane interface. This
principle of operation is more than important for intensive membranes without natural
pores, such as those are used for reverse osmosis and in fuel pump units, During the
Jetfiltration process a boundary layers forms on the structures of membrane, This
concentration gradient is formed by molecules instructions which cannot pass through the
structures of membrane. Jetfiltration is the fundamentally intensive membrane as later
process helps in the separation of wastewater and wastewater compositions reducing the
costs of distillation processes as the following in Fig. 1: Innovation Jetfiltration design
model of antimicrobial of volume porosity in membrane technology to water/wastewater-
filtrations for the middle-east region.
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Fig. 1. Innovation Jetfiltration design model of antimicrobial of volume porosity in
membrane technology to water/wastewater-filtrations for the middle-east region
Table 1 — Different liquid filtration techniques

Separating process Reverse Osmosis (RO) 5;:32:223222 Mic‘r]gtf];:![ﬁ?[?oonn (9F) Ultrafiltration (UF) | Microfiltration (MF)
Size ratio of substancesto| Solved slate Viruses Albumin . |Red blood Yeast Pollen
be separated Atomic radius Sugar Progens (66KD) Bacteria cells | Human Hair Sand
Micrometer Logarithmic 0.001 01 01 1 10 100 1000
Selected
Angstroms Logarithmic 1 10 100 1000 10° 10° 107
Scaled
Molecular weight
(Dextran inKD) 05 50 7.000

3.1. Porosity size and selectivity

Jetfiltration of antimicrobial of fluid porosity in structures membrane of volume
porosity sizes of technically membranes are specified by differently from depending
upon the producer. Exclusive a common distinction between the nominal porosity size,
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and its describes a noun the maximum volume porosities sizes distribution. With gives
you only fuzzy information about the retention period capacity of a membrane, the
exclusion criteria limit of the membrane is usually specified in the form of nominal
molecular weight, Jetfiltration membranes are divided into four classes according to
volume porosities sizes According this model suggested by EINashar, 2005 [4], with
equilibrium by use calculate Cross-section of yarns, and thereafter we can get adequate
equation of functional applied for porosities of volume for Jetfiltration, throw the
following equations:

R, =100 — 7

4 %1000+ T,

UP(CZ *77,, *17,, *T,P,) + L, (CZ *77, *77, *T,P,)
UP[1—-0.01.a,) + L, ,(@A—0.01.a,)]

UP(C7 =77, *77, *T,P )+ L, (CZ=*77, =177, *T P)
uP[L1-0.01.a,)+L,(@1—0.01.a,)]

(1)

IFC
where the description of symbols is given in Table 2.
Table 2 — Description of the Symbols for equation (1)

Warp Weft Definitions

UP nor UP nyr Considerable (grate)of yarn Cross-section
LW nor LW nyr Considerable (grate)of yarn Cross-section
UP nos UP nys Smallness of yarn Cross-section

LW nog LW nys Smallness of yarn Cross-section

UP a, UP a, Crimp of yarn

LW a, LW ay Crimp of yarn

UP P, UP Py Number of yarn in inch for "warp-weft"
LW P, LW P, Number of yarn in inch for "warp-weft"
UP C, UP C, Yarn twist factor

LW C, LW C, Yarn twist factor

UP T, UPT, Yarn count in Tex system

LW T, LW T, Yarn count in Tex system

The internal porosity of cloth had given conception about porosity with worked
the air vacancy between; inner of yarn, inner of fibers as the following:
Ri =RM - Ry, (2)
where Ri — the air vacancy between inner of yarn, RM — general porosity, Rv —
volume porosity, showed that the Jetfiltration flow rate can be approximated as:

Qrm er
R, = Q— —exp/(—/t) + R _+R_ [1-exp (-8D] (3)

o rm p

where R, is the resistance of the clean Jetfiltration membrane (equal to 1/Lp) and

R,, is the resistance of the growing deposit:
R, =1/Lp (R, + Ry) + (V1+at) — R, (4)
and R, is the resistance of the initial deposit and « is proportional to the specific

resistance of the growing Jetfiltration, The comprehensive scope the framework implicit
the combined porosities of Jetfiltration model has been extensive to launch to
computation for the effects of the complex porosities morphology in current sterile
Jetfiltration membranes, including both the asymmetric structure and the pore
Jetfiltration interconnectivity. The interconnected pore structure allows fluid to flow
under and around any pore blockage, significantly reducing the rate of flux density,

Which be an alternative to the flow chart the decay method is general volume (V)

analysis. In this case, flux decay data are obtained over only a short filtration time
(typically 15-20 min), through the information extrapolated value to prolonged times of
Jetfiltration using the linearized chart of the porosities constriction model:
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t 1
R, =~/ )t
v V( +(V )

gen

1
Q (5)
The inverse linearized of the slope on a plot of Jetfiltration t/V versus t is the

general volume of fluid that can be Jetfiltration before the membrane is completely
plugged. Tabulate is then carried out by affecting that the available capacity which

usually between 45 and 90% ofV,, , Scales of measurement linearly throw the membrane

area as the Vy, procedure demand smaller volumes porosities of practicability fluid and
squab by testing times, but it may lead to large errors in predicted capacity if fouling is

not due to pore constriction.

Table 3 — Specification of membrane of fabrics technology to water/wastewater-filtrations

Entity / samples  [1 2 3 4 5
Code IT/FPES.500 IT/945.MS IT/F-HAC.550 HE IAT/SW-PES. 1150 IT/F-PES. 500
Content 100% polyester 100% homopolymer acrylic Needle felt for ironing Table  [100% polyester
\Warp Multifilament - -
Weft Spun yarn -
\Wight 500gr/m 300 gr/m? (+,-5%) [550 gr/m2 550 gr/m2
[Thickness 1.8 mm 4.5 mm 3.2 mm 11-12 mm 1.8 mm
/Air permeability  [200m3/m?. Min _[4.500 It/dm? Hr 200 m*/m?. Min 4.800 It/dm?. Hr 200m?¥m?. Min
\VOLUME 1.43 1.13 1.12 1.12 1.11
POROSITY
\Working 150 Oc in dry| 120 Oc 120 Oc 150 Oc in dry|
temperature condition condition
Pressure +,-10% +,-10% +,-10% +,-10%
Tensile 1.150 kgf/5 cm
Crosswise
Strength: 1.800 kgf/5 cm
Lengthwise
Composite layers off- x

oven fabrics
Nonwoven X - X X
\Water repellent ater repellent  |Water repellent \Water repellent \Water repellent \Water repellent

3.2. Jetfiltration Membrane channels of mash woven fabric structure.
Jetfiltration using the multi-layers of membrane technology that are often used to
Antimicrobial filtration are made from hydrophilic polyethersulfone and hydrophilic
polyvinylidene fluoride, and renewed cellulose : Where: ygv, 7, and ypedenotes
interfacial tensions membrane between solid/liquid(water) and liquid/vapor, respectively,
and is the equilibrium contact angle, F, which measures the difference between the

surface energy (per unit area) of the substrate when dry and wet of upper fabrics:
F=0r ~7p T 7) (6)
where gy is surface tension of a antimicrobial Jetfiltration membrane (AJM)

free or ‘dry’ solid surface, jp is surface tension of the liquid usually, we know 4 VARY,

by separate measurements. If the parameter g is positive, the liquid spreads completely

in order to lower its surface energy (o = o). Where Jetfiltration are Jetayp (Jetfiltration

Antimicrobial of volume prosody) as the following model:

_ R|UP@10007d,, —d, y —4T,) + L, (1000*d, —d, y — 4T, + ¥ey — ¥eL — Ve 0]
A 4T, y [UP(1-0.01.a,) + L,,4(1—0.01.a,)]*1000)
Py I:LJP(:LOOOﬂd Ye dVR ]/_ATy )+Ly (10007d o dy V-aTy) —(Yro —7ro +7)

4T, ylUP(1-0.01a,) + L, (1-0.01.a,)|+1000

XL r ;Co
IekC | 7 coso )|~
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where r is the capillary radius, and c° is temperature degree of desalination
system [6]. Antimicrobial Jetfiltration membranes (AJM) were originally designed for
use in tangential flow filtration with the feed flowing adjacent to the upper skin layer of
the asymmetric membrane. (AJM) provides high flux by sweeping the membrane surface
to reduce concentration polarization and fouling. However, the simplicity and lower
capital cost of normal flow filtration (AJM) has led to the widespread use of virus filters
specifically designed for AJM. Antimicrobial Jetfiltration membranes (AJM) have
porosity sizes between > 0.1 um-1 nm, and are purposed to supply high retention of
proteins and different macromolecules and . Antimicrobial Jetfiltration membrane has
ability to be used for protein purification utilize a known process as well as high
execution tangential flow filtration [3].

Table 4 — Descriptions of Sample of membrane fabric

Sample of membrane | POROSITY | Molecular o .
fabric size mass Process Filtration effectiveness to Removal
(3) IT/F-HAC.550 HE| >0.1 pm- N i . .
&(2) IT/945.MS 1nm > 5000 kDa | Jetfiltration 1-10 bar larger bacteria, yeast, particles
(1)IT/FPES500 | 100-2nm |5-5000 kDa | ultrafiltration | 1-10bar | Pcteria macromolecules,
proteins, larger viruses
(4) AT/SW-PES. 1150, 2-1nm 0.1-5 kDa | nanofiltration 3-20 bar viruses, 2- valent ions
(5) IT/F-PES. 500 <1nm <100 Da |reverse osmosis| 10-80 bar | salts, small organic molecules

The design and shape of the membrane structures into porosity are highly
dependent on the producer's process and are predominatingly difficult to specifying the
volume porosities. Exclusive potential is the Jetfiltration of macromolecules oftentimes
dextran, polyethylene glycol and albumin. Latest mensuration of the cut off through gel
force permeation chromatography as mainly used these methods that are for measure
porosities of membranes for Jetfiltration applications. Second testing method for
Jetfiltration of particles with defined volume size of porosity and their measurement with
a particle porosity size and by laser induced derive breakdown spectroscopy. Alive
description is to mensuration the repudiation of dextran blue and other colored
molecules. Thus; the retention potentials of bacteriophage and bacteria and so-called of
bacteriachallenge exam, that which can furthermore provide information about the sizes
of volume porosities into Jetfiltration.

3.3. Processes of Jetfiltration

Jetfiltration (JA) of antimicrobial of fluid porosity in membrane technology
Medium exchange and perfusion (JA) systems can be used to carry out cell-protein
separation processes including medium exchange during fermentation. The process was
originally developed for the production of recombinant human tissue-type plasminogen
activator ovary cells were grown in successively larger seed fermenters with media
containing serum to support cell growth. Performing the final production fermentation in
the presence of serum proteins, resulted in several unique difficulties. High molecular
weight complexes were formed between (JA) and serum proteins. Several proteolytically
cleaved forms of Jetfiltration of antimicrobial were also generated in the presence of
serum. Improved yield and product quality were achieved by developing a process in
which the cells could be grown in serum-containing media throughout the cell culture
seed train but then switched to a serum-free media for production. The penultimate cell
culture (2500 L) was first concentrated six-fold and then media exchanged with 6
diavolumes of serumfree media using a (JA) system with either 24.5 m? of 0.2m
autoclaved polypropylene hollow fibers or 19.6 m? of 0.65m of flat sheet membranes.
The media exchanged cells were subsequently transferred to a 15,000 L production
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fermenter operated with serum-free media. Both (JA) systems used a wall shear rate of
4500 s—1 and a flux of 55 L/m2/h. Cell viability was maintained at very high levels [3].
Jetfiltration of antimicrobial systems sophisticated for medium commutation that can be
used for culture perfusion pressure. Perfusions are the culture production method in
which product is constantly removed and replaced with new medium the same
Jetfiltration of antimicrobial technology that was originally developed for medium
exchange has also been used to harvest recombinant driven proteins from both
mammalian and bacterial cultures [3]. Jetfiltration of antimicrobial systems are generally
larger due to the larger scale of production fermenters. A 174 m? hollow fiber system a
190 m? flat sheet system. These systems have been used for harvest of proteins from
cultures with the same wall shear rate as medium exchange processes (4000 s—1) but at
lower flux rates (around 26 L/m2/h) due to the higher cell debris load [13]. The smaller
porosity size membrane enabled direct sterile filtration into the harvested cell culture
fluid hold tank whereas the larger porosity size membranes required the use of depth
filters prior to sterile filtration. The main membrane of volume porosities were in demand
to realize adequate procedure capacity (114 L/m? including a 1.5x safety factor) on more
challenging feed streams. Yields averaged 99% and membranes could be re-used 100
times [11]. The depth filtration as principles cells and debris are removed in depth
filtration throughout the filter media, in contrast to the surface removal typically
observed with microfiltration membranes. The depth Jetfiltration is representative used
in conjugation with normal flow Jetfiltration which provided that cost dynamic process
suitable to the considerable increase in capacity of the Jetfiltration. And this is in
particular valid for heavily fouling feed stocks. Particle removal in depth filtration occurs
by a variety of mechanisms. Cells and cell debris can be removed by physical capture in
narrow volume porosities spaces. The structure of multilayer membrane with graded
potential porosities sizes, to prolong the capability of removing different size debris
within different layers of the Jetfiltration. Self-contained molded devices are also
available. In both cases it is advantageous to use assemblies with integral air vents to
avoid air entrapment and ensure complete utilization of the membrane area. These small-
scale devices are important for process development studies with limited amounts of feed
stream. Due to the variability in media, however, caution should be made in scaling up
results obtained with such small filter areas. Some pilot scale devices are also available
from certain manufacturers but there is no universal standard format at this scale.
Industrial scale systems utilize stainless steel housings incorporating either 13 in.
diameter of 1.7 to 2.5 m2, or 15 in. diameter at 3.4to 5.0 m?, cartridges. Housing sizes
range from 1 to 18 cartridges. Due to plant height limitations and safety concerns,
housings are also available with split domes. Larger systems are often implemented with
multiple housings in parallel for capacity and in series for two-stage filtration to capture
different particle sizes. In some cases the series configuration of housings can be avoided
by using multimedia cartridges. Therefore trade-offs to be made in terms of surface area
per cartridge in which varies between manufacturer and depth filter media height of some
multimedia cartridges only contains half the media height for each filter.

3.4. Jetfiltration technology of antimicrobial

Antimicrobial into fluid volume porosities in technology of Jetfiltration
membrane throw hollow fiber and narrow porosities of membranes for tangential flow
Jetfiltration are made from a variety of polymers inclusive polyethersulfone, polysulfone,
polypropylene, polyvinylidien fluoride, and blended cellulose and polyester. These
fibers typically have inner diameters of 0.2 to 1.8 mm, providing laminar flow with
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moderate shear rates, to enable autoclave sterilization the polypropylene ingredients were
annealed to reduce stresses in the polymer. The external cage of the cartridge was
likewise strengthened by a thicker design to withstand heating and cooling cycles.
The cartridge diameter over insulation was made minimal to decrease the absolute
differences in thermal amplification and shrinkage of the polypropylene and polyurethane
components. Manufacturing scale procedure of Jetfiltration of antimicrobial of fluid
porosity in technology of membrane model utilize the cartridges and housings and using
many of itself basics as Jetfiltration.Healthy procedure as closed loop processing is
maintained with chemical sanitization as typically 0.1tp 0.5N NaOH, and the following
assembly and previously to use so Pre-use integrity and safety testing may be done to
assure appropriate cartridge installation to militate against risk of having to Re-operation
the feed stream must the post-use integrity test fail, then testing is required to insure that
the claimed virus clearance was in fact accomplished since it is not feasible to determine
the virus content in the Jetfiltration at the low levels required for human pharmaceuticals
produced from mammalian cells. Permeability of Jetfiltration of antimicrobial of fluid
porosity in membrane technology of permeability is typically evaluated from the Process
permeability for polysulfone membranes tend to be lower than those for regenerated
cellulose due to the greater extent of protein adsorption on the more hydrophobic
polysulfone.

4. Conclusions

Antimicrobial throw the gravity of volume porosity into technology membrane to
Jetfiltration for Water Purification and wastewater filtrations for the region of Middle
East, the Jetfiltration has classic has been viewed as a purely porosities size based
exclusion criteria phenomenon. The nominal diameter molecular as weight cut off
Antimicrobial Jetfiltration Membrane (AJM) supply minimum information on produce
retention period since membranes with the same AJM, However several sizes of
porosities which in densities distributions can have very various behavior modification at
the >99% detention level needed for Jetfiltration operations. The deep-rooted trade-off
between the hydraulic hose of permeability and protein reservation, Those effects can be
perfectly spectacular with the sieving coefficient reduced by more than 105 fold
consequent to a reduction in sand and salt concentricity from 100 to 1 mm. Thus
hexagonal icons symbolize data that obtained for a negatively affect into charged
composite material of renewed cellulose Jetfiltration membrane manufactures by
chemical as ecofriendly of sulfonic acid functionality for the region of Middle East.
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VK 677.01
COBPEMEHHOE ITPUMEHEHUME MATEPUAJIOBEJIEHUSA
BJIUSIHUE TEKCTUJIbHOM NEPEPABOTKHA
10. b. M1POJIFOBOB, B. 1. BOI'JAHOBA
®I'BOY Kazanckuil HallMOHAJIBLHBIN
HCCIIeIOBATEIbCKUN HHCTUTYT

Beinyckaemble u3aenus Bceraa JOJDKHBI ObUlM  00JajaTh BBICOKUM
Ka4eCTBOM, JOJIOBEYHOCTBIO, IIPOYHOCTBIO, M IUIIOC KO BCEMY 3aIUTOW OT
HEOaronmpusITHBIX yCIIOBUW OKpykaromiei cpeapl. [IpoxomsT roma, MeHseTcs
MOJa, YCOBEPIICHCTBYIOTCS H3IEIMUSA, OTKPBIBAIOTCS HOBBIE WHHOBALIMM, a
TpeOOBaHMs K MaTepuajlaM HE MEHSIOTCS, OHU WM JIOTIOJNHSIOTCS WJIU
JUKBUJIUPYIOTCA, CaMH K€ MaTepuanbl s HW3AECIHA YCOBEPUICHCTBYIOTCS.
CoBpeMeHHbIE YCIIOBUSI MPH HU3TOTOBJIICHUM IIBEHHBIX W3JIENUNA, JUKTYIOT CBOM
YCIIOBUSI CHEIUATNCTaM JIETKOW MPOMBINIJIEHHOCTH, 2 UMEHHO HEOO0XOIUMOCTh
U3ydyaTh MaTepHalibl JJisi OyIyIIMX W3AeNui, 4ToObl pa3OupaThCcsi B 00paboTKax
pa3IMYHBIX AETaNell, TAaKKe 3HAHUS 110 MATEPUAIOBEACHUIO MO3BOJSAT MPABUIBHO
pazo0paTbcsi B KOHCTPYKTUBHBIX OCOOCHHOCTSIX, a TaKkXke JJjIsi OOecleueHus u
COXpPAHEHHMS Ka4uecTBa B MIPOLECCE IKCIUTYaTALUH.

N3yuyaTe MarepuanoBEICHUE MOXKET KaXIbld JKEIAIIUN, KTO XOYeT
pa3OupaTbCsi B HU3AENUAX JIETKOW MpoMmblluieHHOCTU. [lo  ompexaenenuro
MAaTEpUAIOBEICHUE — pPa3lell HAYKH H3Y4YarolIMi CBOWMCTBA M XAPAKTEPUCTHUKHU
MaTepUaJioB, IPUMEHSEMbIE IIPM W3TOTOBICHWHM IIBEMHBIX w3aenud. Ha
CETOJHSIITHUMN JCHb UMEIOTCS CIIEIUATN3UPOBAHHBIC BHICIIINE YUCOHbBIE 3aBEACHMUS,
KOTOPBIE TOTOBST CIEIUATUCTOB MO JIETKON MPOMBIIUICHHOCTH. M3HayanbHO Bce
oOyyaroluecss HU3y4aloT KypC MaTepHaliOBElCHUs, OSTO IJs TOro, YTOOBI
OPUEHTUPOBATHCS B JAJBHEUIIIEM IO CBOEH CIEIHATLHOCTH.

[Io marepuanoBeneHHIO OO0ydYarOIMUECs HW3Y4alOT CBOMCTBA Pa3IMYHBIX
TUIIOB MAaTE€pPUAJIOB, U3y4aeTcs OlICHKAa MaTepHasioB U T.1. B utore Takum o6pazom
MO>KHO HAY4YUThCSl BBIOMPATh MPABUIIBHO MaTepHUall JJIsl U3TOTOBJICHUS U3IEIHS.
M BooOmie mpocto pa3OupaThCs B Marepuaiax, 3HaHHS KOTOpbIE MOMOTYT MpHU
MOKYIIKE KaKOTO-TM00 U3JIEIus.

Takxe TOMUMO CIIEUUATM3UPOBAHHBIX YYEOHBIX 3aBEJEHUM, MpeIaraloTcs
pasznuyHble yuyeOHble MaTepuasbl MO JIaHHOM TeMaTHKE, KOTOpbIE TAKXKe JIETKO
00y4aroT HOBBIM 3HAHUSIM, TIO3BOJISIIOLIMHN U3y4aTh MaTepHUalIbl CAMOCTOSATEIBHO.

[TepepaboTka — 3TO MOBTOPHOE KCIIOJIB30BAHUE UM BO3BPAILEHUE B 000POT.
B nmaHHBIE MOMEHT mepepabOTKa HCIIOJIB3YETCs] B PA3IUYHBIX OTPACTAX, TIE
W3TOTABJIMBAIOT DPA3IMYHbIC H3JCNUs MOTpeOsieMble OOIIECTBOM, MepepadoTKa
TAK)K€ IIUPOKO TMPUMEHSAECTCS M B JIETKOM MPOMBIIUICHHOCTH. B  jerkoi
MIPOMBITIUICHHOCTH TIepepaboTaHHbIE MaTepUaibl MOTYT UCIOJIb30BATHCSA B TAKUX
cdepax: kKak 00yBHAsi IPOMBIIINICHHOCTD, ISl TIPOMU3BOJICTBA MIPOKIIAJIOK U BepXa
JoMaliHe o00yBM; B IIBEHHOW TMPOMBINIICHHOCTH, KaK YTEIJIUTENb; B
CTPOUTENIBCTBE — B KA4ECTBE MPOKJIAJAOYHOTO M M3OJSLHMOHHOTO MaTepualia; BO
BpeMsl BBITIOJIHEHUS IPYTUX CTPOUTENIHHBIX PadoT.
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[lepepaboTka TEKCTHJIBHBIX MaTEpHUaJOB HAa COBPEMEHHOM YPOBHE HMEET
psA IpeuMyllecTB, Onarofaps nepepabOoTKU Jierkas MPOMBIIUIEHHOCTh CO3/1a€T
HOoJIe3Hble i1 OOIIecTBa M3JENUsA, TaKkkKe mepepaboTka IMomoraer u30exarb
HETaTUBHOE BIIMSHUE Ha OKPYXKAIOLIYI CpeAy, MHHHMHM3UPOBATH BBIOPOCHI
OTpaBJISIIOIIMX BELIECTB B arMmocdepy, Ouocdepy, a Ha 370pOBbE YENOBEKA,
BTOPUYHOE IPOU3BOJCTBO TAKXKE BIUSAET IOJOKUTEIBHO, BEAb Kak YK€ ObLIO
CKa3aHO BBIIIE, BBIOPOCHI B OKPYKAIOLIYIO Cpely YMEHBIIATCS, TEM CaMbIM
BO3MOKHO YBEJIMYEHHE 3/I0pPOBbsl 4ellOBeKa. bonbinas monb3a MUMEETCs W s
MPUPOIHBIX PECYPCOB, TO €CTh 3KOHOMHS NPHUPOJHBIX PECYPCOB, MCIOJIb30BATh
CTapble pecypchl B MOJHOM BO3MOXHOCTH IIPU 3TOM IO MUHHUMYMY HCIOJIb30BaTh
HOBBIC, HETPOHYThIE MPHUPOAHBIE pecypcbl. Camm ke nepepaboTaHHBIC
TEKCTHJIbHBIE MATEPHAJIbI 10 CBOMM XapaKTEPUCTUKAM U CBOMCTBAM HE YCTYHAIOT
MEPBUYHBIM MaTepuasam.

CoBpeMEHHOE  MaTepHaJOBEIEHHE M TEXHOJIOTHs  HepepaboTKu
TEKCTWJIBHBIX ~MaTEpUaJIOB, IIO3BOJIAIOT HW3TOTaBIMBATh M3JENIMS, KOTOpPbBIE
YCOBEPIIEHCTBOBAHHBIE 1O TAKOW CTEMEHH, YTOOBI OOJIErYUTh YCIOBHS >KU3HU
mofeil. A MMEHHO OOJEryeHHOCTh NPU HOCKE W3JENus, 3alluTa OT XOJoJa,
3aluTa OT BJard, MUHMMM3AlMs 3aHUMAaeMOH IJIOIAAM Ha Bellaikax, B IIKadax.
OTH W JpyrHe IOJIOKUTEIbHBIE KayeCcTBa MAaTEpPUATOB WM OTKPBITUE HOBBIX
HOJIOKUTENBHBIX KAYECTB U MUHUMH3ALUS WM BOOOIE YCTpaHEHUE HEIOCTATKOB
Marepuana BC€ 3T0 BO3MOXKHO Ojarogapsi MaTepuaIoBeICHHUIO.

Jlureparypa
1. Kpuuesckuii I'.E. «Bc€ unm moutu Bc€ 0 TeKCTHIe» y4deOHOE mocooue
Uil CTYJIGHTOB, AacCIHpPAHTOB, [MPENOJABATENCH, HAyYHbIX COTPYIHHUKOB,
WHKEHEPOB U TEXHOJOTOB TEKCTWJILHOM, JIETKOH M CMEXHBIX o0acTei
npomebItuieHHocTH 2 ToM Kpuuesckuii I'.E. — Mocksa, 2013- 240 c.
2. https://abc.vvsu.ru;
3. www.hromax.ru
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V]IK 687.016.5
NCITIOJIB3OBAHME ITPOTUPOYHBIX MATEPUAJIOB
B TEXHOJIOI'MHA U3I'OTOBJIEHUSA 3AL[II/ITHOfI OAEXbI
1. E. KOBAJIEB, A. A. MYPTA3UH, I'. H. HYPYJUIMHA
®OI'BOY BO KazaHckuil HalMOHAJIBHBIA UCCIIEI0BATEILCKUN
TEXHOJIOTUYECKUN YHUBEPCUTET

Crnenonexna mnpeaHa3HaueHa JJig 3alllUThl 4YeJIOBEKa OT BO3JEHCTBUSA
pa3IUUHbIX (PU3NUECKUX U TEXHOTCHHBIX (haKTOpOB MIpou3BojcTBa. K kauecTBy
3aIIUTHBIX KOCTIOMOB MPEIBSBIIAIOTCS CaMbl€ BBICOKHE TPEOOBaHMUSI.

Bricokoe kauecTBO TOTOBOIO M3JCNHS IOCTUTAETCS MyTEM UCIIOIb30BaHUs
B IMPOU3BOJICTBE COBPEMEHHBIX TEXHUUECKUX PEIICHUI, MaTEPUAIOB U TEXHOJIOT U
Ha Ka)XJIOM 3Tarle NpOor3BOJACTBA, B KAXKI0M TEXHOJIOTMYECKON ONEpaIUu.

b mpoBenéH aHanm3 3allUTHBIX KOMOWHE30HOB M TEXHOJIOTHU HX
u3rotoBiieHus. B mporiecce aHamu3za ObUIO  BBISIBIIGHO, UYTO BKJICWBAaHHE
MaHOpPaMHBIX CTEKOJI Ha MPOU3BOJICTBE HE OOECIEUYMBAET JIOHKHOE KadeCTBO
repMETHU3aIlMd B CBSI3U C TEM, YTO HCIOJIB3YETCS BETOIIb, MPUOOpETEHHAsT Ha
HIBEUHBIX PEATPUATHUSIX.

B pamkax uccnemoBaHusl Mpenjiara€Tcs BMECTO BETOIIM, KOTOpasl TOXKE
npuoOpeTaeTcsl 3a JIEHbIH, BHEAPUTH MPOTUPOYHBIE MaTepuaibl, MO3BOJISIIOIINE
KA4eCTBEHHO BBINOJHATh HEOOXOJAMMBIE 3aJauyd C IMEpPBOr0 pas3a, COKPATUTH
pacxoji MaTepHalioB, PACTBOPUTEIIEH U YMEHBIIIUTh 00bEM OTXO/I0B.

[IpoTupouHbie MaTepualibl UCIOIB3YIOTCS ISl YCTpPaHEHUs BJIaru, >KUpa,
KOIOTH, MHOTOKOMITOHEHTHBIX 3arpsi3HCHHI M KUJKOCTEH pa3IMYHOr0 COCTaBa
(OTXOHOB, BO3HHUKAIOIIMX B TMpoIlecce MPOU3BOJICTBA). BrIOOp MNpOTHPOUYHOTO
MaTepuajia 3aBHUCUT OT BHUJA 3arps3HCHHM, TUINA OYMUIIAEMON IOBEPXHOCTH,
CBOMCTB MPOTHUPOYHBIX MATEpPUAJIOB, CHEIHUATBHBIX YCJIOBHM U TpeOOBaHUIA,
NPEABSABISIEMBIX KOHKPETHBIM TMPOU3BOACTBOM. IIpoTHpouHbIE MaTepuabl
JICTIATCS Ha B OOJIbIIINE TPYIIbI: OyMa)KHbIC U HETKaHbIe MaTepHab [1].

[IpuHIMNMATBEHOE OTIWYKME OyMa)KHBIX IMOJOTEHEI[ B UX MaKCUMaJlbHOM
TUTUEHUYHOCTHU: TOJIOTEHIIA PACCUMTaHbl HAa OJIHOKPATHOE IPUMEHEHUE, 4YTO
UCKJIIOYAeT pAacHpoCTpaHEHUE U mepefady OaKTepuil, BUPYCOB M OCTAaTKOB
3arps3HEHU. byMakHble MaTepuanbl g NPOTHPKU PaA3IMYalOTCA COCTABOM,
IIJIOTHOCTBIO U CIIOMHOCTBIO.

[Ipyr W3roTOBIEHWU HETKAHBIX MPOTUPOUYHBIX MaTEPHUATIOB HCIOJb3yETCS
OyMakHass oOcCHOBa (IIEJUTIOJIO3a, MaKyJiarypa, MepepadOTaHHOE ChIPhE) C
n00aBJIEHUEM  Pa3JIMUHBIX  TMPUMECEH: TOJIMACTEP, CHUHTETHUKA, KJIEEBbIC
KoMrioHeHThI. Ciykatr 1yt 6onee d(PQPEeKTUBHON OYMCTKH C TNPUMEHEHHUEM
pacTBOpuUTENIe U MOIOIIMX CPEJCTB, YAAJICHUS XKUPOB, Macel U APYTUX BSI3KHUX
KUAKOCTEH. B oTiawumm OT NpOTHPOYHOW OymMarm — HAMHOTO JJIacTHYHEE,
MPOYHEE, a TAKKE UMEIOT BO3MOXKHOCTh MHOTOPA30BOI0 MCIOJIb30BaHUS TaM, TIe
3TO UMeEET MecTO. KOMIUIEKTYIOTCSL B BUJIE PYJIOHOB Majoro u OOJBIIOrO pa3Mepa,
a Takke B popme canderoxk [2, 3].
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Jlnst BHEApEeHUs] B TEXHOJOTHUIO M3TOTOBJIEHUS 3AIUTHBIX KOMOMHE30HOB
HEOOXOIMMBI MPOTUPOUHBIE MATEPUAIIBI CO CIICTYIOIIUMH XapaKTEPUCTUKAMMU:
— HE OCTaBJISIOLIME BOPCA;
— YCTOWYMBBIE K BO3JAECHUCTBUIO PAaCTBOPUTEIICH;
— C BBICOKOHM M3HOCOCTOMKOCTBIO;
— BBICOKOM CTEMEHbIO BIUTHIBAHUSI.

B kaudecTtBe OOBEKTOB WCCIIENOBAaHWS — OBLIM BBIOPAHBI HETKAHBIC
matepuanbl ciaenytomux npousBoauteneit: SCA (TORK) — Hwupepnaugsi,
Kimberly Clark Professional (Kimtech) — CILIA, Dupon (Sontara) — CIIIA.

[Ipo4YHOCTh HETKAHBIX MATEPHUAJIOB SIBIIIETCSI OCHOBHOM M3 XapaKTEPUCTHUK
TaKuX MOJOTeH. B mepByro ouepespr OHA 3aBUCUT OT MOBEPXHOCTHOM MIIOTHOCTH
Marepuana.

B naGopatopHbix ycioBusX Kadeapbl MOABl U TEXHOJOTHUH OBLIO
MPOBEJICHO B3BEIIMBAHME OOpa3lloOB MaTephajia ¢ TOMOIIbI0 BecoB. Bcee
MOJIYYCHHBIE TOKAa3aTeI COOTBETCTBYIOT KJIacCHU(HUKAIMKU TJIOTHOCTH KJIEEHOTrO
HETKAHOTO MaTepHana, KOTOPBIH BapbUpyeTCs B mepeaenax ot 40-330 r/m’.

[TocKOJIBKY MpEnoaaraeTcss MHOrOpa3zoBOE MCIOJIb30BAHUE NPOTUPOUHBIX
HETKaHbIX MaTEpHUaJOB, OHU JOJDKHBI COXPAHSTH LIEJIOCTHOCTh, BHEITHUN BUA U
dbopMy B TeueHHE BCEro IMepuoja dKCIUTyaTaluu. BceieactBue 3Toro Obuin
OPOBEAECHBI HCCIECIOBAHUS TPOYHOCTHBIX XAPAKTEPUCTUK TMIPU  Pa3pbIBHOM
Harpy3ke 1 pa3aupaHuu.

AHann3  pe3yslbTaTOB  MCCIEAOBaHUS TOKas3ajd, 4YTO HAWMEHBIIUN
nokaszaresib pa3peiBHON Harpy3ku y matepuana SCA (TORK), makcumanbHbIN y
Kimberly Clark Professional (Kimtech).

HeTkaHnble TpOTUPOYHBIE MaTepuaibl TMO3BOJSIOT BBIMOJHATH PadboOTy
6osiee d3pPekTHBHO M MPO(ECCHOHATBHO MO0 CPABHEHHUIO C PA3IUYHBIMU BUJAMH
Beromn. [lo3BOMsIE SKOHOMUTH 3HAYUTEIBHBIE CPEACTBA NPEANPUATUS TMPH
MOBBIIIIEHUH KadecTBa BbIMyckaemoil mnpoaykiuu (1 kr mnpodeccHoHAIbHBIX
MPOTUPOYHBIX MAaTEPUATIOB MOTYT 3aMEHUTH 110 15 KT BeTOIIN).

Jlureparypa
1. HoBele TKaHM i 3alIUTHOH OJEXKIBI 3apyOekKHBIX ¢upm //
TexcrunpHas nmpombinuieHHOCT: 2005. — Ne 9. — C. 38-43
2. Ilpotupounass Oymara Juisi TPOW3BOACTBEHHBIX MPEANPHUSTUI
[DnexTpoHHBIN pecypc]. — Pexxum goctyma: http://www.ecomall.ru
3. Caiitr xommanuu mnpousBoautenss SCA (TORK) [DaekTpoHHBIH
pecypc]. —Pexxum gocryma: www.tork.ru
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V]IK 637.42:687.182:678.026
3ACTOCYBAHHS ACUHXPOHHUX KOJINMBAHb
ITPU ®OPMYBAHHI Z[ETAJIEFI I'OJIOBHUX YBOPIB
1O0. B. KOIIEBKO, B. B. BAJIABAHOB
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

BiOpamiiiamii criocio [1] ¢opmyBaHHS 3 BHKOPHUCTaHHSIM aCHHXPOHHHX
KOJIMBaHb PiAMHHO-aKTUBHOTO pobodoro cepenopuma (PAPC) mMae BuB Ha Tpu
dbaxkTopu vactoty BiOpari (v), ammuityny (4) ta mpupict THCKY (AP), ToMy B
JTAaHOMY BapiaHTl B3STO JJs MPOBEACHHS MOCITIKEHb palliOHaJbHI MapamMeTpH,
BIJIMOBITHO JJIS KOXXKHOTO Matepiany. Jlins mamsToBoi Tkanumuu (apt. 3220)
v=4831y, A = 2,3 mm. AHaJIOTIYHO TMOIEPEIHBOMY JOCIIDKCHHIO JIJIS
3a0e3nedeHHss koiauBaHHA PAPC 3BepXy BHKOPHUCTOBYETHCS MOBITPS MIJ JII€IO
npupocty tucky = 0,17 MIlla. B nanoMmy BapiaHTl 3MIHHUM € TUIbKH TEpPioJl
nozgayi (7) moBiTps B Kamepy nmHeBMoInpuBoJa 3 1/5 no 5/5 naniBnepiony (puc. 1).

