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HJIeHapHOG 3aceaaHue

REALITY OF TODAY'S SCHOOL.:
OPEN ELECTRONIC TEXTBOOK

Gurzhii A%, Kartashova L.2, Plish I.%,
YGrand PhD of Technical sciences, professor, NAES of Ukraine,
State Prize laureate Ukraine in the field of science and technology
%Grand PhD in Pedagogic sciences, professor,
Professor of the Department of Pedagogy of Preschool and Primary Education
of Mukachevo State University, kartashova@ua.fm.
®PhD in Pedagogic sciences, director of school “Lisova kazka”, Pedagogical
consultant of a private gymnasium “Apogey”, Kyiv, e-mail: apogey95@ukr.net

In recent years, in all countries of the world, the classical forms of
training and tools are in a crisis — the need for their continuous updating and
updating of their essence is formed. One of the most promising ways of
developing modern education is the use of electronic educational resources
(EER) — manuals, textbooks, directories, etc, along with traditional means.
Dynamic technological transformations have an impact on changing the
paradigm of the ratio of users to textbooks. In particular, on-line access to e-
learning materials for students is simpler than the use of traditional printed
(paper) textbooks — since some time they have an access to electronic tu-
torials and PDFs, on-line tutorials and video collections. The experience of
educational institutions in different countries, particulary in the USA,
Germany and Japan, shows that in these countries authors of commercial
publications more and more promote their textbooks without a license.
Textbook publication companies counteract this by encouraging schools to
use textbooks with applications that, for example, can be homework that
should be done on the company’s WEB site. That means that if student has
purchased a new textbook, he has to enter the registration code on the site
contained in the textbook in order to use all of applications. However, if
student receives used book, then he has to pay a fee to the publisher in order
to gain access to the WEB-site. Another practice in this industry is the
packaging of a textbook with additional materials, which can be CDs,
workbooks (notebooks), on-line codes and additional materials, which was
very criticized.We have to take into account students do not always have the
opportunity to buy these materials separately, and often disposable materials
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impede the full resale of the textbook. According to The Student PIRGS', the
typical completed textbook is used 10-15 % more than not completed —
65 % of teachers say that they rarely or never use full completed materials
in their work. The latest trend in the textbooks is “open” free textbooks that
are offered for reading on-line. Its appearance is explained by increased
attention to the availability and cost of training. At the end of the 90s, the
Massachusetts Institute of Technology initiated a movement towards the ac-
tive development and use of Open Educational Resources [1]. This institute
has published OpenCourseWare already in 2000-2001, according to PIRG,
they are 80 % more cheap than traditional textbooks.

The importance of this approach was quite quickly recognized by the
United Nations Educational, Scientific and Cultural Organization (UNESCO),
which proposed to call “open educational resources (OER) digital Educa-
tional resources (courses, textbooks, videos, tasks, etc.) that are absolutely
free for all subjects of study. They can be used in accordance with the real
interests of teachers and students, their content can be freely combined,
changed, extended or adapted to the requirements and conditions of the
educational institution” [2]. Since then, UNESCO has been actively dis-
seminating OER around the world on the basis of its own UNESCO Open
Educational Resource Platform. The search for solutions that will enable the
creation of competitive innovative textbooks, the introduction of which will
improve and assist the effective delivery of learning material to the student,
without the need for additional material costs, focuses on the possibility of
using Web-technologies in the development of open electronic educational
resources (OEER). The urgency of the development of OEER as an
electronic textbook of the new generation in Ukraine is conditioned by the
need to provide educational resources and increase the requirements for the
quality of education. That, in turn, explains the expansion of pedagogical
innovation, which needs the content, forms, methods and means of orga-
nizing the educational process to be modernized.

The methodological and theoretical foundations for the creation of
OEER were the results of scientific searches of ukrainian researchers V. Bykov,
R. Gurevich, A. Gurzhiy, Y. Zhuk, V. Kukharenko, V. Lapinsky, V. Oliy-
nyk, S. Semerikov, O. Spivakovsky, O. Spirina, P. Stefanenko, 1. Teplitskiy
and others. According to these researches its development and use, accor-
ding to didactic tasks, allows to carry out and/or support: preservation of
educational information objects, interaction of participants in the educa-
tional process, object-image reflection of information objects (in audial,
visual or audiovisual form), typical and control external devices and special
devices (computer-oriented teaching tools) that make up the laboratory
systems and more. To enhance the didactic effectiveness of the use of
OEER, it can be used in integration (synchronously or asynchronously) with
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other teaching materials (for example, methodological recommendations),
forming integrated software and methodical complexes.

By the methodological foundations of the creation of OEER we
have defined the basic provisions, which mean the following [4; 5]:
Electronic educational resource means educational, scientific, informatio-
nal, reference materials and tools developed in electronic form and pre-
sented on media of any type or placed on computer networks, which are
reproduced using electronic digital means and necessary for Effective or-
ganization of the educational process, in part, which concerns its filling with
qualitative educational and methodological materials; An electronic text-
book, as an electronic educational resource, is an integral part of the edu-
cational process, has a teaching and methodological purpose and is used to
provide educational activities of an educational institution and is considered as
one of the main elements of the informational and educational environment.

Concept design of OEER is based on individually oriented, dif-
ferentiated and integrative approaches in education and didactic principles
(regularity, consistency, availability, differential approach, science) as well
as the principles of adaptability to the individual needs of each student,
handling (teacher’s ability to correct the training process on any stage),
interactivity (communication between subjects of the educational process),
optimality (combination of individual and group work; support of psy-
chological comfort of students while working process, etc.) [3-5].

The main idea of the concept was understanding of the leading role
of ICT, WEB-technologies, in the organization of the educational process,
the use of which opens up broad prospects for the formation of basic and
professional knowledge of students, opens creative potential of students and
teachers according to their requests and abilities. The explanation of the
methodology of OEER creation was based on the provisions of the “Na-
tional Strategy for the Development of Education in Ukraine until 2021”,
“Concepts of the Development of Ukraine's Education for the Period 2015-
20257, in which the provision of appropriate education quality is proposed
through the introduction of an ICT educational process, modern textbooks
and real books for professional theoretical training, etc.

The purpose of such textbooks is to modernize the content of
education, to ensure equal access for the participants of the educational
process to quality educational and methodological materials, regardless of
their place of residence and of education, satisfaction of individual educa-
tional students and increase of the autonomy of their educational and cog-
nitive activity.

An example of this resource is “An electronic textbook for the Uk-
rainian language. 6 form” (Fig. 1), which is built on the basis of an inte-
grated presentation of the content of the subject that corresponds to the
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curriculum and contains a flexible content management system (cross re-
ferences, hyperlinks to external and internal objects, etc.), built-in internal
navigation system, graphical management and use of external depositaries,
hypermedia system, moving elements, drop-down panels (for example,
content menu), scalability, the ability to create electronic bookmarks, key-
word or phrase searches, providing page-by-page access to the material,

ease of navigation and much more.

The development of OEER complies with the general requi-
rements: compliance with the subject’s program; observance of the current
sanitary norms and ergonomic, programmatic and technical requirements.
Tools: WEB-oriented software tools (CMS Joomla 2.5 (Open Source) sys-
tem), which are based on the organization of interaction between teacher
and students, can be used in organization of distance and full-time studying
and provide realization of personally oriented, individual and differentiated
approaches by integrative functions.

£ 109 DOMHON TINS5 PDANOW ] Mok

Fig. 1. Open electronic resource “An electronic textbook
for the Ukrainian language. 6 form” (http://ualan-6.ues.by/)

Innovative methodology for the creation of OEER is a step-by-step
logically constructed procedure: the formation of information content
(selection of content and additional information, adjustment and layout of
the material (according to the curriculum), technical implementation (jus-
tification and selection of software and WEB-technologies (systems and
platforms ), which can be used as a toolkit; design of a template textbook,
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the choice of visualization tools) and the implementation and evaluation of
the performed work.

Advantages of these OEER: free (technically and legally) access
for all participants of the educational process to content; use of foreign
depositories (WEB-depository) and internal repositories — which reduces
the load on the server platform of a single textbook, and therefore provides
a data transfer rate; Animation of illustrative material — which allows to
demonstrate different processes that can not be shown when using tra-
ditional teaching methods; possibility to choose the level of study of the
topic (differentiation of studying) through the use of cross-references and
hyperlinks; Dynamism and openness — the ability to supplement and modify
text or illustrative material; it is possible to use such educational technology
as a problematic presentation of lectures, heuristic method of practical
lessons, laboratory work, problem-oriented business and role-playing games
that shows the possible future professional preferences of students by mo-
deling different professional situations; the strategy of educational inte-
raction where teacher is not only a carrier and transmitter of scientific
information, but also is the organizer of the learning process of the students,
he not only builds the content of the discipline, but also designs studying
according to the curriculum, using the properties of linking hypermedia
content of the textbook. Social significance of OEER is in development of
innovative methodology of the creation of electronic textbooks, which is
based on the WEB-technologies, which has a clear focus on an innovative
upgrade of the textbook production system in Ukraine. Use of the developed
with modern requirements electronic books, as open educational resources,
helps to provide educational tools in schools.

The scientific novelty of the work is that the innovative method of
creating textbooks on the basis of WEB-technologies has been further
developed. The practical significance of the results is the analysis of soft-
ware, which are designed to develop ESM, and explanation of the use of
WEB-technologies (CMS Joomla 2.5 (Open Source)) for creation of inno-
vative electronic book, which are based on the cooperation between tea-
chers and students, and are used for different organizational Forms of study:
full-time, part-time, out-of-school and distance learning.

It should be noted that the use of textbooks of the described format
in the educational process ensures the implementation of personally orien-
ted, individual and differentiated approaches. The end user receives a
simple to use tutorial interface that does not require additional training and
which includes all the features of the modern WEB-resource: hypermedia
system, moving elements, drop-down panels (for example, content menu),
scalability, the ability to create electronic bookmarks, search for Key word
or phrase, page access to material, easy navigation, and more (Fig. 2-5).
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Fig. 2. Functional features of open e-learning resource

The main task of the electronic textbook “Electronic Textbook on
Ukrainian Language. Form 6” was the formation of deep and solid know-
ledge of discipline for students. The content of the training material pro-
vides for students necessary knowledge and skills provided by the program.

The textbook is developed on the basis of CMS Joomla 2.5 and can
function as an independent WEB-resource, as well as in the electronic li-
brary. It can be placed at a random Internet address, thereby creating a
cloud of platforms with other textbooks. The end user can access the text-
book platform both from the main site and by entering its own address.

The result of the work on innovative textbooks is the goal ac-
hievement — to create a template of OEER based on scientifically grounded
innovative method of creating electronic textbooks of the new generation,
which involves the use of WEB-technologies — freely distributed IT tools,
which allows the textbook to provide next qualities: openness , accessibility,
ease of use, adaptability to various operating systems and devices, pos-
sibility to organize distance learning; dynamism and so on. An advanced
and proven effective WEB-technology for designing electronic textbooks is
innovative. One of the significant achievements can be considered as the

8



PROCEEDINGS OF XIl INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL
introduction of didactic-psychological decisions, which ensure the adap-
tation of the electronic textbook to the personal qualities of each student.
Organizational and methodological approaches to the creation of the OEER
create the preconditions for the formation of the informational and edu-
cational environment of the educational institution, in the future — e-systems

(e-platforms) of the OEER for the system of education of the country.
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Fig. 3. Functional features of open e-learning resource

v

Prgomn L | s b R - e —
Pyusorset, ey iitocs O Wee, RORDE AN SO NOCAMPRITE WBANG  pupelieOoned  mpOae G
NEAIRANANA oAbl eprartn o
. § Bienie e e e i Ao debe et § L e —
I P NEPErAAME NPESENTALLIO
yenap
Tt
L

L R T )
Dot papOn 1A MAMME Mt YoD M
A0 = yeateey rOMDEN

Mew Vepana

Fig. 4. Functional features of open e-learning resource

Considering a sample, the textbook reproduced in the figures, it
should be noted that it corresponds to the Regulation “About Electronic
Educational Resources”, approved by the Order of the Ministry of Edu-
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cation and Science, Youth and Sports of Ukraine dated 10.1.2012 Ne 1060.
The contents of the textbook reveals theoretical and practical issues of the
curriculum on the subject. It is oriented on modern forms of education,
provides compatibility with traditional teaching materials, fully complies
with the normative documents that regulate the content of education.
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Fig. 5. Functional features of open e-learning resource
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KBAHTOBASI KAPTUHA MHUPA

Ipeticepman JI. M.
Hspaunvcras Hesagucumas Akademust pazgumus HayKu.
Moanusep 24 xe. 7, Puwjon e Lluon, men. 054 590 4005, e-mail: preiglev@gmail.com

B pasHele BpeMeHa, B 3aBHCHMOCTH OT YPOBHS 3HAHUHM NaHHOH
STIIOXH, CO3JABAIIUCH PA3IHMIHBIC KAPTHHBI MUPO3IaHMUS.

JlpeBHUE MBICIUTEIH, PUCYS KapTHHY MHpa, CIUTAIH, YTO HaOIIF0-
JCHUS] WDTFO30PHBI M HE OTPAXKAIOT JEHCTBUTEIBHOCTD, T.K. BUAUMOE — HE
€CTh JIEeUCTBUTENbHOE. DTO, M0 UX MHEHHIO, CBA3aHO C TEM, YTO OpraHbl
BOCIIPUATHUS M MEHSIOIIeeCs] BHyTpEHHee MaTepualbHOE COJAEpIKaHHEe Be-
e MCKaXKar0T UX CyIIHOCTh. Co3/1aHHAs UMH yMO3pUTEJIbHAS KapTHHA MHPA,
HAIe/as OTpAKEHNUE B HATYPGHHIOCO(PHH, XOTS 4acTO OKYThIBAIaCh MU(O-
JIOTHEH M MHCTHKOM, OKa3ajach, TEM HE MeHee, JOCTaTOYHO OJM3KOH K co-
BpEMEHHBIM MPE/ICTABICHUSIM.

Bwmecte ¢ Tem, u3-3a HEOJHO3HAYHOCTH JIOTHYECKOTO MBIIIUICHUS,
CITy’KaIllero eIUHCTBEHHBIM KPUTEPHEM HCTHHHOCTH YMO3PHUTEIBHBIX TEO-
pHUii, OHH HE MOTJIH HCIOJB30BATHCH IS PEUICHHUS MPAKTUYCCKHUX 3alad,
KOTOPBIE OKa3aJIICh BOCTPEOOBAHHBIMU C Pa3BUTHEM TOBAPO-ICHEIKHBIX OT-
HOIICHUH W TPOMBIIIICHHOTO TPOM3BOJICTBA. JTO IMPHUBEJO K TOMY, YTO yde-
HBIE MMO3JTHETO CPETHEBEKOBRSI OTBEPTIIM YMO3PUTEIbHBIE METO B! HATYPH-
J0co(GuH M B OCHOBY 3aMEHHUBIIIETO €€ €CTECTBO3HAHMUS IOJOXKIIN HaOIIro0-
JEHUSI W DKCIIEPUMEHT, a B KaueCTBE KPUTEpHUsS HCTHHBI CTAIH paccMmar-
pHYBaTh MPAKTHKY.

CornacHo cO3/IlaHHOW MMM MEXaHHMYECKOH KapTHUHBI MHpa BCE SB-
nenus [Ipupoapl paccMaTpuBaIMCh KaK PE3yJIbTaT OTHOCUTENBHOTO JKECTKO
JETEPMUHUPOBAHHOTO JBMXEHUS MaTE€PUANBHBIX TE€JI U HX CTPKYTYPHBIX
JJIEMEHTOB B a0COIFOTHOM MPOCTPAHCTBE M BPEMEHHU.

BrnocnenctBun yyeHble OTKPBUIN PAJl SIBJICHUH, KOTOpbIE HE yKJja-
JIBIBAJIUCh B MEXaHMYECKYIO KapTUHY. B pe3ynbTare BO3HHKIIA HOBasl, DJIEKT-
puueckas KapTuHa Muposfanus. B Heit Mup, oqHako, mo-npexxHeMy paccMmar-
PHUBAJICS C TOYKHU 3PCHUS KOHIICTIIUYU JICTCPMUHI3MA ¥ (PYHKIUOHUPOBAHHUS
CaMOJIBUXKYIIECHCS MaTEpUH.

CuTyaryisi I3MEHWIACH JIUIIG B HaJaje MPOIIIOro CTOJISTHS, KoTaa
HayKa CTaja MPOHMKATh BIIyOb MaTepwH M Jalu KocMmoca. B pesymbprare
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BBISICHWIJIOCH, YTO 3aKOHOMEPHOCTH MHUKPOMHpA HE COBIAJAIOT C CUUTAB-
IIUMUCS KJIacCUYeCKUMU 3akoHamHu. Kpome Toro okasanock, 4TO 3aKOHO-
MEPHOCTH MHUKPOMHpA HE BCErJa COTJacyloTcs CO 3IpaBbIM CMBICIOM, Je-
JKaIllUM B OCHOBE YIPOIIEHHOI'O KJIACCUYECKOr0 Moaxona. JelcTBuTeNnbHoO,
HETIOCPEe/ICTBEHHBIC HAOMIOCHNUS, B TIOJTHOM COOTBETCTBHH CO 3/IPABBIM CMBIC-
JIOM, CBHIETEIBCTBYIOT O TOM, YTO B OKPY’KAaroIleM MHpeE JF000i 00BEeKT
XapaKTePU3yeTCs HEMPEPHIBHO H3MCHSIOMMMHUCS (DU3HUCCKUMH BEJINYH-

HaMH U HAXOAUTCS B JAHHBIN MOMEHT B ONPEJIEJIEHHOM COCTOSIHHH.

Huaue BenyT ce0s MUKPOOOBEKTH. B OT/IMYKME OT KIACCHYECKHX
UX COCTOSIHHSI OITHCHIBACTCS PSIIOM TUCKPETHBIX (KBAHTOBAHHBIX) (hH3muec-
KHUX BCJIMYHH, KOTOPBIC BO3HHMKAIOT B Tpoliecce KBaHTOBaHUS. OOBEKTHI, KO-
TOPBIC OMKCHIBAIOTCS TUCKPETHBIM PSIIOM (PU3UUCCKUX BEJIUYUH, CTAJU Ha-
3bIBATHCSl KBAHTOBBIMH.

KBaHTOBaHHE COCTOSHUI OOBEKTOB BCET/Ia MPHUBOAWUT K HEOIpe-
JIEJIEHHOCTSIM. DTO 3HAYUT, YTO COCTOSIHUSI KBAHTOBBIX YacTHIl, B Hapy-
LIEHHE KJIACCUYECKHUX MPEACTABICHUN U 34paBOrO CMbICIA, HAXOAATCA, KaK
MIPaBUJIO, B COCTOSTHUU HEONpPeENEIEeHHOCTH. KBaHTOBaHHBIE COCTOSIHUSL MaKpO-
00BEKTOB HACTONBKO ONU3KH APYT K IPYTY, YTO OHH CIUBAIOTCS U BOCIIPH-
HHUMAIOTCS B CPEIHEM, KaK HEIpepbIBHbIE U Olpe/esieHHble. Jpyrumu cio-
BaMH, KBaHTOBbIE OOBEKTHI BCETJa HAXOMATCS OJHOBPEMEHHO B Pa3HBIX, B
TOM YHCJIE B3aMMOUCKITIOYAOIIHNX, COCTOSHUSAX. OTHUM M3 TPOSIBICHHNA 3TOTO
(dakTa SBISETCS KOPIYCKYJISAPHO-BOJIHOBOW Jyalu3M MHKPOUYACTHII, KOTO-
pblii JIEXKUT B OCHOBE BOJIHOBOTrO ypaBHeHus [llpenunrepa. U3 storo ypas-
HEHHs, B YaCTHOCTH, CJIEIyeT, YTO, €CIH (QYHKIUHU i, — 3TO €r0 pelIeHus,
ONpeleNsIomue i-e coCTOAHUA OObEeKTa B JAaHHBI MOMEHT BpPEeMEHH, TO

n
nr0Gble CYNEPIIO3HIHMH STUX QYHKIMIL Y = D \J; TaKxKe SBISHOTCS €ro pe-
i

INCHUAMH U ONPCACTIAIOT MHOXKECTBO JTFOOBIX JAPYIrux BCCBO3MOXKHBIX CO-
CTOSIHUI 00BEKTa B TOT K€ MOMEHT BpeMeHH. [ MLTIOCTpaluy CKa3aH-
HOT'O PacCMOTPUM CJIEAYIOIIUN MBICTICHHBIN SKCIIEPUMEHT.

[lycTb B HEMpo3payHOM AJIsl YaCTUL Pa3IMYHON MPUPOJBI HKpaHe,
KOTOPBI MBI OOMOapAupyeM STHMH YaCTULAMH, HPOJEIAHBI JBE IICIH,
Yyepe3 KOTOPBIC YaCTHIIBI MOTYT CBOOOIHO MPOXOIUTh. Pacmpenenenue yac-
THULI, TIPOIIEIINE Yepe3 MeNd, GUKCUPYIOTCS C TIOMOIIBIO JETEKTOpa — JIo-
BYIIKH. PaCCMOTpI/IM CHa4vaJila KJIaCCUYECKHUC YacCTHIIbl, KOPITYCKYJIbI, Ha-
IIpUMeEp, IyJeMeTHbIe IyJad. [Ipu 3aKpbITUN OAHON U3 LIENEH BEPOSITHOCTH
pacnpenenenus myiab N; u N, nogumnsrores sakony I'aycca. Ecam xe or-
KPBITHI 00€ IIeN My NPOXOJAT MO0 Yepe3 OJHY ek, JIN0o uepes3 aApy-
ryto, u BepostHocth Nip MX pacnpenesneHus Oyaer paBHa CyMMe BEpOST-
nocreit N; u Ny, Tak kak meificTBrE IBYX IIENEH CKIIAABIBAETCS U3 JEHCTBUS
Ka)KJOM LIeNI B OTIAEIbHOCTH.
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3aMeHNM Temeph ITyJTH KBAaHTOBBIMH YacTHUIIAMH (OTOHAMH, H3ITY-
YaeMBIMH TOUCYHBIM HCTOYHHKOM CBETA, HJIH 3JICKTPOHAMHU, KOTOPBIMH 00-
CTPEHBAIOT 3KpaH U3 ANMEKTPOHHON mymkd. [Ipr 06emx OTKPHITHIX MIETSX
KaK/1asl 9acTHUIa, eCITH OBl OHa SBILUTACH KIIACCHIECKOH KOPIYCKYJIOH, JOJDKHA
MIPOXOJMTH MO0 Yepe3 NepBylo, JMOO uepe3 BTopylo menb. OnHako, B
JNeHCTBUTEIFHOCTH, (DOTOHBI M SJCKTPOHBI, KaK KBAHTOBBIC YACTHIIBI, SIB-
JISIOTCSI OMHOBPEMEHHO TaKke M BOHaAMU. [loaToMy Kaxkias gacTuma, HoJ-
XOJIMT OJHOBPEMEHHO K O0OCUM IIENISIM B BHJIC IBYX BTOPUYHBIX KOTCPEHT-
HBIX BOJIH, HCTOYHHKAMHU KOTOPBIX SIBIISIOTCS TOYKH (DPOHTA OTHOU W TOU
xe chepraeckoil BOTHEBI. B pe3ynbraTe, HakIagpIBasCh APYT HA Apyra, OHH,
3a CYeT Pa3HOCTH XO7a, Jal0T Ha YKpaHEe HHIUKATOpa UHTEP(HEPECHIIHOHHYIO
KapTUHY. DTO MOATBEPKIAAETCS HE TOJIBKO JIOTHYECKUM aHAIU30M MBICIICH-
HOTO HKCIIEPUMEHTA, HO U pEaIbHBIMHU ONBITHBIMH JaHHBIMH.

IIpocnenum 3a ee IBMKEHHEM KaKIOW YaCTHIIBI B PEabHOM JKC-
nepuMenTe. Bu3yanbHO MPOXOKACHUE YaCTUIIBI Yepe3 JaHHYIO IIETb MOXHO
3auKCHpOBaTH B BUJE BCIBIIIKK CBETa y IIEIH. B pe3ympTare 3TOrO BHI-
SICHSICTCS YOMBHUTENbHAS Bemlb. OKa3pIBacTCA, 9YTO, KOT/Ia MEI “HaOmomaem”
3a YaCTHIIAMH, Kak[asi U3 HUX MPOXOIHUT JIHOO Yepe3 OJHY INeb, THOO ye-
pe3 apyryto. boriee Toro, pacmpeneneHHe YacTHI[ MOJy4aeTCss TaKUM Ke,
KaK B OKCIICPUMEHTE C ITyJISIMH.

DT0 00BACHSETCS TEM, YTO CBOOOJHAS KBAHTOBAS YACTHIA TOX-
JIeCTBEHHa MOHOXPOMATHYECKOH BOJHE, KOTOpas, KaK H3BECTHO, pacipe-
JlelieHa BO BCEM MPOCTpaHCTBe-BpeMeHH (BoiHa ae bpoiinst). Kak Boina,
OHAa B ATOM Cjy4yae OJHOBPEMEHHO MPOXOIUT yepe3 oOe menu. Ecau ke
YacTULa B3aUMOJEHCTBYET C OKpY’Karolle cpeoil, B T.4., €CIM Mbl CMOT-
PHUM Ha Hee, OHa MPOSBIET cels1, KaKk KOPITyCKYyJa, M OKa3hIBACTCS TaM, T
MBI OKHaeM ee “yBuaets” [1].

Takum 00pa3om, U3BECTHOE YTBEPIKICHHE, COTTIACHO KOTOPOMY peajlb-
Hasl ICHCTBUTEIIFHOCTh CYNIECTBYeT O0BEKTHBHO, HE3aBUCUMO OT HAOIIOAA-
TeNs, ¢ TOYKH 3pEHHS KBAaHTOBOW TEOpHH, ABIsAeTCA ommnOo4YHBIM. Haobo-
pOT, Bce B MHpPE CBSI3aHO M OMPEACISETCS ITOH CBA3BIO, B3aUMOJEHCT-
BHSIMU, HaOmomarelsiMiA. ECITi KakuM-TO 00pa3oM, BBIKIFOYHUTH BCE B3aUMO-
JICHCTBUS, TO BMECTE C HUIMH HCUYEC3HET U CaM MHP.

CMemmBaHuE COCTOSIHUM, BO3HHMKAIOIIEE B MPOIECCEe B3aUMOJICH-
CTBUS YACTHII C BHEIIHEH Cpeloil, MPUBOAMUT K YCPEIHCHHUIO XapaKTEpH-
3YIOMIMX UX (U3MYECKUX BEIUYUH, U YaCTHUIIBI, B CPEIHEM, OKa3bIBAIOTCS B
OTIPEJICIICHHOM COCTOSTHUY, TIPUHUMAs HETPEPBIBHBIN PsI 3HAYCHHHA TpU
Iepexo/ie U3 OJHOTO COCTOSIHUS B APyroe. DTOT Mpollecc Ha3blBaeTcs Je-
KOT€pEHIUEH.

JpyruM mpuMepoM KBaHTOBOW KapTHHBI SIBJISIETCS KBaHTOBas 3a-
MIyTaHHOCTb. JTO KBAaHTOBO-MEXaHHUYECKOE SIBJIEHHE, 3aKJII0Yarouieecsl B
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TOM, YTO COCTOSIHHSA JIBYX WJIM HECKOJIBKHX OIMHAKOBBIX OOBEKTOB, NMEIO-
IIAX OJMHAKOBOE MTPOMCXOXKICHUE, OKA3bIBAIOTCS B3aNMO3aBUCHMBIMH. JTO
3HAYMUT, YTO OHHM MO TOMY WJIM MHOMY INapaMeTpy AOIOJHSIOT APYT ApYyra,
IIPUYEM BCSI COBOKYITHOCTH 3aIlyTaHHBIX YacTHIl BeleT ceds, Kak OJHa
OeccTpykTypHasi yacTuia. Tak, HapuMep, YacTHIBI M aHTUYaCTUIIbI, UMEIO-
M€ OAMHAKOBOE IPOMCXOXKACHHE, SBISIFOTCS 3aIlyTaHHBIMH YacTHIAMH.
Oro mposiBisieTcst ¢ OOJBLION HATJISIHOCTBIO NMPH UX aHHUTHISLUH, B pe-
3yNIbTaTe KOTOPOH BMECTO ABYX NOMONHSIOMINX JIPYT APyTa YacTHI[ BO3HH-
KaeT OJWH WM JBa OeccTpyKTypHbIX (orona. Jpyroit npumep. Ilapa
3amyTaHHBIX ()OTOHOB. Ecii cnmpanbHOCTh OJHOTO M3 HUX IOJOXKUTEIbHA
(Ipoexiust ciMHa HAMpaBlieHa MO ABMXKEHUIO), TO CIIHPATbHOCTh IPYrOro —
00s13aTeNbHO OyIEeT OTPUIATENBHON WM Hao00pOT. DTO, B YaCTHOCTH, O3HA-
YaeT, YTO, €CJIM Pa3AeiauTh (OTOH (WM APYIYIO YacTHUIly) Ha JIBE PaBHbIC
YacTH, TO JOYEPHHE (POTOHBI OKa3bIBAIOTCS 3aIlyTaHHBIMHU. [l0 M3MEpeHHs
HEHM3BECTHO, KakoW (OTOH MMEET IMOJOKUTEIbHYI0, a Kakoi — OTpHuIa-
TEJIHYIO CNUPAIBHOCTh. HO, eciim ompenenuTs W3MEPEHUSIMH CIHPATh-
HOCTb OJJTHOI'O M3 HUX, TO CIIUPAJIBHOCTDb APYTOT0 OKAXKXETCA MPOTUBOIIOJIOK-
HoW. Ecnu MBI M3MeHMM COCTOsIHHE OFHOTO ()OTOHA, TO 3TO HEM3OEKHO
MOBJIEYET 32 COO0I0 COOTBETCTBYIOIIEE OJHOBPEMEHHOE U3MEHEHHE COCTOSI-
HUSI ApYyroro (oToHa. DTO HE SBJISETCA HAPYIICHHEM TEOPHH OTHOCHTENb-
HOCTH, TaK KaK M3MEHEHHUE COCTOSHHUS JPyroro GoToHa MPOHMCXOIUT HE 32
CYeT B3aMMOAEHCTBUS WM Mepenadydl MHPOPMAIMK OT OAHOTO (OTOHA K
JIpYroMy, a B CHJIy MX HEpa3pyLIMMOH LEJIOCTHOCTU. Jpyrumu cioBamy,
3aIlyTaHHBIC YaCTHIBI — 3TO HE pa3HbIE YACTHUIIBI, & aOCOIIOTHBIM 00pa3oM
CBS3aHHBIE MEXIYy CO0ONH KOMIIEHCHPYIOIIHE APYT Apyra pasHOBHAHOCTH
OJTHOI M TOM k€ YacCTHUIIBI HE3aBUCHMO OT TOTO, KaK JJaJIeKO OHH Pa3HECEHBI
B IIPOCTPAHCTBE 3a Mpeneibl UX B3auMoeHcTBus. [2]. DTO sSBIEHHE HA3bI-
BaeTCsl KBAaHTOBOW Tejenopranueil. B mocnenHee Bpemst U3pamIbCKHUE yde-
HbIC YCTAHOBHWJIM, YTO 3allyTAHHBIMH MOT'YT OKa3aTbCA 4YaCTUIIBI, Pa3HCCCH-
HBIE HE TOJIBKO B IPOCTPAHCTBE, HO M BO BpeMEHH. J{pyrumu cioBamu, yac-
TUIA, POAUBIIASCA B IPOLUIOM M YX€ JTaBHO HE CYIIECTBYIOIIAS, MOXET
OKa3aThCs 3aIlyTaHHOH C YacTUIIEH, CyNIECTBYIOIICH B HACTOSIIEE BPEMSL..

KBanToBas Tenmemoprarus B mpefenax 3eMIM HE MMEeT 0co0oro
CMBICIIa, HO JUISl CBSA3U C JAJIEKUMH MHUpaMH OHa MorJia Obl oKa3aThkcsi Oec-
neHHoi. OnHaKko, HE00X0UMO, 4TOOBI a0OHEHTHI MPEABAPUTENHHO COTIIa-
coBaiu CBOM jeiicTBUs. OHM JIOJDKHBI JOTOBOPUTCS O BPEMEHH IEpeaayH,
100 00 YCJIOBHOM CHMI'HAJIE, O3HAYAIOIIUM HAYallo Iepeaydu, O KOJUPOBKe
coobmennii ¥ T.4. HeoOXoawmmo Takke CHadajga T/E-TO CO37aTh 3aIly-
TaHHBIE Hapbl, U Kak-TO IepeciaTb MX a0OHEHTaM. A JUIs 3TOTO, Kpome
KaHalla KBAaHTOBOHM TEJIENOPTaluy, HEOOXOANMO TAaK)Ke HCIIOIb30BaTh OOBIU-
HBII (PM3MYECKUI KaHaJl CBSI3U. DTO JIeJIaeT KBAHTOBYIO TEJICTIOPTALMIO Oec-
MEePCIIEKTUBHOM.
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3aIyTaHHOCTD COCTOSIHUH JIS)KUT B OCHOBE MJIEH KBAaHTOBOTO KOM-
nbtotepa [3]. JIroOoil 3neMeHT mpoleccopa KJIaCCHYECKOrO KOMIBIOTEpa
(TpaH3UCTOP) MOKET B JAHHBIH MOMEHT HAaXOIUTHCS B OJHOM COCTOSHHH,
IO’TOMY OH CYMTAeT IIOCIEAOBATENbHO, T.€. MepeOupaeT Bce BO3MOMKHBIE
BapHaHTHl W BHIOMPACT HyKHBIH. JTO HE TOMUTCS I MCCIECAOBAHUS MHOTO-
YaCTHYHBIX OOBEKTOB. DJIEMEHT KBAHTOBOTO KOMIBIOTEPA — 3TO KBAHTOBBIN
00BEKT, KOTOPBIA 3aITyThIBACTCA C OIPOMHBIM UYHCIOM CUHTAaEMBIX OOBEK-
T0B. OH OJIHOBPEMEHHO MOKET COCYMTATh OTPOMHOE 4uciI0 yacThil (2Y),
rae K — uncno kyouros. C10%HOCTE B TOM, 4TOOBI NPH TIOCTPOEHUH KBaH-
TOBOTO KOMITBIOTEPA M30JIMPOBATH €r0 OT B3aHMMOJCHCTBHH M HCKIIOYUTH
JIGKOTePEHIINIO. 3aIyTaHHOCTh M KBAaHTOBAs CYNEPIIO3HILHS TO3BOJISIIOT TaK¥Ke
HAJIS)KHO 3aIUTHTH OT MPOUYTEHUS T00YI0 3aKOJMPOBAHHYIO HH(POPMAIIHIO,
TaK Kak NPH BCSKOHM IONBITKE €€ MpOouYTeHUs MH(opMauus HeMeaJIeHHO
paspymraeTcs.

B peanpHOM MUpe Bce CHCTEMBI B TOW WIJIM MHOW CTETICHH CBS3aHbI
MEXAy co00i. DTO pacHmyThIBaeT (CMENIMBACT) UX M MPUIACT KaXkJOH CHC-
TEME OMNPEAEJICHHOCTh U COOTBETCTBYIOUIYI0 WHIWUBHIYAJIBHOCTH, JIEJIACT
HaOII0aeMblil HAMH MUP Pa3HOOOPa3HBIM U MHTEPECHBIM. B Oomnbieii cte-
TICHN CYNEPIIO3UIMHU W 3aIlyTaHHOCTh COCTOSIHWI NMPHUCYTCTBYIOT B MHKPO-
MHpe, HEeIOCTYyNmHOM i HaOmojneHuid. Hamm mpeacraBieHus o0 3ToM
MHpPE YHCTO YMO3pHUTEIbHBIE. AGCOTIOTHOE OOJIBIIMHCTBO JIFOACH MEepeHo-
CAT HAa MUKPOMUP NPUBBIYHBIC MPCACTABICHUA U3 MaKpOMUpaA, IIO3TOMY OH
KaXETCA UM TapaJOoKCaJIbHbIM, IMOJHBIM 9yJI€C.

Jlureparypa

1. Ipeiirepman JI. Kypc coBpemennoit ¢usuku / JI. Ilpeirepman,
M. bpyk. — Mocksa : IJEHAH/I, 2016. - 1119 c.

2. bapratun W. B. 3anyraHHbIe KBaHTOBBIE COCTOSIHUSI aTOMHBIX
cucrem / U. B. Bapratun, b. A. I'pumanun, B. 5. 3agkos / Yenexu ¢usu-
4yeckux Hayk. — Mocksa, 2001. — Ne 6. — T. 171. — 106 c.

3. Bayime K. A. KBaHTOBBIE KOMITBIOTEPHI U KBAaHTOBBIE BBIUMC-
nenus / K. A. Banues // YOH. — Mocksa, 2005. — T. 175. — C. 3-39.

15



PROCEEDINGS OF XIl INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

CeKuusi npo6J/ieM KMOEepHEeTUKHU
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CaxapHblii 1rabeT 3aHUMAaeT OHO U3 MEPBEIX MECT CpPEAH MPUIHH
3a00JIeBa€MOCTH M CMEPTHOCTH BO BceM Mupe. B M3pamie mo naHHBIM
HammonansHoro CoBera mo mmabery (2010) stum 3aboneBaHmeM Oojeer
Ooree TOMYMIJUIHOHA YeJIoBeK, emie y 0,5 MIIIMoOHa caxapHBIH TrabeT Impo-
TekaeT B jareHTHOH (opme. B CIIIA BBISBICHHBIM CaxapHbIM IHa0ETOM
crpanaet 10 % nacenenwus [1].

Kaxyrasics JIerkocTh pacro3HaBaHus AuadeTa SBIISICTCS OJHOM U3
NMPUYUH CEPLE3HBIX AUATHOCTHYCCKUX O]_[II/I6OK. Ha MPOTAXKCHUN TIOCIIC/I-
HHUX 40 JICT aBTOP 3aHHUMACTCA MOHUCKaMHU HyTeﬁ OIITHUMU3AIIUU JUATrHOC-
THUKHU CHHJIPOMOB 1abeTa, ero OCTPhIX U XPOHUUECKHUX OCIOXKHEeHUH [2—4].

B ocHOBY Hammmx McCIeJOBAHUH MOJI0KEHBI KHOSPHETHYECKUE TIPHH-
mumel: 1) anropuTMH3amus JUArHOCTHYECKOTO Ipolecca; 2) MaTeMaTH-
Yeckn 000CHOBaHHAS MHHUMH3AIHS JHATHOCTHYCCKIX TIPU3HAKOB.

Co3gaHre JHATHOCTHYECKHX AalTOPUTMOB BO3MOXHO HCKIIOYH-
TEJNIBHO HA CHHIPOMHOM IPHHIHUIE, TIPU KOTOPOM pacCMaTpUBAIOTCS MpPaK-
TUYECKHU BCE€ CHUTyallMU, XapaKTCPU3YIOUIUECA TaHHBIM BEAYIIUM CHHIPO-
MoM. B mommHOM cornacuu ¢ JI.b. HaymoBeIM [5], MBI paccmaTpuBaeM CHHI-
POM KaK COBOKYITHOCTB ITPU3HAKOB HIJIN 60HBHJOﬁ IIPpU3HAK, KOTOPbIC MOT'YT
Ha6JTIOIIaTBCH Ipyu MOPAXKCHHUU U OPraHoOB M CHUCTEM, HC3aBUCHUMO OT HX
STHOJIOTHH W IATOrCHE3a, a TAKKE JIOKAJIM3AIMU IMaTOJOTHYECKOro IPo-
necca. HpI/IHLII/IHBI U METOABI CO3AaHUA NTUATHOCTUYCCKUX aJITOPUTMOB I10-
JIpOOHO OTpaKeHHI B [5].

Anzopummul ougphepenyuanvnoil OuazHoCmMuUKU HEOMI0IHCHBIX
cocmoanuii npu ouademe. KoMaTo3HbIC COCTOSHHS SBISIOTCS HamOoee
OMACHBIMU OCTPBIMU OCJIOKHEHHSIMH caxapHoro auadera. OHU Ke sB-
JISTFOTCSI IPUYMHON BBICOKOH CMEPTHOCTH Y TOCIHTAIU3UPOBAHHBIX OOJIb-
HBIX caxapHbIM quadbeToM. Y OOJBHBIX TUabeTOM MOTYT HAOIIIOIAThCs Clie-
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AYIOLIe KOMAaTO3HBIE COCTOSHMS: KETOALMIOTHYECKAsT KOMa, TUIEPOCMO-
JISIpHAs KOMa, MOJIOYHOKHCIIAsi KOMa, TMITOTIMKEMUYecKasl KoMa.

AnropuTMHUYecKast AMATHOCTHKA MEPEUNCICHHBIX KOMAaTO3HBIX CO-
CTOSIHUI IPOBOAUTCS HA OCHOBE TaK Ha3bIBa€MOM “NPUKPOBATHON AMArHOC-
TUKH, IPAKTUYECKH JOCTYITHON B JIFOOBIX yCIIOBHSX.

IIpexxne Beero, cnemyeT ONpPENENUTh XapaKTep OTKIOHEHHs YPOBHS
IJIFOKO3B! KPOBU OT HOpMaJIbHOM BeNMUMHBL. Bo3MokHBI 1Ba BapuaHTa: 1) ypo-
BEHB TJIIOKO3BI TTOBBIIIEH; 2) yPOBEHb INIFOKO3bI HOHMIKEH. Y)Ke 3TOT miar odec-
MEYNBAET MEKCHHIPOMHYIO JHATHOCTUKY Ha TUIEPTIMKEMHYECKHE U THIIO-
TTIHKEMHUYECKYIO0 KOMY.

Ilocne ompeneneHus IIOKO3bl KPOBH CJEyeT HEMEJIEHHO OIpe-
JETIUTh PEAKINI0 MOYH Ha HAJIMYNE AIIETOHA W/MJIN KETOHOBBIX TEJ B KPOBH.
Toneko kemoayuoomuueckan Koma CONpOBOXKIACTCSA ALETOHEMUEN U ALIETO-
Hypuel. Ilo cyru, pacrnozHaBaHue KeTOAUUAOTUYECKOW KOMBI Ha 3TOM 3a-
KaHuMBaeTcs. EcTecTBeHHO, TOAPOOHBIN aHANMN3 KIMHUYECKOW KapTHHBI Ha
9TOM He 3aBepmiaercs.. [IpHHMMalOTCsT BO BHHMMaHHE (DaKTOpBI, CHOCOO-
CTBYIOIIME PAa3BUTHIO KOMBI, CHHAPOM 00€3BO’KHMBAHUS, CHHIPOMBI IOpa-
KEHUsI OpraHoB M cucTeM. OJHAKO MepBOHAYaIbHAsl THarHOCTHKA obectie-
YMBACTCSl YIETOM JIBYX NPH3HAKOB: THIIEPTIIMKEMUH 1 alleTOHYPHH ( alero-
Hemun). Clenyer moauepKHyTh, YTO CHHAPOM KETOANN03a HAOII0JaeTCs U
IIpU psifie APYTHX 3a00JIeBaHUM M MATOJIOTHYECKUX COCTOSIHMH C pPa3HBIM
YPOBHEM TJIIOKO3bI KPOBH. B CBsI3M ¢ 3TUM HaMu pa3paboTaH anroput™ Iud-
(epeHIMAIBHON TMarHOCTUKY BO3MOYHBIX PUYMH KETOAIMI03a. .

Hamnuue rumepriaumkeMuyeckod KOMBI 0e3 KeToarmao3a Xapak-
TEPHO IJISl 2UNEPOCMONAPHON Y MOI0OYHOKUcaou koM. CHavana Hajio orpe-
JIETIUTh YPOBEHb T'MIIEPIIIMKeMHUU. Upe3BbUaiiHO BBICOKHII YPOBEHbH (BBIIIE
20-25 MMoJIb/11) HaOIIOACTCs IPH THIIEPOCMOIISIpHON KoMme. [list okoHuYa-
TEJILHOHM TMarHOCTUKY HEOOXOMMO OIIpe/ieJIeHne HaTpHs B Iua3Me (Turep-
HaTpHeMHUs) ¥ OCMOJISIPHOCTH KPOBH (3HaUMTENbHOE MoBbinieHue). Cienyer
Y4eCTh, YTO THIIEPOCMOJISIPHAS KOMa COMPOBOXAAETCS THIIOBOJIEMHYECKIM
KOJIJIallcOM M BCTPEYaeTcs 4Yalle BCEro y JIMI[ MOoXuioro Bo3pacta. Ilpu
UCKJIIOUEHHH TUIEPOCMOIIIPHOI KOMBI OCTaeTCs JyMaTh O MOJIOYHOKHCION
kome. Jlns Hee xapakTepHa yMepeHHas THIIEPTIINKEMUs, ITyMHOE JIBIXaHHe
Kyccmayis. B xpoBu onpenensiercss MeTaboIHUECKUI alu/103, TOBBIIICHUE
coJlepKaHUs JIaKTaTa ¥ CHWXKEHHE ypoBHs nupysarta. [sixanue Kyccmayns
HaOJI0MaeTCs W IpU KeToaruaoTHIeckoii kome. Ho B oTnmume ot mocnen-
HEll IPY MOJIOYHOKHUCIION KOME HET allETOHYPUH U alleTOHEMUH.

l'unmornukeMuyeckas KoMa Ha HEPBBIM B3IMSA AUATHOCTUPYETCA
JOCTaTOYHO HPOCTO: HU3KUI YpOBEHb TIIFOKO3BI KPOBH, OBICTpOE HAdaio,
CyJIOpPOTH, TIOTIUBOCTh, 3(P(PEKT OT BHYTPHUBEHHOTO BBEICHUS TIIFOKO3BI (TIpH
CBOEBPEMEHHOM aAnarHocTHke). CIIOXKHOCTh 3aKJII0YaeTCss B TOM, YTO THII-
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TJIMKEMHUYecKass KOMa MOXKET HaOMIOJaThCsl MPU MHOTHX 3a00JIEBaHMAX U
MaToJIOrMYecKuX cocTosHUsIX. [loaToMy nepBoHauanpHas 3aj1a4a 3aKiroya-
eTcsi B TOATBEP)KICHUM AWarHosa auabera W aOCOMIOTHOW WM OTHOCH-

TEJILHOH Mepe103NPOBKE HHCYIINHA.

PazpaboTansl anroputmsl TudQepeHHanbHON TUarHOCTUKH BaX-
HeHmux 3a00JeBaHNi, COMPOBOXKIAIOMMXCS: 1) THIEPTINKEMHUEH; 2) MOIH-
ypuelt u xxaxmaoit; 3)aedunurom Maccsl Tena; 4) u30BITOYHOI Maccoii Tena;
5) 3ynom.

Pa3paboTan nukn anroputMoB auddepeHInansHON IUarHOCTHKH
XPOHUYECKHUX OCIIOKHEHHI caxapHoro amadera [3].

Jns ompeneneHuss HEOOXOAUMOTO U IOCTaTOUHOTO KOJIMYECTBA AUA-
THOCTHYECKOW MH(poOpMaIuu ucrnoss3oBana Gopmyna lllennona—Xaptiu, B
COOTBETCTBUH C KOTOPOH MaKCHMAaJIbHOE YHCIIO CHMIITOMOB JHabeTa paBHO
JIBOMYHOMY Jiorapu)My M3 YMCIa BCEX MPU3HAKOB JAHHOTO 3abojeBaHus [6].
YcTaHOBIIEHO, UTO MPU AWa0eTe KOJIMYECTBO PABHOMPABHBIX BapUaHTOB (TIPH-
3HAKOB) PaBHO 72, MEXIY T€M KOJMYECTBO HEOOXOAMMBIX M JOCTATOYHBIX
MIPU3HAKOB paBHO 6,17.

Kak cBHIETENBCTBYET OIBIT, HCIOJIL30BAHUE KHOCPHETHUECKUX Me-
TOJIOB TIOBBIIAECT 3(PPEKTUBHOCTE AWArHOCTHKU AnabeTa M ero OCIOXKHe-
Hu# B 5-25 pas.

Jlureparypa

1. Konyann J{x. Caxapublii nuaber. HoBoe B sedenun u npodu-
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2. Cokon A. @. JIlnarHocTHIECKHE AITOPUTMBI B SHIOKPUHOJIOTUH /
A. @. Cokomn. — Jlenunrpan, 1981. — 80 c.

3. Cokon A. ®@. HeoTnoXHbIE COCTOSIHUS B 9HIOKPHHOJIOTHH. AJTo-
putMbl auddepeHnnanbHol narHocTukd. CUHAPOMHBIN aHanu3. Pemraro-
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4. Coxon A. @. CaxapHslif quabeT: MporeieBTHKa, aNrOpUTMBI Ju-
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IH®OPMAIIMHA TEXHOJIOI'ISA
KOJIEKTUBHOI'O IIPUMHATTS PIIIEHB
ITPU IIVTAHYBAHHI BUPOBHHUILITBA

Camconos B. B.
Hayionanvhuii ynigepcumem xap1oeux mexnonozii, Vsamsonov@i.ua

KinmbKkicTh OCHOBHHX TOKAa3HHUKIB, 32 SKUMH OI[IHIOETBECSA poOOTa
MATPHEMCTBA 3a TUIAHOBUI Tepio, TyXe Benrka. Bubip ontumansHOI BH-
poOHHMYOI TporpamMul MiAIPHEMCTBA O OTHOMY i3 IIMX IOKa3HUKIB abo
JeIKOMY y3araJbHEHOMY KPHUTEpIlO IIe He rapaHTye NMPHAATHICTh HOTO Ha
MIPAKTHUIll, OCKIIBKY BiH Y OUTBIIOCTI BHIAJAKIB € HENPUHHATHAM IO OKpe-
MHUM TIOKa3HUKaM 30kpeMa. Hait0inpm 3pyaanm € ¢popMyBaHHS BUPOOHUIOT
MIPOTPaMH TI0 PSITy TEXHIKO-€KOHOMIYHMX MOKAa3HUKIB, SKi PO3IIISIAIOTHCS
sk kpurepii. [Ipy 11boMy MHOXMHa BapiaHTiB IUIaHy BejiHka. Tomy ¢op-
MYBaHHs IPOrPaMu HEOOXITHO MPOBOAMTH 13 3aTyUEHHSIM J1aJOTOBOTO pe-
xumy Mk JITIP i EOM. 1le 3a0e3neuye y xoxi iTeparniiiHoro nporecy Budip
HalKpamoro Iiany, skuii 3agoBosibHsie JI[IP 3a BciMa TEXHIKO-CKOHO-
MIYHUMH MoKa3HUKaMH. CTBOPEHHIO TaKOTO IMPOLECy MPUCBSYEHa Hallla J0-
moBifb. KpiM TOrO, Miif Mporec € CKIaJ0BUM OUIBII MONIMPEHOT TEXHOJIOTIT
CHCTEMHOI ONTHMI3allii, sika onucana B [1, 2].

Hexaif HOMeHKIIaTypa BUIYCKY NPOJYKII MiJIPHEMCTBA CKIIaJlae

N BUpoGiB, X; — KUIBKICTH BUPOOIB j-1 Homenknatypu, j=21,n. Besniu

JIOITYCTUMHX BapiaHTiB BHPOOHHMYOI IPOrpaMHi BH3HAYAETHCS CHCTEMOIO
TMHIAHAX HEPiBHOCTEH:

ilaijxj <b,i=1Lm, @))
j=

SIKI XapaKTepU3ylOTh BUPOOHMYI MOXKIMBOCTI IIIIPHEMCTBA 110 BAXKIIMBUM
BUPOOHMYMM (haKTOpaMm, KUIBKICT SKHMX mo3HadeHa M. B (1) mpuitnsrtu
HACTYNHI no3HaueHHs: b — Qomy Ha maHOBHIT mepiox 3a i-M (BakTopom,

&; — BUTpATH I-ro (akTopa Ha OAMHHULIO IPOAYKU] J-ro BUnY.

Bubip BupoOHHMYOI Iporpamu 31HCHIOEThCS Ha OCHOBI JIIHIMHMX
(byHKIIH BUpOOHHYOT TpOTpamMu:
n

fo = cyX; = max,K =1k, @)
=

ne K — kinbKicTh MOKa3HUKIB, Ki BpaXOBYIOTBCH.
Pimenns 3amayi (1), (2) 3HaXOAUTHCS 13 MHOKHHHA €(EKTUBHHUX Pi-

. 0 - .=
meHb. Pimenns X ir)= 1,N nasuBaeThCA €PEKTMBHMM, SKIIO BOHO 38I0BOJIb-
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Hsi€ OOMEKCHHSM (2) 1 He icHye Takoro Xj, j=1n, saxe samoBossrse (1) i

BHUKOHYIOTBCSI HEPIBHOCTI:

n n —_—
jz_:lcij?sjz_:lcijj,kzl,k, ©)

cepel AKUX OJHA HEPIiBHICTH cTpora. bynp-ske edexkTHBHE pimeHHS 3amadi
(1), (2) Mo>kHA OTpHUMATH 3 HACTYIHOI 3a/1a4i MAaTEMaTHIHOTO TIPOTPaMyBaHHS:

K n
max > > CX; , (4)
XeX {21531
0~ 0w
f Z:lcijj f, .Z_leJXJ
X=9xex/p, —5 < minmax ———
fk B kmln xeX Kk=1k fk B fkmln

0 min P
ne f, — makcumanbhe 3HauenHst mokasmmka K, f. — miHi-

MaJlbHE 3HaYEHHs NOoKa3HuKa K Ha MHOXWHI pimens X
— K
p>0,k=1k i > p =1
k=1

Jlnst oTpuMaHHs BCiX e(eKTHBHHX DillleHb HEOOXiJHO 3MIHIOBATH

Py, K =1k . Ilpu naxomkenui edexruproro pimenss y JIIIP BUHHKAIOTH

TPY/IHOLLL TOB’s13aHi 3 Mpo0eMoro BUOOpy BaroBux Koedimientis Py, K =1 K .

L[i TpyaHOIII MOXYyTh OyTH MOIOJaHI HUISIXOM IMOOYAOBH JIIOAWHO-Ma-
LIMHHOT MpOLEAYPH MOUIYKY pillleHHs 3ajaul 0araTOKpUTepialbHOI ONTH-
misanii. JITIP 3amae 6axaHi 3HAYEHHS KPUTEPIiB fk* .k =1,k , Bu3nauae Tum
caMHM MiAMHOXHHY eQeKTUBHHX pimeHs 3anadi (1), (2). Ilo 3HaueHHAM
f.,k =1Lk dopmyiorscs Binmosinni Barosi xoedimientu p,,K =1Lk i 3na-
xoauThes edexTrBHE pimeHHs 3anadi (4). Ha HactymHOMY Kpori JIIP yrou-
HIOe OakaHi 3HAYCHHS KPWUTEPIiB, IO MPHUBOAWTH O 3BYKCHHS ITiJIMHO-
KUHA eQEeKTHBHUX pilleHb 1 301KHOCTI MPOIEIypH 3a KiHIEBY KUJIBKICTh
kpokiB. JITIP Moske 3MiHHTH CBOI CTaBJIEHHS 10 KPHUTEPiiB i OyayBaTH HOBI
Jiarma3oHu 1X 3MiH JJIsi OTPUMaHHs BiIMOBIIHOI MiIMHOXHHU €()EKTUBHIX
piens. Po3pobiieHa TexHooris 3a0e3nedye BUKOHAHHS HACTYIHUX (QyHK-
1iit: popMyBaHHS BXiTHUX JaHHX; 3HAXO/KCHHS e€(DEKTUBHUX pillIeHb; pea-
Jri3anis MaTeMaTHYHOI YaCTHHU JIFOANHO-MAaIIMHHOI IPOLEyPH; CTBOPEHHS
3ac00iB TPYNOBOrO NPUHHATTA pilleHHs i 0OMiHY iH(oOpMalieo 3 3aiy-
YeHHSIM pi3HHUX (axiBINB i CIIyk0 mianmprueMcTBa.
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1. CamconoB B. B. Jlesiki mpolienypu cucTeMHOi onTuMizamii gop-
MyBaHHs BUpOOHKYOI mporpamu miampuemctea / B. B. Camconos // Hay-
koBi mpari HYXT. — 2010. — Ne 33. — C. 84-87.

2. CamconoB B. B. [IByXypOBHEBEIIl alTOPUTM 33aJa9d ONTHMH3A-
UM TIPOM3BOJCTBEHHOH mporpamel npexnpusatis / B. B. Camconos // Coop-
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TEXHOJIOI'IA TA METOAU
HNPAKTUYHOI'O 3ACTOCYBAHHSA MOP®IHI'Y

Kapmawosa T. M.
Ltd “New west media”, Motion designer, Kuis, Ykpaina, e-mail: tartashova@ua.fm

VY TemepimHiil yac iH(GOpMaIiifHi TEXHOJOTII BCe YacTilie BUKO-
PHCTOBYIOTBCSI, OCOOIHMBO B €KCHEPHMEHTABHIH IIcuXoorii, Aist poboTH 3
300paKEHHSIMH TIPU BUBYCHHI MCHUXOJIOTIYHUX OCOOJIMBOCTEH JIIOAMHU 10
BHpa3y Horo obmmuus. Ha Ham mormsn, me oOyMOBIEHO KidbKOMa IpH-
ypHaMH. 3 OJHOTO OOKY, CIeliai3oBaHi iHpopMaIiitHi TeXHONOTII — MOp-
(IHT — 103BOJIAIOTH ONEPYBATH BUXIAHUM (POTO300pakeHHSIM 1 CTBOPIOBATH
fioro HOBI MoauGikalli, JaAF0UYd MOKJIMBICTh €KCIIEPUMEHTATOPY CUHTE3Y-
BaTH OPUTIHAILHUN BHPA3 OOJIMYYS JIIOAWHHU. BUKOpHUCTAHHS CHHTETHYHHX
(oTo300paxeHb, po3poOJIEHUX 32 BUKOPHCTAHHSIM MOpPQIHTY, TpHU BU-
BYCHHI CIIPUHHSITTS NICHUXOJIOTIYHUX OCOOJMBOCTEH JIFOJMHM 10 BHpa3zy HOro
00NHMYYs BIIKpHUBAE MIUPOKI MOXKIMBOCTI Iepel] MociimHukamMu. Mopdiar
(morphing) — TexHoJOris KOMM'tOTEPHOT rpadiku, IO CTBOPIOE IUIABHHUI
TepexigHuil psj 300pakeHb Bif ogHOro 00'ekra 70 iHIIOro. CaM TepMiH
TIOXO/UTH BiJl CIIOBa METaMOP(OCIHT — MPOBEJICHHS IEPETBOPEHHS, B IKOMY
oIMH 00pa3 IOCTYIIOBO TEPETBOPIOEThCS B iHMIMK. JlaHuii Meros BHepiie
0yB BukopucTtanuii B 1990 pori 1 cTBOpeHHs crieriepeKTiB B KiHOIHIYCT-
pii. 3 TuX Wip MopdipyBaHHS 300paKEHb OTPUMAJIO LIMPOKE 3aCTOCYBaHHS
B PI3HUX 00NACTAX AisUTBHOCTI JroauHu. CIijJ 3a3HAYHTH, 110 TEPMIH “MOp-
Ginr” moxoauTh Bim cioBa “metamorphose”, mo o3nawae “rpaHcdopmy-
Barucs”’, “Bumo3MmiHtoBatucsa’. HaifuacTime MOpQiHT BiTHOCHUTHCS 10 TEX-
HIKM aHiMamii, Ae OAWH 00pa3 HUITXOM IUIAaBHOTO MEPEXOay MEepeTBOPIO-
€ThCs B iHIHUH. Jy>ke 4acTo Takox MOp(hiHIOM Ha3WBAIOTh €()EKT HAILIUBY,
Jie TIepIIa CLEHA 3aTCMHIOETHCS, a ApYra MpOSBISIETHCA 1 3a JEKiIbKa ce-
KyH]] NIOBHICTIO BHTIiCHs€ mepury. Hacnpasai, 1ie 30BCiM pi3Hi peui, xoua
e(eKT HaIUMBY CIYTyBaB BiIIPaBHOIO TOYKOIO IS edekTy mopdinry. Ha
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BiIMIHY BiI HaIDIMBY, CHpaBXHIA MOp(]IiHT 3abe3medye BiAMOBIAHICTH Xa-
PaKTEpHUX TOYOK (THX, SIKI HAHOLIbIIEe MPUBEPTAIOTH YBary) i KOHTYpIB I10-
YaTKOBOTO Ta KiHIEBOTO 300pa)keHb 4M 00'€KTiB. J{JIs1 CTBOpEHHS €EeKTy
MOp(GhIHTY BUKOPHCTOBYIOTHCS K MiHIMYM IBa 300pakeHHs a00 00'ekTH, HA
SIKMX KOPHCTYBad 3a/ia€ ONOpHi (irypu abo KIIOYOBI TOYKH, SIKI JIOTO-
MararpTh BHKOHATH HPaBHIBHUH MOPQIHT, TOOTO CTBOPHUTH MPOMDKHI 30-
OpakeHHs (IHTEPIOJIOIOYM HasBHI HaHi). ICHye mima HU3Ka IporpamM st
MOpGIHTY Ha MEPCOHATBHUX KOMIT I0TepaX, (QYHKIIOHATbHE 3a0e3MeueHHs
JI03BOJISIE IIBHJIKO CTBOPIOBATH NMpuBadnuBi edextr. Kopucryroducs HUMH,
3a KiJIbKa XBWJIMH MOXKHa 3pOOHTH BiICOPOIHUK, SKHHA MEpeTBOPIOE 00pa3
MaJICHBKOI AUTHHHU B 00pa3 JIITHBOI JIFOJAMHU, OJHY TBAPHHY B IHIIY, 3Mi-
HHUTU MapKy aBTOMOO1Is To1o. J{o TOro sk MOp(UHr-pOIMKOM MOXKHA TPH-
KpacuTu cKpiaceiiBepr, Web-CTOpIHKH, peKIaMHi Ta My3W9HI KIIIITH, Bileo-
(IBMH, OCBITHI Ta HaBYAIIbHI POJIMKH, PE3EHTALLil, BITaJIbHI JIUCTIBKH TOLIO.
IcHye nekinbka THIIB MOPQIHTY, cepell SKUX MOXKHA BUAUIMTH HACTYIIHI:
MOpGIHT cTaTHYHUX 300pakeHb; MOP(QIHT Bieo KIIiIMiB; TPUBIMUPHUA MOp-
¢iaT. 3aramom 3a cmoco0aMu 3aBIaHHS 300pa)XCHb KOMI'IOTEpPHY Tpadiky
MOYKHa PO3JUTHTH Ha JBl Kateropii: 1) nBomipHy KomIT'totepHy rpadiky (2D),
sika KIacu(iKyeThCs 32 THIIOM TIpeCTaBIeHHS TrpadidHoi iHpopmarii; 3a-
3BHYAi 11 HOAUIAIOTH HA BEKTOPHY, PACTPOBY 1 (paKTalbHY; 2) TPHBUMIPHY
KoMIT'toTepHy rpagiky (3D), sika onepye 3 00'eKTaMu B TPUBUMIPHOMY IIPO-
CTOpi; B IIbOMY BHUIIQJKYy PE3YJIbTaTH SIBIAIOTH CO00I0 00'€MHY KapTHHKY.
Le#t Bug rpadiku MHUPOKO BUKOPHUCTOBYETHCS B CTBOPEHHI KiIHODITBMIB Ta
KOMIT'FOTEPHUX irop i sBisie COOO TEPCIEKTHBHE METOAWYHE CIpPMY-
BaHHsI, OCOOJIMBO y BUBYECHHI CIIPUHHATTS BHpa3iB 00IMYYs JIOJUHU. [cHYyE
KUTbKa PI3HOBHIIB MOP(IHTY, B TOMY YHCIII JTiHIHHINA, CSTMEHTHHH 1 3BayKCHHIA.

Ipornenypa niHIHHOTO MOP(MIHTY MO3BOJISE 3 Mapu BuUXigHux 2D-
300paxkeHb A 1 B moOymayBatu TpeTe, 10 BOJOJIE BIACTUBOCTAMHU KOXHOTO
3 BHUXIJIHUX 300pakeHb. {7 BHpINIEHHS IOTO 3aBJaHHS HA BUXIiTHHUX
300pakeHHSIX BU3HAYAETHCS HAOip B3a€MHO BiIMOBITHUX KIFOYOBHUX TOUOK,
10 YTBOPIOIOTH TPIaHTYIALINHHY CITKY. Y pa3i KOMM BHXiIHI 300pakeHHS
SIBIISIFOTH COOOI0 OOJIMYYS JIIOJIeH, KIIIOYOBI TOUKH PO3CTaBIISIIOTHCS BiAIO-
BiTHO 1O iX aHATOMIYHMX O3HAK, HAMPHKIAJ, BIAMOBIIHO JO pPO3TAIIy-
BaHHA OdeH, OpiB, poTa, HOCa, ByX Tomo. Ha ocHOBI moOynoBaHOi CiTKH
PO3paxoBYETHCS BiJOOpaXKeHHS, 1[0 TPAHCPOPMYE KOXKHY KIITHHKY CITKH
300paxeHHsI A B BIANOBIZHY KIIITHHKY CITKM 300pakeHHs B 1 TaKMM 4nHOM
nepeOymoByeThes 300pakeHHS A B 300pakeHHsT B, TOOTO KOXHIH TOHUII
300paxeHHst A (X1, Y1) MOXXHa HOCTaBUTH Y BiIIOBIAHICTH TOYKY 300pa-
KeHHs B (X, Y2).

3a J101OMOroI0 PiBHSIHB, IO ONHUCYIOTH Ipolec TpaHchopmarii,
PO3PAXOBYETHCS TO3HMINS 1 SCKPaBICTh TOYOK IMPOMIKHOTO 300pakeHHS
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(puc. 1). Mopdinr GpoTo306pakeHs 0bnuyust Gyie IBISTH cO0010 MOpP(, 110
cximanaeTbest 3 70 % 300pakenns A i 30 % 3o00paxenus B. B pesynbrati
TIPU JTOCUTH JOKJIATHOMY HAa0Opi KITFOYOBHX TOYOK Iporeaypa MopdiHry mo-
3BOJISIE TOOYIYBaTH IUIABHUN TIEPEXiTHUNA PsiI 3aJaHOT JOBXHHHU MiX A 1 B.
3BaxkeHUI MOpQIHT 103BOJIsIE TpaHCHOpMYBaTH OJHY 0a30BY MOJEINb Y OJ1-
pa3y nBi Mopdinr-mimeni. ['onoBHa mepeBara miei TEXHOJOTI moysirae B
MOJKJIMBOCTI 3IICHEHHS CHHXPOHI3aMii pyXy ry0 JIOIUHHA SK 3 TIPOMOBOIO,
TaK i 3 MIMIKOIO O0IHYYS B I[LIOMY.

Puc. 1. Mopdinr ¢poToBinduTKy 00 1myus

Po3risiHeMO NPUHIMIIOBY BiJMIHHICTH 3Ba)KEHOTO MOpP(QIHTY Bij
IHIIUX Horo BHUIIB. [HCTpyMeHTapiil 3Ba)K€HOTO0 MOP(QIHTY J03BOJISE IS
KOKHOTO IIJILOBOTO 00'€KTa BCTAHOBJIIOBATH CBOT BaroBi koedimieHTH abo
BIZICOTOK MOp(}IHTY, CTBOPIOIOYHM TaKMM YHMHOM Oe€3Jiu BapiaHTIB MillleHei
Ha OCHOBI JIEKUIbKOX IIJIbOBUX O0'€KTiB. Pe3ynbrar cymilieHHs 000X “TopT-
petiB” npescrasneHo B kouoHmi C (puc. 2).

SIKImo moTpiOHO CTBOpPEHHS
Oyap-KHMX IHIIMX BapiaHTIB
300pakeHHs Ti€l K JIOJWHM,
HEOOXIiTHO JIUIIIEe 3MIHUTH TIPO-
LICHTHE CITIBBITHOIICHHS ‘‘BKJIa-
JeHb” PI3HUX MOpQIiHr-Mi-
meHel B ocTarodHe 300pa-
skenns: 20/80, 60/40 Tomro.
TpoTsrom 6araTtbOX POKiB BYEHI
A B C HE MOIVIA 3HAWTU BiANOBIII

Ha YHCIIEHHI ITUTAaHHSA Ta Big-
TBOPUTH B MOBHOMY 00Cs31
Puc. 2. 3Ba:kenuii Mopginr JeTaji 3HaxiqoK.

IIpote 3 mosiBOIO KOMIT'1OTepHOT rpadikyi BAAJIOCS BUPILINTH YHC-
TieHHi npoosiemMu. [1aneoHToNoris BHKOPUCTOBYE MOP(IHT IS BiATBOPECHHS
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isoro o6pasy 3a HOro YacTHHAMH, HANPHUKIAM, Yepeln 3HalIeHOl TBApHHU
3a #oro 3ybamu. BukopucraHHsl TpUBUMIPHHUX 300pa)KeHb T'OJIOBH JIIOJMHU
B MICUXOJIOTIYHUX JOCIIDKCHHAX BOAUAETHCS BKpail MepCIIeKTUBHIM HATIPS -
MOM, OJHAK BiH CTPUMYETHCSI HHU3KOIO (akTopiB. TexHika, IO IO3BOJISIE
snificHroBat Oe3mnocepenne 3D-ckaHyBaHHs, € HAaATO JOPOrOK, a TPO-
nenypu pexoHcTpykuii 3D-Moxeneli romoBu 3a GpoTo300paskeHHAM aHdpac i
B Npo(iib HE NO3BOJLIIOTH JOCATTH MOPTPETHOI CXOXKOCTI 3 MOZEIUTIO. ATpo-
6oBani 3D-mopeni ronoBu JMOAMHU 3 0a30BHUMHU EKCIIPECIIMU Ha CHOTOJH
BIZICYTHI, B TOH 4ac sIK NMpOILEAypU HakJIaJeHHs eKcrpecii Ha HasBHY 3D-
MOJIeNb, Peajli3oBaHi B Cy9acHUX KOMM'ToTepHUX mporpamax (Poser, 3D Me
Now), mpu3BoIsATh NO BHUIUMHX aHATOMIYHUX CIIOTBOpEHb. MOXHA MpH-
MYCTHTH, 110 NOAAIBLIMN MPOrpec B 00IaCTi BUBYEHHS CIIPUHHATTS BUpa3iB
00nmy4s Oyne MOB'SI3aHUA 3 BUKOPHCTAHHSIM aHATOMIYHO KOpeKTHHX 3D-
MoJIeJield TOJIOBH JIFOJIMHH, 10 BKJIIOYAIOTH OIHC BiCLEpaIbHOTO Yepera, 10
00JIsAraloTh HOro M'SI30BI 1 IIKIPSIHI TOKPOBH.

PosristHyTi MeToaM KOMI'IOTEpHOI rpadikd 3HAYHO MOJIETLIYIOTH
BHUBYCHHS ITICHXOJIOTIYHHX OCOOJIHMBOCTEW 1 CTaHIB JIOAWHU IO BHpasy il
00mmyayst. MozentoBaHHS HEOOXITHUX BUPa3iB 00JIUYYS JO3BOJISIE BUSBIISATH
HOBI1 3aKOHOMIPHOCTI ITPOIIECY Mi>KOCOOUCTICHOTO CIIPUHHSATTSI.

