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AHOTAIII

ABPAMOBA Okcana Bimaniiena, MUPOHEHKO Hamana Bacuniena. 3ACTOCYBAHHA MYJIbTHME]/[IA-
TEXHOJIOTTH Y PEATIBAIII IHTHBITYAJTBHOI O ITIIXONY 10 HABYAHHSA CTYJIEHTIB

B cmammi posenadaiomucsi modicausocmi 3acmocyganms myibmumeoiinux npezenmayivi MS Office PowerPoint npu
niocomosyi  mauOymuix —@uumenié mpyoogoco HAGUAHHA ma mexHoaocil. Jlocniodceno  8apiaHmu - BUKOPUCTAHHS
MYTbMUMeOTtiHUX npe3enmayiti O IHOUBIdYanbHo2o nepeisidy Ha Komn'tlomepi nio uac ayOumopHux sauame. Y cmammi
3aNPONOHOBAHO CXEMU PO32ALYAHCEHOT MYTbMUMEOTIIHOI npe3enmayii npu nO8MopeHHi MeopemuiHo20 Mamepiany 6dice usUeHol
memu abo K 00NnycK 00 GUKOHAHHSL 1AOOPAMOPHO-NPAKMUYHOL0 3A80AHHS i3 NPOUOEHOT meMu.

Knrouogi cnosa: mynomumeditina npezenmayis, inepnocunanhs, iHougioyanbHuli nioxio 00 Ha84aHHs, Mecmosi 3a80aHHSI.

ABPAMOBA Oxcana Bumanvesna, MUPOHEHKO Hamanva Bacunvesena. IPUMEHEHUE MYJ/IbTUME/IHUA-
TEXHOJIOTHH B PEAJTH3ALIHH HHIHBHYAJILHOI O IIOJX0JA K OBYYEHHIO CTYAEHTOB

B cmamve paccmampugaiomes 803MOiCHOCIU npuMeHenus. Myavmumeoutinvix npesenmayuti MS Office PowerPoint npu
noocomoske  0yOywux yuumeneu mpyoosoeo o06yuenus u mexuonocui. Hccredosanvl  apuanmel  UCHONb308AHUSL
MYTbMUMEOUTIHLIX  Npe3eHmayuil 01 UHOUBUOYANbHO20 HPOCMOMPA HA KOMHblOmepe 60 6peMs ayOUMOPHLIX 3AHAMULL
IIpeonodicenvl cxemvl pazgemeneHHol MyTbMUMEOUUHOU npe3enmayuy npu NOBMOPeHUU Meopemu4ecKkozo Mamepuana yice
U3yUeHHOU membl Wil KaK OONYCK K GbINOJIHEHUIO 1a00pamopHO-NPAKMUYECKO20 3a0aHUsA NPOUOEHHOU MeMbi.

Knrouesvie cnosa: mynvmumeouiinas npezenmayus, SUNEpCCbLIKY, UHOUBUOYALbHLIEL NOOX00 K 00YYeHulo, mecmogwvle
3a0anusl.

ABRAMOVA Oksana Vitaliyvivna, MYRONENKO Natalya Vasil’yevna. MULTIMEDIA TECHNOLOGIES IN
REALIZATION OF INDIVIDUAL APPROACH TO TRAINING OF STUDENTS USING

The possibilities of use of multimedia technologies in educational process of higher educational institutions, in particular
the multimedia presentations of MS Office PowerPoint when training future teachers of labor training and technologies are
considered in the article. Classification and the review of the multimedia presentations on extent of use of various effects is made
are characterized. Multimedia presentations for individual viewing on the computer during the classroom occupations and
opportunities of application of hyperlinks in realization of individual approach to training of students using options are
specified.In the article branched multimedia presentation schemes are offered that allow to structure theoretical material
terefore each student can choose an optimum trajectory of studying of material and convenient rate of work on discipline for
himself are considered. The presentations which are created with the help of the developed algorithm can be applied at repetition
of theoretical material both already studied subject and the admission to performance of a laboratory task on the passable
subject. The algorithm of the sequence of creation of the multimedia branched presentation polls is presented in article.
Conclusion: Use of hyperlinks in the multimedia presentations give opportunities to arrange the speed of passing of assimilation
of information under the level of educational cognitive activity of each student, by creation of an algorithm of branched system of
transition to portsiyovan blocks of educational information during repetition of a training material.

Key words: the multimedia presentation, hyperlinks, individual approach to training, test tasks.

AKYJIEHKO Ipuna Anamoniiena, KH/IKOB Onez Eodyapoosuu. TEOPETHYHI OCHOBH III/IIFOTOBKH
MAHBYTHbOI'O BUUTEIA MATEMATHKH JTO OPTAHI3AIII TIPOEKTHOI JIA/TLHOCTI HIKOJIAPIB

Cmamms npucesauena auanizy noaiaody HAYKOBYIE HA 3MICM NOHAMb «NPOEKMYBAHHS 8 OCGimiy, «nedazociune
NPOEKMYBAHHAY, «NPOEKMHE HAGUAHHAY, «NPOEKMYBANbHA | NPOEKMHA OIANbHICIbY Y KOHMEKCMI GUSHAYEHHS MeopemuiHuxX
OCHO8 Ni020MOBKU MAOYMHbLOLO GUUMEN MameMamuKku 00 opeauizayii npoexmmuoi OisibHocmi wikoasapie. Po3pisuacmbcs
npoekmna OisnbHICMb YUHIE Y HAGUAHHI MAMeMamuku ma HpOoeKmHa OiIbHICMb CMYOeHmi6 — MauOymHIX yuumenie
MamemMamuxu, wo peanizyemuvcs nio 4ac ixwvoi memoouynoi niocomosxu. IIpoexmna memoouuna OisnbHICb CMYOeHmie —
MaUOYmHix yyumenie Mamemamuku mMpaAKmMyemvpcs AK X aKMUGHA mMeopua HAyKO80-NPOOYKMUGHA OisllbHICMb, WO
30IUCHIOEMbCA Y NEGHUTE NPOMIJICOK HACY, 3 MEMOI0 CMEOPEHHs MAMEPIaNbHO20 i [HMENeKMyanbH020 NPOOYKMY HA OCHOBI
CamMOCMITIHO20/KONEKMUBHO20 GUKOHAHMA 3A6UACHO 3ANIAHOBAHUX CNOCODIE MEeMOOUUHOI Ma MamemamuyHol OifanbHoCmi i3
MEMOOUYHUMU | MAMEMAMUYHUMUY 00 €EKMamu Yu Ix MOOEnAMU, d MAKONAC 3 00 cKmamu HAGKOAUWHBOL OIUCHOCTI.

Knrouogi cnosa: npoexmysanns @ ocgimi, nedazociune npoekmy8anisi, NPOEKMHe HA8UAHHs, NPOEKMYBAIbHA OislbHICb,
npoexmua OisNbHICMb CYO €KMi6 0c8imnbo20 npoyecy.

AKYJIEHKO Hpuna Anamonvesna, 7KU/[KOB Onez I0yapoosuy. TEOPETHYECKHE OCHOBAI I10/]I'OTOBKH
BYJAYIIETO YYUTEJIA MATEMATHKH K OPTAHHU3AITHH ITPOEKTHOH JEATEJILHOCTH IIIKOJIb HUKOB

Cmamus nocesaujena ananu3y MOYKU 3PEHUs. YYEHbIX HA COOepIuCcaHue NOHAMUL «NPOeKMuposanue 6 00pa3o8aHuuy,
«nedazo2uieckoe NPOeKMUPOBAaHue», KNPOeKmHoe 00yuenuey, «NPOeKmupPoBOUHAs U NPOEKMHAS 0eAMeNbHOCHbY 8 KOHmeKCme
onpeoenenus meopemuieckux 0CHO8 NOO20MOosKY OYOyuje2o yuumeis MamemMamuk K OpeaHu3ayu NPOeKmHoll 0esmenbHoCmu
WKONbHUKOS. Pasnuuaemca npoekmuas O0essmensbHocmb yuauwuxca 6 0OyueHuu Mamemamuxe U RPOEeKMHAs OesmelbHOCHb
cmyO0eHmos - 0yOywux yuumeneli MamemMamuxy, peanusyemas npu ux Memoouyeckoli noocomoske. Ilpoexmuas memoouveckas
0esimenbHOCMb  CIyO0eHmos - OyOywux yuumeneti MameMamuky MpaKkmyemcs Kak UX aKmueHds MEOpHecKas HAyYHOo-
nPOU3BOOUMENbHAsL  OESIMENbHOCHb,  OCYWECMENAeMAs 6 ONPeOeNeH bl  NPOMENCYMOK BPeMeHl, ¢ Yenblo CO30aHUs
MamMepuanbHo20 Ul UHMEIEeKMyanibHo20 NPOOYKMA HA OCHOBE CAMOCHMOAMENbHO20, KOMIEKMUBHO20 BbINONHEHUs 3apainee
3aN1aHUPOBAHHBIX CHOCODO8 MEMOOUYECKOU U MAMeMamuieckol O0esmensHOCMU ¢ MemoOUdeCKUMU U MAmemMamuieckumu
06vexmamu uil Ux MOOeIsiMU, A MaKice ¢ 00bEKMamu OKpydicaioweli 0elcmeumenbHOCMu.

Kniouesvie cnoea: npoexmuposanue 6 o00pazosanuy, neoazo2uvecKoe HnpPOeKMuposanue, npoeKmHoe ooOyueHue,
NPOEKMUPOBOUHAS OESAMENbHOCMY, NPOEKMHAS 0eAMeNbHOCMY CYObeKmo8 00paz08amenbHo20 npoyecca.

AKULENKO lIrina Anatoliyivna, ZHYDKOV Oleh Eduardovych. THEORETICAL BASES OF TRAINING FUTURE
TEACHERS OF MATHEMATICS TO THE ORGANIZATION OF PROJECT ACTIVITIES OF STUDENTS

Forming methodical competence of a future Mathematics teacher is a goal of his methodical training and occurs while
performing various methodical activities. Design and project activities relating the organization of schoolchildren’s project
activity while learning Mathematics, are distinguished among other activities of the students in the course of their methodical
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training. The article considers the analysis of scientists’ views concerning the concepts of «design», «design in educationy,
«pedagogical designy», «project educationy, «project activityy in the context of determining theoretical bases of training a future
Mathematics teacher to the organization of schoolchildren’s project activity. The design activity of a future Mathematics teacher
in the context of methodological design has its additional specific feature, since it is carried out not in the educational process at
school, but during methodological training at a higher school; therefore, a student performs methodological design not with
methodical objects, but, mainly with their models, and he is limited to the possibility of verifying the results of methodical design
The authors consider design activity as a concept reflecting operation-activity aspect of an activity on designing and being
determined as a system of consistent interrelated procedures and operations performed with certain objects or their models,
based on the prediction of this activity results. Project activity is considered as constructive and productive activity of education
process subjects aimed at solving significant education or life problem, achieving final results on the course of goal-setting,
planning and implementing a project. The authors distinguish the project activity of a teacher and pupils in learning
Mathematics and the project activity of students, future Mathematics teachers, which is implemented during their methodical
training. The project activity of a teacher and pupils is considered in the context of implementing Mathematics activity with
mathematical abstractions and objects of surrounding reality; the project activity of students — in the context of methodical
design. The need in special training of a future teacher to the organization of pupils’ project activity in Mathematics study while
studying in higher school is substantiated in the paper. This field of research is in the focus of further scientific research.

Key words: design in education, pedagogical design, project training, design activity, project activity of educational
process subjects.

ATAMAHYYK Hempo Cepziiiosuy, HIMUYK Hazapiii Izoposuu. ITPOTHO3 K BAXJIHBHH OPICHTHP B
PE3Y/IbTATHBHOMY HABYAHHI ®I3UKH

Y emammi posensanymo ocobnusocmi opeanizayii naguanvro-niznasanvbhoi oisavnocmi yunie. Ilokazano eajiciugicms 6Mino
MIMU CNPOCHO3YBAMU OYIKY8aHULl pe3yrbmam Ha ypoyi @izuxu y wkoni. [Jemanvho onucano, wo coboio sa6ise nedazociune
NPOCHO3Y8AHNA MA MeO OMONO02IA NPOSHO3YEAHHS T IXHE Micye ma 6NIue nio 4ac ni02omogku euumeinsi 00 NPOBEOeHHsl YPOKY 3
@izuxu. Ob2pyHmMO8YEMbCs BUKOPUCMAHHS HOBUX (IHHOBAYIIHUX) MEMOOI8 HABUANHS DI3UKU WKOIAPIE, 30KpeMa SIK MOICTIUBO
nooyoyeamu Oianoe MidiC MuMu XmoO HABYAEMbCS MA KOMN IOMEPOoM 3a O0ONOMO20I0 61ACHO pO3pobreHo2o caimy, md
CNpO2H0308aHO eheKMUGHICMb | OOYINbHICIb BUKOPUCTNAHHS MAKO20 CROCO0Y HAGUAMHA HA YPOKAX (i3uKku y cmaputiti WKoii.
Pozensanymi ocnosni npomupivys, wo 6uHUKaAIOMb Yy €Uumens npu GUKOPUCMAHHI 61IACHO20 Calimy HA Ypoyi ma UCEimieHi
OCHOBHI CNOCOOU BUPIWENHSI OAHUX NPOTMUPIY.

Knrouogi cnosa: ypox, pezynomamuene nasuanms gizuxu, HagyanvHuil npoyec, iHHO8ayitini Memooi, caim.

ATAMAHYYK Temp Cepzeceun, HUMIYK Hasapuii Heopesuu. ITPOTHO3 KAK BAXHBIF OPHEHTHP B
PE3Y/IbTATHBHOM ObYYEHUH ®U3UKH

B cmamve paccmompenvl ocobennocmu opeanuzayuu y4ebHo-no3HagamenvHol Oesmenvhocmu yuawuxca. Ilokasana
BAXCHOCb YMENO YMEMb CNPOSHO3UPOBAMb 0JHCUOAEeMbLIl pe3yibmam Ha ypoke gusuku 6 wikone. I1oopobno onucano, umo
cobotl  npedcmagisiem nedazocuyecKkoe NPOSHOUPOGAHUE U MeOOMON02UA NPOSHOSUPOBAHUS U MeCmo U 6GausHue npu
nooeomoske yuumensi Kk npogedenuto ypoxa no gusuxe. OO60CH08bI8AIOMCS UCNONb308AHUSL HOBbIX (UHHOBAYUOHHBIX) MEMOO08
00yuenus usuke WKOIbHUKOS, 8 YACHHOCHU KAK B03MONCHO HOCHPOUMb OUAN02 MeNHCOY MeMU, KO YYUMCs U KOMIbIOMEPOM C
noMowbio codcmeentoll pazpabomanHozo caiima, ma CNpocHO3UPOBAHO IPHEKMUBHOCHIL U YereCO0OPAZHOCHTb UCHONb308AHUS
makozo cnocoba odyuenus Ha ypokax usuku 6 cmapuieil wkone. Paccmompenvl ocHosHbie npomusopeyus, 803HUKaiowue y
yuumers npu UCNONL30BAHUU COOCMBEHHO20 CAIMA HA YPOKeE U OCBEWeHbl OCHOBHbLE CHOCOObI pelienus OAHHbIX NPOMUBOPE Ul

Knroueswie cnosa: ypok, pesyniomamusgroe o6yuenue Qusuxu, yueOHblll npoyecc, UHHOBAYUOHHbLE MEMOOU, CALiM.

ATAMANCHUK Petro Serhiyovych, NIMCHUK Nazarij IThorovych. FORECAST AS AN IMPORTANT OBJECTIVE
IN PERFORMANCE FIELD EDUCATION

The article deals with the peculiarities of the organization of educational and cognitive activity of students. It is shown how
important it is to be able to predict the expected result in a physics classroom at a school. It describes in detail what constitutes
pedagogical forecasting and holodistic prediction and their place and influence during the preparation of a teacher for a physics
lesson. The author substantiates the use of new (innovative) methods of teaching physics of schoolchildren, in particular how it is
possible to build a dialogue between those who are studying and a computer using a self-developed site, and the effectiveness
and feasibility of using such a method of training in physics classes in the high school is predicted. The main contradictions that
arise in the teacher when using their own site in the lesson are discussed and the main ways of solving these contradictions are
highlighted. As you know, the educational process must be built in accordance with the needs of the individual and the individual
capabilities of children, the growth of their creative and autonomous activity. This requires organizing training in accordance
with the abilities, talent of the child, and the ability to study. The need for a reorientation is to create opportunities for everyone
to become oneself. In an educational institution, the bases of these important changes are laid directly in the class. Based on the
above, we understand that the correctly predicted result of the lesson is half the successful completion of the training session, the
other half will make the skillful use of different means of teaching physics and the experience of the teacher of using these tools.
After all, how can a teacher work on a productive work in a classroom, he will be able to give schoolchildren a deeper
knowledge of physics, teach them to understand the nature of the main physical phenomena, show that physics is not a dry
science, and that physics is an interesting science with different experiments and experiments , with various established facts that
improve and facilitate our lives.

Key words: lesson, effective teaching of physics, educational process, innovative methods, site.

BAPKAHOB Apmem Fopucosuy. BASHAYEHHA MOTHBAILIII HABYAHHA ®I3AKH CTYJEHTIB ATPAPHHUX
KOJIE/’KIB

Poszensnymo numanns eusnauenns poni Momugayii' y Ha84aibHO-NIZHABANbHIT QIAIbHOCI CMYOEHMIE A2POMEXHONOSIHHUX
KO1€02Icig nio uac ugueHHs1 Qhisuku 3 3anyueHHam npogecitino-cnpamosanozo mamepiany. Oxapaxmepuzo8ano munu MOmueayii
V HasuanbHOMy npoyeci: 308HiuHa ma enympiwins. Okpemo onucana coyianvha momusayis. Ilpedocmaesnerno ponv npogeciiino-
CIPAMOBAHO20 MAmMepiany K NOMYIcHo20 pakmopy 306HiwHb0I Momusayii. [Ipedcmasneni oani onumyeanus cmyoenmis wooo
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6U3HAYeHHs. Momusayii naguanhs Qizuku cmyoenmis azpaphux Konedxcis. Ilpedcmasgneno winaxu nioguujens inmepecy nio uac
HagyanHs QI3UKU 3 YPAXYBAHHAM De3yIbmamie OnumyeanHs cmyoenmis: npogeciiina cnpsamMoganicms GUKIAOAHHS npeomemy
KYpCy 3a2anvhoi Qisuku, GUKOPUCMANHS HABYATbHUX NPOONEMHUX GUPOOHUYUX CUMYAYI, POPAXYHKOBUX 3a0aH 3 YPAXYBAHHAM
npogecitinoi’  cnpamosanocmi, nposedenHss npo@eciiino-CHpAMOBanUx JAOOPAMOPHUX MA NPAKMUYHUX pobim, 3amyuamu
cmyoenmig 00 npoekmHoi OisinbHoCni, nidbUpaloyu memy max wob 60Ha NOEOHY8ana izuKy ma mandymmio npogecio.

Knrouogi cnosa: npogheciiina cnpsimosanicms, acpomexmonoeiuna oceima, (hizuxa, nCuxonocis, mMomugayis, npogecis,
inmepec.

BAPKAHOB Apmem bopucosuu. OIIPEJI/IEJIEHUE MOTHBAILIHH OBYYEHHA ®OU3SUKE CTYAEHTOB
AI'PAPHOI'O KOJUIE/[7ZKA

Paccmompenvt  gonpocvl  onpedenenus ponu  Momugayuu 8 yueOHO-NO3HAGAMENbHOU OesmenbHOCU  CIMYOeHmos
ACPOMEXHONOSUYECKUX KOIeOdicell Npu UVHeHuu @QU3UKU ¢ NpugiedeHueM npogeccuoHanbHO-Hanpasienno2o Mamepuand.
Oxapakmepu3zoeanvl munvl MOMUGAyUU 8 y4eOHOM npoyecce: GHewHssi u eHympenuss. OmoenbHo ONucana coyuanbHas
momugayus. Ilpedcmasnensvi pons npo@hecCUoHanbHO-HANPAGIEHHO20 MAMEPUANA KAK MOWJHO20 (haKmopa Hewteil MOmusayuu.
Ilpeocmagnennvie Oanmnbie 0Onpoca CmMyOeHMO8 NO ONPeOeleHUuI0 MOmueayuu oOyueHus @usuke cmyoenmos azpaphvix
Koanedvceil. Ilpeocmagnenvl nymu NOGbLUEHUs UHMEPeca 60 6peMs O00YueHus (u3uke ¢ y4emom pe3yabmamos Onpocd
CcmyO0eHmos: npogeccuonanbhas HanpasieHHoCms NPenooasanusl npeomema Kypca obwell gusuxu, ucnonv3osanue y4eOHvix
nPOGIEMHBIX NPOU3BOOCHIBEHHVIX CUMYAYUTl, PACYEMHBIX 3A0ay ¢ Y4emoM npo@hecCUOHATbHOU HANPAGIEHHOCUY, NPOBeOeHUe
nPOGecCcUOHATbHO-HANPAGICHHBIX  1A0OPAMOPHBIX U NPAKMUYECKUX —pabom, Npueiekamsv CHyOeHmo8 K NpPOeKmHOu
desimenbHOCMU, NOOOUPAsL MeMy Mak ymoobvl ona couemana usuxy u 6yoyueii npogeccuu.

Kniouesvie cnosa: npogheccuonanvnas HanpagieHHocmv, aspomexHonoudeckas o6pazosanue, OU3UKA, NCUXOTO2US,
Momugayus, npogheccus, unmepec.

BARKANOV Artem Borisovich. DETERMINATION OF MOTIVATION OF PHYSICS OF AGRICULTURAL
COLLEGES STUDENTS

The primary task of education is to adapt the individual to life, to solve life problems, to professional activity. In the
process of practical activity, the process of interconnection of the acquired knowledge and practice takes place.

Theoretical knowledge in physics, oriented to the future profession, enables the future specialist to comprehend new ideas,
technologies and concepts. At the same time, the focus of the material on the future profession greatly extends the professional
outlook of a specialist, enabling to see in general a professional problem or production task, to apply theoretical knowledge in
carrying out practical actions, to determine the strategy of solving problems and problems, to find the optimal solution to them .
Therefore, professionally directed training in physics forms the basis of basic training of students in agrotechnological
specialties.

One of the key problems of pedagogy is the study of the motivational component of the individual as one of the main factors
of the effectiveness of educational activities, which includes the need to study the conscious motives that activate the personality
in the learning process. Knowledge of the motivational basis is the driving force of this process, the coordination of these
components is a guarantee of the achievement of the desired result by the teacher.

The main motives of studying in psychological and pedagogical literature are external and internal.

Social and cognitive motives of educational activity differ in their dynamic and content characteristics. Dynamic
component is manifested in emotional color (modality), stability, strength. Content characteristic - is the presence or absence of
a personal sense of learning; effectiveness; level of awareness of the motive; spreading to different aspects of the learning
process.

In our opinion, one of the most influential external motivational factors influencing the process of studying physics in
agrotechnological colleges is the professional orientation of teaching physics.

We analyzed the motivation of teaching physics students of agrarian colleges and found that 72% had social motives, 25 %
external and 3 % internal motives. Increasing the level of internal motivation, in our opinion, is possible with the use of
professionally oriented physics education.

To implement the principle of professionally oriented learning, it is necessary to use educational problems of a productive
nature, calculation tasks taking into account professional orientation, etc. The training information will be much more efficiently
mastered by students in the process of studying physics with the integration of professional technological disciplines only on the
basis of the implementation of professional orientation and the implementation of multilevel interpersonal relations.

Key words: professional orientation, agrotechnological education, physics, psychology, motivation, occupation, interest.

BEHJIEC KOpiii Iemposuy. BUKOPHCTAHHSA THHOBAIIHHHUX TEXHOJOITH JUIA E®EKTHBHOI'O
®OPMYBAHHA KOMIIETEHTHOCTEH IIKOJIAPIB

Cmamms npucesiyena auanizy axmyaibhux O1si HO80I YKPAiHCbKOI WKOAU IHHOBAYIHUX MEXHONO02Il, MeopemudHomy
00IpyHmMy8anni ma CMBOPeHHi  IHHOBAYIUHUX Memooi8 | Npuliomis, CHpAMOSAHUX Ha egekmusne Gopmysants
KoMnemenmuocmetl y wikonapie. ¥ pobomi eudineno pso 0OCHOBHUX HAYKOBUX HANPAMI@ NCUXON02T, SKI NOSACHIOMb MeXaHiZMu
3aceocnns 3Hanb. Ha ocno8i yux Mmexamizmie po3Kpumo 6adciugicmv 3acmocy8anhs Memoody NpOoeKmie ma npoonemuor
mexnonoeii. Po3pobneno ma 6nposadceno mexnonoeito KOHMpnpurkaaoie, ska IPYHMyemovcs Ha OIbHICHOMY ni0X00i ma meopii
PO36UBANLHO20 HABYAHHA. Bukopucmanns xowmpnpuknadie Oazyemuvcsi Ha OiANeKMUYHOMY NpuHyuni €onocmi i 6opomvou
npomunexdcHocmetl, a came NPOMUNEHCHOCME (RPOMUPIUYS) BUCMYNAIOMb 20NOGHUMU YUHHUKAMU HAOYMMA WKOIAPAMU
KOMNemeHmHocmeil.

Knirouogi cnosa: komnemenmuocmi, innogayitini mexnonozii, npoonemua mexHonozis, KOHMPRPUKIAOU.

BEHJIEC FKOpuii  Iemposuu.  HCITOJb3OBAHHE  HHHOBAIIHOHHBIX TEXHOJOTHH  JUIA
3ODEKTHBHOI' O ®OPMHPOBAHHA KOMITETEHTHOCTEH IIIKOJTbHHKOB

Cmamus nocesuena ananusy akmyanbHulx O HOBOU YKPAUHCKOU WKOJbI UHHOBAYUOHHBIX MEXHON02UL, MeopemuiecKoMmy
000CHO8AHUIO U CO30ANUIO UHHOBAYUOHHBIX MEMOO08 U NPUEMO8, KOMOopble HANPAsieHbl HA POPMUPOSaHUe KOMHemenmHoCmell
Y WKONbHUK08. B pabome gvidenerno yenviil psao HAYYHbIX HANPAGIEHUL NCUXON02UL, KOTOPble 00BACHAIOM MEXAHUIMbL YCEOEHUs
suanull. Ha ochose smux mMexanuzmos packpbimo 6adCHOCMb UCHONb306AHUSL MEMOOd NPOEKMO8 U NPOOIEMHbIX MEXHOLOSUN.
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Paspabomano u 6nedpeHo mexHonocuio KOHMpRPUMEpPOs8, KOMopas OCHOBbIGAEMCs HA OesMeNbHOCIMHOM NO0X00e U meopuu
pazsusaroujeco odyuenus. Hcnonvsosanue konmpnpumepos 0azupyemcsi Ha OUALeKMUu4eckom npunyune eouncmea u 6opvovl
nPOMUEONONOdNCHOCHeEl, a 8edb UMEHHO NPOMUBONONONCHOCIU — (NPOMUGOPEUUs) AGNAIOMCA  SNAGHLIMU  hakmopamu
Gopmuposanusi KoMnemeHmHoCmell Y WKOTbHUKOG.

Kniouosi cnosa: xomnemenmuocmu, UuHHOBAYUOHHbIE MEXHONOUU, NPOOIEMHAS MEXHONO2US, KOHMPIPUMEDDL.

BENDES Yurii Petrovich. USE OF INNOVATIVE TECHNOLOGIES FOR EFFECTIVE FORMATION OF
COMPETENCIES OF SCHOOL STUDENT

The urgent problem of socio-economic and scientific and technological development of society is to increase the efficiency
of information processes, which requires the correspondence of educational and cultural level with modern advances in science
and technology. The rapid increase in the amount of information, the need for rapid communication, data exchange and
decision-making require the improvement of the methodological system of education as a set of hierarchically related
components: the goals of learning, the content, methods, tools and forms of training organization

The article is devoted to the analysis of topical for the new Ukrainian school of innovative technologies, theoretical
substantiation and creation of innovative methods and techniques aimed at forming competences in schoolchildren. The paper
highlights a number of basic scientific areas of psychology that explain the mechanisms of learning knowledge. Based on these
mechanisms, the importance of using the method of projects and problem technology is disclosed. The counterexamples
technology is developed and implemented, which is based on the activity approach and the theory of developmental training.
Learning with counterexamples:

- stimulates the manifestations of autonomy, activity, initiative and creativity;

- develops intuition, discursive (penetration into the essence), convergence (discovery), divergence (creation), critical
thinking;

- gives experience of creative solution of various scientific and practical problems.

It should be noted that compared to problem-based learning, the use of counterexamples technology is more widespread.
The use of countermeasures is based on the dialectical principle of unity and the struggle of opposites, namely opposites
(contradictions), which are the main factors for pupils” acquisition of competences.

Key words: competence, innovative technologies, problem technology, counterexamples

BUIAIIl Oxcana Bikmopiena, BEJIHYKO Jlee /Imumposuy, I'Y3UK Haoia Mukonaiena, JIIIIIUHCbKA Xpucmuna
Isanisna, TIETPYYEHKO Oxcana Cmenaniena, COKLI Bozoan Tsanosuu. IIIBUINEHHA AKOCTI BIHCbKOBOI
OCBITH HA OCHOBI METOJY IHTEHCH®IKALII

Cmamms  npucesiuena numanHam niosuwjenHs sKocmi @iticbkosoi ocsimu. [l ybo2o 3anponoHOBaHUll Memoo
inmencugbixayii, axuil nepeddbauac nepedants Kypcanmam 0inbui02o 06cay Haguanvhol ingopmayii npu ne3minHitl mpusaiocmi
HagyanHs Oe3 3HUNCEHHs BUMO2 00 AKOCMI 3uaHb. Lleti memoo 6a3zyembcs Ha Mpbox pieHsax nisHanks Hogoi memu. Bionogiono oo
HbO2O KOJICHE 3aHAMMA GKIIOYAE MAKI emany: O3HAUOMYUll, CNPAMOBAHUL HA AKMYAni3ayilo 3HAHb KYPCAHMIE Ma BUAGIIEHHS
IHOUGIOYaNbHUX MPYOHOWI6 | NPO2ANUH 6 3HAHHAX, YCEIOOMIEHHS Mda QOpMYnI08aHHs [HOUGIOYANIbHUX Yilell HA8UANbHOT
OisLIbHOCME; MEMAMUYHUL, HA AKOMY 6i00Y8AcmbCs NOOAHHS MA CNPUIHAMMA HOB0I meMu, NIOCYMKOBUl, siKull nepedbaiac
cucmemamuzayito i oyinioganus ompumanoi ingpopmayii, 3akpinienus noyymoeo mamepiany. 3anponoHOBAHUL MEmOO
inmencughixayii 3ab6e3neuye 6UCOKY AKICMb 3ACEOCHHA HAGYANLHO2O MAMEPIany, CHNPUsc PO3GUMKOBI JIOCIYHO20 MUCTEeHHS,
meopuux 30i6HOCmell ma aKMUSHOMY MOMUBOBAHOMY NPOYECY 3ACBOEHHS 3HAHD.

Knrouogi cnosa: sixicms siticbko6oi’ ocgimu, memoo inmencugixayii.

BUJIALIl Oxcana Buxmoposna, BEJIHYKO Jles¢ /Imumpuesuu, I'Y3bIK Haoesrcoa Huxonaeena, JIMIIIUHCKAA
Xpucmuna Heanosena, IETPYYEHKO Oxcana Cmenanosna, COKHJI bozoan Hearnosuu. IIOBBIIIIEHUE KAYECTBA
BOEHHOI' O OFPA30BAHHA C HCIIOJIB3OBAHUEM METO/IA HHTEHCH®HKALITUH

Cmamus  noceawena 6onpocam NoGblUeHUs Kauecmeda 60eHHo20 00pazosanus. s 2moz2o Npeonodicen Memoo
unmencugpuxayuy, Komopulii npedycmampugaem nepeoavy cmyoenmam 0Oonvueco obvema yuebnou uHgopmayuu npu
Heu3MeHHOU NPOOOIHCUMENbHOCIU 00yuenus be3 cHUdICeHus mpeboganull K Kawecmsy 3nanutl. Imom memoo 6azupyemcsi Ha
mpex ypoeuax nosnanusi Hoeotl memvi. Co2nacHo emy, Kasicooe 3ansAmue 6KIIoHAen cledylowue dmanbl: 03HAKOMUMENbHbII,
HANpAagIeHnblll Ha aKMyanu3ayuio 3Hauull KypCcanmos U 6bise1eHus UHOUBUOYANbHbIX NPoOaeM U npobenios 6 3HAHUAX, OCOZHAHUE
u  opmynuposanue UHOUBUOYATbHBIX Yenell YYeOHOU OesmenbHOCY,  MeMamuyeckull, Ha KOMOPOM HpOUCXOOUm
npeocmasnenue u GOCHpUAMUe HOBOU MeMbl, UMO206bl, KOMOPHIL NpedycCMampueaem CucmemMamu3ayuio u oyenusatue
NOJYYeHHOU UHGOpMayuL, 3aKpennenue yeablanio2o mamepuand. IIpednodcennsiii Memoo unmencuguxayuu odecnevugaen
BbICOKOE KAYeCcmeo YCGOeHUs YUeOHO20 Mamepuanda, CHOCOOCMEYem pa3gumuio J0SUYECKO20 MblUIEeHUs, MEOPUECcKUX
chocobnocmeti u akmusHOMY MOMUBUPOSAHHOMY NPOYECCA YCBOEHUs SHAHULL.

Knrouesvie cnosa: xauecmso goennozo obpazosanus, Memoo uHmeHcuduKayuu.

BILASH Oksana Viktorivna, VELYCHKO Lev Dmytrovych, HUZYK Nadiya Mykolayivna, LISHCHYNSKA Khristyna
Ivanivna, PETRUCHENKO Oksana Stepanivna, SOKIL Bogdan Ivanovych. IMPROVING OF THE QUALITY OF
MILITARY EDUCATION ON THE BASIS OF THE INTENSIFICATION METHOD

Military education is the basis for the formation of a strong army and educated military specialists. Obtaining high-quality
military education is a topical issue in connection with the hybrid war that takes place in eastern Ukraine, and the need for rapid
recovery and development of the state’s defense capability. The article is devoted to the issues of improving the quality of
military education. For this purpose, the intensification method is proposed, which involves the achievement in the study of the
desired results due to qualitative factors, that is, due to the stress of the mental capabilities of the individual, the transfer of
students more amount of educational information with unchanging training duration without reducing the requirements for the
quality of knowledge. In developing this technique, the following basic rules were guided: cadets who are beginning to study a
new subject have different levels of training; they are not accustomed to spending a lot of time developing new material; not able
to carry out self-control; have an overestimation of their level of self-esteem. This method is based on three levels of knowledge
of a new topic. According to it, each lesson includes three stages. The first one is the study, aimed at actualizing the knowledge of
students and identifying individual difficulties and gaps in knowledge, awareness and formulation of individual goals of

306



HAYKOBI 3AITUCKH Cepis: IledazoeiuHi HAOYKU Bunyck 168

educational activities. The second one is the thematic, where the presentation and perception of a new topic occurs and the third
one is the final, which involves systematization and evaluation of the information received, consolidation of the material being
heard. The proposed method of conducting practical classes allows the teacher to pay more attention to each student, as the level
of training and individual characteristics of each of them are different, then the issues that arise in them when solving problems
are different. By controlling the course of tasks solving, the teacher has the opportunity to answer the questions of each cadet
and help him overcome their obstacles. In addition, after completing a practical lesson, the teacher can really assess the level of
mastering a particular cadet. Thus, the method of intensification ensures high quality of learning material, promotes the
development of logical thinking, creative abilities and an active motivated process of learning knowledge.
Key words. the quality of military education, the intensification method.

BOBHIIEB Imumpo €szenosuuy, bAPABAH Kamepuna Onexcanopiena, CABIIIbKA Anvona Banepiiena.
DPAKYIBTATHBHHH KYPC «3AJAYI OIHTHMIZAIIIDy JUIA YUHIB 10-11 KTACIB B PAMKAX KOHIEIIII
STEM-OCBITH

Y ecmammi poszensoacmoca npodnema 3anposaddicenns 3a0ay onmumizayii 6 wikony 6 pamkax xouyenyii STEM-oceimu.
Buxoosiuu 3 aumanisy icuyloyux npozcpam QakyibmamueHux Kypcié Npucesiyenux 3adadam onmumizayii mamu po3poonena i
006IpyHmosana npocpama Gaxyrbmamuenozo Kypcy «3adaui onmumizayiiy 6 AKil nepedbayeno po3e a3anHs 00CUmsb CKI1AOHUX
3a0a4, AKI, pazom 3 MUM € YIiKagumu, HabIUdICeHUMUu 00 peanbhoi diticnocmi, 1 01 iX 6UKOPUCIAHHS 8 NPoYeci HABYAHHS YUHIB
10-11 knacie ne nompiona adanmayis mamepiany. Kpim moeo, mamemamuynuii anapam, wo 6UKOPUCMOBYEMbCS 8 KVPCI,
YACMKOBO 3HAUOMULL YUHAM, OCKINbKU ONf YCHIWHO20 3ACE0EHHA NPONOHOBAHO20 3MICMY OOCMAMHLO 3HAHbL 3 HACMYNHUX
PO30INi6 MamemMamuKi: meopis tMOSIpHOCMEll, MAMEMAMUYHA CIMAMUCIMUKA, MameMamuynuil ananiz i iiniina aieebpa. 3micm
O0aHux po30inig BUBHACMbCS 8 WKIILHOMY KYPCl MameMamuxu ¢ docmamubomy oocsey. B pospobnenomy Kypci posenidacmocst
yinuil knac 3a0a4 ymoeHoi onmumizayii i 3a smicmom 3adayi onmumizayii 0ocums pisHomanimui. Bonu mooicyms 6ymu nog’sizami
3 NPOEKMYBAHHAM MEXHIYHUX NPUCTPOIB | MEXHONOITYHUX NPOYecis, 3 PO3NOOLIOM 0OMeINCEHUX pecypcis i niany8aHuam pobomu
RIONpUEMCMG, Hapewmi, 3 P36 A3aHHAM NPoONeM, Wo BUHUKAIOMb Y NOGCAKOEHHOMY dcummi moouny. IIpucmpoi, npoyecu i
cumyayii, cmocogHo SIKUX HANeNCUMb pO38 A3y6amu 3a60anHs onmumizayii, nasugaoms 00 ’ckmamu onmumizayii. Memoou
onmumizayii 003601A10Mb 3HAUMU ONMUMATLHI PO36 A3KU 0N Mamemamuynux mooeneti. Ocobnausoio HUMKOIO 8 Kypc 6X00Umbs
nooyoosa mamemamuynux mooenet i GU3HAUEHHs Memoody, KUl mpeba 6UKOPUCMAamu Oasi 3HAXOOUCEHHs ONMUMATLHO2O
D036 AA3KY.

Knrouogi cnosa: STEM-oceima, 3a0aui onmumizayii, pakynbmamugHuil Kypc.

BOEBUIEB /Imumpuin Eezenveeuu, BAPABAH Examepuna Anexcandposna, CABUIIKAA Anena Banepvesna.
DAKYIBTATHBHBIH KYPC «3AJAYH OITHMHIAIIHHA» JIA YUYEHHKOB 10-11 KIACCOB B PAMKAX
KOHIENIIIHH STEM-ObPA30BAHUA

B cmamve paccmampusaemcs npobnema enedpenuss 3a0au onmumuzayuu 8 wikomy 6 pamkax konyenyuu STEM-
obpasosanus. Hcxoos u3z ananuza cywecmsyouux npoepamm QakyibmamueHblx Kypco8 NOCEAUEHHbIX 3a0aUam OnmumMu3ayuu
Hamu paspabomana u 060CHO8ANA NPOSPAMMA (PAKYIbMAMUEHO20 Kypca «3adavu onmumMu3ayuuy 6 Komopou npedycmompeno
petenue 00CmAmo4HO CIONHCHBIX 340at, KOMopble, 6Mecme ¢ MmemM UHMepecHsbl U NPUOIUNCEHbL K PealbHOU 0elcmBUMenIbHOC,
u 01 ux ucnonv3osanus 6 npoyecce ooyuenus yuawuxcsa 10-11 xnaccog ne myscna adanmayus mamepuana. Kpome moeo,
MamemMamuyecKuii annapam, UCHONb3YeMblll 8 Kypce, YACMUYHO 3HAKOM YYEHUKAM, NOCKOAbKY ONA YCHEeWHO20 YCBOeHUs
npeonazaemozo cooepicanusi OO0CMAMOYHO 3HAHUU U3  CIeOVIOWUX pa30enos Mamemamukiy: meopus GeposmHocmel,
MamemamuyecKkas Cmamucmuka, Mamemamuyeckuil anaus u auneinas aneeopa. Cooepacanue OaHHbIX pa30enos uy4aemcs 6
WIKOTLHOM Kypce MamemMamuky 8 00Cmamoynom obveme. B paspabomannom Kypce paccmampusaemcs yeuvlil Kiacc 3a0ay
YVCNIOBHOU ONMUMUZAYUY U NO COOEPIHCAHUIO 3a0a4U ONMUMUAYUU 6ecbMda pasHooOpashbl. Onu mozym Oblmb ceA3aHbL C
NPOEKMUpPOBaHUeM MeXHUYECKUX YCMpoUcme U mexHON02UHeCKUX Npoyeccos, ¢ pacnpeoenenuem O0SPaAHUYeHHbIX pecypcos U
nAGHUPOSaHueM pabomvl Npeonpusmull, HAKoHey, ¢ peuleHueM Npobnem, BOZHUKAIOWUX 6 NOBCEOHEBHOU JICUZHU UeNOBEKd.
Yempoiicmea, npoyeccer u cumyayuu, 8 omuoulenuy KOmMopviX NPUXOOUMbCA peuams 3a0aii ONMUMU3AYUY, HA3bIBAIOM
obvekmamu onmumusayuu. Memoovl onmumuzayuu NO3G0NAIOM HAUMU ONMUMATbHbIE peuleHus O MameMamuyecKux
mooenetl. Ocoboul HUMbIO 6 KYPC 6X00um NOCmpoeHue mMamemamuyeckux mooeneli u onpeoeienue memood, KOmopbwlii Haoo
UCNONBL306AMb OJIA HAXOHCOEHUS, ONTMUMANLHO2O0 PEUEeHUs.

Knrouesvie cnosa: STEM-o6pazosanue, 3a0auu onmumuzayuu, QakyaibmamueHulil Kypc.

BOBYLIEV Dmytro Yevhenovych, BARABAN Katerina Alexandrovna, SAVITSKA Alena Valeriivna. OPTIONAL
COURSE «PROBLEMS OF OPTIMIZATION» FOR STUDENTS 10-11 CLASSES WITHIN THE STEM-EDUCATION
CONCEPT

The article deals with the problem of introducing optimization problems into the school within the framework of the
concept of STEM-education. Proceeding from the analysis of existing programs of optional courses devoted to optimization
problems, we have developed and substantiated the program of an optional course "Optimization Tasks", which provides solving
quite complex tasks, which, however, are interesting, close to real reality, and for their use in the process the teaching of 10-11
grade students does not require adaptation of the material. In addition, the mathematical apparatus used in the course is partly
familiar to the students, since for the successful assimilation of the proposed content there is sufficient knowledge from the
following sections of mathematics: probability theory, mathematical statistics, mathematical analysis and linear algebra. The
content of these sections is studied in the school course of mathematics in a sufficient amount. In the course developed the whole
class of problems of conditional optimization is considered and the content of the optimization problem is quite diverse. They can
be related to the design of technical devices and processes, with the distribution of limited resources and the planning of
enterprises, and finally, to solve problems that arise in everyday life of a person. The devices, processes and situations that are to
be addressed by optimization tasks are called optimization objects. Optimization methods allow finding optimal solutions for
mathematical models. A special thread in the course is the construction of mathematical models and the definition of the method,
which should be used to find the optimal solution. The feature of the proposed course is an accessible presentation of educational
material built on specific examples and tasks. A special place in this course is devoted to the study of linear programming on
affordable senior students mathematical material and the solution of optimization problems. In optimization tasks, in this case we
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understand such problems, the solution of which is to find the largest or least value. Such tasks are also called extreme problems,
since finding the largest or least value is nothing more than finding an extremum - the maximum or minimum of a function.
Key words: STEM-education, optimization tasks, optional course.

BOTOMA3-HA3APOBA Cuirncana Muxonaiena. OCOBJTHBOCTI BHKITAJAHHA OCHOB JH3AHHY Y
MAHBYTHIX YYHTE/IIB TEXHOJIOT'TH

Cmamms  npucesyena OCHOGHUM NONONCEHHAM GUSHAYEHHs 3MICMY OCEIMHbOI NIO20MOBKU MAUOYMHIX Yuumeinie
MexXHON02I 00 BUKIAOANHS OCHO8 OU3AUHY 8 3a2ANbHOOCEIMHIX HABYANLHUX 3AKAAO0AX.

Busnaueno 6 AKocmi 0CHOSHUX NCUXON020-NE0A20LIYHUX YMO8 HAUDINbI YCHIWUHO20 (hOpMYBaHHA ecemuynol Kynbmypu
MatiOymHix yuumenie mexHono2ii HeoOXiOHiCmb 3anyueHHs CMYyOeHmi6 @ CReYianbHO OPeaHi308aly HABUANLHY OU3AUH-OIATbHICMY
i cnpusinbs camopeanizayii cmyoenmie 6 yitl OiiIbHOCHI, 3ACMOCY8aANHS MemoOi8 PO3GUMKY Y CMYOeHmi8, CMmiliKkoi momugayii
00 HaguanHs, nioguwyents ix meopyoi i mpyooeoi akmusHocmi; opicumayii cmyOeHmie Ha 3acmOCY8anHs OMPUMAHUX 3HAHb )
NPaKmuyHil OisibHOCMI.

Ob6rpynmosano, wjo ecmemuyna Kyiomypa Matibymub020 6uumeis MexHon02li, nepui 3a 8ce € pe3yibmamom po36UmKy
11020 ecmemuyHux aKocmetl, MOMy NOKAZHUKAMU CHOPMOBAHOCHI MO20 UU THUO20 KpUMepilo ecmemuunoi Kyibmypu 6yoe
PO36UMOK 30AmMHOCMI 00 NegHo20 68Uy ecmemudnoi disnvhocmi. Pazom 3 mum, po3sumox ecmemuynux skocmeli MalOymHix
BUUMENI8 MEXHON02IT NOBUHHO MAMU Ne0dA2o2iuHy CNpAMOBAHICIb I MAE pO321a0amucs 8i0N0BIOHO 00 3AB80AHL eCMemuyHO20
BUXOBANHSL | PO3BUMKY VUHIE.

Knrouogi cnosa: ousaiin, yuumenv mexnonoeiii, ecmemuina Kyibmypa, Ousaiin-npoexm.

BOTOMA3-HA3APOBA Cuexcana Huxonaesna. OCOFEHHOCTH ITPEITOJABAHHA OCHOB JH3AHHA Y
BYAYIIUX YYUTEJIEH TEXHOJIOTHH

Cmambpsi nocesujena OCHOBHbIM NOLOACCHUAM ONpeOeNeHUss COOePUCaAHUsi 0bpa3o8amenbHoll NOO020MOBKU OYOyuux
yuumeneil mexHono2ul K npenoo0asanuio 0CHO8 OU3alina 6 00weodpaz08amenbHuIX y4eOHbIX 3a8e0eHUsIX.

Onpedeneno 6 Kauecmge OCHOSHbIX NCUXON020-NEOA202UHECKUX —YCIO8Ull  HAubONee YCHeuHo20 OOpMUposanus
acmemuyeckol  Kyabmypvl 0yO0ywux yuumenei mMeXHOA02UU HeoOXOOUMOCMb NpUBneyeHus CmyoOeHmos 6 CNeyuanbHo
OpP2AHU30BAHHYIO VUEOHYI0 OU3AUH-0esIMENbHOCb U COOElCmEUe CAMOPeanu3ayuu CmyoeHmos 8 3moll OesmenbHOCmuU,
npumeHerue Memo008 pasgumus y CMyoeHmos, YCmoudugon MOMusayuu K o0yyenuio, nosbluieHue ux meopyueckoll u mpyoogou
AKMUGHOCMU; OPUEHMAYUY CIYOEHMO8 HA NPUMEHEHUe NONYYEHHbIX 3HAHUL 6 NPAKMUYECKOU 0esmenbHOCH.

Obocrosarno, ymo scmemuueckas Kyaibmypa 0yoyujeco yuumeinsi MexXHON02Ul, npexcoe 8ce20 AGNAEMCs pe3yibmamom
Passumus €20 ICMemuieckux Kaiecms, max NOKA3amenimMu CHOpMUpOBaAHHOCHIU MO0 ULU UHO20 KPUMEPUS ICMEmUiecKoll
Kyabmypul 6yoem pazgumue cnocoOHOCmU K ONpedeieHHOMY GUOY ICMEMUUecKol 0essmenbHOCU.

Knrouesvie cnosa: ousaiin, yuumens mexnonoeutl, cmemudeckas Kyibmypa, Ou3aii-npoexn.

BOGOMAZ-NAZAROVA Snizhana Nikolaevna. FEATURES OF TEACHING FASHIONS OF DESIGNS IN
FUTURE TEACHERS OF TECHNOLOGIES

The article is devoted to the main provisions of determining the content of educational training for future technology
teachers to teach the foundations of design in general education institutions.

The basic psychological and pedagogical conditions of the most successful formation of aesthetic culture of future
technology teachers are defined as the necessity of attracting students to specially designed educational design activities and
promoting self-realization of students in this activity; application of development methods in students, stable motivation to study,
increase their creative and labor activity; orientation of students to apply the acquired knowledge in practice.

It is substantiated that the aesthetic culture of the future teacher of technology, above all, is the result of the development of
its aesthetic qualities, therefore indicators of the formation of this or that criterion of aesthetic culture will be the development of
the ability to a certain type of aesthetic activity. At the same time, the development of aesthetic qualities of future technology
teachers should have a pedagogical orientation and should be considered in accordance with the tasks of aesthetic education
and development of students.

As a result of studying the students creative activity, the analysis of psychological and pedagogical and special literature
on the problem under study, the scientific and theoretical foundations of the aesthetic culture development of the students of the
technological faculty are defined, which include: a system of knowledge about the design; psychological and pedagogical
principles of the organization of purposeful educational activity for the formation of aesthetic culture.

Aesthetic culture of the future teacher of technology, above all, is the result of the development of its aesthetic qualities,
therefore indicators of the formation of a particular criterion of aesthetic culture will be the development of the ability to a
certain type of aesthetic activity. At the same time, the development of aesthetic qualities of future technology teachers should
have a pedagogical orientation and should be considered in accordance with the tasks of aesthetic education and development of
Students.

Key words: design, technology teacher, aesthetic culture, design project.

BOJIUTHH Bacuns Onexcanoposuy, KOITIOTIH Bixmopis Bonooumupisna, ®OMEHKO Kamepuna Cep:iisna.
MOAYJIb OBPOBKHU TECTOBUX 3ABJIAHb EASYTESTS 1151 CEPBEPY MEDIAWIKI

V' Henmpanvnoyxpaincexomy neoyunieepcumemi (LUIITY) yeniwno ¢yuxyionye sii-cavm Bixi-LUIITY, wo 3acnosanuil na
MediaWiki. Ane ons nosnoyinnoi cucmemu ynpasninua nasuanusim Biki-LJITY ne eucmauae 3acobieé ons mecmyeanns. [ns
MediaWiki cmoponnimu pospobuuxamu 6yau cmeoperi 000amkosi npocpamui mooyni, cepeo sxux oopanu Extension Mediawiki
Quizzer. Ilicnsa anpobayii eusgunu HeOONIKU MOOYI — MOJCHA CMEOPIOGAMU MINbKU OOUH MUN MeCmogoeo 3a80aHHS
(MHOMICUNHUL 8UOID §3 OOHICIO NPABUTLHOIO 8i0N0GI00I0). [ unpasients ybo2o oegexmy po3pobunu npospamHuLl Mooy Ol
MediaWiki onsa mecmysanns — EasyTests. B ocnogy npoepamnozco kody EasyTests noknanu koo MediawikiQuizzer.

EasyTests cymicnuii i3 cyvacnumu 6paysepamu, RiOMpuMye mecmosi 3a80aHHs 3 GIOKPUMOIO BION0BI00I0, MHOICUHHULL
6UOIp i3 OOHIEI0 NPABUILHOIO BIONOBIOOI0 MA MHONCUHHUIL 8UOID i3 OEKITbKOMA NPABUTLHUMYU BION0BIOAMU.

Po3spobnenuii npoecpamnuii mooyne EasyTests nepemsopioc @iKi-caiim y NOSHOYIHHY cucmemy YRPAeiiHHs HA8UAHHAM.

Knrouogi cnosa: gixi-caiim, komn tomepuzosana cucmema mecmy8anisl, po3pooKa RPocpamHo2o Mooysl.
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BOJIHJIBIH Bacunuii Anexcandposus, KOIIOTHH Buxmopus Braoumuposna, ©OMEHKO Kamepuna Cepzeesna.
MOZIYJIb IT0 OBPABOTKE TECTOBBIX 3A/TAHHH EASYTESTS //I CEPBEPA MEDIAWIKI

B Ilenmpanvnoykpaunckom neoynusepcumeme (LI'TIY) ycnewno gynxyuonupyem euxu-cavm Bixi-L[ITV, ocnosannuvlii
na MediaWiki. Ho ons noanoyennoii cucmemul ynpaenenusi o0yuenuem Bixi-L{/[ITV ne xeamaem cpedcma 0151 mecmupo8anusi.
Jlna MediaWiki cmoponnumu pazpabomyuxamu 0Obiiu co30aHbl OONOTHUMENbHbIE NPOSPAMMHbBIE MOOYAU, CPeou KOMOPbIX
eviopanu Extension Mediawiki Quizzer. Ilocne anpobayuu 6bisa6uiu HeOOCMamKu MOOYIsi — MOJICHO CO30A8aMb MOIbKO OOUH
MUun mecmosoco 3a0awus (MHOJICECMEEHHbI BbIOOP ¢ OOHUM NPABUIbHLIM Oomeemom). [[na ucnpasnenus 3mozo Oegekma
paszpabomanu npoepammusiil Mooyae ons MediaWiki ons mecmuposanus — EasyTests. B ocnosy npoepammnozo kooa EasyTests
noaoxcunu koo MediawikiQuizzer.

EasyTests coemecmum c coepemennvbimu Opayzepamu, noooepicugaem mecmosvle 3a0aHUs NO OMKPbIMbIM OMEEMOoM,
MHOCECBEHHDL 66100D ¢ OOHUM NPAGUNBHBIM OMBEMOM U MHOICECMBEHHBII 8b100P ¢ HECKONLKUMU NPAGUILHBIMU OMBEMAMU.

Paspabomannvrii npocpavmmnuiii mooyne EasyTests npeepawjaem Guxku-caiim 6 HOTHOYEHHYIO CUCEMY YNPAagieHus
obyuenuem.

Knroueswie cnosa: suxu-caiim, KoMnblomepusupo8antas cucmema mecmuposanis, paspabomKa npoepammHo20 MoOyisl.

BOLILYI Vasil’ Oleksandrovych, KOPOTIY Viktoriia Volodymyrivna, FOMENKO Kateryna Serhiivna. EASYTESTS
MODULE OF PROCESSING TEST TASKS FOR THE MEDIAWIKI SERVER

The article introduces a program module developed for conducting EasyTests testing for the MediaWiki server.

The Central Ukrainian State Pedagogical University (CUSPU) has successfully functioning information infrastructure.
Among its most popular resources there is Wiki-site based on the free software product MediaWiki. However, for the teaching
management system to become fully-fledged Wiki-site lacks means for conducting tests. Additional program modules were
created by outside developers to solve this problem. After conducting research in CUSPU, Extension Mediawiki Quizzer was
selected and installed at the new Wiki-site « Wiki-Testsy» (http://testing.kspu.kr.ua). In addition, Extension IntraACL was used at
this site, which made it possible to create two groups of users — «Student» and «Teachery. In Wiki-Tests only users from the
«Teachery group can create and edit pages with tests. Students can only read the page with the test and choose the correct
answers.

Approbation of the «Wiki-Tests» resource revealed the following advantages of Extension Mediawiki Quizzer: test tasks
can be created easily and quickly; formulas, drawings and schemes can be added to questions and answers, answer variants are
reflected randomly for every student; test results are retained after the test completion, test results are exported to other data
formats.

However, MediawikiQuizzer has its drawbacks, namely: only one test type can be created (multiple test choice with one
correct answer). To get rid of this defect a special program module EasyTests was developed for the MediaWiki server using
MediawikiQuizzer. The code of MediawikiQuizzer served as a basis for the program code of EasyTests module, this code is
open-source software spread by GNU GPL licence.

The following requirements to EasyTests were set up during their design: compatibility with modern browsers; users’
ability to create open-answer test tasks, multiple choice task with one correct answer, multiple choice task with several correct
answers, resistance to failure; ability to have tests in Ukrainian and in English.

The designed program module EasyTests has educational sphere of application and turns Wiki-site based on MediaWiki
into a fully fledged system of teaching management that has means for testing and retaining test results.

Key words: Wiki-site, computerized testing system, program module development.