NOGEE NOBITPS B KBMEDY JBepXy NOQE4E NOBITPS B KaMeDy J8epxy. NOASYE NOBTPA B KEMBPY 3BSpXY.
anxl NOBITPA 3 KasopH DM NOBITPA 3 KMoDW waxla noalTps 3 Kamopw
nogasa noslrpa o oY 1 onn avliionmA nogad nostrps & uyepy RO rma'fl nooh?a B samopy
slanosiase pyxosl WTOK BBSMX. »a 1/5 nanisnepiogy (110 nepioay) wa 25 wanianepioay (2110 nepioay)
BIHOCHD Nynecayll ssepxy BUHOCHO nynecaull asepxy
Bvxi NOBITPA 3 KEMBPKH NHEBMONPHBEOIa BVXil NOBITPA 3 KEMOPH NHEBMONPHBOAA B NOBITPR 3 KAMEDK NHESMONPUBOQA.
WITOK PDYXSSTLOR BMAD NI S0 MPYRMHK WITOK PYXEETLCA BHAS NI Q60 NpY™MMn LWITOR PYXSETLCR BMMA N ZUSI0 NEYRMHN
NOARE NOMTPA B KEMBPY IDSPXY NOQINES NOBITPR B KAMEDY 386Xy NOANYA NOBITER B KEMEpY IBOpXY,
{
Bvxla NOBITPA 3 KamapK swdn NoalTpR 3 xamepn el noalTps 3 kamepn
SMILLBHHA NOQAY NOMTPS B KEMBDY amlwenmr noaayl nosiTpa B Kamepy IMIUBHHA NOAEY] NOBITPR B KAMEpY
wa 3/5 wanianepioay (310 neplogy) na 4/5 nanieneploay (2/5 nepioay) wa nisnepion, (1/2 neploay)
DPOCHO MymuCauli snoepxy BGMOCHO N rncauli spepxy BIHOCHO Nyl SBopxy
|
BIGL NOKTDA 3 KAMOPK MHEBMONPAROGE, BUXIA NOBITPR 3 KEMOPH NHEBMONPHBOLS. XYL NOBITDA 3 KBMEPKH MHSOMONPMBOLA,
WITOK PYXSETHCS BHUI N M0 NPYRMHK WITOK PYXSETHOA BHAS NI U0 NPYRHHA WITOK PYXSETHCS BHM3 T UCI0 NPYRMHK

Puc. 1. BapianTu 3milieHHs noaavi nopirpst B kamepy nNHeBMOINPUBOIA
3 1/5 niBnepioaa no 1/2 nepiona

[IpoBiBIIM JOCHIKEHHS Ta OTPUMABIIM 3HA4Y€HHs KoedilieHTa
(bopMOCTIMKOCTI JIJIs1 AOCTIKYBAaHUX MaTepiaiiB, MOXKHA MOOyAyBaTH Alarpamy
0JIHO(AKTOPHUX 3aJiexkHOCTe KoedimienTa (HOPMOCTIMKOCTI BiJl BKAa3aHOTO
Buille 3MimeHHs (puc. 2) 3 miarpam moOyIOBaHO perpeciiiHi 3ajekKHOCTI

K, =f(p) (tabm. 1).
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Ta6anus 1 — Perpeciiini 3anexnocti K, = f(T'/5)

Ilo3Ha4yeHHs TKAHUHU PiBHsiHHS perpecii Kopensimiiine BigHOIIEHHS

[TansToBa (apT. 3220) K,= 0,31-0,056-7/5+0,008-T /5 0,870

0,35
0,3
0,25
0,2
0,15
0,1
0,05

KoeditienT hopmocTiikocT

o
|

1/5 215 3/5 415 5/5

3MIIEHHS MOoAa41 MOBITPS, MIBIEPIO
Puc. 2. 3anexuictb koedinieHTa Bix 3MillleHHS epioxy
nojavi NoBiTpsi B KaMepy MHEBMONPHUBOIA

AHanizyloud AiarpaMu 4iTKO BHUJIHO, IIIO TIPH 3MillIeHH] Ha 3/5 miBnepioay
Koe(iieHT (QOPMOCTIMKOCTI Mae HaWHMXKYE 3HAYEHHS, OTXKE 3MIlEeHHs a3
KOJIMBaHb 3JIIMCHIOE TTO3UTUBHUM BIUIMB Ha Tiporiec ¢popMyBaHHs. TakuM YMHOM
0oOrpyHTOBaHO (hpaKTOpHU Mpolecy (GopMmyBaHHS Ta 3akpiiieHHs (HOpMHU AeTalieit
roJIOBHOTO yoopy, a came pobouunit Tuck PAPC, yactoTa Ta aMIuiiTy1a KOJUBaHb,

yac ¢opmyBaHHsA. BuU3HaueHO iX BIUIMB Ha MpOIIEC Ta BCTAHOBIICHO paIliOHAIBHI
mexi dakropis P, =0,1-0,3 MIla,v=4—-8Tu, 4=1-5mm t=40-80c.

Jliteparypa

1. Komesko F0.B. Y gockonanenss npouecy GopMyBaHHS Ta 3aKpIIJICHHS
dbopmu aetanel KIHOYMX TOJOBHUX YOOpIB 13 TKaHMX matepianiB. Jluc. ... KaH.
TexH. Hayk : 05.19.04 — XmensHuupkui, 2011. — 170 c.

2. Tlar. 51683 UA, MIIK A41H 41/00 B29C55/00. YcraHoBka mis
(dopMyBaHHS JieTajneil roJIoBHUX YOOpiB 00’eMHOI (pOpMU B pIIMHHO-AaKTUBHOMY
pob6odomy cepenosuili / Komesko 10.B., Kymescskuit M.O., [Ipubera JI.B. — Ne
51683.
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V]IK 687
TEOPETUYHE OBIPYHTYBAHHS PO3POBKH
MIKPOXBWJIBOBOI TEXHOJIOI'TI OUHUILEHHA BOBHSIHOI TTPSIKI
B YMOBAX TEKCTHJIbHUX NIAINPUEMCTB
B. O. IIPUBAJIA
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

HaiiBaxuiuBima ramy3b JIeTKOT TMPOMMCIOBOCTI — TEKCTHIIbHA, BKIIOYAE
0aBOBHSAHI, BOBHSHI 1 JUIAHI IIAINPUEMCTBA, [0 BUIOTOB/IAIOTH TKAHWHU, HUTKH,
npsoKy Ta iH. BoBHSHA mpoMHCIOBICTh YKpaiHu (OAHA 3 HalCTapilluX Miaranysei
TEKCTUJIBHOI MPOMHCIOBOCTI 1 BUpoOisie 7,0 % ycix TKaHWH), 3A1HCHIOE IEPBUHHY
00poOKy BOBHH, BUTOTOBIISIE MPSDKY, TKAaHMHU Ta BUpoOu 3 Hei. OCHOBHUUM BUJ
CUPOBUHM — HaTypaJibHa OBEYa BOBHA SIK BJIACHOTO, TaK ¥ IMIOPTHOIO BUPOOHHUIITBA.
Ha mro mpomucioBicTh MpalfioloTh BeMuKi mignpueMmcTBa B YepHirori, [loHENbKYy,
Kpusomy Pozi, Opneci, Cymax. [Ipote cydacHa TEXHOJOTiSl OYHUIIEHHS BOBHU Ha
BITUYM3HSHUX TEKCTWIBHMX MIANPUEMCTBAX JIMIIAEThCA OaraTocTaiiiiHOIO Ta
CHEePTrOBUTPATOIO, 10 BIUIMBAE HA SKICTH 1 KiHIIEBY cO0iBapTicTh mpoaykiii [1].

ToMy MerToro [OCHiKEHb € CTBOPEHHSI €HEepro3depirarouoi TEXHOJIOTil
OUUIIICHHS BOBHU 32 PaXyHOK BHUKOPUCTAHHS E€JIEKTPOMArHITHOTO MOJI HAaJBHCOKOI
yacrotu (HBY) pans ynockonaneHHss mpoiuecy OOpOOKM BOBHU-CUPOBHHU Ha
BITYM3HSHUX TEKCTUJIBHUX MiIITPHUEMCTBAX.

3actocyBaHHs1 Bucoko4acToTHOI (BY) eneprii i cymriHHA pi3HUX MPEIMETIB 1
pEeUYOBUH HE € HOBUM. Llei mpuHIMIT BXKe JEeKUTbKa AECSITUNITh 3HAXOJUTh 3aCTOCYBaHHS
JUISL CYILIKU JiepeBa, MPOIYKTIB XapyyBaHHS, Marnepy Ta iH. Y MOPiBHAHHI 31 3BUYATHUM
CIIOCOOOM CYIITHHS (HApUKIIaA, TP KOHBEKIIHHOMY CYIIiHHi, KOJU TEIJIO MOJIAEThCs
Ha MaTepial y BWIJISAI Tapsyoro MOBITPsA), NPHU BUCOKOYACTOTHIM CyHIIIl TEIJIo
BUHHMKAE BCEpeAMHI marepiaiy, skuil cymars. Lle o3naudae, mo B BY-mom mporec
CYIIIHHSI TEKCTWJIBHOTO BOJIOKHA MOYMHAETHCS HE 3 WOTO MOBEPXHI, a 3 CEpPEeIuHH, i
MOCTYTIOBO PO3BUBAETHCS y HAIPSIMKY JI0 30BHIIIHBOI MoBepxHi. HarpiBanus B BY
CyIlIapIll, B MOPIBHSAHHI 3 IHIIUMHU CIIOCOOAMU, BIOYBA€ThCS MIBUAKO (110 5 XBI/IJII/IH)
Pa3om 3 um noTpiOHO BKa3aTH, 11O i1 HEJAOMIKOM € Te, IO TEMINEPaTypa B 30HI1 p060q01
KaMepH MICISIMA € HEPIBHOMIPHOIO 1 MOXe MePCBUIIYBATH 100 °C. Ile mop's3ano 3
TUM, 110 BCEPEIUHI MOKOBOK BOBHH, B pe3yJILTaT1 YTBOPCHHS MapOBHX IPOIIAPKIB,
MO>KE€ CTBOPIOBATUCSI OLTIbIII BUCOKHIA BHyTleIHlI/I TUCK, HDK aTMOC(hEepHUH. TOMy
Temnepatypa Mosxke gocsrati 120-130 °C, mo npusBoauTh 10 HEGaKAHOTO TIEPErpiBY
BOBHH.

BukopucTtaHHS €NeKTPUYHOTO TOJIi HAIBHCOKHX 4YacTOT B TO€JIHAHHI 3
Bi,[[HeH"IpOBI/IMI/I CHJIaMH € HOBUM 1 MQJI0 BUBYCHUM HAIPSIMOM HAYKOBHX JIOCIIJIKCHb.
Tomy, B naHiit ny6n11<au11 MPOTIOHYETHLCS IO PO3IJISIYy caMe Taka TEXHOJIOTISI CYIITiHHS
BOBHM 1 MOXJIMBICTh i BUKOPUCTAHHS B YMOBax BITUM3HSHUX TEKCTUJIbHUX
nianpueMctB. [1ik naTeHTHHMX BUHaxoAiB y rainy3i HBY cymiinas npunas Ha kiHenp 70-x
POKIB MUHYJIOTO CTOJITTSI, KOJIM B Psi/il BACOKO €KOHOMIYHO PO3BHHEHUX KpaiH, TAKUX SIK
CIIA, Benukobpuranis, Anonis, HiMmedunHa, OyB 3amaTeHTOBAaHUM pPsa TEXHOJOTIH
HBY cymiku npofyKTiB XapuyBaHHS, ByJKaHi3alli T'YMOBHX KaMmep, CYILIKU Mamepy,
CKJICIOBaHHS JIepeBHUX IUMT 1 Tak jgami. OpnHak Bucoka BapTicte HBY reneparopi
pobuia 3a3HayeHl TEXHOJIOTI €KOHOMIYHO HEeBHTiIHUMH. | Tunbku Ha mouaTtky 90-x
POKIB MMHYJIOTO CTOpIUYs, 3aBASKH 3JCHICBICHHIO TexHOojorii BupoOHHMITBa HBY
o01aTHaHHS, BUKOPUCTAHHS T0JIs1 TTOHA ] BUCOKUX 4acToT (1450 MI') oTprMaro HOBHIA
IMITyJIbe pO3BHUTKY. Taka TeHmeHIis 30epiraethbes 1 goci. B HaykoBux podotax E. Oxpec,
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I'. ITrommepa (CIIA), @.JI. Ansrep-Ilecenekoro, B.€. bpoBuenkosa, A.C. Kopbepa

(Pocis), JII. BomotoBkm, ML.IL. bepesnenka, B.M. Ckpunnuka, B.B. SkoBneBa

(YkpaiHa) Ta 1HIIMX Yy3arajlbHEHO CBITOBMM 1 BITYM3HSHHMNA JOCBiI PO3POOKH Ta

BUKOPHCTAHHS TEXHOJIOT1, B OCHOBY SIKHX IMOKJaieHO BUKopucTanus HBY wactoTu.
ITocTanoBka 3agaui

Jlns  mpoBeneHHS JAOCHIIKeHb BHUKOPUCTaHa Jil0Ya Ha  BITYM3HAHHUX
TeKCTHJIbHUX MiANPUEMCTBAX TEXHOJOTIYHA TOCIIJOBHICTE OOPOOKH BOBHH-CHUPIIFO.
Bona ckmamaeTbcs 3 psay OCHOBHUX 1 JOMOMDKHHX BHPOOHMYMX €TammiB, SK1
nepepaxoBaHi HIKYE.

1. KinbkicHe 1 siKiCHE MpUWMAaHHS BOBHH.

2. CopTyBaHHS BOBHU 32 BUJIAMHU.

3. CopTyBaHHs BOBHH B HEMUTOMY BUTJISIZL I10 COPTAM.

4. Tlogaya BOBHM MUIHUM amnaparaM (Ha HaBaHTaXXyBaul).

5. JlogaBaHHSI 10 BOBHU >KUBUJIbHUKA-PO3IYIIyBaya (TpinaibHa MalllHA).

6. Muiika B m'STH BaHHAX: Mepila BaHHA (PO3UYMH COAM ISl 3aMOYYBAaHHS
BOBHM); Apyra i TpeTs BaHHU (PO3YMH MWJIa 1 COAM); YeTBEpTa BaHHA (MUIIbHUIA
PO34MH); I'sITa BaHHA (ITOJIOCKAHHS).

7. BipkuMaHHS BOBHH.

8. Cy1mika BOBHHU B CYIIMJIbHIM MAaIIIMHI.

9. TpaHcropTyBaHHS 10 BEHTWIALIAHUX TpyOax HAa yHakoBKY (BUYiCyBaHHS 1
BUJIC)KYBAaHHS BOBHU 24 TOUHN).

10. CopTyBaHHs TOTOBOI MTPOTYKIIIi.

11. BuznaueHHs SIKICHUX MOKa3HUKIB MO 3aJIMIIKOBIi BOJOTOCTI:

o ToHKa BOoBHa = 12...19 %
rpy6a BoBHa = 10 ... 19 %

»kupHa BoBHa = 0,5 ... 1,15 %
ayru = 0,27 %

° POCIHHHI 1 MIHEpaJIbHI TOMIIMKH = 10 4 %.

12. KoHTpOJb SKOCTI.

13. TpancnopTyBaHHS TOTOBO1T IPOIYKITIi HA CKIIa.

JleTaibHMII aHai3 BHILE BHUKJIAJACHOTO TEXHOJIOTIYHOIO MPOLECY A03BOJIMB
3pOOUTH OJHO3HAYHMI BHCHOBOK, IO HAWOLIBII TPYAOMICTKUMH 1 €HEPrOEMHHUM €
etaid Ne 6, Ne 7 1 No 8. V 3B'\I3Ky 3 IIUM € JOIUIBHUM ONTHUMI3YBaTH 10Uy
TEXHOJIOT1I0 0OpOOKH BOBHM 3a PaXyHOK MO€JIHAHHS MpOIECy ii MpaHHS Ta CYIIiHHS
(etarmmm Ne 6, Ne 7, Ne 8) B omHOMY miporieci (erari).

J17ist BUpIILIEHHS LIbOTO 3aBAAaHHS MPOMOHYETHCS BUKOPUCTOBYBATH BIILIEHTPOBI
cwin (ki BUHUKaOTh B HeHTpudy3i) 1 HBY-BunpomineHnus B cykymnHocTi. Ines
noJIsirae B TOMy, 1100 3aMOYyBaHHsI, BIDKUMAHHS Ta CyIIKa BOBHM 3/IIMCHIOBATH Ha
yHIBepcabHil 6araTopeXMMHINM YCTaHOBIII 3 HEHTPU(DYTOI0, sKa 3HAXOJUTHCS B MOJII
HBU.

BuxiaieHHs: 0OCHOBHOI0 MaTepiajy

Jlo ocHoBHUX ocobnuBocTeil 1 nepesar HBY HarpiBy ciifi BiIHECTH HacCTyIHE
[2]:

* 3/IaTHICTh NMPOHUKATH Ha 3HAYHY MNIMOUHY B 00'€KTH, III0 0OPOOISIOTHCS;

* BIICYTHICTh KOHTAKTy 3 TEIJIOHOCIEM;

* Oe31HepLIHICTh MPOLECY HArPIBAHHS;

« Bucokuit KKJI neperBopennst HBY nons B Temno, sike BUALIAETHCA B 00'€KTI
HarpiBaHHS.
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ToOTo, rosioBHa mepeBara OOpPOOKM BOBHM B €JIEKTPOMAarHiTHOMY IOJI
HAQ/IBUCOKOI YacCTOTH TMOJISITa€ y BHUCOKIA IIBUAKOCTI HArpiBy 1 CKOpPOUYEHHS
CHEpPrOBUTPAT.

OcTaHHIM 4YacoM IHTEHCHBHO MPOBOASTHCS HAyKOBI JOCHIKEHHA 3
BUKOPHCTAHHS €JIEKTPO(MI3UIHNX METOJIIB 3 METOK CKOPOUYCHHS TPUBAJIOCTI MPOIIECY
teroBoi 00poOku. HarpiBanus B HBY nosni 103BosIsi€ 3HAYHO CKOPOTUTH TPUBAJICTD
TEIUIOBOT OOpPOOKH, MIJBUIMUTH SKICTb MPOIYKIIii, 110 BHUITYCKA€ThCS, 3MEHILIUTH
IUTONTY BUPOOHUYMX IIEXIB MIJMPHEMCTB 1 TMOJIMIIUTH CaHITAPHO-TITIEHIYHI YMOBH
mparti.

TexHomoriuHi mporecH B MalMHax 0apabaHHOTO THITY 3aCHOBaHI Ha TPUHITUII
JUHAMIYHOTO B3aEMOJII MaTepiaibHUX CHUCTEM, IO MOEJHYIOTh  PyX Oapabana i
BUPOOIB, SKI TIIAI0Th 06p06neHH}0 [Tpu oMY  Ha MaTeplaHBHy pyxomy 13
MPUCKOPEHHAM CHCTEMY JIIOTh: BIQIEHTPOBA CHUJia 1 CHJa TSOKIHHA, a TaKOX CHJIa
1HepIii mpu 3MiHI IIBUIKOCTI BITHOCHOTO pyXy oOepTaHHs OapabaHy. Y KOXKHIN TOYIIl
00'€KTIB, 110 0OPOOISIOTHCS, MACOIO M, [Iisl 3a3HAUYEHUX CHJI € TAJIOK0. Y CYKYITHOCTI BCi
Il CHJIM BU3HAYAIOTh HAIPSIM 1 XapakTep pyxy JaHOI MaTepialbHO1 TOUKH.

Pyx BimueHTpoBOi cHIM 1 CHIM TSOKIHHS —XapaKTepU3YEThCS BIIOMUM
CHIBBIIHOIICHHSAM KpuTepito Ppyaa abo dakropom moxainy [3]:

cp:F” :ma)zr:a)zr’ )
Fr mg g

1€ ®— KyTOBa MIBUIKICTh 0OepTaHHs OapabaHy;

I' — pajiajibHa BiJICTaHb BiJl OCi OOEPTaHHS 10 MaTEPiaIbHOT TOUKH.

MarepianbpHa TOuka 3 Macor0 M HaOyBae BIAHOCHUU pyx B Oapabani B OIk
pe3yJbTYIO4Or0 HPUCKOPEHHS. PesynbTyloua cuna F =F +F, y BigHocHoMy pyci
TOUKH BU3HA4Ya€ CHJIOBY B3aeMoJlit0 3 OapabaHOM y BU3HA4YeHHI cwiu omopy P. i
xapakTepusye e(heKT MOAUTY B3aEMOMIIOYMX CUCTEM (BHpiO-OapabaH) mpu JaHOMY
dakropi moauty @. PiBHSHHSA pyXy 0OpOoOIIOBaHOT TOUYKH B IIbOMY BHUIMAJKy MOKHA
NPEJICTABUTH SIK:

Py =F 2<P,, (2)
ne Py, — cuna, sika cripsMoBaHa B OiK pyXy TOYKH.

Pyx MarepiaibHOro MOTOKY (MHIOYHI PO3YMH 1 BUPOOIB, 10 OOPOOIISIOTHCS)
3aJIeKUTh B 9acTOTH oOepTaHHs OapabaHa. YMOBHO BUAUISIOTH YOTHPU PEKUMH:
naBuHONOAIOHUN mpu @ << 1, naBuHO-BOjOcmamHuii mpu @< 1, BomocmagHui
(xputnunuil) npu @ =1 i 3akputnyauil mpu @ >> 1. 3acTOCOBYIOUN OCHOBHHIA (PAKTOD,
a TakoX 1 (pakTopw, IO BIUTMBAIOTH HA PEKUM PyXy TMOTOKY, MOKHA OJCpKaTH
HeoOX1/1H1 3MimIaHi abo ONM3bKI 10 TPAHUYHUX PEXKUMU O00poOKM 00'€kTa, HaWKparii
JUIs TPOTIKaHHSA Tmpouecy. Tak, 31 3pOCTaHHSAM 4YacToTH oOepTaHHA OapalaHa,
JIABUHOMOAIOHUHN PEXUM PYyXy depe3 3MIIIaHui (JJABUHO-BOJOCTIAJHUI) NEPEXOIATh Y
Bojocnaguui. [Ipu mocsrHeHH! Tak 3BaHUX KPUTHYHHUX 3HAYEHb YaCTOTH OOCpTaHHS,
YacTHHA BOBHU MOYMHAE 00epTaTUCs pa3oM 3 0apabaHOM, HE TOPKAIOUUCH HOTO CTIHOK.
[Ipu nopanbiIOMy * 30UIBIICHHS 4YaCTOTH 00E€pPTaHHSA BOBHA NMPUTHUCHETHCS 10 CTIHOK
OapabaHy, a cuja TepTd, fKa BIUIMBA€ Ha MOBEPXHIO 3a0py/IHEHHS BOBHH, a TaKOX
BIJIICHTpOBa cuia oOepTaHHs OapabaHy, CHPUSIOTH 3PYLICHHIO 3a0pyIHEHHS 1
BUJIAJICHHS MOTO Pa3oM 3 MHUIOUYMM PO3YMHOM. YMOBHU 3CYBY 3a0pyJHEHHS MO>KHA
NpEeCTaBUTH y BUTIIsiAL [3]:

P
S_S 3cy6:P_C’ (3)
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ne P, — cuiia 34eTuieH s, IpUKJIajeHa 10 3a0pyIHEeHHs 3 00Ky BUPOOY;
S, — myoma 34eryicHHsI 3a0pyTHEHHS 3 BUPOOOM;

O 40y¢ — MEXAHIYHE HAIPYHKCHHS 3CYyBY;

P, — cuna, sxa npoTtuaie pyxy BUpoOy B piuHi.

HBY none no3Bossie Harpité poboue cepenoBuille (MUIOYUN PO3UMH) 1 BOBHY
0 TOTPIOHOI TeMmmepaTrypH, a BIAICHTpOBa cwia oOepTaHHs OapabaHy crpuse
BUJIQJICHHIO 3a0pynHeHHsA. BunaneHHs piiuHU 3 MOKPOT BOBHU BHUKOHYETbCS ITICIS
MIPOBEJICHHSI MTPaHHS BOBHU B MUIOYOMY pO34MHI. BipKUMaHHs, 1110 mepeaye CYIIL, €
OUThIII €KOHOMHHUM 3a CYIIKY, TaK SIK Ha OJHE BIDKUMaHHS BUTPAYAETbCA 3HAYHO
MEHIIIE €HEPrii 1 9acy. Y mpolieci BIIKUMaHHS 3 BOBHU BUAASIETHCS JIMIIE KalsapHa
piauHa, sika HaliMeHII MIITHO MOB'sI3aHa 3 HEelO.

Jiist Macu MaTepiaiy, 10 MICTUTh PIIMHY, MOKHA 3alIMCaTH HACTYITHE PIBHSHHS:

Mg, = Mg, + mpic)’ (4)
ne M, —Maca BOJOroro Marepiaiy;
M,,, —Maca abCOIIOTHO CyXOro Marepiany; M, — Maca piquHu.

BusnavaroTh BiTHOCHY 1 aOCOJIFOTHY BOJIOTICTh MaTepiany 3a pPIBHIHHSIMU:

m..
¢ =-"2.100, (5)

m8/l/l

m..
@, = pio ‘100’ (6)

mCM

3BijcH:
%
-~ .100, 7
T (7)
%

-~ 100, 8
Y= 100+4, ®)

[1iz BOJIOTOBMICTOM PO3YMIIOTh Macy PiAMHHU, SIKa 3HAXOAUTHCS B 1 KT CyXoro
Mmatepiany. [Iporec BimkuManHus eHTpudyru Moxxke OyTH YMOBHO PO3/UICHUI HA J1Ba
etanu. Ha mepmomy etami, mo Mipi HapOCTaHHS IIBUIKOCTI OOEpTaHHS POTOpA,
BOJIOKHA BOBHM HAOYyBalOTh YIIUIBHEHOTO CTaHy, YHAcHiJOK 4YOro IMiJi BIUIMBOM
CTHUCKAIOUOTO HABAHTAXKCHHSA BiJ HHUX BUIAUISETHCA piAMHA, sIKa 3HAXOIUTHCS B
MPOMIXKKaX Mk BOJIOKHaMHU. IIpouiec BiAAUIEHHS pIIMHU B LIEH Mepioj 3A1HCHIOEThCS
noaiOHO 110 Tpoliecy (PiTbTpyBaHHS yepe3 MOPUCTY meperopoiaky. Ilig gac apyroro
nepioy BIKMUMAaHHSI, B TOPU BOJIOKOH BOBHU MpPOHUKAE NOBITps. Ha apyromy erari
BIITUICHHS PIAMHU B1IOYBAETHCSA OCADKCHHSIM IMiJI €10 T1APOCTATHYHOTO THUCKY
BIJIEHTPOBOrO BIKUMaHHA. [Ipu 1boMy piguHa B MPOMDKKAX MK Kanuisipamu
BOBHHU TEPETIKAE 3 IIapiB BOBHU JO CTIHOK poTopa LeHTpudyru. B pesynbTaTi BOBHA
M0 Kpasx Mae OUIbLI BUCOKY BOJIOTICTh (65—75%), HIX 1O oci o0epTaHHs HeHTpUudyru
(30-35%). Cepennst kiHIeBa BOJIOTiCTh BUPOOY ckianae 45—50 % i BU3HAYaeThCs 3a
dbopmyroro:

m m

on.eup. o
p=—"4="2.100, 9)
meozz.eup.
e Mgy, p — Maca BOJIOroro Bupody; M, — maca BUpOOY IMICIIs BIVKHUMAHHSL.

KinmeBa BoiOTiCTh MaTepiany 3aJIe)KUTh Bl BUAY MaTepiany Ta TOBIIMHHU HOTO
mapy, TPUBAJIOCTI BIDKMMAaHHS, MOYaTKOBOI TEMIEpaTypd Ta BHUAY OOpOOKH.
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OcCHOBHHI MapaMeTp, 110 BIUIMBAE Ha KIHIIEBY BOJIOTICTb BOBHH, € YHHHUK IOJILITY,
KWW BU3HAYAETHCA 3a hopmyroro [3]:
2
@R
_ cep
¢ - ’ (10)
g

1€ @ — KyTOBa IIBUJIKICTh OOEPTaHHS POTOPA;
Rcep. — CEpeNHIl pasilyC LEHTPY TSKIHHSA Macu BUPOOY;

(P, +P,)
p
Rcep = T ’ (11)
ne R, — nmouaTkoBuii paaiyc Mmacu BUpoOy B pOTOpI;
R, — BHyTpilIHIi pajiyc poTopa.
[IponykTuUBHICTh IEHTPU(DYTH BU3HAYAIOTH 32 (POPMYIIOIO:
m
==, (12)
Ty
ne T, — muKI1 poOOTH LHEHTPUDYTH;
TL;:T3+T]_+7’-2+TT +Tp, (13)

II€ T,,Tp— YaC Ha 3aBaHTAXXCHHSI Ta PO3BAHTAXKEHHS;
71 ,T»— TPUBAIICTb BIAIOBIIHO MEPILIOTO 1 APYroro NepioiB BIIPKUMAHHS;
T1 — TPUBAJICTH FaJIbMyBaHHS pOTOPA.

Hukn pobotn nenTtpudyru tpuBae 8§—30 XBWIMH B 3aJICKHOCTI Bii MAacHBH
BOBHHU, 110 3aBaHTaXyeTbcs. [lepeBaroro 3HEBOAHEHHS B LIEHTPpU(]Y3i € Te, 1[0 BOBHY
HE MAJAI0Th MOCHWJICHOMY MEXaHIYHOMY BIUIMBY, IO HE CIPUYHUHSIE 3HIKEHHS ii
MmirtHOCTI. MaTemaTiuna Mojens cyminHsg BoBHu B HBY moni npu nentpudyrysanHi
JIETaJbHO BUKJIA/IeHA B [4].

BucHoBku

BuieBuknanene TeopeTuyHE OOIPYHTYBaHHS UYMILEHHS HUIAXOM IMO€IHAHHS
BimneHTpoBux cun 1 HBY momst m03BOSMUTH ONTUMI3YBAaTH [1I0YY TEXHOJOTIIO
00poOKM BOBHH, 32 PaxXyHOK IMOE€IHAHHS MpoOIlecy ii MpaHHsS Ta CyIIiHHA. 3MilCHEHE
TEOpeTUYHE OOTPYHTYBAHHSA MIKPOXBUIBOBOI TEXHOJIOTI] OUUIIICHHS BOBHSHOI TIPSDKI
J03BOJISIE PO3POOUTH MakeT OONaJHaHHA JUIsl 3A1MCHEHHS MpPaHHs Ta CyIIIHHS BOBHHU
B €JIEKTPOMAarHiTHOMY MO HaJBUCOKOI YAaCTOTH.

Jlirepatypa

1. BoBHsiHa mnpomucioBicTb Ykpainu [Enexkrponnuii pecypc]. — Pexum
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2. Ansrep-Ileconknit @.JI. Ilpumenenne CBY »sHeprum B TEKCTHIBHON
npombiiuieHHoctd / @. JI.  Anprep-llecouxuit, JI. U. Ocrtposckuii. — K.
TexkcTuiibHas TPOMBIIUIEHHOCTb. — 1975. — Ne 9. — C. 78-89.

3. Jlebenes B. C. TexHomoruueckue MpolecCchl MallMH W anmnaparoB B
npou3BojCcTBax ObIToBOro obcmyxusanus / Jlebeaes B. C. — M. : Jlernpom, 1991. —
C. 36-45.

4. Po3poOka MIKPOXBUJIBLOBOI TEXHOJIOTII OUMWIIEHHS BOBHSHOI MpsOKI Ta
cTBOpeHHs obOnagHanHsA : 3BiT ipo HJIP : 2b-1997 / XwmenpHUIbKUN HaIl. YH-T ; Kep.
B.M. Ckpunnuk ; Bukos.: B.O. IlpuBana [ta iH.]. — XmenpHuubkuid, 1998. — 65. — Ne
JIP 097Vv016013.

191



Pecypcosbepizaroui mexHonozii ne2xkoi, mexcmunsHoi i xapuoeoi npomucaoeocmi

YK 677.872
BIIJIMB KOHIEHTPAIII CTABLJII3BATOPA TIEPOKCHUJTHOI'O
BIJITHHSI HA BUIM3HY T'OTOBOI MUUKH
B. A. JIUCEHKO, O. B. CKPOIIMIIEBA, B. I1. THIJELIb
XepCOHCHKUM HAIIOHATBHUN TEXHIYHUN YHIBEPCUTET

JnaHa mpspka, B OUIBIIOCTI BHUMAJKIB, TEpe] TKAITBOM IOIMEPEIHbO
MPOXOJUTh XIMIUYHY OOpOOKY, a TKAaHWHU BUTOTOBJISIOTH 13 YaCTKOBO BUO1IEHOT
npsoki. e moB'sa3ane 3 TUM, IO JUISHE BOJOKHO MICTUTH A0 27 % CymyTHIX
PEUOBUH 1 B pe3yibTaTi OYHUIICHHS TKAaHUHH, SIKa BUTOTOBJICHA 13 TPyOOi mpsiki,
BTpayaeTbes 10 25 % Baru ¥ cTae MEHII MIUIBHOI. Y TMOPIBHSAHHI 13 TKAHHUHOIO
OpsDKY JIETIIe OYUCTUTH BiJl Jomimiok. OuwuileHa npsbka OUIbIN €1acTU4HA, LI0
MTO3UTHBHO MO3HAYAETHCS B IIporieci TKarTsa [1].

Yepes Te, 1110 MOBHE BUAAJIECHHS JOMILIIOK MPUBOAUTH 10 3HAYHOI BTpATH Y
Ba3i, BIAOUTIOBAHHS JIbOHY HE Ma€ Ha METI BUJAJICHHS yciX aoMimok. CTymiHb
OUHIIEHHS JIbOHY OOMEXKYEThHCSI CTYIIEHEM HEOOX1HOI OUTM3HU, 1[0 Yy CBOIO Yepry
BU3HAYAETHCS KIHIIEBUM MPU3HAYEHHSM JUISHOTO MOJOTHA abo mpsoki (mmif
dbapOyBaHHsI, OUTHU3HY, TEKOPATUBHI BUPOOH 3 HAMIBOUIOro i rpy0oro nojoTHa).

PaHille BUXIZHOIO MO3MUIIED TPH PO3poOLIl TEXHOJOTIYHUX IPOIECIB
MiTOTOBKY JUISTHOI MUYKHU OyJIO CTBOPEHHSI TAKHX YMOB, MPHU SKUX MAKCHMAIIbHO
BUJAISIIOTHCSI  CTIOYKH, IO CYIMPOBOKYIOTH IIENIONI03y 3 METOI OTPUMAaHHS
MaKCUMalbHOI OIMM3HM U KamuisspHOCTi. ToMy BOHM OyiM OaraTOUMKIOBUMH
(IOBTOPIOBaHUMHU), CYNPOBOIXKYBAJIMCA YAaCTKOBOIO BTPATOK BMICTY LEJIOJIO3H,
BTpaTH Macu BOJIOKHa ckianganu > 40 %, Tak sSK CyMyTHI PEUYOBHMHU CKJIAJANIU =~
27 % w™acu BOJIOKHA, 3HAYHMM 3HWKCHHSM CTYIEHS TMOJiMepu3alii JIITHOTO
BojiokHa 3 6000 mo 1000 i meHie, O MPU3BOAWIO JI0 3HAYHOTO 3HUKEHHS
MIIHOCT] TOTOBOI TKAaHUHMU.