3 MpaKTUYHOI TOYKH 30pY PO3BUTOK KOMIT'IOTEpPHOI rpadiku cTH-
MYJIIO€ TOSIBY OLNbII afieKBaTHHX 1 3pyYHHMX METOMIB PEKOHCTPYKIIT 0coou,
SIKI BUKOPUCTOBYIOTHCS, HAIIPHUKIIAMA, B KPUMIHATICTHII, a TAKOX BOJIOMIIOTH
MOJUIMBICTIO MAHINYIMIIA HOro YacTHHAMH, 3MiH CHIiBBIZHOIICHb MiX
HUMH, MaclITaOHMX YTOYHEHb 3 METOI CTBOPEHHS OUIBbII peagiCTHYHOTO
300pakeHHST 0COOH.
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3ACTOCYBAHHS METPUKH “INTERSECTION OVER UNION”
Y HABYAHHI LITYYHUX HEMPOHHUX MEPEX
JIJISI 3AJTAY BIHAPHOI KJTACU®DIKALIIT

bobunw b. B.
Computer vision engineer, Ltd “Samsung R&D Institute Ukraine ”,
m. Kuis, Vkpaina, e-mail: bvbobyl@gmail.com

IHdopmariiiHi TeXHOJOTIT B TaHUH Yac OXOILTIOIOTH BCi chepH isiib-
HOCTI JIFOJMHHM, iHQOpMAIiiHE cepeqoBHUIle CTalo CHEPO0 KUTTEMISIb-
HOCTI BeJIM4e3HOI KibKoCTi toaei. L{poMy cnipusie mpuirydeHHs: HOBUX TO-
KOJIiHb JI0 Cy4acHHX iH(OPMAIIHHUX TEXHOJOTIH 3 CAMOI'0 PaHHLOTO BIKY.
[HdopmaliiiHi TEXHOJIOTIT AAI0Th BEJIMKI MOXKJIMBOCTI JUIS JIFOAUHU: IHCTPY-
MEHTH JUIs CKJIAJHHX PO3pPaxyHKiB, Meperysiy 1 30epeeHHs] Pi3HOPiIHOT
CTPYKTYPOBAHOI Ta HECTPYKTypoBaHOi iH(opmarlii, il nepenaga. Tomy came
Terep, Kouu iHdopMmamniiiHe cepefoBHINE CTAJ0 >KUTTEBHM CEPEAOBHILIEM
JIOAWHY 1 YMOBOIO 1 HisITBHOCTI Ta iCHYBaHHS, KOJIM MPOTPaMH MOYNHAIOTH
YCIIITHO MiarHOCTYBaTH XBOPOOHW, KePyBaTH aBTOMOOLISIMH 1 PEeKOMEHITY-
BaTH HaM, SKi (QUIBMHU JUBHUTHCS 1 Ky CIyXaTH MY3HKY, HEOOXiTHO IIpO-
BOJWTH 1HTCHCHBHI JOCIIJDKEHHS B JaHUX oOmactsax. Lle HeoOXimHO s
TOTO, 00 3HAXOAMTH HOBI METOJM BHPIILIEHHS 3aJa4d 1 BMITH aHaNi3yBaTH
MOBE/IHKY 1 pe3yiabTaTH POOOTH TOTO YH IHIIOTO METOAY MAalIMHHOTO
HaBuaHHs. MallMHHE HaBYaHHS Ta INTYYHUH IHTENEKT MOpouin adco-
JIIOTHO HOBY MapaJiurMy po3poOKH MPOrpaMHOTO 3a0e3MeUeHHs — PO3POOKY
kepoBany aaHuMu (data driven development). OcHoBHa inest 1ii€i mapa-
JUrMH — 1ie (iKCyBaHHS ITapaMeTPUYHOTO CIMEHCTBA alrOPUTMIB, SKi Miji-
JAIITOBYIOTh OUTBIIICTh CBOiX HapamerTpiB mmix maHi. Hama pobGota mpu-
CBSIYEHA JIOCII/KEHHIO METOIB HaBYaHHA HEHpOHHHMX Mepex. HelponHi
Mepexi — OJIMH i3 HAHIOTYKHIIINX IHCTPYMEHTIB, JTOCTYITHUX Ha JaHUH MO-
MEHT Uil BYEHOro abo iH)KeHepa, SKHH Npaloe B 00jacTi MallMHHOTO
HaByaHHS. BoHM moxaszanu ceGe HalKpaniM YMHOM B OaraTboxX 00JacTsX:
KOMII'F0TepHUH 3ip, 00poOKa MpUPOAHIX MOB, MPOTHO3YBAaHHS (hiHAHCOBHX
MMOKa3HUKIB, 1iarHOCTHKA XBOPOO, CTUCHEHHS iH(hOopMaIlii.

B GaraTtpox ramy3sx came HeHpoMepekHi MOl MOKa3ylTh Hak-
Kpaii pe3yibTaTd. BemmuesHi TeMnu po3BHTKY B AaHIN Taiy3i 3yMOBIIEHI
eIl 32 Bce [BOMA MPUYNHAMHU:

1. Po3BUTOK OOUYHCTIOBAILHOT TEXHIKU Ta TMapagurM OOPOOKH BeEIH-
KHX MacHBiB JJaHUX.

2. HasBHICTb BENMKOT KUIBKOCTI JaHUX Y BIAKPUTOMY JOCTYTIL.

VY poGoTi ocHOBHa yBara Oyna 30cepe/ykeHa Ha METo/1aX HaBYaHHs
HEHpPOHHNX MEpEeX, SKi CHpsIMOBaHI Ha BUpIIICHHS 3ana4y OiHapHOI Kia-
cudikanii ToMy, IO iICHYE BEJINKa KUIbKICTh 3a1a4, siKi (GOpMYyIIOIOTHCS SIK
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OiHapHi, HAPHUKIAA B 33/Ja4ax KOMII FOTEPHOTO 30py (AETeKwis i TpeKiHr
00’€KTiB — OUNBIIICT JETEKTOPIB CIPSIMOBAaHI HA IOITYK OJHOTO THITY
00’eKTa Ha 300pakeHHi, HAIIPUKIIAI, JETEKTOp O0IHY, TETSKTOP MMIIIOXOIiB
i T.1. B 1pOMy BHIAIKy MaeMo 1Ba Kiacu — 00 €KT i GpoH — “He00’ekT”),
3aJadyax MEIWYHOI MiarHOCTWKHU (y TAIlieHTa MPUCYTHA Y BiACYTHS KOH-
KpeTHa XBOpo0a), 3a1adax 0OpoOKH MPHUPOIHIX MOB (BH3HAYCHHS TOHAb-
HOCTI TEKCTY) i T.1. binbiue Toro, Oyap-ska 3aiada kiacudikamiii Ha N kia-
CiB 3BOAMTHCS 10 3aj1adi OiHapHOi Kiacudikamii. [y 1bOro BUKOPHCTO-
BYIOTb METOZ “OZIMH NPOTH BCIiX”: ISl KOXKHOTO Kilacy OyIyloTh CBii Kia-
cudikarop, KM BUUTHCS HA JIBOX KJacaxX — JAHOMY 1 00 €THAHHIO PEIITH
kiaciB. TakuM 9MHOM KOXEH KIacu(pikaTop MOBEPTaeE HMOBIPHICTh HaJICK-
HOCTI 00’€KTa JI0 TAHOTO KIacy IICIS 4Oro oOHMpaeThCsl TOH Kiac, KacH-
¢ikaTop SKOTO TOBEPHYB MaKCHMalbHY HMOBipHiCTh. Ha OCHOBi BwmIe
CKa3aHOTO MO>KHA 3pOOHMTH BUCHOBOK: OUTBIIICTE 3a7a4 MO CBOIH MPHPOIi €
OiHapHHMH a00 MOXYTh OyTH 3BECHUMH IO TAKHX 1 SKIIO METO MPAIIOe
JuIs 3a7a4 OiHapHOI kiacugikalii, To BiH Moxke OyTH y3arajJbHEHHH Ta BU-
KopucTaHMi 1 uia 3azad N-i wiacugikamii. ¥ KOHTEKCTI JaHOro OCIi-
JOKCHHS OyB pO3poOJICHUI METOJ HAaBYaHHS, 3aCHOBAHUI Ha MaKCHMi3allil
JIHIAHOT pO3IILHOCTI 00 €KTIB JBOX KJIACIB.

Le#t meTog Moxe OyTH 3aCTOCOBaHWH TphOMA CIIOCOOAMU: Camoc-
TIHHAH METOJ HaBYaHHS MEPEXi; METOJ MEepPEeATPEHYBaHHS MEpeXKi, METOx
ABTOMAaTHYHOTO MoIyKy (QyHKUIl siapa, sika BXkKe B MOJajblIOMy Oyze BU-
KOPHUCTOBYBATHCS 1HITUMHU Kiacu}ikaTopaMu.

Byno nocsrHyTo 3HaUHMX YCHIXIiB y BCIX TPhOX HampsiMax: yxe Ha
MIOTOYHUI MOMEHT JAaHUH METOJl MOXKe OyTH Oe3rmocepeIHbO BUKOPUCTAaHUH
IpyruM i TpetiM crnocobom. [lepmmii crocib 3acTocyBaHHS Ta€ XOPOIIIi pe-
3yJIbTATH, CIIBCTABUMI 3 ICHYIOUHMH METOJIaMH, ajie BUMarae JONpaloBaHb
st Toro, mo6 nepeBepmmtH ix. llTyyna Hediponna mepexa (LILIHM) —
Mepexa, IO CKIaJaeThesa 3 MTydHuX Heiponis. [ITHM — mpenmer moci-
JDKEHHSI HEHpOiH(QOPMATHKH 1 OfIHA 3 T'JIOK BUBYEHHS 1 MOJICIIOBAHHS IITYY-
Horo iHTenekry. lITy4Hi HeHpOHHI Mepexi 1 HEMPOHM — e MaTeMaTHYHI
MoJiesti 0i0JOTiYHNX HEMPOHHMX MepeX i HEWPOHIB (KIITHH, 3 SKUX CKJIa-
JAEThCSI HEPBOBA CUCTeMa JoauHH, puc. 1). Came crpomieHa Mojenb 0io-
JIOTIYHOTO HelpoHa, 300paxkeHa Ha puc. 1, JAriia B OCHOBY il pO3pOOKH
IITYYHUX MOJEJIeH HEUPOHY.

MarematinuHa MOJENb IITYYHOTO HEHPOHY BHIVIAAE HACTYITHUM
YUHOM (pHUC. 2 — MOJIeNIb y BUIVISAL rpada — TUIIOBE IPEJCTABICHHS, SKE
3yCTpida€eThCs B JIITEPATYPi).

Bxig mry4noro HelipoHa X — e BEKTOP, 10 ckiaanacTbes 3 N kom-
noHeHT (X, Xo,..., XN). KokHa KOMIOHEHTa BXiZHOrO BEKTOpa X; — I
IMITYJIbC, SIKHH OTPUMYE HEHpPOH (39313an171 e mificHe wucio). Buxin mry4-
HOTO HEHPOHA — II€ €AMHE YUCIo X .
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Puc. 1. Cnpourena 6iosioriuna Mmoaenb
MO3KY Puc. 2. Mopeab IITY4YHOT0 HeiipoHa

Lle o3Havae, m10 BcepearHi MO/IENI, BXIIHUI BEKTOP MOBUHEH OyTH
nepeTBOpeHuil 1 arperoBaHuid B ckaisip. Jani ueit iMmysbc Oyzae nepenanuii
iHIIUM HelipoHaM. Bizomo, 110 npu oTpuMaHHI IMIYJIbCY CHHAIC HEeHpoHa
3MiHIO€ Horo. OCTaHHIMM POKaMy MOYajd BUKOPUCTOBYBATH (DyHKIIT aKTH-
Ballii, IKi HE CTHCKAIOTh BHUXiJ HeipoHa. BoHu MaroTh O6arato mepesar, Ha-
TIPUKIIaJ, TPUCKOPIOIOTh HaBYaHHA Tomo. OCHOBHE 3aBIaHHS (GyHKHIi ak-
TUBAIil — MONATH HENiHIMHICTH A0 Mojeni. HelpoHHY Mepexxy MOxHa
TPaKTyBaTH K KOMMO3WIi0 (yHKHiH. SIKII0 MOnmens He BHUKOPHCTOBYE
JKOIHOT HeNiHiiHOI (YHKIIi akTHBAaIii, TO B pe3yiabTaTi MH OTPHUMYEMO
KOMITO3HIIIO JHIMHUX (QYHKIH, siKa Tex Oyze NiHiiHOW. Y KOHTEKCTI MTyY-
HUX HEHPOHHHMX MEpEeX CIOBO “Mepexa’ BXKMBAIOTh JUIS MO3HAUYEHHS 3B'A3-
KiB MIXK IITYYHUMHU HelipoHamH. Takox roBOPSTH PO apXiTeKTypy HEHpPOH-
HOI Mepexi, KOJIM OIUCYIOTh ii CTPYKTYpy. THIIOBY apXiTeKTypy HEHpPOHHOT
Mepexi MoXKHa obdayutu Ha puc. 3. JlaHa apxiTekTypa Mepexi JOCHTh Mo-
LIMpeHa 1 3a3BMYail pillleHHs 3aJa4i 3 JOIMOMOIOI0 HEHPOHHOI MEpexi Mo-
YHHAEThCS came 3 1Ii€i apXiTeKTypH, 00 BOHA JIa€ CTapTOBE PO3YyMIHHS CTPYK-
TYpHW HaBYAJILHUX JAHUX Ta IX CKIIaJHOCTI.

5
LA o
O. X

S

<

Puc. 3. Mopeab Mepexki 3 0IHMM NPHXOBAHUM IHAPOM

Haiigacrime HEHpoHH pO3TAIIOBYIOTHCS B Mepexi mmapamu. Ha
puc. 3 HaBEACHO MPHKIIAA TPUPIBHEBOI HEHPOHHOI Mepexi. Ha mepimomy
piBHI — BXiJHI HEWpoHM (BiAMIYEHI CHHIM), SKi OTPUMYIOTH JaHi 330BHI 1
TepenaroTh IMITYJIbCH HEMPOHIB Ha HACTYITHUH piBeHb Uepe3 cuHarcu. Heii-
POHH Ha PHUXOBAHOMY (APYromy, po’k€BOMY) piBHI 0OpOOISIIOTH OTPHUMaHI
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IMIyJIbCH 1 TIepenaloTh X HeWpoHaM Ha BUXiITHOMY (TPETHOMY, 3EICHOMY)
piBHI. 3po3ymino, apxiTekTypa Mepexi Moke OyTH OiTbIN CKIIamHON0, Ha-
MIPUKIIAJ, 3 BEIUKOIO KiTBbKICTIO MPUXOBAHMX PiBHIB 200 13 3MIHHUM YHCIOM
HelpOoHiB Ha KOXKHOMY piBHI. MoJerni HeHpOHHUX MEpeX MOXKYTh OyTH Kila-
cudikoBaHi 3a TppOMa PI3HUMH MapaMeTpaMy: 3a BHIAMH 3B’S3KiB MK
piBHAMIE; 3a BHIAMH aKTHBAIiiHOI ()YHKIII; 32 BUKOPHUCTOBYBAaHUM aJro-
PUTMOM HaBYaHHs. Y 3arajJbHOMY, BHOIp apXiTEKTypu Mepexi — mporec
HeTpuBianeHUHA. Ha nanuii MOMEHT He icHye 3arajbHUX e(EeKTHBHUX aBTO-
MaTUYHUX METOJIB MiA00py apxiTekTypu Mepexi. [locmiaHuk 3a3Buuaii
Oyaye apXiTeKTypy MepeXi METOJOM MpoO, MOMUJIOK Ta EKCIICPUMEHTIB,

0a3yro4YHCh Ha eMITIPUYHUX JAHHX.

JlocmikeHHsT TPOBEJECHI B KOHTEKCTI JaHoi poOOTH MoKa3aiu —
HEHpOHHI Mepexi SK iHCTpPYMEHT BiTHOCHO Majo BHBUYEHi. bymo mpoana-
Ji30BaHO 6arato poOiT pi3HUX BYCHUX B JIaHiH 00JaCTi i B3araii CHTyaIlis B
naHiii obmacte. Ha OCHOBI IIbOTO MOXKHa 3pOOUTH BHCHOBOK IIPO TE, IIO
iCHye alTOpwTM™M, SKAH H03BOJIAE Kiacu(]iKyBaTH HaHi Ui 3amad OiHApHOI
knacuikamii, TaKIM YHHOM, MO0 OOJIACTP MK Kiacamu Oyla sKoMora
Oimpimoro. HamMu po3po06iieHo HOBHIE anTOpUTM HaBYAaHHS MEpPEeXki Ha OCHOBI
Mmetpuku “Intersection over union”. Anroput™ H03BOJISE 3aMOOIITH TAKOMY
SIBUILLY SIK 3aTyXaHHS IPaJli€HTa, J1a€ 3MOTy e()EeKTHBHO NEepeIHaBYUTH HEW-
POHHY Mepexy, 00 B MOJaIbIIOMY JIOBYMTH MOJEIb KIaCHYHUM aJOpUT-
MOM, IIO0 THOKpaiiye (iHanbHY SKiCTh poOOTH Mojedi. MeTox n03BoJisiE
migoupaty QyHKUii sapa JUis IHIIMX ANTOPUTMIB Kiacudikaumii, sKi 10
LbOTO MiAOKPATHCS EBPUCTHYHUMHU METOJAMH.
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Cekuys nNpo6/ieM 3KOHOMMKH M yIIpaBJ/IeHUA

HOW TO AVOID PAYING WAGES TO ROBOTS

Kozlov M. Expert of Institute integration and professional adaptation
Netanya (Israel), e-mail: 19mike19k@gmail.com, tel. (972)527 052 460

The first one about the threat of technological unemployment
mentioned Aristotle in the book Politics, where he suggested that if the ma-
chines become sufficiently advanced, then the need for human labor will
disappear [1]. Mass computerization of the economy leads to the repla-
cement of people in those processes that can be algorithmized. The price of
robots every year falls by about 10 %, and their technological capabilities
are growing, so that robots will gradually displace people from production [2].
According to the conclusions of many experts, robots can soon to occupy
half of the jobs [3], and the results of the Boston Consulting Group research
showed that by 2025 the number of potentially automated jobs will grow to
23 %, while inexpensive robots become available for small companies. So,
in China sales growth of robots to 50 % per year. The Chinese subcontrac-
ting company Foxconn, which employs about 1.2 million people, invests in
robots that will be busy in assembling of products, such as Apple iPhones [2].

In 2012, by the company Baxter Robot was released fairly inex-
pensive, at about 24 thousand dollars, and a small in size and weight
humanoid robot BAXTER, which has seven degrees of freedom hands, to
which you can attach exchangeable manipulators. The universal robot
BAXTER is capable to training, it can be customized to perform many
simple jobs and it will be economically beneficial when replacing worker
labor in small companies.

Mass replacement human by robot will occur in many modes of
transport and will affect the interests of many people and lead to the
dismissal of tens of millions of people around the world.

The replacement of human labor by computerized systems covers
not only production processes, but also penetrates into the sphere of services
and intellectual labor. Robots already perform many simple service tasks
with their growth of about 20 % per year. It is expected that as the prices of
robots decrease and their technological capabilities are expanded, they will
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gradually supersede human labor and in low-paid areas of service. Fun-
ctional capabilities of robots already allow them to be used in medicine

during operations and patient care.

Automation of labor has come to offices. Special programs (bots)
replace the work of office workers with a sufficiently high efficiency. There
are bots that make up texts for the media, processing legal documents, trade
on the exchange, making business reports and even writing music. For
people will only remain areas related to creativity, decision-making and
social interaction at a high level.

The active replacement of workers in industry with robotic systems
leads to a reduction in the number of industrial workers with relatively high
wages who are forced to go into the service sector with a lower pay. Wins a
small number of people involved in the introduction of new technologies.
Thus, the difference in incomes of different strata of the population con-
siderably increases.

In addition to the technological unemployment that threatens the
society, mass robotics will inevitably lead to a decrease in the average level
of education of the population. Such a situation in the future can lead to
destabilization of society, its inability to withstand civilizational challenges,
including the possibility of domination of the team of artificial intellects
over mankind.

Since robotization leads to a massive reduction in jobs, this in turn
can lead to a sharp reduction in purchasing power, deflation and to the
socio-economic crisis. For industrialists, the sense in production will disap-
pear. There will arise an unsolvable problem for present social relations, in
which for a person, in order to have the means to satisfy his life needs, must
first produce something and receive a reward for it. In the transition to
automated production, workers are replaced by robotic systems that do not
receive remuneration for labor and, theoretically, for this scenario, the
majority of the population is without means of subsistence, and producers
without consumers of products, because robots are not yet them. Such an
outcome, apparently, is undesirable for humanity. Hence, we need radical
measures on the part of society to overcome this absurd state.

To protect the unemployed in [4] considered the proposal to pay
them a minimum level of cash, citing a joking remark of the Nobel Prize
winner in economics V. Leontiev about the fate of unemployed horses.
“Had horses had an opportunity to vote and join the Republican or Demo-
cratic Party they might have been able to get the necessary appropriation
from Congress.” This is a joke, but it shows that the problem arising from
mass robotization can’t be solved without state efforts.

In the book “Superintelligence: Paths, Dangers, Strategies” philo-
sopher.
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Nick Bostrom, when analyzing the procedure for transition to the
supermind, which results in people at their workplaces in danger of being
replaced by more effective artificial systems as a preventive measure to
protect laid-off people workers, considered the need to increase the unem-
ployment benefit, the introduction of guaranteed lifelong employment for
all citizens, as well as special taxes for employers using labor of robot
workers. Concerned about this problem, the founder of Microsoft Bill Gates
and Nobel Prize winner in economics Robert Schiller in early 2017 sup-
ported the idea to income tax and social payments of the work of robots,
and to spend of received funds for help those who lost their jobs and their
retraining [5]. Behind the brackets of this propose only the question re-
mains, than will be busy people which replaced by robots. And a simple
reorientation of the released people to classes Handmade, for making to
yourself and others with your own hands some handicrafts will not be
enough to solve the growing problem.

Taking into account the foregoing, and assuming the transition to
individual subject-oriented production that is maturing in the economy [6],
it is necessary to provide a radical change to stimulating workers to creative
work. For the possibility of such stimulation through state regulation, it is
proposed, on the one hand, to introduce a tax on the use of robots, both in
production and in other areas, on the basis that robots save material reso-
urces and time, and on the other hand, encourage their implementation, for
example, by system of crediting. The state received from this means should
direct for maintenance of a normal existence of the released workers and the
most important thing on their training, and preparation for creative indi-
vidual work.

An operations performed on given algorithms must be performed
by robotic systems, and the individual work associated with creativity must
be performed by people and in part it must be paid from surplus value funds
created by robots. And the state should stimulate such a division of labor.

References

1. Campa R. Technological Growth and Unemployment: A Global
Scenario Analysis / R. Campa // Journal of Evolution and Technology. —
Vol. 24. Issue 1. February 2014. — Pp. 86-103.

2. Frey C. B. The Future of Employment: How Susceptive are Jobs
to Computerisation? / C. B. Frey, M. A. Osborne. — Oxford Martin Schole.
September 17, 2013.

3. Brinded L. Robots Will Steal 50 % of Human Jobs in Near
Future, says MIT and Professors. BST. July 2, 2014.

4. Porter E. Jobs Threatened by Machines: A Once ‘Stupid’ Con-
cern Gains Respect. — NY Times. 7.06.2016.

31


http://www.ibtimes.co.uk/robots-will-steal-50-human-jobs-near-future-says-mit-professors-1455088
http://www.ibtimes.co.uk/robots-will-steal-50-human-jobs-near-future-says-mit-professors-1455088
http://topics.nytimes.com/top/reference/timestopics/people/p/eduardo_porter/index.html

PROCEEDINGS OF XIl INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL
5. Robert Shiller. Why robots should be taxed if they take people's
jobs. Project-Syndicate. 22.03. 2017.
6. Kozlov M. Transition to the subject-oriented economy of indivi-
dual consumption. The Bulleten of Academy. Israeli Independent Academy
of Development of Science. Haifa, Israel, 2016. Vol. 8, Ne 2. — Pp. 32-59.

OLIHKA BAPTOCTI BPEHJIA HAINIOHAJIBHOI'O
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3a yMOB PUHKOBOI €KOHOMIKH OLIIHKa BapTOCTi Oi3HECY cTae edek-
TUBHMM I[HCTPYMEHTOM, SIKUI HE JIUIIE JONOMara€ BHU3HAYUTH pPealbHY
BapTiCTh KOMIIAHII, aje i crpusie Kpalii opieHTaIlil KoMmaHii B ii iHmyCT-
pii. BaromuM (pakTopoM mpaBHIBHOI OLIHKKA BapTOCTi Oi3HECY KOMMaHii €
oIliHKa BapTocTi 11 OpeHay. OCKUTPKY BUII HaBYANIBHI 3aKJIal MAlOTh 0O-
poTHucs 3a CBOTO aliTypi€HTa, TO BaroMuUM ()aKTOPOM, SIKHH CYTTEBO TiA-
BUIIly€ KOHKYPEHTO3IAaTHICTh YHIBEPCHUTETY, € HOT0o OpeH.

Bpenz € akTUBOM yHIBEpCHUTETY, SIKMH MPUHOCHUTH JOXIM, a OTXKE €
BaroMoO0 CKJIaJI0OBOIO BAPTOCTI YHIBEPCHUTETY.

bpenn HaYKMA, Ha nyMKy aBTOpIB, € BU3HAHHSIM BHCOKOI SIKOCTI
OCBITH 1 JOPMYETHCS 32 PAXYHOK:

— IHTENIeKTYaJIbHOTO KalliTany;

— GararopiuHoi ictopii akagemii (KMA HaiicTapimuii yHiBepcHTET
VYxpainn);

—HasiBHOCTI CTapoakaJeMi4HOTO KOpIycy, SKHH € TOJIOBHUM CHMBO-
nom HaYKMA. Bin 3a3nauenuii Ha ykpaiHcbkiii 500 rpuBHEBIH Kyiopi, a
TAKOX € JIOTOTHIIOM YKpaiHCHKOTO HayKOBO-JIOCIITHULIBKOTO IHCTUTYTY [ apBapya;

— BIJICYTHOCTI Xa0apHHUIITBA 1 KOPYIILT;

— peanbHo girouoi cuctemu Liberal Art Education;

— 6e3midi MUPOKO BiIOMUX BHITyCKHHKIB HA KEPIBHUX MOCATAX;

Onminka BaprocTi OpeHny HaVKMA 6azyBanack Ha METOJax OIlIHKH
BapTOCTi OpeHay Oi3HECOBHX CTPYKTYp, a caMe: BUTPATHOMY i PHHKOBOMY
[1, 2]. Bapro 3a3HaumTH, 0 B YKpaiHi OI[iHKa BapTOCTi OPEHIIB BHIIUX
HaBYAJIbHHX 3aKJIaIiB HE 3MiHCHIOBAIACH. TakuM YMHOM JlaHa poOoTa € mep-
IIOFO CITPOOOIO IIIOI0 OI[IHKK BAPTOCTI OpEHTY YHIBEPCUTETY B HAIIliil KpaiHi.

ButpartHuii MeTon nepenbdadae OmMiHKY BapTOCTi OpeHIa BUXOATIH
3 NPUITYIIEHHS 10 OpeH]] CTBOPIOETHCS “3 Hys”. Y HalloMy BHIAAKY OyJio
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3p0o0JIeHO MPUIYIIEHHs PO OyMiBHULTBO OyniBii, aHanoriyHoi Ctapoaka-
JaeMidHoMy Koprycy [3]. 3a ocHoBy Oyna B3srta co0iBapTicTh “ToTOBOro”
KBaJpaTHOT'O METpa IUIOMIi JKUTJIA ENITHOTO KHUTIOBOTO OYIMHKY MO BYJHII
I'puropis CxoBopoau 6. Ile, 3Bu4aiiHO, JOCHTH CHIJIBHO CHPOIICHE JOMY-
IICHHS, TaK SK KIACHYHUHA BHTPATHUHA METOJ mependadae TaKOXK i OIIHKY
BUTpaT Ha “po3KpyTKy”’ OpeHIa. Ane B yMOBaX HEBHU3HAYEHOCTI TOTO, SIK
OIIHATH 3yCHIIIS JIEpKaBH 110 “po3kpyTui” KneBo-MorusHcbkoi Akanemii
JlaHa METO/MKa BHKOPUCTaHa 3 OOMEXEHHSM. 3a LIMM METO/JOM BapTiCTh

o6perry HaVKMA cxiana 4,9 muma mon. CIIIA.

B sikocTi pMHKOBOIO BHUKOPHCTOBYBABCS METOJ OLIHKU BapTOCTi
OpeHIy 3a JOAAaTKOBOIO BHPYUYKOIO Bix OpeHmy. Lleit meton mependavae Ha-
SIBHICTH OJM3bKOro aHayiora. B Hamomy Bumajaky TakuMm aHainorom € Ha-
HioHAJIBHUHN YHiBepcuTeT “OCTpo3bKa akageMis .

Orinka 31iCHIOBAJIACh B JICKiIbKa eTamiB [3]:

1. O0uncroBanach BeTMYMHA BUAUICHUX KOIITIB BiJl JEpXKaBH Ta
OnaroniiiHi 300pu Ha pectaBpauito CrapoakanemidHoro koprycy Kuepo-
Morunaacekoi Akagemii.

2. Po3paxoByBanach pi3HHI B J0XOJIi 32 HaBYAJIbHI MOCIYTH, IO
HA/TAIOTHCS CTYACHTAM, SIKi BUaThCs HAa KOHTPAKTHIN OCHOBI, Y TIOPiBHSHHI 3
“ananoriunum” BH3. VY pa3i NO3MTHBHOIO pe3yibTaTy, OTpUMaHa cyMma
Oyze ToKa3yBaTH YHCTHH NOXiJ, IPUHECEHUH OPEHIOM, B pa3i XK Bil'€MHOT
PI3HHMII — YUCTHI 30UTOK.

3. AHaJIOTiYHO TOTIepeIHEOMY ITYHKTY OOUYMCIIIOBAIINCH AEprKaBHI
BUTPATH Ha CTYJCHTIB, 5IKi BUAThCSl HA OIOKETHI OCHOBI.

4. Po3paxoByBaBCsI TOXiJ BiJ peaii3aiii aTpHOyTHKH Ta CHMBOIIKA
Kueo-MoruistHCbKOT AKaeMii.

5. Bu3nauaBcs moxifn Bia opeHAw, 0OyMOBJICHUH OpeHIOM: TOOTO
aHaJIOTi4yHa MEPUIOMY IMYHKTY PI3HUIS MO OPEHJHIH IUIaTi B MOPIBHSHHI 3
a"anoriunuM BH3.

6. OcranHiM mapaMmeTpoM Oyna BemuunHa (iHAHCYBaHHS CBSITKY-
BaHHA 400-pivus KueBo-MormwistHCEKOT AkaieMil 3 AepiKaBHOTO OOKETY
Ta KOIITH, SKi HAAIANUIK Bij OmaromiitHUX opranizamiil Ta oci6. I{ro Bemu-
YMHY MOYKHa ITOBHICTIO 3apaXxOBYBAaTH B SIKOCTi BUPYYKH, IPUHECEHOT OPEHIOM.

7. OCKiTBKH METOJ MOMIOHMI 10 METOAY AMUCKOHTOBAHOI CyMapHO1
JoJlaHoi BapTOCTi, TO Oysn0 3pOOJEHO MPHUMYIICHHS, IO XUTTEBUN ITHKII
Openay craHoBHTH 20 pOKiB. 32 MM METOJIOM BEJIMYMHA BapTOCTi OpeHay
HaVYKMA cknana 5,8 man goin. CIHIA.

Taxum unHOM, cepenHbpoaprdmMeTnyna BapTicTh Openry HaYKMA
CTaHOBHTH 5,4 MIIH 01

3HaHHS BapTOCTi CBOro OpPEeHIy I03BOJIMTH YHiBepcutery “Kueo-
MorunsHchKa akaneMis’ MmiIBHITUTH €(peKTUBHICTh YIPABIIiHHSA, OOTPYHTO-
BYBAaTH PillIEHHS BITHOCHO IHBECTHUIIHUX IIPOEKTIB, CTaTH 0a3010 IS PO3-
POOKH KOPEKTHOTO i €)eKTUBHOTO OIOJIKETY.

33



PROCEEDINGS OF XIl INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

Jlitepatypa

1. Huxymuaa K. I'. Mertonsr onierku ctonmoctr Operna / K. I'. Hu-
KynnHa // DxoHoMuKa U mpaBo. — 2012. — Ne 4, — C. 31-36.

2. Salinas G. The International Brand Valuation Manual / G. Salinas //
John Wiley and Sons, Ltd. 2009-04-17.

3. llymaes H. B. Ouenka croumoctr 6panaa MI'Y [DnekTpoHHBII
pecypc]. — 2017. — Peskum moctyma: WWW.maga.ecjn.msu.ru/Work/diplom_
nikita_shumaev.pdf
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AHai3yr0ud METOIO0JIOTIYHI OCHOBH MOOYIOBU, MaTeEMAaTUYHE 3a0€e3-
MIEYCHHS Ta CTPYKTYPHI OCOOIUBOCTI MOIIHUPEHHUX Y CBITI CHCTEM MOJCIIIO-
BaHHS CHEPTeTHKH, MOXKHA CTBEP]KYBAaTH, IO JKOJHA 3 HUX HE MOXe OyTH
B3STOI0 32 OCHOBY PO3pOOKH MOJEi PiBHOBOKHOTO CTaHy JiOepai3oBa-
HOTO PHHKY €NeKTPOCHeprii YKpaiHu, MPUIATHOI UTS CHCTEMHOTI'O aHaJi3y
MIPOIIECiB I[IHO- Ta TAPUPOYTBOPEHHS HAa TAKOMY PHHKY [1, c. 87].

Bepyun 1m0 yBarv mpUHIMIIOBI BiAMIHHOCTI MiK HHHI JIIOYMM Ta
MaiOyTHIM J1iOepali30oBaHIUM PUHKAMHU CJICKTPUYHOI eHeprii YKpaiHu, CIuif
3a3HAYMTH, 110 CTBOPCHHS aBTOMATHU30BaHOI CHCTEMH MOJECIIOBAHHS IPO-
IIECIiB IIIHOYTBOPCHHS HA TAKUX PUHKAX, MPHIATHOI /IS 3aCTOCYBaHHS SIK Ha
MepexiHOMY Tepiofi, Tak i B MaiOyTHBOMY, mependayae BUKOPUCTAHHS
JIBOX OKPEMHX MOJYJiB, MOOYIOBAHUX HA MPHUHIIMIIOBO PI3HUX METOJ0JIO-
rIYHUX OCHOBAX, BIIIOBIIHO:

— CHCTEMHHUH OMUC OCHOBHHX CKIIQJOBUX CYKYITHOCTI Map>KHHAJIb-
HHUX BHUTpAT 3 ii MiHiMi3a1li€o (200 MaKCHUMI3aIli€r0 CYCIiILHOTO 100po0yTy);

— CHCTEMHHH OIMC TIOBEHIHKH OCHOBHUX YYaCHHKIB PUHKY JUIS
BiITBOPCHHSI YMOB KOHKYPEHTHOI PIBHOBAard Ha HHOMY.

3acTocyBaHHS 000X MOJYJiB 3a0e3rneduye BHPIIICHHS MNPoOIeMH
a/IeKBaTHOCTI MOJETIOBAHHA IPOIIECIB I[IHOYTBOPEHHS HA Pi3HHUX IMepiogax
BHKOHAHHS PO3PaxyHKiB.

OO0uaBa MOaYJIi 3a0€3MEUYIOTh MOMKIIMBICTh KOMITJICKCHOI OI[IHKH
npoiieciB 1iHOyTBOpeHHS. ChorojHi B KpaiHax €BPONM CIIOCTEPIraeThCs
3HAYHUHN Mporpec y HalpsMi CTBOPEHHS 3arajlbHOEBPOTIEHCHKOTO BHYTPIIII-
HBOI'O PHHKY E€JICKTPUYHOI €HEeprii, 10 BigOyBaeThcs 3TigHO 3 JupekTu-
BaMu €Bporelicbkoro IlapiaaMeHTy CTOCOBHO 3arajbHUX MPaBHI IIOAO
BHYTPIIIHIX PUHKIB €JICKTPOCHEPTil, TPETHOr0 CHEPreTUYHOTO MaKeTy, Per-
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namenTiB Kowmicii €C 110140 METOAUYHMX PEKOMEHIAIH CTOCOBHO PO3IO-
JUTEHHS TPOITYCKHOI CITPOMOYKHOCTI Ta BeIEHHS PEXXUMY ITepPEeBaHTaKCHHS,
Craryty 714/2009 ACEK 3 BUMoramu miofio JOCTYIy OO PHHKIB MiKAEP-

JKaBHOI TOPTIBJIi €IEKTPOCHEPTIEIO.

TakuM 9HMHOM, CTBOPEHHS aBTOMATH30BAaHOI CHCTEMH MOJCITIOBAHHSI
PHHKY eleKTpOocHeprii YKpaiHu mependavae BKIIOYCHHS 10 HOTO CKIIAIy
CITeITiaTi30BaHOTO PO3PaxXyHKOBOTO MOJIYJISA, IO peaii3ye, Mo-Tmepiie, 3a-
CTOCYBaHHSI METOJIB aHaJi3y MONIMPCHHUX THUIIB 3asJBOK Ta MPOMO3HIIN Y
cerMeHTi “puHOK Ha 100y Hamepen” (PJIH), siki BUKOPHUCTOBYIOTBCS Ha €BPO-
MeHChKUX Oip)KaxX CNEKTPUYHOI CHEprii, 30KpemMa 3asBOK Ta MPOIMO3MIIIN
JIIHIHHOTO Ta CXiM4acTOrO THIIIB, a TAKOX iX MoaudiKalii, 3asBOK 3 aTpH-
O0yToM “Bce abo HiUOro” Ta MiHO-IPUAMAILHUX 3asBOK. HasBHICTH TaKkoro
MOJyJIsl TO3BOJISIE MOJIEIIOBATH Pi3HI BapiaHTH PO3PaxyHKY MapKHHAIBHOT
uinu Ha P/IH Vkpainu Ta BU3HA4YaTW TUIM “TIPOJAYKTIB”, MI0 MAarOTh OyTH
BHKOPHCTaHI B I[bOMY CETMEHTI B XOJi BIPOBAPKCHHS JiOEepani3oBaHOTO
PHUHKY eJIeKTpOeHeprii B YKpaiHi, a caMme TakKi, 1[0 He cynepeyaTh 3arajibHo-
MPUHHATHM TUTIAM “TIPOJYKTIB”, SIKi BHKOPUCTOBYIOTHCS Ha €BPONCHCHKUX
6ipxax. ITo-apyre, momemoBanus PJIH Ykpainu 3a0e3meuye MOXIHBICTD
ypaxyBaHHS MEpPEe)KHUX OOMEKEHb Ha OCHOBI HESBHOTO ayKIIiOHY, IO TIepeN-
0ayae BUKOPHCTAHHSI METOAY [CICHTPATI30BAHOTO CIIOJYYEHHS PHHKIB,
3aCHOBAHOTO Ha BHKOPHCTaHHI amapaTy (QYHKIIH YHCTOTO €KCIIOPTY, ajie 3
MOXKIJIMBICTIO HOT0 BUKOPUCTaHHS JJIsl JOBLIBHOI KIIBKOCTI CHOJYyYyBaHUX
puHKiB. L{e 3a0e3neunTh HAOYHICTh PE3yJILTATIB PO3PaXyHKY IiH B YMOBax
CHOJIyYeHHS! PUHKIB eJeKTpoeHeprii YkpaiHu Ta mnoeramHol iHrTerparil
00’emHanoi eHeprernanoi cucremMu (OEC) YkpaiHu m0 3araibsHO€BPOICH-
ChKOTO PHHKY €JICKTPOCHEPTII.

MopenoBaHHS €KOHOMIYHHX MEXaHi3MiB I[IHOYTBOpEHHS B Ji0e-
pali30BaHOMY PHHKY €JIEKTPOCHEpTii YKpaiHu 3/1HCHIOETHCS 3 METOK BH-
3HAYCHHS I[iH Y KIHIEBUX CIIOXHBaviB. [JIT IOTO 3aCTOCOBYIOTHCS iMiTa-
LifiHa MOJIeNb [iHO- Ta Tapu(OyTBOPEHHS HA PHHKY €NECKTPOSHEPTii (1ami —
ImitamiifHa Mozmenb) i MOJETh PIBHOBAXKHOTO CTaHY JIiOEPaTi30BaHOTO PHHKY
(mami — PiBHOBa>KHA MOJIEIIb).

ImiTariitna Moxens 3a0e3rnedye po3paxyHOK MiHIMATbHO MOMKIIH-
BHX PIBHIB I[iH i Tapu(iB MUITXOM MOCIIOBHOI'O CKIaJaHHS BUTpPAT ydac-
HUKIB PUHKY Ha BUPOOHHMIITBO, Iiepeiavdy, PO3MOIiN Ta MOCTaYaHHs 3a1aHUX
00CSTiB €IeKTPOCHEPTii.

PiBHOBaXkHA MOIeTTh 3a0e3Meuye BU3HAUEHHS TAKUX ITiH Ta 00CSTiB
BHUPOOHHUIITBA, ITepe/iadi i CIIOKUBAHHS CIICKTPOCHEPTIi, 38 AKUX PE3yIbTaTH
TisSTPHOCTI OCHOBHHMX YYaCHUKIB JTIOEPasli30BaHOTO PUHKY HAWOIIBIIO0 Mi-
OO BPaxXOBYIOTh €JICMEHTH KOHKYPCHIIIT Ta PUHKOBHX B3a€EMOBITHOCHH.

Ilina Ha enekTpoeHeprito (GOPMYEThCS 3a pe3yibTaTaMH YKJale-
HUX JIOTOBOPIB Ha TAKUX CEIMEHTAaX: PUHOK JBOCTOPOHHIX OTOBOPIB, “pH-
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HOK Ha 0Oy Harepen’, BHYTPIITHE0J000BHi pHHOK, OarmaHcyrounii puHOK (BP).
PiBHOBa)KHA MOJENH NTO3BOJIIE BHU3HAYMTH I[IHM Ha PUHKY JABOCTOPOHHIX
norosopiB, P/IH. IIpu npoMy BpaxoBYeThCS KOHKYPEHTHA TMOBEJIHKA BH-
POOHHKIB €TIEKTPOCHEPTil Ha ITMX CETMEHTaX PHHKY.

ImiTariiitna Moenb 103BoJsi€e BU3HauMTH iy Ha PJIH Ta BP.

Ha P/IH po3spaxoByeThCs LiHA I IPOCTOTO MOTOJUHHOTO TIPO-
NYKTY €JICKTPOCHEPril.

Ha BP po3paxoByIOThCS IIHW: B MPOTIO3HINISAX HA 3aBaHTAKEHHS
BUPOOHHUKIB CJICKTPOCHEPTii, B 3asiBKaX Ha PO3BAHTAXCHHS BHPOOHHKIB
eJIEKTPOCHEPTIi, MO3UTUBHOTO HeOalaHCy eIeKTPOSHEPTii, HEraTUBHOTO He-
6amancy enexkrpoeneprii. Kpim Toro, BP Hamae omepaTtopy CHCTEMH Tepe-
Jadi pUHKOBI MEXaHi3MH BUPIIICHHS CHCTEMHUX 0OME)KeHb, ajJic BOHU € 30UT-
koBuMH. ToMy iMiTaIlifiHa Ta piBHOBa)KHA MOJEJi MalOTh 3abe3neuyBaTu
PO3paxyHOK 00CATY KOIITIB, SIKi BKIFOYaTUMYTHCS OO0 Tapudy Ha AUCIICT-
4yepchKe (OMepaTUBHO-TEXHOJIOTIUHE) YIIPABIiHHS.

OmnepaTop CHCTEMH Iepefadi BHKOHYE I1Ba BHUIU [iSUTBHOCTI Ha
PHUHKY €JICKTPOCHEPTrii Ta Ma€ 1Ba Tapudu: Tapud Ha JUcCIeTICpPChKe (ore-
PaTHUBHO-TEXHOJIOTIYHE) YIIPABIIHHSA 1 TapyQ Ha TOCIYTH 3 TIepeaadi eeKTpo-
eneprii. Imitaniiina Ta PiBHOBa)kHa MoOJeJli MalOTh PO3PaxOBYBaTH Iii Ta-
pudnu. OCHOBHHUMH PO3PAaXYHKOBUMH CKJIAaJIOBUMHU Tapudy Ha IHCIETYEp-
cbKe (OMEepPaTHBHO-TEXHOJIOTIUHE) YIPABIIHHS €: MOKPUTTSA BUTPAT B IPO-
Ieci KymiBiI JOMOMIXHHUX TOCIYT; MOKPUTTS TOCIOAApYMX BUAATKIB TIij-
npueMcTBa Ta (OHAY 3apOoOITHOT MJIATH B XOJI BUKOHAHHS wi€l (yHKIIT;
MTOKPUTTS BUTPAT, SKi BHHUKAIOTh y OIEpaTopa CHCTEMH Tepeaadi ImiJ| yac
YCYHEHHS CHUCTeMHHX oOMexeHb MexaHi3mMamu (BP); moxpurrs BuTpaT B
XO0Jli BHKOHaHHSA (YHKIIH AJMiHICTpaTOpa KOMEPIIHHOTO O0O0JiKy; IIo-
KPHUTTS BUTPAT B XOJi BUKOHAHHS (YHKIIA AIMIiHICTpaTOpa PO3PaxyHKIB.
OCHOBHUMH PO3PaXyHKOBHMH CKIIAJIOBUMH Tapu(dy Ha MOCIYTH 3 mepeaadi
€JIEKTPOCHEPTIi €: MOKPUTTS BUTPAT B IPOIECi KyMHiBIi €IeKTPOCHeprii Ha
BTPaTH B MAariCTpPadbHHUX 1 MDKICPKABHHUX CICKTPHYHHX Mepekax; Io-
KPUTTs BUTPAT Ha BP, sKi BUHHMKIK Yepe3 KyIiBIIO-MPOAaX HeOarTaHCiB
CJICKTPUYHOI CHEpTii BiJ BTpAT y MaricCTpalbHHUX 1 MDKICPKaBHUX Mepe-
’Kax; MOKPUTTS TOCTIOJapUYHX BHIATKIB Ta GOHAY 3apoOiTHOI IUIaTH HiANpH-
€MCTBA B XOJi BUKOHAHHS i€l QYHKIIT; MOKPUTTS BUTPAT s 3AiHCHEHHS
KOMIICHCAIIHOTO IJIaTeXy TapaHTOBAHOMY IOKYIIIIO; MOKPUTTS BUTPAT B
X0l HaJIaHHS TOCITYT KOMEPIIHHOTO 00Ky €JIEKTPOCHEPTIi.

EjlexTpornocTadaibHUK Ma€ MOXIIMBICTh Ha KOHKYPCHHX 3acamax
BHKOHYBaTH (DyHKI{ MocTadalbHUKA YHIBEpCAILHUX TMOCTyr abo mocra-
yaJlbHUKA OCTaHHbOT Hafii. Tomy ImiTamiiiHa Ta PiBHOBa)kHA MOJIeli MAIOTh
BH3HAUYATH I[iHM €JIEKTPOIIOCTaYalbHUKA TiJI Yac 3MIMCHEHHS HUM Pi3HUX
¢yHknid. OCHOBHUMH PO3PaXyHKOBUMH CKJIAIOBHMH I[IHU TIOCIYTH EJICKTPO-
MOCTa4YaJIbHUKA €: TIOKPHUTTS TOCTOJapYMX BHUAATKIB, (GOHIY 3apoOiTHOI
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IJIaTH Ta MPUOYTKY MiANPHUEMCTBA B TIPOIIeCci BUKOHAHHS (YHKIIIH eJIeKTpo-
MMOCTaYaIbHHUKA; MMOKPHUTTS BUTPAT IJ Yac 3MIMCHEHHS isJILHOCTI 3 BH-
KOHaHHS (QYHKIIT “TIOCTa4aJbHUKA OCTAHHKOI HAJii”; TIOKPUTTS BUTPAT IIiJ|
4ac 3MIMCHEHHS JisUTbHOCTI 3 HaIaHHS YHIBEPCATLHUX MTOCIYT.

ImiTariifina Ta piBHOBaXkHa MOJENI MarOTh 3AIHCHIOBATH PO3pa-
XYHOK IIiH 1 TapudiB y mopsaky ix GopMyBaHHS, SIKHH OYIKY€ThCS B KiH-
LEeBii Mojeni Jibepani30BaHOrO PHHKY, 30KpeMa: I[iHa Ha PHHKY JBOCTO-
POHHIX aoroBopiB; IiHa Ha PJIH; 1iHa Ha BHYTPIITHHOJ000BOMY PHHKY;
uinu Ha BP; tapud Ha mucnerdepchbke (OmMepaTHBHO-TEXHOJOTIUHE) yIpaB-
JIiHHA; Tapr( Ha MOCIYTH 3 Tepeaadi eIeKTPOCHePTil; Tapud Ha MOCIYTH 3
PO3MOIiIY eJIeKTPOEHEPTii; IiHA MOCIYTH eIeKTPONOCTaYalIbHUKA; IHU M0~
CTauaHHs eIeKTPOCHEPTii KIHIIEBUM CIIOKHABAYaM.

BucHoBku. CTBOpEHHSI aBTOMaTH30BaHOI CUCTEMH MOJCITFOBAHHS
PHHKY eleKkTpoeHeprii YkpaiHun mepembadae BKIIIOYCHHS IO HOTO CKIAIY
CITEIiaTi30BaHOr0 PO3PAXyHKOBOI'O MOAYJS, L0 peaiidye HUIIX KpaiHu 3
moeranHoi iHTerpanii OEC VYkpaiHum 10 3aranbHO€BPOMNEHCEKOTO PHHKY
€JICKTPOCHEPTII.

JlirepaTypa

1. Tenerin B. C. ExoHoMiuHi MexaHi3MH J1iOepasizallii pUHKY eJIeKT-
puuHOi eHeprii Ykpainu (IlepcrieKTHBH PO3BUTKY Taity3eil eKOHOMIKH 3 ypa-
XyBaHHIM CydacHHX eBpoiHTerpariiiaux nporecis / B. C. Texeriu // Marep.
MDKHap. HayK.-TpakT. KoH}. 21-22 keitHa 2017 p. — Juinpo : HO Ilepc-
mektuBa, 2017. — C. 87-89.

JIATHOCTHUKA CUCTEMM YIIPABJITHHSA
IHEPCOHAJIOM AK “XAPKIBOBJIEHEPT O”

Kocmin /]. FO. Xapxkiecokuil HayioHanbHuil yrigepcumem paoioeneKmponiKu
61166, Vrpaina, Xapkis, npocn. Hayxu, 14, email: nsipatova@gmail.com

AHaiti3 BHYTPIIIHEOTO CEPEOBHUINA IPOBOJUTHCS JJIsI BH3HAYCHHS
CHJIPHMX 1 CTA0KHUX CTOPIiH MiANPHUEMCTBA. METOI BHYTPIIIHBOTO CTpaTe-
TIYHOTO aHaNi3y € BCTAHOBIICHHS PUAATHOCTI MIAMPHUEMCTBA J0 peaizamii
NeBHUX (TIOTOYHUX 1 TaKUX, IO MOXYTh OyTH OOpaHi Ha MEPCHEeKTUBY) CTpa-
TEriYHUX Ail.

THUTIOBOIO HOCNIOO6HICMIO €TAIIIB MPOBENCHHS aHaNi3y BHYTPIII-
HBOTO CEPEHAOBUINA MisTIBHOCTI KOMIIAHII €:

— YTOYHEHHs 00’ €KTIB, IiJIeH 1 3aBIaHb aHAITI3Y;

— CKJIaJIaHHS TUIAHY aHAJITHYHOT JisTIbHOCTI,
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— BU3HAYCHHS OCHOBHMX NMOKAa3HHKIB, 32 JOTIOMOTOI0 SIKMX Xapak-
TEePHU3YIOTHCS 00’ €KTH aHATI3Y;

— 30ip Ta miAroTOBKa J0 aHaNi3y HeOOXiaHOT iH(opMaIliT;

— mepeBipka iH(opMarii Ha TOYHICTh, JOCTOBIPHICTH, PUBEICHHS
JIO CIIBCTABHOTO BUTJISTY, CUCTEMATH3AIIIS 1 T.IL.;

— BIIACHE JIarHOCTHKA BHYTPIITHROTO CEpEeIOBHUIA KOMIAHIT;

— CKJIAJIaHHs TePeIliKy CHIbHUX a00 cIaOKUX CTOpPIH KOMIAHIl Ta
3BENICHHS PE3YJbTATIB 10 aHATITHIHOTO 3BiTY.

Cutijz 3a3HaYUTH, IO B MeXKax IMiJrOTOBKH JAHOTO 3BITY iCHYBaJIU
meBHI 0OME)XEeHHS MIOA0 OTpUMAaHHA iHQopMmarii 3a BciMa HEOOXiTHIMHU
CKJIaJIOBMMHU Ta 3a TIHOMHOW0 Jeraiizauii inpopmaii. Tomy neski anani-
TUYHI BUCHOBKY BUXOIATH 13 3aTaJbHOTO PO3yMiHHS ()YHKIIIOHYBaHHS OOJI-
eHepro (1010 BHYTPIIIHBOTO aCIEKTY) B YKpaiHi.

Incmpymenmapiii ananizy BHYTPIIIHBOTO CEPEIOBUINA, SIKAH 0yI10
BUKOPHCTAaHO, 0a3yeThCsi HA BUKOPHUCTAHHI MOPIBHSHHS, PO3PAaXyHKIB Bij-
HOCHUX 1 CepemHiX BeNnYrH, (iHAHCOBHX pPO3paxyHKiB, TrpadigHoro Ta
TaOJIMYHOTO MOAAHHS JaHUX, IPYIyBaHHsI, 0aTaHCOBOMY METO/Ii, EBPUCTHY-
HUX MOJIEJISIX.

AK “XapkiBoOieHepro” € oJJHUM 3 HalOUIbIINX JAUCTPHO IOTOPIB
enekTpoeHeprii B Ykpaini. Lle mianmpueMcTBo 00ciyroBye XapKiBCbKY 00-
JIaCTh, SIKA BIIPI3HAETHCS BUCOKMM piBHEM iHaycTpianizauii (rutoma: 31400 kv?;
HaceneHHA: 2,8 muH). KoMmanis Bomosie 47273 kM JTiHINA eTEeKTPOMEpexKi 3
HOMIHaJIBHOIO IOTY)KHICTIO TpaHchopmaropi y 8162 MBA.

Ob6nenepro mae noope auBepcuikoBaHy 0a3y KIIEHTIB, IO BKIO-
yae 1,2 muH gomorocnogapctB ta 3000 TpOMHCIOBHUX CIOXHBaUiB (TOJIOB-
HUM YHHOM MalIMHOOYAiBHI mianpueMcTBa). Ha 11i 1Bi Tpynu crioxuBadviB
npunanae BixgnosigHo 40 % Ta 23 % npoaaxis enekTpoeHeprii KoMIaHii, Ha
KOMepHiiHuX crioxuBaviB — 18 %, a Ha MyHIIUIaIBHI mianpuemcTBa — 3 %.
Haiibinpmmmu criokrBadamMul KOMITaHii € BOJOKAHAIN Ta TeIIoMepexi, ‘“Xap-
KiBCBKHI METPOIIOJNIITCH, 3aBOAM 3 BUPOOHUIITBA €HEPTETUYHOTO OO0JIAI-
HauHs “Typ6oatom” Ta “EnextpoBaxmami”. Jlep>kaBa Bonogie 65 % akiiit
AK “XapxkiBoGuieHepro”.

Busnauennsa opecmpykmypu nionpuemcmea ma iv 6ionogionocmi
ymosam iiozo (ynxuionyeanns. Oprcrpykrypa AK “XapkiBoOneHepro”
HAJICKHUTH 10 JTiHIHHO-()YHKIIIOHAIFHOTO THITY 32 KJIACHYHUM IIiIXO0JI0M 0
BU/IIJIEHHSI THITIB OPTCTPYKTYP.

B opranizaniiiii cTpykTypi HE BimoOpakeHi (HemMae Mmigpo3AiiB 3
BIAMOBIAHMMY Ha3BaMH Ta HE BH3HAUYCHI BiIIOBIMaIbHI HAa PiBHI BUIIOTO
KepIBHULITBA KOMIIaHil) TaKi BaXkJIUBI (DYHKUIT B AiSUTEHOCTI Oy/Ib-5IKOTO PHHKOBO-
OpIEHTOBAHOTO MiIMPUEMCTBA, SK MapKeTHHr Ta iHHOBaIii. O4YeBUIHUM
MIOSICHEHHSIM € Te, 0 B YKpaiHi 00JIeHepro € NMpUPOAHIMH MOHOIIOJISIMHY,
SIKI HE BIIYyBaJIM OCOOJMBOTO PHHKOBOTO THCKY, SIKHHA CIIOHYKaB OW [0
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pO3BUTKY maHWX QyHKIiH. ThM He MeHmIe, MesKi yKpaiHChKi OOIeHepro
aKTHUBHO PO3BUBANN (QYHKIII OCTaHHI JecATh pokiB (mprMipom, [TAT “Xwmerms-
uuipkobnenepro”, ITAT “JIpBiBoOnenepro”, AT “IIpukapnartsiobnenepro”).
Ha mamy nymMKy, yMOBH CHOTOJEHHS BHMAararoTh BiJ KOMHaHii MPHIUTATH

OipLIy yBary iHHOBAL[ifHOMY PO3BUTKOBI Ta MapKETHHIOBIi MisITBHOCTI.

AHaI3YyI09H OpPICTPYKTYPY, IIOCANOBI 1HCTPYKINI Ta MOJO0XKEHHS,
MU BIJIMITWJIA TICBHI HEBIJIOBITHOCTI MiX I[MMU JIOKYMCHTaMH, SIKi CTO-
CYIOTBCS MIANOPSIIKYBaHHA a00 Ha3B OpraHi3amiiHUX Migpo3ainiB. Takox
JIOLIJIbHO BCTAHOBHUTH Ta ONPWIIIOAHUTH IPHHIUIIH, 33 SIKUMH BiiOyBa€eThCs
KOpHOpaTHBHE YNpPaBIiHHA B KoMmmaHii. Hanpuknan, mono BKIIOYEHHS THX
4K iHIUX mocazoBux ocid mo [Ipasminas AK i m0/0 BU3HAYCHHS YITKHX
MEK BHKOHABYOrO Oprady kommamii. Ha caiiri kommamii® B cxemi opr-
CTPYKTYPH € 1 NpaBJiHHS, 1 BUKOHABYa AMpeKLis, xoua 3a Craryrom [lin-
MIPUEMCTBO Ma€ BU3HAYMTH NEBHUH TN BukonaBworo oprany (Jupexiis
Kowmmnawii, [Tpaninus Komnanii uu ['enepanbhuii JJupexrop). Y n1okyMeH-
TaX 3ycTpiuaeThes ocwmanas Ha Haka3 AK “XapkisoOnerepro” Bin 27.10.2015 p.
Ne 1413 “IIpo BBeaeHus B Aito “TlooKeHHS PO MOPAAOK CKIaJaHHs, 3a-
TBEPKCHHS, NIEPETIIALY, BHECEHHS 3MiH /10 MOJI0KEHb IIPO CTPYKTYPHI Mij-
PO3MLIH, BIAIUIH, CITyKOH, YIIPABIIHHS, [IEXH TOCAJ0BUX 1 pOOOYMX IHCTPYK-
il Ta TOPSIIOK 03HAHOMIICHHS 3 HUMU~, SIKWi, Ha aJb, He OyB HaTaHUH.

BuzHaueHHs opraHizaliifHoi KyJbTypu KommaHii. 3 Tiei npu4nHH,
mo i1 BU3HAYEHHs BigOyBaJOCS METOAOM HETPHBAJIOIO CIIOCTEPEKCHHS 3a
(YHKI[IOHYBaHHSIM KOMIIaHil, Yepe3 CIUIKyBaHHS 3 KepiBHUKaMH Ta Clie-
[iaJicTaMH Ta 4epe3 BUBUCHHS JOKYMEHTIB KOMITaHii, MOKEMO JIHIIC MPH-
MYCTHTH, L0 OPTKYJbTypa HAJISKHUTh J0 I€PApXidYHOTO THUILY 3 NEBHUMHU
MPOSIBAMH KJIAHOBOTO (MATEPHATICTCHKOT0) Ta PUHKOBOI'O THITIB 1 Xapak-
TEPU3YETHCSI BUCOKMM CTYIIEHEM IHTETPOBAHOCTI Ta IHTEHCHBHOCTI.

Jnst OLIBIT TOYHOI MIarHOCTHKY THITYy OpraHi3amiiHol KymeTypu [1in-
MPUEMCTBA HEOOX1THO MPOBECTH aHKETYBAHHS.

Ouinka ingpopmauitinux cucmem i mexnonoziii. Kommanis npuuinse
3HAYHy yBary po3BHTKOBI iHpOpMaIliiHUX cucTeM i TexHomorii. [Tpoanai-
3yeMO iH(pOpMaliifHI CUCTEMHU YIIPABIIHHSA 32 OCHOBHUMH CKJIaJJOBAMHU.
MoskHa TOBOPUTH, IO JaHa TisUIbHICTh Y KOMITaHii € JOCUTh PO3BUHEHOIO,
asie noTpeOye yBard po3BUTOK iH(opMamifHUX KOMYHIKaIii 31 cnoXunBa-
yamu (ymockoHaneHHS CRM-cucTeM, MOKpaIieHHs 1HTEpHET-KOMYHIKaii,
OTpUMaHHS OUIBII JETAIFHOIO 3BOPOTHOTO 3B’SI3KY II0JIO 3370BOJEHOCTI
KITI€HTIB SKICTIO MOCIIYT TOIIO).

Ananiz cucmemu ynpaeninnsa 3nannamu. Jlana cuctema 3HaXo-
JMThCS Ha cTaii 3apopkeHHs Ha [lianpuemctsi. Bynp-ska komnaHis 3a3Bu-
Yail ycBiIOMIIIOE HEOOXITHICTh TOOYJIOBH CHUCTEMH YTPaBIiHHSI 3HAHHIMHU

Yhttp://www.oblenergo.kharkov.ua/company/struktura
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ICJIA BIPOBA/KEHHS 1HQOPMAIIHHUX CHCTEM, 3 MOCTYIIOBHUM PO3BHTKOM
iHpOpMamifHOTO MEHEKMEHTY. BakKIMBIM CTUMYJIOM Ta Oa3ucoMm s
BIIPOBAJPKEHHSI CHCTEMH ynpaBiiHHs 3HaHHAMHU y AK “XapkiBoGneHepro”
MOXE CTAaTH PO3BUTOK HPOLECHOTO MiIXOXy, HOKYMEHTYBAaHHS OCHOBHHX
TEXHOJIOTIYHUX MPOLECIB Yy Mexax Oi3Hec-mporeciB (el miaxia MOKH M0
HE BUKOPHUCTOBYETBHCS), PO3MIMPEHHS NPAKTUKH HABYAHHS MEPCOHATY Ha
BJIACHI 0a3i Ta 32 Me)KaMu KOMIMaHil. YTIpaBJiHHS 3HAHHSIMH € BOKINBUM 3
OTJISITy Ha Te, IO HA ChOTOHI 3HAHHS BU3HAHI B €KOHOMIKO-YIPaBITiHCHKIN
Teopii Ta MPaKTUI HAHBaXIIMBIIIMM PECYpCOM KOMITaHii. Y Taxii ckiamHii
Ta cnenu@ivyHii ranys3i, B AKiid 3HAHHI QOPMYIOThCA Ta BiANLTI(HOBYIOTHCS
NPOTArOM TPUBAJIOTO MEpioAy yacy, 4yepe3 MOCBiA 1 NMpPakKTHKy, ix 30e-
piraHHs, MOMIMPEHHS, BUKOPUCTAaHHS, Nepeada, HaOyTTs Ta PO3BHUTOK I10-
TpeOyIOTh peTebHOI yBaru Ta BUKOPUCTAHHS CY4aCHHUX IHCTPYMEHTIB ILOZO
TIPOIIECiB pOOOTH 3 HAMHU.

TakuM 4YMHOM, Ha OCHOBI IPOBEJCHOrO aHai3y 3a (YHKIISIMH,
aHaJi3y CHCTEMH YTPaBIiHHA Ta Oi3HEC-TPoIleciB (HACKUIBKH Ie OyII0 MOXK-
JIMBO 3AIHCHUTH Ha OCHOBI HamaHoi iHpoOpMallii), MOKHa BHUIUIMTH TEBHI
CHITBHI Ta c1a0Ki croporr kommadii. Citifi BKa3aTH Ha Te, IO IX BHIUICHHS
BiZI0yBasocs, BUXOASYH 3 MOTOYHUX YMOB (DYHKIIIOHYBaHHS €JIEKTPOCHEP-
TeTUYHOI Taxy3i, aJie HOBiI 3aKOHOMAaBYi 3MIHM 3[aTHI CYTTEBO 3MIHHTH
KOHTEKCT JiSJIbHOCTI IiIPHUEMCTBA 1 peKOH)Irypalito KII040BUX (HaKkTopiB
YCIiXy B Tajys3i.

Cunvnumu cmoponamu mianpreMcTsa € (0e3 paHKyBaHHI 3a 3Ha-
YYIIiCTIO): TOPIBHAHO HE3HAYHUI CTYIiHb 3HOIICHHS PO3MOJUIBHUX EIEKTPO-
MEpEXX; MOCHTh HE3HAYHUU CTYIiHb ()I3MYHOTO 3HOIICHHS ACSIKHX BHUIIB
Oyniseiss, criopya, obnaxHanHs, TpaHcnopty (1o 30 %); chopmoBaHa MaTe-
pilaybHO-TeXHIYHA 0a3a Ta BEJIMKHI JOCBIA poOOTH y ranysi nepenpadi i
TIOCTaYaHHs €JIEKTPOCHEPTii; aBTOMAaTH30BaHi CHCTEMHU OOJIKY €IeKTpoeHep-
rii; KOMIETeHIlii 3 HaJlaHHS SKICHUX TOCIYT Jis 3a0e3MmeueHHs eJIeKTpo-
SHEepreTUYHHUX MOTPeO KITI€HTA; KITIOYOBI KOMIETEHII] NIBHKOTO JiarHoc-
TyBaHHSI, TONEPE/PKEHHSI Ta YCYHEHHsI TEXHOJIOTIYHUX IMOpYIIeHb POOOTH
BHCOKOBOJITHOTO O0OJaJHaHHS; e(eKTHBHA CHUCTEMa MOTHBalii Ta po3-
BHUTKY IEpCOHAITY; PO3BHHEHA COIliajibHA 1HOPACTPYKTYpa; HAJIAro/pKEHa CHC-
TeMa 30yTOBOI AisSIIBHOCTI; BUCOKOKBaJII(piKOBAaHUHN Ta JOCBIIYEHUH Tepco-
HaJI; TOCTaTHhO BUCOKHIA PiBEHB COIIaIbHOI BiIMOBIAAILHOCTI.

Cnadkumu cmoponamu Oianbhocmi MOXXHAa Ha3BaTH: OpraHiza-
LiiHY CTPYKTYpPY 3 0OMEKEHUMH MOXIIMBOCTSIMUA FHYYKOTO pearyBaHHS Ha
3MiHM 30BHIITHBOTO CEPEIOBUINA; BiJCYTHICTh YIPABIiHHS 3HAHHAMU Ha
MIANIPUEMCTBI; HEJOCTaTHbO PO3BMHEHUI pPIBEHb MAapKETHHIOBOI JisIb-
HOCTI; HasBHICTh BY3bKHX MiCIIb OIEpAIiifHOI MisITbHOCTI (HEPiBHOMIPHICTh
3aBaHTa)KCHHS! MOTY>KHOCTI €HEeprorepeaBajbHOr0 001aHaHHS, HEJOCTaTHIO
KUIBKICTh OOJIKOBUX TPHIANIB Ha MICIAX, HEIOCTATHIO 3a0€3MeYCHICTh
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MIEPCOHATIOM BiNMOBITHUX mpodeciii meBHUX (QYHKIIOHAIBHUX BiATIB 1
PEMOHTHO-30yTOBUX MiAPO3IiTIB); BIACYTHICTH (POpPMaIi30BaHOI CHCTEMHU
CTpaTeriyHoro IUIaHYyBAaHHS; BIJACYTHICTH YITKOI CTparerii; BiICYTHICTb
CHCTEMH OIIHIOBaHHS Tporpecy (MpamiBHUKIB, BIIAUIIB i KOMIaHIi B mi-
JIOMY) y JOCATHEHHI CTpaTeTiYHUX LiIeH; HU3BKUH piBEHb BHKOPUCTAHHS
Cy4JaCHHX YIPaBIIHCHKIX KOHIICMIIH 1 TEXHOJOT1i; BHCOKHUH piBEHb TEXHO-
JIOTIYHHUX BTPaT €JIEKTPOCHEPTiil; HeOCTaTHHO PO3BUHEHY 1HHOBALIHHY JIisLIb-
HICTB; BIICYTHICTh BJIaCHOI HAyKOBO-TEXHIYHOI 0a3m; HecTaOIMbHIHA (iHaH-
COBHUIl CTaH 3 MPUYMH BHUCOKOTO PiBHS 1e0ITOPCHKOI 3a00proBaHOCTI; Bi-
CYTHICTH (OPMaJi30BAHOTO MPOIIECHOTO IiIX0AY A0 3MIHCHEHHS OIepariii-

HOI JIiSUTBHOCTI; BiICYTHICTB cepTudikanii 3a crangapramu 1SO.

BucHoBKkH. BUKOHaHHS TaHUX PEKOMEHIALIH TO3BOJIUTH KOMIIAHI{
TIepeHTH Ha IHIINN AKICHUI piBEHb YIPaBIIiHHI, SKUH BiIIOBIIaTAME TIPaK-
THUI[I BeICHHs Oi3HECY CBITOBUX KOMIIaHiM, TO3BOJIUTh BUKOPUCTATH HOBI MOJX-
JIMBOCTI Ta OYTH FOTOBOIO JIO CKJI3JHOIIB POOOTH B HOBMX PUHKOBUX YMOBaX.
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CeKuusi Npo6J/ieM HAHOTEXHOJIOTUI
U MaTepuaioBeJeHUs

OEMTOCEKYH/IHAS JIABEPHASA OBPABOTKA
PEXYIIEI'O UHCTPYMEHTA U3 T23A
JIJISI CO3JJAHUS HA HEM HAHOCTPYKTYPHOI'O CJIOSA

1 2
Kocmrwox I'. .7, bpyaxa O. O.
1 . " .
Hayuonanvuwiti aspokocmuueckuti ynueepcumem “XAHU”, Xapvkos
Hayuonanvunoi asuayuonnvii ynusepcumem, Kues

Teoperndeckue ncciae0BaHUS MPOBOAWINCH HA OCHOBE PEIICHUS
COBMECTHOH 3aJlaud TEIUIONPOBOAHOCTH M TepMoymnpyroctH, [1] xoTopas
MO3BOJISUIA TIOJTy4YaTh IOJIS TEeMIlepaTyp, TEMIEpaTypHBIX HalpsHKEHHH,
OIIEHUBATh CKOPOCTh POCTA TEMIIEPATypHl U B AabHEHIIIEM C Y4ETOM KpH-
TepueB obpazoBanus HC HaxoauTh 0oOBEMBI 3epHA M OTPAHUUYUB pazMep
3epHa 100 HM, OLIEHUTH 30HBI TEXHOJOTHYECKUX MapaMeTpoB Ja3epa, MpU
KOTOPBIX €CTh BepOSTHOCTH noiydenust HC.