BOTY30BA KOnia Bonooumupiena, HOBIKOBA Auna Onexcanopiena. BUKOPUCTAHHA IHTEPAKTHBHOI
JOLIKH HA YPOKAX MATEMATHKH

Cmamms npucesuena npooiemam, uwjo noe a3aui 3 po3pooKoI0 MeMoOUKU 8NPOBAOICEHHS IHMEPAKMUSHUX MEXHON02IU Y
oceimuill  npoyec HAGUANLHUX 3aKAA0i8. 30iticheno ananiz O0CAIOJNCEHb NOG SI3aHUX 13 3acobamu ma 0coOnueocmsamu
BUKOPUCTNAHHS  THMEPAKMUGHOI OowiKky. 3’51c08aH0, WO HABYAHHA 3 BUKOPUCMAHHAM IHMEPAKMUGHoi Oowiku 3abesneuye
MOJACTUBOCMI OUHAMIYHO20 | HAOYHO2O 8i00OpadICenHs mamepiany Ha expani. Poskpumi memoouuni acnekmu @uxopucmamms
IHMEPaKmueHoi OOWKYU HA YPOKAX MAMEMAmuKy y 0CHOHIU | cmapwitl wikoni. Ilpoananizoeani ¢pynkyii ma onucana cneyugica
3ACMOCY8AHHS NPOSPAMHO20 3a0e3nedents i OHNAlH-cepeicie, npu pobomi 3 IHMEPaKmueHolo OOUKoI0, HaseoeHi (hpazmenmu
ypoxie. 30ilicneno nopiguanns npoepamnoco 3abesnevenusi GeoGebra i «Kusas mamemamuxay. Posensanymo npukiaou
CMBOpenHs | UKOPUCMANHA IHMEPAKMUGHUX énpae 3acobamu npoepamu Smart Notebook, a makosc 3a 00nomozor0 oHAlH-
cepegicy learningapps.

Knrouogi cnosa: inmepaxmusna oowka, SmartNotebook, GeoGebra, «Kusass mamemamuxay, learningapps,
iHghopmayitino-komyHiKayitini mexHonoeil.

BbOTY30BA KOnua Braoumuposna, HOBUKOBA Anna Anexcanoposna. HCII0OJIb30BAHUE HHTEPAK THBHOH
JOCKH HA YPOKAX MATEMATHKH

Cmamus  packpvleaem npooOiemvl, KOMOpbvle CEA3aHHbL C paspaboOmKol MemoOuKu 6HeOpeHus UHMEPAKMUSHbIX
mexHonoeuii 6 0bpazoeamenvhblil npoyecc yuednwix 3agedenuti. Ocyujecmenen aHanu3 UCCIe008aHUl CEAZANHBIX CO CPEOCTNBAMU
U 0CODEHHOCMAMU UCNONb306AH UL UHMEPAKMUBHOU 0OCKU. Ymeepocoaemcs, umo obyuenue ¢ UCNONb308aHUeM UHMEPAKMUBHOU
00CKU obecneyugaem B03MONICHOCIIU OUHAMUYECKO20 U HARTAOHO20 Omobpadicenus mamepuanra Ha dKkpaue. Packpvimol
MemoouyecKue Aacnekmvl UCNONb308AHUS. UHMEPAKMUBHOU OOCKU HA YPOKAX MAMeMamuku 8 OCHOGHOU U cmapuieli wKoJe.
TIpoananuzuposansi QyHKyuu U OnUCana cneyupura npUMeHeHUs NPOSPAMMHO20 0DecneyeHs U OHNAUH-CepeUcos, npu pabome
€ UHMEPAKMUBHOU OOCKOl, NPOOEMOHCMPUPOBaHbl Ppazmenmsl ypoxos. [Ipusooumces cpaghenue npospammHozo obecnevenis
GeoGebra u «Kusas mamemamuxay. Paccmompenvl npumepvl co30anus u UCHOTb306AHUA UHMEPAKMUGHBIX YIPAXHCHEHUL
cpedcmeamu npozpammbl Smart Notebook, a makoice ¢ nomowwio ounaiin-cepsuca learningapps.

Knrouesvie cnosa: unmepaxmusnas oocka, SmartNotebook, GeoGebra, «Kusas mamemamuxa», learningapps,
UHPOPMAYUOHHO-KOMMYHUKAYUOHHBLE MEXHONOSUMU.

BOTUZOVA Yulia Volodymyrivna, NOVIKOVA Anna Oleksandrivna. USING OF SMART BOARD ON THE MATH
LESSONS
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Smart board is one of the computer-based learning tools. It combines the possibilities of an ordinary whiteboard and
multimedia projector.

In the educational process the Smart Board performs functions such as demonstrative, educational, instrumental and
controlling. The systematic using of the Smart board in the classroom allows you: to create your own educational trajectory for
each child; to form the informational culture of pupils; carry out the implementation of a social order, conditioned by the
informatization of society; to implement systematic integration of subject areas.

With the help of the Smart Board, you can submit new material in the form of an interactive presentation; perform oral
exercises, quickly check individual work; make a plan of work with students; execute drawings for tasks; organize research
activities; integrate subjects of the natural-mathematical cycle.

Our article is devoted to the problems associated with the development of a methodology for the introduction of interactive
technologies into the educational process of educational institutions. The analysis of the latest researches to the means and
peculiarities of using the Smart Board is carried out.

It has been found that learning with the using of Smart Board provides the ability to dynamically and clearly display the
material on the screen.

The methodical aspects of using Smart Board in mathematics lessons in primary and secondary schools are revealed. We
analyzed features and described the specifics of application software and online services, when working with Smart Board. Also
here you can find fragments of lessons.

We compared the software GeoGebra and «Living Mathematics».

Examples of creating and using interactive exercises in the software Smart Notebook and online learningapps service are
also considered. It is established that interactive exercises can be used at different stages of the lesson.It can be actualization,
consolidation or generalization of the material, in the same time it is possible to use different forms of work (group, individual).
Checking the correctness of the tasks is carried out automatically.

A number of advantages of using Smart Board in mathematics lessons were presented. It is rationalization of the form of
presentation of information; improving the delivery of learning material; implementation of the principle of visibility; getting
quick feedback; compliancing with scientific and cultural interests and demands of pupils; creating an emotional attitude to
learning information, implementation of the principles of individualization and differentiation of the educational process.

Key words: Smart Board, SmartNotebook, GeoGebra, «Living Mathematicsy, learningapps, information and
communication technologies.

BPHTTHEI]b Banewmun Iemposuu, ITOJIACOB Cepziii Onexcanoposus, MATBIHUYK Onexciii Bacunvosuu.
OIIIHKA AKOCTI 3ABJJAHb Y TECTOBIH ®OPMI

Cmamms npucesiuena ananizy yCkiaoHeHv, siKi GUHUKAIOMb NPU CMEOPEHHI | NPAKMUYHOMY 3ACMOCY8AHHIO MeCmie ma
auanizi akocmi 3a60ans y mecmogiii popmi. s 3anobicannio nepedadi inghopmayii npo 3micm mecmy 6i0 00HUX cHmyOeHmis 00
THWMUX BUKTIA0AY 3MYUEHUIl CIEBOPIOSAMU Napaleibti Qopmu OKpemux 3ae0anb 01 ix sacmocyéanns 6 pisnux epynax. Lle
CYMMEBO YNOBINLHIOE HAKONUYEHHS] OAHUX, HeOOXIOHUX Ol 00epICaHsl OOCMOBIPHUX Pe3yIbmamie CMamucmuiHo20 aHaizy.
Toxkaszano, wo oyinioganns pigHs mpyoHocmi 3a60anb Oisi MATUX BUOOPOK He Modice Oamu HAOTIHI 3HAYEeHHs YbO2O napamempa.
Ilpu nposedenni xomn’tomepnozo mecmyganms Ha 6azi LMS Moodle e6ydosanuii naxem cmamucmuunoi o6podku Oanux
mecmy8anis 00360J€ 00ePACAMU NAPAMEMPU K OKPeMUX 3a80aHb, MAK I CYKYRHOCMI NApanienvHux popm 3a80ans (mecmogux
Kamezopitl). 3acmocysanis pe3yibmamie makoeo anaizy 003604UN0 CKOPe2Y8amu 3MiCim mecmis NOmo4Ho20 KOHMPOJIO.

Knrouogi cnosa: mecm, opieumosanuii na xpumepiil; mooenv [ic. Pawa;, LMS Moodle; mecmosi xamezopii; inoexc
Ne2KOCMI,; CMAHOapmHe 8IOXULCHHS.

BPUTHHEI] Banenmun Iemposuu, ITOMTACOB Cepzeii Anexcanoposus, MATBHHYIYK Anexceii Bacunbesuu.
OIIEHKA KAYECTBA 3AJJAHHH B TECTOBOH ®OPME

Cmamus noceswena ananuzy mpyoHocme, 603HUKAIOWUX NPU CO30AHUY, NPAKMUYECKOM NPUMEHEHUY MEeCMO8 U AHAIU3e
Kauecmea 3a0anuil 6 mecmosou hopme. s npedomepawerus nepeoavu uH@GOpMayuu 0 COO0epiHCAHUU mecmda Om OOHUX
CMYyOenmog K Opy2um npenooasamend O00JIJICeH CO3046amb NAPALlelbHble (POpMbl OMOENbHbIX 3A0HUN Ol UCNONb308AHUS 6
PA3TUYHBIX  2pynnax. Omo  CyujecmeenHo 3amelnsem HAKOWIeHue OaHHblX, HeoOX00UMbIX Onsl pacuema 3HAYeHull
CMAMUCMUYECKUX NApamempos OMOenIbHbIX 3a0anull, KOMopble MOICHO 0blno Obl cuumams 0ocmosepubimu. Tloxkazano, umo
OYEHKA YPOBHsL MPYOHOCMU 3A0aHUN Ol MAIbIX 6bIOOPOK He Modicem 0amb HAOedCHble 3HayeHus 3mo2o napamempa. Ilpu
npoeeoeHuu KoMnblomeprHo2o mecmuposanus na oaze LMS Moodle ecmpoennwiii nakem cmamucmuyeckou oopabomru OanHbLx
mMecmupo8anus NO38015em NOYYUNb NAPAMEMPbl KAK OMOeNbHbIX 3a0HUL, MAK U COBOKYNHOCIU NAPALNENbHBIX (POpM 3a0aHull,
00beOUHEHHbIX 8 MeCcmosbiX Kamezopuax. IIpumenenue pe3yromamos maKozo aHAIU3A HO3GOIUNO CKOPPEKMUPOBAb
cooepoicanue mecmog mexkyuwe20 KOHmpOJsi.

Kniouesvie cnosa: mecm, opuenmuposannviii na kpumepuil;, mooens [oc. Pawa; LMS Moodle; mecmosuvie kamezopuu;
UHOEKC 1e2KOCMU; CMAHOapmHoe OMKIOHeHUe.

BRYHINETS Valentyn Petrovich, PODLASOV Serhii Aleksandrovich. MATVIICHUK Oleksii Vasilievich.
ASSESSMENT OF QUALITY OF TASKS IN THE TEST FORM

The article is devoted to the analysis of complications that arise when creating, using and analyzing the quality of tasks in
a test form. Using the same tasks to carry out testing in small student groups leads to the fact that information about the content
of the test and the correct answers becomes known to a large number of students and the test as a means of evaluation loses its
meaning. In order to prevent the dissemination of information about the content of the test, the teacher must create close in
meaning, but formulated in different ways, i.e. parallel forms. Since the current and final control provides for testing the quality
of learning the student’s material, the test is critically oriented. For parallel forms of tasks for such a test, the main indicator is
the level of difficulty. As the results of our study the statistical parameters of the tasks in the test form can be considered valid, if
the number of responses to each of them is not less than 150. In the case of the small student’s groups it occurred that the
calculated level of difficulty for them is not stable and can’t be used even for approximate estimation of this parameter.

When using LMS Moodle for testing, parallel forms of items are placed in test categories and the statistical parameters of
individual items and categories are automatically calculated using the built-in mathematical package. For tests of achievements
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are criterion-oriented and allow to assess the level of mastery of students in the study material. The most important for such tests
are the facility index, the intended weight, the effective weight and the standard deviation. Other parameters defined in Moodle,
such as the discrimination index and the discriminative efficiency are not important parameters for criterion-oriented tests.

The results of the analysis in LMS Moodle of our complex test on the «Mechanics» chapter of the physics course allowed us
to establish that the facility index of assignments of some categories falls out of the established regularity. For the same
categories, the standard deviation values are close to the threshold value. This indicates that most students give the same
answers to the questions of this category. The value of facility index indicates an insufficient average level of difficulty for these
tasks and determines the necessity of its correction.

Key words: test, criterion-oriented test; G. Rasch model; LMS Moodle; test category, facility index; standard deviation.

BYI'PUM Onvea Bonooumupiesna, I'OPBATOB Muxkona Ieanoeuu, THMYEHKO Ceimnana €gzenigna.
MATEMATHKA: JIOT'TKA ITIOEJHAHHSA ABCTPAKIIIN I IPAKTAYHOI KOHKPETUKH

Inmencuenuii po36umox inghopmayitinux 3acodig i mexnonoeii 3MiHUE CIABNIEHHs. YUHIE 00 MAMEMAMUKU He 8 il Kopucms.
Yeniwmnicmy nasuanvnozo npoyecy 8uUsHAUAEMbCA NPOOYMAHOIO I 8UBACEHOIO 11020 CMPYKmMYpoIo. Bcebiunuil KomniekcHuil
nioxio, MemoouyHo npaguibie NIOKPINIeHHs MAMeMAmudyHux aOCmpakyit ACKpagumu nNpukiaoamu i 3a0adamu, sKi 8 3Mo3i
PO3yMimu cmyoenmu mexHiuHux cneyianrbHoCmel, Maromy CAPUAMU KPAWOMy 3AC60EHHIO | YUX MAMEMAMUYHUX aOCMPaKyiil.
Bce binvuioi 6acu nabysaromo mixcnpeomemui 36 s13KU, HOULYK C8020 POOY «KOMRPOMICI8» Npu GUKIAOAHHI 8IACHE MATNEMATNUKY
i mexuiunux npedmemis. /[0600umvcsi UKOPUCMOBYBAMU OOHOYACHO | NAPANENbHO PI3HI MEMOOUKU 0I5l PI3HUX 3a NIO20MOBKOIO
nioepyn y epyni, wo eumazac neabusikoi mMaucmepHocmi GuKIA0aya 6 ymoeax senozo Oegiyumy uacy. Memoio cmammi €
BUCBIMIIEHNS 36 'A3KI8 NOCOHAHHA AOCMPAaKyitl [ NPaKmuyHoi KOHKpemuku npu euxkiadanni euwoi mamemamuxu.  Cnio
3a0xouyeamu Cmyoenmie 00 BUBYEHHS MAMEMAMUKU, HA20NOWYIOYU HA i Oe3CyMHIGHIU Kopucmi Ons eupiuienHs 8idcHe
MEXHIYHUX NPOOTEM.

Knrouogi cnoea: naguanvnuii npoyec, nozika, noxiona ¢ynkyii, inmeepan, ougepenyianvhe pigHanHs, KpUMuyHe MUCIEHHs,
EKOHOMISA.

BYI'PUM Onvea Bnaoumuposena, I'OPBATOB Huxonau Heanosuu, THUMYEHKO Ceemnana Eezenveena.
MATEMATHKA: IOTHKA OBbEJUHEHHUE AECTPAKITHH H ITIPAKTHYHOH KOHKPETHKH

VYcememHocTh  yu4eOHOro Iporecca OHpenesieTcsl NPOIyMaHHOH M B3BELIEHHOW €ro CTpykTypod. BcecropoHnmit
KOMIUIEKCHBIH MOJXO0J, METOAMYCCKH MPABUIIBHOE IOAKPEIUICHHE MAaTeMaTHYeCKuX aOCTpakiWii SPKHUMH [pUMEpaMH U
3aj1auaMi, KOTOpPbIE B COCTOSHHM IMOHUMATh CTYICHThI TEXHHYCCKUX CIEIMATBHOCTEH, IOJDKHBI CHOCOOCTBOBATH JIYUIIEMY
YCBOCHHIO M 3THX MaTeMaThueckux abcrpakuuii. [lenpio cTaThu SIBISICTCS OCBELICHHE CBs3el coueTaHWsl aOCTpakuuii u
MPAKTHYECKOM KOHKPETHKH TpU IIPerojaBaHuy Bbiciiel Maremartuku. CrefayeT HapabGaThlBaTh yMEHHS CTHMYJIHPOBATh
CTYICHTOB K HCIIOJNB30BAHMIO UMH HX HPHPOIHBIX crocoOHocTei. CreyeT MOOLIPSTh CTYACHTOB K H3YYCHHI0 MATEMAaTHKH,
MOTYEPKHUBAsI €6 HECOMHEHHYIO TOJIb3Y IS PELICHHS COOCTBEHHO TEXHUYECKUX MPOOIIEM.

Knrouesvie cnosa. ydaeOHbll mpolecc, JIOrHKa, Npou3BoAHas (YHKIMH, HHTerpai, auddepeHuuanbHOe ypaBHEHHE,
KPUTHYECKOE MBIILICHHE, SKOHOMHSL.

BUGRIM Ol ha Volodymyrivna, GORBATOV Mykola Ivanovych, TYMCHENKO Svitlana Yevhenivna. THE LOGIC
OF COMBINING ABSTRACTIONS AND PRACTICAL REALITY

The success of educational process is defined by well-developed and weighted structure. A comprehensive integrated
approach as well as methodically correct support of mathematical abstractions by striking examples and tasks understanable by
students of technical specialties must promote the best assimilation of these mathematical abstractions. The purpose of the article
is to highlight combination ties of abstractions and practical reality taking place during the process of teaching Higher
Mathematics. It is recommended to acquire the ability of stimulating students to apply their natural opportunities. Students
should be encouraged to study mathematics outling its undoubtful benefits to solve actually technical problems.

Properly thought out structure of the educational process can guarantee its success. The presentation form of educational
information, the mechanism for regulating educational activities in a technical university should reliably form fundamental
knowledge and skills and relevant professional competencies. For many years studying logic has been withdrawn from school
education. It is a pity, because the development of logical thinking can obviously come in handy when studying and applying
mathematics in general and higher mathematics in particular. The ability to think logically should be developed in students
already on simple examples.

In the mathematical environment there is an opinion that mathematics is a language in which other sciences think, speak
and write. Current students have problems not only with logical thinking, but also with the mathematical culture of utterances
and the mathematical culture of writing. The interested teacher fosters students’ interest. For this reason, the percentage ratio
between the representation of completed knowledge and the heuristic approach is reasonably variable. He invests his listeners
with the initial link on the way to the necessary conclusions, and then patiently pushes them to independently obtain these
conclusions. It is necessary to develop among its listeners:

1) the ability to perceive the correct literary language of instruction;

2) the ability to simply memorize;

3) the ability to operate with numbers, even if in simple cases do without a calculator;

4) spatial imagination over various surfaces and their mutual arrangement;

5) the ability to reason.

Any innovations in the methodology do not cancel the principle of visibility. In modern conditions, simplistic and simple
approaches, to primitive ones, are quite permissible, for the sake of result.

Key words: educational process, logic, derivative functions, integral, differential equation, critical thinking, economy.

BEPI'YH I20p Bauecnasosuu, TPHO®OHOBA Onena Muxaiiniena, BEJIHYKO Cmenan Ilempoeuu. METO/THKA
HABYAHHA OIITHKH HA 3ACAJIAX BUITHT BAJILHOT O ITIJIXOAY B CTAPILIH IIIKOJIT

YV oaniti cmammi akyenmosana ysaca na npobremax ocsimu, wo noe’si3aui 3 IHMEHCUBHUM PO3GUMKOM THPOPMAYIUHO-
KOMYHIKQYITIHUX mMa XMApHUX MexHON02Il, a makodc espoinmeepayiinumu npoyecamu 6 Yxpaini. Ob0Ipynmosano, wo
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Gopmyeantss KOMYHIKAMUEHOI KOMREMEHMHOCII He iuuLe PIOHOI0 MOBOIO NOBUHHO NOYUHAMUCS 31 WKOAU, W00 y HAGUAHHI Ma
mau6ymuit npogecitiniil disinbHocmi yuni 6yau yCniwiHumu ma moaiu opamu ingopmayiro 3 pisnux 0dxicepen. Y 368°sa3Ky 3 yum
3aNponoHOBAHO BuUKOpucmogyeamu Oininesanvhull nioxio @ oceimmvbomy npoyeci. Posenamyma npobnema enposadicenns
bininesanvioco nioxody nio yac HagyamHs onmuku y cmapwiti wikoni. Pozpobneno enemenmu memoouku 6ukopucmanis
bininesanviozo nioxody npu opeanizayii rabopamopnoi pobomu ma 3anpononogano pobomy na memy «Method and technique of
experiment for optics / Buznauenns oosoicunu cgimnogoi xeuniy. Cucmemamu3o8ani yini 6UKOpUCmants OLIIHeBANbHO2O NiOX00Y
npu HagyanHi Qizuxu.

Knrouogi cnosa: dinineeanvruil nioxio, KOMyHIKAmMueHa KOMRemenmuicme, inmezpayis, Qizuunuil excnepumenm, 0Cc8imHitl
npoyec, MEMOOUKA HABUAHHS DI3UKU.

BEPI'YH Hz0opv Bauecnasosuu, TPUD®OHOBA Enena Muxaiinoena, BEJIHYKO Cmenan Ilemposuu. METO/THKA
OBYYEHH A OIITHKH HA ITPHHITHITAX BUJIHHI BAJILHOI' O ITIOAXO0JA B CTAPHIEH IIKOJIE

Aunomayus. B Oannoii cmamve aKyeHMUpoOGAHO GHUMAHUE HA NPOOIEeMAax 00pA308amus, KOMOpPble CEA3AHHbL C
UHMEHCUBHBIM DA36UMUEM UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX U OONAUHBIX MEXHON02UM, a MAaKdice eBPOUHMeSpayUOHHbIX
npoyeccog ¢ Ykpaune. O60CHO8AHO, YMO GOPMUPOBAHUE KOMMYHUKAMUGHOU KOMNEMEHMHOCIU He MOIbKO HA POOHOM SI3bIKe
O0NIIHCHO HAYUHAMBCA CO WIKOTbL, YmMobbl 6 yuebe u Oyoyuel npogheccuoHanbHoOl 0essimerbHOCIU YYeHUKU Obliy YCHeuWHbIMU U
Moeau 6pams uH@OpMAayuIo U3 PAsHbIX UCMOYHUKOS. B céa3u ¢ smum npeonosceno ucnonv3oeanmsv OUIUHSEANbHBIL NOOX0O 8
obpazosamenvrom npoyecce. Paccmompena npobnema eneopenus GUNUH2BATbHO20 NOOX00A NPU 0OYYeHUU ONMUKYU 8 cmapuieli
wikone. Paspabomanvt >nemenmol MemoOuKu UCHONb308AHUSA OUTUHSBATLHO20 NOOX00A NpU OpeaHu3ayuu 1adopamopHoll
pabomul u npeonodxcena paboma na memy «Method and technique of experiment for optics / Onpedenenue Onunsl c8emogoi
sonnvly. Cucmemamuzuposamsl yeau UCHnOIb308aHUs OUTUHSEATLHO20 NOOX00A Npu 00YYeHuU Pu3UKU.

Kniouesvie cnosa: Oununesanvuulii  n00xo0, KOMMYHUKAMUBHASL KOMNEMEHMHOCMb, UHmMezpayus, Quauyeckul
2KChepuMenm, 00paz08amenbHulll npoyecc, MemoouKa obyuenus gusuxe.

VERHUN Ihor Vyacheslavovich, TRYFONOVA Olena Mykhaylivna, VELICHKO Stepan Petrovych.
METHODOLOGY OF TRAINING OF OPTICS ON THE PRINCIPLES OF BILINGUAL APPROACH IN SENIOR
SCHOOL

Nowadays, when scientific and technological progress is accelerated, while information and communication technologies,
cloud technologies and European integration processes are developing intensively, the educational system of Ukraine faces the
problem of training pupil who has to quickly process information. Under these conditions, the role of natural disciplines
increases, and in today’s development of a single European space, there was a need to introduce a bilingual approach in the
process of teaching these disciplines. The article describes the elements of the method of using the bilingual approach when
organizing a training experiment on disciplines of the natural profile. It is proposed to implement the bilingual approach in the
performance of the educational physical experiment, providing students (pupils) with instructions for performing laboratory
work in both Ukrainian and foreign (English) languages.

It is indicated what today’s students should do to succeed in their future professional activities. learn to think creatively,
consistently think and represent their ideas, be able to work in a team and to prioritize, plan specific results and carry personal
responsibility for their implementation, effectively use knowledge in real life, take information from different sources (literature
in a foreign language). Also, the bilingual approach can be used to explain the new material, the implementation of a physical
workshop, and provide students with instructions for laboratory work in Ukrainian and foreign (English).It has been determined
that bilingual education is a necessary component of a modern educational system, which is a powerful tool for the training of
future professionals in any field, from school years. Its implementation contributes to the growth of self-awareness, the expansion
of the outlook of students. The analysis of methodological sources showed that the bilingual approach in physics education was
almost not used. However, testing has shown its effectiveness, which indicates the need to develop a methodology for teaching
students on its basis. An example is suggested: Experiment 1. «Determination of the length of the light wave / Busnauenus
006ICUHU CBIMNIOBOI XBUIY.

The conducted research and created methods establish that when using the bilingual approach training of pupils for further
professional qualification.

Key words: bilingual approach, communicative competence, integration, physical experiment, educational process,
methods of teaching physics.

BHITHEBEI[BKHH Onexcandp Jeonioosuu. BITPOBA/DKEHHA JUCTAHIIHHAX KYPCIB Y HABYAHHA
BHIIOI MATEMATHKH B KOHTEKCTI CYYACHHX IHTEPAKTHBHHX TEXHOJIOI'TH

Y emammi npoananizosarno doceio nobyodosu oucmanyitinoeo Kypcy oucyuniinu « Teopis timogipnocmeti i mamemamuuna
cmamucmukay O cmyoeHmie Oennoi (3aounoi) ¢opmu nasuamna 6 eanyzi 3namv «Tpancnopm i mpancnopmua
ingpacmpykmypay. A6mop poszenioac mexmonozito OUCMAHYIHO20 HAGYAHHA AK OOHY 3 MOMCIUGUX MOoOeNell IHMepaKmugHo2o
Xapaxkmepy ni0comosKku ¢haxieyie y Cy4yacHomy mMexXHIYHOMY YHieepcumemi 8 ymosax 6azamocmynenegoi euujoi oceimu.
Ilpoananizosarno 0oceio no6y0osu OUCMAaHYitinO20 KYPCY mMa MexHON02ii IHMepaKmueHo2o Ha84anHs OOHICIO 3 HAUBANCIUBIUUX
QUCYUNTIH Y MEXHIYHOMY YHIgepCUmemni.

Y cmammi eusnaueno ocnosmi opeanizayiiini cknadosi oucmanyiiino2o Kypcy maki, K npesenmayis, 2aiocapiil, gopymu,
cmopinku  oucmanyitinoco Kypcy, uyam. Ilpoananizogano KoJCHOI CKIAO0B0I, 3a3HA4aOMbCs 0COOAUBOCMI 8 niOX00i8 00
suknaoanus ingopmayii 3a memamu Kypcy 8 KOdicHill 3 Hux. OcmauHiv 4acom mMexHonoeis OUCMAHYIUHO20 HABYAHHS
CRPUUMAEMbCA K OUCMANYIUHA NIOMpUMKa cmyO0enmie 0eHnoi hopmu Hasuanns. Aemop posansadac OUCmanyitini mexnonozii ax
3acobu MooepHizayii 0uH020 HAGUANHSL, SIKI GIOKPUBAIOMb WLISIX 00 CIMBOPEHHSI HOBUX MOOeell HA8UANHS, 00 QOPMYBAHHS HOBUX
munie 83aeMo0ii cyd '€kmie 0ceimnbo2o npoyecy.

Knrouogi cnosa: oucmanyiiina gopma Hasuamns, mMexHonoeii IHMEPAKMUBHO2O HABYAHMS, OP2AHI3aAYIUHI CKIA006I
ouCmanyitino2o Kypcy, MooepHizayii 041020 HA8UAHHS.

BHIITHEBEIIKHH Anexcandp Jleonuoosuw. BHEJPEHHE JIHCTAHIJHOHHBIX KYPCOB B OFYYEHHA
BBICIIIEH MATEMATHKH B KOHTEKCTE COBPEMEHHBIX HHTEPAKTHBHbBIX TEXHOJTOTHH
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B cmamve npoananusuposan onbim NOCmMpoenus OUCMaHyuoHHo2o Kypca oucyuniunwl «Teopus eeposmmocmei u
MameMamudeckas cmamucmukay Ons cnyoenmos ou4Holl (3aounoll) gopmul obyuenus ¢ obnacmu 3nanuil « Tpancnopm u
mpancnopmuas ungpacmpykmypay. Agmop paccmampugaem mexHoaocuio OUCMAaHYUOHHO20 0OYYEeHUs KaK OOHY U3 603MOJICHbIX
Modeneil UHMePaKMmUsHO20 Xapakmepa noo20moeKu CReYUanucmos 8 COBPEMEHHOM MEXHUYECKOM YHUBEPCUmMeme 6 YCl06UsiX
MHO20YPOBHEBO20 Bbicuie20 00pazosanus. A6mop nposooum demanbHblll AHAAU3 ONBIMA NOCMPOEHUS OUCIAHYUOHHO20 KYpCa U
MeXHO02UU UHMEPAKMUBHO20 06YUEeHUsI OOHOU U3 BANCHEUUUUX OUCYUNTUH 8 MEXHUYECKOM YHUGepcumenne.

B cmamve onpedenenvl 0CHOBHbIE OP2AHUAYUOHHBIE COCMABTAIOUUE OUCTAHYUOHHO20 KYPCA: NPe3eHMAayus, 2n0Ccapuil,
Gopymul, cmpanuybl OUCmManyUonHo20 Kypcd, 4ao. ABmop nposooum 0emanbhblii AHAIU3 Kajicoou cocmagisiowetl, ommeuaem
ocobenHocmu 8 N00X00e K U3N0ACEHUI0 UHGOPpMAYUY N0 memam Kypcd 8 npe3eHmayuu, 210ccapui, opyme.

B nocnednee epemsi mexwonocusi OUCMAHYUOHHO2O OOYYEHUs DPACCMAmMpugaemcs Kaxk OUCTAHYUOHHAS NOO0epICKA
cmyoenmos OHegHoU hopmbl 0Oyuenus. Agmop paccmampusaenm OUCMAHYUOHHbIE MEXHON02UU KAK CPeOCmEd MOOepHU3aYUL
0UHO20 06YUeHUs, KOMOopble OMKPbIGAIOM NYMb K CO30AHUI0 HOGbIX Mooenell 0Oyuenus, K (DOPMUPOBAHUIO HOBbIX MUNOG
83auUMOO0eticmesl CyobeKmos 0bpazoeamenbHo2o npoyecca.

Kniouesvie cnosa: oucmanyuonnas gopma oOyuenus, mMexHoIO2UU UHMEPAKMUGHO2O OOYUeHUsl, OPeAHU3AYUOHHBLE
cocmasnsiowue OUCMAHYUOHHO20 KypCd, MOOEPHU3AYUS OYHO20 OOYUEHUS.

VYSHNEVETSKIY Oleksandr Leonidovych. INTRODUCTION OF REMOTE COURSES IN HIGHER
MATHEMATICS IN THE CONTEXT OF MODERN INTERACTIVE TECHNOLOGIES

The article is dedicated the experience of the formation of the distance course of the discipline «Theory of the probability
and mathematical statistics» for full-time students (part-time) in the field of knowledge « Transport and transport infrastructurey.
The author considers the technology of distance learning as one of the possible models of the interactive nature of the training of
students in the modern technical University in a multi-level higher education.

The author conducts the detailed analysis of the experience of creating the distance course and the interactive learning
technology one of the most important disciplines in the technical University. In this article is defined the main organizational
components of the distance course: Presentation, Glossary, Forums, Pages of the distance course, Chad. The author conducts a
detailed analysis of each component, notes the features in the approach to the presentation of information on the topics of the
course in the Presentation, Glossary, Forums. The author believes that the presentation should to contain not only structured
information about the discipline, but also to form students understanding of the importance of the discipline in the development
of the chosen specialty. Therefore, the presentation should to content the tasks of applied nature, the solution of which requires
the use of methods and techniques of the discipline. The author draws attention to the fact that the Glossary of the distance
course, as an explanatory dictionary of terms, should not only contain definitions and interpretation of terms, as well as
examples of their use with a brief explanation.

In recent years, the technology of distance learning is seen as a remote support for full-time students. The author considers
distance technologies as a means of modernization of full-time education, which open the way to the creation of the new models
of training, to the formation of the new types of interaction of the participants of the educational process.

Key words: distance learning, interactive learning technologies, organizational components of distance learning,
modernization of full-time learning.

BHYKOBA Onvza Mukonaiena. ITEJATOTTYHHH KOMITOHEHT Y 3MICTI IIIJTOTOBKH FAKAJABPIB
ITPO®ECIHHOI OCBITH

Cmamms npucesuena po3ensidy smicmy nid2comogku 6akanagpie npogecitinoi ocgimu Ha cyuacHomy emani, 30Kkpema, 1o2o
neoazoeiunozo Komnounenmy. Posensamymo ocodnueocmi neodazoziunoi KOMRemeHMHOCHI, KA GUPAICAEMbC Y NPOSPAMHUX
pe3yrbmamax Haguaums. Buodineno mpu piens neoazociunoi komnemenmuocmi (meopemudnull, MemooudHull, NPAKMu4HULL) ma
ix noxasnuxu. OOTPYHMOBAHO NePeniK NCUXON020-Ne0a202iuHuX OUCYUNIIH, SIKI MOJCYMb OYmu KIIOYeHi 8 HA8UANbHUL NIaH
niozcomosku mMaubymuix nedazoeie npogeciinoeo nasyanns. Buoineni ocnoeni ¢paxmopu (npogheciiina cnpsimosanicmo, yinHicHi
opicumupu  maudymuix neoacoeis;, npogecitina KOMNEmMeHmHIiCmb  GUKIA0AYI8; 3MIiCM  MeopemuyHoi ma NnpakmuiHoi
nio2omosKu; mexHonozii npogeciiinoco Haguanus, MamepiarbHO-MexHiyna 6a3a HABYANLHO20 3aKAA0Y) Ma Op2aHi3ayitino-
neoazoeiuni  ymosu opmyeanus neoacoiuHoi KOMNEMeHmHOCmI Ha Nnepuiomy pieni euwoi oceimu 01 cmyoenmis
cneyianvrocmi «lIpogeciiina oceima (3a cneyianizayisamu,).

Knrouosi cnoga: xomnemenmuichuii nioxio, neoazoiuna KOMNEMeHMHICMb, 3MICH Ni020MOGKU, NCUXON020-Ne0a202itHi
Jucyuniinu, 6akanagp npogeciiinoi oceimu.

BHYKOBA Onvea Huxonaesna. ITEJATOTHYECKHH KOMIIOHEHT B COJEPKAHHH ITOATOTOBKH
BAKAJIABPOB ITPO®ECCHOHAIbBHOI' O OBPA30OBAHHA

Cmamus noceswena paccmMompenuio 0cobeHHocmell nedazoeuieckoll KOMNemeHmHOCMY, KOMOpas 6blpadcaemcs 6
npoOSPaAMMHbIX pe3ynomamax obOyuenus. Bvldenenvi mpu ypoeHs nedazouieckoll KOMNEMeHMHOCMU (Mmeopemuieckull,
Memoouyeckuil, npakmuyeckuti) u ux nokazamenu. OOOCHOBAH NepeyeHb NCUXON020-Ne0a202UNEeCKUX OUCYUNIUH, KOMOpbie
Moz2ym Oblmb BKIIOUEHbL 8 YUeOHbIIL NAaH NOO020MOBKU OYOyuux nedazo2o6 npogheccuonanvHo2o obyuenus. Boioenenvl ocHogHble
gaxkmopel  (npopeccuonanvras HANPAGIEHHOCMb, YEHHOCHHbIE OPUEHMUPLL  OYOyWUxX neoazo208, npogheccuoHanbHas
KOMNeMeHmHOCmb — npenodasamenell, — CoOepicanue  Meopemuyeckol U NPpaKmuyeckolu  NnoO020MOoGKY, — MEeXHON02UU
npogheccuonanbhoeo 00yueHus, MamepuarbHO-mexHudeckas 06asa yuebnoeo 3asedenust) U Op2aHu3ayUOHHO-NedazocuyecKue
VCR08Us (OPpMUPOBAHU Neda202UHecKol KOMNEMeHmHOCU HA NepeoM YPOGHe 8bicuieco 00pazoeanusi O CMyoOeHmos
cneyuanviocmu «llpogeccuonanvroe obpasosanue (no cneyuaru3ayusm).

Knrouesvie cnoea: rxomnemenmnocmuuiii nOOX00, NeOA202UYECKds KOMNEMEHMHOCMb, coO0epiicanue no020moeKu,
NCUXon020-nedazo2uieckue OUCYUNIUHbL, OAKANasp nPogdeccuoHaIbHO20 00PaA308aHUsL.

VNUKOVA Olga Mykolayivna. PEDAGOGICAL COMPONENT IN THE CONTENT OF TRAINING OF THE
BACHELOR OF PROFESSIONAL STUDIES

The article addresses the consideration of the content of the training of bachelors of vocational education at the present
stage, in particular, its pedagogical component. The peculiarities of pedagogical competence, which is expressed in the program
learning outcomes, are considered. Three levels of pedagogical competence and their indicators: theoretical, methodical,
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practical have been identified. The list of psychological and pedagogical disciplines which can be included in the curriculum of
training of future teachers of professional training was substantiated. Among the compulsory disciplines was defined:
«Introduction to the specialty», «Theory and history of pedagogy», «Psychology», «Professional pedagogy», «Methodology of
professional training», «Theory and methodology of educational worky», «Educational practice». The main factors of formation
of pedagogical competence at the first level of higher education for students of the specialty «Professional educationy» are
identified. To such factors we include: professional orientation, value orientations for future teachers, professional competence
of teachers; content of theoretical and practical training; technology of professional training, material and technical base of
educational institution. The results of this investigation show that the effectiveness of the formation of pedagogical competence
will increase in such organizational and pedagogical conditions: the formation of a positive attitude of students towards future
pedagogical activity; the desire to work in the system of vocational education through the inclusion of students in an active
educational process, the involvement of competent teachers in the teaching activities, substantiation of the content of theoretical
and practical training of specialists, correct allocation of load between semesters, disciplines, classroom and non-auditing work,
effective combination of theoretical and practical training; using of computer technologies in the educational process, problem-
searching method, interactive and simulation-game forms of training;, modernization of the technical base of the educational
institution.

In our opinion, the criteria for assessing the educational process in diagnosing the quality of the pedagogical training of
undergraduate students are: results of training; content and teaching technology, organization and control of the implementation
of the educational process; modern requirements for the competence of teachers and students; self-analysis of the activities of a
higher educational institution to ensure the quality of educational services.

Key words: competence approach, pedagogical competence, content of training, psychological and pedagogical
disciplines, bachelor of professional studies.

TAHJA Bacuns Apocnasosuu. POPMYBAHHA JOCIUTHHIIBKOI KOMITETEHTHOCTI YYHIB B
I103AYPOYHIH POFOTI 3 ®I3HKH

Dopmysanhs 00CTIOHUYLKOI KOMNEMENMHOCH Hpoyec Mpusanul, aKuil nepeobayac cucmemamuyny i yiniecnpsamosany
cnignpaylo yuumens ma Y4Hie, npu AKiti 015 O0OCAIOHUKA CMEOPIOIOMbCS CNPUAMAUBE YMOGU OISl HAGUAHHS MA PO36UMK)
npaxkmuynux emins i Hasuuok. Ceped 6azamvox 6udi6 HA8UANLHOI OISTbHOCMI NPAKMUYHO2O CAPSAMYBAHHS, WO PEKOMEHOYEMbC
MemoOUKoI HA8UAHHA (i3uKu ma Oilo4ol0 HABUATLHOIO NPOSPAMOIO, Y CIAMMI 36ePMACMbCA Y8a2a Ha 0COOIUBOCMT MA YMOBU
npogedenna «Pecmusanio QisuuHo20 excnepumenmyy, AK 00HO20 3 HANPAMKIE PO3BUMKY NPAKMUYHUX 8MIHb MA MEOPHUX
30ibnocmell yunie. 3anpoeaddicennsi maxoi ¢opmu pobomu cnpuse popmysannio inmepecy yuHie 00 GueueHHs QI3uKu i
3AIYYEHHS WKONAPI6 00 AKMUBHO20 OO0CTIOdNCeHHs I3UUHUX npoyecie ma Aeuwy, a 01 guumens 6iOKPUBAIOMbC CHPUSMAUGI
YMO8U Ol peanizayii mgopuux 3a0ymis, nposigy npogheciiinux yMinb ma pocmy ¢axosoi KoMnemeHmHoCmi 8 Yinomy.

Knrouogi cnoea: oOocnionuyvka KomnemeHmuicmv, pO3GUMOK 0coOucmocmi, gecmueans @i3uuHO20 eKcnepumeHmy,
oceimuiti npoyec, Memoouxa Hag4anHs Qi3uKu.

TAHJA  Bacunuii Apocnasosuu. DOPMHPOBAHHUE HCC/IE/]OBA TEJIbCKOH KOMITETEHTHOCTH
YYAITHXCA BO BPEMA BHEYPOYHOH PAFOTBI 110 ®H3HKE.

Dopmuposane uccie008amenbeKol KOMNEMEHMHOCIU NPpoYecc 0012Ull, KOMOpbLil npedyCcMampusdaem cucmemamuieckoe
U yeneHanpasieHHoe COmpYOHUYeCmeo YUUmens U YHawuxcs, npu KOmopom O UCCIe008ames co30amcs O1aconpusmmnsie
yenogus Onsi 00yYeHus U pazeumusi NPAKmMudeckux ymeHutl u Haewvikos. Cpeou MHOSUX U008 YHeOHOU OesmerbHOCHU
NPAKMUYecKo2o0 HanpasieHus, KOMopbie peKoOMeHOVIOMCs MeMoOUKol obyuenus gusuxe u oelicmsyloweti y4eOHol npoepammotl,
6 cmamve 0bpawjaemcs GHUMAHUe Ha 0COOEHHOCMU U YClo6us nposedenus «Decmusansi Guuuecko20 IKCHEPUMEHMAy, KaK
00HO020 U3 HANPABNEHUll PA36UMUsL NPAKMUYECKUX YMEHUll U Mmeop1ecKux cnocobnocmeil yyawuxcs. Beedenue maxoil ghopmor
pabomul cnocobcmeyem QopMUpOBaHUI0 UHMEPECA YHAWUXCA K U3YUEHUI0 PUUKU U NpUsIedeHue WKONbHUKO8 K AKIMUSHOMY
UCCne008anulo PuULeCKUx npoyeccos u sigaenuil, a Ons yuumens OMKpbIGaIOmcs Onazonpusimuvle YCiogus Onsl peanu3ayuil
MEOPUECKUX 3aMbICNI08, NPOAGLEHUA NPOPECCUOHANLHBIX YMEHUTL U POCMA NPOPECCUOHANLHOU KOMNEMEHMHOCIU 6 YeLOM.

Kniouesvie cnosa: uccnedosamenvckas KOMNEMEHMHOCMb,  pA3UmMue  IUYHOCIMU,  ecmusans — Qusuiecko2o
KCHepuMenma, obpazoeamenbHblil npoyecc, Memoouxa obyuenus gusuxe.

GAYDA Vasiliy Yaroslavovych. FORMATION OF RESEARCH COMPETENCES OF PREMISES IN PREVIOUS
WORK OF PHYSICS

The formation of research competence is a long process, which involves the systematic and purposeful cooperation of
teachers and students, in which the researcher creates favorable conditions for the training and development of practical skills.
The school and teachers should play a decisive role in shaping key competencies of students. One of the priorities of the teacher
of physics is the formation of the student’s research competence.

Among the many types of educational activities of the practical direction recommended by the methodology of teaching
physics and the current curriculum, the article focuses on the features and conditions of the «Festival of Physical Experimenty as
one of the areas of development of practical skills and creative abilities of students. The introduction of this form of work
contributes to the formation of students’ interest in the study of physics and the involvement of students in the active research of
physical processes and phenomena, and for the teacher there are favorable conditions for the implementation of creative ideas,
the manifestation of professional skills and the growth of professional competence in general. By taking part in such an event, the
student forms and improves the ability to draw up a test plan and determine the rational conditions for conducting it, choose the
optimum conditions of observation and necessary equipment and measuring instruments, collect experimental facilities or
models; to establish characteristic signs of the course of physical phenomena and processes, to allocate their essential features;
the ability to describe observed phenomena and processes, using physical terminology, to draw conclusions based on pre-
formulated hypotheses. Students who systematically participate in such events become the winners of the third stage of the All-
Ukrainian Olympiad in Physics and the Il stage of the All-Ukrainian competition for the defense of research works, show high
results in the field of physical education in physics, able to think creatively and reasonably argue.

Key words: research competence, personality development, festival of physical experiment, educational process, methods
of teaching physics.
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I'YIIA€BA Jlwomuna Bonooumupiena. 3ACOBH HABYAHHA ®I3UKH: IIOIJIA/IH TA YAB/JIEHHA

B cmammi npoananizosamni i OudakmuyHi acnekmu w000 3acMOCY8aAnHs ICHYIOUUX OUOAKMUYHUX 3AC00I68 HABYAHHA 6
CYYACHUX YMOBAX 3A2ANIbHOOCEIMHIX HABUATIbHUX 3aKAA0I8. AKYEeHMYEMbCsl y8aza HA HeobXiOHOCmi OHOGLEHHS N02is0i8 Wo0o
3aco6i6 HasyanHs, a came: NPAKMUYHE CHPAMYBAHHS HABYAHHS (QI3UKU CMAPUWIOKIACHUKIE HeoOXIOHO posensdamu, 5K 3aci
noznubdneHHs: meopemuyHux 3HaHs 3 Qi3uKU CMAPUIOKIACHUKIE 8 npoginbhoi wikonu. /lanutl OudaKkmuyHull OPiCHMUP No8 s3aHutl
3 gUMO2amu, sIKi npeo A6AAI0MbCs 00 GUNYCKHUKA CYYACHUX 3a2aTbHOOCEIMHIX HA84ANbHUX 3aK1adie «Hosol ykpaincvkol wikonuy
6 EeKOHOMINHUX YMOBAX CbO20OEHHS HACMYNHI YMIHHA MA HASUYKU: SUDIUYBaAmuU CKAAOHI 3A80GHHA, KPUMUYHO MUCTUMU;
VAPAGNIHHA  NI00bMU, KOOpOuHayii ma 83acmoo0ii; eMoyiliHo20 IHMeneKnmy, CyOJiCeHHs ma NpUlHAmms — piuiens;
KIIEHMOOPIEHMOBHOCI, 8€CMU NEPE20BOPU; KOZHIMUBHOI 2HYUKOCIMI.

Knrouogi cnosa. 3acobu naguanns, cmapwa wxona, «Hoea ykpaincoxa wixonay.

I'YIIAEBA JIrvomuna Bnaoumuposna. CPE/{CTBA OB YYEHUA ®U3UKHU: B3IJIA/IbI H IIPE/[CTAB/IEHUA

B cmamve npoananuzupoeanvi nocieonue UCcred08anus, HAYYHO-MEMOOUHECKds IUMepamypa npouwielx Jiem,
CUCMEMAMU3UPOBAHLL  CYWeCmEYIowue 6327180bl YUEHbIX OMHOCUMENbHO ONnpeoeneHus MepMUHa «Cpeocmeo O00yYeHuUsy,
HasHavenue, GyHKyuu cpeocme 06yueHus.

Cpedocmsea  obOyuenus — GbINOIHAIOM — ONPEOeNieHHble  YHKYuU, a  UMEHHO.  ONMUMUZAYUU,  MOOETUPYIOWYIO,
UHCIMPYMEHMANLHYIO, UHDOPMAYUOHHYIO, KOMMYHUKAMUBHYIO, NO3HABAMENbHYIO, OP2AHUSAYUOHHYIO YUeDHO-80CHUMAMENbHO0
npoyecca. B cmamve noduepxusaemcs, umo 6 wikoie cucmema cpedcme obyuenus 00ndiCHA OblMb NPEOHA3HAYEHA He HA
MPAHCTAYUIO YHumenem 20Mmoeblx 3HAHUI, a PYKOBOOCMEO yuumenem OesmeibHOCMblo CIMApUeKIacCHUKO8 N0 0C60EHUI0 UMU
SHAHUAMU ONIA PA3GUIMUA NOMEHYUANbHBIX CHOCOOHOCmeEl Kaxncoo2o u3 Hux. IIpednodicenvi Oudaxmuueckue acnekmoi no
NPUMEHEHUIO CYUWecm8YIowux OUOAKMUYECKUX cpeocme oOyYenusi 8 COBPEeMEHHbIX YCIo8Uax obueobpazo6amenbHblx yueOHbIxX
3a6e0enull, HaNPAagIenusl Ux OAIbHEUUe20 COBEPULIEHCINBOBANUS 8 YCIIOBUAX KOMNEMEHMHOCIHO20, 0esMelbHOCHHO20 N00X0008
00yYeHUsi CMapuieknacCHuUKo8 NPOQPUIbHOU WKOMbL. AKyenmupyemcsi @numanue Ha HeodXoo0umMocmu 0OHOGNeHUs 83278008
VUeHix, Memooucmos, npenooagameneti QisuKu 8 OMHOWEHUY CPEOCME 0OYYeHUs, d UMEHHO: NPAKMU4eckas HanpagienHoCmb
00yyenus uzuxke cmapuleKiacCHUK08 HeobX00UMO paccmMampuseams KaK cpeocmeo yanyOienus meopemuyeckux 3HAHuil no
Quzuxe cmapwerniaccnukog 6 npoghunvbhoi wikore. Januvlii OUOGKMUYECKUN Opuenmup cesa3an ¢ mpeOo8aHusMu,
npeovABIAEMbIMU K 6bINYCKHUKY 6 IKOHOMUYECKUX YCIOBUAX Ce20OHAWMHEe20 OHA, 6 YCIO0GUAX OOYUeHUA 6 COBPEeMEHHbIX
0bweobpazosamenvhvlx yuebnvix 3agedenuti «Hoeoil ykpaunckou wikonvly. [annviii Ou0akmuyeckuti OpueHmup cocmoum 8
crnedylowem: GopmMuposamy yMeHus U HAGbIKU peuleHus CIONCHbIX 3a0ay; KPUMUYECKU MbICIUMb, YNpaeieHus ao0bMi,
KOOPOUHAYUY U 83aUMOOEUCMBUSL; IMOYUOHATILHOLO UHMENIEKMA,; CYICOEHUS U NPUHATNUA peuleHull, KIueHmoopUeHmogHOCmi,
6e0eHUsl Nepe2o8op; KOCHUMUBHOU 2UOKOCMU.

Knrouesvie cnosa. Cpeocmesa o6yuenus, cmapwias wixona, «Hoeas ykpaunckas wkonay.

GULYAEVA Ludmila Volodymyrivha. LEARNING. ATTITUDES AND PERCEPTIONS.

The article analyses the latest research, scientific-methodical literature of the past, systematized the existing views of
scientists on the definition of the term «training tooly, the appointment, functions, training. Learning perform certain functions,
namely: optimization, modeling, instrumental, informational, communicative, educational, organizational. The article
emphasizes that in the modern school system of learning tools should not be assigned to the stream by the teacher of ready
knowledge and the management of teacher activities of students to acquire knowledge for the development of potential abilities of
each.

The proposed didactic aspects of the use of available didactic means of education in modern conditions of secondary
schools, the directions for their further improvement in terms of competence, activity-based approaches of teaching high school
students specialized schools.. Focuses on the need to update the views regarding the means of training, namely, practical
orientation of teaching physics high school students should be regarded as a means of deepening the theoretical knowledge of
physics of high school students in the specialized schools. This didactic guide is associated with the requirements for the
graduate modern secondary schools «New Ukrainian schooly in the economic environment are the following: abilities and skills:
solve complex problems; critical thinking; people management, coordination and communication; emotional intelligence;
Judgment and decision-making; Cleo, negotiate, cognitive flexibility.

Key words. Learning, high school, «New Ukrainian schooly.

JEPE3A Ipuna Cepciisna, JJPAMAPEIIBKA Mapin [I'ennadiisna. BHKOPUCTAHHA MATEMATHYHHUX
JEBATIB Y IIPOLIECI BITPOBA/VKEHHA EJIEMEHTIB STEM-OCBITH Y HABYAHHA MATEMATHKH

Cmamms npucesuena npobnemi enposadicenns enemenmie STEM-ocgimu y nasuanni npupoOHudux OUCYuniin, 30Kpema
mamemamuku. Poskpumo cymuicme nonsme STEM-nasuanns, STEM-komnemenmuocmi ma 8uokpemaeHo Haubinbus nonyspHi
¢opmu STEM-naguanns, wo cnpusioms poszsumky STEM-komnemenmuocmei. Axyenmoeano yeazy, wjo HeOOCMAMHbO
BUCGIMIICHUM € NUMAHHS NPOBeOeHHsi 0eOamie 3 NPUPOOHUYO-MAMEMAMUYHUX OUCYUNLIN 8 pamkax enpogadicenns STEM-
oceimu 6 oceimuiti npoyec. Posxpumo cymuicme nonamms «oebamuy, Hageoeno cxemy ix npogeoewHs, onucano Qynxkyii ma
3a60aHHs KOJICHO2O yuacHUKa 0ebamié ma gucsimieno icmopiio noasu debamis 6 Ykpaini. Mamemamuuni debamu po3ensinymo
AK  IHHOBAYiliHY DOPMY HABYAHHA mMdA OOIPYHMYBAHO HEOXIOHICMb NpPOGeOeHHs MameMamuyHux oOebamié 6 YMoeax
enpogadicennss STEM-ocsimu. 3anpononosano npuxiadu mem i 6uXionux me3 mamemamuynux 0ebamis, sAKi Modxicymv 6ymu
nposeoeni y AKoCmi NO3aKIACHO20 3ax00y A60 HeCMAHOAPHO2O0 YPOKY.

Knrouogi cnosa: oebamu, mamemamuuni oedamu, ¢hopma nasvanns, STEM-oceima, STEM-komnemenmmnocni.

JAEPE3A Hpuna Cepzeeesna, IPAMAPEIIKAA Mapua I'ennaouesna. HCIIO/IbB30OBAHUE MATEMATHYECKHX
JEBATOB B IIPOIIECCE BHEJIPEHHUA 9JIEMEHTOB STEM-OBPA30BAHHUA B OBYYEHUH MATEMATHKH

Crarbs mocBsiieHa npoGiieMe BHeapeHus syieMeHToB STEM-o0pasoBaHusi B 00y4CHHH €CTECTBCHHBIX UCIMIUINH, B
YaCTHOCTH MaTeMarHku. PacCMOTpeHbl MaTeMaTHYeCKUe J1e0aThl Kak HHHOBAIMOHHAs (hopMa OOYUCHHS B YCIIOBHUSX BHEIPCHHS
STEM-o6pa3oBanusi. IIpeuio)kKeHO MPUMEpPbl TEM W KMCXOAHBIX TE3MCOB MAaTEMaTHYeCKHX [e0aToB, [UIS IPOBEICHHS
BHEKJIACCHOT'O MEPOIPUSTHS HIIM HECTAHAPHOTO YPOKa.

KiioueBrbie ciioBa: nebarsl, MareMaTnueckue ebatsl, popma o0ydenus, STEM-o6pa3zoBanue, STEM-kommeTeHTHOCTH.
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DEREZA Irina Serhiyivna, DRAMARETSKA Mariia Hennadiyivna. USING MATHEMATICAL DEBATES IN
IMPLEMENTING ELEMENTS OF STEM-EDUCATION IN TEACHING MATHEMATICS

The article is devoted to the introduction of the elements of STEM-education in teaching natural sciences, in particular
mathematics. It is detailed the essence of the concepts STEM-learning and STEM-competence. 1t is stated that STEM-education
is directed on development of deep mathematical and scientific knowledge, develops critical and abstract thinking, ability to
work in team and independently. Therefore, the teacher faces a difficult task to find the most successful forms and methods of
conducting lessons, with the help of which are possible to implement the basic tasks of STEM-education. The article highlights
the most popular forms of STEM-based learning, promoting the development of STEM-competencies. Among of them there are
the creation of projects, integrated lessons, the case study lessons, cooperation and mutual learning in groups of students,
debate, hackathons, webinars, trainings. It is noted that among the above-mentioned forms of STEM-based learning is the most
illuminated in the scientific improvements and practically proven are integrated lessons, case lessons, project activities. The
attention is focused, that the question of holding a debate with the natural and mathematical sciences in the framework of
implementation of STEM-education in the educational process is somewhat unclear. It is given the essence of the concept
«debatey, the scheme of its carrying out, the functions and tasks of debate and illuminated the history of debate in Ukraine. The
mathematical debate is understood as the intellectual role-playing game that is a form of discussion, mathematical or historical-
mathematical content and is conducted according to certain regulations. The mathematical debate is considered as an innovative
form of education and marked on conducting mathematical debate in the implementation of STEM-education. Examples of topics
and the source of abstract mathematical debates that can be held as extra-curricular activities or non-standard lesson are
suggested. In addition, it is given that the mathematical debates can be used as a tool of students’ reflection at the end of the
lesson. Then talking about the so-called mini-debates, the format of which should be preserved, however, preferably limited to
one aspect of the consideration of the theme chosen, it is possible to decrease the number of speakers with constructive speeches
and the time for making speeches debaters to reduce.

