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Streszczenie. Artykut analizuje podnoszenie kwalifikacji nauczycieli nauk przyrodniczych i
matematycznych w Rzeczypospolitej Polskiej w celu uwzglgdnienia pozytywnych do§wiadczen na
Ukrainie. Reforma systemu podniesienia kwalifikacji nauczycieli przedmiotéw przyrodniczych i
matematycznych definiowana jest jako wazny spoteczno-gospodarczy zasob rozwoju spoteczno-
gospodarczego panstwa, ze wzgledu na znaczacy wptyw nauk przyrodniczych i matematycznych na
gospodarke, szybki rozwoj niektorych branz, nowych technologii, ktére determinujg poziom zycia
narodu.

Celem artykutu jest badanie systemu podniesienia kwalifikacji nauczycieli przedmiotow
przyrodniczych i matematycznych w Polsce. W szczeg6lnosci uwaga skupiona jest na realizacji
projektéw w ramach Programow Operacyjnych "Kapitat Ludzki" (PO KL — Program Operacyjny
Kapitat Ludzki 2007-2013), "Wiedza, Edukacja i Rozwoj" (PO WER — Program Operacyjny
Wiedza Edukacja Rozwdj 2014-2020).

Na podstawie przeprowadzonych badan ustalono, ze istnieje klasyfikacja rodzajow
doskonalenia zawodowego nauczycieli w Polsce, w szczegolnosci odbywa si¢ podniesienie
kwalifikacji nauczycieli w placowkach zewnetrznych (poza placowka o$wiatowa), na miejscu
pracy nauczyciela (wewngtrzne podniesienie w szkole) oraz indywidualnie jako samoksztalcenie.
Formy instytucjonalne obejmuja podniesienie kwalifikacji wedlug programu ksztatcenia
podyplomowego, zdobycie kwalifikacji na studiach podyplomowych, kursy podniesienia
kwalifikacji, kursy kwalifikacyjne, seminaria, konferencje, spotkania metodyczne i inne
krotkoterminowe formy doskonalenia zawodowego nauczycieli. Formy wewnetrznego
podniesienia w szkole to konferencja pedagogiczna, konferencja edukacyjna, konferencja
tematyczna, dzien edukacji, seminarium, systematyczne doradztwo, przeglad partnerski, wyjazd
edukacyjny, grupa superwizyjna, wsparcie grupowe.

Badanie systemu podniesienia kwalifikacji nauczycieli przedmiotéw przyrodniczych i
matematycznych na studiach podyplomowych w Rzeczypospolitej Polskiej wykazato, ze
najbardziej obiecujace pod wzgledem studiowania i wypozyczania jest podniesienie kwalifikacji
poprzez ksztalcenie pozaformalne, ktére dobrze taczy si¢ z edukacjg formalng i nieformalng.
Roéwniez formy rozwoju zawodowego polskich nauczycieli przedmiotow przyrodniczych i
matematycznych maja tendencje¢ do ciaglych zmian zgodnie z wymogami spoteczenstwa.

Stowa kluczowe: podniesienie kwalifikacji; studia podyplomowe; nauczyciele
przedmiotoéw przyrodniczych i matematycznych; Rzeczpospolita Polska.
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Abstract. In the article it is investigated the advanced training of teachers of natural sciences
and mathematics in postgraduate education of the Republic of Poland in order to take into account
the positive experience in Ukraine. Reforming the system of advanced training of teachers of
science and mathematics in postgraduate education is defined as an important socio-economic
resource of social and economic development of the state, due to the significant impact of science
and mathematics on the economy, rapid development of certain industries, new technologies that
determine living standards.

The aim of the article is to study the system of professional development of teachers of
natural sciences and mathematics in postgraduate education in Poland. In particular, the focus is
on the implementation of projects under the Operational Programs "Human Capital" (POKL —
Program Operacyjny Kapitat Ludzki 2007-2013), "Knowledge, Education and Development"
(POWER - Operational Wiedza Edukacja Rozwo6j Program 2014-2020).

Based on the study, it is established that there is a classification of types of professional
development of teachers in Poland, in particular in-service teacher training in the external
establishments (outside the educational institution), in the teacher's workplace (in-school
training) and individually as self-education. Institutional types include advanced training under
the postgraduate educational program, obtaining a degree during postgraduate training, teacher
training courses, qualification courses, seminars, conferences, methodological meetings and other
short-term forms of professional development of teachers. The forms of in-school qualification
improvement are as follows: a pedagogical conference, an educational conference, a thematic
conference, an education day, a seminar, systematic counseling, peer observing, a study tour, a
supervisory group, and group support.

The research of the system of in-service training of teachers of science and mathematics in
postgraduate education of the Republic of Poland has showed that the most promising for
studying and borrowing is the in-service training through non-formal education, which is
successfully combined with providing educational services through formal and informal
education.

There is also a tendency for constant changes in the forms of qualification improvement of
Polish teachers of natural sciences and mathematics in accordance with the requirements of the
society.