Puc. 1. 3aBHCHMOCTHh MaKCHMAJIBHON TeMIepaTyphl
B 30He /ieficTBUA J1a3epHOro u3jyyeHust Ha T23A o1 MJIOTHOCTH TEII0BOI0 NOTOKA
HAa pa3HbIX [VIyOMHAX U BpeMeHM AeiicTBus t = 10%¢

B ciyuae nelicTBUS (eMTOCEKYHIHOTO Jla3epa I TEXHOJIOTHYec-

KHX PEKMMOB C MIOTHOCTHIO TErioBoro mortoka ¢ = 10-10' Br/m® u

Bpemén ero meiicteus t = 107°-10™ ¢ Gbum mpoBemeHBI pPacuSTH MaK-

CHMaJIbHBIX TEMIIEPaTyp, CKOPOCTEH pOCTa TEeMIIepaTyp U TeMIIepaTypHBIX
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HaTpsDKCHUAN Ha Pa3NIMYHBIX ITyonHax. Tak, HampuMep, aHamu3 puc. | mo-
Ka3bIBAET, UTO 0 TeMIiepaTypam mpH Gobmmx Bpemenax (I = 107°-10™ ¢),
peasHo MokHO Tonydath HC mpu mioTHOCTSX TeroBoro motoka ( = 10 B,
IpUYEM TPH MajibiX BpeMeHax Ha Gombmux rmyommax 11,8-3,7-107 M, a

IIPU MaJIbIX Ha MIOBEPXHOCTSIX.

PesynbraThl pacuéra cKOpOCTH pocTa TeMIlepaTyp IpeACTaBIICHEI
Ha puc. 2 amsa ayx pexumos t = 100 ¢ u t = 10" ¢. Bugno, uro ams stux
PESKHMOB peanu3yloTcs YCIOBHsS nocTaTtouHble s oOpasoBanust HC mo
3TOMY KPHTEPHIO, TaK Kak oHH mpesbimarot 10” K/c.
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Puc. 2. 3aBHCMMOCTBH CKOPOCTH H3MeHEHHsI TeMIIepPaTyphI B 30He JeiCTBUS
JIa3epHOro u3jay4yeHust Ha Mmatepuan T23A oT NJIOTHOCTH TeNJIOBOro NOTOKA
Ha pa3HBIX rIyGHHax n Bpemenn xeiicreus: a) t =100 ¢; 6) t=10"% ¢

PerynupoBaTh BpeMs NEHCTBHS HMITYJbCa B JIA3EPHBIX YCTaHOBKAax
HAMHOT'O TPOIIE, YeM IUIOTHOCTh TEIIOBOTO MOTOKa. [lo3ToMy ObLIHM TO-
CTPOEHBI 3aBUCUMOCTH MaKCUMAJIbHOM TeMIepaTypbl, CKOPOCTH U3MEHEHUS
TEMIepaTypbl U TEMIICPATYPHBIX HANPSDKCHUI B 30HE ACUCTBHS Ja3epHOrO
M3ITyYeHUs] Ha WHCTPYMEHTAIbHBIA MaTepral T23A oT BpeMeHHU NeHCTBUS
TEIJIOBOT'O TTOTOKA Ha pa3HbIX MIyOMHAx (puc. 3).
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Puc. 3. 3aBucumMocTh TeMnepaTypHbIX HANPsi2KeHUil B 30He AeiicTBUS
Jia3epHOro uzjay4yeHus Ha T23A ot BpeMeHH ero JeiicTBUSI HA Pa3HBIX IVIyOHHAX
(m1oTHOCTH TemaoBoro motoka g = 10 Br/m?)

Jlns TeroBoro nmotoka ( =10 Br/m? pu BpeMeHax 107-10% ¢
JUIs psifia TIIyOMH ecTh BO3MOXHOCTh nonydenuss HC nipu aeficTBuu Temie-
paTypHBIX HaNpsDKEHU. B ocTallbHOM AMana3oHe TEXHOJIOTMYECKUX Iapa-
METPOB peann3yeTcss BOZMOXKHOCTh ycKopeHust oOpazosanust HC mpu nedict-

BUH TEMIEPaTypHBIX HAPSKEHHUH.
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Puc. 4. 3aBucumocTtb 06béMa HaHOKTacTepa R = 5107 M 0T MHHEMAJILHOI (a)
M MAKCHMAJILHOI1 (0) TIy0MHBI IPH JefiCTBHHU J1a3ePHOI0 H3J1yYeHHs
¢ Pa3IM4HOIi IVIOTHOCTBHIO TEIJIOBOro moroka (Marepuan T23A)
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OObeM 3epHa ompenensieT BO3MOXHOCTh Pealln3allid HaHOCTPYK-
Typ B Marepuaje, a TeXHOJIOTHYECKHE MapaMeTpbl, KOTOpble nX obecredu-
BAIOT, SBJIIOTCS BaXKHBIM PE3yJbTaTOM HccienoBanus. Kpome Toro, riy-
OWHBI 3aJIeTaHKs 3TOTO 3epHA TAK)KE BaXKHBI JUIsI KOHCTPYHUPOBAHUS MTOBEPX-
HOCTH JAeTaneil u3 HaHOCTPYKTyp. [losToMy OBLIO NPOBEAEHO HCCIIEIOBA-
HHUE 3aBHCHMOCTH 00beMa HaHOKJIACTEpa OT MUHHMMAJIbHOM M MaKCHMallb-
Ho¥ riryounsl 3aneranust HC (puc. 4, myHkTupoM ObuT 0003HaYeH 00BEM,
cooTBercTByIOmHii rparmue nossnenns HC). Ipu R = 5107 M 30ma TexHo-
norndyeckux napamerpoB JIM pacummpena, T.e. mpu OOJIBIIEM KOJIMYECTBE
TEXHOJIOTHYECKHX MapaMeTPOB eCTh BO3MOXKHOCTh nosryyeHuss HC (puc. 5).

2 q, Brim A

Puc. 5. 3aBHCHMOCTH 06bEMA HAHOKJIACTePa 1S paguyca naTHa R = 5107 m
OT IUVIOTHOCTH TENJIOBOI'0 MOTOKA JIA3¢PHOI0 H3J1y4YeHHUs] U BPeMeHH
€ro J1eiicTBHsI B 30He, I/le 00Pa3ylOTCs HAHOCTPYKTYPHI (MaTepuan T23A)

[IpoBeneHHBIE WCCIEAOBAHUS MOKA3AIHA PEabHYI0 BO3MOXKHOCTH
MOJIYYC€HUsI HAHOCTPYKTYp C TOMOIIBIO J1azepHOl 00paboTku B (emro-
CEeKYHIHOM JHara3oHe TBepnaoro cimiaBa T23A. [IpudeM MOKHO BEIOHPATS,
C TIOMOIIBIO IKCIIPECC-OLIEHKH, PEABAPUTEIBHBIE TEXHOJIOTHIECKUE Tapa-
METpBl U HAcCTPOWKHM Jazepa (pa3Mepa IATHA) JUIS TOTO, YTOOBI IOJIyYHTh
HAHOCTPYKTYPBI Ha OIpelesIeHHON TITyOMHe, a M3MEHAS TeXHOJIOTHIECKHe
rapaMeTphl 3aIl0JIHUTh MTOJTHOCTHI0 HAHOCTPYKTYPaMH JOBOJIBHO-TaKH 3Ha-
AUTEIBHBIN TTOBEPXHOCTHBII cII0i meTam (mopsiaka 107 m).

Bce 3T0 1O3BOJIUT CYIIECTBEHHO IOBBICHTH PA0OTOCIIOCOOHOCTH U
3(h(PEeKTHBHOCTD PEKYIIEro HHCTPYMEHTA U3 TBepAoro ciaBa T23A.

Jlureparypa

1.Koctiok I'. I DddekTuBHBIN peXyIIMiA WHCTPYMEHT C HAHO-
MOKPBITHSMH ¥ HAHOCPYKTYPHBIMU MOJM(HUIIMPOBAHHBIMH CIIOSIMH © MOHOID.-
cripaBounuk : B 2 kH. / I'. U. Koctiok. — Xapsekos : [Tnanera-Ilpunr, 2016. —
Kn. 1: [Ina3sMeHHO-MOHHBIC U HOHHO-ITy4eBbIe TeXHOJIOrHH. — 735 c.; KH. 2:
Jlazepnsie Texnomoruu. — 507 c.
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BBICOKODHTPOINMMHBIE HUTPUJAHBIE, KAPBUJIHBIE,
BOPUJIHBIE U OKCHU/IHBIE HAHOIIOKPBITHUSA
HA TBEPJIOM CILJIABE T12A

Kocmiox I'. U.Y, Tumogpees A. I'?
Hayuonansnviii asporocmuyeckuti ynusepcumem um. H.E. JKykoeckoeo “XAU”
Ten.: (057)-788-42-06, e-mail:g.kostyuk206 @yandex.ru
2XUMIIPOM, Xapukos

Bruta uccnenoBaHa BO3MOXKHOCTD CO3/IaHHUS BBICOKORHTPOIUIHBIX
HUTPUAHBIX TOKPHITHH Ha TBEpAOM ciutaBe T12A, paccMarpuBaiach BO3-
MOKHOCTh HaHECEHHUS! HUTPHUIOB KapOWIOB, OOPUAOB U OKCHIOB radHus,
LUPKOHUS, MonuOeHa, Bonb(pama, UTTPUs ¥ HUKes. s sToro Ha oc-
HOBE COBMECTHOH 3a/1a4i TEMJIONPOBOJHOCTH U TepMoympyrocTd [1] ompe-
Jersicst 00bEM 3epHa U TIIyOMHBI €r0 3aJeraHus A7l PACCMOTPEHHBIX 3JIe-
MEHTOB, a TaK)Ke a30Ta, yriepoaa, bopa u KUCIopoa.
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Puc. 1. 3aBucumoctu o6bema Hanokiaacrepa (HK) (a), munumanbHoii (6)
H MaKcUMaJIbHO# (6) r1y6unbl 3aneranust HK npu aeiicreuu nonos 6opa (B
¢ pa3auuHbIM 3apsiaoM (2 =1,z =2,z =3) nasa T12A
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Hanpumep, s cimyyas aeiicTBus HOHOB Oopa (cM. puc. 1) pasmep
3€pHA YBEIMYMBACTCS: JIEKAT B IIpelenax 4,410°-1,36:107 M. Tax B m0-
CIIeTHEM CIy4ae MBI HMEeM JIeJI0 ¢ CYOMHKpPO3epHOM, TITyOMHEI €To 3aera-
HUS: MUHUMAJIbHAS JISKUT B IMANa30HE 1,2~10'9—9,29'10'8 M, a MaKCUMab-
Hast 2,9-10°-1,07-107 m. B 5ToM citydae TIyOHHBI 3aeraHMs MPEBHIMIAIOT
BCe MpeAbITyIe, KaKk U pa3Mep 3epHa.
AHaNOTWYHBIE pacyEThl IPOBEACHBI I a30Ta, YIIIePoa, KHCIOpOoaa.
B nanpHeieM B 3aBUCHMOCTH OT TOT'O KaKyIO ITOCIIEJ0BATEIILHOCTh
CIIOEB MBI XOTHUM MOJYYHTh MCXOAS M3 aATE3NOHHBIX M NMPOYHOCTHBIX Xa-
PaKTEPUCTHK MOKPHITUSI MBI BHIOMpaeM MOBEPXHOCTHBIH CIIOW TOKPBITUS U
uX depemoBaHue. [ BBITIOHEHUS YCIOBHS BBICOKOAHTPOITUITHOCTH OIpe-
JersieM oo raHUs yYacTBYIOLIETO B mpolecce ¢ yuyéroMm TpeGoBaHMS,
9T00BI IHpKOHUA ObUIO He Oosee 30 %, a TOTOM OIIGHWBAaEM CKBa)KHOCTH
HMIIYJbCOB HamlpsKeHus Ha ucnaputenu ¢ xaroxoM CLI 20 u momo oc-
TaJBHBIX KOMIIOHEHTOB UL KOTOPHIX HEOOXOANMO MMETh OJUH KaToJ JIBYX-
KOMIIOHEHTHBIH, ¢ COOTHOIIEHHEM KommoHeHToB 50 %/50 % wu nBa ucna-

puteisl € OAHOKOMIIOHCHTHBIMU KaTOAaM1
V, m?

10 100¢ woon E, 98

1, 00F 0

LOOF 09
100 1000 oo E, 98
Puc. 2. 3aBucumoctu o6bema Hanokiaacrepa (HK) (a), munumanbHoii (6)
U MaKCHMAJILHOI (6) riry6unbI 3aneranus HK npu aeiicreun nonos rapmust (Hf')
¢ pa3auuHbIM 3apsaom (2 =1,z =2,z=3) naa T12A
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Hampumep, Ha puc. 2 i MOHOB radHUS MPEACTABICHBI BCE TPHU
3aBMCUMOCTH. BuaHo, uto 006EM cooTBeTcTBYIOmMI HaHocTtpykTypam (HC)
peanmsyercst 0 dHepruu noHoB mopsiaka 700—800 3B u riryOWHBL: 111 MUHH-
MaJIbHOM 072,2-10'8 M; JUI MaKCHMaIbHOM — 1,8-10’9—3,2-10'8 M. Bugno, uto ¢
pocTtoM Macchl noHa 00béMbI HC M riyOMHBI MX 3ajJ€TaHHS CYIIECTBCHHO
YMEHBIIIAIOTCS. DTa TSHICHITUS MTPOCIICKUBACTCS MPAKTHUSCKH IS BCEX pac-
CMOTPEHHBIX HOHOB. JIJ1s1 TOro 4To0bI 00pa30BaIMCh OOPHUIBI, HEOOXOIUMO,
YTO 3apsj U SHEPrHsi HOHOB Oopa OBUIM TakW, YTOOBI TIyOHHA €ro 3aie-
raHus Oblia OJM3Ka MONTYYEHHBIM IJIs1 Ta(HHUS.

Tax s mukens (Ni') 3aBucumoctn 06béMa HC 1 MUHUMANBHOM 1
MaKCHMaJIbHO# IITyOHHBI 3aJleTaHtsl IPEeCTaBICHbI Ha pUC. 3.
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Puc. 3. 3aBucumoctu o6bema HaHokaactepa (HK) (a), MmunumasbHoii (6)
H MaKCHMAJIbHOI (6) ry6unbI 3aieranus HK npu eiicteun nonos mukess (Ni')
¢ pa3au4HbIM 3apsiaoMm (2 =1,z =2,z =3) naa T12A

I'my6unst 3aneranns HC npu sueprun 200 3B cocTaBisroT: MUHU-
maibHasg — 0-1,52- 10° M, MakcuManbHas — 2,1+ 10'974,79- 10° m. [Tpu smep-
run 2000 3B: munnManbpHas — 9,24-10'1076,6310'9 M; MaKCUMaJIbHas —
5,77-10°-1,35-10 m. IIpu 20 KoB: munnmansnas — 5,7-10°-2,87-10° u;
makcumanbHas — 1,7-10%-3,95-10 m (cm. puc. 3).
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Jns HuKens TyOWHBI 3ajieraHus ONDKe K TIIyOWHAM 3ajeraHus
a3ora, 4To crnoco0cTByeT 3hdexTrBHOMY 0OpasoBanuio HC n3 HUTpUIOB.
[TpoBens Takue pacy&Tsl ¥ BEIOPAB MOCIIEIOBATEILHOCTD CIOEB: HA
MOBEPXHOCTH JOJDKEH OBITh CIOW M3 COCAMHEHMS HMEIOIIEr0 MUHHMYM
aIFe3MOHHOTO B3aMMOJICHCTBHS ¢ 00padaTeiBaeMbiM MaTepuasiom [1]. Oc-
TaJIbHBIC CJION PACIIOJIAraloTcs ¢ y4€ToM TpedyeMoro pexxuma padbotsl PU.
B 3akiroueHHe MOKHO OTMETHTB, YTO OJIaroapsi CO3MaHHIO CIOEB
13 BBICOKOIHTPOIMIHHBIX HUTPHUIHBIX, KApOUIHBIX, OOPUAHBIX U OKCHIHBIX
HAHOCTPYKTYPHBIX MOKPBITUH M BHIOpaB MOCIEN0BATEIBHOCTD CIIOEB (TIep-
BBII Ha MOBEPXHOCTH € YYETOM aJre3MOHHOTO B3aUMOJCHCTBUS ¢ oOpada-
THIBAEMBIM MaTEPUaJIOM) MbI MOXKEM KOHCTPYHPOBATh d(QPEKTUBHBINH PExKy-
LIMH MHCTPYMEHT BBICOKOH PabOTOCIIOCOOHOCTH.

BBICOKOSHTPOIIMIHBIE KAPBUIHBIE
N OKCHUJAHBIE HAHOITIOKPBITHUS
HA CBEPXTBEPJIOM MATEPHAJIE “KOPTUHUT”

Kocmiox I'. U., Menxoséposa O. M.
Hayuonanvuwiti aspoxocmuyeckuti ynusepcumem um. H.E. JKykosckoeo “XAU”

Bruta uccnaenoBaHa BO3MOXKHOCTD CO3/IaHHUS BBICOKOIHTPOIHITHBIX
TIOKPBITUH M3 YUCTHIX METANIOB Ha cBepXTBEpAOM Mmatepuaie (CTM) kop-
TUHHTE, PAacCMaTPUBAIACh BO3MOXKHOCTh HAaHECEHMs TadHWS, IMPKOHMS,
MousinbieHa, Bob(pama, UTTPUs U HUKEIsL. J[jist 3TOro Ha OCHOBE COBMECT-
HOW 3aj1aui TEIJIONPOBOIHOCTH M TEPMOYIIPYTOCTH OIpesielsiics 00bEM 3epHa
1 TITyOWHBI €T0 3aJIeTaHus AJIsl PACCMOTPEHHBIX 3JIEMEHTOB.

s yraepona 3aBucuMocT 00béma 3epHa (puc. 1, a), MUHUMAIb-
HOW (puc. 1, 6) M MakcUManbHOU (pHc. 1, 8) TIIyOMH 3aneranus Mo3BOJISIOT
MIOJYYUTh MPOCTPAHCTBEHHYIO KapTHHY 0Opa30BaHMs 3epHa B 30HE JEHCT-
BUSl MOHA yriepoja. BuaHo, 4To HAHO3EPHO MOXKET OBITH MOJIyYEHO HpHU
sHeprusax noHoB ot 200 mo 2000 3B, Toraa kak BOm3u 20 k3B BeposTHOCTH
ero oOpa3oBaHUsI HEBBICOKA, a IpPU 3apsAAOBBIX 4nciax 2 W 3 BooOuie
HEBO3MOJKHA. /lMana3oH MHUHMMAJIBHBIX TIIYOWH 3aJleTaHusl COCTABIISET BEJH-
annel 9,09-107°-8,79-10® m, a maxcumaibhbe — 3,13-10°-9,64-10% M (puc. 1).
BuaHo, 4T0 B 3TOM Cilydae JOCTHraeTcss MakCMMalbHast TTyOuHa 30HBI, I/1e
oOpazyercst 3epHO, YBEIMUMBACTCS NPAKTHYECKHU 0 AECITKa MUKPOMETPOB,
YTO B TIOCIIEAHEM CiIydae o0pazyeT CyOMUKPO3EpHO.

AHanorn4HsIe 3aBUCUMOCTH MTOIY4EHBI T KUCIOPOa.

Iepeiing k 3aBUCUMOCTAM JUIsl UpKOHUS (Zr), CM. pHc. 2, HoIy-
YHM, YTO MPAKTHUYECKHU TS BCEX UCCIIEAYEMBIX dHEprui peanusyotces HC.
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Puc. 1. 3aBucumoctu 00péma HK (a), MUHUMAIBHO# ()
M MaKCHMAaJIbLHOIi (¢) TTyouns1 3amerannst HK npu nefictenn nonos yriaepona (CY)
¢ pa3au4uHbIM 3apsiaoM (2 = 1,z = 2, z = 3) nas CTM kopTuHHTA

JII/IaHa3OHBI FJ'Iy6I/IHBI 3aJICTaHUuA COCTABJISKOT: MHUHHUMAJIbHAA —
5,22:10"°-4,6-10° m (cm. puc. 2, 6); maxcumanbHas —2,72-10°-5,29-10% m
(cM. puc. 2, 6). AHAOTHYHBIE 3aBUCHMOCTH TIOJyY€EHBI [jIs HHOHOB Ta(HHUs,
MonnbaeHa, Boab(hpama, UTPHs.

yMeHBH_Ia}OTCSI MHUHUMAJIbHAA W MaKCHUMaJIbHAs FJ'Iy6I/IHI:.I 3aJjic-
TaHus 3€pHa C YBCJIIMYCHUEM MACChbl MOHA, a TAKIKE HEC3HAYUTCIbHO YMCHb-
mIarTCsa O6’béMLI 3€pHa. 3oHa OHEpPruu, rac BO3MOKHO IMOJTYYCHUC HAHO-
CTPYKTYpP, YBCIHNYMBACTCA, YTO MOJOXUTCIbHO CKA3bIBACTCA Ha (1)I/IBI/IKO-
MEXaHUYCCKUX XapaKTCPUCTUKAX MOKPLITHA, KOTOPOC NPU HAHOCTPYKTYP-
HOM 3€pHE MMECT 6OJ'II:IHYIO MHKpOTBépILOCTL, npeac TCKy4UeCTH, Mmpeaci
IIPOYHOCTH, IMOBBIIIACTCA TAKXKC KOPPO3HUOHHAsA CTOﬁKOCTL, IIpHu 3TOM YBEC-
JIMIUBACTCS CIIOCOOHOCTh BOCTIPUHUMATH yJapHbBIE HArpy3KH 3a CUET CHU-
JKEHUSI MOJYJS YIPYrOoCTH. DTO TO3BOJIIET BBIIEPKUBATh BBHICOKHE Ha-
TPY3KH B 30HE yIPYTrOCTH, TO €CTh MPH OONBIINX AePOpMAITUIX MBI HMEEM
HEBBICOKHUE HAIIPSKCHUA.

50



PROCEEDINGS OF XIl INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

v, m!
e
=3
Lave 22 r=2
1.006.24 el
a 1008
10 -
= 105 10 L ’6
_,7vhwwm
- =3
=2
1.00€ 0% > = |
o
L INE-09
o¢
1 1000 ooy E 38
h.ll".
23
™2
=1
6  yoorom /
10X ML nx ‘.’8

Puc. 2. 3aBucumoctu 06béma HK (@), MunuManbHoii (6) 1 MakCMMaIbHOIi (6)
ray6unsl 3aneranus HK npu aeiictBun noHos uupkonusi (Zr")
¢ pa3au4HbIM 3apsiaoM (2 = 1,z = 2, z = 3) nas CTM kopTuHHTA

IIpoBenéHHBIE pacUETHI MOKA3bIBAIOT, YTO BPEeMs PaOOTHI KaTOAA C
matepuasom L{I'20 momkHO OBITE B 4 pa3a MeHbINE, YeM BpeMs JeHCTBUSA
paboThl OCTANBHBIX, YTO MO3BOJMT OOECIIEYUTH TpeOyeMoe COOTHOLICHHE
KOMITOHEHTOB. PaboTa 3TOro kKaroaa JomkHA OBITh MEPHOIUIESCKON, YTOOBI
o0ecreunTh MOIy4YeHHe COOTBETCTBYIOIINX COOTHOLIEHUH KOMIIOHEHTOB B
BBICOKODHTPOITMIHOM KapOMIHOM M OKCHIHOM MOKPBITHH C MHHHUMAJIEHBIM
KOJINYECTBOM MHTEPMETAIUINAOB M aMOp(hHOIT (ha3bl.

IIpoBens 3T pacyérsl, BEIOEpEM IOCIEIOBATENBHOCTL CIOEB: Ha
TIOBEPXHOCTH JIOJDKEH OBITh CIIOW M3 COEIMHEHUs, UMEIOIEr0 MUHUMYM
aAre3MOHHOTO B3aMMOJEHCTBHS ¢ 0OpabaThiBaeMbIM MaTepuaaoM. OcTalb-
HBIE CJIOM pacroaratoTcs ¢ yu€toM Tpedyemoro pexxkuma paborsl PU (06-
paboTKa BBICOKONPOYHBIX W 3aKAIEHHBIX CTaJlel; XapakTep pe3aHus: Herpe-
PBIBHBIN, IPEPBIBUCTHIN H 1p.).
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Jlureparypa

1. Koctrok I'. Y. DddexTuBHBIN pexymuii HHCTPYMEHT ¢ HaHO-
TIOKPBITHSIMI ¥ HAHOCTPYKTYPHBIMHA MOJH(HUIIMPOBAHHBIMH CIIOSIMHU : MOHOT.-
cnpaBoyHUK : B 2 kH. / I'. Y. Koctiok. — Xapskos : [Tnanera-IIpunT, 2016. —
Ka. 1: ITna3MeHHO-HOHHBIE U HOHHO-ITyYeBbIe TEXHOIOTHU. — 735 C.

PEXYIIUE NTHCTPYMEHTBI
U3 UHCTPYMEHTAJIBHOM CTAJIA V12
IIOCJIE OBPABOTKN ®EMTOCEKYH/JIHBIM JIASEPOM
N NNEPCIHEKTHUBbI UX IPUMEHEHUSA

Kocmiok I'. U., Eeceenxosa A. B., Ulupoxuii FO. B.
Hayuonanvuwiti aspoxocmuyeckuti ynusepcumem um. H.E. JKykosckoeo “XAU”

Ha ocHoBe pemeHnst COBMECTHOM 3a/1aud TEIUIOPOBOJHOCTH U TEPMO-
YIIPYTOCTH ¢ YYETOM SHEPTHH, 3aTpaurBacMON Ha KPUCTAJLTH3AINIO, OBLIH
MIPOBEICHBI UCCIICAOBAHUS IOJIEH TeMIlepaTyp, CKOpOCTeH pocTa TemIiepa-
Typ ¥ TEMIIEPaTypHBIX HANPSKCHHN, YIUTHIBAas KPUTEPUH OOpa30BAHUS
HaHocTpykTyp (HC), ObuM TOTy4YeHBl TEXHOJIOTHUECKHUE PEKUMBI, TIPU KO-
TOPBIX BO3MOXKHO oOpazoBanue HC. Tak, 3aBUCUMOCTH MaKCHUMAaJILHON TeM-
nepaTypbl B 30HE ISITHA OT IUIOTHOCTH TEIUIOBOTO MOTOKAa HA Pa3HBIX TIIy-
6unax B ene PU u3 V12 1 Bpemenn 10 ¢, 10™° ¢ npencrasnenst ua puc. 1.

Jlnst Bpemenn t = 10™ ¢ 30ma momyuenns HC cmermaercst B cTo-
poHy GoNbIHX TeruoBEIX moTokoB ( = 10*...10" Br/M? (pu Goxbimem (
9Ta 30Ha yIaIsieTcs OT MOBEPXHOCTH, puc. 1, a).

Ipu Bpemenn t = 10™° ¢ BosmoxHOCTE 06pasoBanns HC peas-
syercst mpu ( = 10%°...10"° Br/m?, mpuuém 1u1st mocieHero B 30He TTyOHH
2,87 - 10™...5,74 - 10™ m (puc. 1, 6).

Bcé aTo roBOpHUT, UTO MO KPUTEPHIO TPEOyEeMOro Iuana3oHa TeM-
repatyp ecTb BO3MOXKHOCTb PEaJIM30BBIBATh PEXHUMBI ¢ oOpazoBanuem HC.

st oneHKHM Bo3MOkHOCTH oOpazoBanust HC HemocpencTBeHHO 3a
CU€T JEWCTBUSA TEMIIEPATYPHBIX HANPSHKEHUN OBIIM MCCIICIOBAHBI 3aBUCH-
MOCTH TEMIIEPATYPHBIX HAIpPSDKEHUN B 30HE JECHCTBUS JIA3€pHOrO HU3Iy-
yeHUs: Ha Y12 OT TUIOTHOCTH TerioBoro moroka (puc. 2). Ha Hem mpen-
CTaBJICHHI JIBAa HauboOJIee XapaKTePHBIX PEXUMa, TOKAa3aHO, YTO B IIHPOKOM
JMara30He IOTHOCTEH TEeTIOBOTO IMTOTOKA €CTh BO3MOXKHOCTH 00pa30BaHUs
HC (t = 10 ¢). Jins Bpemén, mpuGmmkaromuxes k t = 107 ¢ (puc. 3, 6)
obpazosanne HC mpakTiyeckn He BO3MOXHO, HO CYLIECTBYET BEPOSTHOCTh
yckopenust oopazoBanusi HC 3a cuér BBIIOIIHEHNUS IPYTUX KPUTEPHEB.
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Puc. 1. 3aBucuMocTh MAKCHMAJIbHOW TEMIIEPATYPbI B 30He e CTBUS
JIa3epHOro M3;Iy4YeHust Ha Y12 OT IVIOTHOCTH TEeMJIOBOr0 MOTOKA
JUTS Pa3HBIX IyOMH 1 BpeMenn aeiicteus: a) t=107¢c; 6)t=10"%¢c

<
»

S e

Puc. 2. 3aBucHMOCTb TeMIIePaTYPHBIX HANPSIKEHUI B 30He eficTBUsA
JIA3ePHOr0 U3JIy4eHHs: Ha Y12 oT IJI0THOCTH TeNJIOBOro M0TOKa
VIS PA3HBIX IJyOMH U BpeMenH Aeiicteust: a) t=10"%¢; 6)t=10"%¢c
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[IpuHsB, uTo pa3Mep HaHOKIAacTepa AODKeH ObITh MeHee 100 HM,
MBI MOXXEM OLIEHHTh TEXHOJOTMYECKHE MapaMeTpbl, I KOTOPBIX MOTYT
6biTh peanmmzoBanbl HC. Tak, 3aBHCHMOCTH pa3MepoB 3€pHA OT INIOTHOCTH
teroBoro notoka JIU (() u Bpemenu ero aevictsus () momyueHsr odnactu,
re obpasyiorcss HC npu paumyce maraa JIM npu R=5-107 m (puc. 3).

am
1E-8 , "
t=10" ¢ t=10"" ¢
t=10 “ ¢
q=10': Brim® =107 ¢
e g=10"" Brim’ t=10" ¢
q=10“ Briv’ all SR
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TR t=10"" ¢  C
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- 1510
1E-11
1E-12
1E-13
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R | -3 & s /" 1E-16
B4 Er1e '/E"e\%h 1E-17
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Puc. 3. 3aBucumocTh pa3mepa 3epHa HaHOKJIacTepa AJsl cTaiau Y12
OT IJIOTHOCTH TEMJIOBOI0 MOTOKA JIa3ePHOr0 H3JTyYeHHsI
¥ BPeMeHH ero AefiCTBHS B 30He 06pasoBanust HanocTpyKTyp (R =5-107 M)

Takue 3aBUCHMOCTH MO3BOJISIFOT BBIOMPATh TEXHOJOTHUYECKUE Hapa-
MeTpBsl 00pabOTKH (EMTOCEKYHIHBIM JIa3€pOM HHCTPYMEHTAIBHYIO CTallb
V12 ¢ uensto momyuenust HC. Otu pacd€THble 3aBHCHMOCTH HAalOT BO3-
MOYXHOCTb MPOBECTH 3KCHPECC-OLEHKY TEXHOJIOTHYECKHUX IapaMeTpoB Ja-
3epa At 3 PEeKTUBHOI 00padOTKH HHCTPYMEHTAIBHON cTanu Y 12 ¢ 1enbio
nonydyenus HC.

Jluteparypa

1. Koctiok I'. I D¢ddexTuBHBINA pexymuii HHCTPYMEHT ¢ HAHOIIO-
KPBITUSIME ¥ HAHOCPYKTYPHBIMH MOAU(MHUITIPOBAHHBIMHU CIIOSIMH | MOHOTP.-
cnpaBounuk : B 2 kH. / I'. W. Koctrok. — Xapekos : [lnanera-IIpunt, 2016. —
K. 1: TIna3mMeHHO-HOHHBIE U HOHHO-TTy4eBbIie TexHoMoruu. — 735 c.; Ku. 2:
Jlazepnsie Texnomorun. — 507 c.
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BbICOKOOHTPOINIMMHBIE HAHOIIOKPBITHUS

N3 YUCTbIX METAJIJIOB
HA CBEPXTBEPAOM MATEPHUAJIE “KOPTUHHUT”

Kocmiox I'. U.
Hayuonanvnwiii aspoxkocmuueckuti ynugepcumem um. H. E. JKykoeckoeo “XAH”

Bema nccnenoBaHa BO3MOKHOCTD CO3JaHUSI BBICOKODHTPOIHMHHBIX
KapOWIHBIX M OKCHIHBIX MOKPHITHH Ha cBepXxTBEpmoM matepuaie (CTM)
KOPTHHUTE, paccMaTpuBaiach BO3MOKHOCTh HAHECEHHS KapOUIOB U OKCH-
J0B radHUs, TUPKOHUS, MONMMOAeHA, Bodb(ppama, UTTpUA U HUKens. Jlis
9TOTO HAa OCHOBE COBMECTHOH 3a/aué TEIUIONPOBOIHOCTH M TEPMOYIPY-
TOCTH ONpeesuics 00BEM 3epHa U TIIyOWHBI €ro 3aJIeTaHHs AT PacCMOT-
PCHHBIX 3JIEMEHTOB — yIJIepoJa U KHCIOpoa.
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Puc. 1. 3aBucumoctn 00béma HK (a), MUHIMAIBHOI (6) 1 MAKCHMAJIBLHOI (6)
riyouns! 3aieranus HK poiss CTM “kopTHHUT IpH 1eficTBHH HOHOB rayHust
¢ pasauuHbIM 3apsiiom (2 =1,2=2,2=23)

Ha puc. 1 mis wmoHOB radHMs THpeNCTaBICHBI BCE TPHU 3aBUCH-
Moctu. BumHo, uto 00BEM, coorBercTByrommii HC peanusyeTcs 1o 3HEp-
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run uoHoB mopsaka 700-800 »B u riryOmHbl: MuHUMansHOH 7,44-10

5,21-10‘8M M MaKCUMaJIbHOM — 2,96 10'975,94~ 108m. Bumno, 9T0 € pocTOM Macch

noHa 00bpéMeI HC ¥ riryOWHBI MX 3aJIeTaHus CYIIECTBEHHO YMEHBIIAIOTCS.
IMepeiias K 3aBUCUMOCTSIM [JIs UPKOHUsA (Zr') (puc. 2), moTydum,

YTO MPAKTUYECKH IS BCEX MCCIEeAyeMBIX dHepruil peanmsytorcs HC. [lna-

TIA30HEI TITyOHHBI 3aJICTaHMs COCTABILIOT: MUHIMAJIbHAS — 5,22 10'104,6 108 m

(puc. 2, 6); makcumanbHas — 2,72+ 10°-5,29-10% m (puc. 2, 6).
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Puc. 2. 3aBucumoctu 06béma HK (@), MunIMAanIbLHOI (6) 1 MaKCUMAaIbLHOI (6)
rayounsl 3aneranus HK s CTM “kopruant”
NpH IefiCTBUY HOHOB IIMPKOHMSI € Pa3JIMYHbIM 3apsiioM (Z=1,2=2,2=3)

s wonoB mrtpus (Y') aHaIOrMUHBIE 3aBHCHMOCTH IIPEICTaB-
neHsl Ha puc. 3. I'nyounsl 3aneranns HC npu sneprun 200 3B cocTaBisior:
MUHUMaJbHas — 5,18+ 1 003 ,29- 10° M, MaKCUMaJibHas — 2,72 10'976,42- 10° m.
IIpu suepruu 2000 5B: MuHMMaNbHAS — 13’9,27-10'971,2810'8 M; MaKCHMaJlb-
Hast — 6,98-10°-1,79-10° m. IIpu 20 KoB: mMunnmanshas — 1,3-10%-4,58-10®
M; MakcumaibHast — 1,99-10%-5,29-10® m (cm. puc. 3).

AJIOrMYHBIC 3aBUCHMOCTH IOJIYUYCHBI JJII MOJUOACHa, BOIbhpama
1 HUKels. PacuéThl MOKa3bIBAIOT, UTO BpeMs pabOThI KaToa ¢ MaTepHaioM
HI'20 momxHO OBITH B 4 pa3a MEHbBINE, YeM BpeMs JeiicTBUs pabOTHI Oc-
TaJbHBIX, YTO MO3BOJIUT 00ECIICUUTh TpeOyeMOe COOTHOIIICHHE KOMIIOHCHTOB.
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Puc. 3. 3aBucumoctu 06béma HK (@), MuHHMANIBLHOI (§) 1 MaKCMMAIbLHOI (6)
riayounsl 3ajeranus HK qns CTM “kopTuHut”
NpH AeiiCTBUH HOHOB MTPHsI C Pa3JIHYHbIM 3apsiaom (Z=1,2=2,2=13)

PaboTa sTOro Karoma AOMKHA OBITH MEPUOIUIECKON, YTOOBI 0bec-
IICYUTH HOHy‘IeHI/Ie COOTBeTCTBy}OHH/IX COOTHOH_IeHI/Iﬁ KOMIIOHCHTOB B BbI-
COKOBHTpOl’[HﬁHOM Kap6I/IJIHOM U OKCUJIHOM HOKpBITI/II/I C MUHUMAJbHBIM
KOJIMYECTBOM MHTEPMETAUTHIOB B aMOpGhHOH (as3sl.

Jluteparypa

1. High-Entropy Alloys — A New Era of Exploitation / J. W. Yeh,
Y. L. Chen, S.J. Lin, S. K. Chen // Materials Science Forum. — 2007. — VVol. 560. —
Pp. 1-9.

2. Koctiok I'. Y. DddexTrBHBIN pexyInii HHCTPYMEHT ¢ HAHOIIO-
KPBITUSIMA ¥ HaHOCTPYKTYPHBIMH MOITM(DUIIMPOBAHHBIMHU CJIOSIMH : MOHOTP.-
crpaBouHuK : B 2 kH. / I'. K. KocTiok. — XapekoB : [Tnanera-IIpunr, 2016. —
Ku. 1: [InazMeHHO-HOHHBIC 1 HOHHO-TTy4eBbIe TEXHOJOTHH. — 735 c.
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HAYYHBIE OCHOBBI CO3JJAHUSI BBICOKOHTPOIMUMHBIX
HUTPHUIHBIX, KAPBUJHBIX, BOPUJIHbIX U OKCHUJIHbIX
HAHOIIOKPBITHUI HA TBEPJOM CILJIABE T23A

Kocmiwox I'. 1., Bonax E. A., Ilanuenxo 1O. C.
Hayuonanvuviii aspoxocmuueckuii ynugepcumem um. H.E. JKykoeckozo “XAU”

brina uccnenoBaHa BO3MOKHOCTD CO3/IaHUSI BBICOKODHTPOMUIHBIX
MOKPBITUM W3 YMCTBIX METAUIOB Ha TBEpHOM cruiaBe T23A, paccMmarpu-
Bajiach BO3MOXKHOCTh HAHECCHHUSI HUTPUIOB KapOUI0B, OOPUIOB U OKCHIOB
radHUs, TUPKOHUS, MONMOICHA, BOIbPpamMa, UTTPHU U HuUKeNs. [ 3Toro
Ha OCHOBE COBMECTHOH 3a7aud TEIUIONPOBOJHOCTH M TEPMOYNPYIOCTH OIpesie-
TsIcs 00BEM 3epHA U TITYOUHBI €ro 3aJIeTaHws Ul PACCMOTPSHHBIX 3JIEMEHTOB.

JIns BBIMOTHEHUS YCIOBHS BBICOKOAHTPONHMIHOCTH OMpeelsieM
JIOJTFO Ta(HUS YIACTBYIOILIETO B TIpoIiecce ¢ Y4ETOM TpeOOBaHU, YTOOBI IHP-
koHus 6but0 He Oonee 30 %, a MOTOM OIIEHMBAEM CKBA)KHOCTh UMITYJILCOB
HanpspkeHus Ha ucnapurenu ¢ katogom CLIT 20 1 100 oCTanbHBIX KOMIIO-
HEHTOB JJIs1 KOTOPBIX HEOOXOIUMO UMETh OJIUH KaTOJ| IBYXKOMIIOHCHTHBIM,
¢ coortHorieHreM KoMIoHeHToB 50 %/50 % wu jBa ucmaputenst ¢ OJHO-
KOMITOHEHTHBIMH KaTonaMu (puuéM 0O0beNHSIS B IBYXKOMIIOHEHTHOM Ka-
TOJIC DIIEMEHTHI ¢ OJIM3KIMH MApIUATFHBIMU JTaBICHUSIMH TPU OTUHAKOBBIX
TeMIeparypax).

Ha puc. 1 mns noHOB radHUS MPEICTaBICHEI BCE 3 3aBHCHMOCTH.
Bunno, uto 006€M cooTBeTCcTBYIONMI HaHOCTpYKTYpaMm (HC) peanusyercs
1o sHeprun MoHOB nopsanka 700—800 3B u rayOWHBI: TSI MUHIMAaJIBHON
0-2,2-10® m; st MakcumanbHoi — 1,8:10°-3,2:10® M. Buaso, uto ¢ poc-
TOM Macchl HoHa 00bEMBI HC 1 ryOMHBI MX 3aJleraHus CYIECTBEHHO YMEHb-
mIaroTcs. OTa TEHACHIUS TPOCICKUBACTCS MPAKTUYSCKH U BCEX pac-
CMOTpPEHHBIX HOHOB.

Tepeiizsg K 3aBUCHMOCTSM JUIS LIAPKOHUS Zr" (CM. pHc. 2) MOTyduM,
YTO MPAKTHIECKH IS BCeX McclexyeMbIx 3Heprui peammsytotcs HC. [puuém
npu 200 3B TiryOuHBI 3ajieraHus COCTaBIIOT: MUHUMalbHast — 0-6,3- 1070 u;
makcumanbHas — 3,34 10°-543 10° m. ITpu 2000 3B MuHUMaNbHBIE —
6,37-10%° — 5,37-10° m; makcumanshsie — 54 10°-1,25 10° m. Js 20 kB
JUTSE MUHUMAJIBHOW TIIyOWHBI 3aJieTaHus — 4,6-10_972,48 10® M; Ui MaKCH-
ManbHol — 1,54:10%-3,52-10% m.

Jlns wonos Bomb@pama (W') mpencraBneHbl aHAJOTMYHBIE Tpa-
¢uku (cM. puc. 3). ['myounst 3aneranus HC npu sneprum 200 3B cocras-
JIAIOT: MUHAMAaNbHAs — 0-9,89- 1070 M, MakcumaibHas — 1,77- 10'941,33-10'9 M.
IIpu sneprum 2000 >B: munumanvhHas — 4,38 10'10—5,1 107 M; MaKCH-
manbHas — 5,17- 10'€Ll,17-10'8 M. [Ipu 20 KoB: muanmManbpHas — 3,79-10'EL
2,19- 10 M; MaKcuMalibHas — 1,42+ 10'8—3,20- 108 M.
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Puc. 1. 3aBucumoctu oobema HaHokiaactepa (HK) (a), MUHUMAaABHO¥ ()
H MaKCHMA/ILHOI () Iyounbl 3aneranns HK npu neiictBuu nonos radpuus (Hf')
¢ pa3au4HbIM 3apsiaoMm (2 =1,z =2,z =3) naa T23A
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Puc. 2. 3aBucumoctu 06bema Hanokiaacrepa (HK) (a), munumasbHoii (6)
M MaKCUMAJIbHOii (6) riryOunbI 3aieranust HK npu aeiicteun nonos nupkonus Zr'
¢ pa3IM4HbIM 3apsigoM (Z =1,z =2,z =3) nqaa T23A
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Puc. 3. 3aBucumoctu oobema HaHokaactepa (HK) (), MUHUMaBHO¥ (6)
H MaKCHMAJIbHOIA (6) TTy6uHbI 3aerannst HK npu neiicTeuu HoHoB Boabppama (W)
¢ pa3au4HbIM 3apsiaoM (2 = 1,z =2,z = 3) nasa T23A

Jns noHOB MONIMOIEHA M HUKENS IMOJIYYCHbl aHaJOTHYHBIE 3aBU-
cuMocTH. Peann3oBaTh BBICOKOIHTPOMUUHOE MOKPBITHE C MIECThMA MeETal-
JaMH MOKHO B ycTaHOBKHM BY2-MBC, rie ecTh 4eThIpe HcrapuTens, B IByX
13 KOTOPBIX OYIyT HaXOIUTHCSA KATOIBI M3 YHUCTHIX METAJUIOB, 3 B OCTab-
HBIX — JIBYXKOMIIOHEHTHBIE KaToJipl. BOT Tak, Harpumep, €ciii OJIMH U3 KaTo-
noB Oyxer u3 LII'20 (20 % Hf + 80 % Zr) ans toro, utobbl obecreynTh
MOJTyYCHHE BBHICOKOIHTPOIMHHOTO MOKPHITHS HEOOXOIUMO, YTOOBI radHus
ob110 7,5 %, a nupkoHus 30 % — MakCHUMaabHO BO3MOXKHOE KOJIMYECTBO OJ1-
HOT'0 KOMIIOHEHTa B BBICOKO3HTPOIMMHOM MOKPbITUU. Torna pacy€Tsl noka-
3BIBAIOT, YTO OCTAJILHBIE DJIEMEHTHI TOJDKHBI COCTABIITEL 15,6225 % kak B 0HO-,
TaK U B IByXKOMITOHEHTHOM KaToJie.

Jluteparypa

1. Koctiok I'. N1. DddexTrBHBIN pexylminii HHCTPYMEHT ¢ HAaHOMO-
KPBITUSMH ¥ HAHOCPYKTYPHBIMH MOJU(UIIMPOBAHHBIMH CIIOSIMH : MOHOTD.-
cnpaBoynuK : B 2 kH. / I'. U. Koctiok. — Xapbkos : [Lnanera-IIpunt, 2016. —
Kn. 1: [Ina3mMeHHO-MOHHBIE 1 MOHHO-TY4€BbIC TEXHOJIOTHH. — 735 C.
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BBICOKOSHTPOIIMMHBIE HAHOCTPYKTYPHBIE
BOPUJIHBIE, HUTPUJIHBIE, KAPBU/IHBIE, CUWJINIIU/HBIE
U OKCHUJTHBIE IIOKPBITUSA HA TBEPJIOM CILUIABE GEM1

Kocmiwx I'. H., Kocmiwox E. I'.
Hayuonanvuviii aspoxocmuueckuii ynugeepcumem um. H.E. JKykoeckozo “XAU”

Bruta uccnenoBaHa BO3MOXXHOCTh CO3JIAHHS BHICOKOIHTPOTMHUHHBIX
OOpHUIHBIX, HUTPUIHBIX, KAPOUIHBIX, CHIMIUIHBIX U OKCUIHBIX MOKPHITHN
Ha Matepuane Geml, paccmarpuBanach BO3MOKHOCTh HAaHECEHUs OOpUIIOB,
HUTPHUIOB, KapOUIOB, CIIMIHAOB M OKCHIOB Ta(HUSA, MUPKOHHUSI, MOIUO-
JicHa, BoJb(paMa, UTTpUS U HUKeNs. JIJi1 3TOro Ha OCHOBE COBMECTHOM
3aa4d TETUIOMPOBOIHOCTH M TEPMOYIIPYTOCTH OMpenesuics 00bEM 3epHa
U DIyOWHBI €ro 3ajieraHus A1 PACCMOTPECHHBIX DJIEMEHTOB — Oopa, yrie-
pora, a30Ta, KUCIOpOoa ¥ KPeMHUSI.

ITomy4enue GopunoB TpeOyeT Moaaud MOHOB OOpa, KOTOPHIE MOXKHO
MONyYaTh HEMOCPEICTBCHHO W3 3JEKTpoga M3 Oopa MpH HCHOIH30BAHHUU
MarHerpona. Hampumep, st 6opa 3aBucumocTr 06néMa 3epHa (puc. 1, a),
MUHUMaJIbHOH (puc. 1, 6) m MakcumansHOU (puc. 1, 6) TIIyOUH 3aneranus
MO3BOJISIFOT IMOJYYUTh MPOCTPAHCTBEHHYIO KapTHHY OOpa30oBaHMs 3e€pHA B
30HE JIEWCTBUS HOHA Oopa.

JlnanazoH MUHUMAaJIbHBIX TIyOUH 3aJleTaHusl: 4,76'10'1071,08'10'7 M,
a MakcuMaibHbIX — 2,6:10°-1,18-107 M (cm. puc. 1). Bumno, uto B 3TOM
cllyyae JOCTHIaeTCsl MakCHMallbHasl TTyOWHA 30HBI, TZie 00pa3yeTcs 3epHO,
YBEITUYUBACTCS MPAKTHIESCKH JIO O MUKPOMETPOB.

AHAJIOTHYHBIC 3aBHCHMOCTH IOJTYUYCHBI ISl HOHOB YIJIEpO/a, a30Ta,
Kuciopona. B nmanpHelimeM B 3aBHCHMOCTH OT TOTO, KaKykO IOCIEIOBa-
TENBHOCTh CJOEB MBI XOTHM MOJYYHTh, UCXOMs M3 AATC3UOHHBIX U IMPOU-
HOCTHBIX XapaKTEPHCTHK MOKPBITHSA, MBI BHIOMPAaEM MMOBEPXHOCTHBIA CION
MOKPHITUS W WX 4epepoBaHue. [l BBIMONHCHHUS YCIOBHS BBICOKOIHTPO-
MUAHOCTH OMpeaessieM 00 radHus, y4acTBYIOIIErO B IPOIECCe ¢ YUETOM
TpeOoBaHuUs, YTOOBI IUPKOHUS ObUIO He Oonee 30 %, a MOTOM OlLleHHBaeM
CKB2XHOCTH MIMITYJIECOB HAIIPsDKEHHS Ha ucnaputeny ¢ karogom CLI 20 u
JIOJF0 OCTAJIBHBIX KOMITOHEHTOB, JJIi KOTOPHIX HEOOXOIUMO HUMETh OJHH
KaToJ JIBYXKOMITOHEHTHBIH, C COOTHOIIIEHHEM KOMIOHEHTOB 50 %/50 %, u
JIBa MCHAPUTEIIS C OJHOKOMITOHCHTHBIMHU KaTogaMu (MpuuéM oObeAHHSSA B
JBYXKOMITOHEHTHOM KaTOJE 3JIEMEHTHI C OJIM3KMMHU MapIHaIbHBIMK JABJIC-
HUSIMH [IPH OJTUHAKOBBIX TEMIICPATypax).

Ha pwuc. 2 s noHoB radHUS IPEACTaBICHBI BCE TPU 3aBUCUMOCTH.
BugHo, uto 006EM, cootBeTcTBYrOIUI HC peanusyercs 10 SJHEPTUH HOHOB
nopsinmka 700—800 5B m riryOWHBIL: A1 MUHUMAJIBHOK 072,75-10'8 M; IS
MaKcuMaIbHOM — 2,04:10°-3,49-108 m.
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Puc. 1. 3aBucumoctu o6bema HaHok1actepa (HK) (), MUHUMaBLHO¥ ()
M MAKCHMAJTLHOIH (6) TTy6uHbI 3a1eranns HK ot sHeprun npu aeiicteun nonos opa (B
¢ pa3IHYHBIM 3apsiaoM (Z =1,z =2,z = 3) gast Geml

1 1000 100 B

Puc. 2. 3aBucumoctu oobema HaHokJacTepa (HK) (a), MunnmanbHoii (0)
U MaKCHMAJIbHOI (B) ri1yOuHbl 3as1eranust HK ot 3Heprum npu eiicTBMM HOHOB
rapuus (Hf') ¢ pasamunbiv 3apsaom (2 =1,z = 2, 2 = 3) s Geml
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Bunno, uto ¢ poctom maccel noHa 00BEMBI HC m TiyOMHBI MX
3aJIeTaHUsl CYLNIECTBEHHO YMEHBINAIOTCS. JTa TCHICHLUS NPOCICKUBACTCS
MPaKTUYECKHU [UIS BCEX PACCMOTPEHHBIX HOHOB.

YMEHBIIAIOTCSI MUHAMAJIbHAs M MaKCUMaJbHas TITyOWHBI 3ajera-
HUS 3epHa C yBEJIMYCHHEM MAacChl HOHA, a TAKKe HE3HAYUTENHHO YMEHbB-
maroTcst 00BEMBI 3epHA. 30HA DHEPTUH, IIe BO3MOXKHO IOITy4YeHHE HAHO-
CTPYKTYP, YBEINUHBAETCS, YTO TIOJIOKUTEIEHO CKa3bIBaeTCs Ha (PH3UKO-MeXa-
HUYECKUX XapaKTePUCTHKaX MOKPBITHS, KOTOPOE MPU HAHOCTPYKTYPHOM 3epHE
UMeeT OOJBIIYI0 MHUKPOTBEPAOCTD, Ipeiell TEKY4EeCTH, Mpeesl MPOYHOCTH,
MIOBBILIAETCS TAaK)Ke KOPPO3MOHHAs CTOMKOCTh, MPU 3TOM YBEIHMYHBACTCS
CHOCOOHOCTH BOCIIPHHUMATD Y/IapHbIE HArPY3KH 3a CUET CHUDKCHUST MOAYJIS
ynpyroctu. [IpoBenst 3Tu pacyérsl, BEIOEPEM IOCIEAOBATEIBHOCTD CIOEB!
Ha NMOBEPXHOCTHU JOJDKEH OBITh CIIOI M3 COSIMHEHHMS, HMEIOIIEr0O MUHUMYM
aJIre3HOHHOTO B3aMMOJeicTBHA ¢ oOpabaTeiBaeMbIM MatepraioM. OcTaib-
HBIC CJIOM PACIIONIararoTcs ¢ yu&roM Tpedyemoro pexxuma padotsl PU (o6pa-
0O0TKa BBICOKONIPOYHBIX M 3aKAJNEHHBIX CTallel; XapaKkTep pe3aHus: Helpe-
PBIBHBIH, IPEPBIBUCTHIN 1 Ap.). CHIMLUIBI YCIEIHO paboTaloT MPH BBICOKUX
TeMIepaTypax, ¥ IOBEPXHOCTHBIN CIOH U3 CHIIMIUIOB OyIeT 0OCOOSHHO TO-
JIe3€eH, MpHU BBICOKUX TEMIIepaTypax B 30HE pe3aHus. B aToM ciyvae 3ToT cinoit
JIOJDKEH OBITh Ha MOBEPXHOCTH, a 3HAYMT, BHIOMpaeM BapHaHT C JHEprueii
HOHOB? COOTBETCTBYIOIIHI MHHIMAJILHOM TITYOHHE 3aJIeraHusi OJTU3KOM K HYJIIO.

Jluteparypa
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cripaBouHuK : B 2 kH. / I'. U. Koctiok. — Xapbkos : [Tnanera-IIpunt, 2016. —
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BJIMSTHUE JIUCTIEPCUOHHOM CPEJIbI HA PEOJIO'MYECKHE
U JUIJIIEKTPUYECKHUE XAPAKTEPUCTUKU CYCIIEH3UU
BO BHEHIHUX SJIEKTPUYECKHUX TOJIAX
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Beenenne. Dnekrpopeonoruueckuii dppexr (OP-addekr) mpen-
cTaBiIieT coOOU OBICTpoe 0OpaTUMOE CYIIECTBEHHOE M3MEHEHUE PEOJIOrH-
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YECKUX CBONCTB XHUIKOTEKYYHX CYCIHECH3HMH MOISPHU3YEMBIX MEIKOANCIIEPC-
HBIX YacTHL B JUAJIEKTPUUECKON TUCIEPCUOHHOU Cpele MpH BO3AECUCTBUU
NIEKTPUIECKOTO TIOJIS 32 CUET CTPYKTYPHPOBAHHS YaCTHI[ JUCTIEPCHOH (a3bl.

VYBenuueHne BA3KOCTH 3a CUET CTPYKTYPHBIX IEPECTPOCK, Ha3BaAH-
HOE “QNEeKTPOBI3KUM 3((eKToM”, OBUIO BIEPBBIE YCTAHOBICHO aMEpHKaH-
CKUM HHKeHepoM B. Buncmoy [1]. MHorouncieHHbIC KOMIUICKCHBIE HCCITe-
JIOBaHUSI 3aBHCUMOCTH 3JIEKTPOBA3KOIO, MO3KE IOJYUYMUBIIETO Ha3BaHME
“amexTpopeosiornueckoro” 3¢ dexra OT KOHIEHTPAIINH YaCTHIl AUCTICPCHON
(ha3bl, CKOPOCTH CIIBUra, HAPSHKEHHOCTH U YaCTOTHI 3JIEKTPUIECKOTO MOJIS
osutn ipoBenensl [ Kimaacom u T. Mapturekom [2]. OHH BBISACHIIIH, YTO
KHMJKOCTH aKTUBHBI, €CIIH JAUICKTPHYECKHUE YaCTHIBI a0COPOMPYIOT HEKO-
TOpoe Kosum4uecTBO Binaru win ITAB. PaHHNE MONBITKY ONMUCAHUSI IPHPOIBI
OP3 B ruApocoepKalix CyCHeH3UsIX OCHOBBIBAINCH Ha ydere 3(QeKToB
“Biaru” M poJIM IBOMHOIrO 3yeKkTpuyeckoro cios [3]. OgHako, Kak NoKa3aau
9KCIepUMEHTANbHbBIE JaHHBIE, KJIACCHYECKas TEOpHs JBOMHOTO 3JIEKTPH-
YECKOTO CJI0s He JlaBajia OOBSICHEHHS TOMY, YTO MakcumaiabHoro OPD yna-
BaJIOCh JIOCTHYb JIHIIb NPH HEKOTOPOM ONTHMAIBHOM COAEp)KaHHH abcop-
OMpOBaHHOH BOIBL, U OH OTCYTCTBOBAN B 0€3BOAHBIX aAucnepcusx [4]. Dop-
MHUPOBaHHE JBOHHOTO 3JIEKTPUYECKOTO CJIOS B CYCIIEH3UAX 0e3 Kaknx-1ubo
TIOJISIPHBIX 100ABOK IPEJICTABIISIETCS COMHUTENBHBIM. JlMcTiepcHOHHas cpea —
JTURJIEKTPUUECKUE JKUAKOCTH, Yallle BCEro Macia, He ABJISIOTCS XOPOIINMHU
PacTBOPHUTENSIMH ISl JIEKTPOJIMTHYECKMX KOMIIOHEHTOB, W JaXKe ecld U
MIPUCYTCTBYET HEKOTOPOE KOJINYECTBO HEBOAHBIX NEKTPOIIMTOB, TO M B HUX
HEBO3MOXXHO MHAYIHMPOBAaHHE MPOTHUBOIOJIOKHO 3apSKCHHBIX MOHOB. OTH
apryMeHTBI CIOCOOCTBOBANIN Pa3paboOTKe AMAICKTPUUECKOH MOISPH3alHOH-
HOW Mozenu [5], B COOTBETCTBHH C KOTOPOW OCHOBHOM BKJaJ B IMOJISPH-
3aIMI0 YacTHIl JOJDKHA /1aBaTh PasHMIA JUAJIEKTPHIECKUX KOHCTAHT JIUC-
nepcHoi (as3bl U AUCTIEPCUOHHOM CPEJIbl, T. €. CIE0BANI0 OKUIATh THTaHT-
ckoro 3¢ ¢dexTa B cerHeToannekTpukax. OMHAKO pPeosOrHYecKHe HCCIel0Ba-
HUS dJeKTpopeosormyecknx xuakocredt (OPXK) Ha ocHOBe wacTwil THTa-
Hara 0apwus 1 APYruX IMOKa3ajd, 4TO OHM C1ab0 aKTUBHBI B IIEPEMEHHOM JIEKT-
pudeckoM Tonie [6], HEaKTHBHBI B TIOCTOSHHOM 3JICKTPUYECKOM Tone [7] u
OTKJIMKAIOTCS Ha 3JIEKTPUYECKOE BO3JEHCTBHE JIMIIL MOCHE aacopOupoBa-
HHUSI HEKOTOPOTO KOJIMYECTBA BJIATH. JTH HECOOTBETCTBUS M KOJMYCCTBEH-
HBIE PACXOXKACHUS JaHHBIX TEOPETHUYECKUX MPEACKA3aHUI C IKCHEPUMEH-
TaIbHBIMH pe3yIbTaTaMH 3aCTaBIJIM HCCIICAOBATEICH HPEANOIOKNTh, YTO
KJIacCHYEeCKas INIJICKTPUIECKask TOJISIPH3AIOHHAsT MOJIENb HE MOXKET 00BsiC-
HUTH GU3HYIECKYIO Tpupoxy IPD.

IMo3zxe I1. ATTeHOM ObLIA MPEIOKEHA KOHAYKLIIHOHHAS MOAeIb [8],
Moau(dHIHPOBaHHAsT APYruMH uccienosatensmu [9]. B passurue stoit Mo-
naemu b. Xycun u A. AkpuBOC TeopeTHdeckd Nokaszanu [28], 94To oHa y4H-
TBIBACT TOJBKO B3aUMOJIEHCTBUE YaCTHUI U HE YUUTHIBACT ANHAMHUKY CTPYK-
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TypHOTrO Tpotiecca B DPXK nox neificTBreM 31eKTpHIECKOTo MoJsl. DKCIepH-
MEHTaJbHbIC pe3yabTars [10] MOATBEPIIUTH pellaKCAllMOHHBINA XapakKTep Ipo-
neccoB noJisgpuzanuu B OPXK.

B nocnennue aBa AeCATUIIETHS TEOPETUIECKUE U SKCIIEPUMEHTANb-
HBIE MCCIICIOBAHUSA IO BBUICHEHWIO MexaHmMa DPD mposomsrcs B CIIA,
BenukoOpurtannu, @pannnu, Anonun, KHP. MupoByro H3BECTHOCTB IOITY-
YMIM PE3yJIbTaThl HAyYHBIX HMCCIEAOBaHWM IHCTHTyTa Temno- M Mmacco-
obmena uM. A. B. JIsikoBa HAH Benapycu [11]. B wactHOCTH, TOKa3aHa
OIIMOOYHOCTH MPSIMOTO IPUMEHEHUSI KIIACCHUECKHUX JHANEKTPUIECKHUX MO~
XO/I0B, HE YIHUTHIBAIOIIUX CIICIYIOIIETO:

1) yacTHb! AUCTIEpCHON (ha3bl B OOJBIIUHCTBE CIY4aeB — 3TO “TLIO-
XHe” IUINIEKTPUKH, 00J1alaoIie KOHEYHON TPOBOIMMOCTBIO;

2) HCKYCCTBEHHOE pa3JlielieHHe ABYX COCTABISIOLIMX IOJISIpHU3a-
LHOHHOTO Mpoliecca — KOHIYKIMOHHOM M JWAJICKTPUYECKOH MPHEMIIEMO
JIMIIb ISl YIPOIICHHBIX TEOPETHIECKUX MTOCTPOCHUH, HO HE XapaKTepHu3yeT
noBeieHne peanbHbix JPXK;

3) Ha HONIPHU3ALMOHHbBIE MEXaHM3MbBI 3HAUUTEIFHOE BIMSHUE TOJDKHA
OKa3bIBaTh MOJICKYJISIpHAs W KPUCTAUIMYECKasi CTPYKTypa Marepuaia Juc-
TIepCHOMN (asHl.

Heo6x0auM0 0TMETHUTD, YTO B CBSI3H C MHOTO(aKTOPHOCTHIO (pa3Ho-
oOpa3Hble MaTepuaabl KOMIIOHEHTOB, TEMIEpaTypa, pa3InuHbIe CIABUTOBBIC
YCIIOBHS, YaCTOTa M BEJIMYMHA HJIEKTPUIECKOTO BO3ACHCTBHS) U CIIOKHOC-
TBHIO IIPOILIECCOB MOJSIPH3ALUKN B HEHECATBbHBIX AMIIICKTPHUUECKHUX AUCIIEp-
CHUAX HHU OJJHA U3 U3BECTHHIX HBIHE TeOpI/Iﬁ HE B COCTOSIHUUN OaThb CTPOroro
00BsSICHEHUS CTPYKTYpPHBIM TIporieccaM B DPXK u mpenckaszats BETHUMHY HX
3NEKTPOPEOJIOTHIECKOTO OTKIIHKA.

[Monsipuzanust qUAIEKTPUKA — 3TO BOSHUKHOBEHNE B HEM COOCTBEH-
HOTO 3JICKTPUYECKOTO MOJIsl, OOYCJIOBJIEHHOTO CMEUICHHEM 3apsjioB, BXO-
JSIIIUX B €ro MaTepHal. Pa3zinnvaioT mo/ieKyasapuylo TONSpU3alnio, KOTo-
pasi ozpa3IeNsieTCsl Ha OPUEHMAUUOHHYI0 TIOJISPU3ALINIO IUAIICKTPUKA, CBS-
3aHHYIO C IOBOPOTOM OCEH JKECTKUX JUIOJNIEH, U dedhopmayuonnyio, npe-
CTaBJISIIOLIYIO COOOM AIIEKTPOHHYIO MOJSIPU3ALMIO WIM MOHHYIO B JUDJIEKT-
PHKE C HENOJSPHBIMH MoJieKyiaaMu. [IoMuMo coOCTBEHHOW MOJIsIpHU3aln
marepuajla JUCTIEPCHBIX YaCTHI], HAXOIAIIUXCSA B HHBHeKTpH‘ICCKOﬁ K-
KOCTH, Ba)XHa Medchaznas NONIpU3anys, CBI3aHHAs C MOSBICHHEM JIBOW-
HoTO AekTpudeckoro cios (JIDC) Ha rpaHutie pasaena a3 ¢ TUCIepCHoH-
HOH cpenoil. Mepoil MOJEKYJISIPHON MOJSPU3ALUN JUIIEKTPUKOB SIBISIETCS

n

L | -
BEKTOP MOJISIpU3ALIUHA P= !}I_I‘)Tg \72 pi , Tae N — 4uciIo Junoiaei-Monexys
i=1

B 00beme V; f)i — JUTIONBHBIH HIEKTPHIECKHH MOMEHT I-if MOJEKYJIbL.

[MonsipuzoBanHbIe B 1ojie 4acTHLBl TBepror ¢assl DPXK, B anext-
PUYECKOM CMBICIIE TIPEICTaBISIOIINE COOOH IWIONH, B3aMMOJICHCTBYIOT
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JpYyT C APYrom, oOpasysl arperatsl U MOCTHYHBIE CTPYKTYPBI, BHITSHYTHIC
BJIOJIb BEKTOpA HanpspKeHHOCTH. [losspu3anoHHast COCTABISIONIAsT CHIIBI,
NefcTByIOEN Ha OTJENbHYIO YacTuIly, onpenensercsa kak F = P gradE,
rae P — uHIynupoBaHHBIN IUIONBHBIA MOMEHT, £ — HaNpsHXKEHHOCTD MOJIs
MOJIIPU30BAaHHON YacTHIBL. B MpuOIMKeHUH TOYEYHOTO TUIOIS BEMUYHHA
U 3HaK WHAYLHUPOBAHHOTO IHIIOIBHOTO MOMEHTa P 3aBUCSAT OT IHAICKTPH-
YEeCKHX INPOHHUIAEMOCTEH W MPOBOJMMOCTEH HYacTHIl AWCIEPCHON (a3bl u
JMCHIEPCUOHHON CPEebl, XapaKTePUCTHK ABOMHOIO 3JEKTPUYECKOTrO CIOS
YACTHII ¥ BETMYHMHBI HaNpshHkeHHOCTH moiist £ [12].

[MockonbKy niepeHoc CBOOOIHBIX 3apsii0B (HOHOB) KaK B 3a30pe KOH-
nencatopa (anekrpodopes), Tak u B npenenax JJIC wiu mo moBepXHOCTH
YaCTULbI MPOUCXOOUT 3a PEAJIbHOC BpPEMs, TO U MOJIApU3alUd 3aBUCUT OT BpE-
MeHHOro dakropa. CrenoBaTenbHO, AUDIIEKTPHYECKash MPOHUIAEMOCTh €
SIBJISIETCS. KOMIUIEKCHOM BEJIMYMHOM, COCTABJIAIOIINUE KOTOPOM JA0T pas3jing-
HBII BKJIaJl B IMpOULECC IMOJdpu3alu Ipu BO3}1€I710TBI/II/I QJICKTPHUUICCKUX
nojied pasHoil yacToThl. KoMIulekcHas AMdIEKTpUYECKasi MPOHHLAEMOCTh
OTpeesieTCsl Kak

ge=¢g'—lig"=¢c+4nolim, (1)

rae € — 3Ha4Y€HHE IMDIEKTPHYECKOH MPOHMIAEMOCTH IIPU II0-
CTOSIHHOM HampsKEHUH.

JIUrobHbII MOMEHT JUT MPOCTEHMIIEro Cityyasi — He3apsKeHHas! 1apo-
o0pa3Has 4acTHLA PaJuycoM d C JMAJIEKTPUYECKOH NPOHULIAEMOCTBIO € p,
B HerOBOI[HLHeI‘/'I }Z[HSHCKTpPI‘IﬁCKOIZ KUIOKOCTH €¢ B OJHOPOAHOM DBJICKT-
€, —&¢

———, — JWIOJIbHBIA
€y T&;

) 3
puueckom none — pasen P =fgye,a’E, e f=
KO3()(HIMEHT YaCTULIBI, WK, HHAYE, Mepa €€ TOJIAPH3yeMOCTH OTHOCUTEIEHO
KHUIKOCTH. B o0mmem ciydae munosbHbIi K03 (GUIMEHT 00YCIIOBIIEH 3JIEKT-

POHHO, HOHHO¥H U UTIONbHOM cocTapmsonmamu: B = By + B, + By . Ecom
€, =€¢, TO JIBA BENIECTBA TOJAPU3YIOTCS JI0 OJTHOTO YPOBHS M HA TIOBEPX-
HOCTH pasjiesia TBEPOro Tea M SKUAKOCTH HE MOSBIAIOTCS 3apssl. Ecmu

& p >¢& f » TO HAa IIOBEPXHOCTH 4aCTHUL] HOSBIICTCA M30BITOK CBSI3aHHBIX 3apsi0B

1 Ha paCcCTOAHUU OHU HCﬁCTByIOT KaK TOYCYHBIN JAUII0JIb C MOMCHTOM I_ji .

Pa3paboTKaMK YYEHBIX MOCIEIHNX JIECATHIIETHI TTIOKAa3aHO, YTO OPUEH-
Talus YaCTHI[ MMOJ JEHCTBUEM BHELIHETO DJICKTPUYECKOTO Mo ¢ o6pazo-
BaHUEM MOCTHUYHBIX CTPYKTYP MOXKET OBbITh CBSI3aHA HE TOJBKO C HABEJEH-
HBIM, HO U C NOCTOSIHHBIM JHIOJIBLHBIM MOMEHTOM. JIMIIONbHAS CTPYKTYpa 3a-
MeY€eHa Y KOJUIOMIHBIX YACTHI[ [IMHUCTBIX CYCIIEH3UM, CYCIIEH3UH KpacuTe-
neii [13]. CrionTanHas monsipu3anyst oOHApYKEHA B KUIAKKAX KpucTamiax [14].
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B [15] raxke moka3aHo, 4TO OOJbIIasl pa3HHUIA B 3HAYCHUAX AMIICKTPH-
YeCKUX NPOHULAEMOCTEH TUCTIEPCHOH (haskl €, U TMCIIEPCHOHHOM Cpeibl &
crocoOcTByeT yBenmmueHnto JP-addexra B 6e3Boaabx IPXK (HanomHUTEND:
YacTHIBI KepaMUKU — THTaHaThl Oapust BaTiO3 u crponuus SrTi03, aucnep-
CHOHHas cpenia — JIoJIeKaH (& =2, 6 = 1012 OM'1~M'1).

