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IMPACT ASSESSMENT NANOMODIFIED LEATHER MATERIALS ON THE
FUNCTIONAL STATE OF SYSTEMS AND ORGANS OF THE HUMAN

ARTEMENKO T., BEREZNENKO S., YATSENKO M.

Kyiv National University of Technologies and Design

Purpose. Evaluation and prediction of influence nano-modified leather materials on
the functional state of organs and systems of human.

Methodology. Research based on the using of modern diagnostic complex «Intera-
Dia-Cor», which is designed for monitoring the functional state of the human body without
interfering into internal environment.

Findings. Assessed and a comparative analysis of the impact leather materials
nanomodified components silver and copper for designing garments with health and
preventive functions.

Originality. The research revealed a wide range of opportunities in the use of
nanotechnology in the garment industry and can serve as a theoretical basis for the
manufacture of garments for different purposes.

Practical value. Expert assessment of the influence of leather materials of on the
person's state of health allows determine in advance the scope of application of nano-modified
materials in the design of sewing articles with the medical and preventive purposes.

Keywords: sewing articles, functional state of organs, leather, nanomodified leather
materials.
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HAJIOIITA T.A., KO3JIOBCBKA JI.B., JOMBPOBCBHKHUII A B.
XMenbHUIBPKUH HAIliOHATHHUH YHIBEPCUTET
CKIJAH O.B.
KuiBchkuii HaIliOHATHLHUH YHIBEPCUTET TEXHOJIOTIH Ta AU3aiHY

MPUHIIUIINA ®OPMYBAHHS MMOJIMTAPAMETPUYHUX MOJIEJIEH

Mema. Qopmysannsa npunyunie oOpoOKU eKCnepUMeHMAaIbHUX OaHUX, KOmpi Maroms
O0eKiIbKa napamempis 6NAU8y Ha KiHYeull pe3yibman.

Memoouka. Bukopucmano meopemuuni ma NpaKMuyHi OCHOBU AHANIMUYHUX,
KoMN tomepuux ma inghopmayitiHux mexHoaozii.

Pe3ynomamu. BuxnadeHi OCHOBHI NOJIONCEHHS Ma NOCIO08HICIb npoyedypu 0opooKu
eKCNEepUMEHMANbHUX ab0 PO3PAXYHKOBUX OAHUX, AKI Xapakxmepusylomsv npoyecu, Kompi
Marome 0eKilbKa napamempis.

Haykoea nosusna. Cihopmosana memoouxa 0ns 00poOKU eKCnepumenmaibHux 0aHux
noinapamempudHux mooeuetl.

Ilpakmuuna 3nauumicms. Po3pobnreno nocnioosnicms 00poOKU  pe3yrbmamis
eKcnepumMeHnmis, wo 3abesneuye MOYHICMb Gi00OPANHCEHH eKCNePUMEHMANbHUX OAHUX 3
noxubkorw He oinvuie 5% 6 6y0b-AKill moyyi Macugy OaHux.

Kniouosi cnoea: Oocniodicenns, excnepumeHmanvhi Oaui, napamempu, MoOenb,
83YMms.
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Beryn. OgauM 3 eeKTHBHHMX NUIAXIB PO3BUTKY B3YTTEBOI Traiy3i, MPUCKOPEHHS
HAYKOBUX pPO3pOOOK MIOJ0 TPOIECY IPOSKTYBaHHS B3YTTS € 3aCTOCYBAaHHS CyYacHHX
iHpopmariitanx — TexHoyorid  [1]. IleBHy ckmamHicTh I8 oprasisamii  mporecy
ABTOMATU30BAHOTO  TIPOCKTYBAHHS  B3yTTA CTAHOBIATh  TOYATKOBI  €Tamu, KOTPi
Oe3rnocepeIHbO TOB'A3aHI 13 BCEOIYHMM aHANIi30M OTPUMAHUX EKCIIEPUMEHTAIbHUX JaHUX.
Tomy cTBOpeHHsI MeTOIiB OOpPOOKM OTpUMAaHOi MOYaTKOBOI iH(opMaulii € HeBiA'€MHOIO
YaCTHHOIO JIOCTIKEHb, 110 BIAKPUBAE UISX 0 KOMI'TOTEPHOTO MPOEKTYBaHHS B3YTTSL.

