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The fundamentals of the DC are reflected in the under-
standing of the essence of digital technology in supporting
communication, creativity and creativity, awareness of their
capabilities, constraints, consequences and risks, understand-
ing of the general principles, mechanisms and logic of digital
technologies, knowledge of the basics of the operation and
use of various devices, programs and networks in vocational
training. the future teacher of physics. An important role in the
formation of the digital competence is given to critical think-
ing in the approach to the reliability, reliability and impact
of information and data that are accessible by digital means
and awareness of the legal and ethical principles related to the
use of digital technologies. When forming the digital compe-
tence, digital technologies are used to support active citizen-
ship and social integration, cooperation with others, creativity
to achieve personal, social or commercial goals.

In this case, the digital competence acquires the signs
of meta-competence, which is understood as “the ability to
form new skills and competencies, which is a factor con-
tributing to the formation of professional competencies” [1].
Emphasizing the integral model of professional competence
we come to the understanding of meta-competence as “the
ability to overcome uncertainty, guidance and critique” [1].

From the point of view of the systematic approach,
meta-competence is an integral part of the conceptual com-
petencies associated with individual effectiveness, in which
there are social (behaviour and motives), cognitive (knowl-
edge and understanding), functional (skills and abilities) [2].
However, meta-competence is supersystem, superstring and
can be positioned as the competence of higher (creative, in-
novative) level [2]. In between, the proposed structure of
digital competence is easy to fit and is consistent with the
technology of refinement of competencies [1].

The main features of the formation of the DC (the results
of training) are the ability to store, use information, create
and modify content, identify and view data, access and dis-
seminate information, identify creativity, critically evaluate,
personalize data, filter and update data, select from several
options for solving Tasks for security of use of information,
protect data, classify and select the necessary information,
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search and identify, copy data, and as well as work effectively
with programs, devices, artificial intelligence and robots.

Describing the digital competence in terms of compe-
tence (purpose), we allocate the argumentated statement of
facts, combining information, its systematization and rank-
ing, effective data exchange, the generation of ideas and data,
decision-making, achievement of goals, conducting discus-
sions in social networks, self-expression, implementation of
actions, promotion of content, programming, evaluation of
data and information, redesign (modification, registration).

The development of innovative technologies involves
their research and control of use, promotion and attraction,
accuracy in calculations, organization of the environment,
automation of production processes, originality (creation of
a new combination of actions in the new conditions), termi-
nalisation (solution of the contradiction).

In the process of technology research acquired skills are
automated to the level of skill, assigned, assigned — natural-
ized, and solutions to problems acquire the signs of values,
which are consistent with worldview factors — are internalized.
The experience gained makes it possible to act as an expert.
Describing the DC in terms of professional requirements, we
define leadership ability, innovation, integrated use of digital
technologies for professional tasks, data expertise and perform-
ance and naturalization — improving our own abilities to use
digital technologies in everyday and public life.

Thus, we arrive at three goals and core components of
digital competence in teacher training: digital awareness,
digital literacy development, problem solving and profes-
sional problem solving through digital technology.

The allocated levels of cipher competence, their structure
and analysis of the essence of the concept of “meta-compe-
tence” come to the conclusion that digital competence can
be interpreted as competency that stands higher in relation to
other competences, on the basis of which the acquisition and
development of new abilities and personality traits.

Key words: digital competence, information literacy,
information security, digital awareness, meta-competency).
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®OPMYBAHHA HABNYOK 3ACTOCYBAHHSA NMOHATTA NT’PAHULI TA NOXIAHOI ®YHKLII
OnA PO3B’A3YBAHHA ®IBUYHUX 3AOAY
VY crarTi po3MIsAIAl0TECS MUTaHHS BUKOPUCTAHHS MOHSTH MpaHuili QYHKIIT 1 moXigHol (GyHKIIT U JOCITIKEHHS PI3HOMAaHIT-

HUX nporeciB y ¢izuui. Amxe GyHKIis — 1€ NpeAMeT BUBYEHHS MaTeMaTUYHOIO aHali3y, a F[PAaHUYHUI Iepexil — OCHOBHUH MeTOx
JocmimkeHHs ¢yHkniil. ToMy Ipu BUBYEHHI IUX TeM QyXe BaXKJIMBO HE TLUIBKU HAaJaTH aOCTPaKTHE O3HAYCHHS, aJle 1 HABECTU KOH-

KPETHI MPUKJIaX BUKOPUCTAHHS [IUX HOHATb.

Came uepe3 MOHATTS MOXIAHOT, @ OTXKe i IPaHHULIi XapaKTepU3yIOThCs LBUJIKOCT] 3MiHU BCIX BEJIMYUH, 1110 BUBYaE (i3uka. Tomy no-
TpiOHO He TUIBKM HABYUTH CTYJEHTIB aBTOMATHYHO LIyKaTU IPaHUI YU AuepeHNioBaTH (yHKII, a i BAPOOUTH HABUUIKH 3aCTOCYBAH-
HS1 LUX MOHSTH JUTSl PO3B’A3yBaHHs (Pi3WYHKX 33/1a4, sIKi 3yCTPIYal0OThCs y TIEPIINX CEMECTpax MpU BUBYCHHI KYpCy 3arajibHOl (hi3uKu.

3okpema, Ty»ke HAOYHUM € BUKOPUCTAHHS TTOX1IHOT JUIs JOCIIPKEHHS LIBUAKOCTI PyXy TiJa, SKILO 3aaHO0 rpadiky 3a1eXHOCTI pyXy
Tina Bixt yacy. BUKOpHCTOBYI0UH NOHATTS IPaHULL, (POPMYITIOIOTHCS O3HAYCHHS MUTTEBOI IIBHAKOCTI PyXY Tilla, CHIIH €IEeKTPUIHOIO CTPY-
My, IOBEPXHEBOI T'YCTHHH 3apsiIy Ta O3B sI3yHOTHCS 3a/1a4i Ha OOYMCIICHHS IIMX BeMYrH. J{esiKi 3 TAKUX 3a/1a4 i pO3MISHYTO B CTATTI.

KurouoBi cioBa: rpanuist GpyHKIii, noxigHa GyHKIT, cepeIHs MBUAKICTh, MUTTEBA IBUAKICTD, 3MiHa (yHKIIT, (i3n4Hi 3a1adi.

[Monsitrss rpanuui (QyHKUii B A€SKid TOYIl € LIEHT-
palpHUM B Kypcli MaTeMaTH4YHOIO aHamizy. Amxe (yHK-
Iis — Ie TIpeMeT BUBYCHHS MaTaHaIli3y, a TPaHUYHHUHA ITe-
pexi — OCHOBHHI METOI JOCIipKeHHS (QYHKIIIH Ta onepa-
1is1, 6e3 K01 HEMOMJINBE O3HAYEHHS TAaKUX BaKIMBUX MO-
HSTBh, SIK HETIEPEPBHICTh (DYHKIIIT B TOYII, OXiaHA QYHKIIIT
B TOUI(i, iHTerpas Bia QyHKUii HAa CerMeHTi, cyMa (GyHKIIi0-
HaJIbHOT'O Psily Ta iHIi.
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IMonstTs rpanuni QyHKII, a 3 HUM 1 HOXiAHOI (yHK-
il MIMPOKO BHKOPUCTOBYIOTHCS IS JOCIHIJKEHHS Pi3HO-
MaHITHHX TPOLeciB y ¢i3uui. ToMy npH BHBYEHHI IIAX TEM
JIy’Ke BXKJIMBO HE TUIbKU HAAaTH aOCTPaKTHI 03HAYCHHSI, aJie
1 HaBeCTH KOHKPETHI MPUKJIAAN BUKOPUCTAHHS LUX MOHSTE.
Baxn1uBo mokaszary MU MPUKIAAaMH, 0 KOXKEH pa3, KOIU
O3S AAEThCS 3MiHA OZIHIET BEIMYMHU B 3aJI€)KHOCTI BiJI 3Mi-
HY 1HIIOT, sIka HAOIIKAETHCS 10 ICSKOTO CBOTO 3HAYCHHS, 3a-
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CTOCOBYEThCS TIOHSATTS TPAHMII, & 3 HUM 1 MOXiJHOT, SIK Xa-
PaKTEePUCTHKH IIBUAKOCTI 3MIHH BETHYHHH.

TonoBHa MeTa Npy BUKJIaJaHHI WX TEM — HE TIIBKH Ha-
BYHTH CTY/ICHTIB aBTOMaTHYHO IIyKATH IPaHUIIl uu AudepeH-
iroBaTH (yHKILI, a 1 BUpOOUTH HABUYKU 3aCTOCYBAHHS IIHX
HOHATBH JUIS PO3B’sA3yBaHHs (isMuHMX 3a7ad. J[s (bOro Mu
PEKOMEHAYEMO aKIIEHTYBATH YBary Ha 3arajibHOMY YsIBICHHI
PO IpaHMIo QYHKIMT Ta MOXiIHY, O A€ MOXKIHBICTH Oy-
JIyBaTH MareMaTHuHi MoJieli ()i3UYHUX SBUII 1 PO3B’SI3yBaTh
3amayi, sIKi 3yCTPIiYaroThCs Y MEPUIMX CEMECTpax NMpH BH-
BUCHHI KypCy 3arajbHoi (i3uKH.

1. I'pannusa ¢yHkuii, HenepepBHOI B Jesikiil Touni.
[HTYiTHBHE YSBICHHS PO MPSIMYBaHHS JOBUIBHOI BETHYH-
HU JIO JICAKOTO CBOTO 3HAYCHHS 1030aBiicHe Oy/Ib-sKOi MaTe-
Maru4Hoi crporocti. {06 #oro ¢opmainizyBaru, po3misiHe-
MO JesIKy (PYHKLI0 y = f(x) 1 BUOEepeMo JTOBUIbHE 3HAYCH-
HS apTyMeHTa X = X, , B sIkoMY (GYHKIIis Bu3Ha4eHa. Jlami Oy-
JIeMO BUOMpPATH 3HAYEHHS apryMeHTa, IIOCTYIIOBO HaOIIKa-
THCh JI0 TOYKH X = X, 1 CTIJKyIOUH 3a MOBEHiHKOIO (yHKIIi.
IITo o3Hauae 3 (HopMaIBLHOI TOUKHU 30pY «IIOCTYIOBE HAOIU-
xeHHs»? [loTpibHO 3amatn mesike wmeno & >0 i yTBOPHTH
OKiN TOUKH X =Xy 8(xy)=(x)—8; xo+3).

Bynemo BBa)kaTw, 10 3HAYCHHS apryMEHTa HaOIH3H-
JOCh O TOYKH X =X, SAKIIO CHOYaTKy BOHO HE Halexa-
JIO IIbOMY OKOJTy, & TIOTIM moTpanuio B Hporo. 1100 omuca-
TH HeoOMesKeHe HaOMDKeHHs 3HaYeHHs apryMeHTa JI0 TOYKH
X = X, , TOTPiOHO 3MEHIITyBaTH BeTUUHHy 0> 0.

A mo B wmeil uac BinOyBaerbca 3 (yHKLi€W?
IpumycTumo, 1o rpaHuns B Todlli X =X, icHye. Toni mpu
IpsIMyBaHHI apryMeHTa JI0 X, 3Ha4eHHsS (QyHKMii Oyme mps-
MYBaTH JI0 IESKOTO YHCIIa ¢, sike 1 Oyne rpanunero. s dop-
Maru3amii nmoBeaiHKH (QyHKIIi 3HOBY 00epeMo TpaauiiiHe
ancno &> 0 inoGyayemo okin rouku ¢: (¢ —g; ¢ +¢) . [otim
CKa)KeMO, 1110 3HAYCHHS (QyHKLil HaOIM3UIOCHh JO YUCIA C,
SKIIIO BOHO CIIOYAaTKy HE HAJIEXaJIo I[bOMY OKOIIY, a IOTIM 3i
3MIHOIO apryMeHTa IOTPaITiiIO B LIS OKiJI.

Jnst Toro, mo0 BUKIIOYHTH BHIAIKA BHUXONY 3HAYEHb
(yHKIIIT 32 MEXi E-OKOJTY TOYKH ¢, IOTPIOHO CKa3aTH, 110 SKIIIO
MH 3HAXOMMOCH B MEXaX J0CTATHBO Manioro &(x,), To 3Ha-
deHHs (yHKLiT rapaHTOBAHO NOTparIsTh B Aesikuii &(c ). Toxi
4uCIIo ¢ 1 Oyae BBaxkaTuch rpanuneto ¢yHkuii. [IpuponHo, 1mo
yKcia € 1 6 TOBHHHI OyTH 3B’s13aHi MiXK cO00I0.

OTxe TSt 03HAYCHHS TIOHSTTS TPAHUILIl 33JAEMO E-OKIJT
TOYKH ¢ 1 KQXKEMO, IIO 1€ YUCIIO € TPAHUIICIO TaHOT (QYHKIIIT
B TOUIIl X = X , IKIIO A7 IOBiIBHOTO E-OKOIY TOUKH C iCHY€E
8-OKill TOUKM X = X, AKUI 3aJ€XKUTh BiJ| €, TaKui, O NpH
3HAXOUKEHH] apryMenTa Beepeauni 8(x,) 3HadeHHs (yHK-
1ii OMMHATECS BeepeuHi &(c). 3a3BHuail e O3HAYCHHS 3a-
MHUCYIOTh TaK:

c= lim f(x) = Vz—:(c), 38(x0): Vx e D(f),

X=X
xed(xy), f(x)ee(e).
it pukiany postHemo dymkiio f(x)= x>, x> 0.
Bynemo, nocTynoBo HaGMMKAIOUUCH A0 3HAUYEHHS X = 1, ciriji-
KyBaTH 3a 3MiHO (YHKIII.

x| 1,5 | 12| 1,1 [1,05]1,02] 1,01 [1,005[1,001]1
fx) 3,375 1,789 1,331 1,158 1,061 [ 1,0303] 1,015 [ 1,003 | 1

Sk BUAHO, YUM OIMKY€ MM IiIXOAUMO [0 3HAYEHHS
x=1, THM 3 OUIBLIOI0 TOYHICTIO (YHKIISI cTae piBHOWO 1 —
(yHKILIA IPAMYE 10 LIbOTO 3HaYeHHs. SIKI0 HabmxKaTUCs 10
grcna x =1 3 60Ky MEHIMX 3Ha4eHb, TO (YHKIS BCE OJHO
Oy/e IpsIMyBaTH 10 OJMHHUILI.

x 0,5 0,9 0,95
fy | 0125 | 0,729 | 0,857

0,995
0,985

0,9995 1
0,998 1
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v LbOMY 4
MIPUKITaalI HE MAJo 1
3HAYEHHs, 3 KO-

ro 6oxy migxomutn Y =flx)
0 pO3IIAAyBaHOL
TOYKH X =1.

3HayeHHSA 0 / 1 x
GbyHKIT, 10 SIKOTO
BOHA MpsAMYyE NPH
HaOJIMKCHHI apry-
MEHTa [0 IIE€BHOI
TOYKH (32 YMOBH, L0 HEMA€ 3aJICKHOCTI Bifl TOTO, 3 SIKOTO
00Ky apryMeHT MpsMY€E JI0 L€l TOYKH), HA3UBAETHCS TPAHU-
uero ¢GyHKMii B wit Touni (puc. 1). B nanoMy npukiagi Mox-

v

Puc. 1

Ha 3amucatd limx’ =1.
x—l1

2. I'pannus
¢yHkuii B Touui pos-
puBy. Tenep pos-
IISTHEMO GbyHKIIFO

f(x) =% (puc. 2).

Cnouarky Oyme- -1
MO HaOImKarucs 10
Toukn x =0 Bixg TOU-

ku x=1. Puc. 2
X 1 0,5 0,1 0,05 0,001
fx) 1 8 1000 8000 1000000

Jlerxo 6aunTH, O NIPH HAOMVDKEHH] 10 HyJIs 3HAUSHHS
(byHKIIT TPONOBXKYIOTH HEOOMEIKEHO 3POCTATH.

Jauti Gynemo HaOmmxaTucs 10 Toukd x =0 BiJ TOUKH
x=-1.
X -1 -0,5 -0,1 -0,05 -0,001
fx) -1 -8 -1000 -8000 -1000000
Tenep uuM Omuxde MiAXoAMMO A0 3HaueHHS x =0,
THM MeHIIe 3Ha4eHHs HaOyBae f{x). Lle 3MeHIIeHHs 3HaYeHb
(byHKIIIT 3HOBY HIYMM HE OOMEXEHe.

OTke, KO0 HAOMMKATHUCA [0 OAHIi€l i Tiel K TOYKH
3 PiI3HUX CTOPiH, OTPUMY€EMO Pi3Hi 3HaYEHHS TpaHULb. Taki
IpaHUlll Ha3UBAIOTHCS OJHOCTOPOHHIMU. 3BHYalHOI TpaHU-
i B TAKOMY BUIaAKy He icHye. Komu sk BOHa icHYE, TO 00H-
JIBI OMHOCTOPOHHI TPAHUII PiBHI — 116 MU OAYHIIU B MEPIIO-
My MIPUKIAII.

VYV nmpyromy mnpukiani oOHIBI OXHOCTOPOHHI TI'paHH-
i OyayTh HECKiHUCHHi, MpUYOMY i3 pisHUMHU 3Hakamu. Lle

lim 1 = +00,

3 lim —=-w. I Tomy Ka-
x—0+ x

x—0- x

3alMACYIOTh TakK:

. .1
KYTh, 10 B ToUMi X =0 QyHKIIisA — Mae pospus II poxy.
x

3amuc «x — 0+» o3Hayae, M0 MHA HAaOIHKAEMOCH JI0
toukr x =0 cIpaBa — OTPUMYEMO MPABOCTOPOHHIO TPaHH-

0 QyHKIIT —- Amnanoriudo «x — 0—» — o3Hauae, 0 MU
X .. .
HaOMKkaeMoCh 10 3Ha4eHHA x =0 3I1iBa i OTPUMYEMO JIiBO-
CTOPOHHIO TPAHHUITIO QYHKIIIT.
MoxHa pO3IIAHYTH HeoOMexeHe 30UIbLICHHS apry-
MeHTa — (POPMAJILHO L€ 3AMUCYETHCS «X —> +00).

X 1 2 5 10 50
) 1 0,125 | 0,008 | 0,001 0,000008
. .1
BuaHo, mo ¢ynkuis npsamye o Hywt: lim —=0.

X—>+0 x
AHAJOTIYHO TNEPEeKOHYeMOCs, IO TaKy >XK T'PaHUIIO
(GyHKLIE Mae IpU HEOOMEKEHOMY 3MEHIIEHHI apryMeHTa:
lim —=0.

X—>—00 _x3
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Posrsinemo Takuii npuknaa. lllykaruMeMo rpaHHUIto
(dyHKIIIT B TOUIi po3puBY Tepioro poay. Jis imporo obepemo
¢dynkuito Xesicaiina (puc. 3)

1, x>0,
n(x)—{o’ <0,
}: r 3
y=n(x) I
0 x
Puc. 3

BoHa 4acTo BUKOPHCTOBYEThCSI B MaTeMatuIli i i3uili
JUIS BUAUICHHS 13 QYHKIIIH iX JOAaTHUX YaCTHH.
VY touui x = 0 1g QpyHKUig TpaHUL He Ma€. AJie Mae CKiH-
YeHHI OTHOCTOPOHHI rpaHuI: lim n(x) =1, lim n(x) =0.
x—0+ x—0-

Came uepe3 Te, IO JiBa i MpaBa TpaHUIl (QYHKIIT
Xesicaitna B Touni x=0 He CHIBNaJalOTh, €IUHOI Tpa-
HULI B 1ii Touli Hemae. KaxyTh, mo (QyHKiis Mae B TOu-
i x=0 ckiH4eHHMH po3puB i cTpubok. Bemuuuna ctpud-
Ka BHU3HAUA€TbCA PI3HUIEI0 IpaBoi 1 JiBOI TI'paHUILb:

lim n(x)- lim n(x)=1.
x—=>0+ x—0-

Hasenemo nmpukinaan 3acToCcyBaHb OQHOCTOPOHHIX Ipa-
HUIIb B Qi3uII.

Jocnimpkyemo notik rasy. BubepemMo B HbOMY IEsIKy
MIOBEPXHIO. Benmuuey, sKi XapakTepu3yroTh IOTIK rasy IIo
OJI1H OiK MOBEpXHi, OyJeMO O3HAYATH iHACKCOM 1, a 3 iHIIo-
ro 0oky — ingekcoMm 2. Hemae Hi4OTO HE3BUYAHHOTO, SKIIO
TPOEKIis MIBUAKOCTI Ta3y Ha Bich abcuuc ¥, 3miBa i cripaBa
BiJ BUOpaHoi HoBepxHi Oyxne pisHoro V), # V..

Taka cuTyaisi CHTHaJIi3y€ PO MOMUPEHHS B rasi yaap-
HOT xBmli. BuOpaHa moBepxHst Oyne (pOHTOM yIapHOI XBHIIL.

Bubepemo npukIiazg 3 enNeKTpoCcTaTHKU. Po3risiHeMo Ji-
SJICKTPHK, KU 3HAXOANUTHCS B BaKyyMi. CTBOPHMO €JIEeKTPO-
CTaTUYHE NoJIe B aHiit obnacti mpoctopy. [Tone Oyne icHyBa-
TH SIK BCEPEANHI JieJIeKTPHKA, TaK 1 032 HUM. AJie Ha MExXi
TiJIa HaIpyXeHicTh ot Oyzne Matu cTpubok. To6To cTpubok
Oyze MaTH IPOEKIIis BEKTOpa HAIPyXKEHOCTI Ha HOPMaJb 0
MOBEPXHI JIiesieKTprKa y BuOpaHiii Tourri. Bennunna ctpudka
BH3HAYAETHCS JIICIEKTPUYHOIO IIPOHUKHICTIO JieJICKTPHKA.

3. TlouarkoBi
MipKyBaHHs a0
BBeJICHHSI MOHSITTS
noxigHoi. /1o moHsT-
T TMOXimHOT (QyHK-
ii MO)XXKHa TPUATH,
NOPIBHIOKOYH IIBH]I-
KicTb  3MIHH  pi3-
HUX QYHKLIHA B 1es-
Kiii Toumi. [Toynemo
pO3INISNAaTH  [IBHA-
KiCTh 3MiHU (QYHKIIIT
Ha BIJpI3Ky, WLIOpa-
3y 3MEHUIYIOYH J0-
BXUHY Binpizka. Jlis
MpUKIaay  Bi3bMe-

i moxasHukoBy y=3",

9
0

| 2 3
Puc. 4

=Y

Mo zBi (yHKUii: cTeneHeBy y = x>
x€[2;3] (puc. 4).

O6uaBi QyHKIIT HA IIBOMY BiIPi3KYy 3pOCTAIOThH, ajle, SIK
BUIHO 3 MQJIFOHKA, TPUPICT MOKA3HUKOBOI (PYHKIIIT OLIBIINH,
HIJX IPUPICT CTENIeHEeBOi, TOOTO

_ _ _ _ Ay, Ay
Ay =9-4=5 Ay, =27-9=18, M _s5 A2 _j¢
V| %)
ne Ax — moBKuHa Bigpiska [2;3].

BuHukae nutaHHs, sk Oyae 3MiHIOBAaTHCS BiTHOIICHHS

A - .
Ey JUTS X (DYHKI[H Py 3MEHIICHH] BeTHYUHA Ax ?

Jlaui oOumcleHh 3aHECEMO B TAONHIIO, MO3HAYAIOYHN
2 X
y=x, y,=3".

B‘[?;‘Z]"K Ax=a-b| Ay, =a>—b? % Ay, =33 %
[2;3] I 9-4=5 |5 [27-9-18 | I8
[2:25] | 05 |625 -4-225]45 [156-9-66] 132
[2;22] | 02 [484-4-084]42 [112-9-22[ 1
[2,2,1] | 01 |441-4-04141] 10-9=1 | 10
[2;2,05] | 0005 | 42-4-02 | 4 [95-9-05] 10

AHami3yloud OTpUMaHi pe3ylabraTd, poOUMO IpHUILY-
LICHHS, IO NPH MPSIMYBaHHI Ax IO HYJs, IIBHIKICTH 3Mi-

e 2 . Ay,
1 GYHKUIl Y =X", a caMe BiJHOIICHHS o MPSAMYE 10

4, a nna Gyskuii y, = 3% BigHOIIEHHS Ay HaOJIMKAETHCS
Ax

1o yrcia 9In3~9,9. Omke MBUAKICTH 3MiHK Ipyroi QyHK-
uii OinbIa, TomMy 1 Ha Tpadiky Mu 6auumMo, 10 apyra QyHK-
1lisl 3pOCTa€ MWBUALIE, HIK TepIIa.

PosmisiHeMO Janmi Bigpisok [xo; xo+Ax| i ckpise Ha
BiIpI3Ky BM3HaueHy (QyHKLiIO y = f(x)‘ IIpupict ¢yHk-
uii Ay = f(xg+Ax)— f(xy). Sxmo dymkuis niniiina, 106-
10 y = kx +b, T0 npupict Ay =k(xy +Ax)+b—kxy —b =kAx.
OTKe, IBUAKICTD 3MiHHM JiHiHHOT QyHKIIT Ha OyIb-IKOMY Bifl-
Pi3Ky cTaja BeIMYUHA 1 JOPIBHIOE KyTOBOMY KOe(illieHTy Ha-

.. . Ay
XHJTy TIpsiMoi 1o oci Ox: —=k.

SIKIII0 MU PO3IIITHEMO JIOBIIBHUM BUIIAJIOK, TO rpadiku
OinbuocTi GyHKUiH y = f (x) Ha JOCTaTHHO MaJoOMy IpO-
MIDKKY [xo; Xo + Ax] OyIyTh «MaJo» BiJPI3HATUCH BiX M-
Moi. ToMy I TOCTaTHBO «MajJHX» 3HA4YeHb AX OBLIBHOI
dynxkuii y = f(x) MoxmHa 3anucati

Ay = AAx, @)
ne A=const .

TyT norpiGHO 3poOUTU 3ayBa)KEHHs, L0 TaKy BilIo-
BiJTHICTB JUUIS SSIKMX (DYHKIIIH MOYKHA pO3TIISAaTH HE B OyIb-
sIKi#t Touni. Hampukian, e He BUKOHYEThCS A (PyHKIIIH
y:l i y:|x| BTouli x=0.

x
Sanuiemo (1) y Bursai
S (x+Ax)— f(x)
Ax

BenuuvHa A Bu3HAuae IIBUAKICTH 3MiHU (PyHKIIT
y=f(x) ma Bigpisky [x); X,+Ax], KoBxuHA sKOTO Ax
BBakaeThCs Majioro. Ha BimMiHy Bij JiHIHHOT QyHKIIIT, B 3a-
rajpHOMY BUMNAJAKy A Oyae 3MiHIOBATHCS B 3aJIe)KHOCTI BiJ
TOUKH X, . SIkmo Ax Oyme mpsmyBatu mo Hyns (Ax Oyme
«HECKIHYEHHO MaJIOI BEIIMYMHOWO»), TO (hopmyna (2) Oyne
3a/1aBaTy HaM IIBMAKICTh 3MiHU (QYyHKIIi B TOYLli X, , i 3HaK
«~» B 1i# popMyITi MOXKHA 3aMiHHTH PIBHICTIO (TOOTO 3acTO-
CyBaTHl TPaHUYHHH TIepexin).

Jis  imrocTpaniii - TOro, 10 TEOMETPUYHHUM  3Mic-
ToM moxiamoi f’(x), ska piBHA TPAHMII BiIHOIICHHS
S (xo+Ax) - f(x)

Ax
THYHOI, MpoBezeHoi 10 rpadika dynkuii y = f(x) B Toum
X, , BAKOPHUCTAEMO Tpadiku 3aJIexKHOCTI pyXy TiNa Bif| yacy.
BcranoBuMo, Ha IKOMY 3 LUX rpadikiB MBUAKICTH TiJIa 3poc-
Tae, a Ha sikoMy cnanae (puc. 5, 6, 7, 8) Ockinbku S = f (t)

~A. ©)

mpu Ax — 0, € KyTOBHIA KOe(iIlieHT J10-
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i f'(t)=S'(t)=V(t)=k, 1o npu k>0 npoiinennii msx
30inbIIyeThes, mpu k<0 — 3MeHmyerses. IIpuckopeHHs,
3 skuM pyxaetbes Timo f'(¢)=S'(¢t)=V(t)=k Sxmo
a(t)>0 (S8"(¢)>0— dysxuis onykna BHu3 i ii rpadix pos-
MilleHHii Hajl Oy[b-SIKOK CBOEKO JIOTHYHOI), To V'(1)>0,
omxke mwBHAKicTs V(¢) — 3pocrae. Ilpn a(r)<0 (S"(r)<0
— (yHKIig onykia Bropy i ii rpadik posmimenuit mij Oyns-
SKOI0 CBOEI0 J1OTHUHOK), V'(1)<0, omke mIBHAKICTH

V(t) — criazae.
A
%
/ t

S
Puc. 5. k—thL>01S V
A

L

7
0

0

> 0 — weuoxicms 3pocmac

Puc. 6. k= tg(x>()lS V

SA

< 0 — weuokicms cnaoae

0
Puc. 7. k=tga<0 i S"(I)zV'(t)>0 — weudKicmo 3pocmae
A
S
\a
0 \

Puc. 8. k=1ga.<0 i S"(t)=V"
4. llIBuakicTy npsiModtiniitHoro pyxy. Hexaii marepi-
aJibHa TOYKa M pyXaeThCsl HEPIBHOMIPHO B3/IOBK JESIKOT NIpsi-
MOi 1 3a yac ¢ IpoxoxuTh BiacTanb S. Toai pi3HUM MOMEH-
TaM 4acy f BiINOBIJaTUMYTh Pi3Hi IOJI0XKEHHS TOUKH M, TOO-

(t) <0 — weuoxicms cnadae
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TO BiJCTaHb S pyXoMoi Touku M € neskor0 (yHKLIEK yacy
t: §=S (t) [MoTpiOHO 3HAWTH WBUIKICTH PYXy TOYKU M.
AJie HeOOXiIHO 3ayBa)KMTH, IO BiJICTaHb i TIEPEMIILICHHS €
Pi3HI BEMUMHU: BiJICTaHb € CKaJISiPHA BEJIMYHHA, & TIEpeMi-
IICHHS — BEKTOPHA.

SIKIO TiNO pyXaeTbesl MPAMOINIHIMHO B OJHOMY Ha-
IOpPAMKY, TO MOIYJIb HEPEMIIEHHs JOPIBHIOE BiJCTaHi, L0
MIPOXOAMTH TIJIO 32 IEBHUH MPOMDKOK yacy. OTxe, BiICTaHb
BHUMIPIOETHCS TUTBKU YaCOM, a IEPEMILIICHHS € BEKTOPOM, 110
XapaKTePH3YETHCS HAMPSMOM 1 MOYJIEM (IOBXKHHOIO).

[IBuaKicTh — 11 (hi3UYHA BEJIMYHHA, KA JOPIBHIOE BiJl-
HOIIICHHIO MEePEeMIIIIEHHs JI0 POMIKKY 4acy, 3a KU 11e me-
peMmieHHs Bif0ynoch.

Hexaii 3 MoMeHTy 4wacy ¢ TOpoOHIIOB AESIKUH dac
At (At>0). Ilpu 1upOMy IOYATKOBE IMONOKCHHS Tila
oyne S(t), a xinnese — S(¢+At). BekropHy BenmdmHy
AS = E(r +Ar) = E(t) BB)KACMO IepeMilneHHsM Tina. Toxi
CepeHbOIO LIBUAKICTIO Tilla 33 IPOMIKOK 4acy Af Ha3BeMO

— AS .
BeKTop V, :E (average velocity).

Jlis npsAAMONiHIHHOrO pyXy B ONHOMY HalpsMi MOIYJIb
MIBUIKOCTI (average speed) abo cepeHs BENUYHHA MIBUIKO-

AS
= ne |AS| — I1e IpoiaeHnH nuIAX (BiIcTaHb) 3a
t

V.

cri |V,

gac Af.
PosrnssHemo mpukazn. [IpumycTHMO, IO TOJIOXKEH-

HS TLIa BU3HAYAETHCS 32 (OpMyI0r0 g(t) =5+43t-202 (t—
qac). 3HaliTH epeMillleHHs 1 CepeTHIO MBUIKICTh 3a IHTep-
Bam vacy [0; 1] i [2; 4].

Po3z6’sizanns.
1. 3anumemMo cXxeMaTu4Ho:

Ilepemimennss =  [KiHmeBe  monoXeHHs]|  —
[MouatkoBe monoxenns] —  S(1)-S(0)=6-5=1(w);

S(1)-S(0

SSO-50)

1-0
2.5(4)-S(2)=-15-3=

c

— -18
| ====-9 (o).
2 (m/c)

OCKiNbKM HIBHIKICTh € BEKTOPHA BEIIMYMHA, TO 3HAK
«—» BKa3ye Ha Te, 110 HallPSIMH BEKTOPiB IIBUAKOCTI 32 Bif-
pisku wacy [0; 1] i [2; 4] € npormnexuumu.

SIk 6a4MMo, cepeiHs IBUIKICTh BU3HAYAETHCS 32 TPO-
MIXKOK 9acy [t; t+ At] 1 3aJ€KUTH He JIUIIE BiJ £, aje i Bij
JIOBXKHMHU TIPOMIXKKY 4acy CIOCTEpeKeHHs Af . 3BiICH MOX-
Ha 3pO3yMITH, 1O AJIsl TOTO, 1100 3HAWTH MIBUIKICTh Tila B
MOMEHT 4acy ¢, HOTPiOHO BU3HAYUTH HOTo mepeMileHHs 3a
HECKIHYEHHO MaJIMii TPOMIKOK Yacy, TOOTO 3HANUTH TPaHUII0

. AS
BiJHOIIEHHS A_ ,komu At — 0 . L rpanuns Oyne Ha3uBaTh-
t

S(t+At)-5S(t)
Csl MUTTEBOIO MIBUAKICTIO. OTxe V = lim I ve——
At—0 {

Posrsinemo npuknan.

Hexaii kaminb nazgae 3 Bucotu 400 M. 3akoH pyXy 3a1a-
HO popmynoro S (t) =16¢> . TloTpibHo 3HaiiTh: 1) uepes sxuit
Yac TUJIO BIajie Ha 3eMIII0; 2) CepeIHIO LIBUIKICTh MaiHHS
KaMeHs IIPOTATOM LIbOTO IPOMIXKKY 4acy; 3) MUTTEBY LIBUA-
KICTh B KiHIII TTa {iHHS.

Posg’azanns.

1. 3HaiinemMo vac majiHHA KaMeHsl.

16> =400; * =25, =5c.

2. 3HaiiIeMo cepelHIO MBHUIKICTh IPOTATOM 5-TH Ce-

KYH]I TIa{IHHS:

7 _ 5(5)-5(0) _ 400

— =80 (m/c
¢ 5 (w/c).
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3. 3HaitIeMO MHUTTEBY HIBHKICTD ITPH £ =5

— S(t+a1)-S(1) _

V.= lim
At—0 At
2 2
16(f+At) —16¢
LI e LT (326 +16A¢) =321,
At—0 At At—0

V,(5)=32-5=160 (m/c).

5. Cuia eJleKTpUYHOro cTpymy. Enexrpuannm cTpy-
MOM HAa3MBalOTh BIOPSIKOBAaHUW pyX 3apsimiB. OmHiewo 3
HOr0 OCHOBHHX XapaKTePHUCTHK € MIBHIKICTH MEPEHECCHHS
3apsijly uepe3 MOIEpedHUil mepepi3 mpoBigHMKa. 3a3BU4aid
BBQKAKOTh, 1[0 CTPYM IPOTiKa€e HemepepBHO. MaTeMaTHyHO
e 0hOPMIIIETHCS TaK, IO BUKOPUCTOBYETHCS YCepEeTHEHHI
cTpyM npotsirom yacy At . Ieit yac Tpoxu OUIbIIN#A, HiX Yac
MiX ITPOXOKCHHSIMH Yepe3 nepepi3 MPOBiJHUKA ABOX €JICK-
TpoHiB. Tozi MOXKHa OIEpyBaTH 3apsiioM SIK HENepepBHOIO
BEIIMYMHOIO 1 03HAYUTH CHITY CTPYMY:

dq

- q(t+At)—q(t) ()=
dt

I=1
At—0 At

Tyt dq — 3apsin, Skl IEPEHOCUTHCS 3a Yac df depes
MOTIEPEYHHUI Tepepi3 MPOBiTHHUKA.

Po3rnsiHEMO CTpyM, 110 BUHHMKA€ BHACIIJIOK MEXaHiu-
HOTO TepeHocy 3apsny. Hexail piBHOMIpHO 3apsiiKeHui 1o
HOBEpPXHi NMPSIMUM KPyroBUi IMIIHAP paniyca R pyXaeTbest
B3JIOBXK CBO€I OCi 31 cTano MmBHAKICTIO V. O3HaYMMO TO-
BEPXHEBY 'YCTUHY 3apsily TpH 3MiHi IO oBepxHi AS :

5= tim 45385)=a(S) _da
AS—0 AS ds

SIKI10 MOBEPXHS 3aps/KEeHa PIBHOMIPHO, TO O = const
U1 BCiX 3Ha4deHb S. Hexaii BeanuunHa 6 BigoMa.

Bubepemo MmiIomuHy, NepHeHUKYIIpHY OCI HUIIHIpa.
3a 0CTaTHRO MaUil MPOMIXKOK 4acy At depe3 IO IUIOINIH-
HYy TPOXOIHUTH Kinblie Masiol ToBimmHu Al . Kinblie Hece 3a-
psa, piBHUH A00YTKY TYCTHHH 3apsily Ha IUIOILY MMOBEPXHI
Kitbls: Ag =8-2nRAI .

3a o3Ha4YEHHSM, CHJIa CTPYMY

dg .. Agq .. J5-27RAl
=—=lim —=lim ——=
dt A0 At A0 At
5-2nR lim A—l: 5-2nRV.
At—0 At

Tomy I =6-2nR-V.
O3Ha4YeHHS CUIIH CTPYMY Yepes3 MOXiIHY BUKOPHCTOBY-
€THCS TAKOXK 1 IPH PO3PAXyHKY 3MIHHOTO CTPYMY B KOJ.

BucHoBok. Y cTarTi po3misiHyTO psiji IPUKIIAIiB BUKO-
pHUCTaHHS MOHATH IpanHuui GyHKUIl 1 moxigHoi GyHKuii a1
JOCII/PKEHHS! PI3SHOMaHITHUX IIpoueciB y ¢isuui. Takum um-
HOM MOXKHa PO3IJISIATH MIBUAKICTH 3MiHU OyIb-SIKOT BEJIHYH-
HU Bij iHII01, TOOTO f{x). Hanmpukma:

Ne y X

1. |IJonoxeHHs Tina Yac

2. |Cuna ctpymy Yac

3. |Hdomxuna meraneBoi 6anku  |Temmneparypa

4. |Lina nmpomyxuii OOCsT BUITYCKY NPOAYKLi

5. |Aprepianbuuii Tuck JroauHu | KoHIIEHTpaLlis aJIKOToNo B
KpOBi i T.1L.

Toxi cepenHs MBUAKICTD 3MIHU BEJIMYMHU ) TIPH 3MiHI
BEIIMYMHHU X Ha eske Ax Oyme

- y(x+Ax)—y(x)
= ) A
Ax
a MHUTTEBA IBUIKICTh 3MiHH BEJIMYNHH Y
+Ax)—
= fim 20 A=), 3)
Ax—0 Ax
Sk 6aunmo, criBBinHOICHHS (3) 3amae moxinHy QyHK-
il y = f'(x) B TOULl X, sIKa IO3HAYaeTHCs )'(x) abo f(x).

5
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umenu Ueana Ozuenxo

D®OPMHUPOBAHUE HABBIKOB UCIIOJIb30OBAHUSA

MOHATUS MPEJEJA Y TPOU3BOJHOM ®YHKIIUU

JUIA PEHHEHUS ®U3NYECKHUX 3AJ1AY

B crarbe paccMarpHBAIOTCS BONPOCHI HCIIOJIb30Ba-
HUS TOHATHUS Tpeaena QyHKUUKM U IPOU3BOIHON (QyHKINK
JUISL MCCIIEI0BAHUS Pa3JIMYHBIX MpoleccoB B ¢pusuke. Benb
(GYHKIHS — 9TO TMPEAMET W3YYSHUS] MaTeMaTHIeCKOro aHa-
In3a, a MpeeNbHbIN epexo] — OCHOBHON METOJ HCCIIeN0-
BaHus QyHKUMH. [To3TOMY NpH M3y4EeHHMH HTUX TEM O4YEHb
BO)XHO HE TOJBKO MPEJOCTaBUTh aOCTpPaKTHBIC OMpe/eie-
HHS, HO M TIPUBECTH KOHKPETHBIE IPUMEPBI HCTIONB30BaHUS
9TUX HOHATHH.

VIMeHHO Yepe3 MOHSTHE IPOU3BOHOM, a 3HAYHT U TIpe-
Jiela XapaKkTepU3yIOTCsl CKOPOCTH M3MEHEHHs BCEX BEJH-
4UH, KOTOpble u3ydaeT ¢usuka. [Io3ToMy Hy)KHO HE TOJIBKO
HAy4UTb CTYACHTOB aBTOMATHYECKH HMCKATh MPEIEIIbl HITH
nuddeperunposars GyHKIMH, HO U BHIPAOOTATh HABBIKK
UCIIONB30BAHUS ITUX MOHATHH Ul pelieHHus (PU3MYECKUX
3aj1a4, KOTOpbIE BCTPEUAIOTCSI B TIEPBBIX CEMeCTpax IpH n3-
YUYeHHH Kypca o0reit Gpusuku.

B yacTHOCTH, OYEHb HAIVIAAHBIM SIBISIETCS] CIIONIB30BA-
HHE TPOM3BOJHOMN JUISl MCCIICAOBAHUS CKOPOCTH JBIMIKECHUS
Tena, eciu JAaHbl rpadMKH 3aBUCUMOCTH JIBHKEHUS Tea OT
BpemeHu. C UCHOIb30BaHUEM MOHATHS Ipefiena popMyIupy-
FOTCS OTIPE/ICNICHHs] MTHOBEHHOW CKOPOCTH JIBH)KCHHS TeJIa,
CHJIBI HJIEKTPUYECKOTO TOKA, TIOBEPXHOCTHOI IIOTHOCTH 3a-
psoa M peraloTcs 3a/la4d Ha BBIYMCIICHUE DTHUX BEJMYUH.
Hekotopsle 13 3THX 3a1a4 H pacCMaTpPHBAIOTCS B CTATHE.

KumoueBbie cioBa: mpenen (yHKIUH, NPOU3BOIHASA
(byHKILHH, CPEIHSS CKOPOCTh, MTHOBEHHAs CKOPOCTh, U3Me-
HeHHe GyHKIUH, GU3MIECKHE 3a/[aql.

O. I. Radziyevska', 1. B. Kovalska*

!National University of Food Technology
’Kamianets-Podilskyi National Ivan Ohiienko University

THE FORMATION OF SKILLS IN APPLYING THE
CONCEPTS OF LIMIT AND DERIVATIVE OF THE
FUNCTION TO SOLVE PHYSICAL TASKS

The article discusses the issues of using the concepts of
function limit and derivative of the functions to study vari-
ous processes in physics. Function is the object of studying
of mathematical analysis and limit transition is the main
method of functions study. Therefore, when studying these
topics, it is important not only to give an abstract defini-
tions, but also to provide specific examples of the use of
these concepts.

The rates of change of all quantities studied by physics
are characterized precisely through the concept of deriva-
tive, and hence the limit. Therefore, it is necessary not only
to teach students to automatically search for limits or to dif-
ferentiate functions, but also to develop skills in using these
concepts to solve physical tasks that are encountered in the
first semesters when studying a course in general physics.

In particular, it is very illustrative to use the derivative to
study the speed of the body, if you give graphs of the depend-
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ence of body movement on time. Using the concept of the
limit, the definitions of the instantaneous velocity of the body,
the strength of the electric current, the surface charge density
are formulated and the tasks of calculating these quantities
are solving. Some of these tasks are considered in the article.

VJIK 37.02:372.853+53.08

Key words: function limit, derivative of the function,
average velocity, instant velocity, function increment, phys-
ical tasks.
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®OPMYBAHHA MPO®ECINHOT KAPTUHU CBITY BUUTENSA DISUKU
B STEM-OPIEHTOBAHOMY HABYAJIbHOMY CEPEQOBULLI

VY crarTi HaBOAATHCS PE3YyNIbTaTH IOCIIHKEHHS, OB’ S3aHOTO 13 BHBYCHHSIM MPOQeciiiHOi KapTUHM CBITYy BUMTENs (Di3UKH.
Bu3Ha4eHo, 1110 iCHy€e 3Ha4Ha KIIbKICTh TPAKTyBaHb MOHATTS KapTHHA CBITy. HeomMHO3HaYHICTh TIIyMa4eHb NPUBOAUTH IO HEYITKOIO PO-
3yMiHHS CKJIJIOBHX KapTHHU CBIiTy IPEJICTaBHUKIB Pi3HUX rayseil. [IpoBeneHuil aHaIi3 103BOIUB BUIUINTH TPH TOJIOBHI ACIIEKTH, 10
hopmyroTh npodeciitny kapTiHy cBiTy BuuTens ¢izuku. Cepel YMHHUKIB, 110 BIUIMBAIOTH HA PO3BUTOK MPOQECiHHOrO MHUCIICHHS BUH-
TeJIsi BHOKPEMJICHO iHHOBALIiHHI TEXHOJIOT1T HaBYaHHS, cepe]l IKUX MPOBIIHOI0 cydacHoo TexHouorielo € STEM. 3anpoBakeHHs B Ha-
BYAJILHOMY IPOILIECi 3aKIaJliB 3araJIbHOI CepeHbOI OCBITH TaKKX TEXHOJOTIH BIMArae BiJl Cy4acHOTO BUMTENS (hi3HKH OBOJIOIIHHS Bif-
HOBITHUMH METOTUYHIMU KOMIIETEHTHOCTSIMH, a TAKOX CIIeNialbHIMHU 3HAaHHAMU T2 BMiHHAMU Ha yCiX eTanax BIPOBaKEHHS TEXHO-
Jnoriid. BusHaueHo, 1110 CyyacHOMY BUHMTEIIO IIOBUHHI OyTH NPUTaMaHHi II€BHI PUCH 0COOMCTOCTI, Ki I03BOJISIOTH HOMY 3AifiCHIOBAaTH
YCIHIIIHO IHHOBAI[IHHY JisIbHICTh: KOMYHIKAIlisl, KOOIepallis, KpUTUIHE MUCICHHS, KPeaTHBHICTb. B cTaTTi BU3HaY€HO, 110 MiATOTOBKA
BumTelns (DI3UKK 3 ypaxyBaHHSAM BH/IUICHHUX 3acaj] CIpUsATAME (OPMYBaHHIO HOTO PodeciiiHOl KAapTHUHH CBITY.

KurouoBi cioBa: xapTuHa CBITY, eJlaroriyHa KapTHHa CBITY, IpodeciiiHa kKapTHHA CBITy BUMTEJIs, HABYAHHS (i3UKH, iHTErpa-

1isi, STEM-ocBiTa, HaB4ajbHE CEPEIOBHIIEC.

Ha MixxHapoHOMY CHMITI031yMi J1iiepiB IIKiIIbHOT OCBITH,
sikuid ipoxoauB y 2013 poui B IBetinapii [9], ocobnuBa yBa-
ra 3Bepranacsi Ha pe3ylibTaTd IOCITiPKEHHS [HCTHTYTY OCBITH
VuiBepcurery Toponto 2012 poky, Jie BUBYAJIOCS CIIPUHHAT-
TS CBO€I pOOOTH MOJIOIMMHM TIEAAaroraMi B Pi3HUX KpaiHax.
IoTpiGHO BiA3HAUUTH, 110 NPOQECiOHANI3M BUMTENS 3aBXKIU
MPUBEPTAB yBAry akaJeMiuHHX Kill pi3HHX KpaiH, aue 3 Io-
yarky XXI ctomtrs s npodiieMa CTae MONMITHIHOKO 1 BUKIU-
Ka€e IUPOKI TPOMAJICBKI OOTOBOPEHHS B paMKaX 3arajibHoi i/1el
«Teachers matter» (Bumreni Bax1Bi, 32 HA3BOK aHATITHYHO-
TO 3BiTY, BUKOHaHOTO OpraHi3aii€ro eKOHOMIYHOTO CIiBpOOiT-
HuirTBa Ta po3Butky (OECP)) [10]. B pizHux xpainax rpoman-
CbKi OOTOBOPEHHS CTaIX 0COOIUBO NOCTPUMM MicHs ITyOika-
uii mocmipkens Epika Xanymieka. 3riTHO 3 TOCTIDKEHHIMA
HAWOUIBIIMI BIUIMB HA YCIIIIHICTH Y4YHIB Ma€ Kpami(ikaiiis
TMPAIIOIOYHX B IIIKOJI BUMTEIIIB, KA HE 3aJICKHUTH Hi BiJI 1X BIKY,
Hi Bil IOCBify, Hi Bix 3apo0iTHOI miatHi. Epik Xanymiek Oy
HEpUIUM JOCTITHUKOM, SIKUIl BUMIPSB €()eKTHBHICTH BUUTEIIB
3a CYMOIO TOTO, 1110 PO3YMIIOTh iX y4Hi. BiH 10BIB CTaTHCTHYHO
3HAYMMHH BIUTHB BUMTEIIS HA YCIIIIHICTS y4HiB [11].

3 80-X pOKiB MHHYJIOTO CTOJITTS YPSAM Pi3HUX KpaiH,
(dhoHaH, K 3AIMCHIOIOTH iSTIBHICT B CHCTEMax OCBITH, BKa-
3yIOTh Ha HEOOXiHICTh pedopMyBaHHS MiITOTOBKH BUMTEIIIB
3 METOI0 MiBUIIEHHS MpodecioHanizanii 3HaHb. (30Kkpema, B
CIIA ne Carnegie Forum on Education and Economics, 1986;
Gideonse, 1984; Holmes Group Project, 1986, 1990; National
Commission on Excellence in Education, 1983). [ns nocsr-
HEHHS JIaHOT METH TPOIIOHYIOTBCS Pi3HI 3aCOOM: MiJIBUIICH-
HS aJMIHICTPAaTUBHUX BUMOT; TIOCHJICHHS 3arajbHOOCBITHBOT
IiJIrOTOBKY (B OCHOBHOMY 4Yepe3 I'yMaHiTapHi HayKH); BAOCKO-
HaJleHHs npogeciiHuX KypciB HaBUaHHS; 301IbIIEHHS Yacy Ha
MPaKTHYHY MiATOTOBKY; (GOPMYBaHHS CUCTEMH MPOIOBKEHOTO
CIIOCTEPEIKEHHSI, IO MOIIUPIOETHCS Ha ePIINii piK BUKIIAIaH-
Hs1; TUQepeHIialis crioco0iB 320X0UEHHS YCITIITHUX BYUTEITIB,;
CHPHSIHHS OUIBIIIH KOJIETIaIbHOCTI Cepell BUUTEINIB.

VYKpaiHcbKa IIKOJA, SIKa 3HAXOAUTHCS Ha IUIAXY 3MiH,
BiJJuyBae HEOOXiMHICTh y (axiBIIX 3 IIMOOKMM 3HAHHSIM
CBOTO TIpeMeTa Ta MENaroriky, 3 HAaBUYKaMH Ta KOMIIETCH-
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LisSIMHU, HEOOXITHUMU JIsl yIIPaBIiHHS YYHAMH 1 HaAaHHS iM
MiATPUMKH B HABYAHHI HA OCHOBI PO3YMIiHHS 1X COIiajbHUX
Ta KyJIBTYPHHX OCOOIUBOCTEH.

3 ypaxyBaHHSM TOTO, IO Cy4YacCHHH BYMTENb (DI3ZUKH
(Ta ¥ IHIIMX TPUPOAHUYUX IMCIMIUIIH) Ma€ TMpPAIfOBATH B
HABYAJILHOMY CEPEIOBHIII, SIKE 33 CYYaCHUMHU YSIBICHHSIMH €
KOMII'IOTE€PHO (BipTyalbHO, XMapo) OPi€HTOBAHHUM, a 3 YIIPO-
Ba/DKEHHS HOBMX IHHOBAIMHMX TexHojorii, me i STEM-
OpIEHTOBAaHKM, 3’SIBJISIFOTHCSI HOBI BUMOTH JI0 HOTO MiIrOTOB-
Kd. Y TIATOTOBII BUUTENIB OCHOBHHU aKIIEHT TIEPEHOCHUTHCS
Ha: (opMyBaHHS 3aTHOCTI MIBUIKO Opi€HTyBaTucs B iH(OP-
MalifHOMY IPOCTOPI, aHANi3yBaTH PO3BUTOK CBITOBUX TEXHO-
JIOTi#i Ta JIOMOBHIOBATH 1X 3HAHHSAMU 3 Pi3HUX HAyK; BOJOIHHS
BIATIOBITHIMH METOANKAMH 1 €IEeMEHTaMH TEXHIYHOTO CYIPO-
BOJLy; CIIBBIZIHECCHHS 3HAHb 3 PI3HUX TUCLUILIIH i3 CHCTEMOIO
HayKOBOTO Mi3HaHHS Ta HAYKOBOTO CBITOIVIAIY, HAyKOBOI Kap-
THHH CBITY; BMiHHS BHSBUTH Ta MMOKA3aTH MPAKTHYHY 3HAYH-
MiCTh HAyKOBHX 3HaHb; (POPMYBAHHS KPUTHIHOTO MUCIICHHS,
PO3BUTOK JOCHIAHUIIBKOI TisUTBHOCTI; 3[aTHICTh 10 OpraHi3a-
il Ta MATPUMKH MIJIECIPIMOBAHOI Mi3HABATIBHOI JisTIBHOC-
Ti yuniB. Hacammepen, STEM-ocBiTa — 11¢ CTBOPEHHSI YMOB
o/10 30a71aHCOBAHOTO TAPMOHIHHOTO (POpMYBaHHS HAYKOBO-
OpIEHTOBAHOI OCBITH Ha OCHOBI MOJEpHi3allii MaTeMaTU4HO-
HPUPOJHUYOI Ta yMaHITapHUX Npodinis ocsitu [1].

MiXHapoaHI MOCIHiPKEeHHsT HMIKUIBHOI OCBITH IOKa3y-
I0Th, 110 B IAHWH Yac BUUTEII B PI3HUX KpaiHaX CTUKAIOTHCS
3 TpobsieMaMHu, SIKi TIOB’s13aHi 31 CKJIaHUMKA OOCTaBMHAMH B
colianbpHii, eKOHOMIuHi 1 moniTHuHi# cpepax. Ha cydacHo-
My eTali BUUTENISAM Npel ABISIOTHCS Ty)Ke CepHO3HI BUMO-
TH, 10 nepeadadyae OUIbII IIMPOKY MEJaroriyHy ocBiTy (po-
3yMiHHS ABUIL i IPOOJIEM, PO3BUTOK TEOPETUYHUX 1 IPAKTUY-
HUX 30i0HOCTEH BUSBILITH i BUPILIYBaTH 1X), K8 HEMUHYYe
3a4inae SIKICHUH acleKT MiATOTOBKH (PO3BUTOK HABUYOK 1
YMiHb, HEOOXITHUX /ISl BUKOHAHHS CICU(IUHUX 3aBIAHb).
[MocriliHe yckIaTHEHHS YMOB POOOTH BUYMTEIIS, @ TAKOXK IMO-
SBa HOBUX Ipo¢eciiHuX 3aBIaHb i QYHKIIH aKkTyali3yloTh
npobiaeMu NpodeciftHOro po3BUTKY Ta BUBYEHHS YMOB (Gop-
MYBaHHs IPOoQeciiHOT KAPTHHU CBITY BUUTEIS.
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