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CEKIA 1:
Jucranuiiina ¢gopma opraizanii HaBYaJIbHOI0 NMpouecy

INPOBEJIEHHSI ICIIUTIB HA INVIAT®OPMI MIX
[HoBkomursic O. A., k.¢p.-M.H.

Kageopa xomn tomepnux nayx, gaxyrvmem enekmpoHiKu ma
IHGhOpMayitiHux MmexHoNo2Il,
Cymcoxuil Oeporcasnuti ynisepcumem, m. Cymu

Ilim dac THMYacoBOTO TIPU3YNHUHEHHS AayAHTOPHOI pobOOTH
HaraJlbHUM TOHUTaHHSIM € BIOCKOHAJEHHS IUCTAHLIHHOTO HABYAIBHOTO
mporiecy, 30KpeMa, mpoBeneHHs oHnaiH-icnuTiB. Y CymlY po30ynoBaHa
MOTY’KHAa €KOCHCTEMa aBTOPCHKHUX MPOTPaMHO-TEXHIYHHX 3aC00iB pi3HOTO
HaBYAJLHOTO TpHW3HA4YeHHA. ImeHTH]ikais KOpUCTyBadiB HA HABYAIHLHUX
pecypcax Cym/lY 3milicHioeThcst sik uepe3 EnexkrpoHHmii ocoOucThil
kabiner (http://cabinet.sumdu.edu.ua/), Tak i 3a JoriHOM/TTApOIIEM.

HaBuanbHuil KOHTEHT BHUKIAAadl cmeEopowms Y KOHCTPYKTODI
HaBYAJIbHO-METOIUYHUX MarepiaiiB Lectur.ED
(https://elearning.sumdu.edu.ua) 3acobamMu caMoro cepenoBuia Ta/abo 3a
IOTIOMOT'OI0  IMITOPTY PO3POOJICHUX paHille HaBYAIbHUX OO0 E€KTIB Ha
wiatgopmi  auctanuiiiHoro HaBuaHHA (https:/dl.sumdu.edu.ua). [ns
GUKOpUCMAHHA DPO3POOJICHUX MarepialiB y HaBYAILHOMY IIpoIeci 3a
JIEHHOIO Ta 3204YHOI0 (JOpMaMH HaBYaHHS BHUKOPHCTOBYETHCS HaBYaJIbHA
mwiarpopma MIX (https://mix.sumdu.edu.ua).

Opranizamiss 1 NOpOBENEHHSA ICHHTIB, 30KpeMa JIep)KaBHUX, B
HaBuaIbHOMY cepenoBuii MIX, 3abe3neuye:

v'inenTudikaiiro cTyaeHTiB yepe3 0COOUCTHI KaOiHeT;

v/BiJIEOCTIOCTEPEKEHHS T1i/l YaC CEaHCY TECTYBAHHS;

v'30epexKeHHs pe3yJIbTaTiB B €IUHil 0asi.

OcHOBHI KpOKM 3 opraHizamii TectyBaHHS Ha MIX HaBeneHi Ha
puc. 1. YV pa3i jgepxaBHOrO ICIHMTY TECTOBI 3aBJaHHS YKIaJarOThCs
BIJIMIOBIJTHO /IO 3aTBEP/KECHHUX MPOTrpPaM, 3a SKUMH HABUAIOTHCS CTYJICHTH, i
(GhopMyIOTECSI B OAWH MYyJIbTHIpenMeTHHH ommaitH-tecT. Ha Lectur.ED
CTBOPIOETHCSI HOBUI [IPOEKT, BMICT SIKOTO OXOIUIIOE OCHOBHI NMPOTpamHi
pe3yibTaTH HABYAHHSA PI3HUX TUCIUILTIH. TecToBi 3aBHaHHSI MOXKHA i
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IMIIOpTyBaTH 3 paHime crBopeHnx KypciB B Lectur.ED um B cuctemi
JMUCTaHLIHHOTO HABYaHHS, 1 PO3POOUTH HOBI.

Lecturg

IMnoprysatn
HeobxinHi TecTn 3

.ﬂl‘lCU.Hl'll'IiH
® |g-=j =

CTBOPWTH HOBMIA abo n';;&ﬂ;amx Hanawryeatm

NPOEKT CTBOPHTH HOB BIpTYanbHi Knac Hanawrysatu
Ha MiX ans napaMeTpu aocTyny

B BiANOBIOHMX rpyn 10 TECTY B Knaci

CTYAEHTIB

Puc. 1. Opranizaris qep>aBHoro icuty Ha mardopmi MIX

[Ticns iMmopTy HaByanpHUX MatepianiB Ha MIX Bukmagau cTBOpro€e
BIpTyaJIbHI KJIaCH JJIS CTY/ICHTIB, HAJIAIITOBYE X mapameTpu (puc. 2).

BnactmsocTi knacy:

Hassarue (suan cryaests

[VckpeTHa MaTeMaThKa

Hassarine (sHyTpentiee):

AMIT-12/1

Bua wrorosoro kokTpons:

AKTWBHBIA: CeoboaHbliA goctyn:
v u AreI AOCTY 3K3aMeH v

Nata Hauana: / [laTa OKOHYEHME: /
2021-09-01 2022-06-30

Caiit (nyGankauma mareprance): [Texywmii: autopublication 2022-03-27 16:23:35 +0300@27.03.2022
%022.03.27 16:23| autDquDZE—O}E? 16:23:35 +0300 v

Caveox rovm: -
(ami21] * °
3MIHATI

Puc. 2. HanamryBanHs mapaMeTpiB BipTyaJIbHOTO KIIacy

HeoOxigHo BBecTM [aTy IIOYaTKy 1 3aBEPIICHHS BHBYCHHS
TUCIUIUTIHK, (QOpPMYy KOHTPOJIIO 3HAaHL, 00paTd 3 AaBTOMATHYHO
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CEKIIA 1: Jucmanyiiuna popma opeanizayii HaguaibHo20 npoyecy

chopMoBaHOTO crmHCKYy OAHY abo Kimpka akageMmivyHux rpymn. [licms
30epeXeHHs] HaNAIITYyBaHb yCi CTYACHTH 3a3HaYCHUX TIPyN aBTOMATHYHO
MPUETHYIOTHCS JI0 KIIAacy i OTPUMYIOTh JIOCTYII IO HABYAJIBHOTO KOHTEHTY.
Hns opranizamii mocTymy 10 TECTy BUKJIagad oOMpae MOTPiOHMIMA
BIpTYyaJbHHHA KJIac 1 HAJAINTOBYE MapaMeTPH CEaHCy TECTYBaHHS: ATy i 9ac
BUKOHAHHS TECTY; TPUBAJICTh CEAHCY TECTYBAaHHS; KiNbKICTh CIPOO; yMOBU
BUKOPUCTAaHHS BeO-KaMepu; JO3BIT yCIM KOpHCTyBadaM HYH OOpaHHM.
Bukmagau wmopepye mpolec TeCTyBaHHS, 30KpeMa, MOXE OKPEeMOMY
CTYJIEHTY HaJaTu JOJAaTKOBHUI JOCTYII a00 OJIOKYBATH CEaHC TECTyBaHHSL.

© 2022.04.09 11:05— 2022.04.09 11:27
B 2022.04.09 11:27

2022.04.09 11:27

% & ‘ 1:
)W o U ‘

» 0:00/10:36

a 0
Puc. 3. ®oto (a), Bineo- y ncesnopeaibnomy dopmati uacy (0)

Npw po2B'AZaHHI 384aui HENIHIFHOTO NpOrpaMyBaHHA rpadiuHMM METOAOM BM2HaUAHOTh TaKy TOUKy obnacti
AONYCTHMWX PO3E'A3KIE, YePes AKY NPOXOAMTL riNepnosepxHA HaWBULLOTO (HalHWXK4Yore) pisHa:
F(zq, 29, ... ,Z,) = h. Bka3aHa ToUKa MOXe 3HaXOAMTNCA:

Ha rpanuui obnacri abo BcepeguHi oBnacrTi Ha rpaquui obnacti @ ecepeawsi obnacri

Puc. 4. Bizyamizamis Bignosiznei Ha TecToBe 3aBganas B MIX

VY cucremi 30epiratoThcsi pe3ysbTaTH yCiX aKTHBHOCTEH CTY/ICHTIB.
Hanpuknan, na puc. 3 mokasana iHdopmaris, OTpUMaHa MO KOXHOMY
CTY/ICHTY B PE3YJIbTATi Bi3yaILHOT'O CIIOCTEPEIKEHHS 33 XOJI0M TECTYBaHHSI.
Ha puc. 4 naBejeHa Bizyaiizallisi CTAaTHCTUKU BIAMOBINCH yCiX CTYICHTIB
Ha TUTaHHS «3 BUOOPOM OJHIET IPAaBWIBLHOI BiAIOBIIIY.
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BIPTYAJIBHI TPEHAKEPHU I CUMYJISITOPH SIK 3ACOBH
3ACBOEHHS IPAKTHYHUX HABUYOK CTYJIEHTAMM
MNPUPOJHUYNX, IHDKEHEPHUX TA MEJIUYHHUX
CHEIIAJBHOCTEM

OpHonBopens H.B.l, I.¢.-M.H., mpodecop; [Tacsko O.O. 1, K.IEeO.H.,
nJoreHT; Tkad O.H.l, K.(.-M.H., noneHt; JlykaBenko [.M. 2, K.MEJ.H.,
JoueHT; XwkHa S1.B. 3 K.M€J.H., TOLICHT

Ykagedpa enexmponiru, 3acanvroi ma npuknadnoi Gisuxu;
Zkagbedpa Xipypeii, mpasmamonocii, opmonedii ma ¢pmuziampii;
* kagpedpa excmpenoi meduunoi donomozu ma meOuyUHU

xkamacmpodh, Cymcorutl depoicasnuii yrieepcumem, m.Cymu

Haif0inpn  mepcreKTUBHUN — HampsM  MiABUILEHHA e(QeKTHBHOCTI
MPAaKTHYHOI TIiATOTOBKM CTYJEHTIB MPHUPOJHUYMX,  IHKCHEPHUX Ta
MEAMYHHUX CICLiaJbHOCTeH — BHUKOPHCTaHHS B HaBUYaJIbHOMY THpOIIECi
BIpTYalbHUX TpEHaXepiB 1 CHUMYIATOpiB. BaXIMBUM  eJIeMEHTOM
(dhopMyBaHHS npoeciiiHux KOMIIETCHIIIN CTY/ICHTIB pi3HHX
CIIEIiaTbHOCTEH € pIBeHb iX OBOJIOMIHHSA TPAKTHIHUMH HAaBHYKAMH: B
¢izuni — me Bizyamizamis (QIi3UYHUX SIBHII 1 MPOLECIB Ta MPOBEACHHS
IEMOHCTPAIIIHHAX EKCIIEPUMEHTIB, B EIEKTPOHIIl — poOOTa 3 ENEKTPOHUMH
cXxeMaMH B TMpoleci BHUKOHAaHHS BipTyaJbHHX JabopaTOpHHUX poOiT, B
MEITUITHI — MPOBEACHHS MEIUMIHUX MAHIITYJIAIIHN 1 oTrepartiii.