Keywords: advanced training; postgraduate education; teachers of natural and
mathematical subjects; the Republic of Poland.
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AHoTamif. Y CTaTTi JOCHI/PKEHO IMiJBUIICHHS KBadi(ikarlii BYUTENIB MNPHUPOIHUIO-
MaTeMaTUYHUX TPEIMETIB y MiCIsSAUIUIOMHIN ocBiti Pecriyoniku Ilonmbina 3aanst BpaxyBaHHs
MO3UTHUBHOT'O J0CBiTy B YKpaiHi. PehopmyBaHHs cuctemMu migBUIIEHHS KBauti(ikaiii BUUTEINIB
NPUPOAHUYO-MATEMATHYHUX TPEAMETIB y MICISAUIUIOMHIN OCBITI BH3HA4YEHO SIK Ba)KIMBHH
COIlaJIbHO-eKOHOMIYHUM ~ PECypC  CYCIUIBHOTO, €KOHOMIYHOIO PpO3BUTKY JEp)KaBH, IO
MOSACHIOETBCS CYTTEBHM BIUIMBOM IIPHUPOAHUYO-MATEMATUYHUX HAYK Ha eKOHOMiKy KpaTHH,
HIBUJIKAM PO3BHTKOM OKPEMHX Traiy3ed, HOBUX TEXHOJOTIiH, sIKi BU3HAYaIOTh PIBEHb JKUTTS
Hari.

Mertoto CTaTTi € JOCIIIKEHHSI CUCTEMH IMTiIBUIIEHHS KBaTi(iKalil BUNTENIB IPUPOJHAYO-
MaTeMaTUYHUX TMpeIAMETIB y MicasauiuioMHid ocBiti  PecnyOmiku [lonmbina.  3okpema,
aKIEHTYEThCSI yBara Ha peanizaiii mpoekTiB 3a OnepaTMBHUMH mporpamamu  «JIroaceKuii
Kamitan» (PO KL — Program Operacyjny Kapital Ludzki 2007-2013), «3nanHs, ocBita Ta
possurox» (PO WER — Programu Operacyjnego Wiedza Edukacja Rozwdj 2014-2020).

Ha ocHOBI mpoBeneHOro JOCIIDKEHHsS BCTAaHOBIEHO, II0 iCHYe Kiacugikailis BUJIB
npodecifiHoro BAOCKOHANEHHS BuuTeNiB [lomblmi, 30KpeMa 3AiHCHIOETHCS  ITiBHILCHHS
KBaJi(ikaiii BUATETIB y 30BHIIIHIX ycTaHOBaxX (I03a OCBITHIM 3aKJaioM), Ha POOOYOMY Miciii
BUMTENs (BHYTPIIIHBOIIKLIEHE BJIOCKOHAJICHHSI) Ta IHAMBIAYANbHO SIK CAMOOCBiTa. [HCTHTYIIHHI
($hopMHU BKIIOYAIOTH ITiABUIIECHHS KBai(iKallii 3a MporpaMoro MiCiIsAUITIOMHOI OCBITH, HAOYTTS
KBaJTiikaiii B MCISIUIDIOMHIN OCBITI, KypCH TiIBUILEHHS KBaJidikalii, kBamiQikamiiiHi KypcH,
ceMiHapy, KoH(epeHIlii, MeTOAWYHI 3ycTpidi Ta iHII KOPOTKOCTPOKOBI (opmu mpodeciiiHoro
BIIOCKOHAJICHH BuHTeNiB. @opMaMU BHYTPIIIHBOIIKLUIEHOIO BIOCKOHAJCHHS € IefarorigHa
KoH(epeHIlis, HaB4YalbHAa KOH(EPEHIls, TeMaTHYHa KOH(EpeHIls, NeHb OCBITH, CeMiHap,
CHCTEMaTH4YHE KOHCYJIbTYBaHHS, TOBApPHChKE CIIOCTEPEKEHHs, HAaBYAIbHA IIOi3/IKa, HATJISIOBA
rpyma, TPyIoBa MiATpUMKa.

JocnikeHHs: CUCTEMH ITiABUIICHHS KBamiikaiii BUATENIB MPUPOTHUIO-MATEMATHIHUX
MpeaMeTiB  y MICHSAWIUIOMHIM ocBiTi PecnmyOmikm Ilompmia mokasaio, Imo HaiOUTBIT
TIEPCISKTUBHAMU JUII BUBUCHHS Ta 3alO3MYCHHS € MiIBUINCHHS KBaiikamii depe3 HaOyTTs
HedOpPMAaITbHOI OCBITH, IO BIAJO MOEIHYETHCS 3 HANAHHSAM OCBITHIX TMOCTYT (OpPMAaNBHOI Ta
inpopmaneHOi ocBitTh. Takox ¢Gopmu mpodeciiiHOro BIOCKOHAJCHHS MOJNBCHKUX YUUTETIB
MIPUPOTHUIO-MATEMAaTHYHUX TPEAMETIB MAlOTh TEHACHINIO 10 MOCTIHHUX 3MiH BiAIMOBITHO IO
BHMOT CYCIILTBECTBA.

KarouoBi cioBa: migBumieHHs KBamidikallii; MICISAWIUIOMHAa OCBiTa;  yUUTENl
NPUPOIHMYO-MATEMATHYHUX MpeaMeTiB; PecryOumika ITospiia.

Formulation of the problem.

