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MAIN DIRECTIONS OF MODERNIZATION OF THE CONTENT AND FORMS OF
INCREASING THE QUALIFICATION OF TEACHERS OF NATURAL-
MATHEMATICAL SUBJECTS IN UKRAINE, TAKING INTO ACCOUNT THE
EXPERIENCE OF THE REPUBLIC OF POLAND

Abstract: the article examines the features and differences of the content and forms of
advanced training of teachers of natural and mathematical subjects in postgraduate education in
Ukraine and the Republic of Poland. The results of a study under the international program of
TALIS (The OECD Teaching and Learning International Survey) on the indicators of
professional development and qualification improvement of teachers in both countries are
analyzed. The author proposes measures to update the content and forms of professional
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development of Ukrainian teachers, taking into account the experience of Poland — the
transition to short-term teacher training courses (expansion of the professional module), the
organization of thematic courses in professionally oriented disciplines, the introduction of
psychological and pedagogical assistance courses, foreign language courses and programs at the
in-school level.

Key words: teachers of natural and mathematical subjects, content, forms of teachers'
qualification improvement, Ukraine, the Republic of Poland.
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OCHOBHBIE HAITPABJIEHUA MOJAEPHU3AIIUU COAEPKAHUA U ®OPM
MOBBINIEHUSA KBAJIUGUKAIIAA YUYUTEJIENR ECTECTBEHHO-
MATEMATHYECKOI'O ITPEJIMETOB B YKPAHUHE C YYETOM OIIBITA
PECITYBJIMKH IT1OJIBIITA

AnHomayus: B CTaTbe UCCIIEAOBAHBI OCOOCHHOCTH W PA3IM4Ms COACPKaHUSA U (HopM
NOBBINICHUST KBATM()UKAIUU y4YUTENEH EeCTECTBEHHO-MAaTEMaTHUECKUX IPEIMETOB B
NOCIEAUIIOMHOM o0Opa3zoBaHuu Ykpauusl U PecnyOnuxu [lonbema. IlpoanammsupoBaHbl
pe3yabTaThl uccienaoBanus no mexayHaponHoit mporpamme TALIS (The OECD Teaching
and Learning International Survey — MexmyHapoaHblii OIPOC MPENnoaBaHust U 00ydYeHUS B
OBOCP (Opranu3anus 5SKOHOMHYECKOTO COTPYJHHYECTBA U PAa3BUTHA)) OTHOCUTEIHHO
nokasarenae npo(ecCHOHAIBHOTO Pa3BUTUS U COBEPILICHCTBOBAHMS YyuHTelded B o0eux
cTpaHax. ABTOPOM HPEJIOKEHbI MEPBI 10 OOHOBJIEHUIO COAEp)KaHUS M (HOPM IOBBILICHUS
KBAJIM(HUKAIMKA YKPAaUHCKUX yuuTenedl ¢ yderom ombita [lompmmm — mnepexoj Ha
KPaTKOCPOYHbIE KypChl TOBBINIEHUS KBadu(uKauuu (pacmupeHne npogeccrnoHaIbLHOTO
MOJyJisl), OpraHM3alMsl TEMaTUYECKUX KYypcOB MPO(ECCHOHAIBHO OPUEHTHUPOBAHHBIX
JTUCLIUIUINH, BBEIEHUE KYPCOB ICHUXOJIOTO-IIE€arornueckoil MoMouy, KypcoB MHOCTPAaHHBIX
A3BIKOB U IPOIPaMM Ha BHYTPH LIKOJIBHOM YpPOBHE.

Knrouegvie cnosa: yuntens eCTECTBEHHO-MAaTEMaTUYECKUX IPEIMETOB, COJEpIKaHUE,
(bopMbI OBBILLICHUS KBATU(UKALIMK yuuTenel, YkpanHa, Pecnyonuka Iomnbia.

Natalia Yevtushenko

An extended abstract of a paper on the subject:
“Main areas of modernization of the content and forms of professional development of
teachers of natural sciences and mathematics in Ukraine, taking into account
the experience of the Republic of Poland”

Problem setting. Today in Ukraine,
large-scale measures are being taken in the
system of professional development of teach-
ers of natural sciences and mathematics in
postgraduate education, the purpose of
which is to reform school education. In this
regard, the experience of the Republic of
Poland, a country that has achieved positive
progress in the implementation of the reform
of professional training and qualification
improvement of teachers in this category, is
of considerable interest.

Recent research and publications
analysis. Professional training and teacher’s

qualification improvement in the Republic of
Poland have been thoroughly studied by
Ukrainian scholars (V. Pasichnyk,
Yu. Gryschuk, T. Krystopchuk, V. Maibo-
roda, G. Nikolay, Yu. Yanisiv, I. Yankovich).
Some issues of professional training of
Polish teachers have been the subject of
research by Polish scientists (A. Mushyskyi
(A. Muszyski), (R. Muszkieta), U. Novatska
(U. Nowacka), E.Neroba (E. Nieroba),
(V. Sitarska), (1. Shemprukh), (Ya. Moritz)).
Paper objective. The purpose of the
article is to determine the main directions of
improving the content and forms of profes-
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sional development of teachers of natural
sciences and mathematics in postgraduate
education in Ukraine, taking into account
the experience of Poland.

Paper main body. The systems of ad-
vanced training of teachers of natural and
mathematical subjects in postgraduate
education of Ukraine and the Republic of
Poland are today in a state of their active
development and improvement. The main
tasks of the domestic system of advanced
training of teachers of natural sciences and
mathematics in postgraduate education ac-
quire clarifications in their formulation.
There is a need to bring the scope and con-
tent of teacher training in line with current
needs of the country, professional demands
of teachers and the introduction of modern
technologies in education.

The main directions of Polish educa-
tional policy on in-service training of teach-
ers of science and mathematics are the
education of values and formation students’
patriotic moods, the introduction of a new
basic curriculum for general education, the
development of students’ independence,
creativity and innovation, the formation of
digital competencies of students and teach-
ers, safe and responsible use of resources
available on the Internet.

Common in the content of in-service
training of teachers of natural sciences and
mathematics in Ukraine and Poland are
modern methods of teaching science and
mathematics, psychological and pedagogical
support of the educational process, develop-
ment of teachers' competencies, use of infor-
mation and communication technologies in
teaching subjects, basics of inclusive educa-
tion, labor protection and life safety in
secondary education institutions, methods of
preparing students for external independent
assessment, preparation for international
studies of TIMSS, PISA.