TeopeTndeckue UccaeIOBaHMS MTOCIEIHNX JIET MOJIATal0T, YTO AN-
JJIEKTpUUECKasl MOJIApHU3als 00yCIIOBJIEHa COYETAaHUEM MPOBOJIMMOCTH U
JIVIICKTPUUECKIMH TTOTEPSIMH KaK YacTHIl AUCTIEpPCHON (a3bl, TaKk M IH-
JNEKTPUUYECKON CpeJibl, YTO OMpeeNseT yBeIUueHHe HaNpsDKEHUs CIBUra
OPX B anekrpuueckom moine [16]. F. Ikazaki, A. Kawai u ap. [17] sxcre-
PHMEHTAIBHO HMCCJICIOBAIH CBSI3b AUAICKTPHUECKUX CBOHCTB ¢ DP-3¢dek-
toM DOPXK kak ¢ Bomocomepikaiieit aucnepcHoi (a3oif, Tak u OC3BOMHOM.
OHM TPUIDIA K BBIBOAY, YTO JUISA IONyYeHHs BBICOKOA((ekTHBHBIX DPXK
OHM JIOJDKHBI 00J1a/1aTh BBICOKOW Mek(a3HOH monspusammei, T.e. 4acTora
penaKcaly HaxXo0JUTCsl B UHTEpBae 10%-10° T

Coznanue HOBBIX cocTtaBoB DPXK TpeOyeTr He TONBKO HCHOIB30-
BaHMA BBICOKOA(()EKTUBHOTO HAIOIHHUTEIS, HO U TI0A00pa AUCTIEPCHOHHOMN
cpensl obecredynBaronie HauOoJbllIee YBEINYEHUE PEONOTHYECKUX Iapa-
metpoB DPXK npu BozneicTBUM 3eKTpuyecKoro noss. Llenbto nanHoi pa-
OOTBI SIBIISIETCSI ONPE/ICIICHUE BIMSHUS TUIIA TUCIIEPCHOHHON Cpelibl Ha Jin-
anekTpuieckue xapakrepuctuku DPX (¢' u €”) u m3menenme peosoru-
yeckux napamerpoB DPXK (HanpspkeHue cBUra T) npu BO3ACHCTBHH JJIEKT-
PHUYECKOTO MOJIS.

Ikcnepumenmanvhle peynvmamot. Jlucniepcroii gazoit IPXK ciy-
KWIN 3JIEKTPOYYBCTBHUTEIbHBIE MeJKoaucIiepcHble yacTunbl Ti0,, Moaudu-
mpoBanHOro HoHamu Al*Y, HMerole KPHCTAITYECKYIO CTPYKTYpy “aHa-
Taz” ¢ pa3MepoM KpHuCTauIoB §—12 HM. YenpHasi IUIOMmanb MOBEPXHOCTH
TOJTY4EHHOr0 KOMITO3UIIMOHHOTO Mateprana S,y = 60-100 m?/r. Panee mpose-
JICHHbIE HUCCIENOBAaHUs IOKa3all BBICOKYH0 OP-aKTHBHOCTH MONTy4e€HHON
mucniepcHoi (a3l [18]. B kauecTBe quCniepCHOHHON Cpebl UCTIOIh30BAIH
CHUHTETHYECKHE JKUAKOCTH — nosjmuMmertmicuiokcad [IMC-100 (auanexrpu-
yeckas NpoHunaemMocts € = 2,72, Baskocts 1 = 0,1 Ila‘c), cnoxusiid 3¢up
nonmmonos (IT03) mapku Mobil (€ = 3,55, 1 = 0,055 [la‘c) u MuHepanbHbIE —
TpancdopmaropHoe mMacio (€ = 2,2, | = 0,017 Ila'c), BakyymHoe macio BM-3
(e =2,3,11=0,024 IIac). Uccnenyembie obpasisl IPXK conepxanu 20 Bec.%
JUCTIEPCHOM (ha3bl B Pa3MUYHBIX TUCIIEPCHOHHBIX Cpeax.

OP-aktuBHOCTH 00pa3uoB IPXK ompenensiiack Mo U3MEHEHHIO Ha-
IpsDKEHUs CABUra T B 3aBUCHUMOCTH OT HAMPSXKEHHOCTU AJIEKTPUUYECKOTO
OJISL IPU MOMOIIM POTAL[HOHHOTO BUCKO3UMETPA C UCIIOJIb30BaHHEM HU3Me-
PUTENBHON AYEHKH, COCTOALIEH M3 ABYX KOAKCHKAJIbHBIX IUJIMHJIPOB C 3a30-
poM 1 MM. 3amaBanach CKOPOCTb BpAllleHUs] BHYTPEHHETO LIMIMHApPA, OIpe-
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JeJSIoIIas CKOPOCTh CABUra B XKHUAKOCTH. HampsykeHHOCTH MPUIIOKEHHOTO
anektpudeckoro nois E m3mensnacs B maTepBane 0-3,5 kB/MM, ckopocTs
cIBATA y =17,1 c'l, T =20 °C. TapamieabHo OMpenessiach IUIOTHOCT

TOKa j, MKA/CM?.

» o
A . 7
4 ‘
12 * /m
0 N >
& X : 6 p ‘
L] g y X
=3 A X ¢ o ‘ s
o A
"
L oxBovew

E.xByv

# _ 1102, B _TIMC-100, * — tpancopmatopHoe Macio, & — BM-3

Puc. 1. 3aBucumocTu HanpsKeHUs1 cABUTa (a) M IVIOTHOCTH Toka (6) DPIK,
coaep:kamux 20 % TiO,+7%Al, 0T HANPS:KEHHOCTH YTEKTPHIECKOTO MOJIsI
B Pa3JH4YHBIX JUCIEPCHOHHBIX cepeaax (CKopocTs capura 17,2 c'l)

Jnexrpudaeckue xapakrepucTuku JPXK onpenensummick ¢ HCHob30-
BaHUEM TPEXIJIEKTPOJHON suelKku U n3Mepurenss nMMmutanca E7-20 B nua-
nasone yacror f =0,01-1000 k', 7= 20 °C.

Ha puc. 1 npencraBieHs! 3aBUCHMOCTH HAlPSHKEHUS CIIBUTA U ILUIOT-
HoctH Toka DPXK, comepxkammx 20 Bec% TiO,+7%Al, oT HanpsHKeHHOCTH
JIEKTPUUECKOTO T0JISI B PA3IMYHBIX JTUCIICPCHOHHBIX Cpefiax IPH CKOPOCTH
cmsura 17,2 ¢, Bee o6pasmpel OPXK mposBisror Beicokuit DP-3¢ddekr, Ha-
npsbkenue casura DPXK yBennuuBaercst Gonee yeM Ha JBa HOpsIKa NpU
HAIPSHKEHHOCTH 3JIeKTprdeckoro moist £ = 3,5 kB/MwM, pu 5ToM BenmdnHa
noTHOCTH ToKa j < 20 MkA/cm’. IPIK Ha ocHose TIOD mposBIsieT HaHGOIb-
it OP-a3¢pext — HanpsbkeHne capura yBeianausaercs ooiee yem B 200 pas.

Ha puc. 2 npeacTaBieHbl 3aBUCAMOCTH I€HCTBUTENBHON €' ¥ MHH-
Mol €” KOMITOHEHTHI AmdIeKTprdecKoi mponunaemoctu DPXK, comepxa-
mux 20 Bec% TiO,+7%Al, 0T 4acTOTHI 3JIEKTPUIECKOTO TOJIS B PA3IMYHBIX
JUCTIEPCUOHHBIX Cpelax.

Bce o6pasusr OPXK obnanator MexxdasHol nossipusanien, T.K. Jac-
TOTa penakcau T, ~ 10° I'u. HauGonblee 3HaueHNE (€"pes = 0,5) xapax-
TepHo it OPXK Ha ocHoBe I10D. Bennuunna nonspusaiyu onpezensiemMas 3Ha-

yenneM Ag' nanbonbuas y OPXK na ocnose I10D (88 = &z —&yps =1,7).
Jns OPXK Ha ocnose IIMC-100 €"4,, = 0,31, Ae’ =1,2; Ha ocHOBe TpaHC-
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dopmaropuoro macna £”j,, = 0,25, Ag’ = 0,9; Ha ocHoBe BM-3 £",., = 0,21,

=0,8.
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Puc. 2. 3aBucuMocTH AeiicTBUTENbHOI &' (@) 1 MHUMOI £” (6) KOMIIOHEHTHI
audJieKTpruueckoii mponunaemoctu IPIK, coxepskaumx 20 % TiO,+7%Al,
OT YACTOTHI 3IEKTPUYECKOI'0 MO0JIsl B PA3JIMYHBIX AUCIIEPCHOHHBIX Cpeax

Bonbiyto BenuuuHy MexdaszHoit mosspuzanuun IPXK obecreun-
BaeT aucrepcuonHas cpena [103, umerorias Oosbliiee 3HAYCHNUE AUIIICKTPH-
Yyeckoi nmponuriaemoctu € = 3,55.

BreiBoabI. Pe3ynbTraTsl SKCIIEpIMEHTAIFHOTO MCCIIEJOBAHMS TTOKa-
3aiu, uto oOpasupl OPXK, comeprkamiye 3JIEKTPOUYBCTBUTEIBHBIE MEIKO-
mucnepcubie gactuibl TiOy, Moaudumuposanusie nonamu Al*, nverommue
KPUCTaJUTHIECKYIO CTPYKTYpY “‘aHaTa3”, 00JamaroT BBICOKHM DP-a¢dekrom.
Hcnons3oBanue [10D ¢ GonbuIMM 3HAaYEHUEM JUAIEKTPUUECKON IpOHUIIae-
MOCTH € = 3,55 B Ka4ecTBe IUCIEPCHOHHON CpeIbl MO3BOJIIET YCHIUTh MEX-
(ha3Hyr0 MOJSIPU3ALMIO U TEM CaMbIM yBelHuuTh DP-3¢dexrt, uto onpesne-
JISIeT 0COOEHHOCTH TOJISIPU3AIMU PACCMOTPEHHBIX KOMITOHEHTOB DPXK.
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KOMITIO3ULIUNOHHBIE MATEPHUAJIBI
N3 MATI'KOJIMCTBEHHBIX ITIOPO/{ IPEBECHUHbI
C YIYYIIEHHBIMH
IKCIIITYATAIIMOHHBIMU XAPAKTEPUCTUKAMM

Kopoobxo E. B. 1, Bawmosas E. A.l, bapmawesuu A. A.Z, Henamosuu JI. B.?
1I/Iihtcmumyma menio- u maccooomerna umenu A.B. Jlvikosa HAH Berapycu
2. Munck, yn. Ilempycs Bposxu 15, men. 375172841361, evkorobko@gmail.com
benopycckuii cocyoapcmeenHulii mexHoI02UecKull yHugepcumem
2. Munck, yn. Ceeponosa 13-a, men. 375293474437, lignatovich6@gmail.com

B crpoutenscTBe 1 MEOESIIEHOM MPOU3BOJICTBE B OOIBIIOM 00BEME
HCTIOJNIB3YFOTCSI KOMITO3HIIMOHHEBIC MaTepHAaJbl, B YaCTHOCTH (haHEepHBIC H3]IC-
JUs OOIIEeTo HA3HAYCHUS C HAPYKHBIMU CIIOSMH W3 IITIOHA IPEBECHHBI JIHCT-
BEHHBIX W XBOWHBIX mmopoJ. B mebenu danepa npuMeHseTCs Ui U3rOTOB-
JICHHS IIUTOBBIX KOHCTPYKIMOHHBIX JJIEMCHTOB, SIIIUKOB W APYTUX JeTa-
JIe, B CTPOUTEILCTBE — JJISI YCTPOWCTBA onairyOok, 000pyIOBaHUS TpaHC-
MTOPTHBIX OOBEKTOB, HHTEPHEPOB, IPH M3TOTOBIICHIH MAPKETHBIX HM3JEIHH,
u zp.
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HopMmaTuBHBIE TOKYMEHTHI IO M3TOTOBJICHUIO (DaHEPHBIX M3IEIHit
JIOITyCKAIOT HCIIONB30BaHME IUIACTOB IMTIOHA MHOTHX THIIOB IPEBECHHBI —
Oepessl, 0bXH, OyKa, KICHa, OCHHBI, TOTOJA, UMbl U aAp. W3 Oonee nerie-
BBIX W JIOCTYITHBIX MaTEpHAJIOB — MATKOJIHMCTBEHHBIX ITOPOJ IPEBECHHBI H3-
rotaBiuBaeTcs 95 % Bcero oObeMa (haHepsl, BhiTyckaeMoili B bemapycw,
KaK JIJIs CTPOUTENFHBIX HYXKII, TaK U U1 MEOSITHHOTO Tpou3BozcTBa. [Ipoms-
BOJICTBO (haHEpHI SIBJISACTCS KPYIMHOTOHHAXHBIM MPOM3BOJCTBOM, BBITYCK
(aHEepHOH NMPOAYKINN HUMEET MOJOKHUTEIBHYI0 TUHAMUKY, (aHepa U u3Je-
U U3 Hee BOCTpeOOBaHKI 3a pyOexoMm. Tak, w3 oOmiero oobeMa mpowus-
BoJICTBa (haHEpHl MPEIIPHATHS IepeBOOOPadAaTHIBAIOMICH MPOMBIIICHHOCTH
Benapycu 40-50 % npoayKiuu moCTaBisiOT B 3apyOe:KHbIe CTpaHbl. [11aHb
10 JaTbHEHIIeMy HapallUBaHUIO BBIMTYCKa (haHepbl MOTYT OBITh peain3o-
BaHbI MIPHU YJIOBJIETBOPEHUU COBPEMEHHBIX TPEOOBAHMM K SKCILTyaTalliOH-
HBIM TIOKa3aTeJsIM (paHePHBIX U3,

K BaxuelmuM HemocTaTkaM (aHepsl 00IIET0 Ha3HAYCHUS, BBITYC-
KaeMOW B HACTOsAIIEE BPEeMs, MOKHO OTHECTH: HEBBICOKYIO IIPOYHOCTB; OT-
HOCHUTENIFHO HHU3KYIO BOJOCTOHKOCTb, YTO OTPAHUYUBAECT €€ MPUMEHEHUE
TIPU UCTIOJIB30BAaHUH B YCIOBHAX C IMEPEMEHHBIMH KIMMATHICCKIMHU TIOKa-
3aTeNIIMU; BBICOKOE COJICPKAHUE B KIIECBBIX KOMITO3HIIUAX (hopMasbaeruaa,
KOTOPBIH SBISCTCS TOKCHYHBIM BEIIIECTBOM.

B cBs3u ¢ 3TUM BO3HHMKAeT MOTPEOHOCTH OTPAOOTKH TEXHOJOTHH
M3TOTOBIICHHUS KOMITO3UIIMOHHBIX MaTepraioB ((daHepa) AN YCHICHHS X
MIPOYHOCTHBIX U 3KOJOTUYECKUX XapaKTEPUCTHK.

C 3t0if nenpio B AkagemMun Hayk bemapycu ObUTH CO3aHBI MOJIU-
(GUIMPOBAHHBIC COCTABBI KJICEBBIX KOMIIO3UIIMH, MPEIBAPUTEILHO MPOBE-
JICHBI UCCIICAOBAHUS WX TEKYyYECTH, B TOM YHCIIE MO JCHCTBUEM DIIEKTPH-
YECKUX U MarHUTHBIX TOJIEH, a TaKKe U3y4eHbl 0COOCHHOCTH KMHETUKH UX
MTOJMMEPH3AIH U CTEeTIeHH OTBepxaeHus [1]. Momudukanus cocraBa Ha-
TIOJIHUTENST OCYIIECTBISUIACh Ha OCHOBE MOAOOpa TUCTIEPCHOTO HATOIHH-
tenst s kiaes mapku KO-HOIT (I'OCT14231-88) ¢ wucmosib3oBaHHEM
cyibpara ammonns 2(NH,)SO, B KauecTBE OTBEPIUTEINSA U PA3INYHOIO KO-
mmuectBa Si0; B kadectBe HamonHuTens [2]. [IprMeHeHWe HANOIHHUTEIS
HEO0OXOUMO JJIsl TIOBBIIICHUS OJHOPOIHOCTH KJIEEBOTO CIIOS U CIIOCOOCT-
BYeT pEeJaKCalliy HAINpsOKCHWH B IIBaX MEXIy IUIACTAMH IIMOHA TPH
TEMIIePaTyPHO-BIAKHOCTHBIX BO3ACHCTBHAX. J{JIsI HCTIBITAHUH TOTOBHIM 00-
pa3iBl U3 IIMOHA JPEBECHHBI Oepe3bl W ONbXU TONMUHON 1,5 mMm. Ckien-
Bal 00pasibl KieeM BhIOpaHHOTO cocTaBa. PU3NKO-MEXaHUIECKUE TOKa-
3arenu (paHepHOW MPOMYKIWHU (MIpelen MPOYHOCTH Ha CKallbIBaHHE) OIpe-
nemsutn B cootBerctBun ¢ 'OCT 9624-2009.

B mpomecce skcrmyaTanuy KIEeBBIE COCOUHEHHUS IMOIBEPTarOTCA
HE TOJBKO MEXaHMYCCKHM Harpy3Kam, HO U JCHCTBUIO pa3HOOOpa3HbIX (u-
3UYECKHX U XUMHUYECKHX (aKTOpOB (TemrepaTypa, BIaKHOCTh, OOIydIeHHE,
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JEHCTBHE XMMHUYECKHX PEarcHToB W T.J.), BCIEJCTBHE YETO KIIECBOH OB
MOXeET HalOyXaTh, PacTBOPATHCS, CTAHOBUTHCS XPYNKHM, CHIDKATh MPOU-
HOCTh COEJMHEHUS CO CKIEHBAaEMbIMU MaTepHaiaMu, TO ecTh crapeet. [Ipo-
L[ECC CTapeHMSI MOXKET MPOXOAWTHh B TEUECHHE JIMTEIHLHOTO BPEMEHH, €TI0

CKOPOCTb 3aBUCHUT OT psJa (HaKTOpOB.

C menpro WCCIICAOBAHUS BIHMSHUS BHEIIHUX (DAaKTOPOB Ha MPOU-
HOCTh IIPUTOTOBJICHHBIX OOpa3lOB M JOJITOBEYHOCTh HX KIIEEBBIX COEIH-
HEHUIl OHW TOJABEPrajHCh MPEABAPUTEILHBIM BO3ACHCTBUSM: BBIMAayHMBa-
HUIO B TeueHHe 24 Jacos; 20 LUKIaM TEMIEepaTypHOro BO3JCHCTBUS, BKIIO-
YaOIIUM B KaXIOM IHKie 12-yacoBoe 3amopaxuBanue mpu — 20 °C u mo-
cnenyromyto 12-uacoByto Bbiaepxky npu +20 °C). Pexumbl Temmnepa-
TYpPHO-BJI&XKHOCTHON 00pabOTKH (haHepbl 3aBUCST OT BHIA KIEEHOTO M3/e-
nus (paHepa, IUIMTHI, JOLIAThIE KJIECHble KOHCTPYKIMH), HOPOJBI JpeBe-
CHHBI, COCTaBa KJesl U YCJIOBHUH dKCIUTyaTaliu. PekoMeHayeMble cTaHnap-
TaMH M TEXHHYECKHMH YCIOBHSMH PEXHUMBI HUCTIBITAHUH ONPEIEISIOTCS B
MIEPBYIO OYepeb YCIOBUAMHM IKCIUIyaTallMM M BHIOM m3xenus. Boszpeiict-
BHE HHM3KHX TEMIIEpPATyp MMHUTHPYET I'PaHUYHBIC KIMMATHYECKHE YCIIOBHS
(3uma—ero). Lukmmaeckre HarpyKeHUsT HeOOXOIUMBI TS TTOTyYeHHUs ObICT-
poro crapeHus KJIEEeBBIX CoeqUHEHMH. Takme pexuMbl TEpMOBIAaroooOpa-
OOTKM peamn3yroTCsl B METOJMKE YCKOPEHHBIX HUCIIBITAHUN KIIEEBBIX COE/INU-
HEeHUIl JAPEeBECHHBbI M HAIIPaBJICHbl Ha OCNIA0JICHUE a/r€3MOHHBIX CBs3ed U
pa3BUTHE BHYTPEHHUX HAINpPSHKEHHH B KJIEeBOM HIBe. X mnpuMeHeHue
NPUBOJIUT K Pe3yJIbTaTy, aHAIIOTMYHOMY AEHCTBUIO SKCIUTyaTallMOHHBIX (ak-
TOPOB, CO3/IAFOLINX JECTPYKIHIO KJIesl U pa3BUTHE BHYTPEHHUX HATPSKEHHH.

[Tpenen npoYHOCTH OOPa3LOB NPU CKaJbIBAHUHM OIPEICISUICS C
TIOMOIIBIO pa3pbIBHON MamuHbl Mapku PM-0,5 u paccumnrteiBancst Kak oT-
HOIIEHHE MAaKCHMAJIPHOTO 3HAUCHHMS Pa3pIlyarolleil Harpy3KH K IUIOIIAAN
ckasbiBaHMA. KaxIpIil ONBIT MOBTOPSJICS HE MEHee 6 pa3 W pe3yJsbTaT ole-
HUBAJM 10 cpenHeapu(METHUECKOMY 3HAYEHHUIO IMOKa3aTesIel MPOYHOCTH
IIpH CKaNBIBAHHE C TOYHOCTHIO He Menee 0,01 H/mm?’. Pesynsratsl dusuko-
MEXaHWYECKUX UCIIBITAHWI 00pa3loBUX PA3IMYHON APEBECUHBI IPUBEICHBI
B Tabmnume 1. [y cpaBHeHUS B Ta0nuile 2 MPUBEACHEI MUHUMAIILHO J0ITyC-
THUMbIC HOPMATHUBHBIC BEJIMYHMHBI MIPE/Ieiia MPOUYHOCTH 00pa3LoB (aHepsl U3
Pa3IUUHBIX TIOPOJ] IPEBECHHBI.

Pe3ynbTaThl MOKa3aid, YTO MCHOJIB30BAHUE HAMOJIHUTENS CIIOCO0-
CTBYET MOBBIILICHHUIO MOKa3aTeNield POYHOCTH KIIEEBBIX COCAMHEHHUI BO BCEX
cily4asix, B TOM YHCJIE M 1OCJIe BHIMAuMBaHMS UX B BOJE B TeueHue 24 u.
Jlydmme moxaszartes NMPOYHOCTH Ha CKaJbIBAHUE 110 KJIEEBOMY CJIOIO 00-
pas3loB ociie BhIMauyMBaHUs JOCTUTHYTHI IIPH BBEACHUH B KIICH HAIOJIHU-
Tesst B KoinuecTBe 6—10 MaccoBBIX HacTed, 4TO SBIISIETCS IOKazaTelieM
Hanboee c1aboro BIMSHMS BJIarM HA MEXaHHMYECKYIO CTOHKOCTH (anepsl. To
€CTh KJICEBbIE COCIMHEHHS C YBEINYEHHEM KOJIMYECTBA BBOAMMOIO Haroi-
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HHUTENST 00JagaroT 0osiee BBICOKOM MEXaHHYECKOH CTOMKOCTBIO M 00ecIeyn-
BaIOT HAJISKHOCTD JICPEBSIHHBIX KOHCTPYKIIHH.

Tabuuma 1

IIpenen npounocT 06pa3uoB ¢aHepbl U3 ApeBecUHBbI Gepe3bl

TP CKAJILIBAHUH 110 KJIEEBOMY CJIOK) € Pa3HBIM COACPKAHUEM HAIIOJTHUT IS

KonmuaecTtso [Ipenen npouynoctu, Mlla
HaTIOJIHUTEIS Bes [ocne 24 1 Iocne 20 nukioB
B COCTaBe KJI€d  |IIpeBapUTEIbHOM | BBHIMAYMBBAHUS |3aMOpaKUBAHUS —
(mac. yactm), % 00paboTku B BOJIE OTTAaaWBaHUs
be3 HanonHuTeNs 1,757 2,456 1,76
2 2,75 3,2 2,02
4 3,268 2,954 2,123
6 3,61 3,72 2,274
8 3,694 3,339 2,141
10 3,871 3,67 1,88
12 3,761 2,59 —
Tabmuma 2

ITpeses MPOYHOCTH NPH CKAJILIBAHHUH 110 KJIeeBOMY CJI0I0 00pa3ioB (haHephI

C BHYTPCHHUMH CJI0SIMH U3 IIIOHA PA3JUYHBIX TOPOA IPE€BECUHBI

TToxroroBka 00pa3sioOB

[Ipenen npounoctu npu ckansiBanuu, MIla, He MeHee

TIepe/l UCTIBITAHUSIMH Oepesa oNbXa COCHa, €lIb |OCHHA, TOIOJIb
TTocne BEIMauMBaHUS
1,5 1,0 1,0 0,6
B BOJIE B TeueHue 24 4.

I'paduueckoe mpencTaBiIeHHe 3aBUCHMOCTEH Mperena MPOYHOCTH
KJIEEBOT'O IIBA OT KOJMYECTBA HATIOJIHUTES U BJIAXXHOCTH B npezenax (8,5—
12,6)+2 mac.% u (14,8-17,2) + 2 mac. % noka3aHo Ha puc. 1.

Puc. 1. 3aBucumoctTu npeaeja Npo4YHOCTH KJj1eeBoro mBa
0T KOJINYEeCTBA HAIIOJTHUTEJIA U BJIAXKHOCTHU:
a) (8,5-12,6) £ 2 mac.%; 6) (14,8-17,2) + 2 mac. %
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[IpuBeneHHbIC HaHHBIE TTOKA3bIBAIOT, YTO TPH BIAKHOCTH ApEBE-
cunbl 10 % npovyHOCTH KiIeeBoro coexuHeHus B 1,35—1,5 paza Bblmie, yeM npH
BIaXHOCTH 16 %, 9TO CBSA3aHO CO CHIDKEHHEM MPOYHOCTH CAMOM IPEBECHHBI
C YBEIMYCHHUEM BIIAYKHOCTH.

Kpome ycuiieHus: NpOYHOCTHBIX XapakTEPUCTUK BaXKHEHIIeH 3ana-
Yel TEeXHOJIOTHYECKOTO Mpollecca CKICHBAaHUSA (paHEpHl SBISETCS YMEHB-
LIeHne SMuccHu (popMaibaeruia 10 yCTAaHOBJICHHBIX MEXKIYyHApOJHBIX HOPM
(tabn. 3). Ilpobiema ucmonp30BaHus HOPMAITbICTHIA CETOJHS CTAHOBUTCS
OJIHOI W3 CaMbIX 3HAYMMBIX JJIsI TIPOU3BOJHUTENCH JPEBECHBIX KOMIIO3U-
IIUOHHBIX MaTCPUAJIOB. CornacHo HOPMATUBHBIM JOKYMEHTaM COACPIKAHUEC
dopmanaeruna B ¢anepe, onpeneneHHoe Ha ocHoBe Merona WKI B coot-
BerctBun ¢ ['OCT 30255-95, 10/KHO COOTBETCTBOBATH 3HAYEHHAM Kjlacca
SMUCCHU (BBIIEICHHE B BO3MYX), IpuBeAeHHBIM B Tabmmue 3. B Bbemxapycu
BEIITycKaeMas (haHepa B JydIIeM ciiydae uMeet kiacc smuccnn E1. OxHako
JUIL U3TOTOBJICHUS OOJBIIOTO CHEKTpa W3JACTHHA, HalpuMmep, IETCKOH Me-
0exH, TI0 KOJIOTHYECKIM ITOKa3aTelsiM HeJlb3sI HCIOIb30BaTh (haHepy U ape-
BECHOCTPY KEUHBIC IUIATHI KaK Kiacca amuccuu El, Tak u kmacca smucenn E2
(TOCT 16371-93 “Meberns. OOLIMe TEXHHYECKHE YCIOBUS ™).

Tabnuna 3
JlonycTuMble HOPMBI cofepaxaHus gpopmanbaeruia B panepe mapkn ®K
Kiace Coneprxanue GopManbaeriia
OMUCCUU Ha 100 r aGcoaroTHO CyX0H Macchl (haHephl, MT
EO05 J1o 5,0 BKIIFOYHTETHHO
El Jlo 8,0 BKIItOUHTEITHHO
E2 Or 8,0 10 30,0 BKIFOYUTETHLHO

Jns onpenenenust conepkaHus Gopmainbiernia B KOMIIO3HIIMOH-
HoM Matepuaie ((anepe) 0611 Mcnonb3oBan MeToq WKI, koTopblii 3akimoua-
eTca B OILIEHKE coJiepKaHug (opMabIernaa B BOJE, HAXOAIMICHCS B TOM
&Ke cocyle, 9To B oOpaserl (aHepsl, KJIeSeHbIH pa3INIHbIMHA COCTaBaMH Kilee-
Boi1 Kommo3unuu. IlpeasapurensHo 00pa3ubl paHeps! pasMepoM 25%25 MM
U COOTBETCTBYIOUIEH TOJNIIMHBI S, OTOOPaHHBIE Ui ONpPEACICHHUS BIIaK-
HOCTU B KOJIMUECTBE 4 IIT, B3BEIIMBAIM HAa aHAJIUTUYECKUX BECax C TOU-
Hocthio 0,001 T 1 cymmmm pu temneparype (105 + 2) °C 1o mocTosHHOTO
3HaueHus1. Macca o0Opasiia cuuranach MOCTOSHHOW, €CJIH MTPU B3BEIIUBAHUHT
yepe3 4 4 ee BEIMUYMHA HE OTIIMYANAcCh OT NMPEIbLIYLIEr0 3HAUCHHs Ooliee
yem Ha 0,1 %. C stumu oOpasnamu NMPOBOAMINCH JajbHEHIINE SKCIEPH-
MeHTsl 1o Meroauke WKI. 3a BenuuuHy BbIgeneHus: GopMaibaernaa us
oOpasiia MPUHUMAJIN CPEIHEE W3 TPEX MapajLIeabHBIX MPo0. Pe3ymbraTsl
MpecTaBIeHbI B TabmuIE 4.
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Tabnuna 4
Pe3ysbTaThl HCILITAHMIA NP OTNIPe/iesIeHUH BbleJieHMii (oopMasibaeruaa
KonmuecTBo HanomHUTENS Copeprxanue GopmasbIeruia,
B COCTaBe KJeeBOil komnosuiuu (Mac. yactu)| wmr/100 r cyxoro BelecTsa

Be3 HamosHUTENS 7,8
2 % aspocun 7,1
2% 6,2
4% 5,67
6 % 4,96
8 % 4,25
10 % 4,16

PesynbraTel moka3anm, 9To MPUMEHEHHUE HATIOTHHUTENS BEIIMIHHON
KOHLEHTpAllUl B COCTaBe KJeeBOM kommo3uuuu B mpenenax 6—10 % mo
Macce CHIDKAeT CoJepKaHue CBOOOAHOTO (hopMallbAETHIA B TOJITOpa—IBa
pasa M npuONMKaeT JaHHBIN TOKa3aresb K eBponeiickoil Hopme (4,2 mr/100 T
CyXOrO BEIECTBa).

Hcnons3oBaHue ke, K IpUMeEPY, CTAaHIAPTHO MPUMEHIEMOTO a3po-
CHJIa B KAYCCTBE HAMOIHHUTEIIS CHIKACT Cofiepkanue (hopMasibIeruia TOJIbKO
Ha 9 %, T.e. BecbMa HEe3HAYUTENbHO. [[poBeiIeHHbIE TPOMBIIIJICHHBIE U JIa-
00paTOpHbBIC HCIBITAHUS (PUIUKO-MEXAaHHUECKUX CBOMCTB (haHephl ¢ yiryd-
IICHHBIMH XapaKTePUCTUKAMH W3 MSTKOJMCTBCHHBIX ITOPOJI APEBECHHBI TTOKa-
3a]M, YTO MOIWU(HUIMPOBAHHBIN KIICEBOH MaTepHan IO3BOJSIET JOCTHIATh
9KCIUTYaTaIHOHHBIX XapaKTEPHUCTHK, TPEOYEeMbIX HOPMATHBHBIMA JOKYMEH-
tamu. CklienBaHHe MOAWU(DHUIMPOBAHHBIM KJICEBHIM MAaTEPHATIOM MOXKET OBITh
PEKOMEHAOBAHO K BHEIPEHHUIO Ha MPEANPUITUAX JepeBooOpabdaThIBatomIei
MIPOMBINIICHHOCTA. DTO MO3BOJHUT CHU3UTh CTOMMOCTH CBSI3YIOIIETO MaTe-
puana u mpoayKTa B IEJIOM MPH U3MEHEHUH PEIEeNTyphl KJIeeBOW KOMIIO-
3UIMH, YIYYIIUTh SKCIUTyaTallHOHHBIE MTOKa3aTenu GaHephl, 4TO obecrneuu-
BaeT pacCIIMPEHHs aCCOPTUMEHTA BBIMTyCKaeMOH (haHEephl M IKCIIOPTHHIX €€
IIOCTABOK MPH YBEITUYECHNHU PBIHKA COBITA.

Jlutepartypa

1. OnTumu3anust CBOMCTB KJIGEBBIX COCTaBOB Ul KOMITO3UIIMOH-
HBIX MaTE€pUaJIOB U3 MATKOJIMCTBEHHBIX ropox npesecunsl / E. B. Kopo6ko,
E. A. bamrroBas, M. A. bapramesuy [u ap.] // Temio- 1 MacconepeHoc. —
MuHck : MHetuTyT Terno- u MaccooOMeHa umenn A.B. JIpikoBa HAH bena-
pycwu, 2016. — C. 229-237.

2. bpytsH K. T'. HoBble HamoJHUTEMN 7151 CHHTETHIECKUX CMOJT, TIPH-
MeHsieMbIX B nepeBooOpadotke / K. I'. bpyran, I'. C. Bapankuna, M. I1. I'ne-
608 // den. 8 BUHUTU. Ne 369-B2003. — Mockaa, 2003. — 30 c.
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Cexkuus l'lpOﬁJIeM AUHAMHKH U IPOYHOCTH

CTIMKICTb OBEPHEHMX 3AIAY IEHTU®IKAILIIL
EKCHEHTPUCHUTETIB 'HYYKHUX POTOPIB
HA OCHOBI KOE®IIIEHTIB BIL/IUBY

Topowxko A. B., Poiizman B. I1.
Xmenvnuyvruil nayionanvruil ynisepcumem, e-mail: iftomm@ukr.net

[MapamerprvHa ieHTH]IKAIsI THYYKOTO POTOpa SBJsE COO0I0 PO3-
B’s13aHHA 00EpHEHOI 3a7adi Teopil KOJIMBaHB, KOJNU 32 PYXOM TUHAMIYHOT
CHCTEMH, MIO CIIOCTEPIracThes i (IKCyeThCS, HEOOXITHO BiTHOBUTH CHIIH, SIKi
BUKIIUKAIOTh Leld pyX. B 3B’A3Ky 3 IIMM BHHHKA€ MUTAHHSA NPO iTeHTU]I-
KOBaHICTh JUHAMIYHOI CHCTEMH, TOOTO PO HPHHLHUIIOBY MOXKIUBICTH OITHO-
3HAYHOTO BU3HAYCHHS BEKTOPIB HEBIZOMHUX BEJIMYHMH, a Jali — NpPO Ha-
niitHicTh igeHTudiKaIii, ToOTO MPO MOXKIMBI MOMUJIKH y BHU3HAYCHHI IHX
BEJIMYMH Yepe3 Te, L0 4acTo 00 €KTHBHA BJIACTUBICTH 1A€HTH(IKOBAHOCTI
HE PO3KPHUBAETHCS JI0 KIHIS BHACHIZOK HEIOCKOHAJIOCTI KOHKPETHHUX ajro-
pUTMIB ieHTH]IKALIT, 110 BAKOPUCTOBYIOTHCSI.

Po3risiHeMO nuTaHHS CTIMKOCTI OallaHCyBaHHsSI B CMHCII KOPEKT-
HOCTI BUOpaHOTO AJIrOpUTMY ineHTH(dIKail a00 NPUIHATOT TMHAMIYHOT MO-
JIelTi POTOpa, PO3YMIFOUH i/l UM TOH (aKT, 0 Malli 3MiHH BXiTHUX, OTPH-
MaHHUX EKCIIEPHUMEHTAJIBHUM LUIIXOM, NMapaMeTpiB, BUKIMKAIOTh HE3HAYHI
3MiHM 3Ha4YeHb AUCOANaHCIB a00 KOPEKTYIOUUX Mac, IO iIeHTU(PIKYIOTHCS.
Binpnr cTporo take MOHATTS CTIHKOCTI MOXHA BU3HAYUTH HACTYITHUM YH-

HoM. Hexall BXimHi mapamerpu &,8,,...,8, 3B’43yIOTbCA 3 INYKAaHUMHM

X1 X9 ,...y X CKAJLIPHUM 200 BEKTOPHUM PIBHAHHSAM BUJY:

f(a, 8,85, %, Xy, % ) =0.
Bubpana Mozenb € CTiMKO0, SKIIO Ajii AoBinbHOro ynciaa € >0
icuye Take >0, mo sx Timsku [A| <8, 1o [X| <€, ne X — Bexrop 3 koop-
JUHATAMH  Xi, Xy, ..y Xy A — BEKTOp 3 KOOpJMHATAMU &,85,...,8, , 3HaK || ||

03HAYa€ JCSIKY HOPMY BEKTOpa. AHAJIOTIYHO BU3HAYAETHCS CTIMKICTh HE IO
BCIM BXiTHMM TlapaMeTpam, a 1o OJHOMY 3 HUX a0o0 JIesKii ix rpyri, po3y-
MIFOYHY T A BEKTOpP, B IKOMY BCi KOOPJWHATH, 32 BUHSITKOM BHOPAaHHX, €
MOCTIHHUMY BETMYHHAMH.
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Y ©Oarateox poOOTax TOKa3aHO, IO PyX THYYKOTO POTOpa Bif-
HOCHO CHUCTEMH KOOPIUHAT, ska 00EpTAa€ThCS pa3oM 3 HUM, OJHA i3 ocei
SIKO1 CIIIBITAJIA€ 3 BICCIO POTOpA, OMUCYeThCs piBHAHESIM @penromsma 11 poxy.
Bono Moxke OyTu ¢ Oyap-fKOIO Hamepen 3aJaHOI0 TOYHICTIO AMpOKCH-
MOBAaHO CHCTEeMH JiHIHHUX anreOpaiunux piBHAHB (CJIAP), mo o3nHagae
MOJJIMBICTH ampoOKCHMAIlii poTopa 3 MOBUIBHHM PO3IIOIITIOM ITapaMeTpiB,

POTOpOM, 110 MICTUTh HEBArOMUI Ball, IKMI Hece N AUCKIB 3 Macamu M, , i

exBaTopianbHuMu MomenTtamu inepuii J;, 1 =21n. Koxen 3 nuckis BHa-
CJIIIOK TTOXMOOK BUTOTOBJICHHS Ma€ pajiajibHi €KCHEHTPUCHTETH €; 1 Ky-
TOBI €; , TOOTO BiIXUJICHHS BiCl IMCKY Bifl OCI, 1110 IPOXOAUTH Yepe3 LEHTPH iHep-
nii. [Tpu o6epTaHHi Bax OTpUMYye IPOTUHHU Y; i KyTH HoBopoty Y (puc. 1).

vt S | 4
-

.. e

4 \

1
|
Pl i s 1 |

=3 & [ 4 |
N \Q \ Hl 4| éh)| H/ y ey
t /’
i y/ g
Puc. 1. Cxema 6araroMacoBoro poropa

Jnst HaOnmkeHOro po3B’si3aHHsI Oe3 BpaxyBaHHS TiPOCKOIIYHUX
MoMeHTIB piBHsiHHA Ppearonbma II poay 3aMiHIOETBCS MaTpUYHUM PiB-
HSIHHSIM BHLY:

Y =A(Y +e)o’, )

ne Y =[Yiln €=[8]n A=[au];-

V upoMy piBHSAHHI KOOpAMHATaMK BeKTopa Y € NPOrMHH Baja po-
TOpa B MiCIISX MOCAJAKH JHUCKIB, BEKTOpPA € — EKCIEHTPUCUTETH ITUX JWCKIB,
a eJIeMEHTH MaTpHUIli A SBISIOTH c000I0 T00YTOK CTaTHYHUX KOe]imieHTIB
BILTUBY Ha MacH BiATOBiTHUX TUCKIB.

Omnmcana Mozenb ieHTH(IKOBaHA, TOOTO icHYE i €UHHN pO3B’s-
30K, ajie BoHa Oy/ie MaTH MMpakTHIHe 3HAYCHHS JIMIIE TOi, KON MaJli HOXHOKH,
10 BUHHUKAIOTH MPHU 3MiHI €KCIIEPUMEHTAIILHO BU3HAYCHUX BEIIMIWHHU, SIKi
BXO/ATh y piBHsHHS (1) y mpoueci Horo po3B’si3aHHS, BHKIMYYTh Mali
MOXUOKH NPH 00paxyHKy EKCLEHTPUCUTETIB, TOOTO KOJM MOJENb € CTIHKOIO
BiJTHOCHO BKa3aHUX (haKTOPIB.
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Hexait 3amicts cuctemu (1) B miiCHOCTI pO3B’SI3y€THCS CHCTEMA!
Y +AY = (0’ +A0®)(A+AA)(Y +e+AY +Ae),  (2)

TOOTO BCIi WICHN BUXIJHOTO PiBHSHHS MalOTh JEsKi HEBIIOMI NOXHOKH, 110
3aJIeXaTh BiJl TOYHOCTI KOHTPOJIbHO-BUMIPIOBAJILHOT allapaTypH i, 3BUYaiHO
X, Il TOXUOKH Malli y TMOpiBHSAHHI 3 BUMIpIOBaJIbHAMH BeTMIWHAMU. Bui-
JIUMO TOJIOBHUH WIEH MOXUOKH, BiTHIMal04H Bix piBHIHHA (2) piBHAHHEA (1)
1 HEXTYIOUH WICHAMH JAPYTOTO 1 BHUIIE MTOPSAKY MAJIOCTI.

AY = o’ AA(Y +) A0’ A(Y +e) + 0 AAY + o’ Ale.

Is pisusiuas (1) Maemo Y +e=A"Y /w’. Micas HeckmamHux
NepeTBOPEHb, MAEMO Y JOBLIBHIIT HOPMI:
-1
A A

el < | WA/ o — A (B ~ A
<€/ - A) Al fo? A ||||A4|”(5/m2—A)‘ a0/ fa?.

Binomo, 1o it A0BiIBHOT KBaaApaTHOT MaTpuili A 100yTOK HOPMHU

npsiMoi MaTpuLi Ha oGepHeHy € ii uncnom obymosierocti cond (A), Tobro

-1
cond (A):||A||||A|| >1. ToMy y YaCTMHHHX BHIIAJKaX OJEPKYKOTHCA
HACTYITHI BEpXHi OI[IHKH BiTHOCHOI MOXMOKH €KCIICHTPUCUTETIB:

|Ael/Jg < cond (A)- cond (E/” — A)-[AY/IV] @

mpu AA=0i Aw? =0,

1 cond(A)cond (E/e’ - A) |Ac’|
e/l < pel 3 5 ®)
/" - A

()]
npu AY =01 AA=0,

1 , cond (E/e’ - A) |4
||Ae||/||e||_g-[cond (A Elo A A (6)

mpu AY =0 i Aw® =0

CriBeiHOmeHHS (4) BUpa)ka€ YMOBY CTiHKOCTI pO3paxyHKOBOI MO-
Jeni 3a mporuHoM, (5) — 3a yacToToro 00epranHs, a (6) — 3a BIACTHBOCTAMU
MaTpuii A.

I3 Teopii MaTpuIb BiOMO, IO YHCIO OOYMOBIEHOCTI MATPHIIi 1TO-
Ka3ye, y CKUIbKU pa3iB BiIHOCHA MOXHOKA PE3yJIbTaTy MOXKE MaKCUMAaIbHO
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MIepEeBHILYBAaTH BiIHOCHY NOXHOKY BuXinHOI iH(popmManii. Busicaumo ¢izuk-
o . . 2 .
HHMI CMHCI 4hcell 00yMOBIIEHOCTI MaTpuIlb A i E/ o —A. Bigomo, 1o

YUCII0 0OYMOBJICHOCTI MATpUIli Y €BKIIIIOBIH HOPMi MOXKE BUpaXKaTHCh Yepes3
BIJHOIIIEHHS MaKCHMAaJIBHOTO 1 MIHIMAQJIBHOTO MOJEel i1 BIaCHHX YHCEIL,

0610 CONd (A)=(miax|7»i|) / (miin|xi|), cond (E/ o’ —A):(mgx |pi|) / (miin |pi|).

BrnacHi & ymcrna MaTpuii 3HaXOAATHCS i3 YMOBH PIBHOCTI HYJIO BH3HA4-
HUKA, B IKOMY BiZICYTHS KyTOBa IIBUAKICTB:

det|A—,E =0, (@)

ne E — onuHuuHa Matpuns.
Ksamparu BnacHHX 9acToT 0OepTaHHS OMUCAHOI BHINE CHCTEMH €
KOpPEHSMH PiBHSHHS

detjw’A—H =0. (8)
I3 NopiBHAHHS PiBHAHB (7) Ta (8) Buano, mo A; =1/, i =1n.

Toni oueBuaHO, Mo A, =1/ 0)1 Amin =1/ (Dﬁ , TOMY
cond (A) > oaﬁ /| ? . 9)

OTxe, 4yuciI0 00yMOBIICHOCTI MaTpHili A OLIHIOETbCS 3HHU3Y Bil-
HOIIICHHSAM KBaJpaTiB MaKCHMaJbHOI i MiHIMaJILHOI BIACHUX 9acTOT o0ep-
TaHHs JaHOI AUCKPETHOI Mojeni poTopa. [IpupoaHo, 110 YuM Oiibine po3-
MIpHICTh N, TUM TOYHIIIE I MOJENb BIATIOBiAa€ PeaabHOCTI, ale TOMIi, SIK
BuHO i3 (9), spocrae i cond(A), i, omke, moxubka poss’sa3ky. OTxe, 3
OJHOTr0 OOKY, alPOKCUMYIOUH peabHHN POTOP BEIUKOIO KIJIBKICTIO 30cepe-
JDKEHHUX Mac, MU HaOJIKaeMO PO3PaxyHKOBY CXEMY JI0 PealbHOI KOHCTPYK-
mii i, BIAMOBIOHO, MiIBUIYEMO TOYHICTH 3HAXOJKCHHS >KOPCTKOCTEH abo
KOeiIli€HTIB BIUIUBY i BCHOTO PO3pPaxyHKY, a, 3 iHIIOTO OOKY, 3 pocToM N
30UIBIIY€ETHCS. YHCIIO OOYMOBIICHOCTI MaTpHIli, TOOTO 3pOCTAIOTh MOXHOKU
po3paxyHkiB. Ile minkpeciroe Tol (akxr, 1m0 HAHOUTBIT MPUAHATHAMMU 1 CTiid-
KAMH BapiaHTaMu OyIyThb BiJIHOCHO HECKJaJHi p03paxyHKOBi MoJieni, sKi
BIIPI3HAIOTECA THM, IO B HUX BHKOPHCTOBYIOTECS OTPHMaHi B Pe3yIbTari
eKcnepHMeHTlB TOYHI, EKBIBAJICHTHI JIaHii pO3paxyHKOBiil cXxeMi, 3HAYCHHS
rapameTpiB: )KOPCTKOCTEH, Mac, MPOTHHIB 1 T.1I.

Poskpuemo tenep ¢iznuHMI 3MiCT YKciIa 00yMOBIEHOCTI MaTPHILI
E/®? - A. Maemo:

cond (E/w” — A)2 (maxjo* — ;%)) /(minjo? — o 7). (10)
1 1
SIk BUOHO, MaKCHMAaJIbHE 1 MiHIMaJIbHE 3HAUEHHS |l; 3aJEXHUTh Bix

BHOpPaHOI AMCKPETHOI MOJeNi, TOOTO KiTbKOCTI Mac N, i Big yactotn obep-
TaHHs, Ha Kil BiOyBaeTbCcsl BUMIPIOBAaHHS 1 OasaHCyBaHHS.
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IIpumyckatoun, 1o 0)12 < 0)% <..< corz1 , HepiBHICTH (15) MokHa yTOY-
HUTH HacTynHuM uuHOM. Skmo 0 < o’ < c012 , mo MabyTs, OaxaHO, TO
|of2 —03{2| =0’ -0’ VieN.
2 2 2

Toxi cond (E/’ — A)> DA
W —0 o,
VY Bunaaxy ooi <o’ < (Di +1> MOJyJli BIaCHMX 3HayeHb [, MaroTh

BUTJISIL:
=0 -0 Ll =0l -0l =0 ol by =0’ —o?.

Ouepuso, mo Max || mosxe mat micue a6o npo i =1, a6o npu
i=n,a miin|pi| Ha PO3TJISHYTOMY IHTEpBali KYTOBHX IIBHAKOCTEH Mae
micue a6o mpu i=Kk, abo mpn i=K+1, mpuuomy | |<|,,,| npnu
Yo? -1 o <10’ -1/of,, , 10610 1pn ©° < Zwﬁwiﬂ/(o)i +coﬁ+1) =9,
B IHIIIOMY BUNAJAKY |},tk| > |Mk+1| .

Takum 4MHOM:

o —07 @ o
cond (A)cond (E/’ = A) 2 i—— - —& - —2

|03k—0)| o o
i3 of <o’ <3, i=14a41 i=n,

, , (11)

cond (A)cond (E/’ - A) 2 o~ D On

oia -0 of of
1088, <o’ <wf,, i=13T i=n.

I'padix 3anesxuocti y = cond (A)cond (E/ o - A) Bin ©° (puc. 2)

MOKa3ye, M0 HaMEHI CTIHKUMH AiIJITHKAMH 4acTOT 00epTaHHS IpH OaiaH-
CcyBaHHI € 00yacTi MoOMM3y KPUTHUYHHUX YacTOT. Haibimemm cTilikoro BU-
OpaHa Mozens OyJie MPH KYTOBHX IIBHIKOCTSIX, IO BU3HAYAIOTHCS BUPa30M

2, 2 . S
= - O, ?2/ ((Dk + +1) . Anroput™ inentudikaii i meros 6anaHcy-

BaHHSA TUM CTilKimIi, 9iuM OiJbIie THY4YKicTh potopa. JificHO, po3risiHeMO

80



PROCEEDINGS OF XIl INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

IIBUIKICTh 3DOCTaHHS Y , HAPUKIAL, Y JOKPUTHIHIN TUIAHI DIBHIKOCTEH

dv _ ai-of _offoi-1

obepraHHs poTopa = =

do’ (of ~o?f (@ -0)

w? >0.

150 oy 8, ) 5 ? 8 =

Puc. 2. 3anexHnicTh 100yTKY 4nces 00yMOBJIEHOCTI
Bi/l KBaJgpaTa 4acToTH 00epTaHHH NPHU OaJaHCyBaHHI

.. 2 2 . .
YuMm MeHIIe CMiBBiJHOMIEHHS O, / ®; , a0o 9uM OinbIIe THYUKiCTh
pOTOpa, THM MEHLIOK € HIBUJKICTh 3POCTaHHS MOXHOKH i HABIAKH — YUM
KOPCTKIIlIe POTOP, TUM IIBHUJILIE 3pOCTAE MOXUOKA PO3PAaXyHKY 3 3pOCTaH-
HSM 4YacTOTH oOepTaHHs NpH OallaHCYBaHHI i HAOJMIDKEHHSM ii 4O KPUTHY-
HOT, 1110 TIPOICMOHCTPOBAHO HA PHC. 3.

Py

35 4

3k 4

25 q

0 L . I . L
5 5
o} ?

Puc. 3. HIBuakicTh 30inbuIeHHs: TOXUOKY ineHTHQikamil
. 2 2
AJIs Pi3HUX 3HAYEHb / o,
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Dopmyn (4-6) Har0Th MOMITUBICTH BHPIMICHHS IESKIX YUCTO MPaK-
TUYHUX 33734, 30KpeMa 3a (GopMymoro (4), Ko 3amaHuid KIac TOYHOCTI

GaTaHCyBaHHSA POTOPA, SIKMM BH3HA4A€ThCA BeqmunHa Ae/€ i o6pana pos-
paxyHKoBa Mojenb, a, omke, cond (A)cond (E/ 0% —A) , MOJKHA 3HAUTH

AY/Y , To6T0 BimHOCHY MOXHMOKY amapaTypH i BUMipIOBAHHS TIPOTHHIB i
migiopaTy miaxo sy anaparypy.

SIkmo ’k € BUMiproBaJbHa amaparypa i BUOpaHa MoJeNb POTOpa,
MOKHa BH3HAYUTH MOXJIMBY TOUHICTh OanaHcyBaHHs. Hapemrri, sikio 3ana-
HUH KJIac TOYHOCTI OanaHCyBaHHS 1 € anaparypa JUls BUMipIOBaHHS IPOTHU-
HIB, MOXXHa 3HaWTH Ty PO3pPaxyHKOBY MOJelb, sika O 3abe3rmednsia BUKO-
HaHHS HEOOXITHOT TOYHOCTI OaJaHCyBaHHS.

BpaxyBanHs TipocKorii 301IbIIye 9icIo 00yMOBICHOCTI MaTPHIII i
MOXHOKY iMeHTH(IKALil eKCIIEHTPUCHUTETIB, 1 IF0 0OCTaBUHY HEOOXiTHO MaTu
HAa yBa3i mpy BUOOPI AMHAMIYHOI MOJIETI.

JTUCBAJIAHC: 3AJIMIIIKOBU I PEI'YJIbOBAHUM

Pomawenxo 1. B2, Jpau 1. B.?
XmenvHuybKkutl HayioHATbHUIL yHIgepcumem
E-mail: *romashchenko.iryna@gmail.com, 2cogitare410@gmail.com

L[5 cTaTTs B 3arajibHUX pHcax MoAae crenudivyHi CUMITOMH, TAKOT
HECIIPaBHOCTI MalIWHM sIK AucOanaHc. Marepian CynpoBOKYEThCSI MPOC-
TUMH MaTeMaTHYHUMH MOJeNsiMU. ExcriepuMeHTalbHi pe3yinbTaTi Jiabopa-
TOPHOTO MOJETIOBAHHS UTIOCTPYIOTH BiOpamidHUI BIATYK pOTOpa Ha NaHY
HecrpaBHicTh. CXeMH TECTiB 3 CHHXPOHHOTO ab0 HECHHXPOHHOTO IOpY-
LIEHHS BUKOPUCTOBYBAJINCS IJIsl BUSBJICHHS OCHOBHMX JMHAMIYHHMX Xapak-
TEPUCTUK 00JIaJHAHHS.

[ITnpoke nmommpeHHsT KOMIT'IOTEPIB MPUCKOPHIO PO3BUTOK HPOCY-
HYTHX TIpOTrpaM JJisl MiApaxyHKy pi3HHUX ACMEKTiB JUHAMIYHOTO CTaHy Ma-
mH. MeTo KiHIEBHX €JIEMEHTIB JO03BOJHB KOMITIOTEPH3YBAaTH PO3paxy-
HOK BIATYKY CTPYKTYPH MAIlIMHM Ha BHECEHY CHITy, BKJIIOYAIOYH TiIpo/ra3o-
muHaMivHMA BB, CKiIaHI KOMITIOTEpHI MOeNi MO0y 0BaHi 3 OKpEMUX
OJIOKiB, ajie He NUBJSYHNCHh HA 1€ BOHU € JIMIIE XOPOIIO 0a3010 I po3-
paxyHKy JiHCHHX TPOIIECiB, IO BiAOYBAIOTHCS B peanbHii MarmmHi. Jlocmi-
JOKCHHSI TPUBAIOTh BeCh ocTaHHid dac. IIpotsarom ocranHix 40 pokiB B pe-
3yJIbTaTi BUKOPUCTAHHS LIMPOKO MOLIMPEHUX (OPM CHCTEM KOHTPOJIIO Bi-
Opawii MallMH HaKONWYWIIACS BeJMKa KUIBKICTH iH(opMalii 11010 OCHOB-
HUX BIOpaIiifHUX MpobieM, SKi 3ycTpidaloThes Ha PI3HUX TUIAX MAIUH.
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Jucbananc — nedekT, 10 YacTo 3YCTPIYaeEThCS B POTOPHOI Ma-
mHi. J{ucbanaHe — 1e craH, NpH SKOMY B KOXKHIH 4acTHHI poTOpa po3moii-
JISIOTHCSI HEPiBHI MacH. Y TaKOMY CTaHi, 0ChOBA JIiHis, [0 IPOXOIUTH Yepe3
LEHTPU Mac poropa, He 30iraeTscs 3 Biccto obepTaHHs. Y mporieci odep-
TaHH AUcOalaHC POTOpa TeHepye iHEpLiHY BiIIEHTPOBY CHITY, sIKa 00ep-
TAETHCS 31 3BOPOTHOTO yacToTor. JucbanaHe € nepmnm 06a30BUM MeXaHi3-
MOM I Tiepenadi eHeprii oOeprannsa y BiOpamito [1]. MaTemaTnaHa Mo-
JICITb 130TPOIMHOTO POTOpa (10 00EPTAETHCSA 3 CTATOK MBUAKICTIO Q IPOTH
TOJMHHUKOBOI CTPINIKA) HA CBOIM IepIIiii MomepedHi MOIi ONHCYETHCS
TaKUM PIBHSHHSM:
F,.+F+F +F =F,

ne F,, — cuma inepuii poropa; F — cima gemminry; F, — cuma sxoper-

is !

kocri; F, —ranrenmianena cuna; Fy, — cnna 36ymkenns auc6anancy.

Ao6o

Mz + D(1 - 2)2 + Kz —iK (Q)z = mro? exp/ ) "

nez=X+iy, Z:%, i=v-1.

PiBasiHHS (1) momae G6ayaHC CHII, IO AiFOTH HA POTOP, BKIFOYAIOYH
TaHreHUialbHy (TONEepeYHy) CHIy, IO OPIEHTYEThCS B HANPsMKY o0ep-
TaHHA. Y OUTBIIOCTI BUIANKIB TaHTEHIIAIbHA CHJIAa — (DYHKIiS IBUIKOCTI
oOepTaHH 1 € IHIIUM MeXaHi3MOM INEPeTBOPEHHs eHeprii o0epTaHHs B Bi-
6pau1I0 CDaI(TOp (l—l) aKIeHTye epeKT 3MECHIICHHS IEMITIHTY pOTOopa BHa-
CIIZIOK TIOSIBH TIIPABIIIYHKUX MONEPEYHNX CHI. Y JIiBIH YacTHHI PIBHSHHS PO3-
TalloBaHi KOMIOHEHTH, IO ONHCYIOTh JHUHAMIYHY JKOPCTKICTH poropa. Y
npasiit yacTuHI — cuiia iHepUil Bia nucOanaHcy, M0 BUKIMKAE TOSBY CHIIO-
Boi ¢yHkuii. EdexT Bix Hel, ToOTO BiAryK poTOpa Ha BIUIMB, XapaKTepH3y-
€TBCS BIALEHTPOBUM OpOiTanbHUM (TpEeIeciiiHiM) pyXoM B HaIpsAMKY o6ep-
TaHHsA (LI0 CIlijlye 3a CHIIOK) 3 4acToToro O, aMmIuiityno A i ha3oBuM Ky-
TOM 0. JlaHuit opOiTaNIbHUIT PyX MOXe OyTH NMpeCTaBIEHNH Y BUTIISII CHHYCOI-
JansHOI XBUIIK0BO1 hopmu. Po3r’s30k piBHsAHHS (1) Oyme MaTh BUTIISLL:

z = Aexp' ¥, @)
[MincraBumo (2) y piustaHSA (1), onepkuMo:
[K-MQ*+ID(I-1)Q-iK_ |- Aexp® =mrQ?exp®,  (3)
e [K -MQ? +iD 1-nQ- iKJ — CHHXPOHHA IMHAMIUHA SKOPCT-

KICTb POTOPA; AeXpioL — CUHXPOHHUI1 BEKTOP BIITYKY; mrQ? expiS — BCK-
TOP CHJIM TUCOATIAHCY.
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PiBasaHs (3) imocTpye mpudwHU 1 edekT aucbasancy: BiATyK po-
TOpa 3aJISKUTH AK BiJl HOrO AMHAMIYHOI KOPCTKOCTI TaK i Bix aucOamaHcy.
Bynp-sika 3MiHa y BIATYKY pPOTOpa MOXE CTaTHCS BHACHTIJOK 3MiH B OTHOMY
3 BH3HAYAJbHUX KOMITOHEHTIB (HAIPHUKIAJ, TPIMHA B BaIy MPOSBIAETHCS
mpu 3MeHMeHHI BennmanHn K). EneMeHTH CHHXpOHI30BaHOTO BEKTOpa Bij-
T'YKY MO>KHA TTiIpaxyBaTH 3a JOTIOMOTOIO0 piBHSHHS (3):

2 —_— —
A= mre2 , 0L=8+arctg—KT DA=1)Q .(4)
JK-m@?) 2 K-MQ?
- +[D1-2)Q-K ]
. K
SIcHO, 110 KOJIU IIBUAKICTH o6epTaHH;1 Q nocsrae 3HaYCHHS V ,

TO aMIUTITY/Ia BIATYKY MPEICTABIATHME PE30HAHCHUN MK, IKUH Oy/1e KOHT-
POJIOBATHCS TIIBKH BiTHOCHO HEBSJIMKUM 3HAYCHHSM JIEMITIHTY.
i ¢opmaTn momomararoTh ineHTH(DIKYBaTH MEpITy pe30HAHCHY dYac-
TOTY 1 po3TanryBaHHs AucOaNaHCy (BaXKKOi TOYKH) TOJATKOBO OCIIAOJICHUM
2 -
mrQsin(6-a)
A .

IIpu pe3onanci ¢aza BiAryky O BiIpi3HSAETHCS BiJ MOYATKOBOTO

TaHFeHL[iaJ'ILHOIO KOMIIOHCHTOIO KT =

f K
snauenns O Ha 90°. IlIsuakicts obepranns = ™M € KJIACUYHUM IIpU-

KJIaJIOM KPUTHUYHOI MIBUAKOCTI a00 mepinoi pe30HaHCHOT MIBHIKOCTI; /V

€ CHCTEMOIO BJIACHUX YacTOT, HAMEHIIINX MOJI pOTOPA.

Bekropu CHHXpOHHOTO BIATYKY, sIKi BUMIpsiHI Ha po30iry abo Bu-
06iry, 3a3BUYail MPeACTaBIAIOTh Y (OpMaTi JaHUX Y BUIIIAIL Aiarpamu bone
abo mossipHOTO rpadika (qus. puc. 1). Ins nux minei, BiOpaniiHuil curHan
¢buBTpYyETHCS 3a yacToToro obepranHs. L{i popmarn BUKOPUCTOBYIOTH ISt
BU3HAYECHHS! PE30HAHCHUX YaCTOT 1 €EeKTUBHMX JIEMINHTiB cucteMu. Cam
JucOanaHc KOPUTYEThCs TIPH IPOBEJECHHI TPUBAJIMX IPOLELYp 1010 OanaH-
CyBaHHS MalllHH.

Po3risiHeMO TECTH 3 CHHXPOHHOI'O i HECHHXPOHHOTO 30YDKEHHS
JUTS iTeHTUdIKaIi cucTeMu.

PiBasHHS (3) € OCHOBHHMM pIIIEHHSM HE TITBKH IS A1arHOCTHKH
JucOaancy, aje Tak camo 1 Ui imeHTH(IKaIli CHHXPOHHOI TMHAMIYHOI KOPCT-
KOCTI IIUITXOM BUKOPUCTAaHHS CHHXPOHHOTO 30ymxeHHs. Lleit MmeTox mossi-
rae y BHECEHHI KOHTPOJIbOBAHOTO AucOaiaHCy B POTOP 1 BUMIPIOBAHHS CHH-
XPOHHOTO BIATYKY CUCTEMH.
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PESOBHH VWOOM, NPT
MinoHOYMHAA EaHABRA

o
w0
rubazoona

X

¥OAOBOE NONOREHHE
CTEREJOHY TOMEH

20

120 FOMoBOE OOIOMEHHE
CBHCIERY TOMEH

[ OfopoTh, of/MMHE

1
z70 [ I I
1590— nepEHi
B a8 He 0 BEE

LMOIHTYIR, MEM DD

A—fj . ! | | | Ouarpamua
CROpOCTE Bope

*100006 / HMHE

N Synoaoe PRCI0INES HHE
TOMEKR

TERE IO

MonApHEE rpadMe

+7

ap®

1507

Puc. 1. [liarpama Bopne i noaspHuii rpadik poropa Mamunau

3 KOMITOHEHTIB PiBHAHHA (3) 00YMCINMO IWHAMIYHY JKOPCTKICTB:

QZ
a) mpsamy — K — MQ?= %S(Sa) 0) kpanpatuuny — D(1-1)Q — K.
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[IpencraBnstoun pe3ynapTaTé B TpadidHiil Gopmi, MOKHA BH3HA-
YUTH MIBHIKICTH OOCPTaHHSA, CIOCTEPEKYBaHY MOJAIBHY KOPCTKICTh, Macy
i memminT (puc. 2).

Hafmomacewman ocHEXpOHHAR MPAMSA IHESMYSCHSR
WECTROCTE, PyHT/ODNéns *100

{K-HGQT) | 10 mae

N

-l 10% Hem

z
-Z.E Krampar cwopoem: I, @am/cex) f+10000

Puc. 2. Cnocrepe:kyBana CHHXPOHHA NMpsiMa AMHAMIYHA )KOPCTKiCTh poTopa:
inenTudikauis moganbHoi Mmacu M i skoperkocti K

[Ipouenypa cuHXpOHHOrO 30Yy/PKCHHS PErYJSIPHO BHKOPHCTOBY-
€ThCSI B METOJOJIOTIi KamiOpyBaHHA OalaHCYBalbHHX BaHTaxiB. “Bekropu
BIUIMBY” (€JIEMEHTH IepeAaBatbHOl (PyHKIIIT) MPEICTaBIAIOTh €IEMEHTH, 3BO-
POTHI 10 AMHAMIYHOI KOPCTKOCTI (B MATPHYHOMY IOJIaHHi). Y mporeci 6a-
JIAHCYBAHHS, iX 3HAYECHHS Jy’K€ 4acTO MpUMeHIIyBajoch. Komu ix 3amam's-
TOBYBAJIH 1 TIOPIBHIOBAIIH ITICJIS TIOCTIJOBHOTO OaNlaHCYBaHHS MAIIMHHU, BOHH
BiI0Opaxkaau 3MiHH B JeMI(EepHUX XapaKTePHUCTHUKAX POTOpPa 3a JOMOMO-
roro ix TpuBayiocTi Ail. BoHM onomarany B paHHbOMY PO3Mi3HABaHHI TAKHX
HECTIPaBHOCTEH SK TPIIIMHA y BaIy, 3aTUPAHHS 1 PO3XUTAHICTh JeTaJeH.

MoskHa TOMITHTH, III0 CHHXPOHHE 30y/IKeHHS 3a0e3neuye 3pydHi,
asie 3a3BMYail HEeBU3HAYEHI JaHi JUIA BIAMOBITHOI iAeHTH]IKAIl] mapaMeTpiB
CHCTEeM MaIMHH, SKi 3MIHIOIOTHCSl 3aJIEKHO BiJl IIBUJIKOCTI OOepTaHHS.
Binmbir cknamHi TECTH 3 HECHHXPOHHOTO MOPYIIEHHS Jal0Th HEOOX1IHI JaHi.
3a ozHI€I0 3 MOMKJIMBUX CXEM Ha POTOP, IO 00epTa€eThCs 3 MOCTIHHOIO IIBHA-
KICTIO, BIIMBA€ HECMHXPOHHA 00EPTOBA 30BHINIHS CHIIA, 10 T'€HEPYETHCS
JOIIOMDKHHUM NPHUCTPOEM. [laHi CIIEKTPIiB 3 4aCTOTaMH BIATYKY IS KOXKHOT
KOHKPETHOI 4aCcTOTH 00epTaHHs 3a0e31euyloTh Heo0XiiHy iHpopMaio st
BHSIBJICHHST XapaKTEPUCTHK, IO 3aJIeKATh BiJl IIBUAKOCTI 0OEpPTaHHS.

Mopens HeCUHXPOHHOTO 30y/KEHHSI POTOpa 1 HOro BiATYK MOKHA
MIPEACTABUTH y TAKOMY BHUIJISAL:

Mz +D(1— )2 + Kz —iK_(Q)z = Fexp'®*?) 7 = Aexp/(*+2)
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Je aMIuTiTy/a i haza BiATYKY OOUHCITIOIOTECS TaK:

=

A =
J(K-M?)’ +[DA-1)0-K, (@)
o =9, +arctg K. (©)-D(- x)m (5)
K -Ma?
MoykHa TIOMITHTH, IO HE3aJEeKHO B PE30HAHCHOI YacTOTH

K : 13 C2L) ® K'C (Q)
W= \|— , 1CHY€E KBaJIpaTHYHUHU PEC30HAHC, IPH IKOM == -
\, M y Ap p p y D (1 — x)

HecrabinpHiCTh poTOpa BUHUKAE, KOIW OOHMIBI BHIIC BU3HAYCHI Yac-
TOTH 30iratoThcs. 3HAMEHHUK piBHAHHA (5) mpsamye mo 0. [ Hepe3oHaAHC-
HUX YaCTOT, IiHCHA PI3HHUI MK IUMH 9aCTOTAMH € BaKIIMBOIO BETHIMHOIO
JUTS BU3HAYCHHS CTAOLIHHOCTI MaIlIWHU.

JI1s IIMPOKO-4aCTOTHOTO 30y/IPKEHHST KOMIIOHEHTH TUHAMIYHOI JKOPCT-
KOCTI HiIpaxOBYIOThCS B LIJIOMY YAaCTOTHOMY Jialla30Hi: mpsMa AMHAMIYHA

F cos(5, -
skoperkicts: K — Ma? = SA ) ; KBaJpaTHYHA JIMHAMIYHA YKOPCT-
Fsin(3, —a) )

kicte: D(1-A)o — K(Q) = A

BuKopHCTOBYIOUM JaHHH TEXHIYHUI TPUHOM ISl PsIy CTaJIUX LIBU]I-
KOCTelH 00epTaHHs, MOYKHA BUSBHTH BCI KOMITOHCHTH, 10 3aJIC)KATh BiJl IIBHI-
KoCTi 0OepraHHs. 1le 0COOIHUBO CTOCYETHCS TAHTCHINATBHOT CHIIH.

Konnenuisi Metony, mMoB's3aHoro i3 30yMKSHHSIMH, MOSICHEHA TYT
Ha HaWmpocTimiii Moxem poropa. BoHa Moxke OyTH po3risiHyTa i B OLIBII
OIMPOKOMY aCIEKTi IS OUTBIN CKIIAIHUX BUMAJKIB, SKi BUKOPUCTOBYIOTHCS
JUISL BUSIBJICHHSI MOJAIBHUX TapaMeTpiB pisHUX MoA. TecTyBaHHS IpH He-
CHUHXPOHHOMY IOPYIICHHI € 3BUYaifHUM METOJIOM JJISl I0YaTKOBOTO TECTY-
BaHHS XapaKTEPUCTHK MAIIUHH.

