MIHICTEPCTBO OCBITU I HAYKH YKPAIHU

BICHUK

KUIBCBKOTO HAIIIOHAABHOI'O YHIBEPCUTETY
TEXHOAOTIN TA AN3SAVIHY

BULLETIN of the Kyiv National University of Technologies and Design

No5 (91), 2015

Hayxkose ¢axoBe BIgaHH:I
IlepioamdHiCTh BUXOAY: 6 pa3iB Ha piK

Aata 3acHyBaHH:I: Ipyaens 1999 p.

Kuis 2015



3acHoBHnkoM :kypHany «BICHUK KuiBcbkoro HaunioHaJJbHOr0 YHiBEpPCUTETY TEXHOJIOTiil
Ta AM3aiiHY» €

KHIBCBKHH HAIIIOHAJIbHHH YHIBEPCHTET TEXHOJIOT'TH TA JJU3AHHY

HaykoBwii ¢axoBuii KypHall € TPABOHACTYIIHUKOM BHIAHHS «M3BeCTHsI BBICIIUX YYEOHBIX
3aBeficHU. TEeXHOJOTHS JIETKOW NIPOMBINIICHHOCTH», SKHH BUAaBaBcs 3 OepesHs 1958 poky y
KuiBcbKkOMY TEXHONOTIYHOMY I1HCTHTYTI Jierkoi mpomucioBocti (CPCP)

Ne§ (91), 2015 CBIiIONITBO TIPO JEpXKaBHY PEECTPAII0 JPYKOBAHOTO 3aco0y MacoBoi
iadopmartii: cepis KB Ne19330-9130 ITP Bix 08.08.2012p.
CeigonrBo cy0’ekta BumaBHn4oi cripaBu: JIK Ne 993 Bix 24.07.2002p.
7KypHan BXOZUTH 10 nepesiky HayKOBHX (paX0BHUX BHAAHD.
Hakaz MOH VYkpainu Big 13.07.2015 Ne 747 (momartok 17, pimeHHs
11010 MOA0BKEeHHA) — (PAXOBICTD i3 TEXHIYHUX TA eKOHOMIYHHX HAYK.
[Hpexc )KypHay B KaTano3i HepearuiaTHUX BUJaHb YKpainu — 91443

ISSN 2413-0117 Kypnan 3apeectpoBaHoO B MIiDKHApOJHOMY IIEHTPI TMEPIOJUYHAX BHIAHBb
(ISSN International Centre, [Taprxk, @panmis) 22.12.2004p.

XKypnan pedepyerbest Ta IHIEKCYETbCS y HACTYIIHUX MIKHApOJIHUX 0a3ax JNaHHX:
Ulrich's Periodicals Directory, EBSCOhost, WorldCat, PUHII, Index Copernicus,
Research Bible, PBN, JIF, OAJI, InfoBase Index, ISI, UIF, CiteFactor

3acnosénux i euoageyn: KuiBchkuii HallioOHAIBHUN YHIBEPCUTET TEXHOJIOTIH Ta 1u3aiiHy
VYkpaina, 01011, m. Kuis, Byn. HemupoBuua-/lanuenka, 2

T'onoenuit pedoakmop: I'pumenxo I.M., 1.e.H., mpodecop, wieH-kopecnoraeHT HAIIH Ykpainu
3acmynnux
2071061020 pedaKmopa: Kanayx B.B., 1.1.1H., mpodecop

KuiBchbknii HalioOHaJLHMII yHiBepCHTeT TeXHOJIOTii Ta au3aiiHy € 4ieHoM Aconianii yHiBepcuTeTiB
TeKCTUIBLHOTo mpogiaio (Autex) 3 2006 poky

KuiBcbkuii HamioHaJbHMIl YHiBepcHUTeT TeXHOJIOTiH Ta au3aiiHy — mNOBHHMIl iHAUBITYaJbHMii 4YieH
Aconianii €Bponeiicbkux yHiBepcuteriB (EUA) 3 20 :xoBTHs 2005 poky

Tematnuna chopsMoBaHicTh kypHany «Bicamk KHYT/I»: Marepiano3HaBcTBO, Jierka Ta TEKCTHIIbHA
MPOMHUCIOBicTh. TexHoJorii  XiMiuHi, OiosoriuHi, QapmaneBTuuni. TexHidHa ecTeTWKa, JU3alH Ta
MUCTEITBO3HABCTBO. O0aIHAHHS, EIeKTPOTEXHIYHI Ta aBTOMATH30BaHI CHCTEMH Ta KOMIDIEKCH.  MeTpoJIoris,
CTaHJApTHU3allisl, CepTU(IKAIlsl, METOAM KOHTPOII Ta BH3HAYCHHS CKJIaqy pedyoBuH. EkoHOMikKa Ta
miAnpueMHUNTBO. [TuTaHHS BUIIOT OCBITH.