BinmpaitoBaHHs MpakTHYHUX HABUYOK HA BIPTyalIbHUX TpPEHaXKepax i
CUMYJISITOpax MOPIBHAHO 3 TPAAMIIMHUMH METOAWKAaMH, OCOOJHBO B
YMOBaXx JIMCTAHIIHHOTO HABYaHHS, Ma€ sl IepeBar:

® JI03BOJISIE TIOBHICTIO BIATBOPUTH XiJ| pealbHUX (I3UYHUX TPOIECIB
a00 SBUIIN, MEIUYHUX MAHIMYJIALIN Ta BIANPAIOBATH AITOPUTM JIili;

® Jla€ MOXKJIMBICTh MPOBOJUTH HABYAHHS CTYACHTIB 0€3 BUKOPHCTAHHS
KOIITOBHOTO OOJIATHAHHS Ta PU3HKY VIS TIAIIEHTIB;

® JjoTIOMarae MpOBOJIUTH JCTATHHUIN aHaIi3 CHTYAIlii;

® TiIBUITY€ CPCKTUBHICTh HABYAHHS CTYJICHTIB HOBUM METOJIMKAM;

® PO3IIMPIOE MOXKJIMBOCTI OLIHKH PIBHS OTPHUMAaHHUX 3HaHb 1 HAOyTHX
HABUYOK 3aBJISIKH 3BOPOTHOMY 3B’SI3KY;

® JI03BOJISIE OPraHI3yBaTH HABYAHHSI JTUCTAHIIIMHO.
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BipTyanbHi nabopaTtopHi pobotw i
TpeHaxepu

ENeKTpoHHi TpeHaxepu
(cumynaTopm)

NabopaTtopHi poboTH 3 AUCTaHLiINHUM
[L0CTynom

Puc.1. lemoHcTpariifai 3aco0v B HaB4aIbHOMY IPOIIECi

Bipryanpri TpeHaxkepu 1 cmmymsatopu  (Puc.l) JTIO3BOJISTIOTH
chopMyBaTH Ta yOOCKOHAJIHUTH y CTYICHTIB MPUPOJHUYMX, IHKCHEPHUX 1
MEINYHUX CIELiaIbHOCTEH TaKi HABUYKH:

¢ Bizyamizauist pi3UYHUX MOJENEeH Ta eKCIIEPUMEHTIB 0€3 3aCTOCYBaHHS
00J1aJHaHHS;

¢ HaBUYKM BUKOPHUCTAHHS Ta CKCIUTyaTalil eJNeKTPOHHMX IPUIIAJIiB,
MPUCTPOIB Ta CUCTEM;

¢ BuMIpIOBaHHS (Di3MYHUX BEIMYMH 3 BHKOPUCTAHHSIM KOHTPOJIBHO-
BUMIPIOBAJIBHOT amaparypu Ta OTPUMAaHHS X POOOYUX XapaKTEPUCTHK;

¢ NpoOBeACHHs Ja0opaTopHUX poOiT;

¢ HaOyTTsS HaBUYOK OOpOOJICHHS paH 1 IEePEIOMiB KiCTOK, HaKJIaIaHHS
IIBIB;

¢ TMpoBeIEHHS IH’EKI[M 1 TWyHKIINA, peaHIMaliiMHUX 3axO0JiB Ta
OTIEpaTUBHHUX BTPYYaHB;

¢ TpeHyBaHHS HaJaHH MEPIIOi JTOTIOMOTH;

¢ iMiTamisg peakuii 010JOriYHUX TKaHWH HA Jii Xipypra.

VY cryneHTiB, SKi HaBYAIOTHCS 3a OCBiTHIMH mporpamamu «®Dizuka» Ta
«Enextponni iHdopMamiiiHi cHcTEMM» TpM BUKOHAHHI BipTyalbHUX
a00paTopHUX POOIT CTBOPIOETHCS 1MIO3is POOOTH HA peaTbHOMY
oOnagHanHi. JlaHi 3aHOCATBCA Ta BiOOpaXalOThCs y BUIIIAAL TpadikiB abo
TabIHILIb.

JucranmiitHo BUKOHYBaHi JabopaTopHi pPOOOTH MAalOTh MPHHIUIIOBY
BIIMIHHICTb BiJ BIpTyaJbHUX CHUMYJATOpiB. SIKIIO TpH BHKOHAHHI
BipTyanbHOi JabopaTopHOi POOOTH IOCHITHUK Ma€ MOXKIUBICTH TUTBKH
HaBuyaTHCs, TOOTO OTpUMYBaTH HaBYalbHY iH(OpMALiI0 SK 3a37aJeriib
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Puc.1. Ilpuxiagym BUKOpPHCTaHHS BIpTyallbHUX TpPEHaXepiB 1
CHUMYJISITOPIB B HABYaJIbHOMY MpOIECi CTYAEHTIB MPUPOAHWUYMX (a, 0),
IHKCHEPHO-TEXHIYHUX (B, T') 1 MEIWIHHX (]I, €) CIIEIaTbHOCTCH

BiIOMi pe3yJbTaTH, TO BUKOHYBaHi J1TabopaTopHi poOOTH SBIAIOTE COOOIO
aBTOMAaTH30BaHy J1abOpaTOpHy pOOOTY 3 IUCTAHIIMHUM KEPYBaHHSM.

CrynenTtaMm criemianpHOCTI «MeAHWIIMHA» HAsSBHICTH CHUMYJIATOPIB 1
TpEHaXEPiB J03BOJISE BiANpaIlfoBaTH 0e3 MIKOMW JUIsl TAIIEHTIB Oyab-saKi
MaHIMyJIAiT 1 TPaKTHYHI HABHYKU.
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Take HaBYaHHSI Ja€ MOKIHUBICTH OO'€KTHBHOTO KOHTPOJIO 3HAHb 1
yminb. PobGota Ha Oynp-sikoMy TpeHaxepi 1 cuMynaTopi Moxe OyTu
3aikcoBaHa, mMpoaHami30BaHa Ta OIliHEHA. BipTyalbHi TpeHaxepH i
CHUMYJIITOPH JIO3BOJIAIOTH BiATBOPUTHU OYyIIb-SIKUI €KCIIEPUMEHT, JOCIif a00
CUTyaIifo 1 TMPOBOIWUTH HABYAHHA CTYIEHTIB SK IHIAWBIIyaJIbHO, TaK B
Opuragax abo KOMaH/ax.

3 BIPOBaIPKEHHSAM Cy4YaCHHX IMITAIITHUX KOMI IOTEPHHUX TEXHOJIOTIN €
MOJKJIMBICTh BIATBOPIOBATHM Ha €KpaHi MOHiITOpa a00 MaHeKeHax pi3Hi
CKJIaIHI CUTYyaIlii, 3 SIKUMH MaiOyTHI CIleriamicTd OyayTh 3yCTpidaTucs B
MPaKTHYHIN MisTbHOCTI. HasiBHICTH cCHMYNSIIHHIX 3aC00iB Pi3HOTO PiBHS
PealiCTUYHOCTI 000B’A3KOBO MAa€ MOETHYBATUCS 3 CHCTEMOIO X HaJIHHOTO
TEXHIYHOTO0 OOCIYroBYBaHHsS Ta PO3POOKOI0 METOAWYHOrO 3a0e3MeyeHHs
CUMYJISI[IHHOTO HaBYaHHSA. 3pO0JCHO BHUCHOBOK, IO CUMYJIAIiiHE
HaBYaHHA — L€ pealnbHUM MeEXaHi3M TiABUINEHHS KOMIETEHTHOCTI
CTYACHTIB 5K MalOyTHIX QaxiBUiB, SKUH Moxke OyTH aKTHBHO
BIPOBADKCHUM U1 NpUIOaHHS CTyOEHTaMH MaHyaJbHHUX HaBUYOK,
KOMaHJIHOT B3a€MO/Iil, a TAKOX 3 METOI0 MPOBEACHHS aTecTallil MaiOyTHIX
(haxiBIliB Oe3 BUKOPUCTAHHS HAyKOEMHOTO OOJaTHAHHS Ta 0e3 PU3UKY I
MAIi€HTIB.

Hna  crynmentiB creniadpHOCTe «Cepemnst ocpita. ®Dizmka» Ta
«Enextponika» po3poOiieHi BipTyasdbHi JabopaTopHi poOOTH, SIKi Iau
MOXUIMBICTh OTPUMATH peajdbHI YMOBH 11 BUKOHAHHS BUMIpIOBaHb Ta
NPOBENEHHS  EKCIIEPUMEHTY, poOOTHM TOPIBHAJIbHUK aHami3 JaHi
EKCIIEPUMEHTY 13 pe3yJbTaTaMH CY9acHOTO (Hi3UIHOTO EKCICPUMEHTY,
SKHI POBEJCHO Ha JOPOTOMY HayKOBO-AOCTIAHOMY 00JIaJHAHHI.