AHati3 HaKOTIMYeHO1 0a3u TaHWUX BiJ CHCTEM MOHITOPHHTY MAaIlIiH-
HOTO YCTAaTKyBaHHS, a TaKOX Bijl JaOOPATOPHOTO MOJICIIOBAHHS JIO3BOJISIE
y3araJlbHIOBATH 1 3iCTaBIISITH XapaKTEPUCTHKH HECIIPaBHOCTEH 3 0COOIMBOC-
TAMH KOHCTPYKIii i poOoYnMy mapaMmeTrpaMu MamuH. MOHITOPHHT CTaHy
MaIlIMH caM 1o co0i He MOJIMIIHNTE IX eKCIUTyaTaniiHi skocti. Hakommyue-
HUI NPaKTHYHUHA JOCBiJ, AKUH 0a3yeThCS HA IEMEHTapHOMY MaTeMaTHd-
HOMY MOJEIOBaHHI MOBUHEH BHKOPUCTOBYBATHUCS i BIPOBAXKYBATHUCS BH-
pobuukamu MamuH. [loTeHuiiiHi MexaHi3MH mepenadi eHeprii Bix obep-
TaHHA 10 BiOpauii MOBMHHI OyTH BUKJIIOYEHI a00, IpHUHANMHI 3MEHIIEeHI Ha
cTajil NPOEKTYBaHHS ILIIXOM BIIPOBA/PKCHHS ITACMBHUX 1 aKTUBHUX METO-
JIIB KOHTPOJIIO 1 3HMKEHHS BiOpalii.
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1. Webpage: Vibration diagnosis of machine faults [Internet]. 1992.
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IMPUKJIA/IA 3BACTOCYBAHHA
MMACUBHUX ABTOBAJIAHCYIOUHMX IMPUCTPOIB
3 PIIMHHUMMU I CUTIKUMHU POBOYUMU TINIAMHU

Deoina C. A., lpay I. B.
Xmenvruyvruil Hayionansnuil ynisepcumem, e-mail: cogitare410@gmail.com

OCHOBHOIO IIPUYHHOI HeOaxkaHoi BiOpalii MamiH 3 00epTOBUMHU
eJIEMEHTaMH € HasBHICTh JUCOaJaHCy, KU BHHUKA€E, KOJU TOJIOBHA BICh
iHepIIii poTopa He 30iraeThCs 3 BicCI0 00epTaHHs. Y pasi KOPCTKOTO poTopa
3BHYAifHa Mpoleaypa OaJlaHCYBaHHs MOJSra€ B JOJaBaHHI ab0 BHIAICHHI
KOpUT'yBaJIbHUX Mac B JIBOX IUIOLIMHAX TakK, 1100 rojOBHA Bichk iHepLii Oyna
nepenanpasiieHoro. OHaK OHOPa30Be OalaHCYBaHHS, 110 € JOCTATHIM JIJIs
portopa 3 (ikcoBaHUM AUCOATAHCOM, HE MOXKE YCYHYTH HE3piBHOBAXKCHICTh
portopa 3i 3MIHHHM JAHCOaTaHCOM, IIO 3aJIC)KHUTh BiJ KyTOBOI IIBHIKOCTI.
€IMHOI0 MOXJIMBICTIO YCYHEHHS JUcOajlaHCy B IbOMY BHIIAJKYy € BHKO-
puctaHHS aBTOOaNMaHCyroUnx npuctpois (ABIT) piSHI/IX TUIiB. Y mHaHUi dac
yce Oiipir IXPOKOTO 3aCTOCYBAHHS B r[pOMI/ICJ'IOBH/I TpaHCHOpTHlI/I no0y-
TOBIW 1 mpeumsiiHiid TexHiui 3Haxoxats ABII 3 leZ[KI/IMI/I 1 CHIIKMMH poO-
00YMMH TiJIaMu, IPU3HAUEHI JyIsi OanaHCyBaHHS POTOPIB 31 3MiHHHUM JucOa-
narcoMm. Hespaxkaroun Ha Te, mo mepuiuii mateHt Ha ABII 3 pigkumu po-
60ounMu Titamu 3'siBUBCS Oinbie 100 pokiB Ha3al, a mepiia TCOPETUIHA PO-
6ota omybmikoBaHa 0au3pko 70 poKiB Ha3aj, IHTEpEC MO Ii€i TEeMATUKH HE
cnabmae 1 cboroHi. I1po 1e cBiT4aTh sIK YUCIEHH] CTATTi Ta MATEHTH, TaK 1
¢ipMmoBi TexHoorii mono 3actocyBanHsi ABII B pi3HHX ramy3sx MammHO-
OyIyBaHHS, KOMITTOTEPHOI Ta MOOYTOBOI TEXHIKH, SIKi 3'SBUIIMCS 3a OCTAHHI
KiJbKa poKiB. BOHM 103BOJISIFOTH 3HM3WUTH PiBHI BiOpamiii, 3SMEHIINTH 3HOC
MIIMIATHAKIB 1 iHIUX 00epTOBUX YaCTHH, 10 B KiHIIEBOMY MiJCYMKY ITpHU-
3BOJIMTD JI0 301MbIIECHHS TEPMiHy CITyOHU IIpUIaiB i MamumH. IX po3podka i
3aCTOCYBaHHS Ma€ HE TUIBKU BayKJIMBE TEXHIUYHE Ta €KOHOMIYHE 3HAYEHHSI, a
OCTaHHIM YacoM y 3B'S3Ky 31 30iIbIIEHHSIM pPOOOYMX YacTOT 0OepTaHHS
MaIIIMH, JOCHTh 3HaYHE COIliabHE.

Buainsiore 1Ba TUIIM aBTOOATAHCYIOUNX MPUCTPOIB: TTACHBHI i ak-
TuBHI. Y macuBHUX ABII kKopuryBaJbHI Macw NEepeMilIalOThCSA BUTLHO TIif
JIE0 BHYTPINITHIX CHJI, @ B AKTUBHUX BOHU IEPEMINIAIOTHCS IPUMYCOBO.

Sk mepmmwid, Tak i apyruii Tun ABIT MaroTh CBOT mepeBaru i Hezo-
niku. OcHoBHa nepeBara nacuBHUX ABII — ix npocrora. Bonn He Bumara-
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IOTh TIiJIBEACHHS 30BHINTHBOI €HEprii i CKIamHOI CXeMH KepyBaHHS, TOMY
BHUXOZSTH JOCHTh KOMITAKTHAMH i IPOCTUMH y BUTOTOBIeHHI. AkTiBHI ABII
MIPALOIOTh HA BCIX MIBHIKOCTAX 0OEpTaHHS pOTOpA, aje CKIAIHI 32 KOHCT-
PYKII€I0 1 BUMararoTh CKJIaJHOI CHCTEMH KepyBaHHS.

Haii6inpIm BUBYEHNMH 3 TTACHBHUX MPUCTPOIB, € MexaHiuHi ABII,
BOHHM TaK CaMoO MalOTh IIMPOKE 3aCTOCYBaHHS. Y JaHii poOOTi BUIIJEHO i
3po0eHo TopiBHAUTEHUI aHami3 podotn ABII 3 pinkumu i cunkumu po6o-
YUMU TiJIaMH, sIKI BUBYECHI B MEHIIIH Mipi 1 3aCTOCOBYIOTHCS pialie, Xxoua
BOHH MAIOTh i Jesiki cBoi mepeBarn. Mexaniuai ABII s mocuts To9HOTO
OajaHCYBaHHSI BUCTAaBIISIOTH JOCUTH BHCOKI BHMOTH JIO SIKOCTI BHI'OTOB-
JICHHS, a caMe: JI0 MOPCTKOCTI 1 TBEPIOCTI ITOBEPXHi, OBAJILHOCTI 1 €KCI[CHT-
pucuTeTy OIroBOI HOPIKKU KyJib, IO B KIHIEBOMY HIJIICYMKY CHpHSE 3]10-
poxJaHHIO iX BUTOTOBICHHA. PimmuHi ABII mo30aBneHi neskux 3 IMHUX He-
JIOJIIKiB, BOHM HE BHMMAraroTh HACTIIbKM BHCOKOI SIKOCTI BHMTOTOBJICHHS,
nenieBi y BupoOHHITBI. Tak camMo InepeBaraMy IaHOTO THUITY HPHCTPOIB €
ickpoOe3nka i 6e31ryMHicTh poboTi. ToMy BUBYEHHS i 3aCTOCYBaHHS B TIPO-
MHCJIOBOCTI TaKHX IPUCTPOIB € MEPCIEKTUBHIM HANpPSIMKOM PO3BHTKY T€O-
pii aBTOMaTu4HOTO OalaHCyBaHHS.

IcTopist piAMHHOTO aBTOMATHYHOTO OajlaHCYBAaHHS MOYMHAETHCS 3
1916 p., xonu ¢panmy3pkuii imxenep Jlebnan (Leblanc) 3ampomnonysas
KOHCTpyKIito piguHHOTO ABII 1715 3piBHOBakKeHHS €KCTpPaKTOpa MpajbHOI
MalMHy i 4ac i1 pobortu. IlizHime Oyno 3anporonoBano ABIT Cupra,
ABII JlyHkaH, a TakoX BiIOMi yIocKoHaIeHHS KOHCTpyknii ABII Tumy Jle6-
nana. Ha »xanb, HiZe He 3HAWICHO BKa3iBOK MPO 3aCTOCYBaHHs IMX 3a-
MIATEHTOBAHUX KOHCTPYKILIH y pealbHUX MallMHaX, TOOTO Mpo iX BIpOBa-
JDKEHHSI Y BUPOOHMITBO. Briepie 3po6uB cripoOy TeOpeTHYHO OOIpyHTY-
Batu npuHOun aii ABIT JleGmaHa, KiTbLIEBUX, MasTHHKOBUX 1 KYJIBOBHX
ABII y muxnax cBoix crareid Cupn (E.L. Thearle) [1]. Bin 3ampomnonyBas
IocKky Mozenb poropa i ABIL. V ii pamkax y poropa icHye eanHa Kpu-
THUYHA IIBUJIKICTb, IIPU MEPEBUIIEHHI SIKOi POTOp MMOYMHAE 00epTaTHCS JIer-
KOIO CTOPOHOIO HA30BHI i OYMHAE MPOSIBIISITUCS SBUIIE CAMOLCHTPYBAaHHS
poropa, sike 1 6yno noxnaaeHo CupieM B OCHOBY NPUHIUIY pOOOTH yCix
nacuBHuX ABIIl. HacmpaBai, TyT sBUIlE CaMOILIGHTPYBaHHS BHIIAETHCS 3a
SIBUIIIE caM0O0OaIaHCyBaHHSI.

Tlepen TuM, sIK pO3TIISIHYTH 00JIacTi 3acTocyBaHHs macuBHUX ABII,
CJIiJl 3a3HAYMTH, 110 HAHOUIBIIOro 3aCTOCYBaHHS B TEXHIIll 3HAHIIIOB KYJIbO-
Buit ABIL Ilos's3anH0 11e 3 TuM, mo KynsoBuid ABII 3a0e3neuye HaHOIBITY
TOYHICTb 3PIBHOBRXXEHHS pOTOpA, a 3 IHIIOro OOKy, HOro KOpHyc MOxe
OXOIUTIOBATH POTOP 30BHi, IO 3BUTHHSE BHYTPINIHINA TpocTip poTopa. MeHin
BUKOPHCTOBYIOTHCS pOJIMKOBI i MasiTHUKOBI ABII. Tlpu piBHHX rabapuTHHX
po3Mipax BOHH JIO3BOJISIOTH OTPUMATH OLTBINY OajaHCyrody €MHICThH IO-
piBHAHHO 3 KynboBUMHU ABIIl. Ane To4YHiCTH 3piBHOBa)XKCHHS HUMH POTOpa
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MEHIIIA, OCKUJIPKH Ha POJIMKHU 1 MASTHUKH TIIOTh OB CHIIA CYXOTO TEPTH,
HiK Ha Ky7i. [IpakTHaHO HE BUKOPHUCTOBYIOThCS KinbueBi ABIL, ockinbku y
MOPIBHSHHI 3 Ta0apUTHUMHU PO3MipaMU MalOTh HEBEJIHMKY OallaHCYIO4y €M-
HicTh. TaKkoX MPAaKTUYHO HE BUKOPHCTOBYIOTHCS cerMeHTHI ABII, ockinmpku
Ha CErMEHTH JiI0Th 3HAYHI CHWJIM CYXOTO TEpTs, W0 3MEHIIYE TOYHICTh
3piBHOBaXCHHS HUMH poTopa. Onmcani tTumm ABII 3 TBepauMu Koperyoodu
MU BaHTa)XKaMH OYJIM CIIOYATKY 3alpOIIOHOBAHI JJIS 3piBHOBAKEHHS €KCTPaK-
TOpIiB MAIINH 3 OCYIIEHHS IYKPY, HEHTPH(YT, EKCTPAKTOPiB, CEMapaTopiB 3
BEPTUKAJIBHO PO3TAIIOBAHMM BaJOM, MIBUAKICHUX POTOPIB, 30KpeMa IIIHH-
JIeITiB BepCTaTIB, IIMTUH/IETIB IePEBOOOPOOHNX BEPCTATIB, AUCKOBUX MMIJIOK,
nuUTiQyBaNbHUX KPYTiB, 00EPTOBUX YacTHUH JIBUTYHIB, TipOCKOMIB, IpoIIe-
JIepiB JIiTaKiB, i T.7. B momaipmoMy Taki MpUCTPOl 3HAWIIIN 3aCTOCYBAHHS
JUIsl 3pIBHOBa)KeHHs OapabaHiB NOOYTOBHX MPAILHUX MAIIUH 3 BEPTUKAIb-
HUM 1 TOPH3OHTAIIFHUM pO3TAaIlyBaHHSAM Oapa®aHa (OCTaHHI TATEHTH Ha
pimuuni ABIT [2, 3]), aBTOMOOIIBHUX 1 aBiakouic [4], 00epTOBUX 4acTHH
JBUTYHIB BHYTPIIIHHOTO 3rOPSIHHS, 30KpeMa KOJIHBAJIIB, JIONMAaTeil BepTo-
JIBOTIB, IITHMH/ENIB IUTI(YBAIBHUX 1 TOJIPYBaIbHUX BEPCTaTIB, NLTi(yBaib-
HUX IWCKIB PYyYHUX NUTI(yBaTbHUX MamuH, 3HIMHHX muckiB i CD/DVD
JIMCKIB y BIJIIOBIJIHUX IPUCTPOSIX, sIKI BAKOPUCTOBYIOTHCS B LM POBIii TeX-
HIIli, CermaparopiB, BEHTHIATOPIB, 1 B IHIMIUX POTOpHMX MammmHaX. [Iporo-
HYBAJIOCSl 3aCTOCOBYBATH MPHUCTPOT JUIsl 3piBHOBAYKEHHSI KOCMIYHHUX arapa-
TiB 1 CTaHIIH, OOETOJIOBOK i CHApPSIB, IMOJMOXKEHHS SIKUX CTAOUTI3yeEThCS B
POCTOpPi 00EPTAHHSIM.

[puknagaMu KpyImHOCEPiHHOro 3aCTOCYBAaHHS €:

— craruune 3piBHOBaxkyBaHHs CD/DVD nmuckiB y BiZHOBiTHHX
npuBoaax KyipoBuME Ab, ¢ipmoBa Texromoris A.B.S. (Automatic Ball Ba-
lancing System), ABS (Auto Balance System) 3aCTOCOBY€ETHCS B IPUBO/IAX,
10 BUITYCKAIOTHCSI TTiJ] TOPrOBOIO MapKoko Kommadii Samsung, LG, Aopen i iH.;

— CTaTU4YHE 3piBHOBaXXYBaHHS AMCKIB PYYHHUX HUTIQYBaJbHUX Ma-
mKH (KYTOBUX 1 pafiajibHUX, EJIEKTPUYHUX | MHEBMaTUYHUX) KyJIb0BUMHU AB,
¢dipmoBa TexHomoris Autobalancer, po3poomena SKF AutoBalance Sys-
tems, BUKOPHCTOBYEThCS B MAIIMHAX, 110 BUITYCKAaIOTHCS 1111 TOPrOBUMH Map-
kamu Milwaukee (Atlas Copco), PROTOOL ta iH.;

— crarnyHe abo AWHAMivHE 3piBHOBaXKEHHS OapabaHiB aBTOMATH-
HUX TpaJbHUX MAIIUH 3 BEPTUKAIBHUM 1 (DPOHTAIHHUM 3aBAHTAKEHHSIM
6inM3HM pinMHHUMH a0o KynboBuMH AB, ¢dipmoBi Texnomorii Can Balance
System, Liquid balance (aus. puc. 1) [5], BUKOPHCTOBYIOTBCS B MaIlIHHAX,
110 BUITYCKAIOTHCSI ITiT TOPrOBOIO Mapkoro kommanil Samsung, LG, Hitachi,
Zanussi Ta iH.

IlikaBuit MaTepiaa MO0 BUKOPUCTAHHS ITACHBHOTO aBTOOATIAHCY-
BaHHS CUIKHMHU 1 pIAKMMH pOOOYMMH TiJJaMH KOJIiC aBTOMOOUIIB MICTHUTBCS
y[6,7].
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Puc. 1. Texnouioris Liquid balance Puc. 2. TexnoJioris autobalance
JJ1 IpaJbHUX MAIIMH Samsung 7151 aBTOMOOITBLHUX Koaic Magnum

ABToMaTHuHe OanaHCYBaHHS BiOYBA€TbCsA Y BHYTPIIIHIA YaCTHHI
Kouic (puc. 2) B pe3yibTaTi iX obepTaHHs Ipu pyci. Y pori OamaHCyBaib-
HOT'O MaTepialy BUKOPUCTOBYIOThCS OaTaHCYBAJIbHI TPaHyJIM Y BUTIISII Ipi0-
HOTO IICKY, PI3HOI'0 POJy HOPOILKIB 1 Mikpo-Oicepy. banancyBanHs Bin-
OyBa€eThCA MPH B3aEMOJIT BIAIICHTPOBOI CHIM MPHU OOSpTaHHI Kojieca 1 Bi-
Opauiii migBicKH, 110 BUHUKAIOTH NMpH pyci. ['0JloBHOIO mnepeBarorw OanaH-
CYBaJIbHHUX T'PaHYJI BBAKAIOTHCS CJIEKTPOCTATUYHI OCOOIMBOCTI BUKOPHUCTO-
BYBaHOI'O Marepiaiy, 110 J03BOJISE IM HaJIHHO NPUTAraTUCS 1O BHYTPIII-
HBOI MOBEPXHI MOKPHIIKH, TAKUM YHHOM, 3PIBHOBaXYIOUM IHCOANaHC KO-
neca. ['onoBHI mepeBaru JaHOTO METOJy HOJATAIOTH B TOMY, IO OanaH-
CyBaJIbHI TPaHYJIM TMOCTIHHO BHKOHYIOTH camMoOaslaHCYyBaHHS KOJIeca aBTO-
TPaHCIOPTHOTO 3aco0y, IO pyXaeThecs Ha OyAb-sKii mBuakocti. [lepeBarn
OanaHCyBaJIbHUX T'PaHyJI: BUKOPUCTaHHS OJJHOPA30BO HA BECh IEPiOJ EKCII-
JyaTamii IIUH; IPX PEMOHTI ITUHH OallaHCYBaJIbHI TpaHyJIH MOKHA 310paTH,
1 3HOBY 3acHMIaTH MPH MOHTaXI KOJieca; rapaHTylOTh TOYHE aBTOMAaTHYHE
OanaHCyBaHHS, 30epiralouyl eJIeMEHTH MiJBICKU 1 PYJIbOBOTO KEpyBaHHS B
XOpOIIOMY CTaHi; rapaHTylOTh PIBHOMIpHHI 3HOC TIOKPHUIIKK Y€pe3 MOM'sIK-
IIeHHs BiOpamiif Bix HEpIBHOCTEH HA JOPOKHBOMY MOKPHUTTI; Y MOPiBHAHHI
3 OaylaHCyBaJIbHUMHU HOPOILIKAaMH, HE 3aCMiuy€e BHYTPILIHIO MOBEPXHIO KO-
Jeca i He yCKiIamHIOE ii oOcimyroByBaHHs. bicep Ha BinMmiHy Bix Oanan-
CyBAJIEHOT'O ITOPOIIKY HE BOMpae B ceOe BOAY 1 HE CXMIIBHUI 110 3IMIIaHHS B
rpyaku. [TokpuTnii TOHEHBKMM mIapoM MacTwia (i3 3aCTOCYBaHHSM CHIIi-
KOHY) Oicep He BOJIOZi€ THMMH a0Opa3sMBHUMH BJIACTHBOCTSIMHM, IO NPHUTa-
MaHHI MiCKY i He 3aBJla€ IIKOAX BCEPEIUHI IIOBEPXOHb IIMHY 1 Jaucka. Kpim
1poro, Oicep, He 3aKyIOPIOE BEHTWIb Hinemst. banancysansHa npouenypa 3
BHKOPHCTAHHAM MiKpoOicepy HE BUMAarae MmoKyNnKH JOPOTHUX OallaHCYBab-
HUX CTEHAIB. /{75 MMHOMOHTAKHUKIB 3aCTOCYBaHHA MiKpobicepy mMae cBOi
IUTIOCH. Y iCTOTHOMY CTYIICHI 3MEHIIIY€THCS Jac OaaHCyBaHHA. Y MiICYMKY —
BOHHM IIIIKOM MOXYTh OOCTYXHTH Habarato OinbIle KITi€HTIB 3a pobounit
JeHb. Binmamgae HEoOXimHICTD y MOKYMII TOpOTHX OanaHCYBaJbHHX CTCH-
IiB, 1 HABYAaHHS MPAILiBHUKIB MIPAaBUIHHOMY OaaHCYBaHHIO Ha BEPCTaTi.
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Hemomik: cripusifoTh YTBOPEHHIO HAJBOTY HA BHYTPIMIHIHN MOBEPXHi
MTOKPUIIIKH; MalOTh a0pa3uBHI BIACTUBOCTI, TPYAOYKH MIPH B3a€EMOIII 3 BO-
JIOTOIO 3[JaTHI YTBOPIOBATH TBEP/i TPYIKH.
Ommcanuii MeTo] OayaHCyBaHHS BUKOPHUCTOBYETHCS B OCHOBHOMY
JUTSL KOJIIC BAaHTQ)KHOTO TPAHCIIOPTY, aBTOOYCIB 1 MO3aIIITXOBHUKIB. 3aCTOCY-
BaHHS PIOMHHUX POOOYHX TiJ U aBTOMATHYHOTO OaraHCyBaHHS KOJIC BaXK-

Puc. 3. Pinunne 6aj1aHcyBaHHS KOJIiC B&JIMKUX BAHTAKHUX aBTOMOOi1eit
JlirepaTypa

1. Thearle E.L. Automatic dynamic balancers / Thearle E.L. Part 1 —
Leblanc balancers // Machine Design, 1950a, Vol. 22 No 9, pp. 119-124.

2. Patent US 5782110 A. Clothes washing machine with balancing
device: patent US 5782110 A / Do Weon Kim Owner name: SAMSUNG
ELECTRONICS CO., LTD., KOREA, REPUBLIC OF, Free format text:
ASSIGNMENT OF ASSIGNORS INTEREST;ASSIGNOR:KIM, DO
WEON;REEL/FRAME:008218/0298, Effective date: 19961004

3. Patent US 20060254321 Al. Washing machine : patent US
20060254321 Al / Hee Lim, Jae Chang, Owner name: LG ELECTRONICS
INC., KOREA, REPUBLIC OF Free format text: ASSIGNMENT OF AS-
SIGNORS INTEREST;ASSIGNORS:LIM, HEE TAE;CHANG, JAE WON;
REEL/FRAME:017843/0652, Effective date: 20060502

4. https://imww.youtube.com/watch?v=-pdjsfruQjl — Using technology
developed by the US Air Force TAABS automatic dynamic wheel balancers
will keep any truck wheel perfectly balanced while on the road at all times
by using centrifugal force and patented design the TAAB makes the wheel
rebalance itself mid trip. The savings truckers gain from these are
enormous. Go to taabs-int.com to learn more.

5. https:/iww.manualslib.com/manual/1239249/Samsung-Wm1255ags-
Xen.html?page=15#manual

6. http://koleso-sovetsk.ru/204-avtomaticheskaya-balansirovka-granu-
lami.html
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7. https://lwww.youtube.com/watch?v=94-CdexJ3Xk — Fluid Balance
For Heavy Truck Tires, ony6mmkoBano: 16 mas 2013 r.: Tired of the road
vibration? This is how | did a fluid balance on my M923 6X6 with
14.00x20 tires. You will not find a faster or easier way to do this to already
mounted tires than | show here.

CHI/I)ICEHI/IEvBI/IBPAI_[I/II?‘I HEHTPHO®YT
CAXAPHOU MPOMBIIIVIEHHOCTH

Yonoeckuil P. Fl, Upau 1. B. 2, Tkauyk B. 118
XMmenvnuyKuil HayuOHAILHBIL YHUSEPCUMEM.
E-mail: ‘roma_c@mail.ru, *cogitare410@gmail.com, *tkachukv.p@gmail.com

OCHOBHBIM CHIPbEM IUIS TIPOM3BOJICTBA caxapa SBISICTCS caXxapHas
cBekJia, KoTopasi coaepxut 15-22 % caxapo3sl. [Ipon3BoacTBo caxapa u3
CBEKJIBI SBIISICTCS CIOKHBIM (DU3UKO-XUMHAYECKUM TporieccoM. Caxapo3y mu3-
BJICKAIOT M3 KICTOK MU(Qy3uei, Mmocie 4ero MPUMCHSIOT XUMUYCCKHE U
TEIUIO(U3NUECKUEC BO3IACHCTBUS IS OTHCIICHHS caxapa OT HecaxapoB U
MIPEBPALLEHUE €T0 B YUCTBINA KPUCTAIUIMYECKUN IIPOAYKT.

B pe3ynbTaTe cI0XHOIN TEXHOITHMIECKOH HETOYKH MPA3INIHBIX IIPO-
1eccoB 00pasyrotes rycras macca (7,5 % Bojbl) — yTdens TepBOi KpUCTa-
JU3AIAHA U MEKKPUCTATBHAS KUIKOCTh — 3eJicHas MaTOKa.

Puc. 1. Hentpudyra ®IIH-1251J1

OTxeneHne MEXKPUCTATBHOTO pacTBopa yT(dhens OT KPHCTALIOB
caxapa MpOM3BOIAT B HEHTpHUPYrax mepuoamdeckoro (puc. 1) wmm Hempe-
PBIBHOTO JICHCTBUSI.
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OCHOBHBIM YCIIOBHEM JUTS TTOJYYEHHSI Caxapa, COOTBETCTBYIOIIETO
TpeOOBaHMAM CTaHIAPTA, SIBICTCS COOIOJCHHWE ONTHMAIbHBIX PEXKHUMOB
IPY TIPOBEJICHUHU BCEX TEXHOJIIOTMYECKHX MpolieccoB. [Ipu HapyIeHnn pexu-
MOB OYHCTKH COKa, YBapUBAHMS M KPUCTAIIM3ALNH YBEIMUCHUEC BPEMECHHU
LEeHTpU(YrUpOBaHUs, a TaK)kKe MHTEHCHBHAs NMPOMBIBKA caxapa BOJOH He
MOTYT 00ecTeunTh MOJIyYeHHE caxapa TpeOyeMoro KadecTBa, Tak Kak IpH
LUEeHTPU(YTUPOBAaHUM HE yMEHBLIAETCS KOJIMUECTBO HECAXapoB, HAXOIs-
IIHXCSl BHYTPH KPHUCTAIIOB.

Hentpudyruposanne yrdens | xpucrammzanuu OpOBOAAT INPH
temneparype 70-75 °C, ¢ IpOMBIBKOH €ro BOI0H, OTBOAOM JBYX OTTEKOB U
MOJIyYeHHEM PaBHOMEPHO IPOMBITOTO caxapa, COOTBETCTBYIOIIETro Tpebo-
BaHMSAM IOCyJapCTBEHHOTO CTaHapTa.

Porop-6apaban UEeHTpU(Yr HaMONHAIOT yTdelleM Ha IIOJHYIO
€MKOCTb, HE MOIyCKas ero Iepedopa, BBIIEPKHBAas PacCTOSHHE MEXKAY
cioeM yTdens U KpaeM BepXHEero BHyTpeHHero 6opra potopa 5—10 mMm.

Temn neHTprdYrupoBaHus JOKEH 00eCIeYHBaTh OCBOOOKICHNE
yTdenemMeniaiky KO BpeMEHN BHITPY3KH YT]eis U3 CICAYIOIEro BaKyyM-
ammapara. IIpu 3ToM HeoOxoanmo oOpamaTh BHUMaHHE HA COOTBETCTBHE
(haKTHYECKOro BpEeMEHH LHUKIa HEeHTPUPYTUPOBAaHUS TOMY, KOTOPOE yKa-
3aHO B MHCTPYKLMH IO dKCIUTyatanun uneHTpudyru. Eciam Bpems ogHOTro
MIOJTHOTO IIMKJIA OKAXETCS MEHBINe, YBEIMYHBACTCS PAcXoJ JJIEKTPO3IHEp-
THU 1 TIPEXKAEBPEMEHHO MOJKET BBIUTH W3 CTPOSI 3JIEKTPOJBHUIATENb LIEHTPH-
¢byru. Dto HaONIOAAeTCs NP TEPEexXoAe C aBTOMATHYECKOTO Ha py4yHOE
yIpaBJieHHE, a TaKKe NPU COKPALICHUH IUKJIa, KOTraa HeHTPpUPYTUpyeMbIi
yT(esib UMeeT KPYIHbIe KPUCTAILIB U HU3KYIO BSI3KOCTh MEKKPUCTAIBLHOTO
pactBopa. [ HOpMalIbHOM AKCILUTyaTallMd aBTOMAaTH3UPOBAHHBIX IIEHTPH-
(Gyr HEOOXOIMMO MMOIACPKHUBATEH COACPIKAHUE KPUCTAIIOB caxapa B yrdere
B npenenax 50-55 % wu TexydecTh (BSI3KOCTH), 0OECIEUNBAIONIYIO PABHO-
MEpHOE €T0 paclpeelieHHe IO BEICOTE POTOpa TaK, 9TOOBI BpeMs 3aTpy3KH
coctaBmsio 15-25 c. HepaBHOMepHOe pacnpernenenue yrdens BCleICTBHE
€ro MOHWKEHHOW WJIM MOBBIIICHHONW TEKYYeCTH IO BBICOTE POTOPA BBI3bI-
BaeT BUOPAIMIO NEHTPU(PYTU BO BpeMs 3arpy3Kd WIH IIPH pasroHe poTopa
U, KaK CIJIe/ICTBHE, CYNIECTBEHHO MOBBIILIACTCS] YPOBEHb HIyMa.

Ha npaxTuke 9acTo paboune HCIBITHIBAIOT COBMECTHOE Hebiaro-
MIpUATHOE JeicTBUE MIyMa B BHOpanuu. Bo3aeiictBre BHOpAIiui HE TOJIBKO
OTPHIIATENIFHO CKa3bIBAETCS Ha 37I0pPOBbE, YXY/IIAET CAMOYYBCTBHE, CHH-
KaeT MPOU3BOAMTENILHOCTh TPY/d, HO HHOTAA MPUBOJMT K MPOdeccroHab-
HOMY 3a0oneBaHui0 — BUOpoOoe3nu. [lo manabiM BcemupHO# opranmsa-
LM 3/{paBOOXPAHEHNUS MOBBILICHHBIC YPOBHHM BUOpALMU U IIyMa SIBJISIOTCS
BEIYIIMMH (haKTOPaMH B BOSHUKHOBEHUH CEPJICIHOCOCYNCTBIX 3200 I€BaHUIA.

Mertoabl yMEHbIIEHHST BPEAHBIX BUOpanuii oT paboTatomiero 06o-
PYZOBaHUSI MOXKHO PA3JCIUTh HA IBE OCHOBHBIC TPYIIIIBL:

94



PROCEEDINGS OF X!l INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF

SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

1) ocHOBaHHBIE HA YMEHBIICHINH WHTCHCHBHOCTH BO30YKIAFOIINX
CHJI B ICTOYHHUKE UX BOSHUKHOBCHUS;

2) ocnabyieHnsi BUOpallMM Ha MYTSX MX PaclpoOCTPaHEHUS depes
OTIOPHBIE CBS3M OT UCTOYHUKA K APYTHM MAIlIMHAM U CTPOUTEIEHBIM KOHCT-
PYKIIHSM.

B umkeHepHOW NPaKTHKE YacTO MPUXOAUTCS pa3padaThIBaTh MEPO-
NPUATUS 10 YMEHBIICHUIO BHOpallMM Ha IMyTSAX €€ paclnpoCTpaHEHHUs! OT
ncToyHrKa BHOparmu. D(dekTuBHEIM crocoboM GOprOBI ¢ BpeIHOW BH-
Opauueil sBiseTCS NMacCHBHAas BHOPOM3OJSIIMS B COYETAaHHU C IIPUMEHe-
HHEM BHOporacsamux ocHoBaHUH. C MX MOMOIIBIO JOCTUTAeTCS YMCHBIIIC-
HUE nICpeaaqn Z[HHaMH‘-IeCKOfI CWJIbI OT MalllMHbI K OCHOBAHMIO, 4 TAK)KC YMCHb-
mIeHHe BUOpanmii, meperaBacMbIX OT OCHOBAHHS K pabodnM MecTaM Io-
CPEICTBOM pa3MeEIleHHUs] MEXIy HUMH YIPYTHX 3JIEMEHTOB (BUOPOM30IIA-
TOpPOB IJIM aMOPTHU3aTOPOB). YCTaHOBKA MAIlMH Ha YIPYTHE OIOPHI MPaK-
THYECKH HE OCNa0JiieT BHOpAIMK CaMOW MAIlMHBI, HO YMEHBIIIACT Hepeaady
BHOpAIii Ha TOAICP)KUBAIOIIYIO KOHCTPYKIHUIO H, CIICIOBATEILHO, YMEHB-
nraeT BUOpanuio pabounx Mect. Tarxke NPUMEHSETCS aKTUBHAS BUOPOU30-
JISIHSL, TS €€ AKTHBIRALIH FCTIONB3YeTCS IOTIOMHATEBHBIH HICTOYHHK SHEPTHH.

Bu6pon3014TOpEl BBRIMOJIHIIOT U3 CTAJbHBIX IPYXUH, PE3UHBI H
JIPYTUX MaTepraioB. [[pUMEHSIOT TakKe KOMOMHUPOBAHHBIE PE3HHOMETAI-
JINYECKUE U MPYKUHHO-PE3NHOBBIE BHOPOHM30IIATOPHI, THEBMOPE3HHOBBIE aMOp-
THU3aTOPHI, B KOTOPBIX HCIOJB3YIOT YIIPYTHE CBOWCTBA CKATOTO BO3IyXa.

YMeHbUINTh KoJIeOaH s, epeiaBaeMble Ha pabodyne MecTa U CTpOHU-
TeNbHBIE KOHCTPYKIMH, BO3MOXHO ITyTeM HX YCTAHOBKH Ha MAaCCHBHBIC
BHOpOTracsIye OCHOBaHUSI.

KoHCcTpykTHBHO BHOpOTacsIIre OCHOBAHHWS BHINOJNHSIOT B BUAC
KeJ1e300€TOHHOM TUIMTHI, 0 NEPUMETPY KOTOPOW YCTPauBalOT aKyCTHUeC-
KU II0B, 3aIlOJTHAEMBIN JISTKUMH MaTepHajaM{ W TMpeIHa3HAYCHHBIN s
YCTpaHEHUsI HETOCPEICTBEHHON Mepenadyn KojeOaHuii oT ¢GyHIaMeHTa K
CTPOUTEIBHBIM KOHCTPYKIIHSM.

IIpakTrka pabOTBI MO CHMXEHUIO BHUOpamuii POTOPOB C BEpTH-
KaJIbHOW OCHIO BpAIlIEHHs M W3MEHSIOMMMCS AUcOalaHcOM BO BpeMs pa-
00TH TOKa3bIBaeT, 4TO A(PGPEKTHBHBIM CIIOCOOOM CHIDKEHHS BHOpaImii
SIBIISIETCSI aBTOMaTHYECKasi OaJaHCHPOBKa C MOMOIIBIO MOJIONH KaMephl, Jac-
TUYHO 3aII0JTHEHHON TBEPABIMHU U JKUIKUMH pa60th1/I TCJIIaMH.

AHanu3 IUTepaTypHBIX NCTOYHUKOB MOKa3all, YTO TEOpHs aBTOMa-
THYECKOl OaJlaHCHPOBKH ONMCaHa BO MHOTHX pabOTax OTEYECTBEHHBIX U
3apy0Oex)HBIX aBTOPOB. Bo Bcex paboTax yTBEp)KIAAETCS, YTO HEOOXOAMMBIM
YCJIOBHEM CHIDKEHHUSI BUOPAIMi ¢ IOMOLIBI0 aBTOOAIAHCHUPYIOIIMX YCTPOICTB
(ABY) sBnsieTcsl BpalieHne poTopa ¢ YacTOTOW , MPEBBIIAIOIICH TIEPBYIO
KpPUTHUYECKYIO (pe30HaHCHYI0). VcXo/st U3 3TOro KOHCTPYKLIUHU COBPEMEH-
HbIX ABY WMEIOT IOTOJHUTENbHBIE YCTPOWCTBA, KOTOPHIC IO3BOJISIOT
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pabo4mM TenaM BKIFOUATHCS B PaOOTY TOJIBKO HA 3aPE30HAHCHBIX YacTOTax
BpaImeHuss pOoTopa. ITO 3HAUYMUTENHHO YCIOXKHICT KOHCTpyKIuio ABY u e

JlaeT BO3MOXHOCTH K UX IIUPOKOMY IPUMEHEHHIO.

Mexny Tem, Ha npakTike, ABY MoryT cHmXaTh BHOpaluy Kak Ha
3ape30HAHCHBIX YacTOTaX, TAK U Ha JOPE30HAHCHBIX, U HAa CAMOM PE30HAaHCE.
Jast Toro, 9T00BI pa3o0paThCcsi B HECOOTBETCTBUU TEOPHH U MIPAKTUKU aBTO-
MaTH4eCKON OaaHCHPOBKH MPOBEICHBI HCCIIE0BAHUS MTOBEJCHUS pabodnx
Ten B ABY ¢ moMoLIbpi0 CKOPOCTHON BUJEOCHEMKH.

Ha ocHOBaHMU SKCHIEpUMEHTANIBHBIX U TEOPETUIECKUX UCCIIEN0Ba-
HUH pa3paboTaHa KOHCTPYKIM KOMOMHHPOBAHHOTO XHUIKOCTHO-IIIAPOBOTO
aBTOOAIAHCUPYIOLIETO YCTPOWCTBA, NPUMEHEHNE KOTOPOTO MO3BOJISIET CHU-
3UTh BUOpAIMK pOTOpa HE MEHEe, YeM B 2,5 pa3a BO BCEM JHANa30HE Jac-
TOT BpalllCHUA.

Cx0kecTh KOHCTPYKTUBHBIX CXEM SKCIEPHUMEHTAIFHON YCTaHOBKU
n uenrpudpyru OIIH-1251J1, ucnonmp3dyeMoil B caxapHOil NMpPOMBIIIICH-
HOCTH, TIO3BOJISIET MPEATIONI0KNTh, YTO HCIIOIb30BaHWE METOJa aBTOMAaTH-
YeCcKOi 0aTaHCUPOBKH JIJIS CHIKCHUS BUOpaIuii OyaeT noctarouHo 3¢ dek-
TUBHBIM Ha JAHHBIX THUIAX LEHTpUQYT, 63 NMPUMEHEHHs CYIIECTBEHHbIX
IepeieNIoK B KOHCTPYKIIHH.

Jlutepartypa

1. CripaBOYHHUK MO TEXHOJOTHYECKOMY OOOpPYIOBAHMIO CaXapHBIX
3aBonoB / B. I'. Benuk, C. A. 303yist u ap. ; nox pex. B. T'. benuka. — Kuis :
Texnika, 1982. — 304 c.

2. JlykesHenko B. M. Ilpomemennsie neHTpudyru / B. M. JIykps-
HeHko, A. B. Tapaunerr. — Mockga : Xumuk, 1974. — 376 c.

3. Maxun O. X. Uenrpudpyru : yue6. mocodbue / O. X. [laxuH,
H. O. Cusono6osa / Bonrorpa. roc. TexH. yH-T. — Bonrorpan, 2006. — 61 c.

BIIJINB KYTA HAXHWJIY OCI OBEPTAHHSA POTOPA
HA EOEKTUBHICTH ABTOBAJTAHCYBAHHA PIIMHOIO

Txauyx B. I1., lpau I. B., Pouizman B. I1.
Xmenvruyvkuti nayionanvnuil ynigepcumem, e-mail: royzman_v@mail.ru

VY 3B’s3Ky 3 THM, 0 €eKTUBHICTh aBTOOATAHCYBaHHS POTOPIB 3
BEPTUKAJIBHOIO BiCCIO 00EpTaHHs BUINA, HIXK 3 TOPU30HTAIBHOIO [1], TO s
TEOPETUIHOTO JOCTIPKEHHS BIUTMBY KyTa HaXWIy Oci 0OepTaHHS 10 TOpH-
30HTY Ha €(DEKTHUBHICTh aBTOOAJAHCYBAaHHS OYJIO PO3IIISTHYTO PyX HEBAro-
MOTO Bajia, po3tamoBaHoro mj kyrom Q (0 < Q < 7m/2) mo Topu30HTY, i3
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BCTaHOBJICHUM Ha HhOMY ABII, 4acTKOBO HamOBHEHOTO PiIHMHOIO Macoro M

(puc. 1).
. o JludepeHiianpHe piBHIHHS PyXy LCHTpa
N : Mac poropHoi cucremu C, B3IOBXK OCi ),

110 JIeKUTh B rrommHi ABII, mae Burisiz;

G
—-y+c-y=(F, +G-cosQ)cosmt, (1)
g

ne G — Bara pigwHH; C — JKOPCTKICTB
Bana; F;, — cuna iHepmii piauHu.
IIpu Q = 0 MaeMo BUNAAOK TOpHU-
3OHTAJILHOTO PO3TAIIYBAHHS Bala POTOP-
<hoi cucremm, mpn Q =7/2 — Bepru-
KaJbHOTO PO3TallyBaHHs Bana. Bupas (1)
€ HEOTHOPITHUM JU(EpEeHIIATBHUM PiB-
HSIHHSM 2-TO TOPSIIKY 31 CTaluMH Koe-

Puc. 1. Ilosio:keHHs1 pinuHu
B MOJIi BiILEHTPOBUX CHJI
i rpaBiTamii -
il KyTOM 10 TOPU3OHTY binieaTamm.
3HaiiieMo Horo po3B’si30K SIK CyMy PO3B’S3KIB BiIIIOBIHOI'O OJTHO-

pinHOrO IUdEepeHIiaJbHOr0 PiBHSIHHS a -Y+C-y=0 (o) i wacturHOrO

=C,-cos Gt+C25|n Gt

YacTHHHUN PO3B’SA30K 3HAXOAMMO 32 BUIIISIIOM NPABOi YACTHHU PiB-
usuns (3.17), y Burnani: Y, = A-cosot, ne A — HeBioma KOHCTaHTa (amr-

PO3B’A3KY V1.

niTyna KonuBaHb). 3HaiiaemMo Hesifomy koHctaHty 4. Y, =—A-@-Sinot,
Y, =—A -’ -cosot,

~G/g A-w*-coswt +C- A-cosmt = (F, +G-cosQ)cosmt
F +G- cosQ

c—m-o?

A(—m-(oz +C)=F, +G-cosQ, ssinku A=

(R +G- cosQ) coswt

c—m- o’
JlopaBiy 3aranbHUM 1 YaCTHHHMN PO3B’SI3KH, OJEPKMMO 3aralib-
HUH PO3B’S30K PIBHSHHS y BUTIIS:

~ cg . [c-g Fy G-cosQ 2
y=C;-cos,| 5 t+Cysin f e t+—c—m-(o2 cos(ut+—c_m‘w2c05mt.( )
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I3 oTpumaHOrO PO3B’SA3KY BHAHO, MIO 31 30UTBIICHHSIM KyTa €2, TIepe-
MIIIECHHS IEHTpa Mac poTopa B HAMPSIMKY oci y Oyne 3MEHIIyBaTHCH 3a
a0CONIIOTHOIO BEJMYMHOIO, OCKUTBKM TOAI OyAe 3MEHIIyBaTHCh IOAAHOK

Gc—osgzcomt ,ampu Q=m/2, GC—OSQZCOSmt =0.
c—m-o C—Mm-o

PesynbraTa mochmimKeHb TOKa3ajd, IO MpH repeOyBaHHI piAMHA
i yac oGepTaHHs TOPU3OHTAJIBHOIO POTOpa y HWXKHIN TOYII CHJa Bard
30ira€ThCst 3a HAPSIMOM 13 CHJIOIO 1HEpIil, o 301IbIIy€e nepeminieHHs (Bi-
Opauii) cucremu “potop-ABII” NOPIBHSIHO 3 BEPTUKAILHUM POTOPOM.

ExcriepuMeHTanbHI JOCIiKEHHS BIUIMBY KyTa HaXxuiy oci odep-
TaHHA (2 10 TOPU3OHTANBHO] ITIOMMWHU Ha e()eKTUBHICTE POOOTH PIAMHHOTO
aBToOanaHcupa OyJo MPOBEJSHO Ha CTBOPEHIN eKCIepHUMEHTaJbHIl ycTa-
HOBIII 13 TOPU30HTAIBHOIO BicCio 00epTanus (puc. 2) [2].

Bilposcip

Chmesoapad Mn-19
HOTEAN I

(L]
[

Puc. 2. CxemaTH4He 300pakeHHs eKCIEPHUMEHTAJIbHOI YCTAHOBKH:
1 - aBro6anancup; 2 — BiopogaTunk; 3 — BiTMiTHHK 06epTiB

JocmikeHHsT BUKOHYBAJIM Ul HACTYITHUX TIOJIOKEHb OCi 00ep-
TaHHs BimHOCHO ropm3oHTy 0°, 30°, 45°, 60° i 90°.

Ilix wac mociiKeHb MACUBHUH PIIMHHUI aBTOOATAHCHD YKOPCTKO
3aKpITUTIOBABCS HA POTOPI.

JlocmipkeHHS IPOBOAMIIMCE B HACTYTIHIH ITOCIiOBHOCTI:

— BimbamaHCOBYBaJ M poTOp 1 3ammcyBayu Tpadix BibOpomepemi-
IeHHs 6aka mpy oGepTaHHI POTOpa 3 CTANMMHU MIBHAKOCTAMIL O = 28 ¢,
32¢%,37¢",46¢",55¢", 70 ¢, 93 ¢

— Po30aNaHCOBYBAJIM POTOP IUISIXOM 3aKPIlJICHHsS HAa HbOMY BaH-
taxy Macoro 50 r (D = 1000 r-cm) i 3anncysanu rpadik BibponepeMiieHHs
HA BKa3aHUX IIBUAKOCTSIX 0OCPTaHHS,
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— He 3MIHIOIOUHN IucOanaHcy poTopa, 30BHimmHIO kamepy ABII gact-
KOBO HANOBHWIN piguHOI0 00’eMoM 50 mi i 3ammcyBamm rpagik BiOpo-
IepeMilIeHHs Ha BKa3aHUX MIBHIKOCTAX 00epTaHH;

— He 3MIHIOIYH IucOarancy potopa i 06’emy piguau B kamepi ABIT
3anmcany rpadix BiOporepeMinieHHsI Ha BKa3aHUX MIBHIKOCTAX 00CpTaHHS,
TP Pi3HUX KyTaX HaXIIy oci obepTaHHs /10 ropm3oHTY (2 = 30°, 45°, 60°, 90°).

PesynbpTaTH eKCIIepMMEHTAIBHUX IOCIHIUKEHb BIUIMBY KyTa HAXWITy
oci oOepTaHHs poropa Ha e(EKTUBHICTh aBTOOANAHCYBaHHsS HABEICHI B
Tabmui 1.

Tabuuns 1
3anexxHicTh BidponepemilieHHst (MM) epeJHBOr0 KPalo 0aKa yCTAaHOBKHU
BiJ KyTa HaxXuJy oci 00epTaHHs

KyToBa MIBUJKICTh PYyXY POTOpa ®, ¢!

Kyrmaxuny oci potopa a5 20 45 [ 55 | 70 | 93

Bin6anancoBanuii potop

0= 0° 6 9 13 8 4 3,5 3

Po3b6anancoBanuii porop

(D = 1000 r-cm) Q = 0° 13 25 33 | 26 | 18 16 16

Pos6amancosanuii porop (D = 1000 r-cm); 06’em Boau B ABIT 50 Mt

Q=0° 10 19 24 | 18 | 10 9 8
Q=30° 10 19 23 17 9 8 7,5
Q=45° 9 17 22 16 9 8 7
Q=60° 8 16 21 14 | 85 7 6
Q=90° 7 14 18 13 7 6 5

Pe3ynbTaTi eKCIepUMEHTATBHUAX JOCIIHKEHD MOKA3aJIH, 1110 31 3MEH-
LICHHSIM KyTa Haxuily oci 00epTaHHs epeKTUBHICT aBTOOANIAHCYBAHHS 3MEH-
LIYETHCS.

Jlitepatypa

1. EkcriepMeHTaNbHI TOCII/DKEHHS IIPOILeCY aBTOMAaTHYHOTo Oa-
JIAHCYBAHHS POTOPIB 3 TOPU30HTANBHOIO Biccio obepranns / B. I1. Tkauyk,
B. II. Poiizman, 1. B. [Ipau, B. bap3anaiitic // 36. Hayk. np. 3a MaTepiagaMmu
MDXKHap. HayK.-TeXH. KoH¢. “IligBuieHHs sKOCTi, HAAIKHOCTI 1 JOBTrOBid-
HOCTI TeXHIYHHX cucTeM 1 TexHojoriunux mporecis” (Idapm >mp leiix
(€runer), 3—10 rpyn. 2006 p.) / M-Bo ocBith i Hayku YKpaiHu, XMmeb-
HUIBKUHA HaIl. YH-T [Ta iH.]. — XMenpaunpkuii : XHY, 2006. — C. 161-167.

2. Poitsman B. T1. EkcriepuMeHTaIbHI AOCTIIKEHHS POOOTH PiaMH-
HUX aBTOOQJIAHCHUPIB, BCTAHOBJIICHUX Ha POTOpaxX 3 TOPU30HTAIBHOIO BiCCIO
oOepranns / B. I1. Poitaman, B. I1. Tkauyk, O. O. Hikitin // Bicauk Xmeb-
HHUIBKOro HanioHasnsHOTO yHiBepcurety. — 2009. — Ne 5. — C. 23-30.
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PO3PAXYHOK ITPOI'HHY CEKTOPHOEKOHCTPYKHIi
BY3JIA TEPMETHU3ANIIL

Bosnax A. I'.
XmenvHuybkuil HayionansHull yHieepcumem, e-mail:andreyvoznyak27@gmail.com

B kopmycax miiBkoBux KoHAeHcaTopiB K78 (puc.1) Ta iHmmx maimo
MiCIle BiJIIapOBYBAaHHS Ta PO3TPICKYBaHHS KOMIIAyHIa B BY3JIaX BOJIOTO-
3axXHCTY iX NWITHIPUIHAX KOPITYCiB.

-

Puc. 1. KoHcTpyKuisi INIIBKOBOI0 KOHAEHCATOPA:
1 - BuBix; 2 — koMmayHa; 3 — Kopmyc; 4 — meperopoaKa;
5 — mraMnyBaHHs B KOpMYyci, Tak 3BaHuii “3ur”

Jns mikBiganii BigmiapyBaHHS KOMIIAyHAA BiJl CTIHKH 00OJIOHKH OYIT0
3alpOIOHOBAHO 3HAYHO 301JIBIIMTH FHYYKICTh OOOJIOHKH, 11100 BOHA JieTIIe
ciigyBana 3a nedopmaiisMa KomnayHaa. Hukde mokasaHa eQeKTHBHICTh
30UIBIIEHHST MICLIEBOT MIIAATIIMBOCTI 00OJIOHKH KOHJIEHCATOPA 110 JIOBXKHHI,
110 KOHTAKTY€ 3 KOMITAyHJIOM, IIUIIXOM PO3pi3aHHs 1i€l 4aCTUHH 00O0JIOHKH
10 YTBOPIOKOYUM Ha N-CeKTOpiB (IUB. puc. 2).

Mo>kHa BBa)XaTH, IO YTBOpPEHa TAKUM YHMHOM CEKTOpHAa KOHCT-
PYKLISL cKIamaeTbes 3 N KOHCOJNILHUX OajloyoK, 3aTHCHEHHMX B Miclli po3-
TalllyBaHHS TEKCTOJIITOBOI IIEPErOpOJIKM | HABAHTAKEHUX KOHTAKTHUM THUC-
KoM ( 1o oBxkuHI. UnM Ha OLIbIIy KUTBKICTh CEKTOPIB po3pi3aHa 000IOHKA,
THM MEHIIOI0 OyJe >KOPCTKICTh KOXKHOI OaJIOYKM OKpeMo i TUM Ommkde
ToriepeyHnid po3pi3 Takoi 0aJouKHW HAOIMKATUMETHCS 0 MPSIMOKYTHOTO.
Omxke, Gaka PAMOKYTHOTO MONEPEYHOTO MePePi3y mupuHo D Buganns i
BucoToro N, 3aTMcHEeHa Ha JIIBOMY KiHIi, 3TUHAETHCS PIBHOMIPHO PO3MOIi-
JICHOMY HaBaHTA)XEHHSIM 1HTEHCHBHOCTI (.

Jnst po3paxyHKy NPOTHHY Takoi 0aJodKM po3TauryeMo Oci Koop-
JMHAT TaKUM YMHOM: II0OYaTOK KOOPJMHAT PO3MICTHMO Ha JIIBOMY KiHIIi
Gasnky, Bice OZ HampaBuMo 1O TMO3MOBKHIM OCi Ganku BOPaBo, a Bick ) —
BEPTHKAJIbHO, X — TOPU30HTAIBHO (pHC. 3).
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¥ L

]

L 1]
| 1 ] 4
2
| ] g ~
e s -
5
&
Puc. 2. CekTopHa KOHCTPYKILisi 7
8
repMoBy3.ja !
¥ 4 3

Puc. 3. Cxema HaBaHTaKeHHs 0aJ 1K1
i 3a71ekHicTh Tl NPOrUHy Bij 10BKMHA
Hudepenuiiine piBHAHHS 3iCHYTOI 0Ci OaJIKH Ma€ BUTIIAL;
4

d
Ely ?f:q(z), )

ne E — monynpe npyxHocTi Marepiany; ((Z) — po3ojiicHe HaBaH-
Ta)XeHHs, BBaxaemo mo ((Z) = g = const; y(z) — nporuu 6anku; [y — ocko-
BHIl MOMEHT iHEpIIil MOTIePEYHOTO TIepepi3y OanKu:

_b-K®

I, =
12

PiBusirns (1) MOXKHA niepenucaTy y BUTIISIL

dly_ g
dz4 _E-|

&)

X

JUitst OZIHO3HAYHOTO BM3HAUCHHs (QYHKIIIT Y(Z) 3a1aMO TpaHUYHI YMOBH:
dy ) ©)

TOOTO, MPOTHH 1 KYT HOBOPOTY OAJIKH B MiCIIi 3aIlieMJIEHHSI IOPiBHIOIOTh HYITIO,
dy
dz? z2=ly
dy
dz® z=l,
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TOOTO, BUTHHAIOYHH MOMEHT 1 TIepepizyroda CHiia Ha BUTBHOMY TOPIIi OaiKu
JOPIBHIOIOTH HYINIO. 3arajbHE pillleHHS PiBHAHHSA (2) 3HaXOOMMO IUITXOM
IIOYEPTOBOTO IHTETPYBaHHS PiBHIHHSA (4):

d3
Y
d2 ZZ
#Z%{TQ-“%)
Q)
d 2 22
_d)z/ :_qux (—6 +C1-—2 +C, -z+C3j,

4 3 2
902 e fic L.,
y= EIX(24+C1 5 +C, 5 +C, z+C4].

[MincraBuum (5) B rpannuHi ymoBH (3)—(4), 3HalineMo 3Ha4YEHHs
nosinerux noctianx: Y(0)=C, -(q/El,) =0,

O _~. . a _,

dz ~ CElL ©
3sinkun C; = C, = 0. 3uaiinemo nocriitni C,, C,:
d’y(,) _ q (b
dT—E—IX ?+C1-|2 +CZ =0
dy(L) (M
) _ a4 -
i EL (I, +C))=0.
3 cuctemu (7) 3HAHAEMO:
C =,
B )
2 2 *
Ocrarouno dyukuis Y(Z) mae BUTIL:
4 3 2
q (z A
- .= iy 9

Pesynbrati po3paxyHKy NPOTHHY OaJKM MIOBXKHHOK 5 MM, sKa
JIOPIBHIOE BiZICTaHI Bi BIIBHOTO TOPIS OOOJIOHKH JI0 TIEPETOPOJKH, 3 TI0-
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MIEPEYHNAM TIepPepizoM OAWHUYHOI MHUPHHU 10 popmyi (9) mpencrasieHi B

BiTHOCHHX OIMHHUIIX y BUTIIAMI rpadika Ha puc. 3.

[opiBusHEA 1THOTO Tpadika 3 TpadikoM NPOTHHY MOBEPXHI IH-
JIHAPUYHOI HEPO3pi3aHOi 0OOJIOHKM TaKOi K JIOBKHHU 1 AiaMeTpa MOoKa3ye
6araTtopasose (B 80 pa3iB) 30UTBIICHHS THYYKOCTI OOOJIOHKH CEKTOPHOI KOHCT-
pyKUii 3a ii JOBXHHOIO, 110 KOHTAKTYE 3 KOMIIAyH/JOM B IOPIiBHSHHI 3 He-
po3pizaHoro 00070HKOI0. OYEeBHUIHO, IO THYYKICTh CEKTOPHOI KOHCTPYKIIii
MOSKJTHBO 3pOOHTH Jy’Ke BENUKOIO. 1i (THYUKiCTh) MOJKHA PEryJIIOBATH PO3-
pizaHHsIM OOOJIOHKHM Ha HEOOXiTHY KIIBKICTH CEKTOpIB, 3aJaf0udl THM ca-
MHM KOPCTKICTh YTBOPEHUX TAKMM YHHOM 0aJI0YOK.

TakuM YMHOM, CEKTOPHA KOHCTPYKIIisl BOJIOTO3aXHUCTy Mae OyTH edex-
THBHILIOIO iICHYI04OT, 1 11e 0YJ10 TOBEAECHO EKCIIEPUMEHTAIBHO.

EJEKTPOCTATUYHUM KPINIWJILHUMN ITPUCTPIN
Y BULJISLII TOHKOI ILIIBKH
YU TOHKOI THYYKOI INIACTUHKHA

Mopos B. A., Poiizman B. I1., Anosuywvkuii O. K.
Xmenvruyoruil nayionanenuil ynisepcumem, e-mail: vik-moroz@i.ua, royzman_v@ukr.net

Jus BunpoOyBaHb paioeIeKTPOHHOI amapaTtypd Ha BiOpaliio Ta
yliap, B SIKOCTI KPIlTMJIBHUX MPHUCTPOIB, IO KPIIUIATh BUIIPOOOBYBaHUIl 3pa-
30K JIO CTOJIy BiOPOCTEHIA UM yIapHOTO CTEeH 1a, OyJIH 3aIpOIIOHOBAHI eJIeKTPO-
CTaTUYHI KPIMUJIbHI MPUCTPOT 3 BUKOPHCTAHHIM €JEKTPOPEOJIOTIYHOI Cyc-
men3ii [1-4]. Taki nmpucTpoi Xxo4a i HaJarOTh MPABUILHOCTI pe3ylbTaTaM
BUIIPOOYBaHb, ajieé BOHM 3a3BHYall € CKJIaJHUMH y BHI'OTOBJICHI, TPOMI3/I-
KAMH Ta ¥ HE PiIKO NEPEBUIIYIOTh Bar'y caMOT0 BHUIIPOOOBYBAHOTO 3pa3Ka.
Tomy B mporieci CTBOpPEHHS €IeKTPOCTATHIHNX KPIMMIBHAX IPUCTPOIB, SIKi
11030aBJIeHi TaKUX HEJOJIKIB, 3allPOIIOHOBAHHUI OJMH 13 BapiaHTIB €JIEKTPO-
CTaTUYHOTO KPIMMJIBHOTO MPUCTPOIO Yy BHIVIAAI TOHKOI IUTIBKM YHM TOHKOI
rHy4ykoi miacTHHKH. Came THyYKa OCHOBa EJIEKTPOCTATHYHOIO KPiMWilb-
HOTO MPHUCTPOI0 BHOpaHa sl MOKPAIICHHS NPUIISTaHHS BUIPOOOBYBAHOTO
3pasKa J0 CToJIy BiOpocTeHlla Y yAapHOro creHja. BoHa npencrasise co-
0010 TOHKY TUTIBKY pO3MipH Ta opma, TOOTO TUIOIIA, SIKOi BUOpaHa Tak, 110
BOHA Jie/lb (HE3HAYHO) IIEPEBUILYE IUIONy NPHIISTAaHHS J0 BUIPOOOBYBa-
HOTO BHPOOY 4HW JeTaii JJisg TOro Mo0 He OyJIo MepeBUTpaT €IeKTPOpPeo-
JoriyHoi cycrensii. PopMH TakMX eNeKTPOCTATHYHHUX KPINMIBHUX IMPUCT-
POIB MOXYTb OyTH Pi3HMMH: NPSIMOKYTHUMH, KBaJAPATHUMH, TPUKYTHUMH,
KPYIJIMMU, KUIbLENOAIOHMMH Ta IHIIUMH crienianbHuMu Gpopmamu. Ha Taki
€JIEKTPOCTATUYHI KPIMWIbHI TPUCTPOi 3 000X OOKIB HAHECEHI E€JEKTPOJIH.
Hampukman xiMidHEM cITOCOOOM Yy BHITQJKy OCHOBH 3 TOHKOI TUTIBKH YH
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NIPUKJICEH] Y BUMAJKy OCHOBH 3 TOHKOI I'HYYKOI IUTaCTMHKH. Enekrponu Ha
MOBEPXHI IMX OCHOB 3aXHIICHI 130JIIIHHUM MaTepiajoM, SIKMd Ma€ TOB.-
ey 35-50 MKM HaJ MOBEPXHEIO eIeKTpoa. 3’ €qHaHI eIeKTPOIHN MiXK CO-
0010 uepe3 OJMH Tak, IO NMPU MOJAa4l BHCOKOI HANPYrd Ha HUX, BiIOyBa-
€ThCS TIOCIIOBHE YepeIyBaHHS MOJIOCIB I TOTO MO0 CTBOPEHE EIEKTPO-
CTaTHUYHE II0JIe 10 MOBEPXHI €JIEKTPOCTATHYHOrO KPIMMIBLHOTO HPUCTPOIO
Oyno piBHOMipHUM. EnexTpocTaTiyHi KpiNMIBHI IPUCTPOT, SIKi MIIIAHYETHCS
BCTaHOBJIIOBATH Ha METaJIeBY, TOOTO CTPYMOIIPOBIIHY OCHOBY, HM)XKHS CTO-
poHa, ska Oyae HpWIATaTH A0 Mi€l OCHOBM MOXXe OyTH BUTOTOBJICHA Y
BUTJISIII CYLIJIBHOTO eNeKTPoAa, TOOTO HaHeceHa CYIIbHAa MeTali3allis 1o
BCIH IJIOMII IIHOTO EJIEKTPOCTATHYHOTO KPIMIIBHOTO MPHUCTPOIO, a IIUIIE
BEPXHS CTOPOHA, sika OyJle BAKOPUCTOBYBATUCH ISl KPITUICHHS J{IEJIEKTPHK-
HUX BHIIPOOOBYBAHUX 00’ €KTiB, MOBHHHA OYTH 3 HAHECEHHUMH Pi3HOIIOIIOC-
HUMHU ejeKkTponamu. [ToBepxHs CyUiJIBHOTO €JEeKTPOoja, SIK 1 Pi3HOIOJII0C-

HUX, TaKOX MTOBHHHA OyTH 3aXHUIIICHA 130JAMITHIM MaTepiaIoM.

30BHILIHIH BUIIIS TAKOTO €JIEKTPOCTATHYHOIO KPIiMMIBHOTO IPHCT-
POI0, B SIKOTO OCHOBa BUKOHAHa 3 TOHKOI THYYKOI INIACTHHKH 300pa)KeHO Ha
puc. 1.

a) 0)

Puc. 1. EnekTpocTaTHunmii KPinuJIbHUN NPUCTPIii,
OCHOBA SIKOT0 BUKOHAHA 3 TOHKOI THYYKOI IVIACTUHKH:
a) CTOPOHA HA sIKiii HAHECeHO eJIeKTPOAM;

0) cTOpOHA Ha fAKiii HaHeceHo CyLJIbHUM e1eKTPox

Burisig enexTpocTaTHYHOTO KPIMMIBHOTO IPUCTPOIO, B SKOTO OC-
HOBa BMKOHAaHA 3 TOHKOI TUTIBKK 300pakeHo Ha puc. 2. EnexTpoau takoro
MIPHUCTPOIO BUKOHAHI 3 TPA(iTHOTO MOKPUTTS Ta HAHOCATHCS 32 IOTIOMOTOI0
XIMIYHOTO METOJY.
|

Puc. 2. EnekTpocTaTHYHU#i KpimMmjibHUH MPHCTPIi,
OCHOBA SIKOT0 BHKOHAHA 3 TOHKOI ILUTIBKH
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Y Bumagkax KpilUleHHS BHIIPOOOBYBAaHWX 3pa3KiB i3 CTPyMOMPO-
BiTHMX MaTepialiB Ha CTOJI BIOPOCTEHIA UM YAapHOTO CTEH/a, MOXKHA BH-
KOPHCTOBYBATH IPOCTO CTPYMOIIPOBIIHY IUIACTUHKY YH IUIiBKY, HAIIPUKIIAL]
(oIBry, 3 HAHECEHUM 3aXHCHUAM TTOKPHUTTSIM 3 000X OOKIB.

I[NepeBaroro 3anpONOHOBAHMX €IEKTPOCTATHYHUX KPIIMIBHUX MPHCT-
pOiB € MpPOCTOTa iX BHUTOTOBJICHHSA Ta JACHICBH3HA MaTepialliB sKi BUKO-
PHUCTOBYIOTBCS IIPH TX BUTOTOBJICHI

Jlitepatypa

1. BucHOBOK 1po BHJauy AEKJIApallifHOrO MaTeHTy Ha KOPHCHY MO-
JeTIb 3a pesysbratamu GopmanbHOi ekcrieptisu. Ykpaina, MITK H 02 N 13/00.
EnexTpocTaTHYHUN KPIMUIBHUM MPHUCTPIit 31 CTPYMOIPOBIIHOK OCHOBOIO /
B. I1. Poisman (UA), B. A. Mopos (UA), €. B. Kopo6ko (BY), B. A. Ky3pmin
(BY), A. O. Kopo6ko (BY) ; BnacHrk XMeNlbHUIBKUI HAIOHATBHUI YHIBEp-
cuteT. — Ne u201603571 ; nata monanss 3asaBku 04.04.2016

2. [TatenT Ha mone3nyr Moxenb Ne 9294. PecnyOnuka bemapycs,
MIIK H 02 N 13/00. DnextpocraTuueckoe 3axumuoe ycrpoticteo / E. B. Ko-
pobko (BY), B. A. Kyssmun (BY), B. I1. Poitsman (UA), B. A. Mopos (UA),
C. A. Tlerpamyk (UA) ; 3asiBuTeNb U TaT€HTOOOMa1aTENb ['0OCyAapCcTBEHHOE
Hay4dHOe yupexJeHue “MHCTUTYT Temno- U MaccooOmeHa nmenu A.B. JIbI-
xoBa HAH Bemapycu”. — Ne u20120922 ; 3agBn. 2012.10.25 ; omy6u.
2013.06.30.

3. [Narent Ha KM Ne 79410. Ykpaina, MIIK H 02 N 13/00. bes-
PE30HAHCHUH eJIeKTPOCTATHIHIN KpimmisHuH mpuctpiii / B. I1. Poiisman (UA),
B. A. Mopos (UA), €. B. Kopo6ko (BY), B. A. Ky3emin (BY), A. O. Ko-
pobko (BY) ; BmacHmk XMeNbHUIBKUIM HAIIOHANGHUH YHIBEpCHUTET. —
Ne 201210738 ; nata momanns 3asBku 13.09.2012 ; nata myOmikamii 25.04.2013,
6ronerens Ne 8.

4. TTarenT Ha mone3nyio monenb Ne 8769. Pecnybnuka benapycs,
MIIK H 02 N 13/00. Dnekrpocratrdeckoe 3axumHoe ycrpoiictso / E. B. Ko-
po6ko (BY), B. A. Kyzemun (BY), B. T1. Poiisman (UA) ; 3asiBuTeNb U MATEHTO-
obnamarens ['ocymapcTBeHHOe Hay4yHOe yupexaeHue “VHCTHTYT Temio- u
maccooOmena umenu A.B. JIbikoBa HAH benapycu”. — Ne u20120402 ;
3asiBi. 2012.04.12 ; ony6n. 2012.12.30.
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THE EUROPEAN UNION COUNTRIES EXPERIENCE

Kartashova L. A.}, Bakhmat N. V.2
Grand PhD in Pedagogic sciences, professor, Professor of the Department
of Pedagogy of Preschool and Primary Education of Mukachevo State University
Ikartashova@ua.fm
2Ph.D., associate professor Kamenetz-Podolsk National University nomine Ivan Ogienko
Deputy Dean of Science and Informatization of the educational process Pedagogical faculty
bahger@yandex.ua

Basing on the studies of the primary school teachers professional
and pedagogical training systems in the developed countries of the Euro-
pean Union we can conclude that they have been substantially transformed
in recent times. Countries are forming depending on the peculiarities of the
national traits, the influence of cultural traditions and, of course, on the
level of the information development of the country and, accordingly, its
education system. Each system of professional and pedagogical teacher
training reflects the characteristic features of the development and achie-
vements of educational schools of the society, the level of the economic,
science and technology development.

For example, in Finland the position of a teacher is one of the most
respected and popular among others. However, in order to get the post of a
school teacher it is necessary to undergo a very meticulous, rigorous selec-
tion, which results in the selection of only 12 % of the applicants from the
30 % of the best graduates of the pedagogical faculties of the country. The
basic requirements for the teaching staff of this country are determined by
the Law on Education, which outlines the qualifications of specialists in the
field of education. The declared state requirements for teachers provide a
high quality criterion for education.

The teacher training level in Finland is confirmed by the asses-
sment of the International Program for the Education Control PISA (Pro-
gram For Student Assessment) and the Organization for Economic Coope-
ration and Development (OECD), which shows that this country occupies a
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leading position in the terms of school education, and its experience is
analyzed by the world educational community [1].