The peculiarities in the formation of
the content of professional development of
teachers of natural sciences and mathematics
in Ukraine include the introduction to the in-
service teacher training content such disci-

plines as: philosophy of education; history of
the state and law of Ukraine; history of
pedagogy. Distinctive in the content of
professional development of teachers of the
Republic of Poland are the following areas:
professional advancement; professional coun-
seling; language skills development in speak-
ing foreign languages; word culture and voice
emission; the art of public speaking.

The conducted comparative analysis
of the forms in organization of the educa-
tional process of professional development
of teachers of natural sciences and
mathematics in Ukraine and Poland showed
that in-service training courses for Ukrain-
ian teachers correspond to teacher training
courses (kursy doskonalenie nauczycieli),
thematic (full-time) courses by the institu-
tional form correspond to discipline im-
provement courses (kursy doskonalgce
przedmiotowe) and advanced training
courses  (kursy doskonalenie  ponadp-
rzedmiotowe). The dissimilar forms of
professional development of Polish teachers
are courses of psychological and peda-
gogical assistance (pomoc psychologiczno-
pedagogiczna) and courses in a foreign
(English, German, Spanish) language (kursy
Jezykowe).

In the postgraduate education of the
Republic of Poland on teachers’ professional
development there is a tendency to shift the
focus and importance of teacher training to
school, to in-school informal communica-
tion, cooperation, interaction, mentoring on
the basis of short-term but intensive in-
school programs.

Conclusions of the research. Thus,
among the areas of modernization of the
content and forms of professional develop-
ment of Ukrainian teachers of science and
mathematics in postgraduate education it is
necessary to select changes in the organiza-
tion of professional development of teachers
at the regional level and at the level of gen-
eral secondary education: increasing the
number of short-term courses for teachers
(expansion  of  professional  module);
organization of thematic courses of
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professionally oriented disciplines; renewal
of the general cultural component due to the
introduction of psychological, courses of
pedagogical assistance, and courses in for-
eign languages; development of in-school
professional improvement of teachers.

ITocTanoBKka mpoljeMu B 3arajb-
HOMY BHIJIAL Ta 11 3B’SI30K 13 BaXKIUBUMHU
HAyKOBHMM YU MPAKTUYHUMHU 3aBJIaHHSMHU.
Ha cporogui B VYKpaiHi BKXUBAIOTHCS
MaciuTaOHl 3aXO0IW B CHUCTEMI IIABHUILEHHSI
KBaJTiiKaIii BYNTENB IPUPOTHUIO-MATEMA-
THYHUX TPEAMETIB Yy  MCISIUILUIOMHIN
OCBITI, HAWBaXXJIMBIIIOID METOI0 SKHX €
pedopMyBaHHs MIKUIBHOT ocBiTU. Pedopma
nporpaM,  IHTETPYBaHHS  MPHUPOJIHUYO-
MaTeMaTHYHUX MPEIMETIB, BUKOPHUCTAHHS
Cy4aCHUX TEXHOJIOTil B OCBITHHOMY IIPOIIECi
— 1€ JuIIe JesKi HOBOBBEACHHS, 3 SKHUMH
CTUKAIOTBCS CydacHI BuuTeni. 30KpeMa, Ha
3araJlbHOHAI[IOHAJIbHOMY DIBHI BiJIMOBIAHO
no Ilmany BukonanHs 3aBnanb Konmemirii
pO3BUTKY menaroriunoi ocpitu (2018) nie

IIporpama  mpoOBENEHHS  EKCIEPUMEHTY
BCEYKpaiHChbKOro piBHA “Po3polbiieHHsa 1
BIIPOBAKCHHS HaBYAIBHO-METOANIHOTO

3a0e3nedeHHs iHTerpoBaHoro kypcy “Ilpu-
ponanui Hayku” mis 10—11 kmaciB 3akiajiB
3arajibHOi CepelHbOi OCBITHM’ Ha CepIeHb
2018 — xoBrens 2022 pokiB” (Hakaz MOH
Bix 03.08.2018 Ne 863) [3], uro cnpsiMmoBaHa
Ha TIJABUIIEHHA KBamiQikamii BYUTEIIB
BiAmoBigHO 10 BuMor koHunemmii “Hosa
yKpaiHcbKa 1Komua’” [4].

Oco0nuBoro 3HaueHHs Ha0yBa€ 3MICT 1
dbopMu miABUIIEHHS KBami(ikaiii BUYUTETIB
NPUPOIHUYO-MATEMAaTHYHUX TPEIMETIB Y
HiCIAIUIUIOMHIA  ocBiTI  Ykpainu. Tomy
3HAYHOTO 1HTEpecy HaOyBae jocBia Pecmy0-
niku [lonbIa, kpaiHy, siKa 3a JOCUTh KOPOT-
KAA dYac Ha TMPaKTHI JOCATIIa BaroMux
NO3UTHUBHUX 3pYyLIeHb Y 31iHCHEeHHI pedo-
pMu npodeciiiHoi MArOTOBKH 1 BJOCKOHA-
JeHHs BuMTeNiB wiei kateropii. IliaTBep-
JDKEHHSI TOMY € TIOKa3HUKM KpaiHu Yy
MibxkHapoaHoMy npociimxeHHi PISA-2018
(Program  for  International  Student
Assessment — mporpamMa MIKHApPOJHOTO

OI[IHIOBaHHs y4HiB). Tak, 1M0JJ0 BU3HAYCHHS
y MOJIbCHKUX IIKOJISIPIB PIBHS MaTeMaTUYHOI
KOMIIETEHTHOCT] CEpeHIi IMOKa3HUK CKJIaB
516 GaniB (ma 27 OamiB OinbIne Bia piBHA
kpain Opranizanii €KOHOMIYHOTO CHiBKO-
oiTHunTBa Ta po3Butky (OECP)), y ramysi
IPUPOJHUYMX KOMIETeHTHocTel — 511
OamiB (3 wmicue cepen kpain €C, Ha 22
MyHKTH BUIIE CEPETHHOTO MOKa3HUKA B Kpai-
nax OECP) [18].

