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Abstract. Development of the abilities to perceive, create, and save and share
various types of technical graphics are the main tasks of the graphic preparation of
professional engineering education. Our research highlights the importance of
independent self-study that reinforces the retention of the newly acquired knowledge
and shapes student’s independent skills, knowledge, and abilities. Integration of
traditional and active teaching methods necessary for formation of professional
graphics competencies

Keywords:  professional competencies, graphic education, building and
maritime specialties, individualized educational methods

Anomauia. Pozeumok 30i6HOCmell NpasUlIbHO CHPUUMAMU, CMEOPI8aAmu, d
makodic 30epicamu ma nepeoasamu 0yOb-Ky mexuiuny epaghiuny ingopmayiio €
OCHOBHUMU 3a0ayamu epagiunoi niocomosku y npogheciliniti iHHCeHepHil 0C8imi.
Hawi oocniosicenns niokpecnioromes 8azomicms camocmiunoi pobomu cmyoeHmis,
wo 3ayikasieHi 6 Oilbul 2NUOOKOMY 3ACBOEHHI MeOpemuyHo2o mamepiary ma
HaAOymmi SKICHUX NPAKMUYHUX HA8UKie i eéminb. [lna ¢hopmyeanus npogpecivinux
epaghiunux Komnemenyitl HeoOXIOHO KOMNJIEKCHe NOEOHYB8AHHA  MPAOUYIUHUX mda
AKMUBHUX MeMOOi8 HABUAHHSA

Knwuoei cnoea: npogecitini komnemenyii, epagiuna oceima, 06yoisenvhi ma
MOPCHKI cneyiantbHoCmi, IHOUBIOYaNbHI Memoou HABYAHHS

Such an effective education system necessarily includes an effective vocational
training of professionally competent engineers. The long-term educational practices
in the leading universities in Odessa, Ukraine, indicate that a solid understanding of
engineering graphic disciplines, such as drawing, is a prerequisite to the formation of
professional competencies amongst prospective engineers. This understanding fosters
a culture of graphic literacy the essence of which is laid out in “Engineering
Geometry or Engineering Graphics” disciplin and serves as a foundation for further
skill development.

We position that adherence to a vocational training of such quality requires an
adoption of a broader, more comprehensive approach to professional competency.
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Moreover, it requires an objective assessment of hurdles specific to graphic
education. We further suggest that the formation of a professionally - adequate
graphic competencies amongst prospective engineers becomes more effective when
individualized educational methods, such as personalized motivational techniques,
increased student engagement, and supervised self-study, are employed during the
vocational training of a prospective engineer based on the psychologically-
pedagogical approaches to its contents.

The purpose of the study is to explore improvements in methodologythe
questions of psychological and pedagogical principles for graphic preparation of the
engineering staff at the present stage of reforming higher education. Recently, the
issue of professional competencies in the context of professional development
received a lot of attention from the international scientific community. However, our
literature review indicates that, as of today, there is no one universally accepted
definition of the term “professional competencies," neither with regards to its form,
nor with respect to its substance [1-2].

The term and its derivatives are both under- and over-inclusive. For example,
the exact meaning of “professionalism” tends to be highly specific to a particular
profession; “professional training” refers to an industry-specific skill set acquired to
perform a job in a specific field. At the same time, the terms are often used
interchangeably to indicate a generic high levels of training and qualification.

We believe that current interpretations of “professional competency” in the
modem foreign literature as “a furthered understanding,” “an ability to adequately
execute a task," “an ability to perform an activity,” and others do not fully capture the
substance of the term. We position that “professional competencies” should be
measured against the actual results of the professional activity of an individual.

This is due to the fact that, only by delivering the outcome required by the
profession, can an employee be considered professionally competent. Thus, we
believe that the main objective of a vocational training is not limited to a formation of
a solid knowledge base and a necessary practical skill of a student, but also includes a
formation of a socially active, creative, and engaged personality of a prospective
engineer, which we consider to be definitive of his/her professional competencies.

In addition to such comprehensive approach to professional competency, one
must understand the nature of the graphic education as well as the unique hurdles
faced by this discipline. Graphic education is a process, during which a student
acquires knowledge, skills and abilities needed to work with graphic information.
Developing the ability to properly receive, create, safe, and transfer technical graphic
information with regard to various objects and processes is the ultimate goal of
graphic education in the realm of vocational training.

Pre-vocational graphic education plays an important role in achieving such
coverage. Unfortunately, such pre-vocational education (e.g., drawing) is absent from
many high-school curricula. Because of this, many first-year students experience
difficulties in connection with the development of multidimensional space perception
as well as with their abilities to interpret blueprints and other technical
documentation.

The study of fundamental mathematics, descriptive geometry, and engineering
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graphics in vocational schools plays a paramount role in the education of a
prospective engineer. The reduction in study hours of these disciplines inevitably
leads to a reduction in the scope of the academic issues addressed.

Nevertheless, an adequate coverage of graphic disciplines is still possible with
the help of an integrated, individualized approach to the educational process, as is
evidenced from our research outlined below and elsewhere.

During our research, we conducted a number of observational controlled studies
that measured the quality of graphic education delivered to first- and second-year
construction and marine students [3-4]. Total of 225 students across ten study groups
were studied during 2014-15 and 2015-16 academic years. For the six study groups
of first-year students, a single-plan exercise in the form of an express knowledge
control was performed during the practical part of the first semester coursework.
Tests and tutorial consultations were performed during the computer-based classes.
Graphic exercises were performed during an independent self-study; each such
graphic exercise was supervised by a professor and was timed. For the four study
groups of the second-year students, randomized questionnaires were distributed to
assess the levels of knowledge acquired in the key disciplines; the questionnaires
were individually assessed based on the level of knowledge retained. Approximately
95% of all students studied took part in each of these control exercises.

Based on the data obtained, we identified three distinct aspects of individualized
education - motivation, student engagement, and independent self-study - that we
perceive as central to the improvement of graphic vocational training of prospective
engineers.

Annually for more than 30 years of descriptive geometry and engineering
graphics OGASA holds traditional open Olympics on descriptive geometry among
first-year students of the leading universities in Odessa with participation of 120
students each year until that confirms some positive results in the graphics system
training.

Throughout the research, psychologically motivated students, who were aware
of the professional competition and who were determined to develop their
understanding of the subject matter and their practical skills, exhibited the strongest
desire to attain the best results amongst their peers. Based on this observation, we
position that motivation, and it’s strengthening, serves as an important tool in the
management of education process.

A strong motivation significantly affects the object of the action, thus, creates a
goal-orientated behavior. An educator should continuously plan, implement, and re-
evaluate the educational process, so that it presents new knowledge as necessary for
the student and creates a necessity of obtaining such knowledge. Our observations
engagement is an important component of graphic education. Such engagement
should be grounded in a clear understanding of the questions presented and in a deep
interest in the object studied.

Student's attention should be directed towards the constructional characteristic
of the object depicted and its multi-dimensional structure. Great emphasis should be
placed on the development of solid graphic skills and on student’s ability to execute
graphically accurate blueprints and other technical documentation.
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Such educational method is relatively labor-intensive, since it requires more
than a one-directional teacher-to-student communication of the subject matter. For
this dynamic educational method to take place, an interested, engaged and positively
motivated educator should orient him/herself towards active, determined students, so
that students could participate in the study process and could form an ability to
actively and effectively perceive, process, and recreate graphic information studied.
We conclude that, in order to increase the quality of the training provided, the
emphasis should be placed on improving the levels of student engagement in graphic
vocational training, which to a significant degree is dependent on the professionalism
of the educator. Our research further highlights the importance of independent self-
study that reinforces the retention of the newly acquired knowledge and shapes
student’s independent skills, knowledge, and abilities.

The data collected suggests that independent self - study is most effective when
supervised by an educator at the outset, while the student develops a sufficient skill to
perform such study on his/her own. Thus, we suggest that independent self-study
during the first year of vocational training should be systematically supervised by a
professor. It is worth noting that an effective organization of independent self-study,
and the subsequent continuous graphic training, implies an existence of an
appropriate study space, i.e., classrooms equipped with drawing tables and computers
with Internet access.

The educational information support required includes necessary textbooks;
visual and study aids; lecture transcripts and sample answers, both in hard and soft
copies; study guides addressing an efficient organization of independent self-study as
well as sufficient number of various assignments and guidelines as to their
completion.

Conclusion. In conclusion, we believe that the creation of proper conditions for
professional and personal growth of prospective engineers and the formation of their
creative skills and professional competency should become one of the main
objectives of vocational training. An effective formation of such professional
competencies amongst students depends on an individually tailored orientation of the
educational process, as well as on the dynamic combination of traditional and
individualized educational methods. Professional competency of an engineer is the
sum total of integrated foundational knowledge, generic skill set and abilities, high
levels of graphic and technological literacy and proficiency, creative approach to task
organization, professionally valuable and personal characteristics, and openness to
continuous self-development
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Aunomayus. B cmamwve paccmampusaemcs mecmuposanue MAaAKemHO20
obpazya  eoHuoomomempa,  peanusyrOuWe20  HOGbILL  Memoo  NOAYYeHUs
NPOCMPAHCMBEHHO20 PACHPEOeNeHUss CUIbl  C8eMmd UCMOYHUKA — ONMUYECKO20
U3IYYeHUss Ha OCHO8e homomempuu OIUNCHE20 NOJIA.

Knrouesvie cnosa: ceemopacnpeoenenue, omomemp, GomonpuemMHux, cuid
ceema, KUHeMamu4eckas cxema, usmepenue.

Abstract. The article discusses the testing of the model sample goniophotometer,
which implements a new method to obtain the spatial distribution of light intensity of
the optical radiation source based on near-field photometry.

Keywords: the distribution of light, the photometer, the photodetector, the
intensity of the light, kinematic scheme, measurement.

Beryniienne.

Baxxneiimieli CBETOTEXHMUYECKOM XapaKTEPUCTHKOM CBETOBBIX MPHOOPOB
ABIISIETCS CBETOpAcIpe/iesieHue, ONpeAessonee pacnupeeieHue €ro CBETOBOTO
MOTOKA B POCTPAHCTBE, OKpy:karomieM cBetoBoil mpudop (CII) [1-2]. Ero usmepsior
TOHUO(POTOMETPOM JATBHETO MOJIsI, B KOTOPOM CBETHJIbHUK BPALIAETCS MO 3a/laHHBIM
OCSIM OTHOCHTEIFHO HETIOABMKHOTO JIIOKCMETpPa Ha TAKOM PACCTOSIHUH, YTO YTIIOBOU
pa3Mep JOKCMETPa OTHOCUTEIBHO CBETUIIbHUKA Mal [3].

Kak ¢wusndeckas BenuumMHA, CHJa CBETa COOTBETCTBYET MOJEIH TOUYEYHOTO
MCTOYHUKA CBETA U MOTOMY HE MOXKET XapaKTEepPH30BaTh CBETOBBIC XapaKTEPUCTUKU
CBETWJIbHUKA B OJIMKHEM TIOJIE, PACCUMTHIBAEMBIC TOJBKO MO MPOCTPAHCTBEHHOMY
pacrpeeneHuIo IPKOCTH CBETUIIbHUKA [4].

Hayunwviii 632250 6 6ydywee 8



	4) дослідження свердловини на приплив при різних депресіях для побудови індикаторних діаграм.
	Таблица 1
	Формулы размерности некоторых электромагнитных величин  в системах величин LMTQ и LMTI
	1. Алексеев Г.Н. Общая теплотехника. – М.: Высшая школа, 1980. – 552с.
	2. Бобров Ю.Л., Овчаренко Е.Г., Шойхет Б.М., Петухова Е.Ю. Теплоизоляционные материалы и конструкции. Учебник для средних профессионально-технических учебных заведений. – М.: ИНФРА-М, 2003г. – 268с.
	5. Кутателадзе С. С. Основы теории теплообмена. – Изд. 5-е перераб. и доп. – М.: Атомиздат, 1979г. -  416 с.
	Теорема 2. Для довільного  група  є 2–породженою.
	Теорема 3. Для довільного  група  є 2–породженою.
	Література:




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