Bynp-sike HaykoBe MOCHIHKEHHS B KIHIIEBOMY MIiJACYMKY Ma€ Ha METI OTPUMaHHS
JIOCTOBIpHOI 1H(OpMaIlii mpo JocHiKyBaHUN 00’€KT. B 3ameHOCTI Bif HOTO XapakTepy
po3pi3HAIOTH omHO(MakTOopHI Ta OararodakTopHi ekcnepumeHTH [2]. OmHODakTOpHMIA
EKCIICPUMEHT B TOMY BHUIAJIKY, KOJH II€ JOCIIDKYEThCS 3aJCKHICTh OMHIE] BETMYMHH BiJ
iHmoi. 3rigHo [3] ans oOpoOKM TakuX pe3yNbTaTiB JOCHIHKEHb HalYacTillle 3aCTOCOBYIOThH
CTaTUCTHYHIi, TaOMU4HI 1 rpadiuHi MeToIu.

OcHoBHI MeToau 00poOKM  GaraTo()akTOpPHOTO  EKCIIEpUMEHTaM  HaifuacTime
BiZJoOpaxkaroTbes B rpadiuniid abo aHamiTU4HINA iHTepnpeTanisx [4]. OxHak 3 3aCTOCYBaHHIM
3a3HAYCHUX METOJIB MPOBECTH JOCITI/KCHHS BIUTUBY KOXXKHOTO 3 HUX OKPEMO IpH Pi3HUX
NOEAHAHHSAX 3HAUCHb IHIIUX MPAKTHYHO HEMOXIJIMBO 4Yepe3 BEJIMUYe3HY KIUIBKICTh
MaTeMaTHYHUX abo rpadiuHux mIii.

3amaui, sKi HEOOXimHI I 3a0e3MEeUeHHs] BiIIMOBITHOCTI MPOIECY MPOCKTYBAaHHS
B3yTTA peabHUM OO0 ’€KTaM BIIHOCATHCS IO TMOJINMApaMETPUYHUX, OCKUIBKUA TOJISATAIOTh Y
BUSIBJICHHI 3aKOHOMIPHOCTEH 3aJIeXKHOCTEH KIHLIEBOTO pe3yJabTaTy BiJ MEBHOI KUIBKOCTI
napamerpiB. Tomy BuOip MeToAMKH OOpOOKH TOJiMapaMeTpUYHUX MOJEJCH € aKTyaJbHOIO
3a1auero.

IlocTanoBka 3aBaaHHs. MeTta poOOTH TOJNSATAE y PO3BUTKY TECOPETHUYHUX METOIIB
KUIBKICHOT Ta SIKICHOT 0OpOOKHM pe3yJbTaTiB MOJIMapaMEeTPUIHUX JTOCITIKEHb, aJTOPUTMIB i
AQHATITUIHOTO 3a0€3MeUeHHS MOYaTKOBUX €TalliB MPOCKTYBaHHS B3yTTS.

[Toxi6HMI miaxia J03BOJIUTH OOPOOISATH CKIIaiHI HAOOPH EKCTICPUMEHTAIBHHUX JTaHUX,
K1 TIOB’s13aH1 MK CO00T0 ICKITbKOMA IMapaMeTpaMu BILIUBY.

PesyabTaTn nocaimkennsi. OCHOBHa MeTa NMPOBEICHHS CyYaCHOTO EKCIEPUMEHTY —
e po3poOKa MaTeMaTUIHOi MOJEeNi, KOTpa aJeKBAaTHO OIMHCYE MEBHUW TpOIEC Ta, Y
OUITBIIIOCTI BUITAJIKIB, TO3BOJISIE aBTOMATHU3YBaTH HOTO.