[Ipu cTBOpeHH1 HOBUX MPOLIECIB BIAOUTIOBAHHS MUYKHU Ta NP1 BUSBHIOCS
JOLIJIBHO BUKJIOYUTH BapWiIbHI MPOLIECH, K CAMOCTIHHY OOpOOKY 1 3aMIHHUTH iX
TaK 3BaHMMM OKMCHHUMH BiJBapKamH, IO CHOJIYYarOTh TMPOIECH BiIBapKUA Ta
BIIOUTIOBAaHHS. Y pe3ysibTaTi Takoi OOpOOKM SIKICTh TOTOBOI TKAaHWHU 3HAYHO
3pocTae, BTpaTH LEIIOJIO3M Maibke BIJACYTHI, a 3arajbHa BTpaTa MacH IpH
001aropo/pKyBaHHI MPsDKI i TKAHWHU CTaHOBHUTH Osm3bk0 20-21 % [2].

Y  TeXHOJOTIYHOMY TIpOIleCl OKHMCHOI BIABApKA MHUYKA U TPSKI,
B110YBatOThCs IIIMOOKI 3MIHU B CYMYTHIX PEUOBMHAX 11€I0JI03U. ToMy TpUBaJiCTh
00pOOKM TPsIKI CKOPOUYETHCS Maike B 2 pa3u, a MUYKA, NpsbkKa Ta HasBHA B ii
CKJIaJ[l KOCTpa CTAIOTh 3HAYHO OLTIIIIMMU MPU MEHIIINA BTPATi MacH.

binv3Ha roToBOi MUYKM HampsiMy 3aJ€KHUTh BiJl KOHILIEHTpalli aKTUBHUUN
KHCHIO Y BIIOUTIOI0YOMY po3unHi. KOHIIEHTpallisl K aKTUBHOTO KUCHIO 3aJICKUTh
BiJl YMOB BapKH 1 B MEPIIy Yepry BiJl KOHIIEHTpaIlii cradiiizaTopa cTabiTOHY-2.

Tomy BaxIMBUM € TiA0Ip ONTHUMAJIBHOI KOHUEHTpAlii cTabiTOHY-2, 3
ypaxyBaHHSM CTyNCHs YIIKOJDKEHHS BOJIOKHA. Pe3ymbraTé  AOCTiIKEHb
Ipe/ICTaBIICHI Ha PUCYHKY 1.

192



Pecypcosbepizaroui mexHonozii ne2koi, mexcmunvHoi i xapuoeoi npomucioseocmi

g oz

K :

5§ =

=

B m 5

c

= 1] z

.\__E I,.E iT BTFIETE =l
21,0 37| B5 | J

J/f
20,0 36| 60 | Y
Elnn z13
19,0 35| 55 |
18,0 24| 50 |
17,0 3.3 45
16,0 =2 40 | A
24| 25 0

15,04 = -

. . T N
14,0 20| =0 Lo NN

| N\
13.0) 28] | ] _/‘ \
1zo) ze] 4 rf-' [ Kanim kT b o\
1ol z7] .t N
10,0] 26| 10 / N\
™ /
g0 25| 5] y Y
gn | za| o N )
I | I I I T | I I 1
o 1 2 3 4 5 & 7 g 3 10

C,rin
Puc. 1. 3anexnicTh 0i1M3HU, KAMIAPHOCTI, BTPATH MacH JIJISIHOI
MHMYKH Bi/l KOHIIeHTpalii cTadiToHy-2.

Sk BUIHO 3 pUCYHKY | ONTUMAaIBHOIO 3 MOTJISAY OUTHM3HU TOTOBOT MUYKH €
Cerasitony-2 9 T/ 3 Oinms3HOO 58,10 %. 3 MeToro X 3a0Ia/UKEHHS aKTHBATOPa
BUOLTIOBAaHHS  JIOIIJIBHO 3aCTOCOBYBAaTH KOHIICHTpaAIlif0 cTabiTOHYy-2 4T1/m 3
oinu3Horo 57,50 %, Tomy 110 pi3HuUl B OUIM3HI MK 4 1/1 1 5 1/1 - He3HAyHa
(cranoBuTth 0,6 %). TakuM yMHOM, BBElIEHHS CTa0iTOHY-2 B KOHIIEHTpaIlii 4 r/ma
N03BOJIsIE 30UTbIIMTH O1MM3HYy Ha 45,20 % 1 MIJBUILIKWTH KaNUIIPHICT MUYKHA Ha
34,60 % mpu He3HAYHOMY 301UTBIIICHH] BTPATH MACH.

Otpumani  pe3yabTaTH  BIIKPUBAIOTh  TEPCIEKTHBH  CTBOPCHHS
pecypco30epirarodoi TEeXHOJOTIi MATOTOBKM JUISHOI MUYKA METOJIOM OKHCHOTO
BapiHHA 3 BUKOPUCTAHHSIM J00aBKHU CTa0ITOHY-2.

Jlitreparypa
1. ['opnon H.b. CnpaBoyHUK MO XMMHUYECKOW TEXHOJOTUU OOpabOTKH
JBHSHBIX TKaHen. — M.: Jlerkaa unayctpus, 1973.
2. CadonoB B.B. OcHOBHbIE TEHIEHUMU PaA3BUTUS TEXHOJIOTMYECKOU
OTIIEJIKA TEKCTWIbHBIX MaTepuasioB // TekcTunbHa NpOMUCIOBICTh. — KWuiB:
Texnika, 2001. — Ne5. — C. 23 — 26.
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YK 677.027.254
CTABUII3YIOYA JI51 HA PO3YUHU ITEPOKCUAY BOAHIO
OPI'AHIYHUX CTABLJII3ATOPIB PI3HOI IPUPOIN
A. B. TIAUKAI, O. B. CKPOITUILIEBA, M. JI. KVJIIT'TH, B. IT. THIJIELIb
XepCOHCHKUM HAIIOHATBHUN TEXHIYHUN YHIBEPCUTET

OCHOBHOIO  TPOOJEMOIO  TEPOKCHUIHOTO  OUTIHHS  IEJFOJIO3HHX
TEKCTUJIBHUX MaTepialliB, OCOOJMBO BHCOKOTEMIEPATYpPHOTO, € IIBHIKE
po3knaganus H,0,, sKke cTUMyIIO€ThCS 1HILIATOpaMU PO3KIAAy MEpPOKCHIY,
[0 TPUBOAUTH A0 HEMPOMYKTHUBHOI BHUTPATH OKHCIIOBa4da, a KHCEHbB, IO
YTBOPIOETHCSI, MOKE MPHU3BECTU JO YUIKOJXKEHHS IENI0J03U TEKCTUIBHOTO
Mmatepiany. Craburizalis poO34YHHIB MEPEKHUCY BOJHIO 3JAIMCHIOETHCS PI3HUMU
cmocobaMu 1 Ma€ BaXJIMBE TEXHOJIOTIYHEe 3HaueHHs. CralOuiizaiisd
TEXHOJIOTIYHUX PO3YMHIB TMEPOKUIY BOJHIO CHEIIaJbHUMU CIOJYKaMH, SKi
Ha3MBaIOTh CTa0113aTOpaMu, € HEOOX1THOIO YMOBOIO €KOHOMIYHO €(PEeKTUBHOT
Ta €KOJIOTIYHO YHCTOI TEXHOJOTll BUOUIIOBAHHA  ILE€IIOJIO30MICTKHX
TEKCTUJIBHUX MaTepiamis [1].

Cepen HeOpraHi4YHUX Ta OPTAaHIYHUX PEYOBHH, 3aIIPONNOHOBAHUX Yy SIKOCTI
cTalbu113aTOpIB  BIAOUIIOIOYUX PO3YMHIB MEPEKUCY BOAHIO, MpPaKTUUYHE
3aCTOCYBAaHHS 3HAXOHATh, B OCHOBHOMY, cuilikatu Hatpito (Na,O)y (SiOy)y.
3anexXHO BIJ CHJIIKATHO-JTYXXKHOTO MOAyJsi M (CHiBBIJHOIIEHHS CHJIIKATH
MaloTh pi3HUU ckiag. Tak, piake ckio Mae M = 2,5-3,3, a MeTacuiikar
(Na281039H20) - M=1.

) . SiO
CunikaTHO-TYKHUM MOYyJb M — Yol
XNa,O

HesBaxaroun Ha HEIOJNIKM CHJIIKAaTHOrO BHOLIIOBAHHA - 3JaTHICTD

yTBOPIOBAaTH Ha TEXHOJOTIYHOMY YCTAaTKyBaHHI Ta Ha TKaHWHI B YyMOBax
B1101TI0OBaHHSI HEPO3UUHHI TBEP/l MOJIMEpPHI OCaJih, CUJIKAT HATPII0 HE Mae
KOHKYPEHTIB MO CTa0LI3yI04iil Ta eKOHOMIYHO-e(DEeKTUBHIN Mii. Y TOH ke yac
CUJIIKAT HATPII0 3JaTHUM MPOSIBIATH KaTaJITUYHY JiI0 HA PO3KJIaJaHHS
NEepPEeKUCy, 110 MPOTIKAE HE 3a paJAUKAJIbHO-JIAaHUIOTOBUMU MEXaHI3MH, a 4epes
MPOMIKHI TPOAYKTH (MEpOKCOCUIIKaTH HaTpito). OpHak cTabinizyroda ais
CUJIIKATy ICTOTHO IepeBa)kae HajJ KaTamiTuuHowo. CoJl Kanblilo W Mardito, 1o
OPUCYTHI y BOJl, BIAIrpalOTh pPOJb CTa0LII3aTOPIB MEPEKUCY BOJHIO U
OpUAYIIYIOTh KaTaJlTUYHY aKTHUBHICTh CHJIIKATy HATpilO, MEPEeBOASAYU HOTO B
COJI1 KaJbllil0 ¥ Marxio.

[Tomyk edekTuBHUX CTab1d13aTOPIB, IO HE BOJOAIIOTH HEIOJIKAMHU
CUJIIKaTy HaTpilo (YTBOPEHHS TBEpAMX OMNajAiB, HHU3bKa CcTabLII3yI0Ya
e(DEeKTUBHICTh Y BHUCOKOTEMIIEPATYpHUX CIocoOax BiJOLIIOBaHHS), MOKH HE
yBIHYABCS YCIHIXOM. 3 JTepaTypHUX J[AaHUX BIAOMO TPO MOKIJIMBOCTI
crabimizamii H,O, opraHiyHUMH CHOJyKaMH AIUKIIYHOI Ta TeTEPOIUKIIYHOI
Oynou [2]. [ns pocnimxkeHHs Oynu oOpaHi HAcTyHHI CHOJYKH: O-
METHINIPOiIoH, ctabiToH-2, OITAC.
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B xoxi mociKeHHS BCTAaHOBIICHO, 110 HAMEHTIIIE PO3KIIaJaHHS IEPEKUCY
BOJTHIO JIOCATA€EThCS P KOHIIEHTpallii cTabinizaropa ctabiToH-2 - 5 1/11,
crabimizatopa OITAC - 6 /1.

OTtpumaHi pe3yJbTaTy MPEJACTABICHI HA PUCYHKY 1.

KOHUEHT a0 A
1;: NepekKcy BOgHD, %

10

cTabiTon-2

Cnac

fes cTabinizaTopa

I:I T T T I I I
a 20 40 g0 g0 a0 120

1
210

1, xB.

Puc. 1. 3anexxkHicTh po3K/IaJaHHA PO3YUHIB NepeKHUCY BOIHIO
Bi/l TpUBaJIOCTi 30epiraHHs NpU ONTUMAJIbHIN KOHIeHTpalii ctadiiizaTopiB

TakuM YMHOM, BCTAHOBJIEHO, IO Kpalll pe3ydbTaTH IOCITAIOThCSA MPHU
BUKOPHUCTaHHI B SIKOCT1 cTabumizatopy - npemnapaty OIIAC y xounueHTpariii 6 r/m.
Horo 3acTocyBaHHs J03BOJISIE 3MEHIIMTH PO3KIIAJAHHS TIEPEKHUCY BOJHIO Uepe3
JBI TOOUHM Micig 1modatky BapiHHA 3 99,3 % no 16,07 %. BBeneHHs B po3uuH
MIEPEKNUCY BOAHIO CTa0ITOHY-2 KOHIEHTpaIi€o 4 1/1, J03BOJISIE CKOPOTHUTH
po3knananHs nepekucy depe3 1 roauny 3 98,1 % no 7,4 %, a depe3 2 roguHu
micisg moyatky BapiHHA 3 99,3 % 1o 8,6%, 1m0 0COOMMBO BaXIMBO B
TEXHOJOTIYHUNA yMOBax, TOMY IO MPOIEC OKHCHOTO BapiHHS TpuBae 1 roauHy.
3HIDKEHHSI CTYMEHA pO3KIAJaHHA TEPEKUCy BOJIHIO CBIAYUTH TPO BHCOKY
CTaOLII3yI04y 3J1aTHICTh CTA0ITOHY-2 1 J03BOJISIE BAKOPUCTATH HOTO AJIsi pO3pOOKH
pecypco30epirarourx TeXHOJIOT1H MiITOTOBKH JUISTHOT MUYKH.

Jliteparypa
1. Kpuuesckuii I'.E. Xumnueckass TEXHOJOTUSI TEKCTUIBHBIX MaTepHUAIIOB.
VYyeonuk s By3oB / I'.E. Kpuuesckuii, M.B. Kopuarun, A.B. Cenaxo — M.:
JlermopmobITH3AaT, 1985. — 640 C.
2. T'opmon H.b. CrnpaBo4HHMK MO XMMHYECKOW TEXHOJOTMU O0OpabOTKU
JBHSHBIX TKaHeu. — M.: Jlerkas unayctpus, 1973.
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VJIK 523.035.677
JOCJIIIKEHHSA BIIVIMBY ITPOLHECY AYBJIIOBAHHS
HA MIIHICTBH MAJIbTOBUX TKAHUH
A. A. CEHBKO, I'. C. IBELb, O. B. XACAHOBA
XMeNbHUIIbKUN HalllIOHAIBHUHN YHIBEPCUTET

BaxxnuBuMH 3aBIaHHSMH TPOIIECY MPOEKTYBAHHS 1 BUTOTOBJICHHS OJISTY €
MPOTHO3YBaHHS BJACTUBOCTEH IIBEWHOTO BHPOOY 1 KOMILJICKTYBaHHS IaKeTy
BUPOOY, 1110 3a0€3MeUyI0Th CTIMKICTh HOTO B €KCILTyaTarlii.

Crix 3a3HauMTH, IO SKICTh HIBEHHOrO0 BHUPOOY, HOTO 30BHINIHIN BUIISA 1
TEPMIH eKCIUTyaTallii 3aJIeKUTh HE TUTbKH BiJl Cy4aCHUX METO/IB KOHCTPYIOBaHHS 1
TexHoyorii oOpoOKM, ajie 1 BiJ SKOCTI MarepiadiB, SKI 3aCTOCOBYIOTH JIJIs
nyOJIIOBaHHS YaCTHH BUPOOY.

[lIBetini BupoOM MPEACTABISAIOTH CcO0OI  0OaraTromapoBy  CHCTEMY
TEKCTUJILHUX MaTepialliB, 3 €JHAHUX HUTKOBHUM, KJIEHOBUM ab0 KOMOIHOBAHUM
CIOCOOOM.

CporonHi uist HalaHHA (POPMOCTIMKOCTI OKPEMHM JIETAJIsAIM 1 By3JaM OJIAry
IIMPOKO BUKOPHUCTOBYIOTHCS TPOKIIAIKOBI MaTepiaii HA OCHOBI TKAHUH, HETKAHUX
1 TPUKOTAXKHUX TOJIOTEH 13 KJICHOBUM MOKPUTTSIM.

KpiM TOro, orpumanu MOMIMPEHHS MOJIMEPHI CITKM 1 TEPMOBOJIOKHHUCTI
noJioTHa (MaByTUHKH) Juist (pikcamii Gopmu 1 3akpiruieHHs 3pi3iB (3aKpIITUICHHS
3rMHIB HU3Y 1 00PTIB) BUPOOIB.

[lepcnekTUBHUM CHIOCOOOM HalaHHS (POPMOCTIMKOCTI € HAHECEHHS Ha
BUBOPOTHY CTOpPOHY Marepialy pIIKHX TMOJIMEPHUX TMOKPUTTIB Yy BUIVISAL
CYLIJIbHUX 200 MepepuBYaTHX TUTIBOK 13 HACTYITHUM iX 3aTBEPIHHSIM.

B mporieci BUTOTOBNIEHHS 1 €KCIUTyaTallli MBEHHOT0 BUPOOY, B TOMY YHUCII 1
i 4yac AyOJrOBaHHS, MOXJIHMBI BUIMAIKU MOIIKOIKEHHSA CTPYKTYpU MaTepiany i
3HIDKEHHS IOTO MIITHOCTI.

3 MeTor0 BHOOPY MPOKIAJKOBUX MaTepialiB Ta ONTUMAJIBHUX PEKUMIB
nyOJIIOBaHHS MaJbTOBUX TKAHUH OYJIM MPOBEACHI JOCTIIHKEHHS 110/I0 BU3HAYCHHS
3MIHU MIITHOCTI TKAaHUHU B MPOIECI TyOIFOBaHHS.

O06’exTOoM gocTipKeHHs 0ys10 00paHO HaIIBBOBHSHY MajJbTOBY TKAHHUHY 13
cupoBUHHUM ck1agioM 50% BoBHU Ta 50% IIE.

JlyOmoBaHHS TKaHWHU 31MCHIOBANIOCh Ha mpect GipMu «Jxyki» mnpu
PI3HUX pEeXKMMax TEeMIepaTypu Ta yacy MpecyBaHHS 3 BUKOPUCTAHHSM JBOX BH/IIB
KJICMOBUX MaTepiaiiB, a caMe:

1. nyOJeprH 3 TOYKOBUM OHOOIYHUM KJICHOBUM MOKPUTTAM (BUI KJICIO
— PACP3) —3pazoxk 1;
2. nyOJeprH 3 XAOTHMYHUM OJHOOIYHUM KJICHOBHM TIOKPHUTTSIM (BUJ

kiero — PA MVCH 37) — 3pa3ok 2.

Jnst gocniikeHHs: 0y10 oOpaHo JBa BapiaHTH TyOIIOBaHHS 3Pa3KiB:

1. mpu cranomy Ttucky (P= 3,2 arm) Ta wyaci (10 cex) i3 3MiHOIO
temriepatypHoro pexumy: 140°C, 160°C, 180°C.
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2. nipu ctainomy TUCKY (P= 3,2 atm) 1 Temnieparypi (160°C) 13 3MiHOI0O Yacy
npecyBanHs: 10 cek, 20 cek, 30 cek.

OmiHka BIUIMBY pPEXHMIB JIyOJIFOBaHHS Ha MIIHICTh JOCITIIKYBaHOT
MajgbTOBOI TKAHWHU OyJIa 37iHCHEHA EKCIIEPUMEHTALHUM ITUISIXOM.

Jlns omiHkM 3pa3kiB Oyjau 0OpaHi Takl XapaKTEPUCTUKH SK PO3pHUBAIBHE
HABAaHTAKCHHS Ta BUJOBKCHHS Ha MOMEHT pO3puBY. JlOCHITKEHHS TTPOBOIUIIOCH
3a CTaHJAPTHUM CTPHUII-METOJIOM 32 JIOTIOMOT0I0 po3puBHOI Mariau PT-250 M [1].

OtpumaHi pe3yJbTaTH TMOPIBHIOBAINCH 13 3HAYCHHSIMH  BiATMOBITHHX
XapaKTEPUCTHK ETAJTOHHOTO 3pa3ka, SKUM € He TpoayOJrOBaHUN 3pa30K
JOCITIKYBaHOT aJIbTOBOT TKAHUHHU.

Ta6auns 1 — XapakrepucTHKa 3MiHH MIITHOCTI IaKeTy MaTepiaJjiB

Temnepatypa npecysauss (C ) npu UYac npecyBanHs (ceK) IpH TeMIeparypi
Howmep 3paszka yaci npecyBanHs 10 cex npecyBanss 160°C
0 | 140 | 160 | 180 0 | 10 | 20 | 30
Po3puBanbHe HaBaHTaxeHHs, naH
3paszok 1 - 51,7 52,4 47,6 - 54,3 64,8 59,6
3pazok 2 - 56,2 - 457 51,1 42,5
ETanmonnnii 3pa3ox 45,3 - - - 45,3 - - -
BuoBKeHHSI HA MOMEHT PO3PUBY, MM

3pazok 1 - 24 23 33,4 — 24 20,5 21,5
3pasok 2 - 22 20,5 31 — 25 21,5 32,2
ETanonnuii 3pa3ok 34 — — — 34 — — —

AHani3 pe3ysbTaTiB JOCHIIKEHHS NOKa3aB, M0 MOKa3HUKHA TeMIEepaTypH i
qacy 3/1MCHIOIOTh BarOMUM BIUIMB Ha MIIHICTh «MAKETy» >KIHOYOTO MajibTa. Tak,
Ipyl BUKOPUCTaHHI SK TMEpHIOr0, TaK 1 JAPYroro BapiaHTy MPOKJIAJIKOBOTO
Martepiany, 13 3pOCTaHHSIM 3MIHHOTO (DaKTOpy NPECYBAHHS CIIOCTEPIraeTbes
30UTBIIIEHHST PO3PUBAIIBHOTO HABAHTAXXCHHS 3pa3KiB, Y TIOPIBHSIHHI 13 €TAJIOHHUM,
10 CBIIYUTH MPO MIJBUILEHHS MILIHOCTI «IIaKETY».

Cnig  3a3Ha4MTH, 10 OJHOYACHO 13 3POCTAHHSM  PO3PUBAIBLHOTO
HAaBaHTa)XCHHSA BIJMIYCHE 3MEHIICHHS BUJOBXKEHHS Ha MOMEHT pO3PUBY ¥y
MOPIBHSIHHI 3 €TaJOHHUM 3pa3koM. lle MOKHa MOSCHUTH THM, IO TiJ JIEI0
TeMIrepaTypy BiOYBA€ThCS MOBHE PO3ILIABICHHS KJICHO, IO 3allOBHIOE TTOPU MIXK
BOJIOKHamu. lle 30uibllye MILHICTE OCHOBHOIO MaTepialy, ajle 3MEHIIYE
PYXOMICTh CTPYKTYPHU MaTepiaiy.

OTxe, HA OCHOBI OTpUMaHUX AaHuX (Tabn. 1), MokHa 3pOOUTH BUCHOBOK,
mo ayomoBaHHS TnanbToBOi TKaHWHU (50% BoBHHM, 50% IIE) ommmm 13
3alpONOHOBAHUX BHILE MNPOKIAIKOBUX MarepianiB Ha mnpeci (ipmu «Jxyki»
JOTIUTHHO 3/IIMCHIOBATH TP THCKY 3,2 at™ 1 Temmepartypi 160°C mpotsrom 20 c.

Jliteparypa
1. ByzoB b.A. MarepuanoBeqeHue B MPOU3BOJICTBE W3ICIUN JIETKOM
MPOMBINJICHHOCTH (IIBEHHOE NPOU3BOJCTBO): YUYEHHMK IS CTy[A. BBICHI. y4eo.
3aBenennii / b.A. by3os, H.JI. AnsimenkoBa; non. pea. b.A. by3osa. — 4-e u3n.,
ucnp. — M.: U3narensckuid neHTp «Akagemusi», 2010. — 448 c.
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VK 687.112
AHAJIN3 CBOUCTB TEKCTUJIbHBIX MATEPUAJIOB
JJA OAEXK bl CHEIIMAJIBHOI'O HABHAYEHUSA
A. N. MYXAMETXAHOBA, U. 1. CUPA30OBA,
n. K. BOﬁMAMAI[OB, JI. H. ABYTAJIMIIOBA
KazaHckuii HaIlMOHAIBLHBIM UCCIIC0BATEIILCKUN
TEXHOJIOTUYECKU YHUBEPCUTET

PaGouass u cnopTuBHas OAEKIa W3TOTABIMBAIOTCS U3 MaTEpPHANIOB,
MMEIOIIUX HATypaIbHbIM, CMECOBOM M CUHTETUYECKUNA BOJIOKHUCTBIM COCTaB. [Ipu
NPOCKTUPOBAHUM OJICK[bl CIENHUATBHOTO Ha3HAYeHUs HEO0OXOAMMO IPOBECTH
aHanu3 CBOWCTB MarepuasioB [l, 2]. Pa3mepHble XapaKTEpUCTUKU MaTEpPHUAJIOB
OKa3bIBAIOT  BJIUSHHME Ha  pa3pabOTKy KOHCTPYKTHBHO-TEXHOJOTHUYECKOTO
pemrenus [3].

Metozapl UcclieIoBaHNUST MAaTEPUAJIOB JJIs IIBEUHBIX U3JEIUN ONPEIEIICHbl U
OTKCaHbl B COOTBETCTBYIOIIMX HOPMATUBHBIX JIOKyMeHTax. B paboTe ucnosb3oBan
METOJ] aHajgu3a ¢ TpaduyecKuM OTOOpaKEHUEM pa3sMEPHBIX XapaKTEPUCTUK
MaTepualioB Jjisl pabouel U crenoaexasl (puc. 1,2). s pa3MeTKu U u3MepeHus
mpo0 MCIOJIb30Bajach MeTaJIMdeckas uaMeputenbHas auHeiika (TOCT 427-75).
[IpoObr pazmepom 100x100 MM B3BemmBanuch ¢ norpemHocteio 0,01 T Ha
nabopatopHbix 37eKkTpoHHBIX Becax ([COCT 938.13-70). TommuHa u3Mepsuiach
cornmacio 'OCT 11358-89 mpm momomu TtommmuHoMepa TP25-100 ¢ meHoit
nenenus 0,1 Mmm.
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Puc. 1. CpaBHeHHe TeKCTHJIBHBIX MATEPHAJIOB MO0 MOBEPXHOCTHOI MJIOTHOCTH:
1 - Tomboii, 2 - IIpembep Standard 250, 3 - Ctumyun-240, 4 - I'pera, 5- baaruka, 6- Temn-1
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Puc. 2. CpaBHeHue MaTepHaI0B MO TOJIIUHE (IOSICHEHUS B TEKCTE)

PaccMOTpeHbl CTpyKTypHBIE XapaKTEpUCTHKHU IIECTH 00pa3li0B MaTEpPUAJIOB
Cap’KE€BOr0 MEPEIIETEHUS, TPEAHA3HAYEHHBIX JUIsI IPOU3BOJICTBA CIELUAIBHON U
paboueit opexnpl: 1) Tomb6oit (67% 113, 33% XJI), 2) Ilpembep Standard 250
(35% 113, 65% XJI), 3) Ctumyn-240 (33% 113, 67% XIJI), 4) I'peta (49% 113,
51% XJI), 5) bantuka (100% XJI) u 6) TEMII-1(49% 113, 51% XJI).

[IponenmanHbplil  CPaBHUTEIBHBIM  aHAM3  Pa3MEPHBIX  XAPAKTEPUCTUK
MaTepHaJIOB ISl CIEHOACK bl (HUPMBI-NIPOU3BOIUTENS «HallKOBCKUIT TEKCTUIIB)
(Poccust) mo3Bosimsi BbIOpaTh Matepuasl JjIsi U3TOTOBJIEHUS pabodeil OMEXKIIbl,
3alMIaoned or olumux 3arps3HeHuil. Oto TKaHb IIpembep Standard 250,
KOTOpasi UMEET CAMYIO BBICOKYIO IIOBEPXHOCTHYIO IJIOTHOCTB IIPU CaMOU MEHBIIIEH
TOJIIMHE MaTepuasa o CPaBHEHUIO C IPYTUMHU PACCMATPUBAEMBIMU TKAHSIMH.

Jlureparypa

1. byzoB b. A. MarepuanoBeaeHue B TPOU3BOJCTBE H3ACIHI JIETKOU
MPOMBIIUIEHHOCTH (IIBEHHOE MPOU3BOACTBO): YUEOHUK ISl CTYI. BbICHI. y4eO.
3aBenenuit/b.A. by3os, H.JI. AnsimenkoBa, Iloxa. pean. B.A. Bby3zoBa — M.:
«3narenbekuid HeHTp «Akagemus», 2004. — 448 c.

2. by3oB b. A. VYmnpaBneHue KayeCcTBOM NPOAYKUUU. TeXHUUECKUN
periiaMeHT, cTaHjgapTh3anus W cepTugukanus: yued. mocodbue s By30B /
b. A. by3oB — M.: Akagemust, 2006. — 176 c.

3. ®atkymnuna P. P., HoBuuyros U. A. Tlonbop maTepuana moIuMepHOTo
COoCTaBa TMpPH TMPOCKTUPOBAHHWH KHWJIETa PaOOTHUKA CTPAXxOBOW KOMMAHWUU //
Bectnuk Kazanckoro trexnonorndeckoro yuusepcutera. — T. 20, Ne 16. — 2017. —
C. 72-174.
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VIIK 687/62.03
JOCJIILIKEHHSA CTIUKOCTI KOJIbOPY
KOCTIOMHOI TKAHUHH BIJ] TEPTSA
O. C.3ACOPHOB, I'. M. MUCEYKO
XMENbHUIIbKUN HalllOHAIBHUHN YHIBEPCUTET

JocnimkeHb CTIMKOCT1 KOJIbOPY KOCTIOMHOI TKaHWHH apT. 76538 Bia TepTs B
JiTepatypl He BusBiIeHO. IIpoTe, CTIHKICTH KOIbOPY € MyXKE BaKIUBOIO
XapaKTEPUCTHKOIO, sIKa 3a0e3medye SIKICThb OMATY, OCOOJIMBO SIKIIO II€ OJST
MOBCSIKICHHOTO TMPU3HAYEHHS JO SKOrOo BIJHOCATH 4YOJIOBIYI IITaHH. Tomy,
HEOOX1THO TIPOBECTH JOCIIIKEHHS CTIMKOCTI KOJIhOPY TKaHUHU apT. 76538 3 sikoi
BUT'OTOBJICHI YOJIOBIY1 IITAHH.

TepTst TKaHUHU TPOBOJUIIOCH HA TOOMPAllbOBAHOMY aBTopaMu npuiaai MT-
197. Ogun 1uKI TEepTA BMINIYE JECATh MEPEMIIIEHb BIEpeA-Ha3al y MpUiial.
KinpkicTh MUKITIB TEPTS MK JOCIKEHHAMH m'sTh (ToOTO, 5, 10, 15, 20, 25, 30,
35, 40, 45, 50). Ockunbku mpobu TkanuHu apt. 76538, micas 30 1 35 nukiiB TepTs
Maii’)keé HEMOJKJIMBO PO3PI3HUTH OPraHOJIENITUYHO, TO MOTPIOHO BUKOPHUCTATH
00'€eKTUBHY METOJUKY JJI JOCHIIKEHHS CTIMKOCTI KOJbopy Bia TepTsa. Came ToMy,
OIIIHKY CTIHKOCTI 3a0apBJICHHS KOCTIOMHO1 TKAaHUHH TIPOBOJIMIIA 3 BUKOPUCTAHHSIM

ONTHKO-CKaHYIYOT0 MPUCTPOIO (CKaHEpa), PUCYHOK 1.

T = et
& =t e ]

[ —

Puc. 1. Konisi ekpana 3 BipTya/jibHOI P000I0 KOCTIOMHOI
TKAHUHH apT. 76538 micjis qecATH HUKJIIB TepTH

[Ipote, HaBITH TOPIBHSIHHS OTPUMAHMX 300paXEHb BIPTYaTbHUX TIPOO
MIATBEPKYE, IO 3MIHA KOJBOPY HE MOXE€ OyTH CHpHUUHSTA OPraHOJIEHTHYHO.
Tomy, momanbIe MOCHIKEHHS TPOBOSATH, BUKOPUCTOBYIOuM mporpamy GIMP
3TiTHO aBTOPChKOi metomuku [1, 2]. Jlns doro (3rifHO METOMMKH) TMOCIHIIOBHO
BUKOHYIOTh HACTYIHI Ali: aKTUBI3YIOTh rpadiunuii pegakrop GIMP; akTuBI3yI0TH
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OMLII0 OCHOBHOTO MeHI0 “@aiin” 3 cmamardoro MeHr — onmito “OTKpbITh” 1
o0uparoTh 30€peKeHMi MiJ 4Yac CKaHyBaHHS (ailil, aKTHBI3YIOTh MIKTOTpamy
“ITunerka” B MeHIO “MHCTpyMEHTBHI” 1 BCTaHOBJIIOIOTH mpamopens “Bribopounoe
cpennee”; 0OMPaIOTh PO3MIp paaiycy Kypcopy iHcTpymeHTy “Tlumerka” (oOupanu
MaKCHUMaJbHUI); ABIYl (PIKCYIOUH KypCOp JIBOIO KHOIMKOIO MaHImyJasTopa “‘Mumia’
Ha Miclli 3MiHU KoJbopy Bif TepTs (10 pa3 Ha pi3HUX OIISHKAX); 3 CMaIar04uoro
MEHIO BH3Ha4alOTh 1H(OpMaIi0 Tpo 3MiHYy Koibopy (me: R- uepBonuit, G-
3esieHui, B- cuHiil).

n
D EN
-

/7 inpopmaunn 0 ynere
V90 vt Jhonppy iardarie, fubbu—

ol DO gyeg (W6 W6 -

o = e} ;‘,; - ' @ Sedin du it b4 Y—_n - Mueiha PSR e S ol & e 1
Puc.2. Konist ekpaHa 3 BIpTyaJbHOI0 IP000I0 KOCTIOMHOI TKAHUHU apT. 76538 Ha ocTaHHii
(hazi nocain:keHHs (mic/isi NepUIOTro HUKJIY TePTH)

JlocmimKeHHsT CTIMKOCT1 KOJIbOPY BIJl TePTS TKaHWHU apT. /6538 moka3zaso
pict Bcix mapametpiB RGB (pucyHok 3, Tabmuis 1).
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% 25
Z:‘ 20 ® R
2 —— lMNMonnHommnanbHas (R)
g5 15 e G
; — lNonuHomnasbHas (G)
& 10 e B
o]
§ 5 —— MonnHommnansHas (B)
&
E o
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uxnu Teprs, OIH.
Puc. 3. 3anexknocri 3Minu napamerpis RGB koabopy
KOCTIOMHOI TKAHUHHU apT. 76538

201



Pecypcosbepizaroui mexHonozii ne2xkoi, mexcmunsHoi i xapuoeoi npomucaoeocmi

Ta0nuus 1 — Illapamerpn RGB K0/1b0py KOCTIOMHOI TKAHUHH apT. 76538

KinpkicTh muKmiB [TapameTpu konbopy, oaH
TEpTs, OJH. R G B
0 17 15 20
5 19 17 21
10 21 18 21
15 22 19 22
20 22 19 22
25 23 20 23
30 23 20 23
35 23 20 24
40 24 21 24
45 25 21 24
50 25 21 24

[TapameTp R "epBoHMIT KOJIip 301IbIITYE CBOE 3HAUCHHS 3 17 10 25 OIUHHITL
(3 255 moxuBHX) TOOTO Ha 3,14%. [Tapametrp G — 3eneHuit Koip 30UTBIIYE CBOE
3HadyeHHs 3 15 mo 21 a6o Ha 2,35%. Ilapamerp B — cuHiii kounip 3011bl1ye CBOE
3HaueHHs 3 20 go 24 nHa 1,56%. 3miHa BCiX mapaMeTpiB BiJOyBa€eTbCs
HepiBHOMIpHO. Haiibinbie 3MiHa mapameTpiB BCIX KOJBbOPIB BiJOYBA€ThCs Ha
nepmux 15 nuknax. B nmopanpiiomy 15 pi3HMIST 3MEHIIYETHCS. 3 YOrO0 MOKHA
3pOOMTH BUCHOBOK, 110 3a0apBJICHHS HANOUIbIIE BUTHPAETHCS HA MOYATKOBUX
cTajisax ekcruryararii. [T'sTaecsaT UMKIIB BUTUPaHHS BiANOBIIAIOTH I'SITU pOKaM
excrutyatarlii BupoOy. ToOTo 3a m'aTh pokiB TKaHWHA apT. 76538 BTpaTUTH KOJIIp
MEHIIIE YOTUPHOX BIICOTKIB. lle miATBepmKye SKICTh TKaHWUHU apt. 76538 1
rapaHTye, 1O MITaHU 30€pexyTh KOJIIP MPOTATOM IT'SITH POKIB €KCIUTyaTallli.