Reforming the system of in-service training of Ukrainian teachers is an objective
necessity due to the transformation of the role and functions of teachers in today's
globalized society. Changes in the system of in-service training of teachers of science
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and mathematics in postgraduate education in Ukraine include bringing the domestic
system of pedagogical education in line with world qualification requirements, further
development of postgraduate pedagogical education, search for alternative ways of
professional growth of teachers.

In this context, the experience of Polish colleagues gained in the process of
reforming the system of professional development of teachers is extremely valuable for
our country. It can be useful for politicians and educators in light of the implementation
of the changes that have been introduced in the system of postgraduate pedagogical
education in Ukraine in general and the system of in-service training of teachers of
science and mathematics in particular.

The state of research.

The professional training and improvement of Polish teachers has been the subject
of research by many scientists J. Moritz, A. Muszynski, E. Neroba, W. Nowacka, B.
Sitarska, 1. Shempruch, some issues of pedagogical education in Poland were studied by
Ukrainian scientists A. Vasyliuk, Yu. Grishchuk, T. Krystopchuk, V. Maiboroda, G.
Nikolay, V. Pasichnyk, I. Yankovych.

Presentation of the main provisions.

Today, the innovative model of development of Ukrainian society is due to the
rapid growth of the influence of science and new technologies in the world. The fact of
significant influence of natural sciences and mathematics on separate branches, kinds of
activity, spheres of national economy is indisputable. Thus, it is especially important to
reform the system of professional development of teachers of natural sciences and
mathematics as an important resource for the reproduction of human capital and
effective socio-economic development of the state.

The study and implementation of the experience of European countries is
becoming important for the development of the national system of professional
development of teachers of natural sciences and mathematics in postgraduate education.
The experience of the Republic of Poland, a country that has achieved significant
positive changes in the implementation of the reform of pedagogical education in a
relatively short time, is gaining considerable interest.

The country has high performance in the international study PISA-2018 (Program
for International Student Assessment). Thus, in determining the level of mathematical
competence in Polish students — the average was 516 points (27 points higher than the
national level Organization for Economic Cooperation and Development (OECD)), in
the field of natural competences — 511 points (3rd place among EU countries, 22 points
higher than the OECD average) (PISA. Wyniki badania 2018 w Polsce. 2019.
Warszawa: Instytut Badann Edukacyjnych). In particular, in Poland, the Institute for
Research in Education (IBE — Instytut Badan Edukacyjnych) analyzing the results of
PISA draws conclusions about the necessary changes in the development of professional
development of Polish teachers (Krol i Miszke 2013, 7-8).

The results of another study by the international program TALIS (The OECD
Teaching and Learning International Survey) show that up to 97% of teachers working
in secondary schools in Poland receive further postgraduate education in various formal
and informal forms (Pirég 2012, 194-210). There are 9 forms of professional
development, in which teachers mostly participate. In particular, these are improvement
courses — 81% (TALIS average: 71%), conferences / seminars (52% to 44%), joint
networks (41% to 37%), mentoring, pedagogical practices, coaching (45% to 30%) and
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38% participate in individual / joint studies (TALIS average: 31%) (Hernik,
Malinowska, i Piwowarski 2014, 14-15).

An example of in-service training courses for teachers of science and mathematics
are the courses organized by the Teacher Training Center in Poznan. Training is
characterized by a narrow focus and a short duration of 12 to 18 hours. The topics of the
courses are quite diverse ("Scientific modeling in the classroom», «Botany lessons as an
interesting adventure"”, "Analysis of the results of the exam in mathematics and physics
in the context of improving the quality of school work", "Scientific experimental and
project methods in physics lessons” etc.) (Kursy doskonalgce — doskonalenie
ponadprzedmiotowe (DB). Osrodek Doskonalenia Nauczycieli w Poznaniu).

The most popular among specialists are qualification pedagogical courses. The
curricula of such courses, which take place on the basis of the Center for Teacher
Training in Warsaw, are designed for 420 hours (270 hours + 150 hours of practice in
the profession). Training is carried out in different cities of Poland (Gdansk, Gdynia,
Katowice, Krakow, Szczecin, Warsaw, Wroclaw). There is also the possibility of
distance learning for teachers through mastering an online course, which provides 270
hours of theory and 150 hours of practice (Kurs Kwalifikacyjny Pedagogiczny dla
Nauczycieli (270 godzin). Epedagog.edu.pl).

Within the Operational Program "Human Capital” (Task 9.4 — Highly qualified staff
of the education system) funded by the European Union in cooperation with the European
Social Fund launched for teachers projects ("In search of — Academy of Minds", "Teacher
Improvement System Based on Public and Comprehensive Support of Schools™) and
training ("Innovative Curricula for Precise Subjects”, "Integrated Natural Science
Teaching with Information Technology Tools™). A wide range of training is offered under
the program of the project "Information and communication technologies in the teaching
of mathematics and science in secondary schools" on the basis of the Center for Teacher
Education in Suwalki (Program szkolenie nauczycieli konsultantow i doradcéw
metodycznych przedmiotow matematyczno-przyrodniczych upowszechniajgce produkt
finalny projektu «ICT w nauczaniu przedmiotdw matematycznych i przyrodniczych w
gimnazjachy. 2013. Suwatki: Centrum Edukacji Nauczycieli w Suwatkach).