Key words: debates, mathematical debates, form of education, STEM-education, STEM-competence.

JOBPOIIITAH Onena Onezisna. PEAJIBAIIIA IPHHIIAIIY ITPHKJIAJHOI'O TA ITPO®ECIHHOIO
CITIPAMYBAHHA IJOJ0 MATEMATHYHOI HIJIOTOBKH MAHBYTHIX ®AXIBI[IB MOPCBHKOI TAIY3I Y
KOHTEKCTI STEM-OCBITH

Cmamms npuceauena axmyanvhiti npooremi STEM-nasuannsa ¢haxisyie mopcvkoi eanysi. Ha ocnosi ananizy naykogoi
aimepamypu 3’sacoeano cymo nouamo «STEM-naguannsny. IIpoananizosano npuyunu axmyanizayii npooremu HaguamHHs
maiibymuix gpaxiseyie mopcekoeo ¢pnomy STEM-oucyunnin. Buznaveno yini ma 3asoannss STEM-oceimu, namiveni nanpsamru ix
peanizayii y XepcoHcuvKiii OepiicasHiil MOPCKIll akademii wiisixom peanizayii npukiaoHo2o ma npo@eciiinocnpsamMo8aH020
Haguyanms Kypcy euwjoi mamemamuxu. Ilepepaxogano pso npobnem i npomupiu y peanizayii STEM-oceéimu: mpaduyiiina
cucmema MOpcbKo20 8UWOT 0CGIMU Yy NOBHIL MIPI 8i0N0BIOAE CEIMOBUM GUMO2AM | 3ANUMAM HAGYAHHSA | NIO20MOBKU (axisyie
Mopcbkoz2o ¢hnomy,; 3uudcenns momueayii npu uaguanni STEM-npeomemis, y nawiomy 6unaoky 6uwjoi mamemamuxu;
giocymuicmy 30i6HOCmel Yy Kypcammis po36’s3y8amu peanbhi npobiemu HABYANbHO20, NPUKIAOHO20 MA Npoecilinoeo
Xapaxkmepy, wo sumazarome 3uans i 3acmocysants STEM- oucyunnin.

Kniouogi cnosa: STEM-nasuanns, euwa mamemamura, mauOymui cyOHo800il, Npukiaone CHpIMYBAHHSA, NPAKMUYHE
CHPAMY8AHHS, NPUKIAOHA 3a0a4d, npogecilino-opicHmosana 3a0aua.

JIOBPOILITAH Enena Onezosna. PEA/TH3ALIHA ITPHHITHIIA ITPHKTAZTHOTO H IIPO®ECCHOHAJIBHOI O
HAITPABJIEHAA MATEMATHYECKOH ITOATOTOBKH BYJAYIIIHX CIHEITHATHCTOB MOPCKOH OTPAC/IH B
KOHTEKCTE STEM-OBEPA30BAHHUA

Cmamows noceswena axmyanvhoii npooneme STEM-obyuenue cneyuarucmog mopckoi ompaciu. Ha ocnoge ananusa
Hayunou aumepamypol evisicneno cymo nouamui «STEM-o6yuenusny. IIpoananusuposanvl npuuunsl akmyaiuzayuu npooremvl
o06yuenusi 6yoywux cneyuanucmos mopckozo ¢gaoma STEM-oucyunaun. Onpedenenvt yeau u 3adauu STEM-obpazosanus,
HameueHnbl HanpasieHus ux peanu3ayuu 6 XepcoHcKol 20cyoapCmeeHHOl MOPCKOU akademuu nymem peanlusayui npukiaoHo2o u
npogecutinocnpamosanozo obyuenus Kypca svicuieli mamemamuxu. Ilepeuucneno psao npobnem u npomugopeywuii 6 peanusayuu
STEM-obpazosanus: mpaouyuonnas cucmema MOPCKO20 GbiCule20 00Opa306aHus 6 NONHOU Mepe COOMEEmcmayem Muposblm
mpebosanusAM U 3anpocam 00yueHuss U N0O20MOBKU CHEYUATUCTO8 MOPCKO20 (Ioma; CHUdICEeHUe MOMueayuu npu o0yueHuu
STEM-npeomemos, 6 nawem cuyuae eblcuiell MAmMeMamuku, OmCymcmsue cnocoonocmeti y KypCanmos peuiams peanbHble
npobremvl yuebHo2o, NPUKIAOHO20 U NPOPeCcCUoOHANbHO20 Xapakmepa, mpebdylowue 3uanuti u npunodceruti STEM- oucyuniun.

Knrouesvie cnosa: STEM-obOyuenue,, @vicuias mamemamuxa, Oyoywue cy00800ument, NPUKiaoHyio HANPAGLeHHOCb,
npaxmuyeckoe Hanpasiienue, NPUKIAOHAS 3a0a4d, NPOPecCUOHANbHO-OPUEHMUPOBAHNAS 340aUd.

DOBROSHTAN Elena Olegovha. IMPLEMENTATION OF THE PRINCIPLES OF APPLIED AND
PROFESSIONAL ORIENTATION OF MATHEMATICAL PREPARATION OF FUTURE SPECIALISTS MARINE
INDUSTRY IN THE CONTEXT OF STEM-EDUCATION

The article is devoted to the actual problem STEM-learning of training specialists maritime industry. Based on the
analysis of scientific literature revealed the essence of the concepts of «STEM-learning». The reasons of actualization of a
problem of training of the future navigators and marine engineers to STEM-disciplines have been analysed. The aims and
objectives of STEM edacation have been defined. The ways of their realization have been pointed out. The degree of readiness of
Kherson State Maritime Academy for implementation of STEM education requirements has been determined. At the same time in
practice of preparation of specialists of marine industry there is a decline of interest to the study of mathematical disciplines.
Thus contradiction takes place between the query of society in relation to quality of preparation of specialists and real state of
level of educational achievements of future workers of navy. The students of marine universities do not have the proper idea of
using the mathematical base in future professional activities. Therefore, the weakening of the level of mathematical knowledges
of students is to a great extent stipulated the insufficient level of motivation of cognitive activity of students at the study of course
«Higher mathematicsy». The row of problems and contradictions is enumerated in realization of STEM are educations: the
traditional system of marine higher education answers world requirements and queries of educating and preparation of
specialists of navy to a full degree; decline of motivation at educating of STEM - by objects, in our case to higher mathematics;
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lack of capacities for students to work out the real problems of educational, applied and professional character, requiring
knowledge and applications of STEM - disciplines. In the article complication and many-sided nature of STEM are especially
marked are educations, as a result for the decision of the questions related to absence of STEM - literacy, the most various
programs are developed by appearance, to direction and level of complication. Short description of the basic going is Given near
these program development, three key factors of reform of education mark in STEM - direction. Directions of realization and
program development are offered in higher educational establishment of marine profile.

Key words: STEM-training, higher mathematics, future navigators, applied direction, practical direction, applied problem,
professionally-oriented task.

JAOHEIlIb  Hamania  Bonooumupiena, /JOHEILIb Iezop Ilemposeuu. OCOB/IHBOCTI BUKOHAHHA
JJABOPATOPHHX POBIT PO3AUIY «CBIT/IOBI ABHUHINA» 3 @®IBUKH Y 9 KJIACI 3I'I/THO 3 HOBHMH
ITPOI'PAMAMU

32i0H0 3 HOBOIO NAPAOUSMOIO PO3BUMKY OCGIMU HAWLe CYCRITbCMEO NOMPedye Ni020MOBKU YUHIB CYYACHUX WIKLT 30AMHUX
00 JACUMMSL 8 CYHACHOMY OCGIMHBLOMY E€BDONEUCLKOMY NPOCMOpI. 30Kkpema 6uguents i3uku OCHOBHOI WIKOTU CHPAMOBAHE HA
Gopmyeannss npeomemnoi KomnemenmHocmi — HeoOXiOHUX 3HAHb, YMIHb, YIHHOCMEN ma 30AMHOCMI 3ACmOCo8y8amu ix y
npoyeci niznanHs ma y npakmuunii Oisnvnocmi. Hasuanvhutl ¢hizuunuii excnepumenm sK OpeamiuHa cKiado8a MemoouyHor
cucmemu HagyanHs Qizuku 3abe3nedyc GopmysanHs 8 YuHi@ HEOOXIOHUX MPAKMUYHUX YMiHb, OOCTIOHUYbKUX HABUHOK MaA
0cobucmichoeo  00cgi0y eKCcnepumMeHmanbHoi OisanbHOCMI. 3a605KU  YbOMY YuHI 3MOJCYMb V Medcax HaOymux 3HaHb
Po368’a3y6amu  Ni3HABANbHI 3A80AHHA 3acobamu Qizuyno2o excnepumenmy. Y wiKiibHoMy HaguanHui ys @opma pobomu
peanizyemucs 3a80AKU OeMOHCIMPAYIHHUM | YPOHMATLHUM eKCREPUMEHMAM, 1abOPAmoOpHUM pobOMAam i KOPOmMKOMpUEaIum
odocnioam, QizuuHOMY RPAKMUKYMY, HABUATLHUM NPOEKMAM, NO3AYPOUHUM OOCAIOAM I CHOCMEPE’CEHHAM MOUfO.

Y ecmammi 3anpononosano eapianm nposedenns nabopamopnux pobim «Jocniodicenns 8iobusans ceimia 3a 00nOMo20io
na0CcK020 03eprana» ma «Jocniodcenns 3anomnenns ceimaay po3oiny « Ceimnosi asuway, ki nepedbayeni HOBOIO HABUANLHONO
npoepamoio 3 Qizuku ons 9 Kiacy 3 BUKOPUCMAHHAM CYYACHUX MEXHIYHUX 3aC00i6 (MOOINbHUX menedhoHis).

Knrouosi cnosa: nabopamopna poboma, H06a HAGUANLHA NPOSPAMA, NPeOMEMHA KOMNEeMmeHmHICMy, QizuuHull
excnepumenm, C8imnoei Aeuuyd, TiXmapux, 6UKOPUCTNAHHS MODIIbHO20 mene@oHy.

JAOHEIl Hamanua Bnaoumupoena, JOHEIl Hzopy Ilemposuu. OCOBEHHOCTH BbIIIOJIHEHHA
JIABOPATOPHBIX PABOT PA3JEJIA CBET/IOH ABJEHHA I10 ®H3HKE B 9 KJIACCE COOTBETCTBHH C
HOBBIMHU ITPOT'PAMMAMHA

B coomeemcmeuu c usmenenuem napaouemvl pazeumusi oOpazoeanus Hauie 00Wecmeo HyNcoaemcs 6 Nno020mogKe
VHAWUXCS COBPEMEHHBIX WKON CNOCOOHBIX K JICUSHU 8 COBDEMEHHOM 00pA308aMeNbHOM e8PONeicKoM npocmpancmee. B
yacmHoCmu u3yyenue U3UKU OCHOBHOU WIKOIbL HANPAGLEHO HA QOPMUPOBAHUE NPEOMEMHOT KOMNEMEHMHOCIU - HEOOXOOUMbIX
3HAHUU, YMEHUll, YeHHOCmell U CROCOOHOCIU NPUMEHSAMb UX 8 NPoYecce NO3HAHUA U 8 NpaKmudeckol desmenvrocmu. brazooaps
9MOMY YYEHUKU CMO2YM 6 PAMKAX NPUOOPEMeHHbIX 3HAHUL peuams NO3HAGAMeNbHble 3a0aul CPeOCmEaMu QU3ULECKO20
aKcnepumenma. B wikonvrnom obyuenuu sma gopma pabomvl peanruzyemcs 61a200apsi 0eMOHCMPAYUOHHBIM U YPOHMATLHOU
IKCNEPUMEHMAM, 1A60PAMOPHLIM PAbOmMam u Kpamko8PEMEHHBIM ONbIMAM, UIUYECKOMY NPAKMUKYMA, Y4eOHbIM NPOEKMAM,
6HEYPOUHASL ONBIMAM U HAONIOOEHUsM U Momy nodobHoe. B cmamve npeonodicen sapuanm nposedenusi 1ab60pamophvix pabom
«Hccnedosanue ompasicenus céema ¢ noMowbI0 MIOCK020 3epkanay u « Mccnedosanue npenomnenus ceemay pazoenda c6emogule
AGNeHUs, KOMopble NpedycMompeHrsl OGOl y4eOHOU npospammoli no @usuke ons 9 Kiacca ¢ UCNONb308AHUEM COBDEMEHHBIX
MEXHUYECKUX cpeocms (MoOUTbHBIX menepoHos).

Kniouesvie cnosa: nabopamopnas paboma, nogas yuebnas npospamma, RPeoMemHds KOMReMeHMHOCMmy, Qu3uyecKull
IKCNEPUMEHT, C6eMOBbLe ABNIEHUA, POHAPUK, UCNOLI08AHIE MODUTLHO20 MeledOona.

DONETS Natalya Volodymyrivna, DONETS Igor Petrovich. FEATURES OF LABORATORY WORK EXPERIENCE
OF THE LIBRARY PHYSICS SECTION OF 9 CLASSES UNDER NEW PROGRAMS

In accordance with the changing paradigm of education development, our society needs to prepare students of modern
schools capable of living in the modern educational European space.

In particular, the study of the physics of the main school is aimed at the formation of objective competence — the necessary
knowledge, skills, values and the ability to apply them in the process of learning and in practice. The educational physical
experiment as an organic component of the methodical system of teaching physics ensures the formation of the necessary
practical skills, research skills and personal experience of experimental activity in the students. Due to this, students will be able
to solve cognitive tasks through the physical experiment through the acquired knowledge. In school education, this form of work
is realized through demonstration and frontal experiments, laboratory works and short-term experiments, physical workshops,
educational projects, extra-curricular experiences and observation, etc.

The article proposes an option for conducting laboratory works «Investigation of reflection of light with the help of a flat
mirrory and «Investigation of refraction of lighty in the section on light phenomena provided for by the new training program in
physics for the 9th grade using modern technical means (mobile phones).

On the basis of our research, we conclude that the attitude of students to performing laboratory work with the use of new
technical means is extremely positive: there is no student stiffness, complexity, fear of error or negative result. In the process of
proposed variations of laboratory work, students develop skills of concentration, attention is developing, and the most important
is that students are keen to learn knowledge. Having captured the use of a flashlight of a mobile phone, students do not pay
attention to what they learn, but simply become active participants in this process: they learn, memorize a new one, replenish the
stock of concepts, develop fantasy. Even passive schoolchildren are included in the work, they apply their efforts, while they feel
their significance in the common process of knowledge. That is why we can come to the conclusion that the proposed form of
performance of the lab works we are carrying out helps to intensify the cognitive activity of students, to motivate them for
knowledge and to create a solid foundation for gaining new knowledge. Therefore, we consider it promising to propose (to
consider) new variants of laboratory works, works of the physical workshop on the use of new technical means.

Key words:laboratory work, new curriculum, subject competence, physical experiment, light phenomena, flashlight, use of
a mobile phone.
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JIPOBIH Andpiii Anamoniitoeuy. OL[IHIOBA/IBHI 3A4/]AYl AK E®EK THBHHH 3ACIE ®OPMYBAHHA
IIPEJIMETHOI KOMITETEHTHOCTI 3 ®I3HKH

Cmamms npuceauena posenady 0OHO020 3 GANCIUSUX NOHAMb WKIILHO20 KypCy isuku — OyiHoeanbHum 3aoauam. Y
cmammi RPOAHANI308aHO 3A80ANHS WKIILHORO KYPCY QI3UKU Y CYHACHOMY 0C8IMHbOMY npoyeci, nioxio 00 kiacugixayii 3a0ay y
ouoaxmuyi Qizuxu, micye oanozo muny 3aoay y munizayii 3a0a4y ma maguaumi izuxu y wkoni. Bcmanosneno iocymmuicmo
03HA4eHHs OYIHIoBaANbHOI 3a0aui ma akm manodocaioxncenocmi yooeo nousmms. Copmynvbosano o3nauennsi oyiHio8aNbHOT
3a0adi, po3ensAnymo il 3a80anHs ma micye y wWKiibHoMY Kypci i3uku, OCHOBHI 6I1ACMUBOCTI, NOKA3AHHS OIS 3ACMOCY8AHNS YUX
3a0au. Ha konkpemuux npuxnaoax nooanux OyiHio8aIbHUux 3a0ay NOKA3aHo peanizayiio OKpecieHux 3a60ahb Ybo20 Muny 3a0ay y
HAGYaHHI Pi3uUKU, HANPAMKU eKCMPAnorAyii OYIHIOBANLHUX 3A0at Ma CAMO20 OYIHOYHO20 Memo9y HA IHW HABYATLHI npeoMemu,
cpepu nayku ma dcummsa. 3a3HAUEHO MOMHCIUBE NO3UMUEHI 3000YMKU, eheKm ma 3acmepedcents w000 SUKOPUCTAHHSA YUX
3a0ay. Y cmammi maxooic 3anponoHo8ano HanpsimMu ROOALLUUX OOCTIONCEHb 3 OAHOT MEMAMUKU.

Knrouogi cnosa: wkinohuii Kype ¢hizuxu, oyiniosanvha 3a0a4a, HAGYATbHUL npoyec, MOMuUBAyis 00 HABYAHHS, OYIHOYHUL
Memoo.

JAPOBHH  Anopeit  Anamonvesuu. OLEHOYHBIE 3AJA9YU KAK JS®POEKTHUBHOE CPE/[CTBO
®OPMHPOBAHHUA ITPEJAMETHOH KOMIIETEHTHOCTH 110 ®H3HKE

Cmamus nocesujena paccMompenuto 00H020 U3 BAJCHBIX NOHAMUNL WKONbHO20 KYpCca (PusuKu — oyeHouHbiM 3a0aiam. B
cmamve NPOaHANU3UPOSAKbL 3a0auU WKOIbHO20 Kypca (QU3UKU 8 CO8DEMEHHOM 00pa308amenbHOM npoyecce, HOOX00 K
Knaccugpuxayuu 3a0a4 8 OUOAKmuKe QusuKu, mMecmo OaHHO20 MUNa 3a0a4 6 MUNU3AYUU 3a0a4 U 0OyUeHuU (u3uke 6 wKoje.
Ycemanoeneno  omcymemeue  onpedenenus  oyenounou  3aoauu U (Pakm  MaroOUCcie008AHHOCMU  MO20  NOMAMUL.
Cehopmynuposano onpedenenue oyeHouHOU 3a0a4u, PACCMOMPEHbL 3a0aAUU U MECMO 8 WKONLHOM Kypce (QU3UKU, OCHOBHbIE
CBOlICMBA, NOKA3AHUA K NPUMEHEHUIO dmuX 3a0ad. Ha KOHKpemHbIX npumepax npeocmasieHHblX OYEeHOUHbIX 3a0ad NOKA3AHO
peanuzayuio onpedeieHHbIX 3a0aHull 9mMo20 Muna 3a0ay 8 00y4eHuy U3UKY, HaNPagieHus IKCMPAnoOIAYUY OYEHOUHBIX 3a0ay U
Camozo OYeHouHo20 Memooa Ha opyaue yueOHblie npeomemsl, chepbl HAVKU U HCUSHU. YKaA3aHbL B03MOICHbLE NONONACUMENbHBIE
docmudicenusi, dpghekm u npedocmepedicenuss OMHOCUMENbHO UCNOb308AHU IMUX 3a0ay. B cmamve marxoice npeonodicenvl
Hanpaenenus: OanbHeuwux Uccie008anuli N0 OAHHOU memMamuxe.

Knrouesvie cnosa: wikonvnulil Kype usuku, oyeHounas 3a0a4a, y4ebuvlil npoyecc, MOMuBayus K 00y4eHuIo, OyeHoYHblll
Memoo

DROBIN Andrii Anatoliyovich. ASSESSMENT TASKS AS AN EFFECTIVE MEANS OF FORMING THE SUBJECT
COMPETENCE IN PHYSICS

This article is devoted to the consideration of one of the relevant and important concepts of the school physics course —
evaluation problems. The article substantiates the objective requirements of modern society for the level of education of
secondary school graduates in the field of their natural-science education in general (and physics in particular), and therefore
the tasks of the school course of physics in the modern educational process and the expected results and effects are analyzed. As
a real way to achieve the tasks assigned to the school course of physics, the application of various physical problems, and
evaluation problems in particular, is considered. In the article approaches to the classification of problems in the didactics of
physics, evaluation problems (as a separate independent type) in the school course of physics and their place in the typification
of school physical problems are considered. The absence of a generally accepted definition of an evaluation problem and the fact
that the evaluation problem as an object of didactic physics has been little investigated. In connection with this, the definition of
the evaluation task is formulated, the goals, features, tasks and place in the school course of physics of evaluation problems,
their basic properties, indications for the application of these tasks are considered and justified. The specific examples of the
presented evaluation problems with solutions show where and how the tasks of this type were applied in the history of science,
the possible applications of certain tasks of this type of tasks in the educational process in physics, the direction of extrapolation
of evaluation tasks and the evaluation method to other subjects, spheres of science and life , development of intersubject
communications. The example shows the sources of independent creation by teachers of new evaluation tasks from real life for
specific purposes in the educational process. As conclusions and consequences are indicated some possible advantages, positive
achievements, effect and caveats regarding the implementation and use of these tasks. The article also proposes directions for
further research on this subject in particular in the theoretical plan, the sphere of specific methods, the classification of
evaluation problems, and the description of historical facts.

Key words: school physics course, assessment task, learning process, motivation to study, assessment method.

EDIMEHKO Cgimnana Muxkonaiena. JJOCI/PKEHHA PIBHA PO3BUTKY IHTEJIEKTYA/JIBHO-TBOPYOI O
ITOTEHIIAJTY MAHBYTHIX YYHUTEJIIB TEXHOJIOT'TH

Asmopom cmami 30ilicneno Haykoge oOIpyHmMysanHs npooiemu 0iacHOCMUKY Ma PO3GUMKY iHMENeKMYalbHO-MBOPUO20
nomenyiany mauOymuix yuumenie mexuonocii. Y cmammi asmopom GuU3HAYEHO NOHAMMA «iHMeNeKMmYyanibHO-MEopUUll
nomenyian yuumens mexHono2iuy ma UOKPEeMIEHO 1020 WiCmb KOMNOHEHMIE: MOMUGAyitiHuL, IHMeIeKmyanbHull, meopyuil,
KOZCHIMUGHUL, eMOYilIHO-801b08Ull, 0COOUCMICHUL. A8mOopom cmammi Hagedeno pe3yabmamu OOCHiONCeHHs PIBHSI PO3GUMNKY
0aH020 0COOUCMICHO20 YMBOPEHHA CMYOeHmig. 3’ACc08aH0, WO NPAKMUYHO MPEMmuHd CMyOeHmie Mae NOYAMKOSUll piceHb
PO36UMKY THMENEKMYAIbHO-MBOPH020 NOMEHYIaLy, OLIbWA YaCMUHA CIYOeHmie pO3NOOINUNACh 3a CepeoniM ma OOCMAamHim
PiBHAMU PO3GUMKY NOMeHyiany i cKiadaid OCHOBHUN Macug 0ocuioxcenus. Buseneno, wo wuaimenwuil xoeghiyicum pigns
PO36UMKY NOMEHYIany CMmyOeHmie 3Haxo0umvcsi Ha GUCOKOMY pieHi. Busnaueno, wo natisuwuii koegiyicnm pigHs po3eumky
BUABUBCSL HA NOYATNKOBOMY DIGHI 30 MEOPYUM KOMNOHEHMOM. A8mopom cmammi 30iliCHEeHO aHAI3 Pe3VIbMamie 00CIiONCEeHHsL.

Knwowuosi cnosa: inmenexkmyanvho-meopuuti nomenyian y4umens mMeXHONO2IH, AMOPCbKA MemoouKa Ola2HOCMUKY,
MexHON02IYHA 0CBImA.

EOUMEHKO Ceéemnana Huxonaeena. UMCCIE/JOBAHUE YPOBHA PA3BHTHA HHTE/IVIEKTYAJ/IBHO-
TBOPYECKOTI O ITOTEHIIHAJIA BYYIIAXYYHUTE/JIEH TEXHOJIOTHH.

Asmopom cmamvu ocywecmeneno Hayunoe 000CHO8aHue npodnemMbl OUACHOCMUKU U DA3GUMUA UHMENNEKMYATbHO-
meopuecko20 nomenyuania 0yOywux yuumeneii mexnono2uil. B cmamve agmopom onpedeneno nousmue «UHMENEKMyaIbHO-
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MEOPUECKUll NOMEHYUAT YHUIMEIIs MEXHON0SUTLY U 8bLOEEHbL €20 WeCTb KOMNOHEHMO8: MOMUBAYUOHHYIY, UHMENTEKMYATbHbI,
mMeopuecKull, KOCHUMUBHBIL, SIMOYUOHATLHO-GONEBOM, TUMHOCHbLI. ABMOPOM cmamvl npuseodeHbl pe3yabmanibl UCCI1e008aHUs
YPOGHS pazeumusi 0aHHO20 TUMHOCHHO20 00paz08anus cmyoenmos. Bvisicheno, ymo npakmuuecku mpems cmyoeHmos umeem
HAYAILHBLIL YPOBEHb PA3GUMUS UHMENTEKMYATbHO-MBOPYECKO20 NOMEHYUAna, DONbUAs YACHb CHYOEHIM08 Pachpeoenundac no
cpeonemy u 00CMAMmMOYHOMY YPOGHAM PA36UMUs NOMEHYUANA U COCMAGULA OCHOBHOU Maccus uccredosanus. Buiseneno, umo
HauMeHbWUll Kodhduyuenm yposHs pazeumusi NOMEHYuana cmyoeHnmos HaxoOumcsi Ha 6blcokom ypoghe. Onpedeneno, 4mo
camblil 8bICOKULL KOIPDuUYUEHM YPOSHs PaA3GUMUA OKA3AICA HA HAYATLHOM YPOGHE 30 MEOPHECKUM KOMNOHEHMOM. Aemopom
CMamu OCYWecmeieH ananu3 pe3yibmamos uccie008anus.

Kniouegvie cnosa: unmennexmyanvho-meopueckuii NOMEHWUan yuumens MeXHONO2UN, AGMOPCKAA  MemoouKa
OUAZHOCMUKY, MEXHON02UYeCKoe 00pazosanue.

YEFIMENKO Svetlana Mykolayivna. STUDYING THE LEVEL OF INTELLECTUAL-CREATIVE POTENTIAL OF
FUTURE TEACHERS OF TECHNOLOGIES.

The author of the article carried out a scientific substantiation of the problem of diagnostics and development of the
intellectual and creative potential of future technology teachers. In the article the author has defined the concept «intellectual
and creative potential of the teacher of technologies». The author distinguished six of his components: motivational, intellectual,
creative, cognitive, emotional-volitional, personal. The author of the article presented the results of the study of the level of
development of this personality education. The author of the article finds that almost one third of students have an initial level of
development of intellectual and creative potential. The author of the article finds that most of the students were divided into
medium and sufficient levels of potential development and formed the main body of research. The author of the article has found
that the smallest coefficient of level of development of the potential of students is at a high level. The author of the article has
determined that the highest coefficient of development level of the creative component is at the initial level. The author of the
article finds that in the vast majority of students the sufficient level of development of the motivational and intellectual
components has been the highest, the personal component - the average, creative, cognitive and emotional-volitional components
- is low. The author of the article carried out an analysis of the research results.

Keywords: intellectual and creative potential of technology teacher, author’s methodology of diagnostics, technological
education.

3EJIIHCBKA Cuiscana Onekcanopviena. MOK/IHBOCTI BUKOPUCTAHHA CHCTEM YIIPAB/IIHHA
KOHTEHTOM Jl/I CTBOPEHHA IH®OPMAIITHHO-OCBITHIX PECYPCIB BH3

Cyuacui  ingpopmayitino-koMyHiKayitini mexHonozeii € HaugaxdcIusimum 3acobom 06pobku i nowupenns ingopmayii.
Ilepwiouepeosum 3a80aHHAM NeOA20ZIKU CMAE CHPUSHHS 2APMOHIUIHOMY 6XO0O0XCEHHIO YuHA 6 IHopmayiinuti npocmip.
Bukopucmanns CMS € ynieepcanvhum incmpymenmom cmgopents ingpopmayitino-ocsimuix pecypcie BH3.

B pobomi npoananizogami MONCIUBOCMI GUKOPUCMAHHS CUCMEM YNPAGNIHHA KOHMEHMOM, onucaui ixui nepesacu i
HeooniKuy. K npuKiad npakmuyHo2o 6UKOPUCMAHHI cucmem ynpasiinus konmenmom onucani Joomla, Moodle.Ilpi eubopi mici
yy HWOI cucmemu YnpaguinHi KOHMeHMOoM HeOOXiOHO 4imKO GU3HAYUMU 5KI came nOompiOHi Modciusocmi, maxa yuigikayis
0038018€ ompumamu Oinbl YHIBEPCATbHY OCBIMHE cepedosuwye, 3d PAXYHOK IOCIKAHHS HeNOMpIOHUX yHKyil i akyenmysanHi
yeazu Ha ocHogHomy yukyionani. Taxka opeanizayis ingpopmayiiino-oceimmnbo2o npocmopy 0036015€ cmeopumu 6iibut OPYIHCHIll
inmepelic i He nepesanmadcysamu 3auUeUMU MOICTUSOCIMAMU KIHYEB020 KOPUCMYBAYA OCEIMHbLO2O PECYPCY.

Knrouogi cnosa: cucmema ynpasninna xonmenmom, CMS Joomls, CMS Moodle, inghopmayitino-ocsimnuiii pecypc BH3,
KOHMeHM.

3EJIMHCKAA Cuescana Anexcandposna. BO3IMOXHOCTH HCIIOJIB30BAHHA CHCTEM YIIPABJIEHUA
KOHTEHTOM JlJTA CO3/JAHUA HH®OPMAILIHOHHO-ObPA30BATE/IbHBIX PECYPCOB BY3a

Cospemennvie UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIE MEXHONO2UU AGIAIOMCA GANCHEUWUM CPEOCMEOM 00pabomKu u
pacnpocmpanenus  ungopmayuu. B pabome npoananuzsuposanvl 603MONCHOCMU UCNONb30BANUS CUCTEM YNPABIEHUS.
KOHMEHMOM, ONUCAHbL UX OOCMOUHCMBA U HedOCMmamKu. B kauecmee npumepa npakmuuecko2o UCHONb30BAHUS CUCHIEM
ynpagnenusi konmenmom onucanwl Joomla, Moodle.

Knrouesvie cnosa: cucmema ynpasnenus kounmenmom, CMS Joomls, CMS Moodle, ungopmayuonno-obpaszoseamenvhviii
pecypc BY3a, konmenm.

ZELINSKAYA Snezhana Alexandrovna. POSSIBILITIES OF USING CONTENT MANAGEMENT SYSTEMS FOR
CREATION OF INFORMATION AND EDUCATIONAL RESOURCES OF HIGH SCHOOL.

Modern information and communication technologies are the most important means of processing and disseminating
information. The primary task of pedagogy is to facilitate the harmonious entry of the learner into the information space. The use
of content management systems is a universal tool for the creation of information and educational resources of the University.

The paper analyzes the possibilities of using content management systems, describes their advantages and disadvantages.
As an example of the practical use of content management systems, Joomla, Moodle is described. When choosing one or another
content management system, you need to clearly identify which features are really needed, this unification allows you to get a
more universal educational environment by cutting out unnecessary functions and accenting attention on the main functionality.
Such an organization of information and education space allows creating a more user-friendly interface and not overloading the
end-user’s potential of an educational resource.

Also, it may be noted that the need to use content management systems emerged from the link with the fact that the modern
information space is developing at such a rapid pace that it is already impossible to use ineffective tools. Developing your own
web site without the use of a content management system requires highly developed developer and time consuming time to submit
educational content or any other. When using the content management system, all processes of development and optimization are
unified and the user of the system does not need to go into the subtleties of development, which ensures the receipt of high-quality
educational resource that meets the modern requirements.

At the same time, content management systems have been developed to manage all sorts of content, the field of practical
application of the system determines its orientation. To solve this problem, content management systems designed specifically for
the education system have been developed, one of such systems being Moodle.
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Key words: content management system, CMS Joomls, CMS Moodle, information and educational resource of the
University, content.

LIBHIIbKA Kartepuna Cepriieua, KPACHOBOKHMI IOpiii Mukonaiiosny. JIOJIBII BOJBIMAH 1
ATOMICTHKA

Cmamms npucesuena KOPOMKOMY IiCMOPUYHOMY aHanizy HAyKkosozo eHecky Jliooesica bonvymana y cmanosnemms i
PO36UMOK  cydacHoi ¢hisuku. Y cmammi cxemamuuno npocniokogano n02iky Mmipkyeans bonvymana, sk, cnogioyouu
amomicmuuny Konyenyilo 6y0oeu mamepii, 6iH 3aK1a8 NIOGANUHU HUHIWHLOI CMAMUCMUYHOT (QI3uKU: 6CMAHO8UE OCHOBHE
Kinemuune piGHAHHA 2a316,; y3a2anbHug 3aKkon Maxceenna po3nooiny 2azo8ux MOAEKyn 3a WEUOKOCMAMU, NO8 348 eHmPONIIo
@izuunoi cucmemu 3 Umogipuicmio it mepmoouHamiunoco cmany, cpopmymosas H-meopemy, saxa pazom 3 1i02o cmamucmuynoro
iHmepnpemayicio 0py2020 HA4aAa MepMOOUHAMIKY, JIA21A 8 OCHO8Y Meopii HeoOOPOMHUX MEPMOOUHAMIYHUX NPOYECIB.

Yacmuna mamepiany cmammi Npucesiyena cnigCmasieniio MemooonroeiuvHux Konyenyii wooo amomicmuxu bonvymana,
ITnanka, Maxa, Ocmeanvoa. Y ¢hpacmenmax cnoeadie eudamuux ¢hizukie sioznauacmocsi gucoxuti aemopumem bonvymana-
84€HO20, O IKO20 AMOMICIUKA 3a824C0U 6Y1a OA308010 KOMINOHEHNOIO 020 HAYKOBO2O C8IMO2IAO0Y.

Knrouogi cnosa: Borvyman, amomicmura, enmponisi, Umogipuicms, cmamucmuyna ¢izuxa, H-meopema, mepmoounamika.

HIIbHHAIKAA Examepuna Cepzeesna, KPACHOBOKHH I puii Huxonaesuu. JIFOABHI BOJBIIMAH H
ATOMHCTHKA

Cmamus noceésuena Kpamkomy UCmMOpU4eckoMy aHamusy Hayunozo exnada Jhoodsuea bonvymana y cmanosnenue u
paseumue coepemennoll Qusuxu. B cmamve cxemamuuecku npocuedceno noeuxky pasmviuiienuti Bonvymana, kax ucnogeoys
AMOMUCTIUYECKYIO KOHYENRYUIO CIMPOEHUs. MAMepUl, OH 3a10XCUL OCHOBAHUE COBPEMEHHOU CIMAMUCIUYECKOU QU3UKU: 8bl6el
OCHOBHOE KUHemu4eckoe ypasHuenue 2azos;, oboowun 3akon Makceenna pacnpedenenus: 2a306blx MOLEKY NO CKOPOCMAM, C8:3a
SHMPONUIO PUUUECKOU CUCTEMbl C GEPOSMHOCIbIO ee MEPMOOUHAMUYECKO20 COCMOAHUA, cgopmynuposan H-meopemy,
KOMopas emecme ¢ €20 CMAMUCMUYECKol UHmepnpemayuell 8mopo2o HA4ala MepMOOUHAMUKY, Jle2ld 6 OCHO8Y Meopuu
HeooOpamumblx mepmoouHamuieckux npoyeccos. dacmo mamepuana cmamoy ROCEAUJEHA CONOCMABLEHUIO MEMOOON0SUYECKUX
KOHYyenyuti no omuowienuro K amomucmuke — bonvymana, Ilnanxa, Maxa, Ocmsanvoa. V ¢hpaecmenmax eocnomunanuii
sb10aiowuxcs uzuKo8 ommeuen gvicouatiuui asmopumem bonvymana-yuenoeo, 0ns komopoeo amomucmuka écezoa 6vlia
06a306bIM KOMROHEHMOM €20 HAYYHO20 MUPOBO33DEHUS.

Knrouesvie cnoga: bonvyman, amomucmuxa, >HMpONUs, GepoSMHOCMb, cmamucmudeckas Gusuka, H-meopema,
MepMOOUHAMUKA.

ILNITSKA Kateryna Serhiyivna, KRASNOBOKYI lurii Mykolayovych. LUDWIG BOLTSMAN AND ATOMICITY

The article gives a brief analysis of the historical significance of L. Boltzmann’s contribution to the formation and
development of modern physics. Boltzmann’s works are known in various fields of science: mathematics, mechanics, optics,
hydrodynamics, the theory of elasticity, the theory of electromagnetic fields, and others. But the most significant contribution is
made in the field of kinetic theory of gases, thermodynamics and radiation theory.

Applying statistical methods to the kinetic theory of ideal gases, he established the basic kinetic equation of gases, which
formed the basis of physical kinetics. Summarizing Maxwell’s law, Boltzmann established a formula for equilibrium Boltzmann
distribution of gas molecules at velocities (Boltzmann's statistics), which became the basis of all statistical physics, which
entered the name of Boltzmann into its founders.

The article schematically follows the logic of Boltzmann's discourse on the energy of molecules, which made it possible to
connect the entropy of the physical system with the probability of its thermodynamic state. Due to this he managed to prove the
statistical nature of the second principle of thermodynamics, giving him his wording. Boltzmann introduced the notion of an H-
function and formulated the H-theorem, which together with its statistical interpretation of the second principle of
thermodynamics laid the basis for the theory of irreversible thermodynamic processes.

The article presents interesting information as M. Plank, from a sharp opponent in relation to atomism, changed his
attitude (acknowledging that he was wrong) to Boltzmann’s statistical mechanics after a discussion with Boltzmann concerning
the problems of radiation irradiance. The fundamental nature of Boltzmann’s scientific works eventually led to the recognition of
Planck and Ostwald’s wrong anti-atomic perception of the material world.

In the article, with reference to the memories of Lorentz, Ehrenfest, Einstein, Schrodinger, Sommerfeld, Laue stressed the
high authority of Boltzmann in the world scientific community.

Despite the fact that the main discoveries were made by Boltzmann in the middle of the nineteenth century, they and his
name are invariably present in all textbooks of physics of the XXI century.Consistently defending the atomistic concept of the
structure of matter, he actively opposed the energyists in matters of natural science, and in the theory of knowledge — the
Machists.

Key words: Boltzmann, atomism, entropy, probability, statistical physics, H-theorem, thermodynamics.

KIKTEBA Anna Bonooumupiena. ®OPMYBAHHSA ITPO®ECIHHHUX KOMITETEHTHOCTEH CTYJIEHTIB-
EHEPTETHKIB BHIITHX HABYAJIbHUX 3AKJIATIB I-TI PIBHA AKPEJHTAIIT

Cmamms  poskpusac 00un i3 cnocobie niosuwenHs Ni3HABATLHOI aKMUBHOCMI CMYOeHmi6-enepeemuKie nio uac
@opmysanns npogpecitinux xomnemenyin. Opeanizayis HAGUANLHO-BUXOBHO2O NPOYECY CNPAMOBAHA HA 3ANYYeHHs CMYOeHmis
Ppi3Hux cneyianbHocmell 00 upiuienHsi OOHIECT CniibHOI NPoOIeMU eHePeeMUYHO20 XaPaKmepy — ayoumy eneKmpoCcnodCUBaAnHts 8
HAGBUANLHOMY 3aKAA0I MA NOULYKY OOYINbHUX UUTIAXIE eHepeo30epedCcen s 8 HbOMY.

Ilpoghecinina Oistbnicme cneyianicmis-enep2emuKie UHAYACMbCA GUKOPUCMAHHAM HAOYMUX 3HAHb, YMIHb, HAGUYOK YV
eanysi cyuacHux cucmem emepzozabesneuennss oo ’'c€kmig, po3pobku ma oOTpYHmyeanHs 3axo0i6 3 NiOGUWEHHS eheKmuUsHOCMI
EHeP20BUKOPUCANHSL, 6€0eHHS MOHIMOPUH2Y eHEP2OBUKOPUCARHA OJiA 3a0e3nedenHs eHep2oOUAOHUX PENCUMIS.

Pisenv cyuacnux emnepeemuynux cucmem nompedye 6UCOKOKEANIPIKOsanux paxieyic-enepzemuxie, sKi 60100il0mb He
MINbKU HABUYKAMU PO3DOOKU, NepeGipKu ma eKcnayamayii makux cucmem, a U iHopmayiiHuMu mexHono2isimu ayoumy
Odoyinvrocmi ix gukopucmans 6 cghepi enepeemuxi.
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Kniouosi cnosa: enepcemuuna xomnemenmuicmo, eHepeoSUKOPUCIIAHHS, €HEPeeMUYHI CUCeMU, eHepeemuyHuil ayoum,
enepzoepexmugnicme.

KHUKTEBA Anna  Bnaoumuposna. ©OOPMHPOBAHUE IIPO®ECCHOHA/IBHBIX KOMIIE TEHITHH
CTYAEHTOB-HEPTETHKOB BBICHINX YYEFHBIX 3ABEJEHHUH I-I1 YPOBHEH AKKPEJUTALIHHA

Cmambs packpvigaem o00un u3 cnocobog nOBbUMEHUS NO3HABAMENbHOU AKMUSHOCU CIMYOEHMOB-IHEP2EMUKO8 Npu
@opmuposanuu  npogeccuonanvhvlx komnemenyuti. Opeanuzayus yueOHO-60CHUMAMENLHO20 NpOYyecca Hanpasienda Ha
npueneuenue cmyoeHmos pasHblx CReYUAIbHOCMell K peueHuIo 00Hot 0buyell NpodIeMbl IHEPLeMUYECcK020 XapaKmepa — ayouma
2aeKmponompebnenus 8 y4eOHoM 3a8e0eHull U NOUCKA NOOXOOSUUX nymell IHep2ocOepedcenus 8 HeM.

IIpogeccuonanvhas OeamenvbHOCMb  CREYUATUCTNOB-IHEPSEMUKOS  ONPEOeNsiemCs.  UCHONb30BAHUEM  NPUOOPEMeHHbIX
3HAHUL, YMEHUIl, HAGLIKOG 6 0ONACMU COBPEMEHHbIX CUCmeM dHepeoobecneuenus 00beKmos, paspabomru u 060CHOBAHUS
Meponpusimuti N0 NogvluleHuio dPgexmusnocmu  dHepeonompebnenus, 6edenue MOHUMOPUHeAd IHepeonompebdrenus O
obecneuenus aHepeocoepecaiouux PescuUMos.

Yposenv cospemennvix snepeemuyeckux cucmem mpebGyem 6blCOKOKEATUDUYUPOBAHHBIX CHEYUATUCTNOE-IHEPSEMUKOS,
KOmopble 061a0am He MoIbkO HABLIKAMU PA3PAOOMKY, NPOBEPKU U IKCAIYAMAYUU MAKUX CUCTEM, HO U UHPOPMAYUOHHBLMU
MeXHON02UAMU ayOUma YerecooOPazHOCMu Ux UCHOIb306AHUA 8 chepe IHePemUK.

Kniouegvie  cnosa:  suepeonompebnenus, — dnepzcemuyeckue — CUCMEMbl,  IHEPEMUYECKAs — KOMNEMEHMHOCHb,
Hepeodhpexmusnocms, snepeemuieckuti ayoum.

KIKTEVA Alla Volodymyrivna. FORMATION OF PROFESSIONAL COMPETENCES FOR STUDENITS OF
ENERGY SPECIALTIES OF HIGHER EDUCATIONAL INSTITUTIONS 1ST AND 2ND LEVELS OF ACCREDITATION

The article reveals one of the ways of increasing the cognitive activity of students of energy specialties during the formation
of professional competencies. The organization of the educational process is aimed at attracting students of different specialties
to solve one common problem of energy nature - an audit of the electricity consumption in an educational institution and the
search for appropriate ways of energy saving in it.

The author determines the professional activity of students of energy specialties as the use of acquired knowledge, abilities,
skills in the field of modern energy supply system, development and justification of measures to improve energy efficiency,
monitoring of energy use in order to provide energy-saving modes.

The level of modern energy systems requires highly skilled energy specialists which have not only the skills of developing,
auditing and exploiting such systems, but also can use information technologies of auditing the feasibility of their use in the field
of energy.

Systematic and fundamental knowledge in the sphere of technology and management is necessary to organize an efficient
and environmentally friendly energy consumption.

The energy specialist must have a meaningful versatile training, which includes studying the disciplines of electrical
engineering, heat engineering, economics and information and communication profiles and be able to solve the technical and
organizational issues of implementation of energy efficiency projects.

Within the framework of the conducted research one can observe an increase in the level of energy education and student
culture, the implementation of energy saving policy and the introduction of energy efficient measures, an energy audit and
energy technology survey, the use of alternative energy sources, the implementation of energy projects.

Thus, energy issues in education are the most successful material for demonstrating the concrete interconnection of social,
environmental and technological components of sustainable development of society.

Key words: energy competence, energy use, energy systems, energy audit, energy efficiency.

KOPHI/IOBA Temana bopuciena. AHATI3 OCOFJIHBOCTEH OCBITHIX ITPOIPAM IIIJIBHIIIEHHA
KBAJTI®IKAIIIT IEJATOTTYHHX ITPAL[IBHHKIB

Cmamms npuceauena ananizy npooiem ykiaoaunHs 0C8imHIX npoepam niosunyents Keanipikayii nedazo2iuHux npayigHuKie
¥V 3aK1a0ax NicAAOunIoOMHOI nedazoeiunoi ocgimu, AKi po32ni0alomucs K HOPMAMUBHUL OOKYMEHM Op2aHizayii oceimnbo2o
npoyecy 01 negnoi xamezopii cuyxauis. Onumyeanmsi 3 GUIHAYEHHS OCGIMMIX Nomped OOpOCIuUX ceped CLyXawig Kypcig
neoacoeiunux npayienuxie K3 «Kumomupcokuii obracnuii incmumym nicasiounnomuoi oceimu» JKOP Oyno nposedene 3a
ankemoio Incmumymy nedazoeiunoi oceéimu ma oceimu oopocaux HAIIH Vkpainu ma I'C «Yxpaincoka Acoyiayia ocsimu
dopocauxy. 3anpononosana Mooenb OCGIMHIX NPOcpam NoOYO08aAHA HA OCHOGI MemOOUHHUX PeKOMeHOayil po3pobnenHs
0C8IMHIX npoepam Ons 3aK1adie euwjoi oceimu 3 aoanmayiclo 00 ymos nicaaouniomuoil ocgimu. Moxcnuea cmpykmypa OI1:
MUMYynbHA CMOPIHKA, NOACHIOBANbHA 3ANUCKA, NPOPINL NPOZPam; HABYANLHUL NIAH, HA8YATLHO-meMamuynull nian, mooyni OIT
(cycninbho-eymanimapnuil, npogeciinuil, Memoouunuil, OlazHOCMUYHULL).

Knrouogi cnoea: niosuwenns xeanighixayii, oceimui npospamu, neoazociuni NpayiGHUKU, OC8imMHi nOmMpedu O00pOCaux,
naamgopma e-learning Moodle.

KOPHU/IOBA Tamvana bopucoena. AHAIU3 OCOBEHHOCTEH OFPA30OBATEIBHBIX ITPOI'PAMM
IIOBBIHIEHHUA KBAJIH®UKALIUH ITIEJIAT OTHYECKHX PABOTHHKOB

Cmamus  nocéswena anaiuzy npoodnem COCMAagienus 00pA308aMENbHbIX NPOSPAMM  NOGbIUMEHUS  KEANUDUKAYUU
neoazoeuyeckux pabomHuKo8 8 YupestcOeHUsIX NoCIeOUNIOMHO20 Nedazo2uieckoeo 00paz08aniis, KOmopbsie paccmampudaomcs
KAK HOPMAMUeHbLl OOKYMEHM Op2aHu3ayuy 06pazoeamenvHo2o npoyecca O onpedenentol kameeopuu ciyuwamenei. Onpoc
no onpeoeneHuio o6pPA306amMeNbHLIX NOMpedHOCHell 83POCIbIX Cpedu cayuiameneli Kypcos nedazozudeckux pabommuuxog KV
«KOHIITIO» KOC 6vin nposeden no ankeme Hucmumyma nedacocuueckoco obpazoganusi u oopazoeanus e3pocivix AITH
Yipaunvt u OO «Vkpaunckas Accoyuayusi odpazoganus @3pocivixy. Ilpednocennas mooenb 00paz08amenvHvix NPOSPAMM
nocmpoena Ha OCHOBe MEMOOUYECKUX DPeKOMEHOayull paspabomku o00pa308amenbHbIX NpOcpaMm ONs GbICUIUX YYeOHbIX
3a6edenuil ¢ adanmayueti K yCiousm noCleouniomMuozo oopaszosanus. Bosmodcnas cmpykmypa OII: mumynvnas cmpanuya,
00bACHUMENbHAS 3ANUCKA,; NPOPUILL NPOSPAMM, YueOHblll naan,; yuebno-memamuyeckuil naat,; mooyau OII).

Knrouesvie cnosa: nosviuenue keanuguxayuu, o00paszoeamenvHble NpocpamMMbl, nedazocuyveckue pabdoOMHUKU,
o0bpazosamenvHvle nompebrocmu 63pocivix, niamgopma e-learning Moodle.
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KORNILOVA Tatyana Borisovna. ANALYSIS OF THE PECULIARITIES OF EDUCATIONAL PROGRAM OF
IMPROVEMENT OF QUALIFICATION PEDAGOGICAL WORKERS

The article is devoted to the problem of making educational programs for the improvement of the qualification of
pedagogical workers in postgraduate pedagogical education institutions, which is conditioned by the need to modernize the
system of professional development of pedagogical workers in connection with the rapid changes in society.

The educational program of professional development of pedagogical workers is considered as a normative document of
organization of educational process for a certain category of listeners. This is a system of educational components at the
appropriate level of postgraduate education within the framework of functional responsibilities, which defines the requirements
for the level of education of individuals who can begin to study under this program, the list of training modules, the number of
ECTS credits / training hours required for the implementation of this program , as well as the expected learning outcomes
(competencies) that should be updated, improved, developed by the student of the postgraduate pedagogical education system.

By questionnaire of the Institute of Pedagogical Education and Adult Education of the National Academy of Pedagogical
Sciences of Ukraine and the Ukrainian Association of Adult Education, a survey was conducted among the students of the
teaching staff of the communal institution «Zhytomyr Oblast Institute of Postgraduate Education» of Zhytomyr Oblast Council in
order to determine the educational needs of adults. It showed how satisfied teachers are with their vocational qualifications,
whether they need continuing education, how they value their own self-education ability, which can motivate them to integrate
into the educational process throughout their lives, which is expected from learning.

Taking into account the new normative documents, a possible structure of educational programs for the improvement of the
qualification of pedagogical workers is proposed and their order of approval.

The possibilities of using the Moodle platform connected to the site of the institute and realizing the philosophy of
pedagogy of «social constructivismy are studied, and focused, first of all, on the organization of interaction between the teacher
and the students of traditional part time / distance learning, as well as distance courses in the intercultural period.

1t is concluded that in the current conditions, this process is possible on the basis of new normative documents, taking into
account the educational needs of students and using methodological recommendations for the development of educational
programs offered for institutions of higher education.

Key words: qualification improvement, educational programs, pedagogical workers, adult education needs, e-learning
platform Moodle.

KOPOJIBOB Cepzin Bacunvosuu. BIIVIHB PO3BUTKY MEXAHIKH HBIOTOHA HA OHTHMIBALIIO
METOIHKH IT BHK/TATAHHA

B pobomi pozensinymuii 6niug icmopuyHo20 pO3GUMKY 6A306uX NOHAMb MEXAHIKU K HA Xi0 ICIMOPUNHO2O DO3GUMKY
HAYK0BOI OYyMKU, MAK [ HA PO3GUMOK MemOOuKu GuUKIa0ants oucyuniinu « Teopemuuna Mexauikay, NOUUHAIOWU 3 MEXAHIKU
Hviomona . Ilpononyemucsi nepiod icmopuunozo yacy, 3a Axkuii 6yau po3pobnenni 6a306i 3acaou Mexauixu, CRpuiimamu sK
sapianm 00820CMPOKOBO2O «MO3K06020 WIMYPMY» CKIAOHOI npobaemu KONeKMUGoOM 64eHux 3 pisHux Kpain. Jacmbcs
OOIPYHMYBANHS. NPUNYUEHHS, WO ONMUMATbHA MEMOOUKA BUKIAOAHHS MEXAHiKu NOoGUHHA O6ymu Oausbkolo 00 x00y it
ICMOpUHO20 PO3GUIIKY.

Knrouogi cnosa: mexanixa Hviomona, 6a306i nowsamms, icmopuunull po3GUMOK, «MO3KOBUL WIMYPM», ONMUMATbHA
MemOOUKa GUKIAOAHHS.

KOPOJIEB Cepzeii Bacunvesuu. BJIMAHUE PA3BUTHA MEXAHUKH HBIOTOHA HA OIITUMU3ALIUIO
METO/IHUKH EE IIPEINIOJABAHHUA

B pabome paccmompeno nusHue UCMOpUNecKo2o pazeumusi 0A306bIX NOHAMUL MEXAHUKU KAK HA X00 UCHOPUYECKO20
Ppazeumusi HayuHOU MbICIU, MAK U HA PA38UmMue MemoouKu npenooaganus oucyuniunvl « Teopemuyeckas MexaHukay, Ha4uHas c
mexanuxu Hviomona. IIpeonazaemcs nepuood ucmopuveckoeo 8peMenu, 3a KOmopulil Obliu pazpabomarnsvl 6azogbie 0CHOEbL
MEXAHUKU, B0CHPUHUMAMb KAK 8APUAHM 00T20CPOUHO20 «MO3206020 WNYPMAY CIOJICHOU NPOOLeMbl KOLIEKIMUBOM YYEHbIX U3
pasubix cmpai. Jaemcs 060chosanie npeonoiodicenue, 4mo onmumaibHas MemoouKa npenooasanus Mexanuky 0onicHa 0vimo
OIU3KOTL K X00Y ee UCTOPUYECKO20 PA3GUMUAL.

Knrouesuvie cnosa: mexanuxa Hoiomona, 6a306vble noHamus, ucmopuyeckoe pasgumue, «Mo320801t Wmypmy, OnmumManbHas
MemoouKa npenooaganus.

KOROLYOV Sergey Vasyl’ovych. IMPACT OF NEWTON’S MECHANICS DEVELOPMENT UPON THE
METHODOLOGY OPTIMIMIZATION AND TEACHING

Our time is characterized by considerable growth of requirements from the side of the society and the country to the
graduates of higher educational institutions. It is connected to the whole number of important factors, the most demanding of
which are: globalization of the world economy, that affects Ukraine’s life and economy, competition with the graduates of the
world’s best educational establishments, continuous development of new technologies.

The aim of article is the investigation of mutual connections between the processes of the «Theoretical mechanicsy
discipline basic notions from the Newton’s times to our time and the possible new ideas in the matter of this discipline’s teaching
methods ameliorations.

The process of the mechanics basic notions development can be viewed as a variant of the «brain stormy, effected by a
collective, consisting of a lot of outstanding scientists of the past, on the mechanics questions, which has lasted for some hundred
years till our time an assumption that the thought processes of hundreds scientists directed to the creation of the mechanics basic
principles are very similar to the optimum model of teaching these principles to the students, calculated by a powerful computer,
has right to exist.

Newton has barrowed a lot of ideas from Galileo Galilei. The case of Galilei’s success may be that he managed to unite the
methods of two sciences-mechanics and optics.

Galilei has actually founded the principles of new dynamics, later perfected by Newton, which is now recognized by all the
civilized humankind. Galilei has criticized the Ptolomy’s system and it has become clear to all that the Earth is no centre of the
Universe, and the people could evidently see their place in the surrounding world.

Galilei has actually introduced the notion «velocity» into the scientific use.
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Rene d’Escartes has critically used the results, obtained earlier by other scientists. He has introduced into mathematic his
own system of coordinates, which has, since then, been widely used in mathematic and mechanic.

Rene d’Escartes has created analytical geometry. Rene d’Escartes faith in the strength was so strong that he considered
even living creatures as certain biological machine.

Rene d’Escartes has introduce the notion of impulse in the mechanics.

Newton has defined the mass of body as multiplication of the volume of body by its density. Newton has also demonstrated
the difference between the mass and the weight of a body, these two notions are closely interrelated, but still they are different.

It is enough to mention that only in 21" century was discovered the elementary particle «Higgs mass bozon» responsible
for manifestation of masses of various bodies in accordance with modern theories.

It should be admitted that Newton’s second law formulation is very close to that of Pascal’s.

Albert Einstein has created his gravitation theory, having called it «General relativity theory».

Leonard Euler has developed a great course of mechanics, where teaching was conducted by the analytical method. Thanks
to Euler’s works a new notion of «material pointy has come to mechanics, which, since then, has been widely used in all
sciences.

D’alembert suggests to take the dynamics task to define movement as one of statistics aims. For this purpose he proposes to
introduce some fictional forces into the system of the acting forces.