Jlitreparypa
1. 3acoproB O.C. Po3poOka MeToay 1 OIlIHKA TETI03aXUCHUX BJIACTUBOCTEH
MaTepiajiB g CHeUoAsTY: IuC. .. KaHna. TexH. Hayk: 05.02.01 / 3acopnoB
Onekcanap CepriitoBuu. - Xm., 2004. — 261 c.
2. 3acopuoBa 1.0. Po3poOka mporiecy 03100J7€HHS BUIIUBKOI KIHOYUX
KOCTIOMIB 3 ypaxyBaHHSM YKPaiHCHKUX HAPOJIHUX TPAJHUIINA: JWC. ... KAaHI. TEXH.
Hayk: 05.18.19 / 3acopnoBa Ipuna OnekcanapiBa. - XMm., 2012. — 205 c.
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VJIK 687.1
MOIAEJIIOBAHHSA ®OPMMU KIHOYOTI'O O4ATY
3ACOBOM PO3I'OPTOK
T. I1. IHOITIHA
VYkpaiHchKa 1HKEHEePHO-TIeJJaroriyHa akaaeMis

XKinouuit onAr, sIKUi BUTOTOBIIAETHCS 13 CYYaCHUX TEKCTHIIBHUX MaTepiaiB,
TaKUX SK INTYy4YHl LIKIPH, TKAHWHA 3 IUIIBKOBUM TMOKPHUTTSM, Marepianu 3
BOJIOBIAIMITOBXYBAJIBHAM TIPOCOYCHHSIM, TKAHWMHM 3 XIMIYHUX BOJIOKOH €
3aTpeOyBaHUM, MOTPIOHUM TOBAPOM Ta 3aMOPYKOIO YCHIXY MiJMPUEMCTBA JIETKOT
MPOMUCIIOBOCTI. AJle 3HAYHOi yBaru mnorpedye MUTaHHS 3ac00iB MOJEIIOBAHHS
dbopMu onAry 3 JaHMX MarepiajiB, TOMY IO 3aCTOCOBYETBCS KOPCTKI,
HEIJIaCTUYHI TOJIOTHA, 10 BUKIIOYAIOTH BOJOTO-TEIUIOBY OOpoOKy. OTxe st
BUPIIIEHHS LbOIO IHUTAaHHS B TPOEKTYBaHHS OJSTy 3aCTOCOBYETbCA 3aciOd
PO3TrOPTOK ISl MOJIETIOBAHHS (POPMHU KiHOUOTO OAATY [3].

MeTon pO3ropToK 3aCTOCOBYETHCS IMPU CTBOPEHHI OJASrYy 3 Cy4YacHUX
TEKCTHJIBHUX MaTepiaiiB, sKI MalOTh MIHIMaJbHY PO3TSKUMICTh. ToMmy TMpu
CTBOPEHHI OJSTY 3 HUX MepeadavyaroTh OUTbIINI MPUITYCK HA CBOOOAY OOJSTaHHS.
Croci0 po3ropTkH € MPOMIKHOIO CXOAMHKOIO MIK CIIOCOOOM CTBOPEHHS (POpMU 3
L1JIOT0 MaTepiany 1 JOPMOYTBOPEHHS HUISIXOM PO3KPOIO 3a AOMOMOTOIO JIEKaJl.

[TpunatMoM cTBOpeHHS (GOPMHU 3 OKPEMHX E€JIEMEHTIB € BU3HAYCHHS 4Yncia
pO3TallyBaHHs Ta HANPSMKH IIBIB, 32 SKUMH €JIEMEHTH-JIeKala 00'€IHYIOThCSA B
enuae 1ne. Ilpu 1poMy IIBaM Haga€TbCcsi KOHCTPYKTHBHE Ta JIEKOpPATHBHE
3HAYEHHsS: BOHU TOBMHHI OYTH UITKMMH, T€OMETPUYHO KPAaCHUBUMH, WICHYBaTH
birypy B rapmoHiiiHux BigHOocuHaX. [IIBM 0OOB'SI3KOBO MOBUHHI MPOXOAUTH IO
BUCTYNAIOUMX TOYKaxX Tia. [apMOHIS CHIyeTy BH3HAYA€THCA TapMOHIEIO
JIEKaTbHUX TTOBEPXOHB, KOH(DIryparliii, ooMexxenux mBamu. [Ipu nibomy JiHIT 1IBIB
1 KoH(pirypalii ¢pparMeHTIB MOBEPXHI MIAKOPSIOTHCS PUTMIYHOMY TOPSJIKY, IO
YTBOPIOE CBOTO POY CITKY WIEHYBaHb [ 1].

MopemntoBanHsl (OpPMH KIHOUOTO OJISATY 3aCO00M PO3TOPTOK BiOYBAETHCS B
NEBHIM MOCTI0BHOCTI.

[Touatkom ii € poOouuit ecki3, J1¢ BU3HAYAETHCA (YHKIlS KOCTIOMA,
Martepiana, acOpTUMEHTHA MPUHAJEKHICTb, XYyHOXKHbO-OOpa3HUU 3MICT, LIO
BHU3Hauya€e 00pa3 JIFOJUHU 1 CBOEPITHICTh TEXHIYHOI CTPYKTYPH.

Ha nanwmii ecki3 HaHOCATHCS JIiHII WIEHYBaHb; [0 HbOMY 3HaXOSATh MOI10H1
reoMeTpuyHi Qirypu, siki wienytooTb (opmy. llomyk uncna 1 BeIUYuH MOAIOHUX
Gbiryp, a TaK0X HAMPSMKIB JHINA, KOHTPOIIOETHCS BU3HAYAIBHIUMH OCSIMH CUMETPIi
- IICHTPAJIBLHOIO BICCIO PITYPH 1 BICCIO PYK 1 TIJICUEH.

Ili minil € BuUXimHMUMH TpH TOOYI0BI po3ropTok ¢opmu. [loBTOpeHHS
KOXXHOTO (hparMeHTa YICHYBaHHS BEIMKOI (popmMu BiIOYyBA€THCSA 32 JOIMOMOTOIO
JIPYTOPSIIHUX, MICIIEBUX OCeil cumeTpii. SIk mpaBumiio, I OTPUMaHHS PO3TOPTOK
BUKOPHCTOBYETHCS €JIEMEHTapHa reoMeTpuyHa (irypa — TpUKyTHUK. DOpMalIbHO
TPUKYTHUK MOXHA BHUSBUTH 1 B cXeMl OyJIOBUM JIOJUHU (PIBHOCTOPOHHIM
TPUKYTHUK, YTBOPEHHUH JIHISMH, 110 3'€IHYIOTH SIPEMHY BHUPI3KY 1 BHILI TOYKH
rpyneit). IlomiOHMIT 10 HBOTO TPUKYTHHK TepeOyBae MiX KpalWHIMH TOYKAMH
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ieyeld 1 LEHTPOM TIpynaei. 3arajJbHOI CXEMOKO BJAacTHBa TPUKYTHa OCHOBA
yrBOopeHHs. [Ipu moOya0B1 pPO3rOPTOK BUKOPUCTOBYETHCS MPUHIIUAIT MOAYIBHOCTI,
moOy/I0BaHOMY Ha KPaTHOCTI 3MICTY BUX1IHOI (pirypu. UKCIIO MIBIB 3aJI€KUTh BiJ
MaTepiany 1 Bii 3aayMy KoHCTpykTopa. CkiajHa MJIacTUYHA OpraHizaiis Tija
JIOJIMHU BHMAara€ B pPsJl BUIAJAKIB BIJICTYIY BiJI >KOPCTKOTO TeOMETpI3MYy B
OKpeMHX JUISHKaX (opMHU OASITY — B MICIl 3'€THAHHS OKaTa pyKaBa 3 MPOUMOI0,
Ha JUISHII [U1e4a, Ha JIiH1T TOPJIOBUHM, MPU MOOYA0BI JIiHIH TOJIOBHOTO YoOopy [2].

AbGpuc cxemu MICTUTh B €001 JB1 YiIbHI TOCTAaTi — TPUKYTHHUK 1
YOTUPUKYTHUK (Tpareito), BUTSITHYTUX 0 BEpTHUKAT. [HIIMMH clIOBamMH, Tepea
HAMHU JIBa TEOMETPUYHUX MpooOpasy ¢GopMU OnATy 31 MITYYHUX MIKIp abo
no/i0HUX M MaTepiamiB; B Mexax MmpooOpa3iB Moke mepedyBaTh ONTUMAIbHUIM
BapiaHT CUIYyEeTHUX (OpPMHU.

3aciIyroByloTh yBaru BEpPTHUKaJi, TOPU3OHTAJl Ta JiaroHali, 4JEHOBaH1
roJIOBHI (OpMHU, SIKI TPOXOJATH Uepe3 TOPU3OHTAIbHI KOHCTPYKTHBHI TOSICH
¢irypu. IlpoBigHi BepTHKai 3'€IHYIOTh TAKOK aHATOMIYHI TOYKH, SIK HIKHIN
PIBEHb TOJIOBH Ha XpeOETHOMY CTOBII, KpaifHI TOYKH TUICUOBUX, CYTJI001B, [ICHTPU
IPYAHUX 3aJ103, MYTNOK, TOYKA, M0 MO3HAYA€E MOJOBUHY 3pOCTaHHs (Irypu, TOUKH
CTETHOBUX KICTOK.

OOmexxeHl UMMHU TOYKaMH TOoAI0HI (Irypd OpraHiyHO TOB's3aHl 3
PUPOAHOTO MPOIMOPIINHICTIO (IrypU 1 MICTSATh B OCHOBI KJIaCHYHY TapMOHINHY
ocHOBY. [IpomopuiiiHi CHIBBIIHOIIEHHS YacTUH MOXYTbh OyTH 3aroCTpEHHMH,
OLIBbIN AUHAMIYHUMHU 200, HABIIAKH, OLIBII CHOKIHHHUMH, CTAaTUYHHMH. 3aJICIKHO
B1J 3aaymMy (OpMy MOXKYTh OyAyBaTh a00 BEPTHKAJl 1 TOPU3OHTAII, a00 TUIBKH
BEpTUKaNl ab0 TUIBKM TOPU30HTAM. Y KOHCTPYKIi MOXYTh HepeBakaTH
JlaroHajibHI CUMETPUYH1 00 aCUMETPHUYHI YICHYBAHHS.

IcHye MOXIMBICTP OOMpaTH 1 YHCIO YJIEHYBaHHS, I1X KOMIIO3MIIIIO.
TBopuicTh, fKa po3mouyara 3 MaJOHKA CHIyeTy (OpMH, MEPEXOJUTh Y IPYTY
cTazito, O6araTy BaplaHTHUMHM JIHIWHUMU YJICHYBAaHHSIMH, 10 € HAWBaKIUBIIIOO
PEe3yJIbTaTUBHOIO JIAHKOIO 30aradyeHHs 30BHIITHLOTO BUTJISATY BUPoOiB [1].

OTXe, OIIHIOIYM METOJ] PO3TOPTKHM B TIPOIECl MOJACNIOBaHHA (popmu
KIHOYOTO OJISITY, MOXKEMO 3pOOUTH BHCHOBOK MPO MPAKTHUYHICTH, TOYHICTH,
T€OMETPUYHY YITKICTh Ta CIEIU(PIYHICTH TaHOTO METO.LY.
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1 XapyoBa MPOMHUCIIOBICTh, 1982. — 184 c.

2. borymko O.A. I'eomerpis noepxons oasry / O.A. borymxko, B.I
ManunoBcekuii, A.€. CBarkina — K.: Ocsita Ykpainu, 2012. — 188 c.

3. OproHomuka u aAu3aiH. [IpoekTupoBaHUE COBPEMEHHBIX BHJIOB
onexnpl: YueOHoe mocoome. / M.B. Komocmmuenko, JI.M. 3yOkopa, K.JL
ITamkeswnuy, T.A. ITonpka, H.B. Ocranenko, 11.B. Bacunsesa, E.B. Konocanuenko.
— K.: IIIT «<HBII «IIpodu», 2014. — 386 c.
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YK 677.047.622.112.2
KIIACUDPIKAIIA ®AKTOPIB, 1110 BINIMBAIOTH HA
®OPMYBAJIBHI BJIACTUBOCTI TEKCTUJIBHUX MATEPIAJIIB
M. O. KYILIEBCbKHH
XMeNbHUAIIPKUHN HAI[IOHATHHUN YHIBEPCUTET

®opMyBaHHA € CKJIQJHUM IPOLIECOM, METOIO SIKOTO € HE TUIbKM YTBOPEHHS
npocTopoBoi Qopmu, ane 1 ii crilike 3akpimuieHHsa. [Ipu ¢opmyBanH1 00'eMHa
dbopMa CTBOPIOETHCS 3a paxyHOK JedopMyBaHHS IUIOCKOTO Marepiamry, TOOTO
JIOKaJIbHOI 3MIHM TIEPBICHUX F€OMETPUUHUX PO3MIPIB MOro Ha OKpEeMHX IJISTHKAX
netaii BupoOy. [Ipoiec hopmMyBaHHS € TOCUTH CKIATHUM 1 3aJIEKUTh Bijl Oararbox
YUHHUKIB. 3HaYHE MICIIEe Cepe/l HUX MOCIaf0Th BIACTUBOCTI CAaMOTO MaTepiaiy.

Cepen omnepaimiii mnporecy GOpPMOTBOPEHHS 3HAYHE MICIE 3ailMalOTh
onepauii (opMyBaHHS, TOOTO CTBOPEHHA HPOCTOPOBOI (OpMH. 3 TOYKU 30pYy
SIKOCT1 IIIBEHHOT0 BUPOOY B IIIJIOMY, MOYKHA CKa3aTH, IO orepailii ¢opMyBaHHS €
JOMIHYIOUMMH B CUJTy THX NMPUYHUH, IO TITI00Y0Ba JIOAUHU OMKUCYETHCS KPUBUMU
JpYyroro Ta TpPeThOro mnopsaky. He 3aBxaum Takl KpHUBOJIIHIMNHI TOBEPXHI
MMOKPUBAIOTHCS TEKCTHJILHUMH MaTepialaMHi 3a PaxXyHOK KOHCTPYKTHBHUX JiHIN
(BUTOYOK, 1IBiB, pesibediB Tomo). Taka 3a71a4a 4acTo BUPIIIYETHCS 3a JOIOMOTOFO
came omepauii QopmyBanHsA. i1 OTpUMaHHS TEBHHUX MPOCTOPOBHUX (HoOpM
TEKCTHJIbHUA Matepianl HeoOxiqHo nedopmyBaTH. BHKOpUCTOBYHOYHM pi3HI
ciocobu ¢dopmyBaHHS (CTaTUYHE, IMKIIYHE, BIAUEHTPOBE) Qopma MOXKe
YTBOPIOBATHCS IBOMA ITUISIXaMH:

1. 3a paxyHOK IiHIMHMX 3MIH $K €JEMEHTIB ,,TOHKOI Tak 1 ,Ipy0oi”
CTPYKTYP — BUIIPABIIEHHS BOJIOKOH B MPSIKI B LIJIOMY;

2. 3mian KoHiryparii ,,rpy6oi” CTpYKTYpH — 3MiHa CITBOBUX KYTiB MiX
CHUCTEMaMU HUTOK OCHOBH 1 MITKAHHS.

[lepmmii BapiaHT Mae 3HAYHUN HEAOJIK - pellakCaliiHUN Tpouec, KU B
KIHIIEBOMY pe3yJIbTaTli MPU3BOJUTH O 3MIHM (OPMU B HYaci 1 TOMY B I[bOMY
BapiaHTI HE ICHYE cTaja ¢hopma.

Jpyruil BapiaHT € IOCKOHAJIMM 1 3a0e3neuye CTiiiky aedopmarliio, sika €
HE3MIHOIO B Yaci.

He3Baxatoun Ha IOCUTH BEIMKE DPO3MAITTA (PakTyp TKaHWH, yCi BOHU
noOy70BaH1 3a OJHUM TPHWHIIMIIOM 1 TPU OTWHAHHI KPUBUX IOBEPXOHb i
BIUTMBOM 3OBHIIIHIX CWJI 37aTHI NpUHAMATH BUTJIAN MapaneorpaMmiB, TOOTO
3MIHIOBaTH KYT MIX CHCTEMaMd HHUTOK O0€3 3MIHM JIOBXKMHU CTOpIH. A
nedopmMairisi, OTpuMaHa 3a pPaxyHOK 3MiHHM CITBOBUX KYTiB, € HAHMOUIBII CTIMKOIO

(puc. 1).
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Puc.1 — 3mina KyTa Mizk cucTeMaMu HUTOK
Bukopuctanas 1poro cnoco0y GopMOTBOPEHHSI OJATY MOYAIOCs 3 MOSIBOIO

TKaHUX MaTepiaiB.

[lepmii  TeopeTWyHl JOCHIDKEHHS, TMpoBeneHl akaaemikom II.  JL
YeOuiieBuM, Moka3ail MOXKIMBICTh OJIATaHHS KPUBUX IMOBEPXOHb OOOJIOHKAMH 3
MarepiaiiB ciT4acToi CTpyKTypu. [Ipy iboMy BIH BUXOAUB 3 HACTYITHUX YMOB:

1. Tlpu opsiraHHiI MOBEPXHI TKAHWHOIO ii HUTKH 3TMHAIOTHCS, 30€pirarouu
NEPBICHY JOBXKHHY, a KYTH MIX HHUTKAMU OCHOBU 1 MITKaHHS 3MIHIOIOTHCS
3aJIeKHO B1J] HAMPSIMKY 3yCHJIb.

2. Jlnsa 3abe3rmedeHHsT pIBHOBArk CHUI, IO JIIOTh Ha TKAHWUHY, sIKa 00JIATae
MOBEPXHIO, 11 HUTKMA MOBUHHI PO3TAIIOBYBATHUCS MO HAWKOPOTIIUX T'€OAE3UYHUX
JHIAX TOBEPXHI.

OpnHak, He BCl TKAHUHU OJIHAKOBO MOKYTh YTBOpIOBaTH 00'eMHy (opmy. Lle
3aJIeKUTh B1Jl iX OPMYBAJIbHUX BIACTUBOCTEH.

AJKe, TEeKCTWIbHHI Martepiajg — 1€ CKJIaJlHa CUCTEMa, L0 SBISIE COOOIO
HIUTBHO TEPEIUIETeHY MEpEeXy MPUPOJHUX a00 IMITYYHUX BOJIOKOH (HUTOK abo
npspki). Tomy, mpu ¢opMmyBaHHI CHifi BpaxoByBaTH, II0 Ha (OpMyBaJbHY
3laTHICTh MaTepialy B IIUJIOMy BIUIMBA€ 1 TOBEIHKA BOJIOKOH Ta HHUTOK
TEKCTHJILHOTO MaTepiaity ImpH iX HaBaHTaKEHHI Ta Jedopmariii.

[3 Bumie cka3zaHOTO BUILIMBAE, 110 (POPMYBaHHA 3aBKIU TICHO MOB'SI3aHE 3
nedopmaitiero TKaHuHU. [Ipy IbOMYy BHHHKaIOTh 3MIHM B CTPYKTYpl Marepiaiy,
neOpMyIOThCSI HUTKH, 0 Beae 10 JAehOpMyBaHHS BOJIOKOH 1, SIK HACHIJIOK, 0
3MIH y  MOJIGKYJISIpHI ~ CTPYKTYpl BOJIOKHA:  MIDKMOJEKYJISIPHI  3B'SI3KH
MOCIA0IO0ThCH, MOPYILIYIOTHCS MaKpOMOJIEKYJIH, nehopMyIOThCS 1
MePEMIIIAIOTHCS.

Tomy, Ha QopMyBalbHY 37aTHICTh TKAaHWH BIUIMBAIOTh 1 BIJIACTHUBOCTI
BOJIOKOH, @ 0COOJIMBO: CHPOBHHHUM CKJIaJI BOJIOKOH; CHCTEMA iX TIPS TiHHS.

B nopaneiioMy, B 3a7€KHOCT1 Bil BIaCTUBOCTEM BOJIOKOH, & TaKOXX BHUMOT
70 OyJOBHU 1 BJACTUBOCTEH MpPsAKi, 3aCTOCOBYIOTHCSA Pi3HI TEXHOJOTIYHI MPOLIECH
nepepoOKr BOJIOKOH B MPSIIHHI 1 SIK Pe3yibTaT YTBOPEHHS HUTOK, 3 JOIOMOIOIO
MeperuieTeHh SKUX naiml  ¢gopMmyeThesi Marepian. Orox, Ha (HopmyBasbHI
BJIACTMBOCTI HUTOK BILJIMBAIOTH: BEJIMYMHA KPYTKHU; JiHIMHA T'YCTHHA; TOHUHA Ta
MOTIEPEYHUN J1aMeTp;

Ha ocHOBi JaHuX XapakTepUCTHK (OPMYIOTHCS PO3PUBHI XapaKTEPUCTUKHU
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HUTKH, 1110 TAKOK BIJIIFPalOTh BUHATKOBO BaXKJIMBY POJIb B Ipolieci AehopMyBaHHS
MaTepiay: MIIHICTh Ha PO3PUB MPHU PO3TATY; PO3PUBHA JOBKMHA; PO3PHUBHE
MIOJTOBKCHHSI.

Cnig BIAMITUTH, IO Ha OCHOBI YyCiX BHIIENEpEpaxOBaHUX BJIACTHBOCTEH
BOJIOKOH Ta HUTOK (DPOPMYIOThCSI BJIACTUBOCTI CAaMOT'0 MaTepiaidy, TOOTO yCi BOHH B
CYKYITHOCTI 3HAUHOI0 MipOI0 BIUIMBAIOTh Ha TNpolec (POpMyBaHHSI 00 €MHOI
npoctopoBoi ¢opmu. Jlanuii mepenik ¢akTopis, MO0 B 3HAYHIM Mipl BIUIMBAE Ha
dbopMyBaIbHY 3/IaTHICTh MaTepially CXeMaTHYHO 300pakeHO Ha PUCYHKY 2.

Kaacudikanis ¢pakropis, 0 BININBAIOTh
Ha (POPMOTBOPEHHS TEKCTHIbHUX MaTepiajiB

T—— -
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Puc. 2. Knacudikauis pakropis,o BIINBaOTH
Ha ()OPMOTBOPEHHS TEKCTHJIBHUX MaTepiajiB

OpHi€ro, 3 OCHOBHHMX BJIACTUBOCTEH TKAaHWH, IO BUKOPHCTOBYETHCS MPH
dbopmyBaHHI MIBEHHHX BUPOOIB, € PYXJUBICTh IX CITYACTOI CTPYKTYpH, SKa
YTBOPIOETHCSI CHUCTEMAaMHM HUTOK OCHOBM 1 yToKy. Citdyacta OyJoBa TKaHMHU
OOyMOBJIIOE YTBOPEHHSI 0arato 4YHMCeIbHHUX 3B’S3KiB. Bci 3B’s3kH, sIKi JiIOTHh B
Marepiaiai MOXKHA PpO3JIUIUTH Ha [JBl TPYyNH: 30BHIIIHI, SIKI BU3HAYaIOTh
0coOMBOCTI Oy/IOBM MaTepially Ta BHYTpIlIHI, SIKi BU3HA4YalOTh OYyJIOBY HHUTOK
(mpspki) 1 BosnokHa [1]. BrmmB Ha OymoBYy TKaHWMHHM BHM3HAYAETHCS B TIPOIIECI
TKAalITBA Ta 03/100JICHHS, SIKI BHOCSITh 3MIHH B CTPYKTYpPY TKaHUH.

OTo%X, BHUIITUMO OCHOBHI (DaKTOpH, SIKI BHU3HAYalOTh 30BHIIIHINA BUIJIS,
CTPYKTYpy Ta B MOJAJIBIIOMY BJIACTUBOCTI Martepiamy, Iie: BUJ, TOBIIMHA Ta
KUIBKICTh OCHOBHMX Ta HMTOK IIITKaHHS, JIIHIMHE 3alOBHEHHS; TOBEPXHEBE
3allOBHEHHS; TOBEPXHEBAa TYCTHMHA; TMOPHUCTICT, Marepiamy; KoOeQillieHT
3B’A3aHOCTI; BUJ] MIEPEIUIETEHHS; TYCTHHA,; OMOPHA OBEPXHsI MaTepiaiy.
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BinnoBigHO 10 CTpyKTypu Ta OyJAOBH TKaHUHU, (POPMYIOTHCS BIIACTUBOCTI
TeKCTWIbHHX MaTepianiB. Crig BUIIIUTH 3 OCHOBHI TPYIH BJIACTHBOCTEU
MaTepialiB, 0 B MOJAIBIIOMY BIUTMBAIOTh Ha (POPMYBaNIbHY 3/1aTHICTh TKAHUHU:

1. 'eoMeTpuyHi BIAaCTUBOCTI: TOBIIIMHA TKAHWUHU; Bara.

2. MexaHiyHl BJIACTMBOCTI: MIIIHICTh Ha PO3PHB; PO3PHUBHA JIOBXKMHA Ta
MOJIOBKECHHSI; )KOPCTKICTh Ha 3THH; JAparipyBaHHs; I[yTKICTb.

3. ®@i3u4HI BIIACTUBOCTI:

— TEIUIONPOBIIHICTb;
— TOBITPONPOHUKHICTB;
— MapONPOHUKHICTD;

— BOJIOTIPOHUKHICTb;

— BOJIOTPHUBKICTB;

— BOJIOTIOTJIMHAHHS.

Ha s3pathicte TkaHuHM 110 (GOpMyBaHHS Ta B MOAAIBIIOMY Ha
(bOPMOCTIHKICT, CYTTEBO BIUIMBAaE BHJA  03100J7¢HHA. Bigomwuit  cmocio
BUTOTOBJICHHS OJSTY 31 CTIMKMMH (popmMaMu, mpu oOpoOIl TKAaHUH CIELiaIbHUM
arpeToM Ta JBOCTOPOHHIN OJHOYACHINM KOHTAKTHIM Mii HA CTajli MONEPEeIHbOTO
BUCYIIIYBaHHsS. T00TO, B 3aJI€KHOCTI BiJ] BUAY 03/100JICHHS, TKAHUHU MAlOTh PI3HY
3laTHICTh 710 (opMyBaHHS, MO pi3HOMY OYAYTh B3a€EMOJISATA 3 BOJIOTOIO Ta
pearyBaTH Ha TEMIIEpaTypy poO0OYOro cepeoBHILA.

OTxe, 3aa1 MIABUILIEHHS SKOCTI Mpolecy (GOpMyBaHHS, a B pe3yibTari i
AKOCTI OTpUMaHOi 00’eMHOI (opMu JeTam I[MBEHHOro BHUPOOY, HEOOXITHO
BpaxoByBaTH yci (akTOpW, W10 BIUIMBAIOTh Ha (QOpMyBajIbHy 3AAaTHICTh
TEKCTWJIbHUX MaTepialiB.

Jliteparypa
1. by3oB b. A. MarepuanoBeneHne B NMPOU3BOJACTBE HU3IEINNA JIETKOH
npombinuieHHocTr / b. A. By3oB, H. JI. AnsiMenkoBa. — M. : 3naTenbckuid LEHTP
«Axanemus», 2004. — 448 c.
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Cexuia 4. Ilpoexmyeganns ma mexnono2isa 6u20moeneHHs KOMPOPMHO20 63ymms
YK 685
CHEIUAJIBHASI OBYBb C 3AIIIUTHOM MOJKJIAJIKOM I'OJIEHA 13
APAMUNHBIX BOJIOKOH
H. 1. MYXAMETXAHOB
KazaHckuii HallMOHAJIBbHBIN HCCIEA0BATEIbCKUN TEXHOIOTUYSCKUM
YHUBEPCUTET

Lenb: ycoBepIIeHCTBOBAaHUE MOJAETH OOYBU C MOMOIIBIO aHTHUIPOKOIbHON
MPOKJIAJIKA W3 HWHHOBAIIMOHHOTO KOMIIO3WIIMOHHOIO MaTepualia KeBjiap i
3alIUTBl HOI' BOCHHOCIYXKAIIMX W COTPYJHHKOB HWHBIX CHUJIOBBIX CTPYKTYp OT
MEXaHUYECKUX TTOBPEKICHUMN.

3ajgada: 3allUTa HWKHUX KOHEYHOCTEW YEJIOBEKA OT MEXaHHYECKUX
BO3JICCTBH, BJIary, 3arpsiI3HEHUI U JIp. IPU BBIIIOJIHEHUH padOT B CUIIOBOI cdepe
JESITEIbHOCTH U B YCIOBUSIX YPE3BbIUANHBIX CUTYAIIHM.

[Ipennaraercst pa3paboTKa U BHEAPEHHUE HOBOTO IMOAX0/a B UCIIOJIb30BAHUU
MaTepHaioB JJisi W3TOTOBJCHUS OOYBU BOCHHOCTYXKAIlUX, B HOBOM METOJE
KperieHuss Ha  Oepuax  MpokiIaakd  oOyBH, HUMEWIIEH  O0COOEHHOCTh
TpaHCPOPMHUPYEMOCTH, @ UMEHHO BO3MOKHOCTH CheMa M 3aMEHbI TPOKIaaAKu. s
W3TOTOBJICHUS KOHCTPYKTHBHO-TEXHOJIOTHYECKOTO y37a UCITOJIb3YETCS
WHHOBAIIMOHHBIN Marepuan KeBiaap. OH COCTOMT U3 MOJHUMEPHBIX BOJOKOH,
NPUIAIOMNX OOYBH CBOMCTBO CTOMKOCTH K MEXaHWYECKUM BO3ICHCTBHAM
BHEIIHEW cpenbl. 3alluTHAs JAETalb KPENUTCS 32 MOAKIAJAKOW HMEIOIIEH BHUI
KapMaHa ¢ O0KOBBIM YaCTUYHO 3aCTPOUYCHHBIM C IByX CTOPOH BXOJIOM.

[Ipennaraemblii  KOHCTPYKTHUBHBIM  3J€MEHT, OJyiarogapsi  CBOMCTBY
MPOYHOCTH, JIETKOCTM W TPaHC(HOPMUPYEMOCTH, CIHOCOOCTBYET YIIYUIIICHHIO
OKCIUTyaTallMOHHBIX CBOMCTB OOYBHM H, CJIEIOBATENbHO, YJIYYIIaeT KayeCTBO
OOMYHIMpPOBAHUS  BOCHHBIX WJIM  JPYIMX  CIYXKalllUX, CBSI3aHHBIX C
KCTPEMAIBHBIMU YCIIOBUSIMU OKPY’KArOIIEH Cpenbl; MOBbIIAET 3(PHEKTUBHOCTD
MpoBeJieHUsT paboT M OJHOBPEMEHHO OOecIeYrMBaeT OC30MaCHOCTh YEJIOBEKa B
TeYeHue paboyvero nepruoaa BpeMeHH.

[IpenyiaraemMbiii  KOHCTPYKTHUBHBIN 3JIEMEHT HE HW3MEHSET OOBIYHOTO
BHEIIIHETO BHAa OOYBH, HO CIOCOOCTBYET YJYYIICHHUIO JKCIUTyaTallMOHHBIX
CBOMCTB OOYyBH, T.€. OBBIIIAET 3aUIUTHBIE KayecTBa 00yBHU. ¥YopokaHue o0yBU
BCJICZICTBHE YCOBEPIICHCTBOBAHUS JeTalie OeplieB MyTeM BBEJCHUS 3allUTHOU
MPOKJIAJIKK COCTaBIIsACT mopsiaka 5 %.

[Ipennoxkena moaenb 00yBH, MpEACTaBIAIONIas COOOM My)KCKHE camoru
BCECE30HHOM HOCKM KJIEEMPOIIMBHOTO METOJA KPEIJIEHUS, C HAIIUTBIM TIyXUM
KJIAlaHOM M CUCTeMOM  ObIcTpoM IIHYpoBKH. IIpeumyinecTBoM  Takoi
KOHCTPYKLIMU SIBJISIETCS NPENATCTBUE MPOHUKHOBECHHIO BJIATW W3BHE, a C APYrou
CTOPOHBI —  oOecredeHue  OBICTpOM  cymkd. Jlas  3ammThl  TOJICHH
BOEHHOCIIY)KAIllero  mpejjaraerca  aeMndupyrom@as  IpOTUBOIPOKOJIbHAS
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MOJKJIaJIKa U3 MHHOBAIIMOHHOTO MOJIMMEPHOTO MaTepuaia KeBjiap, COCTOSIIErO U3
apaMUJIHBIX BOJIOKOH. 3al[UTHAs J€Talb KPEMUTCS 3a MOJKIAJIKON UMEIOIIEeH BU
KapMaHa ¢ O0OKOBBIM YaCTHYHO 3aCTPOUYEHHBIM C JABYX CTOPOH BXOJOM. 3allWTHAS
JIeTalb HE HYK/Ia€TCsl B TEXHUYECKOM 00CITyKUBaHUU.

[ToTeHIMaNnbHBIMU TOTPEOUTENAMH OOYBU C TIPOTHUBOIIPOKOJILHON JI€TaJIbIO
B o0Omactu OepueB SBISIOTCS BOCHHOCHTY)KAl[UE€ U CUJIOBBIE CTPYKTYPBHI.
[IpeumyiiecTBOM mnpenaaraeMoi pa3pabdOTKU SIBISETCSI €€ YHHUBEPCAIbHOCTH B
OTHOULIEHUU MOTPEOUTENs, T.K. Takasi 00yBb MOXET OBbITh BOCTpeOOBaHa JIPYyTUMHU
CTPYKTYpamu, CBA3aHHBIMH paOOTOM B AKCTPEMAIbHBIX YCIOBUSX OKPY’KarOIIeH
cpenbl: MUC, noxapHbIMU, Y9KOJIOTMYECKUMU U CAHUTAPHBIMU CITY>KOaMHU.

Jlureparypa
1. [lepenenkun K.E. Apmupyromue BOJOKHA U BOJIOKHHUCTHIC
MOJIMMEPHBIE KOMIO3UTHL: yueO. mocodue st By3oB 2009. — 380 ¢
2. MarepuanoBenenue B MIPOU3BOJICTBE 159 (05051 JIETKOU

IPOMBIIIICHHOCTH: YUeOHUK i CTy. Bbicil. YueO. 3aBeaenuit / A.Il. XKuxapes,
J.I'. IlerponaBnoBckuid. C.K.Ky3un, B.[IO.Mwumakos. — M.: Hzpmar. Llentp
«Axagemusy, 2004. — 442 c.

3. lapunioBa, I'.MI. OcoOEHHOCTM MCCIEIOBAaHUSA  IOJIUMEPHBIX
MaTepHaJIOB JIsi OCHOBHOTO KpEIUICHUs JeTaiel Bepxa W Hu3za o0ysu. / [.H.
[Napunosa, JI.JI. Hukutuna, T.B. XXykoBckas // Bectnuk Kazan. TexHoin. yH-Ta. -
2010. - Ne10. - C. 265-267.