AHagi3 ocTaHHIX JocCTHigKeHL i
nyoJikamiid, y SKUMX  3all04aTKOBaHO
pO3B’s3aHHS JaHOi MpoOJeMH 1 Ha sKi
cripaeThest aBTop. [Ipodeciiina miaroToska i
BJIOCKOHAJICHHS BuMTeniB y PecmyOumimi
[Tonbia TPyHTOBHO BHBYANacs YKpaiHCh-
kuMu BueHuUMH (A. Bacumok, HO. I'pumyk,
T. Kpucronuyk, B. Maiibopozna, I'. Hikomnai,
B. Ilaciyauk, lO. SHicis, L. SIakoBuy).
Oxkpemi nutaHHa TpodeciiHOl MiATOTOBKU
MOJBCHKUX ~ YYHUTENIB CTala TPEAMETOM
JOCTIPKEHHS TOJbCHbKUX HAYKOBIB y Tpa-
X, 1o Oyau 3axumieHi B YkpaiHi
(A. Mymunscki (A. Muszyski), P. Mymikera
(R. Muszkieta), V. Hosamka (U. Nowacka),
E. Hepo6a (E. Nieroba)), b. Citapcrka
(B. Sitarska), I. Illemnpyx (I. Shemprukh),
s1. Mopits (J. Moritz)).

AHajii3 HayKOBHUX Ipalb MOJbCHKUX
nocriguaukiB (M. 3manesuu (M. Zdanevich),
. Monrypsxucekuit (J. Potturzycki)), K. Be-
perrunnacekuii (K. Vereshchynsky), M. IIu-
MaHchkui (M. Szymanski)) cBiguuTh, 110
ocobnMBe  Miclle B JepKaBOTBOPEHHI
IMonpmi 3aiiMae MICISUIIOMHA OCBITA,
CKJIQJIHUKOM fKOi € cucrema mnpodeciiiHoro
BJIOCKOHAJICHHSI BUMTEINIB. 3B A30K OCBITH
MOJIbCHKOTO CYCIUIBCTBA 3aBXKAH OYB B3a€M-
HuM. CollianbHi 3MIHH CTaBaIH JHKEPETIOM Ta
IHIUKATOpOM Uid OOIPYHTYBAaHHS IUIEH,
3MicTy, (opM, METONIB OCBITH BYMUTENIB
(OCBITHI 3aKjia BUKOHYBAJIM 3aMOBJICHHS
CYCIIIIBCTBA 1 3MIHIOBANUCS 3QJIEKHO BIJ
fioro motped). CBOEO Yeproro, OCBITHS ra-
Ty3b Oe3MocepeHhO BIUTMBajla Ha CTaHOB-
JICHHSI CYCNUIBHUX MpOrpaM 1 BHU3HAYEHHS
MpIOPUTETIB pO3BUTKY Kpainu. Came Ha
BUUTENIB IIOKJIAJANNCS BEJIHUKI CIOHIBAHHSA
MOJIbCHKOTO HApOAY 010 BUXOBAHHS MOKO-
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JHHS, 31aTHOTO MOOYIyBaTH €KOHOMIYHO i
HOJIITHYHO CHIIbHY aepkaBy [7, c. 20].

Bujinennsi He BHpilIeHHUX paHile
YACTHMH 3arajibHoOI Mpo0JeMH, KOTPUM
MPHUCBSIYYETHCST JaHa CTaTTs. Hespakarouu
Ha 3HAYHY KUIBKICTh JOCIIKEHBb MPUCBIUC-
HUX NpoOJieMi MIArOTOBKU 1 MpodeciiiHoro
BJIOCKOHAJICHHS BuuTeNmiB y PecmyOmiii
[Tonbina, getanpHOI yBaru morpedye MocCi-
JOKEHHSI CUCTeMHM TMIABUIICHHS KBamidikarii
BUYUTEIIIB MPUPOJTHUYO-MATEMATHYHUX MPEJI-
METIB y MICISAUILUIOMHIA OCBITI, 30KpeMma,
NPOBE/ICHHS MOPIBHAIBHOTO aHANI3y 3MICTY
i GopM migBuIeHHs KBaiiikaiii BUUTEITIB
B VYkpaini Tta [lompmi 3 METOIO BHKO-
pUCTaHHS B YKpaiHi IPOTPECUBHOTO TOCBIAY
1HIIOT KpaiHy.

@opmy.IIOBaHHSI  MeTH  CTATTi
(mocraHOBKa 3aBHaHHS). MeTor crarTi €
BU3HAUCHHS OCHOBHHUX HAIpsSMiB BJIOCKOHA-
JIEHHS 3MICTY 1 ()OpM MiBHIIEHHS KBasTidika-
il BYMTENIB  NPUPOIHUUO-MATEMATUYHUX
NPEIMETIB Y MICISIUITIOMHIN OCBITI YKpaiHu
3 ypaxyBaHHAM J10cBiny [lombmii.

Bukyiax ocHOBHOro Marepiany
JAOCJiZKeHHSI 3 TIOBHUM OOTPYHTYBaHHSIM
OTPUMaHUX HAyKOBHX pe3yabTaTiB. CHucTeMu
MiBUIICHHS KBaJi(iKallii BUUTENIB TPUPOJI-
HUYO0-MaTeMaTUYHUX MPEJIMETIB Y MiCIISIINII-
JOMHIM ocBiTi VYkpainu 1 PecmyOmiku
[Tonpiia nepeOyBarOTh CHOTOAHI B CTaHI iX-
HBOTO AaKTHBHOTO PO3BUTKY 1 BJOCKOHA-
nenHs. OCHOBHI 3aBIaHHS BITYM3HSHOI CHC-
TEMHU TMIJBUIIEHHS KBamidikaiii BYUTENIB
MPUPOJTHUYO-MATEMATHIHUX — TIPEIMETIB Y
HICISIIMIUIOMHIN OCBITI HaOyBalOTh YTOUHEHb
y cBoeMy (OPMYIIOBAaHHI, IO OJHOYACHO
noTpedye KOMIUICKCHOTO 1X pO3B’s3aHHS.
Bunnkae HeoOX1IHICTh TIPUBEIEHHS OOCSTIB 1
3MICTY TiJIBUIIEHHS KBaiQikallii BUUTENIB y
BIAMOBIJIHICTE /10 MOTOYHHX TMOTPEeO KpaiHH,
YTOUHEHHSI 3MICTY MNpOo(eciifHOro BIOCKOHA-
JICHHS BYMTENB HAa OCHOBI HMOT0 ILTLOBOTO
CpsIMYBaHHS, (YHKI[IOHAJIbBHUX OOO0B’S3KIB,
HasiBHOI OCBITH Ta JIOCBIy BYHTENIB Ta
3aIpOBA/DKEHHSI CYYaCHHX TEXHOJOIHd B
OCBITHBOMY TIPOIIECI.