OCHOBHHMMH eTanamMu MPOBEJACHHS PE3yIbTATUBHOTO EKCIIEPUMEHTY €:

- CKJIQJIaHHs JIOTIYHOI CXEMH IPOBEACHHS OCHIDKEHHS Ta OOpOOKH OTpHMaHHUX
pe3yJbTaTiB;

- 3a0e3reueHHs HAIIHHOCTI Ta YITKOI IHTEpIpeTalii pe3ynbTaTiB JOCIIIKEHb;

- ONTUMI3aIliA TPOIECy PO3pPOOKH MaTeMaTHYHOI MOJEN 3a pe3yabTaTaMu
EKCIICPUMEHTATBHUX JTaHUX 3 BHUKOPUCTAHHSM CYYacHUX OOYHUCIIOBAJHHHUX IPOTPAMHHUX
MOJTYJIiB.

OOpobOka  pe3ynbTaTiB  JIOCHIPKEHb, OJCPKAaHUX Ha OCHOBI  IPOBEACHOTO

EKCIIEPUMEHTY, SIBIII€E COOOI0 1X CHCTEMAaTH3allil0 Ta BCTAHOBIEHHS SKICHUX Ta KUTbKICHHUX
3aJIEKHOCTEH MK (paKTOpamHu, 110 JOCTIHKYBAINCH.
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BusiBneHHs meBHHX 3aKOHOMIPHOCTEH 3HAYHOIO MIPOIO BHU3HAYAETHCS aJ€KBATHICTIO
METOJMYHHUX 3ac00iB, IO BHKOPHCTOBYIOTHCS TpH 00poOii. OgHuUM 3 yHIBEpCaIbHUX
NPUHOMIB  MIABUIICHHS €(QEKTUBHOCTI OyIb-AKOTO JOCHIIKEHHS € 3aCTOCYBaHHS
aHAMITUYHUX mpuiiomiB. [IpyuoMy UMM CKJIajHIIIE SBHINE BUBYAETHCS, THUM OLUIBII
yIOCKOHAJIEHUM Mae OyTH aHAJIITUYHUH arapar, o Mpu I[bOMY BUKOPHCTOBYETHCS.

3 ormmagy Ha  BUIIE  3a3HaueHe, po3poOieHi  mpuHIMIK  (HOPMYBaHHS
nojinapameTpuuHux wmozenei. s (opMyBaHHS aHaTITUYHUX OCHOB 3alpOIIOHOBAHO
(GYHKIIIIO KIHIIEBOTO PE3YJIbTATy MPEJCTABISATH SIK CUCTEMY IMapaMeTPUIHUX PIBHSHB. TaKuM
YHHOM, OJIEPKUMO CHCTEMY PiBHSHbB, SIKA 1 € Pe3yJbTYIOUO0 MOJIEIUTI0 €KCIIEPUMEHTAIBHUX
JIaHUX, B CAMOMY 3arajJbHOMY BapiaHTI Ma€ BUTIISI:

Em:F(Dl’DZ"'Dn) (1)
ne E, — pe3ynbTyioua MOJIENb eKCIIEPUMEHTAILHUX JTAaHUX
F - cucrema ¢QyHKIIOHAIBHUX 3aJ€KHOCTEH TEBHOTO BHUAY Ta IOCHITOBHOL
HiANOPAIKOBAHOCTI;

D — mapameTpu BIUIMBY Ha (YHKIIIIO KiHIIEBOTO PE3ybTary;
N — KUJTBKICTh TApaMEeTPiB BIUIUBY.

