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A. I’ TJAHNJIKOBNY

KuiBchkuii HalliOHAIBHUI YHIBEPCUTET TEXHOJIOTIH Ta AU3aiiHy

KOMIIJIEKCHA OITHKA SIKOCTI XYTPSIHOI'O BEJIIOPY
31 HIKYPOK HYTPIi

Jo6edeno Moxcaueocnii BUKOPUCIAHHS WKYPOK HYMPIi 01 6UpOOHUYMBA XYMPAHOLO 8ETIODY.

30iticneno po3paxyHKu KOMNIEKCHO20 NOKA3HUKA AKOCMI XYMPAHO20 8enopy 3i WKYPOK Hympii, 00pobnenux 3a pisnumu
mexuoaoiamu. Iliomeeposceno, wo 2iopodobizosanuti XympsaHuil @eaop 3i WKYPOK HYMPIi Mae 8uuyutl KOMNIEKCHUL NOKA3HUK
SAKOCMI, NOPIGHAHO 3 XYMPAHUM 8eTIOPOM 3i WIKYPOK HYmpii, obpobrenum 3a mpaouyitinolo mexuonozicio. 3acmocysans memooy
NOBEPXHEB020 3MOUYBAHHS PO3OPUKYBAHHAM 3A(IKCY8AN0 OLIbUWL 3HAYHY DISHUYIO MIJHC KOMNWIEKCHUMU NOKA3HUKAMU SKOCT
BKA3AHUX 3DA3KIG.

Bcemanosneno, wo euxopucmanms  2iopoghodizoeanozo XympsaHo2o Genopy 3i WIKYPOK HYmMpIi € NepcneKmusHoo
MONHCAUBICHIIO POSUUPEHHS ACOPMUMEHNTY 00A208UX BUPODIE.

Knrouosi cnosa: ziopoghobizosanuii xympsauuil eenrop 3i WKYPOK HYmpii, KOMWIEKCHUU NOKA3HUK AKOCHMI, CHOMCUBHIT
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COMPLEX ASSESSMENT OF THE NUTRIA FUR VELOUR QUALITY

Abstract — The possibility of nutria pelts using for the fur velour production is proved.

The complex rate calculations of nutria fur velour quality treated with different technologies are done. It is confirmed that hydrophobic
nutria fur velour has higher complex quality rate in comparison with nutria fur velour which is treated with traditional technology. The method
application of surface damping by sprinkling registered more significant difference between complex quality rates of mentioned samples.

1t is found that the application of hydrophobic nutria fur velour is a perspective possibility of assortment enlargement of clothes
production.

Keywords: hidrofobizovanyy velor fur skins from nutria, a composite index of quality consumer properties.

IMocranoBka npodaemMu y 3arajbHOMY BHIVISIAI Ta i 3B’A30K i3 BaKIMBMMHU HAYKOBUMH YU
NPaKTHYHUMH 3aBJaHHsAMH. [IpobiemMa mOmIyKy ajbTEpHATHBHUX MOJKIJIMBOCTEH BHKODHCTaHHS pPECYpCIiB 3
3aJIy4eHHSM Pi3HUX BH/IB XyTPOBHHH € aKTYaJIFHOIO 1 3yMOBIIIOE TTOTPedy Yy 3aCTOCYBaHHI HOBHX CITOCOOIB, TEXHOIOTIH
00poOKM 3 METOI0 HaJaHHS Ii CHPOBHHI CIIOXMBHUX BJIACTHBOCTEH, SKi 37aTHI 3aJ0BOJBHUTH IIOTPEOH
HaWBUOATTUBIIIAX CIIOKUBAYIB.

TpamumiitHo XyTpo HYTPil 3aCTOCOBYETHCS Il BUPOOHUIITBA BEPXHBOTO OJATY, a caMe JUTsl BUPOOHHUIITBA IITY0,
MATBTO, MIBMANBTO, (PPEHUIB, KAKETIB, KIIETIB, MAHTO, KYPTOK JKiHOYNX. XYyTPO HYTpii 32 HE3HAYHOI BarW, Ma€ BICOKY
3HOCOCTIHMKICTh, BUCOKY MIITHICTh, BOJIOBIIIITOBXYBaJbHI Ta TEIIO3aXUCHI BIacTUBOCTI. OIHAK, 1HOJMI YaCTHHA TaKOl
[iHHOI CHPOBUHH Ma€ HEJOCTaTHHO PO3BUHCHUI BOJOCSHII MOKPHUB, a caMe, HETOCTATHRO PO3BUHYTY OCTh Ta MyX. 3a
TaKAX OOCTaBMH I CHPOBHHA MOXE CIYT'YBaTH OCHOBOIO [UIS IIOMUTTA OAATY IIKIPHOK TKAHWHOK HA30BHI.
[To3uTBHUM € Te, IO HABITH B pa3i HAsBHOCTI OKpeMHUX AE(EKTIB 1 MOPOKIB MIKIPHOI TKAHHHH, iX MOXJIMBO YCYHYTH
nuTiyBaHHIM, Ta OTPUMATH HamiBhaOprKaT 3 MONINIIEHUMA eCTeTHIHIMH BiIacTUBocTsAMHU. Lleit HamiBdadOpukar mae

TOHKY HIKlpHy TKaHUHY, IO CIPpUATHUMC MNOAAJbHIOMY PO3MHUPCHHIO ACOPTUMCHTY q)aCOHHI/IX BI/IpO6iB qucpes3



peaizauio J0JaTKOBUX MOXIIMBOCTEH y 3aCTOCYyBaHHI OCOOJIMBHMX BHIIB KpOIO, 30KpeMa AparipyBaHHi BupoOiB. [Tpn
I[bOMY, BaXJUBHM € HaJaHHSI XYTPIHOMY BENIOPY 31 IIKYypOK HYTpii BIJMOBIHMX MOKa3HUKIB MIiIHOCTI Ta
BOJIOCTIMKOCTI. BupilIeHHsI 1TOCTaBIeHOr0 3aBIaHHs MOXE 3a0€3IIeUNTH OTPUMAHHS OJIITOBHX BHUPOOIB 3 XYTPSHOTO
BENIOPY 31 HIKYPOK HYTpii, SIKi 3aBASKHM CBOIM CIIO)KMBHHMM BIJIACTUBOCTSIM MOXYTbh €KCIUTyaTyBaTHUCSI B OCIHHBO-
3UMOBHUI IIepiofl B yMOBax IIiABUIIEHOI BOJOTOCTi Ta MOKporo cHiry. lle € akTyanbHUM JUId CHOXHBAdiB, IO
reorpagigHo (OPMYIOTH BiJIIOBIIHI KIIMaTH4YHI CETMEHTH PHHKY, OCOOJMBO B yMOBAax IHTErpaliifHMX MpOLECiB
VYxpainn 3 €C Ta npiopuTETHOCTI €KCIOPTY MPOAYKIii MOrimMoiIeHoi mepepoOKn XyTpsiHOI 1 MIKIpSHOI CHPOBHUHM Ta
MIOCTYIIOBOI BiZIMOBH BiJl 32CTOCYBAaHHS JaBaJIbHUIBKUX CXEM CHPOBHHHOIO 3a0e3neYeHHs BUPOOHHIITBA.

