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INEJAT'OT'TYHI TEXHQJIOFIi ®OPMYBAHHS EKOJIOTTYHO1 .
KOMIIETEHTHOCTI Y KHTAUCBKHUX MATTICTPAHTIB I3 IHOOPMANIMHUX
TEXHOJIOI'TK

Anomayin: y cTaTTi po3po0JIeHO MEAaroriyHy TEXHOJIOri0 (OpMyBaHHS €KOJIOTTUHOT
KOMITETEHTHOCT] KATAlChKUX MaricTpiB y cdepi iHGopMaIiitHuX TEXHOJIOTIH, SIKi MPOXOAITH
HaBYaHHS B YKPaiHCbKHUX YHIBEPCUTETaX.

3’sCOBaHO, 110 €KOJIOTIYHA KOMIIETEHTHICTh 1HXeHepa Yy cdepi 1HdopmamiifHux
TEXHOJIOTIN € KJII0YOBOK MpoQeciiiHOI0 KOMIETEHTHICTIO, sika mependadae HOro 31aTHICTh
CTBOPIOBATH €KOJIOTIYHO OpPIEHTOBAHI MPOrpaMHI MPOAYKTH, SIKI MIATPUMYIOTH PO3POOKY 1
GyHKIIFOBaHHS €HEpro30epirarounx TEXHOJOTIH, Mo 3a0e3nedytoTh e()eKTUBHUN 3aXHCT Ta
BiZITBOPIOBaHHS HABKOJIMIITHEOTO CEPEOBHUIIIA.

YTO4YHEHO KpHUTepii, MOKa3HUKH Ta piBHI C(POPMOBAHOCTI €KOJIOTIYHOT KOMIETEHTHOCTI
MalOyTHIX 1HKeHepiB B raiy3i | T TexHosoriid. Ha ocHOBI aHainizy OyJ0 JoBeeHO, IO MiJ] Yac
HaBYaHHS 3aCTOCYBaHHS pPO3pOOJIEHOI MeNaroriyHoi TEXHOJIOTii BIUIMBaE Ha (HOpMYyBaHHS
€KOJIOT1YHOT KOMITETEHTHOCTI KuTailicbkux MarictpiB y cgepi IT. Busnaueno nouisnbHicTh
azanTaii po3po0JIeHOT MeJaroriyHoi TEXHOJIOTI 0 1HIMUX 1HXKEHEPHUX CHEIlaJbHOCTEH, K1
3100yBarOTh KUTAHCHKI CTYIE€HTH B YKPAaiHChKUX YHIBEpCUTETaX.
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PEDAGOGICAL TECHNOLOGIES FOR THE FORMATION OF
ENVIRONMENTAL COMPETENCE IN CHINESE MASTER STUDENTS IN
INFORMATION TECHNOLOGY

Abstract: this article develops a pedagogical technology for developing the
environmental competence of Chinese masters in the field of information technology who are
studying at Ukrainian universities.

It has been established that the environmental competence of an engineer in the field of
information technology is a key professional competence, which presupposes his ability to
create environmentally oriented software products that support the development and operation
of energy-saving technologies that ensure effective protection and reproduction of the
environment.

The criteria, indicators and levels of development of environmental competence of
future engineers in the field of IT technologies have been clarified. Based on the analysis, it
was proven that it is in the process of learning to use the developed pedagogical technology that
the environmental competence of Chinese masters in the field of IT is formed. The feasibility
of adapting the developed pedagogical technology to other engineering specialties obtained by
Chinese students at Ukrainian universities has been determined.

Key words: environmental competence; master's degree; Chinese IT engineers;
educational technology; criteria; indicators; personal and professional qualities; positive
motivation; general technical and special knowledge; reflective abilities.

Alina Khrypunova, Yevheniia Vorobieva

An extended abstract of a paper on the subject of:
“Pedagogical technologies for the formation of environmental competence in chinese
master students in information technology”

Problem  setting. The present
environmental crisis in the People’s Republic
of China (PRC) is total in nature and has a
negative impact on the environment of all
countries in the world. The environmental

education for engineers in China is not up to
the challenge.

Therefore, the development of
pedagogical  technologies to  enhance
environmental education for engineers in

crisis is caused by a long-term policy of
achieving maximum economic growth in the
conditions of absolute population growth. The
main source of pollution in China is carbon
dioxide emissions from coal-fired power
plants. China has reoriented “Education for
sustainable development” to “Education for
ecological civilization” in this regard.
However, the current system of environmental

China is relevant. Training of future specialists
for effective environmental work in the course
of their professional studies within the
framework of a competence-based approach
seems the most appropriate considering the
current stage of civilization development.
Resent research and publication
analysis. The analysis of psychological and
pedagogical sources shows that the
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development of theoretical and
methodological ~ foundations  for  the
professional competence formation of future
engineers is addressed in the research of
O. Romanovskyi (developed a competence-
based approach in the course of fundamental
training of future bachelor engineers);
O. Hulai (defined methodological foundations
for the professional competence formation of
construction specialists), V. Petruk (developed
pedagogical technologies for the competence
formation in higher mathematics);
S. Chupakhin (analyzed approaches to the
professional competence formation of future
communication engineers).

The issues of forming the environmental
competence of engineers are reviewed in the
studies of T.Lukashenko (formation of
environmental competence of future chemical
engineers in the course of studying specialised
disciplines), A. Khrypunova (studying the
process of forming environmental competence
of future civil protection engineers),
S. Tolochko,  A.Shkodyn  (formation  of
environmental competence of students of
agrotechnical specialities).

Paper objective. The main objective of
the article is to create a pedagogical
technology for the environmental competence
formation of future Chinese engineers in the
field of IT technologies in the course of their
master’s training at Ukrainian universities.

It is necessary to solve the following
challenges in order to achieve the intended
objective, mainly: to determine the essence,
components, indicators and levels of
environmental competence of future Chinese
IT engineers; to develop algorithms of
pedagogical technology for the environmental
competence formation and experimentally test
its effectiveness.

Paper main body. The post-industrial
stage of society’s development and the 2.5-
fold population growth in the existence of only
one generation have led to a catastrophic
decline in natural resources and the need to
return a huge amount of waste to the
environment. Therefore, the environmental
competence of an IT engineer is defined as a
key rather than a subject competence.

The analysis of various approaches to
understanding the nature of environmental
competence of engineers and the specifics of the
IT engineer’s activities shows that the
environmental competence of an IT engineer is
a key professional competence that implies
student’s ability to create environmentally
oriented software products supporting the
development and functioning of material and
energy-saving technologies and ensure effective
protection and reproduction of the environment.

It is worth noting that it is advisable to
distinguish motivational, cognitive, activity and
reflective components in the environmental
competence structure of future engineers.

The preparatory, content-practical
and analytical-resultative stages of the
pedagogical technology for the environmental
competence formation of future IT engineers
are defined based on the theoretical analysis
of existing approaches regarding the
technologisation of environmental education.
The preparatory stage is aimed at creating an
appropriate scientific and methodological
support for the process of forming the
environmental competence of masters. The
content-practical stage is aimed at developing
all components of environmental competence.
The analytical and resultative stage is devoted
to the analysis and evaluation of the results
obtained in order to correct them.

The motivational, personal, cognitive,
procedural, reflective criteria for the formation
of future engineers’ environmental competence
in the field of information technology are
determined based on the observations of
students’ academic and extracurricular
activities, their self-assessment and expert
evaluation. Quantitative and qualitative
indicators of these criteria reflect changes in
the  formation of future  engineers’
environmental competence.

Depending on the set of certain
indicators display, the formation of students’
environmental competence is differentiated
into high, sufficient and low levels. The
overall level of environmental competence is
the average value among components levels of
environmental competence formation.
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Practical work using computer
programs that modulate the operation of real
laboratory equipment will play a crucial role
in the development of students’ skills taking
into account the profile of the future activities
of IT engineers.

Conclusions of the research. A
pedagogical technology for the environmental
competence formation of future engineers in
the field of information technology was
developed and implemented. It includes the
following: preparing appropriate scientific
and methodological support for the process of
forming students’ environmental competence;
stimulating positive motivation to acquire
environmental competence; developing all

IMocTanoBKa npoodJjeMu y
3araJlbHOMy BHIJIAAI Ta 1i 3B'A30K 13
BOXUIMBAMH HAayKOBUMHU YH TPAKTUIHUMHU
3aBJIaHHSAMU. SIK CBIIYUTH aHANI3 PE3YJIbTATIB
MOHITOPHUHT'OBHX 3BITiB, Cy4acHa €KOJIOTidHA
kpuza B Kwuraiicekiii Hapoaniii Pecmy6mii
(KHP) wmae ToTanpHMII Xapakrep, sKa
HEraTUBHO BILJTUBAE Ha 30BHIIIIHE
cepeoBHILE YCiX KpaiH cBiTy [1]. [Ipuunnoro
€KOJIOTIYHOT ~ KpU3M €  JOBFOCTPOKOBA
MOJITHKA  JIOCATHEHHS  MaKCHMAJIbHOTO
€KOHOMIYHOTO  3pOCTaHHS B  YMOBax
a0COJIIOTHOTO TIPUPOCTYy HaceneHnHs [2,3]. 3
PO3BUTKOM  BUPOOHHMIITBA Bce  Oiblie
0araTcTB MPUPOH BUIYYAETHCS 3 JTOCTYITHUX
3armaciB, TOMY 3pOCTa€ BapTiCTb CHPOBUHH Ta
30UIBIIYIOTHCS o0csaru BUKH/IIB y
HaBKOJIMIITHE CEPEOBHIIE. 3 IPUBOIY LIHOTO
CBITOBI eKCIIepTH BBaXXAKOTh, 11(0)
HaWOLIBIIIOKD  €KOJIOTIYHOI  MPOoOJIEMOI0
Kurato € orpyiiHuii cmor, sikuii 3a0pyJIHIOE
atMochepy  Ta  BUKIMKAE  YHCEJBHI
3aXBOpIOBaHHS  HaceneHHS.  OCHOBHUM
mxepenom 3abpyaneHHss B KHP e Bukwuan
BYIJIEKHCIIOTO Ta3zy BiJ POOOTH BYTUIBHHUX
TETUTOBUX ENIEKTPHUYHIX CTaHIIIH.
BBaxaerbes, mo 75 % pidok MaroTh CHIIbHE
3aCMIYEHHS, a 3a0pyTHEHICTh MII36MHUX BOJI
cranoButh  90%  [3,4].  Ixepenamu
3a0pyJHEHHs € TBepal MOOYyTOB1 BIIXOAM,
MICBKI1 Ta MIPOMHCIIOBI CTOKH,

components of environmental competence
using various forms and methods of teaching
(dialogue, project, training, test, game, etc.),
organizing special activities. The technology of
forming environmental competence provided
for a variety of ways to train students.

The analysis of the experimental work
results aimed at testing the effectiveness of the
technology for the environmental competence
formation of future engineers in the field of IT
technologies confirmed the effectiveness of
the implemented pedagogical technology and
the feasibility of adapting the developed
pedagogical technology to other engineering
specialties studied by Chinese students in
Ukrainian universities.

HaTONPOAYKTH, XiMiYHI PEUOBHHH (PTYTh,
denonu, wmumr'sk). OOCAT HEOUUIICHHX
CTIYHUX BOJ, IO CKHUJAIOTHCS B aKBATOPIO
KpaiHu, OOYMCIIOETHCS MUTbsIpJaMH TOH. 3
I[LOTO CTA€E 3pO3yMLJIO, IO TaKi BOJHI pecypcH
HEe MPUAATHI HE TUTBKU JJIS MUTTS, a U A
nmoOyToBUX NOTPeO. Y 3B'SI3KY 3 IIMM BUHUKAE
e OJHa CKOJIOTiyHa mpoldyieMa — AediluT
MUTHOI BOJH.

Jns BunpasneHHs curtyauii y 2003
poui Kwutail odimiiiHo cTBOpUB cHCTEMY
€KOJIOT1YHOI OCBITH, IMOYMHAIOYM BiJ BHUIIHUX
HaBYAJIbHUX  3aKJIaliB 1  3aKIHUyIO4H
MOYAaTKOBOIO Ta CEepelHbOI0 IIKomamu [5].
[Ticst 17-ro  HamionanesHoro 3131y
Komynictiunoi naprii Kuraro B sxoBTHI 2007
poKy, Oyma  3ampoIllOHOBaHA  CHCTEMa
JOBIOCTPOKOBHX i, sKa CHpsSMOBaHa Ha
PO3BHTOK  €KOJIOTIYHOI ~ HMBLmi3amii  Ta
HAI[IOHAJIBHO €KOJIOT1YHOi OCBITH. 3 LBOTO
npuBogy B Kurai Oyno mnepeopieHTOBaHO
“OcBiTy [UIsl cTaIoro po3BUTKY” Ha “OcBITY
JuIst ekostoriynoi ruBinizanii’. IIpoTe icHytoua
B KHP cucrema ekomnoriuyHoi OCBITH iHXXEHEPIB
HE BUPIIIYE MOCTaBJIEH] Nepe]] HEeto 3aBJaHHs.
[Tepemycim 11€ 3yMOBIJIEHO TUM, 1110 €KOJIOTI9HA
ocgita B KHP mae akynbraTuBHHIA XapakTep
Ta PO3BUBAETHCS OKPEMO BiJI 0OOB’S3KOBOTO
OCBITHHOTO KOHTEHTY.

TakuM  4YMHOM €
po3pobKka  TMeAaroriyHuX

aKTyaJIbHOIO
TEXHOJOI 3
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PO3BHUTKY €KOJIOTIYHOI OCBITH I1HXXEHEPIB B
KHP. Oco051BO 3HAYYLIOI0 us
npobiieMaTuka € JJIs MIATOTOBKU Cy4YacHUX
imkenepis 13 KHP B HanionansHoMy
TEXHIYHOMY YHIBEpCcHTETI “XapKiBChKHMA
MOJIITEXHIYHUH  IHCTUTYT .  AJKe, 5K
CBITYUTD CTaTHCTUKA IpUMMaTbHUX
KaMIaHii  OCTaHHIX  POKiB,  KHTaCHKi
CTYJICHTH CKJIQJal0Th MEPEeBaKHY OLIBIIICTh
1HO3EMHOTO  KOHTHUHTEHTY  YKpPaiHChKHX
3akiamiB  Bumoi ocBitm [28]. HaitOinba
JOUITBHO HA Cy4YaCHOMY €Tali pPO3BHUTKY
10050:30) 0 I 00E MiAroTYBaTU MaiOyTHBOTO
daxiBig 10 eheKTHBHOI €KOJIOTIYHOI POOOTH
B Tpolieci Horo mpod)eciiHOro HaBYaHHS B
paMKax KOMIIETEHTHICTHOTO TiIXOTY.
AHAJi3 OCTaHHIX [JOCTHIIKEeHL Ta
nyOaikaniifi, y AKMX  3al04YaTKOBAHO
pO3B’si3aHHs I1i€l  mpolOiieMu 1 Ha  SKI
CIHMPAETBCA  aBTOpP. AHAII3  IICHXOJOTO-
NeJAaroriyHuX  JDKEpen  3acBiauye, IO
MUTAHHSIM PO3POOKH TEOPETUKO-METOAMIHUX
3acaj dbopMyBaHHS npodeciiinoi
KOMITIETEHTHOCTI ¢axiBuiB MaiOyTHIX
IH)KEHepiB MIPUCBSYCHI OCIIJKEHHS
O. PomaHOBCBKOTO (po3pobieno
KOMIETeHTHICHUA  MiAXig B mpoiieci
(GyHIaMeHTaJIbHOT MIJATOTOBKKM MaiOyTHIX
1H)XeHepiB-0aKaiaBpiB) [6]; O. I'ynan
(BM3Ha4YEeH1 METOJIMYHI OCHOBH (hOpPMYBaHHS
(byHIaMEeHTaJIbHOI CKJIaJ0BOi MpodeciiHol

KOMIIETEHTHOCTI  (DaxiBIiB  OyIIBETLHOTO
npodpimo) [7], B.Ilerpyk (po3nsHyTi
NeA0rorivHi TEXHOJIOT1] bopMyBaHHS

KOMIIETEHTHOCTI B rajly31 BUILIOT MAaTEMATHUKH )
[8]; C. Uynaxin (mpoaHani3oBaHi MiIX0IH 0
dbopmyBaHHS TIpOodeEciitHOT KOMITETEHTHOCTI
MalOyTHIX 1H>KeHepiB-3B’A3KiBIIIB) [9].
IIuTtagHAM €KOJIOTIYHOI ITIATOTOBKH
CTYJEHTIB BHIIUX HABUAIbHHUX 3aKJIaJiB

npucBsiueHi  gociikeHHs  H. €dimenxko
(popmyBanHs ekonoriyHoi KynbTypu) [10],
I. Comommua  (popMyBaHHS — €KOJIOTTYHHX

3"anb) [11], JI. Tirapenko (po3poOka 3acaj
dbopMyBaHHS €KOJIOT1YHOI KOMIIETEHTHOCTI
cryaeHrtis) [12].

[TutanHsM QopMyBaHHS €KOJOTTYHOI
KOMIIETEHTHOCTI ~ 1H)KEHEepiB  IMpPHUCBAYEHI
nocaipkenHs T, Jlykamenko (dbopMyBaHHS

€KOJIOTIYHOT ~ KOMITIETEHTHOCTI ~ MalOyTHIX
IH)KEHEepiB  XIMIYHHX  CIEHiaTbHOCTEH Yy
npoiieci BuB4YeHHs paxoBux auciuiuiin) [13],
O. I'epacumuyka (OCOOIHMBOCTI TEXHOJIOTIi
(dbopMyBaHHS EKOJIOTTYHOI KOMITETEHTHOCTI
MalOyTHIX TipHHYMX iHKeHepiB) [14],
H. YepHoBosia (aHamni3 mnegaroriyHuX YMOB
dbopMyBaHHS E€KOJOTIYHOT KOMITETEHTHOCTI

ManlOyTHIX THXEHEPIB y nporiieci
TEXHOJIOTYHHX MPaKTHUK) [15],
A. XpunyHOBOi  (IIOCITIDKEHHS — MPOIECY

dbopMyBaHHS E€KOJOTIYHOT KOMITETEHTHOCTI
MalOyTHIX 1HXEHEpiB-(paxiBIiB IHUBUIBHOTO
saxucty [16], C. Tomouko, A.llIxoaun
(popmyBaHHSI €KOJOTTYHOT KOMIIETEHTHOCTI
CTYJICHIB arpoTEeXHIYHUX CHEIIaIbHOCTEH )
[17], T.Bynmarbsuip (memaroriddi yMOBH
dbopMyBaHHS EKOJOTIYHOT KOMITETEHTHOCTI
1HXeHepiB B ramy3i eHepreTuku) [18]. Takum
YHHOM, aKTYaIbHICTh JIOCIIDKCHHS €
OUYEBUTHOIO, 0CcO0JIMBO y poboTtax
BITYM3HSIHUX BUCHHX.

Bupninennsi He BHpilleHMX paHimie
YacTHH 3arajbHoi Mpo0JieMH, KOTPUM
NpUCBSIUyEThCSl  AaHa  crarta.  Ormsa
BIIMOBIIHUX ~ JOCHIJDKEHb 1  IyOJiKarii
nokasye, 1o  mpouec  (GopMyBaHHS
€KOJIOTTYHOI KOMIIETEHTHOCTI 1HXEHEpIB B
YKpaiHCBKUX YHIBEpCUTETaX PO3IIIAAAETHCS Y
KOHTEKCTI iX mojanbuoi npodeciiiHoi
JUSUIBHOCTI B YKpaiHCBKiM MPOMHCIOBOCTI.
[Tpouec dbopMyBaHHS €KOJIOTT4YHOT
KOMIIETEHTHOCT1 MaifOyTHix iHxeHepis KHP,
AK1 HaBYAIOTHCS B YKpaiHCBKUX
VHIBEpCUTETaX IIe He CTaB IMPEIMETOM
CHELiaJbHOIO  HAyKOBOI'O  JOCIHIKEHHS.
Oco0auBO 1€ HEOOXIAHO IS IiATOTOBKH
iHxeHepiB y cgepi IT-TexHonorii, oCKiIbKU
11 (haxiBLi NPaIOI0Th Y Oyab-sKii ramy3i. Lo
npo6aeMy HaifOUIbII JOIUIBHO BUPIIIyBaTH B
nporiieci MaricTepchKoi MiITOTOBKH
CTYACHTIB, Koiu 0a30Bi MpodiibHI 3HAHHS
B)Ke C)OpPMOBaHI I1i]T YaC HAaBYaHHS CTYACHTIB
Ha OakanmaBpcbkoMy piBHI. Ilpu 1poMy
HEOOX1IHO PO3B’SI3aTH CYNEPEYHOCT1, SIKI
00’€KTHBHO ICHYIOTb y Teopii Ta MpaKTHUIl
MeJarorikku, a camMe MK BHMOTaMH JI0
imkenepa KHP sk cy0’exkta exonoriuHo
YUCTOI MISITBHOCTI Ta ICHYIOYOK CHCTEMOIO
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MiTOTOBKH MaricTpiB B YKpaiHChKUX BHUIIMX
HaBYAIBHUX  3aKjagax. TakuMm  YHMHOM
po3poOka nearoriyHol TEXHOJIOT11
dbopMyBaHHS EKOJOTIYHOT KOMITETEHTHOCTI
MalOyTHIX KUTAaHChKHX 1HXKEHEPIB B 00J1aCTi
IT, sKi IPOXOIATH HABUYAHHS B YKPaiHCHKHUX
YHIBEPCUTETAX, € aKTyaJbHOI 1 Ma€ 3HA4YHe
TEOPETUYHE Ta MPAKTHYHE 3HAYCHHS.

®opMyBaHHS wijiei CTaTTI
(mocTaHoBKa 3aB/aHHs). MeTa cTarTi mojisirae
B CTBOPEHHI TMENAroriyHoi  TEXHOJOTIi
dbopMyBaHHS E€KOJOTIYHOT KOMITETEHTHOCTI
MalOyTHIX KHTAaHChKUX 1HXXeHepiB B ramysi IT
TEXHOJIOTIH B Tmpomeci ixX Marictepchkol
MiTOTOBKM B YKPAlHCHKUX YHIBEpPCHUTETaX.
Jnist mocsirHeHHsI 03HAYEHOI METH HEOOXiHO
BUPIIIMTA  Taki 3aBJaHHA: BU3HAYUTH
CYTHICTb, KOMIIOHEHTH, IMOKAa3HUKU Ta PiBHI
c(hOopMOBaHOCTI €KOJIOTIYHOT KOMIIETEHTHOCTI
MaiiOyTHix  kuTaiicekux  IT-imxeHepis;
po3pobutu IITOPUTMHU neaaroriyHoi
TEXHOJIOT11 bopmyBaHHS €KOJIOT1YHOT
KOMIIETEHTHOCTI Ta  €KCIEPUMEHTaJIbHO
nepeBipuTH i ePEeKTUBHICTb.

Buxkiaax  ocHOBHOro  marepianay
JAOCTIKeHHsI 3 TIOBHUM OOTPYHTYBaHHSIM
OTPUMaHUX HAyKOBHUX pE3yNbTaTIB.
[ToctinmycrpianbHa cTanis PO3BHUTKY
CyCNiIbCTBA Ta  3pPOCTaHHA  KUIBKOCTI
HaceJIeHHs 3eMJIl MpH ICHYBaHHI TUIBKU
OJTHOTO MOKOJIHHS TIPUBENN hi (o)
KaTtacTpo(IYHOTrO 3MEHIIEHHS MIPUPOIHUX
pecypciB Ta HEOOXiHOCTI TIOBEpHEHHS Y
30BHIIIHE CEPEIOBUIIE TITAHTCHKOT KITBKOCTI

B1JIXO/IIB. i  dakropu  mopsiax 13
rimoOamizamiclo  CBITOBOI €KOHOMIKM — Ta
MOSIBOIO  €IMHOT CBITOBOi 1H(OpMaIiiHOI

CUCTEMH 3YMOBHWJIO HEOOXITHICTH ajamTaiii
1HXEHEepHOI OCBITU B raiy3i 1HGopMaliiHuX
TEXHOJIOTiM 10 HOBUX MpPOOJIEM CyCHiIbCTBA,
cepen SKUX HAWOUIBII aKTyalbHUMH €
€KOJIOT14HI. Tomy eKOJIOT14Ha
KOMIIETEHTHICTh ~ IHXK€Hepa B  Traiysl
1H(pOpMaLifHUX TEXHOJIOT1H BU3HAYAETHCS K
KJIIOYOBA, a HE MpeIMeTHa KOMIIETEHTHICTb.
AHani3 pi3HMX MiAXOMIB 10 PpO3YMiHHS
CyTHOCTI  €KOJIOTIYHOi ~ KOMIIETE€HTHOCTI
imxenepiB [11-18] ta crnenudiku AisIBHOCTI

IT-imxenepa [19] mokasye, 1m0 eKOJIOTIYHA
KOMIICTGHTHICTh ~ 1mKeHepa y  cdepi
1H(pOpMAIIIMHUX ~TEXHOJNOTIH €  KIIFOUYOBOIO
npoceciiHo0 KOMITIETEHTHICTIO, 1o
nependayae HOro 37aTHICTE  CTBOPIOBATH
eKOJIOTIYHO OPiIEHTOBaHI MPOrPaMHi MPOAYKTH,
SIK1 MITPUMYIOTh PO3POOKY 1 (PyHKITIOHYBaHHS
Marepiano- Ta eHepro30epiralounx TEXHOJIOTIH
Ta 3a0e3rneuyroTh CPEKTUBHHMA 3aXHCT Ta
BIITBOPIOBAHHS HABKOJIUIITHEOTO CEPEIOBHUIIIA.

Bapro 3ayBaxkutu, 10 B CTPYKTYpi
eKOJIOT1YHOI ~ KOMIIETEHTHOCTI ~ MaiOyTHIX
IH)KeHepiB JOLIBHO BUIUIUTHA
MOTHBAI[IMHUI, KOTHITUBHUH, TISUIbHICHUM Ta
pedIeKCUBHUI KOMITOHEHTH.

MotuBaiiifiH1ii KOMIIOHEHT Tiepeioayae
OpI€HTAIlif0  CTYJNEHTIB  Ha  3JiHCHEHHS
CKOJIOTIYHO-OPIEHTOBAHOI ~ JISUTBHOCTI  Ta
notpedye (hopMyBaHHS KOMIUIEKCY MPOodeciitHo
Ta 0OCOOMCTICHO 3HAYYIIHX SIKOCTEH (TyMaHi3My,
IPOMAJISTHCHKOCTI, Bi/JIITOBIJQJIGHOCTI,
BUMOTJIMBOCTI, TIPHHITUITOBOCTI, IHIIIATUBHOCTI,
TOJIEPAaHTHOCTI),  1HTepecy 1O  mpoliem
30epeKEHHSI  HABKOJMIIIHBOTO  ITPUPOTHOTO
CepelIOBUILA,  YCBIIOMJIEHHS  BaKJIMBOCTI
€KOJIOTTYHOI KOMIIETEHTHOCTI, MOTHBAIUl 0
CaMOOCBITH Ta CAMOB/IOCKOHAJICHHSI.

dopmyBaHHS KOTHITUBHOL
KOMIIOHEHTH €KOJIOT1YHOi KOMIIETEHTHOCTI
niepeadavyae 3aCBOEHHS 3HAHB, I0JI0: BILTUBY
Ha JIOBKUUIS MiANPHUEMCTB  TPaAMIiAHOL
CHEPTreTHUKHU Ta OCHOBHHX raiy3ei
MPOMHCIIOBOTO  BUPOOHMIITBA;  OCHOBHUX
HanpsMKiB 1H)KEHEPHOTO BUpIILIEHHS
€KOJIOTIYHUX  MpoOiieM, IMOB’A3aHUX 13
OUYHUCTKOIO Ta30MOJIOHUX, PIAKUX BUKHUJIB Ta
TBEPAMX BIJIXOJIB; OCHOBHUX HAampsMiB
€KOJIOT1YHO JOLIBHOTO PO3BUTKY TEXHOJIOTIH
rajy3eif TMPOMHUCIOBOCTI Ta EHEPrEeTHKH,
HacaMIiepes], mepexiJi 10 €KOJOTIYHO YHCTUX
BIJTHOBJIFOBAHUX JDKEPEI €Heprii, MaTepiano —
Ta eHeprosdepirarounx, O€3BIOXIAHUX Ta
MaJIOBIIX1THUX TeXHOJIOT1i. OKpiM 3aCBOECHHS
BKa3aHOTO 00CATY 3HaHb, CTYJIEHTH MOBUHHI
CHUCTEMaTH3yBaTH OTPHMaHI 3HAHHS Ta MaTH
BIJMOBIZTHE  €KOJIOTiYHE  MUCIEHHS, IO
3a0e3MeUy€eThCS  KOHCTPYKTHBHUM  PIBHEM
3aCTOCYBAHHS 3HAHb.
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dopMyBaHHS JSTTEHICHOTO
KOMIIOHEHTY €KOJIOTIYHOi KOMIETCHTHOCTI,
nepeabavae:  OBOJIOJIHHS BMIHHSAMH — Ta
HaBUYKaMU  POOOTH 31 CYyYaCHUMH
ABTOMAaTH30BaHUMU npuIaiaMu
MOHITOPUHTY HAaBKOJHIIHBOTO CEPEIOBHIIA,;
OBOJIOZIHHS KOMII'FOTEPHHMHU IPOrpaMaMH,
SKi JIOMOMararoTh y oOpoOLi OTpUMaHHUX
pe3yIbTaTiB MOHITOPUHTY HAaBKOJIHIITHHOTO
Cepe/IOBUINA; KOMII IOTEPHE MOACTIOBAHHS
BIUIMBY  TEXHOTEHHMX  YHHHUKIB  Ha
HaBKOJIMIIIHE ~ CEPEAOBHUINEG;  IMPAKTHYHE
BIIPOBQ/DKCHHSI B KOMII'FOTEPHI TMPOTPaMH,
00 PO3POOJISIFOTBCS  CyYacHI  TEXHOJIOTIl
IH)KEHEPHOTO  3aXHCTy  HABKOJIUIIHBOTO
Cepe/IoBUINa; BUKOPHUCTAHHS MPH CTBOPEHHI
KOMIT'IOTEPHUX  Iporpam AJITOPUTMIB,
3aCHOBAaHMX Ha BHUKOPUCTaHHI HOBITHIX
0€e3BIAXOIHUX Ta Marepiano- "
eHepro30epirarunx TEXHOJIOT1H;
BUKOPUCTAHHS pu CTBOPCHHI
KOMIT FOTEPHUX TPOTPaM aIrOpUTMIB POOOTH
C€HEPreTUYHUX CHCTEM CKOJIOTIYHO YHUCTHX
BiJTHOBJIFOBAaHUX JKEPEN SHEePrii.

dopMyBaHHs pedaekcuBHOT
KOMITOHEHTH €KOJIOTTYHOT ~KOMITE€TEHTHOCTI
nependoayae:  HasABHICT y  CTYJACHTIB
peQIIeKCUBHOTO  TUIy  MUCIEHHS,  SIKUI
JI03BOJISIE IIPOBOJIUTH npodeciitHui
camMoaHaii3, 0e3 SKOro He MOKINBUKI
aKTMBHUH  CaMOpPO3BUTOK Ta  CBiJJOME

(bopmyBaHHS npodeciitHO 3HAUYIIUX IKOCTEH;
OCBOEHHSI ~ CTyJEHTaMH  METOJIOJIOTTYHHUX
IPUHLUIIB IPOBEACHHS CaMOOCBITH; HAOyTTH
NPAaKTUYHUX HABUYOK CAaMOCTIHHOI poOOTH.
CamonizHaBaJbHUN THUI MHCJIEHHS BKITIOYAE
3/1aTHICTH OCOOMCTOCTI JI0 CAMOCIIOCTEPEIKEH-
HS, CAMOTI3HAHHS, CAMOAHANI3y, CAMOOIIIHKH
Ta CaMOCB1JIOMOCTI.

Ha ocHOBI TeopeTHYHOro aHaji3zy

MOXOMIB [0 TexHoJorizami eKOJOriyHOl
ocBiT [20,21], MmO ICHYIOTH CHOTOMHI,
BU3HAYEHO M ITOTOBYMIA, 3MICTOBHO-

NPaKTUYHUNA Ta aHaNITUKO-pEe3yJIbTaTUBHUMN
eTany MegaroriyHoi TeXHONOorii popMyBaHHS

€KOJIOTIYHOT ~ KOMIIETEHTHOCTI ~ MailOyTHIX
1HXKeHepiB  1H(OpMaUIHHUX  TEXHOJOTIH.
[TlinroToBunii  eram  COpSAMOBaHWUN  Ha
CTBOPEHHS BIJIMIOBIJTHOTO HAaYKOBO-

METOJIUYHOTO 3a0e3MeYeHHs porecy
dbopMyBaHHS E€KOJOTIYHOT KOMITETEHTHOCTI
MaricTpiB.  3MICTOBHO-IPAaKTHYHHKA  €TaIl
CHPSIMOBAHUH HA PO3BUTOK yCiX KOMIIOHEHTIB
€KOJIOTTYHOI KOMIIETEHTHOCTI. AHaIITHKO-
pe3yJIbTaTUBHUI eTall MPUCBAYCHUN aHAIi3y
Ta OIIHIII OTPUMAHMUX PE3YJbTATIB 13 METOIO
IX KOpUT'yBaHHS.

Ha  ocHoBi  crmocrepexenp  3a
HABYAIBHOIO Ta IM03aHABYAIBHOIO JTisITHHICTIO
CTYCHTIB, iXHbOT CAMOOIIIHKH Ta €KCIIEPTHUX
OI[IHOK BU3HAYCHO MOTHUBALIIMHUH,
0COOUCTICHUI, KOTHITUBHUH, IPOIECyaIbHUA,
pednekcuBHMit  KpuTepii  cPOpMOBAHOCTI
€KOJIOTIYHOT ~ KOMIETEHTHOCTI ~ MaiOyTHIX
imKeHepiB y  cdepi  iHpopMaITHEX
TexHosnoriii. KimbKicHI Ta SKICHI TMOKa3HUKH

X KpPUTEpiiB BimOOpaxaroTh 3MIHH Yy
dbopMyBaHHI E€KOJOTIYHOI KOMIIETEHTHOCTI
MaiiOyTHIX 1HKEHEPIB.

CdopmoBanicTh MOTHUBAIITHOT

KOMITOHEHTH BiJOOPaXaroTh TaKi MOKa3HUKU
SK: CTaBJICHHA J0 NHTaHHA 30epekeHHS
NPUPOIM SIK IIHHOCTI; CTIMKWI iHTEpec 0
OBOJIOJIIHHS €KOJIOTIYHOI0 KOMIIETEHTHICTIO;

HAIIOJICTIINBE BUSBJICHHS 0COOUCTICHO
3HAYYIINX AKOCTEH (rymaHi3wm,
TPOMAJITHCHKICTb, BiJITOBI1AIBHICT,
BUMOTJTIUBICTh, TPHUHIIMIIOBICTh, IHIIIATHUB-
HICTb, TOJIEPAHTHICTD).

KornituBauMit KOMITOHCHT

XapaKTepPHU3ye TaKUH TIOKA3HUK K (popMyBaHHS
CHCTEMH TE€XHIYHO-OPIEHTOBAHUX EKOJOTTYHUX
3HaHb (TIOBHOTA Ta PIBEHb 3ACBOEHHS).

JistmpHICHHH KOMITOHEHT
XapaKkTepu3ylTh  Taki  TMOKa3HUKH  SIK
HOPMAaTUBHO-KOHCTPYKTOPCHKI HAaBUYKH 3
PO3POOKHU TIPOrpaMu KOHTPOIIO JOTPUMAHHSI
€KOJIOTIYHOI ~ HOpMaTMBHOI ~ 0a3u  Ha
MPOMHUCIOBUX Ta I[MBUILHUX 00’€KTaxX, Ta
OpraHi3aiiiHO-BUKOHABYl  HABUYKH,  SKI
nependavaoTb  CTBOPEHHS — MPOTPaMHUX
aNTOpUTMIB  3a0e3medyeHHs  3axoaiB 13
1H)KEHEepPHOTO 3aXHUCTY JOBKI1IA,
BIPOBAIKEHHS €KOJIOT1YHO Oe3meuHnx
MIPOMHUCIIOBUX TEXHOJIOT1H Ta BIIHOBIIOBAHUX
JOKEpeNl €Heprid, 3acCTOCYBaHHS TEXHIYHHX
3ac001B JIKBIZaIii €KOJIOTIYHO HEeOE3MEeYHUX
HaJ[3BHYAMHUX CUTYaIlIH.
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PedexcuBamii
XapaKTepu3ye  TOKA3HUK
pedexcii.

3anexHO Bl TPOSIBY KOMIUIEKCY
BU3HAYCHUX IIOKA3HUKIB  c(HOPMOBaAHICTh
€KOJIOTIYHOT ~ KOMIIETEHTHOCTI  CTYJICHTIB
nudepeHIiiioBaHo 32 BACOKUM, JIOCTaTHIM, Ta
HU3BKAM  pIBHSAMHU. 3araJbHUH  piBEHb
€KOJIOTIYHOT KOMIIETEHTHOCTI € CepeaHiM
3HAYEHHSAM piBHIB copMOBaHOCTI
KOMIIOHEHTIB €KOJIOT1YHOT KOMIIETEeHTHOCTI.

HocmipkenHst OyJo TpOBEACHO HaMU
npotsrom 2022/2023 HaBYaNBHOTO POKY Ha
6a3i HartioHaJIbHOTO TEXHIYHOTO YHIBEPCHTETY

KOMIIOHEHT
31aTHOCTI 10

“XapKiBCbKHMIl  TMONITEXHIYHUHA  1HCTUTYT
(HTY “XIII”) B  HaBYaJIbHO-HAYKOBOMY
IHCTUTYTI KOMIT IOTEPHUX HayK Ta

TH(POPMAITITHAX TEXHOJIOTIH cepell KHTAaChKUX
CTY/IGHTIB, SIKI HABYAIOThCA HA APYroMy piBHI
OCBITH 32 OCBITHBO-ITPOQECIHHOI0 TIPOTPAMOI0
“ImKeHepist MpOrpaMHOro 3a0e3NeUeHHS .

Ha  migrotroBuomy  erami  Oyno
IPOBE/IEHO [JONOBHEHHS 3MICTY HaBYAIBHHMX
JWCIMIUTIH TiATOTOBKH MaricTpiB i3 iHKeHepii
IPOrpaMHOrO  3a0€3MEUeHHs]  MUTAHHIMHU
€KOJIOTIYHOTO  XapakTepy;  MPOEKTYBaHHS
CIIELKYPCY, CHpPSIMOBAaHOTO Ha (POpMyBaHHS
EKOJIOTIYHOT ~ KOMITETEHTHOCTI  CTYJCHTIB;
PO3pOOKY KOMII IOTEPHUX MPOTPaM; CTBOPEHHS
KOMIT FOTEpPHOI 0a3M JIaHUX y Taidy3l TEXHIYHOL
€KOJIOrTi; KOpEryBaHHs IUIaHIB
NEePE/UTNITIOMHO  TIPAKTUKH Ta TEMaTUKU
IUIJIOMHUX Ta KypcoBux pobit. bymno
BCTAHOBJICHO MOJKJIMBICTH I[UIECTIPSIMOBAHOTO
BUKOPHCTaHHSI €KOJIOT1YHOTO, MOPAJILHOTO Ta
€CTETUYHOT O MOTEHIaTy TMCIUTLTIHA
3arajbLHOl MIATOTOBKHU “IaHOBarliHE
HiINPUEMHUIITBO Ta YIPaBIiHHA cTapTam
npoektamu”’, “IHozeMHa MoBa 3a npodeciiHumM
CHIpsIMyBaHHAM Ta JWUCHUIUIIHU CIHeliabHOI
miAroToBKY “OCHOBU HayKOBHUX JIOCIIJIKEHB .

Jlnst epeKTHBHOTO OCBOEHHS TEXHIUYHO
OpIEHTOBAaHMX EKOJIOTIYHUX 3HaHb HaMu OyB
po3pobusiennii cneukype “Ilnsxu BupimeHHS
IJI00aTbHUX  €KOJIOTIYHUX Mpobsem”,  SKuit

JOIUILHO BBOJUTA HA PIBHI MiATOTOBKH
MaricTpiB  Micls  BUBYEHHS Ha  PIBHI
0akamaBpCbKOI  MIATOTOBKK  TPAAUIIIHOTO

Kypcy “Exomorist”, SIKMIA hopmye
3arajbHOJIOACHKY EKOJIOTIUHY
KOMIICTEHTHICTh. He3Bakarounm Ha Te, mIO0
NeKiianiA Kype “Ekonoris’™ He Aae TeXHIYHUX
3HaHb,  OpIEHTOBAaHMX  HAa  MalOyTHIO
eKOJIOTIYHO CIIPSIMOBaHY npodeciiny
JUSUTBHICTh IHKEHEpIB 1HbOpMaIITHIX

TEXHOJIOTiH, BiH 0€3yMOBHO € MiAIPYHTSIM ISt
MOJAJTIBIIONO 3aCBOEHHS crieukypey “Hlnsxu
BUPIILICHHS rI00aTBbHUX EKOJIOTTYHHX
po6siemM”. 3MICT cenKypcy OyB CIIPSIMOBAHHIA
Ha BHBYCHHS 1 3aCTOCYBaHHS CTyJICHTaMHU
Cy4acCHMX  KOHIIENTyaJlbHUX  OCHOB 1
METOJIOJIOTIYHHUX MiAXO/IB, OPIEHTOBAaHHUX Ha
BUpIILIEHHS MMPOOJIEMH 3a0€3MeUeHHST OS3IeKH 1
CTIHKOI B3a€MOJIl JIOAWHU 3 TPUPOTHAM
cepenopuiieM. CIelKypc Takoxk mependadyan
(opMyBaHHS y CTYAEHTIB IIPUPOJOOXOPOHHOTO
1 €KOJIOTTYHOr0 CBITOIIAAY. Y crnenkypcel 0yino
nependaveHo  po3mNIS]  METOJOJIOTTYHHX
MIPUHIMIIB KUIbKICHOT OIIIHKK Pi3HOPITHUX
HeOe3IeK, iX MOPIBHSHHS MiX COO0I0 B €IMHIM
mIKaal ¥ pamkUpyBaHHS Ha OCHOBI aHali3y
eKOJIOTIYHOTO ~ PU3UKY JUIi  BHU3HAYCHHS
MPIOPUTETHUX HAMNPsSMIB MO0 3HWKCHHS 1
MPOTHO3YBaHHS IIUISIXIB CTAIOTO Ta O€3IIeYHOT0
po3BUTKY smofctBa. Cheukypc HagaBaB
MOXJIMBICTb aHAJII3y POJIl TEXHOT€HHHUX CUCTEM
y po0iieMi 0€3MeYHOr0 PO3BUTKY CYCHIIbCTBA.
Ha ocHOBI BUKIIaA€HUX NPUHLMUIIB OyJIO AaHO
knacudikaiio i omuc HAMOUIBII BasKIMBUX
TEeXHOTCHHUX YWHHUKIB, 110 BIUIMBAIOTH HAa
HABKOJIUILIHE CEPEJIOBUILE, METO/IIB KOHTPOIIIO
32 CTaHOM HAaBKOJIMIIHBOTO CEpEeOBUINA 1
3aco0iB, 110 OOMEXKYIOTh HEraTUBHUM BILIMB
BUPOOHUIITBA HA HABKOJIMIIIHE CepeloBHIIE. Y
CIIENKYpPCl JTAHO YSIBIICHHS MPO KOMIUIEKCHUH
BIUIUB TEXHOT€HHHUX CHUCTEM Ha NPHUPOIHE

CepelioBUIIIE Ta TMPO  METOAM  OIIHKU
eKOJIOTIYHOTO ~ pPU3UKY, II0  BHHHKAE,
MIPOAHAII30BaHO OCHOBHI HaMpsIMKH

3MEHILIEHHS. AHTPOIOT€HHOTO HABAaHTAKEHHS
Ha  HABKOJMIIIHE  CEPEAOBHUINE  IUITXOM
BUKOPHCTaHHS marepiaio- Ta
€Hero30epeKyBaTbHIX TEXHOJIOTIH,
MAJIOBIAX1IHUX Ta O€3B1AXIAHUX TEXHOJIOTIH.

Vcmilge  3aCBOEHHS — TEXHIYHO—
OpIEHTOBAHOTO, 3aCHOBAaHOrO0 Ha (Hi3UKO-
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MaTeMaTHYHOMY KaTeropiatbHOMY Ta
MPOIECYyaTbHOMY —amapaTi CIeUKypcy He
MOXXJIUBO 0€3 BHUKOPUCTAaHHS OCOOHMCTICHO
OpIEHTOBaHMX aKTHBHUX QopMm [22] Ta
MeromiB HaByaHHs [23,24]. Mu BBakaeMo
JOUITBHUM Ui (DOPMYBAaHHSI E€KOJIOTIYHOT
KOMIIETEHTHOCTI K  aKTMBHI  METOIHU
HaBYaHHS  BHKOPHCTOBYBAaTH  IMPOOJIEMHI
nekmii [25] ta nekuii-Bizyamizamii [26]. Tak
npu BUKJIAJICHHI CHELKYpCY Oynu
3aMpoOBaJKEHI HACTYIHI MPOOJIEMHI JISKITIi:
“Ilpunnunu  enepro3odepexenns”, “Enepro-
€KOJIOTIYHI TpoOJEeMU Ta BiJHOBIIIOBaHI
JoKepena eHeprii’, “AJbTepHATUBHI BUIU
nanpHOro”. B sKocTi Jnekuiii-Bizyanizamiii
Oynu  3ampoBa/DKCHI  JIGKIIT Ha  TEMH:
“3MeHIIeHHsT 3a0pyTHEHHS! HABKOJIUIIHHOTO
CepeI0oBHINA HIISIXOM BUKOPHUCTAHHS
BITPOCHEPTEeTUYHUX YCTaHOBOK” Ta
“BUKOpPUCTaHHS CHCTEM COHSYHHUX TEIJIOBUX
KOJIEKTOPiB JIe| TEMI0IOCTaYaHH S
MIPOMUCIIOBUX Ta IUBUTLHUX 00’ €KTIB”.
KoruitusHuit KOMIIOHEHT
€KOJIOT14HOT KOMITETEHTHOCTI, OKpiM
3M00yTTSl CTyACHTaMU EKOJIOTIYHUX 3HaHb,
nependbavae  (GOpMyBaHHA  €KOJIOTIYHOIO
MUCJICHHS, 10 3a0e3MeYy€eThCs BiAMOBIIHUM
pPIBHEM 3aCBOEHHSI 3HaHb. TOMy HEOOXIHO,
mo6 cTyJeHTH Oynu B 3MO31 BHMJIUIITH,
aHaJIi3yBaTH, MOPIBHIOBAaTH, Kiacu(iKyBaTu
€KOJIOT14HI HeOe3NeKH, MPOTrHO3YBaTH BILJIMB
TEXHOT€HHUX YMHHHKIB Ha €KOJIOTIYHUH CTaH
HABKOJIMIIIHEOTO CEPEOBUINA, MOJAEIIOBATU
1HXKEHEPH1 3aX0/M 31 3aXUCTy HAaBKOJIMILIHBO-
o CEepelloBUINA, OIIHIOBAaTH EKOJIOT1YHY
e(eKTUBHICTb BIJX 3aMpOBaKEHHS
€KOJIOTIYHO YHCTHX BIJHOBIIIOBAHHMX JIKEPEI
eHeprii. BaxxnuBum enemenTomM (GopmyBaHHs
BHCOKOTO pIBHS 3aCBOEHHS 3HaHb €
JaIOrOBO-IUCKYCIHI CeMIHapChKi 3aHATTS
[27], mo BKIIFOUArOTH y cebe auckycii 1 gedatu
3 aKTyallbHUX €KOJIOTIYHHX MPOoOIeM, METO/

“MO3KOBOT0O  IITypMy”, “Kpyrii CTOdH”,
“aHani3 KOHKpPETHHX cuTyamii”. Jlekis
3aKJIa]a€  OCHOBM HAYKOBHX 3HAaHb B

y3arajbHeHil ¢opMi, a ceMiHapChKi 3aHATTS
CIpPSIMOBaHI Ha PO3IMIMPEHHS Ta JAeTani3aliio
IUX 3HaHb, Ha (OpPMYBaHHS N 3aKpiIUICHHS
HAaBHUYOK MPOQeCiiHOT AISTHHOCTI.

Meron “mo3koBOro mTYpMy’ OYyB

BUKOPHUCTAHUIA npu MIPOBEICHHI
ceMiHapchkoro 3aHATTa “‘Exosoriuni  Ta
CeKOHOMIYHO-TEXHIUH1 aCHeKTH
BUKOPUCTaHHS  allbTCPHATHBHUX  BUJIB

nanpHOro”. Merox “kpyrioro croiy’ OyB
BUKOPUCTaHUN npu IIPOBE/ICHHI
ceMiHapchKoro  3aHATTS  “BigHOBIIOBaHI
€KOJIOT1YHO YHUCTI JuKepena eneprii aius KHP
abo 11 po3BUHYTHX KpaiH cBiTY?”. Meton
“AHanmi3  KOHKpPETHHX  CHUTyallii”’  OyB
BUKOPUCTaHUN npu MPOBEACHHI
cemiHapcbkoro  3aHATTA  “IIpoexkTyBaHHS
eHepro30epirarounx 3axojiB Ta IIUPOKE
BIIPOBAKCHHS Ha XapkiBuiuHi
BiJTHOBJIFOBAaHUX JKEPEIT eHeprii”.

CranapTHUM H1IX0JI0M 10
(dopMyBaHHSI NMPAKTHYHUX YMiHb Ta HABHYOK,
SKI ~ CIyXaTb  OCHOBOIO  TEXHOJOTIYHOI
IPaMOTHOCTI MaiOyTHBOTO iHXKEHepa i Jac
HABYAHHSI y BUIIIOMY HaBYAJIILHOMY 3aKJafi, €
PO3pOOKa CHCTEMHU BiJIOBIIHUX MPAKTHIYHUX
3aHATh. Y MPAaKTUYHUX POOOTaX 3IHCHIOETHCS
IHTerparis TeOpEeTUKO—METOIOJIOTIYHNX 3HAHBb
13 TpPaKTUYHUMH BMIHHAMU # HaBUYKaMHU
CTYZIEHTIB B YMOBaxX TOr0 a0O0 1HIIIOTO CTYIEHS
OMM3bKOCTI 10 pealbHOI  mpodeciitHol
nisutbHOCTL. OcoONIMBY pOJIb Yy HIM BIJIrpae
crijibHa rpymnoa poOoTa. Tak mpu BUKIaJaHH]
cnenkypcy Oyiu 3ampoBa/DKEHI  HACTYIHI
NpaKkTH4HI poOoTH “BH3HaueHHs eeKTUBHOCTI
COHSTYHOTO TEIJIOBOTO KOJIEKTOPY
“ExcriepuMeHTaIbHe BU3HAUCHHsI €(pEKTUBHOCTI
(doToenekTpuyHOro neperBoproava’, “TexHiu-
HI OCHOBM 3aCTOCYBaHHS (DOTOENEKTPUUHHUX
MoaymiB”, ‘““TexHiYHI OCHOBM 3aCTOCYBaHHS
CHCTEM COHSYHMX TETUIOBUX KOJIEKTOPIB IS
rapss4oro BOAOIOCTauyaHHs .

VYpaxoBytoun mnpodinbr MailOyTHHOT
nistmbHOCTI iHkeHepiB [T, mpakTHuHuX poOiT 31
CIELKYpCY, HallBaXJIMBINLYy  polb Yy
dopMyBaHHI  BKa3zaHMX  YMiHb  OYyAyTb
BIJIIrpaBaTy MPaKTU4HI POOOTH 3 BUKOPUCTAH-
HM KOMIT TOTEPHUX nporpam, 110
MOJTyJTIOIOTh poboty peasbHOTrO
naboparopHoro obnanHanH. Lle notpeOysaio
CTBOPEHHSI TPOTPAMHOTO KOMIUIEKCY ISt
O3HAYEHUX MPAKTUYHUX POOIT 13 eTeMEeHTaMu
IMITAIIITHOTO ~ MOJICJTIOBAHHS Ta  ITPOBHX
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HaBYAJIbHUX  KOMM'IOTEPHUX  TEXHOJIOTIH.
OcCkilbKM TIpM BUKOHAHHI KYPCOBHX PpOOIT
MaricTpiB mepeadadyeHo CTBOPEHHS IMPOTPaM,
TO TEMaTHKa Ul CTBOPEHHS Iporpam
nepeadavana iX EKOJIOTIYHE CIIPSIMYBaHHS.
TakuM YWMHOM THTaHHS KOMIT IOTEPHOI Ta
€KOJIOTIYHOT ~ IMJTOTOBKH  BHPIIITYBajIOCA
onHovacHO. He3Bakaroun Ha BUCOKHI piBEHb
BIATBOPEHHS PEAIbHOCTI B  MPAKTUYHUX
poboTax i3 BUKOPUCTAHHSIM KOMII IOTEPHOTO
MOJICJIIOBAHHS,  MAaKCUMaJIbHUH  CTYMiHb
HaOMKeHHsT 70 MaiOyTHhOI mpodeciitHol
JUSTIBHOCTI  JJOCATAETHCS TPH  TIPOXODKECHHI
HABYAJIBHOI ~ MPAKTUKA HAa  KOHKPETHHX
pobounx mocaax. JlocBia MpakTHYHOT poOOTH
TPAIUIIIMHO  3100yBa€ThCI Yy  MPOIECi
HaBYaJIbHOI MpakTUKU. HaBuanbHUM IUTaHOM
[IATOTOBKH MaricTpis nepeadaueHo
NepeIMIUIOMHA TIPAaKTUKA, TOMY B IIPOrpamy
NpakTUKH  OyJ0  BKIIOYCHO  BIIIOBIIHI
€KOJIOT14HI 3aBIaHHS.

[Ipotsrom 2022/2023 pokiB Ha 0a3i
HarionanpHOTO  TEXHIYHOTO  yHIBEPCHUTETY
“XapKkiBCbKHI  TMONITEXHIYHUHA  IHCTHUTYT
(HTY “XIII”) 6yno npoBeaeHo meaaroriyHui
excriepuMeHnT. Jlo  ekcrepumeHTy — OyIo
3amyudeHo 40 crynentiB 3 KHP, ki HaBuanucs
3a crienianpHicTIO “Komn’oTepHa iHxkeHepis ™.
ExcriepuMeHT MNpoOBOAMBCA Yy TNPHPOJHUX
yMOBax, HE TMOPYIIAI0YM JIOTIKH U XOmy
HaBUYaJIbHO-BUXOBHOTO npouecy. IlpoBenennit
HAMHA  TEOPETWYHUH  aHaNi3  CTPYKTypH
€KOJIOTIYHOT ~ KOMIIETEHTHOCTI ~ MaWOyTHIX
imxeHepiB IT Ta BU3HAYEHHSI YMHHUKIB, fKI
BIUIMBAIOTH Ha ii OpMyBaHHsI, CTAJIM OCHOBOIO
pO3poOKM mporpamMu s IEeJaroriyHoro
eKCTIepUMEHTY Ta BH3HAYWIM HOTO eTamu:

KOHCTaTyBaJIbHUM, (bopmyBaTbHUNA 1
KOHTPOJMBHUM.  J{s1  mepeBipKH  pI3HUX
croco0iB dbopmyBaHHS €KOJIOTTYHOT

KOMIIETEHTHOCTI HamMu OyJI0 YTBOPEHO [IBi
eKCIepUMeHTaNbH1 rpynu: rpyna oauH (20
oci0), rpyma nBa (20 oci6). Y rpymi omuH
31iiicHIOBanacsi  mepeBipka  eEeKTHBHOCTI
dbopMyBaHHSI €KOJIOTIYHOI KOMITETEHTHOCTI
CTYICHTIB y TPOIECi BUBYEHHS UCIUILTIH
HABYAJILHOTO IJIaHYy B SIKUX OYyJU TeMH, SIKi
AKIICHTOBaHI Ha BHUPIIICHHI EKOJOTTYHUX

mpooiem. I[le  agucummiiHA  3arajabHOI
MiATOTOBKY, “THHOBAITiIHE T IMPUEMHHUIITBO T
VIOpaBIiHHA CTapTan mnpoekramu’, “IHO3eMHa

MOBa 3a TpoQeciiHUM  CHpsSMyBaHHSIM
“InTenexryanbHa BJIACHICTB . Takox
JUCIUIUTIHA 31  CHOEMIATBHOI  TiITOTOBKHU

“OcHOBU HayKOBHX JociimkeHp”. KpiMm Toro,
Opyd BHUKOHAaHHI KypCOBHX pOOIT MaricTpiB
nependayeHo  CTBOPEHHS  KOMIT FOTEPHUX
nporpaM, TEMaTHKa SKHX MaE€ EeKOJIOTiuHe
crpsiMyBaHHsL. Takox JUis L€l rpyny CTYACHTIB
B TIpOrpamy MepeTUIIIOMHOI TIPAKTHKH OyIIH
BKJIFOYEH] BIJIIOBIIHI €KOJIOTIYHI 3aBIaHHA. Y
Ipymi JBa, OKPIM 3a3HA4Ye€HOi y TpyIi OAWH
poboTtu, OyJ0 BBEOEHO pPO3pOOICHUI Ha
kadenpi Mikpo- Ta HaHoenekTpoHikn HTY
“XIII”  cmeukype  “llnsxu  BUpilIeHHS
IJ100aIbHUX €KOJIOTTYHUX MTPpooseM”.
KoncraryBanpHuii eTan neaaroriyHoro
SKCIIepUMEHTY  OyJIo  30pi€HTOBAaHO  Ha
BUSIBJICHHS BHUIXITHOTO PIBHS  €KOJIOT1YHOL
KOMIIETEHTHOCTI MaricTpiB i3 CHemiaIbHOCTI
“Komm’torepHa  iH)KeHepis’, OCKUIBKH B
TIOJAJIHIIIOMY 1€ JIO3BOJISUIO BUBYATH TUHAMIKY
BILUIMBY 3aCTOCOBAHOI ME1aroriyHoi TEXHOJOT1
Ha Cc(hOPMOBAHICTh EKOJIOTIYHOT KOMIIETEHT-
HocTi MaiOyTHiX iHkeHepiB IT. BuzHauenns
PIBHSL €KOJIOTIYHOI KOMIIETEHTHOCTI CTY/IEHTIB
Ta HOro YacoBOoi JMHAMIKA B OCBITHHOMY
pOCTOpi B1I0yBasIoCs HUITXOM
eKCIIEpIMEHTAILHOTO BH3HAYEHHS TMOKa3HHKIB
PO3pOOICHUX HaMH KpUTepiiB. J[71st BU3HAYEHHS
BUXITHOTO piBHA C(OPMOBAHOCTI MOTHBALIIT
PO3BUTKY €KOJIOTIYHOI KOMITETEHTHOCTI MU
BUKOPHCTOBYBAJIM aHKETYBAHHS CTYJICHTIB, SIKE
JO3BOJIMJIO: BH3HAYUTHU CTYMIHb OCOOHCTOT
BIIMOBITVTEHOCT1 32 BHUPIIICHHS E€KOJIOTIYHUX
npo0OJieM, CTaBIEHHS OCOOMCTOCTI 10 MHUTAHHS
30epeKeHHs] ~ TPUPOAU, Y  OCOOHCTOCTI
3aI[iKaBIEHOCTI IIO/I0 BUPIIIEHHST €KOJIOTIUHIX
mpooJIeM, TOCTIAUTH MOTHBH, SIKI CTIOHYKAIOTh

CTyJIeHTIB 710 (opMyBaHHS  EKOJIOT1YHOI
KOMITETEHTHOCTI, BU3HAYUTH notpedy
CTyJIeHTIB y iH(popMmalii  eKOJOTi4HOro
XapakTepy, HAasBHICTh Yy HHX pEaJbHOTO

JIOCBITy €KOJIOTiYHOI HisbHOCTI. [[ma 1poro
Oyno po3poOiieHO KUThbKa BHUJIIB  aHKET
AHMTMCHKOI0 MOBOXO 3a noroMororo Microsoft
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Office Forms. Takuit popmar onuryBaHHs OyB
o0paHwmii yepe3 Te, 110 HABYaHHS MPOBOAUTHCS
AHIIIACHKOI0O MOBOIO, a CTYAEHTH Kpalle
CIPUIMAIOTh CaMe EJIEKTPOHHI OMHUTYBaJIbHU-
KU, /16 MOXYTh YBaXHO IMPOYUTATH MHUTAHHS
AHTJIMCHKOI0 Ta KOPEKTHO BIJMOBICTH Ha
nutaHHs. ONUTYBaHHS CTY/AEHTIB J03BOJIUIIO
BUSIBUTH 1HTEHCHUBHICTh €MOIIHHO-I[IHHICHOTO
CTaBJCHHS CTYJEHTIB JO TMPHUPOAM Ta
EKOJIOTIYHHX Mpo0sieM, BU3HAYUTH OCOOHCTIC-
Hy 1oTpeOy  (opmyBaHHS  €KOJIOTIYHOI
KOMIIETEHTHOCTi, ~ OIIHUTU  (aKTOpH,  SIKi
BIUIMBAIOTh Ha (OPMYBaHHS EKOJOTIYHOI
KOMITETCHTHOCTI. Ha OCHOBI CaMOOITIHKH i
OLIHKKM  CTYAEHTIB OJWUH OAHOro  OyIo
BU3HAYEHO CQOpPMOBaHICTh mpodeciiiHo ¥
OCOOHMCTICHO 3HAUYyNIUX SKOCTEH (TyMaHi3my,
TPOMAISTHCHKOCTI, BiAMOBINAILHOCTI, BUMOT-
JIMBOCTI,  MPHUHIMIIOBOCTI,  I1HII[IaTUBHOCTI,
TOJIEPAHTHOCTI), @ TaKOX BUXIJHWIA piBEHb
3maTHOCTI 70  pedrekcii. 3a  10MOMOroro
JTMIAKTHYHUX TECTIB OYyJI0 3’SCOBAaHO CTYIHB
BOJIOJIIHHS CTY/IGHTaMU OCHOBHHMHU €KOJIOT1Y-
HUMH ITOHATTSIMH, 0OCST, CHCTEMATH30BaHICTh
3HaHb MPO Cy4YacHI EKOJIOTIuHI mpolieMHu,
BIUIMB TEXHOTCHHMX UWHHUKIB Ha CTaH
HABKOJIMIIIHBOTO CEPEIOBHINA, TEXHOJIOTI4HI
HaNPSIMHA TIOJT0JTAHHS MIePMaHEHTHOT
€KOJIOT14HOT Kpr3H Tolo. ExcriepuMeHTanbHi
JIOCJIIJDKEHHS BUSABWIM HHU3BKUH  PIBEHb
BUX1JTHOTO PiBHSI €KOJIOTTYHOT KOMIIETEHHOCTI
B EKCITePUMEHTAITLHUX rpymnax Ta
HEOOXIJIHICTh BIIPOBA/KEHHS PO3pOOIIEHOT
MearoriyHoi TEXHOJIOTI.

Ilin wac ¢dopmyBampHOrO  eramy
MEIarOriyHOr0 eKCIIEPUMEHTY 31CHIOBaIacs
nepeBipKa HAyKOBO OOIPYHTOBAHOT TEXHOJIOT 11
dbopMyBaHHSI E€KOJOTIYHOI KOMIIETEHTHOCTI
MaiOyTHIX KuTaiicbkux iHxeHepis IT. Anami3

pE3yNbTaTiB  eKCMEePUMEHTAIbHOI  pOoOOoTH,
CIpSMOBAHOT Ha TEpPeBIPKY €(PEeKTUBHOCTI
TEXHOJIOT 11 dbopmyBaHHs €KOJIOTTYHOT

KOMIIETEHTHOCTI MaiOyTHIX imxkeHepiB [T
MOKa3aB, 110 O0HJBa CrocoOM (GopMyBaHHS
€KOJIOTIYHOT KOMIIETEHTHOCTI 3a0e3neunim
c(hOpMOBaHICTh ycix KOMIIOHEHTIB
€KOJIOT1YHOT KOMITETEHTHOCTI CTY/IEHTIB.
Po3kpuTO KOHKpETHI 3MiHH, MIO
Bi1OysMCsl B pi3HuX rpymax. [lepmmuii cocid

He  3a0e3MeuMB  JIOCTAaTHBOIO  MiIpOIO
c(hOpMOBaHICTh TiSUTBHICHOTO Ta
pedIEKCUBHOTO TOKa3HHWKIB  EKOJIOTTYHOL
KOMIIETEHTHOCTI. Ticna MPOBEACHHS

EKCIIEPUMEHTY C(OPMOBAHICTh EKOJIOT14HOI
KOMIIETEHTHOCTI Ha BUCOKOMY 1 JOCTaTHBOMY
piBHAX BusiBWIM 59,3 % CTyAeHTIB Ipynu
onuH, 69,0 % — rpymnu 1Ba (J0 EKCIEPUMEHTY
BiamoBimno 11,1 % 1 13,8 %), 1o
MOSCHIOEThCA  €(DEKTUBHICTIO PO3po0IIeHOT
TEXHOJIOT11 dhopmyBaHHS €KOJIOT1YHOT
KOMIIETEHTHOCTI MaiOyTHIX I1HXEHEpiB Yy
rany3i iHpopmManiiHux TexHojorii. Takwuii
croci06 3a0e3neunB 3aCBOEHHS CTYACHTAMH
CUCTEMHU TEXHIYHUX i creniaabHuX
eKOJIOTIYHUX 3HaHb, TAaKOX CYKYIHOCTI
€KOJIOTIYHO-TEXHOJOTIYHUX  yMiHb,  SIKI
CHPUSUIH YCBIIOMIIGHHIO TpOQeciiHuX i,
CIOPSMOBAHUX HAa PO3BUTOK OCOOUCTICHO-
npodeciiHuX SIKOCTEH Ta 3IaTHOCTI [0
pedaekcii Bi1acHOT TisTTbHOCTI.

BucHOBKM 3 1aHOT0 TOCTiIZKEHHS Ta
HEPCHEKTUBH MOJAIBLINX PO3BIIOK Y 1aHOMY
HaNpsMKY. Y TOUHEHO KPUTEPii, TOKA3HUKH Ta
piBHI chopmoBaHOCTI €KOJIOT1YHOT
KOMIIETEHTHOCTI MaiOyTHIX 1HXEHEpiB Yy
rany3i IT TexHosnorii.

Po3pobieno Ta
NEearoriyly  TEXHOJIOTIO
€KOJIOTIYHOI ~ KOMIIETEHTHOCTI ~ MaiOyTHIX
IHKeHepiB y  Tamy3i  iHdopMariitHux
TEXHOJIOTIH, $Ka BKJIIOYaja: MiArOTOBKY
BI/ITIOBIJTHOTO HayKOBO-METOAMYHOIO
3a0e3neyeHHs poLecy (hopMyBaHHS
€KOJIOTIYHOT ~ KOMIIETEHTHOCTI  CTYJCHTIB;
CTUMYJIIOBaHHS MMO3UTHUBHOI MOTHBALii 111010
HAaOyTTS  €KOJIOTIYHOi ~ KOMIIETEHTHOCTI;
PO3BUTOK yCiX KOMIIOHEHTIB €KOJIOT1YHOI
KOMIIETEHTHOCTI ~ 4Yepe3  BHUKOPHCTAHHS
pi3HOMaHITHUX (GOpPM 1 METOMIB HaBYaHHS

BIIPOBAKECHO
dbopmyBaHHS

(miaJoroBux, TMPOEKTHUX, TPEHIHTOBUX,
TECTOBHX, ITPOBUX Ta 1H.), OpTaHIi3aIliio
creriajbHO1 JUSUTBHOCTI MIPaKTHUYHO-
eKOJIOTIYHOI ~ CIPSIMOBAHOCTI B IpOIEci

MePEIUTUIOMHOT TTPAKTUKH; aHaJ3 i OI[IHKY
OTPUMAHUX Pe3yJIbTATIB.

TexHnounorist GopMyBaHHS €KOJIOTTYHOL
KOMIIETEHTHOCTI nepeadaydana BapiaTUBHICTb
c1oco0iB MATOTOBKU CTYACHTIB. Jlis meprioi
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TPyIH e BiI0OYBaJIOCS LUISIXOM BKJIIOUEHHS B
MpOIeC BHUBYCHHS JUCIUIUIIH 3arajbHOI
MiAroTOBKU “IHHOBAIIiHE ITiAMPUEMHHUIITBO
Ta  YOpaBIiHHSA  CTapTaM  MpPOEKTamu’,
“Ino3eMHa MOBa 3a npodeciiHuM
CIpPSIMYBaHHSM “InTenexTyanbHa
BJACHICTE® Ta OUCLUMIUIIHM CIELaJIbHOL
miaroToBKy “OCHOBU HAYKOBUX JIOCIIKCHD
NUTaHb  €KOJIOTiyHOro  xapakrtepy. llpu
BUKOHAHHI KypCOBHX Ta TUIUIOMHUX POOIT
MarictTpiB Oyyio TmepeadadyeHo CTBOPEHHS
KOMIIT FOTEPHUX MPOTpaM, TEMATHKA SKUX Ma€e
eKoJIOriuHe copsiMyBaHHA. B mporpamy
NEPEAUILUIOMHOI MPAKTUKH OyJIH BKITIOYCHI
BIAMOBIZHI  €KOJIOTIYHI  3aBgaHHA. Jlus
iH(popMariifHoro 3a0e3nedeHHs GOpMyBaHHS
€KOJIOTTYHOT KOMIETEHTHOCTI Oynu
BUKOPHUCTaHI HNUTAHHS €KOJIOTIYHOTO
xapakrtepy. B npyriit rpyni nopsia 3 po6oToro,
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