La Grange has continued the development of analytical mechanics in order to limit mechanics and methods of solving its
problems to the methods of using general formulas out of which all the necessary equations for each individual task would be
later obtained.

Key words: Newton’s mechanics, basic notions, historical development, «brain stormy, optimization teaching methods.

KOCAK Inna Bacunisna, Miwimiuuna Anuna Cepziiena. IHHOBAIIIHHI TEXHOJIOTII B IHAYCTPII MOJH - 3D-
JIPYK

Cmammio npucesueno npobnemi 6ugueHHs i NPOSHO3Y8AHHA NPOYECi6 PO3GUMKY cyuacHoi moou. Poboma poskpusae
innogayiini menoenyii Moonoi inoycmpii noyamky XXI cmonimms: innosayitini mexmonoecii 3D-Opyky 6 Ousaiini 0052y,
NPUKIAOU HOBUX MEXHON02I 8 Ou3aiini 00sey. Posensnymo edockonaneni memoou 3D-0pyky, ix mexnonoeis, nepesaza, a maxoic
3acmocyeanns ix 6 cyuachit fashion-inoycmpii. Ilposedeno ececmopouniti aumaniz meopuux po3pobox oOusavinepis i3
sacmocysannsam 3D-0pyKy:cmeopenHs KoneKyiil 3a OONOMO20I0 CeNeKMUBHO20 1a3ePHO20 CRIKAHHS CYKoHb 610 Iris van Herpen,
HuoicHbol Oinusnu 610 Mary Huang, cyxui Michael Schmidt, mexamponnoi cykui-nagyk 6i0 oOuzaiinepa-nosamopa Anouk
Wipprecht, xonexyii oosey Hani Ilenee. Cenexmughe nazepre cnikamuHs GUKOPUCHOBYEMbCA NPU BUCOMOGIEHHI He MINbKU 00512),
ane i 3ymms komnaniero Nike, oxkynapie ma inuux pisnux axcecyapis.

Knrouogi cnosa: ousaiin, innosayivini mexnonoeii, 3D-Opyk, nasepni mexuonoeii, cmpyuni mexnonoeii, 3D-opykosana
Mmooa.

KOCAK Huna Bacunveena, MHIIUIIINHA Anna Cepzeesna. MHHOBAIIUOHHBIE TEXHOJIOT'HU B
HH/TYCTPUH MO/IbI — 3D-IIEYATH

Cmamus nocesujena npobreme u3yuenus U NPOSHOZUPOBAHUS NPOYECCO8 PA3GUMUSL COBPEMEeHHOU MoObl. Paboma
packpuieaem UHHOSAYUOHHbIE MeHOeHYuy MOOHOU unoycmpuu Havana XXI eexa: unnosayuonmnvie mexnonoeuu 3D-nevamu 6
ousatine 00excobl, NPUMepbl HOBbIX MeXHON02Ull 6 Ousaline 00excovl. Paccmompenvl ycosepuiencmeosantvle memoovt 3D-
newamu, UX MEXHONO2US, NPEUMYWEeCmeo, a makdce npuMmeHneHue ux 6 cospemennol fashion-unoycmpuu. Ilposeden
6CECMOPOHNULL GHATU3 MBOPHECKUX pa3pabomok ousaiinepos ¢ npumenenuem 3D-newamu: cozoanue KoMIeKyuil ¢ NOMOUbIO
CeneKmugHo20 1azepHozo cnekanus niamves om Iris van Herpen, nuoicneeo 6envs om Mary Huang, niames Michael Schmidt,
MEeXampoHHO20 Naamuvs-nayk om ousainepa-nosamopa Anouk Wipprecht, konnexkyuii ooedcouvt Jannvie Ilenee. Cenexmushnoe
JlazepHoe CheKkamue UCNONb3Yemcs Npu U320MOGIeHUU He MOIbKO 00edcovl, Ho u 00ysu komnauuel Nike, oukoé u Opyeux
PA3NUYHBIX AKCECCYAPOs.

Knrouesvie cnosa: ousaiin, unnosayuonnsie mexnonozuu, 3D-neuamo, nazepnvie mexunonozuu, cmpylinvle mexuonozuu, 3D-
newammas mMooa.

KOSIAK Inna Vasylivna, MISHCHISHYNA Anna Serhiyivna. INNOVATIVE TECHNOLOGIES IN THE FASHION
INDUSTRY - 3D-PRINTING

Today the achievements of scientific and technological progress have been widely developed in fashion industries,
including the food industry. The use of achievements of fundamental research has contributed to the development of new
machines and devices, technologies, methods and ways of creating products, widespread use of ideas that once had been
revolutionary in everyday life.

One of the trends is 3D printing. 3D printing is the production process by means of collection of the layers of basic
material for the creation of three-dimensional physical object based on its digital model.

The clothes typed on 3D-printer demonstrate absolutely other outward dates. They are rather cumbersome, compound and
fantastic forms of the costumes structures.

They are impossible to wear in everyday life. However, the designers promise us that functionality and practice of 3D-
things are also the question of time. Iris van Herpen, the Dutch designer, has considerable success in 3D-printing of clothes. She
showed her first collection of 3D-clothes in 2011. The designer takes experiment with such technologies as the «Paper pressing»
and «Vacuum smelting», using plastic, polymers, and soft metals — aluminum on copper. Nowadays Iris uses plastic and light
nylon, easy, smelting plastic and plexiglas.

Francis Bitonti, the American, tries to create similar clothes with the help of 3D-printing. In 2013 Dita von Teese appeared
in this designer’s dress at one of the fashion measure. 17 details of nylon were gathered by hand. These details were decorated
with 12000 Swarovski crystals. The original style-imaged decision of this smart dress made it as an art-object. Besides it
demonstrated the tendency of the application and development of innovative technologies of clothes on the basis of the 3D-
printing.

323



HAYKOBI 3AITUCKH Cepis: IledazoziuHi HOYKU Bunyck 168

In the whole the modern fashion design and also fashion industry may be acknowledged to the inculcation of innovating
technologies. Such technologies may be used in all stages of clothes creating: the projection, the construction, modeling and
making clothes.

There is a necessity to find out what innovations are a component of modern design and artistic activity. Their influence is
obvious on formation of forms of costume and their stylish decision.This determines the image of the costume and his artistic-
aesthetic qualities.

Key words: design, innovative technologies, 3D printing, laser technologies, inkjet technologies, 3D-printed fashion.

KY3bMEHKO Onvea Cmenaniena. STEM-MO/JE/ITFOBAHHA ®I3BUYHHUX ABHIL] Y IIPOINECI HABYAHHA
CTYAEHTIB IPO®ECIHHO-TEXHTYHHUM JIHCIIHITIITHAM B 3AKJIAJTAX BHI[OI OCBITH

Cmamms npucesiuena 0coonueocmam susuents Kypcy Qisuku y 6y3ax mexniuno2o npoginio 6 ymosax poseumxy Konyenyii
STEM-ocsimu. Basicnugoio oudaxmuunoio npobiemoilo € meopemuune 00IpyHmyeanus ma pospobrka mexwonociti STEM-
HABYAHHS ) GUWYIL KON, | 30KpeMa npu BUBYEHHI NPUPOOHUHO-MAMeMamuyHUX ma inoiceneprux oucyuniin. Memoro cmammi €
PO3211A0 NOHAMMIA MOOENIOBAHHA MA OCHOHUX 3aco0ie STEM-mo0entoeants, wo UKOPUCIMOSYIOMbCA Y HABYANLHOMY NPOYeci
@izuxu ma oucyuniin npogeciiino2o Hanpsamy 8 3aKiadax uwoi oceimu mexuiuno2o npogino na 3acadax STEM-oceimu.

STEM-mo0eniosants MoJdCHA 8UKOHYBAMU 3a OONOMO20I0 cheyianbhux npocpam (nanpukiaod, Cinema 4D, Maya, 3ds Max,
Blender, LightWave, Modo, KOMIIAC, APM, Tflex, AutoCAD, ANSYS, Comsol, Simufac, Adams, Nastran). B cuny obmeosicenns
HAGUANLHUM NIAHOM aYOUMOPHUX 3aHAMb OOYINbHO NOemante GUSYEHHs NPOSPAMHUX NPOOYKMIE, NOYUHAIOWU 3 UWUPOKO
3ACMOCOBYBAHUX Y 8CIX 2AY3AX | 3AKIHUYIOUU CREYIANbHUMU NPODECIUHUMU NRPUKTAOHUMU NPOSPAMAMU.

Tlepcnexmusu nodanvuiux 00Caiodicenb nOAsI2aIoms po3pooyi MemoOUKU HABYAHHs PI3UKU 3 BUKOPUCTNAHHAM IHHOBAYIHUX
mexnoaoeiii 6 ymosax pozsumky STEM-oceimu.

Knrouogi cnoea: nasuanvnuii npoyec, ¢izuxa, STEM-mooenosanns, 3-D-modenioganns, 3acodu nasuanns, iHHOBAYILHI
MexHo02Il, 3aK1aou Guuol 0C8imu, MeXHIYHUL HANPAMOK HAGUAHHSL.

KY3bMEHKO Onveza Cmenanosna. STEM-MOJE/THPOBAHHE ®H3HYECKHX ABJEHHH B IPOIIECCE
ObBYYEHUA CTYJAEHTOB IIPO®ECCHOHA/IPHO-TEXHUYECKHUX /JUCHHILUIHH B YYPEX/IEHUAX
BICHIEI'O OBPA30BAHHA

Cmamus noceawena 0coOeHHOCMAM U3yYeHUs Kypca QU3UKU 6 8Y3aX MeXHUYeCKo20 Npopuis 8 YCIOSUAX Pa36Umusl
Konyenyuu STEM-obpazosanus. Basicnoii oudaxmuyeckoti npobnemoii s16isemcs meopemuyeckoe 000CHO8anue u paspaboma
mexnonoeuit STEM-obyuenue 6 vicuiell wikone, u 8 YaCMHOCMU Npu U3y4enuu ecmecmeeHno-MamemMamudeckux U UHICEeHEePHbIX
Qucyunaun. Llenvio cmamovu aensemcs paccmompenue NOHAMUSL MOOEIUPO8anusi U ocHogHvix cpeocms STEM-modenuposanus,
UCNONL3YEMbIX 6 YY4eOHOM npoyecce QU3UKU U OUCYUNIUH NPOPDECCUOHANbHOZO HANPABNEHUS 8 YYPEHCOEHUAX 6blCUlecO
o0bpazosanus mexnuuyeckoeo npoguns na ocnoge STEM-o06pazosanusi.

Knrouesvie cnosa: yuebnwiii npoyecc, dusuxa, STEM-mooenuposanus, 3-D modenuposanus, cpeocmsa o6yuenus,
UHHOBAYUOHHbLE MEXHONIO2UU, 8blCULle YieDHble 3a6e0eHs, MEeXHUYeCKoe HanpasieHue 00yyeHus.

KUZ’MENKO Ol’ha Stepanivna. STEM-MODELING OF PHYSICAL CHARACTERISTICS IN THE STUDENT
TRAINING PROFESSIONAL-TECHNICAL DISCIPLINES IN HIGHER EDUCATION BODIES

The article is devoted to the peculiarities of studying the course of physics in higher educational institutions of the technical
profile in the context of the development of the Concept of STEM-education. An important didactic problem is the theoretical
substantiation and development of STEM-learning technologies in higher education, in particular in the study of natural sciences
and engineering disciplines. The purpose of the article is to consider the concept of modeling and basic means of STEM-
modeling used in the educational process of physics and disciplines of professional direction in higher education institutions of
technical profile on the basis of STEM-education.

In the process of research, the following tasks were solved: 1) to determine the content of the modeling category in the
aspect of developing and applying STEM-technologies of teaching physics; 2) consider STEM-models and modern teaching
methods that should be used in the educational process of physics, taking into account interdisciplinary links in higher education
institutions.

STEM modeling can be done using special programs (for example, Cinema 4D, Maya, 3ds Max, Blender, LightWave, Modo
COMPASS, ARM, Tflex, AutoCAD, ANSYS, Comsol, Simufac, Adams, Nastran). Due to the curriculum curriculum limitation, it is
expedient to gradually study sofiware products, ranging from widely used in all branches to special professional applications.

STEM-simulation of physics teaching involves hierarchical processing of a set of goals, objectives, invariants, tasks and
exercises as a model of educational activity by: analysis of educational activities and the identification of typical educational
tasks, tasks and exercises; determining the place of this system in the content of training; the choice of forms of organization of
educational process and teaching methods in their combination, characteristic of a certain technology of learning, which most
closely corresponds to the content of these tasks, invariants, tasks and exercises.

Examples of the use of STEM-simulation in the process of teaching physics under the conditions of an integrated approach:
studying the flows of gases and the flow of aircraft, cars, etc. in aerodynamic tubes; hydrodynamic studies on reduced models of
ships, hydraulic structures, study of seismic resistance of buildings and structures at the design stage; study of the stability of
complex structures, under the influence of complex force loads.

Prospects for further research are the development of a methodology for teaching physics using innovative technologies in
the context of the development of STEM education.

Key words: educational process, physics, STEM-modeling, 3-D-modeling, teaching aids, innovative technologies,
institutions of higher education, technical direction of training.

KY3bMEHKQO Onvea Cmenaniena, LLIYJIBI'TH Banepiii Anamoniiiosuy. IHZKEHEPHO-TEXHIYHA CKJ/IA/IOBA
STEM-OCBITH AK YHHHHUK THTET POBAHOTI O IIIXOAY B JOC/I/I’KEHHI TIHHAMIKH PYXY JIITAKA

Cmamms npucesuena ocoOIUBOCMAM 6UBHEHHA KYPCY Qi3uKky ma OUCYUniin npogeciinozo cnpsaMy8aHHs 3 ypaxy8anHim
cyyacHux menoenyill po3gumky oceimu, a came enpogadxcennsi STEM-ocgimu y naguanvhuil npoyec 3akiadie uwjoi oceimu
mexniunoco npoghinio. Bascnueoio oudaxmuunoio npobiemoio € meopemuune OOIPYHMYSAHHA mMd pO3POOKA  MemOOUuKu
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HagyanHs QizuKu 3 Ypaxy8amHsaMm iHmMespoeanoeo nioxody, euxopucmogyiouu mexnonocii STEM-naguanns y euwyitl wikoni, i
30KpeMa npu 6UBYEHHI NPUPOOHUHUO-MAMEMAMUYHUX MA THHCEHEPHUX OUCYUNIIH.

Memoro cmammi ¢ pozensd inocenepno-mexniunoi cknadogoi STEM-ocgimu, wo GUKOpUCMOBYEMbCA Y HABUATLHOMY
npoyeci Qhizuxu ma Oucyunin npo@ecitinoeo Hanpsamy sk iHme2po8ano2o nioxoody y npoyeci UGYEeHHs OUHAMIKU PYXY TIMAaKaA.

Ilepcnexmusu nooanvuiux O0CAIOJNCEHb NONAAIOMb 8 PO3pOOYI MemoOUKU HAGYAHHA (QI3UKU 3 BUKOPUCTIAHHAM
innogayiiunux STEM-mexnonoeitl 3 ypaxy8anHam cy4acHux menoenyitl po3eumKy oceimu.

Knrouogi cnosa: STEM-ocsima, izuxa, cumempii, naguanbHuii npoyec, JimanoHutl anapam, yeHmp mac, 3aKiaou euujor
oceimu, inmezpoganuii nioXio.

KY3bMEHKO Onvea Cmenanogna, IINY/JIBI'HH Banepuii Anamonveeuu. HHKEHEPHO-TEXHUYECKAA
COCTABJIAROLAAL  STEM-OBPA30BAHUHA KAK  ®AKTOP HHTEI'PHPOBAHHOI'O IIOAX0JA B
HCCIIEJAOBAHHUH IMHAMHUKH /IBUXKEHHA CAMOJIETA

Cmamus noceswena 0cobenHOCMAM U3YHeHUs Kypca U3UKU U OUCYUNTUH NPOGECCUOHATbHOL0 HANPABIEHUS C YYemoM
COBPEeMenHbIX MmeHOeHyull paseumust o0pasosanus, a umenno eneopenue STEM-obpazosanus 6 yueOuwili npoyecc 6blCUiUX
YueOHbIX 3a6e0eHull mexuuiecko2o npoduis. Basicnoi oudakmuueckoii npobaemotl s6nsemcs meopemuyeckoe 000CHO8aAHUe U
paszpabomka MemoouxKu ob6yuenus U3UKU C Y4emom UHmMecpupo8anHo2o0 nooxood, ucnoavsys mexuonozuu STEM-o6yuenus
gbiculell WKoe, U 8 YaACMHOCIU NPU U3VUEHUU eCTNeCBEHHO-NATNEMAMUECKUX U UHICEHEPHBIX OUCYUNIUH.

Knrouesvie cnosa: STEM-obpasosanue, dusuxa, cummempuu, y4eOHbll npoyecc, 1emamenbhblil annapam, yenmp Macc,
svicuuue yuebHvle 3a8e0enusl, UHMezpUpo8antblll NOOX0O0.

KUZ’MENKO Ol’ha Stepanivna, SHULHIN Valeriy Anatoliyovych. ENGINEERING AND TECHNICAL COMPLEX
STEM-EDUCATION AS A FACTOR OF INTEGRATED APPROACH IN THE INVESTIGATION OF THE AIRCRAFT
DYNAMICS

The article is devoted to the peculiarities of studying the course of physics and disciplines of professional orientation taking
into account the current trends in the development of education, namely the introduction of STEM-education in the educational
process of institutions of higher education in the technical field. An important didactic problem is theoretical substantiation and
development of a methodology for teaching physics based on an integrated approach, using STEM-learning technologies in
higher education, and in particular in the study of natural sciences, mathematics and engineering disciplines.

The course of physics studied by the students of the Aircraft Academy of the National Aviation University in the first year is
the basis for the preparation of complex system operators (OSS) and forms the basis of such disciplines as «Flight Dynamics»,
«Fundamentals of Radio Electronics», «Theoretical Mechanicsy, «Material Supporty «Engineering graphics» «Fundamentals of
electrical engineering and electrical equipment PS and airfields» and others.

In modern physics, a certain relationship of physical laws and symmetry principles is considered. Particularly relevant
issues related to the theory of symmetry in modern physical theories based on the combination of fundamental interactions, as
well as the application of the concept of symmetry in disciplines professional profile in the conditions of development of STEM
education in institutions of higher education of technical profile.

An actual presentation of the engineering and technical component of STEM education and the development of a
methodology for studying disciplines that are taught to students at the academy, taking into account an integrated approach and
interdisciplinary links, is emerging.

In our opinion, students should be formed during the study of physics and disciplines of professional profile, a holistic view
of physics as a fundamental science, based on the study of the concept of symmetry.

The purpose of the article is to consider the engineering and technical component of STEM-education, which is used in the
educational process of physics and disciplines of a professional direction as an integrated approach in the process of studying
the dynamics of aircraft movement.

Prospects for further research are the development of a methodology for teaching physics using innovative STEM
technologies, taking into account current trends in education development.

Key words: STEM-education, physics, symmetry, educational process, aircraft, center of masses, institutions of higher
education, integrated approach.

JICKOBHY Onena Bonooumupiena. KOMIIETEHTHICHO OPIEHTOBAHI 3AJJAY] 3 ®I3UKH AK 3ACIb
DOPMYBAHHA K/TFOYOBHX KOMITETEHTHOCTEH YYHIB.

Y cmammi eucsimaeno axmyanvny npobremy cyyacnoi oceimu, wjo cmocCyemvcsi 8NPOBAONCEHHS KOMNEMEHMHICHO20
nioxooy 6 HaGYAHHI, 30KpeMa GUKOPUCMANHS KOMIEMeHMHICHO OPIEHMOBANUX 3a0aY i3 (hi3uKu.

Aemopom 3anpononogano UHA4eHHs KOMREMEeHMHICHO OpiEHMOoBanol 3a0ayi 3 Qi3uKu K NPUKIAOHOIL 3a0aui, Nog A3aHoi
3 peanHUMu CUMyayiamu HA8UANbHO20, NOOYMOB020 YU CYCHIILHO20 3MICMY, D036 A3GHHA AKOI NOmMpedye NpakmuiHo2o
3aCcmMoCcy8anHs  QISUYHUX 3HAHL AK Y CMAHOAPMHUX MAK i HeCMAHOAPMHUX YM06ax. 3 YpaxyBauHsaMm CYMHOCMI
KOMNEMeHMHICHO20 NiOX00y ma CMpYKmypu KOMREMeHmHOCHi 8usHaueHo Kpumepii 6i000py KOMNemeHmHICHO OpIiCHMOBAHUX
3a0ay: micHull 36 130K 13 PeanbHUMU JCUMMESUMU CUMYAYIAMU PI3HO20 Xapakmepy, 00 eKmamu JHcusoi ma HeIscusoi npupoou,
MeXHIKU Mowo, NPaKmuiHe 3acCmocy8ants 3HAHb I HABUYOK i3 I3UKU 0I5 PO36 A3aHHSA 0COOUCMICHUX YU CYCNITLHO 3HAYYWUX
npobiem; MidcnpeoMemHuull, Yikaguii 3Micm, 0coOUcmicHa yinnicmo Os Y4Hsi.

Knrouogi cnoea: xomnemenmmicuuii nioxio, Haguammsi @i3uKku, Kuo4o8a Komnemenmuicmo, (pizuuna 3adaua,
KOMNEemeHmHiCHO opienmogana 3a0aua 3 Qisuxu.

JUCKOBHY Enena Bnaoumupoena. KOMIIETEHTHOCTHO OPHEHTHPOBAHHBIE 34/IA49U 110 ®U3HKE
KAK CPEJJCTBO ®OPMHPOBAHHUA KTIOYEBBIX KOMITETEHTHOCTEH YUAIHXCA

B cmamve oceewjena akmyanvhas npoodnema cospeMennozo 00paz08anus, Kacalowasics 6HeopeHUus KOMNemeHmHOCMHO20
nooxo0a 6 00yuenuy, 8 YacMHOCMU UCNONLI0BAHUS KOMNEMEHMHOCIHO OPUEHMUPOSAHHBIX 3a0ay NO Pu3uKe.

Asmopom npeonogiceno onpeoenenue KOMNEMEHMHO OPUCHMUPOBAHHOU 3a0ayu No Gusuke KAk APUKIAOHOU 3a0ayu,
CBA3GHHOU C PeaNbHbIMU CUMYAYUAMU YHeOHO20, DbIMO0BO20 UM 0OWECMBEHHO20 COOEPIUCAHUs, pelienue KOmopou mpebyem
NPaKmMu4ecko2o NPUMeHeHUs QU3UYeCKUX 3HaHull KaK 6 CmaHoapmublx max u Hecmanoapmuwix yenogusx. C yuemom cywHocmu
KOMNEMEHMHOCIMHO20 NOoOX00d U CHPYKMYpbl KOMREMEHMHOCMU Onpedenenvl Kpumepuu omoopa KOMNEmeHMHOCHHO
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OPUEHMUPOBAHHBIX 3A0AY. MECHAS C6513b C PEANbHLIMU JHCUSHEHHBIMU CUMYAYUAMY PA3TUYHO20 XAPAKMEPA, 00beKMamu JHcugoil
U HeANCUBOU NPUpoObl, MEXHUKU, NPAKMUYECKOe NpUMEHeHUe 3HAHUL U HABLIKOG NO Qu3uke Ol pewenus TUYHOCHHbIX U
00 eCmBEHHO 3HAYUMBIX NPOOTIEM; MENCHPEOMEMHOe, UHMEPECHOEe COOEPICAHUE; TUYHOCTNHASL YEHHOCMb OIS YY4EHUKA.

Knrouesvie cnosa: xomnemenmmuocmmviii no0xo0, obyuenue QusuKu, Kuoyesds KOMHEMeHMHOCMy, Gusuyeckas 3a0aud,
KOMNEMEeHmHo OpUeHmuposanHas 3a0aua no gusuxe.

LISKOVYCH Olena Volodymyrivna. COMPETENCE ORIENTED TASKS OF PHYSICS AS A SOURCE OF
FORMATION OF PUPILS KEY COMPETENCIES

The article represents the actual problem of the up-to-date education concerning the implementation of competent
approach in education, in particular the usage of competence oriented tasks in physics.

The author has analyzed the condition of research of the problem of using physical tasks for the formation of different types
of pupils competencies. It is determined that there is no single approach in a pedagogical science to the definition of competence
oriented task, but most studies highlight the following its features: close connection with life, practical orientation,
interdisciplinary content. It is proposed the definition of competence oriented task of physics as an applied task related to the
actual educational, domestic or social situations, the solution of which requires the practical application of physical knowledge
both in standard and non-standard conditions.

The basis for the development of selection criteria for competence oriented physical tasks was the essence of competence
approach and three-component competence structure, including cognitive component (knowledge); activity component (skills,
abilities); personal component (motives, individual characteristics of a student, values, ability to reflection). It is determined that
physical task can be considered competence oriented if its content: has a close connection with real life situations of different
nature, objects of animate and inanimate nature, technique, etc.; provides for the practical application of knowledge and skills in
physics to solve personal or socially significant problems; interdisciplinary, interesting for pupils of this age group; is personally
valuable to student. The difference between competence oriented tasks and applied or practical oriented ones is that they must to
ensure not only cognitive and activity components of competence, but also personal.

The author presents examples of competence oriented tasks aimed at forming specific key competencies: informational,
mathematical and civic.

Key words: competence approach, teaching physics, key competence, competence oriented task in physics.

JITBIHOBA Mapuna bopuciena. JOCI/PKEHHA E®EKTHBHOCTI METOAHYHOI CHCTEMH
AJAIITHBHOT O HABUYAHHA ®I3UKH Y 3AK/TAJIAX BHIIIOI TEXHIYHOI OCBITH

Y ecmammi posensnymi deski acnekmu excnepumeHmanbhoi nepegipku eghekmugHoCmi agmopcbKoi MemooudHoi cucmemu
adanmusnoeo HagyanHs hizuku y npoyeci ¢haxogoi niocomosku maubymuix imoicenepis. Buodineno mpu emanu nposedemnns
neoazoeiuHo2o excnepumenmy ma eusHavenuil ix memoouynuu smicm. Obpano xKpumepii, wo 6ionogioaiomv ONAHY8AHHIO
cmyoenmamu K 6e3nocepeoHbo Oucyuniinu «3azanbna Qizuxa», max i N8 A3aHUX 3 HEIO IHIHCEHEPHO-MEXHIYHUX OUCYUNTIH.
Jlnsa oyintoganns pe3yromamie HaguanHs 6UOLIeHO Yomupu piens.: 1-ii pisensb — posniznasanns (pigenv gaxmig); 2-ii pisens —
penpooykyii (pisenv onepayiti): 3-ii pigenv — 3acmocysanus (aHanimuKo-cunmemuynuil): 4-i pigenv — nowykosuii (pieenv
meopuocmi).  [ns KOdHCHO20 3 HUX po3pobneni 6i0nogioni nokasnuxu. 3a pezyromamamu O0iaeHOCMUKU AKOCMI HABYATLHUX
00csAcHeNb CHMYOeHmi6 KOHMPOIbHUX MA  eKCNePUMEHMANbHUX 2PV HA MpboX emanax neoazo2iuHo20 eKCHnepumeHmy
6CMAHOBNIEHO, WO HABUAHHA 34 3ANPONOHOBAHOIO MEMOOUYHOIO CUCEMOIO 0a€ Kpawyi pe3yibmamu, Hidic 3a mpaouyiinoio. Bouna
€ eghekmugHoI0 05t CmyOeHmia pizHo2o piHs 6A3080i NIO20MOBKYU 3 QI3UKU Ma 3 PI3HUMU KOSHIMUSHUMU BUMO2AMU.

Knrouosi cnosa: ¢hizuxa, memoouuna cucmema, nedazo2iynuii ekcnepumenm,a0anmusHe HaguamuHs, iHHOBAYis.

JUTBUHOBA  Mapuna. HCCIE/JOBAHHE 3J3®®EKTHBHOCTH METOJUYECK OH  CHCTEMbI
AJJAIITUHBHOI'O OBYYEHHUA ®H3HKH B BHICIIINX TEXHUYECKHX YYEBHbBIX 3ABE/IEHUAX

B cmamve paccmompenvl achekmuvl 9KCHEPUMEHMANbHOU NPOBEPKU  IPHEKMUSHOCMU  ABMOPCKOT  MEmMOOUUeCKol
cucmembvl a0anmueHo2o odyyenus uzuke 8 npoyecce nPogeccuoHarbHoll NO020MoBKU 0y OVIUX uHdICeHepos. Beidenenvl mpu
amana nposedeHust NedazoSUYecKo20 IKCNEPUMEHMA U onpedenén ux memooudeckuil cmoicn. H30panvl  kpumepuu,
COOmBemMcmayIowue 0C80eHUiI0 cnmyoeHmamu Kax Henocpedcmseenno oucyuniunvl «Obwas uzukay, mak u ces3aHHbIX ¢ Hell
UHDICEHEPHO-MeXHuYecKux oucyuniun. s oyenku pe3ynomamog obOyuenus 0003HAueHbl yemvipe YposHa: 1-il ypoeenv -
pacnozuaganus (yposenv ¢paxmos); 2-ii ypogens - penpoodykyuu (ypogenv onepayuii): 3-ii ypogeHv - npumenenue (aHaiumuKo-
cunmemuueckuti). 4-i ypogens - nouckogwiil (ypogenb meopuecmsa). s Kkaxcoo2o u3 HUX paspabomanvl cOOmMeemcmsyoujue
noxkazamenu. I1o pe3ynomamam OuaeHOCMUKYU KA4eCmea 3HAHULl CMyO0eHmo8 6 KOHMPOIbHBIX U IKCHEPUMEHMATLHBIX 2PYNNAX HA
mpex amanax nedazoesuiecko20 KCNepUMeHma yCmMano8IeHo, Ymo o0yyeHue no NPeoNoHCeHHOU MeMoOUecKoll cucmeme 0aém
Jyyuiue pe3yibmanol, 4em no mpaouyuonnoi. Ona sgppexmusna 0ns cmyoenmog ¢ pazuvlm ypoguem 6a30801t HOO20MOBKU NO
QusuKe u ¢ pasHbIMU KOZHUMUSHLIMU NOMPEOHOCTIAMU.

Knirouesvie cnosa: ¢uzuxa, memoouueckas cucmema, nedazoeuieckuti IKCNEPUMEHM, adanmughoe 06yuenue, UHHOBAYUS.

LITVINOVA Maryna. INVESTIGATION OF THE EFFECTIVENESS OF THE METHODICAL SYSTEM OF
ADAPTIVE TRAINING OF PHYSICS

In the article an experimental verification of the effectiveness of the author's methodical system of adaptive training of
physics in the process of professional training of future engineers is carried out. To implement the developed methodological
system, the following practical steps were taken: analysis of the results of the development of a new, professionally directed
program of physics course; structuring existing and developing the latest learning technologies,; providing organizational
transformations in the learning process. Three stages of conducting pedagogical experiment and their methodical content are
determined. Selected criteria that correspond to the mastering of the discipline of physics and related engineering disciplines.
They are as follows: knowledge of theoretical material;, possession of experimental research methods; the ability to use
laboratory equipment, to draw up the scheme; the ability to analyze experimental data; ability to solve electrical engineering
problems; owning skills of independent work; ability to realize acquired physical and technical knowledge, skills in professional
activity and everyday life. To assess the learning outcomes, four levels are identified: 1-st level - Recognition (level of facts),
level 2 - Reproduction (level of operations): level 3 - Application (analytical and synthetic): level 4 - Search (creativity level).
For each of them, appropriate indicators have been developed. On the basis of certain criteria, the evaluation of educational
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achievements in physical and technical training was carried out at the four levels given above.

According to the results of the diagnostics of the academic achievements of the students of the control and experimental
groups at the three stages of the pedagogical experiment, it was established that the training according to the proposed
methodical system yields better results than the traditional ones. It is effective for students of different levels of basic training in
physics and with different cognitive requirements.

The results of the pedagogical experiment give grounds to assert that the proposed methodical system is effective. New
system allows to form the theoretical thinking of students, their polytechnic culture, which contributes to the formation of such
qualities of the future engineer as professional mobility, the broad outlook, physical competence, the ability to self-education, the
ability to socialization in the modern conditions of development of society. Prospects for further research are related to the
improvement of techniques and technologies of adaptive learning of physics and the use of the developed methodological system
for other training courses at a technical university.

Keywords: physics, methodical system, pedagogical experiment, adaptive learning, innovation.

JIOTBIHOBA Apocnasa Onexciigna. IHTEPAKTHBHI TEXHOJIOITI ®OPMYBAHHA EKOJIOTTYHOI
KOMIIETEHTHOCTI CTYJAEHTIB.

Cmamms npucesuena ananizy neoazociuHux MONCIUBOCHeN IHMePAKMUBHUX MEeXHON02I Ol opMYBanHs eKOA0iYHOT
Komnemenmuocmi cmyoenmis. Exonociuno xomnemenmmua ocobucmicms Mae 6UCOKUll pi6elb eKONO2IYHUX 3HAHb, PO3GUHEHe
eKonoeiuHe MUCIEHHS, )Y CBOIU NOBEOIHYI KepYEMbCS NPIOPUMEmHICMIO eKON0STYHUX YIHHOCMEl, PO321A0ac C8010 npogeciio K
Oiesuil 3acib NOKpaujenHs CMany Ha8KOIUUWHBLO2O Ceped0sUd MA GUPIULEHHS eKONOIYHUX NPOOIEM.

Obrpynmosano muaymauenHs NOHAMb «AKMUGHICMbY, «IHMEPAKMUGHI MEXHONO2I HABUaHHA» MaA «IHmepaKmueHe
Haguanuay. Po3Kpumo 3nauenHs UKOPUCMAHHA [HMEPAKMUBHUX MemOoOi6 HA8UAHHA y Npoyeci Ni020mosKu Maudymuvo2o
suumens gizuunoco guxosanns. Hageoeno npuxnaou 3acmocy@anus iHmepakmusHux mMemooig i mexHonoeii HaguanHs nio yac
susueniss oucyunainu «licicna ma ocHosu exonoaii.

3’acosano, wo euKopucmanHs iHMEPAKMUGHUX Memooie i MexXHON02Il 0036015€ IHMEHCUDIKY8AmU 3aC60CHHS | mBopue
3ACMOCY8AHHS MEOPEMUYHO20 MAMepiany;, 0ac MOJICIUBICIb 3MO0ETI08AMU OCOOUCMICMIO JHCUMMEST eKONOIYHUX CUMYAYil;
3aayuumu  cmyoeHmie 00 GUPIUEHHs eKONO02IYHUX NpoOieM, NPUUHAMMSA HUMU HPUPOO0GIONOBIOANbHUX piuieHb, HaOymms
00¢6i0y eKxon02iuHoi OiAIbHOCHII.

Kniouosi cnosa: exonociuna xomnemenmuicms, aKmMuGHICMb, CAMOCMIUHA HABYANLHO-NI3HABANLHA  OIANLHICMY,
IHMEpPaKmueHi MmexHonozii, eKon02iuHA OIANbHICMD.

JIOTBUHOBA  Apocnasa  Anexceeena. ~ HHTEPAKTHUBHBIE  TEXHOJIOTHH  ®OPMHPOBAHUA
3KOJOTHYECKOH KOMITETEHTHOCTH CTYJEHTOB

Cmamus noceawjena anaiuzy nedazosU4eckux B03MOICHOCMEN UHMEPAKMUGHbIX MEXHON02Ul Ol  (QOPMUPOBAHUsA
9KONOSUYECKOU  KOMNEMEHMHOCIMU — CIMYOeHmos.  OKONO2UNeCKU KOMNEMEeHMHAs JUYHOCb UMeem  GbICOKULL  YPOBeHb
9KONOSUYECKUX 3HAHUL, DA3BUMO DKOI02UHECKOe MblUleHUe, 8 C80eM NOBeOeHUU PYKOBOOCMEYemcs HpUOPUMEMHOCHIbIO
9KONOSUYECKUX YeHHOCMell, paccmampugaem c6ol0  npogheccuio  Kak —Oeticmeennoe cpeocmeo VIVHueHUs COCMOAHUA
OKpydHcalouyel cpeobl U peueris IKOI0SUHECKUX NPoOaeM.

060cH06aHHO MOKOBANUA NOHAMUN «AKMUBHOCMbY, «UHMEPAKMUBHbIE MEXHOIO2UU O00YYeHUs» U «UHMePaKmusHoe
obyuenue». Packpvimo 3nauenue ucnonvb3o8amusi uHMepaKmugHblX Memooo8 00yueHus 8 npoyecce NOOLOMOsKU 0yoyujeco
yuumens Qusuvecko2o eocnumanus. IIpugedenvl npumepbl npUMeHeHUs: UHMEePaAKMUBHbIX MeMo008 U MeXHON02Ull 00yYeHUs npu
uzyuenuu oucyunaunsl «I ueuena u ocHo8bl IKOIOUUN.

Buiscneno, umo ucnonb3oeanue uHMepaKmusHbiX Memooos U mexHoI02ull no36oaen UHMeHCUGUYuposams yceoenue u
meopueckoe NpUMeHeHUe MeoPemuyecKozo0 Mamepuana;, Odem 603MONUCHOCHb CMOOEIUPO8aAmb NUYHOCIBIO HCUSHEHHbLE
9KONOSUHECKUX CUMYAYUY, NPUETIEYb CIYOEHIMO8 K PEULEeHUIO IKONOSUYECKUX NPOOIEM, NPUHAMUSL UMU RPUPOOOOMBEMCMEEHHbIX
peuienull, npuobpemeHnUs onbima SKOI02ULECKOU OeamenbHOCHI.

Knrouesvie cnoea: sxonocuuveckas KOMnemMeHMHOCMb, AKMUBHOCHb, CAMOCMOSAMENbHAS  Y4eOHO-NO3HABAMENbHAS
0esimenbHOCIb, UHMEPAKMUSHbLE MEXHONO2UU, IKOLOSUYECKAS OesMENbHOCTb.

LOGVINOVA Yaroslava Oleksiyivna. INTERACTIVE TECHNOLOGIES OF FORMING ENVIRONMENTAL
COMPETENCY OF STUDENTS

The article is devoted to the analysis of the pedagogical possibilities of interactive technologies for forming the ecological
competence of students. Environmental competence of students consists of ecological values, ecological knowledge, ways of
studying and studying objects and processes of the environment, implementation of functions of ecological education in
professional activities, maintaining equilibrium in the system «society — naturey.

An ecologically competent person has a high level of environmental knowledge, developed ecological thinking, in his
behavior is guided by the priority of environmental values, considers his profession as a means to improve the state of the
environment and solve environmental problems.

The interpretation of the concepts of «activity», «interactive learning technologies» and «interactive learningy is
substantiated. The significance of the use of interactive teaching methods in the process of preparing the future teacher of
physical education is revealed. Examples of application of interactive methods and technologies of training during the study of
the discipline «Hygiene and the basics of ecology» are given.

The following stages of using interactive technologies:

Emotional value, whose purpose is to cause interest, enthusiasm for the world of nature, to develop the emotional and
value sphere of students, to adjust the settings for interaction with nature. To achieve this, the following methods are effective:
excursions, environmental holidays. Cognitive-intellectual involves the formation of environmental competence, the expansion of
the ecological space of students, the development of the ability to virtue in nature on the basis of aesthetic approach. Practical
activity, aimed at stimulating environmental activity and formation of environmentally appropriate behavior: environmental
actions, protection of environmental projects, issue of environmental newspapers, labor nature protection landings.
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It is stated that the use of interactive methods and technologies can intensify the learning and creative use of theoretical
material; gives an opportunity to simulate the personality of life ecological situations; involve students in solving ecological
problems, taking natural responsibility decisions, gaining experience in environmental activities.

Key words: ecological competence, activity, independent educational-cognitive activity, interactive technologies,
ecological activity.

JYHI'OJI Onvea Muxkonaisna. @IBHYHI 3A1JAY9l] ME/JUYHOI'O CIHIPAIMYBAHHA AK YHHHHK
®OPMYBAHHA ®AXOBHX KOMIIETEHTHOCTEH CTYIEHTIB ME/ITHKIB

Y ecmammi nopyweno npobnemy easxciugocmi guxopucmanms izuuHux 3a0ay MeOUYHO20 CNPAMYBaHHs OJisl 3a0e3nedeHnHs
ONAHYBAHHS CIYOCHMAMU-MEOUKAMU BUCOKO20 PIGHs (haxoux 3Hab Ma AKICHO20 PiGHs NIO20MOBKU MAUOYMHIX GUNYCKHUKIE. Y
pobomi npogedeno ananiz 2any3esux CmaHoapmis euujoi MeOudHoi 0ceimu Ha GU3HAYEHHs MICYs MeOUdHOT 1l 6ionociunol QizuKku
6 Haguanni cnydenmis nanpamy niocomosku 1201 «Meouyunay.

3eiono 3 8umMozamu OCEIMHBO-K8ANIPIKAYITIHUX XAPAKMEPUCMUK KIHYesUMU Yitamu HaguanHs oucyuniinu «Meouuna i
bionozciuna izuxay €: ¢popmysanns y cmyoenmie cucmemu 3HaHb npo 6a3061 Gizuyni npuHYURU Ma niOxXoou 00 OOCHIONHCeHHs
npoyecie y Jcusiti npupooi, Qizuko-mexuiuni npuHYunu GYHKYIOHY8anHs MEOUYHUX NPUCMPOIE, BUKOPUCIAHHS MATNEMATNUYHUX
Memooie 8 GioMeOuyHUX OOCTIONCEHHAX, AKI CKAA0AIomb 0CHO8Y NPeOMEMHUX KOMRemeHmHocmell 3 MeouyHoi ma 6ionoziynoi
@izuku i € Hegid 'eMHOIO CKIA008010 NPOecitinol Komnemenmuocmi Matlbymnoo2o axisys 2anysi 0XopoHu 300p08 si, a MAKOA#C
niOTpYHMAM 07151 6UBYEHHS (haAX080 OPIEHMOBHUX NPUPOOHUYUX MA KITHIYHUX OUCYUNIIH Y BULYUX MEOUUHUX HABYATLHUX 3AKIA0AX
Ykpainu

Onucani  gumoecu, AKUM Marome gionogidamu Qizuuni 3a0aui MeOuyHo2O0 CHpAMYGanHA: (i3uune Asuwe, WO
00CNi0ACYEMBCA, NOGUHEHHO MAMU WUPOKE 3ACMOCYBAHHSL Y 6ION0IOHOMY NpOeciiiHomMy HAnpsAmMKy;, 6 3adayax ciio
BUKOPUCTNOBYBAMU PeanibHi OaHi NPO MeOUYHI NPUAAoU, Qi3udHi A8UWA Ma NPOYECU 8 MeOUYUHI MOwo, 3a0ayi MAarmMs MiCMumu
maki numanms, AKI 3ycmpiyaomescs 6 npogeciimiii dissibhocmi; mamepian 3a0ay mae 6ymu 6e3n0cepeoHbo nos sa3anuil 3
npoepamuum mamepianom 3aname 3 npeomemy «Meouuna ma 6ionociuna ¢izuxa» abo ¢axosux npeomemise mowjo. Hageoeno
o3Haku Ons Kaacugikayii Oiogizuunux 3adau (3a 3micmom: abcmpakmui i KOHKpemHi, 3 MEOUYHUM | MEeOUKO-MEeXHIUHUM
3MICIOM,; 30 OUOAKMUYHUM YIIAM: MPEHY8abHi, KOHMPOAbHI, MEOPYI;, 3a CNOCOOOM 3A0aHHS YMOGU: MeKCmosi, epagiuni,
3a0a4i-MAmoHKU, 3a0ayi-00CHiou; 3a cmyneHem CKIAOHOCMI: NPOCMI, CKAAOHI, KOMOIHOBGHI; 34 XAPAKMepoMm I MemoooM
00cniodncen s KIbKICHI, SIKICHI, eKCnepumMenmanshi) il npeocmagieni 8ionogioni npukiaou. 3anponoHo8ano aneopumm piuienHs
AKICHUX  DIBUYHUX 3a0a4 MeOUYHO20 CHPAMYBAHHSA, d MAKOJIC BUKOPUCMAHHA espucmuunozo nputiomy. Ocobnusa ysaca
npuoinena epagiunum, eKCnepuUMeHmanbHuM 3a0a4am ma 3a0a4am MeOUudHo20 CAPAMYSAHHS 3 HenogHuMu Oanumu. Brazani
emanu, AKI MA€ 6KII0YAMU KOMNIEKCHU NIOXi0 00 NAAHYE8AHHA 3MICIY | BUKOHAHHS eKCNEePUMEHMANbHUX 3A60aHb HA 3AHAMMAX
3 MeouyHoi il 6ionociunol gizuxu.

Knrouogi cnosa: ¢hizuxa, 3a0aui, meouuna i bionociuna Qizuxa, meouyna oceima, cmyoenm, (axosi KOMNemeHmHOCHI.

JIYHI' OJI Onvea Hukonaesna. PUSHYECKHE 3A/JA9H ME/THIIHHCKOI' O HAIIPABJIEHUA KAK ®@AKTOP
®OPMHPOBAHHUA ITPODECCHOHAJILHOH KOMITETEHTHOCTH CTYAEHTOB MEJIHKOB

B cmamve 3amponyma npobrema 6adjicHOCMU UCHONb308ANUA QUIUYECKUX 3a0a¥ MEeOUYUHCKO20 HANpaeieHus O
obecneuenuss 0CBOEHUs CMYOEHMAMU-MEOUKAMU 6bICOKO20 YPOBHA NPOYECCUOHANbHBIX 3HAHUL U KAYECMBEHHO20 YPOGHS
nooeomosKku  Oyoywux 8ulnyckHukos. B pabome nposeden amanuz ompaciegvix CmMaHOApmMO8 GblCUuiec0 MeOUYUHCKO2O
006pazosanusi Ha onpeodeneHue Mecma MeOUYUHCKoU U GUOI02U1ecKoll Pu3UKU 8 0OYYeHUU CTYOEHMO8 HANPAGIeHUs NOO20MOBKU
1201 «Meouyunay. Onucanvl mpeboganus, KOMOPbIM OONICHLL COOMBEMCME08aMb QuauyecKue 3a0ayu MeOUYUHCKO2O
Hanpaenenus, npueeodeHsvl NPU3HAKU ons Kiaccugurayuu ouogusuueckux 3adau u coomsemcmeayrougue npumepul. Ilpeonooicen
An2OPUMM peuenus. KaueCmeeHHbIX PU3UYECKUX 3a0ay MeOUYUHCKO20 HANPABIeHUs, a MAKIHCe UCNONb306AHIUE IBPUCIIUYECKO20
npuema. Ocoboe snumanue yoeieno epapuueckum, IKCNEPUMEHMANbHIM 3a0aUam U 3a0a4am MeOUYUHCKO20 HANPABIeHUs C
HENOMHbIMU OaHHbIMU. YKA3aHHbI 5MAansl, KOMopble 00NCEH 8KNI0UAMb KOMNIEKCHbIL HOOX00 K NAAHUPOBAHUIO COOEPIUCANUs U
BbINONHEHUIO IKCNEPUMEHMANLHBIX 3a0aY HA 3AHAMUAX NO MEOUYUHCKOU U OUON02UHECKOU u3suKe.

Knrouesvie cnosa: ¢usuxa, 3adauu, meduyunckas u Ouonocuueckas @Qusuka, meouyuHckoe obpazosamue, CmyoeHm,
npogeccuonanbHbie KOMNEMeHMHOCTU.

LUNHOL Olha Mpykolayivna. PHYSICAL TASKS OF MEDICAL DIRECTION AS A FACTOR FOR THE
FORMATION OF PROFESSIONAL COMPETENCIES OF MEDICAL STUDENTS

The article raises the problem of the importance of using physical tasks of medical direction in order to ensure the high
level of professional knowledge of the medical students and the qualitative level of training of future graduates. The paper
analyzes the sectoral standards for higher medical education to determine the place of medical and biological physics in the
training of students in the direction of preparation 1201 «Mediciney. Described requirements to be met by physical tasks of
medical direction, are given signs for the classification of biophysical problems and the corresponding examples are given. An
algorithm for solving qualitative physical problems of medical direction is proposed. When solving qualitative tasks of medical
direction it is suggested to use a heuristic method. Particular attention is paid to graphical, experimental and medical problems
with incomplete data. The indicated steps, which should include an integrated approach to content planning and the
implementation of experimental tasks in medical and biological physics classes.

Key words: physics, problems, medical and biological physics, medical education, student, professional competencies.

MAJIEXKHK Iempo Muxaiinosuy, BOUTOBHY I:0p Cmanicnasosuu. AHATI3 3MICTOBHX ITIIXOJIB JIO
ITJIrOTOBKH ®AXIBIIB 3 KOMII’IOTEPHUX HAYK

B cmammi po3sensioaromscs ocHO8HI nioxoou npu gopmyeanni 6a306ux Kypcie Os nid2omoeku mMaubymuix gaxisyie 3
KOMN 1omepHux Hayk. AHAni3yiomocs memamudnul, ckopoyenull, cucmemno-opienmoganuii ma WWW-opicumosanuii nioxoou.
Jlucyunninu KooicHoi mooeni nioxo0y 0CHOBHO20 PIBHSI OXAPAKMePU308aHi 32I0HO pigHIG IX 3aceocuts 3a makconomicio buyma.
Tokasano, wo HabinbW NPULHAMHOIO 6 HAUOAUNCYIT nepcnekmuei Ons GIMYU3HAHOI oceimu 3 KOMN IOMepHUX HAYK 8
neoazoeiuHux YHigepcumemax € Mooenb 3MiUano2o nioxooy 3 cemu Kypcig, wjo nocoHylombs WWW-0PICHMOBAHUT | CKOPOUeHUll
nioxoou.
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Knrouogi cnosa: 3micmosuii nioxio, cucmema nHaguanHs, KOMn 10MEPHI HAYKU, MEXHIYHA NIO2OMOBKA, OCHOBHI KYPCU.

MAJIEXKHK Iemp Muxaiinosun, BOHTOBHY Hzops Cmanucnasosun. AHAJTH3 COAEPKATEIBHBIX
IIOJQXO40B K IOAT OTOBKE CHEILTHAJTUCTOB ITO KOMIIBIOTEPHOH HAYK

B cmamve paccmampusaiomesi ochogHvle NOOX00bl npu hopmuposanuu OA308blX Kypcos O NO020MoeKu OyO0yuux
CReyuanucmos no KOMNbIOMEPHbIM HAYKAM. AHAIU3UPYIOMCS MEMAMUYECKULl, COKPAWEHHbII, CUCIEMHO-OPUEHMUPOGAHHBLIL U
WWW-opuenmupogannviii no0xo0bl. JJucyuniunvl Kaxcooli Mooeiu nooxooa OCHOBHO20 YPOBHS OXAPAKMEPUZ0BAHbI COSNACHO
yposneii ux yceoenus no maxconomuu bBnyma. Iloxazano, umo naubonee npuemnemou 6 Oaudicaviuiell nepcnexmuse Ojisl
omeuecmeenHo20 00pa306aHUs N0 KOMILIOMEPHBIM HAYKAM 6 Ne0a202UYeCKUX YHUBEPCUMEMAax AGIAemcs MOOenb CMEUAHHO20
nooxo0a u3z cemu Kypcos, 00beOuHsIIouux WWww-0pueHmupo8antbvlil 1 COKPAujeHHblll NOOX00bl.

Knrouesvie cnosa: cooepowcamenvhviii nooxoo, cucmema obyuenus, KOMRbIOMEPHblE HAYKU, MeXHU4ecKds Nno020moeKd,
OCHOBHbLE KYPChL.

MALEZHYK Petro Mykhaylovych, VOYTOVYCH Igor Stanislavovych. ANALYSIS OF CONTENT APPROACHES TO
PREPARATION OF COMPUTER SCIENTIFIC SPECIALISTS

The article deals with the main classical approaches in the formation of basic courses for the training of future specialists
in computer science. A detailed analysis of the traditional thematic, shortened, system-oriented and WWW-oriented approach is
underway. Their main advantages and disadvantages are determined. It has been shown that even those approaches based on
artifacts prior to learning should change as technology changes. Because, in a dynamically developing field, such as computer
science, the specialization on specific applications, manufacturers or implementations makes the knowledge of students quickly
obsolete.

The disciplines of each model of the main level approach are characterized according to the levels of their assimilation
according to Bloom’s taxonomy. The traditional thematic approach model is very close to the one currently used by most
faculties and can be considered as verified and reliable. However, it is somewhat voluminous for universities with limited
resources, where support for all disciplines may be difficult. The analysis of the shortened approach shows that the model of the
thematic approach reduced from nine courses to five can be considered as a minimal functional. A system-oriented approach
model incorporates more technical and professional material than other models, while maintaining a rational level of theoretical
issues.

The model of the WWW-oriented approach was formed from the requirements of time. As part of the training cycle cycles
pay much attention to the Internet and World Wide Web resources, using them as a common basis for the training program as a
whole. It is noted that for many cases, it is possible to combine elements of two or more approaches to create a new mixed
curriculum that will more effectively meet the requirements of individual higher education institutions. With such an association,
you need to be sure that the new combined syllabus covers all the required topics.

It has been shown that the most suitable in the near future for the domestic computer science education at pedagogical
universities is a seven-courses mixed approach model with a combination of a WWW-oriented and shortened approach. All of the
approaches discussed have the common goal: to provide the basic ideas and established concepts of informatics which each
student must master for successful work in this field.

Key words: content approach, system of training, computer science, technical training, basic courses.

MAHOWJIEHKO Hamanis  Bonooumupiena, ITAPEHKO Onexcandp Muxonaiiosun. OCOBJIHABOCTI
ITPOBEJJEHHA JIABOPATOPHO-IIPAKTHYHOTI O 3AHATTA 110 BU3SHAYEHHIO ITPALIE3/TATHOCTI JIFOJHHHU-
OITIEPATOPA

Cmamms npucesyena meopemuuHoMy OOIDYHIMYBAHHIO 3MICMOB020 HANOGHEHHS MA OCOONUBOCHAM NPOSEOeHHs
1a6OPAMOPHO-NPAKMULHUX 3AHAMb 3 MEMOOUKU Mpyoosoco Hasyanus. Y npedcmasineniti Memoouynii po3pobyi Hasedeno
HeobXiOHull 0bcsic meopemuynux gidomocmell O NIO20MOBKU MAUOYMHIX YYyumenie mpyoo8020 HAGUAHHA 00 GUHAYEHHS
npaye30amnocmi I0OUHU-onepamopa, nog’s3anoi 3 it npogheciiinoio mexuonoziunolw OisibHicmio. Axyenmyemscs yeaza Ha
opeanizayii, mamepianbHoMy 3a0e3nedenti ma memoouyi nposeoenisi 1abopamopHO-IPaKmuyHo2o 3auamms «Epeonomiuni
Memoou BUBHAYEHH Npaye30amuocmi JI0OUHU-0NEePAmopa» Oisi MOOEPHI308AHO20 HABUANLHO2O CepedosuUllyd 6 YMOBAX
inmezpayii 3aco0is i 0bnaoHanHs.

Y nooanomy eapianmi nabopamopHno-npakmuuno2o 3anamms 3 MEmMOOUKU mpyo0o8o20 HABYAHHS NepeddaA acmovcs
O3HAUOMAEHHS. CIMYOEHMI8 3 eP2OHOMIYHUMY MemOoOaMU BUSHAYEHHS NPaye30amHocmi J0OUHU-ONEpamopa, epeoHOMIYHUMU
NOKA3HUKAMU | HOpMAMU, WO 8ION0BIOAE HABYANBHIL NPOCPAMI.

Knrouosi cnosa: epzonomixa, naguanvie cepedosuiye, cmyoenmu, epeoHOMIUHI NOKA3HUKU, TIOOUHA-ONepamop.

MAHOWJIEHKO Hamanus  Bnaoumupoena, ITAPEHKO Anexcandp Huxonaeeun. OCOBEHHOCTH
ITPOBEJJEHHA JIABOPATOPHO-IIPAKTHYECKOI' O 3AHATHA 110 ONNPEJEJTEHUA PABOTOCIIOCOFHOCTH
YE/IOBEKA-OIIEPATOPA

Crarbsl TOCBAIICHA OCOOCHHOCTH OPTaHU3alMd W HPOBEICHHS JIaOOPaTOPHO-IPAKTHYECKOrO 3aHATHS MO METOMIHUKE
TPYAOBOr0 OOYYCHHs, ONTHMAIbHBIII O00BEM CBEJCHHI [UIsl MOArOTOBKHM CTYACHTOB — OYIYyIIMX Y4HTENEHl TEXHOIOrHil K
OIPELICIICHNIO TPYHLOCIIOCOOHOCTH YeIOBEKa-0MepaTopa, 3aHUMAIONIErocsl TeXHOJIOTMYECKOH NeSTENbHOCTEI0. AKTUBU3HPYETCS
npobieMa MaTepHabHOrO OOCCIICYEeHHs Ul HPOBEICHHS COOTBETCTBYIOIIErO JIaOOPAaTOPHO-IIPAKTHYECKOrO 3aHATUS, B
YaCTHOCTH HMCIOJIB30BAHUS MEXKAUCIMILTMHAPHOH HHTErpaluy Y4eOHBIX TOCOOHI U 000pYI0BaHUSL.