Jlo TONOBHUX HampsIMiB OCBITHBOI
MOJIITUKH TIOJIbCHKOI JepKaBH, 110 OEpyThCs

0O yBarWm TMijJ 4Yac OpraHizamii mporecy
TiIBUILECHHS KBamidikalii BYMTEIIB MPUPOI-
HUYO0-MAaTEeMATUYHUX TIPEIMETIB, HAICKHUTH
BUXOBaHHS LIHHOCTeW Ta (OopMyBaHHS
NaTpiOTUYHUX HACTPOIB y4YHIB, YIpOBa-
JOKEHHSI HOBOTO OCHOBHOTO HAaBYaJbHOIO
IUIaHy  3arajdbHOi  OCBITH,  PO3BHTOK
CaMOCTIHHOCTI, TBOPUYOCTi Ta IHHOBAIIMHOCTI
yuHiB, (OpMYyBaHHS UPPOBUX KOMIETEHIIIH
VYHIB 1 BYMTEINIB, O€3MeYHe Ta BIJAIMOBijIA-
JbHE BUKOPHCTAHHS PECYPCiB, HASBHUX Y
Mepexi [arepuer [15].

CrutbHUM y 3MICTI TiIBUIIICHHS KBaJIi-
¢bikallii BUATEINIB TPUPOTHUIO-MATEMATUIHUX
npenmeriB  Ykpaian U [lonpmi € cydacHa
METO/IMKa HaBYaHHS MPUPOJAHUYO-MaTeMaTuy-
HUX TIPEIMETIB, TICUXOJIOTO-TICaroriqHIMA
CYIPOBII OCBITHBOTO MPOIIECY, PO3BUTOK
KOMITCTCHTHOCTEH BYHTEIIIB, BUKOPHCTAHHS
1HpOpMAaIIITHO-KOMYHIKAIIHHIX TEXHOJOTIH Yy
HABYAaHHI TIPEIMETIB, OCHOBH IHKIFO3UBHOL
OCBITH, OXOpOHa mpaii Ta  Oe3mneka
KUTTEMSUIGHOCTI B 3aKJIafiaX  CepeaHbOL
OCBITH, METOJUKA MIATOTOBKH VYYHIB [0
30BHIIIHLOTO  HE3aJIC)KHOTO  OIL[IHIOBAHHS,
MiATOTOBKA YYHIB J0 Y4acTi B MDKHapOIHUX
mocmmkenas  TIMSS 1 PISA. Jlo
ocobmuBocTed y  (GopMyBaHHI  3MICTy
MiABHUILIEHHS KBami(ikaiii BUYUTETIB MPUPO-
HUUO-MAaTeMaTUYHUX TpPEeIMETIB B YKpaiHi
MOXHA BIJIHECTM BKJIIOYEHHS y  3MICT
KypCOBOTO TI/IBUIIIEHHs KBasidikaiii BYMUTE-
JIB TaKUX JUCHMIUIH, SIK-OT: Qitocodis
OCBITH; ICTOpis JAepXaBu 1 IpaBa YKpaiHuy,
IcTOpisl MeAaroriki. BinMiHHMM y 3MicTi
npodeciiiHoro BAOCKOHAJIEHHs BUuTENiB Pec-
nyomiku Ilompima € Hampsimu: mpodeciiine
MpoCyBaHHS; TpodeciiiHe KOHCYJIbTYBAaHHS;
PO3BUTOK MOBHUX HAaBHYOK y BHUKOPHCTaHHI
IHO3EMHHMX MOB; KYJIbTypa CJHIB 1 emicis
TOJIOCY; MUCTEITBO MyOTIYHOTO BUCTYILY.

30kpemMa, 3MICTOBa  HACHYEHICTh
MiJBUIICHHS KBamidikailii BYUUTENIB B YKpa-
H1 BKJIFOYA€ BUCBITICHHS MPOBIIHUX HAIps-
MIB PO3BUTKY Cy4acHOi OCBITH, OCHOBHHX
KOHIICTIIII OCBITHBOI JISUTBHOCTI (TyMaHi3a-
Iii, JeMOKpaTu3aiii OCBITH, KOMIETEHTHIC-
HOTO HAaBYAHHS TOIO), PE3YJIbTATIB HAYKO-
BUX JIOCHIUKEHb Yy Taly3l T'yMaHITapHHUX,

22 Teopis i npakxmuka ynpaeninus coyianvuumu cucmemamu 3 2020



OPTAHI3ALIIHHO-TIEJAT OT'T9HI YMOBH ®OPMYBAHHA [IPO®ECIHHOI
MAHUCTEPHOCTI MAUFYTHIX CITEL[IAJIICTIB

MPUPOJHAYO-HAYKOBUX 3HAHb, CYYaCHHUX
MeJaroriYyHuX TEXHOJOTIH, GopM 1 MeTOaiB
3acBO€HHS 1H(OPMALIWMHUX TEXHOJOTIH B
ocBITI [5]. 3MiCT KypCOBOTO ITiIBUIIICHHS
KBaJTiiKaIii BYNTENIB MPUPOTHUIO-MATEMA-
TUYHUX TIPEAMETIB B YKpaiHi GopMyeThCs

Ha MDKIUCIUIUTIHADHOMY PpiBHI, a came:
¢imocodiss ocBiTH, memarorika, MCHUXOJIOTIA,
METOJIMKa HaBYaHHS MPUPOTHUYO-MATEMA-
TUYHUX TPEAMETIB, BUKOPUCTaHHS 1HOP-
MaIliifHO-KOMYHIKAllIiHUX  TEXHOJOTil B
ocBiTi (Tabsmms 1).

Tabruys 1

3micT nporpamu nixBuIeHHs KBaJdidikanii BunTesiB ¢iznku Ta actpoHomii (popmMa HaBUAHHS —
aucTaHniiiHa, KiabkicTs rogud — 108 roa./3,6 kpen.)