4, I'OCT 4.11 -81 «Cucrema mnokaszarejieil KayecTBa MPOAYKIIHMH.
Koxa. HoMeHnkiiatypa nokasaresnein»

5. I'OCT 447-91 OOyBb M3 KOX XpPOMOBOTO AyOneHHS st
BOCHHOCHYKAIIUX. TeXHUUECKNE YCIOBUS

6. OO0yBb. HoBbie wMarepuansl [DaeKTpoHHBIH pecypc]. Pexum
nocryma http://www.dailytechinfo.org/military
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VJIK 685.34.013
OCOBJIMBOCTI IOBYAOBHU AHAJIITUYHUX MOI[E.JIEI71
INPOEKTYBAHHS B3YTTS
T. A. HAJOIITA
XMeNbHUIIBKUY HaIllOHAIbHUHN YHIBEPCUTET

OCHOBHHMM HaIpsIMKOM PO3BUTKY aBTOMAaTH30BaHOTO IIPOEKTYBaHHS B3YTTS €
po3poOKa aHANITUYHUX MOJENEH, KOTpl 03BOJIAIOTH MAaTEMATUYHO OIKCYBAaTH
HEOOX1/HI aOpucH Ta TIOBEPXHI 3 HACTYIMHOI TE€OMETPUYHOIO IMOOYIOBOIO.
[ToTy>kHuM 3acOo00M JOCIHITKEHHS TPOILIECIB CTBOPEHHS O3HAUYEHUX MOJETEH,
iHTeHCcU]IKaIll Ta MiJBUIEHHS MPOAYKTUBHOCTI € 1H(oOpMaliiiHe (KOMITIOTEpHE)
MOJICITIOBaHHs, sIKe 3a0e3redye OINepaTMBHUN PO3paxyHOK, aHami3, Tomo. Sk
BIJIOMO, MOJIeJIb — II€ YMOBHHUU O00'€KT IOCHIKEHHS, TOOTO MareplajibHE Yu
oOpa3He BIJOOpaXeHHsI peajbHOro 00'€kTa, MpoIecy MOoro (pyHKI[IOHYBaHHS B
KOHKpETHOMY cepefoBull [1]. B 3araapHOMYy BUIAIKy MOJENI MOAUISIIOTHCS Ha
¢13uuHi Ta MatemarnyHi. Bubip BuAy Ta cnocoOy MOJETIOBAHHS 3aJIEKUTh Bij
IIOCTAHOBKH 3aBJaHb JOCIIPKECHHS, TOIIOJOTTYHOI 1 MaTeMaTWYHOI CKJIAJHOCTI
MOjIeJIe, HEOOXIJIHICTIO peanizalii 0araTopiBHEBOTO MoJeItOBaHHA. TOYHICTH
3aCTOCYBaHHS ~ MOJeJed, KOTpl 3aJ0BOJBHSIOTH HEOOXIAHI  TEOMETPUYHI
XapaKTEepUCTUKU Ta BIACTUBOCTI, MEPII 32 BCE 3aJIEKUTh BlJ OOIPYHTOBAHOTO
BUOOpY IIMX Mojieliel Ta 00’ €KTY, IO HEOOX1THO OMUCATH.

OnHuM 3 OCHOBHHX €JIEMEHTIB MPOLECY MPOEKTYBaHHS B3YTTA € B3yTTE€BA
KOJIOJKA, KOTPa € OCHACTKOIO [Jis BUIOTOBIEHHS BUpoOY. Ii dopma 3MmiHIOETHCS
3aJIeKHO BlJ HEOOX1AHOro (acoHy, MOBHOTH, PO3MIPY Ta BUCOTH KaOiyka.
AHTpONIOMETpPUYHI JaHi npo GopMy 1 PO3MIPH CTOIHU 3 ypaxyBaHHSM il (1310J10Tii 1
O0lOMEXaHIKM HEOOXIHO NEPEeTBOPUTHM B NapamMeTpu KOJOJIKM 1 Ha iX OCHOBI
BU3HAYUTH a0PUCH KPUBOIIHIHHUX MMOBEPXOHb KOJIOJKHU.

[Ipy 1noOymoBI MporpaMHUX MOAYJIIB TAaKUX CHCTEM  HEOOXITHO
3aCTOCOBYBATM METOJM IHTETPYBAHHS BHXIJIHI NapamMeTpu B pealibHI a0dpHcH
neTaneil B3yTTs. bulblIicTh 3aKOPAOHHUX aBTOMAaTU30BAHUX CUCTEM MPOEKTYBAHHS
B3YTTS pO3po0sisiocs 0e3 ypaxyBaHHS MOXJIMBOCTI iX peanizallii Ha BITYU3HSIHUX
B3YTTEBUX MiANpueMcTBaxX. OCKIIBKH MPU peasti3allli BAMaratoTb ICTOTHUX BUTPAT,
0 pOOUTH 1X MPAKTUYHO HETPUIATHUMH JJIA 337a4 MOJEJIIOBAHHS B PEAIbHOMY
yaci. BUkopucTaHHs METOAIB, 1110 MalOTh BUCOKWN MOPSIIOK TOYHOCTI, MOB'sI3aHE
TaKOX 13 3HAUHUMH TPYAHOILAMHU PO3POOKH aBTOMATU30BAHOT'O MPOLIECY.

Tomy nansg  po3poOKM  OPOrpaMHUX  MOIYJIIB  aBTOMAaTHU30BaHOTO
Tr€OMETPUYHOIO OMNUCY KOJIOAKKM TMOTPIOHO OOIPYHTOBAHO PO3POOUTH TOUHY
MOJIENTb, 3 TOTPUMAHHIM LIJIOT0 KOMIUIEKCY YMOB. Ll Mozenb moBUHHA criupaTucs
Ta MICTUTH B €001 iH(MOpMAIlI0O MPO XapaKTEPUCTUKU TOBEPXHI, AKIEHTYIOUH
yBary Ha OCHOBHI aHAaTOMIYHI TOYKH CTOIMH, PO3PAXYHOK TEXHOJOTTYHOTO
oOaIHaHHs, OCKUIBKH 1€ CYTTEBO BIUIMBAE HA SIKICTb B3YTTS B MOJAJIBILIOMY.

OCHOBHY CKJQJHICTh TpU CTBOPEHHI MOJEJIEeH CKJIajgae po3podKa
aHATITUYHUX 1 (YHKIIOHAJBHUX CKJIAJOBUX, KOTPI BPaxOBYIOTb OCOOJHBOCTI
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BUPIIICHHST TIOCTaBIeHUX 3anad. JlJis 1boro HEOOXiTHO BU3HAYWTH BIIACTHUBOCTI,
KOTp1 HEOOXI1JH1 JIJIsi aJICKBaTHOTO BiIOOpakeHHs piBHA Mojeneid. OTxe, MOACHb
MIOBHHHA 320€31euyBaTH:

- 1H(QOPMATHBHICTh — MICTUTH JIOCTAaTHIO 1H(OpMAIIiIO0 MPO cucTemy (B
paMKax TiINoTe3, MPUHHATHX TpU MOOYJAOBI MOJENi) 1 JaBaTH MOXKIIUBICTh
oTpuMaTH HOBY iH(opmMmariito abo 30epekeHHs BUXITHOI 1HPopMaIlii, (3 TOYHICTIO
PO3TIISHYTUX TpU NOoOY0B1I MoAem rinote3). [Ipu po3polill aHATITHYHUX OCHOB
reoMeTpuYHuX (POpPM B3yTTEBOT KOJOAKHU Ta B3YTTs BKpall Ba)KIMBO BPaxOBYBaTH
OCHOBHI ~ aHaTOMIYHI  XapaKTEPUCTUKH CTONM  CIIOXKMBAdiB, JOTPUMAHHS
€pPrOHOMIYHHX BJIACTUBOCTEH BUPOOIB, IO JACTh 3MOTY BITUM3HSHHM B3YTTEBHM
OiANPUEMCTBAM  BHMTH HA  CyY4acHHH  KOHKYPEHTOCIIPOMOXXHHMI  pPiBCHb
BUPOOHUIITBA,

- CIIPOILIEHICTh - MOJIENb BiJIOOpa)ka€e TIIbKU ICTOTHI CTOPOHH 00'€KTa 1,
KpIM TOTO, TOBMHHA OyTH MpOCTa IS TOCHIIKEHHS a0 BiaTBOpeHHs. OOpoOKa
MacHUBY pe3yJbTaTiB JOCITIKEHb, KOTPl HalWyacTille MPeJCTaBICHH] JEeKIIbKoMa
napamMeTpaMH BIUIMBY, 3aBXKIH CTaHOBWJIA TEBHY CKJIAJHICTh, OCKIJIbKH MiJI0Ip
AHATITUYHUX 3aJIEKHOCTEH, PE3yJbTaTH PO3PAXYHKY, 3a SKUMHU 3 JOCTATHHOIO
MIpOI0 TOYHOCTI BioOpakainu O BUXIAHI JaHi, € JOCUTh CKJIAJIHOIO 3a7auero.
3BiJICH BUTIKA€ BAXJIUBICTh PO3POOKH METOJUYHUX OCHOB (hOPMYBAHHS MOIOHUX
MOJICJICH;

- JOCTYITHICTh Ta TEXHOJIOT1YHICTh ISl BIITBOPEHHSI — OMKC IMPOIIECIB
Ta 00’€KTiB (opmynamu, piBHSHHSIMHU, (YHKIISIMU; BIJIOOPAKEHHS peabHOT
cuctemu B nam'ath [1K, 3 ypaxyBaHHsSM 3B'sI3KIB MIXK €JI€MEHTaMH Mam'siTi, TOOTO
3HAIOUM SK TIOB's3aHI €JEMEHTH MOl aHaJITUYHO 1 JIOTIYHO, MPOCTIIIE HE
BUPIIITYBATH CUCTEMY JIESIKUX CITIBBIIHOUIEHB 1 PIBHSHbB, @ Y BUTJISA1I MACIITAOHUX
KOMiA. 3aBASKA TaKOMY I1HTEPAaKTUBHOMY pEXKHMY, OTpPUMaHi MPOMIDKHI
pEe3yNbTaTH, MO3BOJSIOTh BHUKIIOYHUTH TMOMMJIKOBI HAMPSIMKHU TONIYKY PIIIEHB,
BBECTH JIOJIATKOB1 TTApAMETPH J0 PI3HUX MOKA3HHUKIB €PEKTUBHOCTI MOJIEIIL;

- NpUOU3HICTh — MIMCHICTh BITOOPAXKAETHCS MOJCIIII0 MAaKCUMAJIbHO
HAOIMKEHO;

- aJIeKBaTHICTh — MOJIE/Ib TTIOBUHHA YCITIIIIHO OMUCYBAaTH JOCIIIKYBaHY
CUCTEMY;

- HA0YHICTh, BUJIMMICTh OCHOBHHUX BJIACTUBOCTEH 1 XapaKTEPUCTHK.

Omxke, mug 3a7a4 aBTOMATH30BAHOTO TIPOIECY MPOCKTYBAHHSA B3YTTS
CTBOPEHHSI Ta pO3pOOKa MOJENe T03BOJIUTh CYTTEBO MIABUIIUTH SIKOCTI
MIPOEKTYBaHHS, 3HIKEHHS MaTepialbHUX BUTPAT, TEPMiHIB TPOCKTYBAHHS.

Jlitreparypa
1. Haponta T.A. Po3poOka MeTony MpoeKTyBaHHs JieTajeill BepXy B3yTTs Ha
OCHOBI aHAJITHYHOI MOJENI MPOTOTHIY: OWC. ...KaHA. TexH. Hayk: 05.18.18 /
Hanonra Terstna AnaromiiBaa — XMensHuIbKHM, 2013. — 214 c.
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VK 685.34.01
JOCJIIKEHHSA 3ACTOCYBAHHA 3D-AIPYKY
Y TAJNY31I BUT'OTOBJIEHHA B3YTTS
H. ITEMIIEJIb, A. JIAIIEHKO, O. A. MUXAWJIOBCHKA
XMeIbHUIIPKUHN HaIllOHAJIBHUN YHIBEPCUTET

3D-apyk — 1e mporec uuTaHHA LHGpoBOi BipryanbHoi 3D-moneni 3
HACTYITHOIO MOOY10BOIO (PI3UYHOTO 00’ €KTA.

OCHOBHI TUTI TPUBUMIPHOTO JPYKY:

— eKCTPYAYBaHHS — BUTHCKYBAaHHsI PO3IUIABICHOTO MaTepialy;

— IpaHyJIOBaHHS — CKJICIOBAaHHS a00 CITIKaHHS YaCcTOK MaTepiaiy;

— JaMiHyBaHHS — CKJICIOBaHHS IIIapiB Marepialy 3 TOJAIBIIUM
BUPI3yBaHHSM;
— dboTonoyimMepu3zaiisi — 3aTBEPJIHHS TMOJIMEPY 3a JOMOMOTOIO

ybTpadi0JIETOBOTO a00 JIa3€pHOTO BUMIPOMIHIOBAHHS,

- O10TEXHOJIOTISl — CTBOPEHHS CTPYKTYpPH MailOyTHHOTO O10JIOTTYHOTO
00 €KTY.

Hns 3D-mpyky BHUKOPHUCTOBYIOTBCSI MaTepiaii, Taki sK: IUTaCTMAacH,
CKJIOBOJIOKHO, (hOTOmoiMepH, MOJTiKapOOHATH, €MOKCUAHI CMOJH, BICK, METaH,
CTBOJIOBI KJIITUHH.

3D-npyk 3acTOCOBYIOTH y TaKUX Tally3siX: apXiTeKTypl, OY/IBHMIITBI,
MalmnMHOOyAyBaHH1, MEAUIMHI, OCBITI, IOBENIPHINA crpasi, nojirpadii Ta y JIerkKii
IPOMUCIIOBOCTI (pHc. 1).

Puc. 1. llpeamern 3D-apyKy: B3yTTS1, M 514,
eJ1eMeHTH 30ipHMX KOHCTPYKIIH

3D-apyx moxe OyTH BI/IKOpI/ICTaHi TaKOX 1 AN BHTOTOBICHHA BSYTTA.
TpuBumipuuit 06pa3s o6’eKTy Ha eKpaHi MOHlTOpy KOMIT'IOTEpPA MOXHA OTPUMATHU
SIK 32 JJOIIOMOTOIO CIIeL[ialIbHUX IPOrpaM, Tak i 3a momomororo 3D-ckanepa. Moro
BUKOPUCTAHHS Ja€ 3MOTY OTPMMATH TOYHY KOIIO 00’€KTa y HaTypaJbHOMY a0o
3MEHIIICHOMY BUTJISIII.

[lepmia mapa B3yTTs, HaApykoBaHa Ha 3D-npunTepi, 3’sBunaca B 2011 porri
3aBJSIKM CTApaHHSM IIBEJCHKUX CTYJICHTIB. HpI/IHLII/IH poboTu 3D-an/IHTepa
YUMOCh CXOXHH Ha KJIACUYHHM JIPYK, ajie 3aMiCTh YOPHWI JUIETHCS MaTepial,
KOTpUW TBEpAHE BiJl BHUCOKOI TemrepaTrypu yibTpadioneroBoro naszepa. Ha
pyXJuBii IaT@opmi, Ka MOBUILHO TATHETHCS, IAP 3a IIaPOM YTBOPIOETHCS HOBE
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B3yTTs (puc. 2). Y mporeci CTBOPEHHSI HAHOCSTHCS JTy>K€ TOHKI IIapy MOJIaMiay.
Bonu nabarato ToHmi Bif mamepy 1 iX ToBmmHa ctaHoBuTh 0,016 MMm. Ilporec
IpyKyBaHHS Moxe TpuBatd 10 40 roauH. BupoOHUITBO OZHOTO €K3eMILIsipa
komrye 10 1500 eBpo.

Puc. 2. 3D-npuHTEp 1)1 BUTOTOBJIEHHS B3yTTsI

[TepeBaru TpUBUMIPHOTO B3YTTSI:

- BI/IMIHHA SIKICTh J€Tajeil, 10 JI03BOJISE BHUTOTOBISATU B3YTTS
MABUILEHOI MIITHOCTI;

— 0e3/10raHHa TOYHICTh BUTOTOBJICHHS MOJIEJICH;

— MOXJIUBICTh  HAJPYKyBaTH  B3YyTTS  aOCOJNIOTHO  OyJab-sIKOTO
(GyTYypUCTUYHOTO THU3aiTHY;

— MOXJIUBICTh B3yTTS JUXaTH 3a JOMOMOTOI CITKM Ha TEBHUX
TISTHKAX.

Henoniku TpuBUMIpPHOTO B3YTTSI:

— MOJIHBI 3001 y po6oTi cuctemu 3D-TipuHTEPIB;

— HU3bKa SKICTh BUPOOY;

- HEBHCOKA MBHJIKICTh podoTn 3D-npuHTEpa;

- HEJIOCKOHAJIICTh MaTeplajiB Jyisl BATOTOBJIEHHS BUPOOIB;

- HEMPUPOJHUM 30BHIIIHINA BUrIsA 3D-B3yTTs.

Huzaitnepu 13 CILIA po3poOuinu MeTo1, SIKUil T03BOJISIE CTBOPIOBATH B3YTTS
1 BogHOYAC J0aTh MPo eKoJioriro. ['0JI0BHOIO METOI0 Au3aiiHepiB Oyia mnepepodka
cMITTA. EneranTtHe B3yTTS BHUTOTOBISETHCA 3 TEPEPOOJICHUX TUTACTUKOBUX
MIAIoK. [IISIIKy crmovaTKy CTepuiTi3yroThCs, TIOTIM 3 TUIACTUKY BUTOTOBIISETHCS
Ty’)Ke M K€ BOJOKHO, CXOXKE€ Ha TEKCTWJIb. I OTOBE BOJIOKHO, Y BHIJISAI HUTOK,
3aBaHTaXylOTh y 3D-nipunTep, sikuii Mae Gopmy B’ A3aIbHOI MAIIIUHH.

Oco06MMBICTIO IBOTO HE3BUYAWHOTO BUPOOHUIITBA € MOMKJIMBICTH IMEPEPOOKH
BUKOPUCTAHOTO B3YyTTA. JlM3aliHepu MPOIMOHYIOTh 32 PaXyHOK (ipMU NEpPepoOUTH
3HOIIIEHY Mapy Ty(denb Ha HOBE B3YTTS.

BuroroBneHHs B3yTTS 3a HOBITHIMH TEXHOJOTISIMU — ye aKmyalbHa
peanvHicmb,  TPOTE,  TEXHOJIOTi  Ta  MallMHM  TOBUHHI  IOCTIMHO
YIOCKOHAITIOBATUCH, 1100 HabaraTo sIKiCHIIIE 1 AOCTYMHHiIe BUTOTOBIUHCT 3D-
MOJIEITi B3yTTS.
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V]IK 685.31
BCTAHOBJIEHHSI KOHCTPYKTUBHUX ITAPAMETPIB
NPUKJIIEIOBAHHS ®OPMOBAHMUMX IIIJTOHIOB I3 IIBX TOCTATHIX
JJIA SBABE3INIEYEHHASA HOPMATHUBHOI MIIHOCTI KPIIIVIEHHSA
I. T. COJITUK, H. B TPUI'YBA
XMeNbHUIIBKUY HaIllOHAIBHUHN YHIBEPCUTET

Jlo ToJIOBHHMX MOKAa3HHUKIB, SIKI BIUIMBAIOTh HAa KOHKYPEHTOCHPOMOXKHICTh
B3YTTS BiTHOCSTBH: SIKICTb B3yTTSA, KOTO COOIBApTICTH Ta BIIMOBIAHICTH CYYaCHUM
TeHaeHisiM Moau. CoOiBapTicte B3yTT 10 70% CKiIagaeTbcs 3 BapTOCTI
MaTepialiB, 3 SKUX BOHO BUTOTOBIIETHCS. Y 3B 43Ky 3 IIUM, €KOHOMIS MaTepiaiB,
0COOJIMBO HATYpaJIbHUX HIKIP, € aKTYaJIbHOIO IPOOIEMOIO.

Jlo onHOTO 3 IMX 3aBJaHb BIJHOCHUTHCS €KOHOMIsSl HaTypajlbHMX IIKIp B
Ipoliecl 3aTsAryBaHHsS B3YTTEBOI 3aroTOBKM Ha KOJOAUI MHpu (HOPMOYTBOPEHHI
B3YTTA Ta €KOHOMIis MOJIMEPHUX Mac MPU BUTOTOBJICHHI (H)OPMOBAHUX MIJOIIOB 3a
paxyHOK 3MCHIIEHHS IIUPUHUA 3aTATYBaJIbHOI KPOMKH 3  OJIHOYACHUM
3a0€3MEYEHHSIM TaKOro BaXKJIMBOTO TIOKAa3HMKA SKOCTI B3yTTA $K MIIHICTb
KPITUICHHS T1I0IIBU IO 3arOTOBKU BEPXY.

OcTaHHIM YacOM IIMPOKOTO BHKOPUCTAHHS HaOyiau (OpMOBaHI MiJOIIBH 3
BUCOKUM OopTukoM. CyyacHa B3yTT€Ba Tajly3b BUKOPHCTOBYE HOBI Marepiald,
KOMIUICKTYIOUl, 1HCTPYMEHTH Ta OOJIaiHaHHS, 110 NPU3BOJAUTH JO 3MIHHU
napamMeTpiB 1 pEeXUMIB BHUKOHAHHS IE€BHUX OIEpalliif, a THUIOBA TEXHOJOTIS
3AJIMIIAETHCS HE3MIHHOIO B)Ke 0araTo ecaTKiB pokiB. ChOr0JIHI 3aCTOCOBYIOTHCS
Takli Kiei, sKI He TNOoTpeOyITh JOTPUMAHHS PETJIaMEHTOBAaHUX THUIIOBOIO
TEXHOJIOTI€I0 PEXXHUMIB MPUKICIOBaHHA. TOMy B JaHiil CTaTTI MIIHATO AKTYaJIbHY
npo0ieMy, B XOJl pIIIEHHS SIKOI CTaHE MOMJUBUM 3MEHIIUTH TMPUITYCKH
MaTepianay Ha 3aTATyBaJlbHY KPOMKY 3arOTOBKH BEpPXY B3YTTS, MiABUIIUTH SKICTh
IIPOEKTHO-KOHCTPYKTOPCHKUX POOIT 3 BUTOTOBJIEHHS Mpec-(hopM A POPMOBAHUX
T1J0TIIOB.

OCHOBHUM BHJIOM MatepiaiiB sl (OPMOBAHMX IMIJIOMIOB €: MOJIypeTaHu
(ITY), tepmoenacroriactu (TEIT), mnomBininxmopunu (I[1BX). Haiikpam
eKCIUTyaTallliiHl BJIaCTUBOCTI MarTh migomBu 13 IIY. Ane migomBu 13 LBOTO
MaTepiaxy HECTIMKI 0 CTapiHHS, BIIXOJIW MPHU iX BUTOTOBJICHHI JYXE BaXKKO 1
JIOPOTO MepepoOIsTH, KPIM TOTO MMiJIOIIBY 13 TOJIIypETaHy MAalOTh BUCOKY BapTICTh
nopiBHSHO 3 1HImMMMHU Matepianamu. IlimomBu 13 TIBX 3HayHo pemiei,
JO3BOJIIIOTh  OTPUMYBAaTH HHU3 OyAb-KOIO KOJIbOPY, aje MpH HHU3bKHUX
TeMrepaTypax BOHHM BTpPadarOTh CBOi EKCIUTyaTalliifHI BJIACTUBOCTI 1 MOXYTh
HaBITh TpicKaTHcs, ToMy migomBH i3 [IBX mpomoHyrooTbesa nuiie aias Mojenei
JITHBOTO ACOPTUMEHTY.

JUis mpoBeneHHS MOJANbIIMX JOCHIIPKeHb MPOBOAMIN BUMIPIOBAHHS
KOHCTPYKTHUBHHUX MapaMeTpiB cydacHUX (popmoBanux mijnomos 3 [IBX, Takux sik:
IIMpUHA HAHECEHHS KJIE Ha MiIomBY 1 BUcoTa OopTuka. BumiproBanus
3MIIUCHIOBAJIOCH I PI3HOMAHITHUX Mojenei ¢dopmoBanux mimomoB 3 [IBX.
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[IpoBeneni HaMu JOCHIPKEHHS Mokazaiu, mo (opmoani migomsu 3 [IBX i3
OOpPTUKOM BHUTOTOBISIOTH 13 IMIMPUHOIO HAHECEHHS KJICMOBOTO IIBAa MEHILIOKO 3a
HOPMOBAaHY BEJIMYUHY, SIKA BKA3Y€ThCS MPHU MPOCSKTYBaHHI IM1JI0IOB, a came 15 MM.
Sk moKa3yrTh OTPUMaHI HAMH JIaHi, CEPEIHE 3HAYCHHS IMMHUPUHU KIEHOBOTO IIIBA
MiJOIIBH CKiIasiae 9 MM, BUCOTH OopTuKa — 5,67 MM.

JInst BUSIBIIGHHS 3aJI€KHOCTI MIIIHOCTI KpIIJICHHS (OPMOBAHOI TMIJOIIBH 3
OOPTUKOM BiJl BEJIMYMH IIMPUHU HAHECEHHS KJICIO 1 BHCOTH OOpTHKA MPOBOAMIN
JOCHIJIKSHHS, SIK1 IMITYBaJIH MIPOIIEC 3HAXOKCHHS MIITHOCTI KPirUieHHs migomBu [1].
[TiAroTOBKY MOBEPXOHB, SKI CKJICIOBAIMCH, & TAKOX CKJICIOBAHHS IIKIPH BEPXY 3
MaTepiajoM IT10IIBYA BUKOHYBAJIM 3T1HO 3 TUIIOBOIO TEXHOJIOTIETO [2, 3].

[IpoBeneHi AOCHIMKEHHS Al MOXIIUBICTb 3pOOUTH BHCHOBOK, IO JUIA
nigomBy 13 [IBX mocraTtHiMu 1 3a0e3meueHHsT HOpPMAaTHBHOT MIITHOCTI KPITIJICHHS
KOHCTPYKTHMBHUMH TapaMeTpamMH MPHUKIJICIOBAHHS (POPMOBAHOI MIAOIIBH 3 OOPTHUKOM
OyayTh Taki (Tadi. 1):

Tabmuuss 1 — [locTaTHi KOHCTPYKTMBHI NapaMeTpH NPHKJICHOBAHHS (POPMOBAHOI
nigomsu i3 [1BX 115 3a06e3neyeHHss HOPMATUBHOI MIlTHOCTi KpinJIeHHsI

[[uprHa HaHEeCEHHS Bucora 6optuka, MirHicTh KpirieHHs (P)OPMOBAHO] ITiIOIIIBH,
KJIEI0, MM MM H/cm
5 4 49,17
5 5 54,46
4 4 4491
6 4 56,24

3rinno 3 JICTY T'OCT 26167:2009 «B3yTTsi HOBCAKACHHE. 3arajibHi
TEXHIYHI YMOBW» HOpPMAaTHUBHA MIITHICTh KPITUICHHS MiJOIIBY MOBUHHA OyTH OLjbIla
abo nopisHioBatu 44 H/cwm.

Takum 4yMHOM, aHami3yroud JAaHl Tabu. | MoKHa BIAMITUTH, L0 JJIs
3a0e3MeueHHs] HOPMATUBHOI MIITHOCTI KpirieHHs mijgomBH 13 [IBX mgocratHiMu €
3HaYHO MEHIIl KOHCTPYKTHBHI MapaMeTpH, HI’XK TOr0 BUMAara€ THUIIOBA TEXHOJIOTIS
BUTOTOBJICHHS B3yTTA. TOMY Hajalll HEOOXIJHO 3MEHINYBAaTH ITUPUHY HAHECEHHS
KJICKO Ha MiJIONIBY, 3MEHIIYBATH MPUITYCKU HA OOTSYKHO-3aTATYBAJIbHI Omeparlii, 1o
npu3BeJIe 10 EKOHOMIT SIK MaTeplary BepxXy, Tak 1 MaTepiary (popMOBaHOI MiJIOIIBH, a
TaKoX Oy/ie 3MEHIIEHO BUTPATH JAONOMIKHUX MaTeplaliiB, a came KIIEIB.

Jliteparypa
1. Bpona 1.T. [JocnimkeHHs MIIHOCTI KpIIUIEHHS (POPMOBAHUX M110IIOB
3 O0pTUKOM KJieiioBoro MeTtoay KpiruieHHs / I.T. Bpona // BicHuK T€XHOIOTI4HOTO
yHiBepcutety [logimna. Texuiuni Hayku. — 2004, — No5. — ¢.136-138.

2. Pasnkac B.JI. Texnonorums wuspemmii w3 koxku / B.JI. Pasnkac,
B.I1. HectepoB. — YueOHuk asns By3oB. — M.: JlernpomObITu3aar, 1988. — 320 c.
3. I'Bo3nes IO.M. Xumuueckas TEXHOJOTHS W3AEIANA U3 KOXA /

KO.M. I'Bo3neB. — YueOHuk aist By30B. — M.: Akagemus, 2003. — 256 c.
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Cekuyia 5. Mawiunu ma anapamu 1e2Koi npoMucio8ocmi

YK 82.09.929
BUKHU-MEMOPHAJIN3AIINA BUOTPAOUN YKPAMHCKNX YUEHBIX
B OBJIACTA MAIIIMHOBEIEHU S JIETKOM MPOMBIIIVIEHHOCTH
JI. B. KOPHEEHKO', C. 10. KPACHEP?, 1. C. KOPHEEHKO®
'OAO «MbitacodT
’YO «Burebekmii rOCYJIapCTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTET»
rumuazmst Nel . Opira

HaydHass nucuMIiuivHa ManIMHOBEACHMS JIETKOM MPOMBIIIEHHOCTH 110
MepkaMm ucropuorpapuu QpyHAaMEHTaIbHBIX HAyK JOCTATOYHO MOJofa (eaBa JH
€l MOKHO IpUIHCAaTh U JJIUTEIBHOCTh B BEK), TEM HE MEHEE B €€ I'PAaHULAX yKe
yclenu NpuoOpecTH BECOMOE HaydyHOe MMsi MHOrue yuéHble. CBON 3HAYMMBIN
BKJIaJ| BHECIM M YKpauHCKue Y4€Hble, paboTaBIIME KaK Ha CThIKE (WU B
OCHOBAHMH ) MIPUKJIIATHOTO MPUMEHEHHS Pa3JINYHbIX TEOPETUYECKUX UCCIIETOBAHMM
(TOT Xe cneHHaluCT MO TEOPUM MeXaHu3MoB M MalnH, KoxeBHukoB Cepreii
HuxkonaeBuu), Tak U B HETIOCPEACTBEHHOM «HYTPE» OTPACIEBOI0 MAalTMHOBEICHUS
Y MallIUHOCTPOEHMUS.

B aT0i1 cBsi3M Ka)keTcs HEolpaBAaHHO CIa0Oi B IUIaHE MEMOpHUaIU3aIUU
OHorpauUecKux CBEICHUN yBa)KaeMbIX YUEHBIX MYKEU CUTYallHsl, CIOKUBILIASACS
B Hacrosmee Bpemsa. K mpumepy, B OHIAWH-dHIUKIONEIUN «Bukunenus» 1o
HeJlaBHEro o01acTh OMoOMOMHorpaguu yd€HbIX M3 00JaCTH MAaIIMHOBEICHUS
JETKOM MPOMBIIIJIEHHOCTH OblIa COBEPLIEHHO ITyCTOM, €CIU HUCKIOYHUTh U3
pacCMOTpPEHHUs Cllydan YYE€HBIX, paOOTaBIIMX HA CThIKE JUCUMUIUIMH, Kak
YIOMHHAJIOCh PaHee.

B ycnoBusix Bce OOJNBLIEr0 pacHpOCTpaHEHUS! MHTEPHETA W PACIIUPEHHUS
JOCTYMTHOCTH CETeBOM HMH(OpPMAIMM HAMOJHIEMOCTh T€X WM HHBIX obJyacTeil
3HAHUM B KPYNHEWIIMX OHJIAWH-IUIOLIAIKAX SBISIETCA IMPUOPUTETHOM 3aJayei.
[Toatomy nyOnukauuss B Bukunenuu cBeneHuid o0 yu€HbIX, pabOTaBIIMX B
00JaCTH MAaIIMHOBENECHMS JIETKOM MIPOMBIIUIEHHOCTH, OOECHEeUUuT YyI0O0HYIO
HAaBUTallMOHHYIO BO3MOXXHOCThb IIOMCKa CBEJEHUM O BKJIAJE NEPCOHAIUN H
UCTOPUHM JMCUUIUIMHBI B LEJIOM. DTO MO3BOJIUT OOBEAMHUTH pPa3pO3HEHHBIE
dbparMeHThl CBEEHWH W3 KOHTEHTHOW OOJACTH pAa3IMYHbIX KadeapalbHBIX U
YHUBEPCUTETCKUX CAUTOB, & TAKXKE PA3TMUYHBIX OMOOMOIHOrpaPUUecKuX U3TaHUN.
DTUM NOAYEPKUBAETCS KaK MPEEeMCTBEHHOCTh TPAIULIMIA B YBAXKEHUH K HAYYHOMY
HACJEINI0 NPENIIECTBEHHUKOB, TaK W HOBAaTOPCKOE PEIIEHUE B BBIBEICHHUH
ouorpauyecKkux MaHHBIX M3 TPAHUI] TPATUIMOHHBIX MECT (HEKPOJOTMYECKHUX,
I0OMJIEHBIX U IPOYUX CXOKUX PYOPHUK HAYUHBIX KYPHAJIOB) U T.I.

K mnpumepy, mnocie MexayHapoaHo HayuyHoM koHdepenmuu (2013) B
XMENbHULIKOM HAI[MOHAJIbHOM YHUBEPCUTETE, MOCBSIIEHHONW CTOJIETHIO OJTHOTO U3
CcBOMX Bblaromuxcs mnpodeccopoB — Iluckopckoro I'eoprust ABrycTuHoBHYA,
KOJUIEKTUBOM  MOJOJBIX  CHEUAJIMCTOB-MEXaHUKOB YO «Butebckmit
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TOCYJapCTBEHHBIM  TEXHOJOTUYECKUA  YHUBEPCUTET» (Butebck) [1],
OOBEIMHUBIIUXCS Ha MOYBE MHTEpeca K MeMopHalu3auud Ouorpaduil yu&HbIX,
Obuta chopMUpOBaHA MpOrpaMMa-MHUHUMYM JUJIsl JIMKBUJAIUU  CJIOKUBIICHCS
MyCTOTHI B MPEJICTABIICHUH JaHHBIX 00 YUEHBIX, CO3/1aBaBIINX MIBEHHOE U OOYBHOE
o0opyJ0BaHUE, a TaKXe TEOPETHUYECKHUE OCHOBBI €ro (yHKIHOHUPOBAHUS H
IIPOEKTUPOBAaHMSA. Pazymeercs, mepBOM CTaTbed M3 3AIUIAHUPOBAHHOTO NEPEYHS
ctajna ctaTbsd B Bukunenuu o camoMm ['eoprue AryctuHoBuye (omy06:1. B 2013).

KoneuHo, TeMmbl MOSIBIEHUSI CTaTel ¢ TOrO BPEMEHU OCTABISUIN JKENaTh
aydmiero. TeM He MeHee HETOPOIUTUBBINM, HO PEryJSpHBIA TEMIT MO3BOJIUI
CKOOpJIMHUPOBATh JIEUCTBHSI U B TeueHHe 4 JeT HalaguTh IyOJIMKAIUIO
ouorpaduii emeé HecKoJIbKMX ykpauHckux Yyu€Hbix: mpod. KHYT/ (panee
KTUWJII) IIumwmkoBa BsuecnaBa AnekceeBuua (1923-2017), mpod. KHYT/
Opnosckoro bponucnaBa BukentseBuua, mpod. KIIM u KTHIIII Kopensko
Anekcannpa CremanoBuua (1892 — mocne 1971). B dYepHOBBIX 3aKiajkax,
MOATOTOBJIIEHHBIX K CKOPOMY ONYOJMKOBAaHUIO, coOJepkarcs Ouorpaduu
HbeIHemHero pekropa XHY, yuennka Iluckopckoro I'. A., npod. Ckubsl Hukonas
Eroposuua, Hexkotopeix npodeccopoB KHY T/ (Iletko Mropst BanentnnoBuua,
BbypmucrenkoBa Anekcanapa [lerpouua) u 1.1, KoHeuHO, Hapsgy € 3THUMH
munamu  Bukunenus nomnosHsmach M OMOrpa@us MM M3BECTHBIX COTPYIHHUKOB
KapeAp MAaIIMH W anmnapaTtoB JETKOW MPOMBIIIIEHHOCTH JIPYTUX COBETCKUX
pecnyOJuK, HO TaK CIyYHUIIOCh, YTO B HACTOSILIEE BPEMS YUCICHHOE MPEATIOYTEHUE
OTJIaHO YKPAWHCKUM YUYEHBIM.