IIpuBeneHo OIMCaH¥e BapHaHTa JIaOOPATOPHO-IIPAKTHIECKOTO 3aHATHUS, LEJbI0 KOTOPOro ONPENEIeHO O3HAKOMIICHHE C
SPrOHOMHYECKMMH METOJaMU OIPECICHUS TPYHAOCIOCOOHOCTH YesIOBEKa-0IepaTopa, TAKKe IMPUBEICHbI SPrOHOMHUYECKHE
[OKA3aTed ¥ HOPMbI HCCIICIOBAHKS CHIIbI MBIIIL, BBIACPKAHHOCTU K CTATHYCCKUM YCHJIMSAM W CMKOCTH JITKHX, TPUBEICHBI
TaOJINYHBIC JIaHHBIC.

KiioueBble €JI0Ba: 3prOHOMHEKA, Y4eOHas! Cpesia, CTYASHTHI, 9PrOHOMIYECKHE IT0Ka3aTelIH, YeI0BEK-0epaTop.

MANOYLENKO Natalia Viadimirovna, TSARENKO Oleksandr Mykolaevich. FEATURES OF LABORATORY AND
PRACTICAL TRAINING IN ASSESSING THE PERFORMANCE OF THE HUMAN OPERATOR

The article is devoted to the peculiarities and ways of the organization of laboratory and practical training in the methods
of labor studies, given the optimal amount of information for the preparation of students-future teachers of technology to the
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determination of the health of the human operator associated with its professional technological activities. Focuses on the
organization, financial support, carrying out this laboratory practical classes, with the appropriate changes and constant
upgrading of the school environment, particularly the integration of facilities and equipment, training of future teachers of
technology to professional activities in the variables, the updated conditions.

The modern world is characterized by increasing speed, more stringent requirements to accuracy of performance of the
operator’s actions, the intensification activities, increase the complexity of the system «man-machinery-environmenty. This is due
to the increasing role of ergonomic education in the labor education of the younger generation, the social importance of the
quality of professional training of future teachers of technologies, as well as the relevance of the ergonomic areas of the training
content to ensure the socialization of the graduate of higher pedagogical school, his willingness to work in conditions of
scientific and technological progress and modern information society. It requires understanding and using knowledge of
ergonomics and ergonomic technology, the creative experience of the practical implementation in the professional technical field
and the research work of the teacher.

The variant described laboratory and practical classes, the purpose of which includes familiarization with ergonomic
methods determine the health of the human operator, given ergonomics and norms of the study of muscle strength, endurance,
static force and external respiration.

Curricula in technology defined the study of the topic «Ergonomics in the structure transformation activity», which covers
the study of General questions of ergonomics, its problems, methods and tools for ergonomic research, ergonomic approach to
work organization. However, there is a process of rapid updating of the means of labor in all spheres of human activity that
requires appropriate changes and constant upgrading learning environments, including training of future teachers of technology
to professional activities in the variables, the updated conditions. Program and content of training courses should be changed in
accordance with the requirements of the time. The solution of these problems depends essentially on the organization and
holding of laboratory and practical lessons on teaching the technology, the contents of which have immolates the new modified
requirements and indicators related to both operational and pedagogical ergonomics. The training future teachers of technology
need to acquire knowledge on the principles of ergonomic analysis of work activities.

Key words: ergonomics, educational environment, ergonomics, human operator, static stress, external respiration.

MAPKOBA Onena Bimaniisna. PO3BUTOK TBOPYHX 3/JIFHOCTEH Y MAHBYTHIX BYHTEJIB ®I3HYHOI
KYJIbTYPH HA ITPUKIIA/[I TUCHHITLTIHH « BIOMEXAHIKA»

Cmamms npucesuena po3gumky meopuux 30i6nocmeil y MauOymuix guumenie Qizuunol Kyibmypu npu 6npoeaodceHti 6
Memoouxy euxaadanns oucyuniinu «biomexanixay midxcoucyuniinapnoco npoekmy «biomexaniunuii ananiz gizuunux enpaey.
Ilpoexmna Oisinbnicmo  cmyoenmie  ¢hakynomemy (Qi3uuH020 GUXOB8AHMS, BKNIOYANA HACMYNHI ONOKU: GUKOPUCMIAHMHSL
MIHCOUCYUNTITHAPHUX 36 ’513KI6 Y ¢hopmysanni meopuux 30ibHocmeli cmyOenmis;, NpaKkmuyne 6UKOHAHHS 00paHoi enpasu 3
Qikcayicio mexuixu GUKOHanHA 6 npoyeci 6i0eo3NUOMKU, Oemanbhuil OGioMeXaniunuii anaui3 1dAcHe BUKOHAHOI npagu,
npesenmayis ma 3axucm npoekmy. 3a pe3ynbmamamiu aManizy eKCnepUMEeHMAnbHuX 3pi3i6 GCMAHOGIEHO, WO 3a80AKU
NAGHOMIPHIL, cucmeMHiti ma inmezposanitl pobomi npu opeauizayii hopmyeanvHoco emany OOCHIONCEHHs, V Maubymuix
suumenié (HisuuHoi Kynbmypu eKcnepuMenmanvHoi epynu 8i00YAUCT NO3UMUGHI 3pVULEeHHs, O0COONUBO 3a NPOOYKIMUBHUM
Kkpumepiem. Taxkooic 36inbuunacs KinbKicmes cmyoenmia y epyni 3 BUCOKUM i cepeOHIM PIBHeM PO36UMKY 3a PAXYHOK 3MEHUEHHS )
2pyni 3 HU3bKUM DIGHEM.

Knirouogi cnosa: meopui 30i6nocmi, 6iomexanika, npoexmna OisLibHicmb, biomexaniynull ananis, gizuuna enpasa

MAPKOBA Enena Bumanvesna. PASBUTHE TBOPYECKHX CIIOCOBHOCTEH Y BYAYVIIUX YUHTEJIEH
OH3HYEMKOH KYJIbTYPHA IIPUMEPE JTUCITHIT/IHHbI « BHOMEXAHHKA»

Cmambs noceswena pazsumuio meopieckux cnocobrnocmeti y 6yoywux yuumeneti ouzuieckoil Kyibmypbl npu HeOpeHuU 6
MemoOuKky npenooasanus oucyuniunvl «buomexanuxay medxcoucyuniunapnozo npoekma  «bBuomexanuveckuil  anaius
Quzuueckux ynpasicnenuily. Ilpoexmnas OesmenvHocms cmyOeHmos @axyibmema QuU3UYECKo20 S0CRUMAHUS, BKIIOYANA
cnedyiowgue OIOKU: UCTONBL308AHUE MENCOUCYUNTUHADHBIX CBA3el 8 (DOPMUPOBAHUU MBOPHECKUX CROCODHOCMEN CMYOeHmos,
npakxmuyeckoe GulNOIHeHUe GblOPAHHO20 YNPAdICHENUs ¢ QuKcayuel MeXHUKU 6bINONIHEHUs 6 npoyecce 6UOeOCHEMKU;
0emanbHblil OUOMEXAHUYECKUN AHANU3 6bINOIHEHHO20 YNPAdCHEHUs, npesenmayus u sawuma npoekma. Ilo pesynbmamam
ananu3a SKCNepUMEHMANbHBIX CPe308 YCMAHOBNIEHO, YMo 01a200aps NAAHOMEPHOU, CUCMEMHOU U UHMeZPUPOBAHHOU pabome
npu opeanuzayuy Qopmupylouwjeco 3mana Uccredo8anus, y Oyoywux yuumenet Qusuueckou Kyibmypbl dKCHEPUMEHMANbHOU
2pynnbl NPOUOULIYU NONONACUMENbHBIE COBUSU, OCOOEHHO NO NPOOYKMUGHbIM Kpumepuio. Taxdice Y8enuuunocs Koauuecmeo
CMYOEHmOs 8 2PYNNeE C 8bICOKUM U CPEOHUM YPOSHEM PA3GUIMUSA 3d CHen YMEHbUEHUS 8 2PYNNe C HUSKUM YPOGHEM.

Knrouesvie cnosa: meopueckue cnocobonocmu, Ouomexamuxa, npoekmHas OesmenbHOCMb, OUOMeXAHUHeCKUll aHaau3,
@uzuueckoe ynpasicrnenue

MARKOVA Olena Vitaliyivna. THE DEVELOPMENT OF CREATIVE ACTIVITIES OF THE FUTURE PHYSICAL
CULTURE TEACHERS ON AN EXAMPLE OF BIOMECHANIC SUBJECT

The article is dedicated to the development of the creative activities of the future physical culture teachers by means of
introduction of the inter subjective project «The biomechanical analysis of the physical exercises» into the methodology of
teaching Biomechanics. During the investigation there were defined next tasks: to identify the level of the development of creative
activities of the students; to discover the content, forms and methods and means of inter subjective project activities, to have a
detailed look at the character and the influence rate of the usage of the project activities during educational and independent
work of students in Biomechanic subject. The three criteria to evaluate the level of creative activities of the students during the
mastering Biomechanic subject were the next: cognitive, content and operation and productive.

Students were offered to do the project in order to understand the biomechanical laws deeper, by means of usage the
theoretical and systematic knowledge in next subjects: «Biomechanics», «Anatomy», «The hygiene of physical educationy,
«Physiology», «The theory and methodology of physical education». The content of the project activities was based on the
Sfulfillment of the task, that was aimed at achieving practical result of the activities (that are the calculations, graphical pictures,
results of the tests, photo and video pieces, fabricated implements etc.).
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There were two stages of project methodology used in our investigation: reproductive activities and professional creativity.
These stages included next units: the usage of the inter subjective connections during the formation of creative activities of
students; practical fulfillment of the chosen exercise with video fixation of the technique of the performance; detailed
biomechanical analysis of the fulfilled exercise; presentation and the defense of the project. Students of the third year were
offered to make a biomechanical analysis of any physical exercise from a school subject «Athleticsy, «Gymnastics», «Sports
games» aiming at the development of creative activities. Having analyzed the results of the experimental cuts we can see that due
to the balances, systematic and integrated work at the forming stage of the experiment, future physical culture teachers, out of
the experimental group, showed positive movement, especially in productive criteria. The amount of students in a group with
high and middle level of development had also changed in account of the cutdown in the group with low level of development.

Key words: creative activities, biomechanics, project activities, biomechanical analysis, physical exercise

MEJBE/IOBCHKA Oxcana T'ennadiiena, AIJEHKO Banepuii Banepiiiosuy. TIPOTPAMHHAH THCTPYMEHTAPIH
XMAPHOI'O CEPBUHCY DROPBOX

Bukopucmanms XMapHux mexuonoeiii 6 0CeimHbOMy HPOCHOPI NPUCESYEHO 6a2amo MeMOOUUHUX PO3POOOK MA HAYKOGUX
nybnikayiti 3apyoischux ma eimuusHAHux eyenux. Ilpome 6ce we nedocmamusi KinbKicmv nedazoeiunozo 00csidy 8 2any3i
BUKOPUCTNAHHSL MEPENCHUX [THCMPYMEHmMI8 GUKIUKAE HeOOXIOHICMb 0emanbHo2o 002080peHHsi OAHO20 NUMAHHA Ma O0OMIHY
00C6i00M 8NPOBAVIICEHHS Y HAGUATbHULL NPOYEC GUWUX HABUATbHUX 3aK1adie. B pobomi onucani mooicausocmi suxopucmanns
xmaphoeo cxosuwa Dropbox é océimnvomy npoyeci. Poszensinymo ocnogui incmpymenmu ons egpekmugHoi pobomu 6 XmapHomy
cepagici. 3gepneno ysacy na ocnogui nepesacu pobomu y gaiinogomy xocmunzy Dropbox 6i0 komnanii Dropbox Inc. Brazano na
HeoOXIOHICIb BUKOPUCTNAHHS CYYACHUX MemOOi8 HAGYAHHS Ol NIO20MOBKU BUCOKOKBANIIKOBANUX axieyie cucmemoro suwor
oceimu. 3pobneno ucHosok npo Heobxionicms 3acmocysants cloud computing é npogbeciiiniti disnbHocmi UKIA0AYI8 HOBO2O
NOKONIHHSA 3 MEMOIO NONNUWEHHS AKOCMI IX NI020MOBKU.

Knrouogi cnosa: xmapui mexnonoeii, SaaS — mooenv, xmaphi cxosuwa oanux, Dropbox, xmapmi cepeicu, ¢aiinosuii
xocmume.

ME/IBE/IOBCKAA  Oxcana  I'ennadvesna, ALIEHKO  Banepuii  Banepvesuu. ITPOTPAMMHBIH
HHCTPYMEHTAPHH OBJIAYHOTI O CEPBHCA DROPBOX

Hcnonv3oeanuio  0O1auHbIX MEXHONO2U 6 06pA306AMENbHOM NPOCHMPAHCMBE NOCGAUWEHO MHO20  MEMOOUECKUX
Ppaspabomox u HayuHbIX NYyORUKAYULL 3apYOediCHbIX U omeuecmennbx yuénbix. OOHAKo 8ce ewé HedOCmAamouHoe Konu4ecneo
neoazo2uyecko20 Onblma 6 O0ONACmU UCNONb306AHUSA CEeMeGblX UHCIPYMEHNOE 6bl3bleaem HeoOX00UMOCMb 0emanbHO20
06cydcoenuss 0anHo20 80NPoca U 0OMeHa ONbIMOM GHeOPEeHUs. 8 VUeOHblll npoyece GblCuiux yueOHblX 3agedenuti. B pabome
ONUCAHBL BO3MOJICHOCU UCNONL308aHUs 00aauno2o xpanunuwa Dropbox 6 obpazosamenvhom npoyecce. Paccmompenvi
ocHogHble uHCmpymermol 05 dghgexmusrnoti pabomul 6 obraunom cepguce. Obpawieno HUMAHUE HA OCHOBHbBIE NPEUMYIECTNEA
pabomuvl 6 haiinogom xocmunee Dropbox om komnanuu Dropbox Inc. Vkazano na neobxooumocmsv ucnonvb3o8anus
COBPEMEHHbIX Memo008 obyueHusi O NOO2OMOBKU  BbICOKOKBANUPDUYUPOBAHHBIX CHEYUANUCTIO8 CUCMEMOU  BbICULE20
obpazosanus. Coenan 6v1600 0 Heobxooumocmu npumenenus cloud computing 6 npogeccuonanvholi OdesmenvHocmu
npenodasamerneti HOB020 NOKONECHUS C YeNblo NOBLIUEHUS KAYeCmBd UX NOO20MOBKU.

Knrouesvie cnosa: oonaunvie mexnonoeuu, SaaS-mooens, obnaunvie xpanunuwa oannvlx, Dropbox, obraunvie cepgucti,
aiinosulii xocmune.

MEDVEDOVSKA Oksana Gennad’yevna, YATSENKO Valerii Valer’yevich. PROGRAM TOOLS OF THE CLOUD
SERVICE DROPBOX

Many methodological developments and scientific publications of foreign and domestic scientists are devoted to the use of
cloud technologies in the educational space. However, there is still a lack of pedagogical experience in the use of network tools,
which necessitates a detailed discussion of this issue and the exchange of experience in the implementation of the educational
process of higher educational institutions. The paper describes the possibilities of using Dropbox cloud storage in the
educational process. The main tools for efficient work in the cloud service are considered. Attention is drawn to the main
advantages of working in Dropbox file hosting from Dropbox Inc.: supports any OS, easy registration, simple and intuitive
interface, storage of any type of files, collaboration, the ability to edit and format the document, the ability to view or restore
previous versions of the document, data synchronization, the ability to create presentations, access from anywhere in the world,
where there is a possibility of connecting to the Internet, creating videos, using 3D effects, an extensive help system. It is pointed
out that modern teaching methods for training should be used to train highly qualified specialists in the higher education system.
The conclusion is made about necessity of cloud computing application in professional activity of teachers of new generation.
The work considered one of the proposed company Dropbox Inc. tariff packages — package for individuals Basic (free), the
volume of which is 2 GB. For learning purposes, this is the most convenient option, where students can easily increase their
personal cloud storage to 16 GB in several ways, such as inviting their friends to Dropbox.

Key words: cloud computing, SaaS-model, cloudy storages of data, Dropbox, cloud services, file hosting.

MOTOPIHA Banenmuna Tpuzopiena, COJTOBEH 3nama ITasniena. ITPOBJTEMA BIIPOBA/UKEHHA STEM-
OCBITH Y 34T'AJIBHOOCBITHIX HABYAJIBHUX 3AK/IA/IAX (]IOCBL/] TYPEYYHHH)

Y ecmammi poszensoaiomvcsi npobnemu enposadicennss STEM-oceimu, sk MiscOUCyuniinaphoi cucmemy HagUanHs, ujo MAae
3abe3neuyeamu  inmezpayilo HAyKu, MeXHONO02l, IHJICeHepil ma MamemMamuky, GUAGIEHHs NI3HABANbHUX 30i6HOCmell
ocobucmocmi ma ix po3eumox y 3a2anibHOOC8IMHIX Haguanbhux 3axknadax Typeuuunu. 30iticneno ananiz Haykogo-nedazociunux
docrioacens yuenux Typeuuunu wooo enposadicenns STEM-oceimu ma uoxkpemneno no3umuehuti 00ceio 0usi pepopmysanns
cucmemu ocgimu Vipaini y nanpsmi 3acmocysanna STEM opicnmosanoco nioxody. OcHo@HHUMU cmpamez2isimu U000
6npogadicenist stem-ocgimu 6 Typeuuuni, sKi MOJNCIUBO iHmMezpysamu @ cucmemy ocsimu YKpainu, € cmeopents HaGYanbHUX
yenmpie i UWUX HABYANLHUX 3aK1adie opichmosanux na STEM -oceimy, siki nosunni cnisnpayiosamu i3 3a2anbHOOCEIMHIMU
wikonamu i 6ymu docmynnum Ol 8CixX YuHi6 I nedazozie 8 Kpaini.

Knrouogi cnosa: ocsima Typeuuunu, 3aeanvnoocsimui naguanvhi 3aknaou, STEM-opicumosanuii nioxio, STEM-ocsima.
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MOTOPHHA Banenmuna Tpuzoposna, COJIOBEH 3nama ITasnoema. ITPOBJIEMA BHE/IPEHHA STEM-
OBbPA30OBAHHUA B CPEJHEOBPA30BATE/IbHbIX YYEBHBIX 3ABE/IEHHUAX (OIIBIT TYPLIHH)

B cmamuve paccmampusaromces npobnemvr eneopenus STEM-o00pazosanus kax MeicOUCYyuniuHaprou cucmemy o0yuenus,
Umo OO0MXHCHO obecneyusams UHMePayuio HAYKYU, MeXHONO2UU, UHIICEHePUU U MAMeMamuKy, 6blelieHue NO3HABAMENbHbIX
CHOCOOHOCMEN TUYHOCIIU U UX pazsumie 6 00ujeobpazosamenvrblx yueonvix sagedenusx Typyuu. Ocywecmenen ananus HayyHo-
neoazoeuyeckux ucciedosanuil yuenvix Typyuu ommocumensvro enedpenuss STEM-ob6pazosanus u 6vioenen NOR0ICUMENbHbI
onvim 015 pedopmuposanus cucmemvl obpazosanus 6 Yxpaune 6 nanpasnenuu npumenenus STEM opuenmuposannozo
nooxooa.

Knrouesvie cnosa: oopasosanue Typyuu, obueobpazoeamenvhvie yueobnvie 3asedenust, STEM-opuenmupoganbiii nooxoo,
STEM-o6pa3zosanue.

MOTORINA Valentina Grigorievna, SOLOVEY Zlata Pavlivna. THE PROBLEM OF INTRODUCING OF THE
STEM EDUCATION IN SECONDARY SCHOOLS (TURKISH EXPERIENCE)

The article considers the problems of implementation of a STEM education as an interdisciplinary learning system, which
should ensure the integration of a science, a technology, an engineering and a mathematics, identify the cognitive abilities of the
individuals and their development in secondary schools of Turkey. STEM education aims to defining the interests, skills and
abilities of pupils in primary and secondary schools, as well as the direction and encourage them to join the scientific,
technological, engineering and mathematical faculties of universities. It focuses on the universal skills of literacy of the
individual, namely: creative thinking, critical thinking, problem solving and collaborative learning. While scientists believe it is
important to create a learning environment where pupils are not afraid of failure and believe in yourself. The teacher should
encourage and support students when they fail to promote their motivation to the best achievements against expected results
problem solving and the understanding that innovation never ends. We made the analysis of scientific-pedagogical researches of
Turkish scientists regarding the introduction of the STEM education and highlighted the positive experience for the reform of the
education system in Ukraine in the application of the STEM approach. The main strategies regarding the implementation of
STEM education in Turkey, which is relevant to the education system of Ukraine is the establishment of the training centers and
STEM-based universities in the country that have to cooperate with the secondary schools and be accessible to all students and
teachers in the country; research on the integration of STEM oriented approach in the educational process of secondary schools;
promote the implementation of the dissertation research by experts in the field of education to create guidelines, curricula, etc.;
providing professional development for the teachers in the sphere of the STEM education; promotion of motivation for the
teachers in the application of STEM approach at all levels of the education, etc.

Key words: Turkish education, secondary schools, STEM-focused approach STEM education.

MYHIITYKOB Iz0p Bonooumuposuy, YOPHOIIA30BA T'anna Bimaniiena. OCOBJIHBOCTI IHTETPAIIII
3ATATBHOTEXHIYHHX 1 CHEIIAJIBHUX JHCHHIUIIH B ITPOLECI HPO®ECIHHOI HIATOTOBKH B
JIBOTHHX HABYA/IbHUX 3AK/TATAX

Cmamms npucesiuena npoonemi peanizayii MidicnpeOMemHux 38 A3Ki@ 3a2aibHOMEXHIYHO20 MA CHeyiaibHO20 YUKILY
oucyuniin 8 npoyeci npoghecitinoi nid2omoeKu Kypcanmis y 1bOmHUX HAGUANbHUX 3aK1aA0ax. AKYeHmosano yeazy Ha onmumizayii
Gopmyeannss HAYKOBO-MEXHIUHUX 3HAHb, WO Nepeddauac He MilbKU GUSYEHHS CYMIJICHUX npedmemis, ane U 8i000padicents Ha
Oinb BUCOKOMY DI6HI 83A€MO36 3Ky CMPYKMYPHUX €1eMeHMi8 3HAHHA Ul J02IYHOI CIMpPYKMypu HABYAIbHO20 Mamepiany.
Brazano mna easiciusocmi GuU3HAUEHHsI HAYKOBO OOIPYHMOBAHO20 CHIBBIOHOUIEHHS 3a2aibHOMeXHIuHOl ma npogeciiinol
niozcomosku manlbymuix agiagaxieyis. Buceimneno ocodonugocmi inmeepayii OUCYUNIin, Ki HAOYHO OEMOHCMPYIOMb He MITbKU
ModHCIugicmy, ane Ui HeoOXiOHiCMb IX 63AEMON08 A3aH020 GUSYEHHA. 3a3HAYUEHO, WO YOOCKOHANEHHA Npoyecy 3dAC6OEHHSA
KYPCAHMamu MexXHiYHUX 3HAHb, 6I00YBACMbCs Yepe3 MICHUL 83AEMO36 'A30K 3A2aNbHOMEXHIYHUX | CReyianbHux asiayitinux
OuCYunain, wo nepeddayac wymmeeo-KoOHKpemHme CRPULHAMMA, OCMUCTEHH HA PIBHI aOCMpazy8anHs ma 3acmocy8ants 3HAHb
Ha npakmuyi.

Knrouogi cnosa: npogeciiina niocomoska, inmeepayis oucyuniin, Kypcanm, asiagaxiseyv, inmepakmueHa HAOYHICMb.

MYHIIITYKOB Hzopy Bnaoumuposuu, YEPHOIJIA30BA Auna Bmanvesna. OCOBEHHOCTH HHTEI'PAIIUH
OBIIETEXHHYECKHX H CHEIUAJIBHBIX JUCHHAIUVIHH B IIPOLECCE ITPO®ECCHOHAJIBHOH
IIOATOTOBKH B JIETHBIX YYEBHBIX 3ABEJJEHUAX

Cmamus noceswena npobneme peanusayuy uxmezpayuy OUCYUNIUH OOUeMeXHUYECKO20 U CHEeYUanbHo20 YUKla 6
npoyecce NPOGECCUOHATLHOU NOO20MOBKU KYPCAHMOE 6 JemHblX YYeOHbIX 3ase0enusix. AKYeHmupoeano 6HUMAaHue Ha
0CcobeHHOoCmAX unme2payuy OUCYUNIUH, KOMOPble HATAOHO OEMOHCHPUPYIOM He MOIbKO 803MOICHOCb, HO U HEOOX00UMOCHb
UX 83AUMOCEAZAHHO0 U3YUEHUS.

Knrouesvie cnosa: npogeccuonanvnas nodeomosxa, unmezpayus OUCYUNTUH, UHIHCEHEP-MEXAHUK, A8UACHeYUanucm,
UHMEPAKMUBHAS HASTAOHOCTb.

MUNSHTUKOYV Ihor Volodymyrovych, CHORNOHLAZOVA Hanna Vitaliivna. FEATURES OF INTEGRATION OF
GENERAL TECHNICAL AND SPECIAL SCIENCES IN THE PROCESS OF PROFESSIONAL TRAINING OF CADETS
IN THE FLIGHT EDUCATIONAL ESTABLISHMENT

The article is devoted to the problem of implementation of integration of the general technical and special sciences in the
process of professional training of cadets in the flight educational establishment. It is a well known fact that cognitive interest
and motivation of the cadets in the flight educational establishments to the future professional activity plays a significant role in
the process of studying general technical and special sciences. It is determined that optimizing the formation of scientific and
technical knowledge, which involves not only the study of adjacent sciences, but also the reflection at a higher level of the
relationship of structural elements of knowledge and the logical structure of the educational material. It is indicated on the
importance of determining scientifically grounded correlation of general technical and professional training of future aviation
specialists. The peculiarities of the integration of sciences are highlighted, which demonstrate not only the possibility, but also
the need for their interrelated study. It is noted that improvement of the process of obtaining technical knowledge by cadets in the
flight educational establishment is due to the close interconnection of general technical and special aviation sciences, which
involves sensory-specific perception, comprehension at the level of abstraction and application of knowledge in practice. The
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stimulation of increased attention and interest in the classroom takes place through the use of visibility, technical and interactive
learning tools. The practical formation of the cognitive interests of cadets in relation to the future profession needs to be
emphasized on the selection of the content of the educational material. That’s why the training aid «Landing gear, left fuselage
element, left wing element of aircraft L-410UVP» was created by staff of department of aviations technics and cadets of flight
operation department to demonstrate interconnection of general technical and special sciences. In the article a special attention
is paid to the fact that the study of general technical and special sciences in the flight educational establishment becomes the
highest priority in a future specialist’s formation.
Key words: professional training, integration of sciences, engineer mechanic, aviation specialist, interactive visibility.

HAYMUYHK Ilasno leanosuu. BIINTUB EJIEKTPOMATHITHHX I10JIIB HA BIOOB’€EKTH

Y pobomi 6 medxcax nasyanvho-niznaganbHoi i 300p08 A30epedicy8anbHOi KOMNEMEHMHOCMell PO32ISAHYMO Npobremy
enIuey Ha 0i000’cKmMu  eneKmpoMASHIMHOZ0 SUNPOMIHIOBANHS, A CaMe. HU3bKOUACIMOMHO20 eNeKMPOMASHIMHO20 NOJA,
MIKPOXGUTL | CIITbHUKOBO20 38 SI3KY, 3 SIKUMU JI0OUHA 3YCMPINAEMbCs Y NOCsKOeHHoMy cummi. [Iposedeno ananiz meniogoco
6NAUBY eleKmpoMacHimuux nonie. Poszensnymo Oilo enexmpuynux nonig (v momy wucii il HU3bKOYACMOMHUX) HA KATMUHU HCUBUX
opeanizmie ma egexmu, GUKIUKAHI OICIO eleKMpUYHUX nonie na Kiimuuui membpanu. Ha ocnogi npoeedenoco 0ocniodicenns
3p06neHo 8UCHOBKU W00 8NAUBY eleKMPUYHUX NONI6 Ha iHghopmayitini enekmpuuni nons opeanizmy. Hasedeno pospaxynkosi
3a0a4i Ha GUIHAYEHHS] MENT0B020 BNIUBY eLEeKMPOMASHIMHUX NONI8 Ha opeanizm. Mamepian cmammi modice 6ymu UKOpUCMAno
nio uac uKnadans Qizuxu Ons cmyoenmie suwoi' i yuHie cmapuiol WKoau.

Knrouogi cnosa: xomnemenmuocmi, 6ioo6’ckmu, enexmpomacHimui NOAs, 6NAUS, IHQOpMayiiHi eneKmpuyHi Nois
OpP2aHi3My, MIKPOX8UI, CIINTbHUKOBULL 368 "A30K.

HAYMYHK Iasen Heanosuu. YEPHUT OBCKHH HAITHOHAJIbHBIH TEXHOJIOTHYECKHH YHUBEPCHTET
BIIHAHHE JIEKTPOMATHHTHBIX ITOJTEH HA BHOOBBEKTBI

B pabome 6 pamkax yuebHo-no3nasamenvbHoll U 300P08bECOXPANHOU KOMNEMEHYUL paccMompena npooiema 1usHus Ha
0U000beKMbL INEKMPOMASHUMHOL0 UTYHEHUs, 4 UMEHHO. HUSKOYACIOMHO20 INEKMPOMASHUMHO20 OIS, MUKPOBOIH U COMOBOU
C6A3U, C KOMODLIMU HeN0BeK BCMpeuaemcs 6 NOBCeOHeGHOU dcusHu. IIpoeeden ananus menniogozo 6030elcmeus
INEKMPOMAHUMHBIX nonel. Paccmompenst Oeticmeue 21eKmMpU4eckux noieil (6 mom uucne u HU3KOYACMOMHbIX) HaA KIemKu
JHCUBLIX OP2AHUIMOE U IPheKkmbl, Bbi36aHHble OelicmeueM dNeKMpUYecKux noaell Ha Kiemouuvle membpanvl. Ha ochnose
NPOBEOeHH020 UCCIe0068aNUs. COCNAHbl 6bIG0ObI O B030€UCMEUsi HA UHGOPMAYUOHHBIE INEKMpUHecKue Nojs OpeaHusMd.
IIpusedenvl pacuemmuvle 3a0avu Ha onpedenenue Menio8o20 030elCMBUs INEKMPOMASHUMHBIX noael Ha opeanusm. Mamepuan
cmambvi Modicem Oblmb UCHONL3I0BAHO NPU NPENOOABAHUY YUIUKU Ol CIYOEHINO8 U YHAUUXC CIAPUIUX KIACCO8.

Kniouesvie cnosa: Komnemenmmnocmu, 6Ouo00vekmul, 971eKMPOMASHUMHbIE NOJA,  6IUAHUE,  UHDOPMAYUOHHbIE
neKkmpuyecKue nous OpeaHu3Ma, MUKpOBOJIHbL, COMOBAs CBA3b.

NAUMCHIK Pavlo Ivanovich. CHERNIHIV NATIONAL UNIVERSITY OF TECHNOLOGY INFLUENCE OF
ELECTROMAGNETIC FIELDS TO BIOOBJECTS

In this work, inside of competencies of educational-cognitive and health-saving, is considered the problem of influence of
electromagnetic radiation on bio-objects, namely: low-frequency electromagnetic field, microwave and cellular communication
with which person meets in everyday life. This question is not sufficiently highlighted in the educational literature. Most
researchers point to the negative effects of electromagnetic fields on organisms, but the main causes of this effect have not been
determinate yet. On the basis of the analysis of scientific publications we have developed a training material for students and
senior school students on the influence of electromagnetic fields on bio-objects. The article considers in detail the influence on
the living organisms of electric and magnetic components of low frequency radiation. The main effects of interaction of electric
fields with cells of living organisms are listed: electroporation, electric cell fusion, electrophoresis, dielectrophoresis, electric
rotation, deformation of membranes, electrotransfection (electric field-mediated DNA transfer), electrical activation of
membrane proteins.

It is should be separately highlighted the influence of medium-high-intensity microwave on bio-objects. And non-thermal
effect of microwaves of low power, which manifests itself in the form of so-called radio-wave illness, which manifests itself in the
form of asthenic, astheno-vegetative syndrome and hypothalamic syndromes.

It is should be separately highlighted the impact of the cellular communication system on a person. The consequences of
such an impact on a person permanently exposed to electromagnetic radiation are functional disorders of the nervous system,
weakness, irritability, fatigue, memory impairment, sleep disturbance. Often, these symptoms may be accompanied by disorders
of autonomic functions, cardiovascular system, changes in blood composition, reduced body tissue regeneration.

For estimation of the thermal influence of electromagnetic radiation on human organs, in the article are proposes
calculation tasks.

On the basis of the research, were made conclusions on the influence of electric fields on the information electric fields of
the organism, namely: the influence of electromagnetic fields is multifaceted, but the greatest changes occur at the cellular level
and due to the interaction of the electromagnetic field with the information electrical fields of the organism, which leads to a
violation of natural rhythms and causes physiological disorders in the form of radio waves disease.

The material of the article can be used during the teaching of physics for students and senior school students.

Key words: Competence, bio-objects, electromagnetic fields, influence, organism’s information electric fields, microwaves,
cellular communication.

O3IPHHH Bimaniic Bonooumuposuu, PABEIIb Cepziii Isanosun. IH®OPMAIIHHO-TEXHOJIOTTYHE
3ABE3INEYEHHA ®AXOBOI IIITOTOBKH B TEXHOJIOTTYHIH OCBITI HA ITPHKJIAII KYPCY «OCHOBH
TEXHIKH TA TEXHOJIOTIH»

Y emammi  poszensmymo  ingpopmayitino-mexnonoeiunuii  cynposio npogeciiinoi niocomosku ManbymHbo20 Guumens
mpyoosoeo naguanus. I[Ipodemoncmposano cxemy OUOAKMUYHOLO THHOPMAYITIHO-MEXHONO2IUHO20 KOMNIIEKCY 00 HABYANbHO-
MeMoOUuHO20 3a0e3neueHHs 6UgUeHHs KypCy ma 6U3HAYEHO HABYaIbHUll KoHmenm i3 Kypcey « OCHOGU MEXHIKY ma MeXHONO2I.
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Knrouogi cnosa: ingopmayiiino-mexnonociune 3abe3neuenns, HABYANbHUL KOHMEHM, OCHOBU MEXHIKU | MEeXHON02il,
8u4UMeNnb MPyO08O20 HABYAHHSL.

O3HPHBIH Bumanuii Bnaoumuposuu, PABEI] Cepzeii Hearnosus. HHOOPMAIIHOHHO-TEXHOJIOTHYECKOE
OBECIIEYEHHE IIPO®ECCHOHAJILHOH IOATOTOBKH B TEXHOJIOTHYECKOM OBPA3OBAHHH HA
ITPUMEPE KYPCA «OCHOBbI TEXHUKH H TEXHO/IOTHH»

B cmamve paccmompeno unghopmayuonHo-mexnonosuieckoe conpogodicoete nNpogdheccuoHanbHoll No020mosKu 6yoyue2o
yuumens mpyoogozo obyuenus. IIpodemoncmpuposano cxemy Ou0aKmMu4ecko20 uH@OOPMayUOHHO-MEXHONOSUUECKO20 KOMNAEKCA
07151 Y4eOHO-MEeMOOUUECK020 0becneyeHs uyHeHus Kypea u onpeoener konmenm Kypcea « OCHOBbI MEXHUKY U TEXHOIO2ULLY.

Kniouegvie cnosa: ungpopmayuonno-mexnonozuyeckoe obecneuenue, yueOnblli KOHMENM, OCHOGbL MEXHUKU U MEXHON02UI,
yuumens mpyoogoco 00yueHus.

OZIRNY Vitaly Viadimirovich, RYABETS Sergey Ivanovich. INFORMATION TECHNOLOGICAL SUPPORT OF
VOCATIONAL TRAINING IN TECHNOLOGICAL EDUCATION ON THE EXAMPLE OF THE COURSE «BASES OF
THE EQUIPMENT AND TECHNOLOGIES»

The article considers information and technological support for the professional training of the future teacher of labor
training. In its content, information and technological support unites the forms of organization, methods and techniques with the
corresponding means of information technology. A special place here belongs to pedagogical software, which consists of the
content and software. The scheme of the didactic information and technological complex for the teaching and methodological
support of the study of the subject is demonstrated and the content of the course «Bases of the Equipment and Technologiesy is
defined. The training content for the provision of training for teachers of labor training can include: didactic complexes of
information support; electronic educational and methodical publications; network electronic resources; typical sets of
information support tools; smartcases; electronic interactive educational resources; software for independent design of
electronic educational resources; educational and technological software, imitation environments, computer-aided design
systems, educational and game software; pedagogical software of educational disciplines; demonstration electronic resources;
automated systems for assessing and controlling knowledge, etc. When selecting the components of the course, attention is drawn
to the possibilities of the educational institution itself, as well as to such basic characteristics of teaching aids as accessibility,
free-of-charge, ease of use, efficiency, effectiveness and others. On the example of the software service Google on the basis of its
software products, the possibilities for creating electronic training courses (the Google Sites New site) with the corresponding
training management system (Google Classroom) are shown. The latter makes it possible to create an arbitrary collective
activity within the framework of integrated training of future specialists. It is pointed out that the study of the formation of
integrated educational content on labor training and its development into a unified educational space is promising.

Key word: information technological support, educational content, bases of the equipment and technologies, teacher of
labor training.

OCTAITYYK Casa Adamosuys, CATOBHH Muxona Inniv. JJO ITPOBJIEMHA BHKOPHCTAHHA IIJIAT®OPMH
ARDUINO Y BUBYEHHI POBOTOTEXHIKH

B oaniti cmammi 6uknaoaiomvcsi OCHOGHI KPOKU 3 OpeaHizayii usuenisi po60momexniKu 6 cepeoHiil WKoui 8 no3aypouHuil
yac. Tym dice ananizyiomsbcs NepCneKmusu ma Wiaxu enposaddicerts pobomomexuixu na niamgopmi Arduino. Topisuioromubcs
nepegazu ma HeOOIKU UGUeHHs pobomomexnixu na pisnux niamepopmax. Ilooaromecs npukiadu 3acmocogysanoeo 00naoHanHs.
01 8UGUeHHs O0CHO8 pobomomexniku Ha ocHogi Arduino. B cmammi makodc pozensoaiomvcsi Haunpocmiwii onepamopu,
KoManou ma npocpama ckemd na mosi npozpamyeannss C++. Taxodc daromvcs 0CHOBHI 8UMO2U 00 00IAOHANHS 3 NPUKAAOAMU
Komnaekmayii mamepianvhoi 6aszu. B kinyi poOnsamecs 6UCHOBKU NPO NEPCHeKMusU 6NpoBAdiCeHHs pPOOOMOMEXHIKU 8
HAGYALHULL A NO3AYPOYHUL NPOYEC 8 CEPeOHIti UWKOIL.

Knrouosi cnosa: pobororexsika, Arduino, ckeTd, MiKpOKOHTpOJIED, AaTYHK.

OCTAIT9YK Casea Aoamosuu, CAﬂOBOﬂ Huxonai Hnvuu. K ITPOBJIEME HCIIOIB30OBAHUA ITVIAT®OPMBI
ARDUINO B H3YYEHHH PObOTOTEXHUKH

B Oaunoti cmamve usnazaromcs OCHOGHble WAU NO OPeAHU3AYUU U3VHEHUs DOOOMOMEXHUKU 6 CpeOHell WKone 60
6HEYPOUHOe 8peMs. 30ech dice AHATUSUPYIOMCS NepCneKmusbl i nymu eHeopenus pobomomexnuku na niamgopme Arduino.
Cpasnusaiomca npeumywjecmea u HeOOCMamKy usyuenus poobomomexHuKu Ha pasiuynslx niamgopmax. Ilooaiomes npumepul
npUMeHAeMo20 000py00saHUs Ol U3YYeHUs OCHO8 POOomomexHuku Ha ocHoge Arduino. B cmamve makoice paccmampueaomcs
npocmetiuie Onepamopbl, KOMauobl U NPopamma cKkemu Ha ssvike npoepammuposanus C ++. Takoice oaromca ocHOGHbie
mpebosanus K 060py008aHUIO ¢ NPUMEPAMU KOMNIEKMayuu Mamepuanbioll daszvl. B konye denaromest 6b1600b1 0 nepcnekmugax
6HeOpeHst pOOOMOMeXHUKY 8 Y4eOHbLIL U BHEYPOUHOe NPoYecc 8 Cpeodtell WKOIe.

Knrouesvie cnosa: pobomomexnuxa, Arduino, ckemu, Mukpoxonmposuiep, Oamuux.

OSTAPCHUK Sava Adamovich, SADOVYI Mykola Illich. TO THE PROBLEM OF USING THE ARDUINO
PLATFORM IN THE STUDY OF RBOTICS

This article outlines the main steps for organizing the study of robotics in high school in extra-curricular time. Robotics as
a promising area of scientific development, undoubtedly, has a great educational potential for activating the study of physics,
mathematics and informatics. The robot, as a programmed device, has a unique ability to combine a multitude of special and at
the same time empowerment for a fairly young audience of theoretical knowledge. On the basis of the study of the robot you can
get practical skills and abilities from various disciplines. Against the background of reducing the hours to study the natural-
mathematical cycle in general in high school and in the upper grades separately, can have a positive effect on student learning,
in particular, practical skills and abilities.

Studying robotics can be based on different workplace technology platforms that have different levels of development,
capabilities and material resources. This article compares the advantages and disadvantages of studying robotics on different
platforms. Here are the prospects and ways to implement robotics on the Arduino platform.

Arduino is a hardware computing platform for amateur design, the main components of which are the microcontroller
board with 1/ O elements and the Processing / Wiring development environment in the programming language, which is a subset
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of C/ C ++. The hardware part of the platform is the Arduino board, which consists of the Atmel AVR microcontroller, as well
as the binding elements for programming and integration with other devices.

The advantages of Arduino as a workplan are: The platform is open source, the sofiware is distributed on a free basis,
there is no rigid binding to sensors, sensors, motors, displays, modules, and various other peripherals.

Examples of used equipment for studying the basics of robotics based on Arduino are given. The simplest «startery
components are considered, which are necessary for creation of the basic complex for studying of robotics in the conditions of
high school, on the basis of the simplest programmable devices — smart cars.

The article also discusses the simplest operators, commands and one of the simplest programs (sketches) in the
programming language C ++. Also, the basic requirements are given with recommendations to the equipment with examples of
the material base. The conclusions of the article draw conclusions about the prospects of the introduction of robotics in the
educational and extra-curricular process in the secondary school.

Key words: robotics, Arduino, sketch, microcontroller, sensor.

ITOTOITPHTIOPA Hamania Bonooumupisna, KJOIl Eszen Onexcanoposuu. THTETPAI[IHHI ITPOIIECH
IIPHPOJHHYOI OCBITH

Y cmammi posensioaemuvcs npobrema inmeepayii smicmy npupoOnuuux oucyuniin. Buseneno oudaxkmuumi ocnogu, wo
3a0e3neuylomy po36 A3aHHA CYREPEUHOCH MIdHC GUMOAMU 00 BUCOKO20 MEOPEMUUHO20 PIGHS HABYANLHO20 MAmepiany ma tio2o
docmynmicmio, Haoynicmio i nocunvhicmio 6 nagyanni. OOTpyHmMosano, wo inmezpayis K 6MiieHHs IHMe2PAMmuUEHo20 NioxXooy 0o
HAGYaHHsl € O0OHUM I3 3aco0i8, AKull CHpoMOdCHULl YHigiKysamu, 06°cOnamu U CKOHYEHMpPYBAmu 3HAHHA HA OCHOBI
63AEMONPOHUKHENHSI 1020 eNeMeHmi6, 3MIiyHeHHs U YCKIAOHeHHs 346 s3Kie Midc Humu. Bcmanoeneno, wo yeil npoyec €
Habazamo WupuwuM HidC NOHAMMS MINCOUCYUNTIHAPHI 38 A3KU, ma nepedbavac Gi003epKaleHHs 6 3Micmi NpupoOHUYUX
QuUCYunIin mux OiQIeKmMUYHUX 83A€MO038 3Ki6, Ki 00 ckmusHo Oilomb y npupoodi i nizHaromsvcs npupooHuuumu naykamu. /o
IHMe2pamugHux YUHHUKIE, Wo 3abe3neuyloms npoyec inmeepayii 6 npupoOHUYiti 0Cceimi 8iOHeceHo: CKIaoHi 00 €Kmu niHaHHs,
Memoou 00CHiodNcenHst, HayKosi ioei i meopil, yini nHayku i Haykogi kxapmunu ceimy. Jo cucmemoymeoprosaibHux OpicHmupie
inmezpayii’ 8i0neceno yinecnpsamosany HaguaIbHO-NI3HABANbLHY, HAYKOBO-NPAKMUYHY, HAYKOBO-00CHIOHY OINIbHOCMI CIYOeHmig.
Busnaueno ma cxapakxmepuzo8ano Hanpsamu npoeKmy@ants 3Micmy HAGYAHHSA NPUPOOHUHUX HAYK BION0BIOHO 00 OUOAKMUYHUX
0CHO8 pO320pMatHsl N102IKU HAGUANLHOT OUCYUNTIHU.

Knrouogi cnosa: inmeepayis, npogeciiina oceima, npupoOnuyi HayKu, RPOeKmyansi 3MiCny, MidCOUCYUNTIHAPHI 38 A3KU.

I10/10IIPUT OPA Hamanva Bnaoumuposena, K/I0L] Eezenuit Anexcandposuu. HHTEI' PAITUOHHBIE ITPOLECCHI
OBbPA30OBAHHUA B COEPE ECTECTBEHHbBIX HAYK

B cmamve paccmampusaemca npobnema unmezspayuu COOEpHCAHUS eCMEeCMEEHHOHAYYHbIX Oucyuniut. Beiagnenv
oudaxmuieckue 0CHOgbl, obecneyugalowjue u36eNcams nPOMUBOpesUll Mexrcoy mpeboSaHUAMU K 6bICOKOMY MeoPemuyecKomy
VPOBHIO Y4ebHO20 Mamepuaia u e20 OOCMYRHOCMbIO, HAASOHOCMbIO U nocunvHocms 6 o0yuenuu. OQbocHO8aHO, YMO
unmezpayusi Kax 8ONI0WEeHUe UHMEeSPAMUBHO20 N00X00d K 00YHeHUI0 AGIAemcs OOHUM U3 IPDEKMUGHbIX cnocob08, KOMopbili
no36onsem YHUGUYuposamny, 06beOUHUMb U CKOHYEHMPUPOBAMb 3HAHUA HA OCHOBE 83AUMONPOHUKHOBEHUS €20 eMEHMO8,
VKpennenuio cesasell Meicoy HuMu. YCmanoeneno, umo npoyecc unmespayuu HeoOXo0UMO pACCMAmMpueams 20pazoo wupe,
Hedicenu NOHAMuUe MeXCOUCYUNTUHAPHbIE C6A3U, U NPedyCMampusaenm OmpadiceHue 6 COOepICAHUU eCMeCHEeHHOHAYUHbIX
OuCyunun mex OUANIEKMUYECKUX 83AUMOCEA3ell, KOMOopble 00beKMUBHO CYUWeCmeyIon 6 Npupooe u NOIHAIOMCS eCIMecmeeHHbIMU
Haykamy. HMnmezpamuenoimy  akmopamu, Komopvle o0becneuusaiom npoyecc UHmMespayuy 6 ecmecmeeHHOHAYUHOM
06pazosanuu onpeoeneHvl: CIoNICHble 00beKMbl NO3HAHUS, MemOObl UCCIe008aHUs, HAYUHbIE UOeu U Meopuu, yeiu HayKu u
Hayunvle Kapmunvl mupa. Llenenanpaenennas yuebHO-no3Ha8amenvHas, HAYYHO-NPAKMUYECKAS, HAYYHO-UCCIE008amMenbeKas
0esimenbHOCHb  CIMYOeHmos onpedesienbl KaK CUCmeMooopasyiowue OpPUeHmuUpbl UHMeSpayuu ux ecmecmeeHHo-HaAyuHO20
obpaszosanusi. B coomeemcmeuu ¢ OUOAKMUYECKUMU ~OCHOBAMU — PA3GEPMBIGAHUSI  JIOSUKU  Y4eOHOU  OUCYUNTUHDBL
0XapaKmepu306aHbl OCHOBHbLE HANPABTIEHUS POPMUPOBAHUS €€ COOEPIHCAHUSL.

Knrouesvie cnosa: unmezpayus, npogheccuonanvhoe obpazosanue, ecmecmeentvie HAYKU, Gopmuposanue cooepiucanus,
MEHCOUCYUNTUHAPHBLE CEA3U.

PODOPRYGORA Natalia Volodymyrivna, KLOTS Evhen Oleksandrovych. INTEGRATED PROCESSES OF
NATURAL EDUCATION

The article deals with the problem of integration of the content of natural sciences. Didactic foundations revealed, which
allow avoiding contradictions between the requirements for high theoretical level of the educational material and its
accessibility, visibility and feasibility in teaching. It is substantiated that integration as an embodiment of an integrative
approach to learning is one of the tools that can unify, consolidate and concentrate knowledge on the basis of interpenetration of
its elements, strengthening and complicating the links between them. It established that this process is much wider than the
concept of interdisciplinary connections, and implies reflection in the content of natural disciplines of those dialectical
interactions that objectively act in nature and recognized by natural sciences. The integrative factors that ensure the integration
process in natural education include. As well as, complex objects of knowledge, methods of research, scientific ideas and
theories, goals of science and scientific worldviews. The system-oriented landmarks of integration include the targeted
educational-cognitive, scientific-practical, research and development activities of students. The directions of designing the
content of studying the natural sciences according to the didactic fundamentals of the development of the logic of the discipline
are determined and described. The main objective of studying students of natural sciences is not only mastering them by the
universal methodology of natural science to the analysis of nature. It is important to understand the totality of general ideas,
principles of laws, general information about the structure, movement, interaction of objects of nature, that is, surrounding the
material world. The natural picture of the world that can act as one of the integrative factors that can direct the process of
teaching natural sciences to the formation of holistic representations of natural sciences. The basis of the natural sciences
picture of the world is the idea of a qualitatively level structure of the levels of reality, linked together in a hierarchical system. In
the standardization of education of particular importance, they acquire unambiguous formulations of the basic concepts of the
structure and content of the initial material, the methods of structuring and the process of formation of a scientific way of
thinking associated with them.
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Key words: integration, professional education, science, design, content, interdisciplinary connections.

ITOJIIXYH Hamania Isaniena, CIINTYXIHA Ipuna Andpiiena, YEPHEIIBKHH I20p Cmanicnagosus. HAYKOBA
OCBITA AK IHHOBALIIA B CHCTEMI OCBITH YKPAIHH

Ilpogedeno ananiz ginocogpcokux 3acad Haykogoi oceimu. Jlocniodxceno ii coyianbHO-eKOHOMIUHY Tene3y [ BUIHAYEHO
smicm. Buseneno 6igpynkyionanvhy npupody nowamms naykoeoi oceimu. 3’scoeano, wo HayKosa oceima opienmogana Ha
PO36UmMoK 30ibnocmeli 00 HAYK0GOI mgopuocmi i mac eupagiceny nponedegmuuny @yukyito. Buseneno, wo STEM nioxio y
HAGUAHHI (POPMYE NPUPOOHUHO-HAYKOBY 2DAMOMHICIb | KOPENOE 3 PO3GUMKOM HAYKO8oi ocsimu. basucnumu xomnonenmamu
cneyianizoeanoi HayKoGoi oceimu € IHMecpo8aHa OCEIMHs CUCMeMd, MEemooO HAYKOBO20 NOWYKY Md HABYAIbHO-HAYKOGeE,
innoeayitine oceimue cepedosuwye. Ii memoio € 060100iHNA HAYKOBUM MA IHIHCEHEPHUM MEMOOAMU OOCTIONCEHHs | Habymms.
Komnemenmuocmet, HeoOXiOHUX 05 NoOAnbUWol O0CTIOHO-eKCNEPUMEHMANbHOIL, KOHCIMPYKMOPCLKOI ma  8UHAXIOHUYbKOL
disttbnocmi. Pezynemamom cneyianizo8anoi naykoeoi ocgimu € Habymms npupoOHu4o-HayKkogoi epamomuocmi. Ilepcnekmugnum
HANpAMOM € pO3pOoOeHHs cCmanoapmy Cheyianizoeanoi 0Cceimu HayKo8o20 CNpsAMYEaHHS.

Knrouogi cnosa: naykosa océima, STEM oceima, npupoOnuio-naykoea epamomuicms, MidcOUCYuniinapHuil nioxio.

IOJTUXYH Hamanus Heanosena, CJAUITYXHHA Hpuna Andpeesna, YEPHEIIKHH Hzops Cmanucnasosuwu.
HAYYHOE ObPA30BAHUE KAK HHHOBAIIHA B CHCTEME ObPA30OBAHUA YKPAUHbI

Ilpogeden ananuz gunocogpckux ocnos mayunozo obpasosanus. Hccrneoosan e2o coyuanbHo-9KOHOMUYECKUL 2eHE3UC U
onpeodenerno cooepiicanue. Boisisneno ougynkyuonansuyo npupooy nonwsmus Hayunozo obpazosanus. Buiicneno, ymo nayunoe
obpasosanue OPUEHMUPOBAHO HA  pA3guUmMue CHOCOOHOCMEN K  HAVYHOMY MEOpuecmsy U UMeem  BblPAdCEHHYIO
nponedegmuueckyio @yukyuio. Boisgreno, umo STEM nooxoo 6 oOyuenuu ghopmupyem ecmecmeeHHo-HayuHyI0 SpamMomHoCnb U
Koppenupyem ¢ pazsumuem Hayuno2o oopazoeanus. basucuvimu KoMnonenmamu cneyuanuzuposanHo20 HayuHo20 00pa306aHus
AGNAIOMCS. UHMESPUPOBAHHAS. 00PA308AMENbHAA CUCEMd, MemOO HAYYHO20 NOUCKA U YYEeOHO-HAYUHASA, UHHOBAYUOHHAS
obpaszosamenvhas cpeda. E2o yenvio aensemces oenadenue HAyuHbIM U UHICEHEPHBIM MEMOOAMU UCCIe008aHUs U npuobpemenue
KoMnemenyui, HeoOXooumblx O OalbHeluell OnbIMHO-9KCHEPUMEHMATbHOL, KOHCMPYKMOPCKOU U U300pemamenbCKou
OesimenvHocmu. Pe3ynomamom cneyuanusupoeannozo Hayuno2o 00pa30eanus aeaemcs npuoopemenie ecmecmeenHoHAyYHoU
epamomuocmu. Ilepcnexmusuviym Hanpaeienuem AGAemMcs pazpabomka cCmMaHOapma CReyuanusupoBaHHo20 00pa308anus
HAY4HO20 HANPABTIEHUS.

Kniouesvie cnoea: cneyuanuzuposannoe nayunoe obpazosanue, STEM obpasosanue, ecmecmgenHo-Hay4Has
2PAMOMHOCMb, MENHCOUCYUNTUHAPHBLL NOOXOO.

POLIHUN Nataliia Ivanivna, SLIPUKHINA Irina Andriyivna, CHERNETSKY Igor Stanislavovych. SCIENTIFIC
EDUCATION AS INNOVATIONS IN THE EDUCATIONAL SYSTEM OF UKRAINE

The new law of Ukraine «On Education» represents one of the new direction «specialized scientific education», which is
realized in basic and profile education. Thus, the emergence of a new pedagogical doctrine is stated, which requires the
development of an appropriate educational standard. Scientific education is bifunctional: it is the intersection of two system-
forming social institutions — science and education.

An actual problem is the study of the genesis, the definition of the content of the concept of «specialized scientific
educationy in school, it general characteristic depending on contemporary socio-economic processes, etc. The purpose of this
article is: To disclose the listed directions for further research.

The methods of analysis and synthesis were used to clarify the essence of the concept of «specialized scientific educationy;
The conceptual and comparative analysis was used to compare traditional and innovative approaches to learning.

Philosophical foundations of scientific education were formed in the native science in the early twentieth century.
(K. Fortunatov, S. Gessen, V. Vernadsky) and continued in the 70 - 80’s. XX century. (M. Skatkin, A. Khilkevich). Modern
research on this problem was carried out by A. Karpov (socio-cultural foundations of scientific education from an early age),
A. Ponomarev and V. Voznyuk (synergetic approach to the development of modern science and education), V. Lednev (didactics
of scientific creativity), Yu. Gotsulyak and M. Galchenko (theoretical and regulatory aspects of the implementation of scientific
education in the school) and others.

The content of scientific education is primarily aimed at developing general abilities, and especially, abilities for scientific
creativity. Scientific education is an object of comprehensive study. It can be viewed from different perspectives, like: the
scientific culture of the individual; a special kind of cognitive activity; education obtained through experiments; purposeful
process of education and training on the basis of modern achievements of science, technology, technology,; purposeful and
accelerated development of scientific abilities due to the pedagogically organized transfer and dissemination of scientific
knowledge and scientific outlook in society.

The basis for the development of scientific education is the methods of the STEM approach in teaching, which forms
natural science literacy. The basic components of specialized scientific education are: integrations, the method of scientific
research and a scientific innovative educational environment. The goal of specialized scientific education is mastering scientific
and engineering research methods with in-depth study of core subjects, acquiring competences in scientific-experimental, design
and inventive activities. The result of specialized scientific education is natural science literacy.