The high requirements for the teacher qualification being formed
for many years became the basis for the success of the education system of
the country: the pedagogical education system reorganization was carried
out simultaneously with the education system reformation. According to it
the elementary school teachers should have higher education, stand out by
the high level of academic pedagogical training organization, have the mas-
ter's degree, may enter a higher education institution depending on the
results of the entrance examinations.

Basing on the requirements stated for teachers, a powerful high-
level student support system has been formed — Finland is headed by
European countries by the number of psychologists and social workers.

During studying the conditions of pedagogical training for ele-
mentary school teachers in the United Kingdom, it became clear that chan-
ges in the educational system of this country occurred in the last years of the
XX century, when a powerful reorganization in the country was carried out.
The necessity of such a powerful revolutionary phenomenon was caused by
the demand of the society in highly qualified and professionally skilled
teachers, the professional level of whom would allow to teach the young
generation to be characterized by a high level of morality, spirituality, phy-
sical strength, striving for success and creativity, and other qualities, which,
in general, would provide the readiness for competitiveness in a globalized
information society.

Modernization in pedagogical education approaches and organiza-
tion had first of all envisaged the updating of the education content, struc-
tural transformations in order to find the innovative approaches and me-
thods of training teachers, new, professionally directed systems of selection
thef applicants — future educators. As a result of the reforms carried out a
multilevel and multivariate system of higher professional education was
developed and introduced throughout the country, represented by the edu-
cational institutions: colleges of higher education (former pedagogical colle-
ges and polytechnic universities), universities.

British system of pedagogical education is divided into three interre-
lated independent degrees of future teachers in colleges and universities (the
bachelor of education, professional qualification, the Master of Education) [2].

The content of pedagogical education in the UK is characterized by
the integration of theoretical courses in pedagogy and psychology. In the
pedagogical educational institutions of this country these educational dis-
ciplines are united into blocks depending on their orientation: professional
and pedagogical, special and general education. The “Pedagogical practice”
is allocated into a separate structure section. The content of the integrated
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pedagogical course in training and education involves the transition of the
course of general psychology to the course of pedagogical psychology. Most
colleges divide it into sections: principles of training and education; Pe-

dagogical psychology and child development; Social aspects of pedagogy.
The strong emphasis in pedagogical educational institutions is made
on developing the general education level of future teachers and providing
them with modern, innovative knowledge that reflects the achievements of
science and technology, in particular, information and communication
technologies (ICTs). For this purpose the appropriate courses and subjects
are introduced in the disciplines of the college and university curricula.
Examining the system of professional training of elementary school
teachers in Greece, we can note some positive changes that have occurred
due to [4, p. 8-15] the creation of pedagogical units of elementary education
at the universities of the country; a significant increase in the duration of
studies (from two to four years); specification of the purpose of professional
training by forming competent in his case the integral personality of the
future teacher; to specify the tasks of professional training by helping stu-
dents to understand and accept the universal values; developing the research
skills, the necessary skills for understanding and overcoming the contem-
porary global and regional social problems; providing the future teachers by
the skills of the students independence development, certain personality
traits, critical thinking, etc.); significantly enrich the content of training by
introducing the elective subjects and new courses for students, such as
“Comparative Education”; “Practical pedagogy with elements of statistics”;
“Sociology of Education”; “Problems of education and education policy”;
“Economics of Education”; “Curricula, programs, manuals”; “Teaching and
upbringing of immigrants and returnees children” etc.; the expansion of
forms and methods (for example, in addition to traditional lectures, Greek
teachers began to actively use debates, lectures-discussions, etc., much atten-
tion was paid to the independent work of students); Improvement of the
pedagogical practice of students; strengthening the requirements for the pro-
fessional qualities of graduates through the use of modern learning tools,
Internet technologies; Mandatory increasing of their qualification level; abi-
lity to make research etc.; developing by the country scientists and educa-
tors the theoretical and methodological foundations of the “reflecting” tea-
cher training (which is characterized by critical thinking, is a creative per-
son, is endowed with professional autonomy, has a clear public position and
is capable for some social change); developing country scientists and educa-
tors of theoretical and methodological principles of training, the so-called
“teacher-European”, which fully meets the requirements of the Bologna agreement.
Summarizing the work done to find out the peculiarities of primary
school teacher training systems, one can agree that “educators in all coun-
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tries of the world are increasingly aware of the benefits of skillful use of
modern ICTs in general education. ICTs help to solve the problems every-
where the knowledge and communication are essential. They include the
teaching/learning processes improving, educational outcomes and student
motivation increasing, parent-school interaction improving, networking and
making the collaborative projects, the educational process organization and
management upgrading. And this is not surprising, since the opportunities
that ICT provides for the development of an innovative economy and mo-
dern society, have become available for education” [3, p. 6].

The peculiarities of the higher professional-pedagogical education
development in the countries under consideration indicate a certain dyna-
mics of this process, which is innovative in content and character. It has
been established that in various countries different forms of pedagogical
self-education have been developed: research work on certain subjects in
pedagogy led by university teachers, experienced teachers or mentors; Inde-
pendent study of the advanced pedagogical experience achievements in the
libraries and with the electronic educational resources, studying at a young
teacher's school, etc. Now, at the stage of the rapid development of ICT and
the comprehensive information technology progress of the teacher's activity,
it is considered necessary to find new approaches to organizing the peda-
gogical training at the higher educational establishments of Ukraine in order
to increase its level to the world standards.
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OCOBJIMBOCTI BUKOPUCTAHHS
IH®OPMAIIMHO-KOMYHIKAIIMHUX TEXHOJIOT' T
Y HABUAJIBHOMY IPOLIECI
BHUILOI'O NNEJATOI'TYHOI'O HABYAJIBHOI'O 3AKJIAJTY

Mouyux P. B. Kam aneyv-Ilooinvcoruil nayionanvHutl ynieepcumem im. 1. Ozienka
E-mail: motsik_kp@mail.ru

IHdopmariitHi TeXHOIOTI{ CTaaM HEBil'€MHOIO YaCTHHOIO CYCITijIb-
HOTO Ta 0COOUCTOTO XUTTA Jofe. OCHOBHHAM 1 HAMBaXIIMBIIIMM 3aCO00M
00MiHy iH(popMarii ckoromHi € TI00ansHa Mepeka [HTepHeT, sika mOCTiiHO
MO/JICPHI3YETBCSI, PO3LINPIOE CBOT MPOCTOPH, NMPOIOHYE OE3J1i4 HOBHX Cep-
BICIB, IOCJIYr Ta cHoco0iB oTpumanHs iH(opmauii. Takumu cepBicamu €
couianbHi Mepexi Ta pi3HOMaHITHI KOMIT'TOT€PHI 3ac00M KOMYHIKaIlil, ki B
Halll Yac MalOTh BarOMHH BILJIMB HAa PO3BUTOK CTY/ICHTIB.

CorrianpHi MEpEKi BKIIOYAIOTh B ce0€ CalTH, sKi TO3BOJISIOTH 3HA-
XOJIUTH JIIOBI KOHTAaKTH, IpY3iB, HapTHepiB. Takoxk iCHYIOTh IporpaMu, 1o
3a0e3MeYyroTh OOMiH TEKCTOBOIO, TOJOCOBOIO iH(OpPMAIIIEIO0 Ta IMiITPUMY-
I0Th MOXJIMBICTH Bi/I€03B’sI3Ky depe3 [HTepHeT Mik KoMl rorepamu. Jlomi-
HYIOYHMH OCOOJIMBOCTSIMH COILIATBHAX MEPEXK €: IMiIKITI0UeHHS 0e3 rpoIo-
BUX 3aTpaT; BEJIHMKa KiUJIbKICTh KOPHCTYBadiB; KOHTHHI'CHT KOPHCTYBadiB-
OMHOIYMIIB (B KOJi TpymH); 6arato JOIMOMIDKHHUX CEPBICIB, 32 IOTIOMOTOIO
SIKMX KOKEH KOPHCTYBau OTPUMYE CBill pI3HOMaHITHHH YMOBHHII ITPOCTIp.
TakuM 4MHOM, KOPUCTYBaUl COIIAIbHIX MEPEXX CKIIATaroTh BIACHUIH 3pyd-
HUI YMOBHHII IPOCTIp, Y SIKOMY NpPOBOJSATH Oarato BibHOro 4dacy. Tak,
Hanpukian, B Okchopracskomy yHiBepcureTi IKT € KiIr0u0BOH YacTHHOO
HABYAJILHOT'O MPOIIECY CTYAeHTIB. OCHOBHUMH COIIAIBHUMU MEPEKaMH, sKi
BUKOPHUCTOBYIOThCS B yHiBepcuTeTi Oxcdopay € Facebook, YouTube, Tumblr,
Google+, LinkedIn, Goodreads. AHaui3 3acTOCYBaHHS COLIIaJIbHUX MEPEX y
HaBYAJILHOMY IPOILIEC] /1a€ MOXKIIMBICTD CKa3aTH, 10 32 KOPJOHOM HalyBae
aKTyaJIbHOCTI TEOpisl COIiaJbHOTO HaBYaHHS, sIKa BKIIOYAE B cebe Npuiy-
LICHHS, IO CTYACHTH HABYAKOTHCSA OUTBII eEKTHBHO IiJl Yac B3a€MOZII 3
IHIIMMHU YYHSIMHM B paMKax BiJIOBiIHOT TeMH abo mpoekty. CTyaeHTH, sKi
HaBYAIOTHCS B TPYIi OJMH pa3 Ha TIKAEHb, IEMOHCTPYIOTh Kpallli pe3yJib-
TaTH B MATOTOBII, aHI)K CTYICHTH, SIKi HABYAIOTHCS 11033 MEXKaMH TPYIIH.

Crorozni maibke 100 % cTyIeHTIB MaroTh BIIACHI aKKAyHTH Y TaKHX
comianbHuX Mepexax sk VK, Odnoklassniki, Facebook, Ta in. KinpkicTs
MOPTaTUBHUX KOMIIT IOTEPIB, 1[0 BUKOPHUCTOBYIOThCS CTYAEHTaMH 1-To Kypcy,
3pocia Ha 42 %, ta Ha 10 % — 5-ro kypcy BinnosiaHo. [Ipu oMy Bci pec-
TIOHJICHTH, SKi MAIOTh BiAMOBIIHI TEXHIYHI 3aCO0U, BHKOPUCTOBYIOTH HOYT-
Oyku jans HapyaHHA [1]. TakuM YMHOM, MOXKHA CKa3aTH, 0 HAa HASBHICTH
HOYTOYKIiB y CTYIECHTIB BIUIMBAIOThH SIK MpodeciiiHa opieHTalis, Mo BUIHO
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Ha MIPUKJIAl aHami3y Biamosine# crynentiB IT cremianbHOCTEH, Tak i CTPiM-
KAl 1HPOPMALiHHO-TEXHOJIOTIYHIMA PO3BUTOK CYCIIIBCTBA, HA IO BKa3y-
I0Th PE3YNbTaTH ONHUTYBAHHS CTYJISHTIB IHIIMX cneniansHocTel. Tak, oTpu-
MaHi pe3yIbTaTH JOCIiIKEHHS AIHCHO MTOKa3yIOTh 301BIICHHS TOKa3HHUKIB
BUKOPHCTAHHS JUISl OCBITHIX LJIEH COIIaJIbHUX MEPEX, EICKTPOHHOT MTOLITH
Ta iHmMUX 3aco0iB KoMyHikarii. BukopucToByoun BigmoBigHi 3acodu, siK
CTY/IGHTH, TaK i BUKJIaJIa4i MaloTh 3MOTY CTBOpIOBaTd iH(opMaliitHo-oc-
BiTHI CTOPIHKH Ta TPYyIH, HAaBaTH I 3aTaIbHOTO JOCTYITy HEOOXiaHI Ha-
BYaJIbHI pecypcH Ta Qaiinu, Tomo. [lomynspHicTs BIINOBIIHUX Mepex 3y-
MOBITIO€ OUTBIINI BiJCOTOK BiJBIAYBAHOCTI CTyIEHTaMHU 3aIlpPOIIOHOBAHIX
BUKJIala4eM PecypciB, MOXIIMBICTh KOMYHIKallil y peaJbHOMY 4aci, CTBO-
PEHHIO TIPOTOTHIY aKKayHTHO-OPi€EHTOBAaHHMX OCBITHIX cepBiciB. Sk CBix-
YUTh JOCBII PO3BUTKY BUIIUX HABUAIBHUX 3aKJaiB CBITY, €(CKTHBHICThH
mpogeciifHol MATOTOBKM MaiOyTHIX (DaxXiBIlB MOJNSATAE B HialIeKTHYHIN €1-
HOCTI NpoleCy HaBUaHHS | BUXOBaHHs, 3a0€3M1€UEHH] TICHOTO B3a€MO3B'SI3KY
mpo¢eciifHOro HaBYAaHHS 3 IMPAKTHKOK. 3 MHUX MO3MHIA 0coOiHMBOI poIi
HaOyBae mpoOieMa TEeOPETHYHOTO OOIPYHTYBAaHHS Ta €KCIIEPUMEHTAIbHOT
ampoOarrii BiIIOBITHUX MEIaroTiYHIX TEXHOIOTIH MIOA0 OpraHi3amii OCBiT-
HBOTO MpOIeCy. BIAMOBIAHO A0 1[HOT0, BXKIMBE 3HAYCHHSI Ma€ MOHITOPHHT
JUHAMIKH BUKOpHCTaHHA cydacHuX IT Ta iX BINIMBY Ha SKICTH OCBITHIX ITO-
CIIYT, OCKUIBKH Came TaK MU OTPUMYEMO MOXKJIMBICTD aHaJi3y CTaHy (yHK-
LIOHYBaHHS OCBITHBOI CHCTEMH B LIIJIOMY, BU3HAYCHHS NEPCHEKTUB i po3-
BUTKY, SIKI BPaxOBYIOTbCS y mpolieci GpopMyBaHHSI JEepKaBHOT HMOJITHKH B
ramysi OCBITH.

Jlnist BU3HAa4YeHHsI TUHAMIKK BUKOpUCTaHHs 3aco0iB [T yyacHukamu
OCBITHBOTO TIPOIIECY, MPOBEJCHO ONUTYBAHHS YYACHUKIB Ha TPHU KOMYHiKa-
LiKHI TPYNHU: “CTYAEHT—CTYIEHT , “BUKIaIa4—CTYyACHT , “BUKJIaIauy—BUKIAIa4 .

3a pe3ynbpTaTaM¥ ONUTYBaHHS BH3HAYEHO, 0, HAaNpHKIal, Skype
JIy’Ke 4aCTO BUKOPHUCTOBYETHCSI TAKUMH KOMYHIKATUBHHUMH TPYIaMH, SIK “‘CTY-
neut—cryneHt” (80 %) ta “Bukiagau—sukianaq’” (68 %), i Ma€ HU3BKHI Pi-
BEHb BUKOPHCTAHHs y KOMYHIKaTHBHIil rpymi “Buknamad—cryaent” (10 %).
Haii0inpI BUKOPUCTOBYBaHMM 3ac000M KOMYHIKamlii y rpymi “BUKIaaad-
CTYJIEHT” € eJIeKTpOHA IOIITa, 10 3acBiquuian 98 % pecrnoHIeHTIB, a Hail-
MEHIII BXXHBAaHUM — COIliasIbHI Mepexi — 2 %. TakuM 9HHOM, MH MOKEMO
cKazaTd, 110, 30KpemMa, Skype BUKOPHCTOBYETHCS CTyJIEHTAMHU Yy BIACHHX
KOMYHIKaTUBHUX KOJIaX Ta € CTaHJapTOM BHKOPHCTaHHS y 1X MalOyTHii
npodeciifHiii AisTBHOCTI, 3 YOTO CIiye HEOOXIAHICTh MiJBUIICHHS PiBHS
BHKOPHUCTAHHS KOMIT I0TepHHUX 3aco0iB komyHikalii (K3K) mpu miarorositi
MaiioyTHix QaxiBuiB. 36anancoBane Bukopuctanus K3K no3Bonuts 3MeH-
IIUTH KUTBKICTh Yacy Ha IMATOTOBKY, IMiJBUIINTH SKiCTh OUYiKYBaHOTO pe-
3ynbraTy Bim HaBuaHHs [1]. [IpoTe HasBHICTH BIACHOTO POOOYOrO MicCI,
aKKayHTIB y COIIaJbHUX Mepexkax Ta CUCTeMax AHUCTaHIiiHoi ocBiTr BH3,
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€JIEKTPOHHOI TOIITH, aKKayHTy y Skype He IacTh OUiKyBaHHX pe3yJbTaTiB
BiJl IX BHKOPHCTaHHS, SIKIIO CTYJCHTH MAaTUMYyTh JOCTYI OO BiJIOBIIHHX
pecypciB JHIe Yy HaBYaJBHHUX KOpIycaxX Ta ayAuTopisx. BigmosimHo mo
BOTO Ba)KJIMBE 3HAUCHHS Ma€ i MOHITOPWHT 3a0e3redeHHs CTYICHTIB Ta-
KAMH pecypcamu, SIK MIAKIIOUEHHs 70 IiodainbHOi Mepexi Internet Ta 1o
JIOKaJbHOI Mepexi yHiBepcuteTy. IIpoBeneHe AoCmimpkeHHS HAagalo 3MOTy
BUSIBUTH PsIJi IPOTHPIY TEAAroriyHOro, METO10JI0Ti9HOT0, HAYKOBOTO Xapak-
Tepy B pycini iHpopMmaTn3alii BUIOi 0cBiTH. Tak, iCHye CYNEpedHiCTh MiXK
OpI€HTALIIEIO0 MearoriuHoi NPaKTHKK Ha IHTEHCHBHHUU Tpolec iHpopMaTu-
3amii BUIIOT OCBITH (KOMII'FOTEpHU3allis, BIPOBAKECHHS 1H(POPMALiiTHO-KOMY-
HiKalliMHUX TEXHOJOTiH B OCBITHIH mpouec, GopmyBanHs iH(opMmauiiiHOT
KYJIbTypH OCOOMCTOCTI) i BIICYTHICTIO BCTAHOBIICHUX 3arallbHOMPHAHATIX
METOJIOJIOTTYHHMX 1 TEOPETUYHUX OCHOB Ipoliecy iHdopmarusarii, ii crpa-
TETIYHUX MEPCIEKTHB PO3BUTKY. [HIIA CyNEpevHICTh CKIAAAETHC MiX aK-
THBHUM HACHYCHHSIM OCBITHBOI CHCTEMH KOMITIOTCPHUMHE 3ac00aMu 1 Bij-
CYTHICTIO 0a)KaHOTO pe3yJbTaTy SIKOCTI MiATOTOBKHU (DaxiBINiB, MiK BIIPOBa-
JDKEHHSIM HOBHX 1H(OpMAaIiiHO-KOMYHIKallIHHIX TEXHOJIOTIH B Meiarorii-
HUH Tporec i HEMiATOTOBIICHICTIO MEJaroTiYHUX KaJpiB Ta y4YHIB IO OBO-
noaiHHs HUMU. [Ipu HbOMY 3aNMIIAIOTHCS HEpPeali30BaHUMH PO3BUBAIOYHIA
1 TIOBYAJIbHUIN MTOTEHIAIN [IUX TEXHOJIOTIH 1 JaJeKOr0 BiJ JOCKOHAJIOCTI IMijg-
TOTOBKA KaJIpiB, MOKJIMKAHUX 3/1iHCHIOBATH 1HPOPMATH3AIIiFO BUILIOT OCBITH.

€ TakoX TPOTHPIYYS MK HEOoOXimHICTIO (hopMyBaHHS iH(pOpMa-
LiiTHOT KyJITYpH OCOOMCTOCTI HE3aJIeXKHO BiJ] CIIPSIMOBAHOCTI B3y (TeXHiu-
HUI a00 TyMaHITapHUI) 1 pealisMH Cy4acHOI NPAKTHKH, KOIU B CEpelo-
BHIII MEJAroriyHUX KaapiB CIOCTEPIraeThCs HEIOCTATHIM PO3BUTOK 1H(OP-
MaIliifHoT KyJbTYpH BHKJIAJadiB, 1X HeOa)KaHHS 3aCTOCOBYBaTH iH(opma-
LiAHI TEXHOJIOTIi 1 HEMTOOIIHKA MOMJIMBOCTEH KOMITIOTEPHOTO HABYAHHS,
0COONMBO B TyMaHITapHUX oOnacTsax. KoMI'toTepHi TeXHOIOTil po3BHBa-
I0ThCSI CTPIMKO, TEMITH K 1X OCMHCIICHHSI BUKJIAJIauaMH-METOIUCTAMH BijI-
CTalOTh BiJl TEOPETUYHMX pO3poOOK. Lle mpu3BOANTE 10 HOBOTO MIPOTUPIUYS —
MK HasIBHICTIO OHOBJIEHHX 1 BIIOCKOHAJEHHX TEXHIYHHMX 3aCO0IB HaBYaAHHS
1 BiZIcCTaBaHHSIM PO3pPOOKM METOJMKH iX BIPOBA/KEHHS Yy BHUILY OCBiTYy. Y
Cy4JacHId OCBITHIH CHCTeMi PO3IMOBCIOJUKEHHS HaBYaJIbHOI iHpopMamii Ta
B3a€EMOJIisl CTYJCHTIB 1 BHUKJIAJadiB 3[iHCHIOIOTHCS 3a JJONOMOIOIO CYITyT-
HUKOBOTO 3B'SI3Ky, KOMITIOTEPHUX TeJIEKOMYHiKalliid, edipHOro Ta kabemb-
HOTO TesilebavyeHHs, MyJIbTHMe/lia, KOMITTOTEPHUX HaBYaJIbHUX CHCTEM [2].

[Toxa3uuku 6a30BOTO PiBHA BUKOPHUCTAHHS CTYJCHTAMH Pi3HUX Ha-
MpAMIB Ta CHemiabHOCTeH iH(GOPMAIIHHIMK TEXHOJOTIIMA CYTTEBO Bif-
pi3HsAOTHCS. HailOLIbII iITOTOBICHUME CHOTO/IHI IO AKTHBHOTO BXO[KCHHS
y iHQOpMaIliifHO-KOMYyHIKaIliHHEe Meaaroriyne cepenoBuine € cryneHtd 1T
crenianbHOCTe. OIHUM 13 MUIAXIB MiJBUILCHHS PiBHS TOTOBHOCTI CTY/ICH-
TiB O BUKOPHUCTAHHS iHOPMAIIHHUX TEXHOJIOTIH B OCBITHBOMY IPOIIECi €
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HaBYaHHSI BHKOPHCTOBYBATH KOMIT IOTEPHI 3aCO0M KOMYHIKAIlii, COIiaybHI

Mepexi, mporpamHi 3acodu Taki sk Microsoft Office, Google Docs Ta iH.

VY 4ucni MOXKIMBUX YWHHUKIB, SKi MOTJIM O CKJIACTH OCHOBY iHTE-
rpamifHrX migxoniB mis yHidikamii iHpopMaTH3anii BUIIOI OCBITH, MOXKHA
Bi3HAUWTH: peajli3alilo €JMHOTO IiIXOXy, 3TiIHO 3 SKAM BCi 3acobu iH-
(dopmaTH3arii OCBITH PO3TIAAAIOTECS B SIKOCTI OCBITHIX €JIEKTPOHHHUX BH-
JaHb 1 pecypciB, s AKUX (POPMYETHCS €IMHAN KOMIUIEKC BHMOT SKOCTI;
yHiikarito hopMyBaHHS 3MICTy 3ac00iB iHpopMaTH3alii, BUpoOIeHHS hop-
MaJbHUX METOJIB OIUCY Ta CTPYKTypHU3aIlii 3MiCTy OCBITHIX ramyseif; 3a-
MPOBAKCHHS €IMHOI JJIs BCiX 3ac00iB iH(opMaTH3allii CUCTEMH CIICIH-
¢ikauiii; peanizanito €auHOi yHi(IKOBaHOI eKCIEpTH3HM 3aco0iB iHpopMa-
TU3aIlii OCBITH; JOTPUMAHHS €IUHOI TEPMIHOJIOTII B pO3poO0Ili, EKCIepTU3i
Ta eKcIulyartarlii 3aco0iB iHdopmaTu3amii ocBiTH. [HMOpMaTH3alis OCBIT-
HBOTO TPOIECY — OJJUH 3 OCHOBHUX MPIOPUTETIB y PO3BUTKY BHUILOT LIKOJIH,
SKICHO HOBHUIl eTaml Uil BCi€l CHCTEMH BHILOI OCBITH, NEPCICKTUBHMI Ha-
OpsM MiABUIICHHS e(SKTUBHOCTI MpOLeCcy HABYAHHS Y BHULIOMY HaBYallb-
HOMY 3aKJIaJi.
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3arajibHO-OCBITHROTO HaBYaibHOTO 3anany (3H3), ockinpku mpomy mpo-
LIECy BiIBOJHUTHCS BHIIEpEIXalIbHA POJIb Y PO3BUTKY BCIX Taly3ed XKHUTTeE-
nisuteHOCTi Moawau. lupoke Bukopucranus IT, GesmepedHo, crpudmHsIE
MIOMITHI TIO3UTHBHI 3MIHM B CTPYKTYpi Ta 3MICTi OCBITH — IOSIBa €JEKT-
porHux ocBitHiX pecypciB (EOP) sk cknmamuukiB iHdopMaTH3amii ocBiTH
3a0e3nedye JOCTYITHICTh Ta BiAKPUTICTH 3HaHB, PO3BUTOK IHTEIEKTYabHIX

i TBOpuMX 31i0HOCTEH yuHiB 3H3.

Poszsutok IT crae HeBigpuBHUM BiJ OcBiTHROTO Hporecy 3H3, ae
TEXHOJIOTIT HABYaHHS TAaKOX MMOTPEOYIOTH BiAMIOBITHUX KOPUTYBaHb, SIKi Ma-
I0Th CIIPUYMHUTH 3MiHU y KOHLEMIISAX HaBYaHHs Ta Woro opraHizauii. 30k-
pemMa, TenepiliHs 1HHOBAI[IMHICTh Ta iIHTeHCHBHICTH po3BUTKY [T mortpedye
MOCTIMHOI IIEHTPasi30BaHOT MIATPUMKH HismbHOCTI 3H3, — i3 BpaxyBaHHIM
JVHAMIKH JOCSTHEeHb B raimy3i [T, — MOXIMBOI eNeKTPOHHOI MiITPHUMKH.
OpHak, Ha CHOTOAHI B HamIiil gepkasi ctad [T-maTpUMKN HaBYAIBHO-BH-
xoBHOTO mporiecy 3H3 He MOBHOIO Miporo BiAmoBimae BuMoram iHdopma-
LifHOTO CYCIIIBCTBA, SIKE 3IIMCHIOE TIEBHI KPOKW OO IHTErpamii y €Bpo-
MEHCBKY 1 CBITOBY CHiTBHOTY. HeoOXiHO BiI3HAYHWTH TIEBHE BiJICTABAHHS
BiJl PO3BUHYTHX KpaiH: Mo-Tiepine, B epeKTUBHOMY, IPEIMETHO-CIIPSIMOBa-
HoMy 3actocyBanHi IT; no-npyre, y Bukopucranni [T, 3okpema Web-TexHo-
JIOTiH /17151 po3po0JIeHHs Ta NepelaBaHHs HaBYaIbHUX, HAaBYAJILHO-METO M-
HHUX Ta HayKOBUX MaTtepianiB (IIpyYHUKIB, TOCIOHHKIB, CIIOBHHUKIB, AOBI/I-
HUKIB, METOJAMYHHUX PEKOMEHJAI TOIO); MO-TPETE, Y BIACYTHOCTI €M-
Horo iHdopmariiitHo-ocBiTHROTO cepenoBuina (I0C) 3H3, opranizariiito-re-
JIaroriuHi yMOBHU sIKOro 0 3a0e3reuyBaiy HaBYaJIbHO-BUXOBHY JISUTBHICTD Y
HanpsiMi epektuBHOTO BuKoprcTanHs IT sk dakTopa Mo3UTUBHOTO (pe3yItb-
TAaTHBHOTO) BIUIMBY Ha pPO3POOJICHHS Ta BIPOBAKYBAHHS IHHOBAIIHHUX
(dopM, MeTOIIB Ta 3acO0IB HABUAHHSI.

3am1s 3a0e3reueHHs] BAOKPEMIICHHX TTOTPeD, a TAKOK CHCTEMHOCT,
KOMIUIEKCHOCTI 1 Y3TOJUKEHOCTI Iiff y HampsiMi iHpopMaTH3alii cucTeMu
3H3 ¢opmyeTscss HEOOXiTHICTE IIEHTPATi30BaHOI HAYKOBOT, METOIUYHOI Ta
MIPAKTUYHOI MIATPUMKH — IMPOEKTYBaHHS 1 BHpoBakeHHA eauHoro [0C
3H3 VYkpainu, sike CTaHe YaCTUHOIO OCBITHHOI CHCTeMHM YKpaiHu Ta Oyne
IHTETpyBaTHUCh 10 €BPONEHCHKOTO Ta CBITOBOTO OCBITHROTO IpocTopy. Ha
CBOTOJTHI, po3mounHa4n podoTy Hax mpoektyBanHaM 10OC 3H3, cuix 3a-
3HAYUTH, 10 OJHIEI0 13 MPOBITHUX MiJIei 3a3HaYEHO TiSITLHOCTI CTajIo0 PO3-
pobienHs enuHOro Web-npocTopy — enekrpoHHoro pecypcy 3H3, cpsimo-
BaHOTO HA OpraHi3allilo eJIeKTPOHHOI B3aeMOIi Ta €NEeKTPOHHOI CHiBIIpaIl
MDX Cy0’€KTaMH OCBITH; BCTAHOBJICHHS JMHAMIYHHUX B3a€MO3B'SI3KiB OpraHi-
3alidHUX, MEIarOriYHIX, KOMYHIKAI[IHHUX Ta COLiaJbHUX YMOB, IO 3a0e3-
NIEYyIOTh EJIEKTPOHHY HaBYAJIBbHO-METOIMYHY Ta OpraHi3aliiiHy MiITPUMKY
HaBYaJIbHO-BUXOBHOTO Ipo1iecy. OCHOBHUMH MOJIOKECHHSMH IPOCKTYBaHHS
ta ¢pyakionyBanus IOC 3H3 cranu [2; 4]: nuaakTudHe 3a0e3NeUeHHS Ha-
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BYAJBHO-BUXOBHOTO TIPOIIECY Ta MOKPAIIAHHSI HOTO pe3yIbTaTUBHOCTI; CO-
HiaJbHA CIPSMOBAHICTh — MEPIIOYEPTOBO yBara MPHUAUIIETHCS HEOOXia-
HOCTI BpaXxyBaHHS iHTEpecCiB YJaCHUKIB HABYAIEHO-BUXOBHOTO IPOIIECY, IX
MaTepialbHUX Ta TEXHIYHAX MOXIIMBOCTEH, OCOOJMBO B HUHINIHIX CKIIA-
HUX COITIaTbHO-€KOHOMIYHMX YMOBaX, 3a0e3leueHHI0 HAaBYAIBbHUX MOTped
TOIO; MOOUTBHICTh — MOXJIMBICTH TepeHeceHHs KoHTeHTy 1OC 3 omHOTO
orepaniifHOro cepeloBHINA B iHIIE; BIAKPUTICTh — 3aCTOCYBaHHS HOBUX BEp-
ciii mporpaMHoro 3abesneueHHs 3 BigkputuMm kogoMm — Web-texHomoriit 3
LIMPOKHM CIIEKTPOM JIOCTYIHOTO, 3p03YMUIOTO (APYXHBOTO) IHCTpYMEHTa-
Pit0; TEXHOJOTIYHICTh — 3a0€3MeUeHHs TEXHOJIOTIYHOI CYMiCHOCTI SIK cepe-
JIOBUIIA, TaK 1 1Or0 KOHTEHTY 13 PI3HUMHU OINEpAIiHUMU CHCTEMaMHU; J0-
TPUMaHHS CyOCHIIapHOCTI — BUKOHAHHS OpraHi3aliiHuX Ta BIPOBAHKECHHS
JOJATKOBUX MPOTPAMHO-TEXHIYHHUX PillleHb, AKi 3a0€3MeUyIOTh iHTETpaIlio
SJIEKTPOHHHUX OCBITHIX PECypcCiB Ta HE MOTPEOYIOTh MOJCpHi3amii I 3a-
Oe3IeYeHHsT CYMICHOCTI 13 CTBOPEHHM CEpEIOBHINEM; TEXHOJIOTidHA HEUT-
paNBHICTh — He3aNeXHICTh apXiTeKTypu [OC Big KOHKPETHHX TEXHIYHHX
pimreHs (cucreM, WIATGOPM TOMIO); JOCTYIHICTh — 3a0€3MIEUCHHS BIILHOTO
JOCTYITy 3apeecTpOBaHUX KOpHUCTyBadiB m0 KoHTeHTy 1OC, sxuii € i 3a-
JIMIIATUMEThCS BJIACHICTIO aBTOPIB PO3POOOK 1 3aXUINEHUI 3aKOHO/ABCT-
BOM MPO aBTOPCBHKE MPaBO; IPABOBHI 3aXUCT ONPWIIIOAHEHHS Ta BUKOPHC-

TaHHSI KOHTEHTY — aBTOPCHKUX PO3p00OK nenarorivHux npamiBaukis 3H3.
3okpema, 3actocyBanus Web-Texuornoriit y mpoekrysanni 10C 3H3
moJisirae y inrerpariii po3poobsiennx apropamu EOP Ta BIAKpUTHX 30BHIMIHIX
iHpopmaniiiHux pecypciB, Beb-cepBiciB Ta aeno3uTapiiB, siKi CIyryIOTbh
JpKepellaMHd HaBYalIbHO-METOJMYHHUX MaTepiaiiB JUIs IMATOTOBKH IO 3a-
HATH; 3aC00aMH YIIPABIIHHS OpraHi3alicl0 HABYaHHS; IHCTPYMEHTaMH MOJIC-
JIOBaHHS 3aHATH Ta 3aco0aMM CIIUTIKYBaHHS Ta cIiBIpamni. Peamizamis o3Ha-
YyeHUX KoHuenTyaabHux nojoxxeHb I0OC 3H3 crae MoxIMBOIO 32 BIpoOBa-
JDKEHHST eJIEKTPOHHOT iH(opMaliitHol B3aeMO/Iil y9aCHUKIB HaBYAJILHO-BH-
XOBHOTO Npollecy LUISIXOM HamaHHA iM goctymy no EOP Ta moxxmmBocti
OTPUMYBATH HAaBYAJIHHO-METOINYHY iH()OPMAIIIO B €IEKTPOHHOMY BUTJIIAI,
CTBOPEHHS SIKICHO HOBUX (opm opranizarii HaB4anHs [1; 3; 4]. Kontent
10C 3H3 noriyHo po3MOAiIeHO B KaTeropialnbHi MOAYII, III0 B3a€MOIIOB 5I-
3aHi 4yepe3 MepexpecHi Ta rimeprocuiaHHs: 0i0mioTeka BiIKPUTHX EJIEKT-
POHHUX MiIPYYHUKIB 3 PO3MOIIICHHSM 3a Taly3eBUM CIPSAMYBaHHSIM; 0a3a
HAyKOBHX MarepialliB, SIKy CHCTEMaTH30BaHO Bi/IMOBIHO J0 HANpsMIiB: Ie-
JIaroriyHi TeXHoJorii, mpodeciiiHa kap’epa, npodeciiiHa opieHTaLis, MeTo-
JMYHA JIOTIOMOTa NeJarorivyHoMy IMpaiBHUKY TOIIO; PEHNO3UTAPIA — eNeKT-
pOHHMI apXiB 30epiraHHsi, HakonuueHHs Ta 3abe3nedeHHs EOP (moky-
MEHTIB, MPE3CHTAIlI}, CIIOBHHKIB, JOBiHHKIB, MOCIOHUKIB, JJAOOPATOPHHUX
NPaKTUKYMiB, METOAWYHUX MaTepiajliB, TECTIiB, pO3pPOOOK /10 OKPEMHUX TEM,
3aHSTH TOIIO) 3 MOXKJIMBICTIO JOBTOTPUBAJIOTO BIIKPUTOTO JOCTYITY JI0 HHX;
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CHCTEMa TOLIYKYy — IPOTPaMHHH KOMIUIEKC 0a3u IAaHUX, IO JA€ 3MOTY
po3mrykyBaTH iHpopmarito B Mexkax [OC; KOHCTPYKTOp 3aHATH — IIPOTpaM-
HUI KOMIDIEKC pO3pOOJICHHS 3aHATh 3 MaTepiany pi3HUX MOIYINIB cepelo-
uma (BiH MOXE MICTUTH Y€ TOTOBI PO3POOKH Ta IX WaCTHHHM, SKi MOXKHA
3MIiHIOBAaTH); TEXHIYHI OJIOKH: peecTpamis, GOpyMH, KaJeHIap Ta CTaTHC-
THKa Ta iHIIIi; CHCTeMa TOTIOMOTH KOPUCTYBady.

Konuenryansuumu 3acanamu ¢ysnkuionyanus 10C 3H3 e nass-
iCTh BEJMKOI KUIBKOCTI PI3HMX HAYKOBHX €JIEKTPOHHUX 0a3, siki (opmy-
€THCSl HA OCHOBI PI3HMX JpKepel (30BHIIIHIX AENO3UTapiiB, BHYTpILIHIX 010-
JIOTEK 1 peno3uTapiiB TOMIO), HABYAJIBHO-METOJMYHMX MaTepialliB 1 MyJIbTH-
MeJiHHUX pecypciB, sKi MOXHA IHTErpyBaTd OO MEBHOTO HaBYaIbHOTO
KOMIUIEKTY, HaJlaro/)KyBaTH IiJ] IEBHY HaBYAJIbHY TPYILY Y CHPSMOBYBaTH
Ha HaBYAaHHS OKPEMOTO Y9HS 3 BpaxXyBaHHAM HOTro OCOOMCTICHHX HOTpeO,
c(hopMOBaHOCTI MOTHBAIII IO HABYAJIHHOI JisUTEHOCTI Ta PiBHA HABYAIBHUX
nocsarHeHb. 3a yMmoBH npoektyBanHsa IOC 3H3 mis cydacHUX menarorigHmx
mpaniBHUKIB Ta y4HiB 3H3, sKi, 31e01inbII0or0, MaroTh copMoBaHi 0a30Bi
IT-KOMIEeTEeHTHOCTI, 33/I0BOJIBHAEThCSA MOTpeda HE CTUIBKH Y JOCTYI /0
EOP, a B oTpnMaHHi JOTi9HOI HaBiramiifHOT Mary, Tak 3BaHOI, KAPTH 3HAHB,
3arajJbHOYKpPATiHCHKOTO PiBHS — OpraHi3oBaHOl JMHaMI4HOi, MOOLIBHOT CHC-
TEMH SIKICHUX MaTepialiB, siKi HenepepBHO onpuironHioThes B I0C 3H3.
[Mependavaerbes, mo npoekryBanHs eauHoro I0C 3H3 cnpustime pos-
BUTKY TPaJMIIHHUX Ta BIPOBAIKCHHIO IHHOBALIIHUX MiJIXOIB Y HABYAJIb-
Hiif, mejaroriuHiii, ynpaBiiHCbKid W BUXOBHIH AisiibHOCTI. Bucoki xapak-
tepuctukd [T, a came Web-TexHouori#, MatOTh 3A1ICHIOBATH BILTUB Ha M-
BHIIICHHS SKOCTI Ta TOCTYITHOCTI MPO(ECiiHHOT OCBITH TSI PI3HUX KaTeropii
HaCceJIeHHs, 110 € 0COOJIMBO aKTyaJlbHUM /IS HAIlloi KpaiHu B OCTaHHI YacH,
KOJIM BOHA 3HAXOANTHCS JJOCUThH CKJIQJHOMY COLIAIbHO-€KOHOMIYHOMY CTa-
HoBwIIi. HacamkiHeIh, MOJKHA BiJI3HAYUTH, 1[0 HaBYAIbHE cepenonuiie 3H3
3 4acoM TpaHCc(OpPMYETHCS B IHTErpoBaHe iH(poOpMamiiiHO-ocBiTHE abo Smart-
CepeloBHIIIe — “pO3yMHE cepeloBHUIle’”, B YMOBaxX SKOT'O CYKYITHICTh BHUKO-
puctanns IT, cepsicis [nreprery (Web-TexHOOT1H) TPUBOIUTE O SKICHUX
3MiH y B3aeMopii cy0’€KTiB HaBYaJIFHO-BUXOBHOTO MPOIECY, IO IO3BOJISIE
ITiABHIITYBAaTH HOTO €()eKTHBHICTH Ta Pe3yJIbTATUBHICTh B Pi3HMUX aCHEKTax —
TUIaKTUYHOMY, COIliaIbHOMY, EKOHOMIYHOMY Ta iH.

Jlitepatypa

1. BinkpuTe HaBYaJIbHE CEPEIOBHIIE Ta Cy4acHI MEpEeXkHi IHCTpY-
MEHTH CHCTEM Bimkpurtoi ocBitu / 3a pen. B. 0. Bukosa, 10. O. Xyka //
Indopmaniiini TexHoorii i 3acodu HaBuaHHsA : 30. HayK. np. [H-T 3aco0iB
naBuaHHs AITH Ykpainn. — KuiB : Atika, 2005. — 272 c.

116



PROCEEDINGS OF X!l INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF

SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

2. 'ypa B. B. Teoperuueckue OCHOBBI ITEAarOrMYECKOTO MPOEKTH-
POBaHUS JTMYHOCTHO-OPHUEHTHPOBAHHBIX AJIEKTPOHHBIX 00pa30BaTEIbHBIX pe-
cypcoB [DnekTpoHHBI# pecypc] : auc. A-pa nex. Hayk : 13.00.08 / B. B. I'ypa. —
Pexxum moctyma: http://www.dissercat.com/content/teoreticheskieosnovy-pe-
dagogicheskogo-proektirovaniya-lichnostno-orientirovannykh-elektronn

3. T'ypxiit A. M. EnekTpoHHI OCBITHI pecypcH SIK OCHOBa cydac-
HOTO HABYAJIBHOTO CEPEAOBHINA 3aTaIbHOOCBITHIX HaBUYaNbHUX 3aKiamis /
A. M. I'ypxiit, B. B. Jlanincekwii // ITHdopMamiiiHi TeXHOJIOTIT B OCBITI : 30.
Hayk. mpaib. — Bum. 15. — Xepcon : XJ1Y. — 2013. — C. 3-5.

4. Kapramoga JI. A. [apopmariiiHo-TeXHOIOTIYHA CHCTEMa HaBYaHHS
CTYJICHTIB CYCHIIbHO-TYMAaHITAPHUX CICHiaJbHOCTEH Yy BHIIMX IEIarori-
HUX HaBUYAJHHUX 3aKiagax Ykpaiau : moHorpadis / JI. A. Kapramosa. — Kuis,
2011. - 426 c.

ARABIAN BORROWING IN MODERN RUSSIAN LANGUAGE

Verzhanskaya O., Lahuta T.
Kharkov National University named after V.N. Karazin

In every language, including in Russian, there are borrowed words.
Entering words into other languages is a natural process.

The Russian people since ancient times entered into cultural, mili-
tary, commercial and political relations with other states, that could not lead
to the emergence of linguistic borrowing. While the use of most of them has
been influenced by foreign language. Gradually borrowed words belonged
to the group of common words and is not perceived as a foreign language.
At various times to the fall of Russian words from other languages.

Depending from which language certain words came, researchers
have isolated two types of loans: 1) drawing family (with the Slavic family
of languages) and 2) borrowing foreign language (language other language
system). The first type includes borrowing from a related Old Church Sla-
vonic. To the other — borrowing from Greek, Latin, Turkish, Scandinavian,
Western European languages.

We often encounter evidence that Muslims occupy leading posi-
tions in science and culture in the Middle Ages. Traces achievements we
can see Muslims in the West in the elements, ranging from clothing, food,
culture, behavior and finishing industries such as astronomy, geography,
medicine, mathematics, chemistry, navigation, architecture.

Arabizm are a kind of loan: word borrowed from Arabic or formed
on its model. Most occur in arabizm Persian and Turkish languages. Many
of them in languages Hindi, Urdu, Swabhili.
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Linguists say that today in English, French, Russian, German and
other languages used thousands of words associated with it roots in Arabic.
For example, 10 % of the words in Spanish switched from Arabic. Accor-
ding to researchers, along with arabizmy anglicizes halitsyzmamy Germa-
nism and occupy a significant place in the Russian language. Concerning
the number arabizm the Russian language there are some differences. TP
Gavrilov indicates the presence of Russian arabizm 193, MH Hallavi be-
lieve that their 260 of which actively operates half. Number of borrowed
Arabic words in the Russian language exceeds 450. Most arabizm became
to Russian language from Turkish language. Arabizm divided into direct
(sharia, Imam, Hadith Mosque, fatwa, Zenit, Nadir, gin) and indirect (syrup,
harem, sofa, giraffe, jasmine, store monsoon, elyksyr, Safari, coffee) came
to Russian language from English, German, French and other languages [2].

The main reason for the present distribution of such words in Wes-
tern languages is the Andalusian state (Caliphate of Cordoba), established
by Arabian settlers in what is now Spain (lasted about 700 years).

A large number of words of Arabic origin in Russian, in turn, lin-
ked to the Mongol-Tatar yoke. The Mongols have enriched many Russian
words and expressions Turkish. In addition, some Arabic words from Rus-
sian migrated into Western languages.

One of the main terms of mathematics — the word “algorithm” — the
name is a Latinized version of Islamic scholar al-Khwarizmi. At the same
time, the word “al-Jabr” work Khwarizmi name “Al-Jabr shaft muhabyalya”
entered into Western languages as “algebra”. The word “alcohol” comes
from the Arabic expression “al-kyuhyul”. The number 0 in Arabic — “Syfre”
West sounds like “zero” (zero). The word “figure” and “code” in the Rus-
sian language is one root. It should be noted that the figures of the modern
decimal number system called “Arabic numerals” in the scientific literature.
The Arabs borrowed from the Indians and gave them to the western world.
While the West used the Roman system of calculation, which was extre-
mely uncomfortable for reporting and caused concern.

The words “admiral”, “arsenal”, “shop”, “azimuth”, “almanac” have
Arabic roots. The word “admiral” is derived from the Arabic “amyrul bahr”
(in the military sense “sea holder”), “arsenal” — “darus-sen” (production
facility), “shop” — from the Arabic word “mehzen” (treasury), or same “ma
hezene” (storage location), “azimuth” — “al-samt™ (direction, attitude). The
word “almanac” came from the Arabic word “almanac”, which means “cli-
mate”. In the Middle Ages, the time of sunrise and sunset and moon in
astronomical journals so called.

The origin of one of the most important terms of the economy — the
word “tariff” — also associated with Arabic. This word is from the root Arabic
word “terif”. Tariff Muslim city, located near the Strait of Gibraltar, levied
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on ships passing through the strait toll. The tradition of drawing up customs
documents and later spread to other towns and the term “tariff” was often used.

Russian word “map” comes from the Arabic “heryte”, “chest” —
“senduh” saffron — “zaferan, gazelle (gazelle)” — “heza” “canon” (a com-
mon setup, standard and musical instrument) — Arabic “Hanun”, “bloomers” —
“shalwar kameez”. The names of these types of ships as barge, galley con-
tribute Muslims who have succeeded in navigation (“Al barydzha” — warship).

The Arabic word “fetelya” means the verb ‘twist'. The word “dzha-
ryda” in Arabic means naked Palm. Last used as a reference distance is like
a stick. Later the root of the word formed the word “yard”, indicating the
unit in English and in Russian language passed in the form of the word
“pole” (long stick). The root of the word “caliber” also has Arabic origins.
It is known that gauge indicates the diameter of the barrel firearm; Arabic
language is a sign of preparation forms metal gun barrels.

Note that most astronomical terms come from Latin to Arabic. For
example, the famous star “Aldebaran” (al-Deberan), “Altair” (al-Tair), “Be-
telgeuse” (betulen-dzhovze) and others.

All arabizm researchers distributed a large number of content “nests”:
1) flora and fauna, artichokes, eggplant, gazelle, coffee, lemon, sugar, henna,
saffron, tarragon; 2) geographic features and climatic phenomena, accident,
azimuth, monsoon, sirocco; 3) social status: admiral, vizier, sultan, halyf,
sheikh, sheriff, code, emyr; 4) the name of the clothing and the materials from
which they are made, amulet, satin, fringe, bead, lobster, macrame, myshura,
veil, shroud, veil, gown, coat, yubka; 5) scientific terminology, azimuth, algebra,
algorithm, alkaloid, alcohol, diamond, alchemy, ambergris, balm, camphor,
Sugar, talc, figure code; 6) religious lexicon: Allah, gin, imam, Islam, Quran,
mosque, minaret, mullah, mufti, hajj, shaitan, sharia; 7) food and beverages,
alcohol, eggplant, lemon, Turkish delight, sugar, syrup, paste, saffron, sherbet,
elyksyr; 8) name associated with human activities: muslim fakir; 9) the name
of the political and economic sectors: medzhlys, caliphate; 10) precious stones:
diamonds, lapis lazuli, jasper; 11) construction and parts thereof: alcove,
arsenal harem duhan, shop, madrassas; 12) literature and language almanac
code; 13) military theme: jihad, dagger; 14) the emotions and the source of their
appearance, excitement, hashish, kicks; 15) measure the mass and currencies,
packaging, tsehyn; 16) musical instruments: lute, tambourine; 17) hypocrite.

As you can see, most of the words of Arabic origin belongs to a
religious vocabulary. Most of the tokens represented ambiguous. For example,
tambourine — a “1) a large cylindrical drum sided; 2) old French folk dance;
saffron” — “1) generation plants of the family hen; 2) kind of apples”.

Tokens of Arab origin in Russian often figuratively. Thus, the word
has an extra flavor to “elusive mark, a sign of something”, Arsenal — “a
large quantity stock of something: an arsenal of knowledge”; Balsam —
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“means comfort, relief”’; gazelle — “a slender, graceful girl (usually in the
verses of the East)”; Math — “defeat, death, desperate situation”; Mecca —
“passion, admiration, like something that is of great interest”.

So arabizm were due to spread Islam, Language and socio-cultural
contacts Arabs nations Central Asia, Middle East, North Africa, Spain
Conguered them Middle. From Spain through popular and scientific Latin a
significant number arabizmiv got to Romance languages and from there
through French and German — in Slavic, Including Russian language.

Arabizm penetrated into the Russian language as through Turkish
languages primarily Tatar and Karaim.

Thus, the study of different years show promise of further study
Arabic borrowings in Russian as in terms of their formal, ie phonetic and
grammatical development, and in terms of entering the lexical system of
Russian, trends and patterns characteristic of the process.
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HETPAJULIHHI ®OPMH PEAJIBALIT
KYJbTYPHO-ICTOPUYHOI KOMIIOHEHTH
HA YPOKAX I3 IPUPOJIO3HABCTBA

Ilonosa T. M.
Kepuencuvkuii depoicagnuii mopcokutl mextono2iunuil yrieepcumen, tanapl78@gmail.com

BuokpemieHHs KyJIbTypHO-ICTOPUYHOI KOMIIOHEHTH 3MiCTy Cydac-
HO{ IPUPOTHUIO-HAYKOBOI OCBITH € HETPAAMIIIHOIO0 TUAAKTHUIHOIO MPOO-
neMoro. Taka 3BHYHICTh BUMArae MoulyK i MPakTUYHOTO 311HCHEHHs HeTpa-
IumidHEX dopM i peamnizamii, SKuM 1 MpucBsIYeHA gaHA poboTa.

AHani3 pi3HOMaHITHHX JpKepell, 0araToBIKOBHUI IMelaroriyHui ao-
CBiJT IOBOJISITH, ITIO TIPOBITHOO (DOPMOIO OpraHi3allii HaBYaHHS B IIKOJI € YPOK,
SIKHH OJTHOYAacHO € AMAAKTHYHOIO (OpMOIO oprauizarlii HaBYaJbHO-BHXOB-
HOTO TIPOIIECY B IIKOJIi, TIEIarorigHOTO MPOIECy Ha ypOIli, MPOIecy B3a€MO-
Jii Ta B3a€MO3B’ 3Ky Mi3HAHHS AIHCHOCTI BuuTeneM i yunsamu [1, c. 10-15].
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3 iHmoro 60Ky, yKkpaiHcbka “EHIMKIONE IS OCBITH BU3HAYAE, IO
¢bopMu HaBuaHHs — “...I[¢ CIIOCOOM OpraHi3aiii HaBYaHHA <...>, sIKi BiJ0-
OpakaroTh XapakTep B3a€EMOIii, B3a€MO3B’SI3KiB HOTO y9acHHKIB” [2, c. 965].

[oromxyrounce 3 AUAAKTaMH, MU BCTAaHOBIIOEMO, IO peasi3amis
KYJIbTYPHO-ICTOPHYHOT KOMIIOHEHTH 3MICTy HaBYaHHS NPUPOJHUYMX TpEJ-
METIB Ha IIKUTFHIX YPOKaX ITOB’s3aHa 3 OpMaMy OpraHi3allii:

— HaBYAJIFHO-BUXOBHOTO TIPOIIECY 3 AWCLHILTIH OCBITHBOI Taimy3i “Tlpu-
PO/IO3HABCTBO” 1 KyJIbTYpHO-ICTOPUYHOT'O CEPEIOBHINA B YMOBaX MIKiJIb-
HOTO KaDiHEeTY, II0 NOCHIIIOE CIIPSIMOBAHICTh HaBYAaHHS Ha Mepeaady KyJb-
TYpPHO-ICTOPHIHOTO TOCBiTy JFOACTBA BiJl MOKONIHHS IO TOKOJIIHHS,

— MEIarori4HOTO MPOIECY Ha YPOIli, CIIPSIMOBAHOTO HA BUKJIAJaHHS
W BHMBYEHHS SIK NPHUPOJHUYO-HAYKOBOTO 3HAHHS, TaK 1 3HaHb KYJIbTYPHO-
ICTOPUYHOT CTIPSIMOBAHOCTI;

— Mpoliecy Mi3HaHHs IIHICHOCT] YUHSIMHU 3 METOIO 3aCBOEHHS i yCBi-
JOMJICHHSI HUMU SIK TIEBHOI CUCTEMM HAayKOBHX 3HaHb, Tak 1 (hOpMyBaHHS
iXHBOTO KyJIbTYPHO-HAYKOBOTO CBITOTIISILY, HABHYOK TBOPYO-TIOIIYKOBOI
JISUTEHOCTI Ta camopeatizamii B HaBuaJdbHO-II3HaBaIbHIN JisUTBHOCTI;

— mporiecy npodeciiiHOro mi3HaHHS BUUTENEM, MO-TIEpIIe, 3 METOO
CIOCTEPEXEHHS W BUBUCHHS 1HIWBIIyalbHUX IICUXOJIOTIYHHX SKOCTEH yd-
HIB Ta, OT)Ke, BU3HAYECHHS METOJIB, CIIOcO0iB, popM Ta 3ac0o0iB HaABYAHHS U
Mi3HAHHS, aJeKBaTHUX YYHSIM Ta TYMaHICTHYHOI 1 KyJIBTYPHO-ICTOPHUYHOT
LIJIECTIPSIMOBAHOCTI PHPOTHUYO-HAYKOBOI OCBITH; MO-APYyTe, 3 METOI0 BIPO-
Ba/DKCHHS HOBITHIX AUJAKTUIHUX TEXHOJIOTIH y HaBYaJIbHO-BUXOBHHMIA ITPOIIEC;

— B3a€MOJIT Ta B3a€MO3B’ 3Ky JBOX MMi3HABAIBLHUX HPOLECIB YUHS 1
BYMTEIIS] — BiIOYBAETHCS IPH KEPYBaHHI BUMTENIEM XO/I0OM BKJIFOUECHHS YUHIB
JI0 KYJIbTYPHO-ICTOPUYHHX IIPOIIECIB Mi3HAHHS i MUCICHHS.

VY 3aranbHidl aupaktuni 1 yactkoBux aupaktukax (H. B. Bopmos-
cbka, O. 1. Byraiios, O. C. 3aiities, b. /1. Komicapos, A. H. M’srkoga, 1. C. Mart-
pycos, A. O. Pean, B. JI. Illapko Ta iH.) IpOBOIUTHCS Kiacu(iKallis THIIIB
YPOKIB 3a TIEPEBAYXKHOIO TUAAKTUIHOIO ITiJLTIO

— BUBYEHHSI HOBOTO HaBYaJbHOTO Marepiaiy;

— YJIOCKOHAJIEHHS 3HaHb 1 (JOpMyBaHHS BMiHb PO3B’3yBaTH 3a/a4i;

— YJIOCKOHAJIEHHS 3HaHb 1 (POPMYyBaHHS EKCIIEPUMEHTAILHUX YMiHb;

— y3araJibHeHHsI Ta CUCTeMaTH3allii 3HaHb;

— KOHTPOJIIO, OI[IHIOBAHHS Ta KOPUTYBaHHs 3HAHb, BMiHb 1 HABHYOK
YUHIB;

— KOMOIHOBaHUIA,

— IHTErpOBaHUH.

Ha 3acamax TpaanuiiHoi THITONOTii ypOKiB, MU PO3IIISAIAEMO allb-
TepHATHBHI dudaxkmuuni popmu peamnizanii KyJIbTypHO-iCTOPHIHOI KOMITO-
€HTH 3MICTy MPHUPOTHUIO-HAYKOBOI OCBITH.
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Ypok eusuenna nogozo mamepiany

TpaduuyiiiHi ¢popmu: BUBUCHHS HOBOI'O MaTepially Ha OCHOBI ak-
Tyaiizamii, y3araJlbHEHHsS, CUCTeMaTu3allii paHille OTpUMaHUX 3HaHb; BiJ-
TBOPEHHS MDKTEMaTHIHUX Ta MIKIIPEIMETHUX 3B S3KiB; IEMOHCTpALiS €KC-
MIEPUMEHTY 1 PO3TJISLI MPHKJIIAJIiB IPAKTUYHOTO BUKOPUCTAHHS IIPUPOJAHUYO-
HAYKOBHX 3HaHb.

HempaduuiiiHi ¢popmu: HapaTHBHA KOMIIO3HULIiSl BUMTENS PO iCTOPIO
BIIKPHUTTSA Ta HOTO BHKOPHUCTAHHSA B CYYacHIM TexHimi, mpo Oiorpadiro
BYCHOT'O-TIPUPOIO3HABL Ta HOTO BKJAJ Y PO3BUTOK HAIlOHAJBHOI, €BPO-
MIEHCHKOI 1 CBITOBOI KyIbTYPH 1 HAYKH TOIIO; BIATBOPEHHS iCTOPUYHO 3HA-
YyIIUX JAOCII/IiB; 03HAHOMIICHHS 3 KyJIbTYPHO-HAYKOBUMH MaTepiajaMu pe-
TiOHAEHOTO, HALlIOHATHHOTO, €BPOIEHCHKOTO i CBITOBOTO PiBHIB.

Ypok yoockonanenns snans
i hopmyesanns emins cknadamu i po3e’azyeamu 3a0aui

TpaduyitiHi ¢hopmu: 3aKpiIUIEHHs 3HaHb NPO NPHPOAHI SBUINA Ta
3aKOHHM 1 3aKOHOMIPHOCTI, IO iX OMHCYIOTH, PO3TJIAN MPHUKIATIB PO3B’S-
3aHHS 1 CKJIaJaHHS TUIOBUX 1 KOMOIHOBaHUX 3aj1a4; (JOPMyBaHHS BMiHb
BUKOHYBATH PO3PAaXyHKH Ta IIEPEBIPKY OANHHIL BUMiPIOBAaHHS BEIUYHH.

HempaduuyiiiHi ¢popmu: TIOKa3 Y4HSIM NPHUKIAAIB NPOSBY il BHKO-
pPHUCTaHHS 3aKOHIB INPHUPOAM B PI3HOMAHITHHX Taly3siX JIOJCHKOI Iisuib-
HOCTI; O3HAMOMJICHHS YYHIB i3 KYJBTYpPHOIO 1 JYXOBHOI CHAJIINHOIO YK-
palHCBKOTO HapoOy, NPUPOIHUMH ¥ PyKOTBOPHMMH KYJIBTYPHHMH i ITpaBo-
CIaBHUMH T1aM’SITHUKAaMH, Jie¢ BUKOPUCTOBYIOTBCS MPUPOJHI sBUIIA 1 3a-
KOHHU IIPUPOJIH, III0 BUBYAIOTHCS; BUKOPUCTAHHS KYJIbTYPHO-HayKOBOTO Ma-
Tepially HalliOHAJIBHOT, €BPOMNEiChKOT i CBITOBOT 3HAUYIIOCTI.

Ypox yoockonanenns 3uans
i hopmysanun excnepumenmanbHux ymino

TpaduuyiiiHi ¢popMu: 3aKpITUIEHHS 3HAHBb MPO MPUPOIHI SBUINA Ta
3aKOHH 1 3aKOHOMIPHOCTI, M0 X OMHCYIOTH; ()OPMYyBaHHS BMiHb BHKOHY-
BaTH PO3PaxyHKH, KPECIUTH IUIAHW Ta BUKOPUCTOBYBATH MallH, IPOBOAUTH
CIIOCTEPEKEHHS Ta BUMIPIOBAHHS, TIPAIIOBATH 3 JIAOOPATOPHUM OO0JIaTHAH-
HSIM, 30MpaTH eKCIIepUMEHTANIbHI PUCTPOI 33 CXeMaMH Ta CaMOCTIHHO CKJIa-
JIATH CXEMH.

HempaduuyiiiHi ¢popmu: BiITBOPEHHS KYJIBTYPHO-ICTOPUYHHX aHa-
yioriB (OBEpHEHHS IpWiIagaM iMeH iX aBTOpiB, pO3TIIAA icTOpii HAYKOBUX
mpwianiB 1 o0NagHAHHSA, TEXHIYHUX MPHCTPOIB 3 TOYKU 30py icTOpil po3-
BUTKY HAyKH 1 KyJbTYypH Ta IXHBOTO 3HAYEHHs Ul ChOTOJICHHS); BiJTBO-
PEHHSI ICTOPHYHO 3HAYYIIUX MPHITAIIB 1 JOCTIIIB.

Ypox yzazansnennsa ma cucmemamuszayii snans

TpaduyiliHi ¢popmu: 3aKpiTUICHHS BUBYEHOTO MaTepiaiy, y3araib-
HEHHSI, CUCTeMaTn3alii OTpUMaHKUX 3HaHb; BIIITBOPEHHS MIXKTEMAaTHYHHX Ta
MDKIPEIMETHUX 3B’ s13KiB; 0OTOBOPEHHS TBOPUYHMX 3aBIaHb 1 IPOCKTIB, BUKO-
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HaHUX YYHSIMH; CKIQJaHHSA 1 PO3B’SI3aHHA SKICHUX 1 KUIBKICHHUX 3amad;
BHKOHAHHS €KCIIEPIMEHTAIBFHUX, Ta00pAaTOPHUX Ta MPAKTHYHUX POOIT.

HempaduuyiiiHi ¢popmu: CKIIaNaHHS 1 PO3B’sI3aHHS SKICHUX Ta KiJlb-
KICHHIX 3a/1a4 32 SBHUIIAMH, III0 CIOCTEpITalich Ha eKCKypcisx abo mpu ca-
MOCTIHHOMY BHKOHAHHI 3aB/IaHb 1 JJOCIIXKEHb; 0OrOBOPEHHS TBOPYMX 3aB-
JaHb 1 MPOEKTiB, BUKOHAHUX YYHSAMH, 3 JOCIIKEHHS iCTOpii HAYKOBOTO
BIZIKpUTTS, 3 iCTOPIi HOTO BUKOPUCTaHHS, 3 YCBIIOMJICHHSIM JIaJIEKTUYHOTO
PO3BUTKY i PO3yMiHHS CyTi HAYKOBOTO BITKPHTTS; 3 AOCHIHKEHHS Oiorpadii
BYEHOT'O-TIPUPOI03HABLS, MAaHIPiBHHUKA, HOTO 0COOMCTICHUX SIKOCTEH.

Ypox konmponi, oyinioeanna ma kopuzyeanns emins

TpaduuiiiHi ¢hopmu: TeCTyBaHHS y4YHIB; BUKOHAHHS CaMOCTIHHHMX
a00 KOHTPOJBHHUX POOIT, cCaMOCTiiiHe CKJIaJaHHS 1 PO3B’s3aHHSA SKICHHUX 1
KUJIbKICHUX 3ajlad, BUKOHAHHS JIADOpaTopHUX abo MpakTHYHHUX poOiT; ca-
MOCTilfHa po0OTa 3 Mamamm.

HempaduuyiiiHi ¢popmu: CKIIaTaHHs 1 PO3B’sI3aHHS SKICHAX Ta Kijlb-
KiCHUX 3a/a4 3a SBHIIAMH, IO CIIOCTEPIralmch Ha EKCKypciax abo mpu
CaMOCTIHHOMY BUKOHaHHI 3aBJaHb i3 JIOCHI/PKEHHS 3a3HAUYEHHUX Y4HUTEJIeM
mpo6JieM; BUKOPUCTaHHS PEriOHANBHOI, HAIliIOHATHHOI, €BPOICHCHKOI 1 CBi-
TOBOT KOMIIOHEHTHU 3HaHb KYJIbTYPHO-HAYKOBOI CIIPSIMOBAHOCTI.

Komébinosanuii ypox

TpaduuiiiHi ¢popmu: 3aKpIIUICHHS 1 KOHTPOJIb BHBUYCHOI'O MarTe-
piaiy, y3araJbpbHEHHs, CHCTEMAaTH3allis OTPUMaHNUX 3HAaHb; CKIAJIaHHS 1 po3-
B’sI3aHHS AKICHUX 1 KIJIBKICHUX (pi3MYHMX 3a7ad.

HempaduuyiiiHi ¢hopmu: CKITaaHHS i PO3B’sI3aHHS SKICHUX Ta KiJb-
KICHHX 3aJlad 3 BUKOPHUCTAHHSAM PerioHalbHOI, HAIIOHAILHOT 1 CBITOBOT KOM-
TIOHEHTH 3HaHb KyJbTYPHO-HAYKOBOi CIPSIMOBAHOCTI; BiJTBOPEHHS iCTO-
PHYHO 3HAYYIIUX JOCHIJIB i KyJbTYPHO-ICTOPHYHUX aHAJIOTIB.

Inmezposanuit ypox

TpaduuiiiHi ¢popmu: BUBUCHHS HOBOI'O MaTepially Ha OCHOBI ak-
Tyaiizamii, y3araJdbHEeHHsS, CUCTeMaTu3allii paHinie OTpUMaHuX 3HaHb; BiJl-
TBOPEHHS 1 YCBIIOMIICHHS MIXKTEMaTHIHHUX Ta MDKIIPEIMETHHX 3B’ A3KiB (Oi-
HapHI ypOKH, YpOK-KOH(EPEHIIisl, YpOK-CeMiHap, YPOK-€KCKypcisi); 00roBo-
PEHHSI TBOPYMX 3aBJIaHb 1 IPOEKTiB, BAKOHAHMX YYHSIMH.

HempaduuyiiiHi ¢popmu: TIPOBEICHHS TEMATUYHUX 1 MDKIpPEIMET-
HUX EKCKYpCili; OTJISA MPEeIMETHOTO CBITY KYyJIBbTYpH: PE3YNbTaTiB JIisib-
HOCTI JIFOIMHM y MaTepianbHiil (HayKOBO-TEXHIUHI MPUCTPOI, NPHIIAIH, CIIO-
pyau, obmagHaHHS, IpeaAMeTH MOoOyTy) 1 JyXOBHIH cepax po3BHUTKY CyC-
MMUIBCTBA;, O3HAHOMIIEHHS 3 OI10TEXHOJOTIAMH, XIMIYHUMM TEXHOJOTISIMH,
TEXHOJIOTISIMM BUTOTOBJIEHHS NPEAMETIB MaTepiajbHOI i JYyXOBHOI KyJIb-
TYpH, ICTOPIEO 1 JOCBIIOM iXHHOTO BIPOBAHKCHHS B KOHKPETHOMY BHPOO-
HULTBI; BCTAHOBJICHHSI B3a€MO3B’SI3KIB PO3BUTKY TEXHIKH 3 MpoQeciiHOI0
Ta BUPOOHUYOIO KYJIBTYPOIO.
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AHati3 niTepaTypHHX JDKEpesl JOBOIHUTD, IO BEJHKA Pi3HOMAHIT-
HICTH (hopM peamizamii KyJbTypHO-ICTOPUYHOI KOMIIOHEHTH 3MICTy Ha-
BYaHHS NPUPOJHUYMX IMCIMILTIH MPHUITYCKAE NPOBEJCHHS TaKMX LIKaBHX i
4acTO HETPAIUIITHUX YPOKIB, AK: ypoku “Maremnan: 3eMHi Ta 30psHi Bif-
kpurtst” (J1.O. [Manienko), “I'eorpadiyna intepnperamist 0i0JIOTTYHUX 3HAHB
(B. ITectymko), “Exomnoriuni acrekty B mpupoxHudnx Haykax’ (A.®D. Ma-
mmeBa), “Tlpeamer ximii Ta icropis i po3Butky” (JI1.O. SkoBimmn), “Tlna-
metapHi mporecu” (O.I1. Mitpsacosa), “OcHOBHI HampsiMu cydacHoi Oio-
texHoyorii” (A.M. KoBaib); ypoku-niogopoxi “/lo cBiTY HEBiqOMHX SBHL”
(JLIL. TaBpoHCchKa), “Most momopox y Beecsit” (C.M. UepHsikoBa); ypoK-
HaykoBa ekcrienuiist “JIbompoBuxu” (3.0. [TaBuenko); ypoku-mipkyBanHs “®i-
3uKka, 310poB’s, moBkumia 1 mu” (O.K. Aramanuenko); ypox-KBK “Ilis-
nenHa Amepuka” (JI.K. 3imenok), “Uu 3naemo mu Ykpainy” (H.B. Iaii-
BOpoHCHKa), “3emist Ha miadi 1 kapTi” (I.O. I'pumenko), “I'eorpadignmii
Mapadon” (B.X. Konapuyk), “3axBoproBanns opradip nuxanas” (A.Il. Men-
muKkoBa) 1 T.4. Lle# crmcok MOXHaA HECKIHYEHHO NpoJoBXKyBaTH. KokeH
YUYHTENb IUIaHYE CBOIO HaBYaJbHY POOOTY, BUKOPHCTOBYIOUM BEIWYE3HUI
KyJIbTYPHO-ICTOPHYHMH MTOTEHIIAN 3MiCTy IPUPOJHUIO-HAYKOBOI OCBITH.