Currently, within the project "Teacher Training System based on publicly available
comprehensive school support" a significant number of networks for the exchange of
teacher' experience in mathematics and science have been created. The Copernicus
Science Center operates in Warsaw, whose activities are to disseminate national and world
achievements in science and technology, to clarify the nature of natural phenomena and
processes that surround us (Program dziatalnosci merytorycznej Centrum Nauki Kopernik
w latach 2007-2012. 2007.Warszawa: Centrum Nauki Kopernik).

According to the Operational Program "Knowledge, Education and Development™
(PO WER - Program Operacyjnego Wiedza Edukacja Rozw6j 2014-2020) in matters of
comprehensive support of schools to ensure the activities of 7008 secondary schools and
consultants for each project prepared 701 counselors at a time (Doskonalenie zawodowe
nauczycieli wczesnej edukacji i opieki (ECEC) oraz edukacji szkolnej). Pilot projects
"Support to the establishment of schools of practice" (2018), a national competition
"Teacher Training Programs” (2019) were implemented. The project "National
Education Network™ provided for the creation of the Internet by 2020 and the unification
of all Polish schools (over 30 500), providing teachers with free teaching materials
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(Monitor edukacji i ksztatcenia 2019. Polska. Luksemburg: Urzqd Publikacji Unii
Europejskiej 2019).

The implementation of educational projects at the national level is carried out by
the Central Institution for Professional Development of Teachers of the Republic of
Poland — the Center for Educational Development in the city of Warsaw. The result of
his activities is also the creation of a bank of best practice (Bank dobrych praktyk —
https://www.ore.edu.pl/2017/11/bank-dobrych-praktyk-materialy-do-pobrania/), ~which
includes materials "Creative Mathematics. Support for talented students", hing science
subjects in schools of practice”, "Implementation of the project "I think logically —
action technologically", etc.

An example of the organization of professional self-improvement of teachers is
the activity of the Swietokrzyskie in Service Teacher Training Center (Kielce). The
institution implements projects "TICE — teacher, innovator, creator, education", project
partners — the University of Chichester (United Kingdom), the Athens Institute of
Vocational Training (Greece). In cooperation with the Jan Kokhanowski University, the
project "Talent Support System in Swietokrzyskie — an exciting world of teaching" is
being implemented. The university's proposals for teachers are relevant — courses and
trainings under the program "Lifelong Learning" of the Erasmus subprogram (LLP
Erasmus Program from the European Commission) (Wojciechowska, Szpringer i
Chmielewski 2014, 82-83).

In the Republic of Poland, one of the priorities of state policy in the field of
education in the content of secondary education is the teaching of mathematics and
science. The basic curriculum for secondary schools (general technical and general
education schools of the 3rd stage of education) provides for a weekly workload in the
study of geography, biology, chemistry and physics up to 4 hours. Geography, biology,
chemistry and physics are included in the group of subjects that are sold in an expanded
amount of 6 hours per week, which also includes mathematics (Wigcej historii,
geografii, biologii, chemii i fizyki. Gospodarce.pl).

At the national level, 2020 has been declared the year of physics in honor of
Polish physicists and their achievements. Thus, the Senate of the Republic of Poland
expresses gratitude for the civilizational significance of this branch of science. The aim
is to promote physics, to develop links between teachers and professionals in various
fields of economics is carried out by the Polish Physical Society. These are exhibitions
("100 years of the Polish Physical Community") and events ("Distance lesson —
"Urania" free for teachers and students", "Photon and Neutrino Magazine", "Seminar to
the Day of Science in Poland", etc. (Polish Physical Society).

The Polish Physical Society celebrates high achievements in the field of teaching
physics with the Grzegorz Bialkowski Award. The prize is awarded for outstanding
educational activities to school teachers, teachers of higher education institutions and
continuing education institutions. The award certifies high stable results of teaching
physics, authorship of textbooks or methodical researches, introduction of innovative
teaching methods. Candidates for the awards are nominated by the Main Committee of
the Physics Olympiad, the National Committee of the Tournament of Young Physicists
(Polish Physical Society).

Conclusion. A study of the system of in-service training of teachers of science and
mathematics in postgraduate education in Poland shows that the most promising for study
and borrowing is in-service teacher training through non-formal education, which is
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successfully combined with the provision of formal and informal education. We see the
prospects for further research in this direction in expanding the range of research countries
to study the progressive experience in teacher training in postgraduate education.
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MOJIbCHKUM JOCBII NIJIBUIIIEHHA KBAJI®IKALIL BUMTEJIB
HNPUPOJHNUYIO-MATEMATHYHUX TPEIMETIB TA MOXJINBOCTI
MOT0 3ACTOCYBAHHSA B YKPAIHI