. 3aranpHul
Ha3sa monynis
o0csr Kpen.
Monyns 1. ®@inocodis ocBiti XXI cTomTTs 0,47
Monyns 2. Teopist i mpakTHKa BIOCKOHAJCHHS IEAAaroridHOI MaliCTepPHOCTI Ta iHKIIIO3MBHOI 0,47
KOMIETEHTHOCTI MPAIiBHUKIB OCBITH
Monynp 3. 3aKOHOJABCTBO PO OCBITY Ta OXOPOHA Tparli 0,2
Monyns 4. OpraHi3amiifHO-TIeJarorivHi 3acad PO3BHUTKY MPOQPECiHHUX KOMIETEHTHOCTEH 2,06
yauTens (i3UKHA Ta aCTPOHOMIT
Monyns 5. [HpopmaniiiHO-KOMYHIKaTHBHI TEXHOJIOTI] B AisUTHOCTI EIpaIliBHAKIB 0,4
Pazom 3,6
Hoxepeno: [1].
JlocmimKkeHHs CTPYKTYpH HaB-  METIB BIATNOBIAHO JI0 KOXHOI IpPEAMETHOL
YapHUX IUJIaHIB KypCOBOTO IIJBHINEHHS  Tajly3i, OXOIUIIOIOTH TaKi acleKTH: HAyKOBHUU
KBamidikarii BYUTEIIIB OPUPOJHUYO-  METOJ K OCHOBA PO3BUTKY JOCITIAHHUIIBKOTO

MaTeMaTHYHUX MPEIMETIB BKa3ye Ha Te, 10
y 3MICTI MiABUIICHHS KBamidikauii B ojHa-
KOBIll Mipl NPHUIUIIETBCS yBara 3aralbHO-
ocBiTHBOMY Monymto (50%) 1 daxoBomy
moayito (50%), 7% Bix 3araibHOi KUTBKOCTI
TOJIMH CKJIa/a€ MOAYJIbHUU KOHTpOsb, 13%
BUJIJISIETHCA Ha TIPOBEACHHS I€IarorivyHol
IPAaKTUKU. 3MICT (PaxoBOro MOIYJIsl CHPSMO-
BaHO Ha MOTJMOJEHHS 3HaHb YUUTENIB 111010
HaYKOBO-TEOPETUYHHUX OCHOB  IIKIJIBHOTO
KypCy TPUPOAHUYO-MATEMAaTHYHHX IpeIMe-
TiB, PO3IJIsA] po0seM Teopii Ta METOIUKHU iX
HABYaHHS. 3MICT  3araJlbHOOCBITHHOT'O
MOJyJIsl CIPSIMOBAaHO Ha (DOPMYyBaHHS TaKUX
BOKIIMBUX KOMIIETEHTHOCTEH BYHTENS, SK
MOBJICHH€EBA, 1H(QOpMaLiitHO-1IM(PpOBa, PO3T-
TS METOJOJIOTITYHMX TIpobiemM pedopmy-
BaHHs OCBITH U peanizanii koHmeniii HoBoi
ykpaiHcbkoi mkonu. [legaroriuna mpaktuka
nependavae 03HAHOMJICHHS CllyXadiB 13 HO-
BUMH TEXHOJOTIIMA HAaBYAaHHS TPEIMETIB,
3BEpTAETHCS yBara Ha BapilaTUBHICTb METO/IB
Ta IpuiioMiB poOoTH BumTens [2].

BonHouac — TemMaTMuyHI  HampsMH
npoQeCiiHOTO BIOCKOHAJIEHHS TMOJBCHKHUX
YUYUTEIIB MaTEMAaTUKU 1 TPUPOIHUYMX Mpe.I-

CTaBJICHHsSI YYHIB /10 YPOKIB MaTeMaTHKH 1
NPUPOJHUYUX TPEAMETIB, pPOJb 3aKJIaJiB
He(OpMaIbHOI OCBITH Ta BUIIUX 3aKJIAiB Y
dbopMyBaHH1 AOCTIIHULBKHUX MOTISAIB Cepe]
YUHIB 3 MAaTeMaTUKU 1 HPUPOJIHUX Hpe.-
MeTiB; e(peKTUBHE HaB4YaHHA — QopMmu i
MeToIu poOOTH Ta 3aco0u, IO CHPHUSIOTH
PO3BUTKY KJIIOYOBUX KOMIETEHLIN Y4YHIB,
30KpeMa  BHUKOpPUCTaHHS  1HQoOpMaIiiiHo-
KOMYHIKAI[IHHUX TEXHOJIOTI Ha ypokax
MPUPOJHUYNX TPEAMETIB  (MOJEIIOBaHHS,
IMiTaIiifHi porpaMu, KOPUCTYBAIbKI J101aT-
KU-YTUJIITH, MYJbTUMEIINHI  Marepianu,
HaByanbHi irpu) [10, c. 6].

OTxe, TOPIBHSUIBHE JOCIIKEHHS
3MmicTy  mpodeciiHOro  BJIOCKOHAJICHHS
MOJIbCBKUX BYUTEIIB CBIAYUTH MPO BUCOKUMI
piBEeHb MPAKTUYHOI'O CHPSAMYBAaHHS OCBIT-
HBOTO TIPOIIECY, 3/100YTI BUUTEIISIMH 3HAHHS
000B’3KOBO BHKOPHUCTOBYIOTbCS B IpOIIECi
pOOOTH 3 YUHSAMHU.

3ayBa)KUMO, IO PEe3yJbTaTH JOCIi-

JOKEHHST 32 MDKHAPOJHOKI  IMPOTPaMOI0
TALIS (The OECD Teaching and Learning
International  Survey —  MixHapoaHe

ONMUTYBAHHA BHUKIIAJAHHA Ta HABYAHHS B
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OECP (Opranizaiisi €KOHOMIYHOTO CITiB-
pOOITHHIITBA Ta PO3BHUTKY)) CBIAYATH MIPO
BUCOKY BMOTHBOBAHICTh YKpPaiHCBKHX 1
MOJIbCHKUX KOJIET y MiJIBUIIEHHI CBOTO IPO-
¢eciitnoro piBus. Tak, 98,2 % ykpalHCBKHX
BUUTENIB 3aiiManucs npodeciiHUM PO3BUT-
KOM BIIPOJIOBXK ocTaHHIX 12 micsmiB (Ha 10
% mepeBullye CcepelHii TMOKa3HUK [0
TALIS-2013). Haii0inpi KpUTHYHUMH TIOT-
pebaMu yKpaiHCHKUX BUUTEINIB € MOKpPAIICH-
HSl HABUYOK iH(OpMaIiiiHO-KOMYyHIKaiiHUX
TexHojorii ans  HaByanHsa (14,1 %),
OMaHyBAaHHS HOBHMH TEXHOJIOTiIMH Ha
pobouomy wmicri (16,8 %) [6].

V3aranpbHeHH aHaIi3 JTOCIIIKEHHS,
nposenaeHoro y Ilompmii cBimuuTh, 10 A0
97% BYHTENIB OTPUMYIOTH MOJANBINY IiCIIS-
JTUIUIOMHY OCBITY B pi3HUX (OpMaibHHUX Ta
He(OMMaIIbHUX dopmax. [lepeBaxxHo
BUMTeNl OepyTh ydacThb y Takux (opmax
npodeciifHOTO BIOCKOHAICHHS SIK-OT: KypCH
BrockoHaieHHsT — 81% (cepeaHe 3HAYCHHS

TALIS — 71%), xoudepenuii/ ceminapu
(52% no 44%), coinbai mepexi (41% no
37%), HaCTaBHUIITBO, NEAArOTiYHI MpaK-
Tuku, koyuuHr (45% mo 30%) Ta 38%
O0epyTh y4acTh B iHIWBIIyalbHUX/ CHUTBHUX
JociKeHHX (cepennii mokazHuk TALIS —
31%) [9].

3niiicHeHnd KOMITApaTHBHUN — aHANI3
dopM opranizailii OCBITHROrO TPOIECY ITiIBH-
IeHHS KBaTidikarii BYUTENIB MPUPOIHUYO-
MaTeMaTUYHUX TpeMeTiB B Ykpaini i [Tombii
MOKa3aB, M0 KypcaM MiABUIICHHS KBaJli-
¢ikamii yKkpaiHChKUX BYUTEIIB BiIIIOBIIAIOTh
Kypcu BIOCKOHaieHHs BuuTemB (kursy
doskonalenie  nauczycieli), TemaTu4HUM
(o4HHMM) KypcaMm 3a IHCTUTYLIHHOI (HOpMOIO
— KypCH BJIIOCKOHAJICHHS 3a MPEIMETOM
(kursy doskonalgce przedmiotowe) i kypcu
BJIOCKOHaNeHHS HamnpeamerHi (kKursy dos-
konalenie ponadprzedmiotowe) (taGmuis 2).

Tabauys 2

ChinbHe ii BigMiHHe y hopMax nminBuINeHHs KBaJidikanii BUMTeIiB NPUPOIHMYO-MATEMATHYHUX
NpeAMeTiB y nicasiAMNIOMHIN ocBiTi Ykpainu i Pecny6uikn ITonbma

VYkpaina

TTonpia

Kypcose minBumenns kBami¢ikamnii, popma HaBYaHHSI —
JICHHA, OYHA; yaJbHa; OYHO-IHUCTAHLIiTHA; UCTAHIiitHA

225 ron /7,5 kpen,.

150 ron / 7,5 kpen.

108 rox / 3,6 kpex.

60 rox / 2 xpen.

30 rox/ 1 xpen.

TematnyHi (09HI) KypcH 3a iIHCTUTYIIHHOIO (hOPMOIO

KprI/I BJIOCKOHAJICHHS 3a IIPEAMCETOM

30 roxn/ 1 xpen.

8-10 rox

4-16 rox

Kypcu BrockoHareHHS HaATIPEIMETHI

4-30 rox

MogHi KypcH (aHriiiicbka, HiMelbKa, iCllaHChKa
MOBH)

Y llonpmii HaBYaHHS Ha Kypcax
YIOCKOHAJICHHSI BUMTENIB XapaKTePHU3y€EThCS
BY3bKOIO  CIPSIMOBAHICTIO 1  KOPOTKUM
TEPMIHOM TIPOXOJDKEHHS, a caMme: Kypcu
BJIOCKOHaJIEHHS 1o npeaMery (“BuxoBanHs
MOTHBAIIl YYHIB 7O HaBYaHHS Ha YpOKax
marematuku” (4 ron), “HaykoBe Mmomemnro-

60 rox

BaHHs B kjaci” (4 ron), “Ypoku G0TaHIKH 5K
mikaa npuroma” (4 rTom), ““‘AHami3
pe3ynbpTaTiB ICIHTY 3 MAaTeMAaTHKH Ta 3
GI3MKH B KOHTEKCTI MIJABHUINEHHS SKOCTI
podoru B mkomi” (6 roxm), “HaykoBuii,
eKCIIEPUMEHTATbHUN Ta MPOEKTHUN METOIU
Ha ypokax (izuku” (6 TOm)); KypcH
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HaampeaMeTHOro BaockoHaneHHs (“Tlimro-
TOBKa BUMTEJIB JI0 y4acTi B mpodeciiiHOMY
KOHCYNbTyBaHHI” (4 Tom), “DopmyBaHHA
CTaBJICHHA 10 HaBYaHHS BIIPOJOBXK YChOTO

KUTTI —  mpodopieHTamis  miJ — 4ac
HaBYAJIbHUX 3aHATH (4 ronu),
“JliarHOCTYBaHHsI TPOQECIHHUX CXUIBHOC-
Ted y4YHIB — JIarHOCTHYHI Ta IMiTaIliiHi

irpu” (6 rtom)). Oprani3oByeTbcsi Kypcu
IICHXOJIOTO-TIeIaroriyHoi A0NOMOoru (pomoc
psychologiczno-pedagogiczna)
(“TIpakTukym €(hEeKTUBHOTO BUHTEJIS
marematuku” (12 ronm), “AcepTuBHuit
BUYMTENb — IPAKTUKYM aCEPTUBHUX HABUYOK™
(24 rom), “EdexkrtuBHI MeTOAM HaBYaHHA
(16 roxm), “MucrentBo eheKTUBHOI 3ycTpidi
3 6atpkamu’ (16 rox) Ta MoBHI Kypcu (kursy
jezykowe) (“KoxkeH BUMTENb 3HAE 1HO3EMHY
MOBY — aHriiiceky” (60 rox), “Koxen Bum-
TeJb 3HA€ 1HO3eMHI MOBH — icmaHChKy™ (60
ron), “KoxeH BUnTeNb 3HAE IHO3EMHI MOBHU —
Himenpky” (60 ron)) [11].

Cepen HenomikiB Takoi Gpopmu minBH-
mieHHs  KBajiiikaiii  MOJbChKI  BUMTENI
HA3WBAIOTh HEMOXJIUBICTh  IMPOJIOBKCHHS
JIesKUX KypciB abo moriubieHHs HaOyTHx
3HaHb 1 HaBHYOK. Tak, 3a3HA4Ya€THCS, IO
dbopMu miABHUILEHHS KBamigikaiii BUHUTENIB
MarOTh 30CEpPEKYBATUCS Ha KOHKPETHUX
INUTAHHAX B OCBITI. bakaHHSAM ydMTeNiB €
NPOXO/DKEHHS KYpCiB BIOCKOHAJICHHA Yy
KOPOTKOCTPOKOBHUX (opMmax, aje OuIbll
IPYHTOBHHX 3a 3MicToM [12, c. 40]. Came 1i
npo0JeMH YacTKOBO BHPIIIYIOThCS 3aBISKU
MIPOBEICHHIO 3HAYHOT KUIBKOCTI TEMAaTUYHUX
TpeHiHriB. Buwurtem HaifuacTime OepyTh
y4acTh Y TPEHIHIaX, OCKUIbKH BOHU 32 CBOIM
3MICTOM MakCHUMAaILHO HaOMMKeHl 10
CHUTYalliif, SIKI CTOCYIOThCSI 0e31ocepeHbOro
BUKOHAHHS IXHIX CIyX00BUX 00O0B’s3KIB
[16, c. 51].

3okpema, y pamkax OnepaTUBHOI
nporpamu “Jlroncekuii kamitan” (3aBaaHHS
9.4 — Bucoko kBaiidikoBaHi Kapu CUCTEMHU
ocsitn) (PO KL - Program Operacyjny
Kapital Ludzki 2007-2013, Dziatania 9.4) 3a
¢inancyBanHaM €pomnelicekoro Corwo3y y
criBmpaii 3 €BpPONEHCHKUM  COIiaTbHUM
doHIOM ANS  BUMTENIB  3allOYaTKOBAaHI

npoexktu (Y nomykax EiHmreiina —
Axkanemis PosymiB”, “Cucrema BIOCKO-
HaJICHHS BYUTEJIIB, 3aCHOBAHIi Ha 3arajabHO-
JIOCTYITHIM Ta BCEOIYHIM MIATPUMIN KT,
“InopmariiitHO-KOMyHIKaIii{HI TEXHOJIOTIi y
BUKJIQJ]JaHHI MaTeMaTUKH # MPUPOTHUUHUX
NPEMETIB y Cepe/iHiX MIKoax”’) i HaBYaHHS
(“InHOBariitHI TporpaMu HaBYaHHS TOYHUM
npeaMeram”’, “IHTerpoBaHe HaBYaHHS IpU-
POJHHMYUX TPEAMETIB 13 3aCTOCYBaHHSIM 1H-
CTPYMEHTIB iH(POpPMAaLIHHUX TEXHOJOTIH).
Cepen OCHOBHUX HanpsMiB
peaizalii HarloHAIBHOI OCBITHBOT MOITHKH
Pecniy6miku [Tonbmia € npodeciiine BIOCKO-
HaJIEHHS BYMTENIIB, 3acCHOBaHe Ha TICHIH
cmiBmpaimi 3 pPoOOTOMABISIMH, PO3BUTOK
npodeciifHOro  KOHCYJbTYBaHHS, (opmy-
BaHHS U(POBUX KOMIIETCHTHOCTESH YYHIB Ta
BUMTENIB, Oe3lMeyHe Ta  BIAMNOBIZAJIbHE
BUKOPHUCTAHHS PECYpCiB, JOCTYMHHX y Me-
pexi  [19]. Tak, 3a  OnepaTuBHOIO
nporpamoro ‘“3HaHHS, OCBITa Ta PO3BUTOK”
(PO WER - Programu Operacyjnego
Wiedza Edukacja Rozwoj 2014-2020) 3
METOI0 BCEOIUYHOT MIATPUMKH IIKUI, IS
3a0e3neyenHs misuibHOCcTi 7008 3akmanmiB
CepeIHbOI OCBITH Ta POOOTH KOHCYJIHTAHTIB
JUIE KO)KHOTO TIPOEKTY OJTHOPA30BO TOTYBa-
nocst Outbme 700 koHcynbTaHTiB [8]. 3a
npoekToM “CucreMa BJIOCKOHAJIEHHSI BUUTE-
JB Ha OCHOBI 3arajJbHOIOCTYITHOI KOMILIEK-
CHOI MIATPUMKHU IIKUT’, IO peai3oByBaBCs
Ocepenxkom po3Butky ocBitu (ORE -
Osrodek Rozwoju Edukacji) sk uyactuna
OneparuBHoi nporpamu “Jlroacekuii Kari-
tan”, 6yno miarorosneHo nonax 4000 ocib y
AKOCTI IIKUIBHUX OpraHi3aTopiB pPO3BUTKY
OCBITM Ta JEKUIbKa THUCSY KaHIUJATIB Yy
KOOpJMHATOPH OCBITHBOI Mepexi [8]. Takox
Ha 3arajJbHOHAI[IOHAIBHOMY pIBHI peai-
130BaHO  muIoTHI npoektu  “TliaTpumka
CTBOpeHHs  mkin  mpaktuku” — (2018),
3araJbHO-HaIlOHATHHHHA KOHKYpC
“Ilporpamu migroroBku Bumteni” (2019).
[TpoexT ‘“3aranpbHOHALIIOHATIBHA OCBITHS Me€-
pexxa” mependauaB CTBOpeHHS Mepexi IH-
tepHeT g0 2020 poxky Ta 00’€qHAHHSA BCIX
noibchkux — mkinr  (monam 30  500),
3a0e3MeYeHHs] BYMTENIB OE3KOIITOBHUMU
HaBYAJILHUMU MaTepiangamu [ 14].
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Huni B mexax mpoekty “Cucrema
IMATOTOBKM BYMTENIB HA OCHOBI 3arajibHO-
JOCTYMHOI KOMILJIEKCHOT MIAT-PUMKHU HIKLT
CTBOPEHO 3HAaYHY KUIBKICTH MEpex OOMiHYy
JIOCBIJIOM BYMTEINIB Yy Tajy3i MaTeMaTUKU Ta
npupoannynx Hayk. Oynkuionye Llentp Ha-
yku “Komepruk” y BapmaBi, AisuibHICTB
SKOrO CIpsIMOBaHa Ha MIATPUMKY Ta
JOTIOBHEHHSI IIKUJIBHUX MPOTpaM ISl y4YHIB
Ha pI3HUX PIBHAX HABYaHHS, CTBOPEHHS
OCBITHBOTO MPOCTOPY y HABYAHHI MIKIIBHUX
IpPEMETIB, PO3LIMPEHHA MICIeBOi, peri-
OHAJILHOI Ta 3araJbHOHAI[IOHAJIBHOI OCBITHIX
0a3, CTBOpEHHS Ta HAaJaHHS PIBHUX MOXJIH-
BOCTCH I PO3BUTKY Ta camopeai3arnii
MOJIOZIOTO  TIOKOJIHHS,  MOMyJspHU3arii
MOJIbCHKOI KYJIBTYPU Ta HAyKH B KOHTEKCTI
CBITOBHX IXHIX JIOCSATHEHb, IPOCYBaHHS ijei
HABYAaHHS BIPOJOBXK YCHOTO >KUTTS, 1HCIII-
pamii myOniuHux ne6ariB, MO MiAIHMaTh
CYCHUIBHO 3HAYYIIl TEMU HAYKU U KyJIbTYpH.
Tak, OAHIEIO 3 YHCICHHUX IPOIMO3MIIN
LleHTpy € 103B1UT BUUTENSAM CaMOCTIIHO Mpo-
BOJIUTH YPOKH 3 aCTPOHOMII Y BUCTABKOBOMY
npocropi [20].

TakuM YuHOM, Yy MICISAUIIIIOMHIN
ocBiTi Pecniy6nixu I[Tonbina momo npodeciii-
HOTO BJIOCKOHAJICHHS BUYUTEIIIB CIIOCTEpira-
€TbCS TEHJICHIIS Y IEPEHECEHH] LIEHTPY Baru
i 3Ha4yymocTi MIABUIICHHS KBamidikarii
BUMTEIIB Ha IIKOJAY, HAa BHYTPIIIHBO
HIKIIbHE He(OopMalibHE CHUIKYBAaHHS, CIIiB-
POOITHUIITBO, B3a€MO/IiI0, HACTABHUIITBO Ha
OCHOB1 KOPOTKOCTPOKOBHX, ajI€ IHTEHCUBHUX
BHYTPIIIHBO HIKIIBHUX IPOTrpam.

Jo polecy M1 IBUIIICHHS
KBaJTi(hiKaI(il BUUTEIIB MPUPOJHUYO-MaTEMA-
TUYHUX MPEAMETIB y MiCISIIUIIIIOMHINA OCBITI
JOJIYJarOThCSA ~ 3aKjaJu  BHUIIOI  OCBITH
[Tonbui, SiKi MparHyTh A0 MOCTIHHOTO BJIOO-
KOHAJIGHHd chiBmpami 31 mkonamu. Taki
dopmu opranizamii OCBITHBOTO IPOLECY
CIIPUSIIOTh BUPOOJICHHIO BAXIMBUX ‘‘HABUKIB
BUMTENIB IIOAO CTPYKTYpPYBAHHS CIIPHUATIU-
BOTO CEpEeIOBMILA JJI1 YYHIB 3 BUCOKUMHU 1
HU3BKUMH  piBHAMH  HaByanHs  [12].
3aknagaMd  TPOBOASTHCS — PI3HOMAHITHI
3ax0au — (ecTUBaNl HAYKH, MiJ Yac SKUX
OpTraHI30BYIOTHCS 3aHATTSI, JIEKII1 Ta BIPaBH
JUIs  TIOMyJApH3alii NpUpOIHUYO-MaTeMa-

TUYHUX HayK, BHUi3HI cecii JabopaTopHi

3aHATTS (“maboparopis y BaJIizi”,
“OloxiMiyHI MaiicTepHi”’), MaicTep-KiIacH,
Mpe3eHTalii, JIeMOHCTpalii, KOHKYPCH,
MaTeMaTH4HUH  MapadoH, JIOTiYHI  Ta
CTpaTeriuyHi 1irpoBi MaWCTepHI, JeKIii B
noegHanHi 3 moy  (“MaremaruyHa
BUIIMBKA”, “MaremaTtuka ¥  Mariga’),

ayKIIOHM MaTeMaTHYHUX MOjeJel opirami,
IHTepaKTHBHI JIeMOHCTparlii B mkoiax (“Ma-
tematnyauid angasit’). Cepen pi3HUX GopM
MIPOTIOHYIOTBCST 3aXOJM TOMyJsipu3altii  ¢i-
3MKM IIJISIXOM  JI@MOHCTpaulii  (i3u4HuX
eKCIIEPUMEHTIB 3 IOCTYIIHUMU NOSACHEHHSIMHU
(“Dizuynnit 1upk”, “dizuka s po3saru’).
XimiuHi ¢akynbTeTH 3aKJIaAiB 3aIPONIYIOTh
Ha JICKIl B TIOEJHAHHI 3 JIEMOHCTPAIIIEIO
JIOCHiAIB Yy  HAyKOoBUX  JlabopaTopisx,
CeMiHapH JIsl Y4YHIB PI3HUX THUIIIB IIKiJ.
CemiHapy HaJalOTh MOXJIUBICTH Oe3HOCE-
pPEeIHBOTO KOHTAaKTy BYHUTENIB 1 Yy4HIB 3
HAyKOBHMH criBpoOiTHuKamu [ 13, c. 8§9].

Omxke, MmOBUIIEHHA  KBaTidikarii
BUUTENIB NPUPOJHUYO-MATEMAaTUYHUX Hpes-
METIB y MICISIIUIUIOMHIN OCBiTI YKpaiHu i
[lonpii Ha cy4acHOMY eTami  XapakTep-
pPHU3YETHCS PI3HOMAHITHICTIO 3MiCTy U (opm,
10 3YMOBIIOETHCS CHEIMU(DIYHIMU PUCAMU
ICTOPUYHOTO PO3BUTKY, HAlllOHAJIbHUMH Tpa-
JTUIISMH Ta TPIOPUTETaMHU OCBITHIX MOTpPeO
YUUTENIB B IIUX KpaiHax.

BucHOBKM 3 1aHOro AOC/iAKeHHS
Ta MEPCHEeKTHBH MOJAJIBIIMX PO3BIAOK Yy
JTAHOMY HampsMKy. TakuM 4YHHOM, cepen
HampsiIMiB  MojepHi3amii 3micty 1 ¢opMm
NIABUIIEHHS  KBaliikamii  yKpaiHChKHX
BUYMTENIB MPUPOTHUUO-MATEMAaTUUYHUX MPE-
METIB Yy MICIASAUIUIOMHIN OCBITI HEOOX1THO
BUJUTUTH 3MIHM B OpraHizanii npogeciinoro
BJIOCKOHAJICHHS] BUMTEINIB Ha PETIOHATILHOMY
piBHI Ta piBHI 3aKJIaJiB 3arajJbHOI CepeaHbOT
OCBITH: 30LIBIIEHHS KITBKOCTI KOPOTKO-
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