BupnanHs opieHTOBaHE Ha HayKOBIIB, BHKJaJadiB, AacMipaHTIB, CTYJICHTIB, a TaKOX HAyKOBO-NPAKTUYHHUX
MPAIiBHUKIB 1 (axiBI[iB BIAMOBIIHUAX raly3eil MPOMUCIOBOCTI.

AJIPECA PEJIAKIIII:

01011, m. Kuis, Byn. HemupoBuya-/lanuenka, 2, kopr. 1, k. 250
tei./dakc: +38 (044) 280-60-47

e-mail: vistnuk@knutd.com.ua

www.knutd.com.ua

PexomennoBano 10 apyky Buenowo panoo KuiBcbKOro HalliOHAJILHOIO YHiBepcHUTETY
TEXHOJIOTi#i Ta Au3aiiHy, mporokoJ Ne 5 Bix 23.09.2015 p.

Marepiany ApYyKYIOTBCS MOBOIO OpHUTiHANYy. BiNMmoBiZaJIbHICTH 3a Tepekyaa, JOCTOBIPHICTH (aKTiB, IUTAT,
BJIACHUX IMEH, reorpadiyHux Ha3B, Ha3B MiJIPHUEMCTB, OpraHi3alil, ycTaHOB Ta iHIIOI iHpOpMAaIlii HECYTh
aBTopu ctareil. [lepenpyku Ta mepekinaay ctaTeld JO3BOJITIOTHCS JIUIIE 32 3T0I0I0 aBTopa (-iB) Ta pemaKiii.

© KuiBchbkuii HamioHaJbHMil yHiBepcHTET
TexXHoJIOrii Ta qu3aiiny, 2015


mailto:vistnuk@knutd.com.ua
http://www.knutd.com.ua/

MINISTRY OF EDUCATION AND SCIENCE OF UKRAINE

BULLETIN

of the KYIV NATIONAL UNIVERSITY
of TECHNOLOGIES and DESIGN

BICHUK Kuiscbx0z0 HAYiOHAABHOZ0 YHIEepcUumemy mexnHoA0zii ma ouainy

Neo5 (91), 2015

Scientific Specialized Edition
Issued: 6 times a year

Founded: December, 1999

Kyiv 2015



The owner of «BULLETIN of the Kyiv National University of Technologies and
Design» is

KYITV NATIONAL UNIVERSITY OF TECHNOLOGIES AND DESIGN

This Scientific Specialized Journal is the successor of the edition «Proceedings of Higher educational
establishments. Technology of the light industry», which was published by Kiev Technological
Institute of Light Industry from March, 1958 (USSR)

Ne5 (91), 2015 The state registration of print media is KB Ne 19330-9130 IIP, originating date
08.08.2012
License for publishing activity is JIK Ne993, originating date 24.07.2002
The journal is listed & reregistered in Higher Attestation Commission of
Ukraine:
- Ne 747, originating date 13.07.2015. Fields: technological, economical.
The journal is in the Catalogue of subscription editions of Ukraine — 91443

ISSN 2413-0117  The journal is registered in ISSN International Centre, Paris, originating date is
22.12.2004

The journal is abstracted and indexed by Ulrich's Periodicals Directory,
EBSCOhost, WorldCat, PUHII, Index Copernicus, Research Bible, PBN, JIF,
OAJl, InfoBase Index, ISI, UIF, CiteFactor

Owner and Kyiv National University of Technologies and Design
Publisher: Ukraine, 01011, Kyiv, 2, Nemyrovych-Danchenka, Str.

Editor-in- Chief:  Ivan M. Gryshchenko - Dr., professor, Corresponding Member of NAPS of Ukraine

Deputy Editor: Viktor V. Kaplun - Dr., professor

Kyiv National University of Technologies and Design is the member of the Association of Universities for
Textiles (AUTEX) since 2006

Kyiv National University of Technologies and Design is the general member of European University
Association (EUA) since 20 October, 2005

Scientific fields: Materials, Light & Textile Industry. Chemical, Biological, Pharmaceutical Technologies.
Industrial Aesthetics, Design & Art History. Metrology, standardization, testing and quality certification.
Machinery & Equipment, Electrical & Electronics Engineering. Economics & Business Management. Higher
Education: progress, problems and prospects.

The journal is aimed at a wide range of researchers, professors, students, and graduate students and to bring the
results of scientific research carried out under a variety of intellectual traditions and organizations of procedures
to the attention of a specialized readership.

EDITORIAL OFFICE:

01011, Ukraine, Kyiv, 2, Nemyrovych-Danchenka, Str., office 1-250

Tel./fax: +38 (044) 280-60-47

e-mail: vistnuk@knutd.com.ua

www.knutd.com.ua

Recommendations from Science Council of Kyiv National University of Technologies and
Design, Protocol Ne 1, 23.09.2015

Acrticles are published in the original language. The authors are responsible for the translation,
authenticity of facts, quotations, proper names, geographic names, names of enterprises and other
information.

The Editorial Office’s and author’s consent is needed prior to republishing or translating the articles.

© Kyiv National University of Technologies
and Design, 2015


mailto:vistnuk@knutd.com.ua
http://www.knutd.com.ua/

MiHICTepCTBO OCBITU | HAYKN YKpalHU

KMIBCbKOMY HauUIOHaJIbHOMY YHIBEPCUTETY
TEeXHOJNIorin Ta An3anH

Kuis 2015



BIJIOMOCTI ITPO YJIEHIB PEJAKIIMHOI KOJIEI'TI
HAYKOBOTro ()axoBOro KypHaJy
«BicHuk KHIBCbKOI0 HALIOHAJBHOTO YHiBEepCUTETY TeXHOJIOTIN Ta qu3aiHy,
Bulletin of the Kyiv National University of Technologies and Design»
CEPISd «<kEKOHOMIYHI HAYKH»»

I'pumenko IBan MuxaiinoBuu — pexkrop KuiBChbKoro HamioHaJbHOTO YHIBEPCUTETY
TEXHOJIOT1H Ta AW3aliHy, NOKTOp €KOHOMIYHHMX HayK, npodecop, 4IeH-KOPECTIOHICHT
HamionanpHoi akazemii memaroriyHux Hayk YKpainu, Jnaypear JlepxkaBHOi mnpemii
Vkpainu B raimy3l HayKM Ta TEXHIKH, 3aCIY>KCHUU MpAIiBHUK JIETKOT MPOMMCIOBOCTI
VYkpainu, — roJ10BHUH peJIaKkTop.

Kanayn BikTop BosioaumMupoBHY — JOKTOp TEXHIYHUX HayK, podecop, MpopeKTop 3
HAyKOBOI Ta iHHOBaILiiHOT po6oTH KHIBCHKOTO HAllIOHAIBHOTO YHIBEPCUTETY TEXHOJOTIH
Ta AU3aiHYy — 3aCTYITHUK TOJIOBHOTO PEIAaKTOpA.

PO31JI: ExoHoMika Ta NiANPUEMHUITBO, MMTAHHS BUIIOI OCBITH
Jenncenko Mukomna [laBmoBuY — JOKTOp €KOHOMIYHUX HayK, mpodecop, mpodecop
kadeapu ekonoMiku nmignpuemctsa, KHY T/ — gionosioanvruii 3a po3oin.

Bougapenko Onbsra OnekcaHIpiBHA — KaHAWIAT TEXHIYHUX HAyK, mpodecop, TUPEKTOP
IITO, KHYT/.

I'onuapoB lOpiii BikTopoBHY — JOKTOp €KOHOMIYHHMX HaykK, mpodecop, 3aBimyBau
kadenpu menemxmenty, KHYT/I.

IrnaTtbeBa IpuHa AHaToniiBHA — JOKTOpP €KOHOMIYHUX HAyK, mpodecop, MPOpPEKTop 3
HayKoBo-nieaarorigyHoi podoru, KHYT/.

Jloiiko Banepis BikTopiBHa — JOKTOp €KOHOMIYHHMX HAayK, JIOIIEHT, 3aBiyBad kKadeapu
ekoHoMikH mianpuemctBa, KHYT/I.

Miryc Ipuna IlerpiBHa — JDOKTOp €KOHOMIYHUX HAyK, JOKTOp, 3aBigyBau Kadeapu
MEHEDKMEHTY Ta €KOHOMIYHOi Oe3neku, YepKachKui HaI[lOHAIBLHUN YHIBEPCUTET IMEHI
bornpana XMeJIbHUIIBKOTO.

Cxpunnuk Maprapura [BaHiBHA — JOKTOp E€KOHOMIYHUX HayK, JOLIEHT, 3aBijyBau
kadenpu obumiky 1 ayauty, KHYT/I.

Tapacenko Ipuna OuiekciiBHa — JOKTOp €KOHOMIYHHUX HayK, Mpodecop, 3aBiayBau
kadeapu ¢inaHciB Ta piHAHCOBO-eKOHOMIUHOI Oe3mexku, KHYT/I.

Xomenko Omnexkcanap BikTopoBHY — KaHAWIAT TENAroriYHUX HAyK, MOICHT, JCKaH
dakynpTeTy ekoHOMIKH Ta 6i3Hecy, KHYT/.

YyoykoBa Onbra FOpiiBHa — TOKTOp €KOHOMIYHUX HayK, mpodecop, 3aBigyBad kadheapu
ekoHoMiuHOT KibepHeTuku, KHYT/I.

Lentner Csaba — Prof. Dr. Full professor, dept. head for Public Finances National
University of Public Service (Hungary).

Majewski Wlodzimierz — Prof., dr ing.,—Bydgoska Szkola Wyzsza ( Poland).

Shalapko Jurij — Prof., dr hab. ing., UTP University of Science and Technology (Poland).
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