Tpebyercs OTMETHTb, YTO BBINOJHEHHAss pabOoTa HOCUT HCKIIOYUTENLHO
JO0OPOBOJIBHBIN M IMPOCBETUTENBCKUI XapaKTep W CONpsKEHAa C H3BECTHBIMU
TPYAHOCTSIMU UCTOYHUKOBEIUECKOTO Xapakrepa. [loaTomy aBTOphI 0OpamatTcs ¢
npocb0aMM O BO3MOXKHBIX YTOYHEHUSX OHOrpaMuyecKux CBEICHUN yxKe
OIyOJIMKOBAaHHBIX MAaTE€pUAJIOB, a TaKXe MaTepHalioB, €lIe JIeKAUIMX B CTaIUH
pa3pabOTKu, a TakXe IIONOJHEHUH TEX HOBBIMH CBEICHUSIMH, paHee He
OCBEIIABIIUMUCS B JOCTYITHOW CIIPAaBOYHOM U HAYYHOU JIUTEpATYypE.

Jlureparypa
1. Kopreenko, [[. B. CoBpemMeHHbIE cpeicTBa HAYYHOTO AMajora B 001acTu
MairHoBeneHus jerkoi npomseinuienHoctu / JI. B. Kopueenko, C. FO. Kpacuep,
N. C. Kopueenko // Pecypco30epirarodi TEeXHOIOIil JErkoi, TEKCTHIbHOI 1
XapyoBOI MPOMUCIOBOCTI : 30ipHUK Te3 HOmoBiel BceykpaiHCbKoi HayKOBO-
npakTUYHOi [HTepHEeT-KOH(pEpeHIlli MOJOAMX BYEHHMX Ta CTyJeHTiB, 17-18
nucronana 2016 p. — Xmenpaunpkuit : XHY, 2016. — C. 118-119.
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Cekuyia 6. Cyuacni acnekmu po36umky mexHoaozii
Xapuoeux eupooOHuume
YK 663.052: 665.58
BIIJIUB pH CEPEJOBHUILIA HA PEOJIOTTYHI
TA TUKCOTPOIIHI BJIACTUBOCTI I'EJIIB KAPATEHAHY
A. B. KYJIEJIbCBKA, O. B. CKPOIIMIIIEBA, M. B. KVJIIT'TH, B. I1. THIJELIb
XepCOHCHhKUI HAIlIOHAIBHUN TEXHIYHUN YHIBEPCUTET

3HayHa YacTWHA HAcelieHHS B YKpaiHi CHOXHUBa€ MSICHY MPOIYKIIIO 3a
JOCTYITHUMH iM I[IHAMH, TOMY IO PIBEHb XHUTTS B YKpaiHi 3HaXOJUTHCS HE Ha
TaKOMY BHUCOKOMY piBHI, SIKMM J103BOJIsSi€ 3a0€3MEUUTH CIIOKUBAHHS IMPOIYKTIB
kinacy «IIpemiym» BHCOKOi IiHOBOi pamMku. Hemomik M'siCHOI CHpPOBUHH 1
BUKOPHUCTAHHS HM3bKOKOHAMLIMHOT CUPOBUHU BHMAarae 3aCTOCYBaHHS XapuOBHUX
7100aBOK, 110 MOJIMIIYIOTh (YHKIIOHATHHO-TEXHIYHI BJACTUBOCTI MPOAYKIIIi.

3acTocyBaHHS THAPOKOJIOIIB PI3HUX KOMOIHAIM 1 CKJIaay MpPOTATOM
OCTaHHIX  POKIB  JO3BOJIMJIO  BUPOOHWUKAM  MIJABUIIUTH  BUKOPUCTAHHS
HU3bKOKOHJUIIIHOI CUPOBUHHU [UIsl BUPOOHMIITBA JTOCTYIHOI 3a I[IHAMH M'SICHOI
NPOAYKIUIi i HacesneHHd. Hailouibll e)eKTUBHUM € BUKOPUCTAaHHS KapareHaHy B
TEXHOJIOTIYHOMY TpOLlIeCi BHPOOHMIITBA M'SICONPOAYKTIB 3 CHPOBUHH 3
NIJBUIIEHUM BMICTOM J>KMPOBOi Ta CIOJYYHOI TKaHWHU, M'ca MEXaHIYHOI
000BaNIKM, M'sica MTULl. BUKOpPHCTaHHS KapareHaHy HE BHMAarae I0JIaTKOBOTO
o0JIaJiHaHHS Ta 3MiHU CTaHJAPTHOTO TEXHOJIOTIYHOTO mporecy [1].

®opMyBaHHS SIKOCTI Xap4OBOTO MPOJIYKTY 3AIMCHIOETHCA Ha YCIX €eTranax
TEXHOJIOTIYHOTO MpPOIleCYy WOro OoTpuMaHHs. baraTo TEXHONOTIYHUX MOKAa3HUKIB,
10 3a0€3MeUy0Th CTBOPEHHSI BUCOKOSIKICHOTO MPOJYKTY, 3aJ€XKUTh BiJl aKTUBHOI
kucinoTHocTi (pH) xapuoBoi cuctemu.

Sk BimOMO, Xap4yoBi MPOAYKTU € CKIATHUMHU PEUOBHHAMHU, SKI BMIIIYIOTh
Oarato IHTpEAIEHTIB, B TOMY YUCIi perynaropu pH Ta mykH1 areHTH, siki MOXKYThb
CYTT€BO BIUTUBATU HA MIIHICTh T4 TUKCOTPOITHI BJIACTUBOCTI T'EiB.

3aranom BenuunHa pH Mae BIJIMB Ha HACTYIIHI TEXHOJIOTIYHI NapameTpH:
yYTBOPEHHSI KOMIIOHEHTIB CMaKy 1 apoMmaTy, XapaKTepHUX JJIi KOHKPETHOTO BUIY
NPOAYKTY; KOJIOIHY CTaOUIBHICTh  MOJIAUCIEPCHOI  XapyoOBOi  CHUCTEMH
(HanpuKIIa, KOJOiJHUN CTaH OUIKIB MOJIOKa a00 KOMIUIEKCY OITKOBO-TyOUIIbBHUX
CHOJIyK B TMHBI); TEpPMIYHY CTaOLIBHICTh XapyoBOi CUCTEMHU (HANpUKIa,
TEPMOCTINKICTh O1IKOBUX PEYOBUH MOJIOYHUX MPOAYKTIB, IO 3aJE€XKHUTh BiJl CTAHY
pIBHOBaru MDK 10HI30BaHMM 1 KOJIOIZHO po3nojauieHuM ¢docdaToM Kajbliio);
010J10T1YHYy CTIWKICTh (HANPUKJIAJ, TUBA 1 COKIB); aKTHUBHICTh ()EPMEHTIB; YMOBH
pocTy KOpUCHOI MikpodIopH 1 ii BIUTMB Ha MPOIECH J03piBaHHS (HAPUKIIA, THBA
a0o cupis) [1].

Peryastopu KHCIOTHOCTI JOAAIOThCS JO XapyOBUX MPOIYKTIB AJIs
CTaHJapTHU3alii iX CHOXUBYMX BJIACTUBOCTEH 1 3OUIBIICHHA iX TEpPMIHY
30epiranHsa. Haiwactime mis 11i€l MeTHU BUKOPUCTOBYIOTH OpPTaHIYHI KHUCJIOTH,
30KpeMa OITOBY KHCJIOTYy. BoaHi poO3YyMHHM OLTOBOi KHUCJIOTH IIUPOKO
BUKOPUCTOBYIOTBCS B XapyoBiil MPOMHUCIOBOCTI (XxapuyoBa noOaBka E-260) 1
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noOyTOBOI KyJiHapii, a TaKOkK B KOHCepBYBaHHI. KpiM Toro, oniroBa Kuciaora 4acto
BUKOPUCTOBYETHCS B IKOCTI PO3UMHHUKA.

HalinpuiHATHIIUM JIy)KHUM areHTOM JJisg Xap4yoBOi MPOMHCIOBOCTI €
rigpokapOoHaT Kajbllilo (coja XapyoBa) — HAWOLIBII JEHIEBHM peareHT, IO
CTBOPIOE OLIIBII M'SIKI YMOBH T1JIpOJIi3y B TOPIBHSHHI 3 JTyTaMH.

JIns mocHipKeHHS  BIUIMBY — IIJKHCIIIOIOUMX areHTIB Ha  PEOJIOT1YHI
BJIACTUBOCTI TeNiB KapariHaHy HamH jociipkeHo aonaBanHs 30 % ourooi
KUCJIOTH 110 nocsrHeHHs pH 1-2. [[ns mocmipkeHHs BIUTMBY JTY>KHHX areHTiB — 15
% PO3YMH Xap40OBOi COAM TOAABAIH JI0 TEJIB PI3HUX KOHIICHTpPAIliH 10 TOCATHCHHS
pH 10-11. pH xoutpomtoBanu 3a mgomomoroio pH wmetpy. [lani mocimimkeHb
HaBeJIeH1 Ha pUCyHKax 1-6.

0 ] 0 0 T 1

1 \ i) 05
A4 N\ 1
-2 2 | 15
3 .
-4 \ | S -
5 b 41 35

Lnh
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Puc. 1. Peosoriuni Biaa- Puc. 2. PeoJsioriuni BiiacTu- Puc. 3. PeoJsoriuni Biaacru-
CTHBOCTI reJii0 3 KapareHa- BOCTI IeJIl0 3 KapareHaHy, BOCTI IeJIl0 KapareHany,
ny, C=0,3%, npu pH 1-2 C=0,5%, npu pH 1-2 C=0,8 %, mpu pH 1-2
0 0 0
-1 \ -1 4 ’0?
= % \\ =-2 ..&1 S 1 \
c -3 c c -2 1
A -1-3 1 =25 \
| -3 1 \
5 4 35 - N
6 5 | 4 !
0 5 10 0 5 10 0 5 10
Lng Lng Lng
Puc. 1. Peosoriuni Biaac- Puc. 2. Peosoriuni Bnactu-  Puc. 3. PeoJsoriuni BiaacTu-
THBOCTI I'eJII0 3 KapareHa-Hy, BOCTI reJIl0 3 KapareHaHy, BOCTI reJIl0 KapareHany,
C=0,3%, npu pH 10 C=0,5%, npu pH 10 C=0,8 %, npu pH 10

Sk BUAHO 3 HaBEIEHUX MJAHMX, JOJIABaHHS MIJAKUCIIOIYHUX PEYOBUH
(OLITOBOT KUCIIOTH) Ta JY>KHUX PEUOBHH (XapyoBOI1 COAM) CYTTEBO HE BIUIMBAE Ha
PEOJIOTIUHI Ta TUKCOTPOIHI BiacTHBOCTI reniiB. Lle BiKpuBae mepcrneKTUBU
BUKOPUCTAHHS KapariHaHiB [l BUTOTOBJIEHHS MPOJYKTIB K1 MalOTh KUCITYBATHI
CMaK 4M JIy’KHE CEpeIOBHUIIIE.

Jliteparypa
1. HeuaeB A.Il. IlumeBbie mo0aBku: Y4eOHUKH W y4eO. mOCOOWs st
CTyIIeHTOB BbIcInx y4eOHbIX 3aBejieHuii / A.Il. Heuaes, A.A. KouerkoBa, A.H.

3aiineB — M.: Koioc, 2002. — 256 c.
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YK 378.03:687.01 Cexkuis 1
EBOJIIOIISA HAYKOBOI JYMKH
PO METOJIU KOHCTPYIOBAHHA OJATY
A. B. CEMUKIHA
BiHHULIBKUN IHCTUTYT KOHCTPYIOBAHHS OJATY 1 MiANPUEMHHIITBA

Po3BUTOK PUHKOBOI €KOHOMIKM B YKpaiHi, pyX y HampsiMi €BpoiHTerpaiii
HECEe HE TUTHKU TO3UTUBHI MOKJIUBOCTI, & 1 HOBI BUKIIMKH 1 3aTPO3H IS IIIBEHHOT
IPOMUCIIOBOCTI. BJOCKOHaNeHHS METOAIB KOHCTPYIOBAHHS OJSTY 3aJIHINA€THCS
CTpaTEriuHUM 3aBJIaHHSM IIBEHHOI MPOMHUCIOBOCTI YKpaiHu. B 1boMy KOHTEKCTI
noTpedye  MOrJMOJICHOr0  BHUBYEHHS  €BOJIIOIISL  HAYKOBOI  JYMKH  IPO
KOHCTPYIOBaHHS OJIATY.

Ornsq  HAayKoOBUX JDKEpeNn 3acBiAuye, 110 KOHCTPYIOBaHHS CIIYTYe
HalBaXJIMBILIOK CKJIAJ0BOI0 YAaCTHHOIO TPOLECY MPOEKTYBAHHS IIBEHMHHUX
BUpOOiB. BoHa ckiamaeTscs 3 JIBOX MOCHIIOBHUX €TalliB: TBOPYOIO (CTBOPEHHS
€CKi3y), 1 TeXHIYHOro (po3pobka KpeciieHb 1 JokyMmeHTarlii). Koncrpykuist oasiry —
1€ KOMIUIEKC, OCHOBHMMHM XapaKTEpUCTUKAMU SIKOIO € CHIIYeT, Kpid, B3aeMHeE
pO3TallyBaHHS J€Taliel, X KOHCTPYKTUBHA MOOY10Ba, BUJ 3'€JHYBAJIbHUX LIBIB 1
MatepianiB. Byap-SKy KOHCTPYKIIIIO MOXHa MMOOYIyBaTH PI3HUMHU METOJAMHU, SK1
NOAUIAIOTHCS Ha 2 KJIACH 3a XapaKTepOM BUXIJIHOI 1H(OopMaIlii.

Meroau I-ro knacy, siki 3aCHOBaHI Ha BUKOPHCTAHHI JIUCKPETHUX BUMIPIB
TUIIOBUX (PIryp, NpUOABOK, JaHUX MPO TUIIOBE WICHYBAaHHS JIeTajieil 1 crnocody ix
dbopmoyTBOopeHHs. Jlo metoniB I-ro knacy abo HaOJMKEHMX METOJIB MOOYI0BU
BIJIHOCSATHCA MYJIDKHUM Ta pPO3paxyHKOBO-TpadiyHi CHOCOOM KOHCTPYIOBAHHS.
Metonu II-ro knacy (iH)KE€HEpH1) 3aCHOBaHI Ha MPSMUX BHUMIpax OOOJOHKHU 1
PO3ropTyBaHOI MOBEPXHI 3pa3ka — €TajoHa OJAiry 1 € Ourbln TOYyHUMH. J[o HHX
BIIHOCATBCS METOJM TPIAHTYJIAMII, CIYHUX IUIOIIMH, TEOJAS3WYHUX JIHIH,
JIOTIOMDKHUX JIIHIM PO3TOPTAHHS, PO3TOPTOK JETANCH Osry 3a 3pa3kaMu MOJeen
Ta 1H.

[Iporiec mMoOymOBH KpeciaeHb PO3rOPTOK JeTalie onsary meroaamu [-ro
KJIaCy MO>KHA PO3AUTUTH Ha TPH €Tanu: MoOya0Ba KPECICHHS OCHOBH KOHCTPYKIIIi,
po3poOKa 0a30BOT KOHCTPYKIIIT Ta pO3p0oOKa MOAEIBbHUX KOHCTPYKIIN. Buxignumu
JAHUMU JUIsl PO3PaxyHKIB CIY»KaTh PO3MIPHI O3HAKWM TUMOBUX (ITyp 1 BEIUYUH
KOHCTPYKTHUBHUX MPUOABOK 110 HUX, Kl BUOMPAIOTHCSA B 3aJIEKHOCTI BiJl CUIIYETY,
MOKPOIO MTPOEKTOBAHOTO BHUPOOY, BIIY BUKOPUCTOBYBAHOTO MaTepiamy.

OCHOBHOIO BIJIMIHHICTIO METOJUK KOHCTPYIOBaHHSI € BUKOPHUCTaHHS
BUXITHUX JIaHUX, 10 BIAPI3HAIOTHCSA 3a KUIBKICTIO 1 COCOOOM BHW3HAYCHHS, a
TaKOX TOCIIAOBHICTh MOOYJOBH 0a30BOi OCHOBH 1 HAasBHICTh MOIEPEIHHOTO
PO3paxyHKY.

MynsKHUI METO1 BUKOPUCTOBYETHCS, KOJIM CTBOPEHHSI MOJEI 1 OTPUMAaHHS
PO3TOPTOK i1 JAeTajeil BIAMOBIAHO A0 XYIOXKHIX 3aAyMIB 3I1HCHIOETHCS IUIIXOM
MaKeTyBaHHS BUPOOIB Ha (Pirypi JiroauHu a00 HA MAaHEKEHI.

PospaxynkoBo-rpadiuHi MeToaM MarTh Oaratry Ta JIOBTY 1CTOPIKO
BUHUKHEHHs Ta po3BUTKY. Y 1800 pormi JOHIOHCHKMM 3aKkpiiHUK Milenb
PO3pOOUB TEpITYy «CITKY» i rpadiyHUX MOoOY0B KPECAEeHHsSI KOHCTPYKIIT OsTy
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— cucremy kpoto /Jlpirrens. Y 1840 M. Miomiep CTBOpPHB CHCTEMY KpOIO
«Mrojimep Ta cuH». BiAMIHHOIO OCOOJMBICTIO M€l METOAMKU € J3epKaJIbHE
BIIOOpaXEHHs MICILSI pO3TalllyBaHHS CIHMHKMA 1 Tepeay Ha KpecheHHi. [l
BUMIpIOBaHHS (Irypu 3acTOCOBYBaJIM MPUHIUN CHEpUYHOI TPUTOHOMETPIi, a
noOyZ0OBY KpECIeHb PO3TOPTOK BUKOHYBAJM 3a JOMOMOIOI0 JAYTrOBUX 3apyOoK 3a
TphOMa CTOPOHAMH TPUKYTHHUKIB.

Po3BUTOK MacoBOro BHUPOOHHMIITBA OJATY 3a)xaJaB HOBHX MIAXOAIB 10
KOHCTpYIOBaHHA. BuMiproBaHHsI KOHKpeTHOT ¢irypu Oyiiv 3aMiHEHI po3paxyHKaMu
Ha OCHOBI nponopuiﬁHHX 3aNeKHOCTEN BiX HpOBiI[HI/IX PO3MIPHHUX O3HaK —
obxBary Tpymaeu 1 3pocty. lle mpusBeno mo mosiBU 1 (bopMyBaHHﬁ PI3HOBH/IIB
KOOPJIMHATHOI CHCTEMH: PO3PaXyHKOBO-MIPOYHOI 1 MPOMOPIIHHO-PO3PaXyHKOBOT
cucrem [MH/ILIIT, EMKO PEB, €MKO IATHUI, PJIM, Tomo). B ix ocHOBY
OyJI0 MOKJIAICHO 1A€I0 Mpo Te, 10 (Irypu J0JIe 0JHAKOBOTO PO3MIpPY 1 3pOCTY
0e3 CyTTeBOi BIIMIHHOCTI CTaTypu MOXHa MPUUHSTH SIK YMOBHO HOPMAaJIbHI 1 B
IPUHIIUII BBaXKATH OJTHAKOBUMHU.

[TponopiiitHO-pO3paxyHKOBUH METOJ, MaB OaraTo pI3HOBUIIB 1 K Ou
pO3BUBAaB TMOMEPEAHI CHUCTEeMH KpOIO. YJIOCKOHAJEHHS WIIJI0O B HANpPSIMKY
BUBUCHHS Ta BpaxyBaHHS OyJOBU TUIa JIIOJIMHU, 3HAXO/KEHHS OLIBII
PaBUJILHOTO WICHYBAaHHS JeTaliel 1 By3/11B BUPOOY, BBEJICHHS HOBHUX JIOJATKOBUX
POEKIIHHUX BUMIPIOBAHb.

Cepen 1HXXEHEpPHUX METOJIB KOHCTPYIOBAHHS CJiJl BUAUIMTH METOJ]
TPIaHTYJSAUli — 3arajilbHUM NOPUMOMOM MMOOYJ0BM HAOIMKEHOI TEXHIYHOT
PO3TOPTKHU € MPUHIIMII, 110 3aJaHy MOBEPXHIO PO30MBAIOTh HA OKPEMI €JIEMEHTH 1
3aMIHIOIOTh iX €JIEMEHTaMH YMOBHO pPO3TOPTYBAaHUX IIOBEPXOHb, SKi TOTIM
posropratroTb. MeTo/l reofe3udHuX JIiHIM ToJiSirae B MOJCIIIOBaHHI Ha MOBEPXHI
pAoy TEONE3UYHHUX JIHIM 13 3aJaHUM KPOKOM 1 MOCHIZIOBHOIO MOOYJOBOIO
PO3rOpTOK BUIIICHUX AUISHOK IMOBEPXHI, 0OMEKEHUX T'€OJIC3NIHUMU JIHISIMH, Ha
wionHl. MeToa po3paxyHKy pO3TOpTOK JAeTaliel OASTY 3a 3pa3KaMu MOJeiei
MOJIATa€ B TOMY, IO HAa TOBEPXHI, IO PO3TOPTATUMETHCS, 3a MPUUHATUMHU
OPTOTOHAJIBHUMHU  TEOJIC3UYHUMH  OCSIMH  3aKpIIUTIOIOTH  JIBI  B3a€EMHO
NEePHeHAUKYJIAPHI HUTKH OCHOBH 1 yTKa CITKH-KaHBU a0o0 1HIIIOTO MaTepiay.

TakuMm YuMHOM, HaBEIEHI METOAMKHA KOHCTPYIOBAHHS IS MPOCKTYyBaHHS
KIHOYOI CYKHI BIJIPI3HSIOTBCS PI3HOMAHITTAM IIJIXOJIB, CKIAIHICTIO BUKOHAHHS,
eTaraMu po3paxyHKy Ta IPOMI3IKICTIO MOOYI0BH.

Jliteparypa
1. Kypenosa C. B. KonctpyupoBanue onexipl: yaeOHOE MocoOue st
By30B / C. B. Kypenona, H. }O. CaBenneBa. PocroB-na-/lony: ®enukc, 2003.480 c.
2. Mpeimmackass M.C. TBopueckoe pa3BUTHE JIMYHOCTU CTYJIEHTOB By3a

Ha OCHOBE MHAMBHUAyaJIU3allMH AW3alH - 00pa30BaHUS: NUC. ... KaH/. M. HayK:
13.00.08 / Mermmmmackas Mapuna Cepreesna/-M.,2010. - 232c.
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VIIK 677.047.622.112.2 Cekunin 3
BU3HAYEHHSI EHEPTETUYHUX BUTPAT HA BUT'OTOBJIEHHSA
ZAKTHOYO0I1'O AEMICE30HHOI'O ITAJIBTO
M. O. KYILIEBCbKHH
XMeNbHUIIBKUY HalllOHAIBHUHN YHIBEPCUTET

Pexxum ekoHOMIi SIBIAE€THCS OAHUM 3 OCHOBHMX TPHHIIHIIIB BI/IpO6HI/IHTBa
oMy mpuinserhcs 3Ha4YHA yBara Ha BCIX NiampueMcTBaX. B ToMmy umcrni i Ha
IIBEHHUX.

Pexxum  ekoHOMIii-Ile = CYKyNHICTh  IUIAHOMIPHO  BIPOBAKYBaHUX
OpraHizamifHuX, TEXHIYHUX, CEKOHOMIYHHX, IOTIOMDKHHMX Ta IHIINX 3aXOJiB,
HalpaBJeHUX Ha OepekHe Ta pallloHaJIbHe BUKOPUCTAaHHS MaTepialibHUX,
IPOIIOBUX, TPYJAOBUX Ta MaTepiaibHUX PECYpCiB KpaiHM, MiANPUEMCTBA, IEXY,
MOTOKY, BUpOOy, By3Ja.

[lopymieHHst pexuMy €KOHOMIi y BHUKOPUCTaHHI MaTepiaanHx pecypciB
NopsIJT 3 MPOSIBAMU TIPSIMO1 6C3FOCHOI[apHOCT1 3yMOBJIeH1 HEJOJIKaMH MPOEKTHO-
KOHCTPYKTOPCHKMX PpOOIT, OpraHi3ailii i TEeXHOJIOTii BHpPOOHHIITBA, HEIIOBHUM
BIIPOB/KEHHSIM HOBHX PO3POOOK y BUPOOHHIITBO [1].

Hemae takoro mignmpueMmcTBa, IieXy, IOTOKY, TEXHOJOTIi, 1€ pe3epBU
E€KOHOMIT eHeprii Bke BuYepraHi. He BHUKIIOYEHHSM 3 I[BOTO € 1 IIBEHHE
BUPOOHMIITBO € TEXHOJOTH Ha €Tami MPOCKTYyBaHHS TEXHOJOTIYHUX IPOIICCIB,
3BEpTAIOTh CBOIO YBary Ha NPOJIYKTHMBHICTH Mpalll, BUTPATH 4acy, fAKicThb. Ilo3za
YBaror 3aJUIIAI0THCS EHEPreTUYHI MOKa3HUKU Ha MOTIK, BUP1O, BY30JI.

B ctpykTypi BUTpat Ha BUTOTOBJICHHS onary maibke 80-90% npuxonutbes
Ha gomro obmagHanHsg BTO 1 mume 10-20% Ha 1Hmn Buau oOiagHaHHS (IIBEHHI
MaIuHM). B 3aranapHIi CKIaJ0Bii HEBENHMKA JOJISI KOPHCHOI ckiamoBoi 10-15%,
1HIIIa YaCTUHA BUTPAYAETHCS HA YTPUMaHHSA pOOOUYUX OpraHiB B poOOYOMY CTaHi
a00 B PEXHMI XOJOCTOrO XOAy. 3BIACHM BUIUIMBA€E, IO MOXXHA 3€KOHOMHTH
€HEprifo B MepioJ poOOYOro 1 XOJIOCTOro xoay oOJaaHaHHS. 3 L€ METOIO
HEOOX1THO MaTH MOKA3HWKH YCTAaHOBOYHOI MOTY>KHOCTI (HOMIHAJIbHA MOTYXHICTh
CJICKTPUYHOTO JIBUTYHA; TMOTYXKHICTh HarpiBaJlbHUX €JIEMEHTIB B Mpackax Ta
npecax); Koe(IieHT BUKOPUCTAHHSA Ha PoO04OMy Z, 1 XONOCTOMY Zyy XO.Iy 1
gac pobotH obOnanHaHHA Ha pobouomy xomy T, 1 xomocromy xomy Tix.
BpaxoByroun crnenudiky €HEproBUKOPUCTAHHS Ha KOXXHOMY OOJagHaHHI,
PO3paxyHOK MOKa3HUKIB CHEPrOBUTPAT TIO KOKHOMY TEXHOJIOT1YHO HEMOAUIBHOMY
CJIEMCHTY BUTOTOBJICHHS TOTO UM 1HIIIOTO BY3I1a BUPOOY IMMOBUHEH BECTUCH OKPEMO
JUTS] TIIBEHHUX MAIIMH, PECIB 3 eJ'IeI(TpOHanlBOM TMOyIIOK, Mapo MIPECIB 1 MPACOK.
Po3paxyHOK eHeproBuTpaT Ha Omepallisx, $SKi BHUKOHYIOThCS Ha IIBEHHUX
MaIllfHax BeAeThCs o cxeMi Tadmuin 1.

Taoauusa 1
KoedirieHT BUKOpHCTAaHHS .
. . . OnepaTHBHHAN Yac
No HenoaIbHO] OGnansanms | TToTys HicTs MOTY>KHOCTI
omeparii y Ha po6Gouomy | Ha xomocromy | Mammuanii | JlomomikHuit
xony Z px Xony Zyx. T T son
31 8332 0,4 0,74 0,1 55 45
3HaueHHs  Z,x 3aJ€XKUTh BiJ TUIYy HPUBOLY, IHTEHCHBHOCTI HOrO

ekcrutyaranii 1 gopisHioe 05-0,8. MakcuMaibHe 3HaueHHs Z,y. JOCSATAEThCA HA
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JIOBTOIIOBHUX OMEpaIlisax. 3HaAUYCHHS Z, 4 . JIS PI3HUX KJIACIB MAIINH MPHUHAMAETHCS
Z ,=0,08-0,15 1 3anexuTh BiJl TUITY ABUTYHA.

HominanpHa moTyxHICTB Ny,  BIANOBIAA€ TEXHIYHOMY MACIOPTY
oOnagHaHHSA. BaXIMBUM B BHU3HAYCHHI CHEPreTHUYHUX BUTPAT SIBISETHCS
BUJIUICHHS B ONEPAaTHBHOMY 4Yacl BUTpAT Ha MAIIMHHY OOpOOKY 1 XOJOCTHM XiI.
HeoOximn1 mani OepyThCsd 3 HOPMATHBHO-JIOBITHMKOBHX JaHUX IO €JIEMEHTHHX
BUTpaTaXx, a B JICAKUX BUIAKaX BH3HAYAIOTHCS 10 BiJoMHM (opmysiaM (3HAUYCHHS
T,. cknanae T,, =0,2-0,4 Big Tpep. Ha BUIbHOCTI onepaniid.) I1pyu 3a3HaueHnx qaHux
3HAYCHHS CYMapHOi MOTY>KHOCTI BU3HAYAETHCS 32 (DOPMYJIOIO:

We = Nipo,1 XZ 50,65 XTpx. + Nipo,i XZ xx.0,11 X Ton.
[Tpu BU3HAUEHH1 BUTPAT €HEPTii PO3paXxyHOK BeAEThCA MO Gopmi Tadnmii 2.

Taoannsa 2
Po3paxyHOK BUTPAT CHEPTii Ha eIeKTpoInpecax
2 b YcraHoBieHa Koedimient Cnoxusana
o €= » s T . | Yac,c | moryxmicts, 10° | Cymapna
23 82 MOTYXHICTh BUKOPHUCTAHHAMOTY>KHOCTI <BT TOTYKHICTD
Zeg B W.x1072
an) g = = é( W ’ cX
% © g = NBJ‘L NH.l‘I HpHBiﬂ NHP. ZB.I‘L ZH.nA HpHBiH an. Tp.x. Txx WB.n Wnp kBT
I'TI-2,5
5 VII-3 51212] 06 |09 1 (0,78 | 6,78 1 10,479 56,6 (9,48 1,35 67,5

[Tpu BuKOpHCTaHHI mapu B Ipecax, 3a0e3meueHHsl 3aco0aMu aBTOHOMHOT
nojayi mapy, CTUCHYTOrO MOBITPS 1 BaKyMBIJCOCY, PO3paxyHOK €HEpPrOBUTpPAT
MPE/ICTABISIETHCS B OJUHUILSIX €IEKTPUYHOTO eKBiBaNieHTY (KBT), mo 3pyuno mmst
MOPIBHSAHHSA CYMapHOI E€HEPrOEMHOCTI BHUIOTOBJICHHSI 30IpHUX OJIMHULIL TpH
pi3HMX BapiaHTax 0O0poOkH. OCHOBOIO ISl PO3pPaxyHKIB SIBIISIIOTHCS BUTPaTHI
XapaKTEPUCTUKHU Mapu (T/TOJ) B MepepaxyHKy Ha OMEpaTUBHHMM Yac, HaNpUKIIALI:
npu BUTpati napu Ha podorty npeca CS — 313 (BHP) 10(1/rox) Butpara napu Ha
onepauito. BindopmyBaru nerani nilovok Mijkaka BUZHAYAETHCA 32 POPMYIIOHO:

Q. =10/3600 T,,,ipu T,, =50 c.=0,14T.

3Ha04M eNeKTPUYHUN €KBIBAJICHT NTApH PI3HOMAHITHUX THUCKIB
Bu3HavaeTbes npu P, = 0,5 MII

W= 0,14*0,7629 = 0,1067 Br.c.

[Tpumitka 1. ButpaTHi XapakTepUCTUKH IMapy BUOUPAIOTH 3 YpaxXyBaHHIM
THUITY TMPECIB Ta MOAYIIOK, SKUMH BOHH YKOMILIEKTOBAHI.

B mpecax 3 koMOiHOBaHMM HarpiBaM TOIYIIOK B pO3paxyHKax
BPaxOBYEThCS BHUTpara eJeKkTpoeHeprii 1 mapu. EnexkTpuuHi eKBiBaJeHTH 1
TEIJTIONPOYKIIiSE HACMYEHOI mapu BigoOpakeHi B Tabmuil 3. Jlo 3a3HaueHHX
BUTpAT €HEPrii y BUIVISAL Mapu JOJAIOThCS BUTPATU €HEprii Ha MpuBiA. SKIio
npecd MaloTh MHEBMOMPHUBIN, TO EHEPrOBUTPATH BU3HAYAIOTHCS BUXOASYH 13
3HAYeHb BHUTPAT CTHCIOrO IOBITPS M° /I, B IEpepaxyHKy HA dac pOGOTH
npuBoay(dac mpecyBaHHs Tp, , 4ac 3aKpHBaHHA HOAYLIKH 2C., 4ac BIIKPUTTS
MOIYIIKA 2C.) MHOKHUTBCS Ha eICKTPUIHHIT eKBiBaleHT (3aTpat eHeprii Ha 1000 m°
ctucioro moBiTpA  ckimamae  120-160 kBt.rog. Butpara eneprii  Ha
BaKyyMBIJICMOKTYBaHHSl BH3HAUYalOTh BHUXOJSYM 13 BUTpAT €HEprii Ha poOoTy
BaKyyM-TypOiHH, KOE(IIIEHT 3arpy3kd  BakyyM-TypOIHM 1  TpPHUBAJIICTh
OXOJIO/KCHHS BUPOOY.
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Hanpuknan, Bakyym-typOiHa tumy 19100-17/2-6 (HAP) BcranoBineHa
MOTYXXHICTh 3MiHUTBCA Bix 1 1o 3,5 kBrt, koedimieHT 3arpy3ku TypOiHH B
cepeanbomy nopiBHioe 0,5-0,8. Uac poOOTH 3aJIe)KUTH BiJ TUITY MaTepiaiy.

Tabanus 3 — EnekTpryHi eKBiBaJIeHTH i TeIVIONPOAYKIII HACHYEHOI Napu

TeronpoayKiis napa EnekrpoekBiBaleHrT,
Tucx napu Py mlla KKaJI/KT HAP/kr kBT. I.
0,1 635 2670,7 0,7418
0,2 645 2699,9 0,7499
0,3 650 2723,5 0,7565
0,4 653 2736,0 0,7600
0,5 655 27445 0,7624
0,6 657 2765,4 0,7646

OnepaTuBHUM Ha3MBA€ThCA Yac, BUKOPUCTAHUN Oe3rnocepeHbo Ha 00pOoOKy
BUpOOy, BYy3Ja, JeTall 1 MOJUISEThCS HAa OCHOBHHMI dYac Ta OINEpaTHUBHUM.
Po3paxyHku CTpyKTypu TPYJOBHX Ta €HEPreTUYHHUX BUTPAT HAa BUTOTOBJICHHS
«KiHOYOro JeMICe30HHOIO MajbTO» BUKOHAHO BIANOBIIHO 3 METOJIUKOIO
IIPUBEJICHOI0 HUKYE.

TpynoBi BUTpaTH po3paxoBYIOThCS B HACTYITHIM MOCIIOBHOCTI:

- TEXHOJIOTTYHHUI IpOLEC YMOBHO NMOJAUISAETHCA HA CEKIIi: 3arOTIBENIbHY,
MOHTa)XKHY, 03700JII0BaJIbHY;

- 10O BCIM MOJEISIM OKPEMO pO3pPaXOBYEThCA TPYAOMICTKICTH 1
3HAXOAWTHCS CEPEIHS: T0 3aroTiBeNbHIN cKkimamae — 5768 cek., MoHTaxXHIK — 3519
cek. 1 o3mo0moBanbHiil — 1566 cek.

- B KOKHII CEKIIi1 00paxoBy€eMO 4ac Mo BUAaM pooiT:

a) 3aroTiBeJIbHA: MallIMHHI oreparllii 2673 cek.; mpacyBanbHi — 1355 cek.;

cnenManniHi - 414 cek.; pyuni — 1316 cexk.

0) MOHTaxxHa cekIlis : mpacyBanmbHi 429 cek., mpecoBi - 280 cek.,
MamuHH1 — 1537 cek., cnenMarniuiHi - 558 cek., pyuHi-721 cek.;

B)  03100JI0BajibHA CEKIIis : mpacyBasibHi 336 cek., mpecoBi - 592 cek.,
cnierManinHHi — 295 cek., pyuyHi — 666 cexk.