[ocranoBka mpodaemMu. Y T1HOMY KOHTEKCTI JOCBiJ] MOJBCHKUX KOJIET,
3100yTHIA B Iporieci pepopMyBaHHS CUCTEMH MPO(eCiHHOTr0 BJOCKOHAICHHS BUUTEIIB,
€ HaI3BUYaliHO LIHHUM s Hamoi KpaiHu. BiH Moxxe OyTH KOpUCHHM IOJITHKaM i
OCBITSIHAM y CBITJi BIPOBa/UKEHHS THX 3MiH, IO 3al04YaTKOBaHI B CHCTEMIi
MICISTUTUIOMHOI  TIeIaroriyHol OCBiTM YKpaiHM 3arajioM Ta CHCTEMi IMiBUIIEHHS
KBaJTidikaii BYMTENIB TPUPOTHIIO-MATEMATHUHIX MPEMETIB 30KpeMa.
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Cran npocraimkenb. [IpodeciiiHa mMmiAroroBka i BIOCKOHAJICHHS MOJBCHKUX
YUYHUTENIB CTaia MpeIMeToM IOCTiKeHHsl OaraTbox yueHux 5. Mopit3, A. MymuHbCKi,
E. HepoGa, VY. HoBauka, b. Citapceka, I lllemnpyx, okpemi HHUTaHHS IEIaroridyHoi
ocith y [lonmpiui BHBUYanMCsl yKpaiHCHKMMH HaykoBmsMu A. Bacumiok, HO. I'pumyk,
T. Kpucromuyk, B. Maitbopona, I". Hikonai, B. [laciunuk, 1. SlHkoBHY.

Bukiax ocHOBHMX To0JIO)KeHb. ChOrojHi IHHOBAI[iiHA MOJEIb PO3BUTKY
YKpaiHCBKOTO CYCITUTBCTBA 3yMOBITIOETHCSI CTPIMKUM 3POCTaHHSM BIUTMBY HAayK{ Ta HOBHX
TEXHONOrii y cBiri. Hesamepednum € QakT CyTTEBOTO BIUIMBY HPHUPOAHHYMX HAYK 1
MaTeMaTHKH Ha OKpEeMi Tally3i, BUAM IisUTBHOCTI, cepr HalioHAbHOI eKOHOMIKH. OTKe,
ocoONMMBOro 3HaueHHs HaOyBae pedOpMYyBaHHS CHUCTEMH IIiIBHIIECHHS KBasigikaiii
BUUTEIIB TPUPOIHUIO-MATEMATUYHHUX TIPEAMETIB SIK BKIUBOTO PECYpPCy BiITBOPEHHS
JIFOJICKKOTO KariTany Ta e)eKTUBHOTO COIiaJIbHOr0-eKOHOMIYHOTO PO3BUTKY JICPIKABH.

BaxxmBuM sl pO3BUTKY BITYM3HSIHOI CHCTEMH MiJBHUINEHHS KBamigikarii
BUHUTENIB TPUPOTHUUO-MATEMATHYHHX MPEAMETIB y WICISAMIUIOMHIA OCBITI cTae
BHUBYEHHS 1 BIIPOBAJKEHHS JIOCBIy €BPONEHCHKUX KpaiH. 3HAUHOro iHTepecy HaOyBae
nocsin PecniyOniku Ilosnbina, kpaiHu, sika 3a JOCUTh KOPOTKUN Yac Ha MPAKTHII JOCATIIa
BaroMUX IMMO3UTHBHUX 3pYILIEHb Y 3/iliCHEHH] pe)opMU 1eaaroriyHoi OCBITH.

Kpaina mae BHCOKI TMOKa3HWKM y MbKHapomHomy jgociimpkenHi PISA-2018
(Program for International Student Assessment). Tak, 1070 BH3HAYEHHS Y TTOJBCHKUX
IIKOJISIPIB PIBHS MAaTEMAaTUYHOI KOMIIETEHTHOCTI — CEpeHIN MOKa3HUK CKiIaB 516 Oais
(wa 27 GamiB Ouibiie Big piBHs kpain (Organizacje Wspolpracy Gospodarczej i Rozwoju)
(OECD)), y ramy3i nmpupogaiuunx kKomrereHTHocTel — 511 GamiB (3 wmicrie cepen KpaiH
€C, Ha 22 yHKTH BHIIE CEpeAHbOTO MoKasHuka B kpainax OECP) (PISA. Wyniki badania
2018 w Polsce. 2019. Warszawa: Instytut Badasi Edukacyjnych). 3okpema, y ITomsimi
IncrutyT nocmimkens y ranysi ocitu (IBE — Instytut Badan Edukacyjnych) anamizyroun
pesyapraté PISA ¢dopMye BHCHOBKH MO0 HEOOXINHWX 3MIH y IMUTAHHSAX PO3BUTKY
mpodeciitnoro Brockonarenns moascekux unrenis (Krél i Miszke 2013, 7-8).

Pesympratn iHmoOro mociimkeHHs 3a MikHapomHoro mporpamoro TALIS (The
OECD Teaching and Learning International Survey), cBigyats, 1mo 10 97% BunTENiB,
SKi TPamioOTh B 3akiafax cepemHboi ocBiTH llombpini, OTPUMYIOTH TOJATBITY
MICISITMIIOMHY OCBITY B pisHHX (hopmanbHux Ta Hedhopmanbuux dpopmax (Pirdg 2012,
194-210). Buseieno 9 ¢dopm mnpodeciiHOro BIOCKOHAICHHS, B SKOMY BYHTEIl
MepeBaXHO OepyTh ydacTb. 30Kpema, e KypcH BIOcKoHalieHHS — 81% (cepemne
3nadyeHHs TALIS: 71%), xondepenuii/ ceminapu (52% no 44%), cninbHi Mepexi (41%
1m0 37%), HACTaBHMIITBO, TEHNATOTiYHI MpakTukw, KoyduHr (45% mo 30%) ta 38%
O0epyTh y4acTh B IHIWBIAyaJdbHUX/ CHUTBHUX JOCHIDKEHHSIX (CepemHill TOKa3HHK
TALIS: 31%) (Hernik, Malinowska, i Piwowarski 2014, 14-15).

