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BCTYN

AHoTauis. Mepwi 3axucT AuUcepTaLiiHUX LOCNIAXEHb Ha 3[406YyTTA HAyKOBOO
cTyneHs goktopa ¢inocodii (PhD) B Ykpaii Bigbynuca y 2019 p. CtaHOoM Ha
01.11.2022 p. B YkpaiHi nigrotoBky PhD 3a cneuianbHicTio 222 «MeavunHa»
npoBaaATb y 51 ycTaHoBi. 3aranbHuil niyeH3oBaHWA obcsr nigrotoBku PhD 3a
cneuianbHicTio 222 «MepguuuHa» ctaHoBuTb 4784 mMicus, npoTe dakTuyHa
KinbkicTb 3406yBauiB, fKi 3[06yBat0Tb CTyNiHb AOKTOPa hinocodii BTpKUYI HMXYa
Ta CTaHOBUTL nuwe 33% Bif niueHaoBaHoro o6esry (1575 3g06yBavi). Kpim Toro
120 3p06yBaviB (8 %) cTaHoM Ha 01.11.2022 p. HaBYaNUCh 3a HEAKPEAUTOBAHUMY
OCBITHbO-HayKOBMMMU Nporpamami 3a crewjianbHicTio 222 «MeguumnHay.

Kniovogi cnoBa: okTop ¢inocodii; 0xopoHa 340poB's; MeanLMHa; BULLA OCBITA.

Abstract. The first defence of dissertation studies for obtaining the scientific degree
of Doctor of Philosophy (PhD) in Ukraine took place in 2019. As of November 1,
2022, 51 institutions are conducting PhD training in Ukraine's speciality
222 "Medicine". The total licensed amount of PhD training in the speciality
222 "Medicine" is 4,784 places. Still, the number of applicants who obtain the
degree of Doctor of Philosophy is three times lower - 33% of the licensed amount
(1,575 applicants). As of November 1, 2022, 120 applicants (8%) studied under non-
accredited educational and scientific programs in the speciality 222 "Medicine".

Keywords: PhD; health care; medicine; higher education.

BiZlaTh BUMOraM Hal[iOHAJIbHOI CUCTEMH OXOpO-

Ha cborogHimHii feHb npobjeMaTHKa MiroTo-
BKa Ka/IpiB /IJIsl CUCTEMH OXOPOHHU 3/10POB’S1 0XO-
IJIIOE JIEKiJIbKA B3a€EMOIOB I3aHUX IJIOIIUH: pe-
bopMyBaHHS CHUCTEMH OXOPOHH 3/I0pOB’d, pe-
dbopMyBaHHS CUCTEMH OCBIiTH, 3MiHA IPUHLUIMIB
Ha/lJaHHA MeJUKO-CaHITapHOI JO0IOMOIH, BIIPO-
Ba/PKEHHS CTPAaxOBOI MeJULMHM Ta iH. BkasaHi
acmeKTH 3yMOBJIIOIOTh HEOOXIi/IHICTb 6araToBeK-
TOPHOT'O MHiAXOAY OO YAOCKOHaJIeHHS iCHYH4YOl
CUCTEMHU MiArOTOBKU KaJpiB, AKi IOBUHHI BiAIIO-

Section “Law and Security”

HU 3/10pOB’sl Ta Cy4aCHUM CBITOBUM CTaHZApPTaM.
BogHouvac nigroroBky npodeciiHuX, KOMIeTeH-
THUX $axiBIliB KiCHO HOBOI'O PiBHSI HEMOXJ/IMBA
6e3 3MiHM migXoAiB A0  opradisaniiHo-
IIPaBOBOTO pPEryJIlOBaHHA CHUCTEMU OXOPOHHU
300poB’s [5, 6]. Tpanchopmarnisa y 2016 p. miaro-
TOBKMU KaHJUJATIB HayK y MiTOTOBKY JOKTOpPIB
¢dinocodii (PhD) nmpojukTOBaHa MparHeHHSIMU
YKpalHU y3roAUTH CBOI OCBITHI Ta HAYKOBI NPO-
rpaMM 3 CTaHZApPTaMM KpaiH EBpONenCcbKOro
cot3y. 3rigHo 3 Pamkor kBanidikauin €Bpo-
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NerCbKOro MpoCTOPY, OZlep>kaHHs NeplIoro Ha-
YKOBOTO CTYIIeHSI € OJHOYACHO TPETIM i 3aKJII04-
HUM IMKJIOM BULIOI OCBIiTH (Mepiuni LUK — Oa-
KaJlaBpaT, APYyruM — marictpartypa) [2, 5].

[lepii 3axucTv AUCEpPTaLiMHUX AOCIIPKEHb Ha
3/100yTTs HaykoBoro ctyneHs PhD B YkpaiHi Bi-
noyauca y 2019 p. BianosigHo go Ilopsaky npo-
BeJIeHHS eKCIIEPUMEHTY 3 NPUCYKEHHS CTyIle-
Hs JlokTopa ¢isiocodii Ta B noganbmomy - Tum-
4aCcoOBOTrO MOPAJKY NPUCYJKEHHS CTYIeHs JOK-
Topa ¢inocodii [9]. ¥ 2019 p. ctyninb PhD npu-
cykeHo 11 3po6yBavaM, y 2020 p. — 346 oco-
6aM, y nepimoMy niBpiuui 2021 p. - 1 551 gocii-
AHUKOBI [1]. KinbkicTh 0cib, 1110 BCTynawTb [0
acnipanTypu B YkpaiHi y 2016-2020 pp. craHo-
BUJIA GJIM3bKO 7 TUC. Ha PiK, 110 Bianosijgae 4,0-
4,9% Bij, 3araJibHOI KiJIbKOCTi 0Cib, sIKi y Bijino-
Bi/IHI pOKM 3/100y/1M CTYIiHb MaricTpa (cnewjiaJi-
cra) [1, 3].

[locranoBoro Kabinety MinicTpiB N2 44 [14]
BCTAHOBJIEHO, 1110 pa30Ba paJia YTBOPKETHCA 3a-
KJIa/IoM, B IKOMY 3/100yBay BUKOHAaB aKpeJuTO-
BaHy OCBiTHbO-HaykoBy nporpamy (OHII). 3zo-
O6yBay, KUK BUKOHYE HeakpeauToBaHy OHII,
Mae€ NpaBo Ha NepeBeJieHHs 0 IHILOro 3aKjaay,
AKUMKA Mae akpegurtoBaHy OHII 3a BignmosizHOIO
cneni-aabHicTio [1, 2,9, 10].

3BO/HY HagaHo MoxJuBicTh cTBoproBaTy OHII,
OKpeMi eJleMeHTU SKUX 3abe3ledyyBaTUMYThCS
IHIIMM 3aKjaZoM. Y LbOMYy pasi pa3oBa paja
YTBOPIOETBCA B 3aKJIaJli, B AKOMY BOHA BUKOHY-
BaJlacs, i3 MOMJIMBUM 3aJly4eHHSM fIK peleH3e-
HTa 0Co6H, L0 32 OCHOBHUM MicueM po60TH
Npallo€E HAayKOBO-NeJJaroriyHuM abo HayKOBUM
NpaliBHUKOM 3aKJajly, SKUH 3abe3nevyyBaB
okpeMi esiemenTu OHII. Kpim Toro, Ha BigMiHy
Big, TuM4YacoBOro nopsaaky NpUCYZKEHHA CTy-
neHs gokTopa ¢inocodii [14], ans dopmyBaHHSA
pa30Boi Crielliai30BaHol BYEHOI paJiu JOCTATHS
y4acTb y ii CkIaji Jiulie o4HOro JOKTOpa HayK —
roJioByM paju. 'osioBa pasoBoi creniasizoBaHOI
BUEHOI pajiu - 0c00a, siKa 32 OCHOBHUM MiclieM
po6OTH MpalL0E HAYKOBO-MeJaroriyHuM abo Ha-
YKOBHUM Ipal[iBHUKOM 3aK/J1aJy, B IKOMy YTBO-
peHa pas3oBa creliasi3oBaHa BYeHa paja, Mae€
HayKOBHUH CTYIIHb JOKTOpA HAayK Ta € KOMIeTe-
HTHUM BYE€HHM 3a TEeMaTHKOI [OCJiIKEeHHS
3a060yBava cryneHs PhD. O¢iniiHuMu onoHeH-
TaMU Ta peLeH3eHTaMU MOXYTb BHUCTYIATH
0Cco0HM, Ki MalOTh JIMLIE CTYIiHb KaHAUJaTa Ha-
yk (PhD) 3a yMOBHU Jj0-TpUMaHHS iHIIMX BUMOT
[lopsiaky [14], 30kpeMa, fIKi OTpuMaJsia JUIJIOM
PhD (kaHauzaTa Hayk) He MeHlle HiX 3a TpHU
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POKH 10 JaTH YTBOPEHHSA Pa30BoOi paJik: peleH-
3eHT - 0003, AKa 32 OCHOBHUM MicLieM pob0TH
Ipalloe HAyKOBO-NeJaroriyHuM abo HayKOBHUM
NpaliBHUKOM 3aK/ajly, B AIKOMY yTBOpeHa paso-
Ba pa/ia, Ma€ HAYKOBUM CTYIIHb Ta € KOMIIETEH-
THUM BYEHUM 3a TEMAaTHUKOIO JOCJII/PKeHHS 3/10-
6yBaya; oQilliHiHUN ONIOHEHT — 0C00a, sIKa € Hay-
KOBO-TIeZJaroriyHuM ab0 HayKOBHMM MpaliBHU-
KOM I He Ipalloe y 3ak/jafii, B AIKOMY YTBOpeHa
pasoBa crernjiajgizoBaHa BY€Ha pajia, MA€ HayKoO-
BHUM CTYIIHb Ta € KOMIIETEHTHUM BYEHUM 34 Te-
MaTHUKOI JOC/Hi/pKeHHs 3700yBaya; TeMaTHUKa
JIOCJIi/PKeHHSl — YaCTHMHa NpejMeTHoi (gucuuim-
JIIHAapHOi) 06.J1aCTi creyiaJbHOCTI (crneniaabHOC-
Teil), y Mexax fIKOI (IKMX) MPOBaJUThCs iHTeJIe-
KTyaJIbHa TBOp4Ya JifAJIbHICTh, COpPSAMOBaHa Ha
OJlep>KaHHA | BUKOPUCTAaHHA HOBUX 3HaHb Ta 3a
SIKOI0 MyOJIIKYIOTbCS HAYKOBI pe3y/IbTaTH.

Brpogosx octaHHix 30 pokiB BiAMIYa€eTbCS
CTiliKe 3HM?KEeHHS 4aCTKH 0Ci0, sIKi HaBYalTbCA
B acmipaHTypi B HaykoBux ycraHoBax (HY) 3
34,8% y 1991 p. no 7,4% y 2020 p. ¥ 2016-2020
pp. Maibke y TpPeTHHI 3aKJaZiB BUILOI OCBITHU
(3B0) Ta maitke y Bcix HY (95,5%) cepenHbopi-
YHAU IPUKMOM JI0 acCllipaHTypH He NepeBUILyBaB
10 oci6 Ha pik [1].

Bripogosx 2016-2020 pp. niaroroBky PhD npo-
Baauau 237 3BO Tta 157 HY. 3a 5 pokiB (2016-
2020 pp.) mo acmipantypu 3BO 3apaxoBaHO
30391 BctrynHuKa Ha 1 904 OHII, B ToM yac sk 10
HY - 2 769 oci6 Ha 239 OHIL Y 2020 p. no acmi-
paHTypH, BiakpuTint y 120 HY, BcTynuio B 3ara-
JIbHOMY 453 0cobu, Toji sK [0 acnipaHTypH, Bi-
Akputinn y 225 3BO, Bcrynuiao 6220 oci6. [Ipu
TOMY BapToO 3a3HayuTy, 1o 80,0% Bixg Bcix HY y
2020 p. npuiiHaIM HA HaBYaHH4 Big 1 fo 5 acmi-
paHTiB KoxkHa [1, 4, 15].

AHani3 pe3ysbTaTiB aKpeAUTALLIMHUX eKCIIEPTU3
HamioHa/IbHUM areHTCTBOM i3 3abe3nedyeHHd
saxocTi BuLoi ocBiT (HA35BO) 114 OHII, 3 npu-
1oMoM [0 5 acnipaHTiB Ha pik, BnpooBx 2019-
2021 pp. mokasas, L0 YCIIIIHO aKpeAUTOBAHO
92 OHII y 3BO Tta sinwe 10 OHIT y HY; ymoBHY
(Bigk1ageHy) akpeguTanio otpuManu 8 OHII y
3B0O Ta 4 - y HY; BigMoBJsieHO B akpejuTallii o-
Hiel OHII, aka mpoBaguiace y I[HCTUTYTI Ipo-
6s1eM KpiobioJiorii i kpioMmenuuuuu HanioHasb-
Hoi akaZieMil Hayk Ykpainu (HAK Ykpaiuu) (ax-
peauTaniiiHa cnpaBa Ne 1143/AC-21) [1, 2, 3,
13].

[losio)KeHHAM MpOo aKpeAMUTAaLil0 OCBITHIX MIpoO-
rpaM [13] Bu3HavaeThcd, wo 3BO (HY) mae 3a-
6e3Mme4yUTH MOBHOLIIHHY MNirOTOBKY acHipaHTiB
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J0 JOCJIAHUIBKOI Ta BUKJ/IaJallbKOl AisIJIbHOCTI.
MiHiMa/IbHI BUMOTH, 1110 BUCYBAalOTbCA [0 KaJ-
poBOro 3abe3nevyeHHs K Mij yac JilleH3yBaHHS,
TakK i mig yac akpeauTtanii OHII pisas PhD, noss-
ratoTb y HagBHocTi y 3BO (HY) He MeH1ue gBOX
JOKTOpPIB HayK 3 BiANOBIJHOTO HAYKOBOIO Ha-
npsamy [1, 7, 13].

Mema: oxapakTepu3yBaTU PO3MOZAiI JileH30Ba-
HHUX 00cAriB miaroroBky PhD 3a creniasibHiCTIO
222 «MepyuuHa» ranysi 3HaHb 22 «OxopoHa
370poB’si» craHoM Ha 01.11.2022 p. 3a AaHUMU
€MHOI Aep>KaBHOI eJIEKTPOHHOI 6a3U 3 NMUTAaHb
ocitu (EJEBO) [8, 17] kpi3p npu3My ycrinHoc-
Ti npoxo/pkeHHA akpeauTauii OHIT HA3ABO.

MATEPIAJZIU TA METOAU AOCNIAXEHHA

CnpomoxxHicTh pyHkuionyBanHss OHII onjiHroBa-
JIU 3a pe3yJibTaTaMU aKpeJUTALiMHUX eKCIep-
TM3 Ta 3a GaKTU4YHOW KijabkKicTio PhD-
3700yBayiB, fKi 00pa/su L0 Mmporpamy. AHaJsi3
pO3MoAiay JilleH30BAaHOTO 00CATy MiATOTOBKH
PhD 3a cnenjanbHicTio 222 «Meaununa» [7, 12]
Ta GAKTHUYHOI KiJIbKOCTi 3100yBayiB MpoBeIeHO
3aJI)KHO BiJl BiZjOMYOro mifnopsAAKyBaHHA Ta
¢dopmu BiacHocti 3BO/HY:

- opradisaunii, mignopsaakoBaHi MiHicTepcTBy
OXOpOHHM 3710poB’sl Ykpainu (MO3 Ykpainu);

- YCTAHOBHY, MiAnopsagKoBaHi MiHicTepcTBY OCBi-
TH i Hayku YKpainu (MOH Ykpainu);

- yctaHoBHY, nignopsaakosaHi HAH Ykpainy;

- yCTAHOBM TifnopsiikoBaHi HalioHanbHIN aka-
JeMii MefnyHUX Hayk Ykpainu (HAMH VYkpai-
HHU);

- iHwi (ycTaHoBH, NiAnopsAAKoBaHi /lep>kaBHOMY
ynpaBJIeHHI0 clipaBaMu, MiHicTepcTBY 060pOHU
YKpaiHy Ta NpuBaTHI BUILI HaBYa/IbHI 3aK/JIaau
(IIBH3)).

PE3YJIbTATU OCNIAXEHHA

3a ganumu €/IEBO ctanom Ha 01.11.2022 p. B
YkpaiHi niarotosky PhD 3a cneunianbHicTio 222
«MepuuuHa» JineHsoBaHo MOH VYkpainu y
51 ycraHoBi (Tabsnis):

- 20 3BO/HY mnignopsakoBanux MO3 YkpaiHu
(39%);

- 20 HY mnignopsaaxoBanux HAMH VYkpainu
(39%);

- yotupu HY mnignopsakoBanux HAH Ykpainu
(8%);

- yotupu 3BO mianopsaakoBanux MOH Ykpainu
(8%);

- Tpu 3BO/HY inworo nignopsgkyBaHHs (6%).

Tabnuua 1 - NigrotoBka PhD 3a cneyjianbHicTio 222 «MeauumHa» B Ykpaidi ctaHom Ha 01.11.2022 p.

. . . dakTryHa
BigomcTBO YcraHoBa Axpepurania | Jlinensosanmii | O6car KiJIbKiCTb %
HA35BO obcsr Ha 4 p. :
34,00yBayiB
MO3 [HcTUTYT ncuxiaTpii, cysoBo- He 8 / Ha pik 32 - -
YkpaiHu |ncuxiaTpU4YHOI eKCEPTHU3U | aKpeJUTOBAHO
Ta MOHITOPUHTY HAPKOTHUKIB
MO3 HaykoBo-npakTHUYHUI He 16 / Ha 4 poku 16 - -
YkpaiHu |MeJUYHUN LEHTP JUTIY0I aKpeIUTOBAHO
KapzaioJiorii Ta
Kapaioxipypril
MO3 HanjioHasibHUM iHCTUTYT He 4 / Ha pik 16 - -
YKpaiHu |paky aKpeJUTOBAHO
MO3 HanjioHanbHUM MeguYHUN CeptudikaT 150 / Ha pik 600 87 15
Ykpainu |yHiBepcUTeT iMeHi Ne2027
0. 0. boroMmoJiblis
MO3 HanioHanbHu# yHiBEpcUTET CeptudikaT 105 / Ha pik 420 212 50
YKpaiHHd | 0XOpOHHU 3/10pOB’st YKpaiHu Ne1298
imeHi 1. JI. llyninka
MO3 BiHHUIIbKWI HalliOHAJIbHUM CeptudikaT 130 / Ha pik 520 132 25
YKpaiHu |MeaUYHHU YHIBEpCUTET Ne 626
im. M. I. ITuporosa
MO3 JHINpOBCbKUH AepKaBHU N CeptudikaT 25 / Ha pik 100 69 69
YkpaiHu | MeJUYHHUM YHIBEPCUTET Ne1491
Section “Law and Security” 1003




Traektorid Nauki = Path of Science. 2022. Vol. 8. No 11 ISSN 2413-9009
. . . dakTHyHa
BizoMcTBO YcraHoBa Axpepuranisi | Jlinensosannid | O6cr KIJIbKiCTb %
HA34BO obcsr Ha 4 p. :
37106yBaviB
MO3 3anopi3bKuM Jiep>kaBHUN CepTtudikar 50 / Ha pik 200 76 38
YKpaiHu | MeAuM4YHHU YHIBEpCUTET Ne2244
MO3 3arnopisbka MeJu4Ha YMoBHa - - 34 -
YkpaiHu |akajaeMisd micjasqUIIOMHOI
OCBITH
MO3 IBaHO-®PpaHKIBCbKUI CepTtudikar 50 / Ha pik 200 90 45
YkpaiHu |HallioHaJbHUN MeJUUHUU Ne2249
YHIBEpCUTET
MO3 JloHellbKUI Hal[iOHAJIbHUH He 19 / Ha pik 76 9 12
YkpaiHu | MeJUYHUM YHIBEPCUTET aKpeJUTOBaHO
MO3 JIbBiBCbKHM HalliOHAIbHUH CeptudikaT 25 / Ha pik 100 80 80
YkpaiHu |MeJUYHUI yHIBEpCUTET Ne2197
iMmeHi /lanua ['anuibKoro
MO3 Ofecbkuid HalliOHAJIbHUH YMoBHa 40 / Ha pik 160 66 41
YkpaiHu | MeJUYHUM YHIBEpCUTET
MO3 [TonTaBChKUM AepKaBHUM CeptudikaT 50 / Ha pik 200 40 20
YkpaiHu | MeJUYHHUM YHIBEpCUTET N21783
MO3 JlyraHcbKkui iep:KaBHUN He 12 / Ha pik 48 2 4
YkpaiHu | MeJUYHUM YHIBEpCUTET aKpeJUTOBAaHO
MO3 TepHoMiNbCHKUM CeptudikaT 50 / Ha pik 200 134 67
YKpaiHu |HallioHaJbHUN MeJUUHUU Ne1291
yHiBepcUTeT iMeHi
I. . TopbauyeBCcbKOroO
MO3 ByKOBMHCBKUH Jlep>KaBHUH Ceptudikat 50 / Ha pik 200 51 26
YKpaiHM | MeAUYHUH YHIBEPCUTET No2248
MO3 XapkiBcbkui HalioHanbHUM | CepTudikaT 50 / Ha pik 200 100 50
YKpaiHM | MeAUYHUH YHIBEPCUTET Ne2203
MO3 XapkiBcbka MeJJU4Ha He 20 / Ha pik 80 30 38
Ykpainu |akaaeMisd micjasgUIIOMHOI aKpeUTOBAaHO
OCBITH
MO3 HarjioHanbHUM He 15 / Ha pik 60 3 5
Ykpainu | papManeBTUYHUN aKpeAUTOBAHO
YHIBEpCUTET
HAMH |IHcTUTYT HeBpoJiorii, He 10 / Ha pik 40 - -
YKpaiHu | ncuxiaTpii Ta HapKoJioril aKpeJUTOBAHO
HAMH |IHCcTUTYT eHJ0OKpHHOJIOTII Ta He 10 / Ha pik 40 4 10
YkpaiHu |0O6MiHy pe4OBHH iM. aKpeUTOBAHO
B. I1. KomicapeHka
HAMH  |IHCTUTYT MeJUIIMHU palli He 3 / Ha pik 12 1 8
Ykpainu |imeHi K. . KyHieBa aKpeJUTOBAHO
HAMH |IHcTUTYT Helpoxipyprii CeptudikaT 60 / Ha 4 poku 60 16 27
Ykpainu |im. akaz. A. [1. PomosiaHoBa N22819
HAMH  |IHcTuTyT Hedposoril He 10 / Ha pik 40 1 3
Ykpainu aKpeJUTOBAHO
HAMH [HCTUTYT OTONIAPUHTO/IOTIT YMoBHa 10 / Ha pik 40 1 3
Ykpainu |im. mpod. O. C.
KoJsioMiliueHKa
HAMH  |IHcTuTyT neaiarpii, YMoBHa 8 / Ha pik 32 12 38
Ykpainu |akywepcTBa i riHEKOJIOTi]
iMeHi akazeMiKa
0. M. Jlyk'sHoBOI
HAMH |HauioHanbHUM iHCTUTYT He 7 / Ha pik 28 9 32
Ykpainu | xipyprii Ta aKpeJMUTOBaHA
Section “Law and Security” 1004
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. . . dakTHyHa
BizoMcTBO YcraHoBa Axpepuranisi | Jlinensosannid | O6cr KIJIbKiCTb %
HA34BO obcsr Ha 4 p. :
37106yBaviB
TPaHCIIAaHTOJIOT ]
iM. 0. 0. [animoBa
HAMH HaujioHanbHUM IHCTUTYT He 10 / Ha pik 40 8 20
Ykpainu |cepueBo-CyAUHHOI Xipyprii aKpeJHUTOBaHA
iMmeHi M. M. AMocoBa
HAMH  |IHcTtuTyT papmakosiorii Ta He 4 / Ha 4 poku 4 1 25
YKpalHU | TOKCHUKOJIOTII aKpeJUTOBaHA
HAMH |IHcTUTYT TpaBMaToJOrii Ta CeptudikaT 10 / Ha pik 40 16 40
Ykpainu |optonegii Ne3484
HAMH [HCTHUTYT racTpoeHTepoJIoril He - - - -
Ykpainu aKpeJUTOBAaHO
HAMH  |IHCTHUTYT O4HUX XBOPOO i He 10 / Ha pik 40 6 15
YkpaiHu | TKaHWHHOI Teparii aKpesHUTOBaHO
im. B. I1. ®inaToBa
HAMH [HcTUTYT IlepmaTosiorii Ta He - - - -
YKpaiHu | BeHepoJorii AKpeAHMTOBAHO
HAMH [HCcTUTYT 3arasibHOI Ta He - - - -
Ykpainu |HeBigK/IaAHOI Xipyprii iMeHi | akpeIUTOBaHO
B.T. 3aiineBa
HAMH  |IHcTUTyT MiKpo6ioJiorii i He 12 / Ha 4 poku 12 3 25
Ykpainu |imyHoJiorii iMeHi aKpeJUTOBaHO
I. . MeuHuKOBa
HAMH |HanioHanbHUM iHCTUTYT He - - - -
Ykpainu | Teparil imeni JI. T. MaJioi AKpeAHMTOBAHO
HAMH  |IHcTUTYyT po6sieM He 10 / Ha pik 40 3 8
YkpaiHu |eHJOKpPHUHHOI MaTOJIOril aKpesHUTOBAaHO
im. B. [. laHnJ1IeBCbKOT0
HAMH [HcTUTYT nmaToJ10Tii XpebTa He 10 / Ha pik 40 1 3
Ykpainu |Ta cyr/106iB iMeHi aKpeUTOBAaHO
npodecopa M. I. CuteHka
HAMH  |IHCTUTYT OXOpPOHHM 3/]0POB'sl He 10 / Ha pik 40 - -
YKpaiHu | AiTel Ta miJJliTKIiB aKpeAMTOBAaHO
HAH LleHTp iHHOBaLIMHUX He 6 / Ha pik 24 1 4
YKpaiHM | MeAMYHUX TEXHOJIOTIN aKpeJUTOBaHO
HAH [HCTHTYT He 20 / Ha pik 80 3 4
YkpaiHu |ekcrepuMeHTa/IbHOI aKpeUTOBaHO
naToJiorii, OHKOJIOTII i
pajiiobioJiorii im.
P. €. KaBenjpbkoro
HAH [HcTUTYT disiosoril im. He 7 / Ha pik 28 9 32
Ykpaimu | 0. 0. boromoJibLg aKpeJAUTOBAHO
HAH [HCcTUTYT po61eM He 2 / Ha pik 8 7 88
Ykpainu |kpio6iosiorii i aKpeJUTOBaHO*
KpioMeJUIITHU
MOH YKropoacbKui CeptudikaT 30 / Ha pik 120 128 106
YkpaiHu |HallioHaJIbHUH YHIBEpCHUTET Ne 843
MOH YopHOMOpCHKHM He 6 / Ha pik 24 12 50
YKpaiHM |HauiOHA/JbHUM YHIBEPCUTET | aKpeAUTOBaHO
imeHi [lerpa Moruin
MOH CyMCbKUH Jiep>KaBHUI CeptudikaT 30 / Ha pik 120 75 63
YKkpaiHu |yHiBepcUTeT Ne2026
MOH XapkiBcbKUM HallioHa/IbHUM | CepTudikaT 50 / Ha pik 200 33 17
Ykpainu |yHiBepcuTeT iMeHi Ne2983
B. H. Kapasina
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. . . dakTU4Ha
BizoMcTBO YcraHoBa Axpepuranisi | Jlinensosannid | O6cr KIJIbKiCTb %
HA34BO obcsr Ha 4 p. :
3400yBauiB
AyC HaykoBo-IpakTU4HUI YMoBHa 15 / Ha pik 60 3 5
LEeHTp npodiaKTUYHOI Ta
KJIIHIYHOI MeJUIIMHHU
MO YkpaiHcbka BiliCbKOBO- CepTtudikar 6 / Ha pik 24 - -
YKpaiHu |MeauyHa akajeMis Ne2029
[IBH3 KuiBcbkui MejyHUI He 30 / Ha pik 120 7 6
YHIBEpCUTET aKpeJUTOBAaHO

MPUMITKK: «—» — 3aKnaj OCBiTU 3a6/10KOBaHMIN ab0 He BHOCUTb aKTyanbHy iHhOpMaLilo B EANHY AepXaBHY
eNeKTPOHHY 6a3y 3 NuUTaHb OCBITH; % — BiAHOWEHHSA (AKTUYHOI KinbKOCTi 3a06yBaviB PhD go niueH3oBaHoro
06cAry Ha BigNOBIAHOMY PiBHi; * — piweHHA nNpo akpeguTauito OHIM "222 MeguumHa" INKiIK HAH Ykpaitu
yxBaneHe Ha 3acigaHHi HA3MIBO 22 nuctonmaga 2022 p. (npotokon N2 20 (25), akpeguTaujiiHa cnpaBa

N2 1089/AC-22).

3aralbHUH JIIIEH30BaHUM O0OCAT MiArOTOBKH
PhD 3a crienjanbHicTiO 222 «MeuIIMHA» CTAHOM
Ha 01.11.2022 p. B YkpaiHi ctaHoBUB 4784 Mic-
151, npoTe $aKTHUYHA KiJbKICTh 3[00yBayiB, sKi
3/100yBalOTh CTYNiHb AOKTOpa ¢isocodii bysia y
3 pa3u HUXK4Ya Ta CTaHOBUTb Jinie 33% Bif Ji-
1leH30BaHoro oocAary - 1575 3106yBayiB.

Posnoain sineH3inHKUX HA 4 pOKU 06CATIB migro-
ToBKM PhD 3a cnenianbHicTio 222 «MeaunyHa»
y 3BO/HY 3a nianopsKyBaHHSIM € HACTYIIHHUM:

- MO3 Ykpainu: 3428 MicLb;

- HAMH Ykpainu: 548 miclip;

- HAH Ykpainu: 140 micup;

- MOH Ykpainu: 464 micug;

- inmi: 204 Micug.

Haib6inburi sinen3oBani oo6csaru nigroroskyu PhD
3a cneuianbHicTio 222 «MeauiiHa» MalThb
3 3BO, mianopsakoBani MO3 YkpaiHuy, Ha fKi
cyMapHo npunazae 32% Biz 3arajibHOrO JiLeH-
30BaHOr0 0OCATY 3a BKa3aHOM CHeliaJbHICTIO B
Ykpaini (1540 micub):

- HanjjonanbHuit MeuuHui yHiBepcuteT (HMY)
imeni O. O. Boromosbug (600 Micyb; Hakaz MOH
Ykpainu Bijg 05.05.2021 Ne 55-11);

- BiHHMLBKHWM HaliOHAJIbBHUU MeJWYHUHU YHI-
BepcuteT (BHMY) im. M. 1. [luporoga (520 micupb;
Haka3 MOH Ykpainu Big 30.03.2021 Ne 37-n);

- HanjionanbHU yHIBEPCUTET OXOPOHU 3/10POB’sl
(HYO3) Ykpainu imeHi I1. JI. lllynuka (420 miciip;
Haka3 MOH Ykpainu Big 30.03.2021 Ne 37-n).

CymapHUM JiilleH30BaHUW 06CAT MiZroOTOBKHU
PhD 3a cnenjanbHicTio 222 «MeauuHa» y TPbOX
BKaszaHux 3BO BTpuui nepeBulllye CyMapHUM Jii-
LIeH30BaHUM ob6car miaroroBku PhD 3a crnenia-
JbHICTIO 222 «Mepuuuna» y 20 HY HAMH Ykpa-
iHM Ta B 11 pa3iB nepeBUIlye CYMapHUM JIilleH-
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30BaHUM o6cAr miarorosku PhD 3a cneniasbHic-
Ti0 222 «MepguuuHa» B cuctemi HAH Ykpainu.

daxTU4YHA KiJbKicTb 37400yBayviB PhD 3a cnenia-
JIbHiCTIO 222 «MeaunyHay, sKi HaBYaJIWCh CTa-
HoM Ha 01.11.2022 p. cTaHOBUJ1A:

- MO3 Ykpainu: 1215 PhD 3106yBauiB (35 % Bix
JiLeH3ii);

- HAMH Yxkpainu: 82 PhD 3n06yBaui (15 % Big
JineHsii);

- HAH Ykpainu: 20 PhD 3106yBauiB (14 % Bia
JineHsii);

- MOH Ykpainu: 248 PhD 3x06yBauiB (53 % Bix
JiLeH3ii);

- inwi: 10 PhD 3x106yBauiB (5 % Bij siLeHsii).

[IpoBefieHM aHasi3 BiJJIOMOCTEHW MPO BKa3aHi
Bulle 3BO 3 HalOIIBIIMMHU JIiIleH30BaHUMHU 00-
caramMu migroroekun PhD 3a cmeniasbHicTIO
222 «MepgunmHa» (HMY im. O. O. boromoJiblig,
Binnunpku HMY im. M. L. [luporosa Ta HYO3
Ykpainu im. I1. JI. lllynuka) B KOHTeKCTi paKkTHUU-
HOI KiJIbKOCTI 3/106yBayiB Ta ii criBBiHOLIIEHHS
J10 JIiLeH30BaHOTr'0 06CATY MOKa3aB, 110 GpaKTUU-
Ha KiJIbKICTb 37100yBayiB € 3HAYHO HWXKYOIO 3a
JIilleH30BaHi 06cAru:

- HMY im. O. O. boromosbiss - 87 3100yBayviB
PhD (15% Biz niuensii);

- BHMY im. M. L Iluporosa - 132 3x06yBaui PhD
(25% Bip stineHsii);

- HY03 Ykpainwu im. I1. JI. lynuka - 212 31006y-
BauiB PhD (50% Big siineHsii).

HeoOxifiHO BiI3HAYMTH, 1110 BCi TpU BKasaHi 3BO
npoBagAaTh akpeautoBaHi OHII, npote JineH3o-
BaHi 06cArU Ta ix pakTUUYHE BUKOHAHHS HE y3-
romxyetbes 3 M. 11 [loctanoBu Kabinety MiHic-
TpiB Ykpainu Ne 1187 [11]: «Y pasi BcTaHOB-
JleHHs1 QaKTy BUKOPHUCTAHHS 3a KaJeHJapHUU

1006



Traektorid Nauki = Path of Science. 2022. Vol. 8. No 11

ISSN 2413-9009

pik MeHuIe 50 BiACOTKIB JilleH30BaHOTO OOCATY
3a MeBHUM piBHEM BHI0] OCBITH ab0 3a eBHOIO
OCBITHBOIO MPOrpaMolo, L0 Nepejbdavae Mpuc-
BOEHHS mnpodeciiiHoi KBasidikauii 3 npodeciy,
JJI AKUX 3allpOBa/PKEHO [JOJATKOBE pPeryJiro-
BaHHS{, Ha BiINOBiIHOMY piBHI BUILOI OCBITH, Op-
raH JileH3yBaHHs NPUMMAaE pilleHHS Npo 3BY-
)KeHHS NpPOBA/KEHHA OCBITHbOI JifJIBHOCTI Yy
3aKJIaZli OCBITHM 3 ypaxyBaHHSM HaWbisiblIol da-
KTUYHOI KIJIbKOCTI 3400yBayiB BUIIOI OCBITH
IPOTATOM OJHOTO KaJIEHJApPHOI'0 POKY HaB4YaH-
Hsl 32 IEBHMM PiBHEM BHILOI OCBiTH abo 3a NeB-
HOI0 OCBITHBOI MpOrpaMolo, 10 Hepejbayae
NPUCBOEHHS npodeciiiHoi kBasidikarlil 3 npode-
Cii, J19 IKMX 3alpOBa/PKEHO JO0AATKOBE pery-
JIIOBAHHS, HAa BIZINOBIIHOMY piBHI BULLOI OCBITH».

3BaXkalouH, 110 KiJIbKICTb AMCepTaLlilHUX PO6IT
B raynysi «22 - OxopoHa 3/j0pOB’sl», IOJAHUX [0
3aXMCTy BIPOJIOBX OCTaHHIX POKIiB 3a JlaHU-
MU [1] cTabinbHO € OJiHiI€I0 3 HAMBHUIIUX Cepej
BCiX rajiysei 3HaHb, IOCTA€ HEOOXIi/IHICTb aHaJIi-
3y GaKTUYHOI'0 BUKOHAHHS JIilleH3iMHUX 00CATIB
nigrorosku PhD 3a cnenjanbHicTio 222 «Menu-
nuHa». OuiHka crniBBiiHOIIEHHS PAKTHU4YHOI Ki-
JIBKOCTi 37100yBayiB Ta JIiLeH30BaHOr'0 06CATy
nigroroBky PhD (BukoHaHHS JsinieH3il) 3a creri-
aJIbHICTIO 222 «MeauUMHa» OKpPEMO MO KOXKHO-
My 3aKJIaZl0Bi ITI0Ka3aJia HaCTYIIHI cepeHi NoKa-
3HHUKH 110 BijoMcTBaM:

ycraHoBd, MO3 Ykpainu - 36,6 £ 5,8 (95% JI:
25,3-47,9) %;

ycraHoBd HAMH Ykpainu - 18,4 + 3,5 (95% Al
11,5-25,2) %;

ycraHoBd HAH Ykpainu - 32,0 + 19,8 (95% Al:
6,8-70,8) %;

yctanoBu MOH Ykpainu - 59,0 + 18,4 (95% Al
22,9-95,1) %.

Cepen ycix 3BO/HY ctanoMm Ha 01.11.2022 p. y
20 ycranoBax (39 %) HaByasiock He 6Gisibiie 10
3100yBauiB PhD 3a cnenjanbHicTio 222 «Meau-
LMHa»:

- [HcTuTyT Meguuuau npaui iMeHi 0. 1. Kynaiesa
HAMH Ykpainu (1 PhD 3106yBay);

- [HctutyT Hedposorii HAMH VYkpainu (1 PhD
37100yBay);

- IHcTuTyT OoTONapuHrosorii iMm. npog. 0. C. Ko-
soMituenka HAMH Ykpainu (1 PhD 3706yBau);

- IHcrutyr Japmakosiorii Ta TOKCHMKOJOTrii
HAMH VYkpainu (1 PhD 3106yBay);

- IHcTUTYT maTouiorii xpe6Ta Ta cyr/06iB iMmeHi
npodecopa M. I. Cutenka HAMH Ykpainu (1 PhD
3700yBay);

- lleHTp iHHOBALIMHUX MEAUYHUX TEXHOJIOTIH
HAH Yxpainu (1 PhD 3106yBay);

Section “Law and Security”

- JlyraHCbKHM JiepKaBHUH MeJUYHUN YHIBEpCH-
TeT MO3 Ykpainu (2 PhD 3n106yBaui);

- HanioHanbHui papmalneBTUYHUM yHIBEpCUTET
MO3 Ykpainu (3 PhD 3106yBaui);

- IHcTuTyT Mikpob6ioJsorii i iMyHoJsiorii iMeHi
I. I. MeunukoBa HAMH Ykpainu (3 PhD 3106yBa-
yi);

- IHcTUTYT mnpo6/sieM eHAOKPUHHOI MAaTOJIOTii
iMm. B. /1. lanuneBcbkoro HAMH Ykpainu (3 PhD
3700yBaui);

- [HCTUTYT ekcniepyMeHTa/IbHOI NATOJIOTII, OH-
Koviorii i paagio6iosiorii im. P. €. KaBenibkoro HAH
Ykpainu (3 PhD 3106yBaui);

- HaykoBo-nnpakTU4HUI LeHTp NpOQiJaKTUIHOI
Ta KaiHiyHoI MeguuuHu /IYC (3 PhD 3106yBayi);
- [HCTUTYT eHloKpUHOJIOTIl Ta 0OMiIHY pedyOBHH
im. B. II. Komicapenka HAMH Ykpaiuu (4 PhD
37,00yBayi);

- [HCTUTYT OYHHX XBOPOO i TKAHWHHOI Teparil iM.
B. I1. ®inatoBa HAMH Ykpainu (6 PhD 3106yBa-
4iB);

- [HCcTUTYT po6JsieM KpiobioJiorii i KpioMeaUIIH-
HU HAH Ykpainu (7 PhD 3106yBauiB);

- [IBH3 «KuiBCcbKHUM MeIUYHUN YHIBEPCUTET»
(7 PhD 3106yBauiB);

- HauioHanbHMM IHCTHUTYT CepLeBO-CyAUHHOL
xipyprii imeni M. M. AmocoBa HAMH Ykpainu
(8 PhD 35106yBauiB);

- JloHelbKU HalliOHAJIbHUM MeJJUYHUHN yHiBep-
cuteT MO3 Ykpainu (8 PhD 3106yBauiB);

- HanionaspHMM IHCTUTYT Xipyprii Ta TpaHcnia-
HroJsiorii iM. O. O. IlanimoBa HAMH Ykpainu
(9 PhD 35106yBauiB);

- [HcTuTyT disiosorii im. O. O. Boromonbusa HAH
Ykpainu (9 PhD 3106yBauiB).

[IpuBepTae yBary, wo cepeg 20 3BO/HY 3 Haii-
HIDKYO010 PaKTUYHOMO KiJIbKiCTIO 34,00yBayiB PhD
3a creliajbHicTIO 222 « MeauiiMHa» CTaHOM Ha
01.11.2022 p. x0o4Ha yCTaHOBA He MaJjia yCmiui-
Horo pocBiay akpeputauii OHII 3a BkasaHOO
Clellia/IbHICTIO Ha 5 pPOKiB Ta Jiulle JiBi yCTaHO-
BY MaJIU YMOBHY aKpeAUTaLil0 — [HCTUTYT OTO-
jnapudroJiorii iMm. mpod. 0. C. KosomiitueHka
HAMH VYkpainu ta HaykoBO-npaKTUYHUN LIEHTP
npodisakTuiHOi Ta KiaiHiyHOI MeguuuHu J1YC,
a 18 inmux 3BO/HY npoBaauiu HeakpeUTOBaA-
Hi OHII (Ta6suug).

Cepen, ycranoB HAH Ykpainu, daki NnpoBaadaThb
nigroroBky PhD 3a cnenjanbhicTio 222 «Mepu-
LJMHa» NpUBepTaE yBary [HCTUTYT npobsieM Kpi-
ob6ioJiorii i kpiomegua HAH Ykpainu, skui,
Malyu HaWMEHILIWH JlilleH30BaHUW 006CAr Mmpu-
Homy (2 3m060yBayi Ha pik) Ma€ HaWBUILY edek-
TUBHICTb BUKOHAHHS JIiI|EH30BaHOT'0 0OCATy Ha

1007



Traektorid Nauki = Path of Science. 2022. Vol. 8. No 11

ISSN 2413-9009

piBHi 88% (7 3100yBauiB Ha 8 Miciib). KpiM Toro,
3a pesysibTaTamu posrisagy OHII anyseBoro ek-
cnieptHor pagoro HA3ABO, orpumaHo pexkome-
HAauio wogo akpeaurtanii OHIT «222 «Mepyiiuy-
Ha» (akpeguTaniiiHa cripaBa N2 1089/AC-22) Ta
BKa3aHUU [HCTUTYT MMOBIpHO OTpUMaEe Nepiry
Ta €JUHY Ha CcborogHi akpeautoBaHy OHII 3a
creliajibHicTIO 222 «MeauinyHa» B cuctemi HAH
Ykpainu (pimieHHs npo akpegutanito OHIT yx-
BasieHe Ha 3aciganni HA3ABO 22.11.2022 p.
(mpoTokos Ne 20).

Huxdye HaBeJeHO IepeJsiik yCTaHOB 3 BUKOHAH-
HAM JlilleH3iHHOro 06cAry MeHule Hixk Ha 25%,
SIKAM HaJliyye 21 ycTaHOBY:

- I[nctutyT Hedposorii HAMH Ykpainu (3 %):

- [HcTUTYT OoTONIapuHroJiorii iM. npod. O. C. Ko-
JsoMiiueHka HAMH Ykpainu (3 %)

- [HcTUTYT maTosorii xpe6Ta Ta cyrso6iB iMeHi
npodecopa M. I. Curenka HAMH Ykpainu (3 %)

- JIlyraHCbKUH Jilep>KaBHUM MeJU4YHUM YHIBepCH-
teT MO3 Ykpainu (4 %);

- llenTp iHHOBALIMHUX MEAUYHUX TEXHOJIOTIM
HAH Ykpainu (4 %);

- [HCTUTYT eKcriepyUMeHTa/IbHOI NATOJIOTIl, OH-
KoJiorii i pagio6ioJiorii im. P. €. KaBenibkoro HAH
Ykpainu (4 %);

- HaykoBo-npakTU4HUI LeHTP NpOQiaKTUIHOI
ta kiaiHiYHOI MeauuHu JIYC (5 %);

- HanjionasnbHuil papmMalieBTUMHUN YHIBEpCUTET
MO3 Vkpaiuu (5 %);

- [IBH3 «KuiBcbkuil MeJUYHUM YHiIBEpcUTET» (6
%);

- [HcTuTyT MegunuHy npaui imeni 10. I. KyHaieBa
HAMH Ykpainu (8 %);

- [HcTUTYT npo6JieM eHJOKPUHHOI NATOJIOTII iM.
B.l. Janunescbkoro HAMH Ykpainu (8 %);

- [HCTUTYT eHZOKpPUHOJIOTII Ta 0OMiHY pe4OBUH
im. B. I1. Komicapenka HAMH Ykpainu (10 %);

- JloHebKU HalliOHAJIbHUM MeJUYHUU YHiBep-
cutet MO3 Ykpainu (12 %);

- HanjonanbHU#M MeJW4YHUM YHIBepCUTET iMeHi
0. 0. boromouibiist MO3 Ykpainu (15 %);

- [HCTUTYT OYHMX XBOPOO6 i TKAHUHHOI Teparii iM.
B.I1. ®inatroBa HAMH Ykpainu (15 %);

- XapKiBCbKUM HalLliOHAJIbHUM YHIBEPCUTET iMeHi
B. H. Kapazina MOH Ykpaiuu (17 %);

- [losiTaBCbKUM Jlep:KaBHUM MeJUYHUM YHiBep-
cutet MO3 Ykpainu (20 %);

- HanjioHasbHUN IHCTUTYT CepLeBO-CyAUHHOI
xipyprii imeni M. M. AmocoBa HAMH Ykpainu
(20 %);

- BiHHMLBKHM HalLiOHAJIbBHUU MeJUYHUHU YHI-
BepcuteT iM. M. L. IluporoBa MO3 YkpaiHu
(25 %);
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- IHctutyT ¢apmakosorii Ta TOKCHKOJIOTII
HAMH Ykpainu (25 %);
- IHcTuTyT Mikpob6ioJsorii i iMyHoJsiorii iMeHi

I. I. MeunukoBa HAMH Ykpainu (25 %).

3 no3unii HopM 1. 11 [loctanoBu Kab6inety MiHi-
cTpiB Ykpainu N2 1187 nuue 18 % 3BO/HY, saki
npoBagAaTh NigrotoBky PhD 3a cneuiasibHicTiO
222 MejuiuyHa», BUKOHA/IM JIIIeH30BaHUM 06-
car 6isblie Hixk Ha 50 %, cepef, AKUX 30KpeMa
Tpu 3BO, mignopsaakosannx MOH Ykpainu Ta
oavH IHctutyT, nianopsakoBanuii HAH Ykpai-
HU:

- YXropoacbKu{ HaliOHaJIbHUM YHIBEpCHUTET
MOH Ykpainu (106% Biz nineHsii);

- IHcTuTyT Ipo6s1eM KpiobioJiorii i kpiomeauIU-
Hu HAH Ykpainu (88% Big sinensii);

- JIbBiBCbKM HalliOHJIbHUW MeJUYHUN YHiBep-
cuteT iMeHi [lanuia lanuubkoro MO3 Ykpai-
HU(80% Bif s1iLeH3il);

- JIHINpOBCBKUH JilepKaBHUM MeJUYHUM YHIiBep-
cuteT MO3 Ykpainu (69% Big sineHsii);

- TepHomNiJIbCbKUKA HAI[iOHAJIbBHUA MeJUYHHUU
yHiBepcuTeT imeHi L fl. ['opbauyeBchbkoro MO3
Ykpainu(67% Bif nineHsii);

- CymcbkuM pepxaBHUK YyHiBepcuteT MOH
Ykpainu (63% Big JsiteHsii);

- HanjionasnbHUM yHIBEPCUTET OXOPOHU 3/10POB’Sl
Ykpainu imeHi I1. JI. llynuka MO3 Ykpainu (50%
BiA JiiLieH3ii);

- XapkiBCbKMW Hal[iOHaJIbHUU MeJUYHHUU YHi-
BepcuteT MO3 Ykpainu (50% Bia snineHsii);
YOopHOMOpPCBKMU HaLiOHaJIbHUM YHIBEpCUTET
imeni [lerpa Moruan MOH Ykpainu (50% Bia
JiLeHsii).

BuBuenHs po3noginy PhD 3a cnenjanbHicTio 222
«MeguuHa» 3a/1e3KHO BiJf HAABHOCTI aKkpeauTa-
uii OHII 3a BijoMcTBaMu mokasas, 10 120 310-
6yBauiB (8 %) Ha 01.11.2022 p. HaBYaJIUCh 3a
HeaKpeJMTOBaHUMHU [IPOrpaMaMHu:

- MO3 Ykpainu: 44 PhD 3106yBaui (4 %);

- HAMH Yxkpainu: 37 PhD 3106yBayiB (45 %);

- HAH Yxkpainu: 20 PhD 3106yBauis (100 %);

- MOH VYkpainu: 12 PhD 3x06yBauiB (5 %);

- inmi: 7 PhD 3106yBadiB (70 % Biz sineHsii).

BUCHOBKU

PesysibTaTy JOCIIKEHHA BKa3ylOThb Ha JOLiJIb-
HICTb Nepepo3Mnojiay JileH3iMHUX 00CAriB mif-
rotoBku PhD 3a cnenianbHicTiO 222 «Meaunu-
Ha» 3 ypaxXyBaHHAM pe3yJIbTaTiB akKpejUTaLiil
OHIT Ta ¢akTHU4YHOI KiJbKOCTI 3700yBayiB, fKi
BUSIBUJIM Oa)kaHHA 300yBaTH CTYIiHb JOKTOpaA
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¢dinocodii B konkpetHomy 3BO/HY. € mouisib- nigrorosky PhD 3a cneunianpHicTio 222 «Menu-
HOWO akTuBi3auia akpegutauii OHII HY HAH uuHa» y 3BO, mignopsaakosanux MOH Ykpainu.
YkpaiHu Ta 36i/bllIeHHS JilleH30BaHUX 06CATIB
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AHoTaujia. Y cTatTi 3 nosuuii cyyacHoi Teopii iHpopMaLiiiHOro npasa, Ha OCHOBI
UMHHOrO  YKPalHCbKOro  3aKOHOJABCTBA Ta  HOPMAaTUBHO-MPaBOBUX  aKTiB
€Bponeiicbkoro Cotosy, po3rnaHyTO MpaBOBi acnekTy iHQOpMaLiiHoi 6e3neku y
TenemMeauuMHi B YKpaiHi. AKTyanbHiCTb TEMM 3yMOBNEHa HeOOXIHICTHO
YOOCKOHaNeHHs! 3aKOHOAAaBCTBA YKpaiHM 3 METOK KOMIMIEKCHOro TeOPeTUYHOro
OOI'PYHTYBaHHS MiABMLLEHHS e)EKTUBHOCTI 3abe3neyeHHs iHhopMaLiiiHoT 6e3neku.
Y xopi [pocnigXeHHs 3acTOCOBaHO METOAOMOriI0 CUCTEMHOr0 KOMMMIEKCHOMO
aHanisy NpaBOBMX AIBULY i3 3aCTOCYBaHHAM (haKTOPHOro Ta eBONIOLINHOTO METOAIB
AOCNIfAXEHHs. 3a3HayeHo, CyyacHi iHhopMaLiiiHi TexHonorii 403BONATL Nlikapsam
HajaBaTu AMUCTaHLiAHY MefMYHY LONOMOrY, 3AiACHIOBATM NOCTIMHUIA MOHITOPUHT
CTaHy 340poB'A nauieHTiB. Y nepiog naHaemii COVID-19 3pocna notpeba y HagaHHi
BigAaneHol MeaudyHol ponomorn. BkasaHo, WO TenemeauMyHi  TEXHONOrIl
BMKOPUCTOBYIOTHCA AJ11 NPOBEAEHHA AOCNIAXKEHb Ta BUSAB/EHHS 3aXBOPIOBaHb Ha
OCHOBi aBTOMaTU30BaHOI 0OPOGKN BENMKUX MacuBiB NEPCOHANbHUX | MeANYHUX
AaHuxX. B ymoBax uudposisauil MeguUMHW 3pOCTae 3HaYyeHHs iHdopMaLinHOl
6e3neKun NalieHTiB Ta iHWNX CY6'eKTiB TeneMefuyHol AisnbHocTi. 06pobKa BENMKUX
06cAriB NepcoHanbHUX JaHWX MPO 340POB'A MavieHTiB B iHGOpMaLiiiHNX cucTemax
MiABULLYE PU3NKW NOPYLLEHHA HEAOTOPKAHHOCTI NPUBATHOMO XMTTS Ta MOTpedye
6inbl BUCOKNX CTaHAAPTIB 3axMCTy iHpopmaLii.

KnioyoBi cnoBa: iHhopmaLiiHi cuctemu; iHpopMaLiiiHO-KOMYHiKaLiiHi TeXHoNorii;
MeanLMHa; MeANYHI NPUCTPOI; NepCoHanbHi AaHi; Kibepaarposu; YkpaiHa.

Abstract. In the article, the legal aspects of information security in telemedicine in
Ukraine are considered from the modern theory of information law based on current
Ukrainian legislation and regulations of the European Union. The topic's relevance is
due to the need to improve the legislation of Ukraine to provide a comprehensive
theoretical justification for enhancing the effectiveness of information security. In the
course of the study, the methodology of the systematic, comprehensive analysis of
legal phenomena using factor and evolutionary research methods was applied. It is
noted that modern information technologies allow doctors to provide remote medical
care to monitor patients' health constantly. During the COVID-19 pandemic, the need
for remote medical care has increased. It is indicated that telemedicine technologies
are used to conduct research and detect diseases based on the automated
processing of large amounts of personal and medical data. In the digitalization of
medicine, the importance of information security of patients and other subjects of
telemedicine activities is growing. The processing of large amounts of personal data
on patients' health in information systems increases the risks of privacy violations
and requires higher standards of information protection.

Keywords: information systems; information and communication technologies;
medicine; medical devices; personal data; cyber threats; Ukraine.
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BCTYN

BripoBa/i>keHHs1 iHPOpPMaLliiHUX TEXHOJIOTIK B
MeJULUHY BIJIMBAE HA YIIPABJIiHHA CUCTEMOIO
OXOpPOHHM 3/I0pOB’sl, TPAaHCHOPMYE PUHOK Meau-
YHUX IOCJYT, 3a/71y4a€E A0 €KOHOMIKH OXOpOHH
3/I10pOB’sl HOBUX YYaCHUKIB €KOHOMIYHUX BiJHO-
CUH - BJIACHUKIB TeJleMeJJUUHUX IJIaTPopM,
orepaTopiB 3B’I3KYy, ONlepaTOPiB XMapHUX CEPBI-
CiB, BUPOOHUKIB TeJileMeIMYHUX PUCTPOIB, PO3-
pOOHUKIB mporpaMHOro 3abesnedeHHs. [JlaHi
npolecu TpaHcopmallii CycniyibHUX BiJHOCUH y
MeJMIMHI BUMaralTb aJleKBaTHUX MeXaHi3MiB
IIPAaBOBOrO pEeryJlOBaHHf], L0 3aKpillJIlOIOTh
IPaBOBUM CTaTyC Cy6'e€KTiB MPaBOBIAHOCUH Y
cdepi 3acTrocyBaHHA iHPOpPMaLiHHUX TEXHOJIO-
rii B MeJUUUHY (TesJeMe[HliMHi), 3aXUIlal0Th
npaBa MaLi€HTIB Ta MyOJiyHi iHTepecu y cdepi
OXOPOHHU 3JJ0POB 1.

BaxxsiBe 3HayeHHS [AJi1 pPO3pPOOKU MpobJsieMHU
MaJIM Ipali BYEHUX-NIPABO3HABIIIB I NPAaKTHKIB:
B.b. ABep’siHoBa, 0. 0. BapaHnoBa, O.I. bepsaua,
H.II. boptHuk, IO.Il. butsika, I C.I'punenko,
I1. B. JlixTieBcbkoro, C.C.€EcimoBa, P.A. Kamrox-
HOTO, T. 0. Kosiomoenp, B. K. KosmmakoBa,
0.B. Ky3bmenko, B.I Kypuia, E€.B.KypinnHoro,
P. C. MenbHuka, B.{. Hactioka, H. M. OHimeHKa,
0. 1. OcraneHka, 0. 0. CeniBaHoBa,
P. M. CKpHBKOBCBKOTO, 0. I. XapyuTOHOBO]I,
. M. llleByeHKa Ta iHIIUX.

Po3BuTOK iHdOpMaLiiHUX TEXHOJIOTIH Ta MosiBa
HOBHUX TEXHOJIOTIM y OXOPOHI 3l0pOB’s NOTpebye
BUBYEHHS NIPaBOBiHOCHH, 1110 BUHUKAIOTb Y il

cdepi.

OTxe, 3 oryiAAy Ha BUKJIAJieHe BUIIE, MemoK
cmammi € BUBYEHHSI OCOGJIMBOCTEW MpPaBOBIij-
HOCUH y cdepi iHpopMaLiiiHOI 6e3neKku y Tese-
MeJJMLMHI B YKpaiHi.

PE3YJIbTATU AOCTIAXKEHHA

CraTtTsa 3 3akoHy YKpaiHu «OCHOBU 3aKOHO/AB-
CTBa YKpaiHU PO OXOPOHY 370pOB’si» BU3HAYaAE
NOHATTH «TeJieMeJJULIMHa» K KOMILJIEKC [iiH, Te-
XHOJIOTIM Ta 3axOAiB, L0 3aCTOCOBYKOTHCA i
yac HaJlaHHA MeAuyHoi gomoMmoru [1, c. 723].
HesBakarouM Ha LIMPOKUH CIEKTP NPaBOBUX
NUTaHb, NOB’SI3aHUX i3 3/[iIHCHEHHSM TeJieMe/u-
YHOI JiJIbHOCTI, HaHbisblla KiJbKICTb AOCII-
JPKeHb Ta HAayKOBUX JUCKYCiH y rajysi TeseMe-
JULMHUA Ta eJIeKTPOHHOI OXOPOHHU 3/I0pOB’A
CKOHLIEHTPOBaHAa Ha MUTaHHAX iHPopMaLiliHOI
Oe3neku (3axUCT MepPCOHAJbHUX JaHUX, 3a6e3-

Section “Law and Security”

neyeHHs Ge3neky iHPopMaliliHUX CUCTEM OXO-
POHHU 3/10pOB’sl, OpraHisalisi eJeKTPOHHOTO J0-
KyMEeHT000iry B MeZJULIMHi TOLLO).

Taka yBara g0 iHpopmaliiliHoi 6e3neKu B TeJie-
MeJIUIMHI TOSICHIOETbCS MPUYMHAMH ETHUKO-
NIPpaBOBOTO XapakTepy. IrHOpyBaHHA mNpob6JieM
iHpopMaliiliHOi 6e3neKU NepeKpecIIOE BCi epe-
Baru TeJieMeJMYHUX TEXHOJIOTiH, OCKIJIbKU BiJ|
CTyneHs 3abe3nedyeHHs1 iHpopMaliiiHol 6e3neKu
3aJIe)KUTh J0Bipa rpoMa/isiH 10 HOBUX TEXHOJIO-
riff, ixHd TOTOBHICTb MNepeJaTH HaA3BUYAWHO
BaXUIUBY cdepy CBOTO KUTTA B «PYKU»
KOMIT'I0TepiB, Mepex 3B'A3Ky, iHPopMaliliHUX
CUCTEM Ta aJICOPUTMIB.

Big iHdopManiiiHOi Ge3neku TeseMeAULIUHUA Y
pe3y/abTaTi 3a/exuTh Qi3uuHa Oe3neKa NallieH-
TiB. TiJIbKM BUCOKI CTaHAAPTH 3aXUCTy iHOp-
Maljil, po3yMHUH 6ajaHC MK MyOJiYHUMM Ta
NpUBAaTHUMHM iHTepecaMu B iHdOpMaLiMHIN
cdepi 34aTHI JieriTUMyBaTU BUKOPUCTAHHS HO-
BUX TEXHOJIOTIH B OXOPOHI 310pOB’sl.

[H11l MpaBOBi aCeKTH TeJleMeJUYHOI AiSJIbHOCTI
THM YM iHIIMM YUHOM IIOB’fI3aHi 3 NMUTAHHSIMU
iHpopMariiHOi 06e3MeKd Ta ONoCcepeaKOBAHO
BUKOHYIOTb (QYyHKIil0 3abe3neyeHHs iH$opMa-
LiliHOI 6e3MeKH.

JlilleH3ilHi BUMOrH A0 TeJieMeJUYHOI JisiAbHOC-
Ti MOBUHHI OXOIUIIOBAaTH: BUMOTH 0 iHpopMa-
LilHOI 6e3MeKu MeJUYHUX BUPOOIB (MPUCTPOIB
Ta NMPOrpaMHOro 3abe3nevyeHHs), 10 KBajidika-
il npaniBHUKIB y cdepi NOBOJKEHHS 3 TesleMe-
JAUYHMMHM TEeXHOJIOTIIMY; BCTAHOBJIEHHS HaJle-
YKHOTO KOHTAKTY 3 Mal[iEHTOM Ta 03HAUOMJIEHHS
3 icTOpi€r0 XBOpOOU MAIliEHTA, SIKe 3/iCHIOEThCS
yepe3 npoueaypu igeHtrudikarnii Ta aBTeHTUI-
Kallil; IMTaHHA BiINOBIAA/IbHOCTI, Ki BKJIOYa-
I0Th BiJANOBIZJAJILHICTb 32 HEHAJIEXKHY eKCILIya-
Talito iHpopMaLiHUX CHUCTEM, He3aKOHHe
ONpaLllOBaHHSA MEPCOHAJIBHUX [JIaHUX, PO3rO0JIO-
LIeHHA JIIKAapCbKOI TaEMHMUILI, @ TaKOX IHILLI Mpa-
BONOpYIIeHHS B iHQopMaliiiHii cdepi, ki Mo-
)KYTb CIPUYMHUTU HeraTUBHI HACAIAKU 14 Na-
I[IEHTIB; CTpaxyBaHH{, sike MOXKe MepeabdadyaTu
NOKPUTTS PU3UKIB iHPopMaLiliHOI 6e3neKu mif,
yac HaJlaHHA TeJleMeJUYHUX MOC/YT.

MixaucuumliHapHa NpUpoOAa O3HAYEHUX IU-
TaHb XapakTepu3ye iHpopMaliliHy 0e3neKy He
SIK NPUBATHY, APYropsAHy 4d GakyJbTaTUBHY
npo6JieMy, a SIK 3arajibHy Ta HEBiJl'EMHY 4acTH-
Hy Ipolecy epexoAy BiJi TPaJAULIIHOI OXOPOHHU
3[I0pOB’A [0 TeJleMeJUYHOI Ta eJIeKTPOHHOI
OXOPOHHU 3/7J0POB’Sl.
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JlokTpuHa iHpopMaliiiHOI 6e3neKH YKpalHU BU-
3Hayae iHpopMaliiiHy 6e3neKy fIK CTaH 3aXH-
111eHOCTi 0COBUCTOCTI, CYyCHiNIbCTBA Ta Jep:KaBU
Bii BHYTPIIIHIX Ta 30BHIlIHIX iHQOpMaLiMHUX
3arpos, npu sIKOMy 3abe3MeuyThCcsl peasisallis
KOHCTUTYLIMHUX MNpaB i cB0OOOJ JIOJWHU Ta
rPOMaJIiHMHA, TifjHa AKICTb Ta piBEHb XUTTH
rpoOMajiiH, CyBepeHIiTeT, TepuTopia/lbHa LiJIic-
HiCTb, 060pOHa Ta 6e31neKa Jiep>KaBH [2].

HasBaHe BH3HayeHHs € NOXiJIHWUM BiJi BH3Ha-
YeHHS HalliOHa/IbHOI 6e3MeKH, 110 OXOIMJIKE MH-
TaHHs1 3a6e3neyeHHs iHpopMalliiiHOI 6e3neKu B
MaciTabax gep:xaBd. Y CTparerisix HalioHa/b-
HOi Ta iHpopMalliiHOi 6e3neKu YKpaiHU Haro-
JIOLIYETbCA HA CTBOPEHHI YMOB /14 peasisauil
npas i cB06GO/, CTaJIOTro coniaJbHO-
€KOHOMI4YHOT0 pO3BUTKY [3; 4]. Takuil NO3UTHUB-
HUU MiJXiJ 10 po3yMiHHSA 6e3MeKH € MPOrpecrB-
HUM Ta BifnoBifae norpebam cycrijibcTBa. Y Ta-
Kii MapasurMi po3BUTOK TeJleMeJULMHU MOXKe
OyTH BiJlHECEHUM [0 HanpsMiB 3abe3neyeHHs
iHpopMariifiHoi 6e3neKu B eKOHOMiuHiH cdepi, y
cdepi cycniibHOI 6e3MeKH, HAYKH Ta TEXHOJIOTIH.
3axuCT BiJi 30BHIIIHIX Ta BHYTPILIHIX 3arpo3 He
NIOBMHEH HEeJI0OLIHIOBATUCA NpU 3abe3leyeHHi
iHdopMaLiliHOl 6e3neKHu.

Ak 3a3Ha4arTh JOCAIAHUKY NIMTAaHb IPABOBOr0O
3abe3mneyeHHs iHdopmaliliHoi 6Ge3neKkH, CBiTO-
IJI1lHAa TIAapaJIurMa, Jie nepeBara HaJlaeTbCA Te-
PMiHY «3aXMLIEHICTb», He BTPaya€ 3HA4YILOCTi 3
ypaxyBaHHSM I10SIBU HOBUX PU3HUKIB Ta 3arpos.

CTaH 3axUIeHOCTi He € CTaTUYHUM, a BUMarae
NOCTIMHOT'0 BJJOCKOHAJIEHHS Y 3B’I3KYy 3 HOBUMU
BUKJIMKaMU Ta MOrpo3aMy, L0 BUHUKAKTb Y
JIMHaMiYHU#M iHpopMaliiiHKu{ BiK, iX TpaHCKOp-
JIOHHICTI0, HAa/[3BUYalHO WIBUJKHUM PO3BHUTKOM,
TpaHcdopMalii€to, Ko iHpopMaliliHi TeXHOJI0-
ril CTPIMKO pO3BHUBAKOThLCA Ta NPUHOCATH CYCIIi-
JIbCTBY He TiJIbKU 6J1aro, a ¥ 6e3si4 npobJiem, a
TaKOXX BUKOPHUCTOBYIOTHCS Y 3JIOYMHHUX LIJIAX.
TesnemenuiiMHa € O4HIEI0 3 HAMOIIbII CXUJIbHUX
Jl0 Kibep3arpos cdep.

CTaTuCTUKa JEMOHCTPYE CTPIMKe 3pPOCTaHHSA
KiZIbKOCTi KibepaTak Ha iHdopMalliiiHi cucTeMu
OXOPOHM 3JI0POB’Sl Yy BCbOMY CBiTi, a 3arajibHa
LIKO/A BiJ| IHUUJEHTIB [ rajy3i BUMIPIOETbCSA
MuibsipaaMu goJiapiB CIIA. OCHOBHUMHM MeETO-
JlaMU aTak Ha MeJJU4Hi YCTAHOBU € 3apaKeHHS
IWIKIVINBUM MPOrpaMHUM 3abe3NevyeHHsIM Ta
3JI0M 00JIIKOBHX 3aMMCiB CIIiBPOOITHUKIB.

B VkpaiHi Bifj3Haya€eTbCA 3pOCTaHHA KiJIBKOCTI
BHYTPIlIHIX BUTOKIB MeJAWYHUX JaHUX 3 BUHU

Section “Law and Security”

CHiBpOOITHUKIB MeAWYHUX OpTaHi3aljid, o mij-
TBEPPKYE aKTYaJIbHICTb NMPOTUJII He JIUllle 30B-
HillIHIM, @ ¥ BHYTpIlIHIM 3arpo3aM 6e3rmelLi.

Y 3apy06i>kHiN JOKTPHHI Ta 3aKOPJOHHUX MPaBO-
BUX aKTax NOLIMPEHUM MiJXiJ A0 PO3yMiHHA iH-
dopmaliiiHOi 6e3meKy, 3a IKoro iHpopmaliiiHa
6e3rneKa OXOIJIOE MUTAHHS 3aXUCTy iHpopMaril
Ta iHpopMaLiiHUX CUCTEM Bif Kibep3arpos.

Y 11bOMy KOHTEKCTi 3ab6e3neyeHHs iHpopMalin-
HOI 6e3neky nepefoadae 3axXMcT iHpopMaLiiHUX
CUCTEM BiJj, HECAHKLIOHOBAaHOTO JOCTYIly, CIO-
TBOpPEHHS, MoudiKallii, 3HUIeHHs iHopMalii.

Hanpuknaz, y npaBoBUX JOKyMeHTax EBponeu-
cbkoro Corwsy A0 iHpopMaliiiHOI 6e3neKu Bijl-
HOCATb 6e3neKky Mepex Ta iHpopMaLiliHUX cHc-
TeM, 10 O3Ha4ya€ 3JATHICTb MPOTHUJIATU Oyab-
SKid [ii, Ka Hapaka€ Ha Hebe3meKy AOCTYII-
HIiCTb, aBTEHTUYHICTb, 1[i/TicCHicTh a60 KOHieH-
HikHicTh iHPopMaliil, 1m0 36epiraerbcs, nepeaa-
€TbCS 260 00POOJIAETHCA. Y YKPAaiHCbKOMY 3aKO-
HOJABCTBI JaHa J[islJIbHICTb OXOIJIIOEThHCS IIO-
HATTSAM «3aXUCT iHPOpMaLlii», 1110 PO3KPUBAETb-
cq y 3akoHi Ykpainu «IIpo 3axuct iHdpopmMalii B
iHpopMaliiHO-KOMYHIKaL[iHHUX cucTeMax» [5].

OxpeMi BUMOTHM L10/I0 3axXUCTy iHPOpMaLiiHUX
CUCTEM MICTATbCA Y 3aKOHOAABCTBI YKpaiHU Ipo
6e3neKy KpUTHUYHOI iHpopMaliliHol iHppacTpy-
KTYpHU. Y HalioOHaJIbHIN JOKTpUHI iHopMaliii-
HOTrO NpaBa YKpaiHU HaroJouy€eThCs, 110 BiJHO-
CUHU 1I0/I0 3abe3neyeHHs1 iHpopmMaliiHoi 6e3-
[eKU HeJOLJIbHO 3BOJUTHU JIMILIE 10 NPaBOBiJ-
HOCHH i3 3axycTy iHpopMmalii [6].

Ocob6sMBiCTIO AaHOrO miaxoay Ao iHdopMariii-
HOI 06e3MeKU € KOMILJIEKCHe OXOIJIEHHS BCiX IH-
TaHb, NOB’A3aHUX 3 iHPOopMaLitHUMU NPaBOBiJ-
HOCMHAaMHM OXOPOHHOTO Ta pPeryJsaTUBHOrO Xa-
pakTepy. Y TakoMy 3HauyeHHi /10 iHpopMaLiiHOI
6e3neKy HaJieXKaTb BiAHOCHHU Cy6’eKTiB iHOD-
MalliliHO-IPaBOBOI Jisl/IBHOCTI 1[070: popMy-
BaHHS Ta PO3BUTKY iHPopMaliiiHoi iHppacTpy-
KTypH; peasiidaljil npaBa Ha iHpopMallito; 3axuc-
Ty OCOOHMCTOCTI, CyCNiJIbCTBa, Aep>KaBu Bif, He-
Jl06posikicHoi, xrubHOoi iHpopMaLii Ta Ae3iHdop-
Malii; 3axucty iHdopmalil, 30KkpeMa nepcoHa-
JIbHUX JIaHUX, B iHpopMaliiHUX CUCTEeMaX; 3aXH-
CTy IIpaB CHOXXWBAYiB Ta PO3BUTKY KOHKYpeHIIil
B iHdopmaniliHiil cdepi; peasnizauii Bianosiza-
JILHOCTi 3a MpaBomnopyuieHHs1 B iHpopMarliiiHii
cdepi; cTangapTHU3alii K 3aco0y 3a6e3ne4eHHs
CYMiCHOCTiI Y KOMyHIKal[ilHUX Mepexax [7, 8, 9,
10, 11].
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Take BusHaueHHs iHpopmMaliiHOI Ge3neKdu €
BUIIPaBAAHUM y KOHTEKCTI BHUOYJOBYBaHHS
JlepKaBHOI NOJIITUKY B iHpopMaLilHii chepi, Ak
e peasizoBaHo y JlOKTpuHi iHpopMaliiHOI
6e3neky YKpaiHu.

Takui mixig 0TOTOXKHIOE IPaBOBe 3abe3neveH-
Ha iHdopMaliiiHOI 6e3neku 3 iHpopMaliiHUM
IIpaBOM Ta He JI03BOJISIE BiJOKPeMUTHU crienudi-
YHAU IpeJMeT MPaBOBOr0 PEryJIIOBaHHSA. 3 Me-
TOI0 JJOCJIi/>KEHHSI PaBOBUX acleKTiB iHdpopMa-
L[iMHOI 6e3MeKU JIOLi/IbHO MPOBECTH BHYTPILIHE
pO3MeXyBaHHs NUTaHb iHGOpMaLiKHOI 6e3MeKu
IPyIy NMUTaHb, MAKOTh 3arajbHe LiJbOBe MPU3-
HauyeHHH.

MeTo/0J10TiYHO NPaBOBi acnekTd iHPopMaliii-
HOI 6e3MeKy MOXKHa MOAIIMTH Ha JBi rpynu. [le-
plui MOKJMWKaHiI 3abe3nedyyBaTd iHopMaliiHy
B3aEMOJIi0 (060POT AAaHUX) 3 METOI0 peasizariii
npaB i 3aKOHHHUX iHTepeciB Cy0’€KTiB mpasa.
Jlpyra rpyna nuTaHb CTOCYETbCS NPOTHUZII Kibe-
p3arpos. Ko paHille OCHOBHUMU NMUTAHHAMU
iHpopMarifiHol 6e3neku Oy/iM MUTAHHS MPOTHU-
Jlii kibep3arpo3aM, TO B yMOBaX PO3BUTKY LUG-
POBOI €EKOHOMIKHM BaXK/IMBMMHU € NUTAaHHA 3a6e3-
nedyeHHs iHpopMauiiiHoi B3aeMofii, 060poTy
JlaHUX.

060poT aHUX € HEOOXIAHOK YMOBOIO AJIs1 CTa-
JIOTO COLja/IbHO-eKOHOMIYHOI'0 PO3BUTKY B iH-
dbopMaLiiiHOMy CcycHizbCTBi. Y NMpaBOBik JOKT-
puHi €Bponericbkoro Cor3y NMTaHHA NPaBOBO-
ro 3abesnevyeHHs iHdopMaliiiHOI B3aEMOJil Ta
000pOTy JlaHUX OXOIJIIOITHCA MOHATTAM iHTe-
ponepabesibHOCTI.

CTOCOBHO MeJULIMHU NIPABOBI acneKkTH Kibepoe-
3M€eKU BKJIYalOTh MUTAHHS MPaBOBOro 3abes-
nedyeHHsl 6e3MeKd KpUTHYHOI iHpopMauiiHoi
iHdpacTpykTypu y cdepi OXOpoHH 3[0pOB’d],
BUMOTM [I0 3aXUCTy iHPOpMaliliHUX CcUcTeM
OXOPOHU 3/I0pPOB’sl, MUTAHHS Bi/IMOBiJAJILHOCTI
3a MpaBoMNoOpyLIeHHS y cdepi BUKOPUCTAHHSA iH-
dbopManiiHUX CUCTEM OXOPOHHU 3/10POB’Sl.

JlaHi NUTaHHSA He MalOTh BUpPaXKeHOI ciequdiku
y cdepi esleKTPOHHOI 0XOPOHM 3/0POB’s, AKi ic-
TOTHO BiJIpi3HsA/IM 6 MiAgXoAu A0 3abe3neyeHHs
Kibepbe3neku TejJeMeJULMHU BiJl iHIIMX 06J1ac-
Teil. [IpaBoBi acnekTH 06iry JaHUX BKJIHOYAIOTh
NWTaHHS NpPaBOBOro pexumy iHdopmMauii, 1m0
BUKOPHUCTOBYETBHCA B TeJIeMeJULIUHI, Ta NpaBo-
BOr0 3a0e3Me4YeHHs1 eJIEKTPOHHOTO JOKYMEHTO-
06iry B TesieMeauiuHi. [IpaBoBuil pexxum iHdo-
pMauii BCTAHOBJIIOE IOPULAYHI BJIACTUBOCTI iH-
¢dopmMauii. [HI nmpaBoBi 3aco6u 3a6e3mevyeHHs

Section “Law and Security”

indpopmariifiHoi 6e3neky BCTAaHOBJIIOIOTh MPaABO-
Bl YMOBH, Y IKMX peaJli3yeTbCA PAaBOBUN PEXKUM
iHdpopmarnii.

EJleKTpOHHUI [NOKYMEHTOOOIr y TejieMeJU4Hin
YCTaHOBI CTaHOBUTH iHPPACTPYKTYpHY 6a3y iH-
dopmaliiiHoro o6MiHy, 6e3 SIKOro HEeMOXKJIMBa
TeJieMeqU4YHa [isgabHicTb. Kawo4yoBi acnekTu
npaBoBOro 3abe3nedeHHs iHdopmaliliHoi 6e3-
NeKH eJIEKTPOHHOT0 JJOKYMEHTO000iry B TejieMe-
JAYHIM Tasy3i BKJ/IIOYAKOTb IPaBOBi OCHOBU
CTBOpPEHHS eJIEKTPOHHUX 3alMCiB PO 3/10pOB’d
Nalji€eHTIB, opraxizauii iHpopMalikHUX CHUCTEM
OXOpPOHM 3/10pOB’Al Ta iX B3a€EMOJii, BUMOTH /0
inenTUdikanii Ta aBTeHTUIKalil cy6'ekTiB [12,
c. 119].

Jlis1 3a6e3neyeHHs iHpopMalliiHOI 6e3neKHu Ba-
YKJIMBO rapaHTyBaTH 6e3IeKy MeJUYHOro obJia-
JIHaHHf, MPHUCTPOIB Ta MporpaMHoro 3abe3ne-
YeHHs], 110 BUKOPUCTOBYIOTbCA JJs INepejadi
iHdopmanii Mixk cy6’eKTaMu TesieMeJU4YHOI Jis-
JIBHOCTI Ta il 00pO6KHU.

Oco6/1MBO lie MUTaHHS HAOYBa€ aKTyaJbHOCTI y
3B’I3Ky 3 PO3BUTKOM «IHTEpHETY peueil» y Me-
JUIMHI (BKJIIOYAlOUM MPUCTPOI, 10 iMIIAHTY-
I0TbCSl B OpPraHi3M JIIAUHHY, 1110 $opMyOTh «IH-
TEPHET JII0Jiei»), apXiTeKTypa SIKOTO BUMarae
JI0AATKOBUX pilleHb y cdepi iHPopMauiiiHOI
6esneku. [lofioHUM miaxin XxapakTepHUM A
HauioHa/sibHOI eKOHOMIYHOI cTpaTerii Ha nepiof,
7o 2030 poky [13].

Y TeseMeauLIMHI BeJIMKe 3HAY€HHA MalOTb BU-
MOTH, AKi NpeJ 'saBJAITbCA [0 BUPDOOHUKIB Te-
JleMeJUYHUX MPUCTPOIB Ta PO3POOHUKIB MpO-
rpaMHoro 3abesnedeHHs. Ha npukiazi paHux
Cy0’€KTIB HaAMOIIbLI YiTKO MPOCTEXYETHCSA He-
00Xi/IHICTb Y BU3HAHHI /lyas1i3aMy paBOBiIHOCHMH
y codepi TeneMeJUMLMHU MpPO PpPO3MeKyBaHHS
NpaBoOBiIHOCUH y cdepi npodeciiiHOl MeaUYHOI
JUSIJIBHOCTI Ta MPaBOBi/JHOCUH, He MOB’I3aHUX 3
npodeciiHO MeUYHOIO JIisIJIbHICTIO.

TpaauuiiHO BUPOOHHUKHA MeJUYHUX MPHCTPOIB
ninajaiTh MiJ cdepy clelialbHOr0 peryJsio-
BaHHA y cdepi 6e3nekyd MeJUUHUX iHGopMarliii-
HUX TEXHOJIOTIM Ta cucteM (Jasji - MeAUYHHUX
npuctpoiB). ¥ €BponeiicbkoMy Corosi 6esmneka
MeJJMYHUX MPUCTPOIB Ta AOJATKIB MifNajaEe He
TIJIBKY MiJ, peryJirtoBaHHA yHiBepcasibHOI [lupek-
TUBHU MPO 3arajibHy 6e3neKy NpoAyKTiB, a U cie-
L[ia/IbHOT'0 3aKOHO/JABCTBA, BKJIOYaKyu Jlupek-
THUBY IIPpO MeJU4Hi BUpo6u [14].

B YkpaiHi nepenb6adyeHo npoueaypy peectparii
MeJJMYHUX NIPUCTPOIB, y TOMY YUCJIi IPOTPaMHO-

1014



Traektorid Nauki = Path of Science. 2022. Vol. 8. No 11

ISSN 2413-9009

ro 3abe3rneyeHHs, 1110 BKJIIOYAE eKCIIePTU3Y KO-
CTi, 6e3neku Ta ePeKTUBHOCTI. fKII0 mpuUcTpin
abo mporpaMHUM A0JATOK He Mifmnajae mif 3a-
KOHO/|aBYe BU3HAYE€HHA MeJUYHOI'0 IPUCTPOIO,
TO Ha HbOIO MOLIUPKETHCA 3arajbHe peryJo-
BaHHA Oe3MeKU NPOAYKTIB Ta 3aKOHOJABCTBO
PO 3aXUCT NpaB CHOKKMBAYiB. Y MpPaBOBIiH JiiTe-
paTypi KpaiH EBporneicbkoro Cow3y HaroJouy-
€TbCS Ha HeoOXigHOCTI AudepeHniauii Meauy-
HUX MNPUCTPOIB Ta MNPOrpaMHUX JOJATKIB, LI0
BUKOPUCTOBYIOTBCA B TeJIEMeIUUHIN MeJULI1HI,
Ha crenjiasi3oBaHi Ta 3araJlbHOro BUKOPUCTaHHA
(ramxeTH, AeBalcy Ta JOAATKU [JiS MiATPUMKH
3[J0POBOTO CIOCOOY >KUTTS, LI0 BUMIPIOIOTh
NyJIbC, TUCK, Pi3BUUHY aKTUBHICTb).

BianoBizgHo, AudepeHnianii NoOBUHHI migaaTuca
BUMOTH, SIKi Npea’siBJSAIOTBCA [0 BHUPOOHMKIB
IPUCTPOIB Ta PO3POOHUKIB MPOrpaMHUX J0JaT-
KiB y TesieMeJUUHiA MeauuuHi. OJHUM i3 KpH-
TepiiB Takoi AudepeHLiaLii Moxxe 6YTH 06yMOB-
JileHa BUPOOHMKOM MeTa BUKOPHUCTAHHS NpH-
CTPOIB Ta AO0AATKIB. fAKIO NPUCTpPIiK/m0JaTOK
NpU3HAYEHUM [1JI1 BUKOPUCTAHHS B TepaneBTH-
YHMX, [IarHOCTUYHMX, KJIIHIYHUX Ta IHIIMX Me-
JUYHUX npodeciiHUX LiAX, BiH mignagae mifg
peXUM MeJUYHUX IPUCTPOIB.

fAxuo BUpIO, HANpUKIAJ, JO3BOJISE 3/1MCHIOBA-
TU MOHITOPUHT iziosioriyHMX MapaMeTpiB, ase
He NpPHU3HAYeHUM )1 CreLiali3oBaHOr0 BUKO-
PUCTaHHA, MiJ CIelia/IbHUM peXXUM MeJUYHUX
IIPUCTPOIB BiH He nignazae. /g BBejJeHHA B L11-
BUIBHUM 006ir He MOTPiOGHO MPOXOAUTH BCTAHOB-
JIeHI JJ11 MeJUYHUX NPUCTPOIB [03Bi/JIbHI Npo-
neaypu. HedakicHi npucTpol Ta nporpaMu 3ara-
JIbHOTO BUKOPUCTaHHA MOXYTb 3allOJIATH LIKO-
Zly 3/J0pPOB’10 JIIOJMHH, CIIOTBOPIOOYX iHpopMa-
{10 PO apaMeTpH 3/0pPOB’A JIIOAWHU. Jloninb-
HO 3allpOBaJIMTH Creljia/JbHi BUMOTH IIOJO 3a-
6e3neyeHHs 6€3MeKU TaKUX MeJUYHUX BUPOOIB,
BKJIOYMBIUM 210 [11aHy 3axoAiB 3 peasizanil yro-
[ IIpo acouianjiro BignosigHy [AupeKkTyuBy €Bpo-
nericbkoro Coro3sy [15].

OpHuM i3 mMpaBOBUX 3ac00iB BCTAHOBJIEHHS Ta-
KUX BUMOT MOXe OYyTH NPUUHATTS TEXHIYHOTO
persiaMeHTy 6e3neKu NpUCTPOiB i Jj0/aTKiB 3a-
raJIbHOTO KOPUCTYBAHHSA [/ MOHITOpPUHTY i-
3i10JI0TTYHUX IapaMeTpiB.

YMOBOI0 BBeJIeHHS TaKUX MPUCTPOIB Ta Mporpa-
MHOTr0 3abe3MeyeHHs y UUBIJIbHUM 00ir Mae 6y-
TH 000B’SI30K BUPOOHMKA Ta MpoAaBId 3 iHdop-
MYBaHHSl CHOXKMBaya MpO LiJi BUKOPUCTAHHA
NPUCTPOI0/A0AaTKa, 0OMeXEeHHSI BUKOPUCTAH-
Hsl, MOXKJIMBI MOXMOKHK y BUMIpi ¢iziosoriynux
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napaMmeTpiB. [IpyHIMNIYN 3a6e3ne4eHHs Oe3neKu
Ta KOHQiZeHIIMHOCTI MOBUHHI BPaXOBYyBaTUCh
IpU po3poObI1li CTaHAAPTIB, TEXHIYHUX perjame-
HTIB, NiArOTOBIi TEXHIYHUX 3aBJaHb Ha pO3p06-
KY IIPUCTPOIB.

OCcHOBHY 4YacTUHY MeAW4HOI iH$opMallii, 1110 06-
pOOJIIETBCA Yy MpoLeci 3[iMCHEHHS TeJieMeuy-
HOI [iflJIBHOCTI, CTAaHOBJIATb IepPCOHAJIbHI JaHi
nauieHTiB. Ll kaTeropis iHpopmalii € HanGiIbII
YyTJIMBOI Ta BPA3/IMBOIO IepeJ 3arpo3aMi iH-
dopmaliiHii 6e3mnel.

[HpopMalis mpo cTaH 370poOB’S MAliEHTIB €
HakbisbI LiiHHOO iHopMalli€to, B 06po61ii kol
3allikaBJieHi 6araTo cy6’eKTiB.

IcHyro4i rapaHTil nmpaBa Ha HeJOTOPKAaHHICTb
NIPUBATHOTIO XUTTS, IPAaBOBUM PEXUM IlepCOHa-
JIbHUX JJaHUX Ta NPAaBOBUU DPEXUM JIKapCbKOI
TAa€EMHHULi MIEBHOIO MipOI0 BUCTYNAOTh 0OMEXY-
BayaMH /1 BIPOBa/KeHHSA iHPopMalliiHUX Te-
XHOJIOTIA y MeAULMHY, IKa NOTpebye OijbIl Bi-
JIbHOTO0 iH$opMaLiiHOro 06MiHY.

JIUCTaHLIMHUN MOHITOPUHT CTaHy 370pPOB’sl, 3a-
Oe3neyeHHs1 MOBCIOJHOIO JOCTYNy JO €eJIeKT-
POHHUX MeIMYHUX KapT MalliEHTIiB, IPOBeJEHHS
MeIMYHUX J0CJI/PKEHb 3 BUKOPUCTAHHAM eJleK-
TPOHHMX 3alKMCiB NMPO 3/I0pPOB’A NALiEHTIB MOT-
pebyloTh THYYKOro NiiXo4y /10 IpaBOBOIO pery-
JIIOBAHHSI BiAHOCUH y cdepi MeJUYHUX [JAHUX.
3MiHa TexHoJIoril CTaBUThb NUTAHHSA 100 IO-
HIyKY iHIIOro 6a/1aHCy MiXK MpaBOM Ha JA0CTYII 10
indpopmanii Ta HmpaBOM Ha HeAOTOPKAHHICTb
NPUBATHOTO XXUTTH y chepi 0XOPOHHU 3/10pPOB’A.
Haiibisibil roctpo mpobGseMa CHiBBiZHOIIEHHS
ny06JIiYHUX iHTepeciB y cdepi 0XOPOHU 3/10pOB’Sl
Ta HeJOTOPKAHHOCTI IPUBATHOTO KUTTH MOCTA-
Ja nifg yac naggemii COVID-19.

AKTUBHe BTOPrHEHHSl Y NPUBATHE XXUTTS Tpo-
MaJiiH 3 MeTOH 3abe3leyeHHS OXOPOHU Ipo-
Ma/ICbKOTO 3/]0pOB’sl MOPYIIMJIO NMUTAHHS PO
MO>KJIMBE YCYHEHHs1 6aJlaHCy NPUBATHUX Ta IMy-
6Js1iyHMX iHTepeciB y cdepi nmepcoHasbHUX Ja-
HUX.

YuHHe 3aKOHOZABCTBO IIPO MEpPCOHaJIbHI JaHi
BUSIBUJIOCSI HEAOCTAaTHLO IIi[rOTOBJEHHUM [0
Ha/I3BUYaMHMX 00CTaBUH, MOAIOHUX /10 NaHAEeMil
COVID-19, BHac/lig0OK 4Oro 3axoAd, 10 BXKHUBa-
I0TbCA YpAJAMU B TEPMIHOBOMY NOPSAJKY, BUXO-
JWJIA 32 paMK{ BCTAaHOBJIEHOTO IMPaBOBOroO pe-
KUMY, HEPIIKO HOCUJIM HEKOHTPOJIbOBAaHUM Xa-
paKTep 1 BUKJIMKAJIU 3aHENOKOEHHS POMaJsaH
3a 30epeXeHHs1 KOPJOHiB MPUBATHOTO KUTTS He
TIZIBKY MiJ 4ac naHjeMii, a ¥ nicig Hei. Bpasau-
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BOIO BUSIBWJIACA Ta CUCTeMA Oe3NeKH JaHUX, 1110
36upasiacs, Maja Miclle BUTOKY iHpopmaliis 1mo-
Jo nauienTis 3 COVID-19.

3MiHU IPaBOBOI0 PEXXUMY epCOHATbHUX JaHUX
PO CTaH 3/I0pOB’sl MOBUHHI 3/iHCHIOBATUCS B
paMKax KOHCTUTYI[IMHUX 3acaj;: O0y/Jb-sKi oOMe-
»KeHHS NpaB i cB000/, NOBUHHI OOI'PYHTOBYBATHU-
cs1 HEOOXIiIHICTIO 3aXUCTY I[iIHHOCTEMH, L0 0XOPO-
HSAIOTBCA KOHCTUTYLi€E, OYTH ClpaBe/JINBUMH,
aJleKBaTHHUMH, NIPONOPLIIMHUMHY | He NOpyLIyBa-
TH MpaBa i CBO60/H, 1110 0OMEXYIOThCS.
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AHoTauif. Y cTaTTi po3rnagatoTbCa PisHi Migxoan Wwoao GepoMOHHOI KOMYHiKawil
KoMax K ofHiel 3 hopm coLlianbHOI NOBEAiHKKM, a caMe 30010TYHUIA, Pi3ioNnorivHuii,
reHeTUYHWIA Ta 300MCUXONOTiYHMIA. BKasaHo, WO Ans Komax colianbHa noBefiHKa
PO3NOBCIOAXYETLCA Ha MPOLIEC CNaptOBaHHA, AKWiA B faHil po6oTi NpoaHani3oBaHo
3 TOYKM 30pY Pi3HUX HAyKOBWX MNiAXOAiB. PO3rnfHyTO npouec Mowyky cTaTeBoro
napTHepa ¢i3ionoriyHo AK GepoMOHHY KOMYHiKaLito, reHeTUYHO — 0CO6AMBOCTI
CTaTeBMX XPOMOCOM, 300JIOMYHO — 3 OAHOr0 60Ky 6esnocepefHbO MNpoLEC
3a/MUsAHHA, @ 3 iHWoro BniMB (GakTopiB cepefoBuLLa. Ha KOHKPETHUX Npuknagax
PO3rNIAAHYTO 3aNeXHICTb MpoLecy CnaptoBaHHA Bif (i3i0ONOriYHMX BHYTPILIHIX
CTUMYNIB Ta (hakTOPiB HABKOMILHLOMO CEPEAOBULLA TaKUX SIK OCBITNEHHS (MicsiuHe
ab0 COHSIYHE), HECTaHAAPTHUI (OTONEPIOA, HasABHICTb CY6CTPATY NEBHOTO KOMbOPY,
TemnepaTypa, WBWAKICTb BITPy, HAfBHICTb XapuyoBWX 06'€KTiB, NPOCTOpPOBE
PO3MILLEHHA CTaTeBUX NapTHEPIB Haf NOBEPXHED 3eMJli, 0COBNNBOCTEI NpeLMETIB,
Ha SIKWX 3HAaXOAATbCS KOMaxu, 30pOBOro 06pasy, NoB'A3aHOr0 3 GepoMoHamu, Bij
XapuyBaHHsi, CTaTeBOI 3piNOCTi OCOOMH, @ TaKOX KOMMIEKCHOI Aii hakTopis.
3anexHictb npouecy cnaptoBaHHA AIK Bif, (i3i0NOriYHNX BHYTPILHIX CTUMYNIB,
FEHETUYHUX O0COo6NMMBOCTEN Tak i Bifg (aKTOpiB HABKOMMLIHBOIO CepeAoBMLLa
MOSAICHIOE HEeBMNALKOBICTb LbOro npouecy i ioro couianbHy nnowmHy. Came
3aCTOCYBaHHS PiSHOMaHITHUX €TONOTYHUX NiIAXO0AIB [03BONSAE 3AiCHIOBATM aHani3
HalyacTille CcynmyTHbOI iHQOpMaLi, OTpMMaHOI B XOAi  XiMiKO-6ioNOriYHmMX
JOCNiMKeHb, TOAI fK 3'ACYBaHHS LiNICHOCTI NPOLECY couianbHOI NOBeAiHKM
MOX/IMBE 3aBAAKN €TONOMYHOMY NiAXOAY, AKUA [O3BOSISIE CUHTE3YBATU OTPUMaHI
JlaHi B €JlMHe Line.

KnioyoBi cnoBa: couianbHa noBefiHka KOMax; MOLWYK CTaTeBOr0 MapTHepa;
cnaproBaHHs; GepoMOHHa KOMYHiKaLifi; ETONOMYHNIA Niaxiga.

Abstract. The article considers different approaches to insect pheromone
communication as a form of social behaviour: zoological, physiological, genetic and
zoopsychological. It is indicated that social behaviour extends to the mating process
for insects, which is analysed in this paper from the point of view of various scientific
approaches. Finding a sexual partner is considered physiologically as pheromone
communication, genetically - features of sex chromosomes, zoologically - on the
one hand directly, it's the process of courtship, and on the other one, it's the influence
of environmental factors. The dependence of the mating process on internal
physiological stimuli and environmental factors such as lighting (lunar or solar), non-
standard photoperiod, the presence of a substrate of a specific colour, temperature,
wind speed, the presence of food objects, the spatial placement of sexual partners
above the surface of the earth is considered on particular examples. The features of
things on which insects are found, the visual image associated with pheromones,
from nutrition, sexual maturity of individuals, and the complex action of factors. The
dependence of the mating process on internal physiological stimuli, genetic
characteristics, and environmental factors explains the non-randomness of this
process and social dimension. The application of various ethological approaches
allows for analysing often accompanying information obtained during chemical and
biological research. At the same time, clarifying the integrity of the process of social
behaviour is possible thanks to the ethological approach, which allows synthesising
the obtained data into a single whole.

Keywords: social behavior of insects; search for a sexual partner; mating; pheromone
communication; ethological approach.

Section “Biology and Environmental Sciences” 2001


http://www.hgpa.kharkov.com/
http://dx.doi.org/10.22178/pos.87-3
mailto:oksanapalchik@ukr.net
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Traektorid Nauki = Path of Science. 2022. Vol. 8. No 11

ISSN 2413-9009

BCTYN

Ha cy4yacHoMy eTamni BUBYEHHS COLia/IbHOI I10-
BeJiHKM TBapWH BUAIJIAIOTH PIi3HI MigXoAu, AKi
00yMOBJIIOIOTh MDKAUCLUIUIIHADHUN XapakTep
JIaHOI'0 HAYKOBOT'O HAaNPAMKY. 3 TOYKHU 30pYy 30-
OJIOTIYHOT'O MiAXO0AY MHOBeLiHKa PO3rJIALAEThCA
AK MeXaHi3M BWXXMBAHHA >XUBOIO OpraHismy B
Ccepe/loBUIl, sIKe TMOCTIMHO 3MiHIOETbCA. ['eHe-
TUYHUM MiAXi[ Ja€ MOMXJIMBICTb BU3HAYaTU I10-
BeJIiHKYy SIK cneludiyHUN MeXaHi3M, 06yMoBJie-
HUH B3AaEMOJIEI TeHiB, ¢isiosioriyHuNd — po3r-
aapae ¢isiosoro-6ioxiMiuyHi MexaHi3MU NOBEJi-
HKH SIK MIOKa3HUK Pi3i0/I0TIYHUX MPOIECiB, a Mo-
Be/lIHKa 3 TOYKH 30pYy 300ICUXOJIOTIYHOIO MiJ-
XOJly Lie MOKa3HUK Ipolecy HaBuyaHHA [1]. Paj
BiJIOMHX eTO0JIOTiB BHIISIOTL €AUHUNA €TOJIOTi-
YHUH OigxiJl, AKUHA BUHUKAE BHAC/iJOK B3aEMO-
Jii pi3HUX MiAXO0AIB, 1110 /103BOJISIE 36eperTH eTo-
JIOTil CBOKO BHYTPILIHIO LIJIICHICTb, OYTH BiKpU-
TOIO JIJIA B3aEMOZIii 3 iHINMMM JUCLUILIIHAMM M
MiAX04aMU Ta BifjirpaBaTu IHTErpyBaJibHY POJib
y BCiX JOCJIi/PKEHHAX, NPUCBAYeHUX Giosorii mo-
BeJliHKU [2].

Ase He3a/IeKHO BiJi HANIpSAMY HAyYKOBOTO MizXo-
Jly mpo6JsieMa Collia/ibHOI CKJIaIoBOi NMOBEAIHKH
3a/IMUIAETHCA HE3MIHHOM, 1ie NpobJsieMa «6ioJio-
riuHoro ceHcy». Hikonac TiHGepreH Bu3Hauae
OiosioriyHUN ceHC sIK npobJieMy 36epeKeHHs
0COOMHHY, TPYNIK OCOOMH Ta BUAY B Liyiomy. Ha
HOro JAYyMKy Il CYTHICTb 30epexXeHHsl rpynu
OKpeMMMH iHAuBigamu [3].

Posryigiaroun 0co6JIMBOCTI coliaibHOI ITOBE/iH-
KU TBApHH Pi3HUX KJIACiB, CTOCOBHO KOMax TiH-
OepreH BiMivae, 1110 AJIs Li€l IPyNU KUBUX Op-
raHi3MmiB coljjiajJibHa INOBEJIHKA PO3MOBCIOXKY-
€TbCA HA Mpolec cnaproBaHHA. Ha Hamy aymky
JOLIJIBHO NPOaHasi3yBaTU NpOoLeC CaprBaHHA
KOMax 3 TOYKH 30py Pi3HUX HAYKOBHUX MiJAXO/IB,
1110 J03BOJIUTh 3iMCHUTH aHaJli3 i CHHTE3 Hay-
KoBoi iHdpopMariii.

MATEPIAJIN TA METOAN

[IpoBeseHo aHasi3 Ta y3araJlbHEHH BITYU3HA-
HUX Ta 3apyOiKHUX JiTepaTypHUX MyOJiKaLii
CTOCOBHO (pepOMOHHOI KOMYyHiKallii KoMax sK
oJHi€l 3 GopM colliasibHOI TOBEJiHKH KOMaX.
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PE3YJIbTATU OCNIAXKEHHA

[Iponec criaproBaHHA MOJIATAE Y MOLIYKY CTaTe-
BOr'0 MapTHepa, IKUU NpPOABJISETbCA y KOMaX y
6e3aZipecHill MPU3MBHINM MOBE/iHIIi, KA BUKJIU-
Ka€TbCS BHYTPIlIHIMU cTUMyaaMu. Pisiosoriy-
HO 1le $epOMOHHA KOMYHIKallif, reHeTUYHO -
0COOJIMBOCTi CTaTEBHUX XPOMOCOM, 3 TOYKH 30py
300JI0TIYHOrO0 MiZX0AY 1ie 3 OJHOro 60Ky 6e3Io-
cepeZHbO MpoLec 3aJULIAHHS, a 3 IHIIOr0 BIJIMB
¢dakTopiB cepeOBULIA.

JloBeneHo, 110 pepoMOHHA CUCTEMA 3B’AA3KY Xa-
pakTepHa A1 6iNbIIOCTI KOMax i 3acHOBaHa Ha
Y3ro/P>KyBaHOMY BUKOHAHHI CaMIfIMU Ta CaMKa-
MU [ill, IKi BeAyTh [0 ClIaplOBaHHs, 110 3AiHC-
HIOETbCA 3a [JOIIOMOrolw XiMiYHMX 3aco0biB
3B’I3KY - cTaTeBUX GpepoMoHiB [4]. PepoMoOHH —
e 6ioJIoriYHO aKTUBHI PEYOBHHH, 10 BHJLJIS-
I0Tb TBAPVMHY Y HaBKOJIUIIHE CEpeslOBHUILE i BU-
KJIMKAlTh creludiyHi 6iosioriyHi peakuii — ak-
TUBHUHM BIUIMB Ha (isiosioriyHMM cTaH iHIIMX
ocobuH [5]. Came 1151 0co6/IMBICTD Ail pepoMOHiB
€ JIEBUM CTHMMYJIOM Y CUCTEMI COLia/IbHOI [10Be-
JiHKHJ KOMax.

YcniwHicTh npouecy cnaproBaHHSA, BiIOBIAHO, i
$epoOMOHHOTO 3B’SI3Ky 3aJIeXXUTh BiJi 6araTbox
dbaKTOpiB HAaBKOJIMIIHBOI'O CepeJOBHIIA: OCBIT-
JIEHH$], TeMIIePATypH, BiTPY, XapuOBUX 00 €KTIB,
po3TallyBaHHA CTaTe€BUX NIAPTHEPIB Ha/J, NOBeEp-
XHeW 3eMJIi, NpeJMeTiB, Ha AKUX 3HAXOAATbCA
KOMaxH, a TaKOX BiJ XapyyBaHHf, CTaTeBOI 3pi-
JIOCTi 0COGHH Ta iH. [6; 7].

IcHytOTB JiTepaTypHi AaHi, 10 CBITJIO abo TeM-
psiBa MOXKyTb 4aCTKOBO ab0 MOBHICTIO NMpPUTHI-
yyBaTU pepoOMOHHUH 3B’130K. Tak, y KanycTsaHoI
COBKHM IIpU NOBHOMY MicCALli FaJIbMy€ETbCA K BU-
ZlileHHs $epoMOHa caMKaMH, TakK i peakuis caM-
uiB Ha Hboro [8]. HaBmaku, camui Rhyacionia
buoliana BiznoBifgawTh Ha GepOMOH Kpalle Npu
JIOCTaTHbO CUJIBHOMY OCBiT/ieHHi [9]. IIpu BuU-
BUEHHI BIIMBY QaKTOpa OCBITJIEHHSI Ha NPOAY-
KI[ito cTaTeBoro ¢pepomMoHa i 3aKJIUYHY MOBEJiH-
Ky caMok Helicoverpa armigera 6ys0 10BeJi€HO,
0 HeCcTaHJAPTHUM oTonepios, YepBOHUH,
OpaHKeBUH, YKOBTHUH, 3eJIeHUH, roiyoul, diose-
TOBHUU 1 OIJIMI KOJIbOPU 3HWKYBAJIM MK 1 pUTM
3aKJIMYHOI TNOBEJiHKH, 3MEHLIyBaJlu TUTpP ¢e-
pOMOHA ¥ aKTHBHICTb MiATJIOTKOBOrO TaHTJIis
Mo3ky [10]. Jna ™MegoHOCHUX Ok Apis
mellifera L. epoMoHHI macTKH 6iJIOTO KOJIbOPY
BUSIBUJIMCH Oi/IbLII NPHUBAOJMBUMU B MOPiBHAHHI
3 GJIAKUTHUMH, YEPBOHUMH Ta 3€JIeHHMH, TOJI
K AJ151 JpxMeni Bombus spp. HafaBaiv nepesary

2002
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6JakuTHUM mnactkaMm [11]. ¥V pocnigkeHHAX 3
depomonHrMMH nacTkamu Hartstack, siki He Ma-
I0Th KOJIbOPOBUX O3HAK, He BiIMiYas0Ch Pi3HUL
NPUBAGIMBOCTI 1151 6K Y TOPiBHAHHI 3 6i/1K-
MU NacTKaMM, TOMY JAOCJHiJHUKaM{ 3po0JIeHO
INPUNYLIEHHA MpO ICHYBaHHA IHIIMX MNPUYHH
OKpiM Bi3yasibHUX [12].

BifHOCHO BIJIMBY TeMIlepaTypH 0yJI0 BiMiueHO
3MeHLIEeHHA YJIOBY JIMCTOBIMOK Ta 06araTbox iH-
IIMX KOMax 40JIOBiYOi cTaTi B nacTKu 3 ¢pepoMo-
HaMU IIpU 3HWXKEHHI TeMIlepaTypHy MOBITPA HU-
K4e BiJj BU3HAUEHOI /IJIs1 KOKHOT'0 BUAY MeXi [6;
13]. lna kanycTsHoi coBKU [14], xKyKiB KOpoiziB
[15], kykypyA3saHOro cTe6/10BOro MeTesnka [16]
XapaKTEepHO, 1110 caMLii IpU TeMIepaTypi HUxK4e
+14°C He pearyoTb Ha GepOMOH CaMOK.

151 KOXKHOI KOMaxXH iCHY€ IBUIKICTh BITPY, OIl-
TUMaJibHa i1 pepoMoHHOro 3B’s13Ky [17]. Tak,
HaNpUKJIaJ, caMui Xpylia 34aTHI OpiEHTyBaTHUCA
MPOTH BITPY NPU 3HAXOJPKEHHI CaMOK, fKi BUJi-
JISAI0Th PEepoMOH, JMIle NMPU HWOro WIBUAKOCTI
noHaz, 1,3 M/c, npy MeHIUil WBUAKOCTI Hamps-
MOK iXHbOTO MOJIbOTY BUNIAIKOBUM [18].

[likaBuil BIIUB HA pepOMOHHUI 3B’A30K Miclie-
3HAXO/KEeHHsI CTaTeBUX NapTHepiB. BuioB cam-
I[iB KaMyCcTsAHOI COBKM MaKCHMaJbHUW NpPU BU-
coTi mactok 2 M BiJ 3emsi [19], cmoniBok (pia
Pissodes) - 1,5 M, kopoiga - 1,3-1,5 M Bijg 3emui
ab0 Ha MOXWJIMX KiJIKaX Ha BiJCTaHi He MeHIle
20 M Bij KMBUX XBOWHUX JiepeB [15]. BinbiicTb
camuiB Grapholitha funebrana Tr. (Lepidoptera:
Tortricidae) npujiTaad B MAaCTKU, BCTAaHOBJIEHI
Ha BuUcOTi 2-2,5 M Big 3emui [13]. BigoMmi Bunaj-
KM KpalHbOi 0OYMOBJIEHOCTI (epoMOHHOI0
3B’13Ky BUCOTO0. Tak, pepoOMOH MaTKU MeJJ0OHO-
CHOI 6/KOJIU € CTaTEBUM aTPAKTAHTOM JJifl TPY-
THiB TiIIbKM Ha BHCOTI MPUOJM3HO Bifg 5 70
15 M [20].

PoJsib nipeMeTiB, Ha AKUX 3HAXOAATBHCH KOMaxH,
TaKOX BaXXJIMBa. B macTky Ha cTOBOypax JiepeB
NOTPAIISLJIO 3HAYHO OiJibllie caMIliB HEMApPHOI'0
IIOBKONP#A/Ia, HiXK y po3TallioBaHi Ha risikax [15].
[IpunyckarTs, 1110 IPU NOLIYKY CAMOK CaMli BU-
KOPUCTOBYIOTb, KpiM HIOXY, 3ip, OpPiEHTYHOYHUCh
Ha CTOBOYpHM [lepeB, Jle 3a3BU4Yall 3HAXOAATbCSA
caMki [21]. [leBHUM 30p0oBUM 06pas, MOB’sI3aHUM
i3 mxepesioM pepoMoHa, 3aKpinieHUH y JesIKUX
KOpOIAiB, AKi IepeBaXXHO HaMaJalTh Ha Jiexayi
Jlepesa [22].
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Y Jesikux KoMax BiiMiYeHO 0COOJIMBICTh HaJaH-
Hf MepeBaru cyocTpaTy NMEeBHOTO KOJIbOpy [23;
24]. Ilpy BUBYeHHI OBeJ[IHKOBUX peakliil imaro
Helicoverpa armigera 3a 101OMOrow 0J1b$aKTo-
METPUYHOIO0 MeTOJy IOKa3aHo, L0 3amax
B’siyioro Jsiicts Pterocarya stenoptera npuBabJIto€
TIIbBKM He3alMaHUX CaMoK. 3amax JIUCTS B pHU-
CyTHOCTI He3allMaHUX CaMOK OyB OisblI aTpak-
THUBHUM JIJ151 CaMIIiB, Hi>K 3aMax Jiklle caMok [25].

Kepyrouyucb HIOXOM, caMLi TYyTOBOr'O ILIOBKONPS-
Jla MOXKYTh Ha 3HA4HIM BiJICTaHi BU3HA4YaTH Mic-
Lle3HaxX0/PKeHHA CaMKW. B cBow 4epry pyxiu-
BiCTb CaMLiB Lie 3BYKOBUHM CTUMYJl $epOMOHHOI
akTUBHOCTi camok. Camiii po3odiny nepen Ko-
NyJISALIEI0 BUJAOTh 3BYKH, BiOpyOYM KpHJaMHu.
JlocigpKeHHAMUA HU3KWA aBTOPIiB [0OBEZEHO, 110
CaMKH, CIIaplOIYUCh i3 caMUAMM, 1110 BUAAIOTh
KOPOTKI CUTHa/IM, MalThb Kpalje IOTOMCTBO.
LuMU K [OCHPKEeHHAMU [OBeJEeHO, 110 mapa-
MeTpPH CUTHaJy, BaXKJIUBI [IJIs1 BUOOPY CTaTEBOI0
[apTHepa, MeHlle MiJJIAraloTb FreHeTUYHUM Ba-
pianiaM, HDK iHIII XapaKTEpUCTUKU 3BYKOBUX
CUTHaJiB [26].

[likaBUM BUSIBJASETHCA peHOMEH Bi/jJJaHHS caM-
KaMU IepeBary caMIiAM He4dHcJIeHHO] pacu. Llen
¢dbeHOMeH onvcaHU# y BCiX BUBUEHUX BUJIIB PO-
30diny, AeAKUX BUAIB KYKIB Ta MapasUTUYHUX
[IepeTUHYACTOKPU/INX. [lI1 BUBYEHHHA ILbOrO
dbeHOMeHy B MeTeJIMKiB-CAMOK II0BKOBUYHOI'O
LIIOBKOIPAZA IOPIBHIOBAJIA PeNnpoAyKTUBHUU
yCHiX caMLiB ABOX pi3HUX pac. bysio mokasaHo,
AKILO CaMIii IBOX pac MPUCYTHI B PiBHIN KiJIbKO-
CTi, TO iXHiIi peNpOAYKTUBHUN yCHiX NPUOJIU3HO
OZJHAaKOBUH, SIKLIO CIiBBiZJHOLIEHHS CaMI[iB pi3-
HUX pac pi3He, TO IepeBary IpU CHaplOBaHHI
OTPUMYIOTb CaMIli HeuucaeHHoI pacu [20].

BUCHOBKU

OTKe, poliec cnapioOBaHHS 3aJ1€XKUTh K Bij ¢i-
3i0JIOTIYHUX BHYTPILIHIX CTUMYJIB, FTeHETUYHUX
0Cco6JIMBOCTEN TakK i BiJi ¢pakTOpiB HaBKOJIMIL-
HbOTO cepenoBula. CamMe 3aCTOCYBaHHSA Pi3HO-
MaHITHHUX eTOJIOTIYHUX MiX0/iB J03BOJISIE 3/1il-
CHIOBATH aHaJsi3 iHdopmalii, oTpuMaHoOi B X0Ai
XiMiKO-6i0JIOTIYHMX  JOCJHiIKeHb, TOAI K
3’sicyBaHHS IIJIICHOCTI MpoIecy coliaJbHOI Mo-
BeJliIHKA MOXXJIUBe 3aBJAAKU €TOJIOTIYHOMY IIiJi-
X0y, IKUA [03BOJIIE CUHTE3yBaTH OTPUMaHi
JaHI B €AUHE IIlJIe.
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Abstract. Isolation and identification of bacterial species associated with decayed,
commonly eaten food are paramount to reducing the risk of infection among the
populace of the institution. Fifty samples were aseptically collected from the food
vendors and subjected to culturing and sub-culturing on nutrient agar. The colonies
were then observed for morphological characteristics, followed by biochemical
tests and gram staining to ascertain their tentative identity. The results indicated
that Staphylococcus aureus (37.2%) has the highest occurrence, followed by
Bacillus spp (18.6%), while Clostridium botulinum has a minor event (2.3%). The
presence of these organisms could be attributed to the dirty and unkempt
behaviour of the food handlers, which in turn will impose serious health hazards to
the immediate community and consumers at large. To reduce the risk associated
with these organisms, all personal hygiene measures and the materials involved in
the cooking procedures should be sterilised and free from any form of organisms
before the cooking process.

Keywords: isolation, identification, bacteria, biochemical, aseptically.

INTRODUCTION

Food is usually composed of carbohydrates, fats,
proteins and water that animals or humans can
eat for nutrition or pleasure [1]. Food composi-
tion is essential for human survival, but along
with gaining good nutrition and satisfaction from
eating food, humans occasionally consume unde-
sirable biological agents and toxins [2]. Inade-
quate cleaning of storage and preparation and
preparation areas and unclean Kitchen utensils
contaminates raw and cooked foods [3]. Contam-
ination can occur even during cooking due to var-
ious sources of contamination, and bacteria mul-
tiply rapidly if food is kept at room temperature
for more than 2 hours. Most bacteria grow unde-
tected because they do not produce an "off"
odour or change the colour or texture of the food.
Freezing food retards or halts bacteria growth
but does not eradicate the bacteria. The microbes
can become reactivated when the food is
thawed [4].
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The current concern in public health is food safe-
ty. Consumers are aware of the potential for
large-scale food-borne outbreaks because of
mishandling or improper food processing and
demand a safer supply [5, 6]. The sources of mi-
crobial contaminations in the food supply include
the environment, food handler, food sources and
food itself [7], with kitchen surfaces and taps be-
ing the primary sources of cross contamina-
tions [4].

In developing countries such as Nigeria, there are
severe concerns about the sanitation of ready-to-
eat foods, mainly as portable water is seldom
available at preparation sites and fast food
stands. Also, most food handlers need basic
knowledge of proper personal and environmen-
tal hygiene [8].

The research aimed to isolate and identify bacte-
rial pathogens associated with decayed food be-
ing solo and eaten at a restaurant within Abuba-
kar Tatari Ali Polytechnic Bauchi, Bauchi State.

2006


https://atapoly-bauchi.edu.ng/
https://www.atbu.edu.ng/#/
http://dx.doi.org/10.22178/pos.87-8
mailto:aminuinuwaabubakar@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Traektorid Nauki = Path of Science. 2022. Vol. 8. No 11

ISSN 2413-9009

MATERIALS AND METHOD

The study area was Abubakar Tatari Ali Poly-
technic Bauchi, Bauchi State Nigeria.

A total of fifty samples of the food were collected
from the restaurants within the campus. The
samples were collected using a sterile cotton
wool Swab and then taken to the laboratory for
immediate analysis as described by [9].

All materials used were adequately and appro-
priately sterilised before and after use. Glass
wares, such as test tubes, conical flasks, pipettes,
etc., were thoroughly washed with detergents,
adequately rinsed with water and drained. They
were wrapped in aluminium foil and sterilised in
a hot air oven at 170 °C for 1 hour. Prepared me-
dia and distilled water were autoclaved at 121°C
for 15 minutes. Metal equipment, like the inocu-
lating loop, was heated to redness in an open
flame before and after use. Before analysis was
made, the laboratory bench was always cleaned
using 70% ethanol for disinfection. Every isola-
tion and injection was done near the flame to re-
duce contamination of the agar plate tubes.

The nutrient agar was prepared according to the
manufacturer's instructions and Sterilised by au-
toclaving at 121 °C for 15 minutes. The Swab was
then Streaked onto the media and incubated at
37 °C for 24 hours for bacterial growth. Each col-
ony was isolated in a pure form by subculturing
in a fresh nutrient agar plate for further studies
and identification. Distinctive morphological
properties of each pure culture, such as colony
form, the elevation of the colony and Colony
margin, were observed [10].

The discreet colonies from these subcultured
plates were identified by bacteriological analysis
using the particular media method described by
[11, 12]. Identification and confirmation of Mi-

croorganisms Colonial morphology, also termed
macroscopic examination for identifying bacteri-
al isolates based on their colony morphology or
cultural characteristics (colour, shapes, elevation,
margin and pigment formation on the colonies),
was done using an experimental microbiology
manual. The microscopic investigation included
were determination of the bacterial cell wall's
gram reaction status (either Gram-positive or
negative) after gram staining, aside from examin-
ing the cell morphology under the microscope
(microscopic morphology). Before the bacterial
cell observation under the microscope, gram
staining was performed according to the stand-
ard gram staining protocol described by [13]. Af-
terwards, bacterial gram reaction and cell mor-
phology were observed under the microscope
with x100 objective lens. On the other hand, the
cellular morphology of fungi morphological char-
acterised based on simple staining and staining
[10, 12]. Further confirmation of bacteria isolates
was achieved by biochemical tests, including Cat-
alase, Coagulase, Indole, Citrate Utilization, Motil-
ity and Urease tests to confirm the identified bac-
teria isolated from the various food samples. Pro-
tocols for biochemical analysis were carried out
as described by [10, 12].

The present research aimed to isolate and identi-
fy bacteria associated with spoiled consumed
food sold at the restaurant within Abubakar Ta-
tari Ali Polytechnic Bauchi in Bauchi Metropolis.

RESULTS AND DISCUSSION

A total of 43 Bacterial isolates were recovered.
The bacterial isolates were identified and charac-
terised based on their colonial morphology and
gram-staining characteristics, as shown in (Ta-
bles 1-3).

Table 1 - Morphological Characterisation of the Bacterial Isolates

Isolate Colonial Appearance Morphological Appearance |Gram Suspected Organisms
code Staining
AM 1 Dark green and solute colour | Flagella Present -ve rods Salmonella spp.
AM 2 Red and purple colouration straight rod-shaped -ve rods E. coli
AM 3 Irregular flat growth Rod-shaped motile cells|+verod Bacillus spp.
present
AM 4 Grey-green with Sunken black | Rod-shaped Bacilli Bacteria |+ve rod Listeria monocytes
cent
re
AM 5 Gram-positive  spore-forming | Irregular edges swarming|+ve rod Clostridium botulinum
rod growth
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Isolate Colonial Appearance Morphological Appearance |Gram Suspected Organisms

code Staining

AM 6 Produce opaque cream|Round resembles that of|+verod Staphylococcus aureus
Hemolysis cocci

AM 7 Wide zone of beta-hemolysis | Cocci circle +ve rod Pseudomonas

fluorescens
AM 8 Anaerobic rod shape Swarming motility present | -ve rod Proteus mirabilis

Table 2 - Biochemical characterisation of the recovered bacterial isolates

Sample code IN| MR | VP |CI | CA| OX | CO | MF | LF Suspected Organisms
AM 1 - + + - + - + + - | Salmonella spp.
AM 2 - - - - + + - - - |E coli
AM 3 - + - + | + - - - - | Bacillus spp.
AM 4 + + - - + - - + - | Listeria monocytes
AM 5 + + - - + - - + - | Clostridium botulinum
AM 6 - - - L+ o+ + - - - |Staphylococcus aureus
AM7 - - - -+ - - - - | Pseudomonas fluorescens
AM 8 + + - - + - - - - | Proteus mirabilis

Notes: IN - Indole, MR - Methyl Red, VP - Vogues proskauer, Cl - Citrate, CA - Catalase, 0X - Oxidase, CO -
Coagulase, LF - Lactose Fermentation, MF — Mannitol fermentation.

Table 3 - Number and percentage occurrence of bacterial isolates in spoiled food samples collected

Tentative Organisms Number of occurrences, n=43 % Occurrence
Salmonella spp. 05 11.6
E. coli 04 9.3
Bacillus spp. 08 18.6
Listeria monocytogens 03 6.9
Clostridium botulinum 01 2.3
Staphylococcus aureus 16 37.2
Pseudomonas fluorescens 03 6.9
Proteus mirabilis 03 6.9

Out of the isolates recovered, 31 were gram-
positive bacteria, while 12 were gram-negative.
The forty-three bacterial isolates were character-
ised based on the biochemical test rather than
the morphological and colonial features alone.

The results obtained from the research show that
the bacteria found in the spoiled food include
Salmonella (11.6 %), Escherichia coli (9.3%), Ba-
cillus spp (18.6 %), Listeria monocytogenes
(6.9%), Clostridium botulinum (2.3%), Staphylo-
coccus aureus (37.2%), Pseudomonas fluorescens
(6.9 %) and Proteus mirabilis (6.9 %) respective-
ly.

The result also indicates that Staphylococcus au-
reus (37.2 %) has the highest occurring organ-
isms, while Clostridium botulinum (2.3 %) has a
minor occurrence. The result agrees with the
works of [14], who works on determining and
identifying microorganisms responsible for the
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spoilage of vegetables. The development also
concurs with the work conducted by [15], who
investigated the microorganisms associated with
food spoilage in Uyo Metropolis, Akwa-Ibom, Ni-
geria, having Escherichia coli (28.6%) or the most
predominant bacterial isolates.

Staphylococcus aureus in food is a primary bacte-
rial food-borne disease. Its presence in food
samples could result from the food handlers'
dirty and unkempt behaviour. Symptoms could
include vomiting of the bacterial toxin [16].

CONCLUSIONS

Food is essential to the survival of humans. The
nutrients obtained from these help in the normal
functioning of healthy growth and development
of individuals. At the same time, the presence of
the bacteria isolated from the research can im-
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Abstract. The Mandalika Special Economic Zone is included in five super Priority
Travel Destinations throughout Indonesia. Mandalika has two main potential tourist
attractions: the beauty of white sand and green hills along the coastline that
stretches for 7.2 km. The target for Mandalika for Total Hotels & Resorts is 10,000
units, and villas, condominiums, and townhouses are 3800 units which will
potentially become a source of waste. The total landfill in Mandalika is
215.7 tonnes/per year. Waste management, including waste reduction and handling
in Mandalika, must be of particular concern to area managers, tourism managers,
communities, tourists and local governments. Efforts that the Regional Government
has made are increasing the number of landfills, garbage collection vehicles and
cleaners. In addition, what is no less important is the need to educate the public
about cleanliness and training in organic and inorganic waste management.
Community involvement around Mandalika will positively impact the local
community's economy because the results of waste processing by recycling and
composting can be re-sold.

Keywords: Organic Waste; Hotels; Ecotourism.

INTRODUCTION

The word trash is synonymous with things that
are not good, such as smell, dirt, pollution, and so
on. This is partially correct because waste can
hurt living things and their environment. The
definition of waste/waste is the residue of the
production process whose existence is unwanted
in the environment where humans live [1].

Currently, the government's efforts to promote
Lombok tourism still have concerns about envi-
ronmental problems, especially waste manage-
ment. A discussion on Waste Business and Man-
agement System in Kuta Mandalika revealed that
Indonesia Tourism Development Corporation
still needed a specific strategy for managing
waste and tourism waste at the Mandalika SEZ
[2,3,4].

Administratively, the Mandalika Special Econom-
ic Zone is located in Pujut District, Central Lom-
bok Regency, West Nusa Tenggara Province, In-
donesia. It is based on the 16 villages in the Pujut
District. Six villages are part of the Mandalika
SEZ, divided into two areas: the core area and the
buffer zone [5, 6, 7].

Section “Biology and Environmental Sciences”

%
S
/ “,\\_//‘\
/ S ™
e wmNA
=L A
A

Figure 1 - Map of Pujut District

The economic activity of the population in the
core area is dominated by farmers (20.28 %), fol-
lowed by fishermen (3.83 %) and work carried
out by residents with the status of wives, namely
as housewives (21.42 %). Opportunities from
tourism activities on the beach are residents who
work as tour guides (1.13 %), hotel managers
and employees. Other activities around the
planned Mandalika SEZ are residential areas, Is-
lamic boarding school activities, salt farming ac-
tivities, aquaculture, illegal livestock activities,
mangrove forest development activities, the No-
votel Lombok Hotel and other activities [8].
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The target for Mandalika SEZ for Total Hotels &
Resorts is 10,000 available room units. These
rooms will become a source of waste that can
disrupt tourism and environmental activities, es-
pecially the sea, if they are not appropriately
managed. The target for Mandalika SEZ for villas,
condominiums, and townhouses is 3,800 units
which will have the potential to become a source
of waste. Waste management, including reducing
and handling waste in the Mandalaika SEZ, espe-
cially plastic waste in the sea, needs special atten-
tion for area managers, tourism managers, com-
munities, tourists, and local governments [9, 10].

Tourism activity can be seen in the graph above.
The construction of the Mandalika SEZ indicates
the surge in tourists coming to Central Lombok
Regency. In 2009 as many as 37,897 tourists
came, and in 2019 as many as 618,120 tourists
took a vacation. Suppose we project using the
arithmetic or geometric method without any-
thing hitting the pandemic. In that case, it is pro-
jected that in 2025 the number of tourists vaca-
tioning in the Mandalika SEZ will be 2,572,463
tourists. The results of research conducted at the
Mandalika SEZ during the pandemic, waste from
land amounted to 215.7 tons/per year.

In contrast, for plastic waste found, 80% was
added to waste originating from land (land base),
namely 107.8 tons/year. Suppose it is assumed
that the increase in tourists is directly propor-
tional to the rise in plastic waste. In that case, it is
also believed that the surge in plastic waste will
be four times as the number of tourist’s increases
in 2025.

The population growth rate in Central Lombok
Regency is 1.15%, so in 2025 the projected popu-
lation in Central Lombok Regency will increase to
1,021,461 people. The generation and weight of
waste will always increase along with the in-
crease in population. Based on a scale analysis of
Central Lombok Regency for the next four years
(2021-2025), an average waste generation of
4259 m3/day is obtained [11].

The generation and weight of waste will always
increase along with an increase in population.
Based on the analysis results, the population
growth rate from 2017 to 2030 in Mandalika SEZ
is 1%. In 2020, the area had 46,432 people with a
waste of 200 m3/day. Compared to the amount of
waste in the 2017 base year, it has increased by
4%. Based on the analysis results, in the next ten
years, in 2030, the amount of waste is predicted
to increase by 4.7% [12].
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METHOD

This paper is a literature review, conducting an
in-depth study of various scientific articles pub-
lished in national and international journals re-
lated to the keywords "hotel waste, Mandalika
SEZ, and ecotourism". Then filter the search for
authors again by limiting the year of publication
between 2012 and 2022. This is done by the au-
thor so that the articles being reviewed are still
relevant. The writer finds several similar articles
from several of these articles, then reads the ab-
stracts of each piece and selects the theme, which
is empirical research. The purpose of this study is
to look for efforts made to manage organic waste
in the Mandalika SEZ ecotourism area so that it
can help maintain and preserve the environment
in the tourism area.

RESULTS AND DISCUSSION

Community Awareness and Knowledge Level. Most
people who know about a good waste manage-
ment process are people from the non-domestic
sector, such as managers of tourism services, ho-
tels, cafes, restaurants and the like. Most of them
are people who come from somewhere other
than villages around the Mandalika SEZ. Mean-
while, most indigenous people and those who
live in villages in the Mandalika SEZ area need to
fully understand the mechanism for excellent and
correct waste management. People from the non-
domestic sector have more knowledge of waste
management procedures compared to the do-
mestic industry. The highest level of knowledge
is owned by the community group aged 15-30
years, followed by those aged 50-60 in the non-
domestic sector. Almost all people have a basic
understanding of the types of waste. The basic
knowledge in question is the type of waste based
on organic and inorganic categories. Meanwhile,
a small portion of the community understands
more in-depth types of waste such as paper, plas-
tic, glass, metal, cloth and B3. People with a high
school education level in the age range of 15-30
have the best level of understanding about the
types of waste among people with other age
ranges and levels of education [10].

Facilities and infrastructure in the Mandalika
SEZ, from the supporting villages to the core and
tourist areas, are still relatively simple. The buff-
er villages themselves are still implementing a
waste management system. In addition, some
people burn and throw their plastic waste into
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the river. Mandalika SEZ has 26 trash bins scat-
tered in the office and Kuta Beach area, which
have been managed. Then the cleaning manager
cleans up the SEZ 3 times, namely in the morning,
afternoon and evening. This is still with the ex-
haust system. The SEZ TPA around the Man-
dalika area is located in Teruwai Village, Pujut
District, about 15 kilometres from the core area
of the Mandalika SEZ.

Projection of Waste Generation at Mandalika SEZ.
Of the total generation of plastic waste in the sea,
69.57% of PP was found mainly in food contain-
ers, yoghurt drinking bottles, straws, bottle caps,
sauce bottles, ice cream containers and also
found several baby bottles and others. PET /
PETE type plastic waste is 4.46%, often found in
mineral water drinking bottles and glasses. PE
plastic waste is mostly found in the form of nylon
from fishing waste [9, 6, 13].

Projection of Waste Generation Plastic waste
generation is getting higher because it is influ-
enced by the number of people who use plastic
products for daily consumption. Based on the re-
sults of an analysis of actual plastic waste genera-
tion in 2021 in Mandalika SEZ, 91 m3/day. The
age of plastic waste has increased by 5.5% since
2017. Within the next ten years in 2030, the
amount of plastic waste is predicted to increase
by 4.3% [14, 15, 16]. Based on the measurement
results, it was found that the average plastic
waste generation at Aan Beach was 29 gr/m? per
day. The middle plastic waste generation at Seger
Beach is 4.25 gr/m? per day. Observation of sec-
ondary plastic composition at the Tanjung Aan
Beach and Seger Beach locations on average gen-
erated  plastic waste  between = 3.22-
249.11 gr/day [17, 18, 19].

Types of Organic Waste from Hotels. Organic
waste can be regarded as environmentally
friendly waste; even waste can be reprocessed
into valuable something if appropriately man-
aged. However, if not handled properly, waste
will cause disease and an unpleasant odour re-
sulting from the rapid decomposition of organic
waste. Based on type of organic waste can be
classified into 2, namely wet and dry organic
waste. Wet Organic Waste, namely Wet organic
waste, is organic waste that contains a lot of wa-
ter. Examples of wet organic waste are leftover
vegetables, banana skins, rotting fruit, onion
skins and the like. Second, dry organic waste is
dry organic waste, which is organic waste that
contains little water. Examples of organic waste
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include wood, tree branches, wood and dry
leaves. Most organic waste is difficult to repro-
cess, so it is more often burned to destroy it. Ex-
amples: are rice, fruit peels, rotten fruit and vege-
tables, tea/coffee waste, animal carcasses, and
animal/human waste [20, 21, 22].

Selection of Hotel Waste Treatment Methods.
Community Awareness and Knowledge Level:

1) Reducing. Reducing the use of consumable
items that can generate waste, because the more
goods are wasted, the more destruction.

2) Reuse. Try to find items that can be reused,
and avoid using disposable things to maximise an
object's life.

3) Recycle. In addition to looking for items that
can be reused, you can also look for things that
can be recycled so that the goods can be used in-
stead of being trash.

4) Replace. This method can be done by making
observations around. Replace disposable items
with more durable items, and use environmen-
tally friendly items.

Waste processing is closely related to the com-
munity because disease-causing microorganisms
(bacteria, pathogens) live from this waste, so
waste must be appropriately processed, so it
doesn't cause problems [23]. There are various
ways to reduce the adverse effects of waste, in-
cluding

a) Stacking. This method piles up waste until it
decomposes to become compost.

b) Incineration. Incineration is a method that is
often carried out, even in various landfills. The
government often uses this method. The weak-
ness of this method is that not all waste can be
burned entirely.

c) Sanitary Landfill. This method is also often
used by the government. The way to implement
itis by making new holes to bury waste.

d) Composting. This method is highly recom-
mended because it has a positive impact and
produces valuable goods from waste that are
useful for the environment.

Hotel waste processing with Integrated Waste
Management System. The Integrated Waste Man-
agement System is a waste management system
involving more community participation, is more
environmentally friendly, operationally more en-
ergy and cost-efficient, and can productively in-
crease community economic empowerment. The
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method referred to here is one of the alternatives
to various other waste management systems,
which leads to solving the weaknesses that exist
in the handling of urban waste and agricultural
waste in rural areas so far [24, 25].

The Integrated Waste Management System is di-
rected so that waste can be appropriately man-
aged to answer the current waste problems that
still need to be entirely resolved. It is also di-
rected at empowering local communities so that
they can be independent, especially regarding:
Structuring and utilising community-based waste
in an integrated manner, increasing the active
participation of the community in waste man-
agement, exploring the economic potential of de-
bris so that it is expected to expand employment
[26, 27, 28].

Advantages of Integrated Waste Management Sys-
tem. Some of the benefits that can be obtained
from this integrated waste management system
include the following:

1) With the IPSK/IPSO system (Core-Plasma or
Decentralisation pattern), there is an increase in
environmental quality as well as the ecosystem
can be well maintained because the system uses
waste management without residue (zero
waste);

2) The waste transportation chain becomes very
small so that the transportation costs can be re-
duced;

3) Does not require land for large landfills or cen-
tralised landfills with incinerators or other
equipment with high operational costs, enough
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Abstract. This study aims to simulate using water resources in the Jereweh water-
shed to meet irrigation water needs. From the calculation results of the analysis of
the annual average water availability at the Lang Desa Dam of 0.96 m%/sec
(29.98 min m?), the Tiu Bangkemah Embung of 1.53 m*/sec (47.60 min m°), and the
Murus | Embung of 0.06 m*/sec (1.79 million m?).

The optimal allocation of water based on the water balance in the Jereweh water-
shed system is as follows: cropping pattern MT- I: rice (100%); MT-I: 30% rice +
secondary crops (70%); MT-lll: beo with a planting intensity of 200%.

It was early planting November |, type of secondary crops: corn with reliability > 80%,
namely Lang Desa Weir 88%, Tiu Bangkemah Embung 92% and Murus | Dam 92%.

The total area served is 650 ha: Lang Desa Dam - 300 ha, the Tiu Bangkemah Em-
bung - 300 ha, Murus | Embung - 50 ha.

From the simulation results consists, it is necessary to add water reservoirs (dams)
to maximize the performance of existing natural resources facilities in the Jereweh
watershed system (there is a deficit of 150 ha). From the results, it can be seen that
the value of benefits obtained in the existing condition is Rp. 6,840 bin, while the
value of benefits received after the simulation is Rp. 14,82 bIn so that the difference
in the value of benefits is Rp. 7,98 bin.

Keywords: Irrigation Water Availability; Irrigation Water Needs; Water Balance

Simulation.

INTRODUCTION

The availability of water resources is highly de-
pendent on the regulation and management of
the water resources themselves [1], [2]. Exces-
sive water exploration of water resources results
in reduced water potential in the future, so it is
necessary to manage and use water resources as
efficiently as possible in order to meet needs [1],
[2]. The management of water resources includes
water distribution, water supply and water de-
mand [3], [4]. Utilization of water resources is
used for agricultural irrigation, so that the devel-
opment of agricultural facilities is very necessary
such as irrigation networks, reservoirs, reser-
voirs, and weirs are increasingly expected to
meet the irrigation needs of agricultural land [5].

Jereweh District is one of the sub-districts in the
West Sumbawa Regency, NTB Province. The po-
tential of agricultural land in this area is vast but
needs to be utilised optimally. As a result of the
large existing rural area, it is necessary to sup-

Section “Engineering, Manufacturing and Construction”

port the availability of water and the functioning
of irrigation networks to drain irrigation water.

People rely on rainwater to meet their irrigation
water needs in cultivating their land [6]. The po-
tential for water discharge from the river is
abundant in the rainy season, but its utilisation
cannot be maximised [7]. For this reason, it is
necessary to manage water with zero runoff by
storing water during the rainy season as much as
possible and using it during the dry season.

One of the existing irrigation infrastructures in
Jereweh District is the Lang Desa Dam, built in
1996-1997 with a total area of 1300 ha of stand-
ard irrigation. From this area, the irrigation area
currently irrigated is around 868 ha, with details
of the Lang Desa irrigation area on the right of
411.5 ha and the Lang Desa irrigation area on the
left with an area of 456.5 ha, with a planting in-
tensity of 206% [8].

The Lang Desa Irrigation Area's current existence
has experienced a performance decline (de-
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creased efficiency) [9]. One of the causes is the
lack of water supply in the Jereweh River, espe-
cially in the Lang Village Dam during MT-II and
MT-IIL Supporting the creation of optimal irriga-
tion management in Jereweh District and its sur-
roundings, especially Lang Desa requires an ef-
fort to supplement and regulate water from up-
stream to the Lang Desa Dam.

To support the performance of the Lang Desa
Dam, in 2019, the Tiu Bangkemah Dam was built,
which is located upstream. In 2012 Embung
Murus I was constructed downstream of the
Lang Desa Dam. The two reservoirs are expected
to assist the performance of the Lang Desa Dam
in irrigating irrigation water needs.

This study aims to simulate using water re-
sources in the Jereweh watershed to meet irriga-
tion water needs.

The optimisation is carried out on all buildings in
the Jereweh watershed system. This simulation
produces an optimal pattern of natural resource
utilisation. The objectives of this study are 1) To
determine the availability of water in the
Jereweh watershed system; 2) Knowing the op-
timal water allocation based on the water bal-
ance in the Jereweh watershed system; 3) to
know the reliability (reliability) of the Tiu
Bangkemah Embung and Murus I Embungs in
meeting water needs and supplementation to the
Lang Desa Dam system;

Literature review

Rain Data Analysis. The rainfall data collected
was selected based on considerations, including
the proximity of the location and the similarity of
the characteristics of the watershed at the rain-
fall station to the location and characteristics of
the watershed in the reservoir, and the consider-
ation of completeness of the data and sufficient
length of the data.

One of the methods to determine the regional
average rainfall is the Thiessen Polygon Method
with the following (1):

where A - total area (km?2); d - area average rain-
fall (mm); ay, az, ... an - rainfall at headings 1, 2,
.. (mm); Ay, Az, ... An - area of influence post 1,2,
..l (km?2).

Section “Engineering, Manufacturing and Construction”

Figure 1 - Thiessen's Polygon Method

Water Availability Analysis. In this study, the run-
off rain model used is the NRECA (USA) model
developed by Crowfort. The Irrigation Research
and Development Center in various drainage ar-
eas in Indonesia has widely applied this model.
Besides, the model parameters are relatively few
and easy to implement and provide satisfactory
results reliable. In general, the fundamental
equation of this model is formulated as fol-
lows (2):

Q=P-E+S, (2)

where @ - runoff (mm); P - Average rainfall in
the watershed (mm); E - Actual evapotranspira-
tion (mm); S - Change in content (difference of
water in the soil) (mm).

PRECIP.
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MOISTR EXCESS . DIRECT "
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RECHG
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Figure 2 - The schematisation of the NRECA Model

Water Demand Analysis. Analysis of water needs
is intended to determine the amount of water
needed for irrigation and drinking water for the
population so that it will be possible to simulate
the reservoir operation to optimise the reservoir.

The amount of water needed by plants in a paddy
field is expressed in the following equation (3):
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NFR=LP+ET, +P+WLR-R,, 3)

where NFR - water demand in paddy fields
(mm/day); LP - water requirement for land
management (mm/day); ET: - plant water re-
quirement (consumptive use) (mm/day); WLR -
water layer replacement (mm/day); P - percola-
tion (mm/day); Re= effective rainfall (mm/day).

Water Balance Analysis. This study analyses the
water balance of a reservoir operation simulation
in the context of an optimisation study. That aims
to find the relationship between reservoir stor-
age volume and reservoir height, irrigation area,
cropping patterns and cropping intensity. The
reservoir operation simulation is intended to de-
termine the water balance to obtain an optimal
development scale. The basic principle of reser-
voir operation simulation is to use continuity
equations (4).

S;=S,+I,-E +WR +0O,, (4)

where S, - volume of reservoir water at time t;
S, , - reservoir water volume at time ¢t-1; I, -

volume inflow which enters the reservoir at time
t; E, - evaporation what happens to the reser-

voir at time ¢; WR, - plant water requirement at
time t; O, - volume outflow supplied from the
reservoir at time t.

METHOD

Research sites. The research area is in Jereweh
District, West Sumbawa Regency, NTB. Based on
the river area, it is located in the Sumbawa WS in
the Jereweh watershed.

Figure 3 — Research Area Map

Section “Engineering, Manufacturing and Construction”

Data collection. The data collected in this study
are as follows.

1. Topographical data in the form of a site map of
the reservoir and the inundation of the Jelenga
Reservoir. This data was obtained from the De-
partment of Public Works of West Sumbawa Re-

gency.

2. Hydroclimatological data consists of rain, cli-
mate, and discharge data. Rainfall data and cli-
mate data were obtained from the BMKG of NTB
Province.

3. Data on watersheds and potential irrigation
areas are obtained from digital RBI Maps from
the Geospatial Information Agency (BIG) or
Bakosurtanal.

Data analysis. After the data is collected, the data
analysis is carried out. The data analysis carried
out in this study is as follows:

1. The regional average rainfall analysis aims to
determine the rainfall stations that affect the
study location. The method of determining the
regional average rainfall is calculated by the
Thiessen Polygon method.

2. The data consistency test was carried out using
the RAPS (Rescaled Adjusted Partial Sums)
method. This test aims to determine whether the
rain data used is still within consistent limits
based on the statistical parameter values.

3. Effective Rain Analysis. Effective rainfall is
rainfall that falls on an area and can be used by
plants for their growth.

4. Climatological data is used to calculate the po-
tential evapotranspiration that occurs in the
study area, and the amount of potential evapo-
transpiration is calculated using the Penman
method (FAO Modification).

5. Analysis of water availability was calculated by
the Nreca method. The study aims to determine
the amount of potential inflow in the reservoir.

6. The analysis of irrigation water demand is in-
tended to determine the amount of water needed
for irrigation so that it can simulate the operation
of the reservoir to optimise reservoirs.

7. The analysis of the reservoir capacity of the res-
ervoir is intended to determine the Volume of the
effective reservoir in the Jereweh watershed that
can be used to meet the needs of irrigation water.

8. Analysis of the water balance in the Jereweh
watershed focuses on the existing weir building,
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the existing reservoir and the planned reservoir
in the watershed.

9. Optimisation of Natural Resources Utilization in
the Jereweh Watershed aims to optimise the use
of natural resources by calculating irrigation wa-
ter use in several buildings in the Jereweh water-
shed.

RESULTS AND DISCUSSION
Rain Data Analysis

The method used to calculate the regional aver-
age rainfall is the Thiessen Polygon method.
From the results of plotting the Thiessen Poly-
gon, it can be seen that the influential rain station
is the Jereweh Rain Post.

Jan Feb Mar Apr May Jun
) S | SV | Im| I o |1 m | 1|m
65 199 | 62 [ 33 |43 |47 |28 |23 |3 |15 |10( 11

Jul Aug Sep Oct Nov Dec
I 11 I 1T 1 1 | n 1| m | 1|m
8 0 0 0 0 |13 ] 0 | 22 |35] 47 |12]| 57 753
Source : calculation results

Average

Figure 4 - Jereweh Rain Station Average Rain Data

The average annual rainfall in the Jereweh wa-
tershed is 753 mm/year. The lowest yearly rain
occurred in 2019 at 300.0 mm/year, while the
most significant annual rain occurred in 2013 at
2,244 mm/year. From this data, it can be seen
that the average yearly rainfall is relatively small,
<1,000 mm/year.

. . Q/m™ Q/m" R R/n* -

h Rainfall Stati D t
Jereweh Rainfall Station | .\ viation) | | (Table) | (Calculation) | | (rable) "¢TPHO

maximum daily rainfall 1.03 < 129 1.03 <| 129 |consistent

annual rainfall 0.80 < 121 091 <| 121 |consistent

Source : calculation results

Figure 5 - Recap of Rain Data Consistency Test
Results

From the calculation results of the rain data con-
sistency test using the RAPS method, it can be
seen that the Jereweh Station rain data is still
within consistent limits so that it can be used for
further analysis.

Water Availability Analysis

It is necessary to have flow rate data from obser-
vations. The discharge data used in this analysis
is the debit recording data at the Lang Desa Dam

Section “Engineering, Manufacturing and Construction”

for the last ten years. For the calculation of the
discharge at the Tiu Bangkemah Embankment
and Murus I Reservoir, the method of comparing
the area of the catchment area (DTA) was used.
The recap of the calculation of water availability
is as follows.

- Jan Teb Mar Apr May Jun
Description AN TR AT
Bendung Lang Desa 634|806 |7.24|5.77  3.64 | 589799 2,66  2.83 | 0.61[0.63 | 0.29
Embung Tiu Bangkemah | 3.89 | 4.94 | 444|354 1224 | 3.61 490|163 | 1.74 | 0.38 | 0.38 | 0.18
Embung Murus [ 0.15/0.19]0.170.13 0.08 | 0.14 | 0.18 | 0.06 | 0.07  0.01]0.01]0.01
- Jul Aug | Sep Oct | Nov Dec | Average | average
Description oo [ u | msec)| (millionm®)
Bendung Lang Desa 0.12]0.11]0.06|0.03 003002 004059019 1.52[1.76|346| 249 78.68
Embung Tiu Bangkemah | 0.07 | 0.07 | 0.04 | 0.02 | 0.02 | 0.01 | 0.03 | 0.36|0.12| 093 | 1.08[2.12| 153 48.27
Embung Murus | 000000000000 000000000 001|000 004004008 0.06 1.80

Source : calculation results

Figure 6- Water Availability Calculation
Recapitulation

From the calculation results of the analysis of the
annual average water availability at the Lang De-
sa Dam of 0.96 m3/sec (29.98 mln m3), the Tiu
Bangkemah Embung of 1.53 m3/sec (47.60 mln
m3), and the Murus I Embung of 0.06 m3/sec
(1.79 mln m3)

Water Demand Analysis

The existing cropping pattern at the study site is
paddy-padi+palawija-bero with an intensity of
200%. In this study, water requirements are cal-
culated by applying the existing cropping pattern
with early planting alternatives, namely Novem-
ber 1, November 2, December 1, and December 2.

early planting
.| Monthly Nop 1 Nop 2 Des 1 Des 2

NFR | DR | NFR | DR [NFR | OR | NFR | DR
Jan-] 105 162 147 | 228 [.1.29 193 115 177
Jan-2 0.72 1n 113 174 124 132 1.24 1582
Feb-1 o7 103 | 107 | 165 | 120 [ 185 | 123 | 130
Feb-2 089 138 | 143 | 221|146 [ 225 | 122 | 183
Mar-1 045 | 083 | 108 167 1.26 195 140 216
Mar-2 026 | 041 [ 073 | 122 113 175 1.28 145
Apr-1 03 | 048 | 047 [ 072 | 082 | 126 | 115 | 177
Apr=2 051 (073 | 045 ) 063 | 050 | 097 | 084 [ 123
062 | 096 [ 055 | 085 | 045 (063 | 043 | 075
Mag-2 082 | 036 | 063 | 105 [ 053 | 082 | 044 | 0E3
dun-1 062 | 036 [ 067 | 104 | 065 [ 100 [ 053 | 062
Jun-2 052 | 081 (063 | 105 | 064 (033 | 064 | 093
dul-1 003|003 (068 | 102 | 072 112 065|100
024 [ 0BT [ 103 .073 . 112
003 [ 025 | 025
0.03

=
Q

i i) i i S D o0 i~ N R i i
=
I
g
iR

075 |.116
22 109 ) .163
23 | Dee=1 108 ) 1LET . .
24 | oo S = i O e O =
Mavimumn | 112 | 1.73 | 147 | 228
fAuerage | 0.63 ] 0.98 | 0.82 | 126
Sirceroe o adrcalanion sty
Dezcription:
: crop season | [paddyl
: crop season || [paddy+palawiia)
: crop season | [bera)

Figure 7 — Water Availability Calculation
Recapitulation
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Reservoir Capacity

Calculation of the effective water storage capaci-
ty is very necessary to determine the amount of
water that must be stored in the reservoir so that
when the river flows are small or dry, the water
from the reservoir can be released as a substitute
for the specified water needs to meet irrigation
water needs.

The data for the reservoir capacity of the Tiu
Bangkemah Embung is as follows: Elv. riverbed =
+54.00 m; Elv. dead pool= +57.00 m; Elv. spill-
way= +63.00 m; Elv. top of reservoir= +66.00 m;
Gross storage volume= 278.803.11 m3; Dead
storage volume= 14,263.35 m3; Effective storage
volume= 264,539.77 m3.

The data for the storage capacity of Murus I Em-
bung is as follows: Elv. riverbed= +27.00 m;
Elv.dead pool= +30.00 m; Elv. spillway=
+37.00 m; Elv. top of reservoir= +39.00 m; Gross
storage volume= 108,278.45 m3; Dead storage
volume= 14,059.20 m3; Effective storage vol-
ume=94,219.26 m3.

Water Balance Analysis

To determine the ability of each building to meet
irrigation water needs in the Jereweh watershed,
a thorough calculation of the existing buildings is
carried out.

Lang Desa Dam Water Balance Analysis. Analysis
of the water balance of the Lang Desa Dam, the
existing condition is a condition where the Tiu
Bangkemah Embung upstream of the weir does
not yet exist. The calculation of water availability
is based on the calculation results above. With a
catchment area of 53.56 km?, an annual inflow
potential of 77.59 mln m3 is obtained with an av-
erage semi-monthly discharge of 2.5 m3/sec. The
existing cropping pattern is paddy-paddy+plw-
bero. A recap of the calculation results can be
seen in Figure 8.

From the water balance analysis results consists,
the area that can be irrigated by the Lang Weir in
the Existing Village is 300 ha, with the initial
planting of November 1. The total area of Lang
village is 800 ha, so there is still a deficit of 500
ha. For this reason, it is necessary to have other
water structures in the Jereweh watershed sys-
tem to assist the performance of the Lang Desa
Dam. One of the existing buildings in the Jereweh
watershed system is the Tiu Bangkemah Embung
and Murus I Dam, so it is necessary to calculate
the influence of the existence of the two reser-
voirs in helping the performance of the Lang De-
sa Dam.

Water Balance Analysis of the Tiu Bangkemah
Reservoir. The recapitulation of the simulation
results of the reservoir operation for the rice-
paddy+palawija-bero cropping pattern can be
seen in Figure 9.

c;rly pl-.m-t-i ng

Description plan type Nov. 1 Nov. 2 Des. 1 Des. 2
irrigation area 300|Ha | 300[Ha | 300[Ha | 300[Ha |
crop season [ Paddy 300 100%| 300| 100%| 300| 100%| 300| 100%

Palawija 0 0% 0 0% 0 0% 0 0%
crop season Il |Paddy 90| 30%| 90| 30%| 90| 30%| 90| 30%)

Palawija 210 70% 210 70% 210| 70% 210| 70%
crop season Il |Paddy 0 0% 0 0% 0 0% 0 0%

Palawija 0 0% 0 0% 0 0% 0 0%
intensity 200% | 200% | 200% | 200%
reability 92% 75% 75% 79%

Source : calculation results

Figure 9 - Recap of Water Balance Calculation
Results Embung Tiu Bangkemah

The simulation results show that the selected
cropping pattern is paddy-paddy+palawija-bero,
which has the most considerable planting inten-
sity of 200%, and the irrigated area is 300 ha
with a statistical reliability level of 92%.

Water Balance Analysis of the Tiu Bangkemah
Reservoir. The recapitulation of the simulation
results of the reservoir operation for the rice-
paddy+palawija-bero cropping pattern can be
seen in Figure 10.

Description plan type Nov. 1 Noiazrly prlantil;lfs. 1 Des. 2
irrigation area 300|Ha 300|Ha 300|Ha 300/Ha Awal Tanam Nov. 1 Nov. 2 Des. 1 Des. 2
crop season | Paddy 300( 100%| 300| 100%| 300| 100%| 300/ 100%
Palawija o ow o 0w 0| 0% o ow Luas Areal 50.00 Ha 50.00 Ha 50.00 Ha 50.00 Ha
crop season Il |Paddy 90| 30%| 90| 30%| 90| 30% 90| 30% Pola tanam
Palawija 210 70%| 210] 70%| 210] 70%| 210] 70% MT I Padi | 50.00| 100%| 50.00 100%| 50.00{ 100%| 50.00| 100%
cropseasonlll |Paddy 0] 0% 0] 0% 0] 0% 0] 0% MTIla Padi | 15.00{ 30%| 15.00{ 30%| 15.00f 30%| 15.00| 30%
Palawija 0 0% 0 0% 0 0% 0 0%
intensity 200% 200% 200% 300% MTIlb Plw | 35.00[ 70%| 35.00{ 70%| 35.00f 70%| 35.00| 70%
reability 88% 83% 79% 7004 MTIII Plw 0.00] 0%| 0.00] 0%| 0.00] 0% 0.00] 0%

Source : calculation results

Figure 8 — Recap of Water Balance Calculation
Results Weir Lang Village

Section “Engineering, Manufacturing and Construction”

Intensitas 200% 200% 200% 200%

Keandalan 92% 83% 83% 1%

Sumber : Hasil Perhitungan

Figure 10 — Recap of Water Balance Calculation
Results Murus |
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The simulation results show that the selected
cropping pattern is rice-paddy+palawija-bero,
which has the most considerable planting inten-
sity of 200%. The irrigated area is fulfilled by 50
ha with a statistical reliability level of 92%.

Jereweh Watershed Water Balance Analysis

Existing Condition (Weir Lang Desa). Figure 11
shows that the Lang Desa Dam's capacity can on-
ly serve an area of 300 ha. This condition is still
far from the current location of 800 ha, experi-
encing a deficit of 500 ha, so other water storage
buildings are needed to assist the performance of
the Lang Desa Weir.

- s

- early planting
Description plan type Nov. 1

irrigation area 300 |Ha

crop season | Paddy 300 100%
Palawija 0 0%

crop season II Paddy 90 30%
Palawija 210 70%

crop season III Paddy 0 0%
Palawija 0 0%

intensity 200%

reability 88%

Figure 11 - Recap of the calculation of the water bal-
ance in the existing Jereweh watershed

Optimization Conditions (Lang Desa Dam + Tiu
Bangkemah Embung + Murus I Reservoir). Fig-
ures 12a shows that Embung Tiu Bangkemah can
supply irrigation services covering an area of
300 ha and Embung Murus I covering an area of
50 ha. The total area added is 350 ha.

Figure 12.a - Water Balance Calculation Results Figure 12.b - the calculation of the water

of Embung Tiu Bangkemah balance of the Jereweh Watershed Optimization
- early planting Results .
Description plan type Nov. 1 Description plan type early planting
irrigation area 300(Ha P— ﬁsg‘lj-lv. 1
crop season [ Paddy“ 300 100% :3;1;2:;:?3 Paddy 650 2 100%
Palawija 0 0% Palawija 0 0%
cropseasonll  |Paddy 90 30% crop seasonll  |Paddy 195 30%
Palawija 210 70% Palawija 455 70%
cropseasonlll |Paddy 0 0% crop season III _|Paddy 0 0%
Palawija 0 0% Palawija 0 0%
intensity 200% intensity 200%
reability 92% reability 92%
Source : calculation results Source : calculation results
a) b)

Figure 12 - Recap of the calculation of the water
balance: a) Bangkemah Tiu Reservoir

Figure 13 shows the total irrigation area that can
be served by the three existing natural resources
infrastructure in the Jereweh watershed (Ben-

b) Murus | Embung |

Section “Engineering, Manufacturing and Construction”
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dung Lang Desa, Embung Tiu Bangkemah and
Embung Murus I) is 650 ha.

Description plan type early planting
Nov. 1

irrigation area 650 Ha

crop season | Paddy 650 100%
Palawija 0 0%

crop season Il Paddy 195 30%
Palawija 455 70%

crop season Il  [Paddy 0 0%
Palawija 0 0%

intensity 200%

reability 92%

Figure 13 - Recap of the calculation of the water
balance of the Jereweh Watershed Optimization
Results

This condition is still experiencing a deficit of
150 ha. Thus, the existence of Embung Tiu
Bangkemah and Embung Murus I have yet to be
able to meet all the needs of the irrigation area in
Lang Desa, so several other water structures
(dams) are needed.

Value of Economic Benefits

After calculating the water balance analysis and
obtaining the reservoir's optimal capacity, the
project's economic benefits can be calculated.
The value of the advantages is obtained by calcu-
lating the value of the benefits in the condition
before and after the reservoir is built.

From the above calculation results, it can be seen
that the value of the benefits obtained in the ex-
isting condition is Rp. 6,84 bln, while the value of
the benefits obtained after optimisation is
Rp. 14,82 bln, so a breakdown of the value of the
benefits is Rp. 7,98 bln. In other words, there is
an increase in agricultural production income
from before optimisation to after optimisation.

CONCLUSIONS

From the results of the analysis and discussion, it
can be concluded as follows:

1. The average annual water availability at Lang
Desa Dam is 0.96 m3/s (29.98 mIln m3), Tiu

Bangkemah  Embung is 1.53 m3/sec
(47.60mlnm3), and Murus [ Embung is
0.06 m3/sec (1.79 mln m3).

2. The optimal allocation of water based on the
water balance in the Jereweh watershed system
is as follows:
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- Planting start: November 1;

- Cropping pattern: MT-I: rice (100%); MT-Ila:
rice (30%); MT-IIb: palawija (70%); MT-III: bero;
- Planting Intensity: 200%;

- Weir Lang Village: 300 ha; Embung Tiu
Bangkemah: 300 ha; Murus I: 50 ha; Total area
served: 650 ha.

3. The reliability value (reliability) of the simula-
tion results is > 80%, so it can be concluded that
the simulation was carried out with the following
details: Weir Lang Village 88%; Embung Tiu
Bangkemah 92%; Murus [ 92%.

From the analysis that has been done in this
study, it can be concluded that:

1. The suggested cropping pattern to be applied
to the Lang Desa Irrigation Area is rice - pad-
dy+palawija - bero with early planting of No-
vember 1. By using this cropping pattern, it gives
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INTRODUCTION

Abstract. Over a couple of years, the world's energy demand has turned to
renewable energy sources due to the menace of global warming, while some African
countries still depend on fossil fuels despite their harmful effects. Out of
approximately 4 trillion (kWh) of renewable energy that is expected to be generated
by the year 2030, wind energy is projected to contribute up to 1.1 trillion (kWh). Wind
energy studies will be the centre for future renewable engineering efforts, being one
of the most likely economic and affordable alternate energy sources. Furthermore,
wind resources analysis has also revealed that the Northern part of Nigeria, which
occupies almost all the meteorological locations in the Sudano-Sahelian Ecological
Zone, possesses enormous potential for harvesting wind energy. This paper
involves a systematic review of relevant literature to identify the outcome of various
initiatives of researchers at appraising the prospects of electricity production from
wind for sustainable development in the region. It was established that the area is
blessed with enormous opportunities for harnessing wind for various applications,
having possible average wind speeds reaching as high as 8.70 m/s at 10 m above
the ground. The region can adequately utilise wind for power generation if the
fundamental challenges facing wind energy utilisation are addressed. There is a
need to systematically model and simulate the system's feasibility before actual
implementation to assist in other managerial and technical decisions. Wind energy
integration will immensely contribute to providing lasting solutions to the energy
situation in the region and the country at large.

Keywords: Wind Energy; Sudano-Sahelian Ecological Zone; Wind Turbine; Modeling;
Simulation.

the most immediate integration challenge among
all modern renewable energy sources.

The extended demand-supply gaps, heavy bur-
den on the economy, worldwide depletion of fos-
sil fuel reservoirs, devastating effects from cli-
mate change, carbon emissions, stormy rain, hur-
ricane, a great flood, as well as other environ-
mental hazards, result in the need for alternative
sources of energy that is cost-effective, clean, sus-
tainable and environmentally friendly.

Natural gas in gas turbines is not environmental-
ly friendly as it damages the environment, yet it
remains the means of power generation in many
African countries. Wind energy is abundant on
the earth and has a low or no impact on envi-
ronmental pollution. The point is generated nat-
urally from the wind; hence fuel needed for wind
turbines is free and occurs every day [1]. Alt-
hough wind power has been one of the most fre-
quently used alternative energy, but still poses

Section “Engineering, Manufacturing and Construction”

Since the energy crisis of the 1970, when wind
power began its resurgence, wind power in-
stalled capacity has been growing drastically; be-
cause it has been proven that it is feasible that
some countries may receive a reasonable per-
centage of their electrical energy from wind by
2030.

In Nigeria, especially in the dry season, sufficient
water for hydroelectric power plants affects
power availability. Climatic variables of high
temperatures coupled with low rainfall and
drought lead to evapotranspiration, resulting in
reduced water volume and hydroelectric power
generation and transmission capacities. Hence,
exploring alternative renewable energy sources,
such as wind or solar, is essential. Besides hy-
dropower, Wind energy is currently the most
economical renewable energy due to its versatili-
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ty. Using it as a decentralised energy form makes
its applications possible in rural areas where it is
economically and technically viable in the coun-
try [2]. Renewable energy technologies that are
gradually used to tackle energy deficiencies in-
clude wind, solar, biomass, hydropower etc. Still,
one of these sources that need more concern is
wind energy. Wind energy can be harnessed for
electricity generation, water pumping, irrigation,
and milling [3].

Promoting an energy mix from renewable re-
sources will ensure a seamless transition into a
low-carbon energy economy while enhancing
climate change mitigation, livelihood improve-
ment, poverty reduction and sustainable devel-
opment. The advent of smaller technologies, such
as wind power and the photovoltaic system, is
currently challenging the conventional method of
using large centrally located power plants and
grid extension for rural electrification. Therefore,
this paper highlights the importance of wind en-
ergy to accelerate the sluggish nature of rural
electrification programmes in the Sudano-
Sahelian region of Nigeria. The methodology
adopted in the review involves searching for rel-
evant literature related to the study objectives on
search engines. The articles were screened and
validated for inclusion or exclusion based on rel-
evancy, content and context.

RESULTS AND DISCUSSION

Wind Energy for Wind Turbine and Wind Farms.
Global warming and climate change have domi-
nated seminars, conferences, and discourses for
decades in almost all parts of Africa. Climate
change is defined as identifiable changes in the
average temperature, precipitation, and wind
pattern that persists for an extended period, typ-
ically decades or longer [4]. The wind is a power-
ful and abundant source of renewable energy.
Onshore and offshore wind power installations
have expanded rapidly worldwide to harness
wind energy [5]. Wind energy is an indirect form
of solar energy, as it's constantly being renewed
by the sun. This energy conversion occurs when
the natural resource wind generates electricity.
Energy is one of the cheapest renewable sources
of energy produced. Its technology is one of the
fastest-rising technologies in the world's energy
generation industry, yet not so much in the Nige-
rian Sudano-Sahelian region.

Section “Engineering, Manufacturing and Construction”

The prominent renewable energy source in Nige-
ria has been restricted to solar energy. This is be-
cause wind energy's viability could be better due
to low wind speeds in some countries' ecological
zones. Wind speed is generally moderate in the
southern region, except in coastal and offshore
areas. On the other hand, Wind speed is usually
considered vital in the northern part, which oc-
cupies almost all the states that fall within Ni-
geria's Sudano-Sahelian Ecological Zone (SSEZ).
It is considered most critical in the hilly regions
of the north. Wind speed data obtained from the
Nigerian Meteorological agency utilised to ana-
lyse the viability of wind power in Kano State re-
vealed that the high power supply cost and car-
bon emission reduction could be realised with
the use of wind as the alternative energy source.
A Journal article on the analysis of meteorological
data collected from some selected weather sta-
tions in Nigeria shows that wind power prospect
in Nigeria is high and cost-effective. The result
demonstrated that the region's wind profiles and
qualities are reasonable enough for wind power
generation when several small turbines are con-
nected at average wind speeds.

Wind turbine technology has been evolving
gradually to resolve the declining rate of fossil
fuels and the current emission levels. A wind tur-
bine is an energy conversion device that converts
kinetic energy in the wind to mechanical energy
by way of shaft and gearbox arrangement. Wind
turbine operation involves turning two or three
blades (propeller-like shaped) by the wind
around a rotor. The rotor, attached to the main
shaft, turns a generator to generate electricity.
Wind turbines (most miniature types) are used
to charge battery units, while the more signifi-
cant types are used to generate power for do-
mestic applications. Most small-scale wind tur-
bines control their direction using a tail vane.
Still, due to high gyroscopic moments during
sudden changes in wind direction, there is every
possibility for blade breakage. As such, a proper
study on the control of yaw movement was sug-
gested for small-scale wind turbines [6]. Authors
[5] classified wind turbines and their subsystems
as follows:

1. Utility-scale systems. Wind systems that pro-
vide power larger than 100 kilowatts (kW) to a
grid system.

2. Small-scale systems. Wind systems that use
100 kW or lower wind turbines to power a farm,
home, etc.
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3. Offshore systems are wind systems that com-
prise turbines installed on water bodies world-
wide. Such a system can power a community, de-
pending on the area's wind speed.

Subsystems of a typical wind turbine include the
following:

1. Rotor (consists of blades and hub)

2. Drive train (gearbox, shafts, mechanical brake,
electrical generator and couplings)

3. Mainframe and Nacelle (yaw system, bedplate
and housing)

4. Tower and foundation

5. Electrical gadgets (converters, cables, trans-
formers, and switchgear)

The four basic types of wind turbines are:
Type 1 - Fixed-speed wind turbines
Type 2 - Variable-slip wind turbines

Type 3 - Wind turbines with doubly fed induc-
tion generator (DFIG)

Type 4 - Full-converter wind turbines

Fixed-speed wind turbines are turbines in which
the rotor is constrained to move at a particular
constant speed, while variable-speed wind tur-
bines are designed to run or operate at a differ-
ent pace. In a wind turbine with a fixed rate, the
rotor speed does not change regardless of wind
speed changes. Hence for any other speed from
the wind, the turbine efficiency is reduced be-
cause any variations in the speed of the wind are
communicated as instabilities in the mechanical
torque and as a disturbance to the stability of the
power grid.

Variable speed wind turbine is aimed to operate
at optimal efficiency constantly, consistent tip
speed ratio, corresponding to the maximum per-
formance coefficient, by adapting blades velocity
at variable wind speed. Therefore, variable-speed
wind turbines are the perfect standard for effi-
cient power generation, irrespective of wind
speed. However, in the rotor resistance, power
lost in heat is problematic. Turbines with a Dou-
bly-fed induction generator (DFIG) address this
problem by using a back-to-back AC/DC/AC con-
verter to regain the slip power in the rotor cir-
cuit. The Rotor current’s flux-vector control low-
ers the mechanical stresses and maximises wind
power extraction. Management in the rotor cir-
cuit is handled solely by the converter. Therefore,
the machine's total output should not be consid-
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ered while rating the converter. In complete con-
verter wind turbines, the main power flow route
to the grid from the wind turbine is the back-to-
back AC/DC/AC converter. These turbines may
employ synchronous or induction generators and
offer independent real and reactive power con-
trol [1].

Wind turbines, based on the direction of spin, can
be classified into two [7]: 1) horizontal axis wind
turbines (HAWT); vertical axis wind turbines
(VAWT).

Then again, considering how the turbine spins,
two kinds of wind turbines can be defined. In
both types of turbines, the direction of spin dif-
fers, but the mechanism remains the same. Hori-
zontal axis wind turbines (HAWT) are wind tur-
bines that rotate along their horizontal axis,
while vertical axis wind turbines (VAWT) are
wind turbines that spin about their vertical axis.
In the horizontal axis wind turbine (HAWT), the
rotor's rotational axis is parallel to the wind
stream or ground. Its electrical generator and
rotor shaft must directly face the wind at the
tower's peak. The number of blades in HAWTSs
has no limit; it can be two, three or more, de-
pending wholly on the designer. In the Soviet Un-
ion, in 1931, using one of the first modern hori-
zontal-axis wind turbines. The turbine rated 100
kW connected to the country’s 6.3 kV power dis-
tribution system was placed on a 30-m tall tower.
It was accounted for to have had a yearly capaci-
ty factor of about 32%, which shares close simi-
larity to the efficiency exhibited by current wind
machines. A typical horizontal axis wind turbine
rating ranges from 500 kW to 5 MW and remains
the prevalent technology upon applications at the
utility scale.

The main rotor shaft in vertical axis wind tur-
bines is arranged vertically, hence the name. The
fact that the turbine does not need to follow the
wind direction to show high efficiency remains
the major pro of this arrangement. Also advanta-
geous is its ability to be mounted on a building
because it is much less steerable. The drive train
and electrical machine can also be positioned
close to the ground with a direct drive from the
rotor arrangement to the ground-based gearbox,
enhancing availability for repairs. Its severe
drawback is energy efficiency which still needs
improvement over time. Another critical disad-
vantage also includes the relatively low rotation-
al speed. The advantages of using a vertical axis
turbine are simple and robust construction with
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minimal moving parts, which allows for a cost-
efficient wind power plant with respect to
maintenance, investment and operation. Other
advantages include lower noise levels, independ-
ence of wind direction, simple blade profiles and
less sensitivity to turbulence.

Wear can reduce turbine efficiency. Examination
of 3128 wind turbines about ten years or older in
Denmark demonstrated that half of them did not
diminish in efficiency, while the other observed a
decrease of 1.2% per year. Vertical turbine effi-
ciency is lower than their horizontal counter-
parts [8]. Arrays of large turbines, called wind
farms, are being utilised to generate power to
reduce fossil power generation in developed
countries.

Nigerian Sudano-Sahelian Ecological Zone (SSEZ).
One-third of Nigerian total land mass is occupied
by a sizeable ecological zone called Sudano-
Sahelian Ecological Zone (SSEZ). As depicted in
figure 1, the area lies between longitudes 40 E
and 140 E and latitudes 100 N and 140 N. The
selected regional meteorological locations in-
clude Sokoto, Kano, and Katsina, which fall within
the Sudan savanna, and Maiduguri and Nguruy,
which fall within the extreme Sahel savanna eco-
logical zone [9].

The Northern part of Nigeria comprises three
ecological zones: the Sudan savanna, Guinea sa-
vanna, and Sahel savanna. The Sudano-Sahelian
Ecological Zone falls within the Sudan and Sahel
savanna regions. Areas in this region enjoy a
tropical continental climate with two distinct
seasons, wet and dry. The dry season lasts about
eight months, while the wet season lasts only 3-
4 months. Temperatures are generally high, par-
ticularly during the dry season, with a mean max-
imum temperature of 39 °C and a mean mini-
mum temperature of 19.5 °C. The region's mean
annual rainfall ranges from 600 mm to only
400 mm in the Sudan savanna and extreme Sahel
savanna zone, respectively [10]. Mean wind re-
gimes in the north lie between 4.0-7.5 m/s at
10 m above the ground [11].

The climatic zone consisting of Sahel and Sudan
vegetation is overlaid by Savanna vegetation
with a density of scattered trees and other plants
decreasing along the northward direction. These
two ecological zones are in one place referred to
as the Sudano-Sahelian Ecological Zone (SSEZ).
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Figure 1 - The Sudano-Sahelian Ecological Zone of
Nigeria [12]

Wind energy integrations in the zone will con-
tribute immensely to achieving the sustainable
development goals of 2030 (Table 1) proposed
by the Nigerian energy sector.

Table 1 - Summary of renewable electricity sources
and targets [13]

Long-
No Energy Shi(;lrtl\;[t\i;m Medium-term | term in
resource in MW (2020) MW
(2015) (2030)
1 |Hydro 2,121.00 4,549.00| 4,626.9
(LHP)
2 |Hydro 140.00 1,607.22| 8,173.81
(SHP)
3 |Solar 117.00 1,343.17| 6,830.97
4 |Biomass 55.00 631.41| 3,211.14
5 [Wind 50.00 57.40 291.92

Notes: LHP - Large HydroPower; SHP - Small Hy-
droPower.

Assessment of wind energy potentials. Models for
wind turbines were developed and tested, yet the
simulation of wind farms is scarce. Research that
analysed the relationship between output power
concerning wind speed and turbine speed was
modelled by [8]. Matlab/Simulink was used to
simulate this turbine to capture the wind energy
associated with the wind for driving the electrical
generator, which feeds the load. The model even-
tually demonstrates that wind energy could be
extracted at varying wind speeds in the region.
Another detailed model showing a wind energy
conversion system was designed by modelling
differential equations for each block and then
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simulated in a SIMULINK environment. The
Squirrel Case Induction Generator, a horizontal
axis wind turbine system with complexities of all
three parts of the wind turbine model, was ana-
lysed using mathematical equations. Ogoja com-
munity’s wind speed data in the southern part of
Nigeria was used to assess the simulation per-
formance. The system simulation tested works
satisfactorily with different wind speeds, giving
proportionate mechanical torque and turbine
speed [1].

An agent-based modelling and simulation
framework that helps compose different model
components, design valuation and forecasting
energy generation cost-effectively and produc-
tively for the rapid prototyping of wind power
plants was proposed by [7]. The model was
demonstrated by conceptualising the design of
the foundation wind energy plant in Sindh, Paki-
stan, and the development of its agent-based
model. Five different time-series forecasting
models were used on the actual data to further
compare the forecasts with the time series analy-
sis after the short-term and long-term electricity
generation profiles obtained were validated with
the actual data. The time series analysis and sim-
ulation model proposed was consistent with the
real data having a root mean square deviation of
about 9 MW. Modelling and simulating a grid-
connected wind-driven electricity generation
system with a wind-turbine-driven Permanent
Magnet Synchronous Generator (PMSG), diode
rectifier, and DC/AC inverter as unit features
were developed and implemented in
MATLAB/Simulink by [14]. The system was rec-
ommended to offer better performance due to
the higher efficiency, less maintenance and cost-
effectiveness of a Permanent Magnet Synchro-
nous Generator (PMSG) than other generators.

Using modelling and simulation as a tool for
analysis can assist in managerial and technical
decisions. This suggestion was made based on
[15] findings after they modelled a small wind
power plant connected to a grid in Modeli-
ca/Dymola. The mini power plant consists of an
internal DC-grid interconnected with one grid
connection and three wind power units with
3 kW nominal power. Models were developed,
tested and evaluated by running several simula-
tions to pull up the small grid. The research final-
ly shows the essentiality of considering wake
losses when positioning the turbines, as it max-
imises energy production. A systematic approach
to simulate an offshore wind farm for intelligent
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cities was developed by [16]. Rotor blades drive
train, induction generator, and other variable-
pitch wind turbine subsystems were modelled to
form a wind farm. The total output power of the
wind farm by considering multiple wind turbines
with the wake losses (using the Jensen wake
model) was simulated with any input wind
speed. A study was conducted on a German off-
shore wind farm called NordseeOst. The simula-
tion shows promising results with an average
error of approximately 5% compared with the
wind farm's real-time output. The simulation re-
sults disclosed that wind farm feasibility tests,
which often needed more exact information, are
viable before site implementation, especially in
smart cities.

Authors [17] conducted a study on assessing
wind potential in Nigerian south-south coastal
states using the Weibull distribution. His find-
ings, as depicted in Figure 2, revealed that better
and higher values of wind energy density could
only be achieved when meteorological data are
collected above 10 m high.
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Figure 2 - Wind Energy Density versus Wind Speed at
10 m height [17]

A research paper that outlines some of the char-
acteristics and layout of the Katsina wind farm
described the wind as both an efficient and relia-
ble form of a clean source of renewable energy,
as well as an excellent method of harnessing re-
newable energy from locations where there is
the availability of land [3]. Heipany, a town in Jos,
was recommended as an ideal location to con-
struct windmills. This suggestion by [2] resulted
from a discovery that the maximum power inten-
sity which could be extracted from the wind in
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the area was found to be 14.23 W/m? out of the
estimated available wind power intensity of
24.00 W/m?2. The energy density available in the
wind has also been calculated to be
1126.28 KWh/year.

In 2003, the federal government of Nigeria, after
noticing the potential of wind utilisation as de-
picted in Table 2, introduced policies that sup-
port wind energy integration with other energy
resources and provide necessary measures to
ensure that wind energy is harnessed at a justifi-
able cost. Despite this fact, this cheap, easily ac-
cessible, naturally applicable, enormously availa-
ble, environmentally friendly, non-depleting and
non-toxic source of valuable and usable energy is
still inadequate and inconsistent, particularly in
the Sudano-Sahelian Ecological Zone of the coun-
try.

Table 2 - Potential of Wind Utilisation According to
End Use [18]

Electric
No AREA Power

Supply
1 |Semi-Arid, Hot, dry areas:|GP

Sokoto, Kano Katsina, and
Borno States

2 |Along the shores of Lake chad |GP

3 |Temperate Areas: Plateau,|GP
Bauchi and Gongola States.

4 |Along the shores of Rivers|LP
Niger and Benue

5 |Offshore GP

Notes: GP - Good Potential; LP — Limited Potential

Authors [18] researched the wind energy reserve
at 10 m height based on data analysis from 10
wind stations across the North West, North East,
North Central, South East and South West geopo-
litical zones. The research showed some promise
as it inferred that the sites are potential wind
farm areas with moderate wind regimes, having
wind regimes between 3.6 and 5.1 m/s according
to the Beaufort scale. This is because most wind
turbines start generating electricity at wind
speeds (cut in rate) of around 3-4 m/s.
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energy utilisation in the country. Therefore, ad-
dressing the aforementioned associated chal-
lenges will put the country’s energy situation in a
better run.

CONCLUSIONS

Wind energy integration is increasing globally.
Nigeria is blessed with enormous opportunities
for harnessing wind for various applications,
more specifically in the core northern region of
the country. Renewable energy (wind) can effec-
tively be produced in the Sudano-Sahelian Eco-
logical Zone of Nigeria as suitable wind corridors
are available. A mean wind regime in the region
was found to lie between 4.0-7.5 m/s at 10 m
above the ground. Variable-speed wind turbines
are preferable as they are ideal for efficient pow-
er generation, irrespective of wind speed. Model
simulation of wind energy systems assists in es-
timating the extent of electrical energy produced
at given conditions using the wind potential
available at the region's corridors and aid in the
realistic analysis of the future dynamics of elec-
tricity demand and supply, hence helping in ef-
fective energy planning. Poor government moti-
vation for wind energy technology (WET) and
lack of adequate research and development tai-
lored towards WET, to mention just a few, re-
mains the associated challenges hindering the
technology despite its vast prospects. This transi-
tion into a low-carbon energy system in the Su-
dano-Sahelian Ecological Zone of Nigeria is feasi-
ble. It will help address the energy shortfall, en-
hance climate change mitigation, and assist in
sustainable human development and continued
economic growth, especially if the associated
challenges are overcome.
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Abstract. This study aimed to conduct an impact assessment on the technology-
based extension projects undertaken by the faculty extensionists from the College
of Information and Communications Technology to provide a basis for designing
sustainable extension activities. Descriptive research was utilized for this study. The
researchers employed a survey instrument via Google Form to gather data from the
25 respondents from the city of Cabanatuan, province of Nueva Ecija. Results show
that the college caters to a diverse range of beneficiaries. Beneficiary respondents
believed that the projects had contributed to their capacity building, computer
literacy, and livelihood. Their participation in the extension project made them
productive at work and allowed them to develop new knowledge and skills relevant
to contributing to community building. The researchers suggest that the results be
utilized to design sustainable extension projects, consider partnerships with other
higher learning institutions, and conduct regular evaluations and assessments of
different extension projects.

Keywords: Community Development; Extension; Impact Assessment; Technology-

Based Projects.

INTRODUCTION

One of the fourfold duties of a state university in
globalization has a crucial impact on the devel-
opment of Philippine higher education institu-
tions. It permits the cross-border and cross-
cultural exchange of products, technology, infor-
mation, and other resources [1]. It also enables
diverse communities to collaborate and share
ideas for improving and enhancing their lives.
Higher education institutions (HEIs) are chal-
lenged by globalization to pursue excellence con-
tinuously.

The four roles of higher education institutions
are effective instruction, research, community
service, and production. These essential func-
tions contribute to the holistic development of
the learner and the community. Teaching is
about giving students knowledge and skills, re-
search is about coming up with new theories and
practices for the university and the community,
community service is about making the commu-
nity better and affecting the lives of many differ-
ent people, and production is about getting more
resources and making more money [2].

One of the fundamental functions of higher edu-
cation institutions is to conduct extension initia-

Section “Education”

tives. The Commission on Higher Education of
the Philippines issued Memorandum Order 52
series of 2016 articulating policies and guidelines
on HEI community extension programs for the
"provision of space to discover practical, evi-
dence-based, and scientific solutions that can ad-
dress real-world social, economic, and environ-
mental challenges of partner citizens and com-
munities” [3].

The purpose of extension projects is to assist
many stakeholders with sustainable programs
and activities. Authors [4] say that an extension
project resulted in moderate changes in commu-
nity knowledge, attitudes, and lifestyles, based on
a survey they conducted to evaluate the impact of
extension projects done between March 2009
and December 2015. The transfer of learning and
the development of new information and skills
among beneficiaries for their growth, improve-
ment, and community development might be one
of the activities undertaken in an extension pro-
ject.

Information technology (IT) has become a crucial
factor in several businesses' accelerated expan-
sion and advancement. IT contributes to achiev-
ing sustainable growth and developing commu-
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nities, whether in the health sector, governance,
business and corporate industries, agriculture, or
education. When extending IT-related activities,
programs, and projects, an impact assessment
must be done to determine the project's
strengths and weaknesses and new opportuni-
ties for developing new projects, programs, and
services for the community.

This article describes the evaluation of the exten-
sion projects completed by faculty extensionists
from a higher learning institution in Nueva Ecija,
Philippines. The impact assessment results pro-
vide a greater understanding of the project's ef-
fects on the various beneficiary groups. The
study also allows faculty extensionists and the
college to develop new initiatives, programs, and
activities for the stakeholders' benefit and de-
termine how well they have benefited the vari-
ous community members.

Statement of the Problem

In general, this study aimed to conduct an impact
assessment of the extension project undertaken
by the faculty extensionists from the College of
Information and Communications Technology.

Specifically, it sought to answer the following:

1. How may the profile of the beneficiaries be de-
scribed in terms of age, civil status, sector, munic-
ipality, income?

2. How may the impact assessment of the exten-
sion project be described in terms of capacity-
building, computer literacy, livelihood?

3. How may the overall impact assessment of the
extension project conducted by faculty exten-
sionists from the College of Information and
Communications Technology be described?

4. s there a significant difference in the benefi-
ciaries' level of knowledge before and after the
extension activity?

5. Is there a significant difference between the
computer literacy level of the beneficiaries be-
fore and after the conduct of the extension activi-

ty?

METHODS

The descriptive research design is a quantitative
research strategy employed in this study. To
clearly understand the population and find solu-
tions to the research topic, the researchers
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sought to describe it methodically. Researchers
were able to figure out how the projects that fac-
ulty extensionists from the College of Infor-
mation and Communication Technology (CICT)
worked on affected the community.

The study was conducted in Cabanatuan, Nueva
Ecija Province, Philippines. It involved the bene-
ficiaries of different extension projects undertak-
en by the CICT. From December 2021 to March
2022, twenty-five people volunteered to partici-
pate in the impact assessment. The instrument is
composed of two parts. The first part includes
the demographic profile of the respondents. The
second part covers closed-ended questions in-
quiring about the impact of the extension pro-
jects on the respondents' capacity building, com-
puter literacy, and Livelihood.

The instrument used was subjected to face and
content validity tests. Reliability analysis was al-
so conducted to assess the project's capacity
building, computer literacy, Livelihood, and
overall impact.

Table 1 presents the reliability analysis. Calculat-
ed Cronbach's alpha for the scales indicates that
the instrument was valid and reliable.

Table 1 - Reliability Analysis

Cronbach’s Al- | No. of
Scale
pha Items

Capacity Building 0.905 7
Computer Literacy 0.918 6
Livelihood 0.983 10
Overall Impact 0.973 9
Assessment

In the conduct of data gathering, the researchers
engaged in a series of activities:

1. Performed a review of related literature and
studies relevant to understanding the topic un-
der investigation and the essential steps to be
conducted for impact assessment.

2. Sought permission to conduct the study.

3. Utilized Google Forms because the conduct of
the data gathering happened during the time of a
pandemic.

4. Informed the respondents of the objectives of
this study. The implications and impact of their
participation were also explained.

5. Respondents were assured that the data gath-
ered were treated with the utmost confidentiality
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and anonymity and that their involvement would
not cause any harm to them.

6. The researchers collected, analyzed, and inter-
preted the data using appropriate statistical
tools.

Table 2 presents the response mode and scoring
guide used for this study.

Table 2 - Response Mode and Scoring Guide

Numerical Range Level of Level of
Rating Agreement Impact
4 3.25- Strongly Very High
4.00 Agree Impact
2.50- High
3 3.24 Agree Impg;lct
2 L.75- Disagree Low
2.49 Impact
1 1.00- Strongly Very Low
1.74 Disagree Impact
RESULTS AND DISCUSSION

Profile of the Respondents. The following data
show the shape of the CICT’s Extension Program
beneficiaries from 2016-2020.

Figure 1 presents the age distribution of the ben-
eficiary respondents who participated in the sur-
vey conducted by the college. Data show that the
beneficiaries came from different age groups:
early adults (ages between 20 and 40), middle
adults (ages between 40 and 60), and late adults
(above 60).

18-2425-3031-3637-4243-4849-5455-60above
60

S P, N WH UL NN @

Figure 1 — Age Distribution

This finding implies that the college could reach
out to different groups of people through the ex-
tension projects and activities that the faculty ex-
tensionists had conducted.

Section “Education”

Figure 2 below depicts the data on the civil status
of the respondents. More than half of the re-
spondents are married (58%).

m Single = Married

Figure 2 - Civil Status

This finding shows that ICT proficiency is needed
by everyone. Even married individuals and/or
working parents must gain essential competen-
cies and skills.

Regarding the beneficiaries' place of residence,
Figure 3 below shows that most of them, 56%,
reside in municipalities outside of Cabanatuan
City but still within the province of Nueva Ecija. It
is noteworthy that there were also a few benefi-
ciaries who lived outside of the area.

m Cabanatuan City
= Other Municipalities in Nueva Ecija

Outside Nueva Ecija

Figure 3 - Place of Residence

This is a good indicator that the college was able
to design and implement extension projects that
are relevant and interesting to individuals and
working professionals who do not reside in the
province.
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Figure 4 below presents the data on the sectors
represented by the extension beneficiaries of the
college.

= Private Individual = Employed Parents

Senior Citizen = Students

Figure 4 - Sectors They Belong

It can be seen from Figure 4 that 60% of the re-
spondents describe the industry of employed
parents. This means that the extension projects
designed and conducted by the CICT faculty ex-
tensionists focused on the ICT skill- and capabil-
ity-building of employed individuals and parents.

The data on the monthly family income is shown
in figure 5 below. As can be gleaned from the fig-
ure, the payment of the respondent-beneficiaries
did not have a significant increase from 2016-
2020.

15

0||I|I|I|I||

2016 2017 2018 2019 2020 2021

(€]

M 10,000-11,999 m 12,000-13,999

14,000-15,999 W 16,000 and above

Figure 5 - Monthly family income

This implies that the skills- and capacity-building
seminars, training and workshop sessions, and
other skill-based extension activities will not
immediately impact the individuals' incomes.
This further suggests that these individuals be
trained or exposed to entrepreneurship training
or workshops so they will be able to gain

Section “Education”

knowledge on how they can use their technical
knowledge to get additional income for their
families.

Impact Assessment on Capacity-Building, Comput-
er Literacy, and Livelihood. Table 3 presents the
impact assessment results on the extension pro-
ject in terms of capacity-building for the benefi-
ciaries. Findings show that the overall impact of
the extension activity on capacity building has a
very high impact on the overall mean score of
3.62. Specifically, the beneficiaries expressed that
the learning they had acquired from the exten-
sion projects was beneficial to their professions
and hobbies (p = 3.76). The knowledge that the
beneficiaries developed from the extension pro-
ject was relevant (n = 3.72) and essential for
them to start new business ventures (1 = 3.72).

Furthermore, the beneficiaries expressed that
the extension projects helped them to land better
jobs (1 = 3.60), develop their confidence (n =
3.52), and produce a new source of possible per-
sonal income generation activities (u = 3.52).
Lastly, results show that the knowledge they
have developed through the extension project
can be shared with others to empower other in-
dividuals as well (n = 3.52). These findings imply
that the CICT’s extension projects on capability
building have been implemented successfully.

Table 3 - Impact Assessment of Extension Project
relating to Capacity Building

Item Statements Mean | Verbal Interpretation
CB1 3.76 | Strongly Agree

CB2 3.52 | Strongly Agree

CB3 3.52 | Strongly Agree

CB4 3.52 | Strongly Agree

CB5 3.60 | Strongly Agree

CB6 3.72 | Strongly Agree

CB7 3.72 | Strongly Agree
Grand Mean 3.62

Verbal Interpretation | Very High Impact

Table 4 shows the result of the impact assess-
ment of the extension project on computer litera-
cy. The data in table 4 reveals that the overall
impact of the extension projects on computer lit-
eracy is very high, as reflected in the overall
computed mean score of 3.73. Specifically,
through these projects, the beneficiaries learned
new technological knowledge and developed
skills essential to becoming empowered citizens
(u = 3.76). Further, beneficiaries expressed that
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their acquired knowledge helped them improve
their work quality (u = 3.76) and expand their
computer literacy and skills (i = 3.76).

Table 4 - Impact Assessment of Extension Project
relating to Computer Literacy

Overall Impact of the Extension Projects. Table 6
below shows the overall impact of the extension
projects implemented by the college from 2016-
2020.

Table 6 - Overall Impact Assessment of the

Item Statements Mean | Verbal Interpretation Extension Project Rendered to the Beneficiaries
CL1 3.76 | Strongly Agree Verbal
CL2 3.72 Strongly Agree Item Statements Mean Interpretation
CL3 3.76 | Strongly Agree OIA1 3.04 Agree
CL4 3.76 | Strongly Agree OIA2 2.92 Agree
CL5 3.68 | Strongly Agree 0OIA3 2.88 Agree
CL6 3.68 | Strongly Agree 0lA4 2.80 Agree
Grand Mean 3.73 0IA5 2.88 Agree
Verbal Interpretation | Very High Impact OlA6 2.72 Agree
OIA7 2.80 Agree
OIA8 2.84 Agree
The knowledge they have gained also assists OIA9 2.84 Agree
them in effectively using computers, allowing Grand Mean 2.86
them to increase their productivity and work ef- Verbal Interpretation High Impact

ficiency.

Table 5 shows the data on the impact of the ex-
tension projects of the college on the Livelihood
of the beneficiary-respondents.

Table 5 - Impact Assessment of Extension Project
relating to Livelihood

Item Statements Mean | Verbal Interpretation
L1 3.04 | Agree
L2 2.84 | Agree
L3 2.64 | Agree
L4 2.64 | Agree
L5 2.60 | Agree
L6 2.64 | Agree
L7 2.60 | Agree
L8 2.64 | Agree
L9 2.60 | Agree
L10 2.60 | Agree
Grand Mean 2.68

Verbal Interpretation | High Impact

As seen from the table, the respondents believed
that the extension projects and/or programs they
attended impacted their Livelihood, as evidenced
by the overall computed mean of 2.68, described
as "High Impact". This may not be solely due to
their attendance and participation in the exten-
sion projects of the college. Still, the learning they
have gained from these activities has helped
them become more confident in doing their
work, making them more productive.

Section “Education”

The findings reveal that these projects were
meaningful to the respondents for the following
top three reasons:

1) they increased their productivity (i1 = 3.04);

2) they provided an opportunity to help the
community (p = 2.92);

3) they sparked their sense of volunteerism (pu =
2.88). It is, therefore, safe to say that the exten-
sion projects of the CICT helped these individuals
become productive members of the organiza-
tions, in particular, and the community, in gen-
eral.

Comparison of the Level of Knowledge Before and
After the Extension Projects. The table 7 below
shows the comparison of the levels of knowledge
and capacity of the beneficiaries before and after
the conduct of the extension projects.

Table 7 - Difference between the Level of
Knowledge/Capacity before and after the Extension
Activity

Sig (2- .
[tem t df tailed) Decision
Before and After i
the EXFep51on 20.189 24| 0.000 |Significant
Activity

As seen from the table, the computed p-value of
0.000 indicates a significant difference in the
scores given by respondents. This implies that
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the respondents believe that their knowledge
and capacity have been strengthened after at-
tending the extension program/s of the college.

Comparison of the Level of Computer Literacy Be-
fore and After the Extension Projects. Similarly,
table 8 shows a significant difference in the rat-
ing given by the beneficiaries regarding their
computer literacy level before and after the ex-
tension activity, as evidenced by the computed p-
value of 0.000. This means that the computer lit-
eracy level of the respondents has improved sig-
nificantly.

Table 8 - Difference between the Computer Literacy
Level before and after the Extension Activity

Sig (2- .
Item t df tailed) Decision
Before and After i
the Extension 24| 0.000 |Significant
Activity 12.273
CONCLUSIONS

After the data had been collated and interpreted,
the researchers arrived at the following conclu-
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INTRODUCTION swers that can address the real-world social,
economic, and environmental challenges of part-
One of the fourfold duties of a state university in ner citizens and communities” [2].
the Philippines is to carry out extension projects
and activities for the benefit of various stake-
holders and communities. The Philippine Repub-
lic Act No 7722, also known as the “Higher Edu-
cation Act of 1994”, mandates state-supported
institutions of higher learning to gear their pro-
grams to national, regional, or local development
plans [1]. Thus, conducting extension programs
is part of implementing these mandates given to
higher learning institutions. Along with commu-
nity extension programs come instruction, re-
search, and production. These are all essential
elements for implementing a university’s vision
and goal.

Authors [3] assert that higher learning institu-
tions, as producers of knowledge or hubs for in-
novations, have a strategic position to work in
partnership with communities, businesses, and
industries. Activities include the transfer of
knowledge or technology in a particular devel-
opment area. Community extensions are carried
out to assist numerous stakeholders who require
various forms of assistance to improve their
quality of life. Extension activities are carried out
through various sustainable initiatives and pro-
grams to empower different individuals. These
initiatives and programs are thoughtfully de-
signed to meet the demands of the intended
The Commission on Higher Education, through stakeholders or beneficiaries.

Memorandum Order No 52 Series of 2016, ex-
pressed a policy providing guidelines for higher
learning institutions on the conduct of extension
programs. It states, “provision of space to discov-
er practice-, evidence-, and science-based an-

The following sections of this paper discuss a
brief review of related literature about technical
assistance and impact assessment. The presenta-
tion of the research problems and hypotheses of
this study then follows it. Afterwards, the meth-
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odology is presented, followed by the results and
discussion. Finally, the conclusion and recom-
mendations are presented.

Technical Assistance. Different types of extension
activities can be done in an extension program.
One of these is the provision of technical assis-
tance (TA). Technical assistance refers to profes-
sional help, guidance, or support for target
stakeholders to be more functional and produc-
tive in their duties. Technical assistance leads to
sustainable activities for an organisation that re-
ceives advice and help from technical experts. In
conducting technical assistance, applying appro-
priate tools, techniques, and procedures is neces-
sary to deliver and implement a project [4] suc-
cessfully.

In a technical assistance activity, faculty exten-
sionists must collaborate effectively with one an-
other and target beneficiaries. The process of the
action must also be systematic so that the target-
ed stakeholders may benefit from it. Further-
more, TA should be flexible in addressing prob-
lems and challenges encountered in the institu-
tion. Lastly, faculty extensionists must accom-
plish custom-built or uniquely designed activities
for a target audience so that results can be easily
observed and the goals of the action can be effec-
tively achieved.

Impact Assessment. An impact assessment is nec-
essary to understand the effectiveness of the
technical assistance provided. In the public policy
domain, impact assessments are formal, evi-
dence-based procedures that assess a public pol-
icy’s technical, social, and environmental ef-
fects [5].

In the context of community extension, “impact
assessment” refers to evidence-based activities
and procedures that assess the technical, social,
and environmental effects of an extension activi-
ty towards sustainable development. Hence, im-
pact assessments are necessary to evaluate if an
extension activity could deliver its expected out-
comes to the target beneficiaries, identify the
room for additional services to be rendered, and
determine future projects that may benefit dif-
ferent stakeholders for capacity building and
community development.

Author [6] identified four significant aspects of
impact assessment. This includes institutional,
social, economic, and technological factors. The
institutional evaluation covers the impact of a
technology implemented in an organisation’s

Section “Education”

administrative and operational aspects. Mean-
while, the social element evaluates an interven-
tion’s effect on the beneficiaries’ behaviour and
activities. On the other hand, the economic piece
investigates how an intervention has impacted
the financial capacity of an organisation. Lastly,
the technological aspect views how innovation
has caused significant changes to the technolo-
gies utilised in an organisation.

The impact assessment of the technical assis-
tance is conducted from a more socially inclined
perspective. This enables organisational leaders
to investigate how intervention activities and so-
lutions have significantly impacted their daily
operations.

In conducting an impact assessment, several var-
iables may be considered. Timeliness, quality of
work, professionalism and courtesy, and
achievement of objectives are variables consid-
ered in the impact assessment of the technical
assistance provided by the faculty extensionists
for this study. These variables are significant el-
ements when investigating how the overall satis-
faction of beneficiaries can be determined.

Timeliness ensures that the activity is done fol-
lowing the identified timeframe and schedule of
activities. The quality of work refers to the over-
all output and service performance that conform
to acceptable standards. Professionalism and
courtesy reflect the faculty-extensionists’ com-
prehensive competence. Achievement of objec-
tives is a measure to identify if the faculty-
extensionists were able to achieve the goals of
the technical assistance activity.

While various studies have been conducted in the
past, this study aims to contribute to the growing
body of literature available focusing on impact
assessment. Specifically, it sought to contribute
to the increasing number of papers discussing
evaluating technical assistance activities as one
of the endeavours of the extension programs.
The study also shows how to design and develop
plans for training and extension projects to make
the process of research, extension, and training
work together.

Statement of the Problem

In general, this study aims to evaluate the satis-
faction of the technical help that information
technology faculty extensionists from the College
of Information and Communications Technology
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have given so that a training and extension de-
velopment plan can be made using that infor-
mation.

Specifically, it sought to answer the following:

1. What is the assessment of the respondent-
beneficiaries on the technical assistance ren-
dered by faculty extensionists in terms of timeli-
ness, quality of work, professionalism, courtesy,
and achievement of objectives?

2. What is the overall satisfaction of the respond-
ent-beneficiaries on the technical assistance pro-
vided by faculty extensionists?

3. What are respondents’ perspectives on the
usefulness of technical assistance provided by
faculty extensionists?

4. What impact does the technical assistance
provider to the organisation?

5. What are the needed and suggested extension
projects and activities to be conducted by the
faculty extensionists?

6. Is there a significant difference between the
level of difficulties experienced before and after
the conduct of the extension activity?

Hypothesis

Ho: There is no significant difference between the
level of difficulties experienced before and after
the conduct of the extension activity.

Hi There is a significant difference in the difficul-
ty level encountered before and after the exten-
sion activity.

METHODS

Research Design. This study applied a conver-
gent-parallel mixed-methods research design.
Mixed-method research design is a technique to
collect, analyse, and “mix” quantitative and quali-
tative data to answer research problems [7].
Combining quantitative and qualitative ap-
proaches provides a better understanding of the
research problem. Using the mixed-method pro-
cess, the researchers can extrapolate better in-
sights and answers from the collected, organised,
and analysed data. In the convergent-parallel ap-
proach, the researchers simultaneously conduct
the quantitative and qualitative elements in the
same phase, assess the methods equally, analyse
the components independently, and interpret the
results together [7]. The research process can be
symbolised as a qual-quan approach [8]. Follow-
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ing this approach, the researchers ensured that
the instrument and activities conformed to the
convergent-parallel practice.

Participants in the study and the location of the
study. The respondents to this study were em-
ployees from one of the extension partner agen-
cies of the College of Information and Communi-
cations Technology in the province of Nueva Eci-
ja, Philippines. A total of 24 participants joined
this study. Based on a 95% confidence level and a
10% margin of error, the total number of partici-
pants is considered statistically significant to de-
scribe the entire population.

Research Instrument. The research instrument
was based on the results of reviewing related lit-
erature and studies. It was composed of two
parts. The first part covers the quantitative as-
pect, and the second covers the qualitative sec-
tion. Since the study employed a convergent-
parallel design, the researchers combined the
quantitative and qualitative elements of the in-
strument. To ensure that the research instru-
ment was valid and reliable, the researchers sub-
jected the developed tool to face and content va-
lidity. Other researchers were invited to give
their valuable feedback about the device. The
suggestions offered were considered to improve
the instrument. To ensure the instrument'’s relia-
bility, the researchers performed reliability anal-
ysis using Software Packages for Social Sciences
version 26. Table 1 presents the results of the
reliability analysis.

Table 1 - Reliability Analysis

Cronbach’s Al- No. of
Scale
pha Items

Timeliness 0.882 3
Quality of Work 0.813 3
Professionalism and 0.897 3
Courtesy
Achlevement of Objec- 0.837 3
tives

The computed values of Cronbach’s alpha reflect
the tests’ results on the instrument’s reliability
and consistency. As can be seen in the table, the
timeliness scale has a computed coefficient alpha
of 0.882, the quality of work scale has a coeffi-
cient alpha of 0.813, the professionalism and
courtesy scale has a coefficient alpha of 0.987,
and the achievement of objective scale has a coef-
ficient alpha of 0.837. All of the calculated alpha
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coefficients are between 0.8 and 0.89. Thus, the
rankings were all considered good and yielded
reliable results.

Data Gathering Procedures. The researchers in
the data collection activities used various proce-
dures. A review of related literature was con-
ducted to gain significant knowledge and infor-
mation about the topic under investigation. The
results of reviewing related materials were es-
sential in crafting the research report and the da-
ta-gathering instrument used in this study. The
researchers then sought approval through a writ-
ten communication letter to the head of the
agency to conduct the impact assessment on the
technical assistance provided. After the head of
the agency allowed the researchers to show the
data gathering, the research instruments were
handed over to the agency employees to answer.
Complete instructions were given so the re-
spondents could quickly answer the research in-
strument.

The researchers ensured that ethical research
considerations were followed and applied cor-
rectly in administering the instrument. The re-
searchers guaranteed the respondents that no
harm was inflicted in the conduct of the study.
The utmost confidentiality and anonymity of per-
sonal data were also considered. During the data
collection process, proper file storage and securi-
ty were also implemented.

Data Analysis. A statistical treatment was applied
in the analysis of the collected data. Using SPSS
version 26, the researchers calculated the
weighted mean to answer the first and second
research problems. Table 2 presents the re-
sponse mode and scoring guide used in the quan-
titative section of this study.

Table 2 - Response Mode and Scoring Guide

The open-ended questions for the third, fourth,
and fifth research problems were analysed using
a thematic analysis technique. Themes were
identified based on the responses of the partici-
pants. The thematic analysis includes familiarisa-
tion, coding, generating articles, reviewing piec-
es, defining and naming themes, and writing
up [9].

The sixth research problem was examined with a
paired-sample t-test to determine the difference
in the difficulty level experienced before and af-
ter the extension activity. The paired sample t-
test compares the computed means of two meas-
urements from the same individuals [10]. A pre-
test and post-test were used in this study to de-
termine the level of difficulty experienced before
and after the technical assistance was provided
to see if there was a significant difference.

RESULTS AND DISCUSSION

Quality of Technical Assistance. Table 3 presents
the result of the assessment provided by the re-
spondents on the timeliness of the technical as-
sistance offered by the faculty extensionists. The
ability to complete an activity within the ex-
pected time frame is timeliness. In conducting
technical assistance, it is necessary to act
promptly to solve issues and avoid possible prob-
lems that may occur when problems are not im-
mediately addressed.

Table 3 - Timeliness

Verbal

Mean Interpretation

[tem Statements

The request for technical
assistance was finished
promptly.

3.708 | Strongly Agree

Questions relating to the

technical assistance rendered | 3.875 | Strongly Agree

Numerical Ver})al Interpre- Ver.bal Interpre- were answered immed.iately.
Rating Range | tation for Level | tation for Level The' schedule for technical
of Agreement | of Satisfaction assistance was followed, and |3.750 | Strongly Agree
4 3.25- |Strongly Agree |Very Satisfied service was done promptly.
4.00 Grand Mean 3.778
3 2.50- |Agree Satisfied Verbal Interpretation Very Satisfied
3.24
2 1.75- |Disagree Dissatisfied
249 In table 3, the findings revealed that the re-
1 1.00- |Strongly Disa- | Very Dissatis- spondents were very satisfied because the re-
174 |gree fied quest for the conduct of technical assistance was

Section “Education”

completed promptly (u=3.708). The faculty ex-
tensionists answered the questions about tech-
nical assistance immediately (u=3.875). As a re-
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sult, the respondents were highly pleased by be-
ing able to immediately respond to the queries
and concerns relating to the technical assistance
activity, and participants’ confidence in the ser-
vice and the team increased. This contributes to
the trust being given to the group. Lastly, the
schedule of the assistance provided was fol-
lowed, and the service was done promptly
(u=3.750). Hence, benefits can be immediately
observed and achieved because of the timely
manner in which problems and challenges are
addressed as part of the technical assistance.

Quality of Work. In table 4, the assessment of the
quality of work is presented. The quality of the
work pertains to the degree to which the faculty
extensionists could provide the needed assis-
tance in consideration of the utmost conduct,
practice, and procedures. Providing high-quality
technical service is essential for beneficiaries to
have a positive experience with technology.
When a high quality of work is observed, the bet-
ter output can be achieved. Further, the quality of
work also reflects the individual capabilities of
the faculty extensionists. Hence, high quality is
equivalent to competent professional practices
and abilities.

Table 4 - Quality of Work

Professionalism and Courtesy. In terms of profes-
sionalism and courtesy, Table 5 presents the re-
sult of the assessment made by the respondents
on this aspect. Professionalism and courtesy re-
fer to conducting technical assistance ethically
and professionally. Faculty extensionists must be
courteous and act professionally because they
exhibit the culture of the organisation to which
they belong and present their character and atti-
tude as individuals.

Table 5 - Professionalism and Courtesy

Verbal Inter-

Mean .
pretation

Item Statements

The faculty extensionists
were courteous and ethical |3.958 | Strongly Agree
professionals.

The technical assistance pro-
vided was professionally|3.958 |Strongly Agree
conducted and administered.

The faculty extensionists pre-
sented themselves profes-|3.916 |Strongly Agree

sionally.
Grand Mean 3.944
Verbal Interpretation Very Satisfied

Verbal Inter-

Mean .
pretation

[tem Statements

The faculty extensionists ex-
hibited a high quality of ser-
vice in performing technical
assistance.

3.916 | Strongly Agree

The quality of work done was
commendable and impres-|3.750 |Strongly Agree
sive.

Problems were solved, and
solutions were given as part|3.916 | Strongly Agree
of the technical assistance.

Grand Mean 3.860

Verbal Interpretation Very Satisfied

As shown in Table 4, the faculty extensionists
have exhibited a high quality of service in per-
forming technical assistance (1=3.916). Benefi-
ciaries were very satisfied with this performance.
The work done by the faculty extensionists was
commendable and impressive (u=3.750). Lastly,
beneficiaries were very satisfied with the quality
of work rendered because the problems were
solved, and solutions were given by the faculty
extensionists (1=3.916).

Section “Education”

In table 5, respondents were very satisfied be-
cause the faculty/extensionists were courteous
and worked ethically (u=3.958). They were also
delighted because the service was performed
with highly professional conduct and adminis-
tered with the utmost competence (u=3.958).
Lastly, respondents were very satisfied that the
faculty extensionists could present themselves
professionally in actions, words, and quality of
work (1=3.916).

Achievement of Objectives. Faculty extensionists
must be able to carry out activities and proce-
dures that are relevant to the goals. This refers to
taking vital actions that lead to the realisation of
targets. The faculty extensionists demonstrated
skills that would lead to achieving goals while
providing technical assistance.

As shown in Table 6, the beneficiaries were very
satisfied with the technical assistance because
the identified objectives were achieved
(1=3.916), and the benefits were realised. The
technical assistance dramatically contributed to
the improvement and quality of service the bene-
ficiaries provided in the office (u=3.833). Moreo-
ver, the technical assistance provided has caused
a significant improvement in the overall quality
of work in the organisation (u=3.875).
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Table 6 - Achievement of Objectives

Verbal Inter-

Mean .
pretation

[tem Statements

The identified objectives for
the technical assistance were | 3.916 | Strongly Agree
achieved.

The technical assistance pro-
vided benefits to the organi-|3.833 | Strongly Agree
sation.

The quality of work im-
proved the overall quality of|3.875 | Strongly Agree
work in the organisation.

Grand Mean 3.875

Verbal Interpretation Very Satisfied

Summary and Overall Satisfaction. Table 7 pre-
sents the general overview and satisfaction of the
technical assistance conducted.

Table 7 - Summary and Overall Satisfaction

Verbal Interpreta-

Variables Mean .
tion
Timeliness 3.778| Very Satisfied
Quality of Work 3.860 | Very Satisfied
Professionalism and | 3.944 | Very Satisfied
Courtesy

Achievement of Objec-|3.875 | Very Satisfied
tives

Overall Satisfaction 3.864 | Very Satisfied

As can be seen in Table 7, timeliness has an over-
all computed mean of 3.777, the quality of work
has a general computed standard of 3.860, pro-
fessionalism and courtesy have an overall com-
puted mean of 3.944, and the achievement of ob-
jectives has an overall computed mean of 3.874.
All four of these variables got a very high rating
from the beneficiaries.

When asked about the overall satisfaction of the
beneficiaries of the technical assistance provided
by faculty extensionists, they expressed that they
were delighted, as seen in the overall computed
weighted mean of 3.916. Overall, technical assis-
tance has made a big difference in the quality of
work done by the people who receive it and the
organisations where they work.

The perceptions of the respondents on the useful-
ness of the technical assistance. Based on the re-
spondents’ answers, three themes emerged
about the technical service rendered by the facul-
ty extensionists from the College of Information
and Communications Technology. This includes

Section “Education”

improved data transfer and communication, es-
tablishing a stable internet connection, and en-
hancing the workplace environment.

Improved Data Transfer and Communication. Re-
garding the improvement in data transfer and
communication, 19 respondents expressed that
the technical assistance rendered was helpful for
the organisation. They mentioned that the activi-
ty had caused significant changes in the way they
performed their duties of transferring and re-
ceiving files and communication. The following
statements were some of the information ex-
tracted from the answers of the respondents:

“The technical assistance is beneficial in the organ-
isation in terms of receiving and transferring
online data as well as communication with co-
workers” (Respondent No 2).

“It [the technical assistance] was useful in enhanc-
ing communication between the client and the or-
ganisation. It also improves the performance of the
employees (Respondent No 5) in a way that is ef-
fective and good.”

“The technical assistance was beneficial to the or-
ganisation. It makes the uploading and download-
ing of data faster through a strong and stable con-
nection” (Respondent No 17).

Establishment of a Stable Internet Connection. The
other theme identified was the establishment of a
stable internet connection. The respondents stat-
ed that the activity was necessary for a better
network connection, which impacts how they
conduct their office activities. The following
statements are some of the answers given by the
respondents to establish a stable internet con-
nection.

“Internet connectivity is essential and useful in our
office. The technical assistance given by the college
helped us have an internet connection without is-
sues” (Respondent No 4).

“[Technical assistance] was beneficial because it
was a practice run for giving technical assistance;
there was no problem” (Respondent 2).

“The Internet connection hasn’t had any problems
since the faculty extensionists gave us technical
help” (Respondent No 11).
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Enhancement of the workplace environment. The last
identified theme is related to the enhancement of
the workplace environment. The faculty exten-
sionists have contributed to the improvement of
the working environment because of the tech-
nical assistance given in the organisation. The
following are some of the responses from the re-
spondents.

“The technical help was very helpful in setting up
the internet line connections in a way that made
the office look better, in addition to fixing the in-
ternet connections” (Respondent No 14).

“The cable wires became organised. Because there
were fewer users connected to the wifi, the connec-
tion became faster” (Respondent No 22).

The Impact of Technical Assistance on the Organiza-
tion. Participants in this study have expressed
their views about the impact of the technical as-
sistance provided to the organisation. Three
themes were identified: improved connectivity,
workplace communication tools enhancement,
and employee performance. The participants’
responses generally express positive views about
the technical assistance provided by the faculty
extensionists. They are optimistic about the ef-
fects and impacts of the service rendered.

Improved Connectivity. One of the main goals of
technical assistance is to provide a means to
solve connection issues and challenges experi-
enced in the organisation. With the expertise of
the faculty extensionists, they were able to solve
the problems currently encountered by employ-
ees in the organisation. The following are some of
the extracted statements of the participants,
which reflect that the service helped improve
connectivity in the office.

“The assistance helped make our internet connec-
tion more reliable. This made our virtual meetings
and seminars possible; the submission of reports
and communication was easy too” (Respond-
ent No 2).

“Our internet connectivity problems were resolved
by the technical assistance, including problems in
submitting reports, virtual meetings, and all mat-
ters that require an internet connection” (Re-
spondent No 9).

Section “Education”

“The impact made to the organisation by the tech-
nical assistance is the convenience of access to the
internet” (Respondent No 14).

“Connecting to online meetings has become easier,
and the delay of reports online has become mini-
mal” (Respondent No 15).

“Our office needs reliable internet connections ac-
cessible to all employees; the assistance provided
by faculty extensionists resolved this” (Respondent
No 18).

“Our office has no problem in terms of internet
connection after the conduct of the technical assis-
tance” (Respondent No 23).

“Our internet connection is fast now, and all our
employees can access the wifi” (Respondent
No 24).

Enhancement of workplace communication tools.
The technical assistance helped the beneficiaries
improve their installation of the hardware com-
ponents. The workplace has been enhanced by
making the necessary improvements in the wir-
ing and other facilities. As a result, the workplace
is better organised. The following statements
were extracted from the responses made by the
participants relating to the enhancement of
workplace communication tools:

“The assistance made our internet connection fast;
the lines were also fixed, thus making all of the us-
ers connect to the internet or wifi” (Respond-
entNo 1).

“Ease in the movement of personnel in the work-
place” (Respondent No 7).

“Faster and uninterrupted internet connection,
lines, and network were fixed” (Respondent No 9)

“Reliable internet connection and network/wires
were improved” (Respondent No 16).

Improvement in Quality of Performance. Improve-
ment in quality of performance is the last theme
identified in terms of the impact of technical as-
sistance on the organisation. The participants
have expressed the following statements relating
to how the technical assistance has helped and
improved the quality of performance they prac-
tice and showcase in the organisation.
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“Ease and successful execution of the organisa-
tion’s roles and functions” (Respondent No 4).

“It has made work much easier, from client inter-
action to delivery of service” (Respondent No 11)

“It has made work much easier, from client inter-
action to delivery of service” (Respondent No 18)

“Our internet connection was consistently availa-
ble, which helped us complete our work faster”
(Respondent No 20).

“It provides a faster workflow within the organisa-
tion” (Respondent No 23).

The Extension Projects and Activities Needed. The
conduct of the technical assistance has opened
opportunities for faculty extensionists to extend
other activities and services for the betterment of
the institution. From the results of the analysis of
the participant’s responses, they have mentioned
the following activities as needed: Seminars on
computer literacy; orientation to hardware and
software troubleshooting; prevention of mal-
ware; seminars on Google Sheets; innovation and
improvement of IT systems; and seminars on
Google Meet Figure 1 presents the word cloud of
the most sought-after extension projects to be
conducted by the faculty extensionists in the or-
ganisation.

Word Processing, Spreadsheet, and Presentation

Cor\rlv)uter Literacy
Malware Prevention

Figure 1 - Word cloud of the suggested extension
activities

The researchers categorised the suggestions
from the participants and came up with two gen-
eral activities: office productivity tool training
and workshops and technical support training
and workshops. These proposed extension activi-
ties result from the collaboration between the
faculty extensionists and the technical assistance
project beneficiaries.

Before the technical assistance, the difficulty was
severe, as reflected in the mean rating of 1.500.
The low mean rating means serious difficulty is
experienced, while the high mean rating implies
a common difficulty. Using a paired sample t-test,

Section “Education”

the results revealed a significant difference be-
tween the difficulty before and after the technical
assistance.

Table 8 - Level of difficulties before and after the
technical assistance

Mean Differ-|P-
Mean
ence Value
Difficulty Before 1.500
Technical Assistance "
Difficulty After 3625 2125 | 0.000
Technical Assistance

Notes: Statistically significant at less than 5% based
on two-tailed tests.

This indicates that the technical assistance pro-
vided has caused improvements in the organisa-
tion. Hence, reducing the level of difficulties and
challenges experienced by their network man-
agement and communication mediums

CONCLUSIONS

Technical assistance is one of the essential activi-
ties that can be done in an extension project to
provide expert service and help beneficiaries
with capacity building, community development,
and overall quality of life. This study sought to
determine the timeliness, quality of work, profes-
sionalism, courtesy, and achievement of objec-
tives set for a technical assistance project under-
taken by faculty extensionists from a higher
learning institution in Nueva Ecija, Philippines. In
all of these areas, the respondent-beneficiaries
were very satisfied with the technical assistance
the faculty extensionists gave. They have also ex-
pressed the usefulness and impact of the activity
on their organisation. Further, respondents and
beneficiaries have suggested other relevant activ-
ities to be conducted as part of the more substan-
tial community extension partnership. The anal-
ysis results were used as a basis for crafting the
extension-and-training development plan for the
college.

Based on the result of the analysis, the following
recommendations are given:

1. The faculty extensionists must maintain a very
satisfactory performance rating by continuously
being committed and competent in conducting
technical assistance so that the positive assess-
ment made by the respondent-beneficiaries may
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be carried out and experienced by other prospec-
tive beneficiaries.

2. The positive result of the assessment of the
overall technical assistance can serve as a con-
tinuing measure to provide high-quality and ex-
cellent service to the community.

3. The identified uses of the technical assistance
expressed by the respondent-beneficiaries may
serve as a basis for other extension projects.

4. The positive impact of the technical assistance
conducted may serve as a reminder to improve
the quality of service given to the community for
sustainable and stakeholder capacity develop-
ment.

5. An extension-and-training interface may be
conducted with the following categories: office
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INTRODUCTION

Abstract. Soft drinks are consumed in Nigeria due to their easy availability,
distinct taste and ability to quench thirst. However, the high demand can reduce
production quality due to possible heavy metal contamination, leading to human
poisoning and death. This study evaluated some components of 100 soft drinks
in Nigeria and investigated the presence of heavy metal contaminants and
ascorbic acid concentrations. The presence of Arsenic, Cadmium, Lead,
Manganese, Nickel and Chromium in soft drinks was determined using an
atomic absorption spectrophotometer; the Ascorbic acid was determined using
the titrimetric method. The analysis of the soft drink revealed that Arsenic was
present in all the samples in a concentration ranging from 0.017 to 0.33 mg/I;
Cadmium - 0.027 to 0.160 mg/I; Lead - 0.046 to 0.109 mg/I; Manganese - 0.036
to 0.116 mg/l; Nickel - 0.002 to 0.110 mg/l; Chromium - 0.057 to 0.122 mg/I.
The attention of ascorbic acid ranged between 4.03 to 7.2 mg/100 ml.
Compared to WHO standards, the levels of the heavy metal contaminants were
above the tolerated limits for good quality drinking water in most samples.

Moreover, the ascorbic acid values in this analysis were lower than those the
manufacturers reported. Therefore, the National Health Surveillance agency
should monitor ascorbic acid. These results suggest that soft drinks in Nigeria
may be contaminated with heavy metals, which constitute a significant public
health problem. Quality control is recommended during production, especially
during sterilization and purification steps.

Keywords: WHO; Soft Drinks; Ascorbic Acid; Heavy Metals.

and funerals. It is presented to the public during

Soft drinks are one of the most consumed bever-
ages in Nigeria today. Soft drink consumption in
Nigeria in 2007 was estimated at 159.85 g/day
per capita [1]. Soft drinks come in various forms
and brands and are sold by several breweries in
the country [2, 3]. In Nigeria, the young and old
consume soft drinks daily in large quantities due
to their low price, unique taste and thirst-
quenching potential. These drinks are easy to
consume daily, especially during hard work or
strenuous activities such as sports (EFSA). Due to
its relatively low price, it is widely consumed
during holidays and celebrations and is tradi-
tionally used for naming ceremonies, weddings

Section “Chemistry”

festivals [4]. The hot weather conditions in the
country also contribute to the high consumption
of soft drinks. The increasing demand for food
safety stimulates research regarding the benefits
and risks of consuming foodstuffs and beverages.
Metals composition of foods is of interest be-
cause of their essential and/or toxic nature to
man. Atmospheric contamination, the excessive
use of fertilizers and pesticides, and sewage
sludge or irrigation with residual waters are
among the causes of contamination of raw food-
stuffs [5] as a result of the soil, atmosphere, and
underground and surface water pollution, foods
and beverages are getting contaminated with
heavy metals [6]. Because of their high toxicity,
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arsenic, lead, and cadmium must be quantified in
food and drink [7].

Heavy metals are harmful and toxic to the human
body and cause significant health problems [9,
10]. These metals can cause acute and chronic
toxicity in children and adults through a variety
of mechanisms of action [11, 12]. Because some
heavy metals catalyze the oxidation reactions of
biological macromolecules, their poisoning can
lead to oxidative tissue damage [13]. Others have
genotoxic/carcinogenic potential that can cause
chromosomal abnormalities and mutations, and
cancer [14]. One of the primary mechanisms of
the toxic effects of heavy metals is the inhibition
of various mitochondrial enzymes and the dis-
ruption of cellular respiration by interfering with
oxidative phosphorylation [15, 16]. Some heavy
metals of health importance include cadmium,
lead, mercury, etc. Cadmium is a heavy metal
whose long-term accumulation may lead to can-
cer since it is a carcinogenic element [14]. Also,
over a long intake period, cadmium may accumu-
late in the kidney and liver because of its long bi-
ological half-life and may lead to kidney dam-
age [17].

Although lead is known to affect humans and an-
imals of all ages, lead exposure is most severe in
young children [18]. Central neurotoxicity is
children's most common form of lead poisoning
[19]. Other symptoms of lead poisoning in chil-
dren include gastrointestinal disturbances such
as anaemia, peripheral motor neuropathy, ano-
rexia, vomiting, abdominal pain, and growth re-
tardation [20]. Mercury is also dangerous to
health. Intoxication can occur in infants and
adults and has been shown to disrupt many cel-
lular processes, including protein and nucleic ac-
id synthesis, oxidative stress, calcium homeosta-
sis, and protein phosphorylation [21].

Ascorbic acid (vitamin C) is a water-soluble vit-
amin found in many biological systems and food-
stuffs (fresh vegetables and fruits, namely, cit-
rus). Ascorbic acid plays a vital role in collagen
biosynthesis, iron absorption, and immune re-
sponse activation and is involved in wound heal-
ing and osteogenesis. It also acts as a powerful
antioxidant which fights against free-radical-
induced diseases [22, 23]. Nevertheless, an
ascorbic acid excess can lead to gastric irritation,
and the metabolic product of vitamin C (oxalic
acid) can cause renal problems [24]. In some cas-
es, excessive quantities of ascorbic acid may in-
hibit natural processes occurring in food and can
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contribute to taste deterioration; added to apple
pulp (250 mg/kg), vitamin C inhibits oxidation
processes responsible for apple juice aroma [25].
Ascorbic acid is a labile substance, as enzymes
and atmospheric oxygen quickly degrade it. Its
oxidation can be accelerated by excessive heat
and light and heavy metal cations [22]. That is
why the ascorbic acid content of foodstuffs and
beverages represents a relevant indicator of
quality which has to be carefully monitored re-
garding its variation during manufacturing and
storage. This study aimed to determine the con-
centration of As, Cd, Pb, Mn, Cr and Ni in soft
drinks available in Bauchi, Bauchi State, Nigeria,
and to determine the concentration of Ascorbic
Acid in soft drinks to compare them with refer-
ence levels established for drinking water stand-
ard by the WHO.

MATERIALS AND METHOD

Beakers (250 ml), conical flask (250 ml), samples
bottle (100 ml), funnel, filter paper, distilled wa-
ter, analytical weighing balance (JA303P), meas-
uring cylinder (100 ml), burette and pipette,
specimen bottles, retort stand, volumetric flask
(250 ml), atomic absorption spectroscopy
(AA320) and heating mantle (KDM 1000 PEC
MEDICAL USA).

Hydro chloric acid (HCL) JHD-AR analytical rea-
gent, Nitric Acid (HNO3), 1 % Sodium thiosul-
phate dot five water (NazS203. 5H20), 5% Potas-
sium iodide solution (KI), Potassium iodate solu-
tion 0.1 M (KIO), Sulphuric acid 0.5 M (H2S04)
and Starch indicator.

A hundred samples were collected from Bauchi
Local Government Area, Bauchi State, and were
transported to the Chemistry Laboratory of Sci-
ence Laboratory Technology Department of
ATAP Bauchi.

The samples for analysis were digested by add-
ing 50 ml of the sample 2 ml of concentrated ni-
tric acid, and 6 ml of hydrochloric acid were add-
ed and heating till the total volume was reduced
to break the complex bonds and release the sam-
ple into solution. The solution was filtered into
another cup, made up to 100 ml with distilled
water and mixed thoroughly. The samples were
taken to the AAS machine for analysis.

The acidity of the soft drinks was done by the ac-
id titration method. 25 ml of the potassium io-
date solution was measured in a conical flask.

5002



Traektorid Nauki = Path of Science. 2022. Vol. 8. No 11

ISSN 2413-9009

20 ml of 5% potassium iodide was added. The
mixture was acidified with 10 ml of 0.5 H2SOa.
50 ml of the sample will be added to the acidified
solution, and add few drops of starch solution
will shake the flask carefully, titrate the liberated
iodide with the sodium thiosulphate solution
from the burette to its end point; either colour
less or back to the original colour of your sample.

RESULTS AND DISCUSSION

The concentration of the metals: Arsenic, Manga-
nese, Chromium, Cadmium and Nickel in the soft
drinks analyzed are presented in Table 1.

Table 1 - Shows the concentration of heavy metals in analyzed soft drinks

Sample Concentration of heavy metals, mg/1
As Cd Pb Mn Ni Cr

001 0.64+0.004 0.072+0.022 0.061+0.012 0.135+0.027 0.002+0.001 0.125+0.025
002 0.056+0.003 0.059+0.018 0.081+0.016 0.068+0.014 0.072+0.022 0.059+0.018
003 0.33+0.04 0.077+0.023 0.092+0.018 0.055+0.011 0.066+0.020 0.057+0.011
004 0.13+0.035 0.042+0.008 0.073+0.015 0.116+0.023 0.034+0.010 0.074+0.015
005 0.125+0.05 0.033+0.007 0.066+0.013 0.133+0.027 0.041+0.012 0.064+0.013
006 0.04+0.001 0.027+0.008 0.073+0.015 0.085+0.017 0.063+0.019 0.118+0.024
007 0.065+0.014 0.040+0.008 0.054+0.011 0.100+£0.020 0.007+0.002 0.059+0.018
008 0.067+0.031 0.160+0.048 0.046+0.009 0.036+0.007 0.037£0.011 0.005+0.002
009 0.017+0.004 0.026+0.005 0.087+0.017 0.087+0.017 0.110£0.003 0.122+0.024
010 0.024+0.016 0.149+0.045 0.109+£0.022 0.044+0.009 0.063+0.019 0.085+0.017

Each result represents the mean for ten samples
of each soft drink analyzed. The data obtained
indicated that heavy metal concentrations de-
pend on the type of Soft drinks analyzed. Due to
confidentiality reasons, detailed information
about the exact brand names of the analyzed soft
drinks is not disclosed in this study.

Table 2 represents the recommended maximum
permissible limits (MPL) for the investigated
metals in drinking water as given by WHO.

Table 2 - The maximum permissible limits of
drinking water as given by WHO

Table 3 - The concentration of Ascorbic Acid in soft

drinks analyzed

Sample | Concentration of Ascorbic, mg/ 100 ml
001 6.35+1.01
002 5.67+0.68
003 5.45+0.44
004 5.58+0.91
005 6.83+1.01
006 4.03+0.81
007 6.18+1.01
008 7.92+1.20
009 5.33+0.96
010 6.02+1.00

Metals Maximum Permissible limits, mg/1
Cr 0.05
Pb 0.01
Cd 0.005
As 0.010
Ni 0.02
Mn 0.05

Table 3 describes the concentration of Ascorbic
Acid in the soft drinks analyzed.

Section “Chemistry”

Arsenic was detected in most of the studied sam-
ples. The lowest concentration of (As) caught was
0.017 mg/], and the highest was 0.33 mg/l. The
maximum permissible limit for (As) in drinking
water is 0.010 mg/l, established by WHO. Be-
cause the levels in the examined was higher than
this sample's limit. Short-term exposure to levels
above the MCL causes nausea, vomiting, diar-
rhoea, muscle cramps, salivation, sensory dis-
turbances, liver damage, seizures, shock, and
kidney failure. As noted above, the long-term ef-
fects of MCL Exposure can cause kidney, liver and
bone damage. It is also a known carcinogen [14].
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Corrosion, discharge from metal refineries, and
runoff from industrial waste effluent are all
sources of as in water [26] from where it may
have been introduced into the soft drinks. The
presence of (As) above safe limits in soft drinks is
an issue of significant risk to consumers due to
the highly detrimental effects of the metals on
human health.

Cadmium was detectable in most samples with a
concentration range between (0.027 to
0.160 mg/1). This value was far above the value
given by WHO (0.005 mg/1). Previous studies in
Nigeria have also confirmed the presence of
cadmium in soft drinks and have shown the level
to be above the tolerated limit [27]. Cadmium is
primarily toxic to the kidney, especially the prox-
imal tubular cell, the leading site of accumulation.
Once cadmium is absorbed into the body, it is ef-
ficiently retained in the human body and accu-
mulates throughout life. Cadmium can also cause
bone demineralization either through direct
bone damage or indirectly as a result of renal
dysfunction.

Another heavy metal investigated in this study is
lead. The detection and concentrations of infor-
mation in all soft drinks were outside the accept-
ed MCLG (0.00) and MCL (0.01) limits. In Nigeria,
lead contamination has been found in soft drinks,
sediments, and fish. This was observed in a study
conducted in Bayelsa State, where lead and other
heavy metals were detected in tilapia fish and
sediment [28]. However, a study in Nigeria [27]
found that lead levels were lower than in MCL.
The maximum concentration of lead detected in
soft drinks was between 0.046 to 0.109 mg/], re-
spectively, which are far above the safe limit of
0.01 mg/l recommended by WHO.

According to [29], lead toxicity is associated with
an abnormal size and haemoglobin content of the
erythrocytes, hyperstimulation of erythropoiesis
and inhibition of heme synthesis. The high con-
centrations of lead in the samples analyzed could
be coming from the metallic containers used in
the preparation of fruit juice and soft drinks and
also from the soil where the plants bearing the
fruits are grown due to the dumping of domestic
and industrial waste.

Manganese concentrations in the Soft drinks
samples ranged below detectable limits to
0.116 mg/I (Table 2). The samples' mean lowest
concentration of Manganese was 0.036 mg/1. The
highest concentration of Manganese recorded for
the pieces was 0.116 mg/l. Manganese levels de-
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termined in the samples were above detectable
limits by 90 %. Manganese is beneficial for hu-
mans because it is a vital part of vitamin, which is
essential for human health. The uptake by plants
growing on contaminated soils accumulates mi-
croscopic particles, especially in the edible por-
tions of the plant, such as the fruits and the seeds.
Uptake by humans through eating such dirty
plants results in health effects such as vomiting
and nausea, vision problems, heart problems,
and thyroid damage.

Nickel is toxic to humans and other living things.
Toxicity depends on the bioaccumulation poten-
tial of the biological tissue. It also affects our
brains and the intellectual development of young
children. Long-term exposure in both children
and adults can cause kidney, reproductive and
immune system damage and adverse effects on
the nervous system. Recorded nickel levels in
soft drink samples ranged from 0.002 to
0.110 mg/1.

In contrast, corresponding nickel concentrations
in various fruits (e.g. pineapple, apple and or-
ange) were higher than corresponding levels
recorded in a study similar in Nigeria, as shown
in Table 2 [30]. This indicates that heavy metal
was detected during the examination.

Chromium is a metallic element that was once
considered toxic and has now been shown to be
essential for health. It is known to play an im-
portant role in glucose and fat metabolism. [31].
Chromium exists mainly in the divalent state of
the environment: trivalent chromium (Cr III) and
hexavalent chromium (Cr VI). Chromium (III) is
considered essential. It is necessary to ensure the
normal metabolism of glucose, lipids and pro-
teins [32]. It is, however, also toxic when it ex-
ceeds the tolerance limit. Cr (VI) is poisonous and
has no beneficial role in the human body. The
maximum concentration of Cr detected in the
soft drinks was 0.122 mg/l, while the lowest de-
tected concentration was 0.057 mg/l. Cr was de-
tected in most of the samples analyzed. The max-
imum allowed limit for Cr in drinking water is
0.05 mg/l and 0.1 mg, respectively, as given by
WHO and EPA. Most soft drink samples analyzed
had Cr content above the WHO limit. Overall, the
studied samples had Cr content above the per-
missible limit. Ingestion of high amounts of
chromium may result in potentially fatal effects
in the respiratory, cardiovascular, gastrointesti-
nal, hepatic, renal, and neurological systems
(epa.gov/safewater; IPCS).
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According to Table 3, the highest vitamin C con-
centration of the soft drinks was found in sample
008, with a concentration of 7.92 mg/100 ml,
while sample 006 had the lowest vitamin con-
tent. 40 % of vitamin C was written on the prod-
uct, according to the bulletin. When those results
were compared, it was clear that there were dif-
ferences in concentration percentages between
companies, industrial soft drinks and improper
storage practices. Food processing and prepara-
tion significantly negatively impact the vitamin C
content of soft drinks. Because it is sensitive to
heat, oxygen and acids, it thrives in alkaline envi-
ronments.

With regards to the manufacturer of the soft
drinks, the keepers' airtight containers made of
plastics or glass do not cause the loss of what
remains of vitamin C as a result of manufacturing
processes only about 10 % while keeping con-
tainers, they lead to the loss of around 75 %,
even if keeping it in the fridge because these con-
tainers do not prevent the access of oxygen to
soft drinks and oxidize it.

According to the study done in 2000 by [33], the
ascorbic content of various fruit juices sold in
Greece ranged from 2.4 to 43 mg/100 ml. Ascor-
bic losses were from 29 % to 41 % when the
product was kept in closed containers at room
temperature for four months. When stored in
open containers in the refrigerator for 31 days,
commercial orange juice lost 60 % to 67% of its
ascorbic acid content, while fresh orange juice
lost between 7 % and 13 % of its AA content.
Open containers of commercial fruit juice, when
stored outside the refrigerator for ten days, lost
12.5 % of their ascorbic acid content, while the
refrigerated juice, for the same period, lost up to
9% of Ascorbic acid.

CONCLUSIONS

The study found that some soft drinks sold in Ni-
geria contain certain metals that exceed safe lim-
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AHHoTaums. B cTatbe paccmatpuBaeTcsi BOMPOC 06 WHTEPAKTUBHOI CBA3M
06LLeYNOTPEOUTENBHON NEKCUKN U MEAULIMHCKON TepMUHONorun. B nocneaHme
rogbl MeLULMHCKas TEPMUHONOTMA Ha GOHe NOCNeAHMX TN06anbHbIX COBbITHIA
aKTWUBHO CTasia NePexoAmnTb B 06LLEYNOTPEOUTENbHYH NEKCUKY. YUUTbIBaAs STOT
dakT, B UCCNeaoBaHMM fenaeTcs nonbiTka 060CHOBaHMSA JaHHOMO npouecca ¢
TEOPETUYECKOI TOUYKM 3peHus. B xoae uccnefoBaHus OblM UCMONb30BaHbI
onucaTteNibHO-CPaBHUTESbHbIA U 3MMUPUYECKUI A METOAbI Hay4YHOro aHanusa.
lMokasaHo, YTO CNnoBa CTaHOBATCA TEPMUHAMU B KOHTEKCTE YCKOPEHUS Hay4Ho-
TeXHMYecKoro nporpecca. B nocnegHue rofpl MeauLMHCKME TEPMUHbI BCe
6onblue yNnoTpe6nsaTCs B LETCKON NUTepaType, B pesynibTaTe Yero Co3faercs
YHUKanbHas cpefa ANs Ux NepexoAa B 06LLeynoTpebuTenbHyo EKCUKY.

KnioyeBble cnoBa:  06LieynoTpeOUTENbHAA  NIEKCHKA;
TEPMUHONOTUS; TEPMUH; UHTEPAKTUBHAsA CBA3b; rNobanusauus.

MeauLMHCKas

Abstract. The article deals with the interactive relationship between common
vocabulary and medical terminology. In recent years, medical terminology,
against the background of current global events, has actively begun to move
into the common language. With this fact in mind, the study attempts to justi-
fy this process from a theoretical point of view. Descriptive-comparative and
empirical methods of scientific analysis have been used in the research. It is
shown that words become terms in the context of accelerating scientific and
technological progress. In recent years, medical terms have been increasingly
used in children's literature, resulting in a unique environment for their transi-

Keywords: common vocabulary; medical terminology, term; interactive
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BBEJEHUE

Kak 13BecTHO, TepMHHbI YIIOTPEOJISAIOTCA B OC-
HOBHOM B Hay4HOM CTHUJIE U CYUTAIOTCS OCHOB-
HbIM [TOKa3aTeJieM Hay4YHbIX paboT, cTaTel, Mo-
Horpaduil. OHaKO TEpPMHUHBbI TaKXe BCTpeya-
I0TCS B IPO3€ U 033U K, KOTOpbIE SBJSIOTCSA 006-
pasuamu xygoxkectBeHHoro ctuid. [locne pac-
naga CCCP B feTckoi smMTepaType MOCTCOBET-
CKUX CTPaH BCTPEYAIOTCS JOCTaTOYHO HOBBIE
TepMUHBI. [l1caTenun ¥ NO3Thl UCNOIB30BAIN UX
JUI M”HGOPMHUPOBAHUS MNOJAPACTAIILEr0 IMOKO-
JIeHUs, B TOM YHCJIe, O Pa3BUTHUU HAyKU U TeX-
HUKU. TepMUHBI B JE€TCKOW a3epbaulxKaHCKOU
JIUTepaType B roJbl HE3aBUCMMOCTU NpeJICTaB-
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JISIOT COOOM JIeKCUYeCKHUe eIWHUIbI U3 eBpOo-
MMENCKUX A3bIKOB.

B XXI Beke Hayka U TeXHUKa pa3BUBAIOTCH
ObICTPBIMU TeMNaMH. UHTEHCHBHOe pa3BUTHE
HAayKW U TEeXHUKHU CO3JaeT YCJIOBUA U JJid pas-
BUTUA TEPMUHOJIOTUMU #A3blKa. B pesysbTaTte
BCerZia ecTb HOBbIE NPOLeCChl B 00JIaCTU Tep-
MHUHOJIOTUU. [10YTU KaxAbIM JeHb B Hall A3bIK
BXO/JIAAT HOBbIE JIEKCUYeCKHe eAUHULBL JlekceMa,
KOTOpasi CHayaJla BXOJUT B A3bIK KaK OObIYHOE
CJI0BO, 3aTe€M BXOJUT B I10JIe TEPMHUHOJIOTUU U
CTaHOBUTCA TEPMUHOM. TakUM 00pa30M, JIEKCH-
yecKas e[JMHULIA CTaHOBUTCS TEPMHUHOM, 000-
3HAYalIIUM OIpe/ie/IeHHOe IOHATHE JAaHHOU
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06J1acTU. YUUThIBasi yKa3aHHblEe CBOMCTBA pas-
BUTHS JIMTEPATYPHOIO sI3bIKa, B MCC/IEOBAaHUU
aHaA/IM3UPYeTCcsl UHTEPAKTUBHAsl CBSI3b MEX]Y
MeJWLMHCKOM TEPMMUHOJIOTHEN U 00lleynoTpe-
OUTENbHON JIEKCUKOM.

MATEPUAJbI U METO/1bl UCCJIE,OBAHUA

MeTon0M Hccef0BaHUs SBJIAIOTCS ONMCATEb-
HbIA M THIOJIOTUYECKUN aHaJIM3 JIMHIBHUCTHKH.
MaTepuasaMu uCC/leNOBaHUS BbIOpPaHbl pas-
JIMYHbIE A3bIKOBbIe (GAKThl, TEPMUHbI U3 Pa3HO-
CUCTEeMHBIX SI3BIKOB.

PE3YJIbTATbl UCCNEAOBAHUA

ABTop B.JleluuK, ccbliasicb Ha pacyeThl, Cje-
JIaHHbIe YyenickuM s3bikoBeZioM K. Coxopowm, oT-
MeyaeT, 4yTo 6oJiee 90 % cJI0B, NOSABJIAIOIIMXCS B
s3bIKaX B pe3yJibTaTe MpUpallleHHus Hay4HO-
TEXHUYECKUX 3HAHWM, COCTABJISIOT CrHenyab-
Hbl€e CJIOBAa - TEPMUHBI [2, C. 47].

TepMUHOIOTHS KOXKAOTO SI3bIKA SIBJSETCS CTpa-
TeruyecKkor o6sacteio. [losaTomMy oHa Bcerja
HAXOJUTCS B IIeHTPE BHUMaHHUs OOLIeCTBA U
rocyaapctBa. «OZiHa U3 TJIaBHBIX 0COOEHHOCTEN
TEPMHHA, OTJIMYAIOLIAs €ro OT JPYTUX JIeKCHYe-
CKHUX eIMHUL], COCTOUT B TOM, UTO OH UMEET 0OCO-
6oe moJie Pa3BUTHSA. ITO O3HAYAET, YTO TEPMHU-
HbI He MOTYT UMeTh TaKOT0 K€ IIUPOKOro OXBa-
Ta, Kak obuieynoTpebuTtesnbHble cjoBa. C10Bo,
COOTBETCTBYIOILle€ BCSIKOMY BIIOJIHE OIpejie-
JIEHHOMY TOHSATHIO B 00/IaCTU HAYKH, TEXHUKHU U
UCKYCCTBa, CJIeyeT Ha3blBaTb TEPMUHOM» [5,
c. 117].

TepMuHBI MMeOT cBOM QYHKUUU. BakHelieit
Y3 3TUX QYHKUHUU SBJISETCS MOJTy4eHUe, 0OMeH
omnpejiesieHHON nH$OpMalel U OBJaJileHHe Ka-
KOU-In60 o6s1acThio Hayku. Kaxkoe HoBoe 1mo-
HATHe, BXOJIlee B )KU3Hb, CO3JjAeT YCI0BUSA JJ1A
NOSIBJIEHUs] TepMHUHA B HalleM si3bike. O61e-
yIOTpeOrTe/NbHbIE U HEYIIOTPEOUTE/bHbIE JIEK-
CUYeCKHe eJIJMHUIIbI B sI3bIKe 00pabaThIBAOTCS
KaK TepMMHBI, IPOXO/il Yyepe3 TepMHUHOJIornye-
ckurd npouecc. CyTb Ipouecca TepMHUHALUMU
TaK)XKe peasM3yeTcs Ha OCHOBe OIlpefie/leHHOU
cucteMbl. [I[ppuMepaMu npolLeccoB B TEPMUHOJIO-
TMYEeCKOM CJIoe sI3blKa CJIYXaT TEPMHUHOJIOTHS,
JleTepMUHALUA U TPAaHCTEPMUHALUA.

MeauunHCcKast Hayka Obljla He00X0AMMa C CaMbIX
NepBBIX JIHEN CyleCTBOBaHHUS 4esioBeyecTBa. B
60pbbe 3a BbIKMBaHHE YeJIOBEK MPU HENOCPE] -
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CTBEHHOM KOHTAaKTe C MPUPOJAOU MojBeprascs
3a060/1eBaHUSIM U PA3JIMYHBIM BHUpPYyCaM H CO
BpeMeHeM MCKaJl CIIOCOObI 3allUTUTh Cebs OT
3TUX 60Jie3Hel. B KOHTaKTe C NpUpoOAOH JIIOAU
npuberaji K pasMYHbIM CpeACTBAM JJis
YCTPaHEHHs Pa3/IMYHbIX TPAaBM M 60OpPBLOLI C 60-
JIe3HAMHU. JI/151 JledeHrsl U BbLKUBAHUSA C TEYeHU-
€M BpeMeHH HCIO0JIb30BaJIMChb pa3JIMuHble pac-
TeHHUs] U UHCTPYMeHTbl. IMEHHO 3TH 0COGEHHO-
CTH 4eJIOBeKa CO3/Ja/lv yCJI0BUSA JJ1s1 MOSIBJIEHUS
Me/JJMLIMHCKOM HayKH.

Kak u sn1106as 06J1acTh HAyKH, MeAUIMHA UMEET
CBOI0 TEPMHHOJIOTHYECKYI0 cucTeMy. ['oBops o
TEPMHHAX KaKOU-JIM60 chepbl HAYKH, UCII0JIb3Y-
eTcs TEpMUH chepoBas TepMuHosiorus. Kaxaas
06J1IaCTh HayKH HUMEEeT CBOI TepMHHOJIOTrHhYe-
CKYI0 CUCTEMY U 0COOEHHOCTH TEPMHHOB, B TOM
yucae U MeJUIIMHCKas Hayka. B aHriMiickoM u
azepO6ai/PKaHCKOM SI3bIKaX, SIBJISIOLIMXCS 3bl-
KaMU pa3HbIX CUCTEM, HEKOTOPbIE MeIUIIMHCKHE
TEPMHUHBI CHayasia CTaJM 06pa3loM OOLIEYIO-
TpebUTE/IbHON JIEKCUKH, 3aTeM 3aHSJIM MeCTO B
TEPMHUHOJIOTHUYECKHX CJI0BapsSX B Ka4eCTBE Tep-
MHUHOB. [lo 9TOM HpuYMHE CylLIeCTBYEeT TecCHasI
B3aMMOCBSI3b MeXJy O0OLIeynoTpebuTeIbHON
JIEKCUKOM fI3blKa U TEPMUHOJIOTUYECKOU JIEKCHU-
KOM.

TeopeTHuecKku CYMUTAETCS, YTO KaxKJash 06J1aCcTh
3HaHUM HMMeeT CBOI TepMHHoJoruw. Ho, kak
NPaBUJIO, CJI0XHO pa3rpaHUYUTh TEPMHHOJIO-
TUI0 CMEXHbIX HayK, a TaKKe NPOBECTU ybeau-
TeJIbHYI0 I'PaHb MEX/y TepMUHOJIOTHeHd U 006-
IIMM cJIoBapeM. B s3bIKO3HAaHUM HET eJMHOr0
MHEHHS] O COOTHOLIEHWH TEPMHHOJIOTMU U 06-
lleJINTepaTypHOro f3blka. EcTh JBa pasHbIX
HalnpaBJ/ieHHUs B TepMUHoJioruu. CoryiacHo mnep-
BOM NO3WLUM, TEPMHUH KaK cCleluajbHas eju-
HHULA MPOTUBONOCTABJISETCS CJIOBY KaK e€MHU-
1ie S3bIKa; M0JYePKUBAIOTCS BCe PA3/IMUUS MEX-
Jly TEPMUHOJIOTHUYECKON W 06LIeyNoTpebUuTe/b-
HOW JIEKCUKOW. MHEeHHS 110 3TOMy BONIPOCY pas-
JIeJIWIUCh U Pa3BUBAIOTCS B JIBYX HampaBJIEHU-
ax. [lo MHeHHIO TmpejAcTaBUTEsIEd TEPBOro
HalpaBJIeHUs], JINTEPATYPHbIN S3bIK MOJYUHS-
eTcsl 0CO0OM perjlaMeHTalUM, AUKTYeMOW He
HOpPMaMH CJIOBOYNOTpPebIeHUsI WU CJI0BOOGpa-
30BaHUSI TOrO0 WJIM MHOTO fI3bIKa, @ YCJIOBUSIMHU
COOTBETCTBYyIOLIEN nojacucTeMbl. CopeprkaHue
TEPMHHOB, UX CHCTeMaTH4YecKas OopraHu3anus,
WHBIMU CJIOBAMH, HX COYETaeMOCTb, MOJEJH
TepMHUHOOGpa30BaHUsA — HaXOJATCA 3a INpeje-
JIaMM JINTePaTypHOro A3bIKa [3, c. 148].
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HUccnenoBaTeny BTOporo HamnpasJienus [1] pac-
CMaTPHUBAIOT TEPMHUHOJIOTUYECKYIO JIEKCUKY KaK
HEOTHEMJIEMYK) 4YacCTb OOGIIEJUTEPATYPHOIO
sI3bIKa B 3aBUCUMOCTHU OT MPOLIECCOB, MPOUCXO-
JISAIINUX B HEM.

TepMUH - 3TO Takas e JieKCU4ecKas eJUHULA,
KakK M CJI0BO, KOTOpasi JINHTBUCTUYECKHU Xapak-
Tepu3yeTcsl cBoeill poHeTHYeCKOW U rpaduye-
CKOM GOpMOM, MPOCTOU UJIH CJI0KHOU MOP(OJI0-
TMYEeCKOW CTPYKTYPOW, TpaMMaTHU4YeCKUMHU IPH-
3HaKaMU ¥ 3HaYeHueM, 0003Ha4YaLHM KJIacC, K
KOTOPOMY NPHHAJJIEKUT TOT WJIM MHOU Npej-
MeT. Mexy oOLIMM SI3bIKOM M ClleLMaJbHbIM
A3BIKOM MPOMCXOJUT MOCTOSSHHBIN 0OMEH, B pe-
3yJIbTaTe 4Yero TEePMUHOJIOTUYECKUH CJI0Baphb
CTAHOBHUTCS 4acCTbl0 JIEKCUKHU O00ILeJuTepaTyp-
HOTO fI3bIKa.

CeMaHTHKa TEPMUHOJIOTUYECKUX MOJIEN CJIYKUT
WCTOYHHUKOM ITOCTOSIHHOI'O ITOIOJIHEHUSI CEMaH-
TUKM OOILIes3bIKOBOTO CJI0Bapsi, 0b6oraijeHus
cinoBapHoro 3amnaca. Korga MapkupyeMmoe Tep-
MUHOM IOHSITUE BBIXOJUT 3a Mpe/iesibl CHCTEMBI
KOHKPETHbIX MOHATHH U CTAaHOBUTCS 3JIEMEH-
TOM O0OlLIesI3bIKOBOM CEMAaHTHUKHU, TEPMHUH BXO-
JUT B OOIIESI3bIKOBOM U CTAaHOBUTCHA CJIOBOM
0011eyIOTPeOUTENBLHOTO SI3bIKA B TEPMHHOJIO-
TMYECKOU CHCTEME.

OTHolleHHe TEPMHUHOB K 0OLIEMY CJIOBapi0 MoO-
KET OBbITb PA3JIMYHbIM: HEKOTOpPbIE U3 TEPMU-
HOB HACTOJIbKO IIMPOKO PaCIpOCTPaHEHbl, YTO
y’Ke He MPU3HAITCS peJjieBaHTHbIMU TE€pPMHHA-
MH, Jpyrde sIBHO crelu$UyHbl, U H3BECTHbI
TOJIbKO F'PAMOTHBIM HOCUTEJISIM SI3bIKa, TPEThU
M3BECTHBI TOJIBKO CreldaaucTam. YeM yxxe 06b-
€M TepMHHA, TeM TOYHEE ero UCMoJib30BaHUE U
TOYHee ero Hay4yHoe 3HAayeHHe, B OTJMYHE OT
ero MOBCEHEBHOTO MCIIOJIb30BaHUs B HaIHUO-
HaJIbHOM MaciiuTabe. Pa3aBuTue TepMUHOJIOTHYE-
CKOTO CJIOBapsl JIMTEPATypHOro s3blKa Mpe/-
CTaBJISIET COOOM CJIOXKHBINA MPOILECC, KaK BHeI-
HUM ¥ BHe s13blKa, TaK U BHYTPEHHHUMH, COMpoO-
BOXK/IQAIOIIMICS SI3bIKOBBIMU (GaKTOpaMu U CO-
obITUSMU. [lepexos; TepMHUHA U3 CIENUATIbHOTO
B OOLIEYNIOTPEOUTEIBHBIN MPOUCXOJUT 3a CYET
«KOMMYHHKAaTHBHON aKTUBHOCTH» TE€PMUHA, TO
eCTh B pe3yJibTaTe BKJ/IOYEHUS TePMHHOJIOTH-
YeCKOUM eJJUHUIIbI B CUCTEMY PeYU KaK aKTUBHO-
JUHAMHUYECKYI0 CHCTEMY, HallpaBJeHHyl Ha
BbIpQ’KEHUE PA3JIUYHbIX KOMMYHHUKAaTUBHBIX U
peyeBbIX CUTyalUMH. Bb160p TepMyHA U3 TOW WU
MHOM KOHKPETHOM 06JIaCTH CBSI3aH C MPOLLECCOM
o61IeHHs. 3aTeM TepPMHH BXOJUT B SI3bIKOBYIO
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CUCTEMY KaK XpaHWJIMILE S3bIKOBOW POopMbl U
0600611 eHHOT0 I3bIKOBOTO 3HAYEHHUS.

TakrM 006pa3oM, CTAaHOBUTCS $ICHO, YTO Cyllle-
CTBYyeT Hepa3pblBHasl CBA3b MeXJy ABYyMS pas-
JileJlaMU CJI0Baps — OOLIMM U TepPMHHOJIOTUYe-
CKUM. JTO HaxOJWUT OTpPaKeHHEe B TEPMHHOJIO-
TMU JIEKCUYECKUX eJIMHUL] 001LeMTePaTypHOro
a3bIKa. C pyro CTOPOHBI, IPU 06IEeN «UHTeJ-
JIEKTya/Iu3auu» peud [6, c. 312], xapakTepHou
JJI1 3TOr0 NepUo/a, MIPOUCXOAUT Mepexos; MHO-
rMX TEPMHHOB B Yy3KOCHEeLUaJU3UPOBAHHBIN
4a3bIK. B TO ke BpeMs B UX coZep>kaHUH HaObJII0-
JlaeTcsl HEKOTopoe o0OeJHEHHWe W YIpPOLIeHHUe.
TepMUH TepsieT CBOIO Cepbe3HYI0 KOHLENTya/lb-
HOCTb, COCTOSITEJIbHOCTb, MHOT03HAa4YHOCTb W
BXOJIUT B J1eJIOBOM U IOBCEIHEBHBIN f3BIK.

MeauuuHa SBJSIETCA OJHOM W3 JIpeBHEHIIHX
ob6J1acTel 4yesIoBeYECKOU JesITEIbHOCTH, IT03TO-
My MeJMI[MHCKAs: TEPMHUHOJIOTHUS IIpe/ICTaBJsIeT
co60M JJaBHO YCTOSIBIIMICS CJI0Baphb, HO B TO K€
BpEMS], 3TO MOCTOSIHHO Pa3BUBAIOIIASICS TEPMHU-
HOJIOTHUSL. B CBSI3M C MHTEHCUBHBIM Pa3BUTHEM
MeJIUKO-OMOJIOTUYECKUX, MEJHKO-XUMUYECKHUX,
MeJINKO-TeXHUYECKHUX 3HAaHUM yBeJUYHBaAETCS
KOJIMYECTBO CIelHaNbHbIX MEJULIMHCKUX Tep-
MMHOB. B MeauIiHe NOSB/ISETCS MHOI'O HOBBIX
HAy4YHbIX MOHSATHUH U TEPMHUHOB. MHOTHE CTapble
TEPMHUHBI MO/IBEPralOTCsl ONpe/ieJIeHHbIM U3Me-
HEHUSIM, UYTO II03BOJIIET HauboJiee IOJHO U
HarJsgHO MPOCJAEeJUTh TeHAEHLIUH PA3BUTHS U
NyTH UX 00pa30BaHMs], 3aKOHOMEPHOCTH SI3bIKO-
BOM HOMMHAIIMM Ha MaTepuase aHTJIMHCKOro
S13bIKa, MEJIULIMHCKOU TEPMHUHOJIOTHU.

MeauIMHCKasi TEPMHUHOJIOTHUS — OJIUH U3 CIie-
qUPUYECKUX CJI0EB CJIOBaps, OTJIWYAIOIUICA
CTPYKTYPHBIMH, CEMAaHTUYECKUMH, MPOU3BO/-
HbIMHM M CTHJIMCTUYECKMMH INpPH3HAKaMH; BO3-
HUKAeT W3 0OlIeyNoTPeOUTEeNbHBIX CJIOB U IO-
3TOMY 3aHHMaeT 0CO000e MEeCTO B JIEKCUYECKOU
CHUCTEMe A3bIKa.

MeauuMuHCKass TEPMHHOJIOTHS TpPeACTaBIsSET
CO00M IJIACT JIEKCUYeCcKOro poHJa CO CBOUMHU
0COOEHHOCTSIMH, TOCKOJIbKY KaKAbpld mpodec-
CUOHAJIbHBIN MO/I'bSI3bIK UMEET CJI0BAapPb HOMEH-
KJIaTyphl, CBSI3aHHBIA C OMNpefieJIeHHbIMU pea-
JIUSIMU U TpegMeTaMu. B 3ToM 0C06eHHOCTh
caoBapsi  TepMHHoJsiorud. HewucuepnaeMocTb
npo6JsieM 3TOro JIEKCUMYECKOro IJiacTa A0 CHX
Nop MpHUBJIEKAET JIMHIBUCTOB U UCCJIelOBaTe/IeN
K OTKPBITHIO €r0 HOBBIX Ka4eCTB, 0COOEHHOCTEH,
XapaKTEPUCTUK, MPU3HAKOB KaK IOJACUCTEMbBI
A3blKa. OHa CTAaHOBUTCSA TEPMUHOJIOTHEN B KOH-
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TEKCTe YCKOpPEHUs] HayYHO-TEXHHUYECKOro Mpo-
rpecca.

B pycckoM fI3bIKO3HaHMHU 06IeynoTpeOuTe /b-
Hble CJIOBA OYeHb TOYHO Ha3bIBAIOT MEXCTHUJIE-
BOH JiekcukoH [5, c. 130]. UHorga us-3a Toro, 4To
o6lleynoTpeOuTeIbHAsA JIeKCMKa JaJjieka OT
3MOLIMOHAJILHO-3KCIIPECCHBHOMW,  06leynoTpe-
OuTesIbHbIE CJI0BA TaKXXe HA3bIBAlOT HeUTpaJib-
HOM JIEKCUKOW.

®paseosioruyeckue KOHCTPYKLUHU TaKxke 00pa-
3yIOTCS 3a CYET OOLIEYNOTPEeOUTEIbHBIX CJIOB,
4YTO M03BOJISIET JlOGUThCSA 06pasHo-
3KCIIPECCUBHOIO BbIPAXKEHUSI MbIC/IH. B 3aBucH-
MOCTH OT CUTYaLlH B JIUTEPATYPHOM SI3bIKE He-
KOTOpble 00leynoTpeOuTe/bHbIEe CJIOBa, YIIO-
TpebJisieMble MUCATENSIMU U MO3TaMH, UMEKT
3MOIIMOHA/IbHO-3KCIIPECCUBHOE 3HAYEHHUE.

HekoTopble cjioBa-TepMUHbI NPUHUMAKOTCS B
ObITYy W TNEepexoAsT B 0OLIeyNoTpeOHUTebHbIN
¢oHA. BoJbIIMHCTBO CJIOB B O0OILIEYNOTPEOU-
TeJbHOM QOH/Ie TIOYTH He OTJIMYAITCS OT JIeK-
CUKU POJCTBEHHBIX 3bIKOB. CJI0Ba, BXOASIIUE B
061Kl GOHJT A3bIKa — 3TO TEPMHHbI PO/JICTBA,
IpOCThle TJIarosibl, MECTOMMEHHUs, YUC/Ia, MPH-
JlaraTejibHble HWJIEHTUYHBI C OOIUM (GOHA0M
JIpyTUX POJCTBEHHBIX SI3bIKOB.

TepMmuH npuobpeTaeT 3HaYeHUE, KOTAA OH Bbl-
pakaeT MOHATHe, NpPUHAJJIEXAIlee TOJIbKO K
OJIHOM 006/1aCTH, a IPU YNOTPEOJIEHUU B PYrOM
3HAYEeHUU - TepsieT MPaBO ObITh TEPMUHOM. B
3TOM cJlyyae TEPMHUH CTaHOBUTCS 06leynoTpe-
OUTeNIbHbIM CJIOBOM WM TEPMUHOM JIPyrou 06-
jactu. CeroJiHsa JieKCMYeCKre eJMHULbl «TPUIIII,
TeMIlepaTypa, MUTPeHb» B HAallleM COBPEMEHHOM
sI3bIKe HaXOJATCS B Mpoliecce CTaHOBJIEHUS 006-
11leyoTPeOUTENbHBIM C10BOM. CeMaHTHUKA 3TUX
TEPMHUHOB TOYTH MOHSAATHA MOJABJSIOLIEMY
OOJIBLIMHCTBY, NOTOMY YTO 3TH JIEKCHYeCKHe
e/IMHULbI y>Ke UCMO0JIb3YIOTCS B OBITOBOM CTHJIE,
B MOBCeJHEBHOM >U3HU. «CylecTByeT JBa OC-
HOBHBIX B3IVIS1/Ia HA TeHETUYECKYIO CBA3b MEXY
TEPMHUHOM U NoHATHeM. OfjHA rpymnna UcCcaeno-

BaTeJied OTMeYaeT, UTO MOHSATHE MPeLIeCTByEeT
TEPMHUHY, a Jpyras rpynna yTBep>KAaeT, 4TO
TEPMHUH MpeJilliecTByeT NoHATHIO. [o cyTH, Tep-
MUH SIBJISIETCSl U CPEJCTBOM CO3/IaHUS MIOHSITHS,
1 GopMoOH ero BeIpakeHUsl. TEPMUH U MOHSTHE
BO3HUKAIOT OJHOBPEMEHHO, B TECHOM B3aHWMO-
JIeUCTBUU JAPYT C ApyroM. Mexay TEpMHUHOM U
MNOHSATUEM CYLIECTBYeT coZiep>KaTesIbHO-
dopmasibHas CcBS3b» [4, C. 4].

B aHrimiickoM ¥ a3sepOalKaHCKOM f3bIKaXx
omnpejiesieHHasi 4acTb MEAUIMHCKUX TEPMHHOB
COCTOMT W3 TaKHX JIEKCHYECKUX EeJUHMUI, 4TO
OHM C(Hayaja CTaJid OOLIeyNoTpeOUTeTbHbIM
CJIOBOM, a 3aTeM BOILJIW B CTAIUI0 TEPMUHOJIO-
rud. Hanpumep, agil-intellekt-intellect-mind;
ayaq-foot; ayrilma- qopma, kégtirtilmiis tizv va ya
toxumanin tutmamasi-rexection;, barpa- diizgtin
vaziyyatin barpa olunmasi-reposition; bos-stist,
yumsagq, flabby, flaccid; agiz- hazm traktinin 6n
bélmasi- mouth; bas-caput; burun-nose, cape,
promontory, promontorium; ¢at-fissurefracture,
chap,scissure; dari-skin, cutis; dafna agaci-defne-
bay; dil-glossa, glossi-tongue; hayat-life; hiss-
touch, taction, pselaphesis; xal-nevus, mole; yad-
basqa  noévdan  téramis-foreign,alien;  ilk-
primer;inkisaf-genez, manga, torama, development;
Sabir-tamkin, déziim, soyuqqanlilg-self-control;
saman-maya-mal-malt [1, c. 13].

BbiBO/bl

Cy1iecTByeT Hepa3pblBHasl CBSI3b MEXAY 00LIeil
Y TEPMHUHOJIOTHYECKOH JIEKCUKH. JTO HAXOJUT
OTpaKeHHe B TEPMHUHOJIOTMH JIEKCUYECKUX eJl-
HUI] O0LIeTUTEPATYPHOTO S3bIKA.

C/oBa CTAHOBATCS TEePMHMHAMH B KOHTEKCTE
YCKOpPEeHUsI HayYyHO-TEeXHUYECKOro mporpecca. B
nocjefHue ToAbl MeJUIIMHCKHEe TEPMUHBbI BCe
60Jibllie YIOTPEOIAIOTCS B I€TCKOM JIMTEPATYPE,
B pe3yJibTaTe 4Yero Co3/jaeTcs YHUKaJbHas cpe-
Jla Uil MX nepexojia B 00l1eynoTpeOUTebHYO
JIEKCHKY.
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