®opmu peanizailii KyJbTypHO-ICTOPUYHOT KOMIOHEHTH 3MICTY MpH-
POAHMYO-HAYKOBOI OCBITH, SIKi BUKOPHUCTOBYIOTHCS BUUTEISAMH Ha ypOKax
¢bi3uxu, actpoHoMmii, Ximii, GioJorii, reorpadii pi3HHX TUIIB y OUIBLI PO3-
mmpeHoMy (opMaTi BIACTHBI MO3aKIACHIN poOOTI — IMPOBEECHHAS MIPUPO-
HUYMX Ta MY3HUKAJIbHO-TIOCTHYHUX BEYOPIiB, CEMiHapiB, KOH(MEpEHIIiH, irop,
CTBOPCHHS MIKUIBHUX MY3€iB 1 My3eHHHX KyTOYKiB, HIATOTOBKAa 1 TpoO-
BEJICHHS CKCKYPCiif Ta €KCKYpCIHHUX 3aHATh TOIIO. Buutesi Ta METOAUCTH
Ha cTopiHKaxX >XypHamiB “@mmka B mkoie”’, “@Disnka Ta acCTpOHOMIs B
mikoui”, “Biosorist 1 Ximist B mkoui”, “T'eorpadisi Ta OCHOBH €KOHOMIKH B
mkoni”’, “PimHa mkona” Ta iHITUX BXKe 0araTo pOKIB MPOIOHYIOTH MaTe-
piayy s IpOBEACHHS Pi3HOMAaHITHUX (GOpM MO3aKiIacHOi poOOTH: Tema-
TUYHUX Be4yopiB: “@i3zuka i cBiToBa KynbTypa” (P.M. Illepbakon), “diznka i
rymop” (FO.0. Kopomnbos, M.I. Crankin), “Becena ¢izuka” (H.O. Binen-
cbka), “®Di3uka i ponpkiop pisHUX HapoxiB Ta etHociB” (M.C. Crenuoga),
“@i3uuHi fABUIIA B XyHOXHIiH Jiteparypi HapoaiB city” (B.I1. PsOukin),
“Ulenpi mapu npupoaun” (H.IT. Jliminceka), “®izuka B npupoxi” (A. A. [laBu-
nenko, €.B. Kopmak), “Momnonap 3a 3moposuii crioci6 xwuttsa” (O.I1. Cee-
PHHEHKO); MY3UWKaJIbHO-TIOeTHYHHUX Beuopi “@izuka i mipuka” (I.M. Kos-
noBcbka, A.M. Kyxra), “3 ictopii Bemmkux reorpadidaux Biakpurtis” (T.I. Pux-
k), “SInepHa eHepreTwka Ta ii exosoriuHi mpobnemu” (JI.D. M’sardeH-
koBa, B.B. M’sruenkoB), “SnepHa eneprermka B Ykpaini”’, “Haykoso-
TeXHIYHHN TIporpec i oxopoHa mpupoau”, (M.I. CamoBuii Ta iH.); yCHOTO
xypHaiy “Boga ixurts” (I'.B. 'Bo3nenpka) ta 6araro iHIIUX.

BiamosigHo 10 3ragaHoro MoJKHa JIMTH HACTYITHUX BUCHOBKIB.
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Herpaaumiiiai metoandHi GopMu HaBYaHHS IUCIHIDIIH OCBITHBOI
ramy3i “IIpupomo3HaBCTBO” y BCill iX Pi3HOMAaHITHOCTI CTBOPIOIOTH ITO3M-
TUBHY atMocgepy 3alliKaBJIeHOCTI y4YHIB y BUBYEHHI AWCIMIUIIH TiJ 4ac
B3a€MOIii Ta CIIBIpAIli BUUTEIS Ta IIKOJAPIB.

JlnpakTiyHa HeTpa ML HHICTh peatizanil KylIbTypHO-ICTOPUYHOT KOM-
HOHEHTH 3MICTy IPHPOIHHYO-HAYKOBOI OCBITH HPHUITYCKAaE BHKOPUCTAHHSI
BYMTENIeM 0aratoi KyJbTypHO-HAyKOBOI CIaJIIIMHHM DErioHanbHOi, Hallio-
HAIIbHO{, €BPOMEHCHKOI Ta CBITOBOI MaTepiajibHOI i TyXOBHOI KyJIbTYpH, IO
e(eKTUBHO BIUIMBAaE Ha (POpMYBaHHS HAYKOBHMX 3HaHb 1 KyJbTYpHO-Hay-
KOBOTO CBITOTJISIAY Ta CBITOCIPUHHATTS yUHIB.

Jliteparypa

1. bespyxosa B. C. Bce 0 coBpeMEHHOM ypoKe B IIKOJIE: TPOOIEMBI
u pemenus / B.C. be3pykosa. — Mocksa : CeHts160ps, 2004. — 160 c.

2. Eanmknonenis oceitn / AIIH Ykpaianm ; ron. pen. B. I'. Kpe-
MeHb. — KuiB : FOpinkowm [atep, 2008. — 1040 c.

HNEJATOI'TYHE HACTABHHULTBO
. SAK METOJI ONTUMIBALIT
MMPO®ECIMHOI'O CTAHOBJIEHHS MOJIOAUX YUYUTEJIIB

3embuyvra M. B.
Xmenvruywruil Hayionanvhuil ynisepcumem, zembitska@i.ua

[epexin Bix HaABUaHHS JO MPAKTHKH Y OyIb-sIKiit mpodecii cympo-
BOJDKY€EThCS EBHUMH TpyaHOIamMu. OJIHAK JIJIs BUMTENIB-MOYATKIBIIB 1Iel
MpoIleC YCKJIAIHIOETRCS 1X 130JIbOBAHICTIO y BIIACHOMY KJaci Ta BimipBa-
HicTIO mpodeciiiHOi MiATOTOBKM BYMTEINIB BiJi BUMOI' Ta peajid cydacHOI
mrkoar. OKpiM BiZICYTHOCTI KOJIETiaIbHOT IICHXOJIOTIYHOT MiATPUMKH, TTPO0-
JIEMH aJanTamii MOJOAWX YYHTENIB CIPHYMHEHI ¥ HEOOXIIHICTIO TOEN-
HYBaTH BEJNUKY KUTBKICTh MpodecifHnX (QYHKIIH, 30KpeMa mpoTAroM mep-
I0TO POKY POOOTH y MIKOJI MOIOAL (paxiBIli 3000B’s13aHI HE JIMIIIE YCITIITHO
IUTAaHYBATH 1 TIPOBOAMTH 3aHATTS HA PiBHI 3 JOCBIAUYEHIMH BUHTEISIMH, aie
I BUKOHYBAaTH BUXOBHY # oprasizauiiiny poOoty Tomo. TpynHomm, o
BHHHKAIOTH TIPOTATOM TaK 3BAHOTO “IEpioLy BXOKEHHs 10 mpodecii” (in-
duction period), y moeaHaHHI 3 BiUyTTSIM BJacHOI 130Jbp0BaHOCTI i 0e3-
CHJUIS, BUMAararoTh MOPajbHOI 1 MpodeciitHOi MiaATpUMKH 3 OOKY ITOCBij-
YEHOro IeJarora, 3JaTHOr0 HaJaBaTH IOCTiIHHY KBasli(ikoBaHy JOHNOMOTY
MPOTATOM MOYATKOBOTO €Tary Hpo(eciifHOro CTaHOBIEHHS MOJOIWX Y4H-
TeniB. HacTaBHUITBO SK e(PCKTHUBHUN MEXaHI3M MiITPUMKH aJanTarii i

125


mailto:zembitska@i.ua

PROCEEDINGS OF X!l INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL
po¢eCiifHOTO PO3BUTKY BUMTEINIB-TIOYATKIBIIB MPOJOBXKYE 3000YyBaTH IIO-
MyJSIPHICTh y PO3BHHEHUX KpaiHax cBity, 30kpema CIHA. Oxpim Hamaro-
JOKCHHS TPOJYKTHBHHUX CTOCYHKIB MK YUYHUTEIIEM-HACTABHHKOM 1 BUHTE-
JIeM-TIOYaTKiBIeM, el IMepexiqHnil eTar BUMarae CHCTEMHOI MiATPIMKH Ha
ycix piBHAX. SIK CTBEpIKYIOTH aMmepukaHchki pocmiguuku (JI. Jlapmidr-
I'ammonn, C. bpennan, B. Tems, P. Po6eptc, C. Tpy0oBir Ta iH.), mIKiTbHE
cepeIoBUIlle MOBUHHE CIPUATH e(PEeKTUBHIN colfiani3aiii BYUUTEIIB 3a JOMO-

MOTOIO Pi3HUX MiIXOMIB i METOAIB, 30KpeMa 3a JOIIOMOTOI0 HACTAaBHHUIITBA.

BinbmiicTe focinikeHb, MPUCBSTYEHUX MPOOJIeMi HaCTaBHUIITBA, 30-
cepelDkeHl Ha MO3WTHMBHOMY BIUIMBI HACTaBHMITBA Ha €(EKTHBHICTH PO-
6ot Monozoro BuuTens. OmHak, sk 3a3Ha4aroTh B. Pecra, JI. Xyminr,
C. Baiitr i JI. Mauex, T. [lesin, [Ix. Xonosel, ¢acuiitatopy nporpaM Ha-
CTaBHUIITBA 1 JIOCTITHUKYA BU3HAIOTH T€, 10 HACTABHUKH TAKOX BHJIYYalOTh
U1 cebe YnMalto KOPUCHOTO i Yac poOOTH 3 MOJIoAuMH BunTesaMu. [1o-
3UTUBHUH BIUIMB HACTABHUIITBA Ha MpPOQECiHHUI PO3BHTOK BUUTEISI-HA-
CTaBHUKA OOIPYHTOBAHO Y JOCIHIPKEHHSIX HU3KH aMEPHKAHCHKHX HAayKOB-
uiB (M. Boro, Ix. 'mo6epman, M. dawmi, JI. 3axapi, E. Exmep, Jx. Kiuepi,
K. Kpem, C. Maspomoymnoy, C. Mepdi, M. Hikonapaizi, K. Coyza, J[x. Xom-
noseit). [IpoBeneHi HUMK €KCIIEpUMEHTAIbHI JOCIIPKEHHS MICTATh OLIHKY
BUHUTEISIMU-HACTABHUKAMH PE3yJIbTaTiB IPOTpaM HACTABHHITBA. 30KpEMa,
JOCBITUEH] MEeNaroru BH3HAIOTH, IO Y TpoIeci poOOTH 3 MOJOIUMH BYH-
TEJIIMU BOHH TOTJIMOWIIM CBOI 3HAHHS Y Tajly3i OCBITHIX TEXHOJIOTIH Ta
IHHOBAIIi}f, a TAKOX BJOCKOHAIMIA BiacHy npodeciiiHy MaicTepHICTh. 3
OTJISITy Ha IIe, MOXKHA CTBEPKYBAaTH, 10 e(peKTUBHE HACTABHHUIITBO € JBO-
CTOPOHHIM IPOLIECOM, PE3YJIbTATOM SIKOTO € B3a€MHE HABYaHHS JIBOX KOJIET.
[ligTBepKeHHS I1i€l TyMKHU 3HaxoauMo 1 y mociimkerusx 1. Boymen [1],
sika BOadae y CIiBIpali HACTaBHUKA 1 MiJOIMIYHOTO B3a€EMHY BUTONY, IO
moJsirae y mpodeciiiHoMy 3pOCTaHHI 1 PO3BHTKY IeAaroriqHoi peduiekcii.
JI. Jano3 i [2] H. CriBenc [3] po3rismaroTh peduiekcito y HACTaBHHIITBI 5K
MOXKJIMBICTh OHOBJIEHHS 1 pereHeparii, o HeoOXiIHI IS BCIX JIOPOCIUX.
[IparHeHHs 10 TEHEPATUBHOCTI Ma€ BaXKIIMBE 3HAYCHHS VTS TOJOJAHHS 3a-
TPO3HU cTarHaiii y 3piiomy Bimi. HaCTaBHUIITBO CTIOHYKA€ BUUTEIIB O KPH-
TUYHOTO OI[IHFOBaHHS CBO€i Mpo(eCiitHOT MisUTPHOCTI, YCBiTOMJICHHS BJac-
HUX TIOMHUJIOK 1 TOCSTHEHB.

[HImMiA BeKTOp OLIHIOBaHHS — BU3HAYCHHS PiBHSA IpodeciifHoi KoM-
MIETEHTHOCTI MOJIOZOTO BYMTENS Ta HOTO TOTOBHOCTI /IO ITEAroridHOi JIisiiIb-
HOCTI, IO 3MIHCHIOETHCS HACTAaBHUKOM HA OCHOBI CIIOCTEPEXEHb, aHKe-
TyBaHb, Oecin Tomo. OmiHtoBaHHS MPOGECiiHOT TisSUTEHOCTI MOJIONUX YIHUTE-
JiB K (haKTOp BIUIUBY Ha IX aTECTAIII0 € CYMEPEUWIMBUM ITUTAHHAM, aJlKe,
Ha nymKy HaykoBUiB (JI. [apminr-I'ammonn, JI. Japninr-I'ammongn, JI. [a-
JI03 Ta iH.), JIOTIOMOTA 1 OIIIHIOBAaHHS € HECYMICHHMH, a OTXE, HE MOXYTb
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OyTH KOMIIOHCHTaMH IPOTpaMy HacTaBHULTBA. OIiHIOBaHHA HEPIAKO MPH-
3BOJIUTH J10 popMaltizalii nporecy HaCTaBHUIITBA, MEPEIIKOKAE MO0y I0BI
JOBIPIMBUX CTOCYHKIB MiXX HACTaBHHKOM 1 MOJIOJMM yYHUTEJEM Ta CyIIe-
PEUYNTh IPUHLUITY TAPTHEPCTBA. XUOHICTh BUKOPUCTAHHS NIPOTPaM HACTaB-
HUITBA SIK MEXaHI3MY OLIIHIOBaHHS BUMTEJIB-IIOYATKIBIIB CTana 00’ €KTOM
mMcKycii y Hu3Li pocrimkens 3apy6ixuaux Haykoswi (T. Makkau, JI. Mo-
xaHHecceH M. XanceH, [Ix. baten Ta iH.). BomHowyac koopanHatopu 0Oara-
THOX TPOrpaM HACTABHHMLTBA BH3HAIOTH, IIO OLHIOBAHHS HaJa€ HAcTaB-
HUKOBI iH(OpMaLliIo PO piBEHb aKTUBHOCTI, BMOTHBOBAHOCTI 1 caTuchakiii
MiZOMIYHOTO, @ TAKOX PO MOMIIMBI TOMUJIKH, JOIYIIEHI y Tporeci podotu
3 MOJIO/IUM YUYHTEIIEM.

AHaJi3 CTaTUCTHYHHUX JAHHWX 1 MEJArorivyHol JiTepaTypu 3 mpoo-
JIeMHU JOCIIKCHHS A€ MiJICTaBU BBAKATH, 110 HACTABHUIITBO € CBOJIIOLIIH-
HHUM, HENEpepBHUM IPOLECOM, 3[aTHUM 3aI0BOJIbHUTH HU3KY Kap €pHHX
noTped MeJarorivyHux NpaniBHUKIB. HacTaBHUITBO CIipusie pO3BUTKY y BUH-
TENIB JiIEPCHKUX SKOCTEH, 3aBISIKH OJEpKaHHIO TpodeciiHoi i iHCTHTY-
miftHO1 iH(pOpMaii, mATPUMKH, TIOKPOBUTEIBCTBA, CTUMYIIOBAHHS, MTOpa,
JIOIIOMOT'H, 3BOPOTHOTO 3B’SI3KY 1 CIIPSIMYBaHHS J10 JOCSITHEHHSI Llel. Yun-
TeJli, 3ay4eHi O IporpaM HAacTaBHUITBA, JEMOHCTPYIOTh NPOTATOM IIO-
JANBIIAX eTalliB IMEAAaroriYHOl Kap’e€pH CTIMKY NO3UTHUBHY AWHAMIKY HE
nuiie npodeciiiHoro, ane # 0COOMCTICHOIO PO3BUTKY, IO OXOILIIOE 3aJ10-
BOJICHHSI TIcHXocomianbHuX motped [4, c. 181]. Emmipuuni mani migreep-
JUKYIOTB Te, IO MiATPUMKA MOJIOJUX YYUTEIIB 3a1mo0irae IIMHHOCTI meaa-
TOTIYHUX KaJpiB, a TAKOX MigBHILYE €()EeKTHBHICTh X POOOTH i 3arajbHy
yCHinmHicTh yuHiB [3, ¢. 9].

OTxe, K IHTEPAaKTHBHA CHCTEMA, MPOIEC HACTABHHUIITBA IPHHO-
CUTh KOPUCTh BCIM MOr0 y4aCHHUKaM: HACTaBHHKY, MiAOMIYHOMY 1 IIKIJTbHIN
cucrteMi. HacTaBHUKHM OTPHMYIOTH 33J0BOJICHHS BiJl MOKJIMBOCTI TIepeaaTH
BJIACHI 3HAHHS Ta HABWYKH, HAKOITMUYEHI BIPOJOBX TPHBAJIOTO TIEPiojy Iie-
JIATOT14HOI MisSTTFHOCTI. Bijbllly YaCTHHY IIMX 3HaHb HEMOJXKJIMBO OJEPIKATH
3 mporpaM miaroroBku BunteniB y BH3. [Tigzoniunuii oTpuMye KOPHCTH Bix
HACTABHUIITBA BHACIIJIOK IIBUAKOI aCHMUIAMII Y IMIKITFHOMY CEpEIOBHIII;
(dopMyBaHHS TpodeciiHOl KOMIIETEHTHOCTI; PO3YMiHHS Mpodecii BUUTENS
SK TaKoi, o MOTpedye HaBUaAHHS MPOJOBXK JKUTTS 1 HEMEPEPBHOTO mpode-
ciitHoro po3BuTKy. BostHOUac criBnparist 3 yUUTeNsIMUA-TIOYaTKIBISIMA CIIPHUSIE
ITi/IBUIIEHHIO TPO(eCiHHOT KOMIETEHTHOCTI CAMUX HAaCTaBHUKIB, PO3BUTKY
negaroriynoi pedrekcii, mpodeciiHoMy OHOBJICHHIO W caMoOakTyami3allii.
3aydeHHs] JOCBIIYEHUX yYHUTEINIB JJO NPOrpaM HACTABHUIITBA 1 HaJaHHS iM
MOXKJIMBOCTI II€pe/IaTH CBill J10CBiJ] HACTYITHOMY ITOKOJIIHHIO CIIPUSIE JIOBrO-
TpUBAJIOMY TPOQECIiHHOMY iHTEpeCy BUHTENIB 1 CTBOPIOE CEPEIOBHIIIE,
CIIPUSITINBE JJIs TPO(eCciHHOTO 3pOCTaHHS.
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THEORETICAL APPROACHES
TO THE CONCEPT OF MULTICULTURAL COMPETENCE

Kostenko D.
Interregional Academy of Personnel Management, kostenkodmytro5@gmail.com

Multicultural education is a relatively new area of the pedagogical
knowledge, but more and more scientists devote their research on the prob-
lems of multiculturalism. Sufficient theoretical material is currently accu-
mulated in order to consider systematically this aspect of pedagogical
science. Today, the multicultural direction in education is the most relevant
and in a great demand. This is due to processes of formation and deve-
lopment of a civil democratic society in Ukraine and incompatible with
chauvinism, racism, ethical selfishness and at the same time open to other
countries, people and culture. Multicultural aspects of higher education are
reflected in the newest humanistic pedagogical concepts developed by
representatives of national didactics in the context of democratization of
Ukrainian society.

Bearing in mind that multiculturalism is a phenomenon of socio-
cultural and pedagogical sphere it is important to identify the origin of its
development within the framework of modern scientific knowledge. In
order to examine in more detail the essence and content of this concepts, we
need to turn to such an all-inclusive concept as culture. Disclosure of the
nature of the relationship between education and culture, their impact on the
development and formation of personality devoted a lot of research, Carried
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out by Ukrainian and foreign scientists. Philosophical understanding of
formation of a multicultural educational space and understanding of the
foundations and problems of intercultural interaction are the sphere of
scientific investigation of such researchers as A. Toynbee, N. A. Danilev-
skyi, V. I. Slobodchikov, A. N. Dzhurinskyi E. F. Tarasov, A. P. Markov,
E. I. Passov, L. P. Buieva and others.

The concept of culture is so broad and meaningful that practically
every researcher from different fields of science can find out in it its own
special meaning. According to M. Agar, culture is a “conceptual monster”,
basic, fundamental and exclusive, important phenomenon that no one can
understand [1, p. 17]. There are a lot of definitions of this concept, but none
of them is understood by the scientific community as the only true one,
exhaustive and unambiguous. This is due to the very nature of the given
concept, its complex character, and involvement with many Fields of science.
In the framework of this study, we do not aim to analyze the whole theo-
retical layer associated with the interpretation of the phenomenon of culture;
however for revealing the theoretical foundations of multicultural training
for students it is necessary to address the main approaches to the definition
of this concept. First of all, we will be interested in the way of development
of foreign culture through the study of a foreign language, because this is
the main tool in the process of obtaining education by foreign students in
the Ukrainian university.

Among the basic approaches to understanding and defining culture
the most important for the essence of our study are the social, cognitive and
semiotic approaches [1, p. 22]. The essence of the social approach (Vere-
shchahin, Kostomarov, Winter, Bodenko, Krivchenko, Morozova) is in this
understanding of the phenomenon of culture, in which this phenomenon is
separated from nature, from biological and physiological, does not confine
itself to an individual, but characterizes a group of people connected with
communication. In the spotlight of the social approach is the fact that people are
not born with a certain culture, but acquire it in the course of communi-
cation, based on Social activities. One of the most important components of
this activity is a speech activity, during which the individual acquired lan-
guage, which is a component of culture, and through its access to its other
components.

Cognitive approach (V. Hudynaf, A. Wallace and their supporters)
considers culture as knowledge and cognition. This phenomenon can be
understood, therefore, in terms of knowledge of the world, that is, terms of
thinking realities, structures and processes. So, for example, knowledge of
culture is treated similarly to the knowledge of the language, and it should
be done in search of “cultural grammars” — the rules that describe and ex-
plain the interaction of cultural components. Semiotic approach is (K. Levi-
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Strauss, K. Pribram, K. Hirtz and his school). Understanding of culture in
this approach is based on view of it as a system of signs representing the
world, which then can be used as a means of communication. Within the
framework of this concept, all manifestations and products of culture, in-
cluding material, are acts of communication, because they have meaning
and are created with the purpose of its transfer. When people are involved in
the same activity, they not only reproduce reflected by their own consciou-
sness, world outlook, but also create it. The listed approaches to under-
standing the phenomenon of culture are interesting because they provide
opportunities for understanding the interaction in communicative space of
representatives of different cultures, speakers of different languages and
consequently pictures of the world.

A great interest for understanding the role of multicultural educa-
tion in the formation of personality is represented by the ideas of P.F. Kap-
tieriev on the relationship of national and universal in pedagogy. To features
of pedagogical process, conditioned by national values, P.F. Kaptieriev at-
tributed language, religion and life. He called for the development of chil-
dren sense of belonging to the whole of mankind: “how much it is possible
to reduce in schools, the idea that the native people is the only bearer of the
true culture, while the other nations must be given official information” [2;
p. 421]. Cultural and historical theory of development of behavior and
psyche by Vygotskyi gives a lot to understand the idea of multiculturalism.
According to this theory, the sources and determinants of mental deve-
lopment lie in the historically developing culture. Considering the develop-
ment of the psyche as mediated process, the scientist believed that the
mediation is appropriation (mastering) of cultural and historical experience,
and that any function in cultural development of the individual appears on
the scene twice, in two plans, First in the social, then psychological, in the
beginning between people — as the category of interpsychic, then within the
individual — as a category of intrapsychic. The transition from the outside
into the interior transforms the process itself, changes its structure and
functions. Behind all higher functions, their Relations genetically are social
relations, real relationships [3, p. 145].

Having examined the research of scientists devoted to problems of
multiculturalism, we come to the conclusion that in modern humanities there
are two main approaches to understanding this problem. The first is based
on the idea of the dialogue essence of culture; therefore, it is indicated as an
interactive one. The essence of the dialog approach is the treatment of mul-
ticultural education as a way of involving students in planetary consciou-
sness, allowing successfully and productively interacting.

There is no single approach to the definition of the concept of
multicultural competence. As well as multicultural education, this concept
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has synonyms in the scientific literature. Among them: intercultural com-
petence (Bystray E.B.); culture of interethnic communication (Konovalova R.A.);
intercultural communicative competence (Pluzhnik I.L.); linguistic and so-
ciocultural competence (Shikhanyan N.B.); transcultural communicative
skills (Konovalova R.A.), etc. The diversity of opinions and approaches to
the definition of this concept extends to its filling. So, in the description of
the elements, constituting the construct of multicultural competence, scien-
tists hold different points of view. We think it advisable to consider the
main ones. Most foreign researchers extrapolate the problem of the essence
of multicultural competence in the plane of communication. Representatives
of various cultures engaged in economics, business, Trade, as well as va-
rious industrial activities. For example, B. Ruben, an American scientist,
uses in his works the term “intercultural communicative competence”, the-
reby making emphasis on the importance of communicative abilities of in-
dividuals entering into intercultural interaction [4, p. 15]. American resear-
chers A. Todd and M. Lanigan represent intercultural competence as the
sum of knowledge, abilities and motivation of communication partners,
emphasizing the interactive dimension of this competence. Another Western
scientist, P. Pedersen, leans toward a larger significance of the psycholo-
gical aspect, highlighting the abilities of participant’s communication to
perceive each other [4, p. 17].

Considering the problem of defining the structure of a multicultural
competence of domestic scientists, it should be noted that different resear-
chers as part of its elements called knowledge, abilities, skills, abilities,
motives, values, beliefs, experience, personal quality, etc. Moreover, some
focus on importance as integral, personal quality of a person, others - on
description of components of its activities, which allow him to cope suc-
cessfully with the solution of problems.
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Beginning of XXI of century is a period of active development and
updating of socio-economic, social and political spheres of life, making and
introduction of new technologies. Strategic reaction expect in the hotel
industry. The most common is for the hotel industry to emphasize service as
its distinctive feature. A modern labour market requires preparation of new
generation ready to realization of innovative activity. The innovativeness is
a sign of modern society, objective reality that needs to be realized and
accept. Having regard to development of hotel-restaurant business in recent
year extraordinarily important is quality preparation of future specialists of
this industry. Leading role in preparation of specialists capable satisfying a
modern labour market is required to the pedagogical workers. It envisages
development of new methodical materials, willingness of teachers to carry
out this innovative activity. A study of questions of introduction of inno-
vations during preparation of future specialists of hotel-restaurant business
is actual and perspective in light modernisations of the system of national
community. In the article and reveals importance and the role of innovation
focus of future specialists of hotel and restaurant business in the modern
professional education system. Vocational education helps prepare people
for work develops their skills while at work and changes what they are
doing so that they can work in new or different occupations. Across the
world in recent years, HEI has been expected to meet the demands of the
rapidly changing global environment. This means that we have to find
different ways to support the vocational learning of people already in the
workplace, as well as those who are about to join it [1, c. 6]. The highly
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competitive environment in which businesses operate today requires a
skillful workforce in every organisation in order to remain a successful
player in the competitive game of the industry [3]. One of the most a unique
platform is country Ukraine, where the hospitality industry and tourism

industry have been rapidly increasing during the last decades.

Even if training is so important in the hotel industry, we are seeing
number of non-trained employees hired in many hospitality organisations.
The world is changing rapidly in everyday life and in order to be able to
catch up the paces, we have to make the best use of the future personnel’s of
the abilities became of tremendous significance in the businesses. Future
specialist in hotel business should know: your customers' needs and what
they think of you professionalism. You may be able to develop mutually
beneficial knowledge sharing relationships with customers by talking to
them about their future requirements, and discussing how you might be able
to develop your own products or services to ensure that you meet their
needs; market knowledge: watch developments in your sector; how are your
competitors performing; knowledge of the business environment, can be
affected by numerous outside and Internal factors: developments in politics,
the economy, technology, society and the environment could all affect your
business' development, so you need to keep yourself informed; knowledge
of the on changes in the business and professional world: their publications,
academic publications, government publications, reports from research
bodies, trade and technical magazines, trade exhibitions and conferences —
these can provide an easy way of finding out what your competitors are
doing and to see the latest innovations in your sector. Product research and
services in hotel business: scientific and technical research and development
can be vital sources of knowledge that can help in the hotel business create
innovative new products — retaining your competitive edge. Therefore, it
should be able to deal with the effects of the changing business world,
which means that people who work in the hospitality industry have to be
aware of the implications of globalization, technology changes, workforce
diversity, changing skill requirements, the contingent workforce. Because
when either one aspect of above changes in the working process, it could
change the whole business operation, therefore, it importance of training in
the hospitality industry. Innovative development of educational technolo-
gies increases competiti of the future specialist hotel of industry in modern
severe conditions. Invasion of education helps future hotel professionals to
develop the knowledge, skills and skills that are often of considered ne-
cessary in the job market. Novel innovations include identifying problems,
identifying ways to overcome them, and complying with the chosen course
of action in the hotel business. Thus, the work of future specialists helps to
close the gap between the competences of specialists and the needs of the
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labor market. It is necessary to pay attention to the main trends of deve-
lopment of science and equipment, a novelty and in the market of services.
Bachelor graduated in hospitality management and having chosen a career
in the same field, various elements influencing the hospitality industry have
been always amazed me. Appearance of digital educational resources (DER)
as constituents of informatisation of education provides availability of know-
ledge, developing of intellectual and creative abilities of pupils on the basis
of individualization in studies, intensification of educational process etc [2,
c. 77]. My report attempted to capture innovative ways that HEI practi-
tioners practice their profession in response to the changing face of voca-
tional learning in the hospitality industry. The literature (what there was) and
web search identified four dominant trends in current teaching and learning
practice, each reflecting the current international imperative for highly
skilled and highly motivated expert workforces with the inherent capacity to
meet the challenges of global competition, an ageing population and evol-
ving technology. The examples that comprise the innovative practices des-
cribed Yv. Hillier in report fall into four categories: closer engagement in
work-based learning; new technology facilitating learning; networks, cen-
ters of excellence and resource banks; and networks in professional practice
[1, c. 7]. New technology facilitating learning If there is one factor which
has fostered in nova tion in new teaching and learning practices more than
any other, it is technological development. Globally, the use innovative
learning environments: of eLearning through virtual learning environments
(VLEs), multimedia hardware and software, and through social networking
has helped people learn at times previously impossible. Virtual learning
environments provide opportunities for future specialists of the hotel bu-
siness to download resources, follow links to websites, discuss their work
and ideas through discussion boards, add to their ideas through wikis, and
socialise through chat rooms and blogs, between practitioners, through to
large, international networks. Some networks focus on subject specialist
content and share resources online. Others provide opportunities for prac-
titioners to meet and discuss their work. The changing workplace environ-
ment of future specialists of the hotel business offers many opportunities for
innovative teaching but the problem is keeping abreast of all of these
exciting initiatives. Furthermore, the rapid technological advances are plac-
ing demands on HEI teachers, and resources need to be made available to
help HEI practitioners benefit from these advances. Technologies increase
the potential to support learners and educators, and can help remove the
barriers of time and distance. New information and communications techno-
logies (ICTs) do not replace all previous ones, however, appropriate techno-
logies can provide additional possibilities for learner support, interactivity,
and access to education. Innovative of teaching performance has become an
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increasing worldwide issue. The most likely scenario for HEI is that trainers
will need to prove the quality of their teaching more frequently. This also
has implications, including the need to increase teacher of training capacity.
The status and position of HEI practitioners varies across countries and is
reflected in the level of qualifications of future specialists of the hotel
business. The challenges of keeping up to date and also gaining the appro-
priate qualifications to enable practice suggest the need for innovative
networks for practitioners which focus on their practice and on their lear-
ning needs during your of life of professional. The aim of this paper of
innovative environments earning of Wednesday of future makers and prac-
titioners specialists in the hotel businesses Ukraine vocational education and
training sector of recent and innovative developments in and initiatives in
the hotel in those countries whose HEI systems most align with that.
Vocational education and training help prepare future hotel professionals,
develop what they do at work, and change what they do so that they can
work in new and different environments. Across the world in recent years,
HEI expected has been to meet the demands of the fast — changing global
environment. This means that we have to find new and different ways to
support the vocational learning of people already in the workplace, as well
as those who are about to join it. Nowadays the status of IT-software of HEI
system in Ukraine does not meet the requirements of Information Society,
which seeks to integrate into the European and world community.. We can
conclude that the necessity presence of a scientifically based model of the
educational process of allows predicting its development. This is parti-
cularly important for technology of formation of readiness of future spe-

cialists of hotel and restaurant business for efficient professional work.
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B IPO®ECIMHO-TEXHIYHUX HABUAJIbHUX 3AKJIAJIAX
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[TutaHHs BIPOBa/KEHHS AMCTAHIIHHOTO NMpOoQeciiHOro HaBYaHHS
CBOTO/IHI aKTHMBHO BHBYAETHCS BCIMa JIaHKaMH NpodeciiiHO-TeXHIYHOT oc-
BiTH. JloTenep B HOPMaTHBHO-IIPAaBOBUX JIOKYMEHTaX Ta HayKOBiil JiTepa-
Typi JUCTaHIlIHE HABYAHHS PO3MIAAAETHCS SK “IHAMBITyaTi30BaHUI TPO-
1eC HaOyTTsS 3HAHb, yMiHb, HABUYOK 1 CIIOCOOIB Mi3HABAJIBHOI JisUTBHOCTI
JIIOIMHM, SIKUH BiIOyBa€ThCSI B OCHOBHOMY 3a OIOCEPEIKOBAHOI B3a€MOJIT
BIZTAJICHUX OAMH Bifl OJHOTO YYaCHWKIB HAaBYAJIBHOTO IPOLECY y CIIemia-
J30BaHOMY CEpENOBHINI, SKe (YHKIIOHYye Ha 0a3i CyJacHHX IICHXOIIOTO-
MeJarorivHux Ta iHpopMalifHo-KoMyHiKamiiHux TexHomorii” [1]. Tlig auc-
TaHIIHUM TpodeciiHIM HaBUaHHSIM OyAeMoO po3ymiTu mporec (opmy-
BaHHS MPOdeciiiHOi KOMIIETEHTHOCTI, HEOOXIHOI i1 BUKOHAHHS MEBHOT
poboTu Yu Tpymu podiT, IO MOXKe 3AiHCHIOBATUCS Yy mpodeciiiHo-Tex-
HIYHUX HaBYAJIBHHUX 3aKjiafax (LUIIXOM IHIMBIIyalbHOTO YH KYPCOBOTO
HaBYaHHS Ha BUPOOHMLTBI, y cdepi mociyr), sikhil BiIOyBaeThCs 3a OIO-
cepeIkOBaHOI B3a€MOJIIT BiIZIAJICHUX OJIMH Bijl OJHOTO YYaCHHKIB HaBYAJIb-
HOTO TPOIECY y CIEeHiali30BaHOMY CEpeOBHIii, 1m0 (YHKIIOHYE Ha Oasi
Cy4YaCHHX IICHXOJIOTO-TIEIarOT19HIX Ta iHPOPMALIHHIX TEXHOJIOTIH.

Jns 3’sicyBaHHS CTaHy OpTaHi3alliifHO-TIearoriqHoro 3a0e3medeHHs]
JQUCTAHIIIHHOTO TpOo(eciifHOr0 HaBYaHHA HaMH OyJIO TPOBEACHO OIHTY-
BaHHS TeNaroriB mpodeciiiHO-TeXHIYHUX HAaBYAIbHHUX 3aKIaliB, V SKOMY
B3sut ydacth Maibke 3500 pecronnmeHriB. HaliakTuBHimmMu Oynu rmexa-
roru M. Kuepa (454 ocobwn), JIeBiBCHKOT (395 0ci0), Cymcrkoi (386 ocid),
JIyrancwkoi (323 ocobm), Uepkacwrkoi (298 oci6) ta Omecvkoi (266 ocib)
obmacreit (puc. 1). 3a npodinamu npodeciiiHo-TeXHIYHINX HaBYAIBHUX 3a-
KJaiB, Haitmupmie Oynu npeacrasieri [ITH3, ski rotyroTs daxisimis Oymi-
BenbHOI raimysi — 1408 menaroris; [ITH3, siki roTytoTh (paxiBiiB ramsysi Top-
riBii Ta rpomMajacekoro xap4ayBaHHs — 1285 memaroris; IITH3 tpancmopt-
Horo npodimo — 1044 nenaroris; [ITH3, sixi roTyoTh (axiBiiB ciTbChKO-
rocnojapcekoro Hanpsimy — 1040 nenaroriB tomo. ITonoBruHa 3aKkiaiB, sSKi
B3SJIM y4YacTh B aHKETYBaHHI, MaloTh JBa 1 Oijbmie mpodimiB. 3a THIIOM
MiZArOTOBKH, MEpeBaXkaia KiUIBKICTh MEIAroriB, sKi BUKIAAIOTh MPEIMETH
npodeciitno-npaktrynoi minrorosku (38,4 %), nam — npodeciiiHo-Teope-
tuuHoi — (26,2 %), cycminbHo-rymanitapuoi — (16,7 %), npupoaanydo-maTte-
marraHoi — (12,2 %), saranmsHoTexHiuHOT — (3,4 %) Ta (Bi3udHOT MiATOTOBKH —
(3,1 %).

136


http://mbox2.i.ua/compose/1895143072/?cto=vsbRqbSrYXzD16bGjcyTQozOip%2BEvGGzh8F%2BwrbKjw%3D%3D

PROCEEDINGS OF XIl INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

454 (13.2%)
— I 4

Puc. 1. Po3noain yyacHUKiB aHKeTyBaHHS 32 00J1aCTIMH

B onutyBaHHI B3sUIM y4acTh IEAAroriyHi MpariBHUKH, SKi MalOTh
pi3Hi kBamidikauiiini kateropii (HaiOinpme Buoi — 24,7 %), nenaroriuui
3BaHHs (HaiOiLIbIIe Oe3 3BanHs (57,9 %) Ta cTaxk MemarorivyHol MisIBHOCTI
(Haitbinpia kinbKicTs — noHan 20 pokis (34,5 %), M0 TakoX MiATBEPIKYE
PETPE3CHTATUBHICTh BUOIPKU MOCTIKCHHS. 3a MiJCYMKaMH MPOBEICHOTO
ONUTYBaHHS HaMU OyJI0 BUsIBIICHO, 1o Jmiie 6,6 % nenaroris npogeciitHo-
TEXHIYHMX HAaBYAJIbHUX 3aKJIAAIB CHCTEMAaTHIHO BHUKOPHCTOBYIOTH JAWCTaH-
[iffHe HaBYAaHHS YU WOTO €JIEMEHTH B CBOil memaroridHii mpakrtumi. Llle
28,8 % ycix pecrnoHICHTIB Ma€ TO3UTHUBHHMA ITOCBiJl BUKOPUCTAHHS IHC-
TaHI[IiHOTO HaBYaHHS a00 MOro eleMeHTiB, a 28,3 % menarori BBaskarmTh
JwcTaHMiiiHe mpodeciiiHe HaBUaHHS TepcreKTUBHUM. OzepikaHi JaHi YMOX-
JIMBITIOIOTH BUCHOBOK, 110 HAa CHOTOJHI IUCTaHIifHEe mpodeciiiHe HaBYaHHS
B NpodeciiHO-TeXHIYHUX HABYAIBHHUX 3aKiagax 3alpoBaJUKyeThCs 3a iHi-
miaTBOIO Okpemux nezarori. [Iposeaenuit SPOT-aHani3 (mpobieMHO-pe-
3epBHUIl aHaJIi3 TEXHOJIOTIH JANCTAHIIMHOTO HAaBYaHHS KBaJi(iKOBAaHHX PO-
OITHHKIB) JaB 3MOTY BHSIBUTH IPOOJIEMH IMOBUJIBHOTO BUKOPHCTAaHHS MLi€l
¢dopmu opranizamii mpodeciinoi miaroroBku. Cepex HAX PECIIOHICHTH BKa-
3aJM Ha: HEJOCTATHIO 3a0e3NeveHicTh NpodeciiHO-TeXHIYHNX HaBYAIbHUX
3aKJIaJiB TEXHIKOIO Ta JIIEH3IHHUM MPOTrpaMHAM HPOJIYKTOM JUIS OpTraHi-
3amii JAMCTAHI[IHHOTO HAaBYaHHS, HE BCl BUKIagaui BoioAirors IT; Tomro.
OTKe, pe3y/IbTaTOM HaBYAJIBbHOI JISUIHOCTI € Ofep>KaHHs Cy0 €KTHBHO HO-
BOTO (VT KOXKHOT KOHKPETHOT 0COOHMCTOCTI) pe3yabTaTy — MpoQeciiiHol KoM-
MIETEHTHOCTI, KBastidikamii, mpodeciiiHoi 0CBITH, KOHKYPEHTHOTO KBasidi-
KoBaHOTO poOiTHuka. Taki Buam missibHOCTI O. HOBIKOBUM BifiHECEHI 0
MIPOAYKTUBHOI, i TOMy BHHHMKa€ HEOOXiOHICTH ii opranizamii, ToOTO 3acTo-
cyBaHHS Metozosorii. [Ipu mboMy i METOIOJIOTIEI0 BiH MPOIOHYE PO3y-
MITH “Y9iHHS TIPO OpTaHi3aIiio MisIbHOCTI” (MisIBHICTh — MiJIeCTIpIMOBaHa
AKTHBHICTb JIIOJMHU) [2, . 6]. BiamoBinHo 10 LbOro TIyMaueHHs aBTOp BH-
KOPHCTOBYE MOHATTS “‘OpraHi3alis’ B IBOX 3HAUEHHSX: K BHYTPIIIHIO yIIO-
PSIKOBAHICTB, Y3TOJDKEHICTh OUTBII YK MEHII AuQepeHLiiioBaHnX 1 aBToO-
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HOMHHUX YacTHH IIJIOTO, IO 3yMOBJICHO HOro OyIOBOIO; Ta SIK CYKYITHICTB
mporeciB abo [iif, SKi BeAyTh IO YTBOPEHHSA 1 BIOCKOHAJIICHHS B3a€MO-
3B’sI3KiB Mi’K YaCTHHaMHU ITijioro [2, ¢. 7].

VY mocmimkeHHi MA OyIeMO TOTPUMYBATUCH ITUX TOJIOXKEHB, TOOTO
i1 TOHATTSIM “‘opraHizalis’” OyaeMo po3yMiTH Mpolec (Ipyre 3HaueHHs) i
pe3ynbTat (nmepre 3HadeHHs). OTke, TUCTaHIiitHEe TpodeciiiHe HABYaHHS €
LJIECTIPSIMOBAHUM IIPOLIECOM, BUKIMKAaHUM COLIAIbHUM 3aMOBIICHHSIM CYC-
ITBCTBA, TOTPEOOI0 0COOMCTOCTI B IPOdecifHOMY 3pOCTaHHi, CAMOBIOCKO-
HaJsieHHi. BogHOYac opranizaliis € oHI€I0 13 TEXHOJIOTTYHUX (YHKLIH yrpas-
minas. Ilix opraHizami€ro MisTIBHOCTI PO3YMIETBCS YIOPSOKOBAHICTh “Ti B
LUTICHY CHCTEMY 3 YiTKO BU3HAYCHUMH XapaKTePUCTUKAMHU, JIOTIYHOIO CTPYK-
TYpoIo 1 mpoiiecoM ii peamnizamuii” [2, c¢. 10]. JloriuHa CTPYKTypa AisSUILHOCTI
CKJIAJTAEThCS 3 TAKUX KOMIIOHCHTIB: Cy0’€KT, 00 €KT, mpeameT, GopMmu, 3a-
cobu, MEeToIu MisUTbHOCTI, 11 pe3ynmbTar. [10 BiTHOIIEHHIO IO OKpECIeHOL
CTPYKTYPH iCHYIOTh TaKi XapaKTePUCTUKU JISUTbHOCTI: BJIACTUBOCTI, MPHH-
LUK, yMOBH, HOpMH. JlucTaHuiiiHe mpodeciiiHe HaBYAHHS € IPOLECOM
peaiizaliii iHHOBAIIFTHOT MiSTIBHOCTI, SIKa CIpPSIMOBaHa SK Ha 00’€KTHBHO,
TaK i Cy0’€KTUBHO HOBHH (I KOHKPETHOI 0COOMCTOCTI) pe3ynbTaT. Tomy
Leil mpouec IOLINBHO PO3IMIIAAATH SK MOBHUH 3aBEpIICHUI IHKJI MPOIYK-
TUBHOI AisUTBHOCTI, SKAH Mae OyTH pealli3oBaHMM Yy “TIeBHIM YacoOBid TO-
CHIZIOBHOCTI 32 (ha3aMu, CTaisIMH 1 eTanaMHu (4acoBa CTPYKTypa opraHizarii
nisuteHOCTI)” [2, €. 8].

Sxmo gucraHmiiiHe TpodeciiiHe HaBYAHHS PO3TILIIATH 3 MO3HIIN
Horo oprasizaiiifHO-IelarorivHoro 3a0e3neyueHH s, TO JIOTIYHO 3’sCYBaTH
CyTh TEXHOJIOTTYHOT (YHKIIT “opraHizaiis’”, sika A€TaJbHO PO3KPUTA B KOH-
TekcTi 11 peamizauii B npodeciiiHO-TEXHIYHMX HaBYAIbHUX 3aKIaaax y
HAYKOBHX IIpalsiX BiT4M3HsHOTO BueHoro B. ITikenbHoi. BoHa migxpecitoe,
IO CYTh OpraHi3alifiHMX NUTaHb MOJATaE B: OpraHi3alliifHUX Ipollecax;
PO3WICHYBaHHI B Yaci i MPOCTOPi HEOOXIMHUX 3aXO[liB; IMOETHAHHI iX Bif-
TIOBIZTHOIO TEXHOJIOTi€10; (pOopMyBaHHSIM yNOpsAKOBaHOIO cucTeMoro. Opra-
Hi3aliifHO-iejaroriyae 3a0e3edeHHs JAUCTaHIiiHOrO mnpodeciiiHoro Ha-
BYaHHS Tependadae BUKOPUCTAHHS HU3KH BiIIOBIIHUX OpraHi3amiitHO-IIe/a-
TOTIYHHUX METOJIIB YIIPABIIiHHS, SKi HAYKOBII BITHOCSTH J0 YHCIA BAXKIUBUX
CKJIQJIOBMX MEXaHi3My YINpaBIiHHS HaBYaIbHUM 3akiagoM. Tak, B. Ili-
KeJbHa 3a3Hayae: “BOHM OXOIUTIOIOTH YHCTO OpraHi3amiiHi GopMu yrpas-
JIHHS, KOJM KEPiBHHUK, OPraHi30BYIOUM MisJIBHICTH Yy OyIb-sKiil JaHIl Ha-
BYaJIbHO-BHUXOBHOTI'O TIPOLIECY, BKa3ye ab0 IHCTPYKTYE 3a MPUHIMIIOM “KOMY—
Komu—Kkyau”® abo “me—xrto—konw”. IlemaroriyHuii acmekT opraHi3amiiHAX
METO/IiB TOB'SI3aHUH 31 3MICTOBHHUM IHCTPYKTa)KeM, TOOTO BiIIOBimae Ha
nuTaHHsg “9k?”. Y CcHpoIineHoMy BapiaHTi KOKHHM TeJaror, CIiBpOOITHUK
IiCIIsl YNPaBIiHCHKOTO BIUIMBY Ma€ 3HaTH, KyAM BIH Ma€ WTH, KOJIM 1 IO
pobutu” [3, c. 59]. Came TOMy, 1110 3MICTOBHA CTOPOHA JiSUTBHOCTI KOXKHOTO
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IIOB’s13aHa 3 HaBYaJbHO-BHXOBHHUM MpoIiecoM abo Mo3a HEelo, a B HAIIOMY
JOCIIKEHH] BigajieHa Ha BiICTaHi (IUCTaHIIHA), IIi METOAH OTPUMAIH

Ha3BY OpraHi3amiiHO-TIe1aroTiYHIX.

Takum 9MHOM, MOKHa 3p0oOUTH BUCHOBOK. He 3Bakatoum Ha Te, 110
Maibke TpeTHHA IeAaroriB MpodecifHO-TEeXHIYHNX HaBUAIBHUX 3aKIaliB
BBXAIOTh TMEPCHEKTHBHUM JAWCTaHIINHE MpodeciiiHe HaBYaHHA U TIpO-
(eciiiHOT MAroTOBKM MalOYTHIX KBaJi(iKOBaHUX pPOOITHHKIB, OpraHiza-
HifiHO-TIeJaroriyne 3a0e3MeveHHs IS [IbOr0 MPAKTUYHO BifACyTHE. ONHIE0
3 NPUYMH TaKoOro CTaHy, Ha HAIly JyMKY, € HEBH3HAUEHICTh MiclLs 1 poui
npodeciiiHO-TeXHIYHUX HaBYAIBHHUX 3aKJIaJiB y PETiOHI, B MiANOPSAKY-
BaHHS SKMX BOHM ITI€peliaHi y 3B’S3Ky 3 JCLCHTpali3allicio Blaau; HeI0c-
TaTHIN piBeHb YCBiJIOMJIeHHs e(eKkTUBHOCTI wiei GpopMu HaBYaHHs yHpas-
JHCHKUM TIEPCOHAJIOM, YHACIIZOK YOTO Ha MICISIX HE MPHHMAIOTHCSI HEO00-
XiHI ympaBmiHCBHKI pimreHHS. CTPUMYIOYNM YHHHUKOM TaKOX € CTaH Ma-
TepiaJbHO-TeXHIYHOrO 3abe3nedyeHHs. ONHAK, YIPaBIiHHA LM HPOLECOM
(peamizarisi BCiX TEXHONOTIYHUX (PYHKIIIH) € HAHBa)KIHUBILIOK YMOBOIO pe-
3yJABTaTUBHOIO BIPOBADKEHHS AUCTAHIIWHOTO MpodeciiHOro HaB4YaHHS B
po¢eCiifHO-TEXHITHOMY HaBYAITLHOMY 3aKJIai.
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The primary objective of the study this issue we consider more in-
depth definition of key terms relating to the development and use of elect-
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ronic resources. First of all, it should be noted that we are talking about an
information resource (information resource), which refers to any means
(electronic or other format), through the use of which opens the possibility
to transfer or to maintain (preserve) information, in the broadest sense or
critical knowledge (this may be, for example, a book, a letter, a painting, a
sculpture, a database). The concept of “electronic information resource” (elect-
ronic information resource) should be interpreted as “the information re-
source stored in electronic or computerized format, and may be made, found
and converted by means of electronic networks or other electronic data
processing technologies”. It accommodates such aspects of ESM as a digital
form of fixation of information; computer means and software for playback
and control; electronic medium for distribution (computer networks and
means of telecommunication communication educational environment of
educational institution) [5]. Also quite common is the concept of “electronic
information scientific and educational resources” — so called, (considering
the definition of ESM ) resources that fill scientific and educational infor-
mation space with the purpose of their intended use. For local resources
shall present data concerning the physical media (disk, flash drive, SD).
Remote access implies that the object of the description is on the hard disk
or other device in a computer network. In this case, a description of the
system (information on operating systems, communication protocols, soft-
ware, servers, etc.). The possibility of using the ESM is of strategic importance
for the development of educational and scientific potential, support of scien-
tific researches on a new level and needs of the contemporary UNIVERSITIES
in new forms of learning [4; 5]. The main goal of training future teachers to
innovative pedagogical activity is the formation of professional knowledge
and skills thinking, independent research and solution of professional issues
critical analysis of the conditions and decision-making. The implementation
of the Law of Ukraine “On higher education” [5] identifies as one of the
basic directions of perfection of educational process wide use of intensive
teaching methods, based on introduction of modern information and inno-
vative technologies. This gives rise to a problem of search of new forms of
organization of educational process, among which an important place oc-
cupies the use of electronic educational resources, which allow you to use it
to improve the effectiveness of the training process and control of know-
ledge. According to the study of legal documents, pedagogical and metho-
dological sources revealed that the main types of electronic educational
resources include [1; 4]: the electronic document (the information presented
in the form of electronic data and for which the necessary technical means);
electronic publication (online, the last editorial and publishing process with
output information, and distributed in unaltered form); the electronic equiva-
lent of the print edition (electronic replica of the printed edition in which the
page is stored the location of the text, illustrations, references, notes, etc) [2].
140



PROCEEDINGS OF XII INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF

SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

You need to consider that the electronic educational-methodical
complexes must meet the following requirements: compliance training and
the working program of the discipline; the availability of appropriate metho-
dical recommendations on their use; the compliance with applicable sa-
nitary standards and ergonomic software and hardware requirements for
electronic educational resources; compliance with legislation of Ukraine on
copyright protection [1]. Experience of using electronic educational-metho-
dical complexes shows that the level of perception of new material is grow-
ing at 19 %, future teachers develop practical skills, emerging skills not only
from methods of teaching individual topics, but also other similar topics.
And most importantly — learning in an innovative environment, future techno-
logy teacher indirectly preparing for innovative educational activities. So,
electronic educational-methodical complexes should be considered as a whole
system, which is a knowledge base which is continually filled and develo-
ped in a particular subject area; includes a set of didactic means and tea-
ching materials, pedagogical integrates the application software products,
databases and knowledge, which ensure and support the selected teacher
technology training. These resources allow teachers using information con-
tent to implement a holistic learning technology and provide a solution to
the problems of guaranteed achievement of the goals of professional trai-
ning of future teachers.

In conclusion it should be emphasized that the rapid spread of it
opens for teachers, psychologists, physiologists, sociologists and other spe-
cialists a unique opportunity to study processes of cognition, modeling of
knowledge representation, individual and collective cognitive activity of
human interaction with the world system of information, knowledge and
culture [9]. Based on the experience of using the ESM, we can say that
using the ESM allows for more complete and relevant to meet the needs of
users, because the acquisition of the various databases is carried out with a
focus on consumers. With the aim of further development and expansion of
the list of e-learning resources to improve services to users of the ins-
titution, conducted the survey and monitoring utilization of resources, ana-
lysis of user requests for content of the Web site VPOS [2; 3]. Based on our
research, konstatovala stage of the experiment it can be argued that most of
the students, the future teachers of technology of Izmail state humanitarian
University, shows a preference for independent work with using infor-
mation technologies and remote access, as well as the role of the ESM in
the learning process of students. Of the respondents — 17 % use electronic
resources regularly, 43 % — are from time to time, the other 40 % are not
used at all. The vast majority of users prefer e-library catalog — 52 %. To
electronic versions of teaching materials drawn 24 % of students, e-text-
books — 28 %. Electronic versions of journals uses 12 % of respondents, and

141



PROCEEDINGS OF XII INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL
only 1 % is powerexchange databases of the University. According to the
results of the performed research substantial reasons and obstacles in the
efficient use of ESM we consider: 1 — the lack of knowledge of foreign lan-
guages; 2 — low level of information culture and find appropriate infor-
mation materials; lack of preparedness of users for new technologies; 3 —
the impossibility of copying some electronic resources for further work with
them; 4 — copyright concerns; 5 — lack of materials available in full-text
electronic format on information educational environment of educational
institution; 6 — the availability of full-text resources on the internal network.
Modern educational innovation processes can't happen without
joining in training a wide variety of modern information resources acti-
vegrid skills processing and presentation of various updated information in
electronic form. Development and active use in educational process in se-
condary schools, electronic resources require the availability of absolute
software administrative and information ongoing support of educational
process of educational institutions. In summary, contend that the wides-
pread use of modern electronic resources motivates the need for the collec-
tion, processing and provision of various categories of users of various
information, which is generated by a special functional systems that are
components of information educational environment of educational insti-
tutions. Among the main functional systems of the educational institution
can call the following: electronic library (storing, cataloging and providing
access to various resources in electronic form); mastering administrative
(regulatory) subsystem (user authentication and split them by categories,
activity logging, implement a set of functions for organizing and docu-
menting the results of educational process, monitoring of performance of all
programme components and ensure reliability of their work); the imple-
mentation of the human resources subsystems (e-base (EB) of personal data
records of the users of all categories); update information subsystem — infor-
mation services (10) (software, training materials, sites, teachers, data sup-
port (AT) users about events happening in school); implementation of the
hardware subsystems (servers, computers, mobile network devices, LAN,
telecommunication and projection equipment). The definition of “electronic
educational methodical complex”, which should be understood in a holistic
educational system, which is a base of knowledge and data, which is con-
tinually filled and developed in a particular subject area; includes a set of
didactic means and teaching materials, pedagogical integrates the applica-
tion software products to achieve and maintain the selected teacher techno-
logy training. Electronic educational-methodical complexes are part of the
information educational environment of pedagogical VPOS [4] as a multi-
component system, which uses the possibilities of it for the effective orga-
nization of individual and collective work of teachers and students, inte-
gration of different forms and strategies.
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The present world indicates that the well-formedness requirements
for modern high school students, along with the provision of comprehensive
knowledge, consistent training to the choice of future professional activity,
which should correspond to personal qualities, abilities and capabilities of
each individual. However, in Ukraine today there is a lack of balance in the
plan view of prospects of use of human resources with a priority policy,
which is implemented at the regional level. Specified is confirmed by the
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fact that over the past few years in the state among young people increase in
the demand for economic, legal and managerial (management) profession.
That, in turn, led to the fact that graduates from these areas significantly
more than jobs that can provide public and private enterprises. So, as has
been elucidated by us and described in our research study, requires deli-
berate planned policy of training needs of the local population of each
individual region, taking into account the industrial and economic orien-
tation. Relevant is the development and implementation of systems prepare
high school students for future career, aimed not only to familiarize with
defined occupations and their characteristics in the workplace; technological
processes, equipment, technical documentation, and the like.

So, now, in times of strong development of the integration of so-
ciety, strengthening of relationships between Ukraine and other countries,
of exceptional importance is the knowledge of foreign languages, in parti-
cular of the English language, which is recognized as international language
in the Navy, which is all records are radio communications, interpersonal
communication occurs in the mixed crews of the vessel. According to the
normative documents of the International Maritime organization that is Eng-
lish is the professional language of the sea experts, including skippers. Here
is formed a pattern of their great command of the appropriate skills, inc-
luding technical terminology, the formation of foreign language compe-
tence. Perfection in the English language will enhance competitiveness in
the international market of the marine industry aimed professional know-
ledge in accordance with international requirements, psychological readi-
ness for productive communication in the international professional envi-
ronment. According to the reference characteristics of professions of emp-
loyees, the sea experts need to know English [4]: marine electrician 2-nd
class, seaman 1-st and 2-nd class motorman 2-nd class motorman refrige-
ration units of the 2-nd class, respectively, to the marine specifics to the
extent necessary for an understanding of the commands; 1-st mate of cap-
tain, mate of captain, marine electrician 1st class, motorman 1st class and
motorman refrigeration plants of the 1st class, in accordance with the ma-
rine specifics: standard phrase IMO communication at sea (SMCP); in
written and oral form for the transmission of information concerning safety
of life at sea (electronics); mate of captain on the passenger side at the level
of fluency in the overall theme, as well as a special (Maritime and legal).
The significance of foreign languages for the skippers is enhanced by the
globalizing world and fierce competition among the professionals listed
categories for which English proficiency is a necessary feature of pro-
fessional suitability and possibility of career growth. Moreover, “a variety
of forms, methods and means, were introduced and implemented in the
Maritime higher educational institution, are not sufficiently effective in
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ensuring the necessary level of formation of the graduates' foreign language
communicative competence, which would specify the constructiveness of
their cooperation and communication in a foreign language with foreign
partners and colleagues” [3; 4]. Specified enhanced the mandatory exchange
of information messages in English in all regions of the World ocean. It
should also be noted that today, English is becoming the primary interna-
tional means of communication (13 % of the population consider his family;
34 % foreign); German (respectively 18 % and 12 %); French (12-11 %).
That is, English is spoken in 51 countries of the world: nearly 410 million
people are carriers and find his family, and about 1 billion speak it. This
may explain the fact that English is considered the international language of
communication. That is why, for competitive, mobile navigators of foreign
languages in recent years has become an important tool in their professional
activities. The issue of the ownership of AM is not insignificant and for
specialists of this level, for which, according to the above features, pro-
fessional duties, the study of AM is an important key to their future suc-
cessful career. Throughout the world the knowledge of foreign languages is
considered one of the strategically important aspects of development of
relations and relations — in many countries the knowledge of one or more of
THEM marine professionals receive a significant charge to earnings. Navi-
gator also “must show”, at the first device for swimming practice, know-
ledge of the English language [3]: general (education, training and favorite
classes, life in the dormitory, the leisure activities, relationships with fri-
ends, the choice of future profession and the like); professional (knowledge
of the terms of the court structure, deck equipment and engine room tool
names, a description of the types of work to be performed, the future of
official duties)”. Often there is a quite low quality professional speech com-
munication skippers on the official level, this issue, among other established
problems in their professional activities, often stands out acutely that “leads
to misunderstandings, especially dangerous in emergency situations and
communication issues on vessels with a mixed crew misunderstanding by
crew members of the label instructions — where failure to act effectively in
extreme conditions” [4]. The above mentioned aspects cause the study of
the process of formation of technical culture of skippers, the components of
which are collinear spunerace vectors: competence in engineering and
foreign language communication. Required and the necessity of creating the
greatest emphasis on the development of professional integration, namely,
practice-oriented English communication that will be implemented in our
work. A generalization of the above and the conditions of technologization
of the Maritime industry generate the need for additions to the professional
competence of the skipper such an important component of both “technical
competence”. In the future, believe it is possible to apply the definition of
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Maritime English, which is formulated P. Trenkner, who believes that Eng-
lish for specific purposes (specialized or advanced) (eng. English for Spe-
cific Purposes — ESP) includes all the funds of the English language that can
be used as tools of providing foreign language communication in the Ma-
ritime community to help ensure the safety of navigation and development
of Maritime industry [1; 2]. Clarified that sectoral and social axiom prob-
lems of formation of professional correspondence future navigators of the
time requirements determine the review and selection of the conditions of
formation of basic competencies of high school students on navigation in
the process of profile training. Noted above allows you to combine the
identified a comprehensive of contradiction and label them as contradictions
between: requirements of the world market of Maritime transport and the
level of training of the skippers; professional knowledge, abilities and skills
(ZUN) — skippers and ability to implement them in practice; general and
continuous need for navigators in the use of innovative technical and scien-
tific achievements of the shipping industry and their readiness for pro-
fessional activity on innovative technologies with the use of the English
language; international standards of professional and personal qualities of
skippers (technical skills and knowledge of AM) and limited opportunities
for their continuous improvement in UNIVERSITY conditions. Software
can be outlined the following tasks: on the basis of studying and analysis of
scientific professionally oriented sources to form the author's vision of the
structure of the technical competence of the skippers; to outline the content
of personal motivation and professional component technical competence of
the skippers; to perform a continuous effect of increasing the level of
knowledge of the English language on the formation of technical compe-
tence of the skippers. A sufficient level of communicative competence is the
sufficient mastery of effective ways of professional interaction, conducive
to professional success in the future. Constant probability of cooperation
with representatives of navigation of other countries confirms the need not
only of learning, namely English as an international language, but also
indicates the necessity of studying professional terminology in English is
still in the process of profile training of senior pupils. Profile training of
senior pupils must ensure the formation of professional (core) compe-
tencies, the basic components as it was clarified, is a technical and com-

municative competence.
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IT ENSURE THE FORMATION OF PROFESSIONAL COMPETENCE
OF FUTURE OF MECHANICS ON REPAIR OF CARS

Kononenko A. Researcher of laboratory of technological vocational
education Institute of NAPS Kyiv, e-mail: mastak1380@mail.ru

Professional competence of a skilled worker, motor profile, for
example, the mechanic on car repairs, and competence of the future master,
worker, modern service station of cars with a different focus. Professional
competence is a system of universal knowledge, abilities, skills in perfor-
ming internal employees and external contractors on repair, maintenance,
diagnostics and adjustment of a modern car. New standards for the deve-
lopment of the automobile industry and enterprise, the introduction of new
technical tools pose high demands to professional training of skilled wor-
kers [11]. According to the qualifications of the mechanic on repair of the
cars must have a thorough knowledge not only of vehicle unit, but also from
electrical, electrical engineering, material science and other related discip-
lines as a single unit [9]. Components of professional competence of a
skilled worker, motor profile can be represented in a diagram [9].

Each component of professional competence is essential, which in
turn encourages teachers and trainers to search for new forms and methods
of transmission of educational material. Summarizing teaching practices
and analyzing the learning process in vocational and technical institutions
see children who come to training, have a very low level of knowledge on
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general subjects, weak self-motivation, unawareness of the profession.
Another problem is the insufficient level of consciousness, slow assimi-
lation of new material, which leads to loss of interest in the chosen profes-
sion. Subsequently, these factors will have a negative impact on emp-loyee
morale, productivity, quality of work [5].

The educational process in vocational and technical institutions,
unfortunately, today has the following features: the discrepancy between
theory and practice; lack of connection between cycles of disciplines: na-
tural Sciences and mathematics, General, special; violation of differen-
tiation of instruction. To solve these problems, we need to use well-chosen
educational material, which should be based on the latest information.
Modern technology theoretical training combined with quality training and
production practice will allow you to get a guaranteed result in the pre-
paration of high-quality specialist. Competence-based approach aimed at
self-production solution to students problems. After all, the task of the
specialist road transport industry not only to perform their own work, but
also be able to navigate in unusual situations [3; 4]. Thus, need to move
vocational education from the qualification model to the competence is
obvious. Competence-based model is able to pick up the vocational edu-
cation system to a qualitatively new level, and its participants adequately
adapt to the labour market and later life. For the transition of vocational
education to competence-based models are required the following factors:
computerization of the educational process; socio-business partnerships
with employers; modernization of material-technical base of training qua-
lified workers. Informatization of educational process [7]. Modern educa-
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tion is impossible without the active involvement of means of information
computer technologies, electronic resources.

The most common types of e-learning [2]: educational presenta-
tions; training tests; training videos and animations; e-posters; electronic
manuals; Teaching presentations. Presentation of the educational material
not only in the form of oral or written messages, but also in a dynamic form,
using photos, video clips, highlighting the essential elements of color pro-
motes better assimilation of the topic. Thanks to the perception of colors,
dynamics, aesthetic performance of the presentations of students ' use of all
channels of information perception: visual, auditory, logical, and emotional.
Visibility, underline, rotation, color images, graphics, animated, music,
video improve the perception of the material [1]. Training tests. Almost
every topic you can pick up the problem and test questions, the answers to
which can be a specific result of learning. The test form of control is always
popular among students, as in the tests database of questions is quite wide,
can easily be updated, and students are always eager to pass the test per-
fectly (as scores not a teacher). Training videos and animations. Most elect-
ronic educational tools according to the special technology includes both
informational text material to a specific lesson or topic, and visual illus-
trative materials, animated examples, video. Diverse 3D MAX animation
not only reveal the structure of the device, reproduce the operation of the
node or unit. Footage of production processes significantly improve the
level of mastering the subject that is studied, especially the videos are
appropriate in the study of new technologies in particular branches of pro-
duction [11]. Electronic posters allow teachers to demonstrate new material
in unconventional and extremely usually form, “to concentrate” academic
information in the form of reference notes, which can be used both at the
stage of learning new material, and on the stages of consolidation and
control [2]. The Central guiding element of the information and commu-
nication component of the space of vocational education can be a electronic
textbook. Educational material in the electronic textbook can be divided
into sections or modules that include theoretical information, test questions,
exercises, tests with different types of tasks, context-sensitive help. The
transition from one module to another is performed quickly with hypertext
links. Skillfully selected graphic and illustrative material, animated slides
activate informative activity of students, promote their professional growth.
Advantages of e-manuals: dynamic phenomena are vividly illustrated by
animation; check their own level of knowledge is carried out through the
control tests; update material, corrections, additions. In the practical use of
electronic textbooks in the classroom have the opportunity of designing
educational material on the big screen to all students simultaneously. The
use of interactive techniques helps to make the lesson interesting, lively.
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Animations, videos, photographs, drawings, diagrams contribute to the
active understanding of the material. Electronic materials based on mul-
timedia technology incorporated in the content library, you can quickly and
quickly be updated in accordance with the development of technology, and
will be useful throughout the time of professional activity. Today in
Ukraine, unfortunately, has not developed an effective system of social
partnership. Searches of the social partners, the establishment of relations
with them depend entirely on the initiatives of the VET. The state target
program of development of vocational education for 2011-2015 specifies
that VET is one of the basic priorities of socio-economic development,
therefore, policy should be focused on [6]: creating an effective and flexible
system of vocational training, focused on socio-economic development (emp-
loyment for working professions at least 90 % of graduates of vocational
educational institutions); modernize the material-technical base of the state
vocational educational institutions; the introduction of a new procedure for
the formation and placement of state order for training skilled workers;
equipment state vocational-technical educational institutions of modern
computer systems, connecting them to the Internet; the increase in funding
and investment for the development of vocational education; strengthening
the role of local Executive authorities and bodies of local self-government
in the formation of the working potential, allowing to take into account the
needs of regional labour markets; the development of social partnership and
consolidation of efforts of Central and local Executive authorities and local
governments, educational institutions, employers, scientific and public
associations; the increase of prestige of working professions [8]. For the
development of social partnership is important: to upgrade normative-legal
base of interaction between vocational schools and employers on a recip-
rocal basis; to better inform the public about the requirements of the labour
market, employment, offers vocational and technical institutions; to provide
state support for programs of retraining and improvement of professional

skills in the area of tax policy.
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MMPO®ECIMHA TIEHTUYHICTb MAMBYTHIX ®IHAHCHUCTIB
SIK OCHOBA IMPO®ECIIHHOI KYJIbTYPH

Iinesuu O. A.
Ipnincekuil deporcasHnuil KonedxHc eKOHOMIKU ma npasa
Inemumym npocpecitino-mexniunoi océimu HAITHY, m. Ipnine, e-mail: inlaf@ukr.net

[podeciitny kynbTypy (axiBmiB 3 (iHAHCIB i KpeIUTy BU3HAYAE
LWIHHICHUH TIpodeciiiHuil MPOCTip, MEBHE KYJIbTYpHO-OCBITHE CEpEIOBHILE
JUTS TATOTOBKY MaiOyTHIX (DiHAHCHCTIB, 3aTHUX CAMOCTIHHO MpAIffOBATH
B Tajy3l €KOHOMIKH, YNpaBIiHHS Ta aaMiHicTpyBaHHs. O4eBUIHO, MO0
CTaTH TIOBHOLIHHUM (DiHAHCHCTOM 3 BUCOKHM pPiBHEM TEOPETHYHOI 1 Mpakx-
TUYHOI MiATOTOBKHU, HEOOXiHO ineHTH(iKyBaTH cebe 3 mpodeciero, crpuii-
MaTH ii KylnbTypy, IHTETpyBaTHCS IO Hel me B Ipoleci mpodeciiftHoro Ha-
BYaHHA. Y PEaJbHOMY JKUTTI JI0 KOJEKIB 1 TEXHIKYMIB MOCTYNAaIOTh Ha Ha-
BYAHHS IIEPEBAKHO BUITYCKHHMKH 9 Kilacy, siKi OTpUMainu 0a30By 3arajbHy
cepenHio ocBiTy. Ilpu 1pOMy nameko He BCi MalOTh YSIBIECHHS TPO IIPO-
¢ecito ¢inancucra, sIKy BOHM NPUI0AIOTH MMICIs 3aKiHYEHHS KOHKPETHOTO
HaBYAJIBHOTO 3aKiagy. ToMmy B mporeci mpodeciiiHoi MmiArOTOBKH MOJIOJ-
moro creniamicra 3 ¢iHaHCIB 1 KPeAUTY BajKJIMBe Micie 3aiimMae dopmy-
BaHHS NMPO(dECiitHOT iIEHTHYHOCTI SK OCHOBH MOTHBAIIHHOI TOTOBHOCTI /10
peanizanii cebe Ha oOpaHiil mpodeciiiHiii HUBI, BXOJUKEHHS B MpoQeciiiHy
CIJIBHOTY, TIOCTIHHOTO CaMOJOCHTIPKEHHS 1 PO3BUTKY CBOEI OCOOHMCTOCTI,
“obpasy f1”. BuBuennst nuranns opmyBaHHs npodeciiiHoi i1eHTHIHOCTI
ManiOyTHIX MOJIOJIINX CICHIiaiCTiB 3 (iHAHCIB 1 KpenauTy MmoTpedye po3-
ISy CYTHOCTI MOHATTS “IAeHTHYHICTH” (cepenHbouat. identicus < idem —
OJTHAKOBHUH, TOTOXKHHMIA), TOOTO O3HAYAE OJHAKOBICTh, TOTOXHICTh, PIBHO3HAY-
HIiCTh [4, c. 292]. MeTor0 HAIIoTo JOCIiKEHHS € 3’ SICYBaHHS CYTi MIOHATTS
“npodeciiiHa 1IeHTUYHICTL” Ta BUSIBICHHS 11 XapakTepHUX OCOOIMBOCTEH,
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SIKI MOXKYTh PO3TIIAAATHCS SK O3HAKa MpogeciifHol KymbTypH MaiOyTHIX
¢axiBuiB i3 QiHaHCIB 1 KpeauTy. 3a pe3ylbTaTaMHd BHBYCHHS HAYKOBHX
npalb BITYM3HSHUX 1 3apYODKHHX JOCHIAHHKIB, BUSIBJICHO, IO MOHSTTS “TIPO-
(eciifHa iIEHTUYHICTS” PO3IIIAAAIOTHE pa3oM 3 MPOQeciiHUM CaMOBH3HA-
yeHHsM ocobucrocti (H. AnToHOBa, A. bensikosa, [I. I'yp’esa, I1. KpacHo-
KkyTchkuid, A. JleBina, B. Mynranos, T. Hapmwxkas, A. Hecteposa, B. Hecre-
perko, O. Ilanteneesa, O. Pynnesa, H. TpycoBa); BU3HauaIoTh: rapaHToM
BHCOKOI edexTiBHOCTI mpari (€. bamakmmiaa); 0CHOBOIO TPOQECiifHOI KyITh-
typu (M. KonmukoBa, H. CenBepcroBa), CHCTEMOYTBOPIOBAJIBHUM (PAKTO-
POM pO3BHUTKY iHAMBIMyadbHOCTI cTyneHTIB (€. EHHC); daxTopom: Tpymo-
Bux BinHOcuH (C. Moop, I1. I'onoBin), npodeciitnoi moodinbHoCTI (M. Pe3-
HUYeHKO, B. CTHUKOBa), pO3BUTKY KOMYHIKaTUBHOI KoMIreTeHTHOCTI (B. LBeT-
koB, 0. CrioboqunkoBa).