[pukiaagoM KypciB yOOCKOHAJIEHHS JUIS BUMTENIB IPHPOJHUYO-MATEMATUIHHX
TPEIMETIB € KypCH, 110 OpraHi3oByI0ThCS Ocepe koM BJOCKOHaIeHHs BunTeniB y [1o3HaHi
(Osrodek Doskonalenia Nauczycieli w Poznaniu). HaBuanHsS XapakTepu3yeThCsl By3bKOO
CIIPSIMOBAHICTIO 1 KOPOTKMM TEPMIHOM MpPOXo/pkeHHA Bix 12 mo 18 rommH. Temarmka
KypCiB Ma€ JIOCHTh pi3HOMaHITHUI Xapakrep («HaykoBe MozpenioBaHHs B Kiaci», «YpoKu
OoTaHiKM fK IIiKaBa MPUTOHa», «AHaNI3 pe3ylbTaTIB ICIIUTY 3 MaTEMaTUKU Ta 3 (Qi3UKU B
KOHTEKCTI TIBUIICHHS SKOCTI poOOTH B MIKOMi», «HaykoBuil ekcriepuMeHTaIbHHUIA Ta
NPOEKTHUI MeTomu Ha ypokax ¢isuku» Ttommo) (Kursy doskonalgce — doskonalenie
ponadprzedmiotowe (DB). Osrodek Doskonalenia Nauczycieli w Poznaniu).
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Haii6inem nonymsipaumu cepen; ¢axiBLiB € KBamiikalidHI Menaroriudi KypcH.
Hapuwanbhi nmporpaMu Takux KypciB, IO IpoxoAaTh Ha 06a3i Ocepenky BAOCKOHAICHHS
BumTeniB y Bapmagi, po3paxoBani Ha 420 roaun (270 rogun + 150 roguH npakTuky 3a
npodeciero). Hapyanus 3xificHioeTbes B pisHux Micrax [lomeini (['manckk, [auHs,
Karopine, Kpaki, Illeunn, Bapmasa, BpounaB). Takoxk iCHye MOXIJIUBICTb
JUCTAHIIMHOTO HABYaHHS BUMTEIIIB Yepe3 ONaHyBaHHS IHTEPHET-KYpCy, IO Nepeadadae
270 romuu Teopii # 150 rommu mpaxtukm (Kurs Kwalifikacyjny Pedagogiczny dla
Nauczycieli (270 godzin). Epedagog.edu.pl).

VY mexax OnepatuBHoi nporpamu «JItoacekuit Kamitan» (3aBnanns 9.4 — Bucoko
kBaridikoBaHi kajgpu cucremu ocBith) (PO KL — Program Operacyjny Kapitat Ludzki
2007-2013, Dzialania 9.4) 3a ¢dinancyBannsMm €Bpomneticbkoro Coro3y y criBmpari 3
€BpONENChKUM  COLlIATBHUM  (OHIOM  3aMoYaTKoOBaHi MpoekTH («Y  IMoITykax
Efnmireitna — Akanemis Po3ymiBy, «CucreMa BIIOCKOHAJICHHS BUNTENIIB, 3aCHOBaHIM Ha
3araibHOAIOCTYIHIM Ta BCceOIUHIM miATpUMII [KiT») 1 HaBuaHHA («[HHOBaNiiiHI
MporpaMy HaBYaHHS TOYHHM TMpeaMeram», «IHTerpoBaHe HaBYaHHS MPUPOTHUYUX
nmpeAMeTiB 13 3aCTOCYBaHHSM IHCTPYMEHTIB iH(GOpMAIIMHUX TEXHOIOTIY) JuIs
BunteniB. 1llupokwii crekTp HaBYaHb TPOMOHYETHCS 32 TPOrPAMOI0  IPOEKTY
«lHdopMaIiitHO-KOMYHIKAIIifHI TEXHOJOT11 y BUKJIaJaHHI MATEMATHKH i TIPUPOTHIYUX
NpenMeTIiB y CepeIHix mKonax» Ha 0asi Llentpy ocsitu BunteniB y CyBankax (Program
szkolenie nauczycieli konsultantdw i doradcow metodycznych  przedmiotow
matematyczno-przyrodniczych upowszechniajgce produkt finalny projektu «ICT w
nauczaniu przedmiotow matematycznych i przyrodniczych w gimnazjach». 2013.
Suwafki: Centrum Edukacji Nauczycieli w Suwakach).

Huni B Mexax mpoekty «CHcreMa IATOTOBKM BYMTENIB Ha OCHOBI
3arajIbHOIOCTYITHOT KOMILIEKCHOI MIATPUMKH IIKLT» CTBOPEHO 3HAYHA KITBKICTH MEPEXK
OOMiHYy JOCBIIOM BUHMTENIB y Tajy3i MaTeMAaTHKH Ta MPUPOIHUYNX HAayK. DYHKIIOHYE
Hentp Haykn «Konepuuk» y Bapmiasi, TisSUTBHOCTI SKOTO € TIOIIMPEHHS HAIlIOHATBHIX
Ta CBITOBHX JIOCSTHEHb HAyKHM W TEXHIKH, YTOYHEHHS XapakKTepy HMPUPOTHMX SBHUIL i
nporiecis, siki Hac orouyroth (Program dziafalnosci merytorycznej Centrum Nauki
Kopernik w latach 2007-2012. 2007.Warszawa: Centrum Nauki Kopernik).