The current task is the development of the Ukrainian standard of specialized scientific education in cooperation with
scientists, business and production representatives, international experts with experience in creating standards for scientific
education.

Key words: specialized scientific education, STEM education, natural sciences literacy, interdisciplinary approach

HYJIAK Onvea Bacuniena, MOLIYPEHKO Onexcandp IOpiiiosuy. ETAIIH ®OPMYBAHHA ITE/JAIOI'TYHOTI'O
IMUKY MAHBYTHIX YYHTEIIB TEXHOJIOTTH

Y emammi eusnaueni ma npoananizogani ocnogHi cim emanie ¢opmysants nedazociunozo iMiodxicy mMauOymuix yuumenie
mexHono2ii 8 ymosax 3akaady euwoi ocgimu. Ilepwiuii eman: popmyesanns ysaenenns npo obpas ideanvhoco sukiaoaua. /pyeuti
eman: GUAGNEHHS | AHANI3 GIACHUX Ncuxogizionoziunux, npogecitinux xapakmepucmuk. Tpemili eman: nOpieHAHHS PeanbHUX
Xapakmepucmux i0eanbHumM 00pazom Guumens MexXHONO2ll, aoeKeamna Camooyinka Ha RiOCmMagi camooiaeHOCUKU.
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Yemeepmuii eman: po3pobka npozpamu CamMoBOOCKOHANEHHS, CAMOKOpeKyii 3 opmyeanns imiodxicy euumens mMexHoN02i.
IT’ssmuil eman: npoeedennss KOpeKyii peanrbHUx XapaKxmepucmux 8i0N08iOHO 00 ideanbHo2o obpasy ma ouikyeanwv. [llocmuii
eman: YouCueaHHs 8 HOGUIl 00paz WIAXOM GiONpaAYIo8aHHs NPULOMIE, GUpOONeHHAs KOMNemeHmHOCMmel, YOOCKOHAIeHHS
306HIUWHbLO20 00pasy mowo. Cvomuii eman: [HOUGIOyanizayis ompumanozo Hogoz2o obpasy. Hazonoweno, wo gopmysanns
neoazoeiuHo2o iMiodHCcy 3a6e3neuyemvcs YineCnpsMoBaHolo, pemenbHol0 ma CReYianbHo Opeani308aHOI0 PpOOOMOIO GUKAIAOAYIE |
cmydenmig. Buznaueno, wo 6ci MemoOouuHi ma ncuxono2o-neoazociuni OUCYUnLit, SIKU UGHAIOMb CIYOeHmU MaAlomb GenuKe
3HayeHsl 05l hopMyBanHs nedazo2iuHo20 iIMIONCy 84UmMenst MexHONO02il.

Knrouogi cnosa: imiodc, imiodnc yuumens mexnonoeitl, emanu (hopmysanni iMiogncy, nedazoeiuni KomMnemenyii.

IYIIAK Onvea  Bacunvesna, MOIIYPEHKO  Anexcandp IOpvesuu. ITAIIbI DOPMHPOBAHUA
HEJATOTHYECKOI O HMHJIJKA BYAYILHX YU TEJIEH TEXHOJIOTHH

B cmamuve onpedenensl u npoananuzuposaHvl OCHOBHbIE CeMb IMAN08 POPMUPOBAHUSL NeOA202UHeCK020 UMUOICA OYOYuuUx
yuumeneii mexHono2uli 8 YCI08USAX yupedcoenus gvicuieco obpasosanus. Ilepsviii sman: gopmuposanue npedcmagnenusi 0o
obpasze udeanvHo2o npenodasameins, €20 CMUIb NOGEOeHUs U 2abUmMapHy Kyibmypy 6 npoyecce €20 Hpo@eccuoHarbHOU
OesimenvHOCMU 6  yupedcoeHuu — evicuieco  00pasoéanus. Bmopou osman:  eviagienue u  amanuz  coOOCMEEHMbIX
HCUXOPUUONO2UYECKUX, NpOpecCUOHanbhblx Xapakmepucmux. Tpemuil sman: cpasHeHue peanbHbIX Xapakmepucmux ¢
JHCENAHHBIMY, ACCOYUUPYIOWUECS C UOEAbHLIM 00pA30M YUUmens, MexXHONo2Ull, a0eK8amHas CaAMOOYeHKd HA OCHOBAHUU
camoouaznocmuku. Yemeepmulii  dman: pazpabomka  cmpamecudeckou U  NOWLA0BOU  MAKMUYECKOU NpOSPaAMMbl
CamMoco8epulenCmeosans, CamMoKOppekyuyu no GOopmMuposanuio umuodica yuumens mexvonoeui. Ilamvii sman: nposedenue
KOppeKyul peanbHbiX XapaKxmepucmux 6 COOmeemcmeul ¢ U0eanrbHo20 00pasza u OACUOAHUL CO2NACHO HAMEYeHHOU npozpamme u
naawy camocosepuiencmeosanus. Lllecmoii sman: npumepka Ha cebs dcenaemozo oopaza u ynompebnenus 6 Hogulll 06pas
nymem ompabomKu npuemos, bipabomKu KOnmemenmHoCmel, CO8ePUEHCMEosanIe eHeulHe2o0 00auKa U momy nooobHoe.
Cedvmoti sman: unousudyanuzayus NOIY4eHHO20 H08020 obpasa. Ommeyeno, ymo gopmuposanue nedazocutecKoeo umMuoxica
obecneuusaemcs yeieHanpasieHHol, Kponomaugou 1 CReyuanbHo Op2anu308antol pabomoi npenooasameneii 1 CHyOeHmos.
Ommeueno, umo 6ce Memoouueckue U NCUXON020-nedazo2udeckue OUCYUNTUHbL, KOMOpble U3VUAIOM CHIYOeHmbl UMeom
bonvuoe 3nauenue 0l PopmMuposans NedazocudeckKo20 UMUOIICA YHUMeis MexHON0UIL.

Kniouesvie cnosa: umuodic, umuodc yyumens mMeXHONO2UL, dMAanvl QOPMUPOBAHUU UMUONCA, NedacocudecKue
KOMNemeHyuu.

PULIAK Olha Vasylivna, MOSHURENKO Olexandr Uriyovich. STAGES OF FORMATION OF THE
PEDAGOGICAL IMAGE OF FUTURE TEACHERS OF TECHNOLOGIES

The article defines and analyzes the main seven stages of forming the pedagogical image of future technology teachers in
the context of a higher education institution. The analysis and generalization of psychological and pedagogical and methodical
literature devoted to the problem of forming a pedagogical image has allowed to distinguish the main seven stages of formation
of the pedagogical image of future technology teachers during their study at a higher education institution. The first stage: the
formation of an idea about the image of the ideal teacher, his style of behavior and the sacred culture in the process of his
professional activity in the institution of higher education. The second stage: the identification and analysis of their own psycho-
physiological, professional characteristics. The third stage: the comparison of the real characteristics with the desirable,
associated with the ideal way of the technology teacher, is adequate self-assessment based on self-diagnosis. Fourth stage:
development of a strategic and step-by-step tactical self-improvement program, self-correction for the formation of the
technology teacher’s image. Fifth stage: correction of real characteristics according to the ideal image and expectations in
accordance with the planned program and plan of self-improvement. The sixth stage: the fitting of the desired image and the use
of it in a new way by working out techniques, developing competencies, improving the external image, etc. Seventh stage:
individualization of the received new image. It was emphasized that the formation of the pedagogical image is ensured by the
purposeful, thorough and specially organized work of teachers and students. The analysis of the state of the educational process
of future technology teachers is carried out to form a pedagogical image. It is determined that all methodological and
psychological-pedagogical disciplines studied by students are of great importance for the formation of the pedagogical image of
the technology teacher. The image stage is a period of creation of new image technologies that reveal modern approaches to
image building and their influence on the personality of the teacher. This is the period of the emergence of pedagogical image-
making as a new integrated field of pedagogical knowledge, which requires the creation of conditions for the formation of the
pedagogical image of future teachers.

Key words: image, image technology teacher, the stages of the formation of image of pedagogical competence.

PYJIEHKO €esczeniii  Bonooumuposuu. ITPOBJIEMH €/JHOCTI TA CYIEPEY/IHBOCTI KBAHTOBHX
QOIBHYHHUX ITPOLECIB I ABUL Y I1I3HAHHI MIKPOCBITY

Cmamms npucesuena po3ensdy €OHOCMI ma Cynepeuausocni K8AHMosux QisudHux npoyecia i aguwy y nisHanHi MiKpoceimy
npu eusyenni po3oinie Keawmoea gizuxa ma amomna i adepua Qizuxa. Cmamms makodxic npucesyena ananizy cneyu@icu
00Cni0HCY8aH020 6 po30INAX HAGUANLHO2O Mamepiany a came Oyanizmy 61acmusocmell YAcMUuHOK, pedogunu i Nois,
ouckpemuicmo enepeii, eracmueocmi s0pa amoma ma enemenmaphux uacmunok. Iloxaszano ocobrueocmi yux nousme y
Konmexkcmi ix ynaounenns. 3pobreno cnpoOy noxazamu npomupiuys Xeuisi — 4ACMUHKA, OUCKPEMHICMb — HenepepeHicmb 3
nosuyii  dianekmuunoeo mamepianizmy. Memoio Oanoi cmammi € O0ocniodcenHss ioeil Npo HeBUYEPRHICMb MAMEPIaTbHUX
00 ’ekmie MIKpoceimy, MamepianbHOCmi Qi3udHuUX nouig, 30kpema s0epHoi 83aEMO0il; 83a€M038 A3KY | mamepianbHoi eoHocmi
nons 1 pevosuHU, 3ANeNCHOCMI Xapakmepy MamepianbHoi 83acMoO0ii 6i0 CMPYKmMypu ma RpoCmopo8o-4aco8ux macuimaoie
mamepianvHux 00’ €Kmie, y KOHMeKCmi ix 3aCmocy8anHs 00 GU4eH sl OaHUX pO30Liig.

Kniouogi cnosa: memoouxa nasuamms gizuxu, xeammosa hizuxa, amomua ma s0epHa Qizuxa, 61ACMUBOCHI
MIKPOHYACMUHOK, Wana i0cmanell, WKaia 4acy.

PYJIEHKO Egzenuii Bnaoumuposuu. ITPOBJIEMbI E/JUHCTBA H ITPOTHBOPEYUBOCTH KBAHTOBbBIX
DH3HYECKHX ITPOIIECCOB H ABJEHHH B ITO3HAHHUH MHKPOMHPA

Cmamus noceawena paccMompenuio eOUHCmed U NPOMUEOPEYUBOCMU K8AHMOBbIX (QUIUUECKUX NPOYECCO8 U ABTEHUL 6
NO3HAHUU MUKPOMUPA NPU U3YYEHUU PA30eN08 KEAHMOBAs (YU3UKa u amomuas u adepnas Gusuxa. Cmamvsa maxice nocesuena
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ananusy cneyu@uku ucciedyemo2o 6 pazoenax yuedHo2o Mamepuaia a UMeHHO OYanu3ma ceoUcms Yacmuy, ewecmea u nosl,
OUCKPEmHOCHb  SHEpeull, C8OUCMBA A0pPA AMOMA U dAeMeHmapHulx uacmuy. IIokazanbl 0coOOeHHOCMU IMuXx NOHAMUI 6
Konmexcme ux naznaonocmyv. COenana nonvlmka NOKA3amy npomugopeyUst 60IHA — Hacmuyd, OUCKPEMHOCMb — HENPepblGHOCb
¢ nosuyuu ouanekxmuyeckoeo mamepuanusma. Llenvio oannoti cmamou A611emMcs uccnedoganue uoeil 0 HeucepnaemMocmu
MamepuanbHblX 00bEeKMo8 MUKPOMUPA; MAMEPUATLHOCIY DU3UHECKUX NONell, 8 MOM Yucie S0epHO20 3aUMOOCUCmEUs;
63AUMOCEA3U U MAMEPUATLHO20 OUHCMEA NOJSL U 6EUeCmBa, 3a8UCUMOCTU XAPAKMEPA MAMEPUATbHOZO 83AUMOOCICMEUs. Om
CMPYKMypblL 1 NPOCMPAHCMEEHHO-BPEMEHHBIX MACUMAD08 MAMEPUATLHBIX 0O0BEKMOB, 8 KOHMEKCMe UX NPUMEHECHUS K U3YHEHUIO
OaHHBIX PA30eos.

Kniouesvie cnosa: memoouxa obOyuenus ¢husuxe, Keamnmogas Qu3uKa, amoMHAs U s0epHas @usuka, ceoucmsd
MUKDOUACTUY, WANA PACCMOSHULL, WKATA 6DEMEH.

RUDENKO Eugene Volodymyrovych. PROBLEMS OF UNITY AND SUPERVISORY OF QUANTUM PHYSICAL
PROCESSES AND FACTORS IN KNOWLEDGE OF MICROSOFT

The article is devoted to the consideration of the unity and contradictory nature of quantum physical processes and
phenomena in the knowledge of the microcosm in the study of sections of quantum physics and atomic and nuclear physics.
Quantum physics has shown that the basic laws of nature have a statistical rather than a dynamic character. This means that
various physical processes obey the probabilistic laws, and strict determinism of classical mechanics can only be considered as
an extreme case of any possible description. Moreover, quantum mechanics indicates that probabilistic behavior is characteristic
not only for a large number of objects, but also for individual microobjects - molecules, atoms, atomic nuclei, elementary
particles. One of the important tasks of teaching nuclear physics is that scientists, moving to the scales of atomic nuclei and
elemental particles, constantly meet velocities close to the speed of light in a vacuum, with large stocks of nuclear energy and
processes occurring during very small intervals of time (the order 10-24 s). In the work with pupils a teacher will use the table
«Scale of Lengths in Nuclear Physics». The scale of time is closely related to the distance scale. The most important large-scale
time concept in atomic and nuclear physics is the characteristic time, or flight time. This is the time it takes to fly a particle of a
certain energy through another particle. The article is also devoted to the analysis of the specificity of the study material
sections, namely, the duality of the properties of particles, matter and field, the discreteness of energy, the properties of the
atomic nucleus and elementary particles. The features of these concepts in the context of their presentation are shown. An
attempt is made to show the contradictions of the wave - the particle, the discreteness — the continuity from the standpoint of
dialectical materialism. The purpose of this article is to study the ideas about the inexhaustibility of material objects of the
microcosm; materiality of physical fields, in particular nuclear interactions, the relationship and material unity of the field and
matter; the dependence of the nature of material interaction on the structure and spatio-temporal scales of material objects, in
the context of their application to the study of these sections. Exposing the originality of the laws of the microcosm, the difference
between them and the laws of classical physics, to convince students of the naturalness of these differences.

Key word: physics teaching methodology, quantum physics, atomic and nuclear physics, properties of microparticles,
distance shaft, time scale.

CABOIlIl Banewmun Onekciitosuy. IHIHHICHI ACHHEKTH TIOTOBHOCTI BYHTEJIIB ®I3HKH [0
®OPMYBAHHA B CTAPLHIOK/IACHUKIB YMIHHA HABUYATHCA B CHCTEMI HEITEPEPBHOI OCBITH

Y ecmammi  posenanymo pizni 3micmosi Konmenmu mpakmyeants, NOHAMM «YIHHOCMIY, V3a2albHEHO HAYKO8I no2nsiou Ha
cymov Ybo2co ¢henomeny 6 KOHMeKCmi HenepepeHoi oceimu ma 20mosHOCMi 00 HABYAHHA 8 cUcmeMi HenepepeHoi oceimu,
V3A2aNbHEeHO HAYKOGI HANPAYo6aHHs, y AKUX [0embcs npo: YIHHOCMI K CUCmemy, Wo MICImums niocucmemu; 83A€Monepexioni
gopmu icnysanns yinnocmell,; ix knacugikayiro; yinnocmi 3nayywi sl Cy4acHol nedazoziku ma wKinibHol oceimu, iHOU8IOyanvHi
AKOCMI-YIHHOCMI,; YIHHICHI Opienmayii ma YiHHICHI YCIMAHOBKU.

V3acanvneno odani pesynomamie Oocniodicenns YiHMICHUX acnekmi@ 2omogHocmi euumenie @izuxu 0o opmyeanns 6
CMAPUWOKIACHUKIG YMIHHA HABYAMUCS 8 cucmemi Henepepenoi oceimu. 3’sacoeano yinnocmi, sKumu eyumeni Qizuxku ma
CMapUOKIACHUKIE NOCTY208VIOMbCA 8 Jicummi, npogeciiniii disnvrnocmi, Hagyanhi. Buseneno cnpamosanicme iXuix yinnicHux
YCMAHOBOK MA BUABLEHO IXHE CMABLEHHS 00 YIHHICHUX ACNEeKMIB HAGUAHHS NPOOOBIIC HCUMMIAL.

Knrwuosei cnosa: yinnocmi, yinuicui opienmayii, YyinHiCHI YCMAaHOSKU NPUHYUN HENEPEPEHOI OCBIMU, 20MOBHICMb YUUMENi@
@izuxu 00 popmysanis 8 CMAPUIOKIACHUKIE YMIHHS HABYAMUCS 8 CucmeMi HenepepeHol oceimu.

CABOIII Banenmun Anexceesun. INEHHOCTHBIE ACIEKTBI TOTOBHOCTH YYHTEJIEH ®H3HKH K
®OPMHUPOBAHHIO B CTAPHIEKJIACCHHKOB YMEHHA OBYYAThCA B CHCTEME HEINPEPBIBHOI'O
OBPA30BAHUA

B cmamve paccmompenvt paznuunvle cooepicamenvbHble KOHMEHMbl MPAKMOSKU NOHAMUA «YEHHOCIUY, 0000ueHbl
HayuHble 8321510bl HA CYWHOCMb IMO20 (PeHOMeHa 8 KOHMeKCme HenpepbleHO20 00pa308anus U 20MOGHOCMU K 00y4eHuio 6
cucmeme HenpepvleHo20 00pazosanus; 0000wenbl HayuHble HapabOMKU, 8 KOMOPbIX 2060PUMCA O: YEHHOCHAX KAK Cucmeme,
cooepoicaujeli NOOCUCeMbL,  83AUMONEPEXOOAWUX POPMAX CYWECME08AHUS YeHHOCMEN, UX KlacCupurkayuy; YeHHOCmax
SHAYUMbIX Ol COBPEMEHHOU Ne0azo2uKky U WKOIbHO20 00pa308aHUs; UHOUBUOVANLHBIX KAYECMEAX-YEHHOCMAX, YEeHHOCHIHbIX
OpueHmayusx u YeHHOCMHbIX YCHAHOBKAX.

Obobwjenvl  dannvle pe3ynbMamog UCCIe008aHUs  YEHHOCTNHBIX —ACNeKmMO8 20MOSHOCMU  yyumenell Qu3uku K
@dopmuposanuio y CmapuieKnaccHuKos YMeHus 00yuamvbCsi 6 cucmeme Henpepuleno2o o0pasoséanus. Buiscneno yemnocmu,
KOMOpbIMU yuumess QusuKu u cCmapuieKiacCHUKU UCNOob3yiom 6 HCU3HU, NPopeccUoHanbhol oesmenbhocmu, yuebe. Buviseneno
HANpasieHHoCMy UX YeHHOCHHBIX YCMAHOBOK U OMHOWEHUE K YEeHHOCIHbIM ACNeKMAaM 00yuenus 8 mederue JHCUsHu.

Knroueswie cnosa: yennocmu, yennocmmuwle opueHmayuy, YyeHHOCHHble YCMAHOBKU, NPUHYUN HENPEPBbIBHO20 00PA306aHLA,
20MOBHOCMb  yuumenell Qu3uUKu K QopMUposanulo y CmapuleKiacCHUKO8 YMeHus o0yyamvcs 6 cucmeme HenpepbieHO20
006pazosanus.

SAVOSH Valentyn Oleksiyovych. VALUES OF PREPAREDNESS OF PHYSICIAN TEACHERS FOR FORMATION
OF SENIOR LEARNERS TO LEARN IN THE SYSTEM OF CONTINUOUS EDUCATION

Different interpretations of the notion of «valuesyare analyzed in the article and isolated tokens on the basis of which the
content of the interpretations is built up. The arguments of scientists about the combination of the three values of the three pairs
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of signs (objective and subjective, spiritual and material, individual-personal and universal) are summarized in the phenomenon.
three intercontinental forms of their existence (social ideals, the substantive embodiment of these ideals in the deeds (works) of
concrete people, the motivational structure of the individual), four structural subsystems (cognitive, emotional, active, general).
Different classifications of values are considered.

The personal values of the teacher is determined by the obligatory component of his professional self-realization.
Personality values are considered as affecting the peculiarities of the professional activity, determine the specificity of the
perception of the world, affect the motivational orientation and attitude towards the key spheres of life and are expressed in
cognitive assessments and emotional reactions.

On the basis of the analysis of scientific sources, the conclusion is drawn about the notion of «value orientations» of the
notion of personality orientation on values, the higher level of fixed values set by it, the dominant attitude to objects of the
environment based on their personal significance.

The notion of «value systemsy is considered as an internal basis of a person’s attitude to reality. In relation to teachers,
value systems are described as relatively stable systems of orientation of interests, needs and inclinations to give preference to
certain values in professional activity, the way of distinguishing personal phenomena and objects in terms of their significance.

The results of the study of the value aspects of the readiness of physics teachers to form senior students’ ability to study in
the system of continuous education are summarized. The values, which teachers of physics and senior pupils use in life,
professional activity, and study, are found out. The orientation of their value systems was discovered and their attitude to the
value aspects of lifelong learning was revealed.

Key words: values, value orientations, values of the principle of continuous education, readiness of physics teachers to
form senior students’ ability to study in the system of continuous education.

CAJOBHH Muxona Inniv. CIHIBBITHOIIEHHA HEBH3HAYEHOCTI Y HAYKOBHX JOCIIIKEHHAX:
ICTOPHYHHH ACIHEKT

Y emammi poszensdacmoca npobnema negusnauenocmi gizuynux eenuuun y Xxo0i nposedenus 00caiodcenv. Jlacmoucs
3aeanvHuli NiOXi0 8uU3HAYEHHS NOHAMMS HegU3HAYeHOoCmi, ponb uykmyayiil y ix eunuxHenni. Poskpusacmocs esontoyis ideii
JI. 0e bpoiina 6 uacmuni poni xeunv Oe bBpoiuna ma 6ucymenmsi NOHAMMS HEGU3HAYEHOCMI KOOpPOUHAm md IMHYAbCY
Tetizenbepeom, uxopucmanus ybo2o nowamms 6 onuci mikpocsimy Llpedineepom. Pobumbcsa 6ucHosok, wo y Keanmogii
@izuyi, yum moyniue 00CIIOHO BUIHAYAEMBCA 0OHA QI3UYHA GENUYUHA, MUM MEHW BU3HAYEHA Opyaa, | HISIKULL eKCnepuMenm He
Modice npugecmu 00 0OHOUACHO20 MOYHO20 BUMIDIOBAHHA 000X OuHamMiuHux eeruuut. Lle € 06 'ckmuena enacmusicms mamepii.
JI.C. Manoenvuwmam ma LE. Tamm enepue 6genu nowsmms negusnauenocmi emepeii AE ma uacy At, axa mac 6iominnuil
@izuunuil 3micm 8i0 HeguzHAYEHOCMI KOOPOUHAM ma imnyabey ounamiynol yacmunku AEAt=h. Y 36y0ocenomy cmani amom uu
A0po € necmabinohumu. Bionogiono enepeis 30y0dcenux pieHie He € CMpoco Gu3HAYEHOI0 | Mac negHy wiupuny. s
HeCmayionapHo2o cmamy 3aMKHYmoi cucmemu 6Cmanosiiene cniggionouients 6yno niomeepodicene ekcnepumenmansho. B ypomy
8UNAOKy At — uac xapaxmepruii 4ac 3MiHU CepeOHbO20 3HAUEHH s 8 CUCEMI.

Knrouosi cnosa: nesusnauenicms, Koopounama, iMnynsc, A0po, amom, Xeuib08e Yuco.

CAJTOBOH Huxonait Hnsus. COOTHOIUIEHHE HEOIIPEJEJIEHHOCTH B HAYYHBIX HCCIEJOBAHHAX:
HCTOPHYECKHH ACITEKT

B cmamve paccmampusaemcsi npobnema HeonpeoeneHHoCmu QU3UIecKux enuyun 8 X00e Npo8eodeHuUs UCCLe008AHU.
Jlaemcsa obwuii no0xo0 onpedenenus NOHAMUS HEONPeOeNeHHOCMU, Polb QayKkmyayuti 6 ux 8os3HukHosenuu. Packpwvisaemcs
aeomoyus uodeii JI. de bpoiina 6 wacmu ponu eonn Oe bpoiina u evidgudicenuss NOHAMUSA HeONpeOeneHHOCMU KOOPOUHAM U
umnynvca Ieiizenbepeom, ucnonvzosanue 3moeo noHsmus @ onucanuu muxpomupa Ilpéounzepom. [Jenaemces 661800, umo &
K68AHMOBOU (hu3uKe, uem mounee IKCNEPUMEHMANbHO Onpedensiemcsi 00HA (u3UUecKas eludund, mem mMeHee onpeoensiemcs
Opyeas, u HUKAKOU YKCHEPUMEHN He MOJICEm NPUBECU K OOHOBPEMEHHOMY MOYHOMY USMEPEHUI0 000UX OUHAMUYECKUX GENULUH.
Omo obwvexmugnoe ceoticmeo mamepuu. JI.C. Manoenvwumam u MLE. Tamm enepsvie 66enu nonsimue HeonpeoeieHHocmu SHepauul
AE u epemenu At, komopas umeem OMAUYUMETbHLIN DUIUYECKUTI CMBICT OM HEONpeOeleHHOCMU KOOPOUHAM U UMNYIbCA
Junamuueckou yacmuyvt AEAt >h. B 6036yscoennom cocmosinuu amom uiu s0po Hecmabunvhvl. Coenacno smnepeus
6030YJ1COEHHbIX YPOBHEU He AGIAemCcs CMpo20 ONpeoeneHHou U umeem OnpedeneHnyio wupuny. s HecmayuoHapHozo
COCMOAHUA 3AMKHYMOU CUCIEMbl YCIMAHOBIEHHOE COOMHOUEHUe ObLI0 NOOMEEPIHCOEHO IKCHEPUMEHMAnbHo. B amom ciyuae At
— 8peMs XapaKmepHoe 8pems U3MeHeHUs CPeOHe20 3HAYeHUs 6 CUCmeMe.

Knroueswie cnosa: neonpeoenennocms, Koopounama, UMnYisc, A0po, amom, 60THOBOE HUCTO.

SADOVYI Mykola Illich. RATIO OF UNCERTAINTY IN RESEARCH: THE HISTORICAL ASPECT

The article deals with the problem of uncertainty of physical quantities in the course of research. We give a general
approach to the definition of the concept of uncertainty, the role of fluctuations in their occurrence. The evolution of the ideas of
de Broglie is disclosed that the state of a free particle has a projection of the momentum on the axis, for example, x. is described
by a plane wave number. The role of de Broglie waves in the promotion of the concept of uncertainty of coordinates and
momentum by Heisenberg is important. Practical use of this concept in the description of the microworld was made by
Schrodinger. It is concluded that in quantum physics the more accurately one physical quantity is determined experimentally, the
less definite a friend and no experiment can lead to a simultaneous accurate measurement of both dynamic quantities. This is an
objective property of matter.

L.S. Mandelshtam and L.E. Tamm first introduced the concept of energy uncertainty AE and time At, which has an excellent
physical meaning from the uncertainty of the coordinates and momentum of the dynamic particle AEAt > h. In an excited state,
the atom or nucleus is unstable. According to the energy of the excited levels, it is not strictly defined and has a certain width.
For a nonstationary state of a closed system, the relationship was established experimentally. In this case, it is the characteristic
time of the mean value change in the system.

In an excited state, the atom or nucleus is unstable. According to the energy of the excited levels, it is not strictly defined
and has a certain width. For a nonstationary state of a closed system, the relationship was established experimentally. In this
case, At is the characteristic time of the mean value change in the system.
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While studying the topic of energy-time uncertainty, it is advisable to draw the attention of subjects to the training on the
following. E. Schredinger and V. Heisenberg in 1927 came to the conclusion that the impulse can not be localized in space. The
Heisenberg ratio differs from the energy-time ratio in that the former refers to the uncertainty in the coordinate and momentum
in time, when the second speaks of the uncertainty of energy and time over a given coordinate. The energy of the system does not
have a definite value, but constantly changes in time, and attention should be paid to measuring devices. The energy of the
system can only be determined with a certain probability, which corresponds to the law of conservation of energy in quantum
mechanics, in contrast to classical mechanics, where energy is stored with time.

Key words: invisibility, coordinate, momentum, nucleus, atom, wave number.

CAKYHOBA Tanna Bacwrisana, MOPO3 Isan Ouaekciiiona. STEM-OCBITA: 3APYBELKHHH JJOCBIJ TA
IIEPCIIEKTHBH PO3BHUTKY B YKPAIHI

Y cmammi posenauymo cymuicme STEM-ocgimu, poskpumo nepesacu ma nedoniku enposaddicerntns STEM e oceimuiil
npoyec, npoananizoearo 3apyoixcnuii 0ocsio inmezpayii STEM-oceimu ma cyuachi nepcnekmugu 6imyusHAHOi HayKu i 0c8imu 3
Yb020 HANPAMY.

Bioznauacmocs, wo oonum i3 npiopumemuux Hanpamie mooepHizayii oceimu 6 Ypaini, 3ciono 3axony Yxpainu «llpo
oceimyy» 6i0 2015 poxy, € STEM y nasuanni, sxuii 6a3yemovcs HA MINCOUCYUNTIHAPHOMY RIOX0OI Ma HABYANLHO-NPOEKMHIL
OisLIbHOCMI NPU  BUBYEHHI NPUPOOHUYO-MATNEMATNUYHUX A THIICEHEPHO-MeXHIYHuUX oucyuniin. Pegopmysanns oceimu ma
Konyenyis Hosoi' ykpaincvkoi wikonu 00360151mb CMEOPIOSAmuU iHMe2posami ypoKu, npeomemu yu Kypcu i3 6UKOPUCIAHHAM
STEM-nioxody. ¥ cmammi niokpecnoemuvcs saxciugicmo STEM-ocgimu 015 «H08OI eKOHOMIKUY SK pywilinoi cunu y no6yoosi
KOHKYPEHMOCNPOMONCHOI 0epiACcasu y C8imoeoMy HpOCMOPI Ul NEPCNeKMUEHO20 PO3GUMKY HAYKU Md MEXHONI02IL.

Knrouogi cnosa: STEM-oceima, nasuanns, STEM-nioxio, midscoucyunuinapnuil nioxio, inHosayisi.

CAKYHOBA Anna Bacunvesna, MOPO3 Hean Anexceeeuu. STEM-OEPA30BAHHUE: 3APYBEKHBIH OITBIT H
IIEPCHIEKTHBbBI PA3BUTHA B YKPAUHE

O0num u3 npuopumemmuvix Hanpasienuti mooepHuzayuu obpasosanus 6 Yxpaune sensiemca STEM. B cmamove
paccmompena cywrocms STEM-o6pasosanus, npeumywecmaa u neoocmamxu sneopenus STEM ¢ obpasosamenvhulii npoyecc,
npoananuzuposan 3apybedxichviii onvim unmezpayuu STEM-o6pasosanus u cogpemennvle nepcneKmuebl 0Ome4ecmeeHHol HayKu.

Ommeuaemcs, 4mo OOHUM U3 NPUOPUMEMHBIX HANPAGLEHUll MOOepHU3ayuu 00pasoeanus 6 Ykpaume, co2iacho 3aKoHy
Yrpaunvr «06 obpazosanuuy om 2015 2o00a, saensemca STEM 6 obyuenuu, oCHOBAHNbII HA MEICOUCYUNTUHAPHOM NOOX00e U
VUeOHO-NPOEKMHOU OesMEeNbHOCU NPU U3YYEHUU eCMeCMEeHHO-MAMeMAMU4ecKux U UHMCEHEPHO-MEXHUYECKUX OUCYUNTUH.
Pegopmuposanue obpasosanus u Konyenyus Hoeou yKpauHCKoU WiKOIbl NO3G0AM CO30A6AMb UHMESPUPOBAHHbIE YPOKU,
npeomemul unu Kypevl ¢ npumenenuem STEM-nooxooa. B cmamve noouepkusaemcs éascrnocmos STEM-o6pazosanus 0ns «1o601l
IKOHOMUKUY KaK O08UdCywell Cutbl 6 NOCMPOeHuu KOHKYPEHMOCNOCOOH020 20cy0apcmea 6 MUpo8oM NpOCMpAHcmee U
NepCneKmueHo20 pa3gumus Hayku u mexHoI02utl.

Knirouesvie cnosa: STEM-o6pazosanue, 06yuenue, STEM-nooxoo, mesxcoucyuniunaphviii OOX00, UHHOBAYUS.

SAKUNOVA Anna Vasulivna, MOROZ Ivan Oleksiyovich. STEM-EDUCATION: FOREIGN EXPERIENCE AND
PROSPECTS FOR DEVELOPMENT IN UKRAINE

The article deals with the essence of STEM-education, reveals the advantages and disadvantages of introducing STEM into
the educational process, analyzes the foreign experience of integration of STEM-education and modern perspectives of the
national science and education in this direction.

It is noted that one of the priority directions of modernization of education in Ukraine, according to the Law of Ukraine
«On Educationy from 2015, is the STEM in education, which is based on the interdisciplinary approach and educational and
project activity in the study of natural sciences, mathematics and humanities. The reform of education and the Concept of the
New Ukrainian School will allow you to create integrated lessons, subjects or courses using the STEM approach. The article
emphasizes the importance of STEM-education for a «new economyy» as a driving force in building a competitive state in the
world’s space and the future development of science and technology.

The rapid development of technologies contributes to creating the conditions for future demand for professionals whose
professions will be associated with natural and mathematical sciences. Engineering, programming, specialty «IT», specialty in
the field of high technologies, etc. A special place is occupied by biotechnology and nanotechnology. The question arises - how to
train and study such specialists? Learning is not just a process of transferring knowledge from a teacher to a student, but also an
extension of the scientific outlook and creative thinking of students. STEM-education actively promotes the development of
creative and creative personality.

It focuses on the synthesis of science and art. The development of natural mathematical knowledge, skills and abilities of a
person together with creative abilities is the basis for training and education of the best specialists of the near future.

STEM combines four disciplines (science, technology, engineering, mathematics) into a single concept based on an
interdisciplinary approach combined with projective learning. Pay attention that the disciplines associated with this discipline
have more demand in the modern world among others.

STEM differs from the traditional teaching of natural and mathematical disciplines by integrating the learning process, so
the national educational reform «New Ukrainian Schooly creates the basis for the introduction of STEM subjects through
integrated lessons, courses and disciplines, taking into account the interdisciplinary approach of STEM.

Key words: STEM-education, learning, STEM-approach, interdisciplinary approach, innovation.

CEPTIEHKO Bonooumup. 3ACTOCYBAHHA TH®OPMAIIHHO-KOMYHIKAIIIHHAX TEXHOJIOTTH
HABYAHHA HA YPOKAX ®I3UKH

Y ecmammi posenanymo ocobausocmi guxopucmanhs cy4acHux iHQOpmMayitino-KOMyHIKaYiiHuX MexHoA02il HA8YANHS HA
ypokax Qizuxu.

Buokpemneno ocrnosui @ynxyii ma 3as0anmsi 3acmocy@amHs iHQOpMayitiHo-KOMYHIKAYIUHUX MEXHONO02I HABYAHHA HA
ypoxax Qizuxu.
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Bpaxosyiouu innosayitini MemoouyHi MONCIUBOCII UKOPUCMANHS IHGOPMAYITIHO-KOMYHIKAYITIHUX TMEXHONO2TI HAGUAHHS
Ha YpoKax Qizuku MOJCHA He MINbKU ONpaybogyeamy meopemudHuti mamepian, suguamu @Qisuuni seuwa ma npoyecu, a i
po36’azyeamu cpadiuni 3a0aui, npoOOUMU KOHMPOLbL AKOCMI 3HAHb YUHI6 3 (Di3uKu, 30Kkpema, oyiHumu OUHAMIKY 3POCMANHS
3HAHb 3 PI3UKU YUHIG.

Hns pose’szyeanns 3a0au 3 (hi3uku 6UKOPUCMAHO MAKI Npocpammui 3acobu: npozpama Ons pooomu 3 eieKmpoHHUMU
mabauyamu Microsoft Excel, cucmema xomn'tomeprnoi aneebpu 3 Kiacy cucnmem agmomamuzoganoco npoexmyeanns Mathcad,
nakem npuKIaOHux npoepam ons uucnogoco ananizy MATLAB.

Kniouoéi cnosa: inghopmayitino-xomymixayitini mexnonoeii Haguants, KoMnilomep, HAGUaHHA (DI3UKU 8 WKOI, NPOSPAMHI
3acobu.

CEPI'HEHKO Bnaoumup. IIPUMEHEHUE HH®OPMAIIHOHHO-KOMMYHHUKAI[HOHHBIX TEXHOJIOI' /174
OBYYEHUA HA YPOKAX ®U3UKH

B cmamve paccmompenvl 0coObeHHOCHIU UCHONb308AHUA COBPEMEHHBIX UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX MEXHON0SUL
00yyenus Ha ypoKax gusuxu.

Buidenenvr ocnosnvie ynkyuu u 3a0auu npumenenus UH@GOPMayUOHHO-KOMMYHUKAYUOHHBIX MEXHON0Ul 00yYeHus Ha
ypokax gpusuxu.

Yuumuvieas unnosayuonnvie memoouveckue 603MONCHOCMU UCNONbIOBAHUA  UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
MexXHON02Ull 00YUeHUs Ha YPOKAX DUUKU MOJCHO He MOAbKO 00pabamvleams meopemuieckull Mamepuan, usyiams Qusuveckue
AGNEHUsA U NPOYECChl, HO U peuams paguuecKue 3a0aiu, npogooUms KOHMPOLb 3HAHUL YUAWUXCSA N0 QU3UKe, 8 YACHHOCU,
OYeHUB8amb OUHAMUKY POCMA 3HAHUL N0 PU3UKe YUEeHUKOS.

s pewenus 3a0au no Qusuke UCHONL306AHO MAKUE NPOSPAMMHBIE CPEOCMBA. NPOSPAMMA Ol pAbOMbL € INEKMPOHHBIMU
mabnuyamu Microsofi Excel, cucmema komnviomepHou aneebpbl us K1acca cucmem asmoMamu3upo8anHo20 npoeKmupo8anus
Mathcad, nakem npuknaounwix npoepamm ons uuciennozo ananuza MATLAB.

Knroueswvie cnosa: unghopmayuonno-KoMmMyHUKayuoHHble MexHoio2uu o0yueHus, Komnviomep, obyuenue QuuKu 6 wKore,
npozpammmble cpeocmesa.

SERGIENKO Volodymyr. USING OF INFORMATION AND COMMUNICATION TECHNOLOGIES OF PHYSICS
LEARNING

The article deals with the peculiarities of the use of modern information and communication technologies in physics
classes.

The main functions and tasks of using of information and communication technologies of training in physics classes are
singled out.

The functions of the use of information and communication technologies in teaching physics classes include pedagogical
(for the teacher), instrumental and cognitive (for student) functions.

The task of using of information and communication technologies of training in physics classes is allocated: the use of ICT
as a visual means of training; provision of feedback in the educational process between the teacher and the students; carrying
out practical and laboratory exercises with the help of ICT tools, simulation of processes and phenomena that are studied in
physics classes; creation of conditions for the individualization of student learning; possibility to search scientific information on
the Internet and use of cloud technologies using access to computer resources of the server, software as an online service.

The areas of using of information and communication technologies of training in physics classes are presented: use of the
Internet network and cloud technologies for the expansion of the physical picture of the world; computer demonstration of
experiments and unobservable phenomena in physics; Computer Physical Laboratories; Solving problems with physics by means
of information and communication technologies; computer physical exercises; computer control of knowledge in physics.

Considering into account the innovative methodological possibilities of using information and communication technologies
of teaching in physics lessons, one can not only study theoretical material, study physical phenomena and processes, but also
solve graphic problems, carry out the control over the quality of students' knowledge in physics, in particular, to assess the
dynamics of knowledge growth in physics pupils.

To solve problems in physics, the following software tools are used: the Microsoft Excel spreadsheet program, the Mathcad
system of computer algebra from the classroom of automated design systems, the MATLAB numerical analysis application
package.

CIIITH Bonooumup Bonooumupoeuy. JIATHOCTHKA C®OPMOBAHOCTI ITOJITEXHIYHOIO CKJIATHHKA
ITPEJMETHOI KOMITETEHTHOCTI YYHIB OCHOBHOI IIIKOJTH 3 ®I3HKH

Cmamms npucesyena ananizy pe3ynbmamuHOCMi MEmoOuKu (opmysants NOAMEXHINHO20 CKIAOHUKA NPeOMemHOi
KOMNEMeHmMHOCMI YUHi8 OCHOBHOI WKOAU 3 (Di3uKu. ABMOpPoM ONUCAHO KOMNOHEHMU NOMIMEXHIYHO20 CKIAOHUKA NPeOMEemHOi
KOMNEMeHmMHOCMI Y4Hi6 OCHOBHOI WKOU 3 Di3uKu. NORTMexHiuni 3HaHHs, NOATMeXHIuHT YMIHHA, 00C8I0 NPaAKMuyHOL OisIbHOCHI,
YIHHICHI CMaBNeHHs, NONIMeXHIYHO 3Hauywi sikocmi ocobucmocmi. Pospobneno memoou oiaenocmuxu cghopmosanocmi
NOMIMEXHIYHO20 CKIAOHUKA NPeOMemHOoi Komnemenmuocmi 3 Qi3uku i 3a ix 0ONoMo20l0 OyiHeHo egheKmusHicms po3pobnenoi
agmopom MemoouKy ma ii Hag4aIbHO-MeMOOUUHO20 3a0e3neyeHHs.

Kniouogi cnoea: nonimexuiuna ocgima, npeomemna KOMHEMEHMHICMb, MemoOUKa HAGYaHHs QI3uKu, OlAcHOCUKA
cgopmoganocmi KOMREMenmHoCni.

CHITHH  Bnaoumup Bnaoumuposuw. JJHATHOCTHKA C®OPMHPOBAHOCTH IUTHTEXHHUYECKOH
KOMITOHEHTBI ITPEJMETHOH KOMETEHTHOCTH ITO ®H3HKE YYEHHKOB OCHOBHOM IIIKOJIbI

Cmamvs  noceswena anamuszy pe3yIbMAmMueHOCY MemoOuKU QOpMUposanus NOTUMEXHUYECKOU KOMHNOHEeHMbl
npeoMemnol KOMIEeMeHmHOCIU YHauuxcs. OCHOBHOU WKObL N0 husuKke. AGMOPOM ONUCAHO KOMNOHEHMbL NOTUMEXHUYECKO20
cocmasasiowell. npeOMemHol KOMHEeMEeHMHOCU  VUaWuxcs OCHOGHOU WKObL NO  u3uKe: NOAUMeXHUYecKue 3HAHUs,
NOMUMEXHUYECKUe YMEeHUs, ONblM NPAKMUYeCKOoU OesmenbHOCMY, YeHHOCMHble OMHOWEHUs, NOTUMEXHUYECKU 3HAYUMbLE
Kawecmea nuunocmu. Paspabomanvl mMemoobl OUacHOCIMUKU CHOPMUPOBAHHOU NOIUMEXHUYECKOU KOMROHENMbl NPeoMemHoll
KOMNEMeHmHOCmU No Qu3uKe u ¢ ee NoMowbio oyeHena PHexmusHocms paspabomanHoll agmopom MemoouKy u ee y4eoHo-
Memoou4ecKo2o obecneuenus.
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Knrouesvie cnosa: nonumexnuueckoe obpazosanue, npeoMemHds KOMHEMeHMHOCMb, Memoouxa obyuenus @usuke,
OUACHOCMUKA CHOPMUPOBAHHOU KOMNEMEHNMHOCHIU.

SIPII Volodymyr Volodymyrovich. DIAGNOSTICS OF FORMATION POLYETHNIC COMPLEX OF SUBJECT
COMPETENCY OF THE PRIMARY SCHOOL SCHOOLS OF PHYSICS

The article is devoted to the analysis of the effectiveness of the methodology of forming the polytechnical component of the
subject competence of the students of the main school of physics. The author describes the components of the polytechnic
component of the subject competence of the students of the basic school of physics: polytechnic knowledge, polytechnic skills,
experience of practical activity, value attitudes, polytechnical significant personal qualities. The methods of diagnostics of the
formation of the polytechnic component of subject competence in physics have been developed and the effectiveness of the
educational-methodical support developed by the author has been evaluated.

The basis for the experiment was chosen, taking into account that the method of realization of the content of teaching
physics in the primary school is proposed for all types of general educational institutions: general and specialized schools,
lyceums, gymnasiums. The groups necessary for the experiment were selected so that, in accordance with the purpose of the
experiment, they were sufficiently representative.

The formative experiment was conducted under the usual conditions of the educational process. Over 300 pupils from
experimental schools were enrolled in it during 2014/2015 - 2016/2017 academic years.

As a result of conducting a pedagogical experiment on the evaluation of our proposed methodology and teaching and
methodological support received material that was to be processed and analyzed in order to evaluate the effectiveness of the
proposed training methodology. The results of the pedagogical experiment allow to confirm the effectiveness of the developed
teaching aids, the proposed content of training and forms, methods and methods of training that are aimed at forming the
polytechnic component of the subject competence of the students and their professional self-determination.

Key words: polytechnical education, subject competence, methods of teaching physics, diagnostics of formed competence.

CIITYXIHA Ipuna Andpiiena, INYIIIKAPCBKHH Muxuma Onexcanoposuu. OCOBJIHBOCTI CBOPEHHA
ITHEBMOTITPABJIIYHOI PAKETH

Cmamms npucesiuena npoexmy, KUl Modice 3HAYHO 3MEHWUMY 6NIUE 3ANyCKi6 meepoo i piOUHHONANUGHUX paKem Hd
HABKOTUWIHE Ccepedosuiye, MaKoic yell NPoeKkm NOKIUKAHUL 30euesumu 6Uee0eHHs. KOPUCHO20 HABAHMANCEHHS HA NOMPIOHY
sucomy. B cmammi onucano po3po6ky Kinbkox npomomunie pakem nHesMo2iopaeniunozo muny. 3’Aco8ano mpyoHow, uo
SUHUKANU Npu X cmeopenui ma winsxu ix eupiwenns. Onucano memoo, 3a 00NOMO20I0 SIKO20 MOJICHA O00CSeHYMU Oinbuiol
BUCOMU NONLOMY PAKemu. 3anponoHO8aAHO Chepu MOMNCIUBO20 GUKOPUCMANHS NHeEMOIOpAGIUHUX paKem, iX nepesazu ma
HeOOoNIKY y NOPIGHAHHT 3 MPaouyiinumu uoamu pakem. B x00i pospobru npoexmy 6yno 3acmocosano 3-D moodenioganns, 3-D
npunmune. Cnpoexmogarno, po30pyKoeano i 3i0pano KOMRAKMHY cucmeMmy 6ukuoanis napauiymy. Buxopucmano Oexinoxa niam
Arduino, ma o0oodamxogi, cymicui 3 Arduino oamuuku ma enekmpoHHi Komnonenmu. Ycmanoska 0061AOHAHA CUCTNEMOTIO
oucmanyiino2co  6e30pomosozo  3anycKy, ASMOMAMUYHOIO CUCTNEMOIO NPU3EMIEHHS, GUCOMOMIPOM (0N  BU3HAYEHHs
MAKCUMANbHOI UCOMU NOTLOMY).

Knrouogi cnosa: STEM, nneemociopagniuna pakema, anomepuamughuii osueyt, 3-D opyk, Arduino.

CITHIIYXUHA Hpuna Anodpeesna, ITYIIIKAPCKHH Huxuma Anexcandposun. OCOBEHHOCTH CO3JAHUA
ITHEBMOI'H/IPAB/INYECKHE PAKETBI

Cmamvs  noceswena npoekma, KOMOPbIL MOJCEm 3HAUUMENbHO YMEHbWUMb GIUAHUE 3aNYCKo8 meepoo U
AHCUOKOMONTUBHBIX PAKEM HA OKPYIHCAIOWYIO CPedy, MAKdICce IMOM NPOEKm NPU38aH 3HAUUMENbHO YOeule8Ums 8bl600 NONE3HOI
HASPY3KU HA HYJICHYIO gblcomy. B cmambve onucano pazpabomky HeCKOIbKUX NPOMOMUNO8 OAHHO20 MUna pakem, mpyoHocmu
603HUKAIOWUE NPU UX cO30aHuu u ux peuienus. Onucan memoo ¢ NOMOUWbI0 KOMOPO2O0 MOUCHO 00CMUYb OObULEl 8bICONbL
nonema paxemul. IIpednosiceno cghepvi 803MONHCHOLO UCNOTBL30BAHUS MAKUX PAKEM, UX NPEUMYUeCmea U HedOCMAamKu nepeo
bonee mpaduyuonnvimu eudamu pakem. B xode paspabomru npoexma 6vinu npumenenst 3-D moodenuposanue, 3-D npunmune.
Asmopckue cnpoekmuposano, pacnevyamano u coopano KOMRAKMHYIO cucmeMy @blbpoca napawioma. bvlio ucnonvzosano
Heckonvko naam Arduino, u dononnumenvhwvle, cogmecmumvle ¢ Arduino damuuku u neKmponHble KOMNOHEHmMbl. YcmanoeKka
000py006ana cucmemoli OUCMAHYUOHHO20 DeCnPOBOOHO20 3aNYCKA, ABMOMAMUYECKOU CUCTNEMOU NPUIEMIEHUs, 8bICOMOMEPOM
(07151 onpeodenenuss MaKCuManbHOU 8bICOMbL NONEMA,).

Knrouesvie cnosa: STEM, nnesmocuopasnuueckue pakema, anvmepnamughuiii ogueamens, 3-D neuams, Arduino.

SLIPUKHINA Iryna Andriyivna, PUSHKARSKYI Mykyta Oleksandrovych. FEATURES OF PNEUMOGRAPHIC
ROCKET MANAGEMENT

The article is devoted to the project, which can significantly reduce the impact of solid and liquid fuel rocket launches on
the environment, and this project is designed to significantly reduce the cost of bringing the payload to the required height. The
article describes the development of several prototypes of automated missiles equipped with a pneumohydraulic motor, describes
the arterial development of the parachute discharge system, the system of distancer wireless launch of the rocket developed on
the basis of Arduino nano and WIFI modules NRF24 / 01, the difficulties encountered in the creation of installations, individual
components of the rocket and their solution. The method by which it is possible to achieve a higher flight depth of a rocket
without changing its design is described. Areas of possible use of such missiles, their advantages and disadvantages in
comparison with more traditional types of missiles are offered. During the development of the project, the 3-D modeling of the
individual parts of the parachute discharge system in the Tinker Cad environment was performed, followed by the 3-D printing of
these parts from ABS and PLA plastics and assembly into the finished rocket module, which was installed on the top of the rocket
shell. This system is an author’s designed, compact parachute dropdown system. Several Arduino cards were used, and
additional Arduino-compatible sensors and electronic components compatible. The Arduino ndno boards were used to create a
remote rocket launcher, a signal receiver that controls the launch of a missile, a safe missile landing system and a barometric
meter. Therefore, the installation is equipped with a system of remote wireless launch, an automatic landing system, an altimeter
(to determine the maximum flight altitude), the maximum flight altitude is displayed on the LED display mounted in the lower
part of the rocket, and sealed against moisture. Developing, researching and improving missiles with this type of engine is the
right step in reducing the cost of starting a payload to the desired height, and improving the environmental friendliness of such
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launches because the launch of missiles releases an enormous amount of harmful gases, which is about 410 tons of gas in the
event of launch of such a missile. like Falcon 9. And last year, a total of 90 launches of space rockets were launched. This is a
significant blow to world ecology. So, with the further development of more advanced missiles with a pneumatic-hydraulic
engine, it is possible to bring such missiles closer to their use in the space industry. For example, to raise a space rocket for a
deck-kilometer height from which the launch of a space rocket will be executed. This type of launch can significantly reduce the
cost of launching a space rocket. Because the fuel for a space rocket is very expensive, and in the pneumohydraulic engine, liquid
and gas are used, such as water and air, which are in very large quantities on earth, and therefore their value is negligible.
Key words: STEM, pneumatic hydraulic rocket, alternative engine, 3-D print, Arduino.

CHITYXIHA Ipuna Andpiiena, HIUMBA/TIOK Iéan Cepeiitosuu, K/IOYEHKO leéan 12oposuy. 3ACTOCYBAHHA
ARDUINO NANO JlVTA CTBOPEHHA IIOPTATHBHOI' O TEPMOMETPA

Y ecmammi posensaoaromecs hizuuni ocobnugocmi koncmpyioganns nipomempa na ochosi Arduino Nano. /lemanizoearno
KOHCMPYKYIlo inghpauepsonoco mepmomempa ma 00CAiONceno npunyun 1io2o Oii. Bpaxosano ponv 6nposadicenns cenexmusHoi
Ginompayii 6xionoeo iH@pauepeonoco cucHany, WO CMAN0 MONCIUBUM 3A60KU HAAGHOCHE OUIbWL YYMAUGUX OemeKmopie ma
Oinb cmMadinbHux NIOCUTIOB8AYI8 CUSHATY, WO 6 C60I0 Yepzy € HAUbIIbul BANCIUBUM KPOKOM Y PO3GUMKY iH(pauepsonoi
mepmomempii. 30ilicneno 0ensio 00csieHeHb 8 HANPIMKY CYYACHOT NipoMempii ma npusedeHo MONCIUBE 3ACMOCYBAHHS ONTMUYHUX
mepmomempis, aKi 6a3yIOmMbCs HA Memooax Oe3KOHMAKMHO20 6UMIPIO8aHHs memnepamypu min. [Ipooemoncmposano ooun iz
eapianmie KOHCMpPYI0BaKH NipoMempa K Npunaody, CKi1a008UMU K020 € OKpeMi MOOYIL (eKpaH, MiKpocxema, Oam4ux, ma im.).
Onucano npunyunu pobomu oamyuxa, ma cgepu 1020 3acmocy8anis, 30Kpema 8 YMo8ax, Koy mepmonapu abo inui 0amuuxu
He MOJICymb 6ymu 6UKOpUcmani abo ne 0aiomy MOYHUX OGHUX 3 PIsHUX npuyun. Tlokazano, wo y nepcneKmuei € MoNCIUBoI0
MOOepHI3ayis npunady 3 Memoio peanizayii MONCAUBOCHIi OHAALIH MOHIMOPUHSY MEMNEPAMYP GNPOO0BIC MPUBATUX OOCTIONCEHD.

Kniouogi cnosa: STEM, nipomempis, ingppauepgonuii mepmomemp; oamuux memnepamypu, Arduino Nano.

CITHIIYXUHA Hpuna Andpeesna, HIUMBA/IIOK Hean Cepzeesuu, KIFOYEHKO Hean Hzopesuu. IPUMEHEHHE
ARDUINO NANO JlUTA CO3JAHHA IIOPTATHBHOI'O TEPMOMETPA

B cmamve paccmampusaromcs ocobennocmu Koncmpyuposanus nupomempa Ha ochose Arduino Nano. Ilodpo6no
paccmompeno Koncmpykyuio un@pakpacrozo mepmomempa (M4T) (MLX90614) u uccnedosan npunyun e2o Oeucmeus.
Onucano npunyun pabomvl 0amuuka, u cepbl €20 NPUMEHeHUs, a UMEHHO. U3MepeHue MeMnepamypbl 6 YCI0GUsxX, Ko2od
mepMonapuvl unu opyeue OamuuKu He Mo2ym 0bimb UCHONb308AHbL UNU OHU He 0al0m MOYHbIX OAHHBIX O PA3HLIM NPUYUHAM.
IIpodemoncmpuposan 0OUH U3 6apuanHmMo8 KOHCHMPYUPOBAHUS NUPOMEMpa KAaK YCMpOUCMBd, COCMABIAIOWUMU KOMOPO2O
ABNAIOMCS OMOeNbHbIE MOOYIU (IKPAH, MUKPOCXeMA, OamUUK U Op.).

Knrouesvie cnosa: STEM, nupomempus,; ungpaxpacnulii mepmomemp, oamuux memnepamypul, Arduino Nano

SLIPUKHINA Iryna Andriyivna, TSYMBALIUK Ivan Serhiiovych, KLUCHENCKO Ivan Thorovych. APPLICATION
OF ARDUINO NANO FOR THE DEVELOPMENT OF A PORTABLE THERMOMETER

The basis of infrared thermometers (IRT) for contactless measurement of temperature are modern sensors, which are
widely used in science and high-tech production. ICT measures the temperature by determining the energy in the infrared range
emitted by all materials that are at temperatures above absolute zero. A preliminary study of the problem showed that the design,
development and creation of an infrared thermometer is considered by us on the one hand, as one of the methods of studying the
physical aspects of pyrometry, and on the other - as a means of forming the engineering competences of future specialists of the
technical and technological profile using the STEM approach in the teaching of physics .