AHani3 ocTaHHIX 10CTiKeHb Ui MyOaikanii, B IKMX 3alI09aTKOBAHO PO3B’sAI3aHHS AaHOI Mpodiemu i Ha
siki cniupaernest aBTop. OOrpyHTOBaHO 3aCTOCYBAHHS KOMIDIEKCHOTO METO/Y OLIHKH SIKOCTI MPOAYKILIi, sIKE JO3BOJISIE
B CYKYITHOCTI OLIHUTH BCi HABa)KJIMBIIII TIOKa3HUKH SIKOCTI HA BCIX CTaisIX )KUTTEBOTO LUKITY IPOIyKIii [1].

BpaxoByBaTH 3Ha4HYy KUJIBKiCTh BUMOT, PO3TIISAATH Pi3HI BJIACTUBOCTI MaTepialliB i MOKa3HUKHU IX SKOCTI
HeoOXiaHO mpu BHOOpI MarepialiB JuIsl MBEHHUX BUPOOiB pi3HOro acoptumenty [2]. [ BuOOpY ONTHMaIbHOTO
BapiaHTy NpoOBoAMIAcS IX TOpPIBHUIbHA OIiHKa. JloBOomWioCs, IO JUIsl OJHOYACHOTO BpaxyBaHHS pI3HHUX
MTOKa3HUKIB SKOCTI MaTepialiB iX HEOOXiHO 00’ €JHATH B OJMH KOMIUIEKCHHH ITOKa3HUK, TOOTO BUKOPHCTOBYBATH
KOMIUIEKCHY OL[IHKY SIKOCTi 00’ €KTY.

KomrurekcHa mopiBHsIbHA OIiHKa [3] mpoBommiacs 3a 3Ha4EHHAM KOMIUIEKCHOrO KoedimieHTa MOpiBHSUIBHOI
OLIIHKH SIKOCTI, 110 pO3PaxOBYBaBCs SK CEPEIHE TEOMETPUYHE BIHOCHHUX IMOKAa3HUKIB — KOE(]Ili€EHTIB JOCSHKHOCTI, SIKi
(dhopmyBaHcs I KOXKHOT BIIACTUBOCTI JOCIIHKYBAaHUX BHIB IIKip HA OCHOBI aOCOJFOTHHUX TMOKA3HUKIB BIIACTHBOCTEH
3 ypaxyBaHHSIM HaHKpalloro 3HAYCHHS MOKa3HUKAa Cepe]l yCiX BHIIB IIKIp, a TaKOXX MiHIMaJIbHO JIOIyCTHMOI'O
3HAYEHHS IIOKa3HHKa, 33/[aHOT0 HOPMATHBHUM JJIOKYMEHTOM.

JlocmiKeHHIO KiJbKICHMX METOMIB OLIHKH SKOCTI XyTpa NPHCBSYEHO 3HAYHY KUIBKICTH poOiT, a caMe mpari
mpod. b.A. Ky3uenosa, nmpod. b.®. IlepesitinoBa, npod. B.A. TTuemina i T.A. IlImensoBoi, mpod. III.K. I"anmosa,
npod. A.H. Becenina ta iH. 3anponoHOBaHO pi3HI METOAM OLIHKH COPTY XyTPO-XYTpsHOI KYpKH. IInTaHHIO pO3p0oOKH
KBaJIMETPHUYHOIO METOIy OLIHKH COPTY XyTpa IpHCBSYE€Ha TaKoX pobora [4], ne NMpONOHYETbCS BIIACHWUM IOTIISA
IIOJI0 PO3B’SI3aHHS JIAaHOI MPOOJIEMH, IO CTOITh Iepes XyTPSHUM TOBApO3HABCTBOM YEpe3 yCepeJHEHY BEIMIHHY
YHIBEpCAJIbHUX [TOKA3HUKIB CTaHy BOJIOCSHOTO OKPHBY.

Po3pobneno [5] METOIMKH OIIHKHM BIACTHBOCTEH IO TEPMOMEXaHIYHMM KPHBHM, 3MiH JIHIHHHX PO3MIpIB i
TOBIIVMHMY TIiJT €0 TEIUIA i BOJIOTH, a TAKOXK PI3HO-YCAaJKOBOCTI IIapiB, SKi TO3BOJSIOTH OTPHIMYBATH BiZOMOCTI LIO0
nedopmamiHHUX BIACTUBOCTEH MIKIPSHOI TKAHWHM XyTpa Ta BUSIBUTH BIUIMB OCHOBHHX TEXHOJIOTTYHO (haKTOpIB: TeIrIa,
BOJIOTH 1 30BHIIIHIX MEXaHIYHNX HaBaHTA)KEHb HA 3MiHY BIACTUBOCTEH XyTPSHUX IIKypoK. Lle 103Bosse mporHo3yBaTu
MOBENIIHKY MaTepiary B TpoIieci BUTOTOBJIEHHS BUPOOiB, HA OCHOBI YOT'O YIPABJISTH SKiCTIO TOTOBOTO OIATY.

AmHami3z JiTepaTypHHX JDKEpeNn IOKa3ye, IO JOCHIPKCHHIO MiUIArall OKpeMi ITOKa3HWKH SIKOCTI XyTpa,
BUBYAJIMCS OKPEMi BIACTHBOCTI IIKipSHOI TKAHWHHU XYTpa i3 3aCTOCYBAaHHSAM CHEHU(IYHNX METOAWK, 3AiHCHIOBANACS
KOMIUIEKCHA TIOPiBHSUIbHA OIIHKa OJNIM3BKUX 32 MPHPOAOI0 HATypaJbHHX MaTepiaiiB UM MarepiasiB JjIs BUPOOHMIITBA
BUpOOIB 1HIIOTO Tpu3HA4YeHHs. [IMTaHHS KOMIUIEKCHOI OILIHKH SKOCTI XYyTPSTHOTO BENIOPY 31 HIKYPOK HYTpii Ay
OJISITOBHX BHPOOIB € aKTyaJbHUM 3 NMPUYMHM HEOOXiTHOCTI IiABHIIEHHS PiBHS 3a7J0BOJICHOCTI MOTPeO CHOXMBAadiB y
0J1s131 3 HATYpAJIFHUX MaTepialiB Ta HEOOX1THOCTI HalaHHS BUpOOaM, 10 BUTOTOBIISIFOTHCS 3 HUX, HAJIEKHOI SKOCTI.

BuainenHsi HeBUpilleHMX paHille YacTHH 3arajbHoOi MPo0JeMM, KOTPHM HNPHCBAYYETHCS O3HAYeHA
cTarTs. B Mexxax npobiemu pecypcHOro 3abe3nedeHHs] XyTPSHOI IPOMHUCIOBOCTI CHPOBUHHUMHY MaTepialaMu JUIs
MOMIUTTS HATrOJBHUX BHUPOOIB, MOTPiOHO BpaxyBaTH KiJIbKa HANPSMKIB MOWIYKY. Y MOMEPenHIX IOCITiIHKEHHIX
pO3TasaNocsl TNHTAHHSA KUIBKICHOrO 301MBIIEHHS 0O0CATIB TpajWLiIHHAX JOKepel CHPOBHHM Ha OCHOBI
BIIPOBa/DKEHHA cydacHoi KoHmenmii po3BUTKY TBapMHHHIITBA; MUTAHHS 3aCTOCYBAaHHS IHHOBAI[IHHMX TEXHOJIOTIH
IIOJ0 CHUPOBMHHU IUX JoKepen. Ha Hamry myMKy, OOHMM 31 NUIAXIB IOBHHHA CTaTH MOXIIHUBICTH 3aCTOCYBaHHS

nuBepcu(iKoBaHOTO MiAXOMy, SIKMI mependadae peanizamilo CTpaTerii: «BHIM XyTPOBHUHHM — HOBI TEXHOJIOTI», a



came, cTpaTerii «XyTpsHUH BeNIOp 31 MKypoK HYTpii — rizpodobizamisi». 3arpornoHoBaHi TEXHOJIOTIUHI TPUHOMHI
HaJaayTh MOXIIMBICTh BHKOPHCTOBYBAaTH IIKYPKM HYTpPil 3 HEJOPO3BMHEHMM XYTPOBHM ITOKPHBOM JUISI
BHUT'OTOBJICHHSI HAaroJIbHUX BHUPOOIB, 1 TUM CaMUM PO3LIMPUTH ACOPTHUMEHT XYTPSHOTO OSTY 1 3aJ0BOJIEHUTH
MOTpeOu CITOKUBAUIB.

DopmyaOBaHHS HiJiel cTaTTi (IIOCTAHOBKA 3aBAaHHA). METOI OCTIKCHHS € 3MIHCHCHHS KOMILICKCHOI
OLIHKU DIBHS SIKOCTI XYTPSIHOTO BEIIOPY 31 MIKYpOK HYTpii, 0OpoOJIeHOro 3a TpaJuLifiHOIO Ta 3ampoIlOHOBAHOIO
TEXHOJOTISIMH. 3aBIaHHS AOCIIDKEHHS:

- BCTAaHOBUTH Tpajalii po3MipHUX, 6€3pO3MiIpHUX OAMHUYHHX ITOKA3HUKIB SIKOCTI 3 ypaXyBaHHIM Tpaaamii
¢yHKOiT ix 6axaHOCTI;

- BU3HAYUTH Oe3po3MipHI OJMHHUYHI IOKAa3HUKH SKOCTI Ha OCHOBI PO3MIpPHHMX Ta 3HA4YeHHS (QYHKIIT
6a’kaHOCTI JUIsl ONMHUYHHX MTOKa3HHUKIB,;

- pO3paxyBaTH KOMIIJICKCHUH IMOKa3HUK SKOCTI;

- 3MIMCHUTH TOPIBHSUIbHY OLIHKY PiBHS SKOCTI XyTPSIHOTO BEIIOPY 31 IIKYPOK HYTpii, BUTOTOBJIEHOTO 3
3aCTOCYBAHHSAM HOBOI Ta TpaIuIiHOI TEXHOJIOTIH;

- 3’siCyBaTH MOJXKJIMBICTh BHUKOPHUCTAHHS XYTPSHOT'O BEJIOPY 31 IIKypOK HYTpii, BHUTOTOBJIEHOTO 3a
BU3HAYCHUMH TEXHOJIOTISIMH, y PI3HUX YMOBaX eKCIIIyaTallii;

- HaJaTH PEKOMEHJAIlil 00 MEepCHEeKTUB PO3IIMPEHHS CHPOBHHHOI 0a3u XyTpsSHOI raiy3i 3a paxyHOK
XYTPSIHOTO BEJIOPY 31 MIKypOK HYTPil 1JIs1 BUTOTOBJICHHS ()aCOHHOT'O OJATY IIKIPHOIO TKAaHMHOIO Ha30BHI.

Marepianu i meToau gociimxennss O0’eKTOM IOCTIHKEHHS 00paHo TriapodobizoBaHuil XyTpSHUH BEIIOp 3i
mKypok HyTpii [6]. Aus rigpodobizamii XyTpsSHOro BEMOpY BUKOPHCTAHO KOMIIO3HINIO J0 CKJIATy SKOi BXOIITH Ol-
ankeHn Cyg4, MOTIMEPH30BaHI 3 MaJICTHOBHM aHTIAPWAOM, 1 pAA XiMiuHMX peareHTiB [7]. ToBapo3HaBuy OIHKY
XYTPSIHOTO BENIOpY 31 MIKYPOK HYTpii 3iMCHEHO 3a JIOTIOMOroI0 y3arajdbHeHOI (yHKIii Oa)kaHOCTi, SKa IIMPOKO
BUKOPHUCTOBYETHCS JUIS PI3HUX 00’ €KTIiB mociiukeHHs [8 — 11].

KomrutekcHy OIiHKY SIKOCTI TiZpo¢00i30BaHOTO XYTPSHOTO BEIIOPY 31 IIKYpOK HYTpii po3paxoByBamu 3a
(b opmyoro:
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1€ dojpye 1 dipaye — TIPIIC 1 Kpalle 3HAYCHHS (YHKIIH O2XKAHOCTI [T OJMHUYHIX MOKA3HUKIB IKOCTI.

pe3yJIbTaTiB.

Buxiax oCHOBHOrO Martepiandy JOCHIAKEHHSl 3 IOBHUM OOIPYHTYBAHHSIM OTPHMMAHHUX HAayKOBHX

InrepBan 3Hauens ¢(yHkuii 6axanocti Bix 0 go 1 Oyio po30nTO HA BiAPI3KH, IO XapaKTEpU3yBAIX ITOTaHUH

(0,00 — 0,37), 3agoBinbauit (0,37 — 0,62) nodpwii (0,63 — 0,79), Bimminawii (0,80 — 1,00) piBHI MOKa3HUKIB SKOCTI. Mexi

3Ha4YCHb OJHWHHWYHUX IMOKA3HHKIB 6yJ'II/I O6rpyHTOBaHi HOPMATHUBHO — TEXHIYHOIO ,HOKyMeHTaHi€}O, CKCIICPTHUMHA

OIliHKaMU, HAYKOBUMH ITyOJKaIliIMH Ta pe3yiabTaTaMH IPOBEICHUX JOCIIIKeHb. PiBeHb «100pe» BCTAHOBIIOBABCS K

CepeTHE 3HAYCHHS OKA3HUKIB PiBHIB «33JI0BIJIBHO» Ta «BiAMiHHO» (Tabm.1).

Ta6mums 1
PiBHi po3MipHHX BaKJIUBUX MOKA3HUKIB SIKOCTi XyTPSIHOTO BeJIIOPY
Ioxa3zuuk I'papanis noka3Hnka sikocTi
no3HA Ha3Ba NOraHo 3a0BIJILHO noope BiZAMiHHO
YeHHS

X18 CyMapHHH TEIUTOBHUI OIip XYTPSTHOTO

BEJIOPY, (2pao. *ke.m)/Bm <0,07 0,07-0,27 0,28 — 0,48 >0,49
X1 BiJTHOCHE 3aJTUIIKOBE BHIOBXKCHHS

IIKipHOT TKAaHWHY ITPY HaIpy>XeHHi 9,8

MIla, % 021 21 -14,5 14,4-79 <8
X3 KOJIOpUCTHIHE OPOPMIICHHS IIKipHOT

TKaHWUHH 1 BOJIOCSHOT'O TIOKPHBY, OAI <0,37 0,37-0,62 0,63 —-0,79 >0,80
X24 BOJIOTIPOMOKAaHHS MIKipHOI TKAHUHH Y

JMUHAMIYHIX YMOBAX, C <0 0-839 840 - 1679 > 1680
X16 BiTHOCHE TIPY>KHE BUIOBKEHHS IITKiPHOT

TKAaHWHY ITpy HanpyxenHi 9,8 MIla, % <8 8—-114 11,5-149 >15
X22 MTAPOIPOHUKHICTH IIKiPHOT TKAHUHH,

Ke/(ke.m*c) <12 1,2—-4,64 4,65 — 8,09 >38,1
X2 MTOBITPOIIPOHUKHICTh MIKIPHOI TKAHIHH,

Ky0.m/(k6.m7c) < 0,04 0,04 —0,154 | 0,155-0,269 >0,27
X12 MeXa MIITHOCTI TIPH PO3TATyBaHHI MIKIpHOT

TKaHuHu, Mlla <0,48 0,48 — 0,79 0,8—1,319 >1,32
X32 SIKICTB 03/100JICHHS IIKiPHOI TKAaHWHU, Ol <0,37 0,37 -0,62 0,63 —0,79 >0,8
X14 BiJTHOCHE ITOBHE BUIOBKCHHS IIIKipHOT

TKaHWHY ITpy HanpyxenHi 9,8 MIla, % <19 19 -23,9 24 -28,9 >29

OO0’eqHaHHs PI3HUX PO3MIPHHUX ITOKA3HUKIB y KOMIUIEKCHMH TOKa3HHUK BHKOHYBAJIM IICISI II€PEBEICHHS

po3mipHuX [12] y 6e3p0o3MipHi MOKa3HUKH SIKOCTI (Tabum. 2). JIist 1iporo Bu3Havamm Koe(illieHTH PiBHSHD MCPEBEICHHS

GG

1

3 ypaxyBaHHSAM TpPaHUYHUX 3Ha4YeHb (yHKIMiA Oaxanocti d (0,37 Ta 0,8) i BIAMOBIAHKMX iM 3HAYCHB

6€3p0o3MipHHX MTOKa3HHKIB SKOCTI, @ TAKOX HAHMTIPIIOro Ta HAWKPAIIOTro PO3MIPHUX MOKA3HHKIB SKOCTI.

Be3po3mipHi NOKa3HUKH SIKOCTI XyTPSIHOTO BeJIIOPY 3i IIKYPOK HYTpii

Ta6murs 2

Ioxa3zuuk Be3po3mipHi 3HaueHHs MOKA3HUKIB
SIKOCTi y; BapiaHTIB XyTpsiHOTO
BEJIIOPY 3i WIKYPOK HYTpii

NMO3HAYCHHSHA Ha3Ba riapo KOHTPOJILHOTO
¢ obizoBaHOrO JKMPYBaHHSA

1 1’ 2 2

X1 CyMapHMi  TEIUIOBMH  Omp  XYTpPSHOTO  BEIIOpY,

(rpanm.*kB.M)/BT 0,874 0,765 0,729 0




X1 BiTHOCHE 3QJIUIIKOBE BHIOBXKCHHS MIKIPHOI TKAHWHU TIPH

HanpyxerHi 9,8 MIla, % 1,412 1,177 1,530 0,118
X3 KOJIOPUCTHYHE  OPOPMIICHHSA  INKIpHOI  TKaHWHU 1

BOJIOCSIHOT'O TTOKPHBY, Oat 2,242 1,708 1,530 0,818
X24 BOJIOIIPOMOKAHHS IIKIpHOI TKAaHWHU Yy JUHAMIYHUX

yMOBax, ¢ 1,257 0,792 0,052 0
X16 BIIHOCHE TpPY)KHE BHIOBXKCHHS MIKIPHOI TKAHWHHU TIPH

HanpyxerHi 9,8 MIla, % 0,874 0,874 0,656 -0,219
X322 MTAPOIPOHUKHICTh IIKIPHOI TKAHWUHH, KT/(KB.M*C) 1,530 0,998 1,242 0,044
X2 MTOBITPOIIPOHUKHICTh MIKiPHOI TKAaHWHH, Ky0.M/(KB.M*C) 1,330 0,399 0,599 0,067
X712 MeXa MIITHOCTI TIPH PO3TSATyBaHHI MIKipHOT TKaHnHH, MIla 0,383 0,273 0,328 0
X3.2 SIKICTB 03100JICHHS IIKipHOT TKAHWHU, Oa 2,242 1,708 1,530 0,818
X14 BiIHOCHC TIOBHE BWIOBXKCHHS IIKIPHOI TKAHWHA TIPH

HanpyxerHi 9,8 MIla, % 0,306 0,612 0 1,224

Ipumimka. Bapianmu 1, 2 — 3pasku Xympsanoz2o 6eaopy 3i WKYPOK HYmMpii 00 NOBEPXHeB020 3MOUYBAHHS pO3OPU3KY6anHaM, 1°, 2 — nicis
10BEPXHEB020 3MOYYBAHHS PO3OPUKYBAHHSIM.

Jnst po3paxyHKy KOMIUIEKCHOTO TIOKa3HHKA SKOCTI Oyio obumcieHo ¢yHKIii OakaHOCTI d; OMUHHIHUX
MOKA3HUKIB SIKOCTI, SIKI JUIs Tiapo00i30BaHOr0 XyTPSHOTO BETIOPY 31 MIKYPOK HYTpii 0 ITOBEPXHEBOTO 3MOYYBaHHS

PO30OpH3KYBaHHSM CTAHOBHIIM:
dy g = exp[—exp(—y] )] = exp[—exp(—0,874)] = exp[—0,417] = 0,659;
dy 5 = exp[—exp(—y] 5)] = exp[—exp(—1,412)] = exp[-0,244] = 0,784,
d3 1 = exp[—exp(—y5 1)] = exp[—exp(-2,242)] = exp[-0,106] = 0,899;
dy 4 = exp[—exp(—yh 4)] = exp[—exp(-1,257)] = exp[-0,285] = 0,752;
d| ¢ = exp[—exp(—y] ¢)] = exp[—exp(-0,874)] = exp[—0,417] = 0,659;
dy 2 = exp[—exp(—yh 2)]=exp[—exp(-1,530)] = exp[-0,217] = 0,805;
dy 1 = exp[—exp(—y5 1)] = exp[—exp(-1,330)] = exp[—0,264]=0,768;
dy » = exp[—exp(—y] 2)]=exp[—exp(-0,383)] = exp[—0,682] = 0,506
d3 » = exp[—exp(—y3 2)] = exp[—exp(—2,242)] = exp[—0,106] = 0,399;
dy 4 = exp[—exp(—y] 4)] = exp[—exp(-0,306)] = exp[—0,736] = 0,479.
Otpumani JaHi Ta po3paxyHKH (QyHKIiH 0akaHOCTI ¢; OAMHUYHUX [TOKA3HUKIB SIKOCTI JUIs TiapodobizoBaHoro

XYTPSIHOTO BEJIOpY 31 IIKYPOK HYTPii IiCisi HOBEpXHEBOrO 3MOYYBaHHS PO3OPH3KYBAaHHSM Ta XyTPSHOTO BEIIOPY 3
HyTpii KOHTPOJBHOTO J>XMPYBaHHS JBOX BapiaHTIB JO 1 IICIS IOBEPXHEBOTO 3MOYYBAHHS pPO30pM3KYBaHHAM
BifoOpakeHo y Tabi. 3.

Tabmuus 3
D yHKIil 02:KAHOCTI OAMHUYHUX MOKA3HHUKIB SIKOCTi XyTPSIHOTO BEJIIOPY 3i INKYPOK HYTPil
Ho3navenns @ yHKuii 02:KaAHOCTI ¢; ONMHUYHMX MOKAZHUKIB AKOCTI
MOKA3HHKA BapiaHTIB XyTPSHOr0 BEJIOPY 3i IIKYPOK HYTPii
1 1 2 2

X8 0,659 0,628 0,617 0,368

X5 0,784 0,735 0,805 0,411

X34 0,899 0,834 0,805 0,643

X24 0,752 0,636 0,387 0,368

X6 0,659 0,659 0,595 0,288

X22 0,805 0,692 0,749 0,384




X2 0,768 0,511 0,577 0,392
X2 0,506 0,467 0,487 0,368
X32 0,899 0,834 0,805 0,643
X4 0,479 0,581 0,368 0,745

Ipumimka: Bapianmu 1, 2 — 3pasku XympsaHo2o 6eirpy 3i WKYPOK HYMPpIi 00 NOBePXHeB020 3MOYYBAHHS PO3OPpU3Ky8anuim, 1, 2’ — nicas
10BEPXHEB020 3MOYYBAHHS PO3ZOPUKY6AHHAM

Po3paxyHOK KOMIUIEKCHOTO ITOKa3HMKA SIKOCTI ONMHMpaeThesl Ha KoedimienTn Baromocti [13] Ta po3paxyHKoOBYy
iH(pOpMaIifo MI00 IX CHIBBITHOMECHD 3 (QYHKIISIMA 0a)KaHOCTI OJMHUYHHUX IHOKa3HHKIB SKocTi (Tabia. 3). PesymbraTu
PO3paxyHKy KOMIIEKCHOI'O TIOKa3HUKa SIKOCTI HABEICHO Yy MiJICYMKOBOMY PSAKY Tabi. 4.

Tabmuns 4
Po3paxyHOK KOMILJIEKCHOI'0 MOKA3HUKA SIKOCTi XyTPSIHOT0 BeJIIOPY 3i MIKYPOK HYTpil
Ioxa3zHuk BaromicTs Pospaxynkosi naui y; /d; nns
MO3HAYEeH Ha3Ba MOKA3HUKA, BApIaHTIB XyTPSIHOI'O BEJIIOPY
Hil Hi 3i MIKYpPOK HyTpii
1 1 2 2’
X18 CyMapHHH TEIUTOBHUIL OIip XyTPSTHOTO 0.125
BEJIOPY, (2pao. *ke.m)/Bm ’ 0,190 0,199 0,203 0,340
X5 BiJJHOCHE 3aJIMIIIKOBE BUIOBKCHHS
IIKipHOT TKaHWHY ITPY HaNpy>XeHHi 9,8 0,123 0,157 0,167 0,153 0,299
MIla, %
X34 KOJIOPHCTHIHE o(hopMITEHHS IIKipPHOT 0.122 0.136 0.146 0.152 0.190
TKAaHWHY 1 BOJIOCSTHOTO TIOKPUBY, Oal ’ ’ ’ ’ ’
X24 BOJIOIIPOMOKAHHSI IIKipHOT TKAHHHU Yy
MHAMIYHEX YMOBAX, ¢ 0,107 0,142 0,168 0,276 0,291
X156 BiJTHOCHE IIPY)KHE BUJIOBKEHHS! HIKipHOT 0.105 0.159 0.159 0.176 0.365
TKaHWHY ITpy HanpyxenHi 9,8 MIla, % ’ ’ ’ ’ ’
X322 MIApOIPOHUKHICTh IIKiPHOI TKAHWHH, 0.099 0.123 0.143 0.132 0.258
Ke/(ke.m*c) ’ ’ ’ ’ ’
X2 TIOBITPOIIPOHUKHICTH IIKiPHOI TKAHWHH, 0.084 0.109 0.164 0.146 0.214
Kyo.;m/(k6.M*C) ’ ’ ’ ’ ’
X2 MeXa MIITHOCTI TIPH PO3TSATyBaHHI MIKIPHOT
Txanuny, Ml 0,082 0,162 0,176 0,168 0,223
X3.2 SIKICTB 03/100JICHHS IIKipHOI TKAaHWHU, O 0,078 0,087 0,094 0,097 0,121
X4 BiJTHOCHE ITOBHE BUJIOBKEHHs! MIKipHOT 0.075 0.157 0,129 0,204 0.101
TKaHWHY ITpy HanpyxenHi 9,8 MIla, %
Pazom ko
S 1,422 1,546 | 1,707 | 2,401
~ d;
i=l1
KomrutekcHuit MOKa3HUK SIKOCTI XYTPSTHOTO BEIIOPY 3 k k
Hi
uympii, K lzi“i ZZI‘TZ' 0,703 0,647 | 0,586 | 0,417

Ipumimka: Bapianmu 1, 2 — 3pasku XympsaHo2o 6eiropy 3i WKYPOK HYMPpIi 00 NOBePXHe8020 3MOYYBAHHS PO3OPU3Ky8anuim, 1, 2’ — nicas
108EPXHEB020 3MOYYBAHHS PO3ZOPUKY6AHHAM

XapaKTepu3yroun OTpUMaHi Pe3yiIbTaTH, MEepII 32 BCe, MOXKEMO IMiAKPECTUTH, MO Tiapodo0i3alis XyTpsHOro
BENIOPY TNPHU3BOAUTH [0 3HAYHOTO ITOKPAINAHHS SIKOCTI XYTPSHOTO BEIIOPY 31 HIKYPOK HYTpii. 32 KOMIUIEKCHUM
MOKA3HUKOM SIKOCTI TiJipodo0i3oBaHMil XyTpsTHUH BeNmop 31 MIKYpOK HYTpii 3a Tpajamiero MOKa3HWKa OakKaHOCTI
XapiHrToHa Ma€ «100py» OLIHKY, B TOM Yac SIK KOMIUIEKCHUH ITOKa3HUK SKOCTI XYTPSHOTO BEJIOpY 31 MIKYpOK HYTpii,
BHPOOJICHOT0 32 TpaJULiHHOIO0 TexHouoriero ckianae 0,586, 10 CBiAYUTH PO «33A0BUIBHUID PIBEHD SIKOCTI.

3acTocyBaHHS METOIMKH KOMIUIEKCHOTO OLHIOBAHHS JOJATKOBO Ja€ MOMJIMBICTH OTPHMAaTH iH(OpPMALiio
II0JI0 BIUIMBY OKPEMHUX ITOKa3HMKIB SIKOCTI XYTPSHOTO BENIOPY Ha KOMIUICKCHHH MOKa3HHUK SKOCTI 1, TAKHM YHHOM,
BU3HAYUTH, SIKI OJMHUYHI ITOKa3HUKU CIIPUYMHIIM 3MEHIICHHS PiBHS KOMIUIEKCHOTO ITOKa3HHUKA SIKOCTI 1 32 paXxyHOK

SIKUX OJUMHHUYHHUX IMOKA3HHKIB Bi}_'[6yJ'IOCH Woro 30inabiicHHs. HeraTuBHMI BIUIMB Ha KOMILICKCHHMM IOKA3HHUK SIKOCTL




XYTPSIHOTO BENIOPY 31 IIKYpOK HyTpii, BHUPOOJICHOTO 3a TpaauLiHHOI TEXHOJOTIEI0 CHPHUYMHIOIOTH: MOKA3HUK
BiJHOCHOTO TIOBHOTO BHIOBXXEHHS IIKIipHOI TKaHWHM NpH HanpyxeHHi 9,8MIla — 0,368, skuii Bu3Hauae HU3BKI
nedopmaniiiHi BIaCTHBOCTI, MOKAa3HHK BOJONPOMOKAHHS IIKIpHOI TKaHWHM y IUHaMidHMX ymoBax — 0,387, saxwuii
XapaKTepu3ye TIiTi€HIYHI BIACTHBOCTI Ta MOKAa3HUK MEXI MIIHOCTI NPpH po3TATryBaHHI mKipHOi TkaHuHM — 0,487, 110
BIUIMBA€ HAa MEXaHI4HI BJIACTUBOCTI Tigpodo0i3oBaHOro XyTpsHOro Beniopy 31 mKypok HyTpii. Lli mokasHuku €
HaOMMKEHNMHU [0 HIKHBOI MEXi «3aJ0BUILHOrO» piBHA. [IO3WTHBHMI BIUIMB HAa KOMIUIEKCHHH ITOKAa3HHK SIKOCTI
XYTPSIHOTO BENIOPY 31 IMIKYPOK HYTpii, BUPOOJIEHOr0 3a TPAIMIIIHOIO TEXHOJIOTIEI0, 3yMOBIIOIOTh MOKa3HHWKH, II0
BIUIMBAIOTH Ha €CTETHYHI BJIACTHBOCTI, & CaMe KOJIOPUCTHYHE 0()OPMIICHHS IIKIPHOI TKAHWHHU 1 BOJIOCSIHOT'O TIOKPHBY Ta
SKICTb 037J00JI€HHS IIKIpHOi TKAaHWHHW, Ta Ha AeOpMaliifHi BIACTMBOCTI — ITOKa3HWK BIJHOCHOTO 3aJIMIIKOBOTO
BUIOBXKEHHS IIKipPHOI TKAaHWHHU TIpH HanpyxeHHi 9,8 MIla. Bonn MaroTh «BiAMiHHHID PIBEHD SKOCTI.

INapodobizarist XyTpsHOro BEIIOpPY BiI3HAYMIacs Ha IOKPALIaHHI HE TUIBKM KOMIUIEKCHOTO ITOKAa3HHKA
SIKOCTI, a 1 Ha OJMHMUYHHMX HOTO MOKa3HMKaX. YacTKOBO HiBEIHOBAHO HETATWBHWI BIUIMB Ha KOMIIEKCHHH MOKa3HUK
SIKOCTI XYTPSIHOTO BEIIOPY 31 IIKYpOK HyTpil MOKa3HWKa BIJHOCHOTO ITOBHOTO BHAOBKEHHS IIKIPHOI TKaHMHHU ITIPH
Hanpyxerti 9,8MIla — ¢ynkuist 6axkaHocrti stkoro 3pocna 1o 0,479 Ta moka3HMKa MEXi MIITHOCTI NPH PO3TATyBaHHI
IIKipHOT TKaHWHU — 3pocTaHHs GyHKIIT 6axkaHocTi 10 0,506. Li moka3sHUKN X0 1 MarOTh «33J0BUILHHID piBEHb, OTHAK,
3a Ipajlalli€lo MOKa3HUKIB SKOCTi, B pe3yJbTaTi BIUIMBY AJIKEH-MaJIeiHOBOI KOMITO3MLIIT Ha CTPYKTYPY KOJIareHy JepMH,
BOHM HaOJIMKAIOThCS A0 «00poro» piBHA. OCOONHMBO aKTyaJ bHUM JUIS HAIIOrO JOCI/DKEHHS Mae TOM (akr, 10
¢byHKIsT 6aKaHOCTI MOKa3HMKAa BOJIONPOMOKAHHS IIKIPHOI TKAaHWHM Yy JUHAMIYHMX YMOBaX 3aBASKU 3aCTOCYBaHHIO
HOBO{ TexHoJIOTi1 Tiapodo0bi3arii 3pocita Maike BABIYI i Mae piBeHb, HAOMIKEHNH 10 BiqMiHHOTO ((yHKIIS 6a)kaHOCTI
cxmagae 0,752). KpiM TOro mo3MTHBHHI BIUIMB Ha KOMIUICKCHHM ITOKa3HHK SIKOCTI Tiapo00i30BaHOTO XYTPSHOTO
BEITIOPY 31 MIKYPOK HYTpii

CIpaBHB MOKA3HUK MOBITPOIPOHUKHOCTI IIKIPHOI TKAHWHM, IO BIUTMBA€E Ha Tiri€HIYHI BIACTHBOCTI, (QyHKIIsA
OaXkaHOCT1 SKOTO TakoX HaOMKeHa 1o «BimMmiHHOro» piBHS (0,768). «BinMmiHHMI» piBeHb 32 (YHKIiEO Oa)kaHOCTI
MalOTh TMOKa3HWKU KOJOPHUCTHYHOTO O(OPMIICHHS IIKIPHOI TKAHWHH 1 BOJOCSIHOTO HMOKPHBY Ta SIKOCTI 03100JICHHS
IIKipHOI TKAHWHHY, SKI BU3HAYAIOTh BHCOKI ecTeTH4Hi BiaacTuBocTi (0,899), a Tako MOKa3HHUK MapoIPOHUKHOCTI, [0
XapaKTepHu3ye Tiri€eHIYHI BIACTHBOCTI XYTPSHOTO BEIIOpPY, Tifpodo0i30BAHOTO aJKEH-MAJCIHOBOIO KOMITOZHITIEIO
(0,805).

BuBueHO BIUTMB YMOB €KCILTyaTallii Ha 3MiHy KOMIUIEKCHOT'O ITOKa3HUKA SIKOCTI XyTPSTHOTO BEIOPY 31 MIKYPOK
HyTpii. [ToBepxHeBe 3MOTyBaHHS pO30OPU3KYBaHHSM, 0 MOJAEIIOE TPOIIEC eKCILTyaTallii XyTPSHOTO BETIOPY 31 HIKYPOK
HyTpii, NPHU3BOAMTH OO HE3HAYHOTO TOTIPIICHHS SKOCTI XYTPSHOTO BENIOPY 3a TIpajalielo XapHHITOHA.
IapodobizoBaHM XyTPSIHAHN BETIOP 31 IIKYpPOK HYTPil 3aIMIIAETHCS Ha «100pOMY» PiBHI, XyTpSHHI BETIOP 31 MIKYPOK
HyTpii, BUpOONECHUII 3a TpajUMmiHHOIO TEXHOJOTIEI0 — HA «3aJ0BITBHOMY» piBHI. IIpociiIKOBYeThCS YHOBUILHEHHS
3HIDKCHHS SKOCTI 4epe3 3acToCyBaHHA riapodoosizarii Ha 21 %. J{ns rigpodobizoBaHOr0 XYTPSHOIO BETIOPY 31 MIKYPOK
HYTpii piBEHb SKOCTI 3HIKYETHCS Ha 8 %, IUIS XYTPSIHOTO BENIOPY 31 MIKYpPOK HyTpii, BUPOOIEHOTO 3a TpaIuLiitHOIO
TEXHOJIOTIE0, 3HWKEHHS PIBHA SKOCTI ckianae 29%, 1o BIOPUTYN HAaOMKae Herinpodo0i30BaHUN BEIIOp, KU Mae
KOMILIEKCHHH TTOKa3HUK KOCTi 0,417 10 «mioraHoi» OIiHKY, BepXHS Mexa skoi ckiramgae 0,37.

Posrisigatoun BIUIMB OJMHUYHHX TOKAa3HHKIB SIKOCTI XYTPSIHOTO BEMIOPY 31 HIKYPOK HYTpii, BUpOOIEHOro 32
TPaJMIIIITHOIO TEXHOJIOTIEI0 MicCis TTOBEPXHEBOTO 3MOYYBAHHS PO30OPH3KYBaHHSIM, Ha KOMIUIEKCHHH ITOKAa3HUK SKOCTI
MOXXEMO BIJIMITHTH, IIO 32 PaxXyHOK IO3WTHBHOTO BIUIMBY ITOKAa3HUKIB, II0 BH3HAYAIOTh ECTETHYHI BIACTHUBOCTI
(pynkmis 6axanocTi skux cTaHoBuUTh 0,643) Ta MOKa3HUKA BiJHOCHOTO TOBHOTO BHIOBKCHHS IIKIPHOI TKAHWHU IIPH
HarpyxerHi 9,8 MIla (0,745) BiH HaOyB He HaWHWKYOro (3a rpajgamiero QyHKIIi XapHHITOHA) 3HAYCHHS
«3a/I0BITBHOTO» PIBHA SIKOCTi. LIi TMOKAa3HWKM KOMITEHCYBajlM HETaTHBHHH BIUIMB YAaCTHHU BAYKIMBUX OIWHHIHUX
MOKA3HHKIB, TaKWX SK CyMapHHH TEIIOBHH omip XyTpsHOro Bemopy (0,368), Mexa MIIHOCTI IPH PO3TAryBaHHI
mkipHoi TkanuHM (0,368), BoJONMpPOMOKaHHS MIKIpHOI TKaHMHM y AuHaMivyHMX ymoBax (0,368), BimHOCHE mpyKHE
BUIOBKCHHS IIKipHOI TKaHWHM Tipu HampykeHHi 9,8 Mlla (0,288). bespo3mipHe 3HaueHHS MOKAa3HHWKA BiHOCHOTO
MPYXHOTO BUIOBKEHHS IIKIPHOI TKaHMHU NpH HanpyxeHHI 9,8 MIla HaBiTh Ma€ BiJl’€eMHE 3HAYESHHSI, 10 CBITYUTH PO

Ha/[3BUYaifHO HU3bKUH piBeHb JeopManifHUX XapaKTEpHUCTHK, OJAT 3 TAKOTO BEJIIOPY 32 YMOB IiJBHUIIEHOI BOJIOTOCTI



Ta AMHAMIYHUX HaBaHTAKEHb OE3MIOBOPOTHO BTpadaTHMe (GopMy, a TOMY MOXKE CTaTH HaBiTh HENPHUAATHUM 0
eKCIDTyaTallii 3a [M TTOKa3HUKOM SIKOCTi, HE 3BayKaloUH Ha NepepaxoBaHi BUILE TO3UTHBHI BIUIMBH.

INapodobizamis ycyBae mpobiaeMy HU3BKHX PiBHIB SIKOCTI OJMHUYHHIX MOKA3HHUKIB HABITh 32 YMOB i IBUILEHOT
Bosyiorocti. KinpkicHi 3HaueHHS ¢yHKIII OakaHOCTI 3a OJAMHWYHUMHM ITOKa3HMKaMH SKOCTI HMOKPALIYeThCS 1 Taki
MOKA3HUKH, SK CYMapHHH TEIUIOBUH OIIp XYTPSHOTO BEIIOPY, BOJOINPOMOKAHHS IIKIPHOI TKAHWHH y JIUHAMIYHHX
YMOBaXx, BiIHOCHE NPY)KHE BHIOBXEHH: IIKIPHOT TKAHMHHU TIpX HanpyxeHHi 9,8 MIla HaOyBaroTh «100poi» OIIHKH Ta
3YMOBJIIOIOTh aHAJIOTIYHE ITOKpAIaHHS KOMIUIEKCHOI'O ITOKa3HHWKa SKOCTI Tifpodo0i30BaHOTO XyTPSHOIO BENIOPY 3i
IIKYPOK HyTpii g0 piBHs 0,647.

BucHOBKH 3 7aHOr0 AOCTiAKeHHs i NepCNeKTHBH NOAAJIBIINX PO3BiIOK y JAHOMY HANPSIMKY

INapodoObizoBanuii XyTpstHUI Bemop 31 IIKYpOK HYTpii Mae 3HAYHO BHII PiBHI KOMIIEKCHOT'O IOKa3HHKA
SIKOCTi, TIOPIBHSHO 3 XYTPSIHMM BEIIOPOM 31 IIKYpOK HYyTpii, BHTOTOBJIEHHM 32 TPAJULIHHOIO TEXHOJIOTIEID;
XapaKTEePU3YEThCSl «JOOPHUM» DIBHEM SIKOCTi, TOAI SK XYTPSIHUM BENIOp 31 IIKYpOK HYTpii, BHTOTOBJICHHH 3a
TpaIUIIIHOIO TEXHOJIOTIE0 MA€ «3aIOBUTFHUID PIBEHD SKOCTI.

lNapodobizoBanuii XyTpsHMH BeMIOp 31 IIKYpPOK HYTpii MOXE BHKOPHUCTOBYBATHCS B YMOBAax IIiJABHIIEHOT
BOJIOTOCTi, HU3bKMX TEMIEPATYp Ta JUHAMIYHUX HABAHTAXKCHb.

XyTpssHUIA Bemop 31 IIKypoK HyTpil, Tiapo¢o0i3oBaHHWK alIKeH-MaJICIHOBOIO KOMIIO3UIIIEI0 MOXe OyTn
PEKOMEHIOBaHNM ISl BATOTOBJICHHS (PaCOHHOT'O OJATY HIKIPHOIO TKAaHMHOIO Ha30BHI.

B mopanpmmx mOCHI[DKEHHSX HaMIidaeThCs 3IIHCHUTH PO3PaxyHOK pIBHA EKOHOMIYHOI Ta coOLiaJbHOT
e(eKTUBHOCTI BiJ] BIPOBA/DKEHHS 3alpONOHOBAHOI TEXHOJIOTII rizpodobizamii XyTpsSHOTO BEIOpY 31 MIKYPOK HYTpil,
0 JacTh MOJIMBICTD PO3IIMPHUTH ACOPTUMEHT Ta 3a0e3MEUNTH IMOTPeOM YKPaiHCHKOTO CIIOXKHMBAa4a y XYTPSIHUX

BUpOOax.
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