Taxk, I1. KpacHOKYTCBHKHIT Ha OCHOBI NPOBEACHOTO JOCIiIKCHHS
IIMIIOB BHCHOBKY, IO “... B IpoIeci MmpogeciifHOro caMOBH3HAYEHHS i
CTaHOBJICHHS BiIOyBa€ThCS MPHUAOAHHS MPOoQeCiifHOl iIeHTHYHOCTI. A TIpo-
uec npodeciitnoi ineHTHdikanii Oyae TOTOXKHHUM TIpouecy MnpodeciiiHoro
cTaHOBJIEHHs. B 1poMy acriekTi mpodeciiiHe caMOBU3HAYECHHSI MOYKHA PO3-
[IISIIATH SIK OKPEMMH BUIIAJIOK COLIALHOTO po3BUTKY” [2, ¢. 60]. OmHuM i3
3aBlaHb Cy4YacHOI BHIIOI OCBITH € MiATOTOBKA MOJIOJOTO MOKOJIIHHS [0
KHUTTS B Cy4acHOMY CBITi, B yMOBax iH(OPMAIIfHOTO CYCHiJIbCTBA, SIKE
IIBUJIKO 3MIHIOETBCS, 1 TOMY HOMY “TIOTpiOHA JFOIWHA, 3[]aTHA MIHATH OC-
HOBY CBO€1 BIACHOI JistbHOCTI” [2, ¢. 62]. Buxosiuu 3 1pb0Oro, mneaarorid-
HUM KOJICKTHBAM KOJICKIB 1 TEXHIKYMIB CIiJl PO3POOUTH i peaizyBaTH
cTpaterii MoJepHi3alii npodeciiHOro HaBYAHHS, CIPSIMOBaHI Ha (OPMY-
BaHHS KOMIUIEKCY KOMIIETEHTHOCTEH MaiOyTHHOrO MOJIOJIIIOTO CHELjallicTa 3
(iHAHCIB 1 KPEIUTY K CKIANOBUX iX mpodeciitHol kynpTypu. Lli cTparerii
MOBUHHI OyTH CHIPSIMOBaHI HacamIiepe]| Ha iX IMiJAFOTOBKY /IO CAMOOCBITH Ta
CaMOBJIOCKOHQJICHHST YIIPOJIOBXK YCHOTO JKHUTTS, IO 3a0€3MEUUTh TMepexis
“cy0'exTa Bif cTpaTerii comIsgaHHs camoro cebe J0 CTpaTerii mepeTBo-
peHHst camoro cebe, mepedy0BH CTPYKTYp CyO'€KTHUBHOTO JTOCBimy, KyJjb-
TYpPOBIMIOBITHOTO caMOMy €001, IO BiAMOBIA€ 3aBJAHHIM BUIIOI OCBITH B
paMKax HOBOI TyMaHiCTHUHOT mapaaurmu’ [2, c. 62]. Boarovac ciin B3siTH
JI0 yBaru, 10 peaiisallis IuX 3aBJaHb IOB's3aHa 3 HEOOXinHIcTIO (opmy-
BaHHS TpodeciiHOi ckIamoBoi “S-koHIenmii”, mo nepeadavyae MOCTIHHY
poboty cyO'ekta mono0 ¢opMyBaHHs i Aeraiizauii BHYTpINIHBOro 00pasy
npodeciitnoi aismpHOCTI. [lepeaymoBamu i ctumysiamu 10 1i€i poboTH ciry-
T'YIOTb IPOOJIEMH, 3 SIKUMH CTYJICHT 3yCTPIYa€eThCsl 1)1 4ac HaBUAHHS 1 5IKi €
KIIFOYOBUMH JIJIsSL JOCSTHEHHSI MPodeciiiHol ineHTHIHOCTI. OTKe, BYCHHUH T10-
B’sI3y€ TaKi KOHIIENTH, K “SI-KOHIEeNIis”’, “KyJIbTypOBIANOBIIHICTE CAMOMY
¢001” 3 0Opa3omM mpodeciiHOT AISTBHOCTI 1 POPECIHHOIO IICHTUIHICTIO, SKi
MaroTh (HOpPMyBaTHCS 3 TIEPIIOTO POKY HABYAHHS B KOJIE/DKI (TEXHIKYM1).
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VY konuenuii npogeciiHOro CTaHOBIEHHS 0COOUCTOCTI, Po3po0Ite-
niit 1O. I1. [loBapboHKOBHMM, MpodeciiiHa iIeHTUYHICTh PO3IIIAAAETHCS B IKOCTI
KpuTepis npodeciitHoro po3suTKy. Moro iHamkaTopamu € sKicHi Ta Kinb-
KiCHI OCOOJIMBOCTI TPUNHSATTSA JIIOJUHOK cebc sK mpodecioHana; KOH-
KpeTHa TpodeciifHa TisITBHICTD K crocid camopearizarii Ta 3aJ0BOJCHHS
oTped; cuctemMa 1 HopMma, XapakTepHi aus j1aHoi npodeciitHol crinbHOTH
[2, c. 67]. BBaxkaemo, 1110 3 OTJISITY Ha CYTh MPOQECIHHOI iIeHTHYHOCTI, 1i 3B's-
30K 13 mpodeciiiHMM caMOBH3HAYSHHSM 1 TPO(pECiiHOI0 TOTOBHICTIO, 3 SI-
KOHIICTIIIIEIO 1 KyJIBTYPOBIAMOBIAHOCTI caMOMy c00i, BOHa MOXE pPO3TJIsi-
JlaThcA SIK KpUTepiid npodeciiHol KyIbTypH MalOyTHBOTO (iHAHCHUCTA.

AHani3yloun KyJnbTypy YHMHOBHHKIB 3 YpaxyBaHHSAM iX NpHHA-
JISKHOCTI JI0 MEBHOI colianbHo-Tpodeciiinoi rpynu, M. Konmukosa Ta H. Ce-
JIMBEPCTOBA, 3pOOMIN BHCHOBOK, IO TpodeciiiHa iIeHTHIHICTh, IK caMOC-
TIHHUI KOMIUICKCHUI ()EHOMEH, BHUCTYIIAE OCHOBOK MPOQeCiitHOl KyJib-
Typu. [Ipn 11boMy “BOHA MOPOKY€E HU3KY MPOOIIEM, SKIIO BXOIUTH Y KOH()-
JIKT 3 OCOOMCTICHUMH OCOOJMBOCTSIMH, 1[0 OCOOJMBO aKTYaJbHO JJIs JIEp-
YKaBHHUX CIyXO00BIiB. HeraTHBHUMHU HACHiTKaMH MOXKYTh CTaTH ii BTparta i
npodeciitna pedopmanis. Kpim Toro, mpodeciiiHa ieHTHYHICTH HEPO3-
PUBHO TIOB'i3aHa 3 COIIANBHHAM CTaTycoM mpodeciifHol rpymu i BiaTBO-
PIOETBCS 3@ OTIOMOTOr0 TpodeciiiHoi corriamizaiiii, ToMy MoTpiOHI HajIaro-
JDKEHI MeXaHi3Mu (opMyBaHHS 1 KOpekiii mpodeciiiHOi iIeHTHIHOCTI, B
Tomy uucii i unHOBHUKIB” [1, ¢. 71-77]. V cBoiii HayKOBi# mparli BOHH Tpej-
CTaBIISIIOTH CTPYKTYPY MPOoQecCiiiHOT IIeHTUYHOCTI, SKa BKIIF0YA€E: KOTHITHB-
HUi (podeciiiHi 3HaHHS, 1 MEPEKOHAHHS, 1[0 BUPAXAIOThCS B YSBICHHIX
mpo mpodeciro, 00pa3 ¢axiBiyd), eMOUIHHUNA (KOMIDICKC €JIEMEHTIB: eTHIU-
HUI 200 yCBiJJOMJICHHsI ceDe B CHCTEMI eTHIYHMX LIHHOCTEH pIAHOrO Ha-
pomy i pimHOT MOBH; OIIIHHHX CY/DKEHB IIIOJIO CBOEI Ta iHIIUX HAIliOHAJb-
HOCTEH, TX TMpeJICTaBHUKIB; cCaMOiACHTU]IKAIS 3 JIOKAJILHUM KOJCKTHBOM,
conianbHO-TIPOdeciiiHOI0 CHITBHOTOIO K pe(hepEeHTHOIO TPYIIOI0; 3arajibHO-
JepkaBHUN — TipodeciiiHi Tpynu HEBIOKPEMIIEH] BiJl COMiaIbHO-€KOHOMIY-
HUX 1 MOJITHKO-TIPABOBUX yMOB iX (hopMyBaHHsS 1 (YHKI[IOHYBaHHS; 3a-
TaTbHOKYJIBTYPHHUN — CTaBJICHHS JI0: CBOET MPHUHAISKHOCTI, I0 CBITOBOI CITiTh-
HOTH, YCBIZIOMJICHHSI ceOe “JIIOJIMHOIO CBITY”; CUCTEMH 3arajbHOKYJbTYp-
HUX (3arajJbHOMIOCHKUX) IIIHHOCTEN), MiHHICHUN (MOXi1THUH BiJ IiHHOCTEH
npoeciitHoi TpymH, sIKi MalOTh YHIBEPCAIbHY CTPYKTYPY JUTS OUTBIIOCTI Mpo-
(eciiiHux rpym, npoTe iM BIACTUBI MeBHI (OKYCH 1 aKIEHTH) 1 MOTHBa-
IHHO-IIHHICHUHN (PO3KPUBAETKLCS Yepe3 Mpoliec camopeaizariii B mpodecii,
10 MAa€ BEJMKHUH MOTEHIian Juisi 0araTbox JIIOAeH, CXWIBHHUX 10 mpode-
CIHO-OCOOUCTICHUX XapaKTEPUCTUK IO 3aHATTS IIEI0 JSUTbHICTIO) KOMIIO-
HeHTH [1, c. 74-75]. Takum 4YMHOM, yCi CTPYKTYPHI KOMIIOHEHTH Npodeciii-
HOT 1IGHTUYHOCTI 3a CBOIM 3MICTOM BiZOOpa)karoTh CKJIQJIOBI 3arajbHOI 1
nipodeciiiHol KyJIbTypH — 3HAaHHEBUH 1 TISUIbHICHUH KOMIIOHEHTH, MOPaJIbHI
SIKOCTI 1 IIIHHICHI OPiEHTUPH, 3arajibHa KyJbTypa 1 MparHeHHs J0 caMmopea-
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mizanii. OOrpyHTyBaHHS 1 CyTi SIK OCHOBH MpOQECiiHOI KyJIbTypH Hpej-
CTaBJIAIOTH JUISl HAILIOTO TIO/IANIBIIOTO JOCIIKEHHs HAYKOBUH 1HTepec.
TpancdopmaniiiHi IpomecH B COIiaTbHO-eKOHOMIYHIHN Ta IONiTHY-
Hill cdepax KpalHM 3yMOBIIOIOTH ‘‘BH3BOJICHHS OCOOMCTICHOTO Hayaja B
JMIOAWHI”, IO CIpHA€ TyMaHi3allil CyCHUTBHHX BIJHOCHH 1 PO3BHTKY CO-
mianbHOI cucteMu. [Ipyu npoMy BiOyBaeThCsl BKIIIOUEHICTH OCOOMCTOCTI B
KYJNbTypy, B CTBOPEHHS CUCTEM IIIHHOCTEH, 110 poouTs ii 3Haunmoro. dop-
MYBaHHsI 1 CTaHOBJIICHHS NpodeciiiHol i1eHTHYHOCTI MaiOyTHBOrO (iHaH-
cHCTa BifOyBaeThCsS B IMEPioj HaBUAHHS y BHUIOMY HaBYAJHHOMY 3aKiaii
(komemKi, TEXHIKyMi) MiJl OPraHi3yl0oYMM i aKTUBI3yIOYMM BIUIMBOM, IO
BIMTOBIZIa€ JBOM 3aBJaHHSAM — IM3HABAJIbHUM (HaBYAIHLHUM) i OCOOMCTIiC-
HuM. [Ipu 11bOMy OpraHi3yroumii BIUIMB — O€3MOBOPOTHHH, TOJI SIK aKTHBI-
3YIOUH{ BIUIMB TIOB'S3aHUH 31 3MiHAMH (3HAYYIIHMH U1 OCOOUCTOCTI) piBHSA
(YHKI[IOHYBaHHS 1 MOXYTb HOCHUTH HOBOPOTHHUIT XapakTep. Came ocobuc-
TiCHAa CTOPOHA KYJIBTYpPH OCOOJIMBUM 00pa3oM MPOCIIMPYETHCS B chepy OCBITH,
B TOW 4ac SIK OCBITa ONOCEPEIKOBAHO BKIJIIOYEHA B CTBOPEHHS CHUCTEMH
LIHHOCTEH SIK CKJIaJIHUKA KyJIbTYPH, 10 POOUTH i CoIiaabHO 3HAUYHIO0. 3a
pe3ysbTaTaMi BHMBYCHHSI HAyKOBHX JDKEpPEN MOXKHA 3pOOUTH BHUCHOBOK.
[IpodeciitHa iTEHTHYHICTH 32 CBOEIO CYTTIO € CKJIaTHUM, OaraTtoyHKIIiO-
HaJILHUM SIBUILEM, SIK€ TICHO MOB’s13aHO 3 NpodeciifiHuM caMOBH3HAYCHHSIM
i popMyeThest B Tiporieci mpodeciiiHol miArOTOBKY MaOyTHIX (piHAHCHUCTIB.
OCKUIBKH 32 CBOEHO CYTTIO MpodeciiiHa 1IeHTHYHICTh MA€ TICHUI B3aEMO-
3B’S130K 13 3arajbHOI0 KYJIbTYPOIO, CHCTEMOO IIHHOCTEH, mpodecioHai3-
MOM 1 KOMIIETEHTHOCTSIMU (axiBlisi, MOB’si3aHa 31 3MIHAMHM B CTPYKTYpi
0COOHCTOCTI, TO IIJIKOM WMOBIPHO PO3TIBSIIATH i IK OCHOBY (POPMYBaHHS IIPO-
¢eciitHoT KyJIbTYpH MaiiOyTHIX Moo kX (axiBiiB 3 GiHAHCIB 1 KpeauTy.
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HOPMATHUBHO IIPABOBE I10JIE
MPOP®ECIMHOI MIFOTOBKU MEJUYHUX ITPEJICTABHUKIB
Y CUCTEMI IPO®ECIMHOI OCBITU HIMEUYWHU

binoycosa H. A.
Pezionanvre npedcmasnuymso “Bvopsaz @apma ImoX i K°”, m. Kuis
E-mail: inlaf@ukr.net

VY cucteMaTHYHOMY OTJISAL TPOQECiifHOT MiATOTOBKH MAariCTpiB Ayt
CHCTEMH OXOPOHH 37I0POB’sl B CBITi, 3poOsicHoMy B 2006 porii Ha Temy:
“CminpHa poboTa B iHTEpecaX OXOpPOHH 3J0pOB's”, OyJI0 3a3HAYEHO, IO 32
pe3ysbTaTaMH OLIHIOBaHHSI, IPOBEICHOTO B 57 KpaiHaX CBITY, Ae(ilUT Me-
JUYHOTO TEPCOHATY eKBiBaJICHTHHUI Tio0ampHOMY nedinurty. Bin ckmamae
2,4 MinbifoHa JiKapiB, MEACECTEp 1 aKyIIepoK, a Iie 03HaJae, 0 MUTBHOHU
JIo/Ieil Y BChOMY CBIiTi HE OTPUMYIOTh HEOOXIJTHUX MEIUKO-CaHITApHHUX TO-
CIIYT Ta TOCHYT, sKi BKpalh HeoOximHi. HaB4aHHSA 1 momambIIuii BUITYCK
0111101 KUTBKOCTI (haxiBIiB OXOPOHH 3JI0POB'S HE BIAINOBiJIa€e Macuradam
miei mpobmemu. s Toro, mo0 MpaBUIBHO TOENHATH HABHUYKH i KOMIIE-
TeHIIi MeIUYHUX NPaliBHUKIB, MOTPiOHE PO3MIMPEHHs MaciuTabiB npode-
CIfHOT OCBITH 1 HaBYaHHS MEIMYHUX MPALiBHUKIB, SKi MOXYTh pearyBaTH
Ha TOCTIHHO 3pOCTaYi MOTpeOr HaceJICHHS B ychoMy CBIiTi. L{i BUCHOBKHU
BKa3yIOTh Ha HEOOXiJHICTh 3aIpOBaPKEHHS HOBHX ITJIXOMIIB B OCBITi Me-
JMYHUX MpaniBHUKIB. OueBHIHO, TpaHCHOpMaliliHI IPOLECH MAOTh BiOY-
BaTHCs Ha TICBHIM 3aKOHONABYIH HHBi, pO3pOOJCHHS SKOi B PO3BUHYTHX
KpaiHax mepeadavyae CHUCTEMY 3a0XOYCHHS TPOMAJICHKOCTI JO MPOIYKY-
BaHHS IHII[IaTHB TEepEeXOay BiJ TPaIWIiHHOTO MiIXOAY OO IHHOBAIIHOTO,
JI0 OUIbII NPOJYKTUBHUX TEXHOJIOTiH, NOOYIOBaHMX Ha MPHUHIMIAX MapT-
HepcTBa. MeTor0 HAaIIOro JIOCII/DKEHHS € aHajli3 HOpMaTHBHO-NIPaBOBOI 0a3u
1 BUSIBJIIGHHSI MEXaHI3MIB peTyOBaHHS NPOoQeciiHOl MArOTOBKA MEIIMIHUX
npeAcTaBHUKIB y HiMeuunHi.

3a pe3ynbTaTaMy BUBUEHHS HOPMAaTHBHO-TIPABOBOI JOKyMEHTAIlil,
HayKOBUX JDKEPEI 3’ ICOBaHO, 1o Mpodecis MeaudaHoro npeacTapHuka B Hi-
Meu4rHi Mae odiliiiHe Bu3HaHHA. Lle 3akpimieHo Ha 3aKOHOIaBUOMY PiBHI.
Crig 3a3HaumTH, MO B il KpaiHi 70 po3poOJIeHHS 3aKOHOJABCTBA MIOJI0
MiATOTOBKYM 1 YHOPMYBaHHS AisTIBHOCTI METUYHUX TPEJICTaBHUKIB 3aIydeHi
pi3HI TpoMazCchKi pOpMyBaHHA, 30KpeMa, acoriarii, apMareBTH9IHI KOPIIo-
pauii, ToprosensHa nanara, siki € cy0 eKTamMu iXHbOI npodeciiHiili miaro-
TOBKHW. BOHM OepyTh aKTHBHY y4acTh y pO3pOOJIEHHI MEXaHi3MiB PETYI0-
BaHHS NMPOQeciiiHOT NiArOTOBKM MEJUYHHUX NPEICTABHUKIB Ha JIEPKaBHOMY
piBHI, iX JyMKa € BaroMoI0 IMpu po3po0JICHHI 3aKOHOAABCTBA, PETYIIOI0UNX
JOKYMEHTIB Ta IHIIOI JOKYMEHTalii, 110 Ma€ XapakTep peKOMeHJalii, Ha-
TIPUKJIA, IIOAO0 OpraHi3allii cTa)KyBaHHs, NPOBEICHHS TPEHIHTIB 1 TecTy-
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BaHHA. Ha HUX 4YacTKOBO NOKJajgeHa (YHKIIS KOHTPOJIIO 3a OEe3NeKOro
Tparli Ta CTBOPEHHSIM HeOe3MeYHUX YMOB AJIsl poOoTH ToIo. BBaskaemo, 1o
JaHe IOCHIDKEHHS U1 YKpaiHW Mae MpaKTUYHe 3HA4eHH:, ne mpodecis
MEIMYHOTO IIPEACTaBHUKA JI0 IIMX Hip HE YHOPMOBaHAa, X04a aKTUBHO PO3-
BUBaeTheA 3 mouatky 1990-x pokis. Ii Hemae B kmacudikatopi mpodeciii, a
BUILI HaBYaJbHI 3akjagu (akazemii, yHIBEpCHUTETH) 3[iHCHIOIOTH Tpode-
CifiHy miAroToBKY OakanxaBpiB, CHEIaJiCTiB i MariCTpiB-TPOBI30piB, SKUM
BUKJIQA€THCSl KYpC OpraHizalisi eKoHoMikH ¢apmarii. [lo Tenep miaroroBka
MEIUYHHX MPEICTaBHUKIB € MIPEPOTaTHBOIO JHIIE (hapMaLEBTHIHUX KOMIIA-
Hili, ¢ BOHA 3MIMCHIOETHCS B TPOIIECI HABYAHHS OC3MOCEPEHBO Ha PO-
6ovomy wmicmi. Lle € ofHi€r0 3 MPUYHMH IUIMHHOCTI KaAPiB, 9aCTO BiICYTHOCTI
KOHIICTIIi MPOQEeCiiHHOI MArOTOBKY, 10 HEraTHBHO MO3HAYAETHCS HA SIKOCTI
KaJpOBOT0O CKJIay, i BIAMOBIIHO — iHQOpMYyBaHHI JiKapiB Mpo JIIKapCchKi 3a-
co0u, PO3BUTOK (hapMaIlCBTUYHOTO PHHKY. AJKe W Ti ocobOu, XTo 3aiima-
€THCS TMTAHHSAMHU NPOQECiHHOI MArOTOBKM MEIHMYHHMX MPEACTaBHUKIB Ha
BHUPOOHHUIITBI HE MAIOTh CICIiaJbHOI OCBITH, IO MPOBEACHHS TPCHIHTIB 3a-
JMy4aroThCs HE 3aBXIH TpodeciiiHi TpeHepn ab0 TPeHIHTOBI KoMmaHii 6e3
JOCBiAy poboTu Ha (apmareBTHYHOMY puHKY. OTxe, mocBinm HimeuuwHi
MOJKE CTaTH B HAroJi HAIiOHAJBFHUM YHIBEpPCHTETaM Y PO3pOOIJICHHI Ha-
BYaJIBHUX MPOrpaM Ta 3MicTy npodeciiiHol MAroTOBKH MEAMYHHX MPEACTAB-
HUKIB, SIK B YHIBEpCHTETaX, TaK 1 Oe3mocepeHpo B (papMaeBTHIHNX KOM-
maHisix, acorfiamisx. BapTo 3a3HauuTH, 10 B 3apyOiKHUX KpaiHax po3po0-
JICHHIO TTaKeTy 3aKOHIB Ta 1HIINX HOPMATHBHO-IIPABOBHX JIOKYMEHTIB Iiepe-
Jye macitabHa aHaiTHYHA PoOOTa, 3HOB-TAKHU 32 YYacTIO MEPENUCHHUX BHILE
cy0’extiB. IIpn 1bOMy BHKOPHCTOBYETHCSI aHAJITHYHA 0a3a, NpejcTaBlieHA
CBITOBUMH OprasizaliisiMi. Hampuknaj, cucTeMaTHYHHN OIS €JIEKTPOHHOTO
HaBYaHHS MariCTpiB OXOPOHHU 3I0POB’s, B IKOMY iH()OPMYETBCS TIPO pa-
JIMKaJbHYy TpaHc(OpMallilo pO3BUTKY KaJPOBUX pecypciB y ik ramysi [1].
OCHOBHI TIOJIOXEHHS JJOKyMEHTa € OPIEHTHPOM Ul BH3HAYEHHS MOAAJb-
ITUX HATPSIMiB pOOOTH 3 TiABUILEHHS SKOCTI MATOTOBKH (HaxiBIliB i dhap-
MaleBTHYHOI Ta MEINYHOI Taly3ei, 30KkpeMa, MeIMYHHUX MPEACTaBHUKIB.

PesynbraTn BHBUEHHS HOPMAaTHBHO-TIPaBOBOi Oa3zu cydacHoi Hi-
MEUYYHHH CBi4aTh, 0 NpodeciliHe HaBYaHHSI MEINYHUX MPEACTaBHUKIB Y
HimedunHi peryaroeTsecsl 3aKOHOTaBYMMH aKTaMH, HaIIPHUKIa 3aKOHOM TIPO
perymoBaHHs cepTudikamii xaapiB [2], y KoMy BifoOpa)X€HO MPHHIUIN
nipodeciitHoi 0cBiTH, 110 KOPEIIOIOTH 3 MEANYHOIO Ta (hapMaleBTHYHOIO OC-
BiTOI0. PerynroBaHHS OCBITHIX MpOTpaM Ha MPAKTHI MIPOXOAWUTH B BiJIO-
BigHocTi 13 §75 Pharmareferenten Verordnung ta mosioxeHHSM IIpO BH-
3HaHHA (cepTHdikallis creriansicra) CrermialTbHOCTI MEAMYHOTO MPEICTaB-
nuka (Pharmaberater B Himeuuusi).

AHai3 opraHizamii HaBYaHHS MEIUIHHUX MMPEICTAaBHUKIB y KpaiHax
€Bpory, B ToMy 4ucii i B HiMeuunHi, € CBiT4EHHSM TOTO, IO KOXKHUH eTan
HaOyTTA IIi€l CHeIialbHOCTI € BaKJIUBUM KOMITOHEHTOM Y TIOOYIOBi ycC-
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nimHoi npodeciitno xap’epu B Oynb-sikiid cdepi. B mpoueci mocmimkeHHs
NPaKTHKH MpodeciiiHol MiAroTOBKM MEIWYHHMX MPEJICTaBHHUKIB BHSBJICHO,
o (apManeBTHYHI MPOAaXi HE € BUHATKOM B JIOCSATHEHHI YCIIiXY, 1 TOMY
MEJIMYHI NPEeICTABHUKK MalOTh OTPUMATH BCEOCSIKHY IEPBICHY Iporpamy
HaBYaHHS Ha 0a3i Bumoi GapmarneBTnaHOi a00 MenuaHoi ocBiTH. Lle BKiIto-
4yae B ceOe TpU HalpsIMU: OCHOBHU aHaToMil i ¢iziosorii; 6e3mocepeaHbO Ji-
KapChKi 3ac00H, SIKi IPOCYBaIOThC (PapMalleBTHYHOIO KOMIIaHIEI0 Ha PHHKY
KpaiHu; sIK cTaTH OUThII eeKTUBHMM mpoaaBueM. Y ciuni 2012 poxy Hi-
MeIlbKa paja 3 HayKW i TymaHiTapHuUX Hayk (Wissen-schaftsrat) momana me
OIHY TeMy Iyl jgociijukeHHs “CTaH Ta TEpCHeKTHBU PO3BHTKY MOAEINI
MeIUYHOI OCBITH™. 3a pe3ysibTaTaMy il BUBYEHHS OyJIn 3aIpONOHOBaHI Mpo-
rpamu npo¢eciiiHOro HaB4YaHHs, POAHAaTI30BaHi iICHYI04i MOJIENI mporpam i
3'ICOBAaHO, SKi €NEMEHTH peOpMH YCIIIIHO MPOTECTOBaHI Ta imeHTH(i-
KOBaHi BUCHOBKH JJIsl pPO3pOOJIEHHS TpOrpaM MeandHoro crynens. Ha cpo-
rofHi icHye HamionanpHa acomiariis (hapMaleBTHYHIX TOPTOBUX MPEICTAB-
HUKIB. [IpeicTaBHUKY CBITY MOXYTh OTPUMYBATH 3HaHHS Ta HABUYKH Yepe3
BeO-caliT, a TakoX 1 HaBYAJBbHI MPOTPaMU AJIS ITOYAaTKOBOTO DiBHS Mpen-
CTaBHUKIB (papMalleBTHYHHUX NPOJAXKIB, MEHEKEPIB MO MpoAaxax JiKap-
CBKHX 3aCO0IB i TpeHEpiB 3 MPOIaX, AKi MPAIfOIOTh y (QapMaleBTUIHIN
MIPOMHCIIOBOCTI. ACOIiallisi MUPOKO Bioma cBoero mporpamoro CNPR mpo-
JIaxiB (apManeBTHIHOI npoxykiii Training. BoHa mpomonye xanmumatam,
SIKI IIYKAalTh POOOTY Ta MPAIOI0Th, 3pOOUTH Kap’epy 3 Mpoaaxis ¢apma-
neBTHYHOI npoxykiii. [ami mociryru CNPR BrirouaroTs B cebe pekpyTHH-
rOBi KOHTAKTH, HAI[IOHATIbHI CITUCKH, KOHBEHIIIT IO MPOakaM, OTOJIOLICHHS
po KOH(EepeHIii, TOCTY M0 CyJ4acHHX JXypHAJiB B 00JacTi (apmares-
TUYHOI 1HIYCTPIi, CIIMCKK BakaHCiH, iHpopMarliiiHi OroneTeHi i 6araTo iHIIOro.
HamionaneHa acomiariiss ¢apManeBTHIHHX TOPTOBHX TMPEACTaB-
HUKIB OpI€HTOBaHA Ha KaHIWAATIB IOYaTKOBOTO PiBHS, MPEICTaBHUKIB (hap-
MaleBTHYHHUX KOMIIAHIH 3 Mpoaaxy, MEHeIKepiB 3 MpoJiaxy Ta OizHec-Tpe-
HEpiB 3 MPOAAXY, SIKi MPALOIOTh y (hapMaleBTHYHIA MPOMHUCIOBOCTI. Aco-
miamnisi Cripusie po3BUTKY MEAMYHUX MapKeTOJIOTiB 1 3a0e3redye Mpomaxy
(dbapmaneBTruHoi mpoaykmii. OcBita uIsl YjeHIB acomiamii, a TakoX KaH-
IUIATIB, SKi IIyKaroTh poOOTy B cdepi mpoaaxiB (papManeBTHIHOI Ipo-
TyKITii. Acomiamisi IIMPOKO BiloMa CBOEIO TPEHIHToBow mporpamoro CNPR
3 MpoJaxiB QapManeBTUIHOI NPOAYKIii, ska 3abe3meuye mpodeciiHy
OCBiTy Ut ocib, gKi 6akaloTh OTPHMATH 3HAHHS Ta HABUYKU Ta 3pOOUTH
Kap'epy 3 TMpojaxiB (apMaueBTHIHOi MpoxyKuii. Ile BaxmMBO AN KaH-
JMIATiB-TI0YaTKiBLIB (hapMaleBTHIHOTO 613Hecy ®dapmarieBTHUHa OCBITHS
nporpama HaBYaHHs MennuHuX Mapkerosorie CNPR nHagae nocmyru mpo-
(eciliHOro HaBYaHHS, TaKl SIK: JOCKOHAJIC 3HAHHSI JIIKAPCHKUX 3aCO0IB; HOPM 1
NPaBWJI 3 MPOJAAXY JIKAPCHKHX 3aC00iB HA OCHOBI HOPMaTHBHO-TIPaBOBOi
JIOKYMEHTAIlii; MeJM4YHa TEPMIHOJIOTIs; METoAN (hapMaleBTHYHOTO TIPOJIAXKY;
BinOip npo0O JiKiB; BBeACHHS B ()apMaKOJAMHAMUKY 1 (PapMaKOKIHETHKY.
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HEKOTOPBIE ACIIEKTBI
MNPO®ECCHUOHAJIBHOI'O CTAHOBJIEHUSA ITPEITIOJABATEJIA

LUlypynosa P. B.
Hspaunsckas Hezasucumasn Axademus pazeumust HayKu

MopepHu3auusi CUCTEMbl BBICHIETO MEJUIMHCKOTrO 00pa3oBaHMs
HeMBICIIMMa 0e3 COBEpIICHCTBOBAHMS MEJArOrMYECKUX KapoB. B 310 cBsizn
MPE/CTABISIFOT UHTEPEC COLMOJIOTMYECKUE HCCIIENOBAHMS, OXBAThIBAIOIIUE
HEMOCPECTBEHHBIX YYAaCTHUKOB, 3aHATBHIX Y4EOHBIM IIPOLIECCOM: CTYIEH-
TOB, aCIMPAHTOB W TpernoaaBareneid. Ecnm mepBeie [Be TpyIbl MOTYT OBITh
OTIPOIIEHBI B KOHTEKCTE C OLEHKOW OOyUYeHHMs, TO MOCIEAHsS — C TIPEero-
JaBaHreM. Bo Bcex cilydasx HEe MCKIIFOYEHbI CyObEeKTUBHBIE MHEHHSI PECIIOH-
JICHTOB, OZHAKO IOJYYHUTh IPHOJIM3UTENBHYI0 KapTHHY O CHUTYalluH 3/1eCh
MoxHO. C IeNbI0 COBEPIIEHCTBOBaHHS pabOThl MO0 (OPMUPOBAHHIO TIEAa-
TOr'MYECKOr0 MacTepCcTBa MCCIIeI0BAaTENh IPOBOJIMIIA COLIMOJIOTHYECKHE HC-
cnenoBanus B 2015 r. Ha Bompoc: “Kakumu dyenoBedeckMMH W Tpodec-
CHOHAJIBHBIMH KauyecTBaMH JOJDKEH 00JiafiaTh Bpad-Tiefaror?” 3Ha4nTelb-
HOE KOJIHMYECTBO PECHOHICHTOB OTBETHJIM, YTO JUIA JIOJNCH JaHHOW Ipo-
(eccun HOIDKHBI OBITH MPUCYIIM cocTpanaHue u noopora (17,9 %), Tep-
nerne (16,4 %), npodeccuonanusm (14,9 %), ym (11,9 %), oTBercTBEeH-
HocTh (7,5 %), BHUMAaTeNnbHOCTh (6 %), ymeHue ciywath (3 %), akkypar-
HOCTb, TIOHUMaHue, yrnopctso (1,5 %).
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“Ha Bompoc: “Kto u3 Bpaueil ciyxut ni1s Bac upeamom?”, mo-
JydeHbl OTBeThl. M3 M3BECTHBIX Bpauei, IpuUMEepoM il CTYACHTOB SB-
msrorest: [uporos H.U. (31,3 %), Ceuenor U.M. (18,8 %), Cueruper B.®.
(12,5 %), JIeo Bokepwust (6,3 %).

11 pecriOHIIEHTOB SIBIISIFOTCSL MIEaIOM Bpauu-coBpeMeHHUKH JI. Po-
mwanb — 34,6 %, M.1O. Hanunckas — 15,4 %, B.U. lllymaxkos, JI. Bokepus —
7,7 %. B xauectBe 3TanoHa 3,8 % CTYZEHTOB Ha3BaJlHM TAaKMX BpadeH Kak
IMomzonkos B.U., Yucos B.U., Canur M.P., paboraromux B Ileppom MI'MY
nm. I.M. Ceuenona.

HccnenoBatenst HHTEpecoBajla HPaBCTBEHHAs U IpaskAaHCKas MO3HU-
s OyAyImHX CIEeNHaNUCTOB. B kadecTBe )KM3HEHHBIX OJIar, YCTAHOBJICH-
HBIX [UIs1 ce0si: GoraTcTBO BhIOpanu (8,9 %), TEXHUYECKYI0 KOMIIETEHIHIO —
15,2 %, otHOmIeHUs ¢ mpupogor — 8,9 %, oTHomeHus B cembe — 16,5 %,
OTHOIIEHUS K ApYruM cTyneHTaM B [leppom MI'MY um. . M. CeuenoBa —
13,9 %, otHOMmICHNS K py3bsM — 13,9 %, oTHOIIEHNS K TocynapcTBy — 8,9 %.

C Hameidi TOYKH 3peHHs pa3paboTKa, anmpodanus U BHEIPCHHUC B
Y4eOHBII Mpolece B BBICIICH MEIUIIMHCKON IIKOJIE COBPEMEHHBIX U 3 dek-
THUBHBIX TEXHOJIOTHH 00y4YCHHS CIIOCOOCTBYIOT MPO(eCCHOHATBLHON KOMIIe-
TEHINH CTICTIHAINCTA.

Hukner TBopueckux 3aHsATui “IleqmacTepcTBO TpemogaBaTens B
PO eCCHOHATBHOMN NEesITeIbHOCTH  , TIPOBOJUMBIC C ACIHPAHTAMHU W TIPO-
(heccopcKo-TpenoaaBaTebCKUM COCTABOM YHUBEPCUTETA CIIOCOOCTBYIOT (hop-
MHPOBaHUIO M Pa3BUTHIO MPO(ECCHOHATHHBIX 3HAHUH ITyTEM aHaJI3a Mpe-
JIO)KEHHOTO TEKCTa, aKTHBH3ALMM KPEAaTHBHOTO MBIIIJICHUS IperojiaBare-
TeH, GOPMUPOBAHUIO YMEHHH ITOJTOTOBKH MPE3CHTANHU MPOEKTa U BHICTYII-
JIHHUS TI0 COBEPIICHCTBOBAHMIO MENAarorM4ecKOro MacTepCTBa, KpUTHUEC-
KOTO aHalu3a IMpeJCTaBIIeMOI MeIarornieckoil MHPpOpMaIum, mpeooe-
HUIO TICHXOJIOTHYECKOTo 0apbepa B OCBOCHUH HOBOTO BHA JESITEIHHOCTH.

B mponecce mpoxoxxaeHuss OQHOM M3 AUCKYCCUH € IpenojaBaTe-
namu B Ilegarormueckoit mactepckoit “@opMHUpOBaHHE MMEJATOTUYECKOTO
MacTepcTBa” MPO3BYYalIH XapaKTEPUCTHKH JIMYHBIX KadecTB Bpadel-mena-
TOTOB, BIIQJICIOMIMX IEarOrMYecKuM MacTtepcTBoM. K HEM oOydaromtuecs
OTHECJIU CIIEYIOIUE KauecTBa: T'YMAaHHOCTb, B3aHMMOBBIPYUKa, NPEAAHHOCTD
JeTy, YMEHHE Ielarora Hay4uTh CTYAEHTa YYUTBCS, TO €CTh, ITOKa3aTh
Hambosee yAOOHBIA MyTh MOMy4YeHHUS WHPOPMALWH, € aHaJlu3a M IPaMoT-
HOTO €€ MCHOJIb30BAHUS, YBAXKEHUE JIMUYHOCTH CTYICHTA.

Brumi oTMeueHB KOMMYHHUKAaTHBHBIE Ka4eCcTBa Bpada-Tie[arora, oT-
paKarolrecss B yMEHHUSX OBICTPO HAWTH HYXXHBIH TOH, LIEIeCO00pa3HyIo
dhopmy obmieHust co ctyneHToM. OTBETHI CBHICTENLCTBYET O BBHICOKOW HpaB-
CTBEHHOH, TpaKIAAHCKOMH, NpodeccHoHaIbHOM Mo3ULMK npenogasareneit [lep-
Boro MI'MY um. .M. Ceuenona. [IpuBoarM HEKOTOPBIE ITAITBI TTPOBEICH-
HOTO Ha Kadeape TEOPUH M TEXHOJOTHU O0y4EHHs! B BBICIICH ILIKOJIE TBOP-
YEeCKOT0 3aHATHSA KaK CpeicTBa (POPMUPOBAHMS MIEJATOTMYECKOTO MacTepPCTRa.

159



PROCEEDINGS OF XII INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF

SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL

Xoxa u mpoBeneHUE TBOpUecKoro 3aHatusa “llemarormueckoe mac-
TEPCTBO IPEToIaBaTels B MPO(ECCHOHATBHON ACATEIIEHOCTH .

BerynuTensHoe cnoBo wuccienoparens. [IpoGiema memaroruuec-
KOTO MacTepCTBa HE yTpadHBalla CBOCH akTyalbHOCTH. Pomp memarora To
BO3BHINIANIACH, TO MPUHIKAIACH OOIICCTBCHHBIM MHEHHeM. Eciu HacTos-
O TIearor SBISETCS MacTepOM CBOETO JeNla, TO M €ro OOydJaromuics
JIOJDKEH OTBEYATh ONPEICIEHHBIM TPEOOBAHUIM: 00JIaaTh CIIOCOOHOCTSIMH,
TPYAOIIOONEM, YCHIYUBOCTHIO, BOCTIPHAMYHBOCTHIO TIO3HABATEIHHON WH-
¢dbopmarmu, yMeHHEM paboTaTh B KOJUICKTUBE, OBITh MHJIOCEPAHBIM H TO-
TOBBIM TIPUHTH Ha TOMOMIb JIOASM. TOJBKO Ha ATOH OCHOBE MOXeET 0Oa-
3UPOBATHCS MEJIAarOTMKa COTPYTHUUECTBA.

Llenu u 3a0auu, pewiaemole 60 8pems MEOPUECKO20 3AHAMUA

Yyeonuie:

1. ®opmupoBanue U pa3BUTHE NPO(PECCHOHANBHBIX 3HAHUHN ITyTeM
aHaJIM3a MPeaI0KEHHOTO TEKCTa.

2. ®opMHpOBaHNE YMECHHU IMOATOTOBKH IIPE3CHTAI[MH IPOCKTA H
BI)ICTyl'LHeHI/IH I10 COBepIJ_IeHCTBOBaHI/HO IIeAarorutdeCKoro MaCTepCTBa u KpI/I-
TUYECKOMY aHAJIHM3Y IPEIOCTABIAEMOI IMeqarornieckoi nHpopManum.

3. TIpeoaonenue MCUXOIOTUIECKOro 0aphepa B OCBOCHHH HOBOTO
BHUJA AEATEIILHOCTH.

Bocnumamenuvnuie:

1. AKTHBH3aNUs KPeaTHBHOTO MBIIIICHHUS IIPETOgaBaTeNeH.

2. ®opMupoBaHHEe YMEHHMIT MHIMBUTYaJIbHOTO U KOJUIEKTUBHOIO CTH-
Jiel paboTHI 00YJAIOITIXCS.

3. PaSBI/ITI/Ie CTpeMJ’IeHI/ISI K OJOCTHMXKCHUK BBICOKOI'O ypOBHS[ Mmac-
TEPCTBA M MPOAYKTUBHOCTH ACSITEIEHOCTH.

4. ®opmupoBaHHe YMEHHH OOIIATHCS, CIyIIaTh, KOPPEKTHO 3aja-
BaTh BOIIPOCHI M BECTH JUCKYCCHIO.

5. AKTHBU3aIUsl YMEHHUS TPE3CHTOBATh Ce0s, PACKPBITHCS, MONY-
YUTH OOIIECTBCHHOE MPU3HAHUE KOJIJIET.

1. Mamepuansl 012 RO020MOBKU K 3AHAMUIO.

Kaxxmprit mpermoaBaTesnb MOIy4aeT TEKCT:

. N. Kocapes. Ilenarorudeckast ObLTh

3aoanue. O3HaKOMBTECH C TEKCTOM.

HOIIFOTOBBTG OTBCTHI HA BOHpOCBI.

1. Onpenenute CTWIH OOIICHUS MPETIOIaBATENS.

2. Kakue HapylIeHHs METOJHYECKOTO XapaKTepa MMEIOT MECTO B
OTIMCAHHBIX CUTYAIHSIX?

3. K xakoMmy MeToay mpuOeranu CTYJCHTHI B TIOUCKE OTBETA Ha 3a-
JTAaHHBIE BOTIPOCHI?

4. Kako¥ IIKajgo¥ MOIb30BaJICs MPEIoIaBaTellb MPU OLICHKE 3HAHUI
CTyZIEHTOB?
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5. YkaxxnuTe mpuMephl HCIIOIB30BAHNS HEBEpOATFHON pedH, BCTpe-
YaIOIHeCs B TEKCTE.

Ananus u 0ocysxncoenue pe3yabmanmos meopuecKozo 3aHAmMus

OO6yuJatomniuecst MperojaBaTeNid B MpoIecce IUCKYCCHH 00CYIMIH
METOJMKY puEMa 3K3aMeHa IIpodheccopoM.

Brickaszann cBo€ OTHOIICHHE K HEKOPPEKTHOM MO3WIMH Ilefarora
BO BpeMs NpuéMa 3K3aMeHa y IOHOIIM U Y JAEBYLIKH M O HEOOBEKTHBHOMN
OlLIEHKE MX 3HaHWU. B mporecce MUCKyccHu ObLIM YTOYHEHBI ITAIOHBI OT-
BETOB K 3a-/1aHHIO:

1 — cTuik OOLIEHUS! TPENoAaBaTeNs JeMOKPATHIECKHIH;

2 — ompoc J0JDKEH OXBaThIBATh TOJBKO MPOrPaMMHBIH MaTepHal.
JloToNHUTENBHBIE BOIIPOCH! JIOJDKHBI TAK)KE OTHOCUTBCS K y4eOHOI Iporpamme.
DK3aMeH IPH 3TOM He TJIaBHBII KpUTEPUi IPH BHICTABICHUH OTMETKY;

3 — MmeTon po6 u omnboK;

4 — anbTepHATHBHAS IIKAJIA;

5 — MCHBITHIBAOIINI B3IJIL, HOTUPAHUE J10a, TOKAYUBAHHSA TOJIO-
BOH, KOKETCTBO.

[penogaBaTenu oTMeYaiH, YTO B IPOLIECCE TBOPYESCKOTO 3aHATHS
Y3HaJIM MHOI'O HOBOT'O O CBOHMX KOJUICTAX, NPUHUMAIOMINX Yy4aCTHUE B JUC-
KYCCHH, & UIMEHHO: KYJIbTYpPY MpEeIoIHecCeHUs HH(OpMaIHH, KyJIbTypy pedH,
OpaTopcKoe MacTepcTBO, KyJIbTYpY O(QOPMIICHHS IpPE3EHTAIMH, HCKPEH-
HIOIO IIATETHKY.

Bce YYaCTHUKHU 3aHATUA OLICHUIIN €TI0 IMICHUXOJOTO-II€Aarorutu4eCKmue
3¢ P EeKTH TON0KUTENBHO, 4TO cocTaBmiio 100 %.

Ienarorn ykasplBald HE TOJNBKO Ha paclIMpeHUE Kpyrosopa, HX
MHTEJUICKTYaIbHBIX CIIOCOOHOCTEH Oylaromapsi MPOBEACHHIO TaKoro poja
3aHATHH, HO M Ha CHJIPHOE SMOLMOHAJBHOE BO3ZACIHCTBHE HAa HUX IIearo-
TMYECKUX B3IJI0B Npodeccopa-riaBHOTo MEpCOHaXa pacckasa.

OOyyaronecs: OTMETHIIH, YTO I110JJOOHOE TBOpPYECKOE 3aHITHE 3a-
cTaByIsIeT emé pa3 3aJyMaThCcsl O POJIM TeJarornieckoro MacTepcTBa Bpaya-
nenarora, O €ro JesTelbHOCTH, O HPAaBCTBEHHO-ITHYECKUX NPHUHIUIAX, O
B3aUMOOTHOILIEHUAX PETIOIaBATENs U CTY/ICHTA.

Ipenonasatemu (62,5 %) npuoGpenu Cleqyroine HABBIKA: “‘Ha-

LR N3

BBIK Pa0OTBI C JTUTEPATYPHBIMU HCTOUYHHUKAMHE ’, ““OIBIT BBHICTYILICHHS IIEPET
aynuropueit — 87 %, “paspabotka npesentanuii” — 55 %, “ombIT OGecnpucT-
pactHoro oneHuBanus koywier” — 40,3 %.

AHanmu3 pa3pa0OTaHHOTO HAMU 3aHITHS IOKAa3aJl, 4TO OOJBIIUH-
CTBO Bpadvei-IIeJaroroB BJIAJICIOT MEJArOTHUYCCKUM MAaCTEPCTBOM M CTpe-

MSTCA K uacany.
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PO3BUTOK MPO®ECIMHO-OCOBUCTICHUX SAIKOCTE
CTYJIEHTIB BH3 Y TIPOLIECI BUBUEHHSI
BOKAJIbHO-XOPOBUX JUCLUILIIH

Xaneeea O. B., Kocmina JI. M.
Xapxiscvka 2ymanimapro-nedazoeiuna akademis, email: nsipatova@gmail.com

CraHOBIEHHS TBOPUOI iHIMBITYaIbHOCTI (haxXiBLs BBAXKAETHCS O-
Hi€I0 3 TIO0ANBHUX MPOOJEeM, Ky HAMAaraeThCsl BHPIMIMTH BHINA IIKOJA.
Otxe, Ha CydacHOMY eTalli TepeOyIOBH BHILOI LIKOJIM aKTyai3y€eThCsl MPo0-
nmemMa TnpodeciftHO-TIearorivHol MiATOTOBKH BYHTENIB IIPEAMETIB ecTe-
TUYHOTO LUKy, HA MY3MYHO-TIEIarOTIYHUX Ta MHCTELUBKUX (haKyIbTeTax
MIeIarOTi9HUX YHIBEPCHUTETIB.

BuBYCHHST BOKaJIbHO-XOPOBHX JUCIHUIUIIH Ma€ BEJIMKI MOXKJIMBOCTI
JUIL PO3BUTKY BaXIIMBUX MPO(]eciitHO-0COOUCTICHUX SIKOCTEH 3aBISKH He-
nepepBHOCTI mpodeciitnoi ocBitu. CTyJeHTAMH MY3HUYHO-TICArOTTYHUX Bifl-
IIeHh MHUCTEHBKUX (aKyIbTETIB CTAIOTh YUHI 3 HEBHOIO (paxoBOrO mia-
TOTOBKOIO. 3a M’AThb—CIM POKIB HABUAHHS y MY3HYHIH IIKOJI, HE3aJEKHO
BiJl 0OpaHOTO BimmiNieHHS (HApOJHOTO, (DOPTEMiaHHOTO, BOKAJIBHOTO), BOHU
OTPUMYIOTh MEBHHI Oara)k 3HaHb, BMiHb 1 HABUYOK: 3ByKOBUCOTHI, CIIyXOBI
VSIBJICHHS, PO3BUTOK MY3WYHOI ITaM’sITi, HAaBUYKH IPABHIBHOTO IHTOHY-
BaHHJ, CITIBY 3 apKyllla, aHajli3y My3UYHOTO TEKCTY, HOTHOTO 3al1Cy MeJo-
JUYHOTO, PUTMIYHOTO TUKTAHTY Ta IHTEPBAIHHO-TAPMOHIHHUX MOCITIIOBHOC-
TeH, mia00py Ha CIyX Ta BOJOIIIOTH MEBHOK CYMOIO 3HAHH OCHOBHHUX MY-
3UYHO-TEOPETHYHUX MTOJIOKEHB. Y CIEiali30BaHMUX MIKOJIAX a0 MIKOJIAX MHC-
TENTB 00JapoBaHi y4HI OBOJIOJIBAIOTH CIIEMCHTAMHU KOMIIO3HUIlI Ta M-
npogizarii. ToMmy B mporieci BUBYEHHS MY3HYHO-TCOPETUIHUX TUCIHILTIH Y
BUILIM LIKOJNI POJIb BHKJIAJadya MOCTA€ B JOCHTh LIMPOKOMY DPO3YMiHHI,
BHCYBa€ Ha MEPIIN TUIaH 3aBJaHHs PO3POOKH KOHLEMIIT BUUTENS MYy3UKH
HOBOI (opMaltii, BANTEISA-MUTILIS, Y MOXKIIMBOCTSIX SIKOTO OyJI0 O CTBOpEHHS
CHPaBKHbOTO YPOKY MUCTEIITB.

[Ipouec BUBUEHHSI BOKaJIbHO-XOPOBHX JWCHHUIUIIH — L€ CKJIQJHUH
OaraTorpaHHHi MpOILEC, METOIO SIKOr0 € mepil 3a Bce (OpMyBaHHS OCO-
oucTocTi, i CBITOCHPUIHSTTS, €CTCTHYHHX Ta CTUYHHX iJealiB, CMaKis,
XapakTepy, PO3BUTOK CYCIUTbHO-KOMYHIKATHBHHUX SIKOCTEH, OBOJIOMIHHS IiH-
HOCTSIMH JIyXOBHOI KYJIbTYPH, 3aBISIKH SIKOMY PO3LIMPIOETHCS Jiana3oH
Mi3HaHHS CBiTY. BHacmiok BHBUEHHS Ta 3aCBOEHHS CTYJCHTOM — Mai-
OyTHIM BYUTEJICM MHCTCIBKHX JHMCIUILIIH — MPOTATOM IISCTH POKIB Ha-
BUAHHS TaKMX MPOQPLUIIOI0YNX MY3HYHO-TEOPETUIHHUX IUCITUILTIH, SIK: COJb-
(emxkio Ta Teopil My3UKH, rapMoHii, MoJidoHii, aHallizy My3U4HUX TBOPIB,
icTopii 3axXiHO-€BPOMEHCHKOi, YKpaiHChKOi, pOCIHChKOI Ta Cy4acHOi My-
3UKH, (OJBKIOPY YKpaiHH, Y HOIO PO3BUBAETHCS MOYYTTEBA cdepa, Xy-

162


mailto:nsipatova@gmail.com

PROCEEDINGS OF XII INTERNATIONAL CONFERENCE ON MODERN ACHIEVEMENTS OF
SCIENCE AND EDUCATION, SEPTEMBER 17-24, 2017, NETANYA, ISRAEL
JOKHBbO-00pa3He MHCIICHHS, OIIHHO-BHOIPKOBE CTABJICHHS A0 SBUII XyIO0XK-
HBOI KYJIBTYpH, CTBOPIOIOTHCS TICBHI YMOBH Il HAOYTTS MPaBWIBHAX IIPio-
pUTETIB 1 opieHTaliil, 30araueHHs XyJI0)KHbO-€CTETUYHUX 3HAHb, IHTEJICK-
TyalbHUX 3MI0HOCTEH, HABHYOK CIPHUHHATTS BHUCOKOXYIOKHIX SIBHI MY-

3WYHOI KyJIbTYpPH Ta TBOPUYOTO MiZAXOY 10 MY3UYHOI AisUTBHOCTI.

“sIK CBiTUMTB MpaKTHKa, — miakpecroe P.H. Moticeenko [1, ¢. 33], —
Ti 3HaHHS, BMIHHS 1 HAaBHYKH, SIKi CTYyJEHT OTPUMYE Yy BY3i, HE B IIOBHOMY
00cs3i BimoOpakaroTs crenudixy MaiOyTHBOI mpodecii. He 3apxam Bum-
TeJIb PO3yMi€ CBOIO CIEIalbHICTh KOMIUIEKCHO, TOOTO BUpaxkae cede B 01-
Hill 00JacTi My3UYHO-TICIATOTIYHOI TisUTHHOCTI (BHKOHABEIh, TUPUTCHT TOIIIO).
SIKIo mpu BOMY TMEAArorivyHi SKOCTI BiJCYTHI, TO PO3BUTOK MY3HYHHX
3ni0HOCTEH BinOyBaeThCs caM 1mo codi. Taxwii miaxia BBAXKAETHCS HE TUTBKU
00MEXEeHUM, a 30BCIM HE BIANOBIJIA€ YSBICHHIO PO OCOOUCTICTH BUUTEIS
cydacHocTi». OTXe, IMOCTae NMHUTaHHS: SKUM IUIIXOM MOXKIHBO BIOCKO-
HAJIUTH HaOyTi mpodeciiiHi Ta OCOOHMCTICHI SIKOCTI MaOYTHHOTO BUMTEIIS
MHUCTEIBKUX AMCHUILTIH Y TpoLeci BUBYEHHS MY3WYHUX AWUCHHUIUIIH Ta 30-
PIEHTYBaTH HE 30BCIM JIOCBIAYEHOTO CTY/EHTA SIK Hale(eKTUBHIIE TPONTH
Bci cramii CKIAgHOTO, 0araTopiBHEBOTO, KOMIUIEKCHOTO TIIPOLECY TIIPO-
(eciiHOTO CTaHOBJICHHSI — BiJ Y4HS, CTYJCHTa, CTy/EHTa-IIPaKTUKaHTa JI0
¢axiBis, mpodecioHana, COialbHO 3piIOT0 BUYUTEISI, BAUTEIISA-MUTIIS.

dinocodebka KaTeropis “craHoBiieHHs” BioOpaxkae mporiec nia-
JIEKTUYHOTO TIEPEXO0/1y BiJl OTHOTO CTYIEHS PO3BHUTKY JI0 1HIIOTO K MOMEHT
B332€MOIIEPETBOPEHHS MPOTUIISKHUX 1 Pa30M 3 THM B3a€MOIIOB’SI3aHUX MO-
MEHTIB PO3BUTKy. Lleii TepMiH O3Ha4yae BHHMKHEHHS HOBOTO Yepe3 3HH-
IICHHS CTapOro Ha OCHOBI MOCTIHHOT MIHJIMBOCTI CTPYKTYp 1 CHCTEM Ma-
TEpiaJbHOTO CBITY. 3ayBa)XMMO, IO CIPOIICHUMH, ajie¢ HAWOUIbII ONU3b-
KAMH CHHOHIMaMM TOHSTTIO “‘CTAHOBJICHHSI” BBa)KAE€TbCS TEPMIH “PO3BH-
TOK” abo “opMyBaHHS”, X04a BOHO HE TOTOXKHE 3 OcTaHHIMHU. Crienudiyne
THOCEOJIOTIYHE 3HAYECHHS TOHATTA “mpodeciiHe CTAaHOBICHHS TIOJSTaE B
TOMY, II0 BOHO J3€ MOXJIMBICTH IOBHIIIE PO3KPUTH MEXaHI3M YTBOPEHHS
HOBUX SKOCTEH 0COOMCTOCTi, 30KkpeMa MpodeciiHuX, y iX TeHEeTUIHOMY
3B 513Ky 3 IOMEPEIHIMH OCOOMCTICHUMHM CTaHaMH: CTYJEHTa, CTyIEHTa-TIpak-
THUKaHTa, BYUTEIS-TIOYATKIBII, (paxiBisg-mpodecionana.

Ha namy nymky, npodeciiiHe cTaHOBIEHHS BiOYyBaeThCsI MPOTS-
T'OM yCBOTO JKHUTTS 1 3 IEPEX0JIOM BiJl OJHi€T CTalii PO3BUTKY 0 HACTYITHOI,
BPAaxOBYIOUH PsJl MOCHIJOBHUX aJTOPUTMIB, Ha0OyBaTHMe HOBHX SIKICHHX
3MiH, BiJl AKHX 3aJ€KATh CAMOBHU3HAUYEHHS, caMopeai3allis Ta camOBIIOC-
KOHAJICHHS MaHOyTHIX BYHUTEINIB MY3WKH, K¢ BiIOYBA€ThCS 3aBISKH He-
MIEPEPBHOCTI MPOECIHHOT OCBITH.

IIpobnema npodeciiftHOro CTaHOBIEHHS OCOOHMCTOCTI (haXiBIld, camo-
PO3BUTKY ii XyJOXKHBO-TIEJAroriyHOl KyJIBTYPH IOEIHYE Yy cobi (hopmy-
BaHHS CBITOTIAIHUX TTO3MINA 3acO0aMU MUCTENTBA 1 BU3HAYEHHS Ta YCBi-
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JOMIICHHSI WOTO pOJI y PO3BUTKY XYHOKHBO-ECTETUYHOI KyJIBTypH OCO-
6ucrocTi, iHTerparii ¢paxoBoi MUCTEIBKOI Ta TICHXOJIOTO-TIEAArOTi9HOT TIPO-
(eciiiHOT MIIrOTOBKH, OpraHisauii HemepepBHOI OCBITM Ta CaMOBIOCKO-
HaJICHHSI, TIPaKCeoJIoTiuHy, pedaekCHBHY Ta iHQOpMAIliifHy 030pO€HICT Maii-
OyrHporo (axiig. Ha3BaHi CkIamoBi IETEPMIHYIOTH PO3BHTOK mpode-
CIffHOT KynbTypH 1 3a0e31edyoTs npodeciiHe CTaHOBIICHHS, SIKE IHTETPYeE B

€001 MUCTENBKY Ta MearoriyHy OCBITY.

BaxnmBoro yMOBOIO MpodeciifHOTO CTaHOBIICHHS, Ha HAII ITOTJISL,
€ ONTUMaJbHE TOE€JHAHHS BIUIMBY 30BHIIIHIX ()AaKTOPIB i CHCTEMH BHYT-
PIIIHIX OCOOHMCTICHIX IEPETBOPEHB, IO TO3BOJIAE JTIOANHI CTATH CY0 €KTOM
CaMOPO3BHTKY, JIOCSATTH MEBHOTO PIBHS OCOOMCTICHOI 1 mpodeciiiHoi crpsi-
MOBAHOCTi 3 MOMEHTY YCBiOMIJIeHHs ce0e, CBOiX 3i0HOCTEH, MOXKINBOC-
Teil B Til 4M 1HIIIN ramy3i mojckkol aisibHOCTi. Came ocoOucTicHa crpsi-
MOBAHICTh Ha Mi3HAHHS XyJOXHbO-€CTETHYHUX SIBHII, MTOBEIIHKOBA THYY-
KiCTh, IpodeciiiHa KOMIIETEHTHICTh K 0a30Bi XapaKTEPUCTUKU BUHTEIB
MHUCTEUBKAX TUCHHIUTIH JO3BOJIIIOTH pealli3yBaTH I[IHHICHI €TaJOHU iX
npodeciitHol AisIIBHOCTI.

BaxnuBUMH YMHHUKAaMH IOCSTHEHHS BEPLIMH IpOQecioHalizMy
BBa)XKaIOTh:

— 3a/IaTKH, 3110HOCTi, 00apOBaHICTh, TAJIAHT;

— YMOBH CIMEHHOT0 BUXOBAHHS 1 PO3BUTKY OCOOMCTOCTI;

— BUXOBAHHS 1 HABYaHHS B 3aKJa/i podeciiiHoi OCBITH;

— caMOCTiliHe pOCYBaHHs JI0 BEpIIUH npodecioHanismy B camoc-
TIHHIN TISUTBHOCTI TPOTATOM HPOQPECIHHOTO KUTTSL.

Lleii mepeltik 0COOMCTICHUX SIKOCTEH MiNOPAIKOBAaHUH NEBHIHN Te-
piomusarii mpodeciitHoro po3BuTKy ocoducrocti. [IpodeciiiHi skocTi po3-
IISAAI0TECS SIK BHSB IICHXIYHHUX OCOOJMBOCTEH, IO HEOOXiaHI I 3a-
CBOEHHS CIEUiANbHUX 3HaHb, YMiHb 1 HABUYOK, a TaKOX JUIS JOCSTHEHHS
CyCIIUTBHO TPHIHATOI edekTuBHOCTI B mpodeciiHill misuipHOCTI. Bonu
BKJIIOYAIOTh IHTEJNEKTYyalbHi (MUCICHHS), MOPaJIbHI (IIOBE/IiHKa), eMOMLiHI
(mouyTTs), BOIBOBI (3IOHICTH 10 caMOYIpaBIiHHA), OpraHi3amiiHi (Mexa-
Hi3M JisUTBHOCTI) BIaCTUBOCTI OCOOUCTOCTI.

CyKyIHICTB SIKOCTEH 0COOMCTOCTI, BHYTPILITHIX YMOB, IO BUHUKIIH
i ctabunizyBaiucst y Ipomeci iHANBIAyaIbHOTO PO3BUTKY BH3HAYAE YCITIII-
HICTh XYJOKHBO-TIEIAroriyHo1 AisuTbHOCTI. [IpodeciitHe cTaHOBICHHS 0CO-
6ucrocrti crae 0co6IMBO €PEKTUBHUM, KOJIM 3yCHIUIS HA JOCSTHEHHS Bjac-
HOT METH y3TOJ[KYIOThCS 13 CHCTEMOIO IIIHHOCTEH, 10 CKJIajacs Ha eTamnax ii
poeciifiHOTO CTAHOBJICHHS.

Ha mamy nymKy, menaroriyHa npakTHKa € HaiBiAMOBIIaIbHIITUM
nepiooM mpodecitHoro cTaHOBICHHS MalOyTHHOTO (DaxiBI, ajge yMOBH,
3a SIKNX BOHA 3JIMCHIOETBCS, 3 PI3HUX NMPHYMH OYBalOTh AAJeKi BiJ ONTH-
ManbHUX. THITOBOIO € HEeIOCTaTHS CHOPMOBAHICTh Y MAaWOYTHIX YYHTEIIB
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MHCTEIIBKHAX AWUCHHIUIIH XYAOKHBO-TIEAArOTIYHOI CIIPSIMOBAHOCTI TBOPYHX
IHTeHIIi{, HeBMIHHS Y TIOBHOMY 00Cs31 BUKOPHUCTOBYBAaTH HaOyTi 3HAaHHS B
rajy3i Ielaroriku, ICUXOJIOTIl i MUCTEITBA Y XYI0KHBO-TICIATOTIUHIN TisTh-
HOcTi. /[ momomaHHS iCHYIO4YOi NMpOOJNEMH MAaroTh iCHYBAaTH MeEXaHi3MHU
BHYTPIIIHBOI 1 30BHIIIHBOI MOTHBAlii, PO3BUTOK MOTPEd y XyI0XKHBO-TIE-
JaroTivHil MisUTBHOCTI, MU(epeHIiHOBaHUN MiIXil 10 PO3BHTKY Mpodeciii-
HOI CBiTOMOCTi y BIAMOBIJHOCTI 3 TUIIAMH OCOOMCTOCTI, aKTHBi3allii TBOP-
YOTr0 XYIOXXKHBO-TIEIATOTI9HOTO MUCJICHHS Ha PiBHI ICHXOJOTigHOI, (heHo-

MEHOJIOT1YHOI Ta METOOIOTIYHOT pedIeKcii.

3MiCT MHCTEIBKUX IUCIMIDIIH Peaji3yeThCsl B IMIKOMI Yepe3 0co-
OWCTICTh BUHWTENS, HOTO XYyHOXKHBO-CCTCTHYHY 1 MpPOQeciiiHy KyIbTypy.
[IIxona 3apa3 3HAXOMUTHCS Y KPU30BOMY CTaHi i 100 BUUTH 3 HBOTO, IO-
BUHHA OTPUMATH BUUTENS HOBOI (opMarii, SKU BOJIOi€ 3arajbHO0, MPO-
(eciitHOI0 KYJIbTYPOIO, MOCTITOBHHUM MPOQECiHHO-TIeJarOTiYHAM MHCJICH-
HSIM, @ TaKOX JOCKOHAJIUMHU NpodeciiHUMK BMIHHSMH, HEOOXIIHUMH IS
CTBOPEHHS CHIPaBXKHBOTO YPOKY MUCTENTB. Y OaraTrorpaHHOMY IpOLEeCi BU-
BUCHHSI BOKaJIbHO-XOPOBUX MUCIMILIIH, HA TMPAKTUYHUX, JCKIIHHUX, 1HIH-
BiZlyallbHUX 3aHATTAX MPOTATOM ILIECTH POKIB HABYAHHS INPOIOHYETHCS HOBA
MOJZIETTb BUMTEINS MY3WKH, sIKa TO€AHANa O UMM Merakomiuieke mpode-
CiIfHO-0COOMCTICHNX SIKOCTEH: BUHMTENSA-JIEKTOPA, BUMTEIA-MHCTEIITBO3HABLIS,
BUMTEIS-BUKOHABISI, IHTEPIIpETaTopa, BUHTEIsI-XOpMelcTepa, AUPHUIEHTA,
($oNBKIOPHCTA, IO BOJOIIE€ €IeMEHTAMH IMIIPOBi3amii, KOMITO3HIIii, apaH-
JKYBaHHS, a TAKOX BUUTEINS-CIIEHAPHUCTA, PEXKHCEPA, BEIYUIOr0 Pi3HOXKAHPO-
BUX IPOrpam TOIIO.

Tox npoTAroM HaBYaHHS Ha MY3WYHO-TIEJArOTiYHHMX Ta MUCTEI[b-
KUX (aKyJapTeTaX OCOOJMBO BaXIMBMM MH BBa)XKa€EMO BHMBUEHHs Oararto-
IPaHHOTO KOMILJIEKCY BOKAJIbHO-XOPOBUX Ta MY3MYHO-TEOPETHYHUX JUC-
LUIUTIH, MPOIeC BUKJIAJaHHS SKOTO BUMArae BiJ| BUKJIAJayiB BUIIOT LIKOJH
PETENBHOrO YCBIJIOMJICHHSI OCHOBHMX 3aBJlaHb: ITOKa3aTH CTYIEHTY — Maii-
OYyTHBOMY BUMTEIF0O MUCTEIIKHUX JUCILUILTIH — HANpsSMH MpodeciiiHoro pos-
BUTKY, 3acO0M, SIKHMH MOXXHAa JIOCSTHYTH BHCOKOTO DIiBHS INpodeciiiHol
KyJIBTYpH, CHpsSMYBaTH MaiOyTHbOro (axiBIsl Ha CaMOIli3HaHHS, CaMo-
BJIOCKOHAJICHHS, peali3ylou OCHOBHUI HEOOXIHUH MPUHINI HENepEepPBHOT
nipodeciifHOT OCBITH, IOIIOMOITH Y 3/{IHCHEHHI HOro npogeciiiHOro CTaHOBJIEHHS.

Jlitepatypa
1. Moiiceenko P. H. UnauBuayansHas pabota Kak cpeacTBO Gop-

MHpPOBaHUs TUYHOCTH Oymymiero yuurens / P. H. Moiiceerko / C60pHHK
Hay4HbIX TpynoB. — Kpusoii Por, 1995. — 135 c.
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