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3a ymos nidsuwjenoi 6on1020cmi  OOCHIONCEHO NOKAZHUKU CHONCUBHUX GLACIUBOCHIEN
XympsAHo20 @enopy 3i WKYPOK Hympii, 2iopogodi306an020 WAAXOM HANOBHIOBAHHA AJIKEH-
Maneinogow KoMnosuyiero, 00 ckaady akoi eéxooams anva-arkenu Cp.z4, NONIMEPUI0BAHI 3
maneinogum ameiopuoom. Jlosedena egexmusHicms 3anponoHO8AH020CNocoy 2i0poghobizayii
XYympsAHo20 eenopy 3i WKYPOK HYMpIi uepe3 euwji pi6HI NOKA3HUKIE eKCNIyamayiuHux, 2iei€eHiYHUX
ma ecmemuyHux G1ACMUBOCmel, 30Kpemd, CYMApPHO20 MeNnl08020 ONopy, 6000NPOMOKAHHA 8
OUHAMIYHUX YMOBAX, NAPO- MA NOBIMPONPOHUKHOCHIL.

Kniouoei cnosa: xympsnuil eentop 3i WKYpoOK Hympii, NOKA3HUKU sKocmi, 2iopogobizayis,
Memoo0 NOBEPXHEBO20 3MOUYBAHHS POZOPUSKYBAHHAM

In the conditionsofhighhumiditytheconsumerpropertiesindicatorsof water-
repellentvelourofnutria peltshydrophobe by alkene-maleic composition consisting of alpha-alkenes
C20.24, polymerized by maleic anhydride, using the surfacewettingspraymethod were
researched.Efficiencyoftheproposedmethodof hydrophobization of
velourfurofnutriapeltsthroughhigherlevelsofoperationalperformance,
hygienicandaestheticproperties, includingthe total thermal water resistance in dynamic conditions,
steam and air permeability was proved.

Keywords:velourfurof nutria pelts,indicators of quality, hydrophobic,surfacewettingspraymethod

Beryn

YMoBu (popMyBaHHS COLIATbHO-OPIEHTOBAHOTO PUHKOBOIO CEPEJOBUIIA IMOTPEOYIOTH
opieHTalil Ha 3aJ0BOJICHHS MOTPed CIOXMBAYiB, IO B CBOIO 4YEPry, MOXe 3a0e3lmeuyBaTHCS
BUCOKUMH CIIO)KUBHUMHM BJIACTUBOCTSM I'OTOBOI MPOAYKIiI. 3JaTHICTh XyTPSHUX TOBAPIB 3aXUIIATH
CHOKHMBAya Bil HECIIPUATIUBUX BIUIMBIB 30BHIIIHBOIO CEPEIOBMINA 3YMOBIIOIOThH iX KOPHUCHICTB.
3a0e3neyuTH TaKy KOPUCHICTH MOXJIMBO 32 PaxyHOK BIAMOBIAHOT TEXHOJOTIYHOI 00poOKM
XyTpsiHOTO HamiB(adpukary, 30kpema rigpogooizaiii.

BukopucTaHHs XyTpSHOTO BENIOPY 31 LIKYpOK HYTpii Ui BHUIOTOBJIEHHS BOIOCTIHKHMX
HaroJbHUX BUPOOIB moTpeOye MOUIYKY 1 TOCHIIKeHHS e(peKTUBHUX CIIOC001B #oro rinpodoobizarmii.
Cepen BaxJIMBUX MOKAa3HUKIB SKOCTI, [0 BU3HAYAIOTh (DYHKI[IOHATIbHE MMPU3HAUYEHHS IIUX BUPOOIB,
CIiI BIA3HAUUTH MOKA3HUKH CTIHKOCTI Marepiaiy J0 BOJM MijJ yac HOro ekcruryatarlii, 31aTHOCTI
Marepiay IpoIycKaTu napy BOJH 1 TOBITPSI TOLIO.



[TopiBHSHHS MOKa3HUKIB SIKOCTI T1Ap0o¢00i30BaHOTO XYTPSHOTO BENIOPY i3 HIKYPOK HYTPIi 3
MOKa3HUKAMH XYTPSHOTO BEJNIOPY 13 LIKYpOK HYTPii, OTPUMAHOTO 3a iCHYIOUOIO TEXHOJIOTIEI0 €
aKTyaJIbHUM 1 IOTpeOye MPOBEJCHHS BIAMOBIAHUX JOCTIIKEHbD.

AHaJIi3 JiTepaTypHUX JAHMX i IOCTAHOBKA MPO0JeMHu

Edexr rinmpodo0izarii XyTpsaHUX MIKYPOK JOCTI/DKYBaBCs y poboTax Oaratbox 3apyOiKHHX
aBTopiB. Jlocmimuuku [l] OIliHIOBAaTM OCHOBHI CIOXKHBHI BJIACTUBOCTI IIKYPOK HOPKH Ta
nporuo3yBanu eext rigpodolizallii 32 OCHOBHUMH KPUTEPIIMUA 3MOUYYBaHHS — KPaillOBUM KYTOM 1
TEIUIOTOI0 3MOYyBaHHA. Byno BHBuUeHO [2] BIJIMB Ha BIACTUBOCTI XyTpa TakUX Tiapo¢oOizyrounx
3aco0iB, SK MOJMI(EHUIMETHICHIOKCaH-4 1 COMOJIMMEpPU CTHUPONYy 1 METHJIMETaKpHJary.
3acTocyBaHHS 3alPOMOHOBAHUX TiApohoOi3yrounx 3aco0iB 3a0e3MeuyroTh MOKpAaIleHI MOKA3HUKU
BOJIOTIOTTIMHAHHSI, & TAKOXK JI€SKE MOMIMIIEeHHS (hI3UKO-MEXaHIYHUX BIACTUBOCTEH XyTpa.

[TpoBeneHo aHaii3 0COOIMBOCTEN CTPYKTYpH, BIACTUBOCTEH MIKIPAHOT TKAHUHU 1 BOJIOCSHOTO
MOKPUBY XyTpsSHOro HamiBaObpukary, cOpOLIHHUX BIACTUBOCTEH, METOMIB iXHBOT OLIHKH 1
crnoco0iB J0AaHHS BOJOBIAIITOBXYBAJBHUX BJIACTUBOCTEH pi3HUM Martepianam [3]. YcTaHOBIEHO
JIOLUIBHICTH TiApo(oOHOT 00pOOKH BOJIOCSIHOTO TOKPUBY XYyTpa.

Y poboti [4 ]| mpomOHYeThCS KUPYBAIBHUN 3aCi0 3 EKOTOKCHKOJIOTTYHOIO MICTKICTIO 1
MOJIMIIEHO0 TUIACTH(IKYI0UO0I0 1 T11poho0i3yrouoro €0, SKUH MICTUTh KaTIOHHY YETBEPTUHHY
cinp edipy TpueTaHOJaMiHA JKUPHOI KHUCIOTH. 3ampolOHOBAHO >KHUPYBaJbHUHM ckiaa [5], mo
MICTHTh aMiTHUI KOMIOHEHT, JI0 SIKOTO BKJIIOYEHO | 4 2 pO3raiyKeHUX HEHACWYECHUX 3aJMILIKU 3
Ci224(1422). Lleit 3aci6 Takox BKJIIOYae BifoMi rifpodoOisyroui Ta/abo IMIpPErHyHodDKXUPYBAIbHI
CKJIJIOBi, Ta/ab0 HEUTpasbHi OJIii 1 3aCTOCOBYETHCS JUIs ripodo0izaltii mKipu 1 XyTpa.

Buxonsuu 3 aHamizy JpKepen JiiTeparypu, po3B’si3aHHS MUTaHHSA e(eKTHUBHOI Triapodo0bizarii
XyTPSTHOTO BEJIIOPY 13 IMIKYPOK HYTPIii JIEKHUTHh B IUIOIIMHI PO3IIMPEHHS aCOPTHMMEHTY 3aco0iB Ta
crnoco0iB ix rigpodoodizamii. Hampsmoxk momryky 3aco0iB Ta crnoco6iB rigpodobizamii XyTpsHOro
BEJIIOPY 13 HIKYpOK HYTpil MOBMHEH BHM3HA4Ya€ThCs CHEUU(IKOI0 eKcriryaranii BUpoOiB, 10 B
NOJaNbIIOMY 3a0e3MeYnuTh BIAMOBIAHICTh CIOXXUBHUX BIACTMBOCTEH MMOTpedaM KOHKPETHUX
CTIO’KHBaYIiB.

Merta i 3aBIaHHA JOCTIIKEeHHS

Mertor0 JochiKeHHs: € BU3HaueHHs edekty riapodo0izarii XyTpsHOTO BelIOpy 31 IIKYpOK
HyTpil LUIIXOM HAaNOBHIOBaHHA-TiApo(OOi3amii po3UMHOM alkeH-MajeiHOBOi KOMMO3MIi Ta
MOYJIMBOCTEH MOJAIBLIONO BHUKOPUCTAHHS OTPUMAHOIO HamiBpaOpukary y BUPOOHMITBI
BOJIOCTIKMX HaroJibHUX BUPOOIB.

ITocraBneni 3aBaHHA:

- BUKOPUCTATH METO]I TIOBEPXHEBOI'O 3MOUYYBAHHS PO30pU3KYBAHHSAM XyTPSHOTO BEIIOpPY 31
IIKYPOK HYTpii JUis BUSBJICHHS €(QEKTHMBHOCTI HOro HaroBHIOBaHHS-TiApodoOi3alii po3unHOM
aJIKeH-MaJeTHOBO1 KOMIO3UIIIT [6];

- 3MIMCHUTH TOPIBHJIBHUI aHaTi3 MOKAa3HUKIB SIKOCTI JAOCTIIHUX Ta KOHTPOJBHUX 3pa3KiB
XyTPSIHOTO BEJIIOPY 13 LIKYPOK HYTPIi A0 Ta MICJIs HOBEPXHEBOTO 3MOYYBaHHS PO30OPU3KYBaHHSM;

- IOBECTU MOXJIUBICTh BHKOPUCTAHHS TiApo(oOi30BaHOTO XyTPSHOTO BENIOPY 31 LIKYpOK
HYTpii U1 BUTOTOBJIEHHS BOAOCTIHKHUX HAaroJbHUX BUPOOIB.

4. Marepiaju i MeTOIH J0CTiIZKeHb

O6’exkToM AOCHKEHHS 00paHO TigpodoO0i30BaHUN XYTpSHUI BEIOp 31 IIKYpOK HYTpid
[7].Ans rigpodoOizanii XyTpsSHOTO BEIIOPY BUKOPHCTAHO KOMITO3UIIIO JI0 CKJIAAy KO BXOJIATH O~
asnkeHu Cyg.24 TIOJIIMEPU30BaH1 3 MaJIeTHOBUM aHT1IPUIOM 1 psii XIMIYHMX peareHTiB[8].

i oTpuMaHHS KOHTPOJBHUX 3Pa3KiB MIKYpPOK HYTpii Oyna BUKOpHUCTaHa THIIOBA METOIMKA
BupoOHMLTBA [9].JlocnikyBaHi 3pa3ku HIKYpOK HYTpii OTpuMaHi B pe3y/IbTaTl HAlOBHIOBaHHS-
rizpo¢o0bizamii KOHTPOJBHUX 3pa3KiB XyTPOBOIO BENOPY IIKYpOK HYTpii 3a po3poOieHoro
TexHojorieto. HanosHroBaHHA-TiApodoOi3aito HamiBpaOpuKary MIKypOK HYTpii MPOBOAMIN Y
6ap1<aci 3 PO34YMHOM aJllkeH-MajeiHoBoi kommo3uiii npu Temneparypi 40-43 °C (5 r/n) i
nepemimyBanHi npotsrom 20 xB. Uepes 1 ron. y pobounii po3unH 1ojaBaiau HanoBHIOBa4, 40 XB.
nepeMilyBajd 1 3HOBY JI0JJaBaju rmpoq)o613y}0qy AJIKEH- MaJ‘IelHOBy xomnosuuito (7 /1)
(>kupyBaHHS 2). SIk HalOBHIOBAJIbHY CyMilll BUKOPHCTOBYBAJIU MOJIIaKpUIIOBY eMyibcito MelioResin



821 dipmu “Clariant” (Himeuunna) 3 cyxum samumikoM 24 % Ta ryctusoro 1,03 r/em® (9 /i) i
cunternuHuil ayourenr BHC(6 1/m), mo mamum 3HadenHs pH 6,8-7,0. Uepe3 30 xB. oOpoOku
KopuryBainu pH po3urHy MypamnHOO KHCIOTOIO 10 3Ha4eHHS 4,5. 3pa3Ku BUKUMAIH 1 CYHIUINY
BUIbHOMY cTaHi mpu Temmeparypi 20-23 °C. Otpumanmii rinpodo6izoBanuil HamiBpaOpuxar
MIKYPOK HYTpiii nutidyBanu abpasuBHUM MOJIOTHOM Ne 4.

Hns JOCATHEHHS METH BpOOOTH BUKOPHUCTaH1 AHANIMuYHI,
BUMIPIOBAIbHI, OP2AHONENMUYHE,2PAPDIUHI, PO3PAXYHKOGI METOIIN NETALHO MPENCTaBIeHI y poOoTi
astopis [10].

Pe3yabTaTn 1oc/iakeHb

Hocnipkeno (¢i3uko-MexaHiuHi, aedopMalliiiHo-pesakcaiifiii, Tiri€eHi4yHi Ta ecTeTHYHI
BJIACTUBOCTI Tiipo(oOi30BaHOrO XyTPSHOTO BENIOPY 13 IIKYpPOK HyTpil Ui 3’sCyBaHHS
e(eKTUBHOCTI 3alPOIIOHOBAHOTO Cc1I0CO0Y ripodobizarii B yMOBax MiJIBUIIEHOT BOJIOTOCTI.

[Toxa3HMK HaMOKAaHHS XapaKTEpU3ye KUTbKICTh BOJM, II0 HMOITIMHAETHCA XYTPSIHUM BEITIOPOM
13 mKypok HyTpii 32 10 XBUIMH HOro IOLIyBaHHS 1 BHPAXAa€ThCSl MACOI0 BOJM, IO MOITIMHEHA
KBaJ[paTHUM METPOM XYTPSHOTO BEJIOPY i3 MIKYpOoK HyTpii[8]. 3MiHM Macu XyTpsSHOTO BEIIOpy 31
IIKYPOK HYTpii Ipy HOro NOBEpXHEBOMY 3MOUYYBaHH1 pO30pU3KyBaHHAM Mpe/cTaBiIeH] y Taom. 1.

Tabmuns 1 — 3MiHa Macu XyTpSIHOTO BEJIOPY 31 IIKYPOK HYTPIipH HOTO MOBEPXHEBOMY
3MOYYyBaHH1 pO30pU3KYBaHHIM

IToka3Huk Bapiantu XyTpsiHOTO Belopy
ripo06i30BaHOTO | KOHTPOIBHOTO

Maca M” MaTepiany, r:
- JI0 IOBEPXHEBOTO 3MOYYBaHHS PO30OPHU3KYBaHHAM

- TICJIs HOBEPXHEBOTO 3MOYYBaHHS PO30PHU3KYBaHHIM 496 491
525 869
HamokaHHSL, T/M° 29 378

[IpoBeneHi MOCHKEHHS HAMBXIMBIIMX IOKAa3HUKIB, M0 XapaKTepU3YIOTh SIKICTh
XyTPSIHOTO BEJIOPY, 30KpeMa, (I3UKO-MEXaHIYHUX, TIri€HIYHUX, €CTeTUYHHX, PEe3YAbTaTH SKHUX
HaBeJeH1 y Tabnuii 2.

Tabnuus 2— 3MiHa BaXIIMBUX MOKa3HUKIB SIKOCTIXYTPSIHOTO BENIOPY 31 MIKYPOK HYTPil micis
MIOBEPXHEBOTO 3MOYYBAaHHS PO30PU3KyBaHHIM

ITokasHuk Bapiantu XyTpsHOTO BEIIOpY
rinpoho6i30BaHOTO KOHTPOJIBHOTO

1 1’ 2 2
CymapHuil TemIoBWi omip XyTpOBOi 0,31 0,28 0,27 0,07
IIKypKH, rpag-M>/Bt
BigHOoCHE  3aJMINKOBE  BHUIOBXKEHHS 9 11 8 20
MIKipHOT TKAaHMHM TPHU HampyxeHHi 9,8
MllIa, %
Konopuctuune o¢opmieHHS IKIpHOT 1,00 0,85 0,80 0,60
TKaHUHU 1 BOJIOCSTHOTO TIOKPHBY, Oat
BopmonpoMokanHs ~y  JWHAMIYHUX 1380 870 57 0
yMOBaX, C
BinHocHe npyHE BUJOBXKEHHS MIKIPHOT 12 12 11 7
TKaHUHHM [TpH HanpyxeHHi 9,8 MIla, %
[TaponpOHUKHICTB, Kr/M>-C 8,1 5,7 6,8 1,4
TIOBITPONPOHUKHICTE, M’ /M°-C 0,24 0,1 0,13 0,05
Mexa MIIIHOCTI npu 0,69 0,63 0,66 0,48
po3TsryBaHHIIKIpHOiITKaHMHM, MIla
SIkicTh 03700JICHHS MIKIPHOI TKAaHWHH, 1,00 0,85 0,80 0,60




Oan
BinmHocHe MOBHE BHIOBKEHHS MIKIpHOT 21 23 19 27
TKaHUHM NIpH HanpyxeHHi 9,8 MIla, %

[Tpumitka. Bapianta 1, 2 — 3pa3ku XyTIpsSHOTO BeJIOpy 31 IIKYpOK HyTpil A0
MOBEPXHEBOTO3MOUYBaHHs pO30pH3KyBaHHsIM, a 1, 2’ — micnsd TOBEPXHEBOIO 3MOYYBAHHS
PO30pU3KYBaHHSIM.

OOrosopeHHs pe3yJbTaTiB

Pesynbrarom peanizaiii MeTOqy MOBEPXHEBOTO 3MOYYBAaHHS pPO30pU3KYBAHHSAM € Te, IIO0
3pa3ku rigpodo0i30BaHOTO XYTPSHOTO BEIIOPY 31 LIKYPOK HYTPIi, 110 Mif/iaH1 BIUIMBYIIOBEPXHEBOTO
3MOYYBaHHs, MalOTh 3HAYHO BHIIY BOJOCTIHKICTBIIOPIBHSIHO 3KOHTPOJLHUMH 3paskamu. lle
MIATBEP/UKYETbCS TOKA3HUKOM HAaMOKAaHHS 3pa3KiB Tifpo}ho0i30BaHOTOXYTPSHOTO BENIOpY 31
IIKYpPOK HYTpii, 0 € MeHmuM y 13 pa3ziB (Tabn. 1), 1 € HacHiIKOM MO3UTHBHOTO BIUIUBY AJKEH-
MaJIeTHOBOI KOMIO3HIIIi Ha CTPYKTYpY KOJIareHy JAEPMH, 33 SKUM 3[aTHICTh KOJAreéHOBHX BOJIOKOH
CTPYKTYpH JepMH Ti1po(h00i30BaHOTO XYTPSHOTO BEIIOPY A0 MOITIMHAHHS BOJIU 3HUKYEThCS Yepes3
MiIBUILIICHHS [TOBEPXHEBOTO HATATY.

[Tporiec MOBEpXHEBOrO 3MOYYBAHHS PO30PU3KYBAHHSM MPHU3BOMUTH JO TOTO, LIO MOPUCTA
CTPYKTypa WIKIpHOI TKaHWHU 3alOBHIOETHCS BOJIOK0, 30UTBIIYETHCS 1i TEIUIOMPOBIIHICTH Ta
3HWKYIOTBHCS TETJI03aXMCHI BIacTUBOCTI (puc.l), oAHAK, Y BUNAAKY 3 Tipodo6i30BaHUMXYTPSIHUM
BEIIOPOM 31 IIKypOK HYTpil MO0 KOHTPOJIBHUX 3pa3KiB,TEMIH TMaTIHHS TEIUI03aXUCHUX
BJIACTUBOCTEH 4epe3 3aCTOCYBAaHHS METOY MOBEPXHEBOTO 3MOUYBAHHS PO30OPH3KYBAHHSAM MEHII Y
3.5 pasu (B 1,1 pa3u 3MEHIIYIOThCS TEMJIO3aXMCHI BIACTUBOCTI Tigpo¢o0i30BaHOIO XyTPSHOTO
BETIOPY MIKYPOK HyTpii Ta B 3,9 pa3u 3MEHIIYIOTHCS TEIJI03aXMCHI BJIACTUBOCTI KOHTPOJBHUX
3pa3KiB XyTPSHOTO BEIOPY LIKYPOK HYTPii)

cm 04 — —
, (2pad*m2)Bm 0,3 .‘-’
02 | | . 1 o M /10 NOBEPXHEBOro 3MO4YBaHHA
0,1 l. S po3bpU3KyBaAHHAM
0 “— ’ nicna NoBepxHeBoro

1 3MOMYBaHHA Ppo3bpU3KyBaHHAM
2

BapiaHt

Puc. 1 — CymapuuiiteroBuiionipseniopy 31 KYpoK HyTpii: rigpodobdizoBanoro (1),
KOHTPOJIBHOTO (2)

I'inpodo6izoBaHi 3pa3ku XyTPSHOTO BENIOPY31 MIKYPOK HYTPIi,sKi HE MiJAaBajucs BIUIMBY
MIOBEPXHEBOTO 3MOYYBAaHHS PO3OPH3KYBaHHIM,IIOPIBHSAHO 3 BIIMNOBIAHUMH KOHTPOJHHHUMHU
3pa3kaMu, MalOTh BUCOKY IHTEHCHUBHICTh BOJOBIALITOBXYBaHHS, TPUBAJICTh iX MPOMOKAHHA €
oubmoro 'y 24 pasu(puc. 2). Ilpu pocnimkeHHI 3pa3KiBB YMOBax, IIOMOJEIIOIOTH IPOLEC
eKCIuTyatalii, TigpoQo0i3oBaHUl XYTPSHUI BeMOp 31 MIKYpOK HYTpil € I0CTaTHHO CTIMKUM
JOBOJIOTIPOMOKAHHS B JIMHAMIYHUX yMOBaX, Ha BIIMIHY Bil KOHTPOJBHHMX 3paskiB. Yac
IIPOMOKaHHSI 3a 0araTOKpaTHOrO 3TMHAHHS 3pa3KiBriipodo0i30BaHOr0 XyTPSHOTO BeENOpY 31
IIKYpOK HYTpii Ta KOHTPOJIbHOTO cTaHOBUTH BinnmoBinHo 870 ¢ i 0 c. Lle noBoauTh epeKTHUBHICTH
3acrocyBanHss AMK kommosuiiii, 70 Ckiaxy siKOoi BXOASTHh o-alkeHUu Cppop4 MONIMEPHU30BaHI 3
MaJIeTHOBUM aHTIAPUIIOM 1 PAJOM XIMIYHHX PpEareHTiB, MpH eKCIulyaTalii BUpPOOIB B yMOBax
MIABUIICHOI BOJOTOCTI Ta TUHAMIYHMX HaBaHTa)xeHb. HamoBHIOBaIbHO-T1IpOo(doOi3yroua oOpodka
XYTPSHOTO BENIOPY 31 IIKYPOK HYTPil 3HMKYE 3JaTHICTh CTPYKTYPULIKIPHOT TKAaHUHM 10 AUDy3ii
BOJIM.
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Puc. 2 — BoonpoMoKkaHHsI XyTPSTHOTO BEIIOPY 31 IKYPOK HYTPiiB JMHAMIYHUX YMOBaX:
rigpodobizoBanoro (1) i KoHTpoIBHOTO (2)

[TaponpoHUKHICTH TiIpo00i30BaHUX 3pa3KiB XyTPSHOTO BEIIOPY 31 IIKYPOK HYTpii micis
MIOBEPXHEBOTO 3MOYYBaHHS pPO30pU3KYBaHHSM, MOPIBHAHO 3 ripo0o0i30BaHUMH 3pa3KkamMu, 110 HE
Oynu migaaHi BIUTUBY 3MOYyBaHHSA, € HWX4ol0 y 1,42 pasu. Lg pisuung He € 3HauHOw. Ilpn
MOPIBHSAHHI K3MiH, K1 BITOYBAIOThCS MPH JOCTIKEHHI KOHTPOJIBHUX 3pPa3KiB XyTPSHOTO BEIOPY
31 MIKYpPOK HYTPii,IHTEHCUBHICTh MOTIPIICHHS MMOKa3HUKA IMapONPOHUKHOCTI3a YMOB MOBEPXHEBOTO
3MOYYBaHHS pPO30pHU3KYBaHHAMOUIbII 3HayHa — 4,86 pasu. 3acTocyBaHHS HArOBHIOBAIBHO-
riipoo0i3yr0u0i KOMIIO3UIIIT CIIpUsi€ TOMY, 111032 AU(EPEHIIHOBAHUX YMOB €KCIUTyaTaliiririeHiuHi
BJIACTUBOCTI 4epe3 IOKAa3HUK MapONpOHUKHOCTIMOKpamyoTees y 3,4 pasu.Kpim Toro,
MNapONPOHUKHICTh TiApO(OOI30BaHUX 3pa3KIBXYTPSHOIO BENIOPY 31 MIKYpOK HYTpil micis
MIOBEPXHEBOTO 3MOYYBAaHHS PO3OPH3KYBaHHSIM, MOPIBHSIHO 3 KOHTPOJBHUMHM 3pa3KaMH XYTPSHOT'O
BEJIIOPY MICJsI TTOBEPXHEBOIO 3MOYYBaHHsA po30pu3kyBaHHsAME B 4,07 pasu Bumoro. IlinBuiiena
NapONPOHUKHICTHIIPOPOOI30BAHOTO XYTPSHOIO BEIIOPY 31 IIKYpOK HYTpii oOymoBieHa sK
BHCOKOIO il MOPUCTICTIO, TaK 1 OUTBIIO KUTHKICTIO BITKPUTHUX TOP.
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Puc.3 — [TaponpOHUKHICTBXYTPSIHOTO BENIOPY 31 IIKYPOK HYTpii: rizpodobdizoBanoro (1) i
KOHTPOJIBHOTO (2)

[ToBITPOIIPOHUKHICTH, IO MOBHICTIO 3aJI€KUTh Bl 0COOIMBOCTEH MOPUCTOI CTPYKTYpH, Mae
1010 MAPOTIPOHUKHOCTI CXOXKY 3aJEKHICTh. BiIMIHHICTh y MOKa3HUKAX MOBITPOIPOHUKHOCTI BiJ
MOKAa3HUKIB MAapONPOHUKHOCTICIIOCTEPIra€ThCs Y BUMAAKY XYTPSHOTO BEIOPY Micisi HOBEPXHEBOTO
3MOYyBaHHs po30pHU3KyBaHHAM (pHC. 4).
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Puc.4— TToBITpONIPOHUKHICTEXYTPSIHOTO BEIIOPY 31 MIKYPOK HYTpii: rizpodobdizoBanoro (1) i
KOHTPOJIBHOTO (2)

Ile 0OyMOBIEHO YTBOPEHHSM CYLLUJIbHOI BOJHOI IUTIBKM HAa IMOBEPXHI IIKIPHOI TKaHWHU
riipo006i30BaHOrO XYTPSHOTO BEIIOPY MICIs MOBEPXHEBOIO 3MOUYYBAHHS PO3OPU3KYBAHHSIM, SKa
IpY BHU3HAYCHHI MapONpPOHUKHOCTIBIUIMBAaE Ha Iu(y3il0 mapiB BOJM, B OCHOBHOMY, JIMIIE Ha
MOYaTKOBId crafiinpouecy. IliABUIIEHHS MNOBITPONPOHUKHOCTI, IO CIIOCTEPIra€TbCs MpHU
JOCTIDKEHHI Tiapo¢o0i30BaHUX3pa3KiB XYTPSHOTO BEIIOPY 31 LIKYpOK HYTpii, 3yMOBIEHO
YaCTKOBHUM 3HUKEHHSIM B3a€MOJIii MK T1IpO(IIbHUMH IUITHKAMH, 10 MOAM(IKOBaHI MOJIEKyIaMu
rigpogobizaTopa, Mg uYac BUAAJICHHA BOJIOTM 1, BHACHiOK LBOTO, BiAOyBaeThCs
30UTBIICHHAMDKCTPYKTYPHHUX BiZICTaHEH.

Meska MIHOCTI ripo06i30BaHOT MIKIPHOT TKAHWHU XYTPSHOTO BEJIOPY 31 MIKYPOK HYTPii 10
MIOBEPXHEBOTO 3MOUYBAaHHS pPO30pU3KYBaHHSAM IMOPIBHSIHO 3 KOHTPOJIBHUMH 3pa3KaMH IO
MIOBEPXHEBOTO 3MOUYYBAaHHS PO30pU3KyBaHHSAM Ha 5 % € OunbiIoio (puc.5), a miciis NOBEpXHEBOTO
3MOYYBaHHS pO30pU3KYBaHHSAM piBHHLIA MDK HuMH 3poctae a0 31 %. lLle oOymoBieHO
ontuMansHUM BIiuBoM AMK Ha aedopmaltiiiHi BIacTUBOCTI Ta MILIHICTh MIKIpHOT TKAaHUHU. Buii
3HAYeHHS MeXi MIIHOCTI riipodoOi30BaHOT MIKIPHOI TKAHUHH XYTPSHOI'O BEIIOPY 31 LIKYpPOK
HYTpii0OyMOBIIEHI PIBHOMIPHUM pO3IMOJAUIOM aJIKeH-MaJIeTHOBOT KOMMo3uIii y Mikpodidpumax
MIKIPHOT TKAaHWHM XYTPSHOTO BENIOPY 31 WIKYpPOK HYyTpii uepe3 ii NpPOHMKAHHA Ha BUIIUN
CTPYKTypHUH piBeHb Koyareny. KpiMm Toro rigpo¢o06i3oBani 3pa3ku Micias MOBEPXHEBOIO
3MOYYBaHHS PO30OpPU3KYBaHHAM MLIOJ0 TiApo(oOI30BaHUX O TIOBEPXHEBOIO 3MOUYYBAHHS
pO30pU3KYBaHHSM BTpayaroTh MilHICTh y MeHIId mipi (Ha 10%), HDK BigmoBimHi (10 1 michs
MIOBEPXHEBOTO 3MOYYBAaHHS pPO30pH3KYBaHHSIM) KOHTposibHI 3pasku (Ha 38%). Tox, edekr
rinpodobizamii ankeH-ManeiHOBOI KOMIIO3UIIIEID Yepe3 TMOKa3HWK MeX1 MIIHOCTI MIKIpHOi
TKaHUHU HaWOLIBII SICKPABO MPOSIBISETHCS 32 YMOB MIJBUILEHOI BOJIOTOCTI.
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Puc.5— Mexa MILHOCTIXYTpSIHOTO BEIIOPY 31 IIKYpOK HyTpii:riapodobdizoBanoro (1) i
KOHTPOJIBHOTO (2)
Sk cBimyaTth OTpHMaHi JaHi BIZHOCHOTO 3aJIMIIKOBOTO BHJOBXKEHHS NpPU HABAHTAKEHHI
9,8MIla (puc. 6), mo BuzHa4Yae GOPMOCTIHKICTH BUPOOIB 3 XyTPSHOTO BENIOPY, riapododi3oBanuit
BEJIOP31 IIKYPOK HYTpii Micias MOBEPXHEBOTO 3MOUYYBAHHS PO30PU3KYBaHHSAMXapaKTepU3YEThCS



BUIIMM CTYINEHEM Opi€HTAalil eleMEHTIB CTPYKTYPH HMOTo IIKIpHOi TKaHMHM IMpH JIedopMyBaHHI
MOPIBHSHO 3 BIATIOBIAHUM KOHTPOJIBHUM Ha 45%
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Puc.6 — BigHOCHE3aIMIIIKOBEBUJOBKEHHIXYTPSHOT O BEJIIOPY 31 IIKYypOoK HyTpiinpu 9,8 MIla:
rigpodobizoBanoro (1) i KoHTpoIBHOTO (2)

OTpumaHi JaHi BIAHOCHOTO TPYXHOTO BHIOBXEHHS (pHC.7) 3acBiIYYIOTh, IO 3pa3Ku
rinpoo6i30BaHOr0 XYTPSHOTO BETIOPY 31 HIKYpOK HYTpil MOPIBHAHO 3 KOHTPOJBHUMHU MalOTh
OUIBII BHCOKY €JaCTUYHICTh, SIK JI0 MOBEPXHEBOTO 3MOYYBaHHS po30puskyBaHHsaM (y 1,09 pasm),
TaK 1 MICJA MOBEPXHEBOrO 3MOYyBaHHs po30pu3kyBaHHAM(y 1,71 pasu), i B TO#l ke yac, 3pa3ku
ripo00i30BaHOTOXYTPSHOTO BEJIOPY 31 MIKYPOK HYTPIi MiCHs AOIIYBaHHSA BKa3ylOTh Ha OULIbII
BUCOKHI piBeHb edekTy rinpogoodizanii Ha 62%.

[Toxa3HUK BIAHOCHOTO IMPY)KHOTO BUIOBXKEHHS KOHTPOJIbHUX 3pa3KiB XyTPSIHOTO BEJIOpPY 31
IIKYpPOK HYTpii MiCJI HOBEPXHEBOTO 3MOYYBaHHS PO30OPU3KYBaHHSAM HOTIpHIyeThes Ha 57%, B TOH
JKe yac Lel MOKa3HUK 3aJIMIIAE€THCS Ha TOMY K PiBHI IIPU MOPIBHSAHHI 3pa3KiB Tipoho6i30BaHOTO
XyTpsiHOoro Bemtopy. I'inpodoGi3oBaHi 3pa3ku 3aJHIIAIOTHCS BHCOKO €JACTUYHUMH 32 OyIb-sIKHX
yMOB ekciutyatauii. CTpyKTypa HIKipHOT TKAHMHH XYTPSHOTO BEJIIOPY 31 MIKYPOK HYTpIi Aa€ ycaaky
BHACIIZIOK peNlakcalifHuX 3MiH MiJ{ Ji€l0 CIpaJeBUIHHUX JIAHIIOTIB MAaKPOMOJIEKYJ KoJlareny. Sk
6aunmo, 1ei epeKT B OUIbLIIA Mipl MPOSABISETHCA B T11podo0i30BaHUX 3pa3Kax Micis JOUIyBaHHS,
BHACIIZOK Au(y3ii HamOBHIOBAIBHO-T1Ipo(00i3yr0uoi cyMirri B MiKpo(iOpmIApHi Ta elneMeHTapH1
BOJIOKHA IIKIPHOT TAHUHH HIKYPOK HYTPIH.
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Puc. 7 — BinHOCHENIPY>KHEBUIOBKEHHAXYTPSIHOTO BEIIOPY 31 IIKYPOK HYTpiinpu 9,8
MlIla:rimpodobizoBanoro (1) i kKoHTpoIBHOTO (2)

He3Baxaroun Ha Jeske 3pOCTaHHS MOKAa3HMKA BiJHOCHOTO IIOBHOTO BHJOBXEHHS IiCIs
MMOBEPXHEBOTO 3MOUYYBaHHS pO30pH3KyBaHHSM (puc. 8) 3paskiB TiApodo0i30BaHOTO XYTPSIHOTO
BEJIOPY, BIH 3aJMIIAETHCS MEHIIUM IOPIBHSHO 3 MOKa3HUKOM BiIHOCHOTO MOBHOTO BHUJIOBXEHHS
MiCNIi  TOBEPXHEBOIO  3MOYYBAaHHS  PO3OPHU3KYBAaHHSIM  KOHTPOJIBHUX  3Pa3KiBXyTpSHOTO
Bemopy. IlnactudikyrouniiBruBankeH-ManeiHoBoi  KOMMO3ULii Ha  (QIOpWIAPHY CTPYKTYpPY
KOJIareHy JIepMH, 3yMOBJICHUH Tiapodo0i3alielo MKIpHOi TKAHUHU XYTPSHOTO BEJIOPY 31 IIKYPOK
HyTpii, mMoJjerurye opieHTaunilo ii CTPYKTypHUX €JEMEHTIB Ta MoKpauye (HopMOCTIHKICTh
ripoo0i30BaHOrO XyTPSHOTO BEIIOPY 31 MIKYPOK HYTPii.
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Puc.8 — BigHocHe noBHe BUIOBXKEeHHS Bemopy pu 9,8 Mlla 31 mikypok HyTpii:
rigpodo6izoBanoro (1) i KOHTpOIBHOTO (2)

[Toka3HUKN €CTeTUYHHX BJIACTUBOCTEH 3pa3KiB TipodoO0i30BaHOTO XYTPSHOTO BENIOPY 31
IIKYpPOK HYTpii OyJiM OLiHEHi 3a po3poOneHumMH mkanaMu [11] sk 10 MOBEpPXHEBOTO 3MOYYBAaHHS
po30pHu3KyBaHHIM Tak 1 micis. EcteTnuHi BIacTUBOCTI rigpodoOi30BaHOTO XYTPSIHOTO BEIIOPY 3i
IIKYpPOK HYTpIi € BUIIMMH (Ha BIIMIHHOMY DPiBH1) MOPIBHAHO 3 KOHTPOJIBHHMH, IIPO IO CBITYATh
pe3yAbTaTH OIIHKU PiBHS KOJOPUCTHYHOTO O(OPMIICHHS IIKIPHOT TKAHMHU 1 BOJIOCSHOTO MTOKPUBY,
a TaKOX SKOCTI 037400JIeHHS IIKipHOT TKaHUHHU. 11{0 CTOCY€eThCS KOHTPOIBHUX 3pa3KiB, TO PIBEHb iX
OLIIHKU 3a MOKa3HUKaMH 3 J0OpOro, /10 MOBEPXHEBOTO 3MOYYBAHHS PO3OPU3KYBAHHSAM, CIIAJAE J0
3aJJOBUIBHOIO, IIICJI TOBEPXHEBOTO 3MOYYBAaHHS pO30pU3KyBaHHSAM. 3HIDKCHHS PIBHS SIKOCTI
03100JIeHHs. MIKIpHOT TKaHUHH XYTPSHOTO BEJIOPY 31 IIKYPOK HYTpil Micas MOBEPXHEBOIO
3MOYYBaHHS PO30pPU3KYBAHHSM KOHTPOJBHHMX 3pa3KiB MOXe Oyau CIPUYMHEHO HETraTMBHUM
BIUIMBOM TOBEPXHEBO-aKTUBHOI PEYOBMHH /10 HAMOKAHHS MIKIPHOT TKAaHUHH INPH MOBEPXHEBOMY
3MOYYyBaHHI PO30pPU3KYBAaHHSM, IO 3HMKYE OpIEHTAIIl0 BOPCY Ha MOBEPXHi Bedtopy. Pi3Huus B
PIBHAX OIIIHKM IOKa3HMKIB SIKOCTI 3pa3KiB TipoQoOi30BaHOTO XYTPSHOTO BEIIOPY 31 LIKYpOK
HyTpii Ta KOoHTpoibHMX Ha 0,20-0,15 Gamu 3ymoBineHa OJOKyBaHHAM (apOHHUKA Yy CTPYKTYpi
KOJIareHy JepMH BHACTIIOK BIUIUBY Ha Hel aJKeH-MajieiHOBOi KOMIO3HUIil, II0 YyCyBae HOro
BUMUBAHHs Ta 3a0e3Mevye YUCTOTY TOHY , HACHUEHICTb Ta SICKPABICTh KOJIbOPY.

BucnoBku

TakuM 4YUHOM, TOCHIKEHHS MOKAa3HHMKIB CIIOKMBHUX BJIACTUBOCTEH XyTPSIHOTO BENIOpY 31
HIKYPOK HYTpii 710 1, 0COOIMBO, MICHIS JOUTYBAaHHS JI0BEJIO €(h)eKTUBHICTh 3alIPOIIOHOBAHOTO CHIOCO0Y
rizpo¢o0izarlii KOMIO3UILI€I0, 10 CKIaLy SKOi BXOJATH o-ajdkeHH Cyoos4, MOTIMEPHU30BaHI 3
MaJIeTHOBUM aHTIAPUAOM, 1 pAa XIMIYHUX peareHTiB. HaiOinbmuit edexr rinpodoobdizanii cTpykTypu
XyTPSIHOTO BEJIOPY 31 IKYPOK HYTPIii IPOSBIISETHCS Yepe3 MOKa3HUKH CyMapHOTO TEIIOBOTO OIOpY,
BOJIOTIPOMOKAaHHSI B JMHAaMIYHMX YMOBax, Mapo- 1 MOBITpANpOHUKHOCTL. ['inpodobizoBanmii
XyTPSHUM BelMOp 31 HIKYpOK HYTPil XapaKTepU3yIOThCS BHIIUM pPIBHEM eKCITyaTalifHUX,
Tri€HIYHUX Ta €CTETUYHUX BIACTUBOCTEH, Yy MOPIBHAHHI 13 XyTPSHUM BEIIOPOM OTPHUMAHUM 32
TUIOBOIO TEXHOJIOTIEIO.
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