Enepreruuni BUTpaTH po3paxoBYIOTHCS B HACTYIHIN TOCIITOBHOCTI:

- 0 yBaru OepyThbCsl JaHi, AKi OyaM po3paxoBaHi mpu oOpaxyBaHHI
CTPYKTYPH TPYAOBHX BUTPAT — TPYIOMICTKICTh IO CEKI[ISIM 1 BUJIaM POOIT;

- BUKOPHCTOBYIOUM  3aralbHU  4Yac  BUKOHAHHA  MAIIMHHUX,
CHEIMAIIMHHUX, TPACyBAJIbLHUX Ta MPECOBUX POOIT 00paxoByEMO KOPUCHUM yac
BUKOHAHHS Ollepalii 1 yac BUKOHAHHS Ha JOTIOMIXKHI TPUHOMH 1 onepariii;

- B pO3paxyHKax [0 yBaru OepeMO MOTYXHICTb €JIEKTPOJABUTYHIB
MIBEHHUX MAIlIMH, TOTYXHOCTI HarpiBaJIbHUX €JIEMEHTIB TPacoOK, MOIYIIOK,
BaKyyM — BIZICOCY 1 KO€(II[IEHTH BUKOPUCTAHHS LIUX MOTYXHOCTEH;

- BUKOPUCTOBYIOYM  OCHOBHI  (opmynu, po3paxoBaHi  BUTpaTH
CICKTPOCHEPT1l MOCEKIIIIHO 1 IO BUAAM POOIT.

3arortiBesibHA ceKuis:

a). mpacyBaJIbHI ormepariii:

Wnp:an-*Zp.x >X<Tp,x+ an-*zx.x >X<TIIOH-
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W,, = 0,1*0,65*0,0306+0,1*,077*0,309 = 0,054 xBr. roa.

0). mamuuHi oneparnii Wwm=0,4*0,65*0,175 + 0,4*0,11*0,41 = 0,635 xBT.
TOJI.

B). CIICIIMAIIIMHHI OTIepartii:

W, = 0,4*0,65*%0,044+ 0,4*%0,11*0,102 = 0,081 xBT. rox.

MoHTAaKHA CeKILisi:

a). MpacyBaJIbH1 omeparii:

W,,= 0,1*0,65*0,037+0,11*0,11*0,086 = 0,062 kBT.ro.

0). mpecosi orepanii ~ Wrpec. = 0,122 xBr. rox.

B) MaIIMHHI onepartii’

W,= 0,4*0,65*0,057 + 0,4*0,65*0,133 = 0,0477 xkBrT. ron.

T). CIICIIMAIIMHHI OTIepaITii:

W, = 0,4*0,65*0,057+ 0,1*0,11*0,133 = 0,165 kBT. rox.'

Cekuiisi 03100J1€HHS

a). pacyBaJIbHI orepartii

W,,.=0,1*0,65*0,16+0,1*0,11*0,382=0,146 xBr. rox.

0). mpecoBi orneparrii

Wipee.= 0,833 kBT. rog.

B). CIICIIMAIIIMHHI OTepartii.

W,=0,4*0,65*0,0816 +0,4*0,11*0,19 = 0,296 xBT. roxu.

Bcboro no Bupo0y i mo BWjiax pooir:

Maiunsi onepaiii: W,=0,6827 kBT. roa.(28%)

Cnenmamuuni onepaiii: W= 0,745 kBTt. ron.(21,26%)

ITpacysanbni onepamii: Wy,= 0,262 kBT. rox.(10,85%)

IIpecosi oneparii : Wipe.= 0,955 kBT. rox.(39,58%).

OtpumaHi pe3ynbTaTH Jal0Th MOXKIMBICTH TEXHOJOTaM BHUKOPHUCTOBYBATH
BiJI3HAYEHI TOKAa3HUKH TIPH OIIIHIOBaHHI TEXHOJIOTii BHUTOTOBJICHHS BY3JIa,
HaniBpabpuKaty, TOTOBOTO BUPOOY.

AHami3 ICHYIOYHMX TEXHOJIOTIYHHUX TIPOILIECIB BUTOTOBJICHHS IIIBEHHUX
BUpPOOIB IMOKa3ye, IO Yac Ha JOMOMDKHI omeparlii ckmamae 85% Big vacy Ha
HEMOJUIbHY orepaiiito. ToMy BeIMKHUl pe3epB €KOHOMIT enekTpoeHeprii ( sK 1
MIIBHUINCHHS IPOJYKTHBHOCTI IIpalll) 3aKJIOYaeTbcsl B MeXaHizamii Ta
aBTOMAaTH3aIllil JOMOMDKHHMX TMpUioMIB mparii. CKOpOTUTH Yac BUKOHAHHS TaKUX
MPUHOMIB MOXKJIMBO JIBOMA IUISIXaMU: 3a JIOTIOMOIO0 MEXaHi3allii 1 aBToMaTHh3allii
1 CyMIIIEHHSIM Yacy BUKOHAHHS JIONOMDKHHUX TPUHOMIB 3 4YacOM BHUKOHAHHS
OCHOBHOT'O TEXHIYHOT'O MPUHOMY POOOTH.

Jliteparypa
1. B. . ®panu. PamumonanbHOE HCIIOJIB30BAHUE SHEPrOPECYPCOB B
IBEMHON MPOMBINUIEHHOCTH. — M.: Jlerkas u nuiieBasi IpOMbBIIIIEHHOCTh. 1984, -

102 c.
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YK 687.173.016:675.6 Cexkunis 1
BILIUB EKCILTYATAIIIMHUX HABAHTAXKEHB HA MITPAIITIO
HYXO-MMP’AHOT'O HAITIOBHIOBAYA B KOMIPKAX
TEIVIO3AXUCHOI'O OJAIY

B. B. SIJIOBUH, C. B. JIOHYEHKO, H. A. IIUMBAJI
KuiBchkuit HalioHaIbHUM YHIBEPCUTET TEXHOJIOTII Ta AU3aHY

Ha choromuimHiil JeHh BEIWKY YAaCTUHY BITUYM3HSHOTO PUHKY 3aiiMaroTh
HIBEHHI BUPOOM 3 00’€MHUMM HE3B’S3HUMHU YTEIUIIOBAJILHUMHU HAIllOBHIOBAYaMH.
OaHuM 3 TakuX BHUAIB BUPOOIB € TEIUIO3aXUCHUN OAAT (KYpPTKH, MIBIAIBLTO,
NyXOBUKU Ta Take 1H.). [[ns HacemeHHs Teputopii YKpaiHu, KIIMaTH4HI YMOBH
AKOi MaloTh CE30H 3WMH 3 HU3BKUMH TEeMIEpaTypaMH HaBKOJUITHHOTO
cepenoBuia (Big 0 go minyc 10-15°C), BUKOpUCTaHHS SIKICHOTO TEIJI03aXHCHOTO
OJIATY € aKTYaJIbHUM.

[TakeT 3WMMOBOTO TEIIO3aXMCHOTO OJIATY, SK TPaBUIIO, OYAYETHCSA TIO
HACTYITHIM CXeMi: OCHOBHMM (MOKPUBHMI) MaTepiai, BITPO3aXHMCHA MPOKIIAJIKA,
yTeIUIIoBajgbHa NpOKIaaka (yTeruioBad) 1 miakiajaka. OCHOBHHM IIIApOM, IO
3a0e3Ieuye TerI03aXxuCHI BIACTUBOCTI 3UMOBOTO OJSATY € yTeruioBad [1].

Jlo He3B’si3aHUX 00 ’€MHUX YTEIUTIOBAJIBHUX HAIMOBHIOBAUIB BIIHOCSTHCS
CyMIillll 3 HATypaJbHUX Ta CHUHTETHYHUX BOJIOKOH. HaTypasibHi HamoBHIOBadi B
OCHOBHOMY CKJIQJIalOThCS 3 BOJIOKOH OABOBHH, BOBHHU Ta 3 CyMIllIe Iepa Ta Imyxy
BOAOIUIaBHUX  nTulb. Cepen  HallCydacHIIMX  CHHTETHYHHUX 00 €MHHUX
HAMOBHIOBaYiB MOXKHA BHJIUIMTH Taki, SIKI HaW4yacTillle BUKOPUCTOBYIOTHCS
BUpOOHHKaMH, 10 Takux BigHocsathes: Hollowfibre, Thinsulate, Cunrenyx.

TexHos0T1s BUTOTOBJICHHS BUPOOIB 3 3a3HAYCHUMU BHIIIEC HATIOBHIOBAYaAMU
BIIPI3HSAETHCS B1JI TEXHOJOTi BUTOTOBJIEHHS TEIUIO3aXMCHUX BUPOOIB 3
TEKCTUJILHUX MaTepiaiiB TUM, 110 Ha MOYATKOBUX CTaJisIX 0OpOOKU 30MparoThCs
OKpeMi JeTaji 3 HalOBHIOBAYeM, ITICJISI YOr0 BOHHM 3’€IHYIOTHCS B €JIWHUM
TEIUI03aXUCHUH 11ap BUPOOY.

HaituacTtime KOHCTPYKIliS YTEIUTIOBAJIBHOTO TaKeTy JeTalieid BHUpOOiB
CKJIAJA€ThCSl 3 30BHIMIHBOI Ta BHYTPIIIHKOI OOOJOHKH, B CEpPEAUHI SKOi
PO3MIIYEThCST HE3B’si3aHUM HamoBHIOBaY. OOOJIOHKH CKPIIUIIOIOTH MO KOHTYPY
JeTanel HUTKOBMM a00 3BapHUM CIOCO0aMH, YTBOPIOIOYM TMOPOKHUHY, SIKY
3aMOBHIOIOTH 3a3HAUYCHUMU BUIIE HANOBHIOBaYaMu. J[Jisi pIBHOMIPHOTO pO3MOALTY
HE3B’sI3aHOT0 HAIMOBHIOBAYa IO BCIM TUIONIMHI JETall, a TaKOX, JJII yTPUMAHHS
HOTO B PO3MOJIJICHOMY CTaHi, JeTai BHp06iB BHUCTHOOYIOTh HaCI(pi3I> HUTKOBUMU
CTPOUKAMH UepE3 MEBHY BiJICTaHb OJTHA BiJ OJHOI, YTBOPIOKOUH KOMipKH 00’ €MHO1
dbopMu, K1 HE JAOTh 3MOTY HAMOBHIOBAYy IEPEMIINyBATUCS BHHU3 TIPH
eKCILTyaTarlii TOTOBOro BUpoOy [2].

3a pe3ynbTaTaMU ONUTYBAHHS CIOXKHUBaYiB OyJIO BCTAHOBJICHO, IO SIKICTh
TEIJI03aXKMCTy IyXOBUKIB OMHMCAHOI BWINE KOHCTPYKIlI 3HMIKYETHCS MPOTIATOM
TEpMiHYy eKCIUTyaTallii Ta Micias mpaHHs (10 HE PEKOMEHAYEThCS BUPOOHUKAMH,
ayie B OUTBIIIOCTI BUMAIKIB 3M1MCHIOETHCSA CHO)KI/IBa‘-IaMI/I) [3] Tako BCTaHOBJICHO,
0 HAWOUTBII MOIMMPEHUNA PO3MIp KOMIPOK 3 MyX0- mip SIHI/IM HAITOBHIOBAYEM Yy
MOOYTOBOMY TEIJIO3aXUCHOMY 075131 CTAHOBUTH 6° 10212 9-107% M.

BpaxoByroun Te, 1m0 Maca Myxo-Mmip’sHOI CyMIIIl B JETalsAX OIATY
TEXHOJIOTIYHO TOCTifHA BEJIMYUHA 1T KOKHOTO PO3MIPO-3pOCTY, TOA1 1 pO3MOILI
il B KOMIpKax pi3HUX MapameTpiB OyJie MaTh MPsSMY 3aJIeKHICTh: UMM IIHUPIIA
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KOMiIpKa — TUM OllbllIa Maca CyMilli, IO B Hii 3HAXOAUTHCA. AJie, HAa CKUIBKU
MyXO-Tip’ssHa CYMIII 3MICTHTBHCS TiA I€I0 CHIW TSOKIHHS 10 HHU3Y KOMIpKH,
3aJIMIIAI0YN TIOPOKHIO BEPXHIO il YacCTHHY, CIIPOTHO3YBATHU JAOCTAaTHHO CKJIAIHO.
Ile mosiCHIOETBCSI THM, 1110 Ha IMPOIIEC MIrparlii cymiiil BIUIMBae 6arato (HakTopis.
Jlo ocHOBHUX (paKTOpiB BIUIUBY MOKHA BIAHECTHU: SIKICHUH Ta KIJIbKICHUN CKIIaJ
CyMIIlll; BOJOKHHCTUH cKkiaj, QakTtypa Ta (I3UKO-MEXaHIYHI BIIACTUBOCTI
000JIOHKHA KOMIPKH.

Hesanmepeunum € Toi ¢akt, 10 TEIMI03aXUCHI BJIACTUBOCTI KOMIPOK 3
PIBHOMIPHUM PO3MOALIOM MyXO-Mip ’sSHOI CyMilli Ta KOMIPOK 3 YacTKOBO
HE3alMOBHEHUMH TOpOKHEUYaMU OyAyTh PI3HUMH, a 3HAYUTh 1 TEIUIO3aXHUCHI
BJIACTUBOCTI OJAATY B IIJIOMY Ha TMOYaTKy Ta B MpoIlleci eKcIulyararii OyayTh
BiJIpi3HATUCSA. TOMYy BCTAaHOBJCHHS B3a€MO3B’S3KY MK PO3MIPOM KOMIPKH Ta
CTyIIEHEM 11 3aMTOBHEHHSI IMTyXO-TIip SHOIO CYMIIIIIIIO 3 METOI0 OTPUMAaHHS BUX1THUX
JaHUX Ui MOAAJBIIONO MPOrHO3YBAaHHS TEIIO3aXMCHUX BJIACTUBOCTEW OJSrY B
LIJIOMY € aKTyaJIbHOIO 33a4€lO0.

JInsi BCTAHOBJIEHHS 3aJIEKHOCTI CTYINEHS 3allOBHEHHS KOMIPOK 3 IyXO-
MIp’STHOKO CYMIIIIIIO B1J IX pO3MIPIB B MPOLECI EKCIUTyaTalli oasry Oyio
IPOBEJCHO EKCIEpUMEHTAlbHE JOCHIKeHHS. [l mpoBeneHHs sKOoro Oyio
BUTOTOBIICHO 3Pa3KH (bparMeHTlB TEILI03aXHCHOTO 11apy OJiry 3 MyXo- nip’ sHOIO
CYMIIIIILIO po3M1p0M 37-10%X 40-107 m. Skicuuii ckaax cymimi: 80% mip’st / 20%
NyXy; MyXO-TIip’sHa CyMILI T'ycsl CIpOTO KOJIbOpY. XapaKTepUCTHKa 060JIOHKH
TKaHuHa Tiagkodapoosana; 100% IIE; TNOBEPXHEBA TyCTHHA 95 r/m°. 3pasku
MPOCTPOUYBATUCH TOPH3OHTANLHO HACKpi3b Ha yHlBepcaJ'IBHOMy HIBEHHOMY
oOnagHaHHI 3 YTBOPEHHAM KOMlpOK 3 posmipom 6-10% ta 9-10% . Hepez[
JOCIIIKEHHSAM 3pa30K MiJAaBaBcs IMITalli eKCIUTyaTaliiHIX HaBaHTaKEHb, MICIs
Yoro  3akKpilUIIOBaBCS  BEPTUKAIBHO Ha  JTAOOpAaTOPHOMY  YCTaTKyBaHHI
po3pobsienomy Ha kadeapi TKIIB [4]. 3a momomorow 1nudpoBoi GoTokaMepu
(iKcyBanucs pe3ynabTaTH JOCTIIKEHHS.

3a pesynbTaraMu IPOBEICHHX JOCHIPKEHb OyJ0 BCTAaHOBJEHO, IO B
KOMlpKaX 3 BHCOTOIO 6°107 M He3allOBHEHA 1aCTHHA CTAHOBAIIA 10% Bix po3mipy
KOMIpKH, y KOMipKax 3 BHcoToi0 9-107 M — 5%.
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YK 677.076.1 Cekunis 1
HOPIBHAJIBHA KOMIIVIEKCHA OIIIHKA 3UMOBOI'O
KOMILJIEKTY BIMCBKOBOCJIYKBOBIIS
M. M. KYPI'AHCBKA, C. M. BEPESHEHKO
KuiBchkuii HallloHAIBHUN YHIBEPCUTET TEXHOJIOTIHN Ta AU3alHY

[Ipomec yaockoHaleHHS MPEIMETIB ICHYIOUOrO0 €IMHOTO OOMOBOTrO
KOMIUJIEKTY BHMAara€ 3acTOCYyBaHHS TOPIBHMAJIBHOT KOMILJIEKCHOI — OIlIHKH.
CkiagHiCTh TPOEKTYBaHHS  TEIUIO3aXHMCHOTO OJSTY  BIHCHKOBOCTY>KOOBIIIB
noJyisirae, Tepml 3a Bce, B 0araro3Ha4HOCTI 3aBllaHb, aJKe SKICTh Ta
0arato(pyHKIIOHATBHICT (POPMYETHCS Ha CTaAll CTBOPEHHS. 3aXMILEHICTh
BICHKOBOCIIYKOOBLISL  BiJ] HEraTMBHOIO BIUIMBY HHU3bKUX TEMIIEpaTyp €
aKTyaJlbHUM THTAHHSIM, IO HE MOXXe OyTH BHPIMIEHO CTaTHYHUMU
(ytabopatopHumu) BunpoOyBaHHsMH. CiijJ 3ayBaXUTH, IO TEIJIOBE BIAUYTTS
JIOIMHU TIOB’s3aHE 3 TEIUIOBUM OanaHcoM 1i Tija B mijgomy [1, 2], 1m0, B CBOIO
4yepry, 3ajeXHUTh Bl JOCSATHEHHS ONTUMAaJIbHUX 3HAUYEHb IOKA3HMKIB SIKOCTI
KOXKHOTO OKPEMOTO Iapy SIK €UHOT CHCTEMH.

Tako CKJIaIOBUMH €TallaMi KOMILJIEKCHOI OPIBHSJIBHOI OLIHKY €: 301p Ta
aHajmiTM4Ha  0oOpoOka  i1HGopmalli;  OOrpyHTYBaHHA  IMOKAa3HHUKIB, IO
BUKOPUCTOBYIOTHCS JUIsl OLIIHKU; MOPIBHSJIbHA XapaKTEPUCTHKA MOKA3HUKIB MIXK
co0010.

J10 BEpXHBOTO OJArY BIHCHKOBOCTYKOOBLSI NP IBIAIOTHCS TaKl BUMOTH
AK: 3a0e3MeYeHHs] OJHOYACHOI'0 3aXMCTy BIJ XOJOAY, BITPY, HECHPUSTIUBUX
KJIIMAaTUYHUX YMOB; MaTH MIHIMAJIbHY Macy; OyTH NpPOJYKTOM MacOBOTO
BUPOOHHUIITBA.

Ha Temepimuiii yac KOXyX HJii BapTOBUX HE € MPOJYKTOM MacOBOTO
BUPOOHUIIBA, Y 3B A3KY 31 3TOPTAaHHAM BUPOOHUIITBA Ha 0A30BUX MIINPUEMCTBAX
y nepioa 2015-2016 pokax, ToMmy nocrana npobjemMa MOouyKy albTepHATUBHOIO
OJISITY CIIEIIaIbHOTO JIJISl 3aXUCTY BiJl X0JI0y. AJTBETPHATUBHUM BapiaHTOM OyIi0
0o0paHO KypTKY BOJIOTOBITPO3aXHMCHY MOJOBXKEHY, MPSMOrO CUIYETy 3 MIHHUM
MIKPOTIOPUCTUM MOKPUTTSAM TKAaHUHU BEPXY 3 YTEIUTIOBAUEM.

byno npoBeaeHO AOCHIOHULIBKI — MOPIBHSJIBHI — TECTYBaHS  KYpTKHU
BOJIOTOBITPO3aXHUCHOT TOJOBXEHOI Ta KOXYXy JUIsl BapTOBUX, SK 3MiHHHX
€JIEMEHTIB y KOMIUIEKTI onaary 3uMmoBoMy 30poiHux Cun VYkpainu. [o
KOMIIJIEKTY 3MMOBOTO BXOJMJIM: INIalika 3UMOBA, IITaHU BITPO-BOJOr03aXMCHI
3UMOBI (IITAHU yTEIUIEH! MOJbOBI), PYKAaBUUKU 3UMOBI, mapd-Tpyda 3MMOBUH,
Oinu3Ha JJI1 XOJIOJHOI TOoroau (COpodyka 3UMMOBA Ta KaJlbCOHU 3HMOBI),
IIKAPIIETKU 3UMOBI (TPEKIHTOBI1), YEPEBUKH 3 BUCOKUMHU OEPIISIMHU 3UMOBI, KypTKa
KOCTIOMY YTEILTIOI0Ya, III0JIOM OaTiCTUIHUH.

J171st TOpiBHSIHHST 3MMOBOTO KOMILIEKTY BIMCHKOBOCITY>KOOBIISI Oyii0 0OpaHo
JIBa TIOKAa3HUKH, BOJIOTICTh Ta TEeMIEpaTypy B MIJOASITOBOMY MPOCTOPI.
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[Toxa3Huku Oynau OTpUMaH1 3aBASIKM BUKOPUCTAHHIO OIOMETPUYHOI CEHCOPHOI
cuctemu IBK2]1, no cknaay sikoi BXoAwin 4 1UCTaHIIMHI MOy 1O 8 JATYHKIB Y
KOKHOMY [3].

JocaikeHHsT TPOBOAWIIMCH B KJIMAaTHYHIM Kamepl MNpH TeMIepaTypi
noBiTps -18+10 C, mBuakocTi BiTpy 8+2 Mm/c, BiAHOCHIM Bosorocti 25%, 3a
3aTBEP/PKEHOI0 METOJIUKOI0 TIPU y4YacTi BOJOHTEPiB-BUIPOOyBauiB (N=2),
MIBUAKICTD PyXy CYO'€KTIB 10 2 KM/TO/I.

Jlatuukn  Temmepatypu Ta  Bosorocti  moxayns  IBK2.4  [3]
PO3TaIIOBYBAIIMCH BIAMOBIIHO J0 3aTBEPKEHOT METOAUKH.

3a  pesyiabraramMu  BUNPOOYBaHb  BCTAHOBJEHO, IO  KypTKa
BOJIOTOBITPO3aXHUCHA MOJOBXKeHa Mae Ha 18,6% Buine cepenHe 3HAYCHHS IO
TemnepaTtypi Ta Ha 4,9% HIX4Y1 TOKa3HUKH BIJIHOCHOT BOJIOTOCTI Y MiI0JISTOBOMY
IPOCTOPi y TOPIBHSIHHI 13 KOXYXOM JJIsi BapTOBUX. MiHIMaJIbHE 3HAYCHHS
MOKa3HUKIB TEMIIEpaTypH y KOXKyxa JJis BapToBUX Ha 27% HMKYe, BIJHOCHA
BOJIOTICTh — HI>KYa Ha 8,3%
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VJIK 677.024. Cekuin 3
AHAJII3 KOMITIIOTEPHUX ITPOT'PAM BI3YAJIIBAIIIL
TEOMETPII HUTOK Y TKAHUHAX
O. B. ®EJOPYEHKO, O. B. 3AKOPA, O. M. €EBJJOKMMEHKO

XepCOHCHhKU HAIIIOHAIbHUN TEXHIYHUN YHIBEPCUTET

Bce uyacrine BUpOOHMKM TKaHWH CTHUKAIOTHCS 3 HEOOXITHICTIO IIBHIAKOIO
OHOBJICHHSI ~aCOPTUMEHTYy. ToMy y Cy4acCHOMY CBITI BCe OUIBLIOTO
PO3MOBCIOIPKEHHS HaOyBalOTh MpOTpaMU  aBTOMATH30BAHOTO IMPOCKTYBaHHS
TKaHUH, SKi JO3BOJIAIOTH BpaxoByBaTH OaraTo (hakTOpiB BIUTUBY Ha CTPYKTYpPY
TKallbKUX TMEperieTeHb, Bi3yalli3yBaTh B3a€EMHE PO3TAIlyBaHHS HUTOK B TKaHWHI,
BUKOHYBAaTU CKJIaJHI MaTeMaTH4HI PO3paxyHKH Ta CKOpOYYBaTH MaTepialibHi 1
yacoBl BuTpaT. [Ipm 1poMy OAHOYACHO MO’KHA IUTAHYBATH Pi3HI KOJIBOPOBI 1
JM3aiHePChKl PIIICHHS 30BHIMIHBOTO O(GOPMIICHHS TEKCTUJIbHMX MatepiamB [1].
[IpoTe 3anuIIa€ThCS BIAKPUTUM TUTAaHHS 3a0€3MEUEHHS JOCTATHbOI TOYHOCTI
IPOEKTYBaHHS CTPYKTypU TKaHUH, OOYMOBJIEHE HH3KOIO CIpOLIEHb Ta
0COOMMBOCTSIMU OYZOBH PI3HUX TKAllbKUX MEperieTeHb. [IpOeKTyBaHHS TKaHUH
HEPIBHOMIPHUX CTPYKTYp YCKJaJHEHE IWHAMIYHUMHU MpPOLECaMU 3MILIEHHS 1
IpynyBaHHST HUTOK B CTPYKTYpl TKaHWUHU IICIA 3HATTS 3 HEi HaBaHTaXCHHS,
BIJICYTHICTIO 3aKOHOMIPHOCT1 PO3TAllyBaHHsI OCHOBHHMX 1 YTOKOBUX NEPEKPUTTIB B
Mexkax parnopty. OcoOJHMBO 1€ CTOCYETHhCS KOMOIHOBAaHHUX II€pPEIICTCHb, SKI
MalTh PI3HY KUIBKICTh 1 JOBXHHY OCHOBHHMX Ta YTOKOBUX HEPEKPHUTTIB, IO
CTBOPIOE HEPIBHOMIPHICTh penbedy TKAHWHM 32 PaXyHOK 3MIHM KyTa BHUTHUHY
HUTOK IPH iX B3a€EMOII.

[TpoekTyBaHHSI TKAaHWH MOYMHAETHCS 3 BiAMOBIAAIBHOTO €TaIy — PO3POOKH
QITOPUTMY METOJy TMPOEKTYBaHHSA, BIJ SKOTO 3aJCKHUTh €(PEKTUBHICTH
MPOBEJEHUX po3paxyHKiB. OJHUM 3 HAWBaXXIUBINIMX 3aBJaHb B MPOCKTYyBaHHI
OyZOBM TKaHWH € BU3HAYECHHS TE€OMETPli HUTOK y TKaHWHI. Taky MOIIMBICTb
HajJa€e Bi3yamizalis Opo(uIB OCHOBHUX Ta YTOKOBUX HHMTOK 3a JOMOMOIOIO
KOMIT'IOTEpHUX TporpaM. Haibinpmoro po3moBCIOKEHHSI HaOylu METOIu
POEKTyBaHHS Ha 0a31 matremaTuuHoi nporpamu MathCad, sika mae 3pyyHuil st
Bi3yauri3allii CTpyKTypH neperuieTreHHs inrepdeiic [2]. Ha ocHOBI HemiHiNHOT Teopil
BUTHHY JJIs1 300pa)KeHHSI TeOMETpPil HUTOK MOKHa BHUKOPHUCTOBYBAaTH IIMAaTKOBO-
Oe3nepepBHY (DYHKIIIO, 32 JOTIOMOTOIO SIKOT BUBOJASTHCS (DOPMYJIH JIJis TOOY10BH
BEPXHBOI Ta HMKHBOI YaCTHHU MPOGUII0 HUTKU ISl TIOJIOTHSHOTO TEPETUICTCHHS
[3]. B po6orti [4] aBTOpU NpUBEIN JeTATbLHUI METO Bizyaizailii mpodiiro HUTKH
eJIINMCOBUAHOIO MEPEeTUHY Y TKaHUHI MOJIOTHSHOIO MEPEeIUIETEHHS 31 3MIHHOIO
HIUTBHICTIO MO YTOKY, 110 HA/Ia€ MOKJIUBICTH JAETAIBHOIO PO3PAXyHKY 3HAUEHHS
ypoOiTku. B mogansimoMy aBTOpu po3poOuiIH alropuTM moOy0BH KOMIT FOTEPHOT
TPHOXBUMIPHOI ~ MOJIENl CTPYKTypHM TKAaHMHH y BJIACHO PO3POOICHOMY
MPOTPaMHOMY CEpEIOBUILI [5] Ha pi13HUX eTanax ii GopMyBaHHS.

[Ipodecopom TI'.l. TomyOGeeBoro 3ampomnOHOBaHWI METOJ MPOCKTYBaHHS
npodiliB HUTOK OCHOBU Ta YTOKY y MOJOTHSHOMY MEpeIvieTeHHl, sIK QyHKIII BiJ
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KyTa HaXWy MPSMOJIIHIMHUX BIJIPI3KIB HUTOK JO OCI aOCIIMC y 30HAaxX IMepeciuox,
Ta PO3PaXyHOK YPOOITKH ITUX HUTOK [6, 7]. MeTo1 BU3HAYEHHS XBIJISICTOCTI HUTOK
TOJIOBHHX TMEpPEIUICTeHh y (QPOHTAIBbHIN [8] Ta ropu3oHTadbHIM TUIOHIMHI [9]
J03BOJISIE BU3HAUUTH YpPOOITKY HUTOK 3a BIJOMHUMH 3alpaBHUMH JaHUMH Ta
BHUCOTOIO XBWJII BUTMHY HUTOK. ¥ po6oti [10] mpeacTaBieHuii MeTo 1 OOy 10BU
npo(dUTI0 HUTOK B TOJOBHHUX MEPEIUICTEHHSAX 3a JIHIMHUMH T'YCTHHAMHU HHTOK,
IIUIBHICTIO TKQHWHU MO OCHOB1 (YTOKY) 1 BHCOTOIO XBWJII BUTHHY HHUTOK, SIKI
oJleprkaHi 3a MIKpOpo3pizaMu TKaHWH. JlaHuit MeToj po3pobsieHui y cepenoBuII
nporpamyBanHs MATLAB 3a  gonmomMoror  IporpaMHOrO  KOMIUIEKCY,
npeacTaBieHoMy y [3].

BukopucTtanns niHIHHOT Teopii BUTHHY MPY>KHUX CTPHIKHIB AJI1 OTPUMAaHHS
reOMETPUYHUX MojeNel CcTpykTypu TkaHuH Jo3Boiwio C.J1. HikonaeBy Ta
O.M. PauenkoBiii po3podutu mporpamy Ha [IEBM B cepemoBuili 00’€KTHO-
opieHToBHOro mporpamysaus C'" s po3paxyHKiB TeXHOJOTIYHUX TapaMeTpiB
BUTOTOBJICHHS TKaHHWH. [IpoTe po3paxyHOK Ta 300pakeHHS OTPUMAHUX JaHUX
MOXJIMBI JIMIIIE HA MPUKIAAl MOJOTHSIHOTO, CAPXKEBOTO Ta MOXITHOTIO (POroKKa
2/2) mnepemnerens [11]. B poGoti [12] po3pobiieHui BEKTOPHUM METO
MIPOEKTYBaHHS TPUBUMIPHOT MOJEII TKAHWH, KU BTUIIO€ MPOEKTYBaHHS Ha 0asi
yHiBepcanbHuX CAD-cucTteM Ta 3aCHOBaHMI Ha TOCIHITOBHIA 3MiHI TOUYOK PyXy
HUTKU BIIHOCHO camoi cebe Ta AedparMEHTOBAHOI y TPbOX HampsiMkax. Sk
BKa3ylOTh caMmi aBTOpH, IepeBara JaHOTO METOJy IOJIATae B YHIBEPCAIHHOCTI Ta
MOKJIUBOCTI peani3yBaTu OyJb Ky MOJEIb, B OCHOBI IKOi € HUTKAa a00 BOJIOKHO.
IcHye BEKTOpHMI MaTpUYHUNA MeETOJa MpoeKkTyBaHHS [13], HaA OCHOBI SIKOTO
po3po0JIeCHO mporpaMy KOMITHOTEpHOTO MojenoBanHs «WiseTex». Bona
MpU3HAYCHA JJIsl POTHO3YBAHHS XapaKTEPUCTHK TKAHUH 1 CTBOPIOE TPUBUMIPHY
KOMITIOTEpHY Bi3yami3amilo 3pa3ka IIPOCKTOBAHOI TKaHWHH, SKHH MOXKHA
JOCIIKYBATH, SIK PEAJIbHUI: BUAAIATA OKPEMI HUTKH, OTPUMYBATH Bi3yalli3alliio
H0T0 MIepeTHUHy, pO3TATYBATH 3pa30K 1 T. 1H.

B pesynbTaTi aHaiily Cy4acHOTO CTaHy MHUTaHHS MNPOCKTYBAaHHS TKAHUH
KOMIT IOTEpPHUMHU 3aC00aMH MO>KHa 3pOOWTH BHUCHOBOK, IIIO ICHYIOUYlI TPOrpamHi
IIPOJYKTH 3aCTOCOBYIOTHCS IS KOHKPETHUX BHUIIB TKAIlbKUX TMEPEIJIeTeHb 3
PIBHOMIPDHUM pO3TallyBaHHSIM TMEPEKPUTTIB B panopTi. [ mokpameHHs
€(EeKTUBHOCTI TMPOCKTHUX PO3PaXyHKIB TKAaHWH HEPIBHOMIPHUX CTPYKTYD
HEOOX1THO BpaxOBYBATH OCOOJMBOCTI pamopTiB TNeperieTeHb (Y4epryBaHHs
MEPEKPUTTIB, MOBKUHY MPOKHIOK HUTOK Ta PO3MIpH 1 (GOpMHU HACTHUIIIB), IO
30UIbLIY€E TOYHICTh MPOEKTYBAHHS CTPYKTYPU TKAHHUX MOJIOTEH.
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YK 687.016.5: 004.942 Cekuis 1
IHTEJIEKTYAJIBHA CUCTEMA BUBOPY
MNAPAMETPIB BA3OBOI KOHCTPYKIIIi BUPOBY
O. B. 3BAXAPKEBUY, A. JI. CJIABIHCBKA, M. KOJIECHUK

XMeNbHUIBKUIN HalllOHATBHUN YHIBEPCUTET

Bucoka HacuueHicTh 1HGOPMAILIHHOTO CEpPEAOBUINA 1 PU3UK MPUHHATTS
XHUOHOTO PIIICHHS B MPOIIECI MPOSKTYBAHHSI MIIBUIIYE aKTYaJbHICTh BUKOPUCTAHHS
iHOpMAIIMHUX ~ TEXHOJIOTIH, SK 3aco0y MIATPUMKH TMPOIECY MPUHHSATTS
yOpaBIiHCHKUX pimieHb [1]. OIHUM 13 TaKUX JOCATHEHb € BUKOPHCTAHHS METO/IB
IITYYHOTO 1HTENEKTy 1 cTtBOopeHHs ekcneptHux cucteM (EC), sxi € cmocobom
BUpIIICHHS HedopMmaiizoBaHux abo ciaabko dopmaaizoBaHUX 3ajad Iij dac
MIPOEKTYBaHHs BUPOOiB [2].

ExcnepTHa cucremMa — 1€ BY3bKOCIHELIATI30BaHUM CKJIAJHUN MPOrpaMHUMN
KOMIUIEKC, 10 JT03BOJILE€ a00 TyK€ HIBUAKO MPUHMATH CTaHIAPTHI pillieHHs, a0o
Ha OCHOBI TPUBAJIOr0 10Ty 3 KOPUCTYBAa4YEM J0NIOMaraty y BUOOpi pimieHHs [3, 4].

BBenenns 6a3u 3HaHb B 000510HKY EC B110yBa€eThCs 3a 3araliIbHONPUITHATOIO
CTPYKTYPOIO TMPOAYKIIIMHOI MOJENI: CJiJi BBECTH IM’S MPOAYKIii (TIOHSTTS,
CYTHOCT1), YMOBY 3aCTOCYBaHHS spa NPOAYKIIii, AP0 NPOAYKIIii, HICITyMOBY.

[IponykuiitHa MoJzienb, a0 MOJENb, 0 0a3yeThCsl HA MpaBUjIax, — OAHA 13
MoJiele mpeaCcTaBiICHHs 3HaHb. BoHa /103BOJIsSIE MPENCTABUTH 3HAHHS Y BUIJISAIL
pedyenb Buay «Skmo (ymoBa) To (misi)». IlpomykmiiiHa Mojenb mnpuBadIO€e
KOPUCTYBadiB BIJHOCHOIO IPOCTOTOK, HAOYHICTIO, BHCOKOIO MOJYJIBHICTIO,
JIETKICTIO IO BHECEHHS 3MIH 1 JIONIOBHEHb, IIPOCTOTOI0 CXEMH JIOT1TUHOTO BUBOAY.
Kpim Toro, icHye Benmka KiIbKICTh MPOTPAMHUX 3aC001B, IO peaii3yloTh came
MPONYKUIMHY MoJenb. J[0 Takux BiIHOCUTHCA 1 0OpaHa Ha MOMNEPENHIX eTamax
JOCITIIKCHHS «ITyCTa» eKcrepTHa cucreMa — obosionka EC «Pamanay [5].

dopMyBaHHA TpaBWJI MPU NOPOAYKIIHHIA MOJAENl 3HAaHb O3HA4Ya€e
MIPEACTABJICHHS 1X Y BUIJIA/II YMOB Ta JI1id. YMOBHA YaCTUHA NPOAYKIli — YMoBa 1,
YmMmoBa 2, ..., YmoBa N (anTeneaeHT) ado nepemymoBa (aHri. premise, antecedent).
JlieBa wyacTMHa NPOAYKINi, i (KOHCEKBEHT) a00 BHCHOBOK (aHri. result,
conclusion, consequence). YMoBOI (aHTEICIEHTOM) € PEUCHHS-3Pa30K, 3a SKUM
3IMCHIOETHCS MOMTYK Yy 0a3l 3HaHb, a JII€f0 (KOHCEKBEHTOM) — i1, 1110 BUKOHYIOTHCS
IpH YCHILIHUX pe3yibTaTax MOUIYKY.

[IpaBmwio BuOOpy mnpubaBOK Ha CBOOOAY OOJSTaHHS HAa OCHOBHHUX
KOHCTPYKTHUBHHUX DPIBHSX CTaHy BUpPOOY njisi TUIOBUX 0azoBux KoHcTpykuii (BK)
MIPEACTABICHO y BUTIIsAAl Tabmuii 1. Bonu mpencraBiieHi y KIITHHIN HA TIEPETHHI
IBOX yMOB: yMoBH 1 (cunyeT), Ta ymoBU 2 (0a3oBa KOHCTPYKIlis). YMmoBa 1
BU/IIJIEHA KOBTUM KOJIbOPOM (CTOBIIELIb | 3aroioBka), yMoBa 2 BUJIIJIEHA POKEBUM
(psimkm 1, 2 3arosnoBka), ist (KOHCEKBEHT) — O17TUM KOJIBOPOM.

Hns Bubopy cnumbHOi BK s nekinbkox BUIB BUPOOIB, Ha TEPETHHI
cToBIIs 13 yMOBOIO 1 (popMa pykaBa) 1 yMOBOIO 2 (CHiIyeTH BUPOOiB), 3HAXOAATh
3anponoHoBaHi mpuOaBku. DopMyBaHHS TMpaBUia TNPEICTABICHO Y BUTIISAIL
Tabaui 2. YMoBa 1 BujiIeHa KOBTUM KOJLOPOM (CTOBIEIL 1 3aroioBka), ymMoBa
2 BUJLIIEHA 3€JIeHUM (CTOBIELb 2 3arojioBKa), yMoBa 3 — poxkeBuUM (panku 1, 2
3aroJjioBKa), Jis — OLJTMM KOJILOPOM.

234



Pecypcosbepizaroui mexHonozii ne2koi, mexcmunvHoi i xapuoeoi npomucioseocmi

Taoauus 1 — IIpaBuio Budopy npudaBok st TunoBux bK

Cunyer bazoBa KOHCTPYKIIist
JKaKeTa MaIbTa U1l KYPTKH
112=4,6-55 cm 112=6,2-6,8 cm 112=35-6,6 cm 112=8,0-12,0 cm
Mpeermiii 112=4,6-5,5 cm; ITm=2,9-3,9 cm 112=6,2-6,8 c™m; [Tm=4,7-6,2 cM 112=35-6,6 cm; [Im=4,0-76 cm | [10=8,0-12,0 cm; [Tm=12,0-18,0 cm
112=4,6-5,5 c™m; ITm=2,9-3,9 cMm; 112=6,2-6,8 c™m; IIm=4,7-6,2 cMm; 11=3,5-6,6 c™m; [Tm=4,0-7,6 cm; | 112=8,0-12,0 cm; [Tm=12,0-18,0 cm;
IIem=2,3-32 cm Tlem=4,2-54 cm TIem=3,0-6,4 cm IIem=6,0-10,0 cm
112=5,8-6,9 cm 112=7,0-8,0 cm 11=6,6-9,8 cm 112=12,0-16,0 cm
HamiBnpu-|  172=5,8-6,9 cm; [Im=4,7-6,4 cm 112=7,0-8,0 c™; ITm=5,7-9,1 cm 112=6,6-9,8 cm; IIm=7,6-11,3 cm |[1=12,0-16,0 cm; [Tm=18,0-24,0 cm
nermi | [72=5,8-6,9 cm; [Tm=4,7-6,4 cm; 112=7,0-8,0 c™; IIm=5,7-9,1 cm; | 112=6,6-9,8 cm; [Tm=7,6-11,3 c™; | [12=12,0-16,0 cm; [Tm=18,0-24,0
Tlem=3,4-4,5 cm Tlem=4,7-6,0 cm Tlcem=6,4-9,8 cm oM, [Iem=10,0-14,0 cm
11=7,2-8,6 cMm 112=8,4-10 cm 112=9,8-12,9 cm 112=16,0-20,0 cm
Tt 112=7,2-8.,6 c™m; ITm=6,6-7,8 cm 112=8,4-10 cm; [Tm=8,7-102 cm | 112=9,8-12.9 cm; ITm=11,3-14.9 cm |TTr=16,0-20,0 cm; [7m=24,0-30,0 cm
112=7,2-8,6 cm; [Im=6,6-7,8 cm; | I12=8,4-10 cm; [Im=8,7-10,2 c™; | 112=9,8-12,9 cm; [Tm=11,3-14,9 cm;| [12=16,0-20,0 cm; 17m=24,0-30,0
Tlem=5/4-74 cm Tlem=17,9-94 cm Tlem=9,8-13,1 cm om; [lem=14,0-18,0 cm
112=8,2-9.7 cm 112=9,2-11 cm 11>=12,9-16,0 cm 112=20,0-24,0 cm
Tparnere- 112=8,2-9.7 cm; IIm=<7,6 cm 112=9.2-11 em; [Tm=<10,7 cm  |112=129-16,0 cm; [Tm=14,9-18.5 cm|112=20,0-24.,0 cm; 1Im=30,0-36,0 cMm|
noniOumii | [12=8,2-9,7 cm; [Im=<7,6 cMm; 112=9,2-11 cm; [Tm=<10,7 cm; 112=12,9-16,0 cm; [Im=14,9-185 | 112=20,0-24,0 cm; [7m=30,0-36,0
Tlem=<78 cm Tlen=<11 cm cm; [Iem=13,1-16,5 cm om; [lem=18,0-22.0 cm

Tabmuus 2 — IIpaBuio BuOOpy npuOaBOK Ha BijlbHe 00/ATaHHS 10 OCHOBHHX
KOHCTPYKTHMBHHX PiBHIiB cTaHy Ta pykasa Juis cniibuux BK (pparment)

Tim oy Cunyern i Buau BK Bupo6iB
HIT-PXX TIT-TXX TITT-HX
BIL-BXK 112=9,5-9,7 cm; [Tm=10,7 cm 112=7,2-8,0 cm; IIm=6,6-7,8 cm 112=6,2-6,9 c™m; ITm=4,7-6,2 cm
ITem=10,7 c™m; ITon=5,7-7,1 cm IIcm=5,4-6,0 cm; TTon=5,7-7,1 cm IIcm=5,8-6,2 cm; ITon=5,7-7,1 cm
BI-C3K 112=9,5-9,7 cm; [Tm=10,7 cm 112=7,2-8,0 cm; I[Im=6,6-7,8 cm 112=6,2-6,9 c™m; IIm=4,7-6,2 cm
Ilcm=10,7 cm; ITon=7,4-9,0 cm IIcm=5,4-6,0 cm; TTon=7,4-9,0 cm IIcm=5,8-6,2 cm; ITon=7,4-9,0 cm
BIL-P3K 112=9,5-9,7 cm; [Tm=10,7 cm 112=7,2-8,0 cm; IIm=6,6-7,8 cm 112=6,2-6,9 c™m; IIm=4,7-6,2 cm
IIcm=10,7 cm; ITon=9,4 cm Ilcm=5,4-6,0 cm; TTon=9,4 cm IIcm=5,8-6,2 cm; ITon=9,4 cm
CII-P3K 112=9,5-9,7 cm; [Tm=10,7 cm 112=7,2-8,0 cm; IIm=6,6-7,8 cm 112=6,2-6,9 c™m; ITm=4,7-6,2 cm
IIem=10,7 c™m; TTon=9,5-11 cm IIcm=5,4-6,0 cm; TTon=9,5-11 cm IIcm=5,8-6,2 cm; [Ton=9,5-11,0 cm
CIL-IIIK 112=9,5-9,7 cm; [Tm=10,7 cm 112=7,2-8,0 cm; IIm=6,6-7,8 cm 112=6,2-6,9 c™m; ITm=4,7-6,2 cm
IIcm=10,7 cm; ITon=10,9-11,3 cm IIcm=5,4-6,0 cm; ITon=10,9-11,3 cm | I1em=5,8-6,2 cm; ITon=10,9-11,3 cm
PII-LIIIT 112=9,5-9,7 cm; I[Im=10,7 cMm 112=7,2-8,0 cm; ITm=6,6-7,8 cm 112=6,2-6,9 c™m; ITm=4,7-6,2 cm
IIcm=10,7 cm; TTon=13-13,4 cm IIcm=5,4-6,0 cm; [Ton=13-13,4 cm IIem=5,8-6,2 cm; [Ton=13-13,4 cm
PIL-LIEK 112=9,5-9,7 cm; [Im=10,7 cMm 112=7,2-8,0 cm; ITm=6,6-7,8 cm 112=6,2-6,9 c™m; ITm=4,7-6,2 cm
IIem=10,7 cm; ITon=11,5-12,9 cm IIem=5,4-6,0 cm; [Ton=11,5-12,9 cm | Ilcm=5,8-6,2 cm; [Ton=11,5-12,9 cm
PUK-IIDK 112=9,5-9,7 cm; [Im=10,7 cMm 112=7,2-8,0 cm; ITm=6,6-7,8 cm 112=6,2-6,9 c™m; ITm=4,7-6,2 cm
IIem=10,7 cm; ITon=10,9-11,0 cm IIem=5,4-6,0 cm; [Ton=10,9-11,0 cm | I1cm=5,8-6,2 cm; [Ton=10,9-11,0 cm

IDX — >xakeT NpHUIerioro CUIyeTy;

HK — »xakeT HamiBIIPUIIETIIOrO CHIIYETY;

PXK — sxakeT mpsMOro CHIyery;

TXK — kakeT TpaneneBujHOTO CHIIYeTy.

BXK — xaker (11amg) 3 By3bKAM pyKaBOM;

CX — xaker (Tu1aI) 3 pyKaBOM CEPEAHBOTO CTYNEHIO
MPWISATaHHS;

PXK — »xaker (In1al) 3 po3MIMPEHUM PYKaBOM;

X — sxakeT (IU1aI) 3 MHAPOKUM PYyKaBOM.

I1I1 — nanbTO NPUIETIIOTO CUILYETY;

HIT — manpTo HAMiBOPUIIETIIOTO CUITYETY;

PII — manpTO IpSIMOrO CUILYETY;

TII — manbTo TpaneueBUAHOIO CUIIYETY;

BII — manbTo (KypTKa) 3 BY3bKUM PYKaBOM;

CII — manmeTO (KypTKa) 3 pyKaBOM CEPEIHBOTO CTYIICHIO

MNpUIAraHHA;

PIT — manpTO (KypTKa) 3 pO3MUPEHUM PYKAaBOM;

HIIT — manbeTo (KypTKa) 3 MIUPOKUM PYKABOM;
3akmtouyHuM etanioM po3pobku EC € peamizamiss nportorumy. Kommiekc

«Pamana» wmicTuTh y €001 aBa KOMMOHEHTH: Koewimoepag — mporpama s

pO3pOOHUKIB 0a3u 3HAaHb EKCHEePTHOI cucTeMu Ta Excnepm — mnporpama aiis

MPOBEICHHS] KOHCYJbTAIlM KOPHUCTYBAauy 3TITHO TPUUHATTS SKUXOCh PIIIEHb.

PoGoTta 3 mporpamoro He BHUMAarae CICIialbHOI MIATOTOBKH, OCKIJIBKH JIianor

B1JI0YBAETHCS MPUPOAHOIO MOBOIO.

Cepen mepeniky TeM 1 3aja4 KOpPUCTyBad oOWpae Ty, MUTAHHA SIKOT XO4e
BUPIIIUTH. A OTXKE 3allyCcKae MporpaMmy y BHUIJISAAl CKIHYEHHOI MOCIIJOBHOCTI
J1aJIOTOBUX 3aIlTaHb 1 BApiaHTIB BIJAIOBIICH 10 HUX.

Ha puc.l mnpexacraBieHo mnpukiaa peamizailii I1HTEJICKTyaIbHOI CHUCTEMU
BUOOpY 0a30BOi KOHCTPYKIIi SK JJIsi TUIIOBOTO BUPOOY, Tak 1 uis BHPOOY-
TpaHcopmepa (SIKUM OJTHOYACHO pEINpe3eHTYE AeKUIbka BUAIB BUPOoOIB). Illmsax
TMPUHHATTS PIICHHS I JAHOTO MPHUKJIATy HaBEJICHUHA Ha puC. 2.
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YK 677.532.135 Cexkuis 1
JOCJII>KEHHA BIIJIUBY PIBHUX BU/IIB
30POBUX LJTIO3IM B TIPOEKTYBAHHI OJIATY
O. O. JIEHIEHKO, O. I. XPUCTIOK, B. C. TOPOBYNIIINHA
BiHHULBKUN IHCTUTYT KOHCTPYIOBAHHS OJISATY 1 MiANPUEMHHIITBA

[IpoekTyroun onmar mu3aiiHEp CTBOPIOE HE TIIBKH MaTepiaibHy OOOJOHKY
JUIS JIIOJTMHU, a TPOEKTYeE ii camy B MEBHOMY 00Opa3i. ['0JIOBHUM 3aBIaHHSM CTa€
CTBOPEHHsI HOBOTO XYJOXKHBOTO 00pa3y KocTiomMa depe3 (hopmy, CHUIyeT, KOJip,
nexop. byayunm dactuHOO MaTepiagbHO — MPEIMETHOI KyJIbTypH CYCILUIBCTBA,
JIM3aiiH BIUIMBA€ Ha CBIJIOMICTH JIIOJIEH Ta iX €CTETUYHUN CMaK, TOMY BEJIMKe
3HAUEHHS BIJIBOJUTHCA KOMIIO3ULIMHO — XYJIOXKHIM SIKOCTSIM TPOEKTOBAHUX
00’ekTiB. OTKE aKTyaJbHOIO 337a4€l0 MOCTAE JOCIIKEHHS SIBUIIA 30POBOi 1TI0311
HE JIMIIIE Ha IIJIOIINHI, a U B OJ31.

OO6’eKTOM JAHOTO JOCTIIPKCHHSI € CIPUUHATTSA 30pOBOi1 U031 B 0131, a
NPEAMETOM JOCHIJKEHHST — aHali3 30pOBUX 1II031Hd, $KI BIUIMBAIOTH Ha
COPUMHATTS KOCTIOMa, 1 BHBYEHHS OCOOJMBOCTEM iX BHUKOPUCTAHHA B
IPOEKTYBaHHI Cy4acHOro OAsTy. Y Tpoleci JOCIIKEHHs OyJl0 BHUKOPUCTAHO
KypHaJi, KHUTH, poTorpadii.

BuBueHHst 1 cucTeMaTu3allisi 30pOBUX U031, 0 BUKOPUCTOBYIOTHCS B
Cy4yaCHOMY JIM3ailHl OJATY, JO3BOJIUTH MONIMIIUTH SKICHUN PIBEHb NPOEKTYBAHHS
OJIATY.

IcHye Garato mpuiloMiB BUKOPUCTAaHHS 30pOBUX UII031i B 1HU3aiiH1 oxsry. Lle
BUKOPUCTAHHS 30POBUX 1031 SK B1JIBOJIKAIOYMI MOMEHT BiJl HEAOMIKIB (irypH.
30poBi 1UTIO31i 11e HE TUIBKHM 3acCi0 3aCTOCOBAHMX KOMMO3UINMHUX MPHUHOMIB, a i
HACJIZIOK ONTUYHOTO CHOPUUHATTS (QopmMu Ta o0pa3y. DeHOMEH 1IH030pHOTO
CIPUMHSATTS B 05131 HEOOXITHUN HE TUTBKH AK (paKkTop MosiniieHHs irypu, aie i
K OOOB’A3KIB Ta HEBIJ €MHHI 3aci0 JJii CTBOPEHHSI €CTETUYHOTO 1 BUPA3HOTO
XyI0KHBOTO 00pa3y kocTtioma [1].

OnTuuHi 1710311 OB’ SA3YI0Th 3 MOMUJIKOIO 30pPOBOTO CIPUMHSATTS 00’ €KTIB:
iX KOJIbOpy, BenuuuHHU, Gpopmu Ta iHme. Cepes yCiX CEHCOPHUX CHCTEM 30pOBa
cucTteMa HauOUIbII 1HPOpMaTMBHA. 3a migpaxyHkamu, Ommu3bko 90% Bcei€i
iH(opMarllli JoArHA OAEpKye 3aBASKH 30py. OnTuuHUi e(EeKT CHpUMHATTA
3Mylllye OOMaHIOBATHCS, HE Ja€ peasibHOi OIIHKKM 00’ekTa. 30poBi 1IHO31T
COPUUHATTS (GOPMH MPEIMETIB MPOCTOPY 1 MPEIMETIB Y MPOCTOPl BUHUKAIOTH Ha
NICHXOJIOTIYHOMY PiBHI MEPEOCMHUCIICHHS JIMCHOCTI B TOJIOBHOMY MO3KY [2].

3aJie’KHO BiJ] MPUYUH BUHUKHEHHS PO3PI3HAIOTH TPU BUIIA 30POBUX LITIO31H:

- (izuunHi, 0OyMOBJICHHI BIJOOpPaXEHHSM MPOMEHIB, B HACIIJOK YOTO
MIPEIMET CIIPUHUMAETHCS HE B TOMY MICTI JIe BiH 3HAXOIUTHCS;

- (pi3ionoriydi — po3pi3HAE Pi3HY UYTJIMBICTH JJIA PI3HUX MICIb 30POBOTO
OIS,

- TICUXOJIOT14HI, JIO SIKAX BIJHOCSTBHCS CHPUUHSTTS CEHCY Lol ¢irypw,
HAIPSMOK yBaru, po3yMiHHS MTEPCIICKTUBH.

[IpsiMe BiTHOIIEHHS 10 KOCTIOMa MalOTh JIPYTUM 1 TPETiil BUAM 1II031H, SKi
OB’ sI3aH1 caMe 31 CIIPUAHATTSM KOJILOPY, HAIIPSIMKIB JIiHIH, KyTiB [3].
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30poBe CIIPUIHATTS JIOJIMHU B OAS31 3BOJUTHCSA /10 MOPIBHSAHHS 3 €TaJIOHOM
CTEPEOTUITy €CTETUYHOTO i/1eany. EcTeTnunuil i1ean Kpacu — CTepEOTUIl KPacuBOl
Gbirypu — mparHeHHs 1 MOJIMBICTh KOCTIOMOM 3MIHUTH irypy. duzaitnep oasry,
J1I0YM B MEBHUX OOCTaBMHAX, SIKi MependaydaroTh 3aTy4€HHS YBard 1 MO3UTUBHOI
peakilii OTOYyIYMX J0 KOHKPETHOI OCOOMCTOCTI, BHUKOPUCTOBYE MOMKIHUBICTh
Bi3yaJbHOI 3MIHU JIESKHX JI€Talel 30BHIIIHBOTO BUIJISAY CIIOXKMBAada CTBOPECHHS
ONTUMAJIBHOTO YSBJIEHHS MpO Hboro. OTxe MEeTow poOOTH Au3aiiHepa MOKHA
MMO3HAYUTH TIOAOJAHHS CYIMEPEYHOCTEH MIK 30BHINIHIM BUTJISIAOM JIFOAWHH 1
ECTETUYHHM i7eanioM Kpacu. MoKHa BUAUTUTA YOTHPU HAMPSIMKU BHUKOPHUCTAHHS
30pOBHUX 110311 B IU3aliH1 OJIATY:

- 30pOB€ BUIIPABJICHHA HEAOMIKIB (PIrypu JTIOANHU;

- BIJIBOJTIKAHHS yBaru BiJl HECTaul IIJISXOM I1IKPECICHHS TIepeBar;

- BHECEHHS B KOCTIOM SICKPaBOTO aKIICHTY,

- CTBOPEHHS BUPA3HOIO XYJ0’KHBOTO 00pa3y.

AHanizyroun poOOTH BIIOMHUX JIM3ailHEPIB MOXKHA PO3IVIAHYTH JAEsKi
BapIaHTH 30POBUX LTI031M B MPOEKTYBaHH1 KOCTIOMA:

1. D[nro3is CIpUHAHATTS KOJIBLOPIB;

2. Lmro3ist cCnpUiHATTS TEOMETPUIHUX (HOpM;

3. lnro3ist cnpuHATTS JTiHIH.

KoxHe CycnuibCTBO CTBOPIOE CBId CTEPEOTUIl E€CTETHYHOTO 1/eay
CydacHOCTI. | KOXEH colllyM IbOr0 TOBAapUCTBA 3MYILIEHUN MParHyTd J0 IHOTO
ineanmy. Moro mparseHHs OGIPYHTOBAHO THM, III0 MOJA 3i COCOOY il TIOIMHM 3
MpeAMETaMHU OJATY MEPETBOPHIIMCA B METY HOro COLIAIbHUX Jii, IO JT03BOJISE
3aBHTH TIPO CBO€ IIParHEHHs IIEBHOI coIliaabHOl pojii. Jlu3aiiHep CcTBOprO€
€CTeTUYHUM 171eall 1 MPOJYMY€ CHUCTEMY BIAMOBITHOCTI MOMY 3arajibHOi Macu
HACEJICHHS, TUM CAMHM CTaBJISIYM CYCHIJIBLCTBO B 3aJICKHICTh BiJl CBOIX IMOCTYT.

€ 4YoTUpu BapiaHTH BHPILIEHHA NPOOJIEMHU: BIAMOBUTHUCSA BIJI CyYaCHUX
MOJIHMX TIPOTO3HIIi; CKOpUTyBaThd o00pa3 3a JOMOMOTOI  XIPYpPri4HOTO
BTPYYaHHsI, BJATUCA JO JOMOMOTH [i€T, ab0o 3a JONOMOTH TU3alHEPCHKUX
PUIOMIB CKOPETYBaTH HEJOJIKH 3a JOIMOMOTOI0 ONTUYHUX 110311, ToMy 3HaHHS 1
BMLJIE BUKOPUCTAHHS ONTUYHOTO CHPUUHSTTS JIIHCHOCTI € BAXKIUBUM (DaKTOPOM B
AN3aiiHi Cy4acHOTO OJIATY ISl MACOBOTO CIIOKHBAYA.
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VJIK 681.12 Cekuin 1
ICTOPUYHUI ACIIEKT PO3BUTKY
KIHOYOI'O BEPXHBOI'O OAT'Y
M. MACHA, 1. I'. COJIOHEHKO
BiHHULBKUN IHCTUTYT KOHCTPYIOBAHHS OJISATY 1 MiANPUEMHHIITBA

CyyacHMi oOmsr CKIagHa ¢ pi3HOMaHITHA pid. byaydn oJgHOYacHO
MPEAMETOM CIIOKMBAHHS JIFOAWHU 1 O00'€KTOM MacoBOTO BHPOOHHWIITBA, BIH
MOBUHHUN BIAMOBIZaTH OaraThOM BHUMOTaM, SKi B KIHIICBOMY TiJCYMKY
BH3HAYAIOTh TEXHIKO-€KOHOMIYHI XapaKTEPUCTUKHA BUTOTOBIIEHHS BHUPOOY 1 HOTO
AKICTh. BepxHiit omr — 11e mpeaMeT OJIAry: NajabTo, I1y0a, Iall, MaHTis Ta 1HIII
HIBEHHI BUPOOU, IO OJSATAlOThCA MOBEPX 3BUYAMHOTO MOBCSKIEHHOIO OJATY, Y
TOMY YuCi XyTpstHui [1]. BepXHiii JOBrHid OJAT HOCHIIN SIK YOJIOBIKH, TaK 1 )KIHKH
HE TUIBKK JUIS TeIUla 1 3aTHMINKYy, ajie 1 JJIg CTBOPEHHS MOJHOTO IMIJIXKY.
HaiiyacTimme kpiii BEpXHBOTO OJATY XapaKTEepU3ye€ HASIBHICTh KOMipa, JIOBTUX
PYKaBiB 1 po3pi3y cHepeny, IO 3aKPUBAETHCS 3a JOIMOMOTOI0 PEMEHIB, I'YA3HUKIB,
KHOTIOK, OJTUCKaBKH, TayKiB 1 METENb, JUITYYOK Ta IHIIMX BUJIIB 3aCTIO0K, a TaKOXK
MOEHAHHSA KUTBKOX 3 MEPEePaxOBaHUX €JIEMEHTIB 3 MOSICOM.

3a pesyapTaramMu JIOCHipkeHHs Ouibiie 150 pokiB ToMy Takuil BepxHii
OJIAT, SIK TAJIPTO, BUKIIUKAB MOJUB y TIepeciyHoil qroauHu. CIovaTKy majabTo OyJio
censIHChKUM ojsaroM B Icmanii. Ili3uime B I'oimaHmii MOro MEpeTBOPUIN B OJIST
JU1s manaiy, a y @pasiiii Takuil BUa oy oTpuMaiu odinepu. [cTopisi BEepXHBOTO
OJIATY, a caMe MaJIbTO CATa€ CBOIM KOpIiHHAM aHTHUHOCTI [2]. Ille pumchbKi BOTHH
HOCWJIM TEIUTl TIOJOBXKEHI CYyKHI, siki HazuBaynucs 'palla" ("Bepxwiéi omgsar" Ha
natuHi). [loTiM (paHiy3pki MOTHUKH TOJapyBaiu CBITY cBoi "paletot”. Amne y
3BUYHOMY JUISI HAC BUIUISII TEPIIOTO MajibTO — 3 pyKaBaMu — 3'SIBUJIOCS B
lommannii 16 cromitri. CaMe Tam BUPIMIKAIHM, IO BEPXHIA OJAT 3 pyKaBaMH
GbyHKIIOHATBHIIINHN 32 3BUYHUM man]. Y 18 cTomiTTI 3'IBUIUCS MepIli MajlbTo Ha
po3max 3 HacKpi3HOIO 3acTiOKor0 crepeny. Taki manbra Oyiau MIeApo MpUKpaIieHi
prolaMu, BOJaHaMH, CKJIaakamu 1 ryasukamu. Hocunmm Taky piu 3 mydramu,
pykaBUYKaM® 1 Karemroxamu. IlagpTa OyiM TOKa3HMKOM JOCTaTKy 1 PO3KOIII.
IMeHa 1 Ha3BM MOJIEIISIM JTaBajlM «JAU3aliHepU», SIK1 BUraayBaiu HOBI (paconu. Tax
3'sIBUIIMCS TapiOabil, peIMHIOoTH 1 cieHcepH, Toio. Jlopa Cnencep, 1o pedi, cTaB
NEePIIUM YOJIOBIKOM, SIKUM OJSTHYB MaJIbTO — BIH "BUBIB y CBIT" KOPOTKY BY3bKY
MOJICNIb BEPXHBOTO OSATY 3 JIOBTMMH pPyKaBaMHM 3 TKaHWHU CBITJIMX TOHIB.
['onoBHMMHU MaTepialaMd TOro 4acy Oyld CYKHO, OKCAMHUT 1 IUIIOL,
PI3HOMAHITHICTD Y MOJIEJTI BHOCHJIH TIITFOPOBI KOMIpH 1 XyTpsiHI ej1eMeHTH [2].

VY 40-1 poku 3'IBIIMCS TAIBTO 3 MIUPOKUMHU TUIEUMMA — CIIOPTUBHOTO THUITY,
MPSIMOKYTHOTO CHJIYETy, 31 CKIAIKOI 33aay a00 MajbTO MOKPOI «IPUHIEC» -
BY3bKl B Tajii, 37erka po3mupeHi. Hocunm Takok HamiBMaabTO B KOMILIEKTI 31
CHITHUIIIMU 3 TaKOi )X TKaHWHU. BoHu Mamu (opmy peauHrora i3 3acTiOKOIO Ha
onvH a00 KUIbKa T'yA3uKiB. BimkmamHi KOMIpW 3 BEIMKUMH JIallKaHAMU TOYaIA
3aMIHIOBaTH OKPYTJIMMHU BIIBOPOTaMH, KoMmipamu-maibkamu. Y 50-Ti poku
Kpicrian Jliop 3MiHMB CHITyEeT MajbTO: JOBXKHHA IX CTalla TAKOIO XK, SIK Y CYKHI a0
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KopoTiiot: "Tpu uBepti” , "ciM Bocbmux". BiH ke moBepHyB 00'eMHI KOMIpH, IO
M1IKPECIIOBAIA OKPYTIIICTh HOBUX (hOPM HaIbTO.

Y 60-T1 poku pI3KO YKOPOTHJIACS JOBXKHHA CHITHHUIII — TMaJbTO TaKOXK
YKOPOTHJIMCSL 1 HaOyJMu JakKoHiI4YHOi cTporoi ¢opmu. HabGupano momynspHOCTI
MOEHAHHS MAaKCI-IOBXWHU TMaJlbTO 3 MIHI-JOBXUHOI CyKHI. Takuii nemio
BOEHI30BAHWM CTWJIb B OJis131 JOIOBHIOBAJIM BHUCOKHMH YO0O0ITbMH, 00'€MHHUMH
CyMKaMU Ha pPEMEHi, KOJhOPOBUMHU JOBrUMH Mapdpamu. Ha 3miHy Kamemroxam
MPUHIILIN B'sI3aHI MANOYKU. MeTalieBl TYI3UKHU B JIBA PSAIH, "OJMCKABKH'", TIPSIKKH,
IITIOPH CTaJIM HEOOX1THOIO (PYPHITYPOIO JUIS CIIpaBAi MOAHHX NaJIBTO [2].

Ha mogatky 20 CTONITTS majgbTa MOMOBXKUIIUCS, aje 3aJUIIAIACI KOPOTIIE
3a CyKHIO. 3MMOBI ITAJIbTa POOMJIN 3 TOBCTOI aHIJIiHCHKOT BOBHH: SIK IIPAaBHJIO, BOHU
Oynu kaptatumMu ab00 OJHOTOHHUMH 3 JIOBTUM XYTPOM Ha KOMIpPINl 1 TOMOMI,
BEIIMKUMH TyJA3WKaMH B TETIIX 3 KpydeHoro mHypa. Ha miky momm Oymm
KOJBOPOBI TAJTYHU 1 BUIIMBKA MO3YMEHTOM Ta IIIOBKOBUMH IMHYPKaMU y BUIJISIII
PaBIUKIB.

CrnoyaTky naiabTo OyJ0 CTBOPEHE 3 €JJMHOI0 METOIO — 3aXMINATH BiJ MOPO3Y
1 X0JIO/Iy TIpeKpacHy MOJIOBUHY JitojcTBa [1]. Tpoxwu mi3Hille maapTo HaOyJI0 JIEIIo
iHImoro 3HaueHHs. Moro TBOPI CTaNM 3aMHCIIOBATHCS HE TiIBKH PO KOM(OPT i
30epexKeHHs TerIa, aje 1 Mpo HOro eCTeTUYHICTh. 30KpeMa, Ciija OysIo mpuymMaTi
HOBI (hacoHH, sIKi O MAXOWIN i pi3Hi THIH (irypu (puc. 1).

Puc. 1. Pi3HOBHAH KIHOYO0T0 BEPXHBOIO OJATY

A OT y ChOroJIcHHI HaOupae MOMYJSPHOCTI MOEAHAHHS MAKCI-IOBXUHU
MajbTO 3 MIHI-JIOBKHHOK CYKHI. Takuil Jenio BOEHI30BAaHUWA CTUJIb B OJsI31
JOTIOBHIOBAJIM ~ BUCOKMMHU  4OOITbMH, OO0'€MHUMH CyMKaMud Ha pEMEHI,
KOJBOPOBUMH JIOBruMHU mmapdpamu. Ha 3miHy KamemoxaM MNpUNNUIA B's3aHi
manoyku. MeraneBl TyI3UKH B JBa psad, "OJMCKaBKU", TPSOHKKU, CTald
HEOOXIHOI0 (QYPHITYPOIO IS CIpaB MOJAHUX MajibTo [1].

OTxe, TIPOBEACHE IOCHIKEHHS JaJI0 3MOTY OXapaKTEepPH3yBaTH >KIHOUUMN
BEPXHIN OJIAT, a camMe MajbTo, MPOCIIIKYBAaTH 32 HOT0 3MIHAMHU y TIEBHOMY Mepio/i
gacy. JlOCHiIKEHHSI JOMOMOTJIO TOOAYUTH OCOOJMBOCTI BEPXHBOTO OJISTY
(manpTo), Big 16 CTOMITTS 1 10 IIHOTO Hacy.

Jliteparypa
1. BacunbkiBcbka O.I. Po3poOka wmeToay MNpeKkTyBaHHS 0a30BHX
KOHCTPYKI[IH HOBUX (OpM OASITy Ha OCHOBI MNPUHLHUIIB TpaHchopmarii /
O.1.BacunbkiBebka. — KuiB: KuiBcbkuil AepK.yH-T T€XHOJIOTIH Ta au3aiiny, 2000.
—20c.
2. Jlyna S.FO. KoHcTpytoBaHHA 1 TEXHIYHE MOJIEIIOBAHHS >KIHOYOTO
BepxHboro oxary: [locionuk / A.}O. Ayna. — JIeBis: “CITIOJIOM”, 2009. — 356 c.

240



Pecypcosbepizaroui mexHonozii ne2koi, mexcmunvHoi i xapuoeoi npomucioseocmi

HaykoBe Bunanns

PECYPCO3BEPITAIOUI TEXHOQJIOT'TI
JETKOI, TEKCTUJIBHOI
I XAPYOBOI MPOMUCJOBOCTI

30ipHuK Te3 nonoBigeit BceykpaiHcbKkol
HAYKOBO-NPAaKTH4YHOI IHTepHeT-KOHPepeHnumii
MOJIOIMX BUCHHUX TA CTY/ICHTIB

16-17 macromana 2017 p.

Bionosioanvnuii 3a sunyck: 0.m.u., npogh.Cnagincorxa A.JI.

Texniunuii pedakmop. x.m.H., ooy. 3axapxesuy O.B.

Komn romepruii nabip i eepcmka: banabanos B.B.

Ajapeca peaakuii:
XMeNbHUIIbKUI HalllOHAJIbBHUHN YHIBEPCUTET
29016, m. XMEeNbHUILILKUM,

ByJ. [HCTUTYTCBKA, 11,
T.: (03822) 25108

[Tign. no apyky 25.11.2017 p. ®opmar AS. ITanip odceTHuUi.
YMm.apyk.apk. 15,5. Hakmag 100 mpum. 3am. Ne 132

IIMIT «BHCy.
29000, M. XmenbHULIbKUH, ByJ. CBOOOIH, 53