The aim was to review the achievements in the field of pyrometry and to get acquainted with developments in this area, the
study of ICT, the principle of its operation, as well as the design and creation of an upgraded, adapted to certain tasks of the
device using Arduino Nano, to determine the limits of its application. The following research methods were used: theoretical
study of the physical principles of modern pyrometry, the design and creation of ICT - a high-tech device suitable for remote
measurement of temperature. The basic ICT design comprises: a target for energy-gathering lens, a radiation-detector for
converting energy into an electrical signal, an emission correction unit for matching the calibrated IRT to the radiation
characteristics of the measured object, and the environmental compensation circuit.

The main elements of our ICT design are: infrared sensor MLX90614, Nokia 5110 LCD display and Arduino Nano
platform. A plastic case was used, and the battery is a battery (li-ion battery). The focal length of the sensor is 0.3-0.4 m and is
regulated by the switch located on the front of the instrument. The main disadvantages of pyrometric temperature measurements
are the difficulties of the connection between the thermodynamic temperature of the object and the one recorded by the
pyrometer. In the process of constructing a pyrometer based on the Arduino Nano, there were difficulties in programming the
microcontroller, as well as in the process of wiring. In our opinion, there is a need to create the ability to charge the battery
through a mini-USB connector. The main task for the future is to upgrade the device in order to realize the possibility of online
monitoring of temperatures during long-term research.

Key words:STEM, measurement, pyrometry, infrared thermometer; sensor, Arduino Nano.

CITFOCAPEHKO Bixmop Bonooumupoeuy. EKCIIEPUMEHTA/IbHA KOMIIETEHTHICTb TA I CK/TATOBI

YV oaniti cmammi 30iticneno ananiz ocmamHix HAYKOBUX Npayb GUEHUX, SKI 6UBYAIOMb NUMAHHS (POPMYBAHHS MEMOOUKU
eKcnepumMenmanvHux Komnemenmuocmei. Takooc euokpemneno gakmopu Ooyinenocmi ix Gopmyeanna ma noOaHo
CMPYKMYPHO-TI02IUHY CXeMY eKCHepUMEHMATbHOT KOMNEMeHMHOCHI.

Kniouosi cnoea: xomnemenwmmicmo, Komnemenyii, KoOMnemeHMHICHULl NIOXI0, CKAAOO0BI  eKCHEPUMEHMANbHOT
KOMNemeHmHuocmi.

CITIOCAPEHKO Buxkmop  Bnaoumuposuu. IKCIHEPUMEHTA/IPHAA KOMIIETEHTHOCTh H EE
COCTAB/IAIOIIIHE

B Oannoii cmamve ocywecmenen ananu3 NOCIEOHUX HAVUHLIX PAOOM YUEHbIX, UYUAIOWUX 60NPOCHL OPMUPOBAHU
MemOOUKU SKCHEPUMEHMANbHLIX  Komnemenyull. Takoice evloenenbl (Qaxkmopvl yenecooopasHocmu ux Gopmuposanus u
npeocmasienbl CMpyKmMypHO-I02UHECKYIO CXeMY IKCHEPUMEHMANTLHOU KOMNEeMeNmHOCM.
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Kniouegvie cnosa: komnemenmnocms, KoMnemenyuu, KOMREMEHMHOCHHbBLIL ROOX00, COCMABTAIOUUE IKCNEPUMEHMATLHOU
KOMNEMEeHMHOCIU.

SLYUSARENKO Victor Volodymyrovych. DEPARTMENT OF EDUCATION, YOUTH AND SPORTS OF THE
ZNAMENSKY DISTRICT STATE ADMINISTRATION EXPERIMENTAL COMPETENCE AND ITS COMPONENTS

In this article, an analysis of recent scientific works of scientists who study the question of the formation of the methodology
of experimental competencies. The factors of the expediency of their formation are also identified and the structural-logical
scheme of experimental competence is presented. Competence is defined as a set of knowledge, skills and abilities and a certain
experience of their use to realize the potential capabilities of the individual. The concept of «competencey includes the cognitive
component. Apart from a certain educational level of knowledge, skills and abilities, he also includes an emotional component,
which is based on two specific aspects: the formation of motivational settings and awareness of the purpose of their own
activities. A competent person is such a person when it is capable of giving a result as a result of its activities, so that it is
capable of solving practical problems, so that its activity is effective. Experimental competence is related to the key components
of which can provide: solving complex non-algorithmic learning tasks, allocating problem, constructing variants of schemes of
possible solution of the problem, carrying out the staging of experiments, giving them a personal character; to perform various
experiments on one and the same topic in physics, to select the necessary theoretical and applied information; to provide
development of intellectual and emotional qualities of students, to correlate their level with the acquired experience and values;
to acquire skills of reasoning, substantiation, analysis, synthesis, planning, knowledge of structure and operation of devices,
equipment; to reflexion their activities. The main components of experimental competence is normative (includes the system of
knowledge, skills and abilities), personal (includes interests, aspirations, motives for self-realization and value orientation) and
active (whose main areas are design, information and analytical competence).

Key word: competence, competency, competence approach, components of experimental competence.

CMHUPHOBA TI'anna Cepeiiena, BABKIHA Temana Muxaiiniena. IHTEPAKTUBHI MOJAEJII STEM-OCBITH B
ME/THYHOMY BH3

V' oaniti pobomi nposedeno awnaniz Oanmux nimepamypu, npucesyenuil inmepaxmustum mooenam STEM-ocsimu 6
meouunomy BH3: ix yinam, ocHosHuM memoouunum npunyunam ma xiacugixayii. Poseasnymo inmepaxmushi memoou 07
nposeoentst PisHuX Udi8 3aHAMb 8 NICAAOUNTOMHI MeOUYHIll OCGImi.

Knrouogi cnosa: STEM-oceima, inmepaxmugHi memoou Hag4anst, MeOUYuna, nicisiOuniomMHa oceima.

CMHUPHOBA Anna Cepzceesna, BABKUHA Tamovana Muxaiinosna. HHTEPAKTHUBHBIE MO/JEJIH STEM-
OBbPA30OBAHHUA B ME/THIIHHCKOM BY3e

B oannoti pabome nposeden ananuz OAHHbIX IUMEPAMYPbl, NOCEAUjeHHbIN unmepakmuenvim mooenim STEM-obpazosanus
6 Mmeduyunckom BY3e: ux yenam, OCHOBHbIM MemMOOUYECKUM RPUHWURAM U Kiaccugukayuu. Paccmompenwvl Hnaubonee
6ocmpebogantblie UHMEPAKMUGHble Memoobl OJisl NPOBEOeHUs. PA3TUYHBIX BUOO8 3AHAMUL 6 NOCIeOUNTIOMHOM MEOUYUHCKOM
06pazosanuu.

Knrouesvie cnosa: STEM-o6pazosanue, unmepaxmushvie Menoobl 00yyeHnuss, MeOuyund, nocieouniomHoe oopazosanue.

SMYRNOVA Ganna Sergiivna, BABKINA Tetyana Mykhalivna. INTERACTIVE MODELS OF STEM-EDUCATION
AT HIGH MEDICAL SCHOOL

This study has analyzed data of literature devoted to interactive models of STEM-education at high medical school: its
purpose, methodical principles and classification. It is considered the most popular interactive methods for different types of
activities.

The modern system of medical education includes pre-diploma training, training of highly qualified personnel and a system
of continuous professional education. At the same time, special attention should be paid to training in postgraduate education,
when a doctor acquires professional experience in residency or increases qualification. It should be noted that the main direction
of modern postgraduate education is the search for innovative forms and methods of instruction aimed at improving the quality
of training specialists. One of such methods is STEM education - one of the main trends in the world education system that
covers natural sciences (Science), technology (Technology), technical creativity (Engineering) and mathematics (Mathematics).
This form of education is aimed at strengthening the implementation of curricula of the natural-science component through
innovative technologies. As you know, high-tech development is used in many branches of science, and medicine is no exception.

The main components of STEM education are the synthesis of knowledge, the research approach in mastering knowledge,
stimulating a high level of thinking, experience, designing, computer processing of data (analysis, conclusions), experiments and
laboratory studies, creating interactive models.

When using interactive forms of teaching, the role of the teacher changes dramatically, ceases to be central, it only
regulates the process and engages in its general organization, prepares the necessary tasks, questions in advance, advises,
controls the time and order of the planned plan.

When using interactive methods, the learner becomes a full participant in the process of perception, his experience serves
as the main source of learning cognition.

To increase the cognitive activity of listeners, the teacher is offered a variety of different methods that he can use in his
teaching activities.

To effectively implement active teaching methods in the educational process of postgraduate education, serious work is
required, the preparation of a methodological base. The implementation of active and interactive teaching methods contributes
to improving the quality of training specialists.

Key words: interactive methods of teaching, medicine postgraduate education.

CITHYAK Temana Cepziisna. MATEMATHYHA 3AJAYA AK 3ACIE ®OPMYBAHHA MATEATHYHOI
KOMIIETEHTHOCTI ITIT YAC BHBYEHHA BHIIOI MATEMATHKH Y KYPCAHTIB BHIIIHX MOPCBKHX
HABYAJIBHUX 3AK/IA/TIB

Jana cmammsa npucesuena MOMCTUGOCHAM POPMYBAHHA DYHOAMEHMANLHOI ma npogheciinoi KomnemenmHocmi y
KYpCammie 6Uux MOPCbKUX HAgUANIbHUX 3aK1a0is, nio yac pose ’szamnHsa mamemamuynux 3aoay. Ha ocnosi ananizy ncuxonoeo-
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neoazoeiuHol nimepamypu ma 61acHo20 nedazociinoco 00C8I0y GUHAYEHO MEPMIH «MAMeMamudnda 3a0a4a» ma HageoeHd
Kaacugixayis 3a  3MicmomM ma CMpYKmMypolo 6UBYAEMO20 MAMeEpIany, 3a3Hayeni, OAs KOJCHO20 Muny 3adayi ma
KOMNEMeHMHOCH, Wo GopMyomsbcs. 3anponoHo8ano Gopmysants npo@ecitinoi KOMnemeHmHOCmi, 3 PAXYHOK UKOPUCAHHS
npogheciiinoi cnpsamosanocmi ukniadanHs euwoi mamemamury. Pozenanymi ocnogui emanu 3acmocy8anns MamemMamudHux
3HAHb NPU PO36 A3AHHI NPOPECTIHO-CNPAMOBAHUX 3A0aHY.

IIpooemoncmposano, HeoOXionicmo 30IUCHEHHS 63AE€MO38 513Ky OUCYUNIIH Y Ni020mosyi axieyie, wjo OUKmMycmvcs
0CO0IUGICMIO CYUACHOT HAYKU MA XAPAKMEPU3YEMbCA B3AEMONPOHUKHENHAM 2any3ell MeopemudHux [ NpaKkmudHux 3HaHb.
Poszenanymo 6 saxocmi npuxnada, mamemamuyny mMooens MAasmMHUKA, KU BUKOPUCOBYEMbCS OISl PI3HOMAHIMHUX 00CTIONCEHb
@izuku, eeodesii, acmponomii.

Knrouosi cnosa: mamemamuuna 3adaua, xiacugpixayis 3a0ay, MamemMamuiHa KOMNEMeHMHICMb, KOMNEMeHMHICHUL
nioxio.

CIIHYAK Tamvana Cepzeesna. MATEMATHYECKAA 3AJAYA KAK CIIOCOF ®OPMHPOBAHHA
MATEMATHYECKOH KOMIIETEHTHOCTH BO BPEMA H3YYEHHS BbICHIEH MATEMATHKH KYPCAHTOB
BBICHIHX MOPCKHX YYEBHBIX 3ABEJJEHHH

Annomayua. [aunas cmamvs noCEaweHa 603MONUCHOCHAM DOPMUPOSAHUA QYHOAMEHMANLHOU U NPOPeCcCUOHANbHOT
KOMNEMEHMHOCMU ) KYPCAHMO8 BbICUUX MOPCKUX YHeOHbIX 3a6e0enull, npu peuienuu mamemamuieckux 3aoay. IIpeonosicerno
@opmuposanue npogeccuoHanbHol  KOMNEMEeHMHOCIU  3d  CYem  UCHONb308AHUA  NPOQECCUOHATbHOU  HANPABIEHHOCTU
npenoo0asanis eblculeli MamemMamuxu.

Kniouegvie cnosa: mamemamuueckas 3adaua, Kiaccugukayus 3a0ay, MAMEMAMUHECKAs  KOMREMEHMHOCHb,
KOMNEMeHMHOCHbLI NOOX0O0.

SPYCHAK Tatyana Sergeevna. MATHEMATICAL PROBLEM AS A FORMATION OF MATHEMATIC
COMPETENCE UNDER THE STUDY OF HIGH MATHEMATICS IN THE HIGHER MARITIME EDUCATION BASED
CURRICULUM

This article is devoted to the possibilities of formation of fundamental and professional competence at cadets of higher
marine educational institutions, while solving mathematical problems. On the basis of the analysis of psychological and
pedagogical literature and own pedagogical experience, the term "mathematical problem" is defined and the classification
according to the content and structure of the study material specified for each type of problem, the competencies that are being
formed is given. The author argues that the most important, from the point of view of the formation of professional competence,
are the inclusion in the professional training of future specialists competently oriented tasks, which are considered as an
integrative educational unit of their professional activities. Tasks that demonstrate the integration of various sections of the VM
allow us to make the first steps towards demonstrating the necessity and benefits of studying mathematical concepts, in
particular, when solving these problems, geometric and physical properties of mathematical objects are widely used. The author
believes that the main condition for the use of professionally-oriented tasks is to maintain the logical integrity of higher
mathematics and focus on raising the level of mathematical competence of cadets. The professional orientation of mathematical
education not only makes it possible to form the readiness to apply the acquired knowledge, skills and abilities to integrate the
educational material of fundamental, general engineering and professional disciplines, but also allows to significantly increase
the motivation to study VM.

The main stages of the application of mathematical knowledge in solving professional-oriented problems are considered.
The first stage of solving the problem is an understanding of the process referred to in terms of professional competence, the
second stage demonstration of knowledge of applied disciplines, laws and theorems of physics, mechanics, electrical
engineering, etc., the third phase of translating the problem into a mathematical language, the fourth stage of solving The
problem of mathematical problem, the fifth stage of the solution of professionally-oriented tasks, is the translation of the solution
into a professional language.

It is demonstrated that the necessity of implementing the relationship of disciplines in the training of specialists, dictated by
the feature of modern science and is characterized by interpenetration of the branches of theoretical and practical knowledge.
Examined as an example, the mathematical model of the pendulum, which is used for various studies in physics, geodesy,
astronomy.

Key words: mathematical problem, classification of tasks, mathematical competence, competence approach.

CTA/JHIYEHKO Ceéimnana Mukonaisna. BHKOPHCTAHHA ICTOPU3MIB TA MUKTIPE/IMETHHUX 3B’A3KIB
IIPH HABYAHHI ®I3HKH TA BIO®I3BUKH

Cmamms npucesiuena npoonemi po3gumky Ri3HA8ANbHO2O IHmMepecy cmyodenmié 00 meduynoi biogizuxu. Aemopom
00IPYHMOBAHO HEOOXIOHICMb GUKOPUCMAHHS ICIOPUYHO20 Mamepiany nio uac euxkiadawHs Kypcy «Meduuna i 6ionociuna
Qizukay y suwux HaguanvHux meouynux 3axiadax. Onucano 00c6i0 axmugizayii ni3HAGANbHOI OiANbHOCMI CMYOeHmie 3a
00nOMO2010 BUCBIMACHHS ICMOPUYHUX 8I0oMOCmell. Buceimneno nepekonants asmopa, wjo 8UK1a0antsi icmopuiHo2o Mamepiany
Ha 3aHAMMSAX 3 MeOuyHOi OioGhi3uKU 00360€: NOKAZAMU 38 SI30K MIJIC PO3GUMKOM MeOuyuHY i (izuKu, npobyoxncysamu inmepec
00 HayKku Ha npuknadax 6iozpaghii euenux, 30azauysamu ys6ienHs CmMyOeHmie npo OianeKmuky po3gumky Qisuunoi i meouuHoi
biogizuunol nayxku, gopmysamu HayKosuil cimMoznad, NiOBUWY8AMU 3A2AIbHY KYIbMypy CMyOenmis, 8CmaHo8m08amu
MIdICRpeOMemHi 36 'A3Ku, GI0Yy8amu cebe npedcmasHuKOM iCMOpUdHOi poMaocbKkoi ma emHoKynibmypHoi cninohomu. Y pobomi
3aNPONOHOBAHO OesKI WAXYU peani3ayii nPUHYUny icmopusmy.

Kniouogi cnoea: meouuna 6iogizuxa, icmopis izuxu, icmopuyni gidomocmi, niznasaibhull inmepec, 3a0a4i 3 iCMoOpUIHUM
3MICMOM.

CTATHHYEHKO Csemnana Huxonaesna. HCITOJTb30BAHHE HCTOPH3MA H MEXITPEJJMETHBIX CBA3EH
IIPH OBYYEHHH ®HU3HKE H BHODHU3HKE

Cmamus noceswena npobneme pazgumus HO3HABAMENbLHO20 UHMEPecd CMYOEHMO8 K MeOUYUHCKOU Ouogusuxu. Aemopom
000cH068aHA  HEOOXOOUMOCHb UCNONB30BAHUA UCMOPUYECKO20 Mamepuara npu npenodasanuu Kypca «Meouyunckaa u
buonocuveckas @usuKa» 6 BbICUUX YYeOHbIX MeOuyunckux 3aeedenusx. Onucan onvim aKmueu3ayuy NO3HABAMENbHOU
0esimenbHOCIU CIMYOEHMO8 € HOMOWbIO PACCMOMPEHUs UCMOpudecKux ceéedenutl. Paccmompeno ybesicoenue agmopa, 4mo
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npenooasanue UCMmopuvecKoe0 Mamepuanid Ha 3aHAMUAX N0 MeOUYUHCKOU Ouogusuke no3eonsem NOKA3ANMb C653b MeAHCOy
pazsumuem mMeouyunbl U u3uKy, nPodys’coams UHmMepec K HayKe Ha npumepax buozpaghuu yyenux, obocawams npeocmagieHus
cmyoeHmos o Ouaiekmuke pazeumus Qu3uYeckou u MeOUYUHCKOU Ouogusuieckol HAyKu, @OOpMuposams HayuHoe
MUPOBO33pEHUe, NOGLIUAMYL 0OWYI0 KYIbMYpPy CMYOEHMOos, YCMAHAGIUEANb MeXCnpeOMemubvle Ceamu, 4y6cmeosams ces
npedcmagumenem UCHIOPUHECKO20 OOWECMBEHHO20 U IMHOKYIbIMYPHO2O coobwecmea. B pabome npednodicenvl Hekomopble
nymu peanuzayuu PUHYUNA UCMopusma.

Knrouesvie cnosa: meouyunckas ouogpuszuxa, ucmopus usuku, ucmopuueckue ceéedenus, NO3HABAMENbHbII UHMepec,
3a0a4u ¢ UCMOPUHECKUM COOEPICAHUEM.

STADNICHENKO Svitlana Mykolaivna. THE USE OF HISTORICISMS AND INTERDISCIPLINARY
CONNECTIONS IN THE TEACHING OF PHYSICS AND BIOPHYSICS

Educational process in higher educational institutions has to provide future specialists with acquiring of professional
competence, as well as competence providing skills and desire to surprise, learn new, acquire knowledge, analyze it, interpret
and summarize. Addressing to the life of the scientists and their works, gives model of actions in particular situations. The article
deals with a problem of the students’ cognitive interest to medical biophysics. The author has justified usage of historical
material in the process of teaching of the course «Medical and Biological Physics» in educational medical institutions.
Experience of activation of the students’ cognitive activity with the usage of treatment of historical information has been
described.

Convictions of the author as to teaching of historical material at the lectures of medical biophysics were approved which
allows to: 1) indicate relations between development of medicine and physics; 2) turn interest to science using the example of
biography of the scientists; 3) enrich imagination of the students about dialectic of the development of physical and medical
biophysical science; 4) form scientific conception of the world; 5) increase general culture of the students; 6) establish
intersubject relations; 7) feel oneself as representative of the historical public and ethnic and cultural society.

In the article some ways of realization of the historic principle are given: 1) historical background about the discovery and
course of its experimental proving, development of scientific thought after the discovery, introduction of the scientific discovery
to medical practice; 2) information about some episodes from life and activity of the well- known scientists and inventors;
3) students’ search work in the Internet, literature and archives, 4) scientists’ quotes, 5) making and resolving of the examples
using historical materials; 6) viewing of the fragments of the video, demonstration of presentations with historical content.
Methodical recommendations on systematical introduction of the historical method at different stages of teaching and
educational process are given. Examples of successful introduction of certain themes from th e course of «Medical Biophysics»,
«Arterial Blood Pressure Measurementy, «Thermodynamics of Open Biological Systems», «Physical Basics of
FElectrocardiography», «X-ray Exposure» are given.

It was investigated that historical material allows influencing on emotional and motivational sphere of the future specialist,
shape the worldview, scientific thinking, and system of student’s values. Incorporation of historical information to teaching
process favors more substantial and conscientious learning of material. Recommendations as to usage of historical methods for
organization of self-study of the students are formulated.

Key words: medical biophysics, history of physics, historical information, cognitive interest, examples with historical
content.

CTOMA Banenmuna Muxonaisna. ITIITOTOBKA MAHBYTHIX BYHTEJIIB ®I3UKH B YMOBAX
BIIPOBA/ZKEHHA STEM-OCBITH

B cmammi o6rpynmosano easiciugicms niocomosku euumenie gizuxu 6 ymosax enposaodicernns STEM-oceimu. 3aznaveno
npo cneyianizoéani Komn 'romepui 3acobu Qizuunoco cnpamyeanns ma nompedy ix eusuenns ¢ medxcax cneyxypcy «STEM -
oceima: npobnemu ma 3acoou BRPOBAOICEHHSY.

Knrouogi cnoea: STEM-ocsima, inmeeposane naguanns, «Ilpupoonuyi naykuy, oceimmiii npoyec, mManOymuii euumens
izuku.

CTOMA Banenmuna Huxonaesna. ITOJTOTOBKA BYAVIIIUX YYHTEJIEH ®H3UKH B YCIOBHAX
BHE/IPEHUA STEM-ObPA30BAHHUA

B cmamve obocnosana éasicrnocms nodcomosku yuumenei Qusuku ¢ yciosusax eneopenus STEM-obpasosanus. Ommeyenvl
CReYUanU3uposantvle KOMNbIOMeEPHble CPeOCmea QU3UYecKoeo HANPasnenus U HeoOXOOUMOCMU UX U3VYEHUs 6 PAMKAX
cneykypca «STEM - obpaszosanue: npobnemvl u cpedcmsa HeopeHusLy.

Kniouesvie cnoea: STEM-obpazosanue, unmecpuposannoe obyuenue, «Ecmecmgennvle HAYKuy, 06pazosamenbHblii
npoyecc, O6yOywuil yuumensb uzuKu.

STOMA Valentine Mykolaivna. PREPARATION OF FUTURE PHYSICS TEACHERS IN STEM-EDUCATIONAL
IMPLEMENTATION CONDITIONS

The article substantiates the importance of preparing teachers of physics in the context of the introduction of STEM-
education. Specified computer means of physical direction and the need for their study within the framework of the special
course «STEM - education: problems and means of implementation» are indicated.

Global changes taking place in education cause the need to use in the educational process the integration of educational
disciplines as a means of organizing educational activities of educational entities and contribute to its adaptation in modern life.
In essence, this is a curriculum that is designed based on the idea of learning with the use of an interdisciplinary and integrated
approach. The realization of this approach is a combination of educational disciplines. One of the ways to implement this
approach is to introduce STEM - education into the learning process.

The quality of the implementation of STEM education is largely determined by the competence and level of professional
activity of the teacher, insofar as he actively uses the latest pedagogical approaches to teaching and assessment, innovative
practices of integrated learning, methods and teaching methods, in particular, the use of specialized computer-based physical
means without which this direction in education can not exist.

In this regard, it is necessary to prepare future physics teachers for the use of specialized computer-based physical means.
As a way of realizing this problem is the development and introduction into the educational process of a sample special
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discipline: «STEM - education: problems and means of implementation». Upon passing the course of this discipline, future

physics teachers will determine for themselves as which specialized computer-based physical means will be used during the

introduction of STEM-education into the learning process, which in the future will contribute to the quality of physical education.
Key words: STEM-education, integrated education, «Natural Sciences», educational process, future teacher of physics.

CYXOBIPCBKA Jlwomuna Ilasniena. BEB-PECYPCH /10 METO/UKH HABYAHHA FBIO®I3HKH B
MEJHYHHX 3AKJIAJAX BHII]OI OCBITH.

Cmamms npuceaqana nUManHiAM, W0 NOGA3AHI 3 3ACMOCY8AHHAM KoMN tomepusayii ma ingpopmamusayii 6 ycix cgepax
orcumms.  [llsuoke nponuxnenns 6 oceimy 6eO-mexnonocii ma eeb-pecypcie 3abesneuye nepexio 6i0 IHOYCMpianbHO2O
cycninbemea 0o iHopmayiiino-mexHon02iuHO20.

Ocnogy ocgimnbo2o npoyecy y iOKpumiti ocgimi cKkaaoac yinecnpsamo8and, KOHMpONbOS8aHd, IHMEHCUBHA CAMOCMIUHA
poboma cmyoenmis, SIKI MOJUCYMb GUUMUC 8 3PYYHOMY Ol cebe micyi, 3a IHOUBIOYANbHUM DPO3KIAOOM, MArouu npu cooi
KOMNAeKm cneyianbHux 3aco0i@¢ HAGUAHMs | NO200JCEHY MONCIUGICMb KOHMAKMY 3 GUKIA0AYEM, d MAKONC KOHMAKMIE MIdiC
cobolo. Memoio 6iokpumoi oceimu € nideomoska cmyoenmig 00 OiAbHOCMI 68 yMOo8ax iHgopmayitinoco ma
MeNeKOMYHIKAYitiHo20 CYCilbCmea.

Pecypcu ma ix axicni xapakxmepucmuku 3HA4HOIO MIpOIO 6u3Haualome pesyivmam ocgimu. Pecypcu — ye nepedycim
NOMeHYIanbHi  MOJNCIUBOCI, O 3a60aHHA 3aKAA0I6 GuUWOI Oc8imu noiseac 6 momy, wob axmyanizysamu ix, WisIXom
oOpeaHizayiiinux 3axo0ig i eusecmu ix y po3ps0 pearbHux 3acobis, wo 6i0nogioaioms 3a80anHaAM i npoepamam. 306HiwiHi ma
GHYMPIWHI OCBIMHI PecypCl MOJICYNb YCRIUWHO (YHKYIOHY8AMU 8 NEe6HOMY OC8IMHbOMY CEpedosuUUli — pecypCHO-OpiEHmMogane
ocsimue cepedosuuye, sike 83acMOOI€ 3 pecypcamu ma NOMeHyianom cyb '€Kmie HaguanHs..

Bukopucmogyiouu memoouuni 3acaou yb02o cepedosuwya namu po3poorenuii eeb-pecypc — « Pecypcnuil yenmp 3 gizuxuy
ma po3pobiena Memoouka BUKOPUCMAHHS 6eO-pecypcié 00 HaguamHs OIoQi3uku 6 MeOudHux 3aKiadax euwjoi oceimu.
Biominnicme Inmepnem-pecypcie ma eéeb-pecypcy «Pecypcnuil yenmp 3 ¢ghizuxuy nonseae y momy, wjo y pecypchomy yeHmpi yoice
OKpeciena MHOXMCUHA HAOIHOT | 06 ekmusHoi inghopmayii 3 6ioghizuku, AKa cUCMeMamu308ana 3a memMamu ma po30iLiamu Kypcy
biogizuxu, 4oeo nemac 8 3a2anvHill mepedici Inmepnemy.

Hasuanus 3 eukopucmannsam eb-pecypcy «Pecypcnuii yenmp 3 izuxuy € cunxponnum (online), cmyoenmu npayioroms 3a
OOHIEI0 HABYANILHOIO NPOSPAMOIO 3 3A2ANbHUM CMAPMOSUM NoYyamkoM. Buxopucmanms y npoyeci nasuanus 0Oiogisuxku 6
MEeOUYHUX 3aKAA0ax BUWOi 0C8IMU MYTbMUMEOIUHUX npe3eHmayill, CMEopenux UKIaoauemM ma cmyoeHmamu, nedazociuHux
nPOSPAMHUX 3aC00i8, KOMN TOMEPHUX MeCmis, peCypCHO20 YeHmpY, CHPUAE POPMYBANHIO MA PO3GUMKY NI3HABANILHO0 iHMEpPeCy
00 Oiogizuxu; CMUMYTIO8AHHIO AKMUBHOCMI MA CAMOCMIUHOCMI cmyOenmis nid 4ac nid2comogku mamepiany, 6 pobomi 3
aimepamyporo, camoCmilHii HAyKo8o-00CaIOHIl po6omi.

Knrouogi cnosa: seo-pecypcu, Oioghizuxa, meouunuii 3axiad euwjoi ocsimu, iHGOPMAayitino-KOMYHIKAYitiHI MexHON02il,
306HIWHI pecypcu.

CYXOBUPCKAA Jlwomuna ITasnosna. BEB-PECYPCblI K METOJHKE OFBYYEHHA FBHO®U3UKH B
ME/IHITHHCKHUX 3ABEJEHHUAX BBICHIEI O ObPA30OBAHHA

Cmamus nocesujena 60npOCam, C6A3aHHblE C NPUMEHEHUEM KOMNbIomepusayuy u uHgopmamusayuu 6o écex cepax
orcusnu.  Bvicmpoe  nponuxnogenue 6 obOpazosanue eb-mexmnonocull U  8eb-pecypcoé obecnewugaem nepexoo  om
UHOYCMPUANLHO20 0OWecmea K UHGOPMAyUOHHO-mexHoNo2ueckomy. Pecypevl u ux KauecmeenHvle Xapakmepucmuku 6
SHAYUMENbHOU CIeneny Onpeoeiaiom pe3yabmam oOpazoeanus. Buewnue u enympennue obpazosamenvhbie pecypcbl MO2Yym
yChewHo yHKYuoHupogams 8 OnpedeneHHoll 00pazoeamenbHoll cpede — pecypCHO-OpUeHMUpoBantas 06pazosamenvhas cpeod,
83aumoo0eticmgyent ¢ pecypcamu U NOMeHYuaiom cyovekmos ooyyenus. HMcnonwv3sys, memoouueckue 0CHOBbL MOl cpedbl HAMU
paspaboman geb-pecypc — «Pecypcnviii yenmp no uszuxey u paspabomana memoouxa uUcnonb306aHus 6eO-pecypcog K
00yyenulo OUOQU3UKY 68 MeOUYUHCKUX YupedcOeHusix evicuieco obpazosanus. Obyuenue ¢ uUCnonb3ogamnuem e6eb-pecypca
cmanosumcs cunxpouHwim (online), cnocobcmeyem opmuposanuio u pazeumuio nO3HABAMENIbHO20 UHmepeca K Ouogusuxe;
CMUMYTUPOBAHUIO AKMUBHOCIU U CAMOCIOAMENbHOCIU CIMYOEHMO8 NPU NOO20MOEKe Mamepuand, 6 pabome ¢ 1umepamypot,
CamMocmosmenbHoOl HayYHO-UCCIe008aMENbCKOU padome.

Kniouesvie cnosa: seo-pecypcvl, buogpusuka, meouyunckoe yupesicOeHue 8vlcuieco 00pazoeanus, UHGOpMayuoHHo-
KOMMYHUKAYUOHHbLE MEXHON02UU, BHEWHUE DECYPCYL.

SUKHOVIRSKA Liudmyla Pavlovhna. WEB-RESOURCES TO THE METHODS OF TRAINING BIOPHYSICS IN
MEDICAL INSTITUTIONS OF HIGHER EDUCATION

The article is devoted to the issues connected with the use of computerization and informatization in all spheres of life.
Rapid penetration into the education of web technologies and web resources provides a transition from an industrial to
information and technology society. Resources and their qualitative characteristics largely determine the result of education.
External and internal educational resources can operate successfully in a certain educational environment — a resource-oriented
educational environment that interacts with the resources and potential of subjects of learning. Using the methodological
principles of this environment, we have developed a web resource — «Resource Center for Physicsy and developed a
methodology for using web resources to study biophysics in medical institutions of higher education. Training using a web
resource becomes synchronous (on-line), promotes the formation and development of cognitive interest in biophysics, stimulating
the activity and independence of students in the preparation of material, in working with literature, independent research work.

Key words: web resources, biophysics, medical institution of higher education, information and communication
technologies, external resources.

TKAYEHKO Anna Banepiiena, MUH/IPYJI bopuc Izopoeuu. CYYACHI TI'A/I’ZKETH TA C/1Y2KbA GOOGLE
CLASSROOM AK 3ACIE ®OPMYBAHHS MOTHBAIIII BHBYEHHS ®I3UKH

B cmammi 30iticheno ananiz OuOaKmuyHUX MOJICIUBOCTEN 2A0NCEMIB Y HABUAILHO-BUXOBHOMY HpOYect 3 (I3UKU, a MaKodic
BUBHAYEHO POIb, Micye ma OUOAKMUYHI GYHKYIT MOOITbHUX 000amKi8 Y HaguanHi yunie pizuxu. Buokpemneno cepsic niompumxu
naguanns Google Classroom, wo noconye 6 cobi moxcnusocmi Google Docs, Google Drive i Gmail, saixuii 3a605Ku 3pyunomy ma
SAKICHOMY NOECOHAHHIO OCHOBHUX THCMPYMEHMI8 NIOMPUMKU HABYATLHO2O Npoyecy Modice Oymu NOSHOI0 MIPOIO 3peanizo8anuii
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HABYALHUMU 3aKAA0AMU 0I5 3aNPOBAOJICEHHs «OUCMAHYIUHOTY ma 3miwanoi ¢hopm oceimu. Busnayeno ma onucano ocnogmi
ouoaxmuuni moxcnugocmi cepsicy Google Classroom ona naguanns yunie @isuxu. Iloxkaszano ponv i micye HaguanbHUX
NpOSPaMHUX MPeHasicepie ma CUMYISAMOPI6, wo IMimyloms mou 4y iHuwul 6U0 HAGUANbHOI OISILHOCMI VYHIG, ) HABUATILHO-
suxosHomy npoyeci 3 gizuxu. Hasedeno npuxnao zacmocysaniis mexnonoeii MooiibHo2o HAGUaHHA HA YPOKAX (Di3uKu, 30Kpema
npeocmasneno Gipmyanvhy aabopamopHy pobomy «Bumiplosanns onopy npogionuxka 3a 00noM02010 amnepmempa i
80OILIMMEMPA», AKY Y4uHi 6UKOHYIOMb, dukopucmogyiouu cepsicu Google Classroom. IIodano nokpokogy iHcCmpyKyilo 6UKOHAHHS
VUHAMU 3A3HAYEHOI 1a60pamopHoi pobomu 3 BUKOPUCAHHAM CMAPMOHie ma 6i0NO0BIOHUX MOOITLHUX 000AMKIS.

Knrouogi cnosa: memoouxa naguanns izuxu, mexnonozisi mobinenozo naguanis, cepeoosuwje GOOGLE CLASSROOM,
sipmyanvha nabopamopua poboma 3 Qizuxu, 2adxicemu y HAGUAHHI.

TKAYEHKO Anna Banepvesna, MBIH/IPYJI bopuc Hzopeeuu. COBPEMEHHBIE TI'A/UKETBI H CH1YKbA
GOOGLE CLASSROOM KAK CPEJ/ICTBO ®OPMHPOBAHHUA MOTHBALIUHU H3YYEHHUA ®U3UHKH

B cmamve nposeden ananuz OUOAKMUYECKUX BOZMONCHOCMEN 2A0XHCEMO8 8 YUeOHO-8OCNUMAMenbHOM npoyecce no
Quzuxe, a makdice onpedenena ponv, Mecmo u OUOAKMuUdecKue QYHKYUU MOOUTLHLIX NPUNONCEHUL 6 O0OYYeHUU YHauwuxcs
@uzuxu. Onpedenen cepsuc nodoepoicku obyuenus Google Classroom, couemarowuii 6 cebe sozmoxcnocmu Google Docs,
Google Drive u Gmail, xomopuiii 6nazo0apsi yOOOHOMY U KAYECMEEHHOMY COYeMAaHUI0 OCHOBHBIX UHCMPYMEHMO8 NOO0EPIUCKU
yuebnoco npoyecca, modicem Obimb 8 NONHOU Mepe peanu308an y4eOHbIMU 3a8e0eHusimu 015l GHeOPeHUsl «OUCTNAHYUOHHOUY U
cemewannoil hopm obpazosanus. Onucamnwl ocHosHble dudakmuyeckue ozmodichocmu cepsuca Google Classroom onsa 06yuenus
yuawuxcs gusuxu. Ilokasana pons u mecmo y4eOHblX NPOPAMMHbIX MPEHANHCEPOS U CUMYTAMOPOS, UMUMUPYIOWUX MOM U
UHOIL 8UO YUeOHOU OessMeNbHOCMU YYaWUxcs, 8 y4ebHo-gocnumamensHom npoyecce no Qusuxe. Ilpuseden npumep npumereHus.
MeXHON02UU MOOUTbHO2O 00YYeHUs HA YPOKAX QU3UKU, 8 YACIHOCMU NPeOCmasiena eupmyanvbhas aabopamopnas paboma
«H3mepenue conpomuenenus npoSOOHUKA C HOMOWDIO AMNEPMEMPA U GONbMMEMPAy, KOMOPYIO YHauwjuecs: GblNOAHAION,
ucnonwvsysi  cepsucvl  Google Classroom. IIpedcmagieno nowazosylo UHCMPYKYUIO 6bINOIHEHUs YUEeHUKAMU VKA3AHHOU
21ab0pamopHotl pabomul ¢ UCNONL30BAHUEM CMAPMPOHOE U COOMEEMCMBYIOUWUX MOOUTLHBIX NPUTONCEHUTL.

Knrouesvie cnosa: memoouxa obyuenus usuxe, mexmonozus mobunvnoco odyuenus, cpeda GOOGLE CLASSROOM,
supnyanvhas iabopamophas paboma no Qusuke, 2addicemul 8 00yHeHUU.

TKACHENKO Anna Valeryivna, MINDROL Boris Igorovich. CURRENT GUIDES AND GOOGLE CLASSROOM
SERVICESAS A FORMATION FOR MOBILIZATION OF PHYSICS STUDY

The article analyzes the didactic possibilities of gadgets in the educational process in physics, as well as determines the
role, place and didactic functions of mobile applications in teaching physics of students. A description of firee Internet
educational software products is presented, including information of the G Suite for Education software, which includes a
number of useful services that works both separately and in a complementary way, complementing each other. An emphasis is
made on the Google Classroom, which combines the opportunities of Google Docs, Google Drive and Gmail, which is
completely free and thanks to the convenient and high-quality combination of the core learning support tools can be fully
implemented by educational institutions for the introduction of «distance» and mixed forms of education. The main teaching
qualities of the Google Classroom service for the teaching of physics students are identified and described. The role and place of
training program simulators and simulators simulating this or that kind of educational activity of students in the educational
process in physics are highlighted. The content of the definition "simulator" is analyzed and its didactic functions are defined.
The didactic content for the implementation of mobile learning technology is proposed, in particular: the address access for
downloading students to the mobile phone application is provided — a library of animated interactive simulators that illustrate all
possible topics of natural sciences in the school (these applications contain a huge amount of simulated experiments and
visualized physical phenomena and processes). An example of the application of mobile learning technology in physics classes,
in particular in laboratory classes, is presented: a virtual laboratory work «Measuring resistance of a conductor by means of an
ammeter and voltmetery is presented, which students carry out by using the services of Google Classroom. A step-by-step
instruction is given for the students to perform the laboratory work with the use of smartphones and related mobile applications.

Key words: methodology for teaching physics, mobile learning technology, the GOOGLE CLASSROOM environment,
virtual laboratory work on physics, educational gadgets.

TKAYYK Awnopin Iéanosuu. HOBI IIIJIXOAH J1O0 BUBYEHHA ITHTAHHA «IIIKDIVINBI 3BUYKH.
AJIKOIOJII3M» TIPH BHKIIA/JAHHI JIMCHHHIUTIHH «BE3IIEKA KHTTEAIA/IBHOCTI TA OXOPOHA ITPAIl B
T'AJTY3I»

Y emammi posensinymi nogi nioxoou npu eusuenni coyianohux nebesnex, wo noe s3ami 3 Makumu WKIONUSUMU 36UUKAMU,
5K pe2yniapHe 8)CUBANHS AIKO20NbHUX HANOI8 (ANKO2ONIZM), CMYOeHMAMU SUWUX HAGUATLHUX 3aK1adi6 Y npoyeci GUKIA0aHHS
be3nexu HCUMmEOIATLHOCE MAa OXOPOHU NPayi 8 2ay3i 3a PAXyHOK Oinbiu egheKmusHo20 KOMROHYSAHH Ma nooayi 6i0N0GI0H020
JIeKyitino20 Mamepiany 3a 00NOMO20I0 CUCEMU MYTbIMUMEOIUHUX Npe3eHMAayiil.

Knrwwuoei cnosa: coyianvhi nebesnexu, wKionuei 36UyKuU, aiKO20miM.

TKAYYK Anopein Heanosuu. HOBBIE I10/1X0/bl K H3YYEHHIO BOIIPOCA «BPE/IHBIE IIPUBBIYKH.
AJIKOI'OJIN3My» IIPH IIPEINIOJABAHHH JIHCHUILUTHHbBI «BE3OINNACHOCTh KU3SHE/EATE/IPHOCTH H
OXPAHA TPY/IA B OTPACIIHY»

B cmamve paccmompenvl Hogble n0OX00bl NpU U3VUEHUU COYUATLHBIX ONACHOCMEN, CEAZAHHBIX C MAKUMU BDEOHbIMU
NPUBLIUKAMU, KAK PeYIAPHOe YNOmpebaenue aaKo20IbHblX HANUMKOS (AIKO2OAU3M), CHIYOEHMAMU 8bICUIUX YHeDOHbIX 3a6e0eHUll
6 npoyecce npenodaganus 0e30NACHOCIU AHCUSHEOeSIMETbHOCMU U OXPAHbl Mpyoa 8 ompaciu 3a cuem 6Gonee dPhekmusnoco
KOMNOHOBKU U HOOAYU COOMBEMCMBYIOUe20 NeKYUOHHO20 MAMEPUANA C NOMOULIO CUCIEMbL MYTbMUMEOUUHBIX NPe3eHMAYUL.

Knroueswie cnosa: coyuanvhvle onacnocmu, 8peonsie npugbluKU, aiko20NU3M.

TKACHUK Andrij Ivanovych. NEW APPROACHES TO THE STUDY OF THE QUESTIONNAIRE OF «HARMFUL
COSTS. ALCOHOLISM» AT THE TEACHING OF THE DISCIPLINE «SAFETY OF LIFE AND LABOR PROTECTION
IN INDUSTRY»

In the article new approaches are considered in the study of social dangers (associated with such harmful habits as regular
consumption of alcoholic beverages (alcoholism) by students of higher educational institutions in the process of teaching safety
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of life and labor protection in the industry through more efficient arrangement and filing of the corresponding lecture material
through a system of multimedia presentations. The contemporary ideas about mechanisms, causes and consequences of
formation of alcoholic dependence are considered.

It is shown that at a dose of 80-90 g of pure ethanol and above the body undergoes a real «ethyl strokey». Interacting with
neurons in the brain, ethanol molecules create the most unexpected impact on a particular person - someone gets fears, someone
becomes hypersexual, obsessive, someone becomes very talkative. In different people, the temperament, the initial emotional
settings of the brain under the influence of alcohol are clearly manifested. Aggressive in temperament, the person becomes more
aggressive, emotionally steroid becomes more nervous. Some people are beginning to weep and sorry for their lives and then fall
asleep. According to statistics, 15% of people are indifferent to alcohol by nature - they do not receive direct satisfaction from its
action. Even if they drink, they do not feel characteristic of most of the essential sense of mental equilibrium and emotional uplift.
Even for 15% of people each drinking a portion of alcohol gives a direct sense of pleasure. They get bright, positive emotions
from drinking. Each of his next encounter with alcohol is an attempt to repeat the pleasant feelings, which leads to a
psychological dependence on alcohol. When alcohol causes an attack on joy, motor excitation, then in this period, an adaptation
of the body occurs in humans, and systems that are not satisfied with alcohol are suppressed for some time. This effect lasts 2-3
days, even with the average consumption of alcohol. After becoming addicted to alcohol, a person experiences a constant
shortage of strong positive emotions. New portions of alcohol bring a temporary improvement, and the complete refusal of
drinking is fraught with severe psychological consequences (psychoses). Therefore, people who are genetically predisposed to
drug abuse (15-25% of the population) naturally fall into the group of alcoholic risk because they lack the «natural pleasurey
associated with the poor work of the dopamine system — due to the lack of work of the centers satisfaction in the brain from the
very beginning of their birth do not get the desired level of joy and pleasure, and, in appropriate circumstances, they want to fill
the lack of positive emotions with the help of psychoactive compounds.

Key words: social dangers, bad habits, alcoholism

TKAYYK T'anuna Bonooumupisna. OPTAHISAIIIHHO-IIEJATOT'TYHI YMOBH TA ETAITH BITPOBA/KEHHA
SMIIITAHOT O HABYAHHA Y 3AK/TAJTAX BHIIIOf OCBITH

Asmopom npoananizoeano OCHO8HI Opeani3ayilino-nedazo2iuti yMosU 6NPOBAONCEHHS 3MIUAHO2O HABUAHHS Y 3AKIA0AX
suwoi’ oceimu. Busnaueno, wo opeanizayivini ymMosu € CMIUKUMU YAPAGLIHCOKUMU, MAMEPIATbHO-MEXHIYHUMY, KAOpPO8UMU
BUMO2aMU Ol YCHIWHOI Opeanizayii 3Miuano2o0 HagUaHHs ma QYHKYIOHY8aHHs 0c8imnbo2o cepedoguuya. Iledacoziuni ymosu
MOJICHA PO327SA0AMU AK CYKYNHICMb OpP2aHi3ayitinux Gopm, memoois, 3acobig¢ HAGYAHHA MA THWUX CKIA008UX Nedd202iuHO20
npoyecy. Kpim nedacoeiunux ymos, 0oyineho 8paxogysamu ncuxono2iyni YUHHUKY, K 3a0e3neyyioms 20mogHiCmb nedazociuHux
npayienukie 00 opeanizayii 3MiUAH020 HABYAHNA MA 20MOGHICMb CHYOeHmMi8 00 HA8UAHMs 3a HOBOI0 Memodukoio. Ha ocnogi
Op2aHI3aYIiHO-NEOA202IYHUX YMOB BUZHAYEHO, WO BNPOBAOICEHH 3MIUAHO2O HAGYANHS NOMPIOHO 30ILICHIOBAMU 3 MAKUMU
emanamu: BU3HAYEHHs 3a2anbHOi cmpameeii opaanizayii 3MIUAHO020 HABYAILHO20 HpOYecy, aHali3 MAamepianbHO-MeXHIUHOT
6a3u, nodyoosa 0CeiNMHLOLO cepedosuUd, NPOEKMYBANHS 3MICHTY OCGIMU 3 OPIEHMAYICI0 HA KOMNEMEHMHICHY MoOelb paxisys,
MOHIMOpUHe egheKmugHoCni 6NPo8aOICEHHsI KOMNOHEHNIG 3MIUAHO20 HABUAHHSL.

Knrouogi cnoea: smiwane naguanms, opeanizayitino-ne0acoeiuHi yMo8u, OHAAUH-HAGUAHHS, OUCAHYINHE HA8UAHMS,
ocsimue cepedosuiye.

TKAYYK Tanuna Bnaoumupoena. OPIAHU3AILIHOHHO-IIEJATOTHYECKHE YCIOBHA H JTAIIbI
BHEJIPEHHUA CMEIIIAHHOI' O OFYYEHHA B YYPEK/IEHHAX BBICIIIEI' O OFPA30OBAHUA

Asmopom npoananuzupoeansvi 0OCHOBHbIE OP2AHUIAYUOHHO-NEOA202UYeCKUe YCI0BUL HEOPEHUS CMEUARHO20 00YUeHUs 8
yupexcoenusx — evicuieco  obpasoganus.  Onpedenieno, 4mMoO — OPeAHU3AYUOHHbIE — VCIIOBUS  AGIAIOMCA  YCMOUYUBLIMU
YNPABIEHUeCKUMY, MAMePUATbHO-MEXHUYECKUMY, KAOPOBbIMU MPebOBANUAMU Ol YCHEWHOU OpP2aHU3AYUU  CMEUWAHHO20
00yuenusi u QYHKYUOHUPOSaHusi 06pazosamenvholi cpedvl. B kauecmse nedacocuueckux ycioguili MOJCHO PaccMampuéamy
opeanusayuonHvle PopMbl, cooepicanue 00pazoeanus, Memoovl U cpeocmea obyuenus u oOpyeue Ccocmagnaouue
neoazo2uyeckoz2o npoyecca. Taxoice yenecoodpasno yuumuleams Qaxmopul, Komopuvle 00ecneuusaom 20mosHOCHb Nedda20206 K
Op2aHU3aYUY CMEWAHHO20 00YUeHUs U 20MOBHOCMb CMYOEHMO8 K O00yHeHUul0 6 YCIOo8Uusx Hoeou memoouku. Ha ocnoge
0P2aHU3AYUOHHO-NEDA202UHECKUX YCI08ULL ONPEOENeHO, YUMo 6HeOpeHUe CMEUAHHO20 00YYeHUs Yeneco0OPa3Ho OCyuecmensimo
no cnedylowum 2manam: onpeoeienue ooOwel cmpameuy OpAHUIAYUU CMEUAHHO20 Y4ebHo20 npoyecca, pazgumie
MamepuanbHO-mexHuieckoli 0asvl, NocmpoeHue 0Opa3068amenvHoll cpedbl, NPOEKMUPOBanUe COOepIHCAHUs 00PA308aHUs C
opuenmayuel. Ha KOMNEMEHMHOCHMHYIO MOOeb CHeYUanucma, HNOCMOAHHbIL MOHUMOPUHE U KOHMPONb 3a  Y4eOHOU
0esimenbHOCIbIO.

Knroueswie cnosa: cmewannoe obyuenue, opeanu3ayuoOHHo-nedazo2uiecKie yCiosus, OHaauH-o6yuenue, OUCmaHyuoHHoe
obyuenue, odpazogamenvhas cpeoq.

TKACHUK Halyna Volodymyrivna. ORGANIZATIONAL AND PEDAGOGICAL CONDITIONS AND STAGES OF
IMPLEMENTATION OF BLENDED LEARNING IN INSTITUTION OF HIGHER EDUCATION

The author analyzes the main organizational and pedagogical conditions for the introduction of blended learning in
institutions of higher education. It was determined that organizational conditions are stable management, material and technical,
staffing requirements for the successful organization of blended learning and the functioning of the educational environment. As
pedagogical conditions one can consider organizational forms, content of education, methods and tools of teaching and other
components of the pedagogical process. The psychological factors that ensure the readiness of the teaching staff to organize
mixed learning and the readiness of the students to learn according to the new methodology were taken into account. On the
basis of organizational and pedagogical conditions it was determined that the introduction of blended learning should be carried
out at the following stages: definition of the general strategy of the organization of a blended educational process, development
of the material and technical base, construction of the educational environment, designing the content of education with a focus
on the competent model of a specialist, continuous monitoring and control for educational activities.

The first stage defines the management structure and regulatory documents, provides methodological support and skills
development for teachers. At the second stage, the analysis of hardware and software, access to resources is provided through a
local and global network, WiFi. In the third stage, the system of training management is implemented, online services and cloud
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computing are integrated. The fourth stage is the analysis of the competent model of a specialist and the design of the content of
learning. At the fifth stage, an educational process is conducted, during which the monitoring of the state of implementation of
blended learning and the improvement of the components of the methodical system is carried out.

Each of identified stages of the implementation of blended learning is complete and coherent. However, the last stage is
ongoing and contributes to the improvement of the methodological system of blended learning.

Key words: blended learning, organizational and pedagogical conditions, online learning, distance learning, educational
environment.

TPH®OHOBA Onena Muxaiinisna. HABYAHHA ®ISHKO-TEXHOJIOTTYHHX JUCHHIIIIH MAHBYTHIX
DAXIBI[IB KOMITU'IOTEPHHUX TEXHOJIOTTH

Y emammi posenadacmocs npobiema yOockoHanents MemoOuKu HAGYAHHS (PI3UKO-MEXHONOSTUHUX OUCYUNLIH Y npoyeci
niocomosku manoymuix indcenepis-neoazoeie 3i cneyianvnocmi 015.10 «Ilpogheciiina ocsima. Komn’'tomepui mexnonociiy y
ceimui gumoe mexnonociuno-inghopmayitinoi pesontoyii. Ilpoananizosano cneyugiky niocomosxku 3azHaueHux @axisyie ma
6CMANOBNEHO, WO €OUHO2O CUCIMEMHO20 NIOX00y 00 OKpeciieHHs NpobieM YOOCKOHALIeHHS MemoOuKU HA8YaHHsA @i3uKo-
MEXHON02IYHUX OUCYUNTIH Y Npoyeci nid2omoeKu Maubymuix iHoicenepis-nedazoeie 3i cneyianvnocmi 015.10 «Ilpogheciiina
ocsima. Komn’tomepni mexnonociiy 6 acnekmi @uKopucmamums ITHHOBAYIUHUX MEXHONOIU 3podneHo He Oyno. Y cmammi
3anpPONOHOBAHO WIAXU OCYUACHEHHA HABYANLHO20 eKCNEPUMERMY Ni0 Yac HAGYAHHSA (I3UKO-MEXHONOIUHUX OUCYUNIIH Y npoyeci
niocomosku manbymuix indcenepig-neoacocie 3i cneyianorocmi 015.10 «llpogecitina oceéima. Komn’tomepui mexnonoeiiy.
Ob61pynmosano 8nposaoICeHHs eremMenmise 0cHog pOO6OMOMexXHIKU 00 3MICMY Kypcié (i3uKo-mexHonoiuHux OUCYUuniH.

Knrouogi cnosa: memoouxa nasuanns, ¢hizuxo-mexnonoziymni Oucyuniinu, pobomomexuika, npogecitina ocsima,
KOMN 1OmepHi MexHoN02ii, ni02omosKa iniiceHepis-neoazozie.

TPUD®OHOBA Enena Muxaiinoena. OBYYEHUE ®OUSUKO-TEXHO/IOTHYECKUM JUHCHHUITVIHHAM
BYAYIIUX CIEI[HAJTHCTOB KOMIIbIOTEPHBIX TEXHOJIOT HH

B cmamve paccmampusaemcs npobiema cogepuieHcmeo8anusi MEmoouKu 00y4eHus: (Pu3uUKo-mexHon0eU4ecKux OUCYUuniuH
6 npoyecce Noo02OMosKuU OYOywux umndicenepog-nedazo2coe no cneyuarvhocmu 015.10 «IIpogeccuonanvhoe obpaszosanue.
Komnviomepuvie mexnonozuuy 6 ceeme mpebosanuii mexHoa0eU4ecKu-ungopmayuonnol pesomoyuu. Ilpoananusuposana
cneyughuka no02omosKY YKA3anHblX CReYUanUCmos u YCMaHoBIeHO, YNo eOUH020 CUCMEMHO20 ROOX00d K paspabonike npoodiem
COBEPUICHCMBOBAHUSL MEMOOUKU 00YUeHUsl PU3UKO-MEXHON0SUYECKUX OUCYUNTUN 8 NPOYecce NOO2OMOBKU OYOYUUX UHIICEHEPOs-
neoazoeos no cneyuanvocmu 015.10 «lIpogheccuonanvnoe obpaszosanue. Komnviomepnvie mexnonocuu» 6 acnexkme
UCNONL306AHUA UHHOBAYUOHHBIX MEXHON02Ull cOenano He Oblio. B cmamve npednodicenvi nymu ocoepemenusanus yuedHozo
IKCHepUMenma 80 8pemsi 00yueHus Pu3UKO-MexHOI0SUHeCKUM OUCYUNIUHAM 8 Npoyecce NOO20MOBKU OYOVUUX UHIICEHEPO8-
neoazoeos no cneyuanvhocmu 015.10 «Ilpogeccuonanvnoe obpaszosanue. Komnviomepnvie mexnonocuuy». Ob6ocnosanno
6HeOpeHUe INeMEHIMO8 OCHO8 POOOMOMEXHUKU 8 COOEPIHCAHUE KYPCOB8 PUSUKO-MEXHOIO0SUHECKUX OUCYUNTUH.

Knrouesvie cnosa: memoouxa obyuyenus, gusuxo-mexnonocudeckue OUCYUNIUNBL, POOOMOMEXHUKA, NPOGecCUOHanbHOe
obpaszosanue, KOMRbIOMEPHbLE MEXHON02UU, NOO20MOBKA UHIICEHEPOB-NENA20208.

TRYFONOVA Olena Mykhaylivna. TRAINING OF PHYSICS AND TECHNOLOGY DISCIPLINES OF FUTURE
SPECIALISTS OF COMPUTER TECHNOLOGIES

The article deals with the problem of improving the methodology of teaching physical and technological disciplines in the
process of preparing future engineers-teachers in the specialty 015.10 «Professional education. Computer technologies» in light
of the requirements of the technological and information revolution. The specifics of the training of these specialists were
analyzed and the unified system approach to the definition of problems of improving the methodology of teaching physical and
technological disciplines in the process of preparation of future engineers-teachers in the specialty 015.10 «Professional
education. Computer technologiesy in the aspect of the use of innovative technologies was not made. The article suggests ways of
updating the educational experiment during the study of physical and technological disciplines in the process of preparing future
engineer-teachers in the specialty 015.10 «Professional education. Computer Technology». The introduction of the elements of
the robotics basis to the content of courses in physical and technological disciplines is substantiated.