Po3pobiieno METOMWKY BHKIAMAHHS PO3IUTIB MEXaHIKU «MexaHIqHII
pyx», «Bzaemomis Tin», «MexaHiuHa pobOota. MexaHiuHa eHepris» Ta
«Kinematukay, «/{nHamika» 3 BAKOPUCTAHHSIM MYJIBTHMEIIHHAX 3aCO01B.

Ilpu opranizanii  7a0OpaTOpHOrO  MPAKTUKYMy 3  JUCLHUIUTIH
«DyHKI[IOHATEHA eNEeKTPOHika» Ta «OCHOBH MIKPOCIEKTPOHIKI) IS
CTYJIEHTIB CIlellialbHOCTiI «ENeKTpoHika» Branocs o0’ €qHATH TpaaulliiiHi
Ta IHHOBAII}HI MiIXOMX 1 METOJUKH 3 METOI0 ()OPMYBaHHS y MaiOyTHIX
CHeUiaNicTiB MPAaKTUYHUX YMiHb 1 HABUYOK MPH poOOTH 3 €NeKTPOHHUMHU
NpUIagaMH 1 CHCTEMaMH.

Crynentamu cremianbHOCTi  «MenuimHay BHKOPHCTOBYIOTBCSA K
XIpypriuyHi  CUMYJSTOPH - TpEHaKepu s poOOTH  pealbHHUMH
IHCTpyMEHTaMU Ha MYJDKaX, TaKk i BipTyalbHI CHMYISATOPH, B SIKUX
KOMIT'IOTEpHA MporpaMa MOJENIOE omepamii Npu pPIi3HUX KIIHIYHHX
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cutyanisx. KomOiHarist ux BHUIIIB HaBYaHHS JOIOMAra€ OCBOITH CyYacHi
MEINYHI TEXHOJIOTI] 1 YIOCKOHAUTH XipYypri4Hi HAaBUYKH.

HocBin opranizamii i TpoBeAeHHS NPAKTUIHUX 3aHATh 3 KYypCiB
«EkcTpeHa Ta HEBIAKIIAAHA MEJUYHA JTOTIOMOTay 1 «Xipypris» MoKasye, Mo
3aCTOCYBaHHS aKTHMBHUX METOIIB HaBUaHHS IIHCHO TPAIOE 1 Mae TEBHI
nepeBary: MNpOLEeC HaBYaHHS, SKUH CYNPOBOKYETHCS NPaKTHIHUMHU
JUSIMH, TPOXOAUTH OUThIN e()EKTHBHO; YCIIIIHE 3aCTOCYBaHHS XipypridHUX
1 peaHIMaIliflHMX HAaBHYOK 3MIIHIOE TIOYYTTS BIEBHEHOCTI CTYyJCHTAa B
caMoMy co0l Ta Crpwusie 3aKpiIUICHHIO TPOWJICHOTO MaTtepiaiy; J03BOJISE
BHKIIQ/Ia4eBi MOOAYNTH MOMEHTH, SIKi TOTPEOYIOTh MMOBTOPHOTO PO3TIIALY 1
MOSICHCHHSI.

Hana po6ota — yqacHUK KoHKYpcy «Ilemaroriuni inHoBamii» (Cymcbkuit
nepxaBHUM yHiBepcuTeT, 2021 pik).

1. Omnomeopenp JI.B., ITaceko O.0., CantukoBa A.l. Meronuka BUBYEHHS
JESIKUX TUTAaHb CydacHOi (i3WKH B 3arajllbHOOCBITHIX HaBYAJIbHHUX 3aKiagax //
[enaroriuni Hayku: Teopis, icTopis, iIHHOBaMiHHI TexHoorii. — 2017, Ne 3 (67). —
C.186 — 198.

2. Maceko O.0. YmockoHaJeHHS HaBYANBHOTO (I3MYHOTO EKCIIEPHUMEHTY
3acobamu Mynbtumenia // Ileparoriyni Hayku: Teopis, IcTOpis, IHHOBaIilHI
texHouorii. HaykoBuii xxypran. — Cymu. — CymJITY im. A.C. Maxkapenka. Ne 2
(28), 2013. - C. 89-99.

3. JlykaBenko I.M. Buxopucranus iH(GOpMaLIIfHUX TEXHOJOTIH HpH
BUKJIaJIaHH] Kypcy 3araiibHOi Xipyprii / Llnsxu ynockoHaneHHs 1o3aayIuTOpHOT
pobotu crynentiB: Marepiann X HaykoBo-meroanunoi kxoHgepenuii, 14-15
tpaBHs 2020 p. — Cymu: Cym21Y, 2020. — C. 15-16.

4. Txau O.Il. Meroauyni OCOOJMBOCTI NMPOBE/AEHHS J1a0OpPaTOpHUX poOIT 3
muctuiorian - «DyHKIiOHANbHA — enmekTpoHikay / Imsaxm  ymockoHaneHHsS
M03aaymuTOpHOi poboTH crydeHTiB: Marepiamu X  HaykoBo-MeToauuHOT
koHpepentii, 14-15 tpasus 2020 p. — Cymu: Cym1Y, 2020. — C. 21-22.

5. Xwxkusa S.B. CuMynsimiiiHi TEXHOJOTIl HaBYAaHHS B EKCTPEHId MeaumdHiit
Jonomo3i Ta MeaunuHi katactpo¢ / Ilnaxu ynoCKOHaJeHHS HO3aayAUTOPHOI
pobotu crymentiB: Martepiamn X HaykoBo-MeTonmuHoi KoH(epenmii, 14-15
tpaBHsa 2020 p. — Cymu: Cym1V, 2020. — C. 16-17.

6. Tkaau O.II. Teopis 1 mnpakrtuka 3Mmimanoro HaB4aHHs // Ilnsaxu
YIOCKOHAJICHHS MM03aayIuTOpHOi pobotu crymeHTiB: Marepianmu [X HaykoBo-
MeToanaHOi KoHdepenii, 17-18 tpaBusa 2018 p. — Cymu: Cym/V, 2018. — C. 33.
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CEKIIA 1: Jucmanyiiuna popma opeanizayii HaguaibHo20 npoyecy

CAMOPO3BUTOK 3JI0OBYBAYIB BUIIIOI OCBITH
VY IPOLECI JUCTAHIIIHHOI O HABUAHHS

yna 1.O., n.¢.-M.H., npodecop

Kaghedpa mamemamuuno2o anaizy i memodie onmumizayii,
gaxynomem EnlT, Cymcoruii depoicasnuil yrigepcumem,m. Cymu

JucraniiitHa ocBiTa moyJasia IIMpOKO BUKOPHUCTOBYBATHCh B OCBITHIN
MPAKTHIII 3 TIOABOIO 1H(GOPMAIITHO-KOMYHIKaMiHUX TexHoNoTid. 1le gamo
3MOTY 3700yTH BHWIIYy OCBITY JIOJSM, SIKi MPOXWBAIM y BiIJAICHHX
KyTOUYKax HaIloi KpaiHW, 32 KOpPJOHOM, a00 Maju OOMEXKeHI MOXIIMBOCTI
nepecyBanHs. CBIT mocTtaBuB HOBI BUKIMKH ocBiTsHam: COVID, Biiina
VHEMOJMUJIMBWIM ~ BHUKJIAQJAaHHS Ta HaBYaHHA B  YHIBEPCUTETCHKHUX
aymuTopisx. YBech HaBUaIbHUN mpoliec OyB niepeBeeHuil B ONling peskuM.

[Ipans HayKOBO-TIEAAroriyHOro mepcoHalTy 31 CTBOPEHHS KYpCiB,
TPEHAXKEPiB, TECTIB Ha PI3HOMAHITHHX HaBYAJIBHHUX IUIaTPOpMax
HeoIliHeHHa. BOHM y KOpPOTKHMH dYac OCBOLIM HOBI Iporpamu, m1o0
NPOBOJUTH Bifeo KOHQEpeHLii, mucaTH 1 MaJlloBaTH Ha BIPTyaJbHHX
Iomkax, pororpadyBaT i pOOUTH BiIe03aInc JIEKITIH.

Ha 3100yBaviB BUII[O1 OCBITH MOKJIaJA€THCS BEJIMKa
BIIMTOBITANTBHICTS 332 MPOAYKTHBHICTH HABUAHHS, IO 3aJICKHUTh BiX IX
AKTUBHOCTI 1 CAaMOKOHTPOJIIO. 3 O0COOMCTOTrO JOCBITy MOXY CKa3aTH, IO
MIEPIIOKYPCHHUK, MO CTHKAETHCS 3 BEIUKOIO KUTBKICTIO Martepiany, SKAN
BiH, MPOCITyXaBIlIX JIEKLiI0, HE 3MIl 3amam’aTaTH He BiIKpUBA€E KOHCIIEKT,
mo0 NepeANBUTHCH 1 OMaHyBaTH MAEdKi, MPOMYyIIeHI HUM (pparMeHTH.
CTyIeHT CIIOIiBAETHCS, UI0 Ha MPAKTUYHOMY 3aHSTTI HOMY BCE MOSICHSTb.
BCE! Ane y HBOro HeMae KOHKpPETHHMX TMTaHb. CXOBaBIIACH 3a
aBaTapKol, MOTHBYIOUM 1€ HEMpAIlOI0Uu00 KaMepor, abo IOraHuM
IHTepHETOM BIiH TeEpenucye 4YyKi pIlICHHS TPHUKIANiB 1 3amad, Mmoo
NEeperasiHyTH  iX TIIBKM Tepel TeCTyBaHHSAM, KOHTPOJIBHOW, abo
EK3aMEHOM.