3a OmepatuBHOIO TpOrpamor0 «3HaHHs, ocBira Ta po3BuTok» (PO WER -
Programu Operacyjnego Wiedza Edukacja Rozwo¢j 2014-2020) y nutaHHsAX BCeOIUHOT
MIATPUMKN TIKT Ui 3a0e3meueHds AisutbHOCTI 7008 3akmajiB cepeqHboi OCBITH Ta
pPOOOTH KOHCYIIBTAHTIB JUIS KOJKHOTO ITPOEKTY OJHOPa30BO rotyBaBcs 701 KOHCYIbTaHT
(Doskonalenie zawodowe nauczycieli wczesnej edukacji i opieki (ECEC) oraz edukacji
szkolnej). PeamizoBano mimoTHi TpoekTH «IliATpMMKA CTBOPEHHS IIKT TPAKTHKH
(2018), 3arampHOHaNiOHANBHUN KOHKypC «lIporpamm migroroBku BumteniB» (2019).
[MpoekT «3arajpHOHAIIOHAIFHA OCBITHS MEpEeka» IependadaB CTBOPEHHS MepeKi
Iateprer mo 2020 poxy Ta 00’emHaHHS BCiX monmbechkux mKinm (moHany 30 500),
3a0e3reyeHHs BUUTEITIB O€3KOIMTOBHUMH HaBuaibHUMK Matepiasamu (Monitor edukacji
i ksztafcenia 2019. Polska. Luksemburg: Urzgd Publikacji Unii Europejskiej 2019).

Peamizariito OCBITHIX TPOEKTIB Ha 3araJlbHOHAI[IOHAIILHOMY piBHI 3JiHCHIOE
LEeHTpalIbHUN 3akial npodeciiHoro BaockoHaneHHs BunteniB PecrnyOmiku Ilonpmia —
Ocepenok po3BHUTKY OCBiTH y MicTi BapmaBa. PesynbraToM 1Oro misubHOCTI TaKOXK €
CTBOpeHHs1  Oanky  mepemoBoi  mpaktuku  (Bank  dobrych  praktyk -
https://www.ore.edu.pl/2017/11/bank-dobrych-praktyk-materialy-do-pobrania/), mo sikoro
BXOoAATh MaTepianu «TBopua maremaTuka. IlinTpruMka TanaHOBUTHX Yy4HiB», «P03BHTOK
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KIIIOYOBHUX KOMIICTEHTHOCTEH 3 HABYaHHS NPEIMETIB TPHPOAO3HABCTBA B IIKOJAaX
MPaKTHKWY, «Peanizawis mpoekTy «MHUCITIO JIOTTYHO — JIiF0 TEXHOIOTIYHOY 1 iHIIL

[Ipuknagom opranizamii mpogeciifHOro caMOBIOCKOHAJECHHS BYHTEIIB MOXE
Oytu pisnpHICTE CBEHTOKIIMCHKOTO LEHTPY BAOCKOHANEHHs BunTeniB (Micto Kenbie).
3aknag peanizye npoektu «NIKE — Bukmagau, HoBaTtop, TBOPEIb, MEAATOr», NapTHEPH
npoekty — VYHiBepcuter UYmuectepa (BemmkoOputanis), Inctutyr mnpodeciinol
miaroroBku B Adinax (I'pemis). ¥ cniBmpani 3 YHiBepcuterom flna KoxaHOBchKOTO
3MIMCHIOEThCS MPOEKT «CHcTeMa MATPUMKH TalaHTiB y CBEHTOKIIMCBKOMY —
3aXOIUIMBUI CBIT BUKIAJAaHHM». AKTyaJbHUMH € TPOIMO3UIl] YHIBEPCUTETY s
BUHTENIB — KypCH Ta TPEHIHTH 3a mporpamoro «HaBuaHHS BIPOJOBXK YChOT'O SKUTTS»
mignporpamu Epasmyc (LLP Erasmus Programme from European Commission)
(Wojciechowska, Szpringer i Chmielewski 2014, 82-83).

Y PecnyGnini [lonmpmia ogHUM i3 TPIOPUTETIB JAEPKABHOI MONITHKH Y Tary3i
OCBITH Yy 3MICTi CepelHbOi OCBITM € BHKIAQJAaHHS MaTEeMaTHKH 1 TPUPOTHUYUX
npeaMeTiB. ba3oBuii HaBYaNbHUN TUIAH JUIS CepeNHIX KT (3aralibHO-TEXHIYHI i
3arajibHOOCBITHI IIKOJHM 3-TO €Tamy OCBiTH) Iependadae MIOTHKHEBE HABAHTAKEHHS Y
BHUBYEHHI reorpadii, 6ionorii, ximii i ¢izukn g0 4 rogun. ['eorpadis, Giomoris, XiMis i
¢i3uka BKIIOYEHI B TPYIy IMPEIMETIB, SIKI Peali3yloThcsl B PO3MIMPEHOMY 00Cs3i 6
rOJWH Ha TWXKICHb, JI0 SKUX BIJHOCHTBCS Takok 1 matemaruka (Wiecej historii,
geografii, biologii, chemii i fizyki. Gospodarce.pl).