It has been established that in addition to material and technical support, the modern school should have a competent
specialist who, at a high scientific and methodological level, would provide an educational process with all available means of
study, where computer technologies take the lead.

We have prepared a methodology for preparing future specialists in the specialty 015.10 «Professional education.
Computer technologies» based on modern experimental kits and platforms. Prospects for further research are related to the
development of specific methodological recommendations for the use of this equipment in the educational process of training
future engineers-teachers in the specialty 015.10 «Professional education. Computer Technology».

Key words: methodology of training, physical and technological disciplines, robotics, vocational education, computer
technologies, training of engineers-teachers.

DE/IOPEHKO Bnaounena Ilempiena. MUK/ THCIITHIT/ITHAPHI 3B°AI3KH 3 ®I3UKOIO I1PH BUBYEHHI TEMH
«OCHOBH FIOMEXAHIKH, BIOAKYCTHKH, FIOPEOJIOI'TI TA TEMOIUHAMIKH» B MEJJUYHHX KOJTEKAX

Cmamms npucesiuena 00CIiONCEHHIO MINCOUCYUNTIHAPHUX 36 A3KI8 3 (DI3UKOI0 NPU CAMOCMITHOMY UEHEHHI CTYOeHmMamu
Oesikux 0608 ’A3K08UX NUMAHbL HABYANLHOI npoepamu 3 oucyunainu « Ochosu Giodizuku ma mMeOudHoi anapamypuy 8 MeoudHoMmy
Koneddci 8 ymosax peanizayii Hosoi konyenyii oceimu 6 Vkpaini. Po36’si3anns okpecienoco numans nepedbaiacmocs uwisixom
6NPOBAOVIICEHHS HABUATLHO20 NOCIOHUKA «3owum 0ns camocmitinoi pobomuy 3 ocHo8 6iogizuku ma meouuHoi anapamypu ois
cmyoenmig I-1I kypcig 6iodinenns «Jlikyeanvna cnpasa» Kpugopizerkozo meduunozo xonedacy. Ha ocnosi ananizy, yzacanvhenns
i cucmemamuzayii HAYKOBUX 0dCepen GUCBIMAEHO NCUXON020-Nedda202iuHi ma MemoOON02IuHl ACneKmU BUKOPUCTHAHHSL
MIHCOUCYUNTTHAPHUX 36 SI3KI6 (Di3uKu 3 OUCYUNTITHAMU NPUPOOHUYO-HAYKOBO2O NPOPIN0 6 MeduuHux Konedxcax. 3pooneni 6
cmammi BUCHOBKU MOJICYMb OYMU GUKOPUCMAHI N0 YAC Y3A2ANbHEHHS MEeOPemuyHUX 3acad ma CMEOPEHHs MemOOUYHO20
3abe3neuenns camocmiinoi pobomu cmyoenmie 3 memu «Ocnosu biomexanixu, 6ioakycmuxu, 6iopeonozii ma 2emoOuHamiKu»
npu gueuenHi 6ioQizuKu 8 MeOUUHUX KOLEOHCAX.
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Knrouogi cnosa: npoginvne nasuanns, npupooHuto-naykose MUCienHs, 3micm Qizuunoi oceimu, KOMNemeHmHoCmi.

DEJ/IOPEHKO Bnaounena Ilemposna. MEK/IHCIIUIT/INHAPHBIE CBA3U C OH3HKOH ITPH H3YYEHHH
TEMbI «OCHOBbI BHOMEXAHUKH, BIOAKYCTHKH, BHOPEOJIOTHH H TI'EMO/JHHAMHUKH» B
ME/THIIHHCKHX KOJUIE/[ZKAX

Cmambsa noceswena Uuccie008aHuio MelCOUCYUNTUHAPHBIX C6A3ell ¢ (DU3UKOU NpU  CAMOCMOAMENbHOM U3VYEeHUU
CMyOeHmamu HeKOmopvIX 00a3AMeNbHbIX B0NPOCO8 yueOHOU npoepammbl no oucyuniune « Ochogvl OUOGU3UKY U MEOUYUHCKOU
annapamypely 8 MeOUYUHCKOM KOLNeOdICe 8 YCI0BUAX Peanu3ayuil Hogoll Konyenyuu oopasoeanus 6 Yxpaune. Pewenue oannoeo
eonpoca npeononazaemcsi nymem GHeopeHusi yyebnoeo nocobus «Tempaode 0ns camocmosmenvHou pabomvly No OCHOBAM
buoghusuku u meduyunckol annapamypvl 0asi cmyoenmog I-II xkypcos omoenenus «Jlewebnoe Odeno» Kpusopooicckoeo
Meduyunckoeo koaneddica. Ha ocnoge ananusa, 06o0wenus u cucmeMamu3ayuy HAyYHblX UCHOYHUKOS OCGEUjeHbl NCUXON020-
nedazozuyeckue u MemooonoUiecKue ACHeKmbl UCNONb30BAHUS MENCOUCYUNTUHAPHBIX C6A3ell QU3UKU ¢ OUCYUNTUHAMU
ecmecmeeHHo-HayyHo20 npoduisa 6 meduyurckux xorreodscax. Coenannvie 8 cmamve 8bl800bL MO2YN OblMb UCHONL306AHbL 6
X00e 0600wenUs MeopemuiecKux OCHO8 U CO30aHUsL MeMOOU1ecKo20 obecneyenuss CamocmoamenbHol pabomsl cmyoennmos no
meme «OcHogbl OuOMexanuKu, OUOAKYCmMuKY, Ouopeorocuy U 2eMOOUHAMUKUY NpU U3YYeHuu OUuoQu3uKu 6 MeOUYUHCKUX
KOJE0NHCAX.

Knrouesvie cnosa: npoghunvnoe obyuenue, ecmecmeeHHOHAYUHOE MblULIEHUE, COOEPAUCAHUE PUUYECKO20 00pA3068aHusl,
KOMNEMEeHmMHOCIU.

FEDORENKO Viadylena Petrivna. INTERDISCIPLINARY CONNECTIONS WITH A PHYSICS AT THE STUDY OF
THE THEME «BASES OF BIOMECHANICS, BIOACUSTICS, BIOREOLOGY AND HEMODYNAMICS» IN MEDICAL
COLLEGES

The article is devoted to the study of interdisciplinary connections with physics with the independent study of students of
some mandatory issues of the curriculum on discipline «Fundamentals of biophysics and medical equipmenty in the medical
college in conditions of implementation of the new concept of education in Ukraine. The achievements of physical science are
inextricably linked with the achievements of other fundamental sciences on nature and scientific and technological progress. On
the knowledge of modern physics, almost all disciplines of the natural sciences cycle and the cycle of vocational training are
grounded. Since the laws of the existence of living matter are based on physical phenomena, chemical laws, etc., it is impossible
to master medical sciences, to develop the clinical thinking of medical students without basic knowledge of physics. There is a
contradiction between the level of modern requirements for graduates of medical colleges, the concept of profile education and
the real practice of teaching, the increasing requirements for the volume and quality of knowledge in general and special
disciplines and a decrease in the number of hours for their mastering (with the simultaneous increase in the proportion of
students’ self-employment) which cause the aggravation of the problem of combining integrative and substantive approaches to
the study of physics. The solution of the above-mentioned problem is foreseen by introducing a manual «The Workbook for
Independent Work» on the basics of biophysics and medical equipment for students of the I-Il courses of the department
«Therapeutic Affairs» of the Kryvyj Rih Medical College. On the basis of analysis, generalization and systematization of
scientific sources, the psychological and pedagogical and methodological and logical aspects of the use of interdisciplinary
connections of physics with disciplines of the natural sciences in medical colleges are highlighted. The prospect of further
scientific research is the development of methodological support for integrated-disciplinary studying of physics and disciplines of
the natural-scientific profile in medical colleges during independent work of students, which meets the modern requirements of
professional training of future specialists, takes into account individual characteristics of students and is aimed at their self-
education and self-development. The conclusions drawn in the article can be used during the generalization of theoretical
principles and the creation of methodological support for independent work of students on the topic «Fundamentals of
biomechanics, bioacoustics, bioreology and hemodynamicsy in the study of biophysics in medical colleges.

Key words: profile education, natural science thinking, content of physical education, competence.

®ECEHKO Tanna Anamoniiena. METOJUYHHH KOBOPKIHI K IHHOBAIIIHHA ®OPMA IIITOTOBKH
MAHBYTHIX YYHUTEJIIB MATEMATHKH J10 IIIJIBHINEHHSA ®IHAHCOBOI T'PAMOTHOCTI YYHIB HOBOI
YKPAIHCBKOI LLIKO/TH

Y ecmammi obrpynmosano axmyanvricmo npobnemu nidcomoeku monodi 0o @inancogoi disnibnocmi. Jlogedeno, ujo
8AJNCTUBY POTb Y NIOBUWEHHI (DIHANCOBOI 2PAMOMHOCMI WIKOIAPIE BI0BEOCHO GYUMENAM MAMEeMAMUKY, SKI MONCYMb
peanizosyeamu ye 3a60aHHA Y MeXHCAX HABYAHHA VUHIE WIKIIbHO2O KypCy Mamemamuku. Busnaueno npobnemu, noe’szami 3
ni020mosKoI0  MAUOYmHIX yuumeni¢ Mamemamuku 00 QiHAHCO8020 GUX0BAHHA WKOAAPIG. Pozenanymo  moociusicme
3aCMOCy8anHs MemoOUdHO20 KOBOPKIH2Y AK IHHOBaYilnoi gopmu opeanizayii 000amKogoi oceimu cmyoeHmie 3 Numaub
30itichenns ¢hinancosoi disnvruocmi. Po3xpumo ocobnugocmi 6uKopucmanHs 0C8IMHbO20 NPOCMOPY 3aK1adi6 uujoi oceimu y
66edenni yiei innosayitinoi gopmu naguanms cmyodenmis. 3anpononosano 30iticHiogamu makuil gopmam 000AMKOB020
HaguanHs y medcax cneykypcie 3a eubopom BH3 (Dinancosa mamemamuxa) ma 6inenoco eubopy cmyoenmie (Ochogu
@inancoeoi epamomnocmi). Hagedeno Kniowosi npuHyunu i CMpyKmypy MemooOuuHo20 KOGOPKIHZY, Kompa nepeobauac:
inghopmayitine 3amypenns; npezenmayilo npogeciiinoco 00cgidy;, pobomy 6 HAGUANbHUX SPYNAX I3 3ACMOCYBAHHS
3anpononoganoi memoouxku ma it aoanmayii 00 npo@eciiinoi OiANbHOCMI KOICHO20 VHACHUKA, 002080peHHs MEMOOUKU y
Gopmami «nmiocuy i «minycuy. OOIPYHMOBAHO OOYINbHICMb GKIIOYEHHS 00 VHACHUKIE MEMOOUYHO20 KOBOPKIHZY GUKIA0AYIE
exoHOMIuHUX Kagedp, paxisyie 3 MemoouKy HA8UAHH MAMEMAMUKY, GYUMENI8 WKL Ma CMYOeHMIs.

Knrouogi cnoesa: innosayiiini popmu nasyanms, mManbymui eyumeni MameMamury, QiHaHcoge 8UXOBAHHS, MEMOOUYHUL
KOBODKIHE.

®ECEHKO Anna Anamonvesna. METOJUYECKHH KOBOPKHHI KAK HHHOBAI[HOHHASA ®OPMA
HOATOTOBKH BYAYIUIUX YYHUTEJIEH MATEMATHKH K IOBBIIIEHHIO ®HHAHCOBOH TI'PAMOTHOCTH
YYAIIUXCH HOBOH YKPAHHCKOH ILIKOJIbI

B cmamwe obocnosana axmyanbHocmes npobnemvl NHOO20MOBKU MOA00eNHCU K puHaHCoB80U OessimenvHocmu. JJoKa3ano, 4ymo
6 HACMosuee 8peMs BAXCHYIO POlb 6 NOBLIUEHUU PUHAHCOBOU 2PAMOMHOCIU WKONLHUKOS OMBEOEHO YHUMenam MamemMamuxu,
KOMOpble MO2Ym Deanu306bleamy 3Ny 3a0auy 8 pamKax 06YUeHUsl YHaWuxcs WKoIbHOMY Kypey mamemamuxy. Onpedenenvl
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npobiemvl, C8A3aHHLIE C NOO20MOBKOU OYOywux yuumenel MamemMamuxu K QUHAHCOBOMY BOCNUMAHUIO UIKOTbHUKOS.
Paccmompena  603MOJICHOCHb — NPUMEHEHUS  MEMOOUYEeCK020 KOBOPKUMEAd KAK —UHHOBAYUOHHOU (OpMbl  opeanuzayuu
O00ONOIHUMENbHO20  0DPA308AHUS  CMYOEHMO8 N0  GONPOCAM  OCYWjecmenenus QuHancosoll dessmenvhocmu. Packpeimbl
0CODEHHOCMU  UCNONB306AHUSL  OOPA308AMENLHO20  NPOCHPAHCIBA  GLICUIUX  YUEOHbIX 3A8e0eHUll 60 68edeHUU MOl
UHHOBAYUOHHOU hopmbl 0Oyuenus cmyoenmog. IIpugedenvl KuloYegble NPUHYUNLL U CHIPYKMYPA MEMoOu4eckoeo KO8OpKUned,
KOmopas npedycMampusaem: uHGOPMAYUOHHOe NOSPYIiCEHUe; NPE3CHMAYUI0 NPOPECCUOHATLHO20 ONbIMa; pabomy 6 YYeOHbIX
2PYRNAX NO NPUMEHEHUI0 NPeONONCEHHOU MemoOuKu U ee aoanmayuu K Hpo@eccUuoHanbHol OesmenbHOCMU Kalcoo2o
yuacmuuka, o6cydcoenue Memoouxku 6 opmame «nniocely u «munycvly. Ilpednosiceno ocywecmenamos makou gopmam
O0ONOHUMENbHO20 O0DYYeHUs 8 pPAMKax CHeykypcog no evloopy eyza (Qumnancosas mamemamuxa) u c60600H020 GvlOOpa
cmyoenmos (Ochosvl  punancosoii  epamomnocmu). Obocnosana yenecooOPasHOCMb  BKAIOYEHU 6 HUCIO YYACHHUKOS
MemoouyecKkoeo KOBOPKUH2ad npenooasameinetl IKOHOMUYECKUX Kagheop, cneyuanucmos no memoouke 0Oyyenus Mmamemamuxe,
yuumeneil wiKon u cnyoeHmos.

Knrouesvie cnoea: unnosayuonnvie opmuvl obyuenus, Oyoywue yuumens mamemMamuxu, QuHuancogoe ocnumanue,
MeMoOuUecKuti KOGOPKUHE

FESENKO Anna Anatolivivna. METHODOLOGICAL CO-WORKING AS AN INNOVATIVE FORM OF
PREPARATION OF FUTURE TEACHERS OF MATHEMATICS FOR INCREASE IN FINANCIAL LITERACY OF THE
PUPILS OF THE NEW UKRAINIAN SCHOOL

The article substantiates the urgency of the problem of youth preparation for financial activity. It is proved that nowadays
an important role in raising the financial literacy of pupils is given to teachers of mathematics who can realize this task within
the limits of the school course of mathematics taught to the pupils. The problems connected with the preparation of future
teachers of mathematics for financial education of schoolchildren are determined. The possibility of applying methodological co-
working as an innovative form of organization of additional education of students for the issues of financial activity is
considered. The peculiarities of using the educational space of higher educational establishments in terms of implementing this
innovative form of instruction are revealed. The key principles and structure of methodological co-working are provided, the
latter including: information immersion; presentation of professional experience; work in training groups on the application of
the proposed methodology and its adaptation to the professional activities of each participant; discussion of the method in the
format of «plusy and «minusy. It is proposed to carry out such a format of additional training within special courses at the
choice of universities (Financial Mathematics) and free choice of students (Fundamentals of Financial literacy). The expediency
of involvingthe lecturers of economic departments, specialists in methods of teaching mathematics, school teachers and students
in the methodological co-workingis substantiated.

Key words:innovative forms of training, future teachers of mathematics, financial education, methodological co-working.

YUCTAKOBA JTioomuna Onexcandpiena, KYIPEBHY Ipuna Onexcandpiena. BITPOBAJUKEHHA TEXHOJIOTIT
KITAIITHKOBOI'O LLIUTTA B IIPOLIECI BE3IIEPEPBHOI' O HABYAHHA

B cmammi poskpusacmbcs npobnema 6nposaoddicenns 0e3nepepeHoz0 HAGUAHHA 3 MEXHONO02I] KIanmuKogoeo Wumms
(neusopk, Keinmumz) O N100el PI3HUX 8ikosux kame2opi. Hazonowyemocs na neobxionocmi excnepumenmanbhoi nepesipkil
VHIBEPCANbHOT HABUANLHOL npoepamu 3 0anoi MexHono2l ma cneyianbHoi Ni020MoBKYU MAOYMHIX 84UMenie mpyoo6o20 HABYaAHHs
07151 BNPOBAONCEHHS YIEL NPocpamu 6 OCEIMHIL NPOoyec.

Knrouosi cnosa: 6esnepepsna oceima, mexnonozis, kKianmukoge wiumms (Reusopk, Kinmunz), HaguanbHa npoepama.

YUCTAKOBA Jlivomuna Anexcanoposna, KYIPEBUY Hpuna Anexcandposna. BHE/IPEHHE TEXHOJIOIHH
JIOCKYTHOI'O LLIUThA B IIPOLECCE HEIIPEPBIBHOI'O OB YYEHHU A

B cmamve packpeisaemca npobrema eneopenusi HenpepbleHO20 00YYeHUs N0 MeXHOI02UU IOCKYIMHO20 WUMbs (N94B0DK,
Keunmume) ons mooetl pasublx eo3pacmos. Iloduepkusaemcs HeoOX00UMOCMb IKCNEPUMEHMATbHOU NPOBEPKU YHUBEPCANbHOU
V4ebHOU npocpamMmbl NO OAHHOU MEXHONO2UU U CReYUarbHOU NOO2OMOBKU OYOYwux yuumenelu mpyo0o8oco o0yueHusi Ol
6HEOPEHUsL IMOLL NPOSPAMMbL 8 0OPA306aMeNbHbLI NPOYECC.

Knrouesvie cnosa: nenpepvisnoe obpazosanue, mexHono2us, JAOCKYMHOe Wumve (NIU60PK, Keuamuue), yueonas
npozpamma.

CHYSTIAKOVA Liudmyla Olexandrivna, KUDREVYCH Iryna Olexandrivna. IMPLEMENTATION OF THE
TECHNOLOGY OF PIECED WORK IN THE PROCESS OF CONTINUOUS EDUCATION

The article reveals the problem of the introduction of continuous learning in the technology of pieced work (patchwork,
quilting) for people of different ages and different levels of training in formal and informal educational conditions.

The given characteristic of pieced work is defined its potential in development of creative abilities of the person and special
skills. The article contains a brief historical description of the development of The article contains a brief historical description
of the development of pieced work in the world, mentions the main places that popularize this kind of creativity in Ukraine,
promote the active quilter movement. It is emphasized that this kind of decorative-applied art in our country is developing
rapidly, and a large number of masters and amateurs are involved in its study.

The school curriculum was analyzed, which teaches pupils the technology of pieced work, and it is found that the
development of an integrated educational program that covers the different age categories of people with different creative
abilities and level of training remains inadequate. It is emphasized on the necessity of an experimental verification of the
universal curriculum on this technology and the special training of future teachers of labor education for the implementation of
this program in the educational process.

Key words: continuous education, technology, pieced work (patchwork, quilting), curriculum.

YYBAP Bacuns Bacunvosuu. ITIJITOTOBKA CTAPILIOK/IACHHKIB /10 TPYIOBOI JIAThHOCTI B YMOBAX
IHHOBAIIIHHOT O BHPOFHHIITBA B ITIPOLIECI ITPO®PLTFHOI' O HABYAHHA TEXHOJIOT'TH

Cmamms npucesiuena nowyKky uiisxie yYOOCKOHANeH s NPaKmuynoi ni02omoeKu Y4Hie Cmapuiux Kiacie 3a2anbHo0CEimmix
HABYANLHUX 3aK1A0I8 00 MPY00BOT OIANLHOCMI 8 YMOBAX IHHOBAYIUHO20 SUPOOHUYMEA 68 Npoyeci NPOPINbHO2O0 MEXHON02IYHO20
Hagyanms. Y 0ocniodcenni UKOPUCTNAHO Memoou, sIKi OONOBHIOIOMb O00UH OO0HO20: GUEHEHHs, AHANI3 | CUCmeMamu3ayis
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HABYANLHOI, MEMOOUYHOI, NCUXON020-Ne0azociuHoi ma coyionoeiunoi aimepamypu, cucmemHuuil i npoOReMHO-NOULYKOBUTL
Memoou Ol BUABNEHHS WWIAXIE YOOCKOHANEHHS NPAKMU4HOI Nni020moeKU CMAPUIOKIACHUKIE 3A2AIbHOOCEIMHIX HABYATLHUX
3aK1a0i6 00 Mmpyo0oeoi iAnbHOCMI 8 YMOBAX IHHOBAYIIHO2O BUPOOHUYMEA.

Asmopom eudineno i npoananizoeano OeKinbka nioxooie 00 YOOCKOHANEHHs NPAKMUYHOI Ni020MOBKU CIMAPULOKIACHUKIG
00 mpy0o8oi JisIbHOCMI 8 YMO8AX [HHOBAYINIHO20 BUPOOHUYMEA 3d OONOMO2OI0 MPYO0BO20 CMANICYBAHHS, 3ANPONOHO-8AHO
wAxu 1020 peanizayii, cChoOpMynbo8anHo BUCHOBKU, A MAKOIC HANPAMKU NOOANLULUX HAYKOBUX OOCIIONCEHb NPOOeMU.

Knrouogi cnosa: npoginvne naguanmns mexwonocii, nio2omoeka, mpan3uyii, cmapuoKiaCHUKY, mpyoosa OisibHiCmb,
iHHOBayiliHe BUPOOHUYMEBO.

YYBAPh Bacunuii Bacunvesuu. ITOJTOTOBKA CTAPLHIEKTACCHHKOB K TPYJOBOH JEATEJILHOCTH B
YCIIOBHAX HHHOBAIIHOHHOI'O IIPOU3BO/JICTBA B IIPOLECCE IIPO®HIIBHOI'O OBYYEHHA
TEXHOJIOTHH

Cmamus nocesawena noucky nymeii yco8epulencmeosanus NpaKmuieckoll no020mosKU CIMapuekiacCHuKo8 K mpyoosou
0esimenbHOCIU 8 YCI08UAX UHHOBAYUOHHO2O NPOU3BOOCHIBA C NOMOWBIO MPYO08bIX CHANCUPOBOK 6 npoyecce NpoPuibHO20
00yuenus mexrHonio2ull npouseoocmea. B uccredosanuu ucnonvszoeanvl 63auMHO OONOIHAIOWUE MEMOObL: U3YYeHUe, aHaTu3 U
cuUCmeMamu-3ayus  y4eOHoll, MemoOuyecKol, NCUX0n020-nedazosuieckoll U COYUONOSUYECKOU NUMepamypel, CUCMEMHbIT U
npOONEMHO-NOUCKOBbI MeMOoObl. A6MOpoM 6bloeneHbl U NPOAHANUSUPOSEAHBI HECKONbKO NOOX0008 K YCOBEPUIEHCMEOBANUIO
NPaKmu4eckol noO020MOSKU CMAPUWEKTACCHUKO8 K MpyO006ol OesmenbHOCY Mpyo0osbiM CHANCUPOBKAMU, DACCMOMPEHbl
nYymu ux peanuszayuu,; cHopMyIuposansl 6b1800bl, NPEONONHCEHbL HANPABNIEHU OANbHEUUMUX HAYYHBIX UCCIe008AHUL MPAHZUYUIL.

Knrouesvie cnoga: npoguivnoe o6yuenue mexnonocuil, nOO20MOSKA, MPAH3UYUY, CMAPWEKIACCHUKY, MPY008as
0esimenbHOCb, UHHOBAYUOHHOE NPOU3EOOCMEO.

CHUBAR Vasyl Vasylevich. PREPARATION OF SENIOR PUPILS IS TO LABOUR ACTIVITY IN THE
CONDITIONS OF INNOVATIVE PRODUCTION IN THE PROCESS OF PROFILE STUDIES OF TECHNOLOGIES

The article is devoted search of ways of improvement of preparation of students of higher forms of general educational
establishments to labor activity in the conditions of innovative production in the process of profile technological studies. Study is
undertaken a with the use of theory of transition and is based on positions: a process of transition of senior pupils from studies at
school to the professional studies or employment will be optimal, if realization of profile technological studies will come true
with taking into account of conception of continuous education, that needs professional self-perfection of personality during all
period of labor actively and bringing in of senior pupils in the system of economic relations by the use of labor internship, that
envisage acquisition graduating student practical experience labor activity yet to completion school. For research the mutually
complemented methods are used: study analysis and systematization of educational, methodical, psychological, pedagogical and
sociological literature, system and problem-searching methods for search of ways of improvement of preparation of senior pupils
of general educational establishments to labor activity in the conditions of innovative production.

An author offers labor internship of graduating students to realize with taking into account: features of economic activity of
enterprises and organizations in a region; to the following of profile studies and further professional studies and employment;
variant going near the choice of maintenance of labor internship accordingly with a select profile and individual going near the
choice of methods of labor internship accordingly with a select profile. Distinguished also, analyzed and offers a few going near
the improvement of practical preparation of senior pupils to labor activity in the conditions of innovative production by the use
of labor internship and ways of his realization, set forth conclusions, and also offered directions of further scientific researches.

Key words: profile studies of technologies, preparation, transition, senior pupils, labor activity, and innovative production.

YYBAP Bacunv Bacunvoeuu, IHIIKA /Imumpo Muxonaiiosuu. PO3BUTOK TBOPYHX BﬂIBHOCTEﬂ YYHIB
3ArATBHOOCBITHBOI ILIKOJIA B ITPOIJECI TPYTOBOI'O HABUYAHHA

Cmamms npuceauena nOULYKy wiisxie YOOCKOHANEHHS PO3GUMKY MEOPUUX 30iOHOCMEN YUHIE 3a2albHOOCEIMHbOI WKOTU Y
npoyeci mpyoogo2o HaBYaHHs. Y O0CHIONCEHHI SUKOPUCMAHO MemOoOu, SIKI OONOGHIOIOMb 00UH OOHO20: 6UBYEHMs, AHATI3 i
cucmemamuzayis HAGYANLHOL, MeMOOUYHOI, NCUXON02IuHOl, nedacociynoi ma inocoghcvkoi nimepamypu; cucmemnui i
NpoOIEeMHO-NOWYKOBULL  Memoou 05l 3 SICYBAHHSI  WISIXI6  YOOCKOMANIEHHS — PO36UMKY — MBOpHUX — 30I0HOCmell  Y4HIig
3a2anbHOOCEIMHBOI WKONU 8 NPOYeC MPYOOB020 HAGUAHHA. ABMOPAMU NPOAHANIZ08GHO Ul 3ANPONOHO8AHO WNAXU YOOCKOHANEHHS]
PO36UMKY MBOPUUX 30iOHOCMEll YUHI8 3a2aNbHOOCEIMHLOI WKOIU Yy Npoyeci mpyoo8o20 HAGUAHHA WIAXOM 3ACMOCY8AHHS
IHMEPAKMUBHUX MEXHON02I HAGUAHHS, 30KpeMa: IHMENeKMyanbHuX meopuux mpeHineis, memooie ma nputiomie akxmugizayii
HAGUANbHOI  OiANLHOCMI  YUHI8; CQOPMYIbOBAHO BUCHOBKU, 3ANPONOHOBAHO HANPAMKU NOOGNLUUX HAYKOBUX OO0CTIONCEHD
npobremu.

Kniouosi cnosa: poszsumox, meopuicmv, 30i0HOCMI, IHMEPAKMUBHI ~MEXHONO2I, Mpyoose HABYAHMA,  VUHI
3a2aNbHOO0CBIMHBOI WKOTIU.

YYBAPD Bacunuii Bacunvesuu, IHIIKA /Imumpuit Huxonaeeuu. PA3BBUTUE TBOPYECKHX CITOCOFHOCTEH
VUAIITHXCA OFIIIEOEPA30BATE/ILHOH IIIKOJIBI B ITPOI[ECCE TPYJOBOT' O OFYUYEHUA

Cmamvs  nocesujena noucky nymet YCOBEPUIEHCIMBOBAHUS —PA3GUMUS  MBOPYECKUX —CHOCOOHOCMEN  YUauuxcs
00WeobpazoeamenvHoll WKOIbLL 8 npoyecce mpyooeoco odOyuenus. B uccnedoseanuu ucnonvzosanvt memoowi, Komopwle
odononnsAom opyz opyea. uzydenue, aHAIU3 U CUCIEMaAmu3ayus y4eOHoll, MemoouyecKkol, NCUX0A02U4ecKoll, neoazocuieckol u
@unocopckoil aumepamypel; CUCEMHbIE U NPOOIEMHO-NOUCKOSbLI MemoObl OJisl BblAGNIEHUs Nymell YCO8ePULeHCNBOSAHUs
Passumus MeopUecKux cnocobHocmell yuaujuxcsa ooweobpaszo08amenvbHoll WKObL 6 npoyecce mpyooso2o obyuenus. Asmopamu
NPOAHANU308AHbL U NPEONOJCEHbl  NYMU  YCOBEPULEHCTNBOBAHUA — PA3GUMUA  MEOPUECKUX — CNOCOOHOCMEl  yuauuxcs
00ueobpazoeamenvHoll WIKOIbL 8 npoyecce mMpyooso2o OOYYeHUs HymeM UCNONb308AHUS UHMEPAKMUGHBIX MEXHON02Ul,
copmyauposanvl 66180061 U NPEONONCEHBL HANPABTEHUS OANbHEUUMUX HAYYHBIX UCCTE008aAHULL NPOOLEMbL.

Knrouesvie cnosa: paseumue, meopuecmego, cnocobnocmu, y4eHuKu ooujeodpazoeamenbHoll wKobl, mpyoosas yueoa,
UHMEPAKMUBHbLE MEXHONOSUM.

CHUBAR Vasyl Vasylevich, LIPKA Dmitri Nikolaevich. DEVELOPMENT OF CREATIVE ABILITIES OF PUPILS
OF COMPREHENSIVE SCHOOL IN THE COURSE OF LABOUR TRAINING
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The article is sanctified to the search of ways of improvement of developing creative flairs of students of general school in
the process of labor studies. At research authors found a way out, that efficiency of developing general creative flairs of students
of general school would rise in the process of labor studies, if an educational process will be realized with taking into account of
such positions : students in the process of labor studies seize not only an on-line tutorial, and also to develop creative flairs, an
educational process will have reproductive-creative or creative (subjectively-creative) character and will answer the
requirements of developing studies; developing creative flairs of personality takes place in activity.

In research methods that complement each other are used: study, analysis and systematization of educational, methodical,
psychological, pedagogical and philosophical literature; system and problem-searching methods are for the exposure of ways of
improvement of developing creative flairs of students of general school in the process of labor studies. The ways of improvement
of developing creative flairs of students of general school are analyses authors and offer in the process of labor studies by the
use: interactive technologies of co-operative studies; interactive technologies of collectively-group studies, technologies of
situation design; technologies of working of debatable questions. Offered approach by authors near developing general creative
flairs of students of general school in the process of labor studies will assist an improvement: to developing general creative
flairs that is needed for labor activity in the conditions of innovative production; to the increase of efficiency educational process
by activation of intellection; to the capture and the use of skills and methods of untying of creative tasks. Conclusions are set
forth and directions of further scientific researches of problem offer.

Key words: development, work, capabilities, students of general school, labor studies, interactive technologies.

YVYMAYEHKO /ap’a Bonooumupiena. CTPYKTYPHO-3MICTOBA MO/EJ/Ib IIIIITOTOBKH IIEJIAIOI'IB
HIPO®ECIHHOIO HABYAHHA 3 JOKYMEHTO3HABCTBA B ITEJATOTTYHUX YHIBEPCHTETAX

Y cmammi  obrpynmosana cmpykmypuo-3micmosa modenb  ni020mosKu  hedazo2a Npogecitinoco  HAGUAHHA 3
O0OKyMeHmo3Hascmea 6 neoazoeiunux ynieepcumemax. IIpoamanizogano eanyzegi cmanoapmu 6uwjoi oceimu ma OCHOGHI
NON0JICEHHs 000 PO36UMKY ocgimu 8 Yxpaiui. Busnaueno cknadosi smicmy nio2omoeku nedazoea npogeciiinozo Haguauus 3
O0OKYMEHMO3HABCMBA, OCHOBHI MEMOOOL02IUHI NIOX00U Ma OUOAKMUYHI RPUHYUNU, 8i0N0BIOHO 00 3a80ab, SIKI 8UCYBAIOMbCS 0O
niocomosxu 6axanaepie cneyianonocmi 015.15 «llpogpeciiina oceima ([Joxymenmo3snaecmeo)». Buokpemaeno i 3anpononosano
Gopmu, memoou ma 3acobu nasuanns mandoymuix ¢haxieyis. Ilpeocmasneno pigui, Kpumepii ma 3acobu MOHIMOPUHZSY PIGHSL
nio2omosku nedazozie npogheciiinoco naguanus 3 dokymenmosnascmea. Ha ocnosi euxnadenoco mamepiany 3poOieni 6ucHogku
ma okpecieni nepcneKmug NOOALbUUX OOCTIONHCEHD.

Kniouosi cnosa: cmpyxmypno-3micmosa Mmooenv, nedazoe Mpogheciiinozo HaguamHs, OOKYMEHMO3HABCMBO; QUL
HAGUANLHULL 3aKNA0.

YVYMAYEHKO /lapva Bnaoumuposna. CTPYKTYPHO-COAEPKATE/IBHAA MOJEJIb HOJAI'OTOBKH
HEJJATOI'OB ITPO®ECCHOHA/IBHOI'O OBYYEHHA 110 JOKYMEHTOBE/EHHIO B IIEJIAITOTHYECKHX
YHUBEPCHTETAX

B cmamve obocnosana cmpykmypHO-coOepicamenbias mMooenb no020MoBKU neoazozca Npo@eccuoHanrbHo2o o0yYeHus
OOKYMEHMOBeOeHUIO 8 Neda2ocutecKux yHusepcumemax. IIpoananu3uposansl ompaciesvie Cmanoapmvl bicuieco 00pazo8aHus
U OCHOBHbIE NONOACEHUS NO PA3GUMUI0 00PA306aHUA 68 YKpaune. YKazanvl cOCMagiaowue cooepiucans no020MmosKu neoazod
npogheccuonanbroeo obyyenus no 0okymenmoseoenuto. Onpeodenenvi OCHO8HbIE MEMOOOI02UYECKUe NOOX00bl U OUOAKMUYECKUe
NPUHYUNBL, 6 COOMBEMCMBUL C 3A0aA4dAMU, KOMOopble 6blOBULAIOMCS K Nnodeomogke 6akanaspos cneyuarvhocmu 015.05
«IIpogheccuonanvroe obpazosanue ([loxymenmogedenue)». Boioenenvl u npednodcenvl opmbl, Menoobvl u cpeocmsa 00yyeHusl.
IIpeocmagnenvl yposnu, Kpumepuu u cpeocmea MOHUMOPUH2A YPOBHS NOO20MOBKU Neddaz0208 NPogeccuoHanbHo20 00y4eHst no
O0okymenmosedenuio. Ha ochose usznodicennozo mamepuana coenamvl 6bl600bl U HAMEHUeHbl NEePCNeKmugsbl OaTbHeluux
uccnedo8anuil.

Knrouesvie cnosa: cmpyxmyprno-cooepoicamensvuas Mooenv; nedazoe npogeccuonanbhozo 00yuenus,; 00KyMenmoseoeHue;
svicuee yueOHoe 3a6edeHue.

CHUMACHENKO Daria Volodymyrivna. STRUCTURALLY-CONTENAL TRAINING MODEL OF VOCATIONAL
EDUCATION TEACHERS OF DOCUMENTATION STUDIES IN PEDAGOGICAL UNIVERSITIES

In the article are scientifically grounded and determined components of training model of vocational education teachers of
documentation studies in pedagogical universities. The branch standards of higher education and the main provisions
concerning the development of education in Ukraine are analyzed. The components of the training content of vocational
education teacher in document studies are indicated. The basic methodological approaches and didactic principles are
determined, in accordance with the tasks, which are put towards the preparation of bachelors of specialty 015 Vocational
Education (Documentation Studies). The forms, methods and means of teaching are selected and proposed.

The levels, criteria and means of monitoring of the level of vocational education teachers of documentation studies
preparation are presented. The importance of the role of simulation method in formation of basic knowledge and improving the
quality of the training of future teachers is emphasized It is emphasized that the model of training is the scientific basis for the
formation of qualification characteristics and substantially determines the content and organization of the educational process.

The model gives theoretical idea about the formation of professional competence of future vocational education teachers in
documentation studies, as well as a means of forming their professional competence in a professional-oriented educational
environment of scholastic institutions. It covers all didactic components of the pedagogical system, their relationships and
mutual influence; and it gives possibility to describe the functions, principles, conditions, content, means of formation the
professional competence of future vocational education teachers in documentation studies in a professional-oriented educational
environment of educational institutions.

It is noted that the purpose of the educational-professional program of specialty 015 «Vocational Education
(Documentation Studies)» is the training of a specialist in the educational degree «Bachelor of Vocational Education and
Documentation Studies» with the right of further professional activity in educational institutions of vocational education and in
the system of information, analytical, archival, administrative, personnel departments and services, office management services
for enterprises, organizations, institutions, firms, state and commercial enterprises for the provision of infocommunication
services.
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On the basis of the above stated material, conclusions and prospects for further research are outlined.
Key words: structural-content model; vocational education teacher; documentation studies; institution of higher education.

HININIIKIH Tennadin Onexkcandposuu, 3UKOBA Knaedia Muxkonaiena. AHAJTI3 JIKEPEJI 3/]OBYTTA
IH®OPMAIIII YIHAMH ITPH BHBYEHHI ®I3HKH

Cmamms  npucesiuena OOCHIONCEHHIO OCHOBHUX Odicepen 3000ymmsi  ingpopmayii 00 AKUX 36epMArOMbCs  VuHi
3a2anbHOOCBIMHIX 3aKAA0i6 ma cmyoenmu npogecitinux Konedxicie npu guguenti @izuxu. Memooom ankemnoz2o onumyeanHs
6u3Hayeno npiopumemu obpants Odicepen inopmayii yuHAMU WKL MA CMYOEHMAaMu KOneo0iCi6 npu GUKOHAHHI OOMAUIHIX
3a60anb, Ni020MOBKU pedepamis, 00nosioell, UKOHAHHI NPOEKMHUX 3a680anb. Po32ianymo ocHOSHI munu MOMuUGIe HABYaAHHS,
ocobnusa ysaza 36epmanacs Ha NizHA8aNbHUL IHmepec. 3a3Hauacmvcs, Wo 05l PO38 A3aHHs NPodaeMu akmugizayii nizHaganbHoi
OisLibHOCMI NpU BUGHeHHI Qi3uKy HeoOXIOHO GUHAUUMU 0dicepen IHPOpMayii, AKUM YYHI ma cmyOeHmu Ha0aloms nepesazy ma
POo3poduUmu eghekmusHi Memoou wooo ix BUKOPUCMANHHS 8 HABUATILHOMY NPOYECL.

Knrouogi cnosa: naguanns Qizuxu, naguanvha oisibHicmo, niznagaivHull inmepec, odicepena ingopmayii, Qizuuni asuwya,
cepeons wkona.

HINIIIKHH Tennaouini Anexcanoposuy, 3bIKOBA Knaeousa Huxonaeena. AHAJIH3 HCTOYHHKOB
TOJIYYEHHA HHO®OPMALIHHU YYAILITUMUCA ITPH H3YYEHHUH ®H3HKH

Cmamus nocssujena GUAGIEHUIO OCHOBHBIX UCMOYHUKOE NONYHeHUs UH@OPMAyuu KOMOPLIMU HONL3VIOMCA YHaujuecs
00Weodpazo8amenbHblX WKOL U NPOGecCcUoOHanbHblX Koaneodcel npu usyyenuu @usuku. Memooom anxemuoeo onpoca
onpeoenanu 4acmomy UCHONbI08AHUS YHAWUMUCH DASTUUHBIX UCTOYHUKO8 UHGOPpMAYUL NPU 6bINOTHEHUU OOMAWHUX 3A0aHUL,
no02omosKku peghepamos, O00KIAN08, GLINOIHEHUU NPOEKMHbIX 3a0anuil. Paccmompenvi ocHogHble munbl MOMUBOE VYeHUs,
ocoboe eHumanue obpawanocy Ha nosnasamenvhulll unmepec. Ommeuaemcs, 4mo Os peutenuss npobaemvl aKmueu3ayuu
NO3HABAMENLHOU OeAMeNbHOCIU NPU U3YHeHUU DUSUKU HeoOXOOUMO BblAGUMb NPUOPUMEMbL 6b100PA VUAWUMUCH UCTHOYHUKU
noayuenus ungopmayuu u pazpabomames Memoouxy ux 3ghpexmueHo2o ucnonb308aHuIo 8 yueOHoM npoyecce.

Knrouesvie cnosa: obyuenue gusuxe, yueOnas OesimenbHOCMb, NO3HABAMENbHBIL UHMEPEC, UCMOYHUKU UHGDOpMayul,
Quzuueckue anenus, cpeoHss WKoA.

SHYSHKIN Gennadiy Oleksandrovych, ZYKOVA Klavdiia Mykolayivna. ANALYSIS OF SOURCES OF
ACQUISITION OF INFORMATION BY STUDENTS IN PHYSICS STUDY

The development of cognitive interest of students takes place simultaneously with the development of cognitive abilities.
Special attention had been paid to the correlation between learning and mental development in pedagogical theory and school
practice. It became generally recognized that active overcoming of difficulties by students in the learning process of learning
material is the driving force behind the mental development of the child.

One of the important motives for learning is cognitive interest. Nowadays, students have access to a variety of sources of
information, but the availability of a large number of ready-made information only contributes to the development of passivity,
the disappearance of the desire for cognitive activity, creativity. In order to solve the problem of acquiring students’ cognitive
activity in the study of physics, it is necessary to identify sources of information and develop effective methods for raising the
cognitive abilities of students.

There are several requirements for the selection of the educational material by the teacher: it is impossible to use
insufficiently modern and scientifically not verified provisions and facts, it is necessary to select the most valuable and sufficient
information, which is necessary for solving the tasks, the material must be organized in such a way that the leading idea, the
main idea is selected; the content of the teaching material should reflect the methods of obtaining educational information
typical of the topic. The content of the educational material is intended for the teacher "raw material”, from which different
designs are created and determine the ways of learning knowledge.

In our study, we analyzed the sources of information used by students to explain physical phenomena that are interest them.
The survey was attended by 252 people, namely, students of grades 8-11. They were asked to rate the Internet usage rate or
textbook on a ten-point scale (from 0 to 9) to explain the physical phenomena that they were interested in. Also, one of the first
questions was to evaluate pupils on a ten-point scale how often they ask a teacher of physics. The next step was to question
students of professional colleges on the same issues. 132 people were interviewed. But the results came out similar.

The comparative analysis of the frequency of accessing the Internet or the textbook also has an inverse proportional
relationship. But students of general education institutions use the Internet much more often. The level of using of the textbook by
students of professional colleges is higher.

The main source of information for studying physical phenomena that interest students is the use of the Internet.
Unfortunately, the small part of students turn to the teacher with questions and even less are looking for information in the
textbook.

Key words: methodology of teaching physics, educational and cognitive activity, cognitive interest, sources of information,
study of physical phenomena.

HIUPBYJI Onekcandp Muxonaiiosuu. YJOCKOHA/IEHHA 3MICTY JUCHHITVIIHU « TEXHIYHA TBOPYICTh»
— BAJKTHBHH EJTEMEHT ®OPMYBAHHA TBOPYOI' O ITOTEHI[IATY CTYJIEHTIB

Cmamms npuceauena npobremam yO0ockonanenns smicmy oucyuniinu « Texuiuna meopuicmoy npu nio2omosyi Mau6ymHix
yuumenie mpy0o6020 HABUAHHS.

IIpogederno meopemuunuii aHaniz HAyKOBUX Odcepen 3 NUMAHb 3MICHY MeXHIYHOI MEopyocmi, Memoodieé HA8UaHMHs,
€nocobie opeanizayii meopuoi mexHiuHoi OisnbHOCHI.

Posxkpumo cymmicmo npakmuunux 3a80amb, SIKI BUKOPUCMOBYIOMbCS 0I5l NEO20MOBKU CIYOEHmMi8 6 acneKmi mexHiyHol
meopuocmi. 3okpema, 6 nybnikayii 0CHo8HA y8aca NPUOLIAEMbCS KAACU@ikayii mexuiyHux 3a0a4 K 00H020 3 8UOI6 MEXHIYHUX
3a60anb, KOMpi 0aiomb MONCIUBICMb CMyOeHmam Gopmysamu c8oi 3HaHHA, YMIMHA U HAGUYKU 3 MEXHIYHOI meopyocnii,
BUKOPUCTNOBYBAMU DI3HI CROCOOU PO36’SI3aHHA MEXHIYHUX NPOMuUpIY, po36usamu iHmyiyilo, 30amuicme 00 ananis, cunmesy,
y3azanvbHenHs, KpUmuyHoi OYiHKu, neperecentss 00c8idy ma iHuii meopui mexuiyni 30i6nocmi.

Knrouogi cnosa: mexniuna meopuicmo, 3micm niocomosku, mexniuni 3a0aui, meopyi 30i6nocmi.
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HIUPBYJI Anexcandp  Huxonaeeuu. YCOBEPIIIEHCTBOBAHUE COJEPKAHUA /JIHCLHII/THHbBI
TEXHHYECKOE TBOPYECTBO — BAXHBIH SJIEMEHT ®OPMHPOBAHHA TBOPYECKOI'O ITOTEHI[HAJIA
CTY/IEHTOB

Cmambsa nocesujena npobremam yco8epuieHCmeosanus cooepicanus oucyuniunvl « Texnuyeckoe meopuecmeoy npu
noozomoske OYOywux yuumenei mpyoosozo 00yueHus.

IIpogeden meopemuyeckuii aAHANU3 HAYYHLIX UCTMOYHUKOE MO GONPOCAM COOEPICANUS MEXHUYECKO20 MGopHecmad,
Memo00g 0byuenus, cnocob08 Op2anu3ayUl MEOPYECKoU MeXHUYeCcKOol 0essmer1bHOCHIU.

Packpvima cywpocmy npakmuueckux 3a0aHutl, KOMOpPble UCHOTb3YIOMCS Ol NOO20MOGKU CMYOEeHmO8 8 dcheKme
MEXHUYeCK020 MEopHecmaa.

B uacmnocmu, 6 nybnukayuu 0CHO8HOe HUMAHUE YOeniemcs KNaccuukayuu mexHuieckux 3a0a4 Kak 00H020 U3 U008
MEXHUYECKUX 3a0anuil, Komopbvle Oaiom GO3MOICHOCMb CMYOeHMaM @OOPMUPO8AMb C60U 3HAHUA, YMEHUs U HABLIKU U3
MEXHUYECKO20 MBOPHECMEd, UCNONb308AMb PA3HbIE CNOCODbI PeulenUsl MeXHUYecKkue nPOMmuUBopeyUsl, Pa3eueams UHMYUYUIo,
CnocobHOCHb K aHATU3Y, CUHME3Y, 0000WeHUs, KPUMUIEeCKOl OYeHKY, nepenecenue onblma u Opyaue meopieckue mexHuiecKue
cnocobnocmu.

Kniouegvie cnosa: mexnuueckoe meopuecmeo, codepiicanue NOO20MOSKY, MeXHUYecKue 3a0ayu, MmeopuecKue
chocobnocmu.

SHIRBUL Alexander Mykolayovych. IMPROVING CONTENT OF DISCIPLINES TECHNICAL CREATIVITY -
IMPORTANT ELEMENT OF FORMING CREATIVE POTENTIAL OF STUDENTS

The article is devoted to the problems of improving the content of the discipline « Technical creativity» in the preparation of
future teachers of labor education.

A theoretical analysis of scientific sources on the content of technical creativity, methods of teaching, ways of organizing
creative technical activity was conducted.

The essence of practical tasks, which are used for preparation of students in the aspect of technical creativity, is revealed.
In particular, when studying general problems of creativity, students analyze scientific articles, sections of books, prepare
presentations at seminars, learn to critically evaluate the material and express their own vision of the problem.

Also in the publication, a great deal of attention is paid to the technical tasks and technical problems that we propose to
classify as technical education for students: technical reproductive problems, technical reproductive problems with elements of
creativity, problem-solving creative tasks.

Reproductive problems, although performed by a certain known algorithm, but create a mental load for students,
contribute to the formation of knowledge, the ability to use the acquired knowledge in practice.

Technical reproductive problems with elements of creativity include, in addition to reproductive activities, simple
improvements to technical objects, minor changes to technical documentation, the location of parts, the discovery of new
functions of a technical object. Such tasks, besides improving knowledge, skills and abilities, stimulate students the flexibility of
thinking, the ability to refine, develop a spatial representation.

Problem-search (creative tasks) predict the variability of solutions, or ways to find these solutions, and require students to
use knowledge from various scientific fields.

Staged training of future teachers of labor education enables students to form their knowledge, skills and skills in technical
creativity, use different ways to resolve technical contradictions, develop intuition, ability to analyze, synthesize, synthesize,
critically evaluate, transfer experience and other creative technical abilities.

Consequently, technical creativity is multifaceted, requiring students the basics of knowledge from many scientific fields.
The versatility of technical creativity makes it possible to continuously improve the content of student training, use different
methods, methods, forms of cooperation with students to achieve the main goal: the preparation of a creative teacher who can
develop creative technical abilities in schoolchildren.

Key words: technical creativity, content of training, technical tasks, creative abilities.

KOITOTIH Bixmopis Bonooumupisna, ITY3IKOBA Anna Banenmuniena. 3ABJJAHb HA ITPOEKTYBAHHA BA3
JAHHUX ®OPMYBAHHA AHAJIITHYHOI KOMITETEHTHOCTI MAHEYTHBOI' O BUUTEIA IH®OPMATHKH ITPH
PO3B’A3YBAHHI

Cmamms npucesuena npobremam Gopmysanns npoQecitinoi KOMReMeHMHOCmE 8UUmens IHGOpMaAmuKy y pamkax
KOMNemeHmHicno2o nioxody 00 Hasuyamns cmyoenmis. 30Kpema, po32ia0a€mbcsi 00HA i3  CKIA008UX Npogeciiinoi
KOMRemenmnocmi — ananimuuna komnemenmuicmy. Ii popmysanns 30iticnoemocs wepes 006ip KOMNEMEHMHICHUX 3a60aHb,
0cobnugicmio AKUX € NPAKMUYHA CHPAMOBAHICMY, 36 530K 13 DEanbHUMU JICUMMEBUMU CUMYAYIAMU T MIJDCHPeOMEemHULL
xapakmep. Komnemenmuichumu 3a60annamu 3 KOMN IOMEPHUX OUCYUNTIH MOJUCYMb  SUCTYNAMU KOMIAEKCHI  3a0adyi
NPUKIAOH020 Xapakmepy, ONa AKUX 0008 A3KOGUM € 3ACMOCY8AHHA CYYACHUX [HHOPMAYIUHO-KOMYHIKAYIIHUX MmexHoNo2id. YV
Oaniti pobomi onucarno 00csi0 hopmysants aHariMuIHOi KOMNEMEHMHOCME MAtlGymMHb020 6YUmMenst iHPOPMAMUKYU NPU BUGHEHHI
oucyunninu «bazu oanuxy, a maKodtc 3anponoHOBaAHO NPUKIAO KOMNEMEHMHICHO20 3a80AHHS 3 NPOEKMYBAHHA PeNAYIUHOL cxemu
6a3u 0anux, UKOHAHHS K020 BUMARAE C8IO0MO20 3ACTNOCYB8AHHS CIPO2UX MATNEMATMUYHUX MEmOo0ié 3 0aHoi obnacmi 3HaHb.

Knirouogi cnosa: xomnemenmuicnuil nioxio, ananimuuna KOMHemeHmHicmy, peisiyitini 6a3u 0aHux, npoeKmyeants, 102iuna
MoOenb.

KOIOTIH Buxkmopua, I1Y3IKOBA Auna. ®OPMHUPOBAHHUHE AHATHTH YECKOH KOMIIETEHTHOCTH
BYAYIIUX YYUTEJTEH HH®OPMATHKH ITPH PEITEHHH 3ATAHHH HA IPOEKTHPOBAHHUE BA3 JAHHBIX

Cmamus nocesawena npobremam Gopmuposanus npogheccuoHanbHOl KOMNemeHmHOCIU Yuumens UH@OOPMAmuKy 6 pamkax
KOMNEMeHMHOCMHO20 Nooxo0a K oOyuenulo cmyoeHmos. B uacmmocmu, paccmampugaemcs 00HA U3 COCMABIAIOUWUX
npopeccUoOHanbHOU KOMNemeHmHOCMU — aHanumuieckas komnemenmnocmo. E€ hopmuposanue npoucxooum nymem noobopa
KOMNEMEHMHOCIMHbIX 300aHUll, 0COOEHHOCMb KOMOPbIX COCHOUM 6 NPAKMUYecKou HAnpasieHHOCmU, CeA3U C PeanbHblMU
JICUSHEHHBIMU CUMYAYUAMU U HATUYUY MeHCnpeOMemHblx cesAzel. Komnemenmuocmubimu 3a0aHUAMU O KOMNbIOMEPHbIM
OUCYUNTUHAM MOZYM GbICHIYNAMb KOMNIEKCHbIE 3a0a4u NPUKIAOHO20 Xapakmepa, Ois KOMOPbIX 00SA3ameNbHbIM ABNAEMCcs
npuMeHeHue COBPEMEHHbIX  UHPOPMAYUOHHO-KOMMYHUKAYUOHHBIX — MexHono2ull. B Odaunnoti  pabome onucano onvim
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Gopmuposanus anarumMu4ecKol KOMREeMeHmHOCu 0yoyujeco yuumens uH@OpMamuxy npu usyueHuu oucyuniumvl «bBazvl
OAHHBIXY, 4 MAKJCe NPeOCMABNeHO NPUMep KOMNEMeHNMHOCHMHO20 3A0aHUsl NO NPOEKMUPOBAHUIO PETAYUOHHOU CXeMbl 0a3bl
OQHHbIX, BbINOAHEHUE KOMOPO2O0 MmpeGyem CO3HAMENbHO20 NPUMEHEHU CHPOSUX MAMEMAMu¥yeckux Memooog u3 OaHHOU
obnacmu 3HaHUIL.

Kniouegvie cnosa: rxomnemenmmuocmuulii nooxoo, AaHATUMUYECKAS. KOMNEMEHMHOCMY, PeayuoHHble 6a3bl OAHHbIX,
NPOEKMUPOBanUe, 102UHecKas Mooerb.

KOPOTIY Viktoriia Volodymyrivna, PUZIKOVA Anna Valentynivna. FORMING ANALYTICAL COMPETENCE OF A
WOULD-BE TEACHER OF INFORMATION SCIENCE IN THE PROCESS OF SOLVING DATABASE DESIGNING TASKS

Abstract: The article focuses on the issue of forming the professional competence of the information science teacher within
the competence approach to teaching students. In particular, analytical competence is viewed as one of the components of
professional competence. It is formed through a number of competence tasks characterized by the practical direction, connection
with real life situations and inter-discipline character.

Competence tasks in computer sciences can be treated as complex applied tasks which require using modern information
computer technologies. Present-day didactics determines the following structure of such tasks: a problem or a real-life situation
that immerses a student in the task context and motivates its accomplishment; instruments mentioned in the problem situation;
stages of realization which define the probable sequence of actions, the structure of answer formation and result presentation;
criteria of the result assessment.

While studying the “Database” discipline students design relational schemes of the database. An example of designing ER-
model for the subject area “Teaching Optional Subjects at the Faculty” is described in the article in detail. This task presents a
real-life situation for the students and provides the inventory of instruments for the solution of the task (ER-model, logical model,
normalization algorithms). The final result should be presented as a project of the relational database scheme. Among the
demands imposed on the final relational database scheme there are restrictions which can be represented as functional
dependence.

Another aim is accomplished while solving this task: the article emphasizes the significance of learning and applying
rigorous mathematical methods in designing a logical model of the database. It is caused by the recently spread opinion of some
database designers and students that a well-designed ER-model does not require further normalization of the database relational
scheme, and consequently it downgrades the necessity to learn normalization theory and to apply “complex” algorithms of the
settling of the database relational scheme to an appropriate normal form.

All in all, the usage of competence tasks considerably enhances the effectiveness of the teaching process, stimulates students
towards creative searching of real-life problems solution and achieving professional competences.

Key words: competence approach, analytical competence, relational database, designing, logical model.
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