Y npyromy ceMmecTpi, NMEpeXHBIIM €K3aMEHH, CTYACHT IOYHMHAE
OUIbII CBiJOMO CTaBUTUCHh 1O 3aHATh. BiH MIBUAIIE OPIEHTYEThCS Ha
mwiaropmi «MIX leaning», ne y nepeBaxHiil GiIbIIOCTi, po3MilieHi Kypc
JICKII, TPAaKTUKU, TeCTH 1 T.iH. 3700yBau Ha CBOIM CTOpIHIII MOXeE
TIepeBipUTH CBOI Oay, BUCTABIICH] 32 CAMOCTIHHO 3pOo0JIeH] iHIUBiyanbHi
MPaKTUYHI 3aBJaHHs, KOHTPOJIBHI UM TpeHaxepH. binbin Toro, BiH MoXe, 3
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CEKIIA 1: Jucmanyiiuna ¢popma opeanizayii HaguaibHo2o npoyecy

ypaxyBaHHSIM JIOCBily, 3HAWTH 1 OMaHyBaTH MPOIYIIEHI TEMHU 1 3amaTh
BUKJIagauy 3anuTaHHs. CTyAeHT mepecTtae OOsITHUCS KaMepH 1 ayauTopii i
MOJK€ BIJIBHO CIIUJTKYBATHCh 3 OJTHOKYPCHUKAMH 1 BUKJIaJaueM.

VY 3B’S3Ky 3 BOEHHUMH [isIMH JESKI CTYIEHTH 3HAXOIAThCs 3a
KOPJOHOM, Ha OKYIIOBAaHMX Ta JIEOKYIIOBaHMX TEPUTOPIAX, LI0 3aTPYIAHAE iX
NPUCYTHICTh HA 3aHATTSX (BiACyTHiH, a00 AOPOTHH iHTEPHET, 3 TAKETIB €
TiNbKH TenedoH), ajge BOHU MPOJOBXKYIOTh HAaBUaHHS, HAMAraloThCs OpaTtu
y4acTb y KOHTPOJIBHUX 3axofax. Jleski 3700yBaui THUMYacoBO BiABiIyIOTh
3aHATTS Y 3aKOPJOHHHX YHiBepcuTeTax. BoHH Bike MOXKYTh Opi€HTYBATHCh
y Marepiai i 3HaiTH Ha online-pecypcax miteparypy, Bigeo Jiekiii, online-
KaJIbKYJIATOPH, BIAMOBiAHI Kypcu. Bcee e BUMarae akTHUBHOCTI, BHCOKOL
caMmoopranizauii i ianyBaHss. Jlomomarae cTyaeHTy 0OepHEHHIl 3B 530K,
METOJMYHI BKa3iBKH JUII BUKOHAaHHS I1HJIUBIyalbHHX 3aBJaHb, TECTH 1
TpEeHaXepH, KOHCYJIbTALl] BUKJIafaya.

3mo0yBayi CTymeHsl MaricTp BiIalOTh IepeBary AMCTaHLiHHOMY, a
e Kpamle AacHHXPOHHOMY, HaBuaHHI0. HaOyTi HMMH KOMIETEHLIl
JIO3BOJISIFOTH CAMOCTIHO OCBOITH MaTepial, po3i0paTuchk y cyTi npodiemu,
3acTocyBaTH HaOyTi 3HAHHS HA MPAKTHI, BUKOPUCTATA MIXIHCIUILTIHAPHI
3B’S3KM, 3HAWTU 1 OmpaIlfoBaTH HEOOXimHy miteparypy. I Bce me —
JMOTPUMYIOYHCh YacOBHX paMOK. Taki CTyOeHTH cami 3alikaBlleHI Yy
BUKOHAaHHI  Ja0OparopHUX  poOiT, KOHTPOJBHUX  TecTiB. BoHm
BIJIPI3HSIFOTELCS BiJl MTEPIIOKYPCHHUKIB CBOEIO CAMOCTIHHICTIO 1 aKTUBHICTIO Y
HaBYaHHI, 110 BeJIE O CAMOPO3BUTKY.

Crynenru-marictpu  OIl «TexHomorii 3aXMCTy HABKOJIHUIIHBEOTO
cepeloBHIa», BUBYAOUM Kypc «CraTucThyHa o0OpoOKa pe3yNbTaTiB
JIOCT/DKEHb Ta EKCIIEPHMEHTIB», BHKOHYIOTH JlaboparopHi poOOTH 31
cratuctuku 'y Microsoft Excel. Ha mnargopmi «MIX leaning» BukmaaeHi
JIEKIii, TecTH, J1abopaTopHI pOOOTH Ta KOHTPOJIbHI TecTH. KOHTPOIBHI
3aX0H MPOBOJASATHCA Y PeajbHOMY Yaci 13 BKIIOUEHUMH KaMepaMu. 3ajadi
migiOpani 3 ypaxyBaHHsIM TpodeciiiHoro crnpsmyBaHHA. Taka poOora
CHpUsi€ PO3BUTKY IHTENEKTY, JOTIYHOTO Ta alrOPUTMIYHOTO MHCIICHHS,
(dyHIaMEHTaIBHOTO MUCICHHS Ta 3AI0HOCTI 10 aHami3y OTPUMaHUX
Pe3yIbTATIB i iX TOCTOBIPHOCTI.

TakuM 4YWHOM, JUCTaHIIMHE HABYAHHS CIpPUSE BUHHUKHEHHIO
nmoTpedu y OTpUMaHHI 3HaHb, YMiHb i HABUYOK; O3BOJSIE PO3BUHYTH
TBOpYI 1 JOCHIJHUIIBKI SKOCTI; CHpHSE€ PO3BHHEHHIO Hapsay 3i
cnenjanizopanumu SOft sKills — HaBuuoKk.
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CEKIIA 1: Jucmanyiiuna popma opeanizayii HaguaibHo20 npoyecy

OCOBJIMBOCTI BUKOPUCTAHHSA CUCTEM
ABTOMATHU30BAHOI'O IPOEKTYBAHHS ITPU BUKJIAJAHHI
IH/KEHEPHO-TEXHIYHUX JUCLHMUIIJITH

Bbypux LIL., k.¢.-M.H., TOTIEHT

Kageopa mexnonoeiii i ynpasninns, Konomoncoruti incmumym
Cymcwroeo depocasrozo yHisepcumemy, m.Konomon

s mpoBeieHHsT HayKOBUX JOCHIKEHb Ta IH)KEHEPHOI ONTHUMIi3allii
Cy4acHUX TIPUIANOBHX CTPYKTYp WIMPOKO BUKOPUCTOBYIOTH MPOTPaMHi
3acobn Technology Computer-Aided Design (TCAD). 3a3Buuail BoHM
CKJIAZIAl0THCS 3 PI3HUX CHMYJISITOPIB, PEAAKTOPIB Ta iH.

VY nmaniit pobGoti posrmsayTo cuctemy TCAD Bix Silvaco, sxa
BUKOPUCTOBYETbCSI HaMH Y HaBYaJbHOMY TMpolieci AJs oprasizamii
HAYKOBO-JIOCIIHOI Ta CaMOCTiHHOI pOOOTH CTYNEHTIB TpW BUBYEHHI
JMUCHMILIIH 1HKEHEPHO-TEXHIYHOTO MHUKJIY. 3a BUXIIHUMH JaHUMH BOHA
JTO3BOJISIE CIIPOEKTYBATH T€OMETPIi MPUIIaiB a00 TEXHOJIOTIUHI MPOLECH X
BUTOTOBJICHHSI, TMPOBECTH MiI0ip TPAaHCIOPTHUX MOAENEH 1 OTpuMaru
TeCTOBI  xapakTepuctukd. [licast 1BOTO 3HIMCHIOETBCS  YTOYHEHHS
napamMeTpiB CTPYKTYpH, XapaKTEPHCTHK MarepiaiiB, Koe]ili€HTiB s
TPAHCIOPTHUX MOAEJEH Ta iHIIe.

Penakropom DeckBuild 3milicHIoeTbCs 3amyck mporpaMm Ta ix
KOODIMHYBaHHS, 30KpPEMa CTBOPIOIOTHCS Ta BHUKOHYIOTHCSI KOMaHIHI
¢aitmu. Sk 6azoBi y cepemoBumii Silvaco TCAD BUKOPHUCTOBYIOTBCS
CUMYJISTOp TpuinanoBux cTpyktyp ATLAS, cuMymaTrop TEeXHOJOTIYHHX
nponeciB ATHENA Ta 3aci6 Bizyamnizauii TonyPlot.

Uucnose MOJENOBaHHA POOOUYMX XapaKTEPUCTHK Ta CTPYKTYPHHUX
eNIEMEHTIB 3IHCHIOETHCS 3a fornoMoror cumyistopa ATLAS. Binburicts
MOJIeNIeH OCTaHHBOTO BUKOPUCTOBYIOTH JIBa THIU BXiMHUX NaHuX. [leprmit
— ne nporpamuuii koa (ASCII), sxuit MicTUTh HEOOXiIHI JJII BUKOHAHHS
KOMaHIW, JApyruid — 1e ¢aiinm reoMmerpii, sSKWH BH3HAYAE CTPYKTYPY
npuinagy, okpemi obnacti Ta mpodini neryBanns (puc.l). Y cumymnsaropi
ATLAS reHepyeTbCsl TpU THIM BHXIIHUX fdaHuX. [lepmmii — 3BIT Xomy
BUKOHAaHHS NpOrpaMu, SKMH iHGOpMye PO eTanyd BHUKOHAHHSA KOOy 1
MOBiJOMJIEHHSI NP0 TIOMWJIKA Ta TOMEPEPKEHHS TiJl 4ac MOJCIIOBAHHSI.
BizyanpHO 1e oxpema 0o0JacTh BiKHA, J€ BiIOOpa)karOThCs BUIIEBKA3aHi
JlaHi, SKI Tako) 30epiraroThCsi B TMMYacoBUi (aiin 3Bity. Jpyruit — 1e
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CEKIIA 1: Jucmanyiiuna ¢popma opeanizayii HaguaibHo2o npoyecy

(hailn )KypHay, SKAA MICTHTh TECTOBI XapaKTEPHUCTHKH Bi aHATI3y poOOTH
npunany. Bin cTBoproeThcs 3a gormomororo komana Solve abo Extract i
3a3BHYail Mae po3mmpeHHs “.log” abo “.dat”, KoKeH 3 HHUX SBJISIE COOOIO
ASCII kop 3anmcanuii y Tabmuio naHux. Tpetiii — aiin pimeHas abo

daiim cTpykTypHu ”
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.str”, mo  30epirae rpadivuHi maHi, SKi TOB'A3aHI 3i
3HAYeHHSIMHU 3MiHHUX Y BU3HAUYEHUX TOUYKaX.

ATLAS
Data from sw_ctic_song.sir

Puc.1. Inrepdeiic Silvaco TCAD mig yac MojemoBaHHS TIOJIHOBOTO
TPaH3UCTOPA

Crig Bigmituty, o Silvaco TCAD sBisie co00r0 Hadip MporpaMHUX
3aco0iB, sKi MOB’s3aHi MiX coOoto. CrpykTypa O0ibmioTek Moxeneit
VHiBepcaJbHa, OJIMH 1 TOH caMuil MOJTylTb MOXe OyTH BUKOPUCTAaHUH y BCiX
il mporpamax. B Silvaco BukopucToByeThCs BiacHWH iHTeprperatop C-
Interpreter. Mloro CTBOpEHO CIENiaNbHO JUIi OTPMMAHHS ONTHMi30BAaHHX
MAaIIMHHUX KOJIB BUXOSUH 3 BX1THOTO OMUCAHHSA CTPYKTYpH. BOynoBaHwmit
B C-Interpreter inTepdeiic Bimnmaro[keHHS KOIIB J03BOJISIE KOPUCTYBady
30CEePEANTHCh Ha PO3POOIN MPOEKTY Ta OMHOYACHO OAYNUTH Ppe3yJIbTaT
3po0JCHUX BUMIPIOBaHb, HE BUTpAYarOuMd 4yac Ha eran kommimimii. Kox
oTpuMaHuH 3a gomomoroio C-Interpreter, BUKOHYETbCS Ha0arato MIBUIIIC
KOy, OTPUMAaHOT0 CTaHAAPTHUMHU KOMITUIATOPAMH.
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CEKIIA 1: Jucmanyiiuna popma opeanizayii HaguaibHo20 npoyecy

JIACTAHIIMHE HABUAHHS SIK CYYACHA
OCBITHA TEXHOJIOTTA

nernawmii 1.0., a. ¢.-M. H., TOLIEHT;
lIxypmona 0.0., a. ¢.-M. H., mpodecop

Kagheopa enexmponiku, 3a2arbHoi ma NpUKIAoHoi Qizuxu,
gaxynemem EnlT, Cymcokuii Oeparcasnuii ynigepcumem, m.Cymu

CyuacHuii  TeMnm  pO3BUTKY  iH(pOpMamiiHO-KOMYHIKaliiHUX
TEXHOJIOTIM aKTyaii3ye MOJICPHI3aIlil0 CHCTEMH OCBITH B ILIJIOMY 1 BHIIOT
ocBiTH 30KpeMa. JlaHa MopepHi3allisi TOJSATae HacamIepen y PO3BUTKY
JUCTAHIIMHOI OCBITH, SIKa 3aBISKH Mepeki [HTEepHET OXOIUTIOE ITUPOKIi
BEpCTBH HACEJICHHS 1 CTa€ OIHWAM 13 TOJOBHHX (haKkTopiB #oro
po3BuTKy [1]. 3a mEeBHMX YMOB JUCTaHI[IHHE HABYAHHS CTaJO €IUHOIO
JIOCTYTTHOIO ()OPMOIO B CHCTEMI OCBITH.

I'0710BHOIO METOIO AMCTAHIIIHOTO HABYAHHS € HAJaHHS 37100yBayaM
BHIIOI OCBITH MOXJIMBOCTI OTPUMATH SIKICHI 3HaHHS, HAOyTH YMiHHS Ta
HABUYKHM BIiJIIIOBIIHO 110 0OpaHOi OCBITHROI NpOTrpamMu 3a MicleM IX
MpoXWBaHHA a00 TUMYacoBOro TmiepeOyBaHHI 3 BUKOPHCTaHHIM
1HQOpMAaIiTHO-KOMYHIKaI[IHHUX TEXHOJOTIH.

Ha crorommi cucrema IHCTaHIIMHOTO HaBYaHHSI B YKpaiHi
MPOXOJUTh  €Tall CTAHOBJCHHS: JOCHIJDKYETHCA  CBITOBHHM  JIOCBIZ
3MIMCHEHHS JOWCTAHIIMHOTO HABYAHHS, pPO3POOJIIETHCS  BiAMOBiIHA
TeopeTHuHa 0a3a, CTBOPIOIOTHCA IIEHTPH JUCTAHIIMHOTO HaBUYaHHS,
CHUCTEMAaTU3YEThCS PAKTHIHHUIA JOCBI/ TOIIO.

HopmaruBHo-1ipaBoBe OOIpyHTYBaHHS JHCTaHI[IHHOTO HAaBYaHHS
3HAWIIIIO BiMOOpaKeHHsI y JAEp)KaBHUX MOKyMeHTax — HamioHanbHi#i
JOKTpHHI po3BUTKY OcBiTH Ykpainu y XXI cromitti, 3akoHi Ykpainu «[Ipo
ocBity», «[Ipo Bumry ocity», Jepxaniii mporpami «Ocsita» (Ykpaina
XXI cromitts), « KoHIEMIIiT pO3BUTKY AUCTAHIIHHOT OCBITH B YKpaiHi».

3riqHo 3 KoHIleniieo po3BUTKY MUCTaHIIAHOI OCBITH B YKpaiHi,
JIUCTAHIlIHHA OCBiTa BH3HAYAE€THCA SK ()OpMa HaBYaHHS, DPIBHOI[IHHA 3
OYHOIO, BEYIPHBOIO, 3a0YHOI0 Ta EKCTEPHATOM, WIO PEali3yeThCs, B
OCHOBHOMY, 32 TEXHOJIOTISIMH JTUCTAHI[IHOTO HAaBYaHHS [2].

VY TlosiokeHHI PO AMCTaHIIHE HAaBYAHHS IAMCTAHI[IHE HABYAHHS
BU3HAYAETHCS SK «IHAWBIAyali30BaHWU mpoiec HAaOyTTs 3HAHb, YMiHb,
HABUYOK 1 CIIOCO0IB Mi3HABAIBHOT AisUILHOCTI JIFOMHH, 110 BiOYBAETHCS, B
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CEKIIA 1: Jucmanyiiuna ¢popma opeanizayii HaguaibHo2o npoyecy

OCHOBHOMY, 3a OIIOCEPEIKOBAHOI B3aEMOJIl BiIJaICHUX OJHWH Bifl OJHOTO
YYaCHHMKIB HAaBYAJILHOT'O TPOLECY Yy CIELialli30oBaHOMY CEPEAOBHILI, SKE
¢yHKmionye Ha  0a3l  Cy4acHHMX  IICHXOJIOTO-TIEarOTiYHHX  Ta
iHQOpMaLiifHO-KOMYHIKAIIHHUX TEXHOJOT1i» [3].

BimbmricTe HAYKOBITIB  OKPECIIOIOTh HACTYITHI XapaKTepHI pHCH
JMUCTAHIIHHOTO HABYAHHS: THYYKICTb Ta aCHHXPOHHICTh, MAacCOBICTb,
MOJIYJIBHICTh, pPEHTa0eIbHICTh, IHTEPAaKTHBHE CIIIKYBaHHA YYaCHHUKIB
OCBITHBOTO TIPOLIECY, HASBHICTH 3ac00iB KOMYHIKalii (CHHXpOHHHX a0o
ACMHXPOHHMX), CYKYITHOCTI CIEIiaJbHUX TIEJaroriYHuX TEXHOJIOTIMH,
Opi€HTaIls HAa CaMOCTiiHy Mi3HaBaJbHY MIiSUTbHICTH 3100yBadiB OCBITH,
HIMPOKE 3aCTOCYBaHHS OCBITHIX pecypciB [HTepHeT, cienndivuHi NpUHIHITI
oprasizaifii eIeKTPOHHOTO HaBYaJbHOTO MaTepialy W OIepaTHUBHICTH
OHOBJICHHSI METOJIMYHOTO 3a0€3MEeUEeHHS OCBITHHOTO MPOIIECY TOIIO.

JucTaHIliiiHe HaBYaHHS B Pi3HUX (GopMax Ta MOAUQIKaIisIX Hagae
MOJKJIMBICTh OTPUMYBaTH OCBITY 3a MICIIeM TPOXHBaHHs, 3a0e3nedye
IMUPOKUM JOCTYN JO OCBITHIX BITYM3HSAHHX 1 CBITOBHX PECYpCiB,
MOJKJIMBICTH OpraHi3ailii mpoIecy caMOOCBITH, IJIAHYBAaHHS Ta 3IHCHCHHS
IHAUBITyabHOI OCBITHBO1 TPAEKTOPIl 3AIEIKHO BiJ] BIACHUX MOXKJIHBOCTEH
1 moTped, PO3IIMPIOE KOJO JIOJEH, SKUM AOCTYIHI BCi BUAM OCBITHIX
pecypciB mo3a BIKOBUMHU, COIIaAIbBHIMH OOMEXEHHSIMH, CTAHOM 370POB’4,
MiIBUIIYE coLiaNbHy Ta MpodeciiHy MOOITBHICTh HACETEeHHS.

Jns 3a0e3medeHHs MHCTAHIIWHOTO HaBYAHHS 3J00yBadyaM OCBITH
3aKjal ~ OCBITM  MOXE CTBOPIOBaTM  BiacHi  BeO-pecypcu  abo
BHKOPHUCTOBYBATH IHII BeO-pecypcH, MO MiUIATaloTh MEPEBipIi y IHOMY
3aKjaai ocBiTH [3].

Halytuii mpakTHYHUNA MOCBIJ 3MIMCHEHHS OCBITHHOTO IIPOIECY 3
BUKOPUCTAaHHSIM TEXHOJIOTIM IUCTaHIIMHOTO HABYaHHS Ja€ MOXIIHUBICTBH
OKPECITHTH TaKOX HEIOIKH JUCTAHITIHHOT OCBITH:

»HebakaHHsI OUTBIIOCTI 37100yBayiB OCBITH HABYATHCS CAMOCTIHHO;
»HelocTaTHIN piBeHb cOPMOBAHUX HABUYOK poOOTH 3 iH(QOpMaiHHUMHK
TEXHOJNOTISIME Yy 0araThOX BHUKIQAayiB, M0 YCKJIAQJHIOE IPOLEC
MiIFTOTOBKH HAaBYaJIbHOTO Marepiany, HeOOXiJHOTO Ui BUKOPUCTAHHS B
YMOBax AMCTaHLIIHOTO HaBYaHHS;

» TpU JUCTAHIIHHOMY BHKOHAHHI 3aBJlaHb HEBIJIOMO, XTO came HOro
BUKOHAaB: YM II€ IHJUBiAyaJdbHA BIAIMOBiAb, YW TMiJACYMOK TPYIIOBOL
poboTy;

» TPOBEJCHHS JISSIKUX BUJIIB HABYATLHOI JISUTHHOCTI CTA€ HEMOKIIUBUM.
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OpHak He OMBISYNCh HAa HENOJIKM JMCTaHLIHHE HABYaHHSA €
BUKJIMKOM 4Yacy i KO)KHa HaliOHaJbHa CHUCTEMa Ma€ IOCTaBUTH cOO1 3a
MeTy BUPOOJICHHS CHCTEMH 3aXOJIB JIJIS OUTBITOT €pEeKTUBHOCTI 3iHCHEHHS
OCBITHBOT'O TIPOLIECY B YMOBaX JHCTaHLIWHOTO i 3MimaHoro HaB4yanus. [Ipu
IIbOMY 3aBJaHHSIM KOXKHOT'O 3aKJIaly OCBITH € IPUMHATTS CUCTEMH PillICHb
npo Te, o udpoBa OCBiTa MOBUHHA 3alHATH OAHE 3 TOJOBHUX MICIb Y
MiZBUILIECHH] KBasTi(hikallii meaaroriYHUX MpaIliBHUKIB 3 OISy Ha ITOCTiHHI
3MiHM LHU(POBUX TEXHONOTIH; SKYy CHCTEMY YIpPaBIiHHA OCBITHIM
mporecoM (Learning Management System) Tipu TUCTaHIIIHHIA 91 3MiTaHI 7
¢opMi HaBuaHHS o0OpaTH Ta AKi UUGPOBI ITHCTPYMEHTH 1 TEXHOIOTIi
BUKOPUCTOBYBaTH JUIs CIiBOpami 31 3700yBaduaMu OCBITH, W00 He
YCKJIaJHIOBATH 1 He OOTSDKyBaTH B3aeMomiro. [Ipu 1mpoMy crij HalexHY
yBary NpUAUTITA THUTAHHIO MOEAHAHHS OHJIAH- HABYaHHS Ta KOHTPOJIO
HaBYaHHS y 3aKJIafli OCBITH.

Peamizanii OCBITHBOrO TpolleCYy 3 BHUKOPUCTAHHAM TEXHOJOT1H
OUCTAaHUIHHOIO  HaBYaHHSA  MOTpeOye  PO3pOOKH  KOMILIEKCHOTO
3a0e3MevYeHHs, 10 MOEHYE HAYKOBO-METO/INYHE, KaJpoBe,
CHCTEMOTEXHIYHE, MaTepiallbHO-TEXHIYHE 3a0e3MeUeHHs, BHOIp SKOTO
BU3HAYAETHCS CHHXPOHHHUM Ta ACHHXPOHHUM PEXHUMaMH HaBUAHHSL.

OTxe, qUCTaHIliiTHE HABYAHHS € HEBi €MHOIO CKIIQJIOBOIO Y CHCTEMI
3MIACHEHHS. OCBITHROTO TPOIIECY B 3aKjajax BHIOT OCBITH Ta CIPUSE
(hOpMYBaHHIO €TMHOTO OCBITHHOTO TIPOCTOPY.

1. Tlpo HamioHanbHy cTpaTerio po3BUTKY OCBITH B YKpaiHi Ha mepioJ 10
2021 poky. Yka3 IIpesmmenta VYkpainm Big 25 uepas 2013 p. Ne 344/2013
[EnexTponHuit pecypc]. - Pexum JIOCTYIY:
http://zakon4.rada.gov.ua/laws/show/344/2013.

2. KoHrueniis po3BUTKY TEXHOJIOTIH TUCTAHI[IMHOTO HAaBYaHHS B YKpaiHi
[Enextponnwmii pecypc] — Pexxum nocrymy: http://pulib.if.ua/part/9961.

3. TlonokenHs mpo aucranmiiine HaByanHsa. Hakaz MOH VYkpainm Big 25
kBitHt 2013 p. Ned466 [Enektponnuii pecypc]. — Pexum gocrymy:
http://zakon3.rada.gov.ua/laws/show/z0703-13.

19


http://zakon4.rada.gov.ua/laws/show/344/2013
http://pulib.if.ua/part/9961
http://zakon3.rada.gov.ua/laws/show/z0703-13

CEKIIA 1: Jucmanyiiuna ¢popma opeanizayii HaguaibHo2o npoyecy

MPOBEJEHHSA ®I3UYHOI'O JEMOHCTPAIIMHOT O
EKCINEPUMEHTY 3 BAKOPUCTAHHSM IIU®POBOI
EJIEKTPOHIKH

Ixypnona FO.O. 1. ¢.-m. H., mpodecop, Kyapssues [[.B. ctyment

Kagheopa enexmponiku, 3a2arbHoi ma NpUKIAoHoi Qizuxu,
@axynemem EnlT, Cymcokuii Oeparcasnuii ynieepcumem, m.Cymu

Ha croronHi, 3 ornsamy Ha psii 00’ €KTUBHUX 1 Cy0’ €KTHBHHUX TMPHUYVH,
BUBYCHHS (I3UKM B IKoJNax YKpaiHW BiAOyBaeThbcs Ha OCHOBI
JIEMOHCTpAIiHHOTO 1 TabopaTopHOTO OONAJHAHHS, TEepPeBakHA OUIBIIICTH
SKOTO Y TEXHIYHOMY Ta METOJMYHOMY acleKTaX BHUEPIIAIO CBOi PECYypCH.
[Ipn mpoMy piBeHP 3a0€3MEYEeHOCTi MK 3aco0aMu HaBYaHHSA B YKpaiHi
craHoBuTh Outst 30 %, a 3a0e3MeYeHOCTi KaOiHETIB MPUPOJIHUYOTO IUKITY
71ab0paTOPHHUM 1 IeMOHCTpaIliitHuM obamHanasM — 15% [1].

MO>IJIMBUM BapiaHTOM YaCTKOBOTO BHpIIIEHHS 03HAYEHOT NpoOiIeMu
€ BOPOBKEHHA y MIKUTbHUNA (i3WYHUNA TEMOHCTPAIIHHAN E€KCIIEPUMEHT
3ac00iB cy4yacHOi mM(POBOI ENEKTPOHIKH, SKI NPEICTAaBICHI HAa PHUHKY
Cy4JacHOTO moOyTOBOT0 00JIaTHAHHS 1 BUMIPIOBaJIbHOI TEXHIKHA. 30KpeMa, i3
OIMPOKOTO  CHEKTpa HasBHOrO oONagHaHHSA, Ha Hamy OyMKY,
HE3aIepevHOI0 € MOIIbHICTh BHKOPHUCTAHHS:

v/eIeKTPOHHUX BHUMIPHHUKIB JHHIHHUX pPO3MIpPIB — EJIEKTPOHHUX
KYpBIMETPiB, PYJIETOK, INITAHTCHITUPKYJIB, JIA3ePHUX Ta YIBTPa3BYKOBHX
BiJIanemipis;

v €JIeKTPOHHUX BUMIPHHUKIB Yacy i TEMIIEpaTypH;

v/ 6araro()yHKI[IOHAIBHIX MYJIbTHMETPIB 1 HUPPOBUX TPUIAIIB IS
BUMIPIOBaHb 3HAYCHb BEJIMYWH — IIBHUAKOCTI, OIOPY, €MHOCTI,
IHAYKTUBHOCTI, BOJIOTOCTI, OCBITJICHOCTI, CUJIH 3BYKY TOIIIO;

v/ KBaHTOBUX BUTNIPOMIHIOBaYiB pi3HHX Jiana3zoHiB -
JIa3epHUX YKa30K, MyJIbTiB KepyBaHHs, CBITIOIOMIB;

v ipuiimMauis €JIEKTPOMAarHiTHOTO BUIIPOMIHIOBaHHS -
VHiBepCaJIbHUX iHAMKATOpiB, IM(poBUX ¢oToanmapaTiB 1 Bimeokamep,
TEIUIOBI30PIB TOIIIO.

BrpoBamkeHHS! 03HAUEHUX NPWIAAIB Y HAaBUAJbHUN €KCIIEPUMEHT 3
(i3MKHK MiJBHIYE MOTHBAIIIIO YUHIB 10 HAaBUaHHs. YUeHb, SIKHH TPAIIOE 3
OTHUMU W THMH CaMUMH TpuiaJlaMd y MIKONI Ta 1moOyTi, Oa4uTh
MPaKTUYHUHA acTeKT HaOyTHX 3HaHb Ta HABUKIB, [MOYMHAE YCBITOMJICHO
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po3riIAfaTé MpOLEC HaBYaHHsS, SK MPOLEC PO3BUTKY OCOOHMCTICHOT
JKUTTEBOI KOMIIETECHTHOCTI.

3 ormAmy Ha Te, IO I Yac BUBYCHHS (PI3WKH B OCHOBHIN IIKOJII Y
OIMBIIOCTI yYYHIB 3HaHb [ CaMOCTIHHMX Mi3HABaJIbHUX IOIIYKiB
HEJIOCTaTHbO, CBOEPIIHMM HANpaBJSIFOUMM KaTajli3aTOpoM Maibke Ha
KO)KHOMY €Tali HaBYaJbHOTO NPOLECY MOBHHEH BUCTYNATH BUMTENb. 3a
IUX YMOB ONTHMAaJIbHUM € ONEPYBaHHS KIACHYHUMH METOJUKAMHU
HaBYAIBHOTO (i3UYHOTO EKCIIEPUMEHTY, OPi€EHTOBAaHWMH 31e01IbLIOr0 Ha
3aKpIIUIEHHS Ta EMIIpUYHe MiATBEP/KEHHS OTPUMAHOI TEOPETHIHOI
iHdopMmariii, 3 akmeHToM Ha (OpMyBaHHS NMPAKTHYHUX HABHKIB pPOOOTH 3
NpUIagaMi Cy4acHOi eNeKTpOHIKW. 30kpema, (GOpMyBaHHs IOYaTKOBUX
NPaKTUYHUX HAaBUKIB POOOTH 3 €JIEKTPOHHMMH BHMIPIOBaJbHUMU
NpUIagaMy CIiJI PO3MOYaTH 3 MEPHINX YPOKIB BHBUYCHHS (i3UKH B 7-My
kiaci. Hanpukomanm, mig yac BUKOHAHHS IMTEPIIUX JTa00paTOPHUX POOIT CITif
03HAWOMUTH YYHIB 3 UUPPOBHMH TIpUIAAaMU [JIsl BHMIipIOBaHHS
IHTepBaJiB Yacy, BHUMIPIOBaHHS 1 TMOPIBHSAHHA PE3yJbTaTiB BUMipIOBaHb
JOBXKUH (HANPHUKIAJA, CTOJIAa YW PO3MIPIB KJIACHOI KIMHATH) JIHIMKOK U
EIIEKTPOHHOIO PYJEeTKOI0 abo BimmameMipoM, po3MmipiB ApoOy MeEToqoM
pPAAiB 1 32 JOMOMOTOI0 €JIEKTPOHHOTO IITaHreHUMPKYJsS. Buxopucranss
HaBeJeHUX NMU(POBUX TPHIAIIB BUKIMKAE IIABHINCHY 3aIliKaBJICHICTH B
VUHIB IIiJ] Yac MOPIBHIHHS PE3yJIbTaTiB BUMIPIOBaHb.

JlocBia mokasye, M0 Y4HI 3aIlikaBlIeHI Y MPOBEACHHI eKCIIEpUMEHTIB
i3 BHKODHUCTaHHSM cydacHMX ImppoBux mnpuiagiB. Ilpy mpomy
CITOCTEPITalOThCSA 3HAYHI TO3UTHBHI 3MIHM Y CTaBIIeHHI iX 70 (i3WKH Ta
HayKd B ULiIoMy. ToMy BBaKaeMO, IO BHKOPHCTaHHS Cy4acHOTO
IUQPOBOTO BUMIPIOBAILHOTO KOMIUIEKCY B YKpPAlHCBKHUX IIKOJAX €
HEOOXiTHUM Ta HEMHHYYHUM KPOKOM Ha IIISAXY MiJBHUIEHHS SIKOCTI OCBITH,
KOMIIETCHITI Ta KOMIIETCHTHOCTEH YUHIB.

1. Hakaz MinicrepcTBa ocBiTH 1 Haykn YKpainu Bin 22.06.2016 Ne 704
«[Ipo 3arBepmkeHHs TwumoBoro mepeniky 3aco0iB HaBYaHHSA Ta OOJaTHAHHA
HABYAJBHOTO 1 3arajbHOrO NPU3HAYEHHS [UIA KaOIHETIB  MPUPOIHUYO-
MaTeMaTHYHUX MIPEIMETIB 3aTaJIbHOOCBITHIX HABYAIBHUX 3aKIIa/IiB)»
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CYYACHI TEXHOJIOT'Ti E-LEARNING TA
X BUKOPUCTAHHS B HABYAHHI ®I3UKA

lkypnona F0.0., . ¢.-m. H., mpodecop, Jlucerko O.B., cryneHT

Kageopa enekmpoHiKu, 3a2a1bHOI ma npuKIaoHoi ¢izuxu,
axynomem enexmponixu ma inghopmayitinux mexnonoziti, Cymcoruil
oepoicasHuil ynigepcumem, m.Cymu

CyuacHi peanii >KHTTSI CTaBJIsITH HOBI BUMOTru 10 ocBitu. lllupoxka
KOMIT'IOTepU3allisi HAIIOTO IMOBCAKJICHHS HE MOTJia HE TIO3HAYMTHCS Ha
mpotieci 3400yBaHHS 3HaHb, KWW, MOXXHAa CTBEP/KYBAaTH, NEPEXOJUTH B
THIITY TUTOIUHY — 13 CYTO aKaJIeMi4HOT0, IPUB’SI3aHOTO JI0 3aKJIaJy OCBITH 1
BHKIIaJiada, BIiH yce Oinbmie crae MOOUTPHUM Ta IHTEPaKTHUBHHIM.
CamoocBiTa i MOXIMBICTH 3700yBaTH OCBITY, HE BHXOISIYH 3 JIOMY,
HaOyBae Bce OUIBIIOTO 3HaueHHA. lle cTaBUTH HOBI BHMOTH J0 3acO0iB i
METOMIB HaBYaHHS, TOMY BEJMKa KUJIBKICTh JOCHTIPKEHb IPHUCBIYCHI
poOJeMaM 3aCTOCYBaHHS KOMIT FOTEPHUX TEXHOJIOT1H.

3a OCTaHHE JeCATUPIYYs CTPIMKMI PO3BUTOK iH(OpMaIiiiHO-
KOMYHIKAIIHHUX TEXHOJOTIH MPHUHIMIIOBO 3MIiHUB (OpPMH B3aeMOIil B
CYCHIJIBCTBI B3araji Ta B OCBITHBOMY MPOCTOPi 30kpema. Habyna po3BuUTKy
MIPUHITUIIOBO HOBa (popma HaBYaHHS — e-learning (eJeKTpoHHE HaBYAHHS),
AKy B YKpaiHi Hail9acTille Ha3UBalOTh JUCTAHIIIHUM HaBUYAHHSIM.

Ha croroani y cBiTi €JIeKTpOHHE HAaBYAHHS PO3BHBAETHCS IOCHUTH
akTHBHO. L{[pOMy cripusie migBUILEHUH NOMUT HA OCBITHI IOCIYTH Ta PiBEHb
po3ButKy iHMopmamiitanx TexHonorii. Excrieptu KOHECKO BBakaroTh,
mo Uil BIONOBiAHOCTI  KBadidikamii  mOpamiBHUKIB 10  PiBHA
iH(bOpMAIITHOTO CYCIIIBCTBA, HEOOXigHE BIPOBAIKCHHS B OCBITHIHN
NpOIeC EJICKTPOHHOTO HAaBYaHHS, IO OPIEHTYE y4YHIB Ha HOBHUU CTHJIb
OCBITM Ta CIpHS€ PO3BUTKY iX YMiHb Ta HABHYOK ISl TOJAJbIIOTO
HaBYaHHS IPOTATOM YChOTO KHUTTA [1].

AHai3 npoIiecis, 1o BiAOYyBaIOTHCS Y BITYU3HSHIN OCBITI, CBIIYHTb,
10 MOCJIIZOBHO 3MIHIOIOTHCS TPaIuLiiHI MOIISAX Ha OCBITY 1 B YKpaiHi,
0 J1a€ 3MOry 3abe3nedyyBaTd ¢()eKTHBHE HABUaHHs 32 YMOBHU IIUPOKOIO
3aCTOCYBaHHS HOBUX KOMIT FOTEPHUX TEXHOJIOTIH.

Baxueoro mepeBaroro e-learning € te, 1o BoHa Ja€ 3MOTy Ha 0asi
iH(hOpMAaIIHHIX TEXHOJOTi 3MiCHIOBATH aJanTaIlil0 HaBYaHHS O PiBHA
0a30BOi MiITOTOBKKM KOHKPETHOTO YYHS, JIO MICIll MOTO TPOXXKUBAHHSI, 0
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3I0pOB'sl, MaTepialbHOTO CTaHy 1, SIK HACTIAOK, BIIKPUBAE MOXKIHUBICTH
ICTOTHO TIiABHUINYBAaTH SKICTh HaB4aHHS. E-learning He mae »opcTKOTro
KaJeHJApHOTO IDIaHy HaBYAJILHOTO TpOIecy, VYYeHb MOXe HOro
peanizyBaTH BIAMOBITHO J0 CBOiX 3ai0HOCTed 1 MoxkiauBocred. lle
MIIBUIIYE SKICTh HaBUaHHA 1 Hamae JOMATKOBHM €MOIIMHANA Ta
IHTEJIEKTyITbHUH CTUMYJTH JIJISL OCBITH.

BaxxmuBe wmicrie y BHBYEHHI NHUCHHILIIH TPUPOJTHUYOTO IUKIY Y
mKojax BixBoxuThbesa ¢izuni. Ha ypokax ¢isukum mae 3abesmedyBarucs
PO3yMIHHSl YYHSIMHM HAyKOBHX i/efi Ta MeToniB ¢i3ukm, i Micus cepen
IHIIMX TPUPOJHUYMX JUCIUILTIH, B3a€EMO3B 3Ky 3 HHMH, CIPHITH
3M00YyTTIO YYHSMH 3HaHb W YMiHb, SIKi JAIOTh MOMKJIHUBICTH OTPUMATH
SIKICHY OCBITY.

s BuBYEeHHS (DI3MKH Y IIKOJI MOYKHAa BHUKOPHUCTOBYETHCS BEIIUKY
KITBKICTh TEXHOJIOTIH, 1 BCe OUTBIIOI MOMYISIPHOCTI HA0yBa€ TEXHOJIOTIS e-
learning. Tomy € HEOOXiAHICTH y PO3POOJICHHI €IEKTPOHHOTO KYPCY IS
BHUBYEHHS (Pi3UKH.

lonoBHa MeTa eNeKTPOHHOTO Kypcy — Ha OCHOBI €IMHOT CHCTEMH
BHUBYEHHS TEOPETUYHOTO 1 MPAKTHYHOTO MaTepiady PO3KPUTH TEOPETUUHI
OCHOBH (DI3MYHMX SBHII Ta MPOLECiB, (HOpMyBaTH MpPaKTUUHI BMIHHA 1
HABUYKH, HEOOXIIHI IS aHaJi3y, TOCTIIKEHHS 1 PO3B’sI3aHHS MPUKIAIHUX
3a/a4, HajgaTH JOMOMOTY BYMTEISIM Yy 3IIHCHEHHI Ju(epeHIIoBaHOTO
MiIXOMy A0 HAaBYAHHSA, CHPHUATH TOBHINIOMY 1 TIHOMIOMY 3aCBOEHHIO
YUYHSIMU HaBUAIBHOTO Marepially, 3aKpilJICHHIO HOTO B ITaM’SITi.

Oco0muBicTIO KypCy MOBHHHO OYyTH Te€, IO BiH HE JIMINE HAIIITIOE
yuHs 3700yBaTH HOBI 3HAHHS, alleé i pO3BUBAE caMy IMi3HABAIbHY
TISITBHICTE, CIIPUSIE 3MICTOBHIM CaMOOpTaHi3allii, JormoMara€e BiJayTH CBOIO
IHTEJIEKTyalIbHy ~CHPOMOXKHICTh, III0 POOUTh NPOIYKTHBHUM IPOIEC
HaBYAaHHSA, CIIOHyKa€ 10 TBOPYOi MiSUIBHOCTI, CaMOPO3BUTKY Ta
CaMOBIOCKOHAJICHHS.

1. CemepikoB C. O. TeopeTuko-MeTOOMYHI OCHOBM  (yHAaMeHTami3amii
HaBYaHHS 1HPOPMATHYHHUX AUCIMIUIH y BUIIUX HABYAIBHUX 3aKIagax: JMC. ... -
pa men. Hayk: 13.00.02 — Teopist Ta Meroamka HaB4yaHHA (iHpOpmarThka) /
CemepikoB  Cepriii  OnekciiioBuy;  HarjioHanpHuMii  meJaroriyHUil  yH-T
iMm. M. I1. [lparomanosa. — K., 2009. — 536 c.
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THE USE OF ELECTRONIC LEARNING COMPLEXES IN THE
STUDY OF ENGINEERING AND TECHNICAL DISCIPLINES

Bilous O. A.%, PhD, associate professor;
Hovorun T.P.%, PhD, associate professor;
Khaniukov K.S.?, postgraduate;
Berladir K.V.?, PhD, senior lecturer

'Department of Mathematical Analysis and Optimization Methods,
’Department of Applied Materials and Technology of Constructional
Materials, Sumy State University, Sumy

The introduction of new learning technologies into the educational
process, which are based on computer support for educational and cognitive
activities, opens up prospects for expanding and deepening the theoretical
knowledge base, integrating academic disciplines and differentiating
learning, intensifying the scientific process and enhancing educational and
cognitive activities, expanding the possibility of communication between
students and teachers, increasing the share of independent educational
activities of a research nature, revealing the creative potential of all subjects
of educational activities.

New educational information technologies provide powerful and
versatile means of obtaining, processing, storing, transmitting, and
presenting a variety of information. In addition, pre-developed tools for
performing routine, technical, non-creative operations related to the study
of various processes and phenomena or their models open up wide
opportunities for significantly reducing the learning load and at the same
time intensifying the learning process.

New information technologies of education play a significant role in
the formation of general scientific skills and abilities (organizational,
general cognitive, control and evaluation, etc.), which include the ability to
adequately select a software tool for solving the task, and the formation and
development of students' needs continuously expand and deepen your
knowledge. Of course, modern teaching of technical disciplines becomes
more efficient with the support of information computer technologies,
including the use of electronic learning systems. We can highlight the
positive aspects of the student's work with such a complex:
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» the presence of grouped educational material in sections, which
includes a theoretical and practical part;

* the study of the material of the discipline acquires the character of
an educational game, which in most students increases the motivation for
learning activities;

* the emergence of the possibility of achieving the optimal pace of
work for each student;

* transformation of a student into a subject of learning (since the
program requires him to actively manage);

* the emergence of the possibility of working with the program using
mobile computer devices.

However, there are also disadvantages to consider:

o almost complete lack of development of speech, graphic and
written culture of students;

o lack of teacher support in case of difficulties in performing
mathematical operations or transformations;

o limiting knowledge control to several forms - tests or a
programmed survey, etc.;

o lack of psycho-emotional contact with the teacher and other
students of the group.

In our opinion, this complex is convenient to use together in the
traditional form of education, that is, after considering the topic at a lecture
and practical lesson, as a supporting component in organizing independent
work, in preparation for a test or colloquium.

Of course, the information about the student's work summarized in
the electronic journal is important for intermediate control throughout the
semester, but it should be used as a corrective element that allows the
student to timely eliminate "blank spots™ in the sections of the discipline,
learn this or that material. At the same time, the information in the journal
for the teacher allows you to adjust your attitude towards a particular
underachieving student and help him deal with the material of the
discipline.
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BUKOPUCTAHHS BEB-KBECTIB I11JI YAC BUBYEHHSA
JUCIUIIITHA «BUIIA MATEMATHUKA»

Bbabuu 3.A., torpin B.O., crynentu; Xunenko T.1., k.d.-M.H., 1o11eHT

Kaghedpa mamemamuyHo20 aHalizy ma memooie onmumizayii,
Cymcoxuil oepacasnuil yHisepcumen, m.Cymu

s OaraThoX BUKIANaviB  aKTyadbHOIO IIOCTaE Tpodiema
3aliKaBlIeHHS CTYICHTIB Y HaBYallbHOMY Tiporieci. 3a gqanuMu JlepxaBHOi
CIy’)KOM CTAaTUCTUKW YKpaiHH YIPOJOBXK OCTaHHIX POKIB 30epiraerTbces
TEHJICHIIIS 0 3MEHIICHHS KiJTbKOCTi 3/100yBaviB OCBITH OiBIIOCTI PiBHIB,
OKpIM IOBHOT 3arajibHOi cepeHbOi OcBiTH. Lle cBiUMTH MPO BIJCYTHICTH
iHTepecy [0 HaBuUaHHS cepex niteii myOepraTtHoro mepiomy. Jlns
BUPILICHHS AaHOI MpOOJEeMH MH 3alpoINOHYBajll BHUKOPHCTaHHS HOBHX
METOJIiB 3acBO€HHS iH(Mopmarii. [ 1ikaBimoro HaBYaJbHOTO MPOIIECY
JIOIITLHO 3aCTOCOBYBATH HOBITHI TEXHOJIOT11, TaKi K BeO-KBECTH.

Takum uYnHOM, MaHa poOOTa OMHCYE MOIUIBHICTH 1 BaXKIUBICTh
BUKOPHUCTaHHS BEO-KBECTIB Yy HaBYAJILHOMY mpoleci. Mu BBaXaeMo, IO
BUKOPHCTaHHS BEO-KBECTIB 3aMOTHBYE Ta 3alliKaBUTh 3700yBadiB OCBITH
Mg Yac OCBOEHHS IUCUMILIIHK «Buma Maremaruka». ToXX OCHOBHE
3aBIaHHS HaIIOi POOOTH — 1€ MPOJIEMOHCTPYBATH Ta OOTPYHTYBATH TeE, K
MO>KHa 3100yBadaM OCBITH OTPUMYBATH Ta YIOCKOHAIIOBATH CBOI 3HAHHS 3
TUCIHTLIIHY «Buia MaTemMaTrkay, BAKOPUCTOBYIOUH BEO-KBECTH.

o Take «Bed-kBecT»? He icHye €IMHOTO TIIyMayeHHS HOHSTTS
«BeO-kBecT». Jlesaki mkepena iHpopMallii BUCBITIIOOTh TaKe O3HAYCHHS
LBOI'0 TEPMiHY: BEO-KBECT - 1€ CAT B IHTEPHETI, 3 AKUM MPALUIOIOTh Y4HI,
BHKOHYIOUH Pi3HOMAaHITHI HaBYaJIbHI 3a/1a4i.

3aranbHa cTpyKTypa Bed-KBecTy. Jlo 3arajbpHOi CTpYKTypH BeO-
KBECTY MOKEMO BIJHECTH TaKi ITyHKTH:

»Bctyn. Beryn BITtOYae MOCHiOBHUI MTaH poOOTH.

» OcHOBHE 3aBJaHHs. 3aBIaHHS - 11e (OPMAIBbHUI OIMUC METH BeO-
kBecTy. OCHOBHE 3aBIaHHSI Ma€ OyTH 3MICTOBHHM, 3p0O3yMIINM, LIKaBUM i
BECEJIUM JIJIs 37100yBaya OCBITH.

» Pecypcu. Crmcok pecypciB — 1ie Jukepena iHndopmaiiii, ki MaroTh
BUKOPHUCTOBYBATH 3100yBayi OCBiTH T1iJ| 4ac MPOXOKEHHS BeO-KBECTy. X
HaQ/IaHHS JIOTIOMarae 30CEepPeJNTH CTYIEHTIB caMe Ha IHAWBIAyaIbHOMY
ocBo€HHI iH(opMaIlii, a He MPOCTO Ha 11 3HAXOPKEHHI B iIHTEPHETI.
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» Oninka. CraHmapTH OLIHIOBaHHS CTYACHTIB 3a pe3yJbTaTaMu
MPOXOJUKEHHsI BEO-KBECTY MOBMHHI OYTH YiTKHMH, CIpaBeJJIMBUMH Ta
crienuivHUMU 11 KOYKHOTO 3 TTIOCTABJICHUX 3aBJIaHb.

» BucHoBok. BucHOBOK mgomomarae CTyIeHTY NpoaHali3yBaTu
BHKOHAHY CaMOCTIHHