p-1SSN 2308-5258 e-ISSN 2308-1996

Natural and Technical Sciemces, V(15), ISSUE 140, 2017

SCIENCE AND EDUCATION A NEW DIMENSION

AND

o=

; $

N

5 g
0‘5\9

www.seanewdim.com



http://www.seanewdim.com/

Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

p-1SSN 2308-5258 e-1SSN 2308-1996

V(15), Issue 140, 2017

SCIENCE AND EDUCATION A NEW DIMENSION

Natural and Technical Sciences

@Wéﬂ .
; ¢
S
s Q@@
1»0@

www.seanewdim.com



http://www.seanewdim.com/

Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

Editorial board
Editor-in-chief: Dr. Xénia Vamos

Honorary Senior Editor:
[ Jend Barkats, Dr. habil. | Nina Tarasenkova, Dr. habil.

Andriy Myachykov, PhD in Psychology, Senior Lecturer, Department of
Psychology, Faculty of Health and Life Sciences, Northumbria University,
Northumberland Building, Newcastle upon Tyne, United Kingdom

Edvard Ayvazyan, Doctor of Science in Pedagogy, National Institute of
Education, Yerevan, Armenia

Ferenc Thasz, PhD in Sport Science, Apaczai Csere Janos Faculty of the
Universityof West Hungary

Ireneusz Pyrzyk, Doctor of Science in Pedagogy, Dean of Faculty of
Pedagogical Sciences, University of Humanities and Economics in
Wioctawek, Poland

Irina Malova, Doctor of Science in Pedagogy, Head of Department of
methodology of teaching mathematics andinformation technology,
Bryansk State University named after Academician IG Petrovskii, Russia

Irina S. Shevchenko, Doctor of Science in Philology, Department of ESP
and Translation, V.N. Karazin Kharkiv National University, Ukraine
partment of Psychology, Faculty of Health and Life Sciences,
Northumbria University, Northumberland Building, Newcastle upon
Tyne, United Kingdom

Kosta Garow, PhD in Pedagogy, associated professor, Plovdiv University
,,Paisii Hilendarski”, Bulgaria

Laszlé Kotis, PhD in Physics, Research Centre for Natural Sciences,
Hungary, Budapest

Larysa Klymanska, Doctor of Political Sciences, associated professor,
Head of the Department of Sociology and Social Work, Lviv Polytechnic
National University, Ukraine

Liudmyla Sokurianska, Doctor of Science in Sociology, Prof. habil.,
Head of Department of Sociology, V.N. Karazin Kharkiv National
University

Marian Wloshinski, Doctor of Science in Pedagogy, Faculty of
Pedagogical Sciences, University of Humanities and Economics in
Wihoctawek, Poland

Melinda Nagy, PhD in Biology, associated professor, Department of
Biology, J. Selye University in Komarno, Slovakia

Alexander Perekhrest, Doctor of Science in History, Prof. habil., Bohdan
Khmelnitsky National University of Cherkasy, Ukraine

Nikolai N. Boldyrev, Doctor of Science in Philology, Professor and Vice-
Rector in Science, G.R. Derzhavin State University in Tambov, Russia

Oleksii Marchenko, Doctor of Science in Philosophy, Head of the
Department of Philosophy and Religious Studies, Bohdan Khmelnitsky
National University of Cherkasy, Ukraine

Olga Sannikova, Doctor of Science in Psychology, professor, Head of the
department of general and differential psychology, South Ukrainian
National Pedagogical University named after K.D. Ushynsky, Odesa,
Ukraine

Managing editor:
Barkats N.

Oleg Melnikov, Doctor of Science in Pedagogy, Belarusian State
University, Belarus

Perekhrest Alexander, Doctor of Science in History, Prof. habil., Bohdan
Khmelnitsky National University in Cherkasy, Ukraine

Riskeldy Turgunbayev, CSc in Physics and Mathematics, associated
professor, head of the Department of Mathematical Analysis, Dean of the
Faculty of Physics and Mathematics of the Tashkent State edagogical
University, Uzbekistan

Roza Uteeva, Doctor of Science in Pedagogy, Head of the Department of
Algebra and Geometry, Togliatti StateUniversity, Russia

Seda K. Gasparyan, Doctor of Science in Philology, Department of
English Philology, Professor and Chair, Yerevan State University,
Armenia

Sokuriaynska Liudmyla, Doctor of sociological science. Prof. Head of
Department of Sociology. V.N. Karazin Kharkiv National University,
Ukraine

Svitlana A. Zhabotynska, Doctor of Science in Philology, Department of
English Philolgy of Bohdan Khmelnitsky National, University of
Cherkasy, Ukraine

Tatyana Prokhorova, Doctor of Science in Pedagogy, Professor of
Psychology, Department chair of pedagogics andsubject technologies,
Astrakhan state university, Russia

Tetiana Hranchak, Doctor of Science Social Communication, Head of
department of political analysis of the Vernadsky National Library of
Ukraine

Valentina Orlova, Doctor of Science in Economics, lvano-Frankivsk
National Technical University of Oil and Gas, Ukraine

Vasil Milloushev, Doctor of Science in Pedagogy, professor of
Departament of Mathematics and Informatics, Plovdiv University ,,Paisii
Hilendarski”, Plovdiv, Bulgaria

Veselin Kostov Vasilev, Doctor of Psychology, Professor and Head of the
department of Psychology Plovdiv University ,Paisii Hilendarski”,
Bulgaria

Vladimir 1. Karasik, Doctor of Science in Philology, Department of
English Philology, Professor and Chair, Volgograd State Pedagogical
University, Russia

Volodimir Lizogub, Doctor of Science in Biology, Head of the
department of anatomy and physiology of humans andanimals, Bohdan
Khmelnitsky National University of Cherkasy, Ukraine

Zinaida A. Kharitonchik, Doctor of Science in Philology, Department of
General Linguistics, Minsk State LinguisticUniversity, Belarus

Zoltan Poér, CSc in Language Pedagogy, Head of Institute of Pedagogy,
Apaczai Csere Janos Faculty of the Universityof West Hungary

© EDITOR AND AUTHORS OF INDIVIDUAL ARTICLES
The journal is published by the support of Society for Cultural and Scientific Progress in Central and Eastern Europe

BUDAPEST, 2015



Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

Statement:

By submitting a manuscript to this journal, each author explicitly confirms that the manuscript meets the highest
ethical standards for authors and co-authors. Each author acknowledges that fabrication of data is an egregious
departure from the expected norms of scientific conduct, as is the selective reporting of data with the intent to mislead
or deceive, as well as the theft of data or research results from others. By acknowledging these facts, each author

takes personal responsibility for the accuracy, credibility and authenticity of research results described in their
manuscripts. All the articles are published in author's edition.

THE JOURNAL IS LISTED AND INDEXED IN:
INDEX COPERNICUS: ICV 2014: 70.95; ICV 2015: 80.87
GLOBAL IMPACT FACTOR (GIF): 2013: 0.545; 2014: 0.676; 2015: 0.787

INNO SPACE SCIENTIFIC JOURNAL IMPACT FACTOR: 2013: 2.642; 2014: 4,685;
2015:5.278; 2016: 6.278

ISI (INTERNATIONAL SCIENTIFIC INDEXING) IMPACT FACTOR: 2013: 0.465; 2014: 1.215
GOOGLE SCHOLAR

DIRECTORY OF RESEARCH JOURNAL INDEXING

ULRICHS WEB GLOBAL SERIALS DIRECTORY

UNION OF INTERNATIONAL ASSOCIATIONS YEARBOOK

SCRIBD

ACADEMIA.EDU



Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

CONTENT
ARCHITECTURE. ..t iitiiiiiiiiiiiiiiiiitiiieiiiteititaitettietateesatessstscsasesssssssssassssassssassssnssssns. 7
KynberypHo-ocBiTHi#t Mucteupskuii [Ipoto-Ancam6ip Cronumi: mpoekt «Kommacy — Kui, Ykpaina
W B o e T 7
[Tpuitomu mpocTopoBoi KoAuPiKaIii CTpYKTypH iHTEp €pPIB MIKITHPHIX KOMILIEKCIB
O. B. ITUBOBAPEHKO e veeeseeseansansessesssassssesssnssssassssssssssssssssssssssssssssssssnssnsonsossssssnsssssssnsonns 13
OnTrMizariisi rapMOHIITHOTO PO3BUTKY peKpeariifHux Tepuropiit Kapnarcekoro periony Ykpainu
' M. Hlynvea, T. @. Hanuenko, M. O. KY3iH.ueveieeetiereereosasseeiissssssatsstsssssssssssssssssssssosssniiassases 16
(O o S I S 19
Mesx¢azHoe pacnpeneneHie BOI0poa B Mpolieccax 3JeKTPOLLTIAKOBOTO MeperiaBa cTainei
B. 1. Koocyxapw, B. B. bpem, U. B. [imumpenko, JI. B. HUBAHUCHKO vveeiveeiirsinstrareiarsinssesrossssnssnnn 19
] @ ] 0 24

Jlo muTtaHHs BHOOPY MPOEKIH €KOJOTIYHOTO KapTorpadyBaHHS TPaHCKOPIOHHUX TEPUTOPiH 3aXiTHOTO
[omices
B. M. Menvrur, H. B. MYJsD, B. JI. PACIOH ccuvveiissaisatsatsnssnssnssnssnssntssssssoiissssssssasssssssssiossnsonses 24

INFORMATION TECHNOLOGY .cuiiuiiiiiiiiiiiiiiiiiiiiiiiiiieiiiiiiiiiitacitatactieiesasacasscacssncsssians 28

Conceptual Fundamentals for Ontological Simulation of Chinese Image Medicine as a Promising
Component of Integrative Medicine

S. A. Lupenko, O. R. Orobchuk, A. V. PavlyshyN. ... e e iiiiiiieieiieeteeeeeencntensnceasesessnsensaseiensnnn. 28
Principles of constructing support systems for operational decision-making in the air traffic control tower

V. Mihaylenko, V. Temnikov, A. TEMNIKOV..ueeeererereeeeenreeeneeeeneneeneneriiensescnsesescnsassssessnsanmiossassnns 33
MATHEMATICS. e tittiiiiiiiitteiiitrtetttttttrasessssssssasssssssssssssssssssssssassssssssssssassssssssssnsnns 36
Mathematical model of value-oriented portfolio management of high-tech enterprises projects

L TR 4 TR Y | T T 36
MEDICINE . . et ttiitiuietiiiiiireitttttrasasesesesesssssssssssssssssssssssssssssssssssssssssssssssasasassssssssnsas 40
CyuacHi cknafioBi npodeciiiHOT miAroTOBKM MEIMYHHUX CECTEp

B. M. llanowmnixosa, O. I1. KpagueHko, 1. H. I'VOCHKO .cceeveireiierieiiaiieiianiiiiiiiiiiestesiessesssssssssanns. 40
AWKIIO SIK METOJ CAMOKOHTPOJIIO Ta 3HWKCHHS PiBHS TPUBOXKHOCTI MIKOJISPIB

O. B. Cmezypa, O. A. JIYM0ueeueeeeieteeseesiarsessasisisssssssssssssstsssssssnsssssssssssssssssssssssssssssssonssnssnses 43
PHISIOLOGY tatttititiuieiiiiiiiieitiiiirutasettittasesesettsasssesessssasasasessssasassssssssasasassssnsnsasas 46

Special Preparedness of Football Players with Different Typological Properties of Higher Parts of Central
Nervous System
V. Lizogub, V. Suprunovych, V. Pustovalov, S. Grechukha, L. URIMENKO....cvviuriiiiiiierurainineneneennne. 46

49



Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

TECHNICAL SCIENCES....cititiiiiiiiiiiiiiiiiiiiiiiiiiiiiititattettetttetetttetasassctscsesesssscssasns.

The basic design parameters constrictions of forages
(SN F=1 (0T 4o 1Y o] o - Uy 1T =T 1R 49

JloCIi/pKEeHHST TIEPCIICKTUB PO3BUTKY JIOTICTUKH TMACAKUPCHKUX 3ANI3HUYHUX TIEPEBE3CHb B KpaiHax
Cxignoi €Bporu
€. C. Anvowuncokutl, I'. O. TIDUMAUCHKO evuvvereeesssssssssssssiissatsssssssssssssssssisssssssssssssssssssssssssses 52

Uccnenopanue ycnoBuii 3pGEeKTUBHOTO MPUMEHEHUS TI0KAPHBIX KpaH-
KOMILJICKTOB B BBICOTHBIX JKMJIBIX 37[aHUSAX
C. A. I'opnocmanw, E. A. llemyxosa, C. H. [l]epbak, E. A. LLIan08aN0BA..c.cvvversesiareissesnssessosssosssnnn. 56

Thermodynamic analysis of energy intensive systems on exergy flow graphs
R A LU T o 60

Areas of high energy efficiency of energy supply systems with cogeneration heat pump installations of
small power and peak fuel-fired boilers

(O R € 77 7 T ¢ 64
The use of sesame seeds in food production

L. A. Valevskaya, L. K. Ovsyannikova, S. S. Orlova, V. V. YUIKOVSKAYa..eueeeeereereeenerneinnneeennececnnnnnnn. 69
VET ERINARY ttttititittettetreeeeeeeteseaseseseasssserissssssessasssesssssssssessssesssssssssessssssssssssnssssnses 72

OCOOEHHOCTH OCTAaTOYHOTO JeiCcTBHS padodnMX KOHIIGHTpalwii HOBOTO mpemapara «Myxo-Mop» Ha
pa3HbIX TecT-00bEKTaxX B IKCIIEPUMEHTAX Ha JabopaTopHOH KylbType Myx cemeiicTBa Calliphoridae
A. H. LIeBUECHKO, P. A. CHLOOOOAH «eeeeeeereeeeeesesseseessessessssseriossssssssssssssssssssssssssssssssssssssssssssssens 12



Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

ARCHITECTURE

KyabrypHo-ocBitHiii Mucreubkmuii Ilporo-Ancamos Crosuui:
npoekT «Komnac» — Kui, Ykpaina

T. M. Jlagan

Kadenpa OcHOB apXiTeKTypH i apXiTeKTYpHOTO POEKTyBaHHS
KuiBcbKkoro HalioHaJIBHOTO yHIBEpCHTETY OyIiBHHIITBA 1 apXiTeKTypH, M. KuiB, Ykpaina
Corresponding author. E-mail: ladantetiana@gmail.com, tladan@ukr.net

Paper received 23.08.17; Revised 28.08.17; Accepted for publication 29.08.17.

AnoTauisi. Onmcyetsest poekT «Kommacy, sIKuil MpU3HAYaeThes AT yTBOPEHHS KyJIBTYPHO-OCBITHHOI'O MHCTEIEKOTO aHCAMOIIO CTONHIIL
HaWBHIIIOTO CTYIIEHS — «IIPOTO-aHCcaMOmo» M. KueBa. Bi3Ha4aoThCs OCHOBHI 00’ €KTH MPOEKTY, €Tamu Horo peanizawii. Kpamkoro Bimmiky
It ipoekty «Kommacy mponoHyeTsesl BBakaTi HarioHanbHU KoMInieKe «EKCTIONEHTp YKpaiHuy, IS SKOTO IPOMOHYIOTECS €KCIICpPH-
MEHTAJIbHI KOHLIENITYaJIbHI IIPOEKTH HOr0 PEeKOHCTPYKIIii Ta MaiflOyTHROTO 3pOCTaHHs Ha MiBIHI. BHKOPHUCTOBYETHCS MUCTELBKUI 0Opa3HO-
CHMBOJIIYHUH MIIXiZ O apXiTeKTYpHO-MIiCTOOYIiBHUX pillleHs OyAiBeNb Ta CHOPY[, MPOCTOPIiB Ha OCHOBI 3BEPHEHHS JI0 TOJIOBHUX 3HAaKIB

YKpaiHCBKOI €ETHOKYJIBTYPH.

Knrouosi crosa: npoexm «Komnacy — KyibmypHo-0CEIMHIN MUCMEYbKULL «MPOMO-AHCAMOTbY cmonuyt, cumeon, oopas, Hayionanohuii
xomnaexc «Excnoyenmp Yrpainuy, m. Kuis, 3naku ykpaincokoi' emHoKy1emypu.

Beryn. «AHCamMOnb» — 11 pe3yibTaT MOETHAHHS YaCTHH —
00’ekTiB (OymiBeb, CIOPYA) B HEHOAUIBHY XYIOXHBO-
0o0pa3Hy 3MICTOBHY CTPYKTYpy — OVIIBII Ta CIIOpyHmH, SKi
CKJIaJ]al0Th €JJMHY IIPOCTOPOBY KOMIIO3MILIO, B €AUHOMY
CTHIIL, HATIPSIMKY, 200 y HOTo TIeBHil MOCTiAOBHIH TpaHcho-
pMmartii. B 3anesxHOCTI Biji MaciTadiB 3a0yI0BU iCTOPHYHOTO
MicTa Ta HOro OCHOBHHMX CTPYKTYPOYTBOPIOIOUHX EJIEMEHTIB
(BynuIi, TUIONII, KBapTaJlK, MIKpOpaliOHH, palioHH) MOXKHA
BUIUTATH TaKi BUIU apXITEKTYpHHUX aHCAMOJIB y MIiCBKiit
3a0y/10BI sIK: aHCaMOJIb BYJIMII, aHCAMOJIb IO, aHCAMOJTh
KBapTajy, aHCAMONb MIKpOpaioHy, aHCaMOIb paioHy, sKi
MOXXYTh B3a€MOJIOTIOBHIOBaTH Ta TEPETIKATH OAWH B JPY-
ruil. AHCaMOJIb YTBOPIOETHCS 3a3BHYail IMOMIOHUMU 3a TH-
nom abo dyHkuiero OyaiBIsiIMM B NEBHHI nepioa yacy, abo
TIOCTYIIOBO JIOIIOBHIOETHCS 33 JIOBI'MH Tepion wacy. Takum
YUHOM ICTOPHYHE MICTO TIOCTYIIOBO OITMHSIETBCS Yy CITII
aHcaMOJIiB 00’€KTIB PI3HMX THUIIB PI3HUX 332 CTWISIMHA Ta
HanpsiMKaMu. B mporieci 3pocTaHHsi Micta, Ha MicTOOY/iB-
HOMY piBHI OCOOJMBO Ba)<JIMBO HE BTPATUTH TapMOHIWHI
MICBKI «IIeii3ai» — TapKOBi Ta apXiTeKTypHi ancam6mi. Ha
CyJ4acHOMY eTari PeKOHCTPYKILI MICBKOrO CEepeOBHIIA Ta
Ha eTami 3BEICHHS HOBUX AapXITEKTypHUX OO €KTIB CIiJ
BU3HAYATH TIEBHI aKIIEHTH Ta JIOMIHAHTH — BU3HAYHI KIIFOYO-
Bi TapMOHIITHI OCBITHI apXiTeKTypHI 00’€KTH, SIKi O MOTIH
CTaTH KpanKaMH KyJIbTYPHOTO TSDKIHHS B CTPYKTYpi MicTa —
TYPUCTHYHUMH 3HAKOBUMHM ILIEHTPaMH Ta 00 €KTaMH IS
PO3BUTKY IHHOBAIIIH.

Takum 9YUHOM, «dIPOTO-aHCAMOITh MiCTay» — IIe TApMOHIH-
Hi 3HAKOBI OCBITHI apXiTEKTypHI 00’€KTH Ta MPOCTOPH, SIKi
BUHHKAIOTh TIPU PEKOHCTPYKILII iCTOPUYHMX OymiBenb abo
MICBKOTO CEpeZIoBHIAa Ta OYHIiBHHIITBI HOBHX OO €KTIB, Y
IUIAHYBAJIbHINA CTPYKTYpl MICTa, SIKi yTBOPIOIOTH OOpasHUiA
aHcaMOJlb MiCTa HAMBWINIOTO CTYIEHS, SKUM 3a0e3redye
TIOIIMPEHHs 1HHOBAIHHOI iH(poOpMalil a1 BCIX Taiy3el
IISUTBHOCTI.

Koporkuii ornsn myGuikaniii mo remi. [lonsrrs anca-
MOJTIO Ta BU3HAUEHHS HOTO apXiTEeKTYpHOI CKIaI0BOI (KJa-
cucixarito ancamOJIiB 10 THITy BUHUKHEHH:) OyJl0 y3araib-
HEHO y JOCIiKeHi ApMeHaKa AMETbSHIL, SIKHA BU3HAYAE,
1110, 3TiHO 3 TEOpi€l0 aHcamOIIto, HOro MOHATTS MPONIILIO
Tpu ctazii ¢opmyBaHHS: 1) aHcamOnb, SIK €QHICTH TPYNH
OyauHKiB; 2) aHCaMOJIb, SIK €AHICTH IPOCTOPY; 3) aHcaMOlb,
SK €THICTh 00pa3Hoi MOOYA0BH (parMeHTa MIChKOI 3a0y10-

BU. B eBpormeiichkux kpainax (®panmis, [tamis, Hiveuanna
Ta AHIJISI) Teopis aHCaMOJI0 HE PO3BUBAETHCS, 1 MOHATTSA
«aHCaMOJIb» B apXITEKTypi HE BUKOPHUCTOBYEThCH [1, ¢.22].

VYTBOpEHHS «IIPOTO-aHCaMOJIIO» MiCTa 3 HENOALILHOO
00pa3HOI0 OCBITHBOIO TIPOCTOPOBOIO CTPYKTYPOIO, IO 0a3y-
€ThCS HA CTPYKTYPOBAHIHM KOHIICHIT Ta MOAIOHUX 3HAKOBHX
OCBITHIX apXiTEeKTypHUX 00’€KTaX, MUCTEIILKUX 00pa30TBO-
punx (opmax, INIONIMHHHUX €JIEMEHTaX — HaJ3aBAaHHS IS
KOXKHOTO MicTa. B apXiTeKTypo3HaBCTBI TEpMiH «IIPOTO-
aHcamMOJIb» Maike He BUKOPHCTOBYEThHCSL.

Bymp-s1ki OCBiTHI 3aX011 TIOTPEOYIOTH TUIONT VIS CITLIKY-
BaHb, OOMiHY JOCBIJIOM, HABYaHHS, & TIOCTIHHUIA BHCTABKO-
BHI KOMIUIEKC — II€ CaMe TOH 00’ €KT, IKHIl MOKE ITOBHOLIIH-
Ho 1e 3abe3neunTH. L[ Tema HaOyBae akTyajbHOCTI 1 Ha
ceoromHi. Y mocmimkeHHsx Onpru CaBUIBKOI Bi3HAYAECTH-
csl, 110 BUCTaBKOBa 0a3a B YKpaiHi nmoTpedye MojepHizariil,
THYYKOCTI, a i TIPOLBITAHHS 3aJICKUTh Bil MCHEHKMEHTY 1
cepicy [2]. Apxitekrypuuit ascam6ne HarionaabHOTO
KOMIUIEKCY «EKCIIOLEHTp YKpaiHuy HE BUKIIFOUEHHS.

Ipencrasnena y 2017 p. mporpama po3Butky Hariona-
npHOTO KoMmIuiekcy «ExcrioneHtp Ykpainm» Ha 40 pokiB
nependadae  PO3BHTOK  HAIIOHAJIBHOTO  KyJBTYPHO-
IHHOBAI[IHOTO LEHTPY 3 IHHOBALIMHUMH KIIacTepamH, J0-
3BLILIA TA ISt Mall0yTHBHOTO 3pocTaHHst [3] — BaxIMBHI KPOK
JI0 MOJIepHizallil, THyYKOCTI Ta MpOLBITAHHSI aHCaMOJIO
KyJbTYPHOTO 3HAYEHHSL.

ApXITeKTypHUI aHCaMOJIb KOMIUIEKCY CIIiJ| pO3IIISIATH Y
CHCTEMi 3araJIbHOTO «IIPOTO-aHCAMOJII0» CTOJHIN, & B HOTO
CY4acHOMY apXITEKTYypHO-MICTOOYIIBHOMY piteHHi
000B’13KOBO MTOBHHHI IPOSIBUTHCS 3HAKH YKPATHCHKOI €THO-
KynsTypr. Ha 1m0 ocoOnuBicTs BKasye apxiTeKTypa yKpaiH-
CBKHX ITaBUIHHOHIB HA BUCTABKAX Y PA/ITHCHKI YacH.

AHaIi3 apXiTEeKTYpHHX pIlIeHb MePIINX YKPaiHCHKUX BU-
CTaBKOBHX IaBUIHOHIB PaasHCHKOTO Yacy IOKa3ye, 110 B iX
OCHOBY apXiTEeKTOPW HaMarajucsl BKIIFOUYaTH 3HAKOBI 3MiCTH
Ta eJIeMEHTH — (QITOMOP(HI CUMBOJI YKPaiHCHKOI €THOKY-
JIBTYpH: KBITH, POCIIMHI MOTHUBHU — «BIHOK», «KOJIOCY, «JIepe-
BO JKHUTTS» Ta BUKOPUCTOBYBAJIM CTHII, SIKI 3yMOBJIIOIOTH iX
BHUKOPHCTAHHS — «yKPaiHCBKUI apXiTeKTypHHUI MOAEpH» Ta
«puexoparuBizm». [loniOHa (itomopdHa CHpSIMOBaHICTH Y
JIeTaNsIX HEOKJIACHYHUX OYy/IiBelb YaCTKOBO MPOSIBISIETHCS B
apXITeKTypi OKpeMHX MaBiIbHOHIB Ha BucraBmi nocsrHeHb
HApPOJTHOTO TOCTIONAPCTBA Y KPATHCHKOI pajIsTHCHKOT coltiaTi-
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cruunoi pecryOiiku y M. Kuesi (1958 p.) — HamioHansHuii
KkoMIuIeKke «ExcnoneHTp Ykpainm».

OnHUM 3 SICKpaBUX MPUKIAIIB OPUTIHABHOT apXiTEKTyp-
HOT KOMIO3HIIIT BUCTaBKOBOI OY/IiBJIi € YKPATHCHKHUII MaBiIb-
#ion B Mocksi 1093 p. (apxitektop — Biktop TporieHko).
Inest 3yMOBITIOE MIHATTS YacTKH OYIIBII HaJ 3eMJIEIO, TIPHU-
Kpaca ¢acaxy 0amrTo4koro, a THMIIaHy (PPOHTOHY pO3MHCaA-
MH (XyIOKHHKHM 3 Tpynu Muxaiina Boituyka) [4, c.132,
143]. Tak chopmyBamacs imes MaBUTBHOHY, K CBOEPIAHOL
npoxigHoi TpiyMbantbHOT apKH, y 3MiIcTi GopM SIKOT MOXKHa
MIPOYMTATH TaKi aCOLIaTHBHI PHUCH, SK: 3aXOIMMO — HaBYaii-
MOCs1, 00XOIMMO — HaJIMXaEMOCSI, IPOXOJNMO — HE TTOBepTa-
€MOCSI Ha3aJ, a HIeMo 3aBXIH BIIEPE/ Ta CTBOPIOEMO IIIOCH
HoBe (Puc.1A-B). Ilisnimie, momiOHy KOMIO3MILIO 3 Ha-
CKpI3HAM TIPOXOZOM, OYJIO 3aCTOCOBAHO B apXiTEKTypHO-
IUIAHYBAJIbHIA CTPYKTYpl PaasSHCHKOTO NMaBUIBIOHY HA BH-
crasii B [Mapmwxki 1925 p. (apxitextop — Kocrsatnr Meis-
HHKOB): MPOXIi/HI CXOAM HACKPI3b Ta MPO3OPHIL aX 3 OPHIi-
HAJIBHOIO IIPOCTOPOBOIO CTPYKTYPOIO — ABOMA PSIIAMH IITUT
M HAaXWIOM, sIKI TEPETUHAIMCS Ta CIHUPAIUCS OJHA Ha
iy [5, ¢.82-102]. Tak iges apxitekropa Bikropa TporeH-
Ka Ha no4Jatky XX CTOJITTS — iJiesl IPOCTOPOBOCTI, JIETKOCTI
Ta TPUMIPHOCTI BHCTABKOBOi OYAiBIi, HA OCHOBiI PO3BUTKY
HAIIOHAJBPHUX HAPOJHUX TPAIMILI, MOXKE 3aJaTH TOH JUISA
cydacHoro (opmoTBOpeHHs momiOHUX OyniBens B YKpaiHi
(IpUHIHMT apXiTEKTYPHOI KOMITO3HMIIIi Ha OCHOBI CHMBOJTY —
«@pKa-TIporpaman).

B apxiTexTypi HacCTYNHOTo YKpaiHCHKOTO MaBUIbHOHY B
Mocksi y 1937 p. (apxitexrop — Onexkciii Tamiit), sikuit OyB
PO3KPUTHKOBaHUI Ta po3iOpaHuii, TakoK OyB BHKOpHCTa-
HUH CTHIb «YKPaiHCHKUH apXiTeKTypHHI MOIEpH» — OyIn
BUKOPHCTaHI XapaKTepHI (POHTOHHM y BHUIVISAI Tpamewin
(Puc.1T). Y 1939 p. naBiibiion nepeOymyBaiu (apXiTeKTopu
— Onexciii Tauiéi, Mukona IBaHuenko), a B odopmieHHi
(acaniz BukopucTaan (HITOMOPPHI MOTHBH — KOJIIOCKHY,
«BiHok» (Puc.1]]). llle omna mnepebymoBa YKpaiHCBKOTO
naBUIbHOHY Oyna y 1954 p. Ta 3yMOBIJIa BUKOPHCTAHHS SIK
(diToMOpPHUX («KOJIOCKI», «BIHOKY, «JIEPEBO KUTTS) TaK i
300Mop(HIX MOTHBIB Ha (acasi Oymisii (Puc.1E).

TakyM YMHOM MM MOKEMO CIIOCTEpIraTH 3a IOCTYIIOBUM
po3BuTKOM i7iei (OpMyBaHHSI YKpaiHCBKMX BHCTaBKOBHX
OymiBenb, a it aHcamOro HamioHanpamit koMruieke «Exkc-
MOIEHTP YKpalHW» BHU3HAUUTH AayTEeHTHMIHHH oOpa3 it
Horo (GopMyBaHHS — «IEPEBO KUTTS»: KOPIHHA (MIATPYHTS
izeit), cTedo-ocHOBa (30eperxeHi TpaauLii) Ta riku (IHHO-
BaIliiHi inef).

I[TpoekT i3 CHMBOJIYHOIO Ha3BOKO-akpoHIMOM «Kommacy
(Puc.2), 6yB npezcraBnennii kapeaporo OcHOB apx1TeKTypH
i apx1TeKTypHoro npoekTyBaHHs1 KHUIBChKOro HallioHaIbHO-
ro yHiBepcuTeTy OyIiBHHUIITBA i apxiTeKTypH y TpyxHi 2016
POKy B umcii 95-Tv npoeKTiB 3 45-Tu MicT YKpaiHu Ha mep-
1Iii HIMEIbKO-YKpaiHChKil KOH(pepeHIIil MiICbKOTO PO3BUTKY
— "JleHnM3bpKa MpeMist CTaJIoro MiCbKOI'O PO3BUTKY B YKpa-
ini", sixa npoxoamna y M. Kuesi 1t momryky MO>KJIMBOCTEH
IHTETPOBAHOTO PO3BUTKY MICT 3 METOIO MIATPUMKH CTaJIOTO
po3BuTKy B YKpaiHi [6]. [Ipoekt 06’eqHaB B cobi inei yTBO-
PEHHSI IIPOTO-aHCAMOJIIO Ta PO3BUTOK TYPHCTUYHOI, KYJIBTY-
PHO-OCBITHBOi, MUCTEIIbKOI T4 BUCTaBKOBOI (DYHKIIii B CTO-
T YKpaiau.

Mera. KoMmiekCHUI MPOEKT CTaJIOr0 PO3BHUTKY Cydac-

Horo M. KueBa — ne mpoekr «Kommacy, B akpoHIM SIKOTO
YBIMLIIM TOJIOBHI CKJIaJ0BI IOHSTTS: KyJIbTypa, OCBITa,
MHCTENTBO, «IPOTO-aHCaMOIIb», cToimui. IIpoekT craBuTh
3a METy — peajlizalilo 3MiCTOBHOI OOIpYHTOBaHOI Mporpamu
YTBOPEHHSI Cy4acHOTO «IIpOTO-aHcamMOmo» M. Kuea st e
OUTBIIMX MOXJIMBOCTEH peaji3allii TBOPUOro IMOTCHINATY
HOro MEIIKaHIIB Pi3HOTO BiKy — IHHOBAaTOPIB, Y TOMY YHCIHI 1
JIFOJIEH 3 0COOIMBUMHU ITOTPEOAMH.

Martepiaim Ta Meroau. Kpankoro BiIUTiKy U IPOEKTY
«Kommac» mpomnonyerscss BBakatH HarioHanmbHUN KOM-
mieke «ExcroneHTp YKpaiHm».

[epenymoBoro mosiBu mpoekty «Komrmacy ciyryBaim
TIOTICPEIHI TOCTIDKEHHS aBTOpa CTATTi Ta eKCIICPUMEHTAIIb-
HE NPOEKTYBaHH:. 3 METOIO ITOLIYKY BUPa3HOI BiANOBIAHOTO
00pasy Harmionansaoro xommiekcy «EKcIoneHTp YKpaiHm»
Ha Kadeapi OCHOB apXiTeKTYpH 1 apXiTEeKTYpHOTO IPOEKTY-
BanHsA KHYBA Oymu po3po6iieHi aBa BapiaHTH TUTDIOMHIX
npoekTiB Ha TeMu: «OcobanBOCTI (POpMyBaHHS BHCTABKO-
BHUX KOMIUIEKCIB Ha mipukuani pexoHctpykmii BIHIT B M.
Kuegi» (Puc.3A) ta «Pexonctpykuis HarioHanbHOTO Kom-
mwrekcy «ExcronienTp Ykpaiam» B M. Kuei» (Puc.3b) —
KEepIBHUK: KaHIUAAT apXiTeKTypH, aoueHT — TersHa Jlanan.
[IpoexTr MPOTIOHYOTH JJBa BapiaHTH PO3BUTKY MiCTOOYIiB-
HOI JIaHMIIAQTHOI KOMITO3HINI 3 BH3HAYCHHSIM MICIb JUIS
pO3TalIyBaHHA MaJlMX apXiTeKTYpHHX (OpM Ha BCiil Tepu-
TOpil KOMIUIEKCY Ta apXiTEeKTYypHO-TUIAHYBAIBHUX pillleHb
HOBUX OYHiBeNb Ta CIIOPYI, 3TiAHO el MaiiOyTHROTO 3poc-
TaHHS IUIaHYBAIBHOI apXiTEKTYypHO-MICTOOYIIBHOI CTPYKTY-
pu HarionansHoro xommrekey «ExcrioneHTp Ykpainm» Ha
TBJEHHIH TepUTOPIl KOMILIEKCY.

BapiaaTt 1. OcHOBHI 3HAKU-CHMBOJIM, MOTHBH, SIKi OyiH
B3AITi 32 MPOTOTHITH JUIsl BUPILICHHS JIaHAIIA(THOTO AU3aii-
Hy TIapKOBOi TEpUTOpii Ta apXiTEeKTypHO-IUIAHYBaJbHHUX
pillieHb HOBUX TMAaBLIBHOHIB — (hiTOMOPdHI aHAIOru-00pasu
VYKpaiH1 — «COHSIIHUKY», «KaJHHa», «MajbBay, «KOJOCOKY,
sIKi CTalOTh CIUICTCHUMH TIIOXITHUMH JOPLKKAMHA B €IIU-
HMI KOMITO3UIIIHHUN IEKOPAaTUBHUI Bi3ePYHOK, SIKHMil Hara-
Iye «BIHOYOK». OOpa3 HOBHX KOPITYCiB IAaBUIBHOHIB, SKi
BIMCYIOTBCS B ICHYFOUMH MPUPOAHMI JaHquadT i3 MaKcu-
MaJbHUM HOro 30epeXeHHsSM, CTalOTh OCHOBOIO «iHHOBA-
[IHHOTO TMapKy» Ta MDKHapOJHOI BHCTaBKOBOI 30HM Ha
MBJICHHIA YaCTWHI KOMIDIEKCY, Ta BIIIOBITAOTH (iTOMOp-
¢bHUM Ta TeoMOp(HUM aHanoram, YTBOPIOIOTH CUMBOJIIYHY
CTPYKTYpY Ta 3arajbHy MICTOOYIIBHY KOMITO3HIIIIO €KCIIO-
HEHTPY — «BIHOK», SIKMI HIOHM 3aMINNNIA, CITIBAIOYM ITICHI,
OJIITHEHAa y HAPOJHUU CTpiil iBUMHA-YKpATHKA ¥ KBITYIOMY
cajKy... DopMH HOBHX BHCTABKOBUX MABUIHHOHIB, BIUICTEHI
B MQJILOBHHY CHCTEMY JIOPIKOK, HaragayloTh TPOHA Ta ST0-
JIM KaJIMHH, T€0JIOTIuHi HAIIaPYBAHHsI, ATOMH Ta MOJICKYITH —
BI/INOBIZIHO 710 TEMAaTUKH HOBHX NaBiibHOHIB. KoMmo3uiiii-
HHUH TPUHIMI-CUMBOJI — «apKa-T[porpaMay, Kpi3b sKy Ipo-
XOJIATh BiJ[BiTyBaui — FOJIOBHA i/iesI MTABUIHHOHIB KOMILICKCY.
ITyune BomoiimMuie y ¢opmi KapTé YKpaiHH yTBOPIOE
aKLEeHT B MicTOOYIiBHIH Komrozuwii (auB. Puc.3A).

BapianaT 2. OcHOBHI 3HaKH-CHMBOJIM, MOTHBH, SIKi Oyin
B3ATi 32 MPOTOTUIH JUTS BUPIIICHHS JIAHAMAGTHOTO JH3aii-
Hy MAapKoOBOI TepUTOpii Ta apXiTeKTYpHO-TUIAHYBaJbHUX
pillleHb HOBUX TNaBLILHOHIB — (hiTOMOpdHI aHAIOrn-00pasu
— «AEPEBO KUTTS» («CBITOBE AEPEBO») Ta «KOJOCOK», SIKI
3pOCTaIOTh 3 «Ba30HY» — YKPaiHCHKOTO CUMBOITY KYJIBTYpH.
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E

Puc. 1. ®opmyBanHs 00pa3y Ta 3HaKiB-CHMBOJIIB YKpaiHCHKOTO NMaBUILHOHY B MOCKBI (pasTHCHKUI Mepiof):
A — maBinbHOH YKPaTHCHKOT papsiHCHKOT COLIaICTUYHOT peciTyOiiky Ha BeepocifehKil CllTbChKOroCoqapehKili Ta KycTapHO-
MPOMHUCIIOBIX BUCTaBI B MockBi y 1923 p. (apxiTektop — Biktop Tpouenko, 1923 p.; poto: http://oldmos.ru/old/photo/view/45150);
B, B — ¢acan Ta mnan (MamoHOK apxitekropa Bikropa Uenenmka);
I" — maBinbiioH YKpaiHChKOT pasTHCHKOI COMIAICTHYHOI pecyOutik Ha Bcecoros3Hiil cltbChKOToCIoNapehKiit BicTaBii B MOCKBI (apxi-
TekTop — Onekcit Tamii, 1937 p.; MmanmroHOK apXiTekropa Bikropa Uenemika);
J1 — nepebynoBa nasiisiiony YPCP y 1939 p. (apxitekropu — Onexkciit Tawiit, Mukona [BaHyenko; ¢oto:
http://arx.novosibdom.ru/node/2480);
E — nepebynoBa nasinbiiony YPCP y 1954 p. (apxitexropu — Onexkciit Tauiid, Mukona [Bandyenko; ¢oto:
http://stilarhitekturi.livejournal.com/tag/BITHX)

«Ba3on» cTac 0OCHOBOIO JIM3aiiHy OpPYKIBKH Iiepe]] Iporti-
JIesIMH BXIITHOI TPYITH, B SIKOMY PO3IOYMHAE CBili 3picT MoO-
THUB «IEPEBO KHUTTs». «BazoH» MpUKpariaeTbcst OpHaMeHTa-
JBHUMH CTPIYKaMH — MOTHBaMH, SKi BHPAXalOTh YOTHUPH
icropuko-eTHorpadiunux paionn Ykpainu: Ilomices, Jlico-
cren, Crerr Ta Kapmatu. Teputopist eKCIOIEHTPY pO3MOi-
JISIETBHCS. HA I1°SITh 30H: TEMATHYHI BUCTABKHU; BIKPHTI THM-
4acoBi BHCTABKOBI IUIOLII JUIsl IIPOBENCHHS SPMapoK IO
obmactsM YKpaiHu; IUIOBHIA IIEHTpP; KOMIDIEKC MIKHAPOJI-
HUX Ta  (YHKIIOHAIGHUX  BHCTABOK;  CIIOPTHUBHO-
PO3BaKATLHUI KOMIUIEKC. Bci 30HM 3B S3yIOTBCSI MiXK CO-
00r0 MIITOXiTHUMH TOPIKKaMH Ta MOHOPEHKOBHM TPaHCIIO-
prom. Ha naxy ainoBoro neHTpy nependaydaeTbes BIIALITY-
BaHHS MaWaHYMKy 1t renikontepis (quB. Puc.3b). Obun-
Ba TPOEKTH BHPAXKAIOTh CYTHICTh YKpaiHCBKHX 3€Mellb,
MOTTISIAIB apXITEKTOPIiB Ta MUTIIB Pi3HUX HOKOIIIHb Ta Oa3y-
I0TBCSI HA BUBYCHHI YKPaTHCBKUX TpPaJHILiH, 3HAKIB yKpaiH-
CBKOI ETHOKYJBTYPH. 3a KOHIIENTyalbHOIO imeeto, HamioHa-
npHUN KoMIuteke «ExcrionieHTp YkpaiHmy» craBaB iHTepak-
THUBHOIO 03010 JUIA Tpe3eHTamil THX iHHOBAIlH, SIKi I'eHe-
pPYIOTbCSL B ITUSITH Tpynax OO’€KTiB: HaBYaIHLHO-BHXOBHI
3aKJIau, 3aKJIaad JIOJATKOBOI OCBITH, BHOBHINHI OymiBIIi,
TPAHCTIOPTHI PO3B’SI3KM Ta IUIOLII, CIIOPTHBHI CHOPYAH —

OCHOBHUX CKJIaJIoBUX TipoekTy «Kommacy (aus. Puc.2).

Ipoexr «Kommac» CKIagaeTbCs 3 ITSITH €TamiB, SKi
NpeJCTaBlIeH] I’siITbMa O0'€KTaMHU Ul PEKOHCTPYKLIT Ta
HOBOTO OyJiBHUIITBA TPOMAACHKUX OYHiBENlb PI3HHUX THIIIB:
1. HaByanpHO-BUXOBHI 3aKjiagy (THIOBI IIKOJH, Jilei, KO-
nemki); 2. 3akimaad JoAaTKOBOI OCBITH (Majamy JiTed Ta
IoHaNTBa Ta iHii); 3. BunoBuini Oyaisii; 4. TpaHcnoptHi
Po3B’si3kH Ta 1wiomi; 5. CHOPTUBHI CIOpYH.

3picT pobOTH HaJ eTamamMu Ta iX 00'€KTaMu TaKOX CTae
TOJTIOHUM 3pPOCTY «JIepeBa KUTTsD (TIOCUIIAHHS HA PO3BUTOK
MalOyTHBOTO 3pocTanHsl HanionansHOro KOoMInekey «Ekc-
notieHTp Ykpaiam» (muB. Puc.3bB)), Tomy umraemo iHdop-
Mallifo Ha UTIoCTpallii TaKoX 3HU3Y — BBepX (1uB. Puc.2).

Ile mpomo3uilii CTYNEHEBOrO 3a0XOYECHHS MEIIKAHIIB
MicT (pi3HOTO BiKYy) O3HAHOMHUTHCS, 3aliKaBUTUCS Ta TIpakK-
TUYHO BIUTMHYTH Ha PO3BUTOK: BCIX BHIIB MHUCTELTB, HAYKH
Ta TEXHIKH, a 3aTaJIOM Ha PO3BUTOK KyJbTYPHOTO HpOTpecy
VYkpainu, KUK, B pe3ynbTaTi, MOXke OyTH TOpJ0 TPencTaB-
JIEHWH Ha EKCIIO3MIISIX CBITOBUX BHCTAaBOK Ta Y poOOTI Bi-
HOBJICHWX TaBibHOHIB HartioHamsHoro komimiekcy «Exc-
niorieHTpy Yxpainny. Koxken erar (00'€kT) Mae 1’Th OCHO-
BHUX cTamii po3pooku: 1.IlepemmpoexTHi DOCTiHKEHHS
(00’exTy IO PEKOHCTPYKIIT), BUOIp KOHICIIii (TBOPYOro
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HamnpsIMKy), po3po0Ka €CKI3HMX BapiaHTiB MPOEKTHUX pi-
menp; 2. [oOynoBa rpagivyHO-aHATITHYHOI KOMIIO3ULIIHHOT

MOZei PEKOHCTPYKIii; 3.ApXiTeKTypHE IIPOCKTYBaHHS
ETAI 5. PEKOHCTPYKLIA TA HOBE BYAIBHHUTBO: CIIOPTHBHI CIIOPY/IH -
CTAAIOH «IHHAMO» IM. B. JIOBAHOBCHKOTO (uys s revussscssoro, 3, M. xuis)
B s

(4

ETAII 3. PEKOHCTPYKILIS TA HOBE BYIBHHIITBO: BU/IOBHILHI BYAIBJII - KIHOTEATP
n «JKOBTEHb» TA IPHJIET/IT TEPHTOPIT wvs socraumnscua. 6w ki)

(4
[

4

(cTanist — ecki3Hmii mpoekT); 4. OnprntogHeHHs; 5. ApXiTeK-
TYpHE IPOEKTYBaHHSI (CTalist — pOOOUHIA IIPOEKT).

X CXHIIB

oK YIS, . KMIE)

o oo . ran

Puc. 2. Pexnmamanii miakat npoekty «Kommacy (KOHIIeis An3aifH-TIIaKaTy MpoeKTy: apxitekrop — TersHa Jlagan, 2016 p.)

Tepmi ngi cranii (Etamm 1-5) npoiinnm anpo6artiro: mif
Yac CTaXyBaHHSI B HaykoBO-TIPOEKTHOMY apXiTEKTYpHOMY
oropo «Jlimen3 1 Apx» (KaHAMZAT apXiTEKTypH, IOICHT
Tersna Jlapan, 2015) npu cknamaHHi TeM NPaKTUYHHX 3a-
BJIaHb 31 CTISIIMCIIUTUTIHA «PEKOHCTPYKITisl 1 HOBE OY/IiBHU-
LTBO TPOMAJICEKUX OYiBeIb i KOMILIEKCIBY JUIS CTYICHTIB 6
Kypcy (JeKmii — ToKTop apxitekTypH, podecop Oner Cre-
IIOB; PAKTUYHI 3aHATTS — KaHAWAAT apXiTEKTYpPH, TOICHT

Tersna Jlagan).

3riZIHO 3 TIEpIIOI0 YaCTWHOIO dYacoBoro Iwiany (2012-
2016), Oynu IOCSTHYTI HACTYTIHI PE3yIbTaTH.

Eramn 1. PekoHcTpyKiist Ta HOBe Oy/iBHHIITBO: HaBYallb-
HO-BUXOBHI 3aKJIaJii — 3arajJbHOOCBITHS ImKosia Ne50 (Bys.
M. YmakoBa, 12A, m. KuiB). Iges: mxona, sk mepma cxo-
JIFHKA TIPY BUOOPi CBiIOMOi TBOPUOi CIIPSIMOBAHOCTI MOJIOI
(moOynoBaHa 3a THIIOBUM MPOEKTOM KiH. 1960-x pp.) otpu-

10
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MaJia MPOEKT PEKOHCTPYKIIii, BIAMOBIIHO 0 CyYaCHUX HOPM
Ta NpoQeciiHOro MPUPOJAHUYOTO CHPSIMYBAHHS: KOHLICILIS
«rmapaji TIaHeT». bynm 3ampormoHoBaHi KIIFOYOBI KOHIIEMIIT
(TBOpUl HANpPSMKH) JUIS IHIIMX TUIOBUX UKL KiH. 1960-x
Pp- (3 pO3BUTKOM (Pi3HYHOI KYIBTYPH, TyMaHITapHOTO CHpsI-

A

{

MYBaHHSI, BHBYCHHS TEXHIYHMX Ta IPUPOJHHYMX HAyK).
Habmmxaroun maiiOyTHE, BUKOPUCTOBYIOUM B IIPOEKTI 3a-
NIPOIIOHOBaHE BUKOPUCTAHHS CY4aCHHUX BHAIB TPAHCIOPTY —
MOHOpeKoBoro [7].

Puc. 3. ®parmenTy 3 MITIOMHUX IPOEKTIB, Kadeapa OCHOB apXiTeKTypH 1 apXiTeKTypHOTO POeKTyBaHHs, KHiBchKuii HaIlioHATBHIN
yHiBepcuTeT Oy/IiBHUIITBA i apXiTeKTypH (KepIBHHK: KaHIHUAAT apXiTeKTypH, noueHT — TersHa JlanaH):
A — Konuenuist «BiHOK»: cXeMa reHepaIbHOro IUIaHy, BapiaHTH PillieHb HOBHX MaBUIBHOHIB Ha repcrekTHBy (Tema: «OcobmmBocTi popmy-
BaHHS BUCTABKOBUX KOMIUIEKCIB Ha nprKkitazi pekoHeTpyknii BJHI™ B M. Kuesi», aBrop: cryneHTka — Mapist Aaapienko, 2010 p.);
B — Konuenist «/lepeBo KUTTs»: cXeMa IeHepaIbHOTO IIIaHy, IIEPCIeKTUBU KOMILIEKCY 3 BUCOTH MTAIIMHOTO MOJIBOTY, IEPCHEKTHBA
iHTep epy (Tema: «PexoHcTpykuis HarionansHoro kommiekey «ExcnonienTp Ykpainm» B M. Kuesi», aBrop: crynentka — lnona Llenpina,
2011 p.).

Etan 2. PexoHcTpykilist Ta HOBE OYHIBHHIITBO: 3aKJIa (i
JIOJIATKOBOT OCBITH — Majiall AiTei Ta IOHAITBA Ta HPHIIeria
Tepuropist OpiBku JIHimpoBchkux cxmiiB (Byn. [. Masemm,
13; {ninpoBcekui y3Bi3, M. KuiB). Ines: ne apyra cxoquxka
npu BuOopi npodeciiiHoi TBOpYOi CHpsIMOBAHOCTI JiTeH Ta
IOHAITBA, SIKMH MOXE BHCTyNaTtH 00’eKToM, sikuil Oyne
MpUAMaTH MDKHAPOIHI (DecTUBANI JIs iTeH Ta FoHAUTBa (B
ToMy umcii «Jlursiae €BpodaueHHs») Ta BUKOHYBATH (yHK-
1ii MbKHapoJHOTO Tabopy «ApTek». BinnoinHo 1o Mmicto-
OyaiBHOI cutyaril (HasBHICTh KPyTOTo pesibedy) Ta IIUpO-
KOro mpoQiIbHOTO CHpsIMYBaHHS 3aKialy pealli3oBaHa
KOHIIETIL{iS — «MICTO TIPOCTOPY», «KACKaJ, «IIaTITPa» 3yMO-
BUJIa pO3POOKY €CKI3HMX BapiaHTIB 3 YTBOPEHHSM CYy4acHOI
JIMHAMIYHOI MYJIbTH(YHKIIOHAIBHOT IJIaHyBaJIbHOT KOMIIO-
3UIiT 3 MAKCUMAIBHUM 30€pEKeHHSIM YHIKAJIBHOTO MPHPOJI-
HOTO CepeIoBHUIIA Ha cxuax p. JHinpa.

Ertan 3. PexoHcTpyKIist Ta HOBe Oy/IIBHUIITBO: BHIOBHII-
Hi OyniBmi — kiHoTearp <«OKOBTeHb» Ta MpHUIErI TepUTOpii
(Byn. KocrsiHTrHIBCEKa, 26, M. KuiB). Ines: xinotearp «OKo-

11

BTEHbY, SIKUI BXOJUTh B PEECTP 3aKJIAJIB, SKI MPUAMAIOTH
MDKHApO/IHI KiHO(ECTUBAII — TPETs CXOJMHKA NpodeciiiHol
TBOPYOI CIIPSIMOBAHOCTI METIIKAHIIIB MiCTa Pi3HUX TOKOJIHb.
Cepen iHIMX KiHOTEaTpiB, KiHOTeaTp «OKOBTEHB» Mae Jisi-
HKYy HAaBKOJIO JUII MOXIIMBOCTI PO3MIMPEHHS (DYHKIIH.
VYTBOpEHUI IMPOEKT 3HAKOBOIO BHJOBHUIIHOIO KOMILIEKCY
Oy/IiBeINb — «IIOpTaTy» Y iHIII «TBOpYI CBiTH». ECKi3Hi Bapi-
aati 1-4 chopmyBamm 3aranbHHl 00pa3 KOMIDIEKCY SIK
«binpmy-kapTuHN». KOMIUIEKC OTpUMAB J0IATKOBI YOTHPU
KIHO3aJIM PI3HOT MICTKOCTI, PECTOpaH, MiCLsl BiANIOYHHKY
JUIL TTed Ta Aopocimx. BimOymucs rpoMaachki 0OroBO-
pennst mono jgoni «Kinoreatrpy «¥KoBTeHb» apXiTeKTypHa
LIHHICTB — SIKMM BiH IOBMHEH OYTH IiCIIst peMOHTY?» (Taie-
pest «Kapacb», KpyriMil CTiT MK CHeL[alicTaMi B Pi3HHX
rajmy3sx — apXiTeKTOpaMH, iCTOPUKAMH, MUTISAMH, TeTsHa
Jlapawn, 26.01.2015).

Etam 4. PekOHCTPYKIIisi Ta HOBE OYIIBHUITBO: TPAHCIIOP-
THI po3B’si3ku Ta twion — mioma [lepemorn, M. Kuis. Ines:
IUTOMIA [T KYJIETYPHOTO BiIIOYMHKY — JIFOJISIM, @ TPAHCIIO-
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pTy — MaiOyTHE (TiI3eMHI TyHeI Ta peHKOBHI TPaHCIIOPT).
IMpoexr 3Ha4yHO po3umpuB (GyHKIIO Mo (KuTiI0, odicy,
OCBiTa, PO3Barv), BUPa3HiCTh TOCATAETHCS 32 PAXyHOK BHKO-
pHCTaHHS BHUpa3HOro obpa3y roreib «JIubinp» sk OyniBii-
KapaBeJH.

Eram 5. PekoHCTpyKIlisi Ta HOBE Oy/IIBHULITBO: CIIOPTHBHI
criopyau — ctagmioH «/luaamo» im. Banepis JlobaHOBCEKOTO
(Byn. Muxaiina I'pymeBcokoro, 3, M. KuiB). Inest: munamiy-
HE TMOBEPTAHHSA HOBOTO CYYacHOTO CTAAiOHYy Haja iCTOpHY-
HUM — KiHeTuka. [IpoekT nependauns yTBOPEHHS MPaBUIIb-
HOI Opi€HTaIlii cTaaioHy — HmiBHIY-TIiBAeHB. EcKi3HMI BapiaHT
nependavae YTBOPCHHS KIHSTUYHOTO MEPEKPHUTTS, KIHCTHY-
HUX TaBUTGHOHIB, BUKOPHUCTaHHS CY9acHOTO BHILy TPaHCIIO-
PTYy — PEHKOBOr0O — HAacKpi3b CIIOPY/IM, L0 YTBOPIOE TeaTpa-
JHHUH e(eKT.

PesyabTaTh Ta ix o6roBopennsi. B xoni HaykoBux soc-
JIDKEHb, PEKOHCTPYKIIi Ta eKCIePUMEHTAIBHOTO TPOCSKTY-
BaHHsS HOBHX OyJiBeNb Ta CIOpY[, MiJ 4ac po3poOKH 3a-
BIaHb IHIMBIAyaJdbHUX TpadidHO-aHATITHYHUX poOIT Ta
JMIUIOMHHUX TPOEKTiB, Oyna NpoaHalli3oBaHa apXiTeKTypa
00’€KTIB — CKIIAJOBHUX eTamiB mpoekTy «Kommacy, ski Mo-
KyThb OYTH OCHOBOIO KYJBTYPHO-OCBITHBOIO MHCTELIBKOTO
«IIpoTO-aHCaMOMIO» cTonumi. BuOpaHi 00’exTH TpoHILH
Kpi3b NpU3MHU: 00pa3iB-3HAKIB YKPaiHCHKOI €THOKYJIBTYpH,
MOTpeO CYCHINBCTBA, «IyXy MICTa» Ta OTPUMAIIM OJHOYACHE

3Ha4YHE PO3LIMPEHHS QYHKLIH — CydacHe HaBYaHHS, MOXKIIU-
BICTh BUIbHOI TeHepallii i1eH, iX mpe3eHTaris.

BucnoBku. KomriekcHAH miaxia 10 TOCTaBICHUX Tpoe-
KTHUX 3aBJaHb HpoekTy «Komrmacy mocTyrnoBo HaOimkae
HAC JI0 BUPIIICHHS METH — YTBOPEHHS aHCAMOJIIO HAMBUIIO-
TO CTYIIEHS — «IIPOTO-aHcaMOmo» cronuii Ykpainu M. Kue-
Ba. [IpomoHyeThcs TakWil apXiTEKTYpPHO-MICTOOYHIBHHIA
KyJIbTYPHO-OCBITHIH MHCTEILKHH THPOCTIp, SKUH YTBOPIOE
TIOCHJIaHHSA 0 TIePIIOKEPET, 3HAKiB-CHMBOIIIB YKPaiHCHKOT
€THOKYJIbTYPH, BUBUECHHSI CBOTO KOPIHHS, CBITOBHX JOCSTI-
HEeHb, HQIMXa€ Ha TBOPYICTH Ta HOBITHI BIIKPHUTTS Ha BCIX
erarnax 3pOCTaHHS MOKOJIiHb. OJHOYAaCHO € MOXKJIMBICTBH
CTaJIOTO PO3BUTKY TYPUCTHIHOI C(hepH TisLTBHOCTI, OCKLTBKH
BU3HA4YCHI 00’€KTH CTAIOTh 3HAKOBHMH, OOPa3HUMH Ta MO-
KyTh OyTH OCHOBHMMH CKJIAJOBHMH HOBHX TYPHCTHYHHX
MapmpyTiB MictoMm. [Ipoekr «Kommacy — 1e cBOepimHmit
HABIraTop, SKWA TIOJICTIINTh OPIEHTYBAaHHS MEIIKAHIIIB
cronuui y 0araTolmiapoBoMy ICTOPUYHOMY apXiTEeKTypHO-
MICTOOYIIBHOMY TIPOCTOpi MicTa Ta BH3HAYUTh CydYacHi
KpamnKd TSOKIHHS — O0’€KTH PO3BHUTKY KYJBTYPH, OCBITH,
MHUCTCHTB Ta IHHOBAaIlif — CKIIAMIOBI <«ITIPOTO-aHCAMOIIO)
cronuui, a HanioHansauii kommeke «ExcnoneHTp YKpai-
HI CTIPSMYE CTPUIKY CHMBOJIIYHOTO KOMITACy 10 iHHOBAIii
y CBITJIe MalOyTHE.
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Cultural and Educational Art Proto-Ensemble of the Capital City: the project «Compass» — Kyiv

T. M. Ladan

Abstract. The «Compass» project is described, which is intended to create the Cultural and Educational Art Ensemble of the Capital City of the
highest standard — «proto-ensembley» in Kyiv. The main project objects, stages of its implementation are determined. The starting point the
«Compass» project is proposed consider the National Complex «Expocenter of Ukraine». Experimental conceptual projects for its reconstruction
and expansion to the south are proposed. The artistic figurative and symbolic approach to architectural and town-planning solutions of buildings
and structures, spaces on the basis of appeal to the main signs of Ukrainian ethnoculture is used.

Keywords: the project «Compassy» — cultural and educational art proto-ensemble of the capital city, symbol, image, National complex
«Expocentre of Ukrainey, Kyiv, signs of Ukrainian ethnoculture.

Ky/1bTypHO-00pa3oBaTe/IbHbIii Xy/10:KeCTBEHHbII «IPOTO-aHcaMOJIb» CTOIMIbI: NPoeKT «Komnacy — r. Kues
T. M. Jlanan
Annotanust. Onvican npoekT «Kommacy, KOTOpbIii MpeaHa3HaueH Uil CO3IaHus KyJIbTyPHO-00pa30BaTeIbHOTO Xy I0’KECTBEHHOTO aHcaMOJIst
CTOJTUIIBI HAWBBICIIICH CTETEHH — «TIpoTo-aHcaMOIs» T. Kuepa. OnperiesieHs! OCHOBHBIE OOBEKTBI MPOCKTA, 3TAMBI €r0 peau3ali. TOUKOM
orcuéra Wi npoekra «Kommacy mpeanaraercsi cuuTarh HanpoHanbHBIN KOMILIEKC «JKCIOLEHTp YKpauHbl». [Ipemararorcs skcrnepumeH-
TaJIbHble KOHLIENITyasIbHbIE MPOEKThI €0 PEKOHCTPYKLMU U PACUIMpEeHHs B OyAyIleM B IOJKHYIO CTOPOHY. Mcronb3yercs Xyno)KeCTBEHHBIH
00pa3HO-CUMBOJINYECKUH MOIXO0] K apXUTEKTYPHO-TPAIOCTPOUTEIIBHBIM PEILEHHSIM 3/1aHHUI U COOpYKEHMUI, IPOCTPAHCTB HA OCHOBE OOparlie-
HUSI K TJIABHBIM 3HAKaM YKPAHHCKOM 3THOKYJIBTYpBL.

Kniouesvie cnosa: npoexkm «Komnacy — KynsmypHo-o6pazoeameibHblii Xy0oicecmEenHbiil «Npomo-ancamoiby CIouybl, CUMBOT, 00pas,
Hayuonanvuuii komnnexc « Ixcnoyenmp Yxpaunory, e. Kues, 3Haxu yKpauHcKoll 9mHOKYIbMypbl.
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ITpuiiomMu nmpocTopoBoi Koaudikalii CTPyKTYpH
iHTep’€piB MIKIILHUX KOMILIEKCIB

0. B. IInBoBapeHko

Kacdenpa OcHOB apXiTeKTypH i apXiTeKTypHOTO NpoeKTyBaHHs KHiBChKOr0 HAlliOHATEHOTO YHIBEPCUTETY
OyniBHUITBA 1 apXiTeKkTypH, M. KuiB, Ykpaina
Corresponding author. E-mail: polichka.ig@gmail.com
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AHoTauis. Po3rsinaroTsea nuTaHHs OpraHizawii BHyTPIIHBOTO IPOCTOPY WIKIIBHUX KOMILIEKCIB, 32CTOCOBYIOYH OCHOBHI IIPUHOMH IIpOC-
TOpoBOi Komudikawii CTpyKTypH iHTep €piB IIKITBHOTO 3akiamy. Ha OCHOBI KOMILIEKCHOTO 3aCTOCYBAaHHS MPUHOMIB BHPIIIYETHCS DAL
3aBJIaHb 10 CTBOPEHHIO «BHXOBYIOUHX) IPOCTOPIB MIKIJIHHUX KOMIUIEKCIB.

Knrouoei cnosa: [puiiom, npocmoposa koougixayis, (popma, Komp, KOHCMPYKYist, yub06a YapyHKd.

Beryn. Bupaz «auBay, ske € CTpmKHEM OOpa3sHOTO BHPi-
LICHHS LIKUTBHOT OYIiBJI, BUMarae NOCSTHEHHS BHCOKOTO
yac HeOOXIJJHO TOB'SI3yBaTH HOBY iH(OpPMAIIiIO 3 yKe iCHY-
0900 33U YHUKHEHHA KOH(IIKTY HermoposyMminHA. LM
BU3HAYAETHCSl BKIMBUI TPUHLIMIT Y TPOEKTYBaHHI - MOE]-
HaHHS HOBaTOPCHKHX apXITEKTYPHUX (hOPM, KOHCTPYKTUBHHX
1 TEXHOJIOTIYHHMX PillleHb 3 BHKOPHCTAHHSAM TpPaJHLiHHIX
€IIEMEHTIB, 1110 TPEICTABISIOTH chopMoBaHi cuMBonH, [1,2].

TakiM 4MHOM, apXiTEKTypHI ()OPMHU B TIPOCBITHHUIIEKOMY
30[I9ECTBI, BUHUKHYBIIH SIK YTAIITapHi, IO 33J0BOJBHIIOTh
(YHKIIOHAJIBHIM, KOHCTPYKTHBHHMM 1 TEXHOJIOTIYHUM BH-
MOTaM, TIPOWIILIN CTafji eCTETHIHOTO OCBOEHHS 1 YTBOPIIIN
3HAKOBY CHCTEMY, 1110 3a0e3Iedye nepenady 3arnporpamMmoBa-
HOT CEMaHTUYHOI Ta ecTeTnuHoi iHdopmarii, [2,4,5,6].

Posrnsmaroun iHpopMamito SK Mipy pi3HOMaHITHOCTI,
MO)KHa MPUHATH JI0 BUCHOBKY, 1110 B MIpY 3aCBO€HHS iH(Op-
MaTHBHICTH apXiTeKTYpHOI (OpMH 3HIKYEThCS. BoHa 3
OpHIHAJIBHOI CTa€ BITI3HABAHOIO, 3arajbHOMPHUIHITON, a
TIOTIM - GaHAIIHHOIO.

OnHax, MiIKOPSIOYKNCh 3aKOHAM CIIPUHHSTTSI TBOPY MHC-
TENTBA, HAJUTHIIKOBICTh iH(pOpMAIii B apXiTeKTypHii (hopmi
HE TMPU3BOJMUTH JO TepeHacH4eHHs. [lepeTBOpHBIINCH Ha
CHMBOJIIYHMH 3HAK, apXiTeKTypHa (opma Hece JIOAATKOBHH
eCTeTUYHMH 1 ifeosoriunmii 3micT. KpimM Toro, po3BuBaro-
YHCh 1 BJOCKOHATIOIOYHCH, BOHA 3a0e3medye 30LTbIICHHS
iHdopmarii.

KpiMm Toro, mismad B mporieci Mi3HAHHS EBOIIOIOHYE,
TOMY JIOL[IJIbHO BHUKOPHUCTAaHHSI CHCTEMH IOJIBIHHOTO KOJy-
BaHH# iH(OpMAIlii, po3paxoBaHOI HA CIIPUHHATTS B Aiara3o-
Hi Biji 0aHAJILHOTO JI0 OPUTIHAIBLHOTO.

ApXITeKTypHHI 00'€KT OXOILTIOE JKHUTTS 0aratboX IOKO-
JIiHb, TOMY ISl MAHOYTHIX IJIs1/1a4iB HEOOXIZHO rependadnTi
TIEPCTIEKTHBY CIPHHHATTS, MPOTHO3YIOUM HOBI 3HAKOBI CHC-
TeMH 1 MIKPIIUTIOIOYKM TOJIOBHY YCTAHOBKY, BHPOOJICHY B
TIPOIIECi €BOJOLIIT IIKLTFHOI ApXITEKTYPH - BUPA3 «BUXOBHOD.

MeToau MpOEKTyBaHHS IIKUTBHUX Oy/iBeslb Ta 1X KOM-
IUIEKCIiB TIOBHHHI BiIITOBIIAaTH CyYacHi Teopil CIPUIAHATTS
apXiTeKTypH, SIKa BKIIIOYAE B ceOe TEHETHYHE i aKTyaJlbHe
crpuiHATTA, [6].

T'eHeTnyHe CHPUHHATTSA, SIK yXe OyJo BiJ3HAUEHO, BU-
3Ha4YeHe MIHIMAIBHUM 3araJIbHOJIOICBKUM TE3aypycoM, a
aKTyaJIbHE - SKICHO HOBe, repeOyBarouu B Oe3mepepBHOMY
PYCi 1 BOOCKOHAJICHHI, MOB'I3aHE 3 TICUXOJIOTIYHIMH HOBO-
YTBOPEHHSMH, 13 3apPO/PKCHHSM HOBHX €CTETHYHHX YIIOJIO-
Oanb. [Ipoliec CTAHOBNIEHHS aKTyalIbHOTO CIIPUHHSATTS YCKJIa-
JIHIOETBCSl JIJICKO HE TAacHBHOIO (DYHKIIEI0 TEHETHYHOTO
CIPUHHSITTS, OadeHHs JIFOMUHN HE BiATYKYEThCS BiApasy Ha
aKTyaJlbHI TIOTpeOH, a 3HAXOAUTBCS iJ] BIUIMBOM CTEPEOTH-
iB. YMIHHS PO3MEXYBaTH 3BUYHE 3 MPABMIIBHIM, IO JIOCS-
Ta€ThCsl 3aB/IIKN BU3HAHHIO TIOJIBIMHOI NPHUPO/M JIFOACHKOTO
CIIPUMAHSATTS, CTBOPIOE MEPEyMOBH /ISl BUPIILICHHS TIPUHIIU-
TIOBUX ECTETHYHHX ITUTaHb CY4acHOI apXiTEeKTypH.
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Kopotkuii ornsix my6Jikaniii mo temi. Iluranas meto-
JIMKH  apXiTEeKTYpHOTO TPOEKTYBaHHSI I'POMaJChKHX Oyi-
BeJIb Ta CIIOPYZ, B TOMY YHCHI IIKUTFHUAX 3aKJIafiB, PO3TILi-
JAIMCh TAaKUMH JOCIigHMKaMH, sk: B. A. A6usos, O. A.
latimygens, A. JI. T'enporn, B. 1. €xos, JI. M. KoBansch-
xui, I'.JI. KoBanbcrka, B. B. Kynesuy, I'. I. JlaBpuk, C. M.
Jlinma, A. T1. Mapnep, B. L. IIpockypsixos, O. C. Cremntios,
Ta iH. [Ipobaemu GpopMyBaHHS apXiTEKTYpH HMIKUIbHUX OyIi-
BeMb  JochmimkyBam  B.L €xoB, O.C. Cruemmos,
B. B. CmupHoB, B. 1. CrenanoB Ta iH. [Ipo6iemam po3BUTKY
apXITeKTYypH HABUAJIHHO-BUXOBHUX OYIiBETb MPHUCBSITHIN
cBoi nocmimpkennst JLM. Kosanscekuii 1 I'.JI. KoBanbchbka.
[puammm GopMyBaHHS apXiTEKTypH MK 3 HETPaIHIlii-
HUMH METOJIaMU HaBUYaHHs (Ha MPUKIJIAJ BUKIIOUYHO Ballb-
JOp(CHKUX IKLT) TPYHTOBHO AociimkyBama O. M. JIs4ok.
B. M. T'y6oB i JI. O.®inaTtoBa BHBYAIN OCOOJMBOCTI BIOC-
KOHAJICHHS  MaTepiaIbHO-TEXHIYHOI  0a3sM  OCBITHBO-
BuxoBHEX 3akmaniB. O.O.Kyumenko, E.C. ArpaHoBmu
JIOCIT[DKYBAJIM MPOOJICMH CIPHUHSTTS CBITJIA Ta KOJIBOPY B
OYIIBISIX AUTSYIMX 3aKIAiB. BIOCKOHATICHHAM apXiTEeKTypH
IPOMAJCEKUX  Ta  JUTSIYMX  3aKiIafiB  3aimaiucs
I'. A. Arnpianosa Ta 0. B. Tpersk. [Ipuammmm ¢popmyBas-
HS  apXiTEeKTYpHOTO CepeJOBMINA JUTSIYMX OCBITHBO-
BHXOBHIX 3aKJafiB M. KueBa 3 BpaxyBaHHSIM TICHXOCOMATH-
yHHUX ocoOnuBoctedt gited mocmimkysaia T.K. Epuct. B
OCTaHHI JIECATUPIYYSI JOCTIPKCHHSIM OCHOBHHX HAIPSMKIB
MOJIepHi3allii apXiTeKTypu HIKUIbHHX Oy/liBenb 3aiimManncs
O.C.CrermoB, A. P. AniciMOoB.  ApXiTeKTypHO-XYHOKHI
acniekTr (JOpMyBaHHSI AUTSYUX JOIIKUIBHUX 3aKIIa (B CTaIN
MIPEIMETOM JIOCHIKEHHS O.M.IOpunims,
A. O. KangypuHoi Ta iH. B Oinbimocti myOunikaiiii OCHOBHY
yBary NMPUIUTETHCS apXiTeKTypPHO-TUIAHYBAJIBHAM Ta KOHC-
TPYKTUBHUM DILICHHSM SIK OCHOBI «KapKacy» CTBOPEHHs
apXITeKTYpH MIKUTPHUX 3aKJafiB, OTMOPSPKCHHS PO3TIIiia-
€ThCS SIK EJIEMEHT IPOLIECY, TOMY OYJIO IOCTABJICHO 3aBJIaH-
Hs OUTBII IETABHO PO3TIITHYTH OCHOBHI MOJIOKCHHS BILIH-
BY KOJIbOPY, (DOPMH, KOHCTPYKI[H 3 TOYKU 30pY AUTSIIOTO
CTIPUIHATTS, BHOKPEMUBIIIH, TAKAM YHHOM, TIPUHOMH TPOC-
TOPOBOi KoupiKkartii.

Meta. OCHOBHOIO METOIO CTATTi SBISETHCS BU3HAYECHHS
OCHOBHHUX IPUIIOMIB NpocTOpoBoi Koaudikarii iHTep epiB
IIKUTBHUX KOMIUIGKCIB Ta iX 3acTOCyBaHHS B CTBOPEHHI
rapMOHIITHOTO «BHXOBHOT0» CEpPEAOBHIIIA.

Marepiamu i meromn. [lpu mociimKeHHI BUKOPHCTAHO
CHCTEMHHI METOJ y3arajbHEHHS Ta aHalizy MarepiajiB
3aKOPJOHHUX BYEHHX, NUCEPTAIIMHUX NOCTIHKEHb BITUU3-
HSHUX BYCHHX B Tally3i IIKUIGHOTO OYIIBHHUIITBA, TAKOXK
JIesiki BUCHOBKM MOOY/IOBaHiI Ha OCHOBI aHKETYBAaHHS IIIKO-
JISIPIB Pi3HUX BIKOBUX KaTeropiii.

PesyabraTn Ta ix obroBopennsi. B pesynbrati moci-
JDKEHHS! OYJIO BU3HAYEHO sl €CTETUYHMX TPUHOMIB IpoC-
TOpOBOi Koau(ikamii CTPYKTYpH iHTEp €piB MIKITBHUX KOM-
wiekciB. OJIHUM 3 OCHOBHHX IPUHOMIB SIBJISIETHCS KOJLyBaH-
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HS KOJIbOPOM, HOTO HACHYCHICTIO 1 SCKPaBiCTIO. Baxmsa
POJIb KOJILOPY B MPOCTOPI TOJISITaE TAKOXK B TIPOCTOPOBOMY
(dhopmoTBOpenHi, [1,2,3,6]. CiTiio-koipHa mapTuTypa Gop-
MYBaHHS TIPOCTOPY 3aJIeKWUTH Bifl 0araTbOX YWHHUKIB, 10
OCHOBHHX HaJIE)KaTh HACTYITHI:

1. Bixg ¢popmu nipoctopy. @opma, sIK 1 KOJIip, BOIOII€E CBO-
€10 «UYTTEBO-MOPATHHOI0» BUPA3HOIO LIHHICTIO. Y MaiboB-
HIIOMY TBOpI IIi BUPA3Hi SIKOCTI cbopMI/I 1 KoImbopy MOBHHHI
JUATH CHHXPOHHO, TOOTO (popMa 1 KOJIip MOBHHHI HII[TpI/IMy-
BaTH OAMH OJHOTO. SIK IUISI TPhOX OCHOBHHUX KOJIBOPIB -
YEPBOHOTO, JKOBTOI'O 1 CHHBOT'O, TaK 1 JUIsl TPhOX OCHOBHHX
¢dopM - KBazparta, TPUKYTHHKA 1 KOJIa IOBUHHI OyTH 3HaIe-
Hi BJIACTHBI IM BUpa3Hi XapaKTEePUCTHKU.

[TiamopsiAKOBaHICTh IIEBHOTO KOJIBOPY BINIIOBIIHII HOMy
¢dopmi mepenbavae meBHUI mapanenism. Tam, ge Kouip i
(opMa y3ro/KeHi B CBOII BUPa3HOCTI, iX BIDIMB Ha TIsIada
No/IBOIOETECS. KapTHHa, BIUTMB SIKOT BU3HAYAEThCS TIEpeBa-
KHO KOJIHOPOM, TOBHHHA IiIIOPSIKOBYBaTH (popMmy B il
KOMIIO3HIIiT KOJIbOPOM.

2.3aneXHICTh KOJIPHOTO TOHY BiJl OCBITJCHOCTI (siCKpa-
BocTi). Ilpy HOpManbHIM ICHHIH OCBITIICHOCTI PO3CITHUM
CBITJIIOM JTOOpE CPHMAIOTHCS BCI KOIBOPH CHEKTPY. 3MiHa
KOJIbOPIB MPHU 3MEHIIICHHI 1X SICKPABOCTI HA3UBAIOThH SIBHIIIEM
Benonbaa - bprokke.

ITpn CHJILHOMY 30UIBIICHHI SCKPAaBOCTI Bi}IGyBaCTI)CH
3pyILICHHS KOJIPHOTO TOHY BCIX CIIEKTPaJbHHX KBITIB IO
0JIaKMTHOTO 1 )KOBTOTO; I HA3UBAETHCS BUIIEM EOHes.

3. XpomaTuyuHa ajanTaris - 3HWKEHHS YyTIHBOCTI OKa
JI0 KOJIbOPIB MPH OUTBII-MEHII TPUBATIOMY CIIOCTEPEIKESHHI.

B pesympTaTi XpoMaTHYHOT amanTariii Bci TpHU KOOpAHHA-
TH KOJIbOPY 3MIHIOIOTBCSI, TOOTO BiZIOYBaETHCS CIOTBOPEHHS
KOJIbOPY, IO Haraye e(eKT 3aICHHS.

Sxmo xomip (iKCyeThes CIocTepiradeM 3aHAATO IOBTO,
HACTyIa€ XpOMaTUYHE CTOMJICHHS, B PE3yJIbTaTi SKOro Mo-
YaTKOBE KOJIPHE BIMIYTTS MOXE 3MIHHUTHCS N0 HEBMi3HaH-
HSL

Cromitroroda JIist KOJIbOpY 3aJIeXKUTh Bill HACTYIHUX (hak-
TOPIB:
® KOJIIPHOTO TOHY (KOBTI - HAWMEHIII CTOMITIOFOUI,
® YepBOHI, IOMapaHyeBi i (hioIeToBl - HAWOLTBII)
® YHCTOTHU (UMM YHCTIIIIE KOJIIpP, THM OLIBII CTOMITFOFOYHIA)

SICKPABOCTI (PHIJTyIIEH] i 3aTEMHEHI KOJIbOPOM - MEHIIIE
CTOMITIOFOYI, HIXK SICKPaBi).

Cromitioroua Jiisi KOJIbOpY IMOB'sI3aHAa TAKOXK 3 €MOIIIHHO-
MICUXIYHUMU PEaKIisIMH JTFOWHH, TOOTO HOro yrnomoOaHHs-
MH, KyJIbTYPHUM PIBHEM, TEMIIEPAaMEHTOM Ta IHIIMMH (ax-
TOpaMH, sIKi HEOOXiZTHO BpaxOBYBAaTH IMPHU KOJIPHOMY TIPOE-
KTyBaHHI.

4. Edext XpoMaTUYHOI CTEPEOCKOMii MoOymIoBaHHN Ha
BJIACTHBOCTSIX BIJICTYIIaHHS Ta BUCTYIIAHHS KOJIBOPIB:

o Termui nepes; XOI0JHUMU;

e HacuueHi rnepesi HeHaCUUCHUMH;
o CBiTJIi Iepe]] TEeMHUMH,

e dirypa Bucrtymae, GoH BiCTyIAE;

Bincrynatodi 3MeHIIyI0Th (HOpMy, BHCTYIAIOUi - 301116~
LIYIOTb;

BaxyiBe yepryBaHHs KOJIBOPIB: 3 )KOBTOI KIMHATH B Uep-
BOHY - €MOIIHHAIN MiAHOM, HAaBIAKK - MOJIETIICHHS, 3 YKOB-
TOI B 3€JIEHy - 3aCHOKOEHHS, 3 YEPBOHOI B CHHIO - HaOH-
eHHs1 MeTH. OIITHYHE KOPHUTYBaHHSI IIPOCTOPY.

5. IIpocTopoBe po3TalryBaHHs KOJIBOPY.

6. Cymieprpadika - 3MiHa ()OpMH 32 PaxyHOK KOJBOPY.

7. ®yHKIIOHATIBHE MPU3HAYCHHS PUMIIICHHS.

8. Ilcuxodizionoriunuii (akTop BpaxoBye OCOOUCTICTH
JIFOTMHY, WOTO KOJIpHI INepeBarw, MOHITT «HOPMAJILHOTO
KOJIIPHOTO HaBaHTAXKEHHSI».

14

Koutip 1 cBiTII0, IpHiiMarOuy BaKIIMBY POJIb Y BUPIIICHHI
KOMIIO3MLIIHHOTO 3a/lyMy, MOXYTh PO3IUISTH TPOCTIp Ha
OKpeMi eJIEeMEHTH, a TaKOXK TTOEIHYBATH, BUSBIISTH (PYHKITi-
OHAJILHO-TIPOCTOPOBE DIIlIEHHS Ta BUIULITH TOJIOBHUH eIe-
MEHT CTPYKTYpPH, OPIEHTYBATH B IPOCTOPI OYMiBIIi, a TAKOX
3MiHIOBaTH (pOpMY TIPOCTOPY B 3aJICKHOCTI BiJl apXiTEKTyp-
HO-KOMITO3HINIHHOT i1ei. Kouip, BUKITHKAIOUM acoriarii, Mae
CHJIGHMH EMOIIMHINA Ta €CTeTHKO-BUXOBHHI BIUMB. Tomy
IIPY BUPIIICHHI OCHOBHMX (DYHKIIOHAIBHUX 30H — KJACIB,
mabopaTopiii, pexpeariif, KOpHIOPiB Ta iH. — CIiJ] JOTPUMY-
BaTHUCs KOJIOPHCTUYHOI BiATIOBITHOCTI KOKHOMY 3 TIPEACTa-
BJICHHX TIPUMIIIEHb 3 BpaxyBaHHsIM (yHKii. BpaxoByroun
BUMOTY 1 TICHXOJIOTIYHI BIIOJOOAHHS Y4YHIB, BIJIOBIIHO JIO
PI3HOTO BIKOBOTO KOHTHHTEHTY, Ta BUUTEIIB JI0 KOJIOPHUCTH-
YHOI TraMMH CEpEeOBHIA, BYEHI BHKOPUCTOBYIOTH METOJ
CEMaHTHYHOTO AW(EPEHIIIFOBAHHS, IO JO3BOJISIE BU3HAYATH
BIUIMB Ta e()eKTUBHICTH PI3HUX KOJBOPIB, 0a3yl0unCh Ha iX
pO3MOALTY TIO TUIOMIMHAM, TIepeBarax, CIOpPHHHSTTI, acolia-
LisSX, CUMBOJIIYHMX 3HAYCHHSAX U THX, XTO TepeOyBac B
LIUX TIPOCTOPAX, TAPMOHIT KOJIOPUCTHIHOTO TTO€THAHHS.

[Mpuiiom BUIIIEHHS! TEKTOHIKM KOHCTPYKLIH 1 MaTepiaiy.
JlnHaMmika PpO3BUTKY HPOCTOPOBHX CTPYKTYp IIKIJIBHHX
KOMIIJIEKCIB JIOCSTA€ThCS 3MIHAMU TEKTOHIYHOI BHPa3HOCTI
pi3HEX 3a @yHKuiOHaJILHI/IM TPU3HAYCHHSAM TPYI anMi—
LIIeHb, 30HYBaHHS BiJ| KOHCTPYKTHBHO HEUTpaIbHUX KIIACIB
70 HlZ[erCJIeHHH TEKTOHIKH 1HTep ’epiB BECTHOIONBHOT TPy-
M, peKpealii, CHOPTUBHUX 3aliB, Oi0IIOTEKH, aKTOBOTO
3aJly Ta iH. BHUSBIEHHS aKTHMBHHMX TOYOK IEPETHHY CTiH Ta
KOHCTPYKTHBHHX €JIEMEHTIB, III0 MOKa3ylTh POOOTY KOHC-
TPYKIil, BUKOPHCTaHHA XyJOKHIX MOXKIMBOCTEH apXiTek-
TYpHOI IUIACTUKH, (aKTypu Ta KOJIbOPY ISl BHPAKCHHS
crierpiki KOHCTPYKTUBHOTO DIIICHHS, TAKAM YHHOM,
T ICUITIOIOYH €KCIIPECHUBHICTh Ta CEMAHTUYHMM MOTEHINA
3aKJIaJly 1 CTBOPIOIOUH 1H(POPMALIHHUIA TPOCTIp.

B noenaanHi yub0BOTO IPOCTOPY 3 MPUPOAHUM OTOUYCH-
HSM BHUPILIYETHCS MpoblieMa MepeBTOMU LIKOJIAPIB HaBYa-
JIBHUM TIPOIIECOM, B TaKOMY BHIIQJIKy JOPEUHHH HPHIOM
acoriamnii iHTep €py 3 MPUPOJHUM CEPEIOBHUINEM, IO BHU-
KJIMKa€ TOTYTTS CIIOKOIO 1 pIBHOBAIHM, 3aCTOCYBAHHSI IIPHUPO-
JIHIX MarepiajiiB Ta METoAiB iX OOpOOKH, NpUTAMaHHHX
BIATIOBITHOMY pETiOHY, BKpAIUICHHS 3CJICHUX [IITHOK —
«CIIEMEHTIB TPHUPOIN», 3UMOBHX CafiB, MEPEBTUIFOIOYH
LIKUTBHAN 1HTEp’€p B «YACTUHY TIPUPOAH, CAIY».

Jlnst cTUMYyITFOBaHHSI TIEBHUX €MOILIHHUX CTaHIB, a TAKOX
JUISL CTBOPCHHS BiIIOBITHUX SMOLIMHIX CTaHIB 1 BIATIOBIA-
HOT THIIOJIOTi MPOCTOPIB MIKUTBHOTO 3aKJamy, 10 BiIMOBI-
JTAI0Th PI3HOMAHITHUM BHIIAM JSUTBHOCTI, 3aCTOCOBYIOTHCS
pi3HI apxiTeKTypHi 3aco0u (OpMyBaHHS HNEPLETITUBHOTO
MPOCTOPY IIKIJIBHOTO KOMIUIEKCY.

OCHOBHHM €JIEMEHTOM CKJIATHOT apXITEKTypH Cy4aCcHOTO
HIKITBHOTO KOMIUIEKCY SIBIISIEThCS YapyHKa Kiacy. Bimmo-
BIJIHO JI0 CYYaCHHUX MEJAroriyHiX MPOrpaM PeKOMEHIOBaHA
Opi€HTAllisl Ha OpraHi3alil0 y40OBHX CeKIiii 3a BIKOBOIO
03HAKOI0, B CEpE/FHI KOXKHOI BIKOBOi CEKIIil MO TPUMi-
IIEHb Ta iX IPYIMyBaHHS 3a NPEJMETHOIO O3HAKOI0. Y40oBa
TUSUTBHICTD, SIKA BiOYBA€ThCS B Hil, BUMarae eMOIIHOTO
CTaHy CKOHIIEHTPOBAHOCTI, YBaru, JUlsl IbOTO TIOBUHHI CIIPH-
ATH BCi 3ac00M apXiTEKTYpHOI BHPA3HOCTI: KOMIIO3UIiitHA
SICHICTb, KOHCTPYKTHBHA CTiMKICTh, TOPWU30HTAJIBHICTB,
M’sIKe CBITJIO, CTIOKiiiHI Koybopy. KoHCTpyKTHBHI (hopmMu HE
TIOBMHHI NPHKOBYBaTH 10 cee yBary, BiJIBOJIKAalO4M Bix
HABYAJIBHOTO TIPOIIECY, TOOTO OyTH HEHTpadbHUMH. Takum
YMHOM, BH3HAYA€THCS TPETiH MPUHOM — BHPINICHHA iH-
Tep’epiB y40OBHX YapyHOK 32 BIKOBUMH OCOOJIMBOCTSIMU.

BigMiHHOIO OCOONMBICTIO KJIACHUX MPUMIIIEHb IS MO-
JIOAIINX IIKOJISIPIB SIBISIETECS CTBOPEHHS TIPOCTOPIB IS
THIWBITya bHOI JiSTTBHOCTI, 3aHATh HEBEJIMKUX TPYII, MMOE-
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HaHHS y400BOTO TIPOIIECY 3 BiAMOYHMHKOM B MEXaX OJHOTO
npuMimeHHs. [ BUIUIEHHS MajlMX MPOCTOPIB, MaciuTad-
HUX MKoJsipaM 1-4 KiaciB, B KJIACHIH KiMHATI MOXYTh 3a-
CTOCOBYBATHCh Hillli, M’SIKi €JIEMEHTH TMOIiyMiB, CXOIB,
o0J1aiHaHHs, KIMHATHI POCIIMHH, «KPYTJIMI CTI, aKIEHT Ha
TUT031 Y BUMTIS KIIHMY, TpadiqHAX KOJIHOPOBUX MAJIFOH-
kiB. KnacHuii npoctip HaOyBae AMHAMIYHOI I'PH BHCTYIIB 32
PaxyHOK pPI3HOMAaHITHHX MOJIMYOK, Ta BCTYIIB y BHIIIAL
HilI, 1110 HECE EJIEMEHT 3alliKaBJICHHs Ta Oa)KaHHs 3aIlOBHU-
TH YCTi MiCIIsl BIACHUMH BUPOOaMH pydHOI pOOOTH.

B npuMileHHsIX cepeiHiX Ta CTapIIuX Kiacis (KabiHeTiB)
MeOIti Ta o0NlagHAaHHS TOBHHHI OYTH 3aIllPOCKTOBaHi 3 Bpa-
XyBaHH;IM MOXKJIMBOCTI TpaHcdopMarii, 10 HaJmae yMOBU
U MBHUAKOI 3MIHM TapaMeTpiB Ta KOHQIryparmii mpumi-
IICHHS 1 PUCTOCYBaHHS 10 HeTpauuiiiHuX (opm opraHiza-
il ypoKy («KpyImX CTOJNIBY», ampiTeatp, IPOCTip I iHIH-
BilyaJIbHUX Ta TPYIIOBHX 3aHSATH Ha BUIbHY TEMaTHKY Ta iH.).

3ragaHuil BUIE PUHOM OpraHizallii yI00BHX CeKiil 3a
BIKOBOIO O3HAKOIO JIa€ MO>KJIMBICTh CTBOPIOBATH Pi3HOMaHi-
THI THIH apXiTEeKTYpHO-TIPOCTOPOBOTO CEPENOBHUIIA I
cepeiHbOi 1 CTapIuoi BIKOBUX IPYI, a TAKOX peali3yBaTh
crermiky BiKOBOTO CHPHHHATTSA Ta MiSUTBHOCTI IIKOJBIPIB.
B sikocTi pekoMeHpaliif, y BiAMOBIHOCTI 3 BUMOTaMH KO-
JApIB PI3HUX BIKOBUX KAaTETOpii, MOpedHEe NPOCKTyBaHHS
NepeXiTHAX MPOCTOPOBHX PillleHb MK KJIACOM Ta peKpearli-
€10, SIKI CHOPHSIOTh IIBUAIIN ajgamTallii JO HOBOTO BHIY
JUSUTBHOCTI. JIJ1s1 MOJIOAIIMX IIKOJISAPIiB BaXKJIMBE MOETHAHHS
y400BOi 30HH i 30HHU TpH a00 IHIMBIAYaIbHOI TisUTBHOCTI B
OJJHOMY KJIAaCHOMY TIPUMIIIIEHHI.

B cepemnHiif BiKOBii KaTeropii mepexiHi MpoCTOpH B Iie-
BHOMY CTEIEHI BirpaioTh POJb «IIOP», 3aCIOKOIYH 1
CTHMYITIOIOYH YBary MIKOJIAPIB IIPH MEPEXOIi Bil BiIIOYHH-
Ky O y4900BOi MAiSUTBHOCTI, IO OOYMOBIICHO OCOOIMBOIO
PYXOMICTIO CepeIHbOI BIKOBOI IPYIIN HIKUIBHOTO 3aKJIa/Ly.

Pexpearniitai mpoctopu mpu y400BUX HPHMIIICHHSIX TO-
€THYIOTb IPOCTOPH JIMHAMIYHOT JIii, IPH-CIIJIKYBaHHS JITEH,
BUJIUTCHHS 30H THIII, 30H Ui CIUIKyBaHHSA. EMomiitHmit
CTaH IiJHECEHOT0 HACTPOIO, BIMYYTTS JIETKOCTi, PO3PSIKH
BiJI HAaNpy>keHOT MO3KOBOI JISITFHOCTI B TIPOCTOPaX JTMHAMI-
4HOT Jii JOCATalOThCS 3aBASKH 3aCTOCYBAHHIO ILIaBHHX,
BUTHYTUX ()OPM, SIKi CTBOPIOIOTH CTPIMKHI PyX MPOCTOPIB,

II0 BUPAXKAETHCS KOHCTPYKTHBHUM PHUTMOM, BBEACHHIM
JIOJIATKOBHX IUIOLIMH Y BHIJIAAI NMOXWIMX CTEJb, MOXMIMX
BEPTUKAILHHUX TUTOIINH, MTAHIYCIB Ta iH., KOHTPACTY KOJbO-
POBOI KOMITO3MIIii, BEpXHBOTO OCBITJICHHS, TPH CBITJIMX Ta
TEMHHUX 30H, JIOKAIbHUM MiZICBIYEHHM. Takuii THIT IpocTo-
Py XapaKTepHHUil I YIHIB CepeIHbO1 BIKOBOI TPYTIHL.

Jnst crapioi BiKOBOT IpyIH XapakTepHHM THIIOM IIPOC-
TOpPY SIBIAETHCS IHOWBIMyaJbHE CHPSIMYBAaHHS, a TaKOXX Ha
HEBEJHKI TPYIH 3aHSITh, OCKUIBKH B IIbOMY BiLll JiTH Halliie-
Hi Ha TOMIyK icTHHH, MaiOyTHBOI Tpodecii Ta 3aCBOEHHS
THX TIPEAMETIB, SIKi HaJlajdi MaTUMYTh IIepeBary s BCTYITY
y BVY3. Ilpusinerist BimmaeTscs BITHOCHO XOJOAHMM abo
axXpOMaTUYHHUM, CKJIAHUM 1 MaJl0 HACHYEHHUM KOJLOPOBUM
ramam, HIOAHCHUM TO€AHAHHAM KOJIbOPIB.

BucnoBok. OTxe, BpaxoBYIOUH OCHOBHI TIPUIOMH ITPOC-
TOPOBOI KOAMQIKAIil CTPYKTYpH IIKUIFHOTO KOMIUIEKCY,
BUPILIYETHCS TOJIOBHE 3aBJIaHHS — CTBOPEHHSI IIKABOI'O Ta
iH(pOpPMaTHBHOTO CEepeOBHIIA, SIKE SBISETHCS KOHIIENTYa-
JIBHOIO MOJIEJUTIO IIKUIBHOTO 3aKkiiay. B ocHOBY mokmazeHa
MeTa JUHAMIYHOTO PO3BHUTKY BHYTPILIHBOIO IPOCTOPY 3
30BHILIHIM BUpPa)XEHHSIM B 00pa3i yCTaHOBH, SIKMIl Jocsra-
€TbCSI KOHTPACTHUMH 3MiHAMH T€OMETPHYHHX XapaKTepHC-
THK TIPOCTOPIB, 301IBIICHHSIM X CKJIaAHOCTI 3aBISIKK (opMi,
KOHCTPYKTUBHUM DIIlICHHSIM, KOJIOPHCTUYHNUM XapaKTepHC-
THKaM, TeKTOHIYHIil BUPa3HOCTI, CTeNIeHeM HacH4eHHs (yH-
KIISMH Ta JCTASIMH 3 BpPaxXyBaHHSIM BIKOBOTO KPHTEpIIO Ta
nicuxo-(hi310J0riyHIX 0COOIMBOCTEH AiTEl HA OCHOBI 3aCTO-
CYBaHHS IIPOCTOPOBUX KOJIB, TMHAMIYHOMY PO3BHTKY KO-
JIBOPOBOTO, CBITJIOBOTO Ta JAHAUIAPTHOIO 3aIyMy PI3HHX
¢yHKIIOHATHHUX 30H. KomoprcTrdHa, CBITIOBa, KOHCTPYK-
THBHA Ta 30HAJIbHA (3TiHO (YHKIIOHATEHOTO 3MICTY) TeMU
PO3BHBAIOTECS 3 BPaxXyBaHHSIM €PrOHOMIYHMX, IICHXOJIOTIY-
HUX, KOMIO3UILIIHAX Ta XyIOXHBO-00pa3HUX BUMOT. Tiib-
KU KOMIUIEKCHE BpaxyBaHH: BHUIIE NEPEpaxoBaHUX MPHHO-
MIiB Ha OCHOBI (DYHKIIIOHAIFHO-TUIAHYBAJILHOTO PIlICHHS,
LIKaBOr0 KOMIIO3MIIHHO 1 32 ()OPMOIO, MOXKE CTBOPHTH
miTicHui 00pa3 MKUTBHOTO 3akiany. s mkomspie — 1e
I[IKaBE «BHXOBHE» CEPEIOBHIIIC, sIKe Oy HAIUXaTH Ha PO0O-
Ty 1 CHpUATH IWHAMIYHOMY HaBYIBHOMY IIpOILIECy, aJiKe
TOJIOBHE 3aBJIaHHS — IOPOJKYBATH Oa)KaHHS HABYATHCS.

JITEPATYPA

1. Bypuer A.I'. CemrioTriKa B apXUTEKType. — Yueb. mocobue. Exate-

puHOypr: Apxurekros, 2007.—85 c.

2. UxonnukoB A.B. ®ynkiws, ¢opma, o0pa3 B apXHUTEKType

/A.B.MxonnnkoB. — M.: Ctpotimzaar, 1986. — 288 c.

3. Urren M. Uckycerro npera /Mep. C Hem.: 5-¢ u3nanmue; Ipewciio-

Bue J.MonaxoBoii. — M.: U3a. JI. ApoHos, 2008. — 96 c.

4. Mapnep A.IL Dcreruka apXUTeKTyphl: TeopeTnueckne mpooieMbl

ApXUTEKTYpHOTO TBopuecTBa. — M.: Ctpoituzzaar, 1988. —216 c.

5. llly6enkoB M.B. CTpyKTypHBIE 3aKOHOMEPHOCTH APXUTEKTYPHOTO

(hopmoobpazosanus / [llydoenkor M.B.: Yue6. mocobue. — M.:
«Apxutektypa — Cy», 2006. — 320 c.

6. Pyvovarenko O. The images in the architecture of the school com-

plexes and its influence on the formation of the student’s personali-
ty/O. Pyvovarenko//Pressing issues and priorities in development
of the scientific and technological complex. B&M Publishing, SF,
C, USA 2013.-C. 87-92

REFERENCES

1. Burtsev A.G. Semiotics in architecture. - Textbook Allowance.

Ekaterinburg: Architecton, 2007. - 85 p.
2. lkonnikov  A.V. Function, form, image
A.V.Ikonnikov. - Moscow: Stroiizdat, 1986. - 288 p.

3.ltten J. Art of color / Translate: 5-th edition; Preface by

L.Monakhova. - Moscow: I1zd. D.Aronov, 2008. - 96 p.

in architecture /

4. Marder A.P. Aesthetics of architecture: Theoretical problems of

architectural creativity. - Moscow: Stroiizdat, 1988. - 216 p.

5. Shubenkov M.V. Structural patterns of architectural shape for-

mation / Shubenkov MV: Proc. Allowance. - Moscow: "Architec-
ture - C*, 2006. - 320 p.

Receptions of spatial codification of the interior’s structure of school complexes

O. V. Pyvovarenko

Abstract. The questions of organization of internal space of school complexes are considered, using the basic techniques of spatial codification
of the structure of interiors of a school institution. On the basis of the integrated application of techniques a number of tasks are solved to create

"educational™ spaces of school complexes.

Keywords: Reception, spatial codification, form, color, construction, study cell.

IIpuembI MpocTpaHCTBeHHOIH KOAN(PHKAIMH CTPYKTYPhI HHTEPHEPOB HIKOILHBIX KOMILIEKCOB

O. B. IIuBoBapeHko

AnnoTanus. PaccMatpuBaioTcst BOIPOCH! OpraHM3alii BHYTPEHHETO MPOCTPAHCTBA IITKOIBHBIX KOMIUIEKCOB, TIPHMEHSIsT IPUEMBI TIPOCTPaH-
CTBEHHOH KOJIM(HKAINH CTPYKTYPBI HHTEPHEPOB MIKOJIBHOTO 3aBezieHrst. Ha OCHOBaHMN KOMITIEKCHOTO NMPHMEHEHNS TIPHEMOB PEIIaeTcst psist
3a/JaHHH 110 CO3IAHHIO «BOCTIMTBHIBAIOIINX) IPOCTPAHCTB MIKOJIHHBIX KOMILICKCOB.

Kniouesvie cnosa: npuem, npocmpancmeennas koouguxayus, oopma, ysem, KOHCMPYKYUsl, y4eOHas AUeliKa.
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Amnoranist. Po3nstHyTO TIporiec onTuMi3anii po3BUTKY peKpealiifHuX TepHTopiil Ha perioHansHOMY piBHI. OnTHMizanii 30a1aHCOBAHOTO
PO3BUTKY peKpeaniifHuX TepUTOpii B yMOBaX TipCHKHX paioHIB Iependatae MOIeIOBaHH ((hopMalIi3arlifo) SBUII Ta IIPOLECIB 3a JIOIIOMO-
TOIO CITIBBITHOIIEHB Pi3HMX 3 ITapaMeTpaMH Ta XapaKTepoM YHHHUKIB TPiall «TepUTOPISt — pecypcH — iHppacTpyKTypay.

Knrouosi cnosa: 36anancosanuii po3gumox, MoOemOSanHs, 6azamopakmopHull aHais, KOMIIEKCHA OYIHKa, mpiada, 6a2amoeeKkmopHa
MOOeTb, MemooO IMIMayitiHo20 MOOeNOSAHHS,MICMOOYOigHI MO0, Koepiyichm SKOCmi peKpeayitinoi  mepumopii, pyHKYIOHATbHO-

npOCmMoposa cmpykmypa.

Beryn. Metonornorist ontumizanii 30aJ1aHCOBAHOTO PO3BHT-
Ky peKpeamiifHuX TepHTOpiii B yMOBaX TIpCHKHAX paloHIB
VYxpaincekux Kapnar nependadae mMonemoBaHHs ((opmati-
3alli0) SBHIIl Ta MPOIECIB 3a JOMOMOTOK) CIiBBiIHOIICH
PI3HHX 3a TapaMeTpaMd Ta XapakTepoM YWHHHKIB TpiaJu
«TepHUTOpisi — pecypcu — iHpacTpykTypa». [Ipomemypa
BKJIQJIAETBCA y 3 €Tamnu: BiJ MPOCTOTO 10 CKJIAIHOTO, TOOTO
nepwiuii eman — KiTbKICHAa OIIHKa KOXKHOTO Iapamerpy,
SIKUH BIUIMBAE Ha (PyHKLIOHAIBHO-TUIAHYBAJIBHY CTPYKTYPY
PpeKpeartiiHoi TepuTopii. Apyzuit eman — nosnsirae y 6araro-
(hakTOpHOMY aHaJIi3i TePUTOPIi Ta KOMILTIEKCHIH OIIHII YMOB
tpiagu. Tpemiii eman — po3poOKa KOMIUIEKCHOI OararoBek-
TOpHOI MOJIET Tpiajy, fKa A€ yABICHHS PO CTaH, Mepcre-
KTHBH Ta HalpsMKH FAPMOHIIHOTO PO3BUTKY peKpealiiHuX
TEPUTOPIH.

Orsin mydaikauiii mo Temi. Y mporeci I0CHIHKeHHs
TIOTEHIIIATy TIPCBKUX TEPUTOPIH Ha nepuiomy emani sKicHA
Ta KUTbKICHAa OIliHKAa pecypciB Oyia MpOBEICHA METOIOM
OITMTYBAHHS CITIO)KMBAYiB PEKpeamiifHoro mpoaykTy. 3a pe-
3yNbTaTaMy CIIOKHBAIIBKOI YSIBH PO YMOBH BiJIIOYHHKY
Oyma po3po0ieHa MaTpHIld SK OararokpuTepiaibHa OIliHKa
PEKpeariifHoro CepezioBHIa i OCHOBA JUIS APYTOIO eTary
orrrumizarii [1].

Po3paxyHKOBI TOKa3HUKH pEKpealiiiHiX HABAHTXKEHb €
HEOOXiTHIM KpHUTEpIEM UT BU3HAYCHHS €MHOCTI (MIiCTKOC-
Ti) KOHKPETHUX AUITHOK PeKpealiiiHuX TepuTopiii, 0co0iu-
BO y TIpCBKHX yMOBaX, JUISl BH3HAUECHHS SIKMX BayKJIMBUM
(hakTOpoM € cepeHi 3HAYCHHS PO3IMOAUTY BIIMOYHBAFOIHX
Ha | ra TepuTopii.

€MHICTh (IPOITYCKHY 3IIaTHICTh) TipChKO-PEeKpeariiiHux
30H Ta KOMIUIEKCIB PEKOMEH/IYEThCSI BU3HAYATH 32 JIOTIOMO-
TOI0 MOJIEpPHI30BaHOT aBTOPOM (hOPMYIIH, 10 BPaXOBYE OCO-
ONMBI YMOBH: HAasBHICTH JOCTaTHBOI IUTOMI JIFDKHHX Tpac
TEPUTOPIi IS peKpeariifHoi 3a0y7J0BH 1 AOMYyCTUMHX HaBa-
HTa)XEHb Ha NPUPOIHI JaHmmadTH [2].

3a aBTOPCHKUMH PO3paxyHKaMH OOTPYHTYBAHHS MiCTKOC-
Ti peKpearifHuX TepUTOPil Ui opraHi3amii TipChKOIIKHO-
IO TYpU3MY Ta CHOPTY BEIMYMHA HMOBIPHOTO CYKYITHOTO
PEKpealiifHoro TMOTOKY, YTBOPEHOIO JIOKAJIbHUMH CHUCTEMa-
MH po3ceneHHs JIbBiBebkoi, [BaHO-MDpankiBehkoi, YepHiBe-
K0T, 3aKapIaTchKoi 00nacTel, a TakoXK BiJMOYMBAIOYUMH 3
IHIIMX MicIb YKpaiHu Ta 3apyOiXoKst B TIPCHKOJIMDKHI KOM-
ekcH KaprnaTchKoro perioHy, Mo)ke CTAaHOBHTH OPi€EHTOBHO
nionazt 50 THc. ocib B3UMKY 1 Oinbiie 200 THC. BITITKY.

JI71s1 BCTaHOBJICHHS TTOKA3HUKIB JOIMyCTHMEX PEKpeartiii-
HHUX HaBaHTaXEHb, 110 € CIeH(piyHOI0 cPepor0 HayKOBHX
JIOCTIKEHb, 3aCTOCOBYIOTHCSI TaKOX 1HINI METOMN BU3HA-
YeHHS 3 reorpadiyHuX, eKOJIOTIYHMX, OI0JIOTTYHHX Ta IHIINX
rajgy3edl 3HaHb, SIKIi CTOCYIOTBCS JOCHTIIDKEHHS CTiHKOCTI
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TIPUPOJIHUX KOMIUIEKCIB, PI3HMX BUJIB JAHAIIA(TY, eKcrie-
PUMEHTAJILHUX JUISTHOK TOIIO.

OCOOMHBOCTI TPHUPOHOTO CEPENOBUINA BIUIUBAIOTH Ha
CTBOPEHHS TEPUTOPIAJIbHIX PEKPEaliitHUX CUCTEM, a TaKOXK
(opmyroTh Habip iX (yHKIIA. MeTonoM KOMILIEKCHOT Oara-
TO(aKTOPHOI OLIHKH BCIiX HASBHUX BHIIB PECYpCiB IUITHOK
JUIL TIeBHUX (DYHKIII 3aBEpIIyETHCS €Tal PeKOMEHAIIiH
LI0ZI0 BUKOPHUCTAHHS THX YH IHIIMX TEPUTOPIN IS BUKOPH-
CTaHHS B SKOCTI KYpOPTHHX, peKpearifHnx abo TypucTHY-
HHX YTBOPEHb.

Merta. MeToro 1aHOTO JAOCHKEHHS € po3po0Ka Iporiecy
onTUMIi3aLii pO3BUTKY peKpealiiiHuX TepUTOpii Ha perioHa-
JMHHOMY DiBHI, a came, IPyTHil Ta TPETild eTar METOIOJOTi1
ontuMizauii. /Ipysuit eman TPHUCBSIYCHUI PETYIIOBAHHIO
PEKpeawiifHoOro MOTOKY Ha TEPUTOPIi PETiOHY 3a JOTOMOTO0
MaTeMaTUYHOTO MOJICNIOBAaHHS. BH3HaueHHs ONTHMaibHHUX
BENIMYMH KUTBKOCTI BiIIIOYMBAIOYMX TIPH BHUPIMICHHI MPO-
0J1eM PO3MOLTY PEKpEaIliiHOTO MOTOKY Ha Pi3HUX JIITHKAX
1 IPOTHO3YBaHHS HATPSMKIB ()OPMYBAHHS Ta PO3BHUTKY Te-
PHTOPIaILHO-TIPOCTOPOBOT CTPYKTYpPH Mepexi 00’€KTIiB Bij-
TIOYMHKY MOMJIMBO 3JIHCHUTH METOaMH MaTeMaTH4HOTO,
rpad)igHOro Ta KOMII FOTEPHOTO MOICTIOBAHHS. 30LTBIICHHS
AKTUBHOCTI pEeKpearliifHol MisUThHOCTI y paiioHax YKpaiHCh-
kux Kaprar BUMarae paiioHajgbHOTO TEPUTOPIAIBHOTO PO3-
TIO/ILTY TIOTOKIB BiAITIOYMBAIOYHX 1Y 9aci, 1 Y MPOCTOPi.

Marepianu Ta MeToau. 3a IOTIOMOTOI0 aJIeKBaTHUX Ma-
TEMAaTUYHHUX CHIBBIHOLIEHb XapaKTePHU3YIOThCS IIONCHKI,
npupoaHi, GpiHAHCOBI Ta IHBECTHIIIIHI MOXJIIMBOCTI peKpea-
LIHHKAX TEPUTOPIii 3 METOIO iX ONTHUMAIEHOTO BUKOPUCTAHHS
SIK 3 TIO3HIIIH 30epeKEeHHS MPUPOIAHUX PECYPCIB, TaK 1 3a110-
BOJICHHS TIOTPEO BiATIOYMBAIOYHX, SIKi IX BiJ[BIIYIOTB; TIPOBE-
JIGHHS. MAaTeMaTHyHOrO MOJENIOBAaHHS — TEePUTOpIaJIbHO-
MIPOCTOPOBOTO PO3MOJITY peKpeamiifHuX MOTOKIB BiIIOYH-
BAIOYMX JI0 O0’€KTIB pekpeariii Ha TepuTopil YKpalHCHKHUX
Kapmiar. OcHOBHOIO BUMOTOIO JI0 MareMaTH4HOI MoJei, Ha
OYMKy aBTOpiB, HOBHHHA OyTH ii 37aTHICTH HE TIIBKU /IO
KUTBKICHOTO aHaNi3y eKCHEePUMEHTAIBHHX CIiBBiJIHOIICHS,
aJsie i MOXKJIMBICTD TOIIYKY ONTHMAJIBHHX IIIIXiB BUPIIIEH-
Hs Ipo0JIeMH, SIKYy BOHA OITHCYE.

Ha po3paxyHOK TeXHIKO-€KOHOMIYHHX ITOKa3HHUKIB Ta BU-
3HAYEHHS PEHTAO0EIBHOCTI O0’€KTIB BIAMOYMHKY Y CBOIO
Yyepry BIUIMBAIOTh: KIUIBKICHI Ta SIKICHI IOKA3HUKH peKpea-
HIHHUX PeCcypciB  (XapaKTEPUCTUKH YMOB PO3MIIICHHS
00’€KTIB BIIOYMHKY, XapakTep HPUPOIHO-IAH/IIA(THOrO
CEpeNoBUIIA, BUIM PECYPCIB TOIIO), MEPENTIK Ta CKIIAJ OC-
JIYT, 10 HAJAITh Cy0’€KTU (KJIaCTEPH, PEKpealliiiHi KOMILIe-
KCH TOI1I0), (GOpMH Oprasizaiiii BiAIOYMHKY (OpraHi30BaHMH,
CaMOILILHUI TOIIO) Ta 4YacoBa TPUBAIICTh BiIIIOYMHKY
(moBroTpuBanui, KOpoTKodacHui). JlaHi XapaKTepUCTHKH €
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CYKYITHICTIO MaTEMaTHYHUX KPHUTEPIiB, sIKi MAIOTh MiHIMa-
JIbHI T2 MAKCUMaJIbHI 3HAYCHHSL.

3anporoHoBaHa BIIEPIIIe MemOoOUKa iMimayiiHo2o mMooe-
JIIOBAHHSL NPOCHO3Y6AHHSA GENUYUHU PEKPeayiliHo20 NOMOKY
TIPY BpaxyBaHHI MIHIMAJIFHOI KUTBKOCTI O3HAK, BUKJIA]] SKOI
omyOnikoBaHuil y po6oTi [2], anpobosana Illymsroro 'M. y
peaJbHOMY MPOEKTYBaHHI.

Meroauka iMiTallifHOTO MOJEIOBAHHS peKpeariiiHux
MOTOKIB TIpeACTaBlieHa MAaTeMaTHYHNM, TpaiyHAM Ta
KOMIT'TOTEPHUM METO/IaMH BHU3HAYEHHS KiTBKICHHMX Ta SIKiC-
HHUX TIOKA3HHUKIB peKpeamniiHoi cdepr (KUIbKICTh BiIIOYH-
BAlOYMX, aTPAKTHUBHICTh PEKpealliiHuX PecypciB, TemIiepa-
TYpHI pEXUMH TOIIO); BU3HAYAE TAKHUI TOKA3HUK K «KOE-
(iLieHT OTPUMAHOTO 33JIOBOJICHHS CEPEIHbOCTATUCTUIHO-
TO BiJIIOYMBAIOYOTO 3 BUKOPHUCTAHHAM KUIBKOCTI «IIO3UTHB-
HHX BIITYKIiB» («IlIKajia» BIATYKIB); KpUTEPIiB Ta «HOMEHK-
JATypH TOCIyT» abo «KoeillieHT TOCTHHHOCTI» CepBiCHOT
iH(pacTpyKTypH TOLIO.

KepoBasicTs mporiecy po3nominy peKpeariifHoro moToky
niependayae OTPUMAaHHS ONTHMICTHYHOTO (MAKCHMANBHOTO) i
MIECHMICTHYHOTO (MiHIMaJIFHOTO) MPOTHO3Y 32 KUTBKICTIO Ta
SIKICTEO KOHTHHICHTY BIATIOYMBAIOUMX Y JIAHIIA()THO-
TEPUTOPIAJILHOMY HpocTopi Ta 4Yaci. OCHOBHHMH THIIAMH
TipChKUX PEKpealiiiHuX yTBOPEHb Y BIANOBIAHOCTI 10 (yH-
KIIOHAJBHOI THIIONOTIi Ta anI?IHﬂTo'l' MapagurMu «TEPUTO-
pist — pereauMHl pecypcu — cepBicHa 1H(bpac1pyKTypa» -
1€ CKJIa/I0B1 (byHKLuoHanLHO—TepHToplanLHl CHCTEMH Tpiaan
«KYpOpT — pekpeatiss — Typusm». Jisi KOXHOI CKJ1a0BO1
(YHKIIOHATBHOT TUTIOJOT]i MOKHA BU3HAYHUTH CBOIO KJIACH-
¢ikaliio 3a 03HaKaMH, sIKi PO3KPUBAIOTH CYTHICTb Ta BiJ-
MIHHOCTI YTBOpEHb B 3aJISKHOCTI BiJl YMOB PO3MILICHHS,
BUJIIB pEKpeallifHuX pecypciB, BUAY TEPHUTOPIabHUX CHC-
TeM, XapakTepy CepBICHOI iHPpacTpyKTypH.

OnTrManbHe 3HAYCHHS BEIMYUHH PEKPEALifHOTO TIOTOKY
BI/IMOYMBAIOYHX MOBUHHO BI/MOBIIATH YMOBI MaKCHMAJIbHO-
IO 3aJ0BOJICHHS IOTPEO BiIIOYMBAIOYMX. I[Jm TIPOTHO3Y-
BaHHs TEPHTOPIaILHOTO po3nomny pereamHHoro TIOTOKY
ABTOPOM TIPOTIOHYETHCS. METOJ| IMITAllIfHOTO MOJIEITIOBAaHHS,
CYTb SIKOTO TOJISITAE y BH3HAYEHHI ONTHUMAIBHUX BEJINYUH
METOIaMH MaTeMaTHYHOTO, Tpa(iqHOro i KOMIT FOTEPHOTO
MOJICIIIOBaHHSI TeH/ICHIIH (POPMyBaHHS Ta PO3BHUTKY TEpH-
TOPIATHO-TIPOCTOPOBOI CTPYKTYPH Mepeki 00’ €KTiB BiIIO-
YUHKY. MareMaTu4Hi CIiBBiHOLIEHHS JI03BOJISIFOTH BCTAHO-
BUTH PO3IIOJILT JFONCHKUX, MPUPOAHIX, (PIHAHCOBUX Ta iHBE-
CTUIIIHHUX MOXJIMBOCTEH TEPUTOPI OCBOEHHS, PaIliOHATb-
HOTO iX BHKOPUCTAaHHS 3 METOIO 30€pekEHHs MPUPOTHUX
pecypceiB i 3aJ0BOJICHHS MOTPEO BiAMOYHBAIOYHX.

B ocHoBy Meromy mokmnaneHi QyHAaMEHTaNbHI IOCIHi-
JOKCHHSI B3a€MOIIT BCEPEIUHI CHCTEMHU «TEPHUTOPISt — PEKpe-
aIiiHi pecypcH — iHPpaCcTPyKTypa», TOOTO NeTalnbHUN aHa-
J1i3 JlaHAmagTHO-TepUTOPiaIbHUX YMOB, OLIHKU MPHPOIHO-
TEPUTOPIAFHIX KOMIUIEKCIB 1 pO3po0Ka CTparerii moBeIiH-
KH JTIFONIMHY B YMOBaX BiJIMOBITHOT THITOJIOTTYHOT MOJIETT, SIKa
niepeioavae iEpapxiro TEPUTOPIANIBHUX CTPYKTYPHHX €leMe-
HTIB BiJINOBIJIHOTO MiCTOOYIIBHOTO paHry. Y 3arajbHOMY
BUIJBIII i€papXis BiJTOBITa€ CHCTEMi TAKCOHOMIYHUX OJH-
HUIb peKpeartiifHoro paifloHyBaHHS Ta OpraHi3alii TepuTopi-
JIbHO-PEKpealiifHuX cucteM. Ko)xHOMY piBHIO BiJJBOAWTHCS
CBOSI pOJIb B peKpeariiiHoMy o0CITyroByBaHHi, (popMyeThCs
mpo(hinb, BU3HAYAIOTECS KUTBKICHI Ta SIKICHI XapaKTepUCTH-
KU 1 CKJIa]] IPOTIOHOBAHUX TTOCITYT.

B 3anexnocTi Bix yMOB popMyBaHHS Ta CriocoOy po3Io-
JIJly KOHTHMHICHTY BiAIIOYMBAIOYMX OYJIM 3alpoIOHOBaHi
Taki MicToOyaiBHI Mozeni, sIK «pinbTpy», «BiIBOMIKaOda» Ta
«@QKYMYITIOFOYay.

Tpemiii eman. Ha nanomy ertarmi 3ampOoriOHOBaHa aBTOP-
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CbKa THIIOJIOTISI pEeKpealliiHuX YTBOPEHb, sika 0a3yeThcs Ha
(yHKIIOHATBHIN Kaacudikauil i po3mIsaacTbes K Tpiaga —
«KYpOPT — pEKpeartisi — TYpU3M».

BuxigqHuUM TOJI0XKEHHSIM TIPUMaeMo, 110 PO3BUTOK TEPH-
TOpii MOCHIHKEHHS MOXJIMBHA TPH HACTYIMHHX 3-X yYMOB
pekpeawiifHoOl JisIBHOCTI BCepenuHi pekpeauiiiHoro Kap-
TIATCHKOTO KJIACTEPY MIKPETiOHAIBHOTO PiBHS:

1) «pekpealtiiiHi MOXJIHBOCTI (IIOKA3HHKH) TEPHUTOPID»
Knactepy R «psMyroTh 10 MAKCHMYMY»;

2) «xoedilieHT 30epeKeHHs TpUpoan» P mpu BUKOPH-
CTaHHI MaKCHMaJbHUX MOXJIHBOCTEH Tepuropii Kapmarch-
KOTO KJIAcTepy «IpsSMYy€E J0 MakCUMyMy», a0o «HaBaHTa-
YKEHHS Ha MIPUPOIY» — 10 MIHIMyMY;

3) exoHOMiYHA CKiIag0Ba ABUIBHOCTI (MPUOYTOK Bin Ha-
JaHHS TPOMOHOBAHOTO Tepeniky mociyr) E «ipsmye no
MaKCHUMyMY».

3 ypaxyBaHHSIM TPbOX BHMOT, IOIIYK PillieHb Oyie y BU-
ol cucreMu: R— max; P— max; E — max.

PosrmisHemMo mporiec onTuMizanii Ha MPHUKIIAAl 3-0X THIIB
PpeKpeariifHiX TepUTOPIi: KypOpTY, peKpearlii Ta Typu3My.

JI71st eKCIIepTHOTO OLIIHIOBAHHS pereauiﬁHMx Tepmopiﬁ
Ta BU3HAYCHHS ONTHMAJbHUX 3HAYCHD pereamnHm TSI~
HOCTI BCTAHOBIIOEMO 13 KpHUTEpIiB, sSKi XapaKTECPU3YIOTh
CKJIaZIOBI TPiaJyl «TEPHUTOPIs — pecypcu — iHPPACTPYKTypay,
a came: TepuTopii (4 MOKa3HHUKM), KPUTEPIIB I XapaKTepH-
CTUKH pecypciB (3), TOKa3HUKH IS XapaKTePUCTHKA iHppa-
cIpyktypH (6).

BuzHagaemo ix omiHKE npu 0OMeKeHHI HIDKHBOI Ta BEp-
XHBOT MeXi (HanpHKJIaj, IpH 1’ aTHOaNbHIN mikami Bix 0 10
5): 0 <(a, £, ) <5, pe3ynbrar NpeaCcTaBIIEMO Y TaOIMIHii
(opmi.

B pesynsrari mozpentoBansst 3a [1] orpumaemo omiHky K -
«KOoe(DILIEHT SIKOCTI peKpeariiiHoi TepuTopii», TEPMiH, KU
BIEpIIIC 3aIPONIOHOBAHHWI ABTOPOM IAHOTO JOCIIIKECHHS,
SIKUA € MIPOI0 OL[IHKH OTPUMAHOTO PEKPeaHToM (BiANOYH-
BAFOYMM, TYPUCTOM) 33JI0BOJICHHS Bif BimmouwHKY. [laHa
IHTErpOBaHa OIIHKA XapaKTePU3ye PEHTHHT TEPUTOPiaIbHO-
pEKpealiifHoro YTBOPEHHsI Y KOHKYPEHTHOMY CEpEIOBHII
PEKpeariifHoro KiiacTepy.

Pe3yabTaTn Ta ix odroBopennsi. Jlanuii MeTox anpo6o-
BaHHMH Ha MPUKIIAJl KypopTHOi Tepurtopii Tpyckasens — Mo-
pumH — CXigHUIL, 71 SKOi TPOBEIEHUH PO3PaxyHOK OIl-
TUMAJIbHUAX BEJIMYUH 32 13 TOKa3HHUKAMH BiJKPHTOIO CHCTE-
MO0 piBHsHB. [IpHHHSABIIM HACTYIHI BHXIIHI NaHi: Ny =
12721 — xinbKicTh BiQIIOYMBAIOYMX (PEKPEaHTIB), L0 Hpsi-
MytoTh Ha 00°ekT 1 — TpyckaBemp (10 KUTBKOCTI JiXKKO-
Micip); N2 = 1700 — KiUTbKICTh BIAMOYMBAIOYHX, IO MPSMY-
10Th Ha 00°exT 2 (Mopmms); Nz = 2800 — KUTBKICTE BiIIOYH-
BAIOYMX, [0 NPSIMYIOTh HA 00°ekT 3 (CxigHuI); 3araibHa
KUTBKiCTh BigmounBarounx — 15000 oci0:

K=kini+ksnz+ksng— max, 0<n;<12721, 0 <, <
1700, 0 <n3<2800, n1 + nx+nz = 15000,

1 13 . 1 13
S — 1 k2 — a)iz ’
13' a)max i=1 13 a)max i=1
13 n; +n. +n;
R L Sl L I
13'a)max i=1 Kp

PE3yNbTaTH PO3paxyHKy IPEJCTABUMO y TAOIMYHUM Ta
rpagigHIM CTIOCOOOM.

ITpu ananizi (yHKIIOHYBaHHS ICHYIOUMX pPEKpeariiiHuX
TEpUTOPiil Ha OCHOBI ONTUMI3aIlii 3HAYECHb JESIKUX IMOKa3HH-
KiB (KpuTepiiB) MOXKHa IPOTHO3YBaTH Ta NPOIIOHYBAaTH Ha-
NPSIMKH X MOJAJIBIION0 PO3BUTKY. Tak, SIKIIO ONTHMAajbHEe
3HaueHHA (QyHKUIOHATY 3a0e3nedyeThcsl NMpU 3HAYCHHI OfI-
HOTO 3 KPHUTEPiiB HIDKYE JOMYCTUMOTO (KPHTHIHOTO), TO TIPH
YMOBI OUITBIIIOTO BUKOPUCTAHHI MOTEHIIATY IIbOTO KPUTEPIIO,
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MO)KHA PO3IVISLAATH LIUISIXH JI0/IATKOBOTO BHKOPHCTAHHS abo
3MIHH NIapaMeTpiB IHIINX KPUTEPIIB.

Tax, y pesynbTati MAaTeMAaTHYHOIO MOJICIIOBAHHS 3 Me-
TOIO ONTHUMI3aLii Mpolecy eKcIuTyaTallii KypopTHOro Kiac-
Tepy (tadm. 1) TpyckaBens — Mopmme — Cxigauns (JIBiB-
CbKa 00J1acTh) ONTUMAIBHUM € (PyHKIIOHYBaHHsS KypOPTiB
M.M. TpyckaBeup, MopmuH. MareMaTnuHuil po3paxyHOK
«koedilliEHTy SIKOCTI peKpealiifiHol TepUTOpii» TO0Ka3aB 3Ha-
geHHsS Kqpm = 0,81 Ta 0,72 BimmosimgHo. Jlauwuit pesymbrar
OLIHKH ICHYIOUOTO CTaHy Ha MICIi 3aBaHTAKCHHS JIKKO-
Micip y M. TpyckaBens Ta M. MopivH OyB MiATBEPHKSHHUI.

[pu 11bOMy 33JJOBOJIEHHS BiJ JIKYBaHHS Ta BiJHOBJICHHS
¢BIYHNX crit Ha KypopTi ¢. CXiTHHIT OTPUMYIOTh MEHIIe
50 % BimnmoO4YMBAIOUMX — «KOE(DILIEHT SKOCTI peKpeariitHol
Teputopii» Kym = 0,45; B pesysbrari € HasBHI BiTbHI MicCIist
Ha KypopTi ¢. Cxinauns (3aBaHTa)ceHHs 579 Miclp npH Hasi-
BHOCTI 2800 JiXkKO-MicIb cTaHOM Ha Oepesens 2017 p.).

Takum 4MHOM, JUIS ONTHMI3alil PEKPEaIiifHOro MOTOKY
MIPOTIOHYIOTHCST HACTYIIHI PEKOMEHAIIi I KypopTy B M.
CXiTHMISL: TIOKPAIEHHS PECYPCHUX MOKA3HUKIB Ta XapaKTe-
PHCTHKH 1H(1)paCprKTypn HIIIXOM 30LTBIICHHS TPHPOJIHO-
JIKyBaJIbHUX PecypciB Rpi, MOKpaleHHs! PiBHS YMOB BiJIO-
9uHKY lw, 30UTBIIEHHA TPOQITHPHHUX (YHKIIOHATEHIX
00’exriB lpr (puc. 1).

AHAJOTIYHO TIpoLIeC ONTUMI3AIli MOXKHA MPOIAEMOHCTPY-
BaTH Ha MPHKJIAJax HIIMX KypopTHOI, peKpealiiHoi Ta Ty-
PHUCTHYHOI TEpPUTOPIi; MPH IIbOMY 3aCTOCYBABILH JIOIATKO-
BUI PETYJIIOI0YMI YMHHHUK 32 JIOTIOMOTOI0 (DyHKIIOHAIBEHO-
TUIAHYBAJIbHOI MOJIET «aKyMYIIOIO4a 30Ha — BIJBOJIIKAOYA
TepUTOPis — QLIBTPY.

Sxmo npuitaath, mo «Pekpeartiiina Teputopisy (It)
CKIIaaeThest i3 MictoOymiBHux Mozenein «Dinbrpay (f),
«BinBoikarouoi» (V) Ta «AKyMYITIO040D» (@), TO MaTeMaru-
YHO CIHIiBBITHOIICHHSI MUK pekpeanTtamud N muX 30H MOXHa
IIPEACTABUTH HaCTyHHI/IM guHOM: Nf = (0,01...0,2) N, Ny =
(0,1...0,3) N, N, = (0,89...0,5) Ny, ipy BUKOHaHHI YMOBH:
Nrt < N < NP,

YpaBiiHHS peKpealiiftHiM IIOTOKOM MiX KypOpTaMHy TIPH
I[BOMY MOXKE BiIOyBaTHCA SIK IIUISIXOM CTBOPEHHS MPOIIO3H-
il 3 MOCTYT BY3BKOi CHeIiami3allii, Tak i HaJaHHS MOCITyT
JUISL BIIIOMMBAIOYHX 3 OCOOIIMBUMH NOTpeOaMHu, TOILO.

[pu HasiBHOCTI DOIATKOBO MPHIATHUX TEPUTOPIH 1S pe-

KpeawiiHol AisUIbHOCTI Ta PecypciB NPHPOAHMX MiHEpallb-
HUX BOJ ONTHMIi3allis MPOIECY MOXKIIMBA IUIIXOM 30171b-
LIICHHS] HaBaHTaKCHHS HA NMPUPOJHUH JaHAMIA(T Ta BHKO-
PHCTaHHSI 3araciB MiHEpaIbHUX BOJ, NPU YMOBI CTBOPEHHS
JONATKOBHX JIDKKO-MICITb Ha KypopTi ab0 MaKCHMabHOTO
BUKOPUCTaHHS 0a3u NPHHOMY y NMPHBaTHOMY CEKTODi, PO3-
IIMPEHHST CEPBICHUX ITOCIYT, [0 IPH3BEe A0 30UIBIICHHS
MIOTOKY BiZITOYMBAIOYMX Ha PEKpealiiiHy KypOpTHY TEpHTO-
piro B itomy.

[MepcniekTuBHIME Ta €()EKTHBHUMH € PE3yJIbTaTH OITH-
Mi3amii pexpeartiifaix Tepuropiii c. [Tomo6osers — c. ITim-
neup — C. I3Ku, U1t KX ONTHMI3aLlisi PeKOMEHIYEThCs 3a
PaxyHOK TOKpAIICHHS BCiX IOKAa3HUKIB (XapaKTEepHUCTHK)
CIICMEHTIB 1H(PACTPYKTYPH LIS BCHOTO PEKPEaIliiHOTO Kiia-
crepy c. IlogoboBens — c. ITmmrmens — c. I3ku. Y Toit ke
Yac, NMpY CTBOPEHHI IEBHUX MEPeIyMOB JlaHi TepUTOpii MO-
JKHA PO3IIIIIATH T10 aHAJIOTIl 3 KYPOPTHUMH TEPHTOPISIMH C.
Ionsra — c. ComounH — caH. Kapmary, sk aKyMmyirooody
MoOJIeITh, GIIBTP Ta BiIBOTIKAIOTY 30HY.

TypuctraHHi KiacTep MiKperioHaabHOro piBHs M. JIbBIB
— M. YepHiBIi — M. YKropoJ XapaKTepu3yIOTbCsl BHCOKHMH
«KOeOIIEHTAMH SKOCTI PEeKpeariiiHol Teputopii»: Kuypm =
0,91, 0,85 ta 0,72 BiamoBixHO. JJomarkoBo M. YepHiBmi —
TYPUCTUYHUI IIEHTpP, MOXKE MOKpAILIWTH ONTHUMAJIbHI 3Ha-
YEHHS! XapaKTEePUCTUK SUTBHOCTI 13 pOCTOM IOTOKY TypHC-
TIB TpU 30UIBIICHHI MPOIYCKHOI CIPOMOXKHOCTI 1CTOPHKO-
KYJIIBTYPHUX 00’€KTiB, PO3IMIUPEHHS KUTBKOCTI JIKKO-MICIh
0a3u MpUIOMy Ta BIPOBAPKEHHS HOBUX TYPHCTUYHUX IPO-
IOYKTiB (HANpUKIAA, MapmpyTiB). OnTumizariiss peKoMeH Y-
€Thesl y cepl ynpaBiiHHS peKpeariiHIMU MOTOKaMH I1UISI-
XOM  CTBOPCHH: iHTerpoBaHoro  kiacrepa  (KypopT-
PpeKpeanis-TypusM) 3 HEHTPOM y M. YKIOpOr.

BucHoBoK. 3acTocyBaHHS METOLy iMiTaliiiHoro Moze-
JIFOBaHHS PEKpEalifHIX TEPUTOPid NO3BOJISIE BUKOHATH OII-
THMi3alilo0  (QYHKIIOHAILHO-TUIAHYBaJIbHOT  (IIPOCTOPOBOI)
CTPYKTYpH peKpeamiiiHoi cucteMu YkpaiHchkux Kapmar Ta
PO3pOOUTH peKOMEHALi 3 YIPaBIiHHS PEeKpealiiHuM To-
TOKOM B M@Xax KJIacTepy 3 MPONO3HIisIMH MOJAJIBIIOTO 30a-
JIAHCOBAHOTO PO3BHUTKY ICHYIOUHMX PEKpeallifHuX YTBOPEHb 3
MIPOCYBaHHS PEKPEaLifHOTO MPOIYKTY Ha PUHKY HOCIYT.

Januit MeTon MOXKHa 3aCTOCYBaTH 1 IPU pO3poOL KOH-
LTIl OCBOEHHS HOBHX PEKpEaIiifHUX TePUTOPIii.
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Optimization of balanced development of recreational areas the Carpathian region of Ukraine

G M. Shulga, T. F. Panchenko, M. O. Kuzin

The optimization process of recreation at the regional level is considered. Optimization balanced development of recreational territory of the
Carpathian regions involves modeling (formalization) phenomena and processes using different ratios of the parameters and character factors

triad "territory - resources - infrastructure.”

Keywords: sustainable development, modeling, multivariate analysis, comprehensive evaluation, triad, multi-vector model, simulation model
method, urban model, the quality factor recreational area, functional and spatial structure.

OHTI/IMI/BaIH/lSl cﬁaﬂancnponamloro PasBUTHsA PEKpeallMOHHbIX TeppnTopm‘i KapnaTcxoro peruona

I'. M. Illlysera, T. ®.I1anyenko, H. O. Kyznn

Crarbs MOCBSIIEHA NPOLIECCY ONTUMU3ALMK PA3BUTHS PEKPEALMOHHBIX TEPPUTOPHIA Ha PErHOHAIBHOM ypoBHE. OnTHMH3aly cOanaHCupo-
BAHHOTO Pa3BHUTHs PEKPEAIMOHHBIX TEPPUTOPHI B YCIOBHSIX TOPHBIX PAHOHOB MPEIycMaTpruBaeT MozienmpoBaHue (opManizaryio) siBleHui U
TPOLIECCOB C MOMOII[BIO COOTHOIICHHUH Pa3HBIX MO MapaMerpaM U Xxapakrepy (pakTopoB TpHaIbl «TEPPUTOPHS - PECYPChI - HH(pacTpyKTypay.
Kniouesvre cnosa: coanancuposannoe pazgumue, MOOIUpOBaHUe, MHOOPAKMOPHbII AHANU3, KOMIIEKCHASL OYeHKd, mpuaodd, MHO208EK-
MOPHAsi MOOEb, MEMOO UMUMAYUOHHOL0 MOOETUPOBANUS], SPAOOCMPOUMETbHbLE MOOETU, KOIguyuenm Kauecmea pekpeayuonHou meppu-

mopuu, hYHKYUOHATLHO-NPOCMPAHCMBENHAS, CIMPYKMYPA.
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AHHoTanus. J{j1s1 momydeHus B pe3ynbTaTe MeperaBa cTajgel ¢ MOHIKEHHBIM COlep KaHUEM BOJOPOJIa ONPEAEIeH MEXaHU3M MEX-
(a3HOTrO pachpeseNieHus ero B CHCTeMe ra3 — (roc — MeTal. Y CTaHOBJIEHO, YTO JMMHTHPYIOLIEH cTaauell KMHETHKH Ipolecca,
IpoTeKarome Ha Mexda3Holl rpaHule, SBIAETCS OKHCIUTENIbHO-BOCCTAHOBUTENbHAS PEAKIMSA C yJaCTHEM BOIOPOJOCOAEPIKAIIIX
ra30B ¥ KOMIIOHEHTOB MeTa/uTHueckoi (a3pl. YIpapieHHe TUMUTUPYIOIEH CTaauell Mo3BoseT MOMyYHTh B pe3yIbTaTe Ieperiapa

U31CIIUA BBICOKOT'O Ka4€CTBA.

Knroueswie cnosa: pacnpeoenenue 6000pooa, 31eKMpouiaKosulii nepenias, rioc, KUHemuKa, MexaHusm, TUMUmupylowas cma-

oust

Beryn. M3BecTHO, UTO MONy4YeHHE BHICOKOKAUECTBEHHBIX
craneil MeTofoM 3JeKTpomnuiakoBoro meperrasa (DILIT)
CO CHIDKCHHBIM COJICPXKHUMBIM PacTBOPEHHOTO BOIOPOIA
SIBIISICTCSA CJIOXHOM 3amadeil. [loBeImeHHOE comepikaHUe
BOJIOPOJIa OKa3bIBaeT BPEIHOE BIMSHUEC HA KaYCCTBCHHBIC
XapaKTePUCTHKH U CBOHCTBA CTaJICH U CIUTaBOB. | TaBHBIM
TpeOOBaHNEM CTaJCIIIABIIBIINKOB SBIACTCS pa3paboTka
TaKMX TEXHOJOTHYECKUX TapaMeTpoB IeperiaBa, KOTO-
peie OBl JanM BO3MOXKHOCTh MOJIy4aTh METAT C
HauMEHBIINM COJIep)KaHreM BojiopoJia. Benencteue toro,
YTO MEperviaB CTald, OCYIIECTBIAETCS B CUCTEME Ta3 —
¢uroc — MeTal, HeOOXOJMMO M3y4YaTh MEXaHH3M MEX-
(a3HOrO ero pacrpeneNcHUs W B3aNMOACHUCTBHS BEIIIEC
yKa3aHHBIX ()a3 B YCIOBUSAX BEICOKHX TEMIIEPATYP.

0030p nyoaukamuii. B psie pador (cMm. Hanpumep [1,
2]) paccMOTpeHbI Pa3IMYHbICE UCTOYHHUKU MOCTYIUICHHS
BOZIOPOJIa B CTallb, MeperuiasisgeMyto merogom DI, U3
aHaIM3a THX JaHHBIX CIEIyeT, YTO IS CTAI[HOHAPHOTO
peXuMa OTKPBHITOTO TeperiaBa OCHOBHBIMU W3 HHUX SIB-
JIAIOTCS TOJIBKO J1Ba UCTOYHMKA. Bosopos, Haxonsuiuiics
B TMEPEIUIaBIsieMOM JJEKTPOJe JIOBOJHHO YCIEIIHO
yCTpaHseTCs, MPUMEHEHHEM BaKyyMHpPOBAaHHOW CTallu,
JUUIsl M3TOTOBIIEHUSI MCXOJHBIX (TIEPEIIaBIIIeMbIX) 3JIEK-
TpoaoB [3—7]. BTOpBIM HCTOYHHUKOM SIBISIETCSI BOAOPO,
MOCTYTAIOMINKA B METallT 4epe3 (DIFOCOBEBIA pacIuiaB W3
ra3oBoil (a3el, Bcerma cojaepkailedl BOISHBIC IMaphl B
3aBHCUMOCTH OT MapIHajbHOTO JaBICHUS aTMOCQEpHI
(PH20y. [Tpuposa 3Toro ¢akropa okazajiach Ype3BbIYANHO
CIIO)KHOW W K HACTOAIIEMY BpPEMEHH HM3Yy4YeHa elle Helo-
CTaTOYHO.

OO6muii TepMOAUHAMUYECKUIN aHAU3 COCTOSHUS Ta3 —
(roc — MeTalT MPUBOANT K 3aKIIOYEHHUIO, YTO BBHIOpaH-
Hasi CUCTeMa B MpoIlecce MeperiaBa 0Ka3bIBaeTCsl B OUYEHb
OOJIBIION CTENMEeHH HEePaBHOBECHOW, MPUMEHUTENBHO K
texHonoruu OIIIT. DTOT BBIBOA HEMOCPEICTBEHHO Clie-
JIyeT W3 COIOCTaBJICHUS BEIMYUH OKUCIUTEIHHO-
BOCCTAHOBHUTEIIFHOTO  IMOTCHIMAJa pPaccMaTPUBACMBIX
(a3, BEIpaKaeMbIX Yepe3 PAaBHOBECHBIC IS HUX 3HAUYCHUS
mapuuabHBIX JaBiueHuil kuciopoaa (Poy). Eciu s ra-
30BOi (pa3bl B KPHUCTAUTU3ATOPE OTKPBITOH YCTaHOBKU
BIUII Po, = 2-1072 Mlla, To Benuuunsl Po,, paBHOBECHbIE
Ipu pabovmx TeMIIepaTypax IMpolecca ¢ COCTaBaMH Iie-
pEIIaBISeMbIX CTajlel, CyLIeCTBEHHO HMxke, yem 10715

19

MIla. Tak BO (pJIFOCOBOM paciuiaBe, KOHTAKTHPYIOIIEM C
ra3oBoil M HeMeTaiUIHYeckol (azamu, Hen30e)KHO BO3HH-
kaeT Oonpmoi rpagueHT Po, mo BeicoTe ero cmos. He
MOJKET OBITh PaBHOBECHBIM IIPH TaKUX OOCTOSTEIHCTBAX
1 MexQa3zHOe paclpereseHne BOJA0poIa B CUCTEME Ta3o-
Bas (a3a — ¢urroc — MeTau B mpouecce rrasku DT

Crnenyer Mpu3HATH HEKOPPEKTHBIMU TOMIBITKH aBTOPOB
HEKOTOPBIX PabOT OLCHUBATH Ta303allUTHBIE CBOMCTBA
¢rocor mo xomy DI ¢ momomnipo ko3dduienrta pac-
NpeieieH!sT BOAOpOaa MeXIy (IrocoM M MeTajluloM.
Hamu npoBenieHO cpaBHEHHUE IIaBOYHBIX U PABHOBECHBIX
BemuunH Ky [5, 6, 8], KOTOpbI# MOATBEpKAAET BHIBOA O
TOM, YTO COCTOSIHHE IIPOLIECCOB, OMPEHCIAIOMNX MEXK-
¢dasHoe pacmpeneneHue Boaopoma B cucremax OIIII,
JTAJIEKO OT PAaBHOBECHBIX.

Heas. OnpenenuTs TepMOIUHAMAYCCKHE H KHHETHYC-
CKHE OCOOCHHOCTH W MEXaHH3M MeX(azHOTO pacmpeie-
JICHUS BOJOPOJa B IpoOIeccax JIEKTPOILIAKOBOTO Tepe-
IUIaBa CTaJIeH.

Meroauka. Hamu B pa6ore [7, 9, 10] npemnoxken xo-
JIMYECTBEHHBIH MapaMeTp OTHOCUTEIHHOH BOIOPOIOIPO-
HunaeMoctd Qu (IIFOCOBBIX paciuiaBoB (ISl 3aJlaHHBIX U
HEM3MEHHBIX YCIIOBHH MPOBEACHUS MJIABOK) B BHJIE

Qu = ([Hluex + ([AHDwx) / [H]uex, )

rae [H]ucx — ucxoanoe conepkanue BOAOPOJa B repe-
mraBsieMoM atektpone, a (A[H])on — pasHumma mexmy
[H]ucx v 3Hauenunem [H] B ciuTke nepeniaBIeHHOro Me-
taima. Torma o0OOIIeHHAs XapaKTePUCTHKAa CKOPOCTH
Mex(a3HOTO Mepexoaa BOJOPOoaa U3 ra30Boi (a3l B Te-
perUaBiIsieMblii MeTaiul, 3ajaHHas cooTHomeHueM (1),
oKaszaymach OBl CBA3aHHOW ¢ PH>0 ypaBHeHHWeM THIIA
Qu=kPH20, B koTOpoM Kk — KO3(hGHUIHEHT MPOMOPIHO-
HAJIBHOCTH.

BopmopononponuaeMocts (III0COBOTO paciiaBa oOIle-
HHBaJach ¢ IIOMOLIBIO ABYX mapameTpoB Qu u Q°y [6, 7].
[Mapametp Qmn, ompexaemnsieMblii cooTHomeHueMm (1), xa-
pakTepu3yeT OTHOCHUTEIBbHYIO BomopoaonpoHunaeMocTs
¢utocoBoit asel B nponeccax DI C nenbro uckioye-
Hus 3aBucUMOCTH Qn oT PH20 Hamu mpennoxeH craH-
JapTHBIA IT1apaMeTp BOJOPOJONPOHHIAEMOCTH (IIIOCOB
Q°H, pacCUUTHIBaEMBbIil U3 paBEHCTBA

Q°u = Qu . (P°H20 / PH20)5, 2)
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rae PH20 — mapumanbHOE aBlIeHUE MApOB BOIBI B pa-
0oueil (mexoBoi) armocepe TpU MPOBEIECHUH ITUIABOK
OIII; P°Hr0 — mapuuanbHOE AaBIEHHUE MApOB BOABI MPU
MPUHATBIX HAMM CTaHAAapTHHIX ycaoBusx: 25°C u 50 %
OTHOCHTENBHOH BIAXXHOCTH aTMOC(EPHOTO BO3IyXa
(1,58-10° ITa).

Crenyet 3aKIIOYHTh, YTO TMPOIECC TIEPEX01a BOAOPOIa
13 Ta30BOH (ha3bl B MEpEIUIaBIIeMbIil METaJUI B YCIIOBHUSX
OHIIT sBasiercss KWHETHYeCKHUM mporieccoM. C ydetom
KUHETUKH TEeTEPOTeHHBIX PEaKUUi paccMaTpUBaeMbIi
MPOLIECC MOKHO NPEICTaBUTh KaK COBOKYITHOCTH CIIEIY-
IOIIMX OCHOBHBIX IIOCJIEJOBATEIbHO MPOTEKAIOINX CTa-
AN,

1. Macconepenaua H>O u3 obwvema razoBoit dasel k
BEpXHEH MMOBEPXHOCTH (DIFOCOBOTO paciuiaBa.

2. XuMH4ecKue peaknuny Ha Mek(a3HoH rpaHuIe ra3 —
¢iroc THa

(H20)ras + (Ozf)qm =2(OH) om; (3)
(H2O)ras + (F7) on = (OH") ox + (HF)ras; (4)
(HF)raz = (H) on + (F) o )

3. MomekynsapHas DuQQPy3us BOIOPOAOCOACPIKAIINX
noHoB (OH™ u HY) uepes auddysuonuslii cioii Bo ¢iaro-
COBOM pacIuiaBe (BOTU3U TPaHUIIBI Ta3 — (PITFOC).

4. Maccomepenada nonoe OH™ u H* (umm, uto TO *e
camoe, pactBopeHHBIX Bo ¢mroce H O u HF) uepes croit
(uTI0COBOTO paciiIaBa K HIKHEH ero TIOBEPXHOCTH.

5. Monekymsipaast auddysus wonos OH™ u H* (wm,
9TO TO K€ caMoe, pacTBOpeHHBIX BO ¢utoce Ho.O u HF) Bo

(mroce yepe3 QG Gy3UOHHBIN CIOH BOIW3H €r0 TPaHHUIIBI
C METaJJIOM.

6. OKHCINTEIbHO-BOCCTAHOBHTEIBHBIE XHMHUYECKUE
peaxmu Ha Mex(a3Hoii rpaHuIle (HIFOC — METAIIT THIIA

7. Auddy3noHHBIH OTBOX MPOAYKTOB peakmuu (6) u
(7) BruryOp Mertaimmmdeckod u ¢urrocoBoi (a3 cooTBeT-
CTBEHHO.
2(OH") ont + [Me"|me = 2[H]me + 2(0%) o + (Me?*) o )
2(H") o1 + [Me"] me = 2[H] me + (Me?*) ai1. @)

Pe3yabTaTsl U uX o0cy:kaenue. [y Bo3aeiicTBus Ha
KHHETUKY Tpolecca Mex(a3HOro pacrpeieseHusi BOAO-
pona B cuctemax DIIIIT oka3pIBaeTCsI BaXKHBIM BBISBICHUC
JMMUTHPYIOILEH CTaluM W3 NPHUBEACHHOTO BBILIE pPAJa.
CrienanbHBIX HCCIICAOBAHUIA, TOCBAIICHHBIX BBIsICHE-
HHUIO JaHHOTO Mpolecca, N0 CUX HOp He MpeanpHHUMa-
70ch. BhICKa3aHHBIE O 3TOMY TIOBOAY B pabdorax [2—4]
MIPEIOI0KEHNS HE TOAKPEIUICHBI CIICIaIbHBIM JKCIIe-
PUMEHTOM W HE COTJACYIOTCS MEXOy coOoi. Jlysi BEIAB-
JICHHS JIMMUTHPYIOUICH CTaIiH B KHHETHYECKOM IIPOIIeC-
ce Mex(pazHOTo Tepexoa BOAOPOAA IO XOMy IUIABKU
MIPEACTAaBISIIOCH 11eJIeCO00pa3HbIM MPOBECTH U TaKylo
CEepHIO IKCIEPHUMEHTOB, B KOTOPOIl M3MEHICS ObI COCTaB
(ITFOCOBOTO paciuiaBa U COCTaB MeTaumndeckoil ¢aspl. C
STOM LEIbI0 B OTAEIbHOW IPYIIIE ONBITOB B IPOU3BOJI-
CTBEHHBIX YCJIOBHSX MposeneHsl miasku OIIII ¢ npume-
HEHHEM HanboJiee PacpOCTPAHSHHBIX MapOK (UIFOCOB U B
Ka4yecTBE MEPeIUIaBIIeMOTO METaJIa CTalld YETHIPEX pas-
mmaeeix Mapok (08X18HI10T, 12X18HI0T, 40XH wu
I5X2HMA). Pe3ynpTaTsl 3THX HCCICIOBAHWN TpUBEIC-
HEBI B Ta0II. 1.

Ta6aumna 1. YcinoBus NpoBeACHUS U pe3yIbTaThl OMBITHBIX IIaBOK 10 onpeneneHuto BenuunH (A [H])dbn, Qu 1 Q°H ans pacmiasa
¢dmoca AH®-6 npu neperuiaBe pa3IMuHbIX CTaJIeH

Homep | Mapka Kon-Bo PH20- [H], (A [H]) o, o

MIaBKK cranu m1aBok | 7,5-1073, ITa | cM¥/100 T | cm3/100 T Qu Q°n
1 08X18H10T 6 15,0 8,3 +2,6 1,31 1,32
2 08X18H10T 8 55 7,6 -1,6 0,79 1,33
3 12X18H10T 3 17,7 8,2 +2,8 1,34 1,26
4 12X18H10T 3 15,8 8,3 +2,5 1,30 1,29
5 40XH 2 8,4 1,8 +3,6 3,00 4,09
6 40XH 4 6,3 1,8 +3,2 2,78 4,37
7 15X2HMA 3 19,2 1,8 +2,8 2,57 2,32
8 15X2HMA 3 11,3 1,8 +1,0 2,05 2,41

CKOpOCTh MEPBON M3 yKAa3aHHBIX BBIIIE CTajJUi B CTa- Qu=kP" 20, (8)

LHOHAPHOM PEKHMeE, KaKk MOXKHO MOKa3aTh, JOJDKHA ObITh
MIPOIOPIMOHATIbHA KOHIIEHTPAMK BOJASHBIX MApoB B pa-
6oueit atMocdepe ycraHoBku OIIIT mmu, uTo TO Xe ca-
MO€ JUI1 pacCMaTpHUBAeMOro ciydasi, BelnuuHe PH20 Iie-
XOBOH aTMoc(hepsl.

Ecnu momycTuth, 4TO IMMHUTHUPYIOIIEH CTaguel sBis-
ercs cragus 1, To mapamerp Qu He 3aBucen OBl HU OT CO-
cTaBa (IIFOCOBOTO paciulaBa, HU OT COCTaBa IeperuIaBis-
€Moro MeTanna. Bce U3 npuBeIeHHBIX yCIOBUH HAXOIAT-
csl B NIPOTUBOPEYMH C ONBITHBIMM JaHHBIMH. W3 Tabm. 1
BHAHO, 4YTO BenumunHa Qp mpomopruoHaimbHa PH20 W,
KpOME TOTO, 3aBHCHT OT COCTaBa (uIIoCOBOH (as3sl M OT
cOCTaBa IeperuiaBisieMoil cranu. Bee 3To BMecTe B3siToe
MTO3BOJISIET 3aKIIOYUTh, uTo cragus | B ycmoBmsax OIIIT
HE SIBIIIETCS TUMUTHPYIOIIEH.

JUis  TMMUTHPYEMOCTH  aHaJM3MPYEeMOro Iporecca
cTagueil 2, T.e. CKOPOCTBIO MPOTEKAHUS XUMHUUECKUX Pe-
akuit (3)...(5), BO3BMOXXHO BBEIBECTH clenyromee 0000-
LIEHHOE COOTHOLLIEHHE:

20

rae k — Ko QUIMEHT NpONOPIUOHAIBLHOCTH, & N —
YCpemHEeHHBIN i Tpex peakimid nmopsgox nmo H»O. Ia-
pameTp n ypaBHeHHs (8) HOIDKeH 3aBHUCETh OT COCTaBa
(urocoBOro pacruiaBa U ObITh HEYYBCTBUTEIBHBIM K CO-
cTaBy Merayuinueckod ¢aspl. OfHAKO 3TO HE TOATBEp-
XKJIaeTCsl OTBITHBIMHU JTaHHBIMH Tabx.1: n JuIs Bcex BapH-
AHTOB TPOBEJCHMS IUIABOK — BENWYMHA TOCTOSHHAS (n =
0,5), He 3aBUCHMast OT cocTaBa (hIIroCoB.

U3 cymectBa ypaBHenuit (1) u (2) cienyer, 4ro mpu
Q° < 1 mporecc DIIII compoBoXIAaeTcst era3aruei
metawa. C qpyroi cTopoHsl, nokaszateiab Q°y mo3BoJsieT
BBISIBUTH M 3aBHCHUMOCTH BEJIMYMHBI N ypaBHeHHs (8) or
cocraBa MeTamia. B ToMm cimywae, ecnu TakoBas OTCYT-
CTBYeT, BenmuuHa Q°H JODKHA OBITH OJTMHAKOBOM (B Ipe-
JieTiax KaKoH-TO HKCIIEPUMEHTAIBHON MOTPEIIHOCTH) JUIst
BCEX MapoK cTaJieif, meperuiaBisieMbix criocoobom DIITI.

W3 pgannpix Tabn. 1, mpexae Bcero, cliemyeT, 4To Be-
mnauHbl (AH])on 1 Q°n KONHYECTBEHHO XapaKTepHU3YIO-
e KMHETHKY MeX(}a3HOTO pacrpeesieH!s] BOIOPOaa B
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cHCTEME Ta3 — (IIOC — METaJUI MPU BJICKTPOIIIAKOBOM
IeperiaBe, 3aBHCAT OT COCTaBa MeTaundeckux (as.
Kpome Toro, mnsi xKaxmou W3 YEThIPEX HCCIEIOBAHHBIX
craneii BenuunHa Qy nponopuuoHansHa (PH20)%5,

Tak, g BapuaHTOB IUJIABOK 7 W 8 CTald MapKu
15X2HMA (cm. Tabn. 1) mapruanbHBIE AaBICHHUS BOJS-
HEIX apoB B 1IeX0BOii arMocdepe coctapnsmu 1,94-10% u
1,14-10° Ia, uemy orBeuaet 3Hauenue ((PH20)7/(PH20)s)"®
paBuoe 1,30. Otnomenue xe (Qu)7/(Qu)s s
paccMaTpuBaeMbIX TpYMI IUIABOK, PAcCYMTAHHOE IO
OTBITHBIM JaHHBIM Tabn. 1, pasuo 1,25. [Ins BapuaHTOB
m1aBok 1 u 2 (ctans mapxu 08X18H10T) nHabGmopaercs
eIle JIy4llee COITIACOBAHME BBHIOPAHHBIX OTHOIICHMIA:
((PH20)1 /(PH20)2 )0’5 =1,65u (QH)1/(QH)2 =1,66.

W3 npuBeneHHBIX (hAaKTOB, IPEXIE BCETO CICAYET, UTO
B IUTaBKaX C HEM3MEHHBIM COCTaBOM (IIIOCA NPH JOCTa-
TOYHO MaJIbIX 3HaYCHHUIX PH20 B Ta30Boi (a3e comepixa-
HHE BOJOPO/Ia B TOTOBOM METAJLIE MOXKET OBITh MEHBIINM
II0 CPAaBHEHHUIO C TAKOBBIM B HCXOJHBIX 3JIEKTPOJaxX (CM.
BapuanTsl 1 1 2 B T1abin. 1). OTMeueHHas 3aKOHOMEPHOCTh
JIaeT BO3MOXKHOCTB 10 HECKOJIBKMM HJIHM OJHOI U3 MpoBe-
JIEHHBIX TJIaBOK (C M3BECTHBIM PH20) ¢ MOMOIIBIO BBIpa-
JKeHUs (2) ompenenuTh HEOOXOAMMYIO CTENEeHb OCYIIKU
ra3oBoii ¢aszer B ycranoBke OIIIl it wckiroYeHUS
HaBOAOPOXMBaHHUA MeTayla. PaccMOTpeHne e 4ucIieH-
HBIX 3Ha4YeHUil BennunH Q°H, TaKkKe MPUBEICHHBIX B 00-
CYXIIaMBIX OIBITHBIX AAHHBIX (CM. TaOI. 1), MO3BOMISAIOT
YTBEpKAaTh, 4TO IPHUBEICHHBIN ITOKa3aTeNb HABOIOPO-
KEHHOCTH MeTajuia B OOJBIIEH CTENEHM 3aBUCHT OT CO-
craBa mociexHero. Ilpm >ToM ciemyer OTMETHTh, YTO
IaHHBIe TaOn. 1 BHOJHE KOpPpeKTHHL. Tak, i craneit
mapok 08X18HI0T m 12X18HI10T, Gnu3kux no cocra-
BaM, NOJTy4eHBI U Onn3kue 3Ha4eHus Q°y.

Takum 06pa3oM, COBMECTHOE PACCMOTPEHHE SKCIEPHU-
MEHTAJBbHBIX PE3yJIbTAaTOB 10 BOJOPOAONPOHUIIAEMOCTH
(ITIOCOBBIX PACIUIABOB, MPUBEACHHBIX B Ta0I. 1 MPUBOANT
K BBIBOJIY, YTO BTOpasi CTaJHsl paCCMaTPHUBAEMOI0 TeTepo-
TeHHOTO Tpoliecca Mex(a3HOro IepeHoca BOAOPOAa B
npoueccax DILII He sBAsSETCS TUMUTUPYIOLIEH.

Craguu 3 u 5 CXOIHBI MEXIY COOOH M CBSI3aHBI C MO-
nexynsipHoi auddy3ueit Bomopona B (IIFOCOBOM pacIiia-
Be. B ciryuae mMMUTHPYEMOCTH OJTHOM M3 3THX CKOPOCTEH
BCETO Iporecca Mexk(pa3HOro pactpesieseHus: BOJ0poia B

mwrapkax DI Bemuumua Q°n 3aBUcena OBl OT cOCTaBa
¢roca 1 OblTa OBl HEYYBCTBUTENBHA K MPUPOAC IMepe-
IaBsieMoro Metauia. [lociensee, Kak y)xe OTMEUEHO, C
OTIBITHBIMU JTaHHBIMH He coriacyercsi. Kpome Toro, xak
mokaszano B coobmiennu [11, 12], koahduiment Moseky-
nspHOW nud¢y3uu BOAOpOoAa B paciuiaBaXx (TOPHIHO-
OKCHIHBIX (DIIFOCOB HCKIIIOYUTENHEHO BBICOK (B CpeIHEM
1,1-107 cm/c). Bee 3To BMECTE B3ATOE TIO3BOJISET 3aKITIO-
YHUTh, YTO CTAAWU 3 U 5 HE MOTYT OBITH JIUMHUTHPYIOIIH-
MU. JIMMHTHPYEMOCTh paccMaTPUBAEMOTO TpoIecca CTa-
et 7 emie OoJjiee ManoBEPOSITHA, TOCKOJIBKY CKOPOCTH
T} Y3MOHHBIX TPOIECCOB B XKHUJKAX METAJJIaX HAMHOTO
MPEBOCXO/IAT TAKOBBIE B IJIAKOBBIX paciuiaBax [12].

B ta6. 1 cBeneHsl moyueHHble HaMu (cM. Takke [13,
14] maHHBIe 1O TIONUTEPMaM JTHHAMHUYECKOM BA3KOCTH M
pacmiaBoB (DIIOCOB Pa3IMYHBIX Mapok. M3 yka3aHHBIX
JAHHBIX MOKHO BHUJETh, YTO MPH TEMIIEPaTypax BBIIIC
1600...1650 °C (t.e. B oOnacti pabouyuX TEMIIEPaTyp
AJIEKTPOIIIAKOBOTO TIeperiaBa crajeid) (IIoCH OKasbl-
BAIOTCS y)KE€ HACTOIBKO IEePETPETHIMHU (M COOTBETCTBEHHO
CTPYKTYPHO pa3ymopsAOYeHHBIMH), YTO HX BS3KOCTH C
JATBHEHITIM POCTOM TEMIIEPATyphl OCTACTCS MPaKTHUE-
CKM Hem3MeHHOU. OmpeneeHHbIe TI0 MOTUTePMaM BeJIH-
YHHBI BA3KOCTH U MCCICTOBaHHBIX (birocoB mpu 1700
°C ¢ BBIXOZOM HAa TOPH3OHTAIBHBIC yYaCTKH TeMIIECpa-
TYpPHBIX 3aBUCHUMOCTEH 1| BCEX HCCICIOBAHHBIX (PIIOCOB
MIpUBEJICHEI B Ta0I. 2. PaccMaTpuBasi COBMECTHO BEIHYH-
HBI M| 1 Q°H, MOXKHO BHICTH (CM. Tabi. 2), 9TO CTaHIApT-
Hasi BOJOPOJIONPOHUIIAEMOCTh (PTOPUIHO-OKCUIHBIX pac-
mwiaBoB (arocoB DIIIIT oka3biBacTCs HE CBSI3aHHOM C UX
BSI3KOCTBIO. Tak, BSI3KOCTh pacIulaBIeHHOro (hiroca mMap-
ku AH®-7 npu 1700 °C cocrasnsier Toabko 0,004 Ila-c,
BSI3KOCTH IIPH TOi1 ke Temneparype ¢uoca AH-291 — Ha
nopsok BenuuuHbl Oonbiie (0,045 Ila-c). OgHako OTHO-
IICHHE COOTBETCTBYIOIIUX UM BeMUYWH Q°H COCTaBISCT
~1,5. B o0mem ke, HECMOTpPS Ha TO, YTO MUHUMAJIbHBIE U
MaKCHUMalIbHBIC BEJIHIMHEI 1 IS MIPUBEICHHBIX B TA0I. 2
(GITFOCOB OTIIMYAIOTCS APYT OT Apyra Oosee yem B 20 pas,
a OTBCYAIOIIME WM 3HAYCHUS CTaHAapPTHOW BOIOPOJIO-
MIPOHHUIIAEMOCTH — BETMIUHBI OJTHOTO TIOPSIKA.

Ta6aumna 2. Pe3ynpTaThl ONMBITHBIX TUIABOK 110 ONpeAeiIeHH0 BennduH Q°H 1t pacmiaBoB durocor DI npu meperuiaBe cramu

12X18H10T
CopneprxaHre OCHOBHBIX KOMIIOHEHTOB BO (hiro-|  Bsizkocthb

Ne Mapka o o

(mioca| dmioca cax, mac. % _ ¢mocanpu | Q°H
CaF Ca0 MgO | AlOs | SiO2 |1700°C, ITa-c

1 AH®D-6 59,4 48 — 30,8 1,0 0,022 1,19

2 AHO-7 79,6 19,9 — — — 0,004 1,58

3 AH®-13 | 544 16,6 — 22,0 6,5 0,016 1,13

4 AH®-14 | 68,3 32 — 12,5 15,4 0,003 0,95

5 AH®-25 | 52,6 13,5 13,5 16,0 25 0,020 1,36

6 AH®-28 | 46,7 27,3 — 1,6 23,0 0,020 1,26

7 AH®-29 | 404 25,6 3,5 15,1 13,0 0,012 1,39

8 |AH®-291| 16,3 22,8 20,6 38,2 15 0,045 1,05

ITony4yeHHbIN pe3ynbTaT MO OTCYTCTBUIO CBSI3U MEXKIY
n 1 Q% ansa xuakux Garocos B mporeccax DI mpen-
CTaBJISIETCSI HEOXKUAAHHBIM, TOCKOJIBKY IO CUX IO Ipe.-
10JIarajioch, YTO KUHETUKA HaBOJIOPOKUBAHUS NIEpETIIaB-
JEMOT0 MeTala JTUMHTHPYETCS IMpoIieccaMi Maccolle-
pemaunm BoJIoOpoaa B XKUAKHX Quitocax. B mocnennem xe
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ciydae, Kak Ioka3aHo B MoHorpaduu [14] mpumeHnTeNb-
HO K METaJUTypTUYECKHM OKCHIHBIM IUIaKaM, BS3KOCTh
pacIulaBOB OKa3bIBaeTCs peIlaroluM (HaKkTopoM, orpeie-
JISIFOIMM  BOZOPOJIONPOHUIIAEMOCTb. [IpHBeieHHbIE J10-
BOJIBI TO3BOJISIIOT IPEANOJIOKUTh, YTO MAaCCOIEPEHOC
BOJIOpOJIa BO (IFOCOBOM paciuiaBe (ctajus 4) He sBIseT-
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Csl IMMHUTHUPYIOMIUM 3TalloM MHOTOCTaJUHHOTO KHHETH-
YEeCKOro mporecca Mex(a3Horo pacrnpeneneHust BOIopo-
Jla B cucteMe ra3 — (hioc — Metaiut B poriecce DIIITT.
AHanu3 Bcel COBOKYITHOCTH MMEIOIINXCS B JINTEPATy-
PE€ ¥ MOIYYEHHBIX HAMU SKCIIEPUMEHTAIBHBIX AAHHBIX O
N3y4YEHUIO OCOOEHHOCTEH MOBEAEHHS BOJOPOAA B MPO-
necce OIIIT mo3BonseT 3aKIOYUTh, YTO YPOBEHb HABO-
JIOPOXKEHOCTH MEPEeIIaBIsieMOro MeTalia, B OCHOBHOM,
OTIPEJIETISIETCSI CKOPOCTBIO TPOTEKAHUSI XUMHYECKUX pe-
Ak B3aMMOJICUCTBHSI PacTBOPEHHBIX BO (hroce co-
JiepxKanmx Bogopoa okucautensHsix razos (H2O u HF) ¢
OTHOCHTEJIFHO JIEIKO OKHUCIISIOIIMMHCS KOMIOHEHTaMHU
MeTauTndeckoi BaHHBI (cTammst 6). Hamu pamee [5, 6]
MOKa3aHo, YTO B paciuiaBaX (hTOPHIHO-OKCHIHBIX (IIro-

COB, KOHTakTHpylonmx c¢ mapamu H>O, pactBOpsroTcs
onnoBpemenHo H,O u HF. CooTHomeHne nx KOHIICHTpa-
UH B )XUIKOM (ITFOCE OTIPEACIISETCS KaKk COCTaBOM (hirto-
ca, Tak U ero Temmepatypoil. IloaTomy B obmem ciydae
pactBopennsie Bo ¢mroce H,O m HF moryr ObiTh mpen-
CTaBJIeHHI Kak 0000menHsnii pearedt Buaa (H2O + mHF),
B KOTOPOM M — KO3(PHIHUEHT, XapaKTepU3yIOLIHH COOT-
HOLIEHHE TUX Ta30B B KOHKPETHOM pacIlIaBe.

C y4eToM OTMEUYEHHBIX 00CTOSTENIHCTB MPOIIECCHl B3a-
UMOJEHCTBUSI PACTBOPEHHBIX B XXKHMJKOW HIIakoBOU (haze
BOJIOPOACOJIEPXKAIMX Ta30B C Hauboyee aKTUBHBIMHU
okucnsomuMucs komnonentamu (Me!') meranmmueckoii
BaHHBI (Ha Mex(}a3Ho# rparuie (GIroc — METamT) MOKHO
MIPECTaBUTh CIICTYIOIUMH CXEMaMHU:

(HzO‘HT]HF)qm +(1+m/2)[Me]Me:(MeO)q>n +m/2(MeF2) oI +(2+m)[H]M/q>; (9)

(2 + m)[H]M@ = (1 + m/2)(H) T'A3;
(2 + m)[H]ww = (2 + m)[H]wve

B03MO0XHO, IPEIIONIOKHUTE Aajiee, YTO B 3TOM IMpoliec-
ce JIMMHUTHPYIOMINM 3TaIloM sBiseTcss peakuus (9), cko-
POCTH TIPOTEKAHHUS KOTOPOHW JMMHUTHPYETCS COOCTBEHHO
XuMHYecKuM akToM. C Ipyroi CTOpOHBI, CKOPOCTB IIPO-
TeKaHus peaknud (9) onpenensieT ypoBeHb CTAIIMOHAPHON
KOHLICHTPAIIM aTOMApHOTO BOJOPOAA Ha paccMaTpuBac-
Mo MexdasHoi rpaunuie — (2+m)[H]me. CooTHOIIEHHE
MEXAY TMOCIEeIHHM, 33Jal0lIUM TEPMOANHAMUYECKUN
CTHMYJI PacTBOPEHUs BOJOPOJa B METAUIMYECKOW BaHHE
TUIABKH, U YPOBHEM HCXOJHOW HaBOJOPOKEHHOCTH TIepe-
IUIABJIIEMOTO METajlla ONpe/eNsieT, B KOHEYHOM HTOTe,
YPOBEHb TEKYIIEH HaBOJOPOKEHHOCTH NEPEIIaBiIsIeMOro
metaa B npouecce DLUII. [Ipu 3ToM MeTant MOXKET Kak
JIOTIOJTHUTEIBHO HAaBOJOPOXKMUBATHCS 32 CUET IMPEHMYIIe-
CTBEHHOTO NpoTeKaHus peakiuu (11), Tak ¥ 9acCTHIHO
JIeTa3upoBaThCs 332 CUET MPEHMYIIECTBEHHOTO MpPOTEKa-
HUS B 00paTHOM HamnpaBieHuu peaxiwii (11) u (9).

Takum o0Opa3om, pemiaiomiee BIHSHHE Ha MEXaHU3M
NPOLIECCOB MEX(Pa3HOro nepexojia BoJ0OpOJa B IJEKTPO-
LIJIAKOBBIX MEPEIJIaBHBIX MPOIIECCAaX OKAa3bIBACT PEaKIMs
(9). "3 Bcell COBOKYIHOCTH NPHUBEICHHBIX BBIIIE OIBIT-
HBIX JIAHHBIX MOYKHO TaKX€ BHAETh, YTO IPH MPHHATON
texHoorun  OIIIT (¢ mpumeneHwem  ¢GTOpUAHO-
OKCHIHBIX (DIIFOCOB) peakmust (9), TMMUATHPYIOMAs CKO-
POCTB TE€TEepOreHHOTO Ipolecca MeX(a3HOro pacrpese-
JIeHWsl BOJOpOJa, TpoTekaeT obOparumo. I[lomaBneHue
9TOM peakuumy WM €e TOPMOXKeHHE (B COOTBETCTBHHU C
MIPEATIOKEHHBIM MEXaHU3MOM) JOIYCKAIOT IPHUHIINIIH-

(10)
(11)

AIBHYI0O BO3MOXKHOCTh HE TOJIBKO HCKJIFOYEHHS HaBOJO-
poxkuBanusa metamuia npu JIII, HO U BO3MOXHOCTB €ro
3HAYUTEIBHON Jera3anud (10 BOAOPOAY) B X0 IUIABKH.
Bwmecre ¢ TeM clieayeT OTMETUTh, YTO HOTOTHHUTEIEHBIM
pe3epBOM CHIDKEHHS ITOTOKA MMOCTYIAIOIIETO B IIepeIiaB-
JSEMBIN MeTaJI BOJOPOJa SIBISICTCS BO3MOXKHOCTH CTH-
MyJIUpOBaHUSA NpoTekaHus peakiun (10) B mnpsMom
HanpasieHud. D(GGEKTUBHOCTh TaKOrO IMpHEeMa 3HAYH-
TEJIBHO BO3PAcTaeT, €ClIM OJHOBPEMEHHO C YCKOpEHHEM
npouecca (10) OyaeT B 3HAUUTENHHONH Mepe KMHETUYECKH
3atopmoxeH npouecc (11).

BeiBoabl. PaccMoTpeHBl OCOOEHHOCTHM KHHETHKH WU
MeXaHW3Ma OTHENBHBIX CTAagWil Iporecca MeK(pa3zHOTO
mepexona Bogopoaa B cuctemax DI ¢ mpuBnedeHmeM
BCEro KOMIDIEKCA MOMYYCHHBIX B pa0bOTe M JTUTEPATYPHBIX
maHHbIX. CHelmaHo 3aKiIOYeHHe, YTO JIMMHTHPYIOMIEH
CTaauell KUHETHUKH IIpoIiecca SBISCTCS OKHUCIUTEIBHO-
BOCCTAHOBHTEINFHAS PEaKIIHs, IIpOTEKaromas Ha Mexdas-
HOHM rpanune (UIIoc-MeTall ¢ y4acTHEeM DPacTBOPEHHBIX
BO (bI0OCOBOM paciuiaBe BOJOPOIOCOJEPIKAIIUX T'a30B
(H20 n HF) u nerko OKMCISIOMUXCS KOMIIOHEHTOB Me-
Tam4eckoi (aspl. YCTAaHOBIIEHO, YTO JIMMUTHUPYIOIIAs
Mex(dazHas peakiys MpoTekaeT oOpaTUMO M JOMyCKaeT
NPUHLUIHAIBHYIO BO3MOXKHOCTH npoBeneHust J1LII cra-
JIeH, KaK ¢ JOMOJHHUTEIEHBIM HABOJIOPOKUBAHUEM METall-
Jla, TAK U CO 3HAYUTEIBHBIM yJAICHHEM U3 HEro BOIOPO-
na.
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Interphase distribution of hydrogen in the processes of steels electroslag remelting
V.V Brem, V. Ya Kozhukhar, I. V.Dmitrenko, L. V. lvanchenko

Abstract.To obtain steels with a reduced hydrogen content as a the result of the remelting, was determined a mechanism of the inter-
phase distribution of it in the gas-flux-metal system. It was established that the limiting stage of the process® kinetics, proceeding at
the interface, is the oxidation-reduction reaction with hydrogen-containing gases and metal phase components. The control of the
limiting stage makes it possible to obtain high-quality products as a result of remelting.

Keywords: hydrogen distribution, electroslag remelting, flux, kinetics, mechanism, limiting stage.

Me:xda3Hoe pacnpeaeneHne BOA0POa B MpoLeccax 3JIeKTPOLLIAKOBOIo NepemiaBa crajei
B. 5. Ko:xkyxaps, B. B. Bpem, U. B. JImutpenko, JI. B. UBanueHnko
AnHoTanus. /{15 nonyyeHus B pe3ysbTaTe IeperuiaBa crtaneil ¢ MOHMKEHHBIM COJepKaHUEeM BOAOPOa ONPeIesIeH MEXaHU3M MeX-
(a3HOTO pacrpeneneHus: ero B CHCTeMe ra3 — (GIoc — MEeTalUL. Y CTaHOBJICHO, YTO JUMHUTHPYIOIIECH cTaaueil KWHETHKU Tpoliecca,
MpoTeKaroliel Ha Mex(pa3HOH rpaHHIle, SBISETCS OKUCIUTEIFHO-BOCCTAHOBHTENFHAS PEAKIUS C y4acTHEM BOJOPOIOCOAEPIKAIIIX
ra3oB W KOMIIOHEHTOB METAJUTHIECKON (ha3bl. YTpaBIieHHE TUMUTHPYIOUIEH CTaluel MO3BOJSET MOMYIHTh B pe3yibTaTe MeperuiaBa
M3/IeTUs BBICOKOTO KayecTBa.

Knrouesvie cnosa: pacnpedenenue 6000pooa, 31eKkmpowiiaKogelii Nepenias, Qarc, KUHeMuUKd, MeXanusm, TUMUMUpYowds cma-
ous
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ECOLOGY

J10 nuTaHHA BUOOPY NMPOEKLii eKOoJIOrTYHOro KaprorpagyBaHHs
TPaHCKOpAOHHUX TepuTopii 3axinHoro Ioaices

B. M. MeabHuk, H. B. Myasp, B. JI. Pacion

CXiJHO€BpOTIEHCHKHI HAllIOHABHIH yHiBepcuTeT iMeHi Jleci Ykpainku

Paper received 27.08.17; Revised 02.08.17; Accepted for publication 05.09.17.

AHoTanisi. Po3rIsHyTI IUTaHHS TEOPETHYHOTO BHOOPY MPOEKIIIH VI eKOIOTIYHOTO KapTorpadyBaHHs TPAHCKOPJOHHUX TEPHUTOPIi
periony 3axinne [lomiccs. OOrpyHTOBaHa BapiaBaJeHTHA MPOEKIIisl, B SKill OKpiM reorpadidHuX KOOPIUHAT BPaXOBYETHCS JOAATKO-
BUH MapaMeTp, sIKUil XapaKTepHU3yeThCs INMPOTHUM MOIIMPEHHAM. 1 aKIIEHTOBAHOTO BiOOPaKeHHS JOCIIDKYBAHUX €KOJIOTIYHHX
(bakTopiB MPOIMOHYETHCSI 3aCTOCOBYBATU IICEBJOA3MMYTaIbHY MPOEKIif0. 3 METOI ONTHMAJIbHOTO €KOJIOTIYHOr0 KapTorpadyBaHHS
00rpyHTOBaHa IMCEBIOLMIIHAPHYHA MPOEKLis 3 IPUCTOCOBAHUMHU 130KOJIaMH. B cTaTTi mojaHo TeopeTHyHe OOTPYHTYBaHHS 3aIpo-

IIOHOBAHUX MiIXOMiB.

Knrwwuosi cnosa: 3axione [loniccs, kapmoepagiuna npoexyis, npoexyiss Cancoua, ncegdoasumymanbHa npoexkyis, anamopgosane

81000padicen s, HeMmpPaOUYitiHI Kapmozpagpiuni npoexyii.

Beryn. Bracninok ingyctpiamizamii Ta ypOaHizaiii, BU-
CHAXCHHS TPaJULIHHUX EHEPTeTHWYHUX 1 CHPOBHHHUX
pecypciB, MOCTIHHOTO 3pOoCcTaHHS AeMorpadigHOro HaBa-
HTQXCHHS Ha IPUPOAY CYTTEBO MOPYIIY€ETHCS IPUPOTHAIN
eKoJIOTiYHMN OanaHc. BiAmoBimHO aKTyalbHOIO € TIpO-
O1eMa BU3HAYEHHS €KOJIOTIYHOTO CTaHy KpaiH CBITY Ta ix
OKpeMux perioHiB. HaOyBaroTe 0COOTMBOrO 3HAYCHHSA
MPOBEJCHHS KOMIUIEKCY 3aXOJiB i3 BUSBIICHHS (haKTH4-
HOTO CTaHy €KOJIOTil, BEJIMYHH CKOJIOTIYHOTO HaBaHTa-
JKEHHsI, TPUAHATTS ePEKTUBHHUX 3aXOJIB i3 IMOKpAILCHHS
€KOJIOTTYHOI CHTYyallil, sIKa € aKTyaJbHOI JUIS €KOJIOTid-
HuX yMoB 3axigHoro Ilomiccs. VcmilliHe BUPIMICHHS X
3a71a4 MOJKJIMBE TLTBKH Ha OCHOBI CTBOPEHHS Ta BUKOPHC-
TaHHS CHCTEMH CIEUIAIbHUX KapT, OCKUIBKHU JIMIIE KapTH
MOXKYTh 3a0€3MEUNTH BiTOOpakeHHS 1 OTPUMaHHS CTPOTO
JIOKaJIi30BaHOI B TPOCTOpI PIZHOMAHITHOI MPOCTOPOBOI
iH(pOpMaii.

Bxkazani npobiemMu moTpeOyIOTh HETAaHOTO 1 CBO€YAC-
HOTO BUPIILIEHHsI, CaMe TOMY NOTPiOHI MOrIuOIIeH1 1ocii-
JOKEHHSI, 30KpeMa KapTorpadiyHi.

AHaji3 ocranHix my6Jikaniii. B cyuacHiit kaprorpa-
¢biuHiil nitepaTypi € oOManb nyOJikaliil 3 cyTo mMareMa-
THYHOI KapTorpadii. BigcyTHi nociimkeHHs 3 THTaHb
TEOPETUYHOTO  OOIPYHTYBaHHS OTPUMaHHs  3MIHHO-
MaclTaOHUX BapiaBAICHTHUX Ta aHAMOP(OBAHUX MPOEK-
miit. Jlesski muTaHHS OUX TPOEKIIi pO3TITHYTO B poOOTaxX
[2, 3]. B pob6ori [13] pocnmimKkeHHs: BUKOHAHI B KJacH4-
HOMY CTHJII ¥ aKIICHTYIOThCSI HA BCTAHOBJIEHHI XapakTepy
PO3IOJIiTY CTIOTBOPEHB B MEXaX MEBHOT'O PETIOHY.

IepcrextuBHMEu € Metonu [8] 3acTocyBaHHS Bapi-
aBaIlifHNX NPUHIOWIIB B ONTHMI3allii KapTorpadiuHmx
mpoeKiil 1 Ykpainu Ta i okpemux perionis. Ls cratts
€ TPOJIOBKEHHSM JTOCIIKeHb, BUKOHAHUX B PoOoTax [ 2,
3].

Merta. Metoto maHoi cTaTTi € po3poOka HeTpaguIii-
HHUX KapTorpadivHUX MPOEKIiil eKOJOTriYHOI OLIHKK Tpa-
HCKOpAOHHHX TepuTopiit 3axigHoro [Tomices. e perion
palioeKoJIoTiYHO ypakeHuH yHaciinok aBapii Ha YAEC,
Ma€ Miclle HETaTHMBHUW BIUIMB Ha TiIPOJIOTIYHHWNA CTaH
Haupknx o3ep (Ykpaina) po3poOka XOTHCIABCHKOTO
kap’epy (binopycs), crocrepiraerbcsi 3HauHe XiMidHE i
IIPOMHUCIIOBE 3a0pynHeHHS TepuTopii “€Bpoperion — byr”
(ITonp1ma).
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Buksag ocHOBHOr0 Martepiany

1. PiBHOBeIMKa mpoekuisi, AKa 30epirae TOBKHHY
Ha 3aJaHi KpuBiii. Y BHUIAAKYy, KOIH TEpHUTOpis, IIO
KapTorpadyeThcs, Mae CKIagHI 0OpHCH, 3 METOI 3a0e3-
TICYCHHS MiHIMAIBHUX CIIOTBOPEHb y MEXaX Ili€l TepUTO-
pii, moTpiOHO 3a0e3MeYnTH BiACYTHICTH CIIOTBOPEHB HA ii
cepenniii miHii. [lomiOHI 3amadi po3B’sI3yOTBCA B [Ba
erany. Ha meprioMy erami 3HaXOIsTh 3HAUYEHHS YaCTHH-
HUX MacHITa0iB JOBXKHUH y TOYKaxX KapTorpadoBaHOl Te-
puTopii 3a 3aJaHUM MOCTIHHUM 3HAYEHHSM YaCTUHHOTO
MaciitaOy MOBKMH Ha 3amaHiii kpusid. Ha mpyromy 3a
BIJIOMHM aJITOPUTMOM MaTeMaTH4YHOI kKaprorpadii oouu-
CIIIOIOTBCS TPSIMOKYTHI KOOPAWHATH BY3JIOBHX TOUYOK
KapTorpadiuHoi CITKH, a TaKOXX YaCTHHHI MacmTadw i
BEJIMYMHH CIIOTBOPEHb.

PosrnsHEMO piBHOBETHMKY MPOEKITifo, Mo 30epirae 1no-
BXHMHY 3a 3aJ]laHOI0 KPWBOIO. 3a BHXIJHY B35Ta BiJoMa
TICEBIOIMIIIHAPUYHA Ipoekiis CaHCOHa.
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— _ il.
x—R[(p+Zal(/1cos<p)], )
y = RAcose.

YacTuHHI TPOXiTHi:

X

=R [1 — Asing Z ial-(lcosqo)i‘l] ;

Yo = —RAsing; (2)
x; =R Z ia;cos@iAi~t;
V3 = Rcoso.

O06uncIoBaIbHI EKCIEPUMEHTH MMOKA3yIOTh, 1[0 ONTHMA-
JBHA KUTBKICTh KoedilieHTiB nopiBHIOE TproM. Koedimie-
HTH @; B JaHOMY BUIAJKy BU3HAYArOTHCS 38 YMOBH, IO B
TOYKax 3aJaHoi kpuBoi m = 1.

dx  Rx,de
m=—==——-—-—=2XxX,;
Rdp  Rdg ks (3)
m=1-—Asing iai(lCOS(p)i_l,
abo

m=1—2sin¢ (a; + 2a,Acosg + 3azA%cos?@). 4)
J1s TO4OK, B AKUX M = 1 , OTpUMaeMO cUCTEMY pPiB-
HSHB!
Vo (ay + 2a,Acos9 + 3azA*cos®p) = 0. (5)
PesynbraTn oOumciaeHHs mpoekuii s kaprorpadyBaHHsS
JIOCIIZKYBaHOTO PETiOHY HaBe/eHi y Tabmuii 1.

Ta6muusa 1. Pesympratn 0OYHCIEHHS TPOCKINi IS
KapTorpadyBaHHs JOCITIKYBAHOTO PETiOHY

Makcumanbhe ciotBopersst qjosxut I, | 0,587%
Haiibinpime cioTBOpEeHHS KYTiB @ 0,457°
Kputepiit EZ 0,001%
Kpurepiit E2 0,328%
Kpurtepiii E2 1,008
Tyt
Vi = (Mg — 1)100%; (6)
n

B2 =5 [a— 17 + (b~ 1%

- ()
EZ = %Z(ab -1
1

5-15.6-1)
1

Jle n — KUIBKICTh TOYOK, B SKHX OOYHCITIOIOTBCS CIO-
TBOpPEHHS; @, b — eKcTpemManbHi MacIITaOu TOBXKHUH.

2. IlceBpoasumyTaiabpHa TpoeKdis ajast aHamopdo-
BaHOro BigoOpakeHHsi. B ocraHHi pokn HaOyBaioTh
MOMYJISIPHOCTI MeToAn aHaMop(oBaHOTO KapToTpadidHO-
ro BimoOpakeHHs. Hamu po3risHyTi mUTaHHA MaTeMaTH-
YHOTO OOTPYHTYBaHHS aHAMOP(OBAHOTO BimOOpakeHHS 3
BUKOPHCTAHHSAM BapiamiiiHoro miaxoxy [3]. Taka mero-
IUKa € JOIUIBHOK, KOJIM TOTPiOHO Bi3yali3yBaTh Ha
TEMaTH4YHIH KapTi MpiOpUTETHICTH NeBHOro sBuma. Ok-
piM BHIIE 3raJlaHoro MiJIX0Jy MOXIHMBE aHaMopdoBaHe
BiTOOpaXCHHSI 3 BUKOPUCTAHHSAM MOAHM(DIKAIiA BIJOMUX
TIPOCKITiH.

PosrnsiHeMo niceBaoasuMyTanbHy KaprorpadidHy mpo-
eKIII0 JUIA BUMAAKY, KOJIU MOTPiOHO meperaTH BHKIIOYHO

edext chepuuHocTi 3emiti. 3aCTOCOBYIOTHCS BOHH, SIK
MIPaBUIIO, B KOCOMY OPi€EHTYBaHHi.

[IceBmoa3zumMyTaabHUMKU HAa3WBAIOTh TPOEKIil, B SKUX
mapa’esi BimoOpakaroThCsl KOHIICHTPUYHIMH KOJIaMH 200
iX ;yramu, a MepHIiaHH — KpUBUMH a00 IPSIMHUMH, IO
CXOIATHCS B IEHTpi mapaneneil. [Ipn npomy Mepumianu 3
nosroramu 0°, 360° 3aBxaM BiT0OPaXKAIOTHCS MPSIMUMH.

3a BU3HAYEHHSIM 3arajbHi PIBHSHHS LHX MNPOEKIii
MaroTh BUIJISIAL:

x=pcosd;
y = psind. ®)
Hexait
p= fl(Z); 9)

§ =a+ f,(2z)sinka,
ae k — crani 4uncna, Bi 3HAUCHHS SKNX 3aJICKUTh BUTIIS
Mepu/liaHiB; z, @ — MOJSIpHI chepudHi KOOPAMHATH, IO
BU3HAYAIOTHCS 32 (OpMyIaMu (JUIs TPOeKLii Kyoi):
sin z cos @ = sin ¢ cos @y — cos @ sin @q cos(A — Ay) ;
sinzsina = cos @ sin(1 — Ag);

cos z = sin ¢ sin @y — cos @ sin @, cos(A — Ag).

Tyt @, @g, A, g — Teorpadiyti KOOPJUHATHA TTOTOYHUX
TOYOK 1 TOUKH HOBOTO IOJIFOCa (OHI€T 3 TOYOK TEPUTOPIi,
10 KapTorpadyeTses) BiIIOBIIHO.

Ipu k = 1 npaMumMu JiHisIME 300paXKYIOTHCS MEPHIi-
anm 3 goeroramu 0°, 180°, 360°, mpu k = 1 — moBroTamu
0°, 90°, 180°, 270° i 360° . Y BumamKky, Kojau mapamerp k
OTpUMY€E NPOOOBI 3HAYECHHS, MPOEKLII CTAIOTh IICEBIOKO-
HIYHUMHU, a HE TICEB/I0a3UMYyTAIbHUMH.

IpeacraBumo p = f;(z) i fo(a) y Burmsai:
c

p=f)= RZ a;z%;
i=1 (11)

C2
ful@ =) g

@OpMyIM YACTHHHUX MAcLITa01B 3alMILEMO Y BUIJISI:
C1

= d_p — z ia.Zi_l-
M1 = Raz , o

i=1
_ pds
H2 = Rsinzda
_ 50( Zfi1 aizl

sin z

(10)

(12)

Komn
c

fola) = ﬂjaj, (13)
TO =

Cz
S=a+ Zﬁjaj sinka,
j=1
a5 C2 ! Ca (14)
8y = il Zj[)’jaf‘l sinka + k cos kaZﬁjaf da.
i=1 j=1

ITotiM BHOHMpaeThCsA TOYKAa HOBOTO IOJIFOCA 1 3a 3a7a-
HUMH YMOBaMHU 32 HaBeJCHUMHU (HOpPMYJIaMU 3HAXOSTHCS
MOCTIHHI mapameTpu «; 1 f§;, HA OCHOBI SKUX OOYHCIIIO-
€THCSI TIPOEKILIs.

3. BapiaBasienTHa TpaHcdopmamisi PpiBHOBEJIHKOI
azumMyTanbHoi mpoeknii JlamGepra. [lns imoctparmii
BapiaBaJICHTHOI TpaHC(OpMAIIii BIiJOMHUX KapTorpadiqHux
MIPOEKILIH Bi3bMEMO IPOCTY PIBHOBEIHMKY a3MMYTaJIbHY
npoekuito JlamOepra. s 1iei npoekIii 3aKoH po3MoALTy
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BEITMYHMH KapToTrpadoBaHOTO IMOKA3HUKA B 3aJIS)KHOCTI Bif
Horo MicIsl 3HAaXOMKEHHS HE 3aBXIu Bimomwmid. Hexaif
V(z) — dyskuis po3moainy sBHIA, 3HAYSHHS SIKOI MO-
KYTh OyTH TonmaHi B TaONwWIi, aje aHANITHYHWHA BHUpa3
¢byukii V(z) sk npaBuiio HEBIJOMHIA. Y TAKOMY BHIAAKY
JUIl TIPUKJIay B3ATO (QOPMYNIM MPsSMOi PiBHOBEIHUKOI
a3UMYTaJbHOI IPOEKIIT:

= 2R si z
p= sin >
6=a, (15)
X = pcosd,
y = psind.
BukoHaEMO OUYEBHIHI TIEPETBOPCHHSL:
z 1 z
dp = 2Rcos=-==Rcos—,
2 2 2 (16)

7z z
p-dp =2R sinE-cosE = R%sinz.

3HaX0IUMO IHTETpalu:

1
p? = R{2[sinz(b, + 2bsz + 3b,(z* — 2)) — cos(by + bz + b3(z% — 2)) + C|}2.

Crana iHTeTpyBaHHS 3HaXOJWUTHCS 38 YMOBH, III0 KOOPIH-
HaTH noiroca X, Y, TopiBHIOIOTE HyO 1ipu Zz = 0°.
C = by — 2bs. (23)

fpdp = J-Rz sin zdz. 17

3Bigcu
p? = 2R2fsin zdz. (18)

BpaxoBytoun ¢yHknii BapiaBaneHTHOCTI 1 ii 3MiHM 3a
OJTHAM apryMeHToM z, To0To V (2), MaeMo:
p? = ZRZJ. V(z) sin zdz. (19)
Hexait V (z) mae Burisiz:
V(z) = Z by z" Y =by + bz + byz? 4+ -+ b z" L. (20)
[incraBnsiemo:
p? =2R? f(bl + b,z + byz? + -+ + b,z 1) sinzdz. (21)

OomexuBiuch 3-4 nopankamu Qyskuii V(z) i BUKOHaB-
LY iIHTETPYBaHHSA, OTPUMAEMO:

(22)

TakuMm guHOM, KiHIIeBa (popMylia BapiaBalleHTHOI a3UMY-
TaJbHOI MPOEKIIii MATUME BUTJIAL;

1
X = R{2[sinz(b, + 2b3z + 3b,(z% — 2)) — cos z(b; + b,z + b3(2% — 2)) + (b, — 2b3)|}? - cosa

1 (24)

X = R{2[sinz(b, + 2b3z + 3b,(z% — 2)) — cos z(by + b,z + b3(2% — 2)) + (by — 2b3)|}? * sina

=Rp(z)cosa;

= Re(2) sina.
AHAJIOTIYHI BHpa3d MOXKHA OTPUMATH JJIsI BHUIAJIKIB
aNpOKCUMYBAHHS  TPUTOHOMETPUYHMMH  MOJIHOMaMH,

nojiHoMamMu Yebumesa Ta iH.

BucHoBkn. B cTaTTi BHKOHaHO TEOPETHYHI HOCIHI-
JOKEHHST OOTPYHTYBaHHS BHOOPY MPOEKIIii IS CTBOPEHHS
€KOJIOTTYHUX KapT TPAHCKOPIOHHHUX TEPUTOPIH 3aximHOrO
[Momiccsi. OOrpyHTOBaHO 3aCTOCYBaHHS PIBHOBEIHKOT
TICEBIOLMIIHPUYHOI MPOEKIii 3 MPUCTOCOBAHOIO 130KO-

JIOKO JJIsl ONTUMAJBHOIO KapTorpadiyHoro 300pa)keHHs.
I3 cucTeMHUX MO3HULIM PO3IISHYTO MUTaHHS OTPHUMAHHS
SKOJIOTTYHUX KapT i3 3aCTOCYBaHHAM IICEBI0Aa3MMYTallb-
HOI mpoekuii aHaMmopQoBaHOTO BimoOpaxeHHs. TeopeTu-
YHO OOTpyHTOBaHA BapiaBaJeHTHa KapTorpadidyHa mpoek-
ISl 3 MOYUIMBICTIO BiTOOPaXCHHS MTOIITUPEHHS AOCIIIKY-
BaHMX (DaKTOPIB y IIUPOTHOMY HAIPSMKY.
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Abstract. The questions of theoretical choice of projections for ecological mapping of transboundary territories of the Western

Polissya region are considered. A variational projection is justified in which, in addition to geographic coordinates, an additional

parameter, which is characterized by latitudinal distribution, is taken into account. For the accented reflection of the investigated

environmental factors, it is proposed to apply a pseudo azimuthal projection. For the purpose of optimal ecological mapping a pseu-

docylindrical projection with adapted isocols is substantiated. The article gives a theoretical substantiation of the proposed approaches.
Keywords: Western Polissya, cartographic projection, Sanson projection, azimuthal projection, anamorphic mapping, untradi-

tional cartographic projections.
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as a Promising Component of Integrative Medicine
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Abstract. The urgent matter and development of conceptual foundations for ontological simulation of Chinese Image Medicine as a promis-
ing component of integrative medicine is substantiated in the article. The comprehensive concept of Chinese Image Medicine as a fundamen-
tal for ontological simulation is developed. A unified formal ontological model and language of Chinese Image Medicine, informational
environment of its presentation are established. An example of ontological fragmentimplementation into the Protégé environment is provided.

Keywords: ontology, ontological simulation, onto-based informational systems, integrative medicine, Chinese Image Medicine.

Introduction. According to the strategy of the World Health
Organization for alternative medicine [1] regulations of the
Ministry of Health of Ukraine [2], the development of evi-
dence-based approach to the implementation of alternative
and complementary medicine into the formal medicine inter-
nationally and nationally is an important strategic challenge.
Currently in most countries, as well as the USA, China,
Japan, Korea, Russia and many European countries, Brazil, a
significant revival of scientific research in unconventional
(alternative, complementary) methods of rehabilitation and
treatment of humans that have become an important compo-
nent of integrative medicine is evidenced [3-7]. Integrative
medicine is based on the principles of evidence-based medi-
cine; a unique, holistic (universal) approach to the patient
and individual standards is applied; it is focused on preven-
tion and health improvement by enhancing the internal ca-
pacity of the body; its priority is safety (minimum of side
effects), effectiveness and efficiency of medical intervention.
Integrative medicine is a trend in medicine when for diagno-
sis and treatment of human diseases a complementary com-
bination of techniques and methods of contemporary West-
ern medicine and traditional medical practices (e.g. tradition-
al Chinese medicine, Indian Ayurveda, Tibetan medicine) is
used. Integrative medicine has been developing around the
world since the 90s of the XX century. In the USA, the Aca-
demic Consortium for Integral Medicine and Health, Nation-
al Centre for Complementary and Integrated Health
(NCCIH) were established, as well as in 2001 the Institute of
Integrative Medicine was opened at Harvard.

In China, integrative medicine has become an integral part
of public health successfully combining the achievements of
Western medicine and traditional Chinese medicine. Tradi-
tional Chinese medicine (TCM) is rooted in the ancient his-
torical reality and includes naturopathy (treatment with
products of natural origin, phytotherapy), gigong, meditation,
massage, special diets, acupuncture. The methods and means
of Chinese Image Medicine (CIM), which is a part of TCM
and its historical roots reach the antiquity of Chinese civiliza-
tion, are of great interest of scientific research. Nowadays
CIM gained a new powerful impetus for its distribution and
development worldwide, including the USA, Canada, Ger-
many, Switzerland, China, Russia, Ukraine, Belarus, Brazil,
Latvia, Estonia, Czech Republic, Slovakia and Hungary. A
world famous centre for studying and research in Chinese
Image Medicine is Beijing “Kundawell” Medical Research
Institute (China).

CIM is holistic (universal) medicine that provides com-
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prehensive diagnosis and treatment of a patient in all its
fundamental ontological levels: physical, energy, informa-
tional as well as emotional and spiritual (psychic, mental)
taking into account their strong relationship to and influence
of natural surrounding and social environment on human.
CIM is focused on stimulating the energy and informational
resources of the human body and mobilization of spiritual
and mental dimensions as important factors of curing and
healthy lifestyle. When establishing diagnosis and choice of
treatment method, an important emphasis is on individual
characteristics of human life and diseases course in relation-
ship with surrounding physical, psychological and social
environment. CIM features are: significant efficacy (effec-
tiveness), safety (non-invasiveness, no side effects), efficien-
cy (relatively cheap), and ease of learning and use of diag-
nostic and therapeutic methods. Effectiveness of CIM is
confirmed by positive therapeutic effects on a wide range of
diseases, including incurable disease in terms of Western
medicine. The highest effectiveness of CIM was presented in
treatment of: chronic bronchitis, asthma, chronic nephritis,
intervertebral hernia in various parts of spine, impotence,
chronic prostatitis, uterine fibroids, chronic gastrointestinal
disorders, chronic gastritis, Crohn’s disease, eye diseases,
hypertension, myocardial infarction, atherosclerosis, myo-
cardial ischemia, ICP, arrhythmia.

Taking into account the ancient Chinese origin of CIM,
the most of its diagnostic and therapeutic methods are of
purely empirical and unstructured nature, and knowledge is
semi-structured and of hard access for public. So, the devel-
opment of a complete CIM scientific paradigm in medicine
is difficult, because many theoretical and experimental as-
pects and patterns of this field of alternative medicine are not
defined. In TCM a number of extensive clinical studies,
theoretical research were conducted, and appropriate infor-
mational and analytical means (ontologies, expert systems,
grid systems for TCM [8-14]) were developed, but in Chi-
nese Image Medicine the similar research as well as relevant
informational and analytical means are missing. Due to that
fact, a program of research in Chinese Image Medicine for
2017-2023 was developed [15]. This program aims to con-
duct a comprehensive research in Chinese Image Medicine
to create theoretical and experimental scientific fundamentals
of CIM that promote to definition of underlying causes and
schemes of human diseases and establishment of effective
methods of prevention and treatment.

Rationale for urgency and aims of CIM ontology de-
velopment and scope of its application. According to the
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program [15], taking into account the necessity for CIM to
join the integrative medicine as an evidence-based healthcare
area, the development of CIM ontology as fundamental of
integrative onto-based informational and analytical environ-
ment for CIM research, professional healing and e-learning
is one of the current scientific and applied issues. The aim of
the development of informational and analytical environment
is to ensure the effective work organization and coordination
of present CIM practitioners, academic researchers of CIM,
those who study CIM and improvement of up-to-date intel-
lectualized informational means and resources for alterna-
tive, complementary and integrative medicine at both nation-
al and international levels. General structural design of inte-
grative onto-based informational and analytical environment
of Chinese Image Medicine research, professional heeling
and e-learning is presented in Fig. 1.

Image Therapist
System

N

/"iﬁowledge Data Base™

System of / \ E-learning
Research in | o |
a” (-
~ cim _—
Expert System of CIM

Fig. 1. General structural design of integrative onto-based informa-
tional and analytical environment of Chinese Image Medicine
research, professional heeling and e-learning

CIM ontology is aimed at necessity of a comprehensive
solving of a range of important tasks of theoretical, clinical,
experimental as well as informational and analytical areas of
Research Program [15], such as:

1. Unification, standardization of information presenting
technique (data and knowledge) in CIM, which allows over-
coming the problem of semantic heterogeneity of poorly
structured and difficult to formalize the knowledge of TCM
and CIM, because the use of ontologies eliminate subjective
factors, polysemantics, vague concepts and images, which
explicitly or implicitly are operated by image-therapists in
making diagnostic and therapeutic decisions. CIM ontology
enables standardization of CIM concepts and terminology
that greatly facilitate CIM therapists to collect and share their
knowledge and expertise consistently in the integrative in-
formational environment. Experts can understand each other
much better and CIM training system becomes more clear
and consistent.

2. The need for high-quality dictionary (glossary) and
knowledge data-base (thesaurus) in CIM that would possess
such properties: completeness, consistency, interpretability
(scientific interpretability as well), commonality, ease of use
(because ontology is presented in a computer managed
form), integration with other subject areas, including tradi-
tional Chinese medicine, unconventional medicine, integra-
tive medicine.

3. The necessity of integrated informational and analytical
onto-based environment for CIM research, professional
healing and e-learning. The quality and efficacy of this inte-
grated environment depends on the quality of CIM ontology
that compiles its structure and functioning.

4. The need to maintain the necessary level of integration,
integrity, knowledge and data in CIM for various infor-
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mation technologies and systems that is significantly simpli-
fied by using qualitative CIM ontology.

5. The requirement for repeated use of knowledge in CIM
intended for different information systems and application.
Ontology is a source for such knowledge reuse.

6. The essential for implementation of intelligent search
for CIM information on the Internet following semantic
search technologies WEB 2.0 that provides highly relevancy
of search for necessary information. Semantic search tech-
nology WEB 2.0 is based on the use of ontologies of relevant
subject areas.

The main areas of CIM ontology application is within the
education and training of CIM experts, professional healing
by CIM methods, scope of CIM research.

This research is aimed at the development of conceptual,
formal as well as software and informational fundamentals
for ontological simulation of Chinese Image Medicine as an
important component of development of integrated onto-
based informational and analytical environment for CIM
research, professional healing and e-learning.

Obijectives. To achieve the goals the following problems
should be solved:

1. To develop a concept of CIM ontological simulation
considering the scope of its application as the source of inte-
grated onto-based informational and analytical environment
of CIM research, professional healing and e-learning.

2. To suggest a comprehensive formal model of CIM on-
tology.

3. To substantiate the language and informational envi-
ronment for CIM ontology development.

4. To implement a fragment of CIM ontology into the
Protégé environment.

Results

Comprehensive conceptual model of Chinese Image
Medicine. CIM domain analysis. In this study, the ontolog-
ical simulation means the development and analysis of con-
ceptual description of a particular subject domain, i.e. CIM
as a formal representation that reproduces a set of concepts
(terms) and interactions (logical patterns, connections) of
CIM. The result of this simulation is an appropriate CIM
model — its ontology. As a model, ontology, besides repre-
sentation of the objective aspects of the subject domain,
should contain purely subjective component that reflects the
view of a researcher or a research team (knowledge engi-
neers, domain experts) on the simulated domain.

According to the established informal definition, ontology
is a clear specification of conceptualization. Conceptualiza-
tion is the process of a subject domain conceptual model
(concept) establishment and is one of the most complex and
labour-intensive stages of ontology development. Conceptual
model in a terminology and conceptual form represents
domain objects, their properties, dependence and patterns.
Conceptual model being a verbal description of a subject
domain possesses a three-component signed structure (word-
meaning-sense), i.e. formal language (syntactic) level, con-
ceptual (sense, semantic) level and the level of the domain as
an object of description. The success of all subsequent stages
of the development of CIM ontology and integrated informa-
tional and analytical environment depends on accurate, quali-
tative conceptualization. Subject area of CIM is CIM prac-
tice, which is unreachable in its entirety for rational
knowledge, but is an ideal, a goal that guides the develop-
ment of CIM concepts and ontology.

The development of CIM concept, due to which an effec-
tive CIM ontology and onto-based informational environ-
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ment can be established, is a non-trivial research task; its
solution is complicated by a number of objective factors
conditioned by CIM domain specifity:

1. CIM theory is based on ancient Chinese philosophic
and medical concepts rather than on rigorous scientific con-
cepts of contemporary science, that is why it does not meet
the principles of science (consistency, verifiability, sophisti-
cation). CIM terms and concepts are characterized by fuzzy,
vague, ambiguous interpretations. This significantly compli-
cates ontology development possessing properties of integri-
ty (completeness), absence of logical contradictions, scien-
tific interpretation, preciseness and coherence of its elements
and structure.

2. Subject area of CIM is in a state of formation, devel-
opment, historical, theoretical and applied rethinking. Cur-
rently CIM has no evidence-based theories, sometimes its
concepts are interpreted in a different way by various CIM
experts.

3. Non-conceptual forms of knowledge, such as feelings,
images and ideas are very important in CIM. CIM special-
ist’s intentions are often determined by their subjective sen-
sual and image imaginings of disease.

4. Specifity of CIM methods in obtaining diagnostic in-
formation as ‘internal images of disease’ and tactile senses of
‘Chi energy’ in the tissues and organs of the human body
that besides objective component possesses a purely subjec-
tive one, which has considerable variations, differences in
various CIM-therapists. This leads to fuzziness and ambigui-
ty of conceptual interpretation of patient’s condition.

5. Significant dependence of treatment therapies efficacy
on skills and individual talent of a CIM practitioner as well
as complexity of unification and standardization of logical
medical decision-making by a CIM experts because taking
into account irrational, intuitive and imaginative components
of their mind, consciousness is essential.

6. Conceptual inconsistency between fundamental stand-
ards of health care of conventional (Western) medicine and
CIM that complicates possibility of CIM ontology develop-
ment by means of consistency and interpretation in semantic
field of Western medicine, science and philosophy.

Obviously, all of the above are complex matters; their so-
lution requires a ground analysis of CIM domain and points
to the need of development of a number of complementary
conceptual projections (aspects) of CIM concept. These
conceptual projections of CIM can be defined: 1. Ancient
Chinese traditional conceptual projection — a projection of
practical use and comprehension by CIM experts; 2. Western
philosophical conceptual projection — describes the most
general conceptual structures and regularities that compile
CIM and are clear to Western European cultural tradition as
the basis and environment of modern science development;
3. Scientific conceptual projection — describes and studies
CIM using rigorous scientific methodology (research infor-
mal and formal (mathematical) conceptual projections are
conditionally defined); 4. Software and semantic (ontologi-
cal) projection — CIM ontology implemented by the latest
software and informational environments.

Each of these CIM conceptual projections are hierarchi-
cally organized groups of CIM models that need to be coor-
dinated under a single projection and between different pro-
jections that constitute a coherent system of CIM knowledge
in the form of CIM ontology. This article focuses our efforts
on development of comprehensive CIM conceptual model,
which should reflect the general structure of CIM. Following
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the comprehensive conceptual model, a detailed conceptual
model of CIM can be developed.

In general, CIM concept can be represented as a group of
its fundamental fragments, i.e.: 1. General theory of CIM; 2.
Standards of health and diseases in CIM; 3. Theory and
practice of CIM diagnostics; 4. Theory and practice of CIM
therapy. Also, a separate part can be devoted to CIM history
that represents historical information about the origins and
stages of CIM development.

The main CIM concepts and ideas are determined in gen-
eral theory of CIM that is a practice and philosophical fun-
damental for the other sections of CIM. The following East-
ern philosophical concepts and notions take account of the
general theory of CIM: the notion of Tao, Nothingness, the
concept of Chi, the concept of Yin and Yang, the concept of
Wu Xing, Jing-Qi-Shen life model, the model of life origin
Tao-Nothingness-Yin/Yang-Heaven/Human/Earth-
Abundant World, the theory of energy channels and bioac-
tive points of human body, the concept of image and visual
thinking, etc.

The standards of health and diseases in CIM define the
main concepts of health in CIM (the concept of harmony
(balance, equilibrium) Yin/Yang as the ontological funda-
mental of health; the concept of ‘empty image’ as the stand-
ard of health and its rating by methods of image diagnostic;
the concept of ‘specific kidneys, heart and lungs sensation as
well as no sensation of others healthy organs and body parts’
as the standard of health and its rating by methods of energy
diagnostics by hands; the concept of ‘symptomatic sensa-
tions absence’ as the standard of health and its rating by
methods of diagnostics by body), classification and defini-
tion of the types of diseases (physical, energy, informational,
physical and energy, physical and informational, energy and
informational, physical-energy-informational), CIM structure
(physical medicine, energy medicine and informational
medicine) according to the model of life and types of diseas-
esin CIM.

Theory and practice of CIM diagnostics defines theoreti-
cal principles, methods and means of gaining diagnostic
medical information by CIM methods and methods of its
interpretation.

Theory and practice of CIM therapy determines and for-
malizes theoretical principles, methods and means of CIM
treatment therapies and their association to the diagnostic
information.

The main fragments and conceptual projections of CIM
and the degree of their development in the literature are
presented in Table 1.

Considering the proposed conceptual structure of CIM,
CIM ontology should be presented as a group of five sub-
ontologies: 1. Ontology of general theory of CIM; 2. Ontolo-
gy of standard of health and diseases in CIM; 3. Ontology of
theory and practice of CIM diagnostics; 4. Ontology of theo-
ry and practice of CIM therapy; 5. Historical ontology of
CIM. Also, due to the need to present a number of CIM
conceptual projections in the developing ontology, precisely:
ancient Chinese traditional conceptual projection; Western
philosophical conceptual projection; scientific conceptual
projection, projected ontology should have the means for
their display. Following this data and the fact that CIM on-
tology is the fundamental of CIM knowledge data-base, it
would be reasonable to present the structural components of
ontology and onto-based knowledge data-base of CIM as a
diagram (Fig. 2).
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Table 1. The main fragments and conceptual projections of CIM

General theory | Standards of health | Theory and practice | Theory and practice
of CIM and diseases in CIM | of CIM diagnostics of CIM therapy
Anggenr::tegpul 2|e ;i;}:g'igﬁnal accomplished accomplished accomplished accomplished
Westerrllrj)::lL?f%p;r;;;::r!concep- initial stage initial stage initial stage initial stage
Scientific gw:(())jrér;?(l)gonceptual infant stage infant stage infant stage infant stage
Scientific formal consistent
(mathematical) conceptual none none none none
projection
Software and semantic (onto- none none none none
logical) projection
- — relationship that reflect association and spacing of the
o T components of a system, etc.) and properties of concepts
Ht - Knowledge . (attributes to and limitations on them); F — finite set of inter-
y kl::“z:d"ge data-base of pretation functions prescribed in concepts and/or relations of
data-base - — 9eneraltheory ontology O. CIM ontology together with multiple exemplars
__ of all its classes composes CIM knowledge data-base.
Historieal | THOME NG Rationale for language and information environment
‘ 7 ¥ theory of CIM ontology presentation. An important factor of the
il ' —~ Do . ontology design is the choice of the ontologies specification
T ontolagy oniology Diagnostic. language. For development and specification analysis of
'knowledge } / knowledge conceptual model description of CIM the OWL language

‘data-base data-base
\ .

iseases standar

4

Fig. 2. Conditional image of structural components of ontology and
onto-based knowledge data-base of CIM
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Comprehensive formal model of CIM ontology. Fol-
lowing the comprehensive conceptual model of CIM and
CIM ontology structure discussed above, we provide a com-
prehensive formal ontology model of CIM as three sets:

O0={AR,F} @)

A — finite set of concepts (notions, terms) of CIM that de-
fine ontology vocabulary; O, R — finite set of connections
between CIM concepts, which represent relationships be-
tween concepts (including taxonomic relationship — relation-
ship type ‘is a type of” or ‘general-specific’, composition
relationship - the ratio ‘is a part of’, topographic relationship
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was chosen. The CIM conceptual model should be submitted
as a formal presentation that reflects the set of all concepts
and relationships (logical connections) of CIM, so the OWL
language is designed to express concepts, relationships,
capacities, annotations and specification of concepts in an
integrated, standardized form and eliminates polysemantics
and ambiguity of data and knowledge. OWL is based on
solvable descriptive logic. Formal semantics of OWL allows
getting facts that are not reflected in the CIM ontology clear-
ly but come up from its semantics. Since the CIM ontology
is being developed to be used as the fundamental of integrat-
ed informational and analytical environment, the OWL lan-
guage, as a XML-based language, provides integration with
other software systems via Web, repeated reuse of CIM
knowledge for different informational systems and applica-
tions, semantic search for information in CIM and high rele-
vance, interoperability, because it is supported by a great
number of editors and solvers of ontologies.
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Fig. 3. The example of CIM ontology fragment in the Protégé environment
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XML syntax is machine but not human readable. There-
fore, usually OWL-ontology is not edited directly; special-
ized software environment developments are used. Protégé
editor is the most convenient and adapted for the develop-
ment of specialized domain-specific ontologies. Protégé is a
local, free to use Java-program based on the frame model of
knowledge representation with a clear and easy-to-use ab-
stract window toolkit. Protégé structure contains an ontology
editor that allows ontology designing by expanding hierarchy
of abstract or concrete classes or slots describing them in a
declarative way. The logical model enables use of reasoning
scheme (Reasoner), which makes it possible to check wheth-
er the assertion and definition in the ontology are mutually
consistent and also to recognize definitions compliance to
specific concepts that is essential for informational and ana-
Iytical environment. As an example, the developed fragment
of CIM ontology in the Protégé environment is presented in
Fig. 3.

Conclusions and further research prospects

1. Topical issue, aims of the development and scope of
Chinese Image Medicine ontology and ontology simulation
as a promising component of integrative and complementary

medicine have been substantiated.

2. The comprehensive concept of Chinese Image Medi-
cine has been developed, emphasizing therein a plurality of
fragments and conceptual projections that opens possibilities
for CIM ontological simulation.

3. A general formal model of CIM ontology has been
suggested.

4. The language and informational environment of CIM
ontology development have been established.

The main challenges to be met:

- Development of comprehensive conceptual and formal

(mathematical) models of ontology by means of descrip-

tive logic scheme;

- Software implementation of CIM ontology by recent

open software environment for development of ontologies

and knowledge data-bases;

- Development of criteria for quality and testing, verifica-

tion and validation of the developed CIM ontology ac-

cording to international standards and computer assisted
testing systems in knowledge engineering and expert
evaluation techniques.
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el MHTErpaibHOW MeIUIUHbI
C. A. Jlynenko; A. P. Opoduyk; A. B. IlaBabimbix

Annortanusi. CTaThsi MOCBSIIICHA 000CHOBAHUIO aKTYaJbHOCTH M CO3/IAHHIO KOHLENITYaJbHBIX OCHOB OHTOJIOTHYECKOTO MOJCITHPOBAHHS
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KHUTaiiCKOW 00pa3HOil MEHIIMHBI KaK OCHOBBI €€ OHTOJIOTMYECKOro MosiempoBanus. [Ipemioxkera 06001eHHas GOpMaIbHYIO OHTOJIOTH-
YeCKYI0 MOJIeTIb KHTalCKON 00pa3HOi MEIUIIMHBEI 1 000CHOBAHHO SI3bIK, HH(OPMAIMOHHAS cpena ee mpencraBieHus. [IpuBeneH mpumep
peazanuu GpparMeHTa OHTOJIOTHH B cpenie Protégeé.

Knrouesvie cnosa: onmonozust, OHMONOSUUECKOE MOOCTUPOBAHIUE, OHMOOPUSHMUPOBAHHbIE UHPOPMAYUOHHBIE CUCTIEMbL, UHIMESDA b
HAsl MeOUYUHA, KUMALICKAsi 00Pa3HAst MeOUYUHA.
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Abstract. The main principles of constructing a voice system for information support of decision making by administrators of airport
traffic control services in the process of exercising control over the actions of air traffic controllers during the performance of their
functional duties are given. The developed information system is intended for permanent authentication of air traffic controllers and
monitoring of their psychophysiological state. The system operates in real time.

Keywords: decision support system, command and control tower, air traffic controller, psychophysiological state of a person, voice.

Introduction. One of the main causes of accidents and
emergencies in aviation is the human factor. Thus,
published statistics in the literature indicate that, for
example, up to 80% of all accidents and violations of the
technological regime in aviation occur through the fault of
the dispatching staff. Errors in his work are largely due to
the presence of air traffic controllers in a state of
permanent tension, associated with the responsibility for

people's lives and possible significant material losses.
t present, there is clearly insufficient attention to the

development of automatic systems for monitoring the
actions of air traffic controllers. In particular, for air
traffic controllers in the process of their work, only the
visual control by the senior air traffic controller is carried
out.

To reduce the impact of the human factor on flight
safety, a system of information support for operational
decisions (SISOD) has been developed by persons
monitoring the actions of air traffic controllers
(administrators, senior air traffic controllers).

The developed information system is intended for
permanent authentication of air traffic controllers and
monitoring of their psychophysiological state (PPS).
SISOD, functioning in real time, will promptly signal
violations in the work of air traffic controllers, which will
allow more effective and earlier stages to prevent
violations in the work of controllers, including removing
from work of persons in an inappropriate emotional state,
fatigue, Drowsiness, anxiety.

Using voice as an analyzed image makes it possible to
control air traffic controllers contactlessly, remotely,
without distracting them from work.

An important requirement for SISOD is the need to
monitor the continuous continuous voice of the air traffic
controller in real time. It should be noted that the
provision of this requirement is facilitated by such
specific requirements for air traffic controllers as the need
to use a special normatively established phraseology, to
ensure the dimensionality of speech and the invariance of
the distance between the sound source and the
microphone.

The article presents the principles of construction and
methods for modeling the main subsystems of SISOD,
which include authentication subsystems (for preventing
access to information resources of unauthorized persons),
identification (in case of failure to authenticate),
monitoring (monitoring) of PPS (to prevent access of
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persons in an inadequate PPS) of air traffic controllers, as
well as the subsystem of preliminary processing (sound-
cleaning) of the speech signal.

Principles of construction and methods for
modeling the subsystems for authentication,
identification and monitoring of the PPS of air traffic
controllers. Authentication and monitoring of PPS for
continuous speech are reduced to the authentication and
monitoring of PPS by keywords extracted from the
continuous confluent speech of the air traffic controller.
As keywords, words often used by air traffic controllers in
the course of work or taken from professional
phraseology established by regulatory documents can be
chosen.

Subsystem for air traffic controllers authentication.
The voice subsystem of authentication is proposed to
build on the basis of the theory of pattern recognition [1].

Parametrization of the speech signal is proposed to be
carried out using the method of short-term analysis [2]. In
the process of developing SISOD, a joint development of
the parametrization and classification modules was
carried out. The parameterization module is
recommended to be constructed in such a way as to
ensure the efficient operation of the classification module.
At the same time, the classification of air traffic
controllers is proposed to be implemented on the basis of
artificial neural networks (ANN) [3]. Their application
together with other methods of computing intelligence
allows you to take into account the incompleteness of the
initial information.

To meet the requirements for speech parameters from
the ANN side, a system of informative parameters was
developed, based on the frame-wise computed cepstral
coefficients of linear prediction.

Calculation of the cepstral coefficients can be
performed using various methods, in particular, based on
the preliminary determination of the chalk-cepstral
coefficients, linear prediction coefficients (LPC),
perceptual linear prediction coefficients, etc.

To calculate the cepstral coefficients, it is proposed to
use a method based on the preliminary computation of the
LPC.

The LPCs are calculated in such a way that the error in
the sense of least squares is minimal for a predetermined
prediction order p. In this case, the order of linear
prediction, as a rule, is taken in the range from 8 to 20
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depending on the methods  of
implementation.
The determination of the cepstral coefficients for the

LPC should be carried out according to the formula:
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Where ai are the coefficients of linear prediction, c(i)
are the cepstral coefficients, p is the order of linear
prediction, n is the number of the cepstral coefficient, and
A is the linear prediction error.

The above formula is recursive, which makes it
possible to generate the desired number of coefficients for
the parameterization. Their quality directly depends on
the number of LPCs.

Experiments, during which several speakers repeatedly
pronounced various phrases, showed a good repeatability
of the values of cepstral coefficients. As a result, it was
revealed that the first 12-20 cepstral coefficients are
informative for authentication.

The specific form of the ANN and the values of the
parameters of the parameterization and classification
modules for voice signals are determined during the joint
testing of these modules by the criterion of the maximum
percentage of correct authentication. As a result of testing,
the percentage of correct authentication was higher than
98%.

Subsystem control of the PPS air traffic controller.
It is suggested to control the PPS of air traffic controllers
on the basis of a comparative analysis of control and
reference information parameters that characterize
individual (primarily vowel) phonemes.

In the course of the research, theoretical and
experimental studies were carried out, the purpose of
which was to analyze the parameters characterizing
speech fragments from the point of view of their
effectiveness for determining PPS. Studies have shown
that it is advisable to use the fundamental frequencies, the
parameters calculated on their basis (in particular, the
ruggedness), the formant frequencies of the vowel
phonemes, as well as the length of the speech by the air
traffic controller of speech fragments as informative
parameters. Segmentation on phonemes is proposed, like
noise suppression, to be carried out using wavelets.

Important in determining the PPS air traffic controllers
is the lack of the need to recognize all the phonemes of
the password speech fragment — to determine the PPS air
traffic controller it is enough to recognize only a few first
vowel phonemes.

Subsystem for the identification of air traffic
controllers. The task of identification is significantly
more complicated with a large number of supervised
individuals and associated with it a large number of
standards in databases (DB). Increasing the speed of
identification (with a small increase in the percentage of
misidentification) can be achieved by eliminating the

areas of "silence" in the speech stream, as well as the
development of new algorithms for fast searching in
metric spaces.

An identification procedure based on cluster analysis
methods has been developed [4]. The idea of the
procedure is to cluster controllers' models in the database
and to permanently reduce the number of air traffic
controllers (clusters) to be compared from the database by
comparing the models (clusters) to which the identified
sample (voice or image) is least likely to be reduced.

In the case of a small number of monitored persons, in
order to speed up the search for the violator of the access
mode (if it is detected during the authentication process),
in the developed SIPPOR instead of sequential
authentication and identification it is proposed to
immediately identify the air traffic controllers. For this,
the identification subsystem is proposed to be built on the
basis of ANN with several outputs.

The method of modeling the subsystem of
preliminary processing (noise reduction) of a speech
signal

A technique was developed to provide an enhanced
level of purification of the speech signal from noise and
interference, using wavelet data transformation
technologies [5, 6].

Any signal under investigation contains not only useful
information S(t), but also traces of some extraneous
influences N(t) — noise or noise. The model of such a
signal can be written as follows:

F(t)=S(t)+k N(t), (2)

Where Kk is the coefficient specifying the level of noise
or interference.

The noise component is Gaussian white noise,
therefore, the useful signal S(t) will be concentrated in the
low-frequency region of the spectrum of the signal F(t)
under investigation.

The noise component was obtained by modeling the
white noise in the MatLab packet with the number of
samples equal to the number of samples of the useful
signal.

The investigated noisy signal was formed by the
following transformations:

F(H)= S(t)+0,7*N(t). ©)

With a wavelet transform, the signal is decomposed
into approximating coefficients, which are a smoothed
signal, and the detailing coefficients describing the
oscillations. In connection with the fact that the noise
component is more reflected in the detailing coefficients,
when removing noise, they are processed.

In accordance with the developed technique, the
process of noise removal from the speech signal is
proposed to be performed in the MatLab environment in
the following sequence:

1. Decomposition. The wavelet and the decomposition
level N are chosen. The wavelet decomposition of the
original signal to level N is made. The choice of the
wavelet used and the depth of decomposition, in general,
depends on the properties of the particular signal.
Smoother wavelets provide a smoother approximation of
the signal and vice versa — "short" wavelets better track
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the peaks of the approximated function. Depth of 3. Reconstruction. A wavelet reconstruction is
decomposition affects the amount of filtered parts. performed based on the original approximating
In the experiment, the Haar wavelets, the discrete  coefficients of the N level and the modified detailing
approximations of Meyer wavelets, the Daubechies coefficients from 1 to N.
wavelets, the simlets and coifs at the decomposition levels 4. Comparison of the purified signal S*(t) with the
N=1+8 were used to decompose the signal F(t). original signal S(t) by calculating the correlation
2. Threshold processing of detailed wavelet coefficients R (S(t), S*(t)). Calculations were made for all
coefficients. For each level from 1 to N, a threshold is eight levels of decomposition with the same
selected and soft threshold processing of the detailing  characteristics of noise reduction.
factors is carried out. 5. The choice of optimal characteristics of noise
From the selection of the noise threshold (noise reduction based on the analysis of the calculated
variance), the noise quality of the signal, estimated as a  correlation coefficients R (S(t), S*(t)). Namely: the
signal-to-noise ratio, depends. Setting small threshold wavelet type, the level of its decomposition, the criterion
values preserves the information about the noise for calculating the threshold level and the processing
component in the detail coefficients and therefore only  method.
leads to a slight increase in the signal-to-noise ratio. For The signal obtained as a result of noise purification
large threshold values, it is possible to lose coefficients  with the use of wavelet transform is suitable for further
that carry essential information. Finding the optimal value  analysis, since the extraction of the noise component was
means finding a threshold that, with the smallest offset of  carried out as correctly as possible without loss of
the reconstructed signal, provides the highest value of the  information content of the original signal.
signal-to-noise ratio. When using a wavelet transform to clear a speech
To select the optimal threshold wvalue in the signal from noise and interference, it is important to first
experiment, Stein used the adaptive and heuristic criteria  estimate the spectral composition of the noise component,
of unbiased risk assessment, the universal and minimax  since this greatly influences the choice of the criterion for

criteria [6]. calculating the threshold level and the noise-processing
Since the quality of the noise cancellation of the signal  method.
also depends on the way the thresholding is applied, for Conclusion. The combination of various methods of

all the above criteria, multilevel processing using a constructing SISOD subsystems (methods of cepstral
threshold whose values vary from level to level was used  analysis, wavelet transformations, clustering, etc.),
and local processing involving the use of a threshold application of ANN and algorithms based on metrics,
variable not only in terms of decomposition but Also  allows creating high-quality SISOD in airport control
depending on the position of the coefficients of detail ata  services.

given level.
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[puHUMOBI MOCTPOEHUS] CHCTEM MNOATEPKKH NPHHATHS OMEPATUBHBIX pelleHUH HAa KOMAHJAHO-IHCIETYEPCKHX MYHKTax
a’ponopToB
B. M. Muxaiinenko, B. A. Temuukon, A. B. TeMunkoB
AnHoTtamusi. [IpyBeneHbl OCHOBHBIE MPHHIMIBI TOCTPOCHHS CHUCTEM HH()OPMAIMOHHON MOANEPKKUA MPUHATHS OIEPaTUBHBIX
pelleHui aAMUHHCTPATOPaMH KOMAaHAHO-AMCIETYEPCKUX IYHKTOB a3pOIOPTOB B IPOLECCe OCYLIECTBIEHHS KOHTPOISA 3a
}IGFICTBI/IS{MH JUCIIETYEPOB ynpaBneHI/m BOS}IyLLleIM JABMXKCHUEM (aBnaﬂncnequpos) BO BpE€Ms BBIIIOJIHEHHUSA UMHU (byHKLLI/IOHaIlebIX
oGs3anHOCTei. PazpaboranHas nH(oOpMaMOHHas cUCTeMa MpeTHa3HayeHa sl MePMaHeHTHOW ayTeHTH(UKALNK aBUaMCIIETYCPOB
¥ MOHHTOPHHTA UX TICHXO(PH3HOIIOTHYECKOTO cocTOsTHUs. CructeMa (yHKIHOHUPYET B PEKIME PEaTbHOTO BPEMEHH.

Knwuesvie cnosa: cucmema noooepicku NPUHAMUS  peuwleHUutl, KOMAHOHO-OUCHEMYepCKUuti NyHKm, —asuaoucnemuep,
NCUXOPU3UOIO2UYECKOe COCMOSIHUE YeTI08eKd, 2010C.
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Abstract. The necessity of optimization of the mathematical apparatus for the formation of project portfolios of science-based enter-
prises based on the value-oriented approach is considered. The mathematical model of value-oriented management of project portfo-
lios of the science-based enterprise is developed on the basis of the improved information model of project portfolio formation and
the economic-mathematical model integrated into it. There have been introduced an additional indicator of innovative value in port-
folio projects and a restriction on the allowable aggregate risk of project portfolios, which leads to the selection of the portfolio with

the highest integral value.

Keywords: project portfolio, portfolio management, value-oriented approach, science-based enterprises.

Introduction. Changes in the global economy require
qualitatively new methodological approaches to the anal-
ysis and management of the development of science-
based high-technology industries, which would serve as
guarantors of the state’s competitiveness and stability.
Modern portfolio management focuses on the formation
of a project portfolio on the basis of values [1]. The main
concept of the value-oriented approach is the formation of
a project portfolio with the highest added value. It inte-
grates a variety of values and transforms them into a sys-
tem of objectives leading to the creation of a new value
enriched with uniqueness, distinctive features and innova-
tions, which satisfies all participants of the project portfo-
lio under development. This approach involves revision of
the projects and programs included to the project portfolio
of science-based enterprises in order to establish priorities
according to the strategic values and accounting for un-
certainties of the turbulent environment.

Brief overview of related publications. The analysis
of scientific publications has showed that the problem of
forming an optimal project portfolio, which allows
achieving strategic goals of the organization, is consid-
ered in a number of research studies [2-5]. Each of which
deals with particular features of portfolio management
and offers appropriate methods and models for their for-
mation. The authors of publication [6] emphasize the
disambiguation of two groups of the project portfolio
formation techniques for organizations. The first group
involves selection of projects for the portfolio on the basis
of expert commentary [2, 3], while the second group
employs decision support systems [4, 5]. It should be
noted that application of each of the approaches is deter-
mined by the volume and quality of the source infor-
mation and the conditions under which the management
decision on the portfolio formation is made.

Extending usage of the project approach to the sphere
of non-material production necessitated evaluation of the
project’s success beyond its quantitative characteristics.
Value-oriented project management suggests using the
“project value” criterion when assessing the project’s
effectiveness [7]. In publication [8], S. D. Bushuiev de-
fines value as the benefit which all stakeholders obtain
from the project implementation. The author suggests
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defining the project value as a complex indicator which
consists of the value of the process, the product, and the
organization implementing the project. According to
Professor V. A. Rach [9], who introduces the concept of
“harmonized value”, two aspects of the value harmoniza-
tion should be considered: harmonization with strategic
goals of the organization implementing the project and
harmonization of the values realized by all stakeholders of
the project. According to the authors of publication [10],
the value approach is the main concept of project portfo-
lio formation; it involves maximization of the growth of
organizational values. It is this circumstance that necessi-
tates the development of a new value-oriented project
management methodology based on the integrity of the
object of management and the uncertainty of changes in
the environment [11].

There have been recently developed a number of mod-
els of project portfolios using different mathematical
apparatus: single- and multi-criteria models; determinis-
tic, stochastic or fuzzy models; linear, nonlinear, dynam-
ic, and graphical models [4, 6, 10, 12-18]. In addition,
artificial intelligence tools have been widely implement-
ed, such as neural networks, genetic algorithms, and the
compositional approach. Publication [7] presents an in-
formational model of formation of a project portfolio of
international activity of higher educational institutions,
which employs the economic-mathematical linear pro-
gramming model.

Analysis of the materials from literary sources shows
that the existing mathematical apparatus is flawed and
does not take into account the peculiarities of portfolio
management at science-based enterprises. Therefore,
research and modernization of portfolio management for
science-based enterprises on the basis of the value-
oriented approach is an urgent question, which needs to
be elaborated and optimized.

The article aim is to develop a mathematical model of
the value-oriented portfolio management for science-
based enterprises, which allows assessing the integrated
value of a project portfolio in order to optimize the
achievement of strategic goals of the enterprise.

Basic material and research results. Portfolio man-
agement of a science-based enterprise focuses on provid-
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ing analysis of its projects in order to establish value
priorities, coherence and compliance of portfolio man-
agement with the organization’s strategy. Publication [19]
highlights the basic strategic values of a science-based
enterprise, and publication [20] renders the characteristics
of project portfolios and the specifics of their manage-
ment. The author also forms the value field of a science-
based enterprise, defined as an interrelated system of the
value orientation sets (motives, tools, methods, tech-

based on the main values of science-based enterprises that
constitute a hierarchical (pyramidal) system and proceed
to the value-oriented strategies of the respective levels,
being influenced by the external and internal environ-
ment.

By their specific features, science-based enterprises
implement a large number of diverse projects, organizing
them into portfolios. The main task of administrators and
managers is the formation of an optimal portfolio from a

Stage 1

« Determining the set of projects of a science-based enterprise

J

«<

N

Stage

« Identifying the basic performance indicators of the projects and the sets of their possible values

~

Stage 3

« Assigning weighting factors to the basic performance indicators

~

Stage 4

« Determining constraints on the set of resources and optimal risks

Stage

« Rating the projects by the value criteria, taking into account the project data in terms of the
specified evaluation factors and constrains

Stage 6

« Ranking the project portfolios according to the integral value indicators

Stage 7

+ Obtaining an optimal project portfolio that allows achieving the maximum integral value

KRE|RE

Fig. 1. Stages of portfolio formation for a science-based enterprise

niques, objects and products of human activity, their per-
sonal meanings and objectives). It is characterized by a
synergistic effect and is constantly evolving towards the
enterprise strategy and its components. The value field is

In order to solve the problem successfully and achieve
the strategic goals of the enterprise, let us build a func-
tional model for the process of project portfolio formation
for a science-based enterprise (Fig. 2).

The process of transforming the model inputs into out-
puts takes place due to the use of an economic-
mathematical model for project portfolio formation [7].

The set Q = {qy; ...; qx ; ---; q;} includes a number of
alternative variants of the projects of the science-based
enterprise k = 1;1). Implementation of each of the pro-
jects is aimed at achieving the strategic goals of the enter-

P2M Methodolo- |Economic-
gy mathematic
model

wide variety of project options.
The process of formation of the portfolio for a science-
based enterprise includes 7 stages (Fig. 1).
prise and concerns the following areas: production, sci-
ence, innovation, economy, policy, ethics, as well as so-
cial, regional and cluster components. The set of the basic
values of the science-based enterprise forms its value
field, which is taken as the basis for the set of basic per-
formance indicators  of  the project By =
{b1; s bri. s bin}, (@ =T;m). In tumn, the degree to
which the results of each project are achieved is rendered
by the obtained values of these indicators Y,;

{J’ku; s )’kij;...FYkim}: U= 1;m).

New models and methods of the
value-oriented portfolio man-
agement for science-based enter-
prises

Constraints on the
set of resources and
optimal risks

Set of projects

A\ 4

Set of basic performance indicators of
the projects

Set of weighting factors of the basic
performance indicators of the projects

Value-oriented portfolio management
of science-based enterprises

Ranking of projects >

Maximal integral value of
the project portfolio

»
»

Optimal project portfolio

»
»

Head of the Project Man-

agement Office

Portfolio management
information system

Fig. 2. Functional model of the process of project portfolio formation for a science-based enterprise

37



Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

According to P2M [1], the most feasible and effective
methods for determining the value are the balanced score-
card method and the five and two method, which are
useful for the development of primary evaluation indica-
tors. “Five” stands for five E’s: efficiency, effectiveness,
earned value, ethics, and ecology. Efficiency of resource
use in projects is determined by the ratio of benefits re-
ceived from the project to the amount of resources used.
Effectiveness represents the level of satisfaction of the
parties concerned before and after the project and de-
scribes the sector of benefits on the basis of certain per-
formance criteria. Earned value is a universal criterion for
measuring the project progress, which binds the idea of
the project to its schedule and costs (resources). Ethics is
the program community’s response to the overall accept-
ability and social orientation of the program idea, its
compliance with social and corporate rules and satisfac-
tion of the ethical expectations of the participants. Ecolo-
gy is a criterion of the organization’s sustainable growth
or the program’s continuous progress with due regard for
environmental protection. Meanwhile, “two” stands for
two A’s: accountability and acceptability. Accountability
is determined by how much the management is responsi-
ble for the project’s / program’s results, including inter-
mediate results obtained by stakeholders, as well as trans-
parency, visibility and publicity in informing the commu-
nity about the current status of the project / program.
Acceptability is determined by a number of conditions
adopted by stakeholders with regard to the project’s cost
indicators related to the amount of capital invested, guar-
antees of return on investments, and approved plans for
allocating the program’s flow of funds in time.

Taking into account the specific features of science-
based enterprises and the peculiarities of managing their
projects, it is necessary to supplement the above with the
indicator of innovative value of the portfolio projects.

Since the basic performance indicators of the project
vary in their nature, let us calculate their values by means
of expert commentary measured in points in order to
simplify their further conversion to the indicator of the
project’s value. It is also necessary to consider the im-
portance of each of the indicators in achieving the strate-
gic goals of a science-based enterprise by assigning their
weighting factors, which may vary depending on the
project:

Wy = {Wk1i ---;Wki;...;Wkn}l k=LLi=1n),
Yisawi =1

It is proposed to evaluate the project’s success with the
help of an additive indicator of its value, which can be
presented as the following formula:

n
Vi = Z Wi * Yiij» (k = 1;1),

i=1

where w; is the weighting factor of the i-th perfor-
mance indicator for k-th project, and yi is the j-th value
of the i-th performance indicator for k-th project.

Thus, the results obtained from the value indicators of
the projects can be taken as a basis for their rating. The
project with the highest value will receive the highest
rating score R (k = 1;1).

Formation of an optimal project portfolio, which al-
lows achieving the maximum integral value, is possible
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via solving the problem rendered by the economic-
mathematical model.

The target function of the model is the integral value of
a project portfolio, which is selected from the set of alter-
native portfolio variants P = {py;...;pp; ...; Pe) (h =
1;e). The integral value is calculated as the sum of the
values of individual projects included in the portfolio:

l

v, = Z Vi - Xp = max
k=1

The model’s control parameters are xp, (h=
T;e; k= ﬁ) which demonstrate the possibility of the k-
th project’s inclusion to the h-th portfolio. The control
parameters are expressed as the Boolean variables x;; =
{0; 1}, (1 stands for the case when the k-th project is
included to the h-th portfolio, 0 — when not).

Since any project activity is carried out with limited re-
sources, it is necessary to consider this constraint a=
{og; 5055 504} (f = T;d) for each type of resources
involved in the project, such as material, financial, mana-
gerial, labor, informational ones. The available infor-
mation on the required provision of resources for the
project activity of a science-based enterprise is taken as a
basis for developing a matrix of resource demand. The
total amount of resources of the f-th type required for the
h-th portfolio should not exceed a specific threshold value

SheiTis Xk < ap, (h=Te; f=1;4).

Uncertainties and errors in projects and portfolios are
regarded as their risks. The risks should not exceed the
threshold values that lead to destructive phenomena in
management; correspondingly, the model should take into
account the risks and have appropriate limitations. There-
fore, let wus introduce the constraint Risk=
{Ry; ;Ry; .. Rg}, (g = T;'s) for each type of risks exist-
ing in the project portfolio. The indicator of the risk of the
g-th type in the h-th portfolio should not exceed a certain
threshold value

Yke1Rig X SRy (h=T;e; g =T;s).

Solving the linear programming problem with the use
of the simplex method enables obtaining the optimal
project portfolio AP, (h = T; ), which allows achieving
the maximum of its integral value IV;™**.

Since the optimization linear programming problem
can have more than one optimal solution, it is possible to
form several alternative variants of optimal portfolios.
Thus, the boundaries of management decisions will be
expanded through creation of a portfolio ranking, allow-
ing one to choose the best option from the available alter-
natives.

Conclusion. Therefore, a project portfolio of a science-
based enterprise is formed from a set of projects and
should only include those that allow realizing the maxi-
mum integral value for achieving its strategic goals and
minimizing the risks of these portfolios. Formation of an
optimal portfolio is possible through the use of the pro-
posed model of the process of project portfolio formation
for a science-based enterprise, as well as the economic-
mathematical model. Since the presented model is deter-
ministic and does not take into account the instability of
the conditions under which the strategy of the enterprise
is implemented, it is planned to further develop a model
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of risk management of project portfolios for science-

based enterprises in the fuzzy form.
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MaTtemaTH4Ha MOJe/1b HIHHICHO-OPi€EHTOBAHOI0 YNIPABJIIHHSA NOPT(eJIMH NPOEKTIiB HAYKOMICTKUX MiANPUEMCTB

0. 10. Cagina

AHHoOTanus. PaccMoTpeHa HEOOXOMMOCTE ONTHMH3AIMN MAaTeMaTHUECKOTO armmapara Inpy (GOpPMHPOBAaHUH MOpPTQeel MPoeKToB
HAYKOEMKHUX MPEATIPUSTHI Ha OCHOBE IIEHHOCTHO-OPHEHTHPOBAHHOTO Moaxoa. Pazpaborana maremMaTndeckass MOJETb IEHHOCTHO-
OPHEHTHPOBAHHOTO YIPABIECHHS MOPTQEISIMU IPOEKTOB HAYKOEMKHUX TPENPUATHI HA OCHOBE YCOBEPIICHCTBOBAHHON nH(popMarm-
OHHOW W, HHTETPUPOBAHHOW B Hee, IKOHOMUKO-MaTeMaTHIECKON Mozernel hopMupoBaHus MOpTdes mpoekToB. BBeneHs! nomomHm-
TEJILHBIN MOKa3aTellb HHHOBAIMOHHON IIEHHOCTH B IPOEKTaX, KOTOPBIE BXOAT B MOPT(ENh U OTPaHUIEHHE 110 AOITyCTUMOMY COBO-
KyITHOMY PHUCKY MOpT(est IPOeKTOB, YTO, BIIOCIEICTBIH, IPUBOJHT K BEIOOPY MOPTdest ¢ HanOOIbIINM 3HAYEHHEM HHTETPaIbHOM
LIEHHOCTH.

Kniouesvie cnosa: nopmpenu npoexmos, ynpasienue nopmeensimu npoeKmos, yYeHHOCMHO-0PUEeHMUPOSAHHbIIL NOOX00, HAYKO-
emMKue npeonpusmusl.
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AHoTanisi. B cTaTTi po3mIsaaoThCs akTyanbHI MUTAHHS Cy9acHOTO PO3BHTKY MEACECTPHHCBHKOI OCBITH B YKpaiHi. AKIEHTYEThCH,
10 HEOOXiTHUM KPOKOM B YAOCKOHAJICHHI MEJICECTPUHCHKOIT OCBITH B YKpaiHi € BOPOBA)KEHHS CTYIIEHEBOT OCBITH: MEIMYHA CEeCTpa
— OakanaBp — Marictp MeacecTpuHcTBa. OOrpyHTOBaHO HEOOXiTHICTh BUKOPUCTAHHS CTYIIEHEBOCTI B MIATOTOBLI MexacecTep sIK oc-
HOBOIIOJIO’KHOTO MPUHIMITY (QYHKIIOHYBaHHS Oe3MepepBHOI CHCTEMH OCBITH Ta BUXOBaHHS 0COOUCTOCTI. [limKpecimioeThesl BILIUB
1HHOBAIITHUX TEXHOJIOTiH Ha MOKPAILECHHS SKOCTI 3HaHb MailOyTHIX (axiBIliB.

Knrwwuoei cnosa: medcecmpuncoka ocgima, baxanasp, mazicmp, Oe3nepepeHa cmyneresa nid2omoeka meocecmep.

Beryn Ogpnieto i3 mepegyMoB ISl HaIaHHS HAaCEJICHHIO
e(eKTUBHOI MEAWIHOI JOTIOMOTH € 3a0e3NCUCHHS IpaK-
THUYHOI JJAaHKH OXOPOHH 3/10pOB’sI BHCOKOKBaJIi(hiKOBaHH-
MH Kaapami. ChOTOIHI BiJf SIKOCTI IMiATOTOBKHA MEIUIHO-
ro ¢axisigl, Woro npodeciiHoi KOMIIETEHTHOCTI, TyMaH-
HOTO CTaBJICHHS JIO IAlli€HTa 3aJIe)KaTh MO3UTHBHI 3MIHU
y chepli MemuIMHU, a TOJIOBHE — HaJaHHA SKICHOT Ta
CBOEYACHOI MEIUYHOI JOIIOMOI'Y HACEJICHHIO.

CyuacHi yMOBH JKHTTS, COIajbHI Ta TCOMOJITHYHI
3MIHHM B CBITI MOTPEOYIOTh YJOCKOHANEHHS MpodeciiHol
KOMITETEHTHOCTI MEJAMKiB, 10, B CBOIO 4Epry, CTaBHUTh
HOBI 3a/1a4i y cepi MEIUIHOT OCBITH, 30KpeMa Y IPaKTH-
YHIH MATOTOBII MEeANIHUX (PaxiBIiB cepeTHBOI JTAHKH.

AKTyaJIbHIM HaIpsIMOM PO3BHTKY OCBITHIX CHCTEM Y
CBITI € HampaBleHiCTh Ha OesmepepBHicTh. [IpuHITUIH
0e3IepepBHOCTI OCBITH 3alpOBaKYIOTBCA Y CHCTEMI
ocBitH Gararbox kpain. Tak kpainamu €Bpocorosy (€C) y
1991 p. Oyna ctBopeHa Mepexa Oe3mepepBHOI OCBITH
€BpONENHChKUX YHIBEPCHUTETIB, 10 sikoi yBidnum 160 3a-
Ki1aaiB Buioi oceitu 3 27 kpain [1, 2]. BesnepeppHicTs
OCBITH, 30KpeMa MEJCECTPHHCHKOI, € MOTPeOOI0 ChOTo-
JIEHHSI, OCKIJILKH HEMOXXJIMBO 3a0€3[EYUTH ITiABUILIEHHS
SIKOCTI OCBITH 0€3 JaHO1 TEHIEHIIT.

Orasa nyb6aikauniil i3 temn He3paxaroun Ha neBHe
BHCBITJICHHS JaHO TeMH y pi3HUX iH(popMaIiitHux mKe-
penax, e iCHyIOTb MUTaHHS 10 (axoBol MiATOTOBKH Me-
JIMYHMX TPALiBHUKIB CEPEIHBOI JIAHKH, SIKi 3aJIMIIAI0OTHCS
HEJI0CTaTHhO BuBUeHNMH [1, 2, 3].

[Tpuragyroun CBITOBY iCTOPIFO MEACECTPUHCTBA, CJiJl
BIIMITHTH 3HAYHUU BKJIQJ, SKUW BHECHA y ii po3BUTOK D.
Harinreitn. ¥V cBoiii BizoMiil npaii «3amucKy Opo cect-
puHCBKY crpaBy» (1859 p.), BoHa ynepimie chopmyBaia
KOMIUIEKCHUH MEJCECTPUHChKUIA MiAXia MO JOTISAY 3a
NanieHTMaMy Ta Po3poOmia CHCTEMY MiJITOTOBKU CECTEp
muiocepas. B ocHoBi i cucTteMn HaB4aHHS JexaB Hepe-
7Kk npodeciiiHnx 000B’sA3KIB MEJICECTPH, TPUHIUITHN SKO-
ro aKTyajbHI U 3apa3. KoHuenmito cecTpuHCHKOI cripaBu
HarinreiiH NO3WTHBHO CIPHHHSIM Ta TPUBAJIMHM Yac 3a-
cTocoByBanu B kpaiHax €Bpormi Ta CILIA.

B Vkpaini odimiiine Bu3HaHHA mpodecii Mencectpu
CTasIo HAMOLIBII akTyasbHUM e y nepion Kpumcekoi
BiriHU (1853-1856 pp.). Ha mouatky sikoi M. Ilmporos
opraHi3yBaB 3ariH MeJcecTep MUJIOCepAs Ul IOTJISAY 3a
MOPaHEHUMH.
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CucTeMHa TiATOTOBKA MEIMYHUX cecTep B YKpaiHi po-
3movanacs i3 apyroi momoswHH XIX cromiTrs y Xapkosi
(1874 p.) ta Kuesi (1875 p.). Y 50-x pokax MHHYJIOTO
cromitts y CPCP Oy 3amo4yaTkoBaHW SIKICHO HOBHIA
MiAXIZA 0 MATOTOBKM MEIHKIB, 30KpeMa N MEIUYHHX
cecTep — «CeMalllKiBChKa CHCTeMa MEAUIMHUY, sKa Oynia
Bu3Hana BOO3, Ha Toii yac, Kpamioo y CBiTi.

Ha cporosHi icHYIOTh pi3Hi Cy4acHi MOJeJi MiAr0TOB-
KU MeZcecTep, sKi 3MIHIOIOTBCS BiJ| COLIAIbHUX MOTpPeO
pizHux kpain. [Ipore, kpamum, Ha CHOTOHI, € TIPHHIIHII
CcIMEMHOI MEQUIIMHM Ta MOJENH CIMEHHOT MEIUYHOI CECT-
pu. BigmoBigHO 10 HBPOTO TPWHIMITY 3MIHIOETBCS POIH
MEIWYHOI CECTPH, 3POCTAIOTh BUMOTH JIO ii 00OB’S3KiB,
3HaHb, BMIHb Ta SKOCTI ITiTOTOBKH.

OTxe, 32 BUMOTOIO Yacy Ta CYCIHiIbCTBA, aKTyaJIbHUM
Ta HEOOXiJHUM KPOKOM B yJOCKOHAJICHHI ME/ICECTPUHCh-
KOT OCBiTH B YKpaiHi € BIPOBaHKEHHS HOBUX (OpM mpo-
¢eciiinoi migroroBku ¢axiBuiB. CrpaTeri€lo po3BUTKY
MEJICECTPHHCHKOI OCBITH Ha ChOTOIHI B YKpaiHi € BBe-
JICHHSI CTyIeHeBol Oe3nepeBHOT ocBiTH. Binomo, mo ede-
KTHBHICTh (DYHKIIOHYBaHHSI CUCTEMH Oe3repepBHOT OCBi-
TH 3a0e3Me4y€eThCs 3J1aro/KEHOI0 B3aEMOJIEI0 il CKIIa/10-
BUX. BaXXJIMBUM KOMIIOHEHTOM [aHOi CHCTEMH OCBITH €
CTyIeHeBa mpodeciliHa MiArOTOBKa, AKa IMepeadadae 3a-
BEpIIEHY 1 TMOCTYMOBY MiArOTOBKY (haxiBimiB. CTymeHeBa
IATOTOBKA CTBOPIOE YMOBH JJIS TIOCTYIIOBOTO BUKOHAHHS
KOXHAM CTYIICHEM MEeBHHX 3a1a4 Ta (QYHKIIH, sSKi MO€-
HYIOTBCSl Y €IUHY CHCTEMY 3HaHb. Pa3zoM 3 1um, peaiizo-
BYETbCS NPUHLMUI 3aBEPIICHOCTI OCBITH Ha KOXXHOMY
CTyIeHi po¢eCiiiHOT M ArOTOBKH, TOOTO, 3a0€3MeUyeThCs
HaJIS)KHUH piBeHb (Hax0BOI KOMIIETEHTHOCTI, HEOOXiMHUH
JUTSL aKTUBHOT TPYZOBOI MisSTIHHOCTI Ta CTBOPIOETHCS MOXK-
JUBICTH [UIA MOJANBIIOTO HMPOQECIHHOTO YIOCKOHATIECHHS
(baxiBLs, BpaxoBy0O4H MOTpeOH neBHo1 ocobu [1, 2].

B VYkpaini yxe 3amouaTkoBaHa CHUCTEMa CTYIEHEBOI
ATOTOBKM MEIUYHHUX CECTEp y Ps/ii BUIIMX HABYAIBHUX
3akiajiB. Yepkacbka MeJUUYHA aKaJeMis Mae JOCBiX CTy-
NIeHeBOoi MiArOTOBKH (haxiBILIB cepeqHbOI JTaHKN MEIHIH-
HH, 30KpeMa MEJINYHUX CecTep, L0 MPOXOJUTh 3a CTyIle-
HEBOIO CHCTEMOIO, sika BKitodae B cebe: I cTyminp — mij-
TOTOBKY AWIIOMOBaHOI menmdHoi cectpw; Il crymine —
Mean4yHoi cecTpu-OakanmaBpa; III cTymimp — MemudHOi
cecTpHu-MaricTpa.

BiamoBigHO 10 HaBYAIBHUX TUIAHIB BiJJOYBa€THCS MOC-
JiJIOBHA CTYIEHEBa MiATOTOBKA creniamicTtiB. Tak, ocHO-


mailto:shvn2014@ukr.net

Science and Education a New Dimension. Natural and Technical Sciences, V(15), Issue: 140, 2017 www.seanewdim.com

BHUM 3aBIAaHHSAM y TPOTpaMi MiATOTOBKH AWIDIOMOBAHOL
MEAWYHOI MEICECTPH € 3aCBOEHHS 3HaHb Ta HABHYOK,
HEOOXITHMX JIsl BUKOHAHHS Hal3arajbHIIIUX Tpodecii-
HUX MEICECTPHUHCHKHX MaHIMYJLIid M KepiBHHITBOM
JiKaps, y TOW 4ac, sIK TOJOBHHM 3aBAaHHSM IiATOTOBKH
MezcecTpu-0akanaBpa € IOTIHOICHHS 3HAHb 1 BIOCKOHA-
JieHHs npo¢eCciiiHUX BMiHb, 8 TAKOXK OBOJIO/IIHHS HaBUY-
KaMU YIIPaBIiHCHKOI JIsSUTHOCTI i MenaroriyHoi maiicre-
PHOCTI; MeJcecTpa-MaricTp Mae OBOJIOJITH BHIIUM PiB-
HEM 3HaHb Ta YK€ MOXKe 3aliMaTHCh HAyKOBOIO JIisUIbHIC-
TI0. HaykoBoO-mieiaroriunuii KoJIeKTHB aKkaeMii popMmye y
CTYJICHTIB Ha KOXXHOMY €Tami MiArOTOBKH (haxiBIIB Bif-
MOBITHUH piBeHb 3HaHb, HMpOQeciliHi YMIHHA i HABUYKH
Ta CIIPHsI€ KOMIDICKCHOMY PO3BHUTKY MailOyTHBROTO Meau-
gHOTO (haxiBis sk ocobucrocTi [3].

Mera OoCTiqKeHHsI: BUBUEHHS OCHOBHMX AacCIIEKTIB
MATOTOBKM MEIWYHHUX CECTep Y KOHTEKCTI HemepepBHOL
CTYIICHEBOI OCBITH, 3’ACYyBaHHS €(QEKTHBHOCTI 3aCTOCY-
BaHHS IHHOBAI[ITHMX METOJ/IB HaBYaHHS Yy HaBYaJbHO-
BUXOBHOMY IPOLIECI.

Martepianu Ta meromm [Ipenmerom HociiKeHHS OY-
JIM OCHOBHI CKJIaJIOBI cTyrneHeBoi npodeciiHoi miaroros-
KA MenuuHOro QaxiBusg Ta ix ampobauis y Yepkacbkiid
MeIW4HiH akajgemii. Y mporeci poO0TH BUKOPUCTaHI eM-
MipUYHI, CTATUCTHYHI Ta aHATITHYHI METOIU TOCIIiIKCH-
HS.

Pe3yasTaTH Ta ix o6roBopeHHsi JloCIimKeHHS TPO-
BEJICHO Cepell CTYICHTIB Pi3HUX KYpCiB, AKi HaBYAIOTHCS
3a criemianpHicTIO 223 «MeacectpuHcTBOY. st crocre-
pexeHHs1 OynM BH3HAYEHI OCHOBHA Ipylia CTYJEHTIB (Ki-
JBKiCTh N=64 oci6) Ta koHTpodbHa (N=62) rpyma. Ilix
4ac MPOBEJCHHS HaBYAIBLHOI'O MPOLECY Y CTYJAEHTIB OC-
HOBHOI TPYIH 3aCTOCOBYBAJIMCh IHHOBAI[IiHI METOJM Ha-
BYaHHSI; MiJl Yac HaBYAJBHOTO MPOILECY Y CTYJCHTIB KOH-
TPOJILHOT TPYIHM BUKOPHUCTaHI TpajMLiiiHi MeTonu. B ycix
rpymax MpOBEICHO aHOHIMHE aHKETYBaHHS, BU3HAUCHUH
MMOYATKOBUH Ta KiHIIEBUH PIBCHb 3HAHB i3 OCHOBHUX JIHC-
[UIUTIH, TPOBEJCHI KOHTPOJBHI 3aMipd BHUKOHAHHS CTY-
JIEHTaM¥ TPaKTHYHUX HABHMYOK Ta BMiHb Ha MPAKTUIHUX
3aHATTIX.

B oCHOBHIif TpyIIi CTyIEHTIB BUKJIaa4aMU MPOBEACHA
KOMIUIEKCHa po0O0Ta, HampaBjieHa Ha pOpMyBaHHS SIKiCHO
HOBOI'O CIeIfiajicTa, 3JaTHOr0 HE JIMIIE 3HilCHIOBATH
(haxoBy JisUIbHICTh Y PYTHHHHUX CTaHIAPTHUX YMOBaX, a i
B EKCTpEeMalbHHUX cUTyalisx (st I cTymeHto ocBiTh) Ta
JIOCTiIHOT poOOTH W MEHEMKMEHTY Yy MEIHIIMHI it Oa-
kanapiB ta marictpis (II ta III crymine). CTyaeHTH oc-
HOBHOI TPYIH IIPH MPOBEICHHI MEPEBipKU SIKOCTI 3HAHB
MMOKa3alli BUI MMOKA3HUKU YCIIIIHOCTI, TIOPIiBHSIHO 3 KO-
HTPOJIBHOIO rpymom, (p < 0,001). BecranoBneHo, o 3aj-
JI51 JOCSITHEHHSI BUCOKOTO PiBHS NPO(EeCiHHOI MiroTOBKA
MejicecTep, HEOOXiTHO 3a0e3MeUNTH IIUPOKY 3arajibHo-
OCBITHIO MiATOTOBKY 1€ Ha | piBHI OCBiTH, IO CLIPHUATHME
(opMyBaHHIO MOTHBAIl Ta HOTpedW y mpodeciiiHOMY
CaMOBJIOCKOHAJICHHI.

Ilopsin i3 mmM, BCTAHOBIIEHO, IO TNPIOPHUTETHHMHU Yy
(dhopMmyBaHHI MaliOyTHHOTO (PaxiBIS 3aJHINAIOTHCS HABU-
YKHU NMPO(eciifHOTOo KITIHIYHOTO MHCJIEHHS, U SKOTO Xa-
pPaKkTEepHUM € B3a€MO3B’SI30K PO3YMOBHX HPOLECIB Ta
MPaKTHYHUX Jiii. BUsABICHO, IO OCHOBHOK YMOBOK Yy
IpoLeci OTPUMaHHS 3HaHb € CaMOJAMCLUIUIIHA CTYIEHTA,
sIKa CYTTEBO BIUIMBAE Ha iX SIKICTb, PO II0 CBIUUTH IIPO-
Be/IeHa IlepeBipKa TEOPETUYHHX 3HaHb 1 MPAKTHYHUX Ha-
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BHYOK CTYICHTIB OCHOBHOI Ta KOHTpPOJBHOI TPyl (BHILi
MIOKa3HUKH y OCHOBHOI I'PYIIH, TIOPIBHSHO 3 KOHTPOJIbHOIO
(p <0,03).

3a pesympTaTaMu MPOBEACHOTO TOCTIKECHHS, IMiATBE-
pIKeHi JaHi Mpo Te, OO0 BHKOPHCTAaHHA y HABYAIEHOMY
mporieci THyYKHAX OpTraHizamiiHux (opM HaBYaHHA, CY-
YacHUX iHQOPMAIIHHUX Ta KOMYHIKALIIHUX TEXHOJOTiH
MIOCUITIOE HTEPEC CTYAEHTIB 10 OTPUMAaHHS 3HAaHb, IO
TIPY TIPOBE/ICHHI MEPEeBIPKU SIKOCTI 3HaHb JaJ0 BHIII I10-
Ka3HUKH B OCHOBHIW TIpyIi, MOPIBHAHO i3 KOHTPOJIEHOIO
rpynowo (p < 0,02). Bussneno, 1o npakTHyHa pobora y
cepl MpakTUYHOT MEIMUIUHM IIPH HPOXOKEHHI HaB-
YJanpHOI Ta BUPOOHMUOI MPAKTHK (OPMYE MOTHBALIIO IO
OTpPHMaHHS HOBUX 3HaHb, POQECIHHOTO PO3BHUTKY.

VY T10i1 e "ac, BCTAaHOBJICHO, IO BaXKJIUBY POJIb y (o-
pMyBaHHI mi3HaBaJbHUX MOTPed (axiBIls BiAirparTs #o-
ro IHAWBiAyaNbHI MCHXOJOTI4HI 0COOIMBOCTI, comiabHi
Ta ciMeifHi YMHHHKH, IIPO IO CBiIYaTh MPOBEACHHI Iepe-
BIPKH SIKOCTI 3HaHb CTYAEHTIB pi3HHX rpym. Came ToMmy,
0e3mepeyHo, BEIUKY yBary MOUIIBHO MPUAUIATH I[iJICCI-
PAMOBaHIH IHAMBIAyanbHIN POOOTI 31 CTyACHTaMH, 37e0i-
JbIIOro Ha | erami HaByaHHS.

B Uepkachkiii MenuuHii akaaemii MOCTIHHO ITPoXo-
JUTh TIOIIYK Ta IPOBAKCHHA CYYacHHX e(EeKTHBHHUX
MeToZiB Ta (hopM HaBuaHHS. Tak, OCHOBHUMH i3 HUX MH
0aunMo: BHKIaJaHHS Ha 0a3i KoHIenmii mpoOieMHO-
OpIEHTOBAHOTO HAaBYAHHSA 3 METOIO (hopMyBaHHS mpode-
CIfHOTO MMCJICHHS, 3aCTOCYBAaHHS MDKIUCIUIUTIHAPHOTO
MAXOMy Ta OpraHi3allis HaBYAJHHOTO IPOIECy, OPI€HTO-
BaHOT'0 Ha 0COOMCTICTH cTyaeHTa [3].

YBara rnesarorivHoro KOJISKTHBY aKaJeMii 30CepeKy-
€THCSl HA CTBOPCHHI CIPHUATIMBOI eMouiiiHOl atMochepu
Ha 3aHATTAX, (OPMYBaHHI y CTYAEHTIB NOTPeOH y MOIIY-
KOBIii Ta HayKkoBil poOori. [Topsiz i3 UM, Y HABYaIbHOMY
npolieci BaroMe 3Ha4YeHHs MaloTh OpraHizamiiHi 3acaan
Ta BUXOBAHHS T'YMaHHOCTi Y MalHOyTHIX MEIUKiB, TIe1aro-
TIYHUH KOJIEKTUB aKaJeMii MeperisHyB 1 yIOCKOHAIIUB IIi
IMUTAaHHS HaBYAJIbHO-BUXOBHOTO mporecy. Tak, yci cry-
JICHTH aKaJeMii J0JaTKOBO NpociIyXalu (GaKylIbTaTuB
II0/10 HaJIaHHS TICUXOJIOTIYHOI JJOIIOMOTH ITOTEPIIUINM Ta
MepIIoi MEIMYHOI JOTIOMOTH Y 30HI 00HOBUX Hiif, Tepo-
PUCTHYHMX aKTIB Ta IHIIMX HAJA3BHUYAHHHMX cUTyaliil. Pe-
TyJSIPHO IIPOBOAUTHCS BeeykpaiHCbka CTYIEHTCbKA KOH-
(epennis «Ykpaina — monasq yce !». BaxiauBum € Bigpo-
JDKEHHSI KpalluX TPaIullili BUXOBaHHS CTY/IEHTIB Ha NpH-
KJIal BUJAATHUX MEIWKIB, HAYKOBIIB, BKJIA]] SIKUX y PO3-
BUTOK MEIULMHY € OE3IIHHNM.

VY HaBYaIBHOMY 3aKJajli 3[IHCHIOETHCS Ha JIMIIE CTY-
IeHeBa MIATOTOBKA CIICI[IaNIiICTIB HOBOTO THILY, a ¥ Mmif-
BHIIICHHS KBami(ikamii KaapiB cepeTHbOI JTAHKH MEIUIIH-
HU Ta iX nepemigroroska. Llel npouec 3abe3neuyerses Ta
BJIOCKOHAJTIOETHCS TP TICHIM B3a€MOJIi KOJEKTHBY aKa-
neMil 13 QaxiBIsIMHU 3aKiaiiB MPAKTHIHOT OXOPOHHU 370-
poB'1.

Takum dYnrHOM, pe3ynbTaTH ampobamii cBimg4aTe, IO
BliaJie MPaKTUYHE 3aCTOCYBaHHS HOBUX METOJIB Yy Ha-
BYAJIFHO-BUXOBHOMY TIpoIieci € e()EeKTUBHUM Ta JIOUiJIb-
HUM. B3aeMo30arauyounM € MoeAHAHHS y HABYAIHLHOMY
3aKJaji JIBOX CTPYKTYPHHX CKJIQJIOBHUX JIO IHMIUIOMHOI 1
MICIAUIUIOMHO] MiATOTOBKA MEAWYHUX TIPAIliBHUKIB.
CuiBnpaus 70 AWIUIOMHOI OCBITH (MEAMYHA cecTpa; Me-
JUYHa cecTpa-0akalaBp; MeJWYHA CeCcTpa-MaricTp) Ta
TCIISAUTIOMHOT OCBITH (LMKJIM TEMaTHYHOTO YJIOCKOHA-
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JIEHHS Ta KYPCH CIeliami3arii MEQUYHAX CECTEP) € IUIall-
JIapMOM, Ha SIKOMY 0a3yloThCSl OCHOBH O€3MepepBHOTO
po(eciifHOTO PO3BHUTKY CEPENHIX MEIUYHHX TpalliBHH-
KiB Ta € AOTPUMAHHAM HApaAWTMH - OCBITa MPOTITOM
YCBOTO JKUTTS.

BucHoBkn OCHOBHUMH CKIIQJIOBUMH CY4aCHOI SKiCHO1
MATOTOBKK MEIUYHOT CECTPH € CTYIICHEBICTb B OTPHMAaH-
Hi OCBITH, III0 CTBOPIOE ONTUMAJIbHI YMOBH JJISI TTOCIIIO0-
BHOTO Y/IOCKOHAJEHHs MpodeciiiHol MiATOTOBKM Meand-
HOI CEeCTpH.

[ocmigoBHICTE CTyNEHEBOI OCBITH CIPUSIE PO3BUTKY
¢daxiBug y pI3HHX acrekTax: 3700yTTI BHILOTO piBHS
KOMIICTEHITi{, CTaHOBJICHHI OCOOHCTOCTi, 30KpeMa ¢op-
MyBaHHI CAMOAMCITUILTIHH, TPOPECITHOTO CaMOPO3BUTKY;
moTpeOM 10 TOCTIHOTO YIOCKOHAJICHHS MpOQeciiHmX
BMIiHb.

CrymeneBa Oe3nepepBHA OCBiTa BUMAarae BiJ BUKIaJa-
9iB 3aCTOCYBaHHS HOBHX IIIXOMIB y TPOBEACHHI Ha-

BYaJIbHO-BUXOBHOI POOOTH, BUKOPHCTAHHS B HABYAIbHO-
My TIpoIleCi iHHOBAIIHUX TeIaroriYHUX TEXHOJOTIH, SKi
i IBUIIYIOTH SKICTh IiATOTOBKU (haxiBIliB.

BcranoBieHo, mo y HaBYaJIbHO-OCBITHBOMY IPOIECi
MPIOPUTETHUM MUTAHHIM € (OPMYBAHHS y CTyIEHTa aK-
TUBHOI TBOpYOI Mo3MMii moxo mpodeciiiHoi KOMITeTeHT-
HocTi. OTxe, MaliOyTHROMY MEIUKY, KU Oye mparfto-
BaTH B YMOBax MOCTIHOTO OHOBJICHHsS iH()OPMAIIIHOTO
OJIsI, CJIil TIPAaTHYTH IO CaMOBJIOCKOHAJICHHS, TOTPUMY-
I0YNCh TPHHIMIIB Oe3rnepepBHOi MOCIHIIZOBHOI OCBITH
MPOTSITOM KHTTS.

Ha namy mymKy, 3 METOO MiJBHUINCHHS e()eKTUBHOCTI
HABYAJILHOTO TPOLECY Ta YIOCKOHAICHHS MiATOTOBKU
MEIMYHUX KaJpiB Ui MPAaKTHYHOI JTAHKH CHUCTEMH OXO-
POHH 370pOB’S, AOIIIFHIM € IHTETpalis A0 AUIUIOMHOTO
Ta MICIIUITIOMHOTO MepioJliB HaBYaHHSI MEIUYHHUX Cec-
Tep y 6a30Bi BHIII MEeAWYHI HABYAIBHI 3aKJIAIH.
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Modern Constituents of Medical Nursers™ Professional Training
V. N. Shaposhnikova, O. P. Kravchenko, 1. Ya. Gubenko
Abstract. The problems of nursing education in Ukraine at the present stage are discussed in the article. The implementation of the
continuous nursing education: Nursing assistant — Bachelor of Nursing — Master of Nursing plays an essential role in the improve-
ment of Ukrainian nursing education. The necessity of using the sequence in the training of nurses as a fundamental principle of
functioning of the continuous system of education and upbringing of the personality is substantiated. The influence of innovative
technologies in the improvement of quality of knowledge of future specialists is underlined.

Keywords: nurses 'training, nursing assistant, Bachelor of Nursing, Master of Nursing, continuous nursing education.

CoBpeMeHHBIEe COCTABISIOMHAE MPodecCHOHATbLHOI MOAT0TOBKH MeIUIMHCKHUX cecTep
B. H. lllanomuuxoBa, E. I1. KpaBuenko, U. 5. I'y6enko
AHHoOTanus. B cratee paccmarpuBaoTcs npoOieMbl MeAcecTpUHCKOro 00pa3oBaHus B YKpanHe Ha COBpeMeHHOM Jtare. [Togaep-
KHBAeTCs, 9YT0 HEOOXOANMBIM IIarOM B yCOBEPIICHCTBOBAHHM MEJCECTPHHCKOTO 00pa3oBaHMs B YKpanWHE SBISETCS BHEIPEHHUE He-
MIPEPHIBHOTO 00pa30BaHMUs: MEIUIMHCKAs cecTpa — OakanaBp — MarucTp menacecTpuacTBa. O6G0CHOBaHO HEOOXOIMMOCTD HCIIOIB30-
BaHMS MOCIIEJOBATEILHOCTH B TIOATOTOBKE MEJICECTEP KaK OCHOBOIIOJIOKHOTO MPHUHIHIA (YHKIIMOHUPOBAHHS HEIPEPBHIBHON CHCTe-
MbI 06paSOBaHI/l$[ WU BOCIIMTAHUA JIMYHOCTH. nO}l‘-lepKI/IBaeTCﬂ BJIMAHUEC MWHHOBAIIHMOHHBIX TEXHOJIOTUH Ha yay4li€Hue KadyecTBa 3Ha-
HUI OyAyHInX CIIENHaTHCTOB.

Kniwouesvie cnosa: medcecmpurckoe obpasosanue, 6axanasp, Mazucmp, HenpepoviHas n0020mMosKa meocecmep.
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AHoTauisi. B HayKoBii cTaTTi MoOKa3aHa NOLUIBHICTE BUBYEHHS Ta BUKOPUCTAHHSA TEXHIK aiKiIo SK METOAY KOPEKLil TPUBOXKHOCTI y
miamiTkiB 12-14 pokis. JloBeneHa Bucoka e()eKTHBHICTh BIUIMBY 3aHSTh ailKiZo Ha eMOLIHHWI CTaH ITUTTKIB Ha IiICTaBi HOpMami3aryi
Koe(illieHTa TPUBOXKHOCTI YUHIB €KCIIEPUMEHTAIIBHOI IPYIIH, @ TAKOXK JOCTOBIPHOTO 3HIDKEHHS PiBHS IIKUTFHOI TPUBOXKHOCTI 3a BicbMOMa
(axkTopami onuTyBaJgbHKKA Difirca, IO € MO3UTUBHUM HACIIIKOM UL JiTel B epiof Nepexoay Bil MOJIOIIIOrO MIKUTBHOTO BIKY JI0 Mif-

JIITKOBOTO.
Knrouosi cnosa: aiikioo, mpugocHicms, nionimkosuil 6ix.

Beryn. TpuBOXHICTS — Iie TIepEKUBaHHS EMOIIIITHOTO JTHC-
koM(bOpTy, TOB'A3aHE 3 OYIKYBaHHSM HEBJAY, BiIUYTTAM
HeOe3mekn. [lixBuiena TpPUBOKHICTE € IPUIUHOI0 0araTboxX
TICUXOJIOTIYHUX TPYIHOINIB JAATHHCTBA, B TOMY YHUCITI 0a-
raThbOX TMOpYyImIeHs po3BUTKY. L[o6 3MiHM B craBieHHI
MIJUTITKA IO BJIACHOTO «S1» OyJM MO3UTHBHUMH, 1 B TIPOIIEC]
HOro po3BUTKY MOKHA OyJ0 YHUKHYTH HEBIad, IO CYIpO-
BOJDKY€E JTOCSITHEHHS YCIIiXY V IMITITKOBOMY Billi, HOMY Tpe-
0a JOMOMOITH TIi3HATH CBil BHYTPIIIHII CBIT Ta IHIIHX JIFO-
Jlel, HABYUTH BiMYyBaTH W aHAI3yBaTH ceOe, aJeKBATHO
OLIHIOBATH peajibHI YCIIiXH 1 3anobirati HeaadyaM. AKTY-
AIBHICTh JOCTIDKYBAaHOI TeMH O€3CYMHIBHA, alKE CTO-
CYETBCS MOIIYKY KOHKPETHHX (DaKkTOpiB BILIMBY Ha MOBEiH-
Ky JIIOIVHY 3 JOMIiHAHTOI HETaTHBHHUX E€MOIIH, i3 BHIBOM
LIKUTBHOI TPHBOXKHOCTI, IO CYMPOBOMXKYETHCS OakKaHHIM
0COOHCTOCTI BIATBOPIOBATH KOH(IIKTOTCHHI MOAii 3 TIO-
JIATBIIAM CaMOIPHHIDKCHHSIM, COPOM 33 CBOI MPOPaXyHKH.
Li cTpakmaHHS MUTITKIB CTalOTh MPUYHUHOIO 3HIDKCHHS B
HHX PIBHS CaMOIIOBary siK YIIEBHEHOCTI y CBOIX 3II0HOCTSIX
Ta MOXKIMBOCTIX [5, 7, 8].

Kopotkuii orssin my6Jikauiii mo temi. 3a qanumu aB-
TopiB [1, 3], MO’KHa MIPUITYCTUTH, IO IJIsI ONTHAMI3AIIi IIpo-
LIECY OCOOMCTICHOTO PO3BUTKY 1 KOPEKIIl HEeCIPUSTIUBUX
MICUXIYHUX CTaHIB 3 YCHiXOM MO)KHA BUKOPHUCTOBYBAaTH Me-
TOJAM TICHXOJIOTIYHOT KOPEKIHi, M0 peamidye Ied B3ae-
MO3B’s30K. Yepe3 poOOTy 3 (i3MYHHAM CTaHOM JiTEH, IO
3aiiMatoThCsl (DI3MYHUMH BIIPaBaMH, 32 JYMKOIO CIIeLiajic-
TiB, MO’KHA BIDUIMBATH HAa PO3BUTOK OocoOWCTOCTI [4, 5], mo
(bopMy€eTBCsL, | ONITHMI3AIII0 ICUXIYHOTO CTany [2, 4, 6].

IOHI criopTcMeHH BipIi3HAIOTHCS BiJ OJHONITKIB, SIKi HE
3aliMArOTHCSI CIIOPTOM, PEATICTUYHICTIO CAMOOIHKH, MCH-
I0r0 OOSI3NMBICTIO HEBJAY, OUTBIIT HU3BKOK TPHUBOXKHICTIO.
ExcriepiMeHTaIbHO TOBE/ICHO, 10 3aHSTTS CIIOPTOM, CIIPSi-
MOBaHI Ha CaMOPO3BUTOK OCOOWCTOCTi, CHPHSIOTH ITiIBH-
IICHHIO A/CKBATHOCTI BIJHOIICHHS 0 YCIHIXiB 1 HEBjad,
3HIDKCHHIO TPUBOXKHOCTI Y CIIOPTCMEHIB IMiTITKOBOTO BIKY,
1 SIK HACJTIIOK MIABUIIYIOTH CTIHKICTh 10 KUTTEBOTO CTPECY.
IOHi cioprcMenu (iB4aTKa 1 XJIOMIUKK) BIAPI3HAIOTHCS Bill
POBECHHKIB, 5IKi HE 3aiMAIOTHCS CIOPTOM, MEHIIIOIO KiJIbKiC-
TIO KOPEIIIIMHNX 3B’SI3KiB MK TIOKa3HUKAMH CaMOOIIIHKH,
MOTHBALIl JOCATHEHb, TPUBOXKHOCTI [2, 3, 4, 5]. Lle Bkasye
Ha Oumbiy audepeHIiioBaHICTh CAaMOBITHOIICHHS 1 MOTH-
Ballii FOHUX CIIOPTCMEHIB, IO OOYMOBJIEHA JOCBIIOM, KU
HaOyBaeThCS B MPOIIECi 3aHATH CHOPTOM, YCIIXiB 1 HeBjad,
CHIBBITHOMICHHS CAMOOIIIHOK 3 OLIHKAMH, 1[0 OTPHMYIOTHCS
330BHi [3, 5, 6, 8].

TakuMm 4MHOM, aKTYaJbHICTh MPOBEACHOTO JOCIIIKECHHS
00yMOBIIEHa TONITYKOM HEMETUKAMEHTO3HHX 3ac00iB Kope-
KUii, SIKi OM CIIpHSUIM 3MEHILIEHHIO PIBHS TPHBOXHOCTI ITiJ-
JITKIB, a TAKO’XK HEJOCTATHIM BHBUYEHHSM CITIBBIIHOIIIEHHS
MO3UTHBHUX 1 HETATHBHUX HACHTIAKIB BKITFOUYCHHS B 3aHSTTS
TEXHIK afKiZio B Mepios Mepexo Iy BiJ MOJIOAIIOTO IIKIIBHO-
IO BIKY JIO MiJJTITKOBOTO.

Meta po60oTH. BiBUHTH BIUIMB TEXHIK aifKiZo Ha piBEeHb
TPUBOXHOCTI IIKOJSIPIB 12-14 pokiB.

Marepiaiau Ta meroan. [IpoBereHo OIiHKY e(heKTHBHO-
CTi BIUTMBY 3aHSTh alKiI0 Ha PiBEHb TPUBOXKHOCTI LIKOJISPIB
12-14 poxiB. Y nocmimkeHHI B3smM y4acts 136 yu4HiB, 3
SKUX ekcriepumeHTtanbHy rpyny (EIN) ckmanm 72 mikosspis,
koHTpobHY Tpyy (KI') 64 yuni. lkomapi EI' 3aiimanmcs
aifikino Ha 6a3ax Kryoy «Mipai» Ta «Axamemii Cid» M. Vxk-
ropoja 3akaprartchkoi 0071 3aHsaTTss TpuBamu 90 XBHIMH
Tpu4i Ha TIKICHs TpoTaroM 9 wicsmiB. Yuni KI' mpomos-
JKyBaJIM HaBYaHHS 3a IIKUIbHOIO mporpamoro. OmiHKa piBHs
TPHBOXKHOCTI POBOAMIIACH Y HIKOJIAPIB 000X TPyI Ha MOYa-
TKY JIOCJI/PKEHHS, @ TAKOXK HAIPHKIHII JOCIIIKEHHs, TOOTO
gepe3 9 micsmiB. OiHIOBaIN PiBeHh TPUBOKHOCTI IUIIXOM
AHKETYBaHHS 3 BUKOPUCTAHHSM TECTY IIKUIBHOT TPUBOXKHO-
cri @inirica (3a 8 dakropamu) Ta ormuryBanmbHuKa Jx. Teld-
JIopa, a TaKoXK 3aCTOCOBYBAJIM METOJ| MEIaroridyHoro Cro-
crepexkerHs. YuHi EI" i 9ac 3aHAT alfKio MpaIroBai 3a
crieniajJbHO PO3pOOJICHOI0 METOJUKOIO KOPEKIIiT TPHBOXKHO-
CTi, 3 BUKOPUCTAaHHSIM TPAIUMIHNX TMPABII TTOBEAIHKH
NPUHAHATHX Y BCbOMY CBITI AHKIJI0, sIKa MoJIsrajia y BUKOPH-
CTaHHI TaKHUX (PaKTOPiB BIUIHBY:

* €THIKET IIi/] 4ac 3aHsTh,

* aBTOPHTET CeHCes (TpeHepa);

* BIAMOBINATBHICT 3a 3M0pOB’st 1 Ge3neKy mapTHEpPIB —
(hakTOp BIUIMBY, 110 TTOKpAIIYe EMOLIHHNI CTaH AUTHHH, HA
(oHI SKOrO PO3BUBAIOTHCS HOTO COIlAIbHI KOHTAKTH (Ha-
cammepes — 3 OJHOJITKaMH), a TAKOXK YCYBa€ €MOIIiiHi T1e-
PESKUBAHHS B CUTYAIlisiX, IO TIOB’3aHi 3 CAMOPO3KPHUTTAM,
TIpeJICTAaBICHHS ce0e IHIIMM, JEMOHCTpAlii CBOTX HaBHYOK
Ta BMiHb,

* TIOBara JI0 CeMIaiB (CTapIIMX IO PIiBHIO YYHIB) Ta IX
3HaHb — (haKTOp BIUIMBY, SKUW CIIPSMOBYE MiJJTITKA CIOKiM-
HO pearyBaTH Ha 3HaYMMICTh CBOIiX JIOCSTHEHb 3 OOKy OTO-
YyIOUHX, X OLIHIOBaHb Ta OYIKyBaHHsS HEraTUBHHX OL[HOK,
3BEPXHBOT'O CTABJICHHST;

* TIOCTIHE YIOCKOHAJICHHS CBOiX HABHYOK — (hakTop
BIUIMBY, SIKHI yCyBa€ HETaTHBHE BIJIHOLICHHS 1 BIAYyTTS
TPHUBOTH IiJ] Yac MepeBIpKU 3HAHb, JOCSTHEHb Ta MOXJIMBO-
CTeH yuHS;

* TI0Ka30Bl BHUCTYNH Ta aTecTalii Ha mosich — (akTop
BIUTUBY, SIKMH yCyBa€ HETaTHBHMI eMOIiHWI (OH BiIHO-
CHH Mi/UIITKA 3 JOPOCIMMH B IIKOJI, IO NPU3BOIHUTH JIO
TIOKPAINIEHHS YCIIITHOCTI HABYAHHS Ta 3araJIbHOTO €MOIIiH-
HOTO CTaHy JUTHHH, IO TIOB’SI3aHUH 3 pisHMME (opmam¥ i
MIKUTEHOTO KHTTSL.

Pe3ysibTaTn gocninkeHns Ta ix 00ropopenns. Pesys-
TaTH JOCII/KEHb PiBHS MIKUTHHOT TPUBOXKHOCTI MiUTITKIB 32
tectom Dijinca BUABWIN HAWBHUIIMK PIBEHb TPUBOXKHOCTI
yuniB EI" ta KI' 3a takumu pakropamu: cTpax camoBHUpa-
xenns 68,2+1,5 ta 60,3%1,6 BiANOBIAHO, CTpax MEPEBIPKU
3HaHb 59,7+1,4 Ta 61,1£1,5 BiAMOBIAHO, MPOOJIEMH 1 CTpax y
BigHOmIEHHI 3 Bumteasamu 53,8+1,6 Ta 64,2+1,5. Haiiuwmk-
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4yuii piBeHb TpuBokHOCTI yuHiB EI' Ta KI™ crioctepiraBes 3a
(hakTOpOM TEpPEeIKMBAHHS CoLiaabHOrO crpecy 16,5+1,1 Ta
14,9+1,2 BimnoigHO, 32 pakTOpoM HU3BKOTO (Di3i0IOriYyHO-
ro omopy ctpecy 19,0+1,1 ta 18,5+0,9 BimmnoBigHo, 3a dak-
TopoM (ppycTpariii moTpedu y mocsrHeHHi yemixy 17,1+1,0
Ta 16,4+0,9. Cepenniii piBeHb TPHBOXKHOCTI y TimmiTkiB EI’

ta K" crioctepiraBest 3a (pakTOpoM 3araiabHOi TPHBOXKHOCTI y
LIKOJI Ta (DaKTOpPOM CTpaxy HE BiANOBIZATH OYIKyBaHHSIM
OTOYYIOUHX. 32 PIBHEM TPUBOXNKHOCTI YUHI 000X TPYN MiX
coboro He BiapizHsmmcs, p > 0,05. Pe3ympraTi OmMiHKY IIKi-
JIBHOT TPUBOXKHOCTI 3a TectoM Dinirnca Ha MoYaTky nocCIi-

JUKSHHS TIpeJICTaBIIeH] y Taom. 1.

Ta6auus 1. OuiHKa WKUTBHOT TPHBOXKHOCTI TiUTITKIB 32 TectoM Pininca, n=136 (M + m)

» Paxropi ET (n=72) | KT (n=64) P HIBCE TP
1 |3aranbHa TpUBOXKHICTH Y 1ikoni (E=22) 48,1+1 4 47,2413 >0,05 cepeHii
2 |nepexwuBanHs corfianpHoro crpecy (E=11) 16,5+1,1 14,9412 >0,05 HU3bKHIH
3 |dpycrpartis notpedu y nocsraerHi ycmixy (E=13) 17,1410 16,4+0,9 >0,05 HU3bKUI
4 |crpax camoBupaxeHHst (E=6) 68,2+1,5 60,3+1,6 >0,05 BHUCOKHIA
5 |crpax curyariii iepeBipku 3HaHb (E=6) 59,7+1,4 61,1415 >0,05 BHCOKHUI
6 |cTpax He BiATOBiaTH OYiKyBaHHAM oTouyrounx (E=5) 35,1+1,2 37,6+1,3 >0,05 cepeHii
7 |nusbkuii isionoriunuii omip crpecy (E=5) 19,0+1,1 18,5+0,9 >0,05 HU3bKMH
8 |mpobiemu i crpax y BimHOLIEHHI 3 BunTensamu (E=8) 53,8+1,6 64,2415 >0,05 BUCOKHH

[pumitka: P — BIpOTiIHICTh Pi3HUII MTOKA3HUKIB Y IIKO-
mpis EI" ta KT

ITpwu owiHII piBHS TPUBOXKHOCTI 33 OMUTYBAITLHUKOM J[K.
Teiinopa Ha OYATKy NOCIIHKEHHS KOC(IIiEHT TPHBOKHOC-

Ti (Kyp) yanuiB EI' ta KI' 6y Bume Hopmu 0,321+0,08 Ta
0,297+0,08 BiAMOBIIHO, 32 PIBHEM TPUBOXKHOCTI Y4HI 000X

TPy Mixk o000 He Binpisusuncs (Tadi. 2).

Ta6auust 2. OuiHKa piBHsI TPHBOXKHOCTI MM UTITKIB 32 oruryBanbHUKoM JIk. Teitnopa, n=136 (M £ m)

HJ\;E PiBeHB TPUBOXKHOCTI El' (n=72) | KT (n=64) P
1 |Koediuient tpuosxsocTi Ky 0,321+0,08 | 0,297+0,08 >0,05

[Tpumitka: P — BiporigHicTh pi3HHMII MOKA3HUKIB Y IIKO-
mpis EI" ta KT

[Ticnst mpoBeneHux 3aHsTh akkino B yuHiB EI', sxi manm
EeMOIIHHII TUCKOM(OPT, MMOKa3HUKKA TPHBOXKHOCTI 3 BHCO-
KOTO PIiBHS JIOCTOBIPHO 3HHM3WIIKCH JI0 HU3BKOTO, & caMme: 3a
(aKTOpOM CTpaxy CaMOBUPAKCHHs NMOKA3HUK 3MCHIIMBCS B

1,64 pa3u o 41,7+0,85, 3a dakTopoM cTpaxy cuTyarmii Ire-
PeBipKH 3HaHb TIOKa3HHUK 3MeHMWBCA y 1,78 pasm mo
33,6%1,2, 3a hakTopom mpobaeM i cTpaxy y BiIHOIICHHI 3
BYMTEIISIMU MOKa3HUK 3MeHmMBes y 1,71 pasu mo 31,5+1,2

(p <0,05).

Ta6auust 3. Bruiis 3assTh aiiKi/0 Ha piBeHb IIKLUIBHOI TPUBOXKHOCTI MiUTITKIB 32 TecToM Pininca, n=136 (M £ m)

EI (n=72) KT (n=64)
Ne i/t daxropu 110 TCIIsT 3aHATh 110 IiCIIst 3aHATh
3aHATh 3aHSTh

3araypHa TPUBOXKHICTE Yy 1Kot (E=22) 48,1+14 192+13 472+13 383+14
1 |P-—siporimnicts 3miH P1<0,05 P2>0,05

KpaTHICTb 3MiH 2,51 1,23

TlepexuBaHHs coianbHoro crpecy (E=11) 165+1,1 | 83+08 149+12 | 101+172
2 P-— BiporigHicTs 3MiH P1<0,05 P>>0,05

KPaTHICTh 3MiH 1,99 1,48

Opycrpartist notpe6u y gocaraenni yemixy (E=13) 17,1+10 | 92+09 164409 [ 114+11
3 |P—sBiporiguicTs 3MiH P1<0,05 P>>0,05

KpaTHICTb 3MiH 1,86 1,44

Crpax camonpaxents (E=6) 682+15 | 4174085 603+16 | 564+15
4 P — BiporifgHicTh 3MiH P1<0,05 P>>0,05

KpaTHICTh 3MiH 1,64 1,07

Crpax cutyarii mepeBipku 3uanb (E=6) 59,7+14 | 336+1.2 61,1+15 | 51,0+1,2
5  |P—BiporigicTs 3MiH P1<0,05 P>>0,05

KpaTHICTb 3MiH 1,78 1,20

é@?;‘ HE PUITIOBVIATIT ORIy BARTIIN OTORYIOTH 351412 144+1,0 376+13 | 202+12
6 P — BiporiaHicTh 3MiH P1<0,05 P>>0,05

KpaTHICTh 3MiH 2,44 1,29

Husbkuid Gizionoriunmii omip crpecy (E=5) 190+11 | 112+13 185+09 | 156+11
7 P — BiporifHicTh 3MiH P1< 0,05 P>>0,05

KpPaTHICThb 3MiH 1,70 1,19

gzp)zc;gnemu i CTpax y BiJIHOIIIEHHI 3 BUMTEIIMH 538416 315412 642415 551416
8 P — BiporifHicTh 3MiH P1< 0,05 P>>0,05

KpaTHICTh 3MiH 1,71 1,17

Vuui ET’, siki Manyu eMOLiiHMA JUCKOM(POPT, MPOEMOH-
ctpyBaimu goctoBipre (p < 0,05) 3HIKEHHS TPUBOMKHOCTI 3
CEepeIHbOTO Ta HU3BKOIO PIBHS JI0 NMOKA3HHUKIB BiJICYTHOCTI
IIBUIIIEHOTO PIiBHSA TPHBOXHOCTI, a came: 3a (haKTopoM

3arajbHOI TPUBOXKHOCTI y IIKOJNI TOKAa3HUK 3MEHIINBCS Y
2,51 pasu o 19,2+1,3, 3a akTopoM cTpaxy HE BIANOBIIATH
OYiKyBaHHSIM OTOUYIOUHMX MOKa3HHUK 3MEHIIMBCs Y 2,44 pazn
10 14,4%1,0, 3a paxTopoM HepeKMBaHHs COLIAIBHOTO CTpe-
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Cy MOKa3HHK 3MeHImBes B 1,99 pasu mo 8,3+0,8, 3a ¢akro-
poM (pycTpalii MOTpeOr y IOCSATHEHHI YCHiXy IOKa3HUK
3Hu3MBCA B 1,86 pasu no 9,2+0,9. Hatomicts B yuniB KT, ski
NPO/IOB)XKYBAJIM HAaBYaHHS 3a IIKUJIBHOIO IPOrpamMoro i He
3aiiMaiics TEXHIKOIO alfKi/lo, TOCTOBIPHMX 3MiH TIOKa3HHUKIB
PIBHSI TPUBOKHOCTI He BinoOymnocs (p > 0,05), Tadm. 3.
[pumitka: P1 — BIporinHiCTh pi3HMII NOKA3HHKIB YYHIB
El' 1o Ta micms 3aHaTh aiikino; P> — BiporimHicTh pizHUII
noka3HuKiB y4HiB KI' 10 Ta micis 3aHATh 32 MIKUIEHOO TPO-

IPaMolo

[Tpu owiHI AMHAMIKY PIBHSI TPMBOXHOCTI 33 ONUTYBAIb-
uaukoM J[x. Teiinopa y mkosnsipiB EI' B mporieci 3aHATh akiKi-
1o Kqp nocroBipHo 3um3uBcs 3 0,32110, 08 no 0,214+0,07 (p
< 0,05), xpaTHicTs 3MiH cranoBmma 1,50. HatomicTs, y mxo-
msipiB KT, siki He 3aiiMaiivcst TEXHIKOIO aiKilo, piBeHb TpHU-
BOXKHOCTI He 3MiHUBCS, a Ky, 3amummBes 6e3 AOCTOBIpHHX
3MiH, TaoI. 4.

Ta6auus 4. Butus 3assTh aiikio Ha piBeHb TPHBOXKHOCTI HiJULTKIB 3a ormuryBanbHUKOM JDk. Teitnopa, n=136 (M £ m)

Ne n/n PiBeHb TPHBOKHOCTI EL (n—72). KT (n=64) -
JI0 3aHATD ITiCJISA 3aHATh JI0 3aHATD ITiCJISA 3aHSTh
Koedimient tpuBoxuocTi (Kip ) 0,321 +0,08 0,214 +£0,07 0,297 +0,08 0,252 +0,09
1 P1— BiporigHicTh 3MiH P1<0,05 P>>0,05
KpaTHICTh 3MiH 1,50 1,18

BucHoBKH. 3ampornoHOBaHa Tporpama 3aHATh alKimo 3
METOI0 KOPEKIIii piBHS TPHBOXHOCTI IMJUIITKIB BKJIIOYasa 6
(akTOpiB BIUIMBY, & CaMe: ETHKET 1T 9ac 3aHsATh, aBTOPUTET
CeHces, BIMOBIMANBHICTD 3a 3[J0pOB’s 1 Oe3MeKy mapTHEpIB,
moBara 110 ceMIaiB Ta iX 3HaHb, IOCTIHHE YIOCKOHAICHHS
CBOTX HaBMYOK, ITOKA30Bl BUCTYIHM Ta aTecTallii Ha nosicu. B
pe3ynbTaTi 3aHAThH aiikino B yuHiB EI' croctepiramock mo-
CTOBIpHE 3HIKEHHsI [TOKa3HUKA 3arajbHOrO PIBHS TPUBOXK-
HOCTI B miKoxi B 2,51 pa3u, MOKa3HUK (paKTOpy CTpaxy He
BI/ITIOBIIATH OYIKYBaHHIM OTOYYIOUHX 3HFBUBCA Yy 2,44 pa-
34, TIOKa3HHUK (DAKTOPY MEPEeKUBAHHS COLIAIBHOTO CTPECY

3HmuBCA y 1,99 pasm (3a Tectom Qinirica) Ta BimOymacs
JIOCTOBipHa Tmo3WTHBHa muHamika K, 30,321+0,08
10 0,214+0,07 (p < 0,05), Toxi sSIK piBEeHb TPUBOXKHOCTI 3
Kip omuryBanbhuka [x. Teitnopa B yuniB KI' 3anummscs
0e3 icToTHHX 3MiH. BKa3aHi O3UTHBHI 3MiHH OOTPYHTOBY-
I0Th JIOUUIBHICTD MPU3HAUCHHS 3aHATh aiKiZo y HIKOJISPIB,
SKi MalOTh WiJBHINCHUN pPIBEHb TPHBOXKHOCTI, IO Oyze
CIIPUSITH YCYHEHHIO eMOLIIHOTO JUCKOM(OPTY MiUTITKIB Ta
HOpMaJTi3alii ICUXI9HOTO CTaHy AiTeH.
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Aikido as a method of self-control and reducing the level of anxiety of pupils

O. V. Stegura, O. Dulo

Abstract. In a science article shows the feasibility of studying and using aikido techniques as a method of anxiety correction of 12-14 year old

teenagers. It’s proved, that aikido classes have the high-effective influence on the emotional state of teenagers, because of the normalization of

anxiety coefficient of the experimental group pupils. There’s also the reducing the level of school anxiety by the eight factors of the Philips’s

questionnaire. It means, that aikido classes have a positive influence for children during the transition from primary school age to adolescence.
Keywords: Aikido, anxiety, adolescence.

ANKHI0 KaK METOJ CAMOKOHTPOJISI U CHHKEHHs YPOBHS TPEBOKHOCTH LIKOJIbHUKOB
O. B. Crerypa, E. A. lyno
AnnoTauus. B Hay4HO# cTaThe NMOKa3aHa I1e71ecO00pa3HOCTD W3YUIEHHs U UCIIOIB30BAHMS TEXHUK alKHI0 KaK METOIa KOPPEKIIHH TPEBOKHO-
CTH y IoZipocTKOB 12-14 set. Jloka3ana Bricokast 3(p(heKTHBHOCTD BO3ICUCTBHUA 3aHATUI aliKHII0 HA SMOIHMOHAILHOE COCTOSHIE TIOJJPOCTKOB Ha
OCHOBE HOpMaJM3aiK KO3(P(HIMEHTa TPEBOKHOCTH YICHHKOB JKCIIEPUMEHTAIBHON TPYIIBI, @ TAakKe JTOCTOBEPHOTO CHIDKEHUS YPOBHS
IIKOJIGHOHM TPEBOXKHOCTU TI0 BOCEMU (hakTopam Tecta Puimrica, 9To OKa3bIBaeT MO3UTHBHOE BO3/CHCTBHE Ha JETeH B MEPHOJ Mepexosa OT
MJIAJIIIEro MKOIBHOTO BO3PACTa K MOJPOCTKOBOMY.

Kniouesvie cnosa: aiixuoo, mpegodicHocms, nOOPOCMKOBbILL B03PACH.
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Abstract. In modern football, the search of the criteria, which are characterized by sustainable biological nature and might be in-
formative for the management and prediction of individual sport training, is of growing interest. We consider that individual-
typological properties of higher parts of the central nervous system can meet these requirements. Thus, the goal of the research was
to find out what individual-typological properties of higher parts of the central nervous system are fixed genetically and to determine
their correlation with the indicators of special preparedness and bioenergetics of football players. We performed the investigation
using “Diagnost-1M” and “D & K-Test” computer devices on 13 pairs of monozygotic (MZ) and 12 dizygotic (DZ) twins who did
not go in for sport and 26 professional football players, and determined typological properties of the nervous system. Besides, we
found physical and technical preparedness of the football players. We found the expressed hereditary conditionality for the functional
mobility of the nervous processes (FMNP) (70%) and the relative predominance of genotypic factors (50%) for the strength of the
nervous processes (SNP) and the equilibrium of the nervous processes (ENP). We determined the predominance of phenotypic fac-
tors (30%) for the indicators of sensorimotor reactions. The indicators of bioenergetics metabolism, physical and technical prepared-
ness, expert evaluation of game activity of the highly qualified football players depended on the genetically determined properties —
the functional mobility of the nervous processes.
Keywords: neurodynamic properties, genetics, football players, bioenergetics.

Introduction. Modern football is characterized with tre-  features of players.
mendous transformation in the techniques and tactics of Considering the mentioned above, the work is based on
the game, in the structure of physical training, the strategy  the investigation and analysis of the correlation of indi-
of competitive struggle and planning of training process vidual-typological properties of high parts of the nervous
[8, 9, 16]. Under these conditions, an individual approach  system and sensorimotor reactions and their relationship
should be used in the organization of training process [2,  with bioenergetics characteristics, technical and physical
3, 11]. The indicators of physical, technical or functional  preparedness of professional football players.
preparedness of football players, player roles, body types, The goal of the research was to find out what individu-
biological age, personal characteristics can be the criteria  al-typological properties of higher parts of the central
of this approach [16, 18, 20]. The search of the criteria  nervous system are genetically fixed and to determine
characterized by sustainable biological nature or genet- their correlation with the indicators of special prepared-
ically determined ones, which can be informative for the  ness and bioenergetics of football players.
management and prediction of individual sport training, is Material & methods. Typological properties of the
of particular interest [1, 14, 15, 17, 19]. We think that  nervous system, namely, the functional mobility (FMNP),
individual-typological properties of higher parts of the strength (SNP) and equilibrium of the nervous processes
central nervous system: functional mobility, strength and  (ENP), latent periods of simple (SVMR) and complex
equilibrium of the nervous processes and some indicators  response of choosing one (RC1-3) and two (RC2-3) sig-
of sensorimotor reactions, can meet such requirements [4,  nals out of three ones, were determined in 13 pairs of
10]. monozygotic (MZ) and 12 pairs of dizygotic (DZ) twins,
It is important to study the speed opportunities of sen-  who did not go in for sport, and 26 professional football
sorimotor characteristics of the nervous system because  players using the computer device of “Diagnost-1M” [12].
the efficiency of football players’ game activity depends FMNP was determined according to the results of pro-
mostly on physical, technical, psychological and tactic  cessing complex visual information in “the imposed
training, the functional mobility of the main systems, the  rhythm” mode consisting in the differentiation of positive
bioenergetics condition of muscles, the sportsman’s abil-  and inhibitory stimuli (geometric shapes). The maximum
ity to perception, analysis and processing information [7,  rate of processing signals in which the examinee had not
16]. The study of typological characteristics of higher  more than 5.0-5.5% of errors served as a quantitative in-
parts of the central nervous system and sensorimotor reac-  dicator of FMNP. The higher the rate of information pro-
tions can give additional information about the special  cessing was, the higher FMNP was. SNP was evaluated
preparedness of sportsmen. However, the typological according to the indicator of cerebral cortex performance
characteristics of higher parts of the central nervous sys-  which was estimated by the number of errors (%) com-
tem and sensorimotor reactions of football players are  mitted by an examinee while performing the whole task.
insufficiently studied. The search of talented young The determination of ENP provided the registration of
sportsmen and the efficient methods of the management  response accuracy on moving object. ENP was estimated
of training process and game activity of football players  according to the total value of response deviation, advanc-
causes the necessity to consider individual-typological
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ing or delaying. The lower the time of total deviation of
motion response was (in ms), the higher ENP was.

The role of hereditary and environment factors in
forming FMNP, SNP, ENP and SVMR, RC1-3, RC2-3
was determined according to Holzinger’s hereditary coef-
ficient (H). We calculated the coefficients of interclass
correlation (r) for MZ (rMZ) and DZ (rDZ) twins and
then determined H according to the formula:

H=(MZ-rD2): (1-rDZ) [1, 15].

Physical preparedness of football players was deter-
mined according to the indicators of test tasks to show
agility, speed and speed-strength abilities and endurance
[9, 15]. The level of technical preparedness was assessed
using control exercises: dribbling, throwing the ball, kick-
ing the goal on accuracy and complex exercise [9]. We
determined bioenergetics indicators using express-
diagnostics of functional state and reserve opportunities
of a body by the computer device “D & K- Test” [5]. The
group of the experienced coaches performed expert eval-
uation of the game activity of football players [8].

The obtained statistic material was processed using the
computer program Microsoft Excell.

Results. First of all, we tied to figure out which indi-
vidually-typological features of higher parts of the CNS
and sensorimotor reactions were genetically dependent,
and the development of which was mostly stipulated by
the environment factors. The results showed that the aver-
age values of the typological properties of higher parts of
the central nervous system in the MZ and DZ groups were
practically the same, except the differences in the indica-
tors of FMNP, which were slightly higher than in MZ
twins (p <0.05). We found that in the pair similarity of the
MZ and DZ groups, the typological properties were char-
acterized with higher level of correlation in the MZ pairs
than in the DZ ones indicating the expressed genetic in-
fluence on these indicators (p<0.05).The hereditary coef-
ficient of Holzinger (H) shows the differentiated influence
of genotypic and environmental factors on the indicators
of different individual properties of the nervous system;
the coefficient higher than 0.5 shows relative dominance
and higher than 0.6 — absolute dominance of genetic fac-
tors [1, 4, 14]. In our study, the coefficient of H was high
(0.65) only for one indicator, the FMNP. The correlation
was slightly lower (0.56 — 0.52) for the SNP and ENP.
The value of H was still lower for the SVMR and RC1-3
and RC2-3 (0.29 — 0.20); it showed the dominance of the
dependence of these indicators from the environment
[10].

Thus, the research results of the same twins group
showed that the participation of genetic and environmen-
tal factors in the formation of individual features of sen-
sorimotor and typological properties of higher parts of the
central nervous system was found in different proportions.
We found the expressed hereditary conditionality for the
FMNP (70%) and relative dominance of genotypic factors
for the SNP and ENP. We determined the dominance of
phenotypic factors for the indicators of the SVMR and
RC1-3, RC2-3. The coefficient of Holzinger did not ex-
ceed 30%.

The found high dependence from the genotype of the
FMNP helped us to proceed to the study of the depend-
ence of special preparedness and bioenergetics of the
highly qualified football players from the individual and
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typological properties of the nervous system. We studied
the connection of indicators of physical and technical
preparedness, bioenergetics and expert evaluation of
players’ game activity with the FMNP. There was a corre-
lation of some indicators of bioenergetics, physical, tech-
nical and game training with the FMNP (r = 0.30 — 0.38).

To check the obtained correlations according to the re-
search results of FMNP, we divided the football players
into 3 groups: medium, upper-medium and pre-medium
levels. We analyzed and compared the indicators of bio-
energetics, physical, technical and game preparedness in
the respective groups of football players.

The analysis showed that the football players with up-
per-medium level of the FMNP were mostly characterized
with better indicators of power supply systems, physical,
technical and game preparedness, if compared with the
players with medium and pre-medium levels of individu-
al-typological properties of the CNS. Reliable differences
were found between the groups of football players with
upper-medium and pre-medium levels of FMNP in terms
of bioenergetics indicators, anaerobic threshold (AT)
(p<0.05). These differences of the indicators of football
players’ power supply were confirmed by the correlation
between AT and FMNP; its value was r = 0.35 (p<0.05).
The reliable differences between the groups of football
players with different level of the FMNP were found ac-
cording to the results of physical and technical training
(standing long jump and dribbling for 30 m) (p<0.05).
The analysis of expert estimation of football players’
game activity in the groups with the different levels of the
FMNP showed that the football players with the upper-
medium level of the FMNP were characterized with better
marks (p<0.05). Respectively, the players with the medi-
um and pre-medium level of the FMNP got lower marks.
The correlation indicator was r = 0.30 (p<0.05).

To demonstrate the differences between the groups of
football players according to bioenergetics indicators,
game and special preparedness, we built profiles of model
characteristics of players and their average meanings for
the groups with the different level of the FMNP (Fig. 1).

Fig.1 shows that the profiles of bioenergetics indica-
tors, special preparedness and expert evaluation of foot-
ball players in the groups with different level of FMNP
were different. The closest results to the model character-
istics were in the group of football players with the upper-
medium level of the FMNP.

Greater differences of the results were in the group of
players with pre-medium level of the FMNP. An interme-
diate position was in the group of football players with
medium values of the FMNP. It shows the characteristic
features of neurodynamics, bioenergetics properties and
the results of physical, technical and game training of the
football players with the different level of individual-
typological properties of the nervous system.

Discussion. Thus, we found that the indicators of bio-
energetics metabolism, physical and technical prepared-
ness of football players depended on the FMNP. The cor-
relation of genetically determined individual-typological
properties of higher parts of the nervous system with the
features of bioenergetics metabolism, physical, technical
preparedness and the expert evaluation of game activity
allowed us to conclude that typological properties of the
main nervous processes of the FMNP showed genetic
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influence on the performance of motor tests in physical
and technical training of football players, their bioenerget-
ics potential, and created conditions for effective game
activity. Considering our data and the theoretical analysis

of scientific sources [6, 9, 11, 13, 16], we can affirm that
the football players with high level of the FMNP have
high reserve body opportunities allowing them to achieve
high results in special preparedness and game activity.
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Fig. 1. Profiles of neurodynamics, bioenergetics indicators, expert evaluation and special preparedness of the football players with
upper-medium and pre-medium level of the FMNP
model, preparedness of players

Conclusions:

1. The research results on twins found the participation
of genetic and environment factors in forming individual
features of sensorimotor and typological properties of
higher parts of central nervous system. We found the ex-
pressed hereditary conditionality for the FMNP (70%)
and relative dominance of genotypic factors (50%) for the
ENP and SNP. The dominance of phenotypic factors
(30%) was found for the indicators of sensorimotor reac-
tions.

2. The indicators of bioenergetics metabolism, physical

and technical preparedness, expert evaluation of game
activity of highly qualified football players depended on
genetically determined properties, functional mobility of
Nervous processes.

3. The found dependence of individual-typological
properties of higher parts of the central nervous system on
physical, technical preparedness, bioenergetics metabo-
lism and expert evaluation of game activity has prognostic
value and can be used in the selection of promising youth
and optimization of sport training.
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Abstract. Improving the efficiency of the process of mixing of feed for the small cattle can be achieved by applying the mixing of
the working body able to qualitatively move groups of different sizes of particles from one position to another. Calculating the design
parameters fodder mixing process is crucial when choosing the design parameters and it has a decisive significance is also important
to take into account the fact that the quality ration can be obtained only from the ground components, the dimensions of which
correspond to the zoo technical requirements. The results of the theoretical study of the mixer design parameters give reason to
justify the basic design parameters of the working bodies of feed mixer. The proposed mixer, in the process, is a certain mass of
shredded root vegetables. This consists of a mass of individual particles. The ternary mixture of root vegetable chips is the size of the
cubes faces 10 mm, which is entirely consistent with the requirements of zoo technical. It was found that the feed particles oscillate
in the variable radius with a simultaneous axial movement, which is achieved by a non-cylindrical shape of the hopper. The simplest
non-cylindrical design of the hopper, from the standpoint of manufacturing in the production, is a truncated cone. Determine the total
power expended on the work and power, the need to idle the rotor, thus reducing the value of the considered transport capacity.

Keywords: adhesion, size, bunker consumption of materials, cone shape, feed mixture, the coefficient of friction, livestock
requirements.

Introduction. Practice shows that to achieve this goal of  array [ 8, 11, 12, 15], but this is not done.

better understanding of science-based design parameters Rationale for design parameters is advantageously
of the mixer and mixing the working body [1 - 5, 7], as  carried out using the following techniques.
well as ways to reduce energy and material. A cornerstone 3. The purpose and objectives of the study. The aim

in this process is the lack of methods for calculating the s a theoretical justification of the basic design parameters
design parameters of the mixer based on the calculation of  of the working bodies of the mixer feeds a continuous.

the energy parameters of the process. It follows from the To achieve this goal it is necessary to solve the
above that during operation must overcome the force of  following tasks:

adhesion of the compound as a specific breaking load is - To carry out theoretical study of structural parameters
not sufficient to separate particles that have relevance in  of the mixer on its effective operation;

the feed production process. That is why the development - A scientific foundation for the design parameters of
of a methodology for calculating the mixer parameters  the mixer roughage.

that can qualitatively move groups of different sizes of 4. The theoretical results feed mixer parameters. In
particles from one position to another, it must be practice, the mixing of the drag coefficient is determined
recognized to date. empirically, but in the case of mixing chip succulent

2. Analysis of the published data and the fodder and dry coarse and concentrated feed moisture
formulation of the problem. In [1, 6, 7-15] revealed the  redistribution will not allow to obtain adequate
main provisions of the theory of blending, systematization  experimental data. Based on the foregoing, there is a need
and refinement of design parameters of mixers. in the determination of the coefficient theoretically. To

Analysis [3, 4] indicates the practical lesser usefulness  determine the coefficient of resistance is necessary to
of the proposed method of calculation and the need for  simulate one of the situations that arise in the process of
clarification. mixing.

An indicator of the efficiency of the mixer is not only According to the conventional prescription feeding,
the quality of the mix (the degree of homogeneity of the  root account for 45% of the weight of the mixture. The
mixture), and the specific energy consumption of the proposed mixer, in the process, is a certain mass of
process of mixing and determining the parameters by shredded root vegetables. This consists of a mass of
means of laser systems [11, 16] by holography. These individual particles. Suppose that in a ternary mixture of
equations relate the basic structural and kinematic  root vegetable chips is the size of the cubes faces 10 mm,
parameters of the rotating cone with physical and  which is entirely consistent with the requirements of zoo
mechanical properties of the material moving technical. The surface area of the cube 600 mm?. The total
Unfortunately, profiles section blades are investigated area of the outer surface of the crushed root crops 600 ¢
insufficiently and do not allow to unify the system of nK. The In this case - is the number of particles in the
payments. total mass of crushed roots. A particle of root and wet it

Analysis of published data shows [7, 8, 14], that the  with the force of adhered particles of coarse and
most appropriate mixing process to explore the theoretical ~— concentrated feeds. If we consider the case where a single
- experimental way, but it is necessary to theoretically  particle of root stuck one particle of another kind of food,
justify the design parameters of the working body of the  you will see that this gluing force counteracts the force of
mixer, which comprises mixing components will  the weight of the particles.
effectively move, alternately changing its position in the With the destruction of the adhesive compound is
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determined F; force necessary for pulling (or pushing) Practice shows that this failure load is not enough to
the fibres of the layer of adhesive and adhesive area S,;  ensure a constant separation of the particles, so to ensure
connection. The adhesion strength was calculated by the  this effect, with the help of the working bodies of the

formula [9 p.62]: mixer, you must create an additional breaking force. From
|:Pi the foregoing, it follows that for effective mixing

T, = (1) succulent fodder with coarse and concentrated feed mixer,

Spi in the process, must overcome the force of adhesion

where ;- force necessary for pulling (or pushing) gggfgtlénsgfn?;ezpec'ﬂc breaking load not sufficient to

the fibres of the |ayer of adhesive and adhesive area N, As for the mixer drive uses a DC motor controlled

Sp; - the area of the connection, m?. using the controller, which includes a transformer and a
diode bridge, so it is necessary in the expression (1) take

Weight strength creates specific zry breaking load . .
g g P i d into account the loss of power to the control devices.

N/m? (m? weight of one component of the mixture in a
single particle thickness).

NCp = ﬁx[{yx Axwe +Bxa)63 iM+C_OxQCLXLT+T_AxM L (2)
n 360 W, 360 1, 360

where Ky - coefficient taking into account the power the highest possible oversleeping, winding step can be
loss in the control devices.. taken as the height of the cone.

Ki- coefficient overcome inertia at the start, Kj = 1,2 —
2,5[6];

we - the angular velocity of the rotor, s%;

A-we - power required to overcome the friction in the
bearings, kW,

B we® - the power needed to overcome air resistance,
kW;

Qcom - performance mixer, t/ h;

H - height of the raising or lowering of the mixed
material, m;

¢, — coefficient of the material movement, which
includes the wet ingredients, w =8 - 18 [3 - 6];

Lr - transportation length, m.

Qcom - performance mixer t/ h.

.1“

The analysis of existing scientific information and sy, [/
made theoretical studies provide the basis for the T~/
justification of the main design parameters of the working Fig. 1. On the justification of the design parameters of
bodies of feed mixer. food particles oscillate in the the mixer hopper
variable radius with a simultaneous axial movement,
which is achieved by a non-cylindrical shape of the Step winding cone equal to the height of 0,75 mm

hopper. The simplest non-cylindrical design of the provides the following condition. helix angle € smaller
hopper, from the standpoint of manufacturing in the than the angle of repose of the mixture of B. This spiral
production, is a truncated cone. A truncated cone is  will effectively capture part of the mix, and raise it to the
characterized by height and diameter of the base. height at which the weight force will overcome the

It is important to lower the base, because it can be internal friction and the mixture begins to pour through
completely filled with the material, the movement of the spiral. This condition determines the height of the
which in the spacer connecting the cones will only spiral  helix. Raising the mixture to a certain height, wrapped
wound, and the transport capacity cones lead to overflow  with blades will cause gravity to do the work.

the mixer hopper. On this basis, the total amount to work [15, 18]:
Driving continuous feed mixer is shown in Figure 1. 3 L 2 3
Since half of the cone apex angle, ¢ must be 12 ZA = IGle+IszZ +JG3dZ = ©)
degrees, knowing the diameter of the smaller base of the =1 0 1 2
cone and the silo conveying path length Lt can calculate =mg(z,-2,)+m,g(z,-2,)+m,g(z,-2,)
the diameter of the greater base of which is 0,55-0,6 m.
The height of the truncated cone is determined from the Because dz is inherently scalar product of the unit

operating conditions . In our case it is 0,75 m. The height  vector ds on the vertical axis z, the [15, 18]:

of the cone, and the helical pitch angle sc hopper tilt 3 1 2 3

determine the overall length los spiral and the length of > A= _[Glds +J‘G2ds+j'G3dSv (4)

the working part of the spiral Irs. Since the transport must i=1 0 1 2

be carried out with constant stirring layers that achieved Blades offset scheme during the rotation of the mixer is

shown in Figure 2.
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abc
Fig. 2. Scheme of blades offset by the rotation of the mixer

Therefore, knowing the operating conditions of the
mixer, as defined above, by changing the number of
blades and extensions winding can control the amount of
material in each section pour dz. The number of blades
and extensions of winding, as well as their shape,
combined with operating modes, must not allow a full
rotation of the lifted material.

Knowing the calculated value Sp and the diameter of
the larger base of the cone can be determined that section
0,5 of the layer will be placed over the wound at her
height of 35-40 mm, which is consistent with previously
accepted value of the winding height. By rotating the feed
mixer will rise to a height of dz; (Fig. 6), which achieves
an angle of repose, and the part of the feed, which is
above the wound, it begins to pour.

Extension allows a part of the feed mixture to rise to
the height of the dzz, which is due to the large angle of
rotation of the mixer, which is determined according to
the scheme shown in Fig. 2b. For the received extension
to the size of 100x50 mm, height dz; will be achieved

when the angle between the horizon and ds; (Fig. 1) equal
to 58 °. This will feed into a power strip oversleeping.
The curved blade allows portability her stern sleep only
when it is completely out of the movable layer. This
condition (Fig. 2c), will be achieved when the angle
between the horizon and ds; (see. Fig. 1) equal to 74 °.

Number of blades and extensions of winding is caused
by the degree of homogeneity of the mixture and the
mechanical and technological parameters of fodder
components. Knowing the weight of the mixture, raise the
wound, extension and scapula, and the length ds is
possible to calculate the appropriate values of work.

Dividing the appropriate values of work at the time of
oversleeping can get the values of power expended in the
process that allows you to check the adequacy of
expression.

Conclusions. Continuous feed mixer constructively
should be a rotating hopper, consisting of two truncated
cones joined by a smaller base. On the inner surface of the
hopper is fixed spiral wrapped, complete with curved
blades and rectangular extensions. Blades and extenders,
in turn, to be installed at a distance that allows the feed
mixture to raise to different heights and thus intensify the
mixing process.

From the standpoint of mixing the bulk material layers
must move wrapped with blades and the cone should
contribute to movement, providing sliding and rolling of
the particles, which is performed when the hopper rational
speed 20 rev / min.
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AHoTauis. Po3riIsHYTO JIOTICTUKY MacaKUPCHKUX 3aTi3HUYHHUX ITIEPEBE3CHb SK ONTUMI3alil0 MOTOKY IMOCIYT, a 3ali3HUYHUH
TPAHCHOPT SK BUPOOHHKA TPAHCHOPTHOTO OOCIYrOBYBAaHHSA BHCOKOI SIKOCTI MpU OJHOYACHIKH MiHiMizawii BuTpar. IlpoananizoBaHo
0COOJIMBOCTI BHKOPHUCTAHHS JIOTICTHYHUX METOMIB B YINPAaBIiHHI NMacaXUPCHKUM TpaHCcopToM. OOIPYHTOBAaHO 3HAYHI TEMIIH
3pOCTaHHS MOIMYJISIPHOCTI 3aJi3HUYHOTO TPAaHCIOPTY B KpaiHax CximHoi €Bpomny. 3arporoHOBaHO CTBOPEHHS ITyJiB a0 KiIacTepis,
IO MOETHYIOTh MISUTBHICTD 3aJII3HUYHMX KOMIIAHiH, SKi IPaIIoI0Th Ha IIEBHUX MDKHAPOJHHX MapIIpyTax 3 METOI0 MIXKHApOJHOTO

PEryiroBaHHsL 3aTI3HUYHUX TNEPEBE3CHb.

Knrouoei cnosa: nocicmuxa nacascupcoKux 3ANLIBHUYHUX nepeeeseHb, NOMOKU nociye.

1. Berymn. [IutaHHs JIOTICTUKH ACaXUPCHKUX MEPEBE3EHb
€ IOCUTh HOBUMH SIK y CBITOBI#f IIPaKTHI, TaK 1 B KpaiHax
CximHoi €Bponu. llel HanpsMOK pO3IIISAAETHCS SIBHO
HEIOCTaTHHO EBPONCHCHKUMY BUCHUMHU, 3BIJICH 1 TIOCTIHHI
3BEpPHEHHS 0 JIOCBiAY 3aKOPJOHHUX JIOTICTIB Y HAYKOBHX
Mparpsix Cy4yacHuX BueHux [1].

JloricTHKY MO’KHA PO3TIIAAATH SK ONTHMI3AII0 TOTOKY
MOCIIYT, a TPAHCIOPT TOBHHEH 3a0e3NedyBaTH BHCOKY
SIKICTh TPAHCIIOPTHOTO OOCIYTOBYBaHHS MPH OJHOYACHIN
MmiHiMmizarii Butpat [2]. OcoGnMBOCTI BHKOPHUCTaHHS
JIOTICTUYHUX METOJIB B YIPaBIiHHI MaCaKUPCHKUM
TPAHCIIOPTOM CTOCYIOThCS PI3HOMAHITHOCTI TOCIYT i
¢dopMm  opranizamii  TpaHCIOPTHOI  IH(PACTPYKTYpH.
TpaHcropTHa JOTiCTHKAa y TaKHX YMOBaX JIO3BOJISIE
3MIQANTH  MPOTHPIYYs MK  NEpeBi3HMKaMH  Ta
nacaxupamm.

Mognenp CTpaTeriyHoro YMpPaBIiHHSA MACAKUPCHKUMU
3aTI3HMYHUMHM TIEPEBE3CHHSIMH ITOBMHHa Oa3zyBaTHCs Ha
MONITHYHIN Ta comianbHii cdepi; hopMyBaHHI meperiKy
¢dakTopiB, MmO BIUIMBAlOTE Ha BHOIp MapumpyTy
MEpeBE3CHH  MACaXHPiB; pO3paXxyHKaX MOTPIOHUX
pecypciB, Y3rojpKeHHS iX 3 HasBHHMH Ta BH3HAuYCHHI
TPaEKTOPIi PO3BUTKY JIOTICTHYHOI CHCTEMHU.

[Taca)XupchbKUM TEPEBE3CHHSIM HAJaBaNOCs BEIIHKE
3HAUEHHsT Ha KOXXHOMY eTami PO3BUTKY 3aJli3HUYHOTO
TpaHcropTy B KkpaiHax  CximHoi  €Bpormn. Y
TEPUTOPIAILHOMY ~ aCHeKTi  3ali3HUYHUHA  TPAHCHOPT
3a0e3nedye MUTOPIYHIHA 3B'130K HACEICHUX MYHKTIB OJHH
3 oxuuM [3].

3rifHO CTAaTUCTHYHUX NaHWX [4], TeMmH 3pOCTaHHS
MOMYJIIPHOCTI 3aJTI3HHYHOTO TPaHCIIOPTY U1t
MepeBE3CHHS TACaXHPIB, Y TOMY YHCII W TYPHCTIB, B
VYkpaiHi Ta iHmUX aepxkaBax CxigHOi €Bpomnu € JOCHUTH
BHCOKHMMH Yy TIOPIiBHSAHHI 3 IHIIMNMHU BHJAMHU TPAHCIIOPTY,
o0 OoOYMOBJIGHO WIMPOKOIO Teorpadiero MOAOpOXKeH i
CTIfIKOI0 TEHJICHIII€I0 CKOPOYEHHS TPUBAJIOCTI MOI3MIOK i
MABUIIEHHS YaCTOTH 1X 3Q1HCHEHHS.

ToMy mporec CyMiIIeHHSI TIEPEMIIIEHHS 1 BIATIOYNHKY
Yy TPaHCHOPTHOMY 3aco0i € aKkTyaJbHUM ISl CYy4acHHX
nacakMpis, a 3aJli3HUYHNAN BaroH MOXKE BUCTYIATH y oI
«TOTeNI0 Ha Kojlecax». Bulne HaBeJeHe NMPHU3BOIUTH 10
BHUCHOBKY, IO OCOOJIMBE Miclleé Yy TPaHCIIOPTHOMY Ta
TypucTH4HOMY Oi3Heci Ha ChOrojHI Bce Oinblie
3aliMalOTh 3aJII3HUYHI IIEPEBE3CHHSI.

2. Ornan myOumikaniid 3a TeMoro. [IuTaHHS JIOTICTHKH
MacaXUPChKUX MEepPeBe3eHb € JIOCTaTHO HOBUMH IS

52

ByeHux Cxigaoi €Bponu. OCHOBHI  TEOpETH4YHI
JIOCITI/DKSHHS 10JI0 BU3HAYCHHS OCHOBHUX TEPMIHIB Ta
aHaNi3y CTaHy JIOTICTHKH TaCaKUPCHKUX NepPEBE3CHb
NpOBEJCHI TakuMK BYeHUMH PecryOniku binmopycs, sk
MixanpueHko A. A. [5], Xomockina O. A. [6], BUCHUMHU
Pociiicekoi @enepanii Bakynenko C. I1., Kommnosoro K.
B. [7], Pezepom C. M. [8]. IIpu po3poOIli METOIMIHIX
TIOJIO’KEHb IIIOJI0 OpraHi3amii Maca)kKUPChKUX MEPEBE3CHBb
B JaHilf poOOTi BUKOPUCTOBYBAJHCS 3arajIbHOTCOPETHUIHI
MIOJIOKEHHS JIOTICTHKM, BHUKJIAJEHI B Tpamsix TaKHX
BiIOMHUX BYCHUX, 5K b. A. Awnikin, H. B. Adanac’esa, /1.
Jbx. Bayepcoke, B. 1. bepexxuuii, E. B. bepexna, A. M.
lamxuncekuit, M. €. 3anmanoBa, B. B. 3upsHos,
I. . Kocrornonos, B. C. Jlykuncekuii, FO. M. Hepym,
J. B. Miporun, [. E. Tambaes, B. I. Cankuy,
B. L. Ceprees, B. B. Ilepcianos, B. B. Illep6akos, C. A.
VYBapos T1a iH.

3. Mera. IIpoBecTH aHaii3 Cy4acHOTO CTaHY JIOTICTHKH
3ali3HUYHOTO TPAHCIOPTY Yy cdepi MacaXMpChKUX
nepeBe3eHb y KpaiHax CximHoi €Bporu Ta JOBECTH
BaXIUBICTh BIPOBA/DKECHHS JIOTICTHYHUX MIAXOIIB Y
TUSTBHICTE 3aII3HUYHAX KOMIIaHii KpaiH
CXITHOEBPOTIEUCHKOTO PETIOHY B CyJaCHHUX YMOBaX.

4. Marepianu 1 MeToAW. 3aNli3HUYHMH TPAHCIOPT —
OJlHa i3 rajy3eil CBITOBOrO rOCHOAapCTBa, MI0 HaHOiIbLI
JUHAMIYHO PO3BHUBAETHCS 1 3 KOXKHHM POKOM 3aKPIILIIOE
CBOi mo3uuii y CBITOBiil TpaHcmopTHid cuctemi. Ha
CBOTOJHI Yy CBITI YCIIIIHO NpaIoTs Omm3sko 300
3aNMi3HUYHUX KoMmmaHid [2]. MikHapomHi 3ami3HUYHI
IepeBe3eHHs 3a0e3MeUy0Th Maike yci TEepeBi3HUKH 1
3MIACHIOIOTh  PEryJsipHI  MDKHapomHi  peiicu.  [o
HAaKpYIHIOIINX 32  [MAcaXHpooOiroM  3alli3HUYHUX
OIIepaTopiB Yy CBITI BIHOCATH 3aji3HWYHI KoMmaHii [Hxil,
Kurato, Snonii, Pociiicekoi @enepamii Ta @panii [4].

TpancnopTtHa cucrema 6araTboxX KpaiH pO3BHBAETHCS
HEPIiBHOMIPHO 1 B PAi BHUMAJAKIB CTHXIHHO MiJ BIUIMBOM
moTped  KITIEHTIB, TEXHIYHUX 1  TEXHOJOTTYHHUX
MOXIIMBOCTEH MEPEBI3HUKIB PI3HUX BHUJIB TPAHCIOPTY, a
TaKOXX  pSAYy 30BHIMIHIX  YWHHHUKIB:  IONITUYHUX,
€KOHOMIYHUX, COLIAJIbHUX Ta EKOJIOTTYHHX.

Y naHWi 4Yac macakMp BHCTYMAE JIOTICTOM CBOIX
MOi3/J0K, HE MalO4d NPH I[bOMY HOBHHMX JAHHMX MO0
MIPOITYCKHOI Ta MPOBI3HOI CIIPOMOXHOCTEH TPAHCIIOPTHUX
Mepex, iX HaaidHOcTi Ta Oe3IeKH, PYyXOMOro CKIaay
PI3HHMX BHUIIB TPaHCIIOPTY, PO3KJIAIiB PyXy 1 MapupyTiB
cimimyBaHHS. BTpoBa/pkeHHS JOTICTHYHUX TiAXOMIB [0
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PO3BUTKY Maca)XMPChKOi TPAHCHOPTHOI CHUCTEMH KpaiH
CxigHoi €Bponu J03BOJUTH IMACAXKHUPy CaAMOCTIHHO
MIPUMMATH PINICHHS MPO BapiaHT 3MIACHEHHS TOI3JKH B
3aJISKHOCTI BiJ HAHOUTBII BaXKITMBUX VIS HBOTO (haKTOpiB
1 XapaKTepHCTHK TPAHCIIOPTHOTO OOCIyrOBYBaHHI. Y
CyJaCHHX  yMOBaX BHOIp  IMacaxupoM  CHOCOOy
NepeMilleHHs! 3A1HCHIOEThCS Ha OCHOBI TPhOX OCHOBHHX
YUHHUKIB: [[iHA, Yac, sKicTb [7].

[IpyHIMOM [acaXMPCHKOI JIOTICTUKM MAaloThb  Psi
BIAMIHHUX OCOOJMBOCTEN BIiJ JOTICTHKH BaHTAXKHUX
IepeBe3eHb, 1€ MOB'A3aHO 3 THUM, IO MNacaxup (AK
3a3HAuCHO BUIIE), HAa BIIMIHY BiJ BaHTaXy, caM MOXe

BHOWpATH 1 ONEpaTHBHO 3MIHIOBaTH Yac CBOTO
TepeMiIIeHHs] BUXOASYH 31 CBOIX MOTPed 1 MOXKIUBOCTEA.
[Ipn LOMY HaBa)KITHBIITUMH NIPUHLUIIAMU

MacaXKUPCHKOI JIOTICTUKH € TIPUHIHIIH:

- MOOITTPHOCTI Ta BapiaTHBHOCTI HOCIIYT;

- €IHOCTI SIKOCTI;

- aJIPECHOCTI Ta 3pYYHOCTI MOCIYT;

- HaIHOCTI Ta rapaHTOBAHOI BIAMOBIIHOCTI MOCIYT;

- KOHCTPYKTHBHOCTI JIOTICTHKH Ta iH.

[MpuHuun MOOUIPHOCTI Ta BapiaTUBHOCTI MOCIYT
(cowianpHOT CIIpaBeIMBOCTI) MOBUHEH NOTPUMYBATHUCS 3
METOI0  OXOIUICHHS  OifpIIOi  YacTWMHH  PHHKY
TPAaHCIOPTHUX TMOCIAYT Ta TOJATa€ B HEOOXITHOCTI
3a0€3NCYUTH KITIEHTY MOJIHMBICTE BHOOPY HAHOUIBII
CHPHUSTINBOTO JUII HBOTO CIIOCO0Y 3aJOBOJICHHS HOTO
motpeo.

[puHOMD €mHOCTI SKOCTI Mepemdadae, MO MEBHHUN
piBeHb OOCIYroBYBaHHS Iacakupa MOBHHEH 30epiratucs
Ha KOX)KHOMY €Talll epeBe3eHHs.

[MpuHIMN agpecHOCTI 1 3pyYHOCTI HOCIYT IOJISTAE B
0e3yMOBHIH KJIIEHTOOPIEHTOBAHOCTI MOCIHYT: TOTPUMAaHHI
3pYYHOro Yacy IpuOyTTS i BiAIpPaBICHHS Ha [MOYaTKOBO-
KIHIIEBI CTaHIIT JIITHKH 00CIyrOBYBaHHsI Ta Ha CTAHII 3
BEJIMKUM  OOCSATOM  IOCAJKU-BHCAAKH  MACaXKHPIB,
MiHiIMIi3aIil BUTpaT 9acy Ha mepecanky Tommo. OmHiero 3
mepeBar aJpecHOro OOCIYrOBYBaHHS € MOJJIUBICTh
THYYKO pearyBaTH Ha 3MiHM Ha TPaHCIOPTHOMY PHHKY:
CBO€YACHO CKAacoByBaTM 1 MpWU3HaYaTH CE30HHI Ta
MIePiOINTHI TIepeBE3CHHS.

[MpuHIMI HAAIKHOCTI Ta TapaHTOBAHOI BiMIMOBIIHOCTI
MIOCIIYT 3asBJICHUM TapaMeTpaMm sIKOCTi Iependadae, 1o
yIpPaBIiHHS MpolecaMu OOCIyroByBaHHsS IacakKUpiB

MOBUHHO  3JIHCHIOBATHCSI Ha  OCHOBI  CHCTEMH
MEHEDKMEHTY sKocTi. [loBuHHI OyTH BH3HaueHi 1 B
00OB’SA3KOBOMY  MOPSAAKY  JOTPHUMYBATHCS  LiJbOBI

rapaMeTpH SKOCTI 0OCIyroByBaHHS IE€PEBE3CHb Ha BCIiX
piBHsAX. [ToBuHEH OyTH BCTaHOBJIEHHUH HNOPSAIOK 1 CHCTEMA
KOHTpOJIIO HaJl BIJIIOBIJHICTIO TOCIYT, IO HAAAIOTHCA.
HeoOxigHo  mom’sitaTh, [0 HaBiTh  OJHOPA30Ba
HEBIJIIOBIAHICTD SIKOCTI TPAHCIIOPTHOTO 0OCITyrOBYBaHHS
TOMY piBHIO, SIKUi OyB OOIISTHUN KIIIEHTY MpH YKJIaJaHHI
JIOTOBOPY TepeBe3eHHS (Impu O(OPMIIEHHI MPOi3HOTO
JIOKyMEHTa) MO>KE€ MPHU3BECTH JI0 BTPATU KII€EHTOM JOBipH
IO TIepPEBI3HUKA.

[IpyHIMI KOHCTPYKTHBHOCTI JIOTICTHKH MOJISArae B
HEOOXITHOCTI ~ Jucmerdepu3amii  TPaHCHOPTHUX 1
NacaXUPChKUX IIOTOKIB, 0Oe3NepepBHOMY BiJICTEXKEHHI
nepeMillieHb TacaXUpPiB i KOPUT'YBaHHI IX pyXy.

Y  CBITI  BIIOKpEMIJIOIOTH  HACTYNHI  CIocoOu
perymoBaHHS SKOCTI [ISUTBHOCTI TPaHCHOPTHUX (Ta
30KpeMa 3ali3HHYHUX) OIIepaTopiB:
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- HamioHanbHe (IUBIXOM JIICH3YBaHHS 3aTI3HUYHHUX
TIePEeBi3HUKIB, IO MPAITIOIOTH SK Ha BHYTPIIIHIX, TaK i Ha
MDKHApOIHUX MapIIpyTax);

MDKIepkaBHe (KOMM  perymspHi  3ali3HHYHI
MapuIpyTy 0a3yIOThCs Ha YTOi MiX KpaiHaMH);

- MbkHapomHe (Tapupu Ha peryisIpHI 3aTi3HUYHI
MapUIPyTH BCTaHOBIIIOIOTHCS Ha OCHOBI JJOTOBOPIB MiX
3aJI3HHYHUMY KOMIaHIsIMH).

OpHuM i3 BUJAIB  MDKHApPOJHOTO  PEryJIIOBaHHS
3aJI3HMYHUX TNepeBe3eHb MOXKE CTAaTH CTBOPEHHS ITyJIiB
abo KiacTtepiB, IO MOEAHYIOTH MAISUIBHICTD 3ali3HUYHHUX
KOMIaHi{, sKi MpPAalOITh Ha IEBHUX MIDKHAPOIHUX
MapmpyTax. Tak K 3ali3HUYHHA TpaHCHOPT 3aiimMae
KOHKYPEHTOCTIPOMO>KHI TIO3HIIii Y CBITOBii TPaHCIIOPTHIN
CHCTeMi, BHHHKAa€E HEOOXiNHICTH y HOro MiKHapOmHIiH
KOOpAMHAII] i peryIroBaHHi.

lomoBHa  ¢yHKIiE  Kimactepy opraHizaris
MDKHApOIHUX KOMEpPUiHHUX 3aNi3HAYHHUX CIIONY4YEHb,
BBEJICHHS €IUHUX MPaBWI 1 MPOLEAYp, Y3TOIKSHHS
TapudiB Ha MDKHApPOAHI MACAKUPCHKI  3ali3HWUYHI
nepeBe3eHHs. TypUCTHUUHI areHTCTBa NMPUHMAIOTh y4acTh
y poboTi KiacTepiB uepe3 opraHizamii 3ali3HUYHUX
BOK3aJIiB Y IEBHHUX KpaiHaX y4acHHKaxX KIacTepy.

JloricTuKa 3aMi3HUYHHUX ITIEPEBE3CHb MOTPeOye TaKOX
MaKCHMaJIbHOTO Y3TOKCHHS JIOTiCTHYHOI cTparerii Ta
TaKTUKH TYPUCTUYHUX (ipM 1 3ai3HUYHAX KOMIIAHIN.
JloricTh4HAa  KOHIEMIiA  YIPaBIiHHA  3aTi3HUYHUMH
NIEPEBE3CHHSIMU TYPHCTIB 0a3yeTbCsi Ha CHUCTEMHOMY
IAXO/Ii IO TIPOLIECY OpTaHi3allil mepeMilleHHS TacaXupiB
Ta ix Oaraxy. Jlo morictuuHOi CXEeMH B3aEMOIL
3aJI3HHYHUX KOMIMAHiil 3 IHIIMMHM TPAHCHOPTHHMHU Ta
TYPUCTHYHUMH KOMIIaHISIMH MOJKHa BIIHECTH HACTYITHE:

- OJIOK OpraHi3aliffHOTO Ta MPaBOBOTO 3a0e3MeUeHHS
(kJactepu, OpraHu JIep)KaBHOTO PEryJIFOBaHHS);
6ok  BUPOOHMYOro 3abe3medeHHs (TPaHCIOPT
«BHPOOJIIE» TOCIYTH) (3aNi3HUYHI BOK3alH, [IEIO,
PEMOHTHI 3aBOJIX Ta iH.);

- OJIOK 3a0e3TedYeHHs cepBicy (MUTHHIISA, TPAHCIIOPTHI
MiAPUEMCTBA, CTPAXOBi OpraHi3aiii, 0aHKH);

- 0ok 3a0e3medyeHHs 30yTy MPOIYKIi 3alli3HHIHOTO
TpaHCIIOPTY (AaBTOMATH30BaHI CHCTEMH TPOAAXY Ta
OpOHIOBaHHS 3aJli3HWYHUX KBHTKIB, BJAacHa Mepexa
NpoJaXy KBHUTKIB y KacaX BOK3aJliB, MPOJaXX KBHUTKIB
4yepe3 TYpUCTHYHI QipMH).

Jlorictuyna cmiBnpaus TypdipM 1 3aJi3HUYHUX
KOMIaHii 0a3yeThCsl SK Ha CHOUIbHIA KOOPMHAIT
3ai3HUYHUX TIepeBe3eHb TYPUCTIB, TaK 1 Ha CHIiBOpaIi y
mporeci peamizamii 3aJi3HUYHUX KBUTKIB (TypUCTaM Ta
iHIMM macakupam). OcTaHHIH HAIPSMOK JTOBOJII IIHPOKO
omMcaHo y mpodeciiiHiii JiTeparypi 3 MEHEIKMEHTY Y
TypusMi. Y TOMY 4MCIi BU3Ha4yeHi (OpPMH B3aeMOJIl
Typ}ipM i 3aJI3HUYHUX KOMITaHI}:

- OpOHIOBaHHS MICIb 1 BHKYH 3alli3HWYHHX KBHTKIB
4yepe3 areHTCTBA 3ATI3HUYHUX KOMITaHii;

- OpOHIOBaHHS MICIb 1 BHKYH 3alli3HWYHHX KBHUTKIB
Yyepe3 CHCTEMH OpOHIOBAHHS;

- YMOBa i3 3aJII3HUYHUMHU KOMITaHiSIMA Ha KBOTY MiCITh
Ha PETYJIPHUX MapIIpyTax pyxy HOI3AiB A Typdipm;

- areHTchbka yroja, To0To poboTa y SIKOCTI areHra 3
MPOJIAXKy 3ai3HWYHUX KBHUTKIB ISl CBOIX TYpHCTIB
(poboTa 31 «CcTOKaMm»);

- oprasizauis yapTepHux (OpeHIHNX) MapIIpyTiB PyxXy
MOi3IB /I MepeBe3eHb TYPUCTIB (OpPEHAa BaroHiB IUIS
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TYpPHCTIB, OpTraHi3allis pyxy TYPUCTHYHOTO IMOI31Y).

JlorictnuHa  cucTemMa  3aMi3HUYHUX  TIEPEBE3CHb
BKJIFOYa€ TP  PIBHA  JIOTICTUYHOTO  JIAHITIOTA!
«IIepEeAToizHeY, «IIOI3HE» Ta ITICIATIOT3HE)
00cITyroByBaHHS.

CyTHiCTBh «IIePEeIOi3HOT O 00CITyTOBYBaHHS
nmacakupiB  Iojisira€ y  HaJaHHI  JOCTaTHbOI  Ta
pi3HOMaHITHOI iHpOpMalii NPO MOXKIMBOCTI IEBHOI

3a1i3HNYHOI KoMmmaHii. ToOTo, macaxxupa iHPOPMYIOTh
npo yci MOXIHMBI MapuipyTH pyxy 3a IEBHHUM
HanpsiIMKOM, HasBHOCTI MEBHMX THUIIB Miclb, Hilbrax ta
3HW)KKAX MPH KYMIBJ KBUTKIB, PO MOKJIMBI MOCIYTH Y
BaroHax moi3ny ta iH. TakuM 4rHOM, NEpIIHA OJIOK piBHS
JIAHIIoTa «IIEPEeATIOi3HOTON 00CITyrOBYBaHHSA
CIpPSAMOBAaHWN Ha Te, 00 NMOTCHLIHHWHA MacaXup CTaB
KIIieHTOM (TIaca)XKMpOM) TIEBHOI 3aJIi3HUYHOI KOMIIaHii.

BaxnmBe wmicume mnpu IbOMYy 3aliMa€ TEXHOIOTis
NpOJaXy 3ali3HUYHUX IIepeBE3EHb, SKa IOBUHHA
OazyBaTHCs Ha  ONEPAaTMBHOCTI Ta  MiHIMalbHii
HEBU3HAUCHOCTI. Y  Tmpoleci  MpoJaxy  KBUTKA
BiIOYBa€ThCS  Y3rOMKEHHS MapIupyTty, ToOTO BHOIp
3pYYHOrO Ui Macakupa MapuipyTy pyxy abo CyMiCHHX
MapIIpyTiB, MO0 MOXYTh 3MIHCHIOBATH IHII 3ai3HUYHI
KOMIIaHii, BU3HAYAETHCS TUI Ta PiBEHb OOCIYrOBYBaHH,
Jata Ta dYac BIANPaBIEHHA Ta NPUOYTTS OO MYyHKTY
npusHadeHHs. [licas oruraTi ZOroBip MK IMacakMpoM Ta
MIEPEBI3HUKOM 3aKPIIUIIOETHCS KBUTKOM Ha IIEPEBE3CHHS.
Tak KIIEHT CTae MacaXMpoM 1 BKIIOYAETHCS MO
JIOTICTHYHOTO JIAHIIIOTa MacaXUPOIOTOKY.

Hactynue «IepeanoizHe» 00CITyrOByBaHHS
nependavyae NpuOyTTS Ta OOCIYrOBYBaHHS Nacakupa Ha
3aJi3HW4HIM craHuii BinnpasneHHs. Ha npomy erari cifg
YiTKO OpraHi3yBaTH YNPABIiHHS I[1aCaKMPONOTOKOM Ha
LUBIXy  pyXy A0 BOK3ajJly 3alli3HMYHOI  CTaHLil
BIZINPaBJICHHSI, NIPH NEPEBIpLi KBUTKIB y BaroHi noizay, a
TaKOX TIPOXOJUKEHHS TAacaXUpaMH IMPUKOPJOHHOTO,
MHUTHOTO, KapaHTHHHOTO Ta iHIIMX BHJIB KOHTPOJIO 3a
HEOOXIIHICTIO.

«[loi3He» oOciyroByBaHHS — NPHOYTTSA KIE€HTIB Ha
3aJi3HUYHY CTaHI0 TPU3HAYCHHA 13 3a0€3MeYCHHSIM
Oe3rekn pyxy, HEOOXITHOTO KOM(OPTY i CepBiCy Mix Jac

TOTOPOKI.

«[licasmoizHe» 00CITyroByBaHHS BKJIIOYAE
3abe3ncueHHss KOMGOPTY Ha 3ali3HUYHIA  CTaHI|
MIPU3HAYCHHSA i HaaaHHA JOAAaTKOBHUX mociayr

3aJI3HUYHOIO0 KOMIIAHIEI0 TaKKX, sIK OPOHIOBaHHS MICIb Y
rorei, 3aMOBJIEHHS TaKCl Ta 1H.

5. Pesympratm Ta ix oOroBopeHHs. Tak, A
JIOCSITHEHHSI MaKCHMAJILHOTO €(eKTY CHUCTEMH B LIJIOMY
yci Tpu piBHs (JIaHKH) JIOTICTUYHOTO JIAHIIOra NMOBUHHI
(GYHKIIOHYBaTH  Y3rOMKEHO y  paMKaX  €IMHOTO
JIOTICTHYHOTO MPOIIECY MacakNPChKUX NepeBe3eHb, 110, Y
CBOIO Yepry, MoTpedye y3TO/KEHUX il yCiX ydacHUKIB

TepeBe3eHb € IO CYTi, YCTAHOBAMH CEpBiCy, A€ MOCIYTH
Oe3nocepeIHbO TIOB’sI3aHi 3 MacaxxupoM. ToMy KpUTepieM
OIIIHKK PIiBHSA B3a€EMOil yCiX JIAHOK JIOTiICTHYHOTO
JIAHIIOTa 3 OOCIYrOBYBaHHS NAaCaKUPOIOTOKY MOBHHEH
CTaTH Pe3yabTaT HAaJaHHS IOCIYT €(EKTUBHHM 3 TOUKH
30py BUTpAT CIOCOOOM i 3a0e3MeYeHHsI BUMOT MTacaKUPiB
Ha MaKCHMaJILHOMY PiBHi.

Jns OLIIHKH SIKOCTI
BUKOPHCTOBYBAaTH  MOPIBHSHHS
(macaxxupa) 3 (AKTUYHO HAJAHUMH 3aJTI3HUYHUMH
rociyraMd IO TakUM HapaMeTpaM, sK HaJiHHICTB,
Oesriexa, PETYJISIPHICTb, THYYKICTh Tapudis,
BiNIOBiJAJIBHICTD, 3pYYHICTH, BBIWIHBICTh, MOXIUBICTbH
Ta piBeHb XapuyyBaHHSA y TMOi3Mi, KOMYHIKaOEIbHICTD i
3HAaHHA IHO3€MHHX MOB I[IEPCOHAJIOM  3ali3HUYHHUX
KOMIaHi{, iH(OPMATHUBHICTh, HASBHICTh JOAATKOBUX
mocayr Ta iH. [lomiOHI TOKa3HWKH SIKOCTI CepBiCy
3ai3HUYHOTO  TPAHCIOPTY  HaldJacTile  BKa3ymoTh
nacakupaM y aHKeTax IpHU NPOBEACHHI ONUTYBAaHHS
3aJI3HHYHUMH KOMIAHISIMH 3 METOIO BHSIBICHHS DiBHS
CepBicy.

6. BucHoBku. MeTa (QyHKIIOHYBaHHS JIOTICTHYHOL
CHCTEMH OOCITyrOBYBaHHS MaCaKMPOMOTOKY HallpaBjieHa
HAa OpTraHi3amif0 YIPaBIiHHSA TaKUM YHHOM, 100 3BECTH
O MIHIMYMY pI3HHITIO MK OYIKYBaHUM i (PaKTHIHUM
piBHEM SKOCTI ITOCIYT.

[Ilnpoke  NpPOHUKHEHHS  JOTiICTHKH Yy  cdepy
MacaXHPChKUX MEpPEeBE3eHb 3aJI3HUYHUM TPAHCIOPTOM
MOJJIBE 3aBASKHM KOMII'IOTEpH3alil Ta aBTOMAaTH3aLlil
00poOKY Ta HajaHHA iH(opMarii.

Y wiii ramy3si B YkpaiHi MpOBIAHY pOJb 3aiimMae
«ABTOMaTH30BaHa CHUCTEMa KepyBaHHS MACaKUPCHKUMHU
nepeBe3eHHs MU Ykp3anizHuui» («ACK TIIT VY3») Ta ii
migcucrema «Excnpec Y3». JOLigbHO BKJIFOYUTH 0 Ii€i
CHUCTEMH Ccdepy KOHTPOIO Haa MPOAAXKEM MiClb Y
TOTENAX, TPOKATOM aBTOMOOUTIB, Kpyi3W Ta IHIII
TYPUCTHYHI TOI3AKM, TO{3JKM HA IHIIMX BHUIAX
TPAaHCIOPTY, TOOTO Ha ABTOMATH3AIlI0 YyCiX (YHKIIH
TYPUCTUYHUX AareHTCTB 1 3aJi3HUYHUX KOMIaHid. 3
METOIO €JIEKTPOHHOTO IPOJIaKy 3aJli3HUYHHUX MEepeBe3eHb
Hal4acTile BUKOPHCTOBYIOTh MIKHAPOIHY KOMII IOTEPHY
Mepexxy [HTepHeT sk B YKpaiHi, Tak i 32 KOpJIOHOM.

e omuuM (akTopoM, LIO CHPUSIE 3aCTOCYBAHHIO
JIOTICTUYHMX METOJIB Ha 3aJi3HUYHOMY TPaHCIIOPTI
Cxignoi €Bponu, BHCTyHae riobaiizaiis CBITOBOTO
(KOHTHHEHTAJIbHOTO) PUHKY 3aJI3HUYHUX MEepeBE3CHb. 3
METOI0 MPOHUKHEHHS Ha 1HIII PUHKY 3aJIi3HHYHI KOMIaHI{
MOXYThb TOEJHYBAaTUCS y albsHCH (KJIACTEpU JPYyroro
piBHs). TakuM YHMHOM, BOHH MOXYThH 30UTBITUTH OOCATH
BUPOOHMITBA («EKOHOMisl 3a paxyHOK MacmTadiBy),
3aMOBJISITH OUbIIl mapTii oOnaxHaHHS 1 MaTepiaiiB 1O
HU3BKMM IIiHaM, @ TaKOXX CYMICHO 3aMOBJIATH PYXOMHH
CKJIaJ, BUKOPHUCTOBYBATH €IIWHI OJaHKU 3alli3HAYHUX
KBUTKIB Ta iH.

MOCITyT JOLIIBHO
OUiKyBaHb  IOKYILS
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Research of the current state of the logistics of railway transport in the field of passenger transportation in Eastern Europe
Ye. S. Aloshynskyi, H. O. Prymachenko
Abstract. The logistics of passenger rail transportation was considered as an optimization of the flow of services, and railway
transport as a manufacturer of transport services of high quality while minimizing costs. The peculiarities of the use of logistic
methods in the management of passenger transport were analyzed. The significant growth rates of popularity of rail transport in the
countries of Eastern Europe have been substantiated. For the purpose of international regulation of rail transport was proposed to
create pools or clusters that combine the activities of railway companies operating on certain international routes.

Keywords: logistic of passenger railroad traffic, flows of services.

HccrnenoBanne cOBpeMEHHOI0 COCTOSTHUSI JIOTHCTHKH KeJIe3HOJ0POKHOI0 TPAHCNOPTA B cdepe MACCAKUPCKHUX MEePeBO30K B
crpanax Bocrounoii EBponbl
E. C. Anemmunckmii, A. A. IllppmadeHko
AHHOTanusA. PaccMOTpeHa JOTHCTHKA TACCAKHPCKHUX JKEIEe3HOMOPOXKHBIX IIEPEBO30K KaK ONTUMH3AIMS IIOTOKA YCIOYT, a
KEJTEe3HOAOPOXKHBII TPAaHCHOPT KaK IPOM3BOAUTENH TPAHCIIOPTHOTO OOCITYXMBAaHHS BBICOKOTO KadecTBa MPH OIXHOBPEMEHHOM
MHHUMHU3ALIUK  W3AepXkeK. [IpoaHanu3npoBaHbl OCOOCHHOCTHM HCHOJB30BAaHMS JIOTHCTUYECKHX METOJOB B  YIPABICHUH
MacCaXXMPCKUM TpaHcropToM. OG0CHOBaHBI 3HAUUTENBHBIE TEMITBI POCTA MOMYJIIPHOCTH JKEJIE3HOJOPOKHOTO TPAHCIIOPTA B CTPaHaX
Bocrounoit EBpomnsl. [IpemnoxeHo cozqanue mMyjnoB WK KIACTePOB, OOBEIMHSIIONINX JIEITEIbHOCTD JKEJIE3HOIOPOXKHBIX KOMITaHHH,
paboTaromux Ha ONpPEeNCHHBIX MEXIYHApOJHBIX MapLIpyTaxX C LEJIbI0 MEXIYHapOJHOIO PEeryIupOBaHMs KeJIEe3HOIOPOMKHBIX
MIEPEBO30K.

Kniouesvle cnoea: no2ucmuxa naccaxrcupcrux jcene3sHo00pONCHbIX NePeso30K, NOMOKU YCTye.
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HccaenoBanue ycaoBuii 3¢GPeKTHBHOIO NPUMEHEHHUS IOKapPHBIX
KPaH-KOMILIEKTOB B BBICOTHBIX KIJIBIX 31aHUAX

C. A. I'opuocrans?, E. A. Ileryxosal, C. H. lllep6ak’, E. A. lllanosaJosa?

'HarmoHansHbIH YHUBEPCHTET TPAKIAHCKON 3aIUTHl Y KpauHBI, XapbKoB, YKpanHa
ZX apbKOBCKHUI HALMOHAIIBHBII YHUBEPCUTET CTPOUTENLCTBA U APXUTEKTYPHI, XapbKoB, YKpanuHa
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AHHoTanus. VccnenoBaHbl XapaKTEPHCTUKM BOJOMPOBOIHOI CETH HPH MOjade BOABI HA IMOXKAPOTYIICHHE BBICOTHOTO JKHMIIOIO
3aanus. OnpeneneHbl TPaHULBI BpEMEHH CBOOOHOTO Pa3BUTHUS MOXKapa B YCIOBHUAX KBAaPTUPHI. Y CTAHOBJICHO €TI0 BIMSHUE HA KOJIH-
YeCTBO BOABI, HEOOXOIMMOE JUIS JIMKBUIAIUK Tokapa. OnpezneneH pacXol, KOTOPEIH MOXKET 00eclednTs BOIONPOBOAHAS CETh B
3aBHCHMOCTH OT €€ AnaMeTpa M CKOPOCTH JBIDKEHHS BOZIBL. YCTaHOBJIEHA IUIOIIAb IT0XKapa, KOTOPYI0 MOXKHO JIOKAIN30BaTh IPH
TIOMOIIY TT0’KapHOTO KPaH-KOMIUIEKTa C 3aJaHHBIMU XapaKTepUCTHKaMu. [1osrydeHHbIe 3HaYeHNs TUIOMaH COOTBETCTBYIOT YCIOBH-
sIM 3()(EKTUBHOTO HCIIOJIH30BaHMUS MOXKAaPHBIX KPAaH-KOMIIIEKTOB B BEICOTHBIX JKHJIBIX 3aHHSX.

Knrwouegvle cnosa: enympennuil 6000npo80o0, NOMCAPHBLIL KPAH-KOMNIEKM, PACX00 800bl, HCUI0e 30aHue.

BBenenne. TeHaeHIMEl COBPEMEHHOI'O CTPOUTENIHCTBA
SIBIIIETCA BO3BEJECHUE BBICOTHBIX 3JaHUI Pa3HOTO Ha3Ha-
4eHus. DTO OOYCJIOBIEHO IOPOTOBH3HOW 3eMIIM U €€
aneMeHTapHoll HexBaTKoU. [Ipu npoekTupoBaHUK CUCTEM
KHU3HEOOECIIEUeHUS 3/IaHUi CIICNHAIUCTAM TMPUXOANUTCS
pemaTh 3a/1auy 0 3aIIUTe HaXOIUXCSA B HEM JI0oJIel OT
MoXapa W €ro HeraTuBHBIX HociencTBuid. [IpoTmBomo-
KapHasi 3aIlUTa — KOMIUIEKC MEpPONPHUITHH, MO3BOJISIO-
KX MPEAYNPEIUTh T0XKap U YMEHBIINT yIIepO OT Hero.
C 3TOil 1eNnpl0 IPUMEHSIOTCS Pa3HOOOpa3HBIE CPE/ICTBA,
NpUCTIOCOOIEHHS, YCTAHOBKHU /IS BBISIBJICHUS, JIOKaJIH3a-
LUK ¥ IpeKparieHus ropenns [1].

OfHUM U3 3JEMEHTOB IPOTUBOIOKAPHOM 3alllUTHI
o0ObekTa sIBJSETCS BHYTPEHHUI IMPOTHBOIOXKAPHBIA BO-
morposoxa (BIIB). B skuibix 3maHHAX OOIICH BBICOTOM
Oonmpiie 47 M TNPegyCMOTpPEHA YCTaHOBKA MOMAaPHBIX
kpan-komiuiektoB (I[TKK) auamerpom 19, 25 wiu 33 mm.
Hcnonp3oBaHne Takoro 0oOOpYJOBaHMS J1a€T BO3MOXK-
HOCTh JKUTEISAM KBapTUPHI CaMOCTOSITENHHO JIOKAIN30-
BaTh BO3TOpPaHME JI0 TpHE3/a MMOKapHbBIX MOApa3/IeICHHH.
OHO TO3BOJISIET COKPATUTh BpeMs TYLIEHUs IIOXKapa, a,
3HAYUT, YMEHBIINTh BO3MOXHBIE MaTepUalbHbIE U Yelo-
BeYECKHE MOTepH.

K mpeumymectsam IIKK oTHOCAT mpocToTy KOH-
CTPYKIIMM, PEMOHTONPHUTOJHOCTh. Ero moaKIoYaT K
BHYTPEHHEMY BOJIOTIPOBONY, KOTOPHIM TOJDKEH obecre-
YUTh HEOOXOAMMBIH Hamop M pacxon Boasl. Ecnu mona-
BaTh HEJOCTAaTOYHO BOJBI K OUary rmoxapa, To HeBO3MOXK-
HO oOecreunTh OTBEJCHHE BBIAEIIeMOro Teria. M30b1-
TOYHOE KOJHMYECTBO BOABI YBEIMYMBACT MAaTepHAIbHBINA
yiep6. ONTUMHU3NPOBATH €TO MOXKHO ITyTEM COKpAIIEHHS
BpPEMEHM OT Hayajla TYIIEHHUS /0 IOJHOH JIOKaIn3alun
3aropaHus, a TaKke 3a c4eT 3(P(PEKTUBHOTO HCHOIB30Ba-
HUS Bonbl. [loaToMy HcciieoBaHHME XapaKTEPHUCTHK BO-
JIOTIPOBOTHOW CeTH 1T TOBBIMEHUS 3()(HEKTHBHOCTH
npuMeHenusi [IKK B BBICOTHBIX KUJIBIX 3/IaHUSIX SBJISIETCS
aKTyaJIbHBIM.

Kpartkuii 0630p nmy0aukanuii no teme. Bonpocamu
3 dexTuBHOTO HMcmonb3oBanus BIIB u ero cocrasmsio-
IIMX 3aHUMAIOTCSI OTEYECTBEHHBIE U 3apyOesKHbIE aBTOPHI
[2-7]. B [2] npoBeneH aHanu3 CYyIIECTBYIOIIMX METOIOB
MOXAPOTYIIEHHs, TOKa3aHa HEOOXOJUMOCTb HX Jajlb-
HEHIIero CoBEpIICEHCTBOBAaHUS. BBINONHEHHBIN aHanu3
TIO3BOJIMJI aBTOpPAaM CJIeJlaTh BBIBOA O HEOOXOIUMOCTH
BHECEHUs] YTOUYHEHUI B HOPMAaTHBHbIE JOKYMEHTHI C yde-
TOM OCOOEHHOCTENW COBPEMEHHOrO CTpouTeabcTBa. B [3]
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aBTOpaMM HCCJIEJOBAaHBl OCOOCHHOCTH COBPEMEHHBIX
TEXHOJIOTHI MokapoTynieHus. B [4] yaeneHo BHHMaHMe
BOIIpOCAM aJEKBATHOCTH pacdeTa BOJOIPOBOIHON CH-
crembl. B [5] mpoaHanu3upoBaHO COCTOSHHE BOIpPOCA
oOycrpoiictBa BeicoTHRIX 3manuii [IKK, wnccmemoBano
BIUsiHUE XapakTepucTuk siaeMeHToB IIKK Ha pacxon
Boabl. B [6] paccmaTtpuBaroTcsi yCIOBHs, IPH KOTOPBIX
cucTeMa BOIOCHA0KEHHUS CIIOCOOHA 00eCIIeYnTs HE0OXO0-
JVMBI Hallop M PacxoJ BOABI JJISI HYXKI ITOKapoTyIIe-
HUsL. YacTh HMCCIIeOBAHUH MOCBAIIEHA M3MEHEHUIO KOH-
CTPYKUMH OOOpYAOBaHUS, NMPH MOMOLIM KOTOPOTO BOJA
MmojiaeTcs K oyary noxkapa. B [7] mpennaraercsi HOBBICUTH
3¢ PEKTUBHOCTH HCIIOIBb30BAHMS 3JIEMEHTOB BOJJONIPOBO/IA
3a CUeT yMEHBIIEHHUS pa3Mepa Kalleslb BOJISHON CTPYH.
ABTOpBI CTaThbl OTMEUAIOT OOJIBIIIOE pa3HOOOpasue 000-
pPYJIOBaHUS IO MPOU3BOIUTEIBHOCTH, KOTOpOE 3HAUU-
TENIPHO YCIOXKHSET €ro BEIOOpP B KOHKPETHBIX YCIIOBHSX
9KCIITyaTalHH.

B ycnoBusix orpaHHYeHHOTO MIPOCTPAHCTBA KBAPTHUP, a
TaKKe C yYETOM TEXHHYECKHX BO3MOXKHOCTEH BHYTpEH-
HEro BOJIONIPOBOIA peaIn3alsl OOIBIINHCTBA MPEIOKe-
HHUH CONPOBOXKAACTCS TEXHUYECKMMHU TpyaHOCTsIMU. [Ipn
3TOM, Kak oTMedaeT 6onpurmHcTBO aBTOpoB, IIKK B BEHI-
COTHOM 3/IaHHH OCTAalOTCS €IMHCTBEHHONH BO3MOXKHOCTBIO
HoJaTh BOAY HAa BEPXHHE 3TakH. BoJbIIoe KOJIHMUECTBO
MOXapoB, OCOOEHHO B JKHJIOM CEKTOpE, TOBOPUT O TOM,
YTO, MPOTUBOIIOXKApHAs 3al[uTa TpeOyeT AajabHEHIIero
coBepIeHCTBOBaHMs. OCTalOTCS HEPEIIEHHBIMU BOIIPOCHI
mo BeIOOpy obopynoBanus [IKK wHeGompmoro nuamerpa
JUISL pa3HbIX TUIIOB 3/1aHUH.

Ileabio craTby SBISETCS TOBBICHTH IPOTHBOIOXKAP-
HYIO 3aIIUTY BBICOTHBIX JKWJIBIX 3/1aHHH. [y aTOr0 Heob-
XO/IUMO OIPEIEINTh YCIOBHS 3((HEKTHBHOTO NpPUMEHE-
aus [TIKK B Hux. J[jst mocTkeHust 3TOH menu Tpedyercs
OTIPENICNIUTh PACXOA BOIBI (HEOOXOIMMBIA W (hakTHde-
CKHii), KOTOPBIH 00ecrednT 3PPEeKTHBHOE TMOKAPOTYIIe-
Hue ¢ ucnonpzoBanueM 11KK Hebombimoro quamerpa.

Marepuaiabl U MeToabl. OOBEKTOM HCCIEIOBAHUS
ABTISIETCS BOAOIPOBOJHAS CETh C YCTAaHOBICHHBIMH Ha
Heil [IKK. HopmaTuBHBIMUH NOKYMEHTaMHU perjlaMeHTH-
posano, uto IIKK kommuexkTyeTcs MOIyKeCTKUM pyKa-
BoM (mmmHa g0 30 m; muamerp — 19 MM, 25 MM wim 33
MM; pacHbUIUTENb C JUAMETPOM BBITYCKHOIO OTBEPCTHS
4+12 mM). KOMIUIEKTBI MOT'YT MOAKIHOYATBCA K XO3sIid-
CTBEHHO-ITUTHEBOMY (Hamop cocTasisieT 2+45 M) wim
MIPOTUBOIIOKAPHOMY BOJONPOBOAY (Hamop — 10 90 m).
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BogonpoBox IomKeH 00ECHEeYUTh COOTBETCTBYIOIIEE
JaBJIeHHE U PAcXOX BOABL Pe3yinbTarThl, IpecTaBiIcHHbIE
B CTaTbe, MOJIY4YECHBI C HCIOIB30BAaHHEM CHCTEMHOTO
aHanmm3a (wccienoBaHusl ocoOeHHOCTeH W (haKTOPOB,
BIMSFOLIMX Ha Pa3BHTHE I0XKapa) U aHAIMTHYECKUX Me-
TOJIOB.

PesyabTaTsl M ux odcyxaenme. /s vccienoBaHus
BIMSHHS AMAMETpa HacaJlka paclbUIMTENsi M Haropa B
BOJIONIPOBOAHON ceTH Ha pacxon Qrcs 13 IIKK ncnons3o-

BaHO BBIPAKCHUE:
.d?
Qrcs = —n4t "2 g-Hg, (1)

roe 0y — OuaMerp Hacajka pacHbUIATENS, MM; § -
yCKOpeHKe CBOOOIHOrO najeHus, M/c?, Hy — Hamop nepej
HacaJKoOM pPacHbUINTENS, M.

PesynbraThl pacuera nmpeacraBieHbl Ha puc. 1.

3
qrcs, M/c

H,™m

0,004

Puc. 1. 3aBucumocts pacxona Boasl rcs u3 [IKK ot nua-
MeTpa Hacajka pactsutuTest Ot 1 Haropa mepen HuM Ht

Pacuetsr mokasanu, uto pacxoxn u3 [IKK, n3mensercs B
mmpokux npenenax. [pu d=4 mm u Hamope 10 M pacxon
coctasut 0,00017 m%/c, npu nanope 45 m — 0,00037 m%/c.
Ecnu o6opynoBaHue MOJKIIOYEHO K TPOTHBOIIOKAPHOMY
BOJIOTIPOBOAY, TO TpH Hamope 90 M MakcHMaJbHBIA pac-
xox cocrasut 0,00052 m%/c. Ecanu paccMaTpuBaTh BapH-
aHT C paclbUTUTENIeM ¢ AWaMeTpoM Hacajaka d=12 mm, To
npu Hanope 45 M pacxon cocrasur 0,0033 M%/c, npu
Hanope 90 M — 0,0047 m%/c. Takum o6pa3oM, AMANA30H
npumenenus IIKK ¢ o6GopynoBanmeM HeOoJBIIOTO IHa-
MeTpa O4eHb y3KUi. B HEKOTOpBIX MCHOB30BaHUE TAKO-
ro 000py0BaHUs MOXKET OKa3aThCs HEIeNeCO00pa3HbIM.

[Tnomanp moxapa U3MEHAETCS B IIMPOKHUX IIpeaenax B
3aBHCHUMOCTH OT OOJIBIIOTO KoJjimuecTBa (hakropor [8].
HeobxommMo ycTaHOBUTH TPAaHUIBI BPEMEHHU, TpeOyemo-
rO Ha JIMKBUIALUIO Bo3ropaHus. Ero MuHMMansHOE 3Ha-
YEeHHE BKIIIOYAEeT BpeMs OOHApYKEHHS IoKapa >KUTEIeM
KBapTUPBI U BpeMs, HEOOXOMMOE JUIsl BBEJCHUS B JIeH-
crBue [IKK. MakcumanpHas miomaab noxapa J0CTUraer
IUTOLIA M KBAPTUPHL. YMEHBIIUTH BPEMS OT BBLIBICHMS
nokapa J0 Hayajla €ro JMKBUAALUM MO3BOJISIIOT MOXap-
HBIe M3BemaTend. YToOBl paccunTaTh BpeMs, B TCUCHHE
KOTOPOTO pa3BHBaeTCs IMOXKap, KpoMe yKe IepednciieH-
HBIX TTOKa3aTelel, He00X0IMMO yUeCTh!

— BpeMs JIOCTIDKCHUSI HEOOXOAMMOH KOHIEHTpAlUN
MIPOAYKTOB TOPEHHUS,;

— UHEPIIMOHHOCTb U3BEIIATEN .

57

TaxkuMm 00pa3zoMm, I KBAPTHUPBI C MOXKAPHBIM HM3BEINA-
TeJIeM BpeMs Tf, KOTOpOe IMPOUJET OT Hauana BO3TOpaHUs
JI0 MOMEHTA TI0/1a41 BOABI, COCTABUT:

T =T+ T+ Trg + Tpes, ©, (2)

IZie Tc — BpeMsl, 32 KOTOpO€e JbIM JOCTUTHET MOTOJNKA, C;
T| — BpeMs, 3a KOTOPO€ JbIM IO MOTOJIKY AOCTUIHET MO-
JKapHOTO M3BELATeNs, C; Tfd — MHEPLIUOHHOCTh MOXKapHO-
ro M3BeHIaTens, C; Trcs — BpPeMs BBEJCHHS B JACHCTBHE
[IKK xurtenem KBapTHUpBHL, C.

HHepunOHHOCTE COBPEMEHHBIX JBIMOBBIX MOXKAPHBIX
Hu3BelaTeae Trg MOXET cocTaBiiath oT 1 go 30 c. aH-
HBIE CTaTUCTUKHU MOKA3bIBAIOT, YTO BpeMs Trcs, HEOOXO-
JVIMOE€ CPEIHECTATUCTUYECKOMY JKHUTEIIO KBAPTHUPBI IS
Beenenus B nerictere IIKK, cocrasmster ot 60 mo 200 c.
OTOT MoKa3aTesb 3aBUCUT OT BO3pacTa 4eloBeKa, COCTOS-
HUSI €r0 3/I0POBBS, TOTOBHOCTH 000OpYyIOBaHMs K padore.
WuTepBan BpeMeHH, HEOOXOAMMBIM MOTOKY IbIMa JUIs
JOCTHXKCHUSA M3BCIIATCIIA, IJIA CpeﬂHeCTaTHCTH‘IeCKOﬁ
KBapTHPHI HaxoauTcs B npeaenax ot 10 go 300 c.

Vcnonb3yst mpuHATEIE orpaHuueHus1, 1o Qopmyne (2)
paccunTaeM MaKCHMAaIbHOE Tf max U MHHHMAIBHOE Tf min
BpeMsl, KOTOpoe NMPOHAET OT Hayajla BO3TOPaHUS 0 MO-
MEHTa IT0Jau¥ BOJIBI

Trmin = 0,2+ 10+ 14+ 60=712¢,
Trmax = 6,5+ 300 + 30 + 200 = 536,5 c.

ITony4deHHBIN pe3yabTaT MOKAa3bIBAET BPEMEHHBIE I'Pa-
nunbl padotsl [TKK. Kpome Toro, oH mo3BosnseT onpese-
JIUTHh KOJIMYECTBO BOJIBI Qw,, HEOOXOIMMOE I MpeKpa-
INEHUS TOPCHUSA B YCIOBUAX KUJIOT'O TMIOMCIIICHUS:

Q
Qw = ?f *Texs Msv (3)

rae Qf — KOJMYECTBO JHEPTHHM, BBIICISIOLICHCS NpU
TOpPEeHHH 3a eMHULy BpemeHH, k/[x/c; Q — xoaudyecTBoO
SHEPrMH, OTBOAMMOM  OTHETYNIAIIUM  BEUIECTBOM,
kJIK/M®, Tex — BpEMs, B TEUEHHE KOTOPOTO TOAETCS OT-
HeTyIlalee BemecTBo, C.

KonnuectBo sHeprum, KoTopast BbIIENAETCS NP rope-
HUHY 33 €VHULy BPEMEHU:

Qf =Un- Sf ’ an KII)K/Cv (4)

e S — oMb NoKapa, M2, Uy, - IPUBEIEHHAS Mac-
CoBast CKOPOCTh BbIrOpanus, Kr/(c-M?); Q, — HWKHAS
TEIUIOTAa CTOpaHWsS TOproueil Harpy3Kd B TIOMEIIEHHH,
kJDx/KT.

PaccmoTpuM Haumxyamuii BApHAaHT Pa3BUTHSA COOBITHI,
IpyU KOTOPOM IUIOMIAJh TOXKapa NPHHUMAeT KPYTOBYIO
¢dopmy. UToOBI paccuuTaTh €€, BOCHOJIB3YEMCs MPEesIo-
JKCHHBIM B [9] BRIpaXCHUEM

Sp=m- (v, 'Tf)z, M, (5)
rze V| — JIMHEHHas CKOpPOCTh PaclpOCTPaHEHUS OTHf,
Mm/c.

Ha puc. 2 npuBeneHbl pe3ysbTaThl pacueTa Juis Qw B
nHTepBase BpeMeHn 71,2+536 ¢ npu JIMHEHHOW CKOPOCTH
pacmpoctpanenus oras Vi=0,008+0,013 m/c.
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0,008

Puc. 2. 3aBHCHMOCTD KOJIMYECTBA BOJBI (w OT JIMHEHHON
CKOPOCTH PacIpoCTpaHEHHs Vi 1 BpEMEH! CBOOOIHOTO Pa3BH-
TSI TTOXKapa Tf

PesynbTathl pacuera (puc.2) mokasajid, YTO YBEIIHUYEe-
HUE JIMHEHHON CKOpPOCTH paclpOCTpaHEHMs Moxkapa Vi
NPUBOIMT K YBEJIMYECHUIO TPEOYEeMOTo Ha €ro JHMKBHIA-
uio oobema Bogbl. Tak, mpu Vi=0,008 m/c HeoOxoaUMO
ot 0,4 1o 3,8 M3 Bosl, mpu vi=0,013 m/c — ot 0,4 10 9 M°.

Ycenex noxapoTyIleHHs B )KUJIOM 3[JaHUH ITPH UCTIOJb-
3oBaHnu [1KK 3aBHCHUT OT TOTO, HACKOIBKO OBICTPO 000-
pynoBanue OyneT BBeneHO B neiicteue. [Ipu sToM addek-
TUBHOCTB TIOJa4YH BOJBI ONpEICIACTCS XapaKTepUCTHKA-
MH BOIOTIPOBOAHOW ceTH. OmpenennMm pacxop, obecre-
YHBAaeMBI BOJIOIIPOBOJHON CEThIO, B 3aBICHMOCTH OT €€
JMaMeTpa M CKOPOCTH JIBM)KEHHS BOJBI IO TPYOOIPOBO-
ay: )

= n'v;d , M¥/c, (6)
rie V — CKOPOCTh JBIXKCHHS BOJBI IO TPYOOIIPOBOIY,
M/c; d — nuameTp TpyOONIpPOBOIA, M.

PesynbraTel pacuera ais TpyOOIpPOBOIOB IHAMETPOM
oT 25 1o 100 MM mpu CKOPOCTH BOJBI B TPYOOTIPOBOE OT
0,7 mo 3 m/c mpuBenaeHs! Ha puc. 3. Pacyer mokasan, 4ro
pacxoj, o0ecriedrBaeMblii BOJOIPOBOIOM JAUAMETPOM OT
25 1o 100 mm, coctasaser 0,001+0,025 m%/c. CpaBaenue
pe3ynbTaToB Ha puc. | u 3, 1aeT OCHOBaHHE yTBEPXKAATh,
YTO BOJOINPOBOJ oOecreunBaeT TpeOyemblil pacxoa U3
IKK.

Puc. 3. 3aBucuMOCTb pacxoza BOABI (| OT CKOPOCTH IBHKeE-
HHMS BOJIBI V M THameTpa Tpybonpososa d
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Hcnonb3yst pe3ynbTaThl, IpeCTaBiIeHHbIC Ha puc. 1-3,
paccunTaeM MaKCHMAIBHYIO IUIOmIanb Toxapa S, ko-
TOPYIO0 MOKHO 3 pekTrBHO moracuth u3 [TKK:

. 0T
S][ac — qrcs@ ex M2 (7)
UmQn'Tf

Pesynerathl pacuera npencrasieHsl Ha puc. 4 u 5.

(|
= { 'f("
S 2] (0 [IND
S AT
AT
wn 1.5 'z*;‘*;&""”‘ '
ol 0.0 J',Qf
1 SRSASEES A )
=5 9"4’4‘:":*:‘*’0’0’4.%*‘"0”“
0.5] Sttt aees Sos S X SO
I N
e S e S D DRSS,
o | et
e T e o T
=
0,004 St 100
003 R e
0,002 Fe> 300
b
(rcs, M /c 0,001 500 T, C
fact
Puc. 4. 3aBUCHUMOCTH IJIOIMAIN TTOXKAPA Sf OT pacxoja

Bojp! 3 [TKK Qrcs 1 BpemeHr CBOGOIHOTO pa3BUTH MOXKapa Tf,
€CIIH BpeMsi TI01auk BOJbI Tex=71,2 C

Ha puc. 4 npuBeneHa 3aBHCUMOCTH IUTOMIaIN TOXapa
ot pacxona Boasl u3 IIKK. Pacuer npoussenen npu mo-
Jade BOJAbI HAa TYIIEHHE TMOXapa ¢ pacxoioM
0,00037+0,0047 m3/c yepe3 1=7/1,2 ¢ mocie ero Hayania.
[Tnomanp moxkapa, KOTOPYIO MOXHO JIMKBUAUPOBATH MPHU
TaKUX 3HAUEHUSX, COCTABISET MNP MUHUMAIBHOM Pacxo-
ne Boapl — 0,1 M%, mpu MakcuManbHOM — 2,4 M2,

Ha puc. 5 npusenens! pe3ynbrarhl, IOJIyYEHHbIE U
ycnoBuH, 4To BpeMms mojadu Boasl u3 IIKK ¢ pacxomom
0,00037+0,0047 M%/c cocTaBmieT Tex=536,5 c. Ilmomans
moXkapa, KOTOPYIO MOXKHO JIMKBUAMPOBATH MPU TaKUX
3HAYCHUAX, COCTABUT MIPU MHHAMAIEHOM PAacXoe BOJIBI —
1 M2, ipu MakcuMasibHOM — 18 M2,
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Puc. 5. 3aBucHMOCTS IDIOMAAN TTOXKAPA Sf OT pacxoja

Bogs! n3 [IKK Qrcs 1 BpemeHn cBOOOIHOTO pa3BUTHS MOXKapa Tf,
€CITH BpeMs TIOJJauH BOJIBI Tex=536,5 C

PesyabTaTsl U 006cy:kaenus. IIposenernoe uccieno-
BaHME PA3BHUTHS TOXapa B JKWIOM 3JaHUH ITO3BOJIIIO
OTIPEICNIUTECS C PACXOAOM, KOTOPBIH MOXKET 00eCTIeUnTh
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IIKK ¢ 3apmanabpiMu xapaktepuctukamu. [lomydens! rpa-
HUIIBI BpeMEHH, TpeOyeMoro I BBEIEHHS B JCHCTBHE
IIKK 1npu KOHKpPETHBIX YCJIOBHUSIX pa3BUTHA TOXKapa.
YcTaHOBIIEHO, YTO MUHHMAJIbHOE BpeMs OT Hadaja BO3-
ropaHus 10 mnojadd Bojabl cocraBiuster 71,2 ¢, Makcu-
ManbeHOe — 536,5 c. IlonmydueHHBIE BpeMEHHBIE TPAHUIIBI
JTAJIA BO3MOXKHOCTh PACCYUTATh KOJIUYCCTBO BOJBI, HEOO-
XOJMMOE JIIsl OTBE/ICHUS BBIICIAEMOW B MPOIECCE Tope-
Hus sHeprun. OHo coctasiser ot 0,4 1o 9 m°.

OnpezeneH pacxoi BOJbI, 00eCIeYMBAEMbIi BOIOTIPO-
BoIHOH cetbio — ot 0,001 mo 0,025 M%c. DroT pe3ynbTar
MO3BOJISICT PACCYUTATH BpeMsl MoJauu Bojabl. Ero 3Haue-
HHUC 3aBUCHUT OT OOINEro KOJIMYECTBA BOJBI, TPeOyeMOii
I OTBEJECHUS BbLAEIAEMOM TEMIOTh: M nojadu 9 m3
BOJBI NP MHUHUMaJIbHOM pacxone morpedyercs 9000 c,
npu MakcumansHOM — 360 c¢. s TpybonpoBoaa quaMer-
pom 50 mm pacxon cocrasnser 0,0014-0,015 m%/c. Bpewms,
3a KOTOpoe OyAeT BO3MOKHO IOJATh BOLY Ha MOXKapOTy-
mIeHue, paBHo 6428 c.

PaccmotpeHo BIusHHE BpeMEHH CBOOOTHOTO Pa3BUTHS
moXkapa Ha IUIONIalb, KOTOPYIO MOXKHO IOTYIIUTH IIPH
oMoty [IKK. Ecnu HauaTe mojaBaTh BOAY Ha TyIIEHHE
4yepe3 MHUHUMAIILHOE BPEMs CBOOOIHOTO Pa3BUTHS IOXKa-
pa ©%=71,2 ¢, To TIOmAns JTUKBUAMPYEMOTO TOXKapa U3-
mensiercs oT 0,1 10 2,4 M?, a IpH MaKCHMaJIbHOM 3Hade-
uun 11=536,6 ¢ — ot 1 10 18 M2,

BbIiBoaBI. YCIIOBHEM YCIIEIIHOTO MOXXKAPOTYIICHUS B
koM 3nanuu npu nomomu IKK siBisieTcss MuHuMab-
HOE BpeMs OT Hadaja BO3TOPaHMS 10 BBEICHHS B paboTy
obopynoBanus. B 3ToM ciaywuae obGopymoBaHHE CMOXKET
obecrieunTh TOJady HEOOXOAWMOTO pacxoaa BOIBI OT
CYIIECTBYIOWIETO BOAONpOBOJa. JlaHHBle 0 TpeOyemom
JUIS MOXapOTYIICHUS B KOHKPETHO 3aJaHHBIX YCIOBUSIX
KOJIMYECTBE BOJIBI JAIOT BO3MOXKHOCTh 0100paTh 000py-
nosanve BIIB, koTopoe obecneunTh mopady HeEOOXOIH-
MOT0 KOJIMYECTBa BOJBI AJIS TUKBUAALUY T10XKapa.

BpemenHble TpaHHIBI Pa3BUTUS U TYyLIEHHd IOXapa
MO3BOJISIIOT ONpEAETIUTh UHTEPBAJ, B T€UCHUE KOTOPOrO
ncnone3oBanue [IKK sBrseTcs nemecoodpasaem. Vimen-
HO B HeM [IKK cMmoxeT o0eciednTs moaqy Toro Kojamde-
CTBa BOJIBI, KOTOPOE HEOOXOJMMO AJISI JIMKBUAAIMU rope-
HUsL. OTOT pe3ysbTaT HEOOXOAUMO YUUTHIBATH IIPU IIPO-
extuposanuu BIIB, kak snemeHTa cuCTEMBl IPOTUBOIIO-
JKapHOU 3aIlMThI 31aHUS.

Pesynprarel pacyera (akTHYECKOW IUIOMIaIH TOXKapa,
KOTOPYIO MOXKHO noTymuTts npu nomornu IIKK, sBisroT-
Cs OCHOBOM I AanbHEeMIMX uccieaoBanuil. lIpeanona-
raeTcsi MPOBECTH PAJ 3KCIEPHUMEHTOB IO OMNPEICICHUIO
xapaktepuctuk [IKK (mmamerp, mnMHa M THI pyKaBa,
JUaMeTp HacaJKa pPacHbUIUTENs, CIOCO0 pacHbUICHHS)
JUIS. KOHKPETHBIX YCJIOBHH €ro dKCIUIyaTanuu. Pesynbra-
TOM JIOJDKHBI CTaTh PEKOMEHIAIMHU ISl MPOEKTHUPOBIIH-
KOB TI0 ONITUMH3aNUH BeIOOpa obopynoBanus [TKK.
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Study of the conditions for the effective use of fire hydrant kits in high-rise residential buildings

S. Gornostal, E. Petukhova, S. Shcherbak, E. Shapovalova

Abstract. The characteristics of the water supply network for supplying water to the fire extinguishing of a high-rise residential building
are investigated. The time limits for the free development of fire in the conditions of an apartment are determined. Its effect on the
amount of water necessary to eliminate the fire is established. The amount of water that can be provided by the water supply network is
determined, depending on its diameter and water velocity. The area of the fire is established, which can be localized with the help of a
fire hydrant kit with the specified characteristics. The obtained area values correspond to the conditions for the effective use of fire hy-

drant kit in high-rise residential buildings.

Keywords: internal water supply, fire hydrant kit, consumption of water, residential building.
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Abstract. The main way of energy intensive systems efficiency improving is thermodynamic analysis and optimization. This paper
describes a general approach for thermodynamic analysis of systems with arbitrary structures. Method is based on construction and
analysis of a new type of topological model-exergy flow graph and illustrated on example of gas-turbine installation thermodynamic

analysis.
Keywords: thermodynamic analysis, exergy, flow graphs.

Introduction. In the design and operation of energy
intensive systems, the possibility of improving the
system’s efficiency is very important to explore. The main
way of improving efficiency is through thermodynamic
analysis and optimization.

The processes taking place in the complex energy
intensive  systems are characterized by mutual
transformation of quantitatively different power resources.

For this reason the thermodynamic analysis of these
systems requires the combined application of both laws of
thermodynamics and demands the exergy approach [1].

Hence, during the last few years, many papers with
different applications of thermodynamic methods have
been published (see for example [2-9].

The above referenced papers, as well as the author's
earlier investigations [10-13] show that one of the most
effective mathematical methods used for exergetic
analysis and optimization is the method of graph theory
[14].

The exergy topological method is based on the
combination of exergy flow graph, exergy losses graph
and thermoeconomical graphs. In this article will be used
the exergy flow graph

The exergy flow graph. The exergy flow graph of a
system with arbitrary structure[11] can be expressed as a
graph, E =(A, I')= (A, U), where A is nodes multitude
corresponds to systems elements A={a; ,az ,...,&i ,...,am },
U is the arcs multitude corresponds to the exergy flows
distribution in the system U={a; ,ai};i=1l;i=1,2, .., m; |
=12, .., m;, and T represents a multivalued display of
multitude A into itself.

The generalisation of characteristic and exergy flow
graph gives the possibility to avoid multi-types of graph
models in analysis of power intensive systems. Also it
provides a common exergy-topological approach in the
systems investigation.

In this article on example of gas turbine installation is
given the use of exergy flow graph for receiving main
exergetic characteristic for systems with arbitrary
structure, particularly for calculation exergy losses in any
element of the system and the system as a whole.

Algorithm EXP. Algorithm for determination of
exergy losses consists from three main steps.

Step 1. Building the exergy flow graph.

Step 2.Calculation the exergy flows.

Step 3. Calculation the exergy loses.

For the thermal power systems the exergy flows of four
types can be under consideration : exergy of mass-flow,
exergy of heat-flow, exergy of work and exergy of fuel.
Specific mass exergies of these four types are given in [1].

Then, E" EY* -the sum of exergy flows
corresponding to those at the inlet and outlet from i-
element are formed and the exergy losses in i-element of
the system is:

I=E"-E (1)

Degree of thermodynamic perfection

Thermodynamic analysis of gas turbine installation

16 17

~

[\

11

Fig. 2 Exergy flow graph corresponding to the flowsheet in Fig.1
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1 2 3 45 6 7 8 9 101112 13 1415 16 17 18 19 20 21 22 23
I |11 -1
1 1 -1 1
11 1 -1 1 -1
v 1 -1 1

VI 1 -1 1
VII 1(-1 1 -1
VIl 1 -1 -1
IX 1 -1 -1

X1 11

Xl -1

X111 1]-1

XV 1 -1

XV 1 -1
Fig. 3 Matrix of incidence of the exergy flow graph shown in Fig.2

o E& . I, ? and exergy losses of the system as a whole
CET O EN My=31; (3)
i=1
Table 1. Parameters of flows in flowsheet of gas-turbine installation in Fig.1
Number of | Temperature t,| Pressure | Enthalpy | Entropy |Mass flow| Specific | Exergy E,
flow °C P, MPa | h, ki/kg S, rate exergy e, Mw
kdlkgK | M, kgls kd/kg
1 15 1.01 15.1 0.216 27.00 -43.9 -1.18
2 15 0.98 15.1 0.225 27.00 -46.3 -1.25
3 115 2.42 115.9 0.257 27.00 459 1.24
4 25 2.38 25.2 0.009 27.00 22.8 0.62
5 108 4.96 108.9 0.045 27.00 96.7 2.60
6 314 4.84 329.8 0.522 27.00 137.3 5.05
7 684 4.64 738.2 1.066 27.95 446.9 12.49
8 606 3.24 647.4 1.079 27.95 353.3 9.87
9 606 3.13 647.4 1.091 27.95 349.9 9.78
10 511 1.94 542.1 1.102 27.95 2415 6.75
11 511 1.92 542.1 1.107 27.95 240.2 6.72
12 412 1.09 432.9 1.126 27.95 124.9 3.49
13 212 1.02 218.8 0.768 27.95 5.7 0.16
14 15 0.30 63.2 0.224 19.50 2.1 0.04
15 45 0.30 188.5 0.638 19.50 14.2 0.28
16 - - - - - - 2.26
17 - - - - - - 2.54
18 20 0.59 347 0.580 0.95 12600 11.93
19 - - - - - - 2.94
20 - - - - - - 2.72
21 - - - - - - 3.05
22 - - - - - - 2.90
23 - - - - - - 2.81
Table 2. Thermodynamic characteristics of gas-turbine installation in Fig.1
No Name of element Number of Sum of exergies flows Exergy losses |  Degree of
corresponding at inlet to at outlet from | in element IT;, |thermodynamic
node of graph element element MW perfection
ES, MW EZ, MW Vi
1 2 3 4 5 6 7
1 Filter | -1.18 -1.25 0.07 0.940
2 Turbo-compressor 1l 1.47 1.24 0.23 0.843
3 Intermediate refrigerator 11 1.28 0.90 0.39 0.699
4 High pressure turbo- v 2.88 2.60 0.28 0.902
compressor
5 High pressure turbine \ 12.49 12.41 0.08 0.933
6 Combustion chamber VI 16.98 12.49 4.49 0.733
7 Regenerative heat exchanger VII 6.09 5.21 0.88 0.855
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8 Average pressure turbine VIl

9 Low pressure turbine IX

10 Generator X

11 Drive of high pressure Xl

turbo-compressor 1V
12 Drive of turbo-compressor Xl
1

13 Pipe-line tying turbines VIII Xl
and I1X

14 Pipe-line tying turbines V XV
and VIII

15 Generator drive XV

9.7
6.7
29
2.5
29
6.7
9.8

3.0

8 9.69 0.09 0.990
2 6.54 0.18 0.973
0 2.81 0.09 0.968
4 2.26 0.28 0.889
4 2.72 0.22 0.925
5 6.72 0.03 0.995
7 9.78 0.09 0.990
5 2.90 0.15 0.950

The algorithm EXP described above was applied for
thermodynamic analysis of a gas-turbine installation in
Fig.1. The exergy flow graph for this flowsheet is given in
Fig. 2, the matrix of incidence in Fig. 3.

Parameters of the flows were calculated in [15] and
given in Table 1.

Exergy of flows was calculated by formulas given in
[1] with such approximations: exergy of fuel equal heat
value Qc" , exergies of mass flows e; = (h; - ho) - To (Si -
So), where Py = 0.1 MPa, T = 273.15 K. The reason for
such approximation is to simplify the procedure of
calculation. The chemical exergy of flows in gas-turbine
installation (gi" =0) is ignored in the illustrated example,
because even for combustion gases the amount of
chemical exergy in full exergy of flow is usually less then
1% [1]. Besides that, e;" is not used in any element of the
system and become a loss outside of the installation.

In the installation as shown in Fig.1, air with mass flow
rate M, and parameters P, t; enters filter I, where its
pressure is throttled down from P, to P,. After that, air is
compressed in turbocompressor 11 with a consumption of
capacity Ny = Mz (hs - hy) = 2.72 MW to parameters P
and ts (the driver for turbocompressor Il is a turbine of
average pressure VIII which sets on the same shaft with
the compressor).

Air then enters to intermediate refrigerator Ill. In
refrigerator 11l air is chilled by water (water is heated
from ti4 to tis) to parameters P4 and ts. Air is then
compressed by the high pressure compressor IV with a
consumption of capacity Ny = My (hs - hy) = 2.26 MW to
parameters Ps and ts (the driver for turbocompressor IV is
a turbine of high pressure which sets on the same shaft as
a turbocompressor is). Air enters a regenerative heater VII
and is heated to parameters Pg and ts. The products of
combustion are chilled from ti to ti3.

Then the heated air passes to the combustion chamber
where a full combustion (flow 18,

QY =1156MJ/ m3) occurs. The products of

combustion are formed (mass flow rate My, temperature
tz7, pressure p7). It enters the turbines of high (V), average
(VIII), and low pressures (1X) successively, and expands
with the removal of capacity

62

NV = Mg (h7 - hg) = 2.54 MW (4)

Nvii = Mg (hio - hg) = 2.94 MW (5)

N|x = Mll(hll - hlz) =3.05 MW (6)

The difference of parameters in points 8, 9 and 10,11
are due to throttling in the pipe-lines.

Exergy losses in the turbines and in the turbo
compressor are the result of dissipation of expansion
(pressure) processes in a real installation. Degree of
thermodynamic perfection of turbines and
turbocompressors are sufficiently high. Usually, the
bigger the difference between average parameters of the
working fluid and the environment, the smaller the exergy
losses.

The same situation is also true for heat exchangers.
Higher temperature level in regenerative refrigerator VII
(as compared with intermediate refrigerator I11) gives a
higher degree of thermodynamic perfection of the heat
exchanger vy = 0.855 as compared with vy = 0.699.

Exergy losses in other elements of the system are
caused by dissipation of the flow transport in the pipe-
lines (elements XIII, XIV) or by mechanical losses
(elements XI, XI1I, XV).

For the system as a whole

Es®*"=E;+ Eus+ E1g=10.841 MW (7)

Es® = E;s+ E1s+ Ex3 = 3.246 MW (8)

[Tz =7.595 MW (9)

The  degree  of  thermodynamic  perfection

vy =ES/EF'=0299 is less than the same

characteristics for any element of the system in result of
the mutual influence of one element on the other in the
system.

Conclusion. A special model for advanced
thermodynamic analysis is presented. This general
approach for thermodynamic system analysis is based on
special properties of exergy flow graph. The model can be
constructed for any energy- intensive system and is
invariant for technological aim and structure of the
system. For this reason the model can be applied for the
investigation of various energy intensive systems in
different branches of industry. Illustrative example of gas-
turbine installation thermodynamic analysis is given.
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Abstract: The approach, aimed at determination of the areas and modes of high energy efficient operation of energy supply systems (ESS)
with cogeneration heat pump installations (CHPI) of small power and peak fuel-fired boilers (FB), on conditions of optimal operation modes
of CHPI, taking into consideration complex impact of variable operation modes, sources of drive energy for steam compressor heat pump
installations (HPI) of small power, with the account of energy losses in the process of generation, supply and conversion of electric energy, is

suggested.

Keywords: area of high energy efficient operation, energy supply system, cogeneration heat pump installation of small power, steam
compressor heat pump installation of small power, peak fuel-fired boiler.

Introduction. Taking into account the actuality of the given
problem, in recent years a number of investigations, dealing
with the efficiency of usage combined cogeneration heat
pump installations in thermal schemes of energy supply
sources were carried out [1 — 13]. This technology provides
the application of combined cogeneration heat pump
installations, that enables to reduce the consumption of
natural or alternative gas by 30 — 45 %, as compared with
boiler installations of the equivalent capacity [1], and obtain
cheaper at cost electric energy, as compared with the grid
energy (by 30 — 40 %). Cogeneration drive of HPI
compressors can be provided on the base of gas engines-
generators, manufactured by Ukrainian enterprises.

Publications review on the subject. In research [2 — 3]
energy advantages are evaluated and efficient real operation
modes of HPI with electric and cogeneration drives are
determined, with the account of the impact of drive energy
sources of steam compressor heat pumps and energy losses
in the process of generation, supply and conversion of
electric energy to HPI. In research [4 — 5] methodical
fundamentals of comprehensive assessment of energy
efficiency of steam compressor heat pump plants (HPP) with
electric and cogeneration drives, with the account of
complex impact of HPP variable operation modes, peak
sources of heat of HPP, sources of HPP drive energy and
with the account of energy losses in the process of
generation, supply and conversion of electric energy are
suggested. In [5 — 6] scientific fundamentals are suggested
and comprehensive assessment of energy efficiency of steam
compressor HPP with cogeneration drive with the account of
complex impact of HPP variable operation modes, HPP peak
sources of heat, sources of drive energy of steam compressor
HPP of various power levels, with the account of energy
losses in the process of generation, supply and conversion of
electric energy is performed.

In research [7] the assessment of ESS energy efficiency
on the base of combined CHPI are realized, efficient
operation modes of ESS with the account of complex impact
of variable operation modes, sources of drive energy of
steam compressor HPI of various power levels, with the
account of energy losses in the processes of generation,
supply and conversion of electric energy are determined. In
research [8] energy efficiency of ESS, based on combined
CHPI and peak sources of heat (PSH) is evaluated, efficient
operation modes of these ESS with the account of complex
impact of variable operation modes, sources of drive energy
for steam compressor HPI of various power levels, with the
account of energy losses in the process of generation, supply
and conversion of electric energy are determined. In research
[9] methodical fundamentals are developed, assessment of

energy efficiency of energy supply systems with combined
CHPI and PSH, on conditions of optimal operation modes of
CHPI for heat supply systems is performed, energy efficient
operation modes of ESS with CHPI and PSH with the
account of complex impact of variable operation modes,
sources of drive energy for steam compressor HPI of various
power levels, with the account of energy losses in the
process of generation, supply and conversion of electric
energy, is performed.

In accordance with [8 — 9], optimal distribution of loading
between CHPI and PSH (for instance, hot-water fuel-fired
boiler, electric boiler, solar collectors, etc.) within the frame
of ESS largely determines energy efficiency of the above-
mentioned ESS. Such distribution is characterized by the
share of CHPI loading within the frame of ESS B, that is
determined as the ratio of thermal capacity of CHPI to
thermal capacity of ESS B = Qcrpi/Qess. In the paper [8] it is
suggested to realize comprehensive assessment of ESS with
CHPI and PSH energy efficiency by complex dimensionless
criterion of energy efficiency:

Kess =(1—B) - Kpgy +B-Keppy 1)

where Kpg, — dimensionless criterion of energy

efficiency of peak source of heat within ESS (hot-water fuel-
fired boiler (FB), electric boiler (EB), solar collectors, etc.)
from the researches [8 — 9, 11 — 12],

KCHPI — dimensionless criterion of CHPI within ESS

energy efficiency from the researches [2, 7 — 8].

In research [8] spheres of energy efficiency operation of
CHPI of various power levels, obtained on the base of the
research [7] and determined by CHPI energy efficiency

dimensionless criterion K5, , depending on real values of
HPI coefficient of performance ¢r and efficient factor of gas-
piston engine-generator (GPE) Mggpe . Energy efficient
operation modes of CHPI correspond to the condition
Kcpp) > 1. High values of energy efficiency dimensionless

criterion for ESS with CHPI, obtained in [8], confirm high
energy efficiency of such combined energy supply systems.
In [9] it is determined that energy efficiency of ESS with
CHPI and peak fuel-fired boilers almost two times exceeds
the energy efficiency of modern high efficient electric and
fuel-fired boilers, intended for operation in heat supply
systems.

In research [11] methodical fundamentals are developed,
spheres of energy efficient operation of ESS with CHPI and
PSH, on conditions of CHPI optimal operation modes are
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determined, energy efficient operation modes of ESS with
CHPI and PSH are determined, with the account of complex
impact of variable operation modes, sources of drive energy
for steam compressor HPI of different power levels, with the
account of energy losses in the process of generation, supply
and conversion of electric energy. In research [11] under

conditions of K5, >1 and Kgg > Mg and modes of

energy efficient operation of CHPI, areas of energy efficient
operation and energy efficient operation modes of ESS with
CHPI and peak fuel-fired boilers for various power levels
and ESS elements energy efficiency are determined. It is
determined, that ESS with CHPI and peak fuel-fired boilers,
suggested in the research [11], will be energy efficient, if the
share of CHPI loading in ESS will be p>04. If this
condition is realized, modern high efficient electric and fuel-
fired boilers will be inferior by their energy efficiency to the
above-mentioned ESS. Under these conditions the above-
mentioned ESS can be recommended as energy efficient
energy supply systems.

In research [12] methodical fundamentals are developed,
spheres of energy efficient operation of ESS with CHPI and
PSH in heat supply systems, on conditions of CHPI optimal
operation modes are determined, energy efficient operation
modes of ESS with CHPI and PSH in heat supply systems
are determined, with the account of complex impact of
variable operation modes, sources of drive energy for steam
compressor HPI of different power levels, with the account
of energy losses in the process of generation, supply and
conversion of electric energy. In research [13] the areas of
high energy efficiency of ESS with large power CHPI and
FB, on conditions of optimal operation modes of CHPI are
determined; energy efficient operation modes of ESS with
large power CHPI and FB with the account of complex
impact of variable operation modes, sources of drive energy
for steam compressor HPI of large power, with the account
of energy losses in the process of generation, supply and
conversion of electric energy are determined.

In [1 — 13] the authors did not determine the areas of high
energy efficiency of energy supply systems with combined
CHPI of small power and FB, on conditions of optimal
operation modes of CHPI.

Obijective. Aim of the research is the determination of
the areas of high energy efficiency of ESS with CHPI of
small power and peak FB on conditions of optimal operation
modes of CHPI, determination of high energy efficient
operation modes of ESS with CHPI of small power and peak
FB with the account of complex impact of variable operation
modes, sources of drive energy for steam compressor HPI of
small power, with the account of energy losses in the process
of generation, supply and conversion of electric energy.

Materials and methods. The research contains the
evaluation of high energy efficient operation modes of ESS
with CHPI of small power and peak FB. Energy efficiency
of ESS with steam compressor HPI of small power (up to 1
MW) with cogeneration drive from GPE was studied. Fuel-
fired boiler houses were provided to be used as peak sources
of heat in ESS. The investigated ESS with CHPI of small
power and FB can completely or partially provide auxiliary
needs in electric energy and provide the consumers needs in
heating and hot water supply. Schemes of the ESS with
CHPI and peak FB are presented in works [1, 10].
Methodical fundamentals of energy efficiency evaluation of
ESS with CHPI and peak FB are given in research [8].

Areas of high energy efficiency of ESS with CHPI of
small power and peak FB can be determined from the
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dependences, suggested in the research [11 — 12], on
conditions of K5, >1 and Kggg >1 [11]. If the above-

mentioned conditions are realized, the investigated ESS with
CHPI of small power and FB can be recommended as high
efficient energy supply systems that can be competitive with
modern high-efficient electric and fuel-fired boilers in heat
supply and energy supply systems.

In our study the areas of high energy efficiency of ESS
with CHPI of small power and FB are defined on conditions
of optimal operation modes of CHPI on the base of the
research, carried out [7 — 8].

Results and discussion. Application of the suggested
approaches, aimed at determination of the areas of ESS with
CHPI of small power and FB high energy efficiency will be
demonstrated on the specific examples. Figs. 1 — 3 shows the
results of research, aimed at determination of the areas of
high energy efficiency of ESS with CHPI of small power
and FB for energy efficient operation modes of CHPI, based
on the results of the studies [7 — 8]. The values of
dimensionless criterion of ESS with CHPI of small power
and FB energy efficiency for the cases of variable loading of
CHPI within ESS on condition of CHPI share change within
the range B =0,1...1,0 are determined. As above mentioned,
the areas of high energy efficiency of ESS with CHPI of
small power and FB can be determined on conditions of
Kcpp) > 1 and Kggg > 1 [11]. The research is carried out
for energy efficient operation modes of small power CHPI

with KCHPl =1,1...2,1 (on conditions of maximum

efficiency of GPE) and with K =1,1...1,6 (on

conditions of minimum efficiency of GPE), based on the
results of the studies [7 — 8]. The above-mentioned values of

CHPI K,4p, energy efficiency criterion correspond to the

values of real coefficient of performance of CHPI within the
limits of ¢r=3,0...5,4 for CHPI of small power, according
to [8].

Fig. 1 shows the area of high energy efficiency of ESS
with CHPI of small power and peak fuel-fired boiler, on
conditions of minimal efficiency of GPE and FB. In the
given research, in accordance with [2, 7], the following
values are taken into account: value of GPE efficiency factor

Necre = 0,31 and value of electric motor efficiency factor
with the account of energy losses in the control unit of
electric motor M., =0,8. Fuel-fired boiler house with
Neg = 0,8 is provided to be peak source of heat in ESS for
these conditions. The value of dimensionless criterion of
fuel-fired boiler energy efficiency will be KPFSBH =08. As
it is seen from Fig. 1, the values of complex dimensionless
criterion of ESS energy efficiency are Kgqg = 1,0...1,2 on
condition on minimal value of energy efficient criterion of
CHPI K s =12; for operation modes of ESS with

Kp > 1.2 the values of dimensionless criterion of ESS
energy efficiency change within the limits of
Kcqg = 1,05...1,6. High energy efficient operation modes

of these ESS are provided on conditions of energy efficient
modes of CHPI operation with the values of energy

efficiency index K, p; = 1,2...1,6.
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Fig. 1 — Area of high energy efficiency of ESS with CHPI of small power and peak fuel-fired boiler, on conditions of minimal efficiency of
GPE and FB

Figs. 2-3 show the areas of high energy efficiency of ESS
with CHPI of small power and peak fuel-fired boiler, on
conditions of maximal efficiency of GPE and FB. In the
given research, according to [2, 7], the following values are
taken into account: value of GPE efficiency factor

Necre = 0,42 and value of electric motor efficiency with the
account of energy losses in the control unit of electric motor
Nep =0.8. Fuel-fired boiler house with Mg =09 is

provided to be peak source of heat in ESS for these
conditions. The value of dimensionless criterion of fuel-fired

boiler energy efficiency will be KE?H =009

Fig. 2 shows the area of high energy efficiency of ESS
with CHPI of small power and peak fuel-fired boiler, on
conditions of maximal efficiency of GPE and FB, and on
conditions of high efficient operation modes of CHPI with

Kepp = 14...2,1. As it is seen from Fig. 2, the values of
complex dimensionless criterion of ESS energy efficiency
are Kggg = 1,0...1,4 on condition on minimal value of

energy efficient criterion of CHPI K., =14; for

operation modes of ESS with K5, > 1,4 the values of
dimensionless criterion of ESS energy efficiency change
within the limits of Kgg = 1,02...2,1. As it is seen from

Fig. 2, on conditions of Kcpp, >1,4 (for high efficient

operation modes of CHPI) and Kggg > 1 [11], dependence,

shown in Fig. 2, determine area of high energy efficiency of
ESS with CHPI of small power and peak fuel-fired boiler
(boiler house), on conditions of maximal efficiency of GPE
and fuel-fired boiler (boiler house) and high efficient
operation modes of CHPI. On such conditions, the above-
mentioned ESS can be recommended as high efficient
energy supply systems, as their efficiency more than two
times exceeds energy efficiency of high efficient electric and
fuel-fired boilers. The studied ESS can be competitive with
modern high efficient electric and fuel-fired boilers in heat
and energy supply systems.

Fig. 2 — Area of high energy efficiency of ESS with CHPI of small power and peak fuel-fired boiler, on conditions of maximal efficiency of
GPE and FB, on conditions of high efficient operation modes of CHPI
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Fig. 3 shows the area of high energy efficiency of ESS
with CHPI of small power and peak fuel-fired boiler, on
conditions of maximal efficiency of GPE and FB, and on
conditions of optimal operation modes of CHPI with

Kepp = L1...2,1. As it is seen from Fig. 3, the values of
complex dimensionless criterion of ESS energy efficiency
are KESS = 1,0...1,1 on condition on minimal value of

energy efficient criterion of CHPI K. =11; for

operation modes of ESS with K5, >1,1 the values of
dimensionless criterion of ESS energy efficiency change
within the limits of K qq = 1,05...2,1.
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Fig. 3 — Area of high energy efficiency of ESS with CHPI of small power and peak fuel-fired boiler, on conditions of maximal efficiency of
GPE and FB, on conditions of optimal operation modes of CHPI

As it is seen from Fig. 3, on conditions of Kcpypy > 1,1

(for optimal operation modes of CHPI) and Kggg >1 [11],

dependence, shown in Fig. 3, determine area of high energy
efficiency of ESS with CHPI of small power and peak fuel-
fired boiler (boiler house), on conditions of maximal
efficiency of GPE and fuel-fired boiler (boiler house) and
optimal operation modes of CHPI. On such conditions, the
above-mentioned ESS can be recommended as high efficient
energy supply systems, as their efficiency more than two
times exceeds energy efficiency of high efficient electric and
fuel-fired boilers. The studied ESS can be competitive with
modern high efficient electric and fuel-fired boilers in heat
and energy supply systems.

It is determined, that ESS with CHPI of small power and
peak fuel-fired boilers, suggested in the research, will be
high energy efficient, if the share of CHPI loading in ESS
will be g > 0,5 for optimal operation modes of CHPI and the
value of energy efficient criterion of CHPI will be

Kcppy >1,1...1,2 (depending on various ESS elements

energy efficiency); that corresponds to the results of
research, shown in Figs. 1 and 3.

It is determined, that ESS with CHPI of small power and
peak fuel-fired boilers, suggested in the research, will be
high energy efficient, if the share of CHPI loading in ESS
will be B> 0,2 for high efficient operation modes of CHPI,
that corresponds to the results of research, shown in Figs. 2.
However, such operation modes of ESS will be provided on
condition of high efficient operation of CHPI with energy

efficiency index of K, p, >1,4.

At these conditions the areas of high energy efficiency of
the above-mentioned ESS are determined. Under realization
of these conditions, modern high efficient electric and fuel-
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fired boilers will be inferior by energy efficiency to the
above-mentioned ESS.

Under such conditions, the above-mentioned ESS can be
recommended as high efficient energy supply systems, as
even in case of minimal efficiency of GPE and FB, energy
efficiency of ESS almost two times exceeds energy
efficiency of high efficient electric and fuel-fired boilers.
This ESS can be competitive with modern high efficient
electric and fuel-fired boilers in the systems of heat and
energy supply.

Conclusions. Areas of high energy efficiency of ESS
with CHPI of small power and FB, on conditions of optimal
operation modes of CHPI are determined; high energy
efficient operation modes of ESS with CHPI of small power
and FB with the account of complex impact of variable
operation modes, sources of drive energy for steam
compressor HPI of small power, with the account of energy
losses in the process of generation, supply and conversion of
electric energy are determined.

The suggested approach, aimed at determination of the
areas of high energy efficiency of ESS with CHPI of small
power and FB has a number of advantages:

— it takes into account variable operation modes of ESS
with the change of load distribution between steam
compressor CHPI of small power and peak FB in ESS;

— it enables to determine areas and modes of high energy
efficient operation of ESS with small power CHPI and FB, at
which energy efficiency of the studied ESS almost two times
exceeds energy efficiency of modern high energy efficient
electric and fuel-fired boilers;

— methodical fundamentals, suggested in [8], and the re-
sults of research, presented in the given paper, could be used
for the determination of the areas of high efficient operation
of ESS with FB and steam compressor CHPI of small power,
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with various refrigerants, sources of low temperature heat
and scheme solutions;

— it allows to develop recommendations, aimed at high
energy efficient operation of ESS with small power CHPI
and FB with different scheme solutions.

Under conditions of K p, > 1,1...1,4 (depending on

various ESS elements energy efficiency) and K g5 > 1 and

modes of energy efficient operation of CHPI, areas of high
energy efficiency and high energy efficient operation modes
of ESS with CHPI of small power and peak fuel-fired
boilers, for various ESS elements energy efficiency are
determined.

It is determined, that ESS with CHPI of small power and
peak fuel-fired boilers, suggested in the research, will be
high energy efficient, if the share of CHPI loading in ESS
will be > 0,5 for optimal operation modes of CHPI and the
value of energy efficient criterion of CHPI will be

Keppy >11...1,2 (depending on various ESS elements

energy efficiency).

It is determined, that ESS with CHPI of small power and
peak fuel-fired boilers, suggested in the research, will be
high energy efficient, if the share of CHPI loading in ESS
will be B> 0,2 for high efficient operation modes of CHPI.
However, such operation modes of ESS will be provided on
condition of high efficient operation of CHPI with energy

efficiency index of K5, > 1,4.

If this condition is realized, modern high efficient electric
and fuel-fired boilers will be inferior by their energy
efficiency to the above-mentioned ESS. Under these
conditions the above-mentioned ESS can be recommended
as high efficient energy supply systems, as their efficiency
more than two times exceeds energy efficiency of high
efficient electric and fuel-fired boilers.
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O0sn1acTi BBICOKOI IHEProd)(peKTHBHOCTH CHCTEM IHEPrOCHAGKEHHSI ¢ KOTeHePAIMOHHO-TEIVIOHACOCHBIMH YCTAHOBKAMH MAJIo

MOIIHOCTH ¥ MAKOBLIMH TOINIMBHLIMH KOTJIAMH
O. I1. Ocranenko

Annortanusi: [IpeyioxkeH MOIXO 1O OIpEeNeHUI0 00acTell 1 PEKMMOB BBICOKOI SHEpProa(G()eKTHBHOCTH CHCTEM HEProcHaOKEeHHS
(CD) ¢ KoreHepalHOHHO-TeIUIOHACOCHBIMH ycTaHOBKamMu (KTHY) Masioit MOIIHOCTH 1 MTHUKOBBIMH ToILTMBHEIMU KoTiamu (TK), mpu ycio-
BHSIX ONTUMAJIBHBIX pexkuMoB padoTel KTHY, ¢ yueToM KOMITJIEKCHOTO BIIHSHHUS TIEPEMEHHBIX PSKUMOB pa0OThI, HICTOYHUKOB HPHUBO/IHOI
SHEPruM JUIsl TAPOKOMIIPECCHOHHBIX TEIIOHAacOCHBIX ycTaHoBOK (THY) masoli MoLHOCTH, € y4eTOM MOTeph SHEPTHH IPY TeHEPUPOBAHNH,
CcHaO>KeHUH U NTPeoOpa30BaHUH HIIEKTPUUECKON SHEPTHH.

Kniouesvie cnosa: obnacme 8bicoKoll 3HEP2OIPPHeKMUSHOCMIL, CUCTEMA FHEP2OCHADICEHUSL, KOEHEPAYUOHHO-MENTIOHACOCHAS YCMa-
HOBKA MO MOWHOCUL, NAPOKOMNPECCUOHHAS MENTOHACOCHASA YCMAHOBKA MALOL MOWHOCMU, NUKOBbIL IONIUEHYLI KOMEL.
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The use of sesame seeds in food production
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Abstract. The chemical and amino acid composition of sesame seeds is presented in the article, as well as the analysis of its consumer prop-
erties. The statistical data of the countries of exporters and importers of sesame seeds are given. According to the results of the conducted
studies, it is established that sesame seeds have high nutritional and biological value. Therefore, its introduction into the composition of reci-
pes in the manufacture of various food products will enrich the finished products with the necessary macro- and micronutrients.

Keywords: sesame seeds, consumer properties, chemical composition.

Sesame or sesame is an East Indian flower plant from the
family Pedalliaceae and the genus Sesamum. The scientific
name of sesame is Sesamun indicum. Sesame is a tropical,
annual herbaceous plant with white and purple flowers. It is
famous for its seeds, which are a source of very useful sesa-
me oil, often it is used as a flavoring. It is a direct growing
grass that has small, flat seeds of oval shape. Seeds of sesa-
me can have several colors: red, white, black, yellow, etc.,
depending on the difference in varieties. As a seasoning,
sesame seeds have been used since ancient times. Sesame
was one of the very first flavors known to man.

Seeds of sesame are believed to have come to us from In-
dia, according to international studies. They inspired the
catch phrase "open, open™ from the "Thousand and One
Nights", as the mature pod of this plant opens from a light
touch, when it reaches maturity. Seeds of sesame come with
or without film in various colors. They contain many nutri-
ents and minerals, including copper, manganese, calcium and
iron, and are used as powders for bread, pasta, vegetables,
desserts. Also, from the crushed grains, oil and paste are
obtained.

Seeds of sesame are highly valued for the high content of
fats, from which sesame oil is extracted, it is very resistant to
rancidity. Seeds of sesame are the main ingredients in orien-
tal sweets, such as tahini pasta and halva.

Perhaps the most widely known sesame is the phrase
"Sesame, open" - the magic words used by Ali Baba, in order
to open a cave with treasures in oriental tales.

Table 1. — Chemical composition of sesame seeds

[3] Characteristic  |Content in sesame seeds
Proteins, g/100 g 194
Fats, g/100 g 48,7
Carbohydrates, g/100 g:

- mono- and disaccharides 2,0
- starch 10,2
Minerals, mg/100 g:

Na 75
K 497
Ca 1474
P 720
Vitamins, mg/100 g:

B1 1,27
B2 0,36
Energy value, kcal 605

Use of sesame seeds humanity began very long ago. It
was used for therapeutic purposes in Ancient Greece, Rome
and China. Sesame seed in ancient Babylon was considered
to be the food of the gods. Mentions of sesame oil are re-
flected in the ancient cultural heritage of many countries, as
well as in the Scriptures. The first one who described the
maximum amount of beneficial properties of sesame and
sesame oil was Avicenna, who created a huge work on
treatment in the 11 th century [1].
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Sesame was so well-known and common in the Arab
countries that even it was suggested that this phrase would
quickly be forgotten because it was so common.

Sesame seeds are added to many Asian dishes, they give
the food a nutty taste and a thin, barely perceptible aroma.
They are available throughout the year.

Sesame seeds contain a significant amount of protein, vit-
amins B (B1, Bz), macro and microelements. The chemical
composition of sesame seeds, its nutritional value is given in
Table. 1.

The amino acid composition of sesame seeds is given in
Table. 2

Table 2.— Amino acid composition of sesame seeds [4]

Characteristic [Content in sesame seeds, mg/100 g
Imminent amino acids
Valine 886
Isoleucine 783
Leucine 1338
Lizin 554
Methionine 559
Throne 768
Tryptophan 297
Phenylalanine 885
Replaceable amino acids
Alanin 781
Arginine 1900
Aspartic acid 1666
Histidine 478
Glycine 1386
Glutamic acid 3946
Proline 750
Serin 945
Tyrosine 716
Cystine 153
Total'amou_nt of 18253
amino acids

Sesame is an ancient oilseed culture, the first mention of it
has been known since the time of Babylon and Assyria, more
than 4000 years ago. From there til spread to the Ancient
Near East. Now sesame is grown in many parts of the world
for more than 5 million acres. The largest areas occupied for
the cultivation of sesame are in India, but the crop is also
harvested in China, Korea, Russia, Turkey, Mexico, South
America and a number of African countries (Ethiopia, etc.).
In the US, industrial sesame production began around the
1950s. The area under sesame in the US is busy, primarily in
the state of Texas and the southwestern states, their size var-
ies from 10,000 to 20,000 acres in recent years. However, the
USA acts as a major importer of sesame. Sesame will take
no less than 100 thousand hectares of sesame in the US only
to meet domestic demand, so there is no question of produc-
ing sesame for export. As early as the 19th century, Thomas
Jefferson recognized the potential of sesame when he raised
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it on trial plots (he called it beni or benne), but 200 years
later in the US did little to develop this culture.

In sesame seeds, unusually high oil content (about 50% of
the weight of seeds) compared with 20% of the oil in soy-
beans. Sesame vyields a fairly high yield, it has a high nutri-
tional value. Seeds of sesame are used both in baking and
cooking oil. Sesame loves warmth and is mainly adapted to
areas with a long growing season and well-drained soils. It is
believed that sesame is resistant to drought, but needs good
soil moisture. In the US, sesame features were studied in
detail in the state of Missouri, where it adapted well to local
growing conditions.

Seeds of sesame are rich in proteins, fats, carbohydrates,
fibers and other minerals and vitamins. In many cuisines of
the world, especially in the Middle East, it plays a very sig-
nificant role, as many of the dishes are completely based on
its crisp taste. Sesame seed oil is used for various purposes:
cooking, cooking salads and other industrial uses; Oil can be
used in the production of margarine, soap, pharmaceuticals,
paints and lubricants. The residues after crushing the seeds
for oil production are called oil cake, it is used as a feed for
livestock.

The global production of sesame seeds is about 5 to 6 mil-
lion tons per year, India along with China acts as the largest
producer of sesame seeds. Sesame production is mainly con-
centrated in the countries of Asia and Africa, the first five
countries from these regions occupy the largest share in total
sesame production. The production and consumption of ses-
ame is in an upward trend, especially in the last decade, and
both figures are steadily growing.

The production of sesame seeds is concentrated in several
countries, this has also led to concentrated exports. Several
major producer countries dominate the production of sesame
seeds. The main world exporters are India, China, Mexico.

A large number of countries import sesame seeds to meet
their domestic demand. Japan leads the list of world import-
ers of sesame, annually purchasing about 165,000 tons of
sesame seeds, followed by Egypt — about 86,000 tons [2].
Also, the main importing countries of sesame are South Ko-
rea, the United States, the Netherlands, Syria, Saudi Arabia,
Greece, Israel, Mexico, Germany.

Sesame seeds are the most economical and valuable agri-
cultural commodity because of its unique chemical composi-
tion. The approximate composition and quantitative content
of protein and oil were determined in the seeds of sesame
collected in 1998 and 1999. Seeds contained about 19.0-
23.5% and 46.4-52.0% of oil, protein — in the range of 34.9-
39.6% and 19.8-24.2%, respectively.

Seeds of sesame are rich in manganese, copper, and calci-
um (90 mg per tablespoon of seeds for unrefined seeds, and
only 10 mg for cleaned seeds), and also contain vitamin B1
(thiamine) and vitamin E (tocopherol). Sesame contains
powerful antioxidants, the so-called lignans, which help in
the fight against carcinogens. Sesame contains one lignan,
only inherent only to him, it is called sesamine. Also, sesame
seeds contain phytosterols, which block cholesterol. Nutri-
ents in sesame are better absorbed if it is ground or grind
before consumption.

Analysis of the composition and physico-chemical prop-
erties of sesame (Sesamum indicum L.) showed that sesame
seeds contain 5.7% moisture, 20% total proteins, 3.7% ash,
3.2% coarse fiber, 54% fat and 13, 4% of carbohydrates.
Seeds proved to be good sources of minerals.

They contain a lot of potassium (851. 35 = 3.44 mg / 100
g), as well as phosphorus (647.25 + 3.52 mg / 100 g), mag-
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nesium (579.53 = 0.42 mg / 100 g ), Calcium (415.38 + 3.14
mg /100 g) and sodium (122.50 +4.21 mg/ 100 g).

Seeds of sesame are of different colors and shades de-
pending on the variety of plants. Including, they can have
shades of brown, red, black, yellow, and more often, pale
gray or even ivory.

But basically there are three main types of sesame: brown,
black and white.

Depending on the color, sesame seeds are divided into
types [2]:

And the type is white or with a creamy shade;

Type 1l — yellow-brown or brown of various shades;

The third type is black.

White sesame seeds are exquisite food, they look like
white rice. Brown sesame seed has a softer taste, it has less
antioxidants than in black seeds. In black sesame seeds there
are more antioxidants, and they have a more intense flavor.
Black sesame has a reputation in Ayurveda and in Chinese
traditional medicine as food helping to avoid aging. Black
sesame seeds are considered to be the best for consumption,
the brown ones follow them. If you want to buy sesame
seeds inexpensively, find a large food store or cooperative
that sells black or brown sesame seeds wholesale. Buying
from wholesalers will save money.

For example, in India, one of the main exporters of sesa-
me, produce all three types (white, black and brown). Natural
white sesame is the most popular for export, it is used for
crushing and direct consumption in food, used in confection-
ery production, etc. White sesame is used in bakery, confec-
tionery, in the production of sesame products such as tahini
paste, halva and many other products Power supply. Indian
producers mainly use white sesame to produce unrefined and
filtered sesame oil, while in East and South-East Asia they
consume fried butter. In the Middle East, mostly tilm is used
in the production of tahini paste and halva. Brown sesame
seeds are also used for the production of butter, while black
sesame seeds are used for medicinal purposes, as they are
known to bring a lot of health benefits. After grinding the
sesame seeds for oil production, the by-product of the extrac-
tion (cake) is also used. Sesame seed cake has a high protein
content (45-47%), so it is used as a valuable ingredient in
poultry feed. Purified sesame seeds, which are widely used
in bakery and confectionery industry, are obtained by remov-
ing the outer shell of seeds with the help of peeling. Prepared
for sale tiles are of two types, depending on the drying meth-
od - Autodried (dried mechanically) and Sundried (dried in
the sun). More developed countries prefer Autodried sesame,
while developing countries buy Sundried type.

Black sesame seeds have a strong flavor. It is believed
that black sesame seeds have medicinal properties, since they
have a high level of antioxidants. They are used for flavoring
baking, they also produce a fragrant powder. Powder is often
used in rice dishes. The highest quality of oil is produced
from this type of sesame seed. Black sesame seeds are some-
times used as a substitute for nuts.

White sesame is often added to buns and bread, and other
baked goods, adding a crunchy texture. In powder form,
white sesame seeds are used in curry, chutney and rice sauc-
es, they have a more moderate flavor than black varieties.
Fried white seeds are usually added to sushi rolls. In China,
white is called chi mah, and in Japan it is called muki-goma.

The therapeutic properties of sesame are as follows:

- due to the high content of magnesium, prevents and
reduces blood pressure;

- eliminates gingivitis (plaque), bleeding gums, dryness in
the throat;
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- useful for infants' health.

- helps with multiple sclerosis.

- protects against kidney damage with antibiotics.

- prevents atherosclerosis due to anti-inflammatory
properties.

- reduces depression (thanks to sesame oil contained in
the oil).

- protects DNA from radiation damage;

- blocks the development of cancer cells;

- useful for skin health (seeds contain zinc).

- useful in the treatment of anemia and weakness due to
high iron content.

- to improve bone health (contains calcium);

- promotes better digestion (contains fiber);

- promotes hair growth.

- reduces stress.

- protects the liver from harmful effects (due to the
presence of acetaminophen in oil, which reduces the level of
glutathione in the liver) [5].

Whole sesame seeds are consumed in raw, boiled and
roasted, and also used for the preparation of "oriental
sweets", sweets, taffeta oil and halva, other confectionery.
Roasted seeds are sprinkled with bakery products (buns,
bagels).

At the Odessa National Academy of Food Technologies,
the Department of Technology for Storage of Grains
conducts research on determining the properties of sesame
seeds.

For a more detailed evaluation of organoleptic parame-
ters, a general profilogram of color, smell and taste of sesa-
me seeds was constructed (Fig. 1).

attractive color

ice color

niform color

uneven color

pronounced smell

harmonious smell

Figure 1. — The overall profilogram of the sample sesame sample by color, smell and taste

Based on the results of the general profilogram, it was es-
tablished that a sample of sesame seeds has an attractive,
uniform color, a harmonious smell and pronounced taste.

Thus, according to the results of the research, it has been
established that sesame seeds have a high nutritional and

biological value. Therefore, its introduction in the
formulation, in the manufacture of various products will
allow the finished products an attractive color, harmonious
taste and will enable the products to be enriched with the
necessary macro and micronutrients.
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B03M0:KHOCTH MCTIOTH30BaHHSI CeMSTH KYHKYTa IPH MPON3BOACTBE MUIIEBLIX MPOIYKTOB
JI. A. BaneBckas, JI. K. OBcsinankoBa, C. C. OpJiosa, B. B. IOpkoBckas

AnHoTanus. B craTthe npeacTaBiieH XUMITIECKHH 1 aMIHOKHCIIOTHBIH COCTaB CEMSH KYH)KYTa, a TAKKe aHAJIN3 €ro MOTPEOUTEIBCKIX CBOHCTB.

[IprBeneHb! CTAaTUCTHYECKHUE JAHHBIC CTPaH 3KCIOPTEPOB M UMIIOPTEPOB CeMsH KyHXyTa. Ilo pe3ynbraTtamM NpOBEIEHHBIX HCCIIEIOBAHUM

YCTaHOBJICHO, UTO CEMEHA KYH)KYTa HMEIOT BBICOKYIO MHUIIIEBYIO ¥ OHOJIOTHYECKYIO IEHHOCTh. [103TOMY BBE/ICHHE €0 B COCTaB PELSIITYP MPH

HPOM3BO/ICTBE PA3HBIX MHUIIEBBIX MPOIYKTOB TO3BOJUT 00OTaTHTh TOTOBBIE M3/IENHsl HEOOXOIMMBIMH MaKpO- 1 MUKPOHYTPHCHTAMH.
Kniouesvie cnosa: cemena kynoicyma, nompeoumenscKie cGoUCmaa, XUMUIeCKuLi Cocma.
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OcCo0CHHOCTH 0CTATOYHOIO AefiCTBUA PA00YUX KOHLEHTPALUI HOBOI'0
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AHHOTAamus1. B crathe NMpuBENEHB! pe3ybTaThl ONPEAEIECHNsT OCTATOYHOTO ASHCTBHS pabodell KOHIEHTpaIWK HOBOTO Iperapara
«Myx0-MOp» Ha CTEKJITHHBIX W JIEPEBSHHBIX IMOBEPXHOCTSAX. OCTaTOUHOE IEHCTBHE CYCHEH3UH SKCIIEPUMEHTAIFHOTO IpenapaTa Ha
myx Lucilia sericata Meigen, 1826, cemeiictBa Calliphoridae, HaHeceHHOTO Ha JEPEBSHHYIO IUIACTHHY MPH KCHO3UIMH 60 MHHYT,
ObUI0 Ha 6,6 % BBIIIE, B CPABHEHHUH C JEHCTBHEM Ha CTEKJITHHON MOBEPXHOCTH. [IpH 3TOM ke SKCIIO3MLUH B SKCIIEPUMEHTE Ha CTEeK-
JITHHBIX TECT-00BEKTax JeTalbHOE NeUCTBHE MHCEKTHUIIUAA UMENO MPOIODKUTENbHBIN 3 dekT 10 40 cyrok. CocTosHIE «HOKIAYH-
s dexra» Habmoganocs y 76,67—86,67 % naboparopHbix HacekoMbIX. IIpenapar Ha 60-¢ cyTku ucciaenoBanus nokasan 100 % s¢-
(PEeKTHBHOCTH OTHOCUTEIBHO JTAOOPATOPHOM KYIBTYpBl MyX MpPH 3Kcro3unuu 180 MUHYT Ha KaXIoM TecT-o0bekTe. MIHTeHC- 1 9Kc-

TeHcy(dexTuBHOCTH MpenapaTa coctapunu 100 %.

Knrouesvie cnosa: uncekmuyuovl, « Myxo-mopy», ammpakmanmol, MyCKauyp, atb@ayunepmemput, iab0pamopHas Kyiomypa myx,

cemeticmeo Calliphoridae, mecm-o6vexm.

Benenune. B HacTosiiee Bpemsi He BBI3BIBAET COMHEHUS
TOT (haKT, YTO MYXU MOTYT IPUUUHSATH OOJIBIION IKOHOMH-
4yeckuil ymep0 no BceMy MHUpPY, KOTOPBIH COCTOHUT U3 CHU-
JKEHUs KOJINYECTBA M KayeCTBa KMBOTHOBOIYECKOW MPO-
JTyKIUH, 3200JICBaHUS )KUBOTHBIX HH(EKIIMOHHBIMHU U WH-
Ba3HOHHBIMU OOJIE3HAMH, HOPYH U MOTEPH KOPMOB, JIO-
MIOJTHUTEBHBIX PAaCXO/I0B Ha NPOBEICHHUEC BETCPHUHAPHO-
CaHUTAPHBIX MeponpusTHii [1, 12].

JlocTaTo4HO IMMPOKOE ITPUMEHEHHE B dKUBOTHOBOJICTBE
TIOJTYYWJIM WHCEKTUIMIHbIE JIEKapCTBEHHBIE CPEACTBA C
aTTpakTaHTaMu [2] uist 3amuThl ¥ IPOGUIAKTHKH 370PO-
Bbs )KUBOTHBIX OT Hala/IeHHs U YKYCOB Pa3jIMYHbIX BUIOB
HACEKOMBIX. ATTPAKTaHThl — IPUPOJIHBIC UM CUHTETHYE-
CKHE BElleCTBa, JCHCTBYIONME HA PELENTOPhI U MPHBIIE-
KaloIl1e YWICHUCTOHOTHX K IIPOTHBOIIOJIOKHOMY MOJY, UC-
TOYHUKH TIUTAHUS WA CyOCTPAT It OTKIAa KK suil [3].

Kpartkuii 0630p myoamkammii mo teme. HambGomee
CHIIbHBIE U CIIENN(UUECKHE €CTh ITOJIOBBIE aTTPAKTAHTHI —
(depoMoHBI (Z-9-TpuKO3eH WM 9-IHC-TPUKO3CH U Ip.).
BwMmecre ¢ TeM, B pakTHKe JE3MHCEKIIMHU IIUPOKO MpUMe-
HSIOTCSl TIMIIEBBIE AaTTPAKTAaHTHI, KOTOpBIE Oojee J0-
CTYIIHBI, 4eM (epoMoHbl. OHaKO, IPU CPaBHEHHUH caxap-
HOW npuMaHkH, cogepxamieit 10 % JIB numerunana, 0,1
% kapOamata u npumanku (myckanyp 0,25 %) u 1 % me-
TOMHJIA TIPOTUB MYX, OKa3aJOoCh, YTO MOCHeIHIA I dek-
TUBHEE M0 CHJIE U NPOJODKUTENILHOCTH WHCEKTHUIIUAHOTO
nevicteust Ha 5—10 cyTok [4].

B Hacrosmiee Bpemst JUIsl U3TOTOBIICHUS! OTPaBJICHHBIX
NIPUMAHOK ISl MyX HCIIOJIB3YIOT IIPenapaThl U3 pa3HbIX
KJIaCCOB XMMHUYECKHX COCIMHEHHH (IepMETpHUH, LUIep-
METPHH, HUMHJIAKJIONIPUA, THAMETOKCAM M T.[.), COAepKa-
e pepomonsi [5, 6].

[Ipu 3TOM, IPMaHKK IPOTUB UMAro MyX, CO/IEp Kaliue
B CBOEM COCTaBE MOHO- WJI OMHapHBIE CMECH JIeHCTBYIO-
mux BemecTB (kapbodoc, mekamerpuH, Qochamm,
capOTHH, [IHOAPUH, LUNEPMETPUH, THAMETOKCAM, HMH-
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JAKJIONPHUA U T.7.), Pa3INYHBIX MHUIIEBBIX cMeceil (caxap-
HBI CUPOII, KPOBb, IIEUEHb, JPOFOKH, YITIEKUCIIBIA aMMO-
HUM, MACHBIE U PHIOHBIE OTXOJIBI U T.[.) ¥ IIOJOBBIX aTTPaK-
TaHTOB (Z-9-TPUKO3€H U T.J.) MPOSBISIOT BHICOKOE OCTa-
TOYHOE MHCEKTHLUIHOE AeiicTBue OT 6 cyTok A0 1,5 me-
csilla, MOATBEPXKIAIONIEECs MHOTMMH HCCIIEIOBATEISIMU
[7-9].

Ha ceromHsmHWHA [€HP IHMPOKOE WCIONB30BaHUE B
KOMIUIEKCe Mep OOpbOBI C HACEKOMBIMH B YKpanHE MOIy-
YWJIM WHCEKTULMIHBIE TpenapaTrbl Takue kKak «KBuk-
Baiit» («baitep DHBaiipomenTan», OpaHIMsg) HA OCHOBE
UMHJAKIONpUAa (MHCEKTHLUAA, KOTOPBI OTHOCHUTCS K
TpyIe XJIOPHUKOTHHUIIOBUX COeIuWHeHHi), «Arura 10
WG» («Hosapruc Duuman Xency, KWIZDA GmbH, As-
CTpHsl) Ha OCHOBE THAMETOKCaMa, TPYIIBI HEOHUKOTHHOU-
noB u «®Pnaitbaiity (OO0 «baiiep», ['epManns) Ha OCHOBE
METOMMJIA. B COCTaB 3THX WHCEKTHUIHAOB TAKXKE BXOIMT
noJoBo# pepomon myx [10].

OnHaKo, CyIIECTBEHHBIM HENOCTaTKOM 3((EeKTHBHOMN
60pBbObI ¢ HACEKOMBIMH SIBIISIETCSI OTHOCHTENIBHO ObICTpast
BBIpa0OTKa Y HUX PE3UCTEHTHOCTHU K CYIIECTBYIOIIUM HH-
CEeKTHLIUIHBIM CPEJICTBAM Ha PHIHKE.

[TosTomy, A JOCTHXKEHHST MakcHMaibHOro 3dgexra
MIPUMEHEHHUS WHCEKTOAKapaIllI0B OJHHM H3 OCHOBHBIX
CTIIOCOOOB SIBIISIETCS YEePEOBAaHUE COSAMHEHUH M3 Pa3HBIX
XMMHYECKHX TPYIIIL, WK IPOBEJCHUE POTAINH JIEKapPCTBEH-
HBIX CPEJICTB, HCXO/IS M3 MEXaHU3Ma X ACHCTBUS, a TaKKe
HCIOJIb30BaHUE HEXMMUUECKUX METOJI0B 1 Jip. [11, 12].

VYuuThiBas = BBINIEU3JIOKEHHOE, HAYYHO-TIPOU3BOJ-
ctBeHHO#l pupmoit OO0 «Bbposadapma» (Ykpauna) Obu1
paspaboTaH HOBBIM npenapar «Myxo-MOp» € IIMPOKHM
CIIEKTPOM MHCEKTHIMIHOTO JIeHCTBUS ¥ CTaOMIILHBIM IIPO-
JIOJDKMTENIBHBIM aTTPaKTUBHBIM 3(dekroM. B kauectse
aKTUBHO JIEHCTBYIOIIEr0 BEIIECTBAa IpemapaTa OBLT HC-
MOJIb30BaH anb(arunepMeTpiH, CHHTETHIECKUH HHpeT-
pou BTOPOTO MOKOJIEHHUS C BRIPA)KEHHBIM KOHTAKTHO-KH-
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IIEYHBIM MHCEKTUIMIHBIM AeiicTBHeM. B cocTtaBe mpema-
para BKIIOUCHBI TAK)KE KOMIUIEKC BELIECTB, TAKUX KaK My-
ckanyp (dpepomon camok Myx Musca domestica), BeicoKo-
OKTaHOBBIH CIIMPT, apOMAaTHU3aTOp ChIPA, 3aMEHUTENN Ca-
xapa (Ui yIyqIIeHHOTO ITOEeJaHus IPUMaHKH) 1 BBEJCHA
ropeus OuTpexc (A NPEeIOTBPALICHHUS IOSAAHNS [Ipera-
para »KHBOTHBIMH, OMAIIHEH ¥ CHHAHTPOIHON MTHIEH).
KomOuHanmss Bcex 3THX BELIECTB II03BOJMIA CO3JAaTh
YCTOHYMBBIM Ipenapar ¢ BBICOKOH 3((eKTHBHOCTHIO U
BO37IEWCTBUEM Ha HACEKOMBIX.

Leanro pa6oThI OBUIO ONPEACICHAE OCTATOYHOTO JCH-
CTBUSI MHCEKTHLMIHON aKTUBHOCTM HOBOIO IIpemapaTa
«Myxo-Mop» Ha nabopaTopHylo KynsTypy myx Lucilia
sericata cemeiicta Calliphoridae Ha pasHBIX TIOBEpPXHO-
CTSIX TECT-OOBEKTOB.

Marepuanbl M MeTOABI HccjaenoBanus. Vccnenosa-
HUS TPOBOIIIINCE B yCioBuaX Jabopatopun OO0 «Akpo
Ber JIa6», Kuesckas o6macts, Ykpanaa. Ito mabopaTopus
COBMECTHOHM YKPAaMHCKO-TOJUTAHACKOW (HUPMBI, 3aHUMAI0-
LIEHCsl HAYYHO-UCCIIE0BATEIbCKOMN AEATEIbHOCTBIO, IIPO-
BOJISIILICH KIMHUYECKHE HCIIBITAHUS U JTJaDOpaTOpHbIi aHa-
JIU3 HOBBIX BETEPUHAPHBIX IIPENapaToB ULl UX NajdbHEH-
me  peructpauud. g TecT-00BEKTOB  (OIBITHBIC

TPYIIIEI) HCHOJB30BATNCH CTEKISHHBIC M JCPEBSHHEIC
IJJACTHHBI, CBEXe 00paboTaHHBIE paboueil KOHIIEHTpa-
nMeu cycrensuu npenapara «Myxo-MOp» U TIOMEIIEHHbIS
B CIICIMAJbHBIC CaaKu. 11 KOHTPOIBHOH TPYIIIBEI — My-
CTBIE CaJIKd. B caslku ¢ ONBITHRIME TeCT-00bEeKTaMH U KOH-
TponeMm ObuTH TIOMereHsl Myxu Lucilia sericata cemeii-
crea Calliforidae (maGoparophasi Kyi1bTypa HACECKOMBIX).
Ux moxcuer nmpoBoamnu yepe3 60 MUHYT MOciie Hayana
sKcriepuMeHTa. Habmroienus 3a Bo3ieiicTBIEM Ipenapara
Ha KyJBTYpBI MyX ocymiecTBisum Ha 1, 3, 7, 14, 21, 30, 40,
50 u 60-¢ cyTku. Onpeaensuid KOJHISCTBO KHUBBIX, IIOTHO-
mmx (HEXKHUBBIX) U B COCTOSHHHM «HOKHayH-3(dekrar
(00e3nBMKECHHBIX ) HaCEKOMBIX. Ha 60-e CyTKu Bpems 3Kc-
mo3unuy OpiI0 mpozieHo 1o 180 muayT (3-X Wacos). B
KaXX/I0 TpyIIIe MCIIOIB30BANIN TPH MOBTOpa. OTpenesiin
AKCTEHCHIPPEKTUBHOCTh W WHTEHCAIPPekTHBHOCTE (JE,
N3, %) Beero B skcniepumenTe 0bU10 HCTIonb30BaHo 2700
ocobeit myx L. sericata.

Pe3yabTaThl M UX 00CyKIeHHeE.

Kak mokazanu pe3ynbTaThl HccaeaoBanuii (tabi. 1), nu-
CEKTHUIIHJ MYXO-MOp TIPOSIBIISLI CBOE JIETANIBLHOE JIeHCTBHE
Ha TecT-00beKTax B TeueHune 60 CyToK.

Tabauna 1. UHcekTunuaHas akTUBHOCTB Ipenapara «Myxo-Mop»
Ha Pa3NUYHBIX TecT-00bekTax, (M£+m)

Craryc ['pynmer
Ilepuon uccne- nabopa- KonTpomns, IlepBas onbiTHAs
JIOBaHUM, CYyTKH TOPH. (;1abop. KyIb- (cTek1. TecT-00BEKTEHI), Bropas ombrrias (aepes.
TeCT-00BEKTHI), KOJI-BO, K3.
KYJIBTYD Typa MyX), 9K3. KOJI-BO, 9K3.
i JKusrnie 30+0 1,67+0,10 3,33+0,10
e HOOTEE T Hownayn 0 24,00+0,46 24,67+0,20
ITornbmmue 0 4,33+0,40 2,00+0,15
JKusrnie 30+0 1,67+0,10 0,67+0,10
1-e Hoxnayn 0 22,33+0,96 23,67+0,20
ITornbmmue 0 6,00+0,91 4,33+0,40
JKusrnie 30+0 1,33+0,10 3,67+0,36
3-u Hoxnayn 0 24,67+0,40 22,00+0,30
ITornbmmue 0 4,00+0,46 4,33+0,56
JKusrnie 30+0 1,00+0,15 1,33+0,10
T-e Hoxnayn 0 23,33+0,41 24,00+0,61
ITornbmmue 0 5,67+0,36 4,67+0,51
JKusrnie 30+0 1,33+0,10 0,67+0,10
14-¢ Hoxnayn 0 24,33+0,25 26,00+0,15
ITornbmmue 0 4,33+0,25 3,33+0,10
JKusrie 30+0 1,33+0,25 1,00+0,15
21-e Hoxnayn 0 24,33+0,41 25,67+0,10
ITornbmmue 0 4,33+0,56 3,33+025
Kugnbie 30+0 1,33+0,10 1,00+0
30-¢ Hoxnayn 0 24,67+0,25 26,00+0,30
IToru6iwe 0 4,00+0,15 3,00+0,30
JKuBbie 3040 2,33+0,10 0,67+0,10
40-¢ Hoxnayn 0 23,33+0,20 25,33+0,10
IToru6iwe 0 4,33+0,25 4,00+0,15
Kugnbie 30+0 1,00+0,15 1,33+0,10
50-e Hoxnayn 0 25,33+0,10 24,00+0,30
IToru6iwe 0 3,67+0,10 4,67+0,20
Kugnbie 30+0 1,00+0,15 1,00+0,15
60-¢ Hoxnayn 0 24,00+0,15 23,67+0,20
IToru6ime 0 5,00+0,30 5,33+0,25
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KonnuectBo norndmmx Ha tecT-o0bekTax Myx Lucilia
sericata B mepBoii ONBITHOM TpyIIe, ObIJIO B Ipeaeiax
12,23-20 %, tipu 3TOM, HAHOOJIBIIIEE KOJINIESCTBO MIOTHOII0
B DKcrepuMeHTe B TeueHne 60 muHyT (12 Myx) gepes 24
yaca MocjIe Havaja ombITa. B rpymme, B KOTOpoid MyXu
ObuTH B 00E3IBIDKEHHOM COCTOSHHUHM WJIM «HOKIAyH-3¢-
(exra», konebanus ux rudenu cocraBwin ot 74,43 no
84,43 % c HanOoNBIINM KOJINYECTBOM 10 27 ocobei, B He-
KOTOpBIX NOBTOpax uepe3 1-e u 21-e cyTku HaOIr0IeHNI.

Bo BTOpOi1 ombITHO! rpymme (AepeBsHHbIE TECT-00b-
€KTbI) JIETATEHOCTh MyX COCTaBsiIa ot 6,67 no 17,77 %, ¢
HauOONBIIMM KOJMYECTBOM MOTHOMIMX 110 8 3K3., B TO-
BTOpe Ha 3-u u 7-e¢ cyTku noacanku. «HokmayH-3ddexT»
nposBisuics B 73,33-86,67 % mozacagHpIX 1abopaTOpHBIX
HACEKOMBIX, Tre (KaKk ¥ B MMEPBOM TpyIe), Hanbobiee
KOJMYECTBO 0COOEH B 3TOM COCTOSIHMHM JOCTHUTAJIO 10 27
9K3EMITISIPOB.

Ha nagamo ompiTa OBUTO BEISBICHO HAWOOJNBIIYIO pa3-
HUILY 110 KOJIMYECTBEHHBIM IOKa3aTeNsiM HEXKMBBIX Hace-
KOMBIX Tociie ieiicTBus nHcektuimaa. [loacaaHeix Myx B
caJikax co CTEKJISTHHBIMU TecT-00bekTaMu 06110 B 2,16 pa3
Oouibllie, YEM TeX, KOTOpble KOHTAKTUPOBAIN C MHCEKTH-
LUJIOM Ha JepeBsHHOM noBepxHocTH (14,43 u 6,67 %, co-
OTBETCTBEHHO). BMecTe ¢ TeM, B COCTOSTHNH «HOKIayH-3(]-
(hexTa» HaXOJMIOCH TIOYTH OANHAKOBOE KOJIMYECTBO J1a00-
paTopHbIX MyX B obenx rpymnmax (80,0 u 82,23 % cooTsert-
CTBEHHO).

Uepes 24 yaca B IepBOM ONBITHOM TpyMIie, KOJIUYECTBO
MOruOIINX HACEKOMBIX cocTaBmio 6,0 + 0,91 exs., uiau Ha
38,56 % Oomnbliie, B CpaBHEHHUU C TPYIIOH, TJIe HHCEKTH-
uuy ObUT UCHONB30BaH Ha JIEPEBSHHOW MOBEPXHOCTH. B
COCTOSIHUU «HOKHayH-3GdekTay 0bi10 22,33 + 0,96 3k3.
WK Ha 5,66 % HAaceKOMBIX MEHBIIIE B CagKaX CO CTEKJISH-
HBIMH TECT-00bEKTaMH, 00pabOTaHHBIMH CYCIIEH3UEH
Myxo-mopa. MHTeHcadhdexTuBHOCTh coctaBuina 74,43 u
78,90 % cOOTBETCTBEHHO.

Yepes 72 vaca (3-u CyTKH) KapTHHA MOKa3aTesiell He-
CKOJIbKO M3MeHmnach. «HoknayH-3¢dexT» Habmopmancs B
73,33 % HacekOMBIX BO BTOpOH rpymme. B atom cocros-
HHUH B NIEPBOM OMBITHOH Tpymie ObUIO 3apernCTPUPOBAHO
Ha 12,14 % OomnbIre MyX, CpPaBHUTEIHHO CO BTOPOit (24,67
+ 0,40 u 22,00 £ 0,30 k3. B MOBTOPAx, COOTBETCTBEHHO).
[Torn6mmx HacekoMbIX, HaoOopoT, Obulo Ha 8,25 %
OoJlbllie B CaJIKax C MHCEKTHIMJIOM Ha JAEPEBSHHBIX TECT-
00BEKTaX.

Hauunast ¢ 7-x 1 10 40-X CyTOK 3KCIIEPUMEHTA, MPH 0~
BTOpPAX, JICTAJbHOE JICHCTBHE MHCEKTHIMJA Ha CTEKJISH-
HBIX TIOBEPXHOCTSIX HA JIADOPATOPHBIX MyX B CaJlkax ObLIO
3ameTHO Jydnie. Cpeay HUX, HEXKHUBBIX HACEKOMBIX OBIIIO
6onbie Ha 21,41, 30,03, 30,03, 33,33 u 8,25 % nHa 7, 14,
21, 30 u 40-e cyTku HAONMIOACHUH, COOTBETCTBEHHO. [Ipn
3TOM, CpeJHee KOJIMYECTBO IOTMONIMX MyX B MEpBOU
omnbITHOW Tpynme Obiio B mpenenax 4,00 £ 0,15-5,67 +
0,36 sx3eMIuIsIpoB. Bo BTOPOIt OMBITHOM IpyTIIie HEXHUBBIX
ocobeit HacumThIBaiock ot 10,0 mo 15,57 % myx. B kax-
JIOW OIIBITHOMU TpyIIe, HAYMHAs C 7-X CYTOK, ObliIa 3aperu-
cTpupoBaHa 3P QPEKTHBHOCTh HHCEKTHIMIA, YTO COCTa-
o 18,9 u 15,57 % rubenu HaCEKOMBIX OT OOIIIETO KOJIH-
4ecTBa MyX Ipu dkcno3unuu 60 MuHyT. Xyamme pesyib-
TaTbl WHCEKTHIUIHOTO JIEHCTBHS JKCIEPUMEHTAIBHOTO
oOpasna npemapara «Myxo-Mop» okaszanuck Ha 30-e
cytku. KonmdecTBo moruOmmx ocodeid B cajkax MepBOM
rpynnsl okazanock 13,33 %, B cagkax BTOpO# rpymmsl —
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10,00 % ot 001iero KoaM4ecTsa HaCEKOMBIX.

B sToT e mepuoa, nHas KapTHHA HaOJII0JaIach B OTIBIT-
HBIX TPYIIAX CPEAN MyX, KOTOPBIE HAXOIMIINCH B COCTOS-
HUU «HOKHayH-3pdekTay (Tabdn. 1). B cagkax ¢ maCeKTH-
OUI0M Ha JepeBSHHON moBepxHOCTH ObLIO Ha 2,87, 6,86,
5,50, 5,39 u 8,57 % 06e31BMIKEHHBIX HACEKOMBIX OOJIBIIIE
Ha 7, 14, 21, 30 u 40-¢ cyTku HaAOIIOACHUI, COOTBET-
CTBEHHO, B CPaBHEHHH C CaJIKaMH C IpernapaToM Ha CTEK-
JSIHHOW ToBepxHOCTH. IIpu 3TOM, cpelHee KOJIMYECTBO
HACEKOMBIX B COCTOSIHHH «HOKAayH-3(¢dexTa» B mepBoi
OIIBITHOH Tpynme Obu1o B mpenenax 77,77-82,23 %. Bo
BTOpOH ONBITHOM rpymne ux okaszanock ot 80,0 1o 86,67
%. Bricokas 3¢ (eKTHBHOCTS HHCEKTUIMAA HaOIr01a1ach
B 9TOT MEPUOJ B TIEPBOH OMBITHOM rpynme Ha 30-¢ CyTKH,
Korza «HOKmayH-3¢(dekT» cpenn HaceKOMBIX MPHU IKCIIO-
sunuu 60 MuHYT cocTaBisut 82,23 % oT obmiero KoJmde-
CTBa TOACATHBIX MyX. DTOT IOKa3aTeNb CPEIN HACEKOMBIX
BTOpOI rpymisl 06U BeImIe Ha 14-e i 30-e cyTKH U cocTaB-
st 86,67 %. Xymiine pe3ysibTaThl HHCEKTUITHUIHOTO JACH-
CTBHUSI SKCIIEPHMEHTAIILHOrO o0paslia mpernapara okasa-
nuch Ha 7-e 1 40-e CyTKU cpelu JJabopaTOpHBIX MyX 00enx
OMBITHBIX TPYIIIL.

Ha 50-e cyTkm, mpu moBTOpax B INEpBOH OMBITHOI
rpymre, Opmio 3apermctpupoBaHo 12,23 % moruOmmx
HACEKOMBIX OT MX OOIIEeTo KOJNMYEeCTBa B caakax. Takue
mokazarenu ObuH Ha 27,24 % MeHbIIe, 9eM cpeln Hace-
KOMBIX BTOpOW OmBITHOH rpynmbl. «HokxmayH-3¢dexT»
HAOIIOAAJICSI CPE MYyX ITEPBOH ONBITHOH rpymiisl y 84,43
% cydaes, uTo ObUIO Ha 5,54 % OGounblme, 9eM B cagkax ¢
WHCEKTHIIN/IOM Ha JepEBSHHOI MOBEPXHOCTH.

Ha 60-e cyTku octaTouHOE ASHCTBHE IKCIIEPUMEHTAIIb-
Horo npenapata «Myxo-Mop» Ipu 3kcro3unuu 60 MUHYT,
okazasock Ha 6,6 % 3¢ ¢exTHBHEE BO BTOPOU OIMBITHOU
rpyIie, B KOTOpOi HaCeKOMbIE HaXOJUJIKCh B CaJIKaX C UH-
CCKTHIIUIOM Ha JEPEBSHHOW MOBEPXHOCTH. DPGHEKT ero
BosnercTBus cocraBui 17,77 % wmu 5,33 £ 0,25 3k3. mo-
rubmmx Myx. Kpome toro, 3o aerictTeue ObLI0 B 2,67 pa3a
CWIIbHEE, YeM Ha Hayajo ombITa. B mepBoil ONBITHOM
TPYIIIE JIETAIBHOCTH gocTurana a0 16,67 %, uro Op1I0 Ha
15,47 % BbIIIe UCXOMHBIX ITOKA3aTeNed MHCEKTHIIUIHOIO
JIEHCTBUS Tperapara.

B cocrosinun «HokaayH-3¢dexTa» Haxoauaocsk no 80,0
u 78,9 % nabopaTopHBIX MyX NIEPBON M BTOPOH TPYIIII, CO-
OTBETCTBEHHO, rje Ha 1,39 % Beiciwmii 3ddext Obut y mpe-
napara, HAHECEHHOTO Ha CTEKJISTHHYIO TIOBEPXHOCTb.

Crnenyer OTMETUTB, YTO B K&KJON ONBITHOH rpymme (Ha
CTCKJITHHBIX U JICPEBSIHHBIX IUIAaCTHHAX), Ha 60-e¢ cyTkm
SKCIEpUMEHTA TIpH dKcro3unuu 180 MUHYT, BO BeexX caf-
Kax ¢ TecT-o0bexTamu HaOmoaanack 100 % rubens j1abo-
PATOPHOM KYIBTYpBI MyX. JKCTEHC- U MHTEHCI(D(DEKTHB-
HocTh coctaBmiia 100 %.

IIpn noncaxuBanuu Myx Lucilia sericata B mycteie
cajiku (KOHTPOJI), U3MEHCHHUH B MX MOBEICHUH U CITyYacB
rubeny He OBUT0 0OHAPYIKEHO.

BrIBOJBI.

1. BerepunapHsIii mpenapat «Myxo-MOp» MpPOSBISIET
YCTOWYMBOE MHCEKTHUITMIHOE JEHCTBHE Ha JIaOOpaTOpHbBIE
KyabpTyphl Myx Lucilia sericata cemeiicta Calliphoridae B
TedeHue 60-TH CyTOK.

2. IIpu 3xcno3uuy npenapaTa B TeueHuu 60 MUHYT, €ro
neranbHOe AerictBue gocturano ao 20 %. [Ipu mocnemyro-
owmx 120 MHHYTaxX 3KCIO3HMIUN WHCEKTUIHIA OBUIO yCTa-
HOBJICHO THOENh BCEX HACEKOMBIX, KOHTAKTHPOBABIIUX C
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MYXO-MOpPOM, HAHCCCHHBIM Ha CTCKJIAHHBIC U JICPCBIHHBIC

TecT-00heKThl. THTEeHC- 1 9KCcTeHCI(D(DEKTUBHOCTE Tpera-
para mpu skcno3uin 180 muayT coctaBmta 100 %.
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Peculiarity of the residual effect of suspension concentration of the new insecticide “Mukho-mor” on different test-samples in
experiments on a laboratory culture flies of the family Calliphoridae

A. M. Shevchenko, R. O. Slobodian

Abstract. The article presents the results of determining the residual effect of the suspension of a new insecticide “Mukho-mor” on
glass and wooden surfaces of test-samples against laboratory flies culture of Lucilia sericata Meigen, 1826, of the family Calliphoridae.
The residual effect of the suspension of the experimental preparation on flies deposited on the wooden plate at 60 minutes exposure
was 6.6 % higher, compared with the action on the glass surface. At the same exposure on glass test-samples, the lethal effect of the
insecticide had a lasting effect of up to 40 days. The “knockdown effect” was observed in 76.67-86.67 % of laboratory insects. The
insecticide showed 100 % efficacy to the laboratory flies culture on the 60-th day of the study at an exposure of 180 minutes of each
test-samples. Intense- and extenceefficacy of insecticide “Mukho-mor” was 100 %.

Keywords: insecticides, “Mukho-Mor”, attractants, muscalur, alpha-cypermethrin, laboratory culture of flies, the family Calli-
phoridae flies, test-samples.
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