PosrnsiHeMo neranpHimIe alropuT™M 0OpOOKH JaHWX Ha MPHUKIIAJI TOJIIMapaMeTpUIHOL
MoJIeli, B sIKii, Oyae yotupu napametrpu S, D, V, Q, mpuyoMy MocCaiOBHICTh X BpaxyBaHHS
BiZIMOBia€e 11boMy Hopsiaky. [IpuiiMemo 1t mpukiiaay, Mo napamerp S, siIKuil BpaxoBYeTbCS
NEepIIMM, BIUIMBA€ Ha KIHIEBUHA pE3ylbTaT 3aJEKHICTIO MEPIIOr0 MOPSAAKY, OCKUIBKU
MOCJTIIOBHICTh BpaxyBaHHs MapaMmeTpiB HEOOXIJHO MOYMHATH 3 MPOCTINIOro (YMOBHO JUis
CHPOILIEHHS BUKJIQAy MaTepiaty, [UIsd MPAaKTUYHOTO 3aCTOCYBAHHS 116 HEMA€ 3HAYCHHS).

PiBHSHHS 17151 pO3paxyHKy 3HAUCHHS IapaMeTpa S B 3arallbHOMY Ma€ BHUTJIS:

K51(S) =K, +k;; - S;

Ksz(s) = Kz + k21 -S ]
...... (1)

Ksi(S) = K; +kj - S,

7ie | — KUTBbKICTh PIBHSIHB, KOTPI 3aJIeKaTh BiJl XapakTepy BIUMBY napametpis D, V, Q.

Brume mapamerpa D mpeacTaBieHo 3aJIeKHICTIO IPYTOTo MOPSIAKY:

Koi(8,D) =Ky o(8)+Kyi4(S) D+ K(8) D%

------ @)
KDl(SiD): Kl(S)"'Ksz(s)'D"‘Ksa(S)'DZ’

7€ | — KUTBKIiCTh PIBHSAHB, KOTPI 3aJI€KaTh Bij XapakTepy BIuMBY mapametpis C, Q.
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AHanoriuHo A nmapamerpa V, 3aJIeKHICTh IPYroro MOPSJIKY:

Ky (S,D\V)=Kp,(S,D)+Kp,(S,D)-V + KDJ.(S,D)-V;2

...... (3)
Ky, (S,DV )=K,(S,D)+Kp,(S,D)V +Kp,(S,D)-V ]

1€ g — KUTbKICTh PIBHSHB, KOTPI 3aJIeXkKaTh BiJl XapaKTepy BILTUBY mapameTpa Q.

Brnus napamerpa Q apyroro nopsiaky Mae BUI:

Ko(S.DV,Q) =Ky (S,DV)+K\,(S.DV)-Q +Kyy(Kp, He W) Q7.

[Tpu BuKkopucTaHHI PO3pOOIECHOT METOAUKH CIIiJi BAKOHYBATH HACTYIIHI BUMOTH:

- N8 palioOHAJNBHIIIOr0 OOYMCIEHHS TOW TMapaMeTp, aHAIITUYHA 3aleKHICTh
BiZJOOpaXEHHsI BIUIMBY Ha pe3yJabTYylOUy MOJEb, Oylne HaHIpOCTINIOW, MPUUMAEThCS
NEepIIMM, OCKUIBKM II€ CIPOIIYE MOJAETb B LUIoMy. THI 3aJIeKHOCTI OOIPYHTOBYETHCS
TEOPETUYHO ab0 3 JOCBiAY AHAJIOTIYHMUX IOCHIHKEHb, YH JIOTIKOIO OYIKYBAaHHX pE3yJbTaTiB
TOLIO;

- Bua (yHKII, sKa BioOpakae BIUIMB TOTO YHM IHIIOTO IapaMerpa I BCiX
Jlara3oHIB JTaHWX, IO BiJMOBIJAIOTH 1HIIMM IapamMeTpaMm BIUIMBY, IMMOBHHEH OYTH OJTHOTO
tuny. e o3Hauae, KO HAPUKIAJ, SIKIIO PH 3HAYEHHAX MapaMmeTpa / B IEBHOMY Jliana3oHi
3HAYCHb KIHIIEBUM PE3yNbTaT 3aJCKUTHh Biag (akTtopa V JiHIKHO, TO TaKOTO X THITY
3aJIeKHICTh NMOBMHHA OyTH B TOMY BHIIAAKY, KOJU 3HA4YeHHA [/ BUOMPAIOTHCS B JIPYromMy
niamasomi;

