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EKonoria — ue Hayka...

EKonoria - ue HayKa, WO BMBYAE B3AEMO3B'A3KM Ta B3aEMO/,i10
OpraHi3amiB i3 HABKONIULLHIM cepeaoBuLLem (opraHiamiB mixk coboto Ta i3
cepeoBULLEM iX iCHYBaHHA)

Hayka —ue ...

Hayka — ue cucrema 3HaHb, 06’EKTUBHMX 3aKOHIB NPUPOAM, CYCMiNbCTBA],
MWC/IEHHSA, LLLO BUPAXKAETLCA Y TOYHUX KAaTEropiax i Mae neBHy CTPYKTYpPY
(FOpuHeupb, 2011)

HayKa — ue cdepa [ntoacbKoi] AiAanbHOCTI, WO cnpsmoBaHa Ha
BUPOOHULITBO HOBMX 3HaHb NPO NPUPOAY, CYCNiNbCTBO i MPOLLECU MUC/IEHHA
(Paccoxa, 2011).

HayKoBe gocnig)eHHa — ue ...

HayKoBe gochnigKeHHa — ue uinecnpsmoBaHe BUBYEHHA 06’€KTIB, B
) AKOMY BUKOPUCTOBYIOTbCS 3aCOOM | MeTOAM HaYKM i AKe 3aBepLUYETHCA
\\‘ r*’&\ N bopMyBaHHAM 3HaHb NPO AOCANIAXKYBAHUIM 06’ €KT. (Pe3ynbTaTn HayKoBOro
\“\\\ ; AOCNIAXEeHHA MOXKYTb OyTM NPOTECTOBAHI i BiATBOPEHI.)




HaykoBa (HayKoBO-I0CJiIHA) AISJIBbHICTL — JISJIBHICTH, CIIPSIMOBaHa Ha
OJIep>KaHHS 1 3aCTOCYBaHHS HOBHUX 3HAaHb, Y TOMY YMCIII;

—  QyHOaAMeHMANbHI HAYKOBL 00CHi0JCeHHss — CKCIepUMEeHTajbHa abo
TEOpPETUYHA AISJIBHICTh, CIIPSIMOBaHA HAa OJCPXKAHHS HOBUX 3HAHb MPO OCHOBHI
3aKOHOMIPHOCTI Oyn0BHM, (YHKI[IOHYBaHHS W PO3BUTKY MPUPOIH, JIFOIWUHH,

CYCIUIbCTBA, MPUPOAHOTO CEPEIOBUIIA;

— NPUKAAOHI HAYKOBL O0CNIONCeHHs — NOCIJIKEHHS, CIIPSIMOBaHI MEPEBAXKHO
Ha 3aCTOCYBaHHS HOBUX 3HaHb JJIS JOCATHEHHS MPAKTUYHHUX IUJICH 1 PO3B’SI3KY

KOHKPCTHHUX 3aBJIdHb.



HaykoBo-TexHiYHA [MiSJIBHICTH — JIISUIBHICTH, CHpPSIMOBaHAa Ha  OJCpP)KAHHA,
3aCTOCYBaHHS HOBHUX 3HaHb JUISl PO3B’SI3KYy TEXHOJIOTIYHMX, 1HXXEHEPHHUX, €KOHOMIYHUX,
COIllAJIbHUX, TyMaHITApHUX 1 IHIIUX TpoOJieM, 3a0e3NMEUYEHHsS] HayKW, TEXHIKH U

BUPOOHMIITBA SIK €IMHOT CUCTEMH.




MaricTp — OCBITHiH CTyIiHb, 110 3100yBAE€THCS HA IPYTOMY PiBHI
BUIIO1 OCBITH Ta MPUCYKYETHCS BUILIMM HAaBUYAIBHUM 3aKJIaJIOM Y
pe3yJbTaTl YCIIITHOIO BUKOHAHHS 3/100yBavyeM BHIIOI OCBITH BiAMOBIIHOI
OCBITHBOI IPOTpaMH.

OCBITHBO-HAyKOBa IIporpama Marictpa o0OB’I3KOBO BKJIIOUAE
AOCTITHUIBbKY (HAYKOBY) KOMIIOHEHTY 00csiroM He MeHIe 30 BIJICOTKIB.

MaricTtepcbka po6oTa - 1€ caMOCTiilHa HAYKOBO-JIOCII1/IHAa poOOTa,
AKa TOTYETHCA 3 METOIO IMyOITYHOTO 3aXUCTY M OTPUMaHHSA CTYIICHS
maricrpa. [i aBTop Mae MpoeMOHCTPYBATH PiBEHb CBOET HAYKOBOI
KkBasidikaiii, yMiHHS CAaMOCTIMHO BECTH HAYKOBHUU MOIIYK 1 BUPIITyBaTH

KOHKPETHI HAyKOBI1 3aBJIaHHSI.



OCHOBHI €Tany HayKOBOTO JTOCHIKEHHS:

- BHHUKHEHHA 11€1,
- (opMyIIOBaHHS TEMU;
- (opMyBaHHS METH Ta 3aBAaHb JOCJIIKCHHS;
- BHCYHEHHS TIIIOTE3H,
St ot - TEOPETUYHI JOCIIJKEHHS / aHaJ13 CTaHy MpOoOIEMH;
- (KOpeKTyBaHHS T1IOTE3M)
- MPOBEACHHS €KCTIEPUMEHTIB,
- aHaJi3 pe3yJIbTaTiB eKCIIEPUMEHTIB;
- y3arajbHEHHS HayKOBUX (DaKTIB Ta PE3YyJIbTaTIB BJIACHUX

€KCIIEPUMEHTIB,;

- (popmynroBaHHSI BUCHOBKIB (Ta pEKOMEHAAIIIM)

- odopMIIeHHSI HAyKOBUX JIOCIIIKEHD / MArOTOBKA MyOIiKaIlii;

- BIPOBAJKCHHS / BUBHAUYCHHS €()EKTUBHOCTI HAYKOBUX
JTOCHIIKCHb.




Exp Oncol 2018 Experimental

40, 4, 282-287 NCOLOGY

OXIDATIVE AND MUTAGENIC EFFECTS OF LOW INTENSITY
GSM 1800 MHz MICROWAVE RADIATION

1. Yakymenko™ *, A. Burlaka?, O. Tsybulir®, O. Brieieva?, L. Buchynska®, S. Tsehmistrenko’, V. Chekhun®
INational University of Food Technologies, Kyiv 01033, Ukraine
“R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology,
NAS of Ukraine, Kyiv 03022, Ukraine
“Bila Tserkva National Agrarian University, Bila Tserkva 09117, Ukraine

Airn: Despite a significant number of epidemiological studies on potential carcinogenicity of microwave radiation ( MWR) from wire-
less devices and a bulk of experimental studies on oxidative and mutagenic effects of low intensity MWR, the discussion on potential
carcinogenicity of low intensity MWR is going on. This study aims to assess oxidative and mutagenic effects of low intensity MWER
from a typical commercial model of a modern smartphone. Materials and Methods: The model of developing quail embryos has
been used for the assessment of oxidative and mutagenic effects of Global System for Mobile communication (GSM) 1800 MHz
MWR from a commercial model of smartphone. The embryos were exposed in ove to 0.32 pW/cm?, discontinuously — 48 s — On,
12 s — Off, during 5 days before and 14 days through the incubation period. Resulrs: The exposure of quail embryos before and
during the incubation period to low intensity GSM 1800 MHz has resulted in expressive statistically significant oxidative effects
in embryonic cells, including a 2-fold increase in superoxide generation rate and 85% increase in nitrogen oxide generation rate,
damages of DNA integrity and oxidative damages of DNA (up to twice increased levels of §-0x0-dG in cells of 1-day old chicks
from the exposed embryos). Finally, the exposure resulted in a significant, almost twice, increase of embryo mortality. Conclusion:
The exp e of model biological system to low intensity GSM 1800 MHz MWR resulted in significant oxidative and mutagenic
effects in exposed cells, and thus should be recognized as a significant risk factor for living cells.

Key Words: radiofrequency, microwaves, reactive oxygen species, oxidative effects, ic effects, carcinog is, embryo.

Since 2011, when the World Health Organiza-  man body, especially human brain, to modulated MWR
tion (WHO) classified radiofrequency radiation (RFR)  from modern wireless devices [5]. This regulatory un-
as a possibly carcinogenic to humans (group 2B) [1],  certainty coupled with technological advantages and
the discussion on the risks from modern wireless de-  customer benefits of the wireless technologies leads
vices for human health persists. Epidemiologicaldata  to a lack of understanding of real risks of MWR over-
of independent from the industry studies inevitably  exnnsure amnnn the nublic. That is why demonstrative
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residual in the sample was carried out using its reac-
tion with molibdate ammonium (4% solution) [16].
Molibdate ammonium proedusces a color comples: with
H; O, and its lewvel was assessed spectrophotometri-
calhy (A& =410 nmj.

Ceruloplasmin activity in embryo cells was as-
sessad in express test with parafenilendiamine
as described in [17]. Briefly, the reaction was carmied
out at 60 C for 10 min and stopped by the addition
of a 25% solution of NaOH. The reaction yield was
evalusted spectrophotometrically (A = 440 mm).

All experiments were carried out according to the
permission of the Bioethics Commission of Bila Teerk-
va Mational Agrarian University.

The data were expressed as the mean * standard
error of the mean (M * m). Student's t-test was used
for the statistical analysis. A significant difference was
considered as p < 0.05.

RESULTS

ERNR imtensity from the s martphonevanied significandhy
during the time of exposure, from0.05 to 20 P Scomed with
sverage intensity 0.32 + 0.05 pW/icm? that is far below
the KCNIRP safety limit in 450 pWicm@.

Smartphone radiation exposure produced sig-
nificant cxidative aeffect in 38-h embryo cells. Lewvel
of TBARS in expossed embryo cells was statistically
significanthy higher as compared to the control (61.1%:,
B2 < 0.05), ceruloplasmin activity increased by 110%
[ = 0.05), and catalase activity was 60_2% higher
thamn in control, although the last number was not
statistically significant a= comparad to the control
group (Fig. 1).

This MWR exposure of quail embryos 5 days befons
the incubation and 38 h during the incubation perod
also resulted in a statistically significantly increased
lewel of DA strand breaks in cells of 38-h embryos
detected by alkaline comet assay. The percentage
of DMNA in comet tails was by 17.5% (p < 0.05) higher
im cells of exposed embryos as compared to comntrod
embrvos {(Fig. 2).

In cells of exposed 10-day embryos thems were
detected significantly increased rates of genera-
tion of both supercxide radical and nitrogen oside:

E 2

[NA inppoety toik %

Canirod GSM

Fig. 2. AlKane Comet assay of oS from 38-n quall Smoryos:
ar rECTOsCOpR pictunes (= 200 of control cells; b ITECE OIS C OpeC
pectures [ x H0)of exposed cells (GSM 1800 M-z, D32 g8 o
dizcontinuoushy, 48 = oM, 12= OFF): © percantage
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REVIEW ARTICLE

Oxidative mechanisms of biological activity of low-intensity radiofrequency
radiation

Igor Yakymenko?, Olexandr Tsybulin®, Evgeniy Sidorik®, Diane Henshel<, Olga Kyrylenko®, and Sergiy Kyrylenko®

*Institute of Experimental Pathology, Oncology and Radiobiclegy, National Academy of Sciences of Ukraine, Kyiv, Ukraine; “Department of
Biophysics, Bila Tserkva National Agrarian University, Bila Tserkva, Ukraine; School of Public and Environmental Affairs, Indiana University
Bloomingten, Bloomingten, IN, USA; “A.l Virtanen Institute, University of Eastern Finland, Kuopio, Finland; “Department of Structural and
Functional Biology, University of Campinas, Campinas, Brazil

ABSTRACT ARTICLE HISTORY

This review aims to cover experimental data on oxidative effects of low-intensity radiofrequency ~ Received 10 January 2015
radiation (RFR) in living cells. Analysis of the currently available peer-reviewed scientific literature  Accepted 12 April 2015
reveals molecular effects induced by low-intensity RFR in living cells; this includes significant ~ Published online 7 July 2015
activation of key pathways generating reactive oxygen species (ROS), activation of peroxidation,  keyworns

oxidative damage of DNA and changes in the activity of antioxidant enzymes. It indicates that Cellular signaling; cancer,
among 100 currently available peer-reviewed studies dealing with oxidative effects of low- free radicals; oxidative
intensity RFR, in general, 93 confirmed that RFR induces oxidative effects in biological systems. A stress; radiofrequency
wide pathogenic potential of the induced ROS and their involvement in cell signaling pathways radiation; reactive oxygen
explains a range of biological/health effects of low-intensity RFR, which include both cancerand ~ spedies

non-cancer pathologles. In conclusion, our analysis demonstrates that low-intensity RFR is an

expressive oxidative agent for living cells with a high pathogenic potential and that the oxidative
stress induced by RFR exposure should be recognized as one of the primary mechanisms of the
biological activity of this kind of radiation.
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190 =) L VAKYMEWHO ET AL

Table 1. Publications which reporied positive findings on el

stress caused by RFR exposure of cells fn wiro

Beference sysbem exposed FER Statestically significant effiexis reporied”
dhgansal et al, 2005 Husman spesmatoono Cell phone BFR. in talk mode, for Th Increase n reactive cwxygen species (ROE) bevel, decrease in
spermm motiity and wiabilty.
$ sy et al, 2000) Ear astroglal cells S00 MHr (corrtnuows or modulated), Increase in kel and DMA fragenentation after
rll:ﬂﬂl: field 10W/m, forS; 100 20min exposure bo modulated AFR for 20 min
e halbis et al, 3009) Husman spermatosoa B GHz, SAR = 04-27.5 Wikg Increased amounts of ROS

#Friedman et al, 2007)  Hela membranes

E:"s MHz, 200 pitiom’, for 5 amd 10 min  Increased MADH oxdawe sctivity.

ow et al, 2014) honrne eTniDneonic T200-MHx GEM-talk meosde FFR, AR = 2 Increased intraceliulas ROE levels.
filbroblasts {HBITI) Wiy, inbesmitbent exposwe (5 min ond
12imin off] for 058 h
fCahya et al, 2014) Carecer oell cubtunes 900 MHz RFR, SAR = 0.3&W/kg, for 1h  Induced apopiosis effects through oxidatree soress,
sekenium counteracted the effects of BRFR exposure.
fLantow et al, 20062 Huran blood cedls Continucss wase or GEM signal SAR = After continuous or imtemmattent GSMsignal a different ROS
2 Wikg, for 30 or 45 min of comtinuous  production was detected in human mencoytes compared
or 5 mén O, 5 min OFF to sham.
Lantow et al, 2006h) Human Mono Mac & and  Continuous wawe, GEM speaking unl_-p The GEM-DTX signal at 2 Wikg produced diffevence in free
K582 colls GEM heanng only, GSM talk, SARs of radical production compared to sham.
OS5, 10, 1.5 and 2.0W
WLiu et al, 2013b) GC-2 cells 1200 Mer, SAR = 1; 2Wha S min ON,  In the I'W/ig exposed cubtures, the level of BOS was
10min OFF for 24 h increased.
M et al, 2002) Human blood SO0 MHz, SAR = 0.4 Wikg, for 1-2h The increased level of apopiosis induced through the

mononuclear cells

daranosc et al, 2014 V9 celk

ml:o-clmndnal patirsay and medisied by actating ROS
and capase

1200 Mz, SAR = 1.6 Wikg, for 10, 30 ROE level mna:-ed after 10min of expoawre. Deonease in

amed G0 i ROS level after 20-men reatmest indicatineg an bosedant
defense mechanism activation.
Mazrogh et al, 2012h) HL-G0 cells 2450 MHZ, pulsed, SAR = 0L1-25 Wik, LUpid peroxide [LPO) levels were increased at all exposuns
for 1; 2 12 ar X h brmess.
B et al, 2013p Hurman lens epithelial cells 1200 ez, SAR = 2 % 2 Wokg The A0S and malondaldeiyde MIDAL levels were
increased.
Willa, Zon2) Meuronal cells and human 2712 MHz, pulsed, elecinc field 41 W/m,  Increased level of nitric cxide (B0)
filarobl s 2min prior to lipopehysaccharnide

administration or for 15 min

Sefidbakht ot al, 2018  HEK293T colls
&5, 50 ard S0 min

940 MHz, SAR = 009 W, for 15, 30, ROS generrbon increased in the 30 min exposed celis. A

sharp nse in catalase (CAT) and superoxide dismutase
(5000 actiwity and elevaticn of glutathions $55H] during
thee 45 man exposure.

U =t al, J00) Frimary culowred meurons 1200 MMz, pulved, SAR = 2 Wikg An increase inthe levels off-hydrowy-2' -deaxyguancsine

for 24 h
Eeyilony et sl 20041 Rat lymphooytes

[V}
930 MHz, PD of 500 pWiem®, SAR = 1.5  Incacollular BOS bkevel increased in exposed FeCl, treated
Wikg, for 5 and 15 min

cells compared wath we d FeCl, reated celi

“All effects were statistically significant |t least g < 0U05) as compared io control or sham exposed groups.

antioxidants to override oxidative stress caused by RFR
exposure. Such effects have been reported for melato-
nin (Ayata et al, 2004; Lai amd Singh, 1997; Oktem
et al., 2005; Dzguner et al., 2006; Sckolovic et al., 2008},
wvitamin E and C (Jelodar et al., 20013; Oral et al., 2008),
caffeic acid nhenethel sarer (Oouner of al - 20060 sele-

could not reveal oxidative effects (Hong et al, 2012;
Kang et al, 2013; Luukkonen et al, 2009}, which might
point to the variety of molecular mechanisms for dif-
ferent radiation intensities.

Taken together. the analysis of the contemporary
arientific literatore an the hinlnoical sfferte of RFR
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[Ipobnema mariaty

3aKoH YKpaiHu «lMpo ocsity» (n.4, cTaTTi 42)
OQ€ BU3HAUYEHHA «aKaaemiyHoro naariaty —

STOP onpuUAOAHEHHA (4acTKOBO abo NOBHICTIO)
. . HayKOBWX (TBOPUMX) pe3ynbTaTiB, OTPUMAHUX
Plaglarlsm iHLWKXMM ocobamm, K pe3ynbTaTiB BAACHOTO

NocnigxeHHn (TBopyocTi) Ta/abo BiATBOPEHHS
onybnikoBaHMX TeKCTiB (onpuatogHEeHNX TBOPIB
MUCTELTBA) iHWKWX aBTOPiB 6e3 3a3HaYeHHSA
aBTOPCTBA»

HutyBaHHs (TTOCWJIaHHS Ha MEPIIOIKEPEIIO) MaE
BUKOPHUCTOBYBATHCS Y BCiX BUIIAJIKaX, KOJIHU B
pOOOTI BUKOPUCTOBYIOTHCS J]aH1, B3SITI 31 CTOPOHHIX
JKEpell, a He OTpUMaHi a00 CTBOPEHI
oe3nocepeHbO aBTOpoM. [lopylieHHs HUX npaBuil
Ma€e pO3ILIHIOBATUCS SIK IIariar.
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MIHICTEPCTBO OCBITU | HAYKW YKPATHU
HALIOHA/TbHUIA YHIBEPCUTET XAPYOBUX TEXHONOT IV

KOAEKC AKAAEMIYHOI ETUKMU

3aTtBeparkeHo KoHdepeHuieto Tpyaosoro konektmay HYXT
03 kBiTHA 2019 p., npoToKon Ne 5 Kuis

15



AKademiyHa emuKa — CyKyMnHiCTb MOPaZIbHO-€TUYHUX HOPM, NMPABUA |
NPUHUMNMIB, Y TOMY YMCNi NPaBuUA NeaaroriyHol eTUKK, akagemivyHol
n06poyYecHOCTI Ta AiN0OBOro eTUKETY, L0 PETrYAOI0Tb MiXKOCOOUCTICHI BiAHOCUHMU
YYACHUKIB OCBITHbOrO NpoLecy 3aKnaais BULOI OCBITW.

AKkademiyHa 006poyecHicmb — CYKYMHICTb eTUMHUX NPUHLUKUNIB | BU3HAYEHUX
3aKOHaMM YKpalHU NpaBua, AKUMU MaKOTb KepyBaTUCA YY4AaCHUKM OCBITHbOTO
npouecy Nig Yac HaBYaHHA, BUKNAAAHHSA Ta NPOBaAXKEHHA HaYKOBOI (TBOPYOI)

AianbHOCTi AnA 3abe3neyeHHA AOBiIPU A0 pe3ynbTaTiB HaBYaHHA Ta/abo
HayKoBUX (TBOPUMX) AOCATHEHD.

AKademMiyHa Kyabmypa — cuctema LiHHOCTE, HOpPM, NPaBuA, 3paskis

noBeAiHKM, cnocobiB AiANbHOCTI, MPUHUMNIB CNIIKYBAaHHSA, LLLO BU3HAYAKOTb
npodecinHy AiANnbHICTb B OCBITI 1 HayLii.

16



B ocHoBY KoaeKcy akagemiyHOi eTUKM NOKNAAEHO TaKi
€TUYHI NPUHUUNN:

— 3aKOHHOCTI Ta BEPXOBEHCTBO MpPaBa;

— 06’€eKTMBHOCTI Ta cou,ia/IbHOI CNpaBeAaNBOCTI; —
aKazemiyHoi ceoboau;

— NPoPeCinHOI KOMMETEHTHOCTI;

— CAMOBAO0CKOHANEHHA | CAMOPO3BUTKY;

— HEe3a/1eXXHOCTI Ta HeynepeaXeHOoCTi;

— r'YMaHi3My Ta 4eMOKpPaTU3MY;

— YeCHOCTI Ta NopAAHOCTI;

— NapTHepPCTBaA Ta B3aEMOAOMNOMOrHU;

— BIAKPUTOCTI Ta NPO30POCTi;

— CNpaBea/INBOCTI 1 TONEePaHTHOCTI;

— iHTerpauyii B Mi*KHapO4HWM OCBITHIM Ta HAYKOBMIM NPOCTIp;
— NoBaruv Ta B3aEMHOI A0BipY;

— 6e3nekn Ta fobpobyTy;

— akaZeMivyHoi 4obpoYeCcHOCTi Y BUKNaAaHHI, HaBYaHHI Ta
HAYKOBUX A0CNIAKEHHAX;

— aBTOPCbLKOro Npasa Ta Npasa Ha iIHTeNeKTyanbHY B/IACHICTb.

17



ETM4YHi HOpMmu aianbHOCTI Ta npodeciiiHOI NoBeAiHKM HAYKOBO- NegaroriyHmnx
Ta neaaroriYyHMX NpauiBHUKIB:

- AeMOHCTpyBaTH A0bpo3MyaMBe CTaB/lEHHA A0 ocobucrtocTi 306yBaya
BULLOT OCBITK;

- 06’€EKTMBHO OLHIOBATM 3HAHHA, BMiHHS Ta HABMYKM 3000yBayiB BULLIOI
OCBITK; - AOTPUMYBATUCL NMeJaroriYHol eTUKK;

- BJIACHMM MPUKNA[0M CIPUATU POPMYBaAHHIO aKaAeMIYHOT KyNbTypU
3006yBayiB BULLOT OCBITY;

- cnpuatm popmyBaHHIO NpodecinHMX HaBMYOK 3406yBayiB BULLOI OCBITH,
340p0OBOro cnocoby utra, abaTtn Npo ixHE ¢i3nyHe Ta NCUXivyHe 340pPOB’A;

- 3axmuwaTtn 3006yBayviB BULLOT OCBITU NiA YaC HaBYaAHHA Big, Oyab-aKuUxX popm
di3MYHOro Ta NCMXIYHOTrO0 HAaCUNbCTBA, MPUHUMKEHHSA YecTi Ta FiaHOCTI;

- 3anobiratu BXKMBaAHHIO 3400yBaYamm BULLOI OCBITK Ta iHWMMM 0ocobamu Ha
TepuTopii YHIBEPCUTETY a/IKOTO/IbHUX HANOIB, HAPKOTUYHMX 3aC0biB, IHWNM
WKiATMBUM 3BUYKAM;

- JOTPUMYBATMUCA B OCBITHbOMY Ta BUXOBHOMY MPOLECi NPUHLMNY reHAEePHOI
PIBHOCTI;

- He A0oNyCKaTu OTPUMAHHA 3a CBOO NPOPECINHY AiANbHICTb OyaAb-AKNX
BWUHAropoA, nocayr, ninbr, He nepeabavyeHnx 3aKOHO4aBCTBOM YKPaAiHU Ta
HOpMaTMBHO Ha3oto YHiBepCUTETY;
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ETM4YHi Hopmum aianbHocTi Ta npodeciiiHoi noBeaiHKK 3006yBayis BULLLOI
oCBiTU NnepeabayaloTb:

- BUABAATM CYMNIHHICTb, aKTUBHICTb Ta BiANOBIAANbHICTb Y NpoOLeCi
dbopmyBaHHA TNMOBOKNX NPOPECINHUX 3HaHb, PO3BMBATM TBOPYMM Niaxia,
Y HAaOyTTi yMiHb Ta $paxoBUX KOMMETEHL,N;

- CNPUATU PO3BUTKY aKadeMIYHOI KyNbTYpPU NO3UTUBHUX KOMYHIKaLLIN
BCEpeAUNHi YHIBEPCUTETCbKOI CAiIbHOTU Ta i3 30BHILLHIMMN
3aLUiKaBNeHUMU CTOPOHAMMU;

- 3 M0Barok CTaBUTUCA A0 HAYKOBO-MeAaroriyHMxX NpauiBHMKIB Ta iHWKUX
Y/IeHiB YHIBEPCUTETCbKOI CMiZIbHOTY;

- 3anobiraTu nepecnigyBaHHIO, BTOPrHEHHIO B MPUBATHE XUTTA,
NPUHUMKEHHIO YeCTi Ta rgHOCTI YeHiB YHIBEPCUTETCbKOI CNiNbHOTH;

- 6paTv BigNOBIAANbHICTb 3a BAACHI Aii Ta CBOE MabYTHE, PO3BMBaAOYM
TBOPYI 34iO6HOCTI, NigaepCcbKi AKOCTI, BiAYYTTA B/IAaCHOI FigHOCTI 1
camonosaru;
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KoHgpnikm iHmepecie — cynepeyHicTb MiXK NPUBATHUM iHTEPECOM Ta
060B’A3KaMM YNeHa YHIBEPCUTETCbKOT CMiIbHOTU M iHTEepecamm
OCBITHbOT AiANbHOCTI YHIBEPCUTETY 3arasiom, LLO MOXKe NPU3BECTU A0
HeraTMBHUX HACNiAKIB AiANbHOCTI IHWMX YIeHiB YHIBEPCUTETCbKOI
CMiNIBHOTU UM YHIBEpPCUTETY | NOPYLWIUTU MPU LLbOMY BU3HAYEHI LM
KogeKkcom akageMivyHOl eTUKU NPUHLUMMK, LIHHOCTI Ta HOPMU
noBeAiHKN.
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B YHiBepcUTETIi HAKa30OM peKTopa CTBOPHOETLCA KOoMiciA 3 NUTaHb
aKageMiyHOT eTUKU — KoNlerianbHUM OpraH, AKUN NPUNMAE PilLEHHA
NPO BiAMNOBIAHICTb AiN YNEHIB YHIBEPCUTETCbKOI CMiJIbHOTM BUMOTam
Luboro Kogekcy Ta po3rnaaae KOHPNIKTHI cnTyauil.

Cknapg Komicii 3 ocib, aKi € MOpanbHMMM aBTOPUTETAMMU
YHiBEepCUTETY, 3aTBEPAKYETLCA HAKA30M PEKTOPA 33 NOAAHHAM
BueHoi pagu YHiBepcuteTy. TepmiH noBHOBaXeHb Komicii CTaHOBUTb
3 POKM.
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HaykoBuii / gocjaiftHMUbKMd NMPOEKT — 116 OOMEXKEeHa B Yacl aKTHBHICTH II0/0
CTBOPEHHSI YHIKaJlbHOIO HAyKOBOTO MPOAYKTY, MOCAyrH abo pesynsrary. Haykosi
NPOEKTH € HAWOUIbII TMOIUPEHO (OPMOIO BEAECHHS HAyKOBOI JISJIBHOCTI Y
CYy4aCHOMY CBITI.
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ChOroiHi y po3BMHEHHUX KpaiHaxX 3arajJbHONPUHHATHUM € Mepexij BiJ YHpaBIlHHS
BUKOHAHHSIM OKPEMHUX HAYKOBUX MPOTpaMm J0 YIIPaBIiHHA HAYKOBUMHU MpoeKkTaMu. Lle

MMOsSICHIOETHCA HACTYITHUMHU ITPUINHAMMA

- HEOOXIJHICTIO CKOPOTUTH IUKJ JIOCHTIIKEHB 1 MIJCUIUTA KOHTPOJIb 32 BUTPAYaHHSIM
CuJ 1 3ac00IB y 3B 43Ky 3 OOMEKEHHSIM (DIHAHCYBaHHSI HAYKOBO-JOCIITHUX POOIT 3
OOKy Jep»kaBM UM 1HIIOIO 3aMOBHMKA Ta HEOOXIJHICTh IIBUIKOIO OTPUMAaHHS

pE3YJbTATIB;

- CTPYKTypM3allis JOCIIPKEHb IO MPOEKTAX JO3BOJISIE 3allydyaTd J0 MOro
BUKOHAHHS (paxiBI[IB, IO BOJOMAIIOTh PI3HOCTOPOHHIMM 3HAHHSMH 1 HaBHKaMH,
CTBOPIOBATH TUMYACOBY KOMaHY, JISUIBHICTh SIKOi HAIllJIEHA CTPOTO HA pE3yJIbTar.
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B Vkpaini icHye cucTtema Aep>KaBHOI peecTpalli HaKOBUX MPOEKTIB / HAyKOBO-
nocmianux pooitr (HP), pernmamentoBana Hakazom MOH (MOH, 27.10.2008 Ne 977),
3riJIHO sIKOTO «OO00B'SI3KOBIN JIepKaBHINA peecTpallli Ta oOmiKy miasrarots Biakputi HJIP
(Ta JOCHITHO-KOHCTPYKTOPCHK1 podotn / JIKP.

@DyHKINI MO0 JEpXKaBHOI peecTpallii Ta OOJIIKy po3MoYaTuX, BUKOHYBAaHMX 1
3akiHueHux HJIP B Vkpaini 3xiiicHioe VYKpaiHCbKUW 1HCTUTYT HAyKOBO-TEXHIYHOI
excrepTusu Ta iHbopmariii (YkplHTEI).
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Kunacugikaiisa HayKOBUX NPOEKTIB

3a MeTo10:
- hyH1TaMeHTaJIbH1 HAyKOBI JIOCJIIKEHHS;
- IPUKJIATH1 HAyKOB1 JIOCII1KCHHS;
- EKCIIEPUMEHTAJIbH1 PO3POOKH;
- QHAJIITUYHI JTOCI1KESHHSL.
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Kaacugikauisa HayKOBUX NPOEKTIB

3a ouikyBaHMM pe3yNbTaToOM:
- Teopisq,

- MeToA,

- rinoTe3a,

- METOAMKA,

- a/ITOPUTM,

- TEXHONOTIA,

- 06b/n1agHaHHA,

- YCTaHOBKa,

- npunaga,

- MEXaHi3Mm,

- Pe4OBUHa,

- MmaTepian,

- NPOAYKT,

- cuctema (KepyBaHHSA, peryntoBaHHA, KOHTPOO, MPOEKTYBAHHSA,
iHbopMmaLinHa),

- NPOrPaMHNIM NPOAYKT,

- 6a3a AaHuX, iH.
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Kinacudgikaiisa HayKOBUX NPOEKTIB

3a cTpYyKTYpOI po3p0obatoBanbHUX Npobnem:

- TeMaTU4HI,
- KOMMAEKCHI.
- MiXKAUCUMNANIHAPHI;
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Kinacugikaniss HAayKOBHX MPOEKTIB

3a piBHem opraHi3auii:

- MiXKHapo4HUN,

- HaUiOHa/IbHUH,

- BiAOMYMH,

- HAYKOBO-A40C/NiAHa opraHisaLia / 3aKknag BULLOT OCBITH.
- iHAMBIAYANbHUN

28



Kaacugikaniss HAayKoOBMX MPOEKTIB

3a edpeKTOM Big, BNpoOBaAYKEeHHA:

- TeOpeTUYHU (HaykoBui),
- NPAKTUYHUN,
- OCBITHIN (NiaBMLWEHHA KBanidiKkaLii y4aCHMKIB NPOEKTY,

YAOCKOHa/ItOBaHHA OCBITHLOI Ta HAYKOBOT AiANbHOCTI, iH.).
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Kinacudgikaiisa HayKOBUX NPOEKTIB

3a yacom peanisauii:
- KOPOTKOCTPOKOBI (1 — 3 poKy),
- cepegHbOCTPOKOBI (3 — 5 pokiB),

- BoBrocTtpokosi (5 i 6inblie pokis)

(LlebaHiHa et al., 2019)
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HeBH3HAYEHICTh Y HAYKOBHUX MPOEKTAX

HayxkoBi / AOCTIAHUIIBK] IPOEKTH € IOCUTH CKJIaJH1, iXHI TOYHI pe3yabTaT
BKKO CIUIaHYBaTH, a MPOILIEC OTPUMAHHS PE3YJbTATiB 1HOAI MOXKE OyTH JTOCHUTh
HEBHOPSAKOBAaHUM. TakoX JOCHIAHUIIBKI MPOEKTH 4YacTO IMIJJAI0ThCA BILUIMBY
(hakTopiB, 110 BUXOAATH 3a MEK1 KOHTPOJIIO KIIACUYHOTO MEHEI)KMEHTY ITPOEKTIB.

3a nomynsipHOrO nuTaTtoro AnbOepra ElHiTelHa: «SkOn MU 3HANM, 110
poouMo, 11e O He HAa3KUBaAJIOC JOCIHKCHHIM, YA HE TaK?»

VY nocnipKeHHl pedi «HayTh He Tak» MaiKe Tak caMoO 4acTo, SIK 1 «MayTh
npaswibHO” (Huljenic et al., 2005).
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[IpoTe, nmoCHiAHULIBKI TIPOEKTH, SIK 1 OyAb-AKI 1HIII
IPOEKTH, BKIIFOYAIOTh MEBHI CTali, a00 (pa3m MPOEKTY, a caMe:

- 1HIIIIOBAHHS,
5 Phases of a IUIAHVBaAHHS
Project Lifecycle Y ,
- BUKOHAaHHA,
- KOHTPOJIb

- 3AKPUTTA
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Tpagumiiaui cnociO OIIHIOBAHHS YCHIXy MPOEKTY TIOJISTa€ B OIIHIN TOTO,
HACKUIbKM KIHIIEB1 pe3yJbTaTH BIJNOBIAAIOTH IUISIM, SIKI OyJd TMOCTaBJIEHI Mepe
npoekToM. Ile Moke OyTu He 3aBXKIU ONTUMAJIBHUM CHOCOOOM OIIHKH JIOCIITHUIIBKOTO
IIPOEKTY, BPaxOBYIOYH, 1[0 BHMOTH Ta YMOBHU IPOEKTY MOIVIM CYTTEBO 3MIHUTHCS
IIPOTSATOM II€PIOTY MPOEKTY.

IcHye myMKa, 110 OIliHKa HayKOBOTO IIPOEKTY MOBHHHA O1jbIlI€ 30CEpe/KyBaTHUCS Ha
TOMY, SKOK MIPOI PpPE3yJbTaTH MPOEKTY KOPHUCHI Ta MPHUAATHI s MalOyTHHOTO
BUKOPUCTAHHSI OpraHizaiii / KJi€HTa, JJid SIKOrO peaji30BaHO IMPOEKT, HIK HACKUIbKU
IPOEKT BiATIOBIAaB cBOiM nmouyatkoBuM 1M (Huljenic et al., 2005).
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3anuTaHHA A7 obrosopeHHa:

iE! p,'\ﬂan'\CTb
KTEPUCTVIKA HayKoBUX npoeE

HayKkoBWUX npoeKTiB
poboTa — HayKOBME/'\ NPOEKT

y HayRroBUX NPOEKTAX

1. HayKOBo—p,ocni
KTIB

2. 3aranbHa Xapa
3. Knacmcb'mau,'\ﬂ

4. Marictepcbka
5. HeBV\3Haqu'\CTb
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