Y Pecrry6mini Ilonpimma ogHMM 13 MPIOPUTETIB AEP>KaBHOI TOMITHKA Y Tary3i
OCBITH y 3MICTI CepeaHhOI OCBITH € BHKJIAIAHHS MATEMATHKH 1 MPHPOTHHUNX
npenMeriB. ba3oBuil HaBYANBHWN IUTaH I8 CEpeAHIX KT (3arajdbHO-TEXHIYHI 1
3araJbHOOCBITHI IIKOJIM 3-T0 €Taly OCBITH) mepemdadae MIOTH)KHEBE HABAaHTAKCHHS y
BHBYEHHI reorpadii, Oiomorii, ximii 1 ¢izuku g0 4 roaus. I'eorpadis, Giosoris, ximis i
(hizuKa BKIIOYEHI B TPyMy HpPEOMETIB, AKi peali3yloThCS B PO3MHUPEHOMY 00Cs3i 6
TOAWH Ha TWXIEHb, N0 SKUX BITHOCUTHCA TaKoK 1 Matemaruka (Wiecej historii,
geografii, biologii, chemii i fizyki. Gospodarce.pl).

VY xpaiHi Ha 3aranpHOHAIIOHANEHOMY piBHI 2020 piK MPOTrONOIIEHHH POKOM (Hi3UKH
Ha YeCTh IMONBCHKUX (i3uKiB Ta ixHIX gocsrHeHb. Tak, Cenat PecmyOmiku Ilompima
BUCJIOBJIIOE€ BJSYHICTh 3a MHWBLII3amiiHE 3HAYEHHS IIi€i Tamy3i HayKW. 3 METOI €
TomyIsipu3antist Gi3UKH, PO3BUTKY 3B’ S3KIB MK YUHUTEISIMU Ta (axiBISIMH PI3HUX Tary3en
eKOHOMIKH 37iiicHIoE HismbHICTh [lonpceka ¢izuuna cmimeHOTa (Polskie Towarzystwo
Fizyczne (PTF)). Ile npoBenennst BuctaBok («100 pokiB ITonbChKiit (hi3udHiil CIITBHOTI)
Ta 3axofiB («/lucraniiiiHe 3aHATTS — «YpaHisD» OE3KOIITOBHO /ISl BUATENIB Ta YUHIBY,
«Kypnan «Porton» i «HelitpuHo», «KoHKYpC 3adBOK Ha CHHXPOTpPOHHI JiHiT Solaris»,
«Ceminap 1o Ius Hayku B ITomsimi» Toro (Polish Physical Society).

[Tonmbchke ¢iznyHEe TOBAPUCTBO Bif3HAYa€ BUCOKI AOCSATHEHHS Yy cdepi HaBUaHHS
¢i3uku Haropomoro Ixerox bsnkoBcbkuit. [lpemiss mpuCymKyeTbes 3a BHUIATHY
OCBITHIO JisUTHHICTh IIKUTPHUM YUWTENSAM, BHKJIAJadyaM 3akKJafiB BHINOi OCBITH Ta
3aKiajiiB HemepepBHOi OCBiTH. Haropoma 3acBiguye BHCOKI CTaOUIbHI pe3ynbTaTd
HaBYaHHS (Pi3MKM, aBTOPCTBO MIAPYYHHUKIB Y METOAUYHHX JOCHTIKEHb, YIIPOBAIKESHHS
IHHOBALIHHUX MeToIiB HaBYaHHA. KaHnuaaTypu Ha Haroponu BHCYBaroThCs ['0lI0OBHUM
KomiteToM ¢i3nuHoi omiMmiaau, HamioHanbHUM KOMITETOM TYpHIpY IOHHX (i3UKiB
(Polish Physical Society).

BucnoBok. JlocmikeHHs CHCTEMH TiJBHINEHHS KBajiikarii BYUTENIB
MPUPOAHNYO-MATEMATHUYHUX MPEAMETIB y MiCIIuIIoMHii ocBiti [lonpimi mokasye, 1o
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HaHOUTBIII TIEPCIICKTUBHUMU ISl BUBYCHHS Ta 3aIT03UYCHHS € MIABUINCHHS KBaidhiKarii
BUUTENIB Yepe3 HaOyTTsA HeQOpMabHOI OCBITH, SIKE BJAJO TOEAHYETHCS 3 HAJaHHIM
OCBITHIX mociyr (opmansHOI Ta iHQOpManbHOi ocBiTH. [lepcrmekTMBaMU MOAANBIIMX
PO3BIJIOK y BOMY HampsiMi BOaYaeMoO y PO3IMIMPEHHI Kojia JOCHiIKYBaHUX KpaiH s
BHBYCHHS TPOTPECUBHOrO JOCBiAy 3 NMHTaHb MiABUIICHHS KBasidikallii BUYUTEIIB Y
MICISAIATUIOMHINA OCBITI.
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