- BUJA 3aJEKHOCTI TOBMHEH BpaxOBYBaTH HACTYIHI YMOBHU BHUKOPHCTAHHS
aHAJIITUYHUX pe3ybTaTiB 00poOKK naHux. Hampukiam,BiianB mapamMmerpa MOKe OMHCYBaTHCS
a00 TOKa3HMKOBOIO (DYHKIII€I0, TaK 1 MOJIHOMOM JPYroro MOpsAKY, IPU LbOMY TOYHICThH
00pobOku Oyzne maibxe onHakoBa. OIHAK, SKIIO PO3MIMPHUTU Jiala3oH rpajaliil mapamerpa,
pe3yabTaTh OTpUMAaHi 3 BHUKOPUCTAHHSAM LUX (QYHKUIA OyayTh cyTTeBO BinpisHsTucs. Lle
NpaBUIO MOXHA HE BHUKOHYBaTH, SKIIO 3aCTOCOBYBAaTH OTPHUMaHI MOJENiI B 3aJaHUX
nmianmazoHax. BuKoOpUCTaHHS K aHATITHYHUX 3aJEKHOCTEH 3a MeXaMu il JOMyCTUMOTO
Jiarma3oHy npu3Besie 10 OTPUMaHHS HEpealbHUX Pe3ysbTarTiB;

- KUIBKICTh TIapaMeTpiB He MiHs€ CyTi MeToauku. Ciiiji 000B’SI3KOBO JOTPUMYBATHCH
mpaBuja: YUM OUIbIIE MapaMeTpiB, TUM TOYHIIIE MOTPIOHO MiAOUpATH TUTH 3AJICKHOCTEH
JUISL OIIIHKM TOTO 4H 1HIIOro 3 (pakTopiB BIMBY. YuciaoBi gaHi HE0OX1THO 3aCTOCOBYBATH B
peabHUX PO3paxyHKax TOYHO TaK, K HABEJEHO, HEJOTPUMAaHHS LbOI0 IpaBuia, TOOTO
EKCTPAIOJISIis aHATIITUYHOT 3a7ISKHOCTI 32 MEXaMHU 11 TOMyCTHMOTO BUKOPHUCTAHHS MPU3BEIE
JI0 OTPUMAaHHS HEpPEaThbHUX PE3yJbTaTiB, 3MECHIICHHS KUIBKOCTI 3HAKIB MOXKE MPHU3BECTH JI0
CYTTEBUX MMOXUOOK.

Haii0inpmr  gouinbHO  OOpoOKYy pe3yabTaTiB  JIOCHIKEHb, KOTpi  (OPMYIOTh
noJinapamMeTpuyuHi MOJIeNi, OJIepKaHl K MHOKUHHU €KCIIEPUMEHTAIBHUX a00 pOo3paxyHKOBUX
JAHUX, IPOBOJIUTH 3 BUKOPUCTAHHAM amapary oduucmoBaibHoi cuctemu MathCAD (PKG-
7540-FN Mathacad Education — University Edition).
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IIpakTHyHe 3acTOCYBaHHS O03HA4€HOI METOAMKM JI03BOJISIE OJEPKATH CHCTEMY
napaMeTPUYHUX PIBHAHb 3 BIIXWIEHHSM He Ouibiie 5% IO BCbOMY Jlialla3oHy Ipajariiit
napameTpiB BIUIUBY, IO CBITYUTH TPO il MPUHHATHICTD.

BucHoBKkH.

1. 3anpomoHOBaHO METOIUKY OOPOOKH pEe3yNbTaTiB JOCHIIKEHb, KOTPI MICTATh
JIeK1IbKa MapaMeTpiB BILIHBY.

2. OTpuMana noJlinapaMeTpu4Ha MOJIeNb IpuAaTHa Ui €(EeKTUBHOTO 3aCTOCYBaHHS ii
B IIPOIIECi PO3POOKHU aHATITUYHUX OCHOB POEKTYBAHHS B3YyTTsl, IO J1a€ 3MOTY OIEPATUBHOCTI
BIIPOBA/KCHHSI HOBOTO aCOPTUMEHTY, 3a0€3MeUylou MPHU IbOMY BHCOKY SKICThb Ta TOYHICTb
IPOCKTYBaHHS.
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IMPUHIUITIBI ®OPMUPOBAHUS ITOJTUITAPAMETPUYHUX MOJEJIEN

HAJIOIITA T.A., KO3JIOBCKA JI. B., JOMBPOBCKHUU A. B.

XmenbHuykuli HaYUuoOHAILHLLU YHUBEPCUMEM

CK1UJAH O.B.

Kuesckuii nayuonanvHwlll yHUSepcumem mexHonocuil u OU3atiHa

Heab. ®opMupoBaHue NPUHLIUIIOB OOPAOOTKH HSKCHEPUMEHTANbHBIX JaHHbIX,
KOTOpPbIE UMEIOT HECKOJIBKO MapaMeTPOB BIUSHUS HA KOHEUHBIN pe3yJIbTar.

MeTtoauxka. Vcnoib30BaHbl TEOPETUUECKUE U TPAKTUYECKUE OCHOBBI aHATUTUYECKHUX,
KOMIBIOTEPHBIX U UH()OPMALIMOHHBIX TEXHOJIOTHH.

Pe3yabTaTshl. 3105KeHb OCHOBHBIE MOJOKEHHS U MOCIEI0BATENLHOCTh MPOLEAYPHI
00pabOTKM SKCIEPUMEHTANIBHBIX WM PAaCUYETHBIX JaHHBIX, KOTOpbIE XapaKTePU3YIOT
MOJIMIIapaMETPUUECKHUE MTPOLIECCHI.

Hayunas HOBM3HA. CdopmupoBanHas METOJNKA TUTSt 00paboTKu
9KCIIEPUMEHTANIBHBIX JAHHBIX MOJIMIIAPAMETPUYHUX MOJIENIEH.
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IlpakTuyeckasi 3HauMMoOCThb. Pa3spaboTaHa moOCIeIOBATEIIBHOCTh 00PaOOTKH
pe3yNbTaToB AKCIIEPUMEHTOB, 4TO o0ecrnieurBaeT TOYHOCTb O0TOOpaXXKeHUs
SKCIIEPUMEHTANIBHBIX JTaHHBIX C MOTPENIHOCThI0 He Oonbiie 5% B a1000W TOYKe MaccuBa
JAHHBIX.

KiroueBble caoBa: uccredosanue, 3KCHEPUMEHMANbHbIE OAHHble, NAPAMEmpbl,
MoOenb, 00)8b.

PRINCIPLES OF FORMING POLIPARAMETRIC MODELS

NADOPTA T., KOZLOVSKA L., DOMBROVSKY A.

Khmelnytskyi Natsional University

SKIDAN O.

Kyiv National University of Technologies and Design

Purpose. Forming of principles of experimental data processing which have a few
parameters of influence on end-point.

Methodology. Theoretical and practical bases of analytical, computer and information
technologies are used.

Findings. Substantive provisions and sequence of procedure of experimental or
calculation data processing which characterize polyparametric processes are expounded.

Originality. Method for processing of experimental data of poliparametric models are
formed.

Practical value. The sequence of treatment of results of experiments is developed,
that provides exactness of reflection of experimental information with an error not more than
5% in any point of array of data.

Keywords: research, experimental information, parameters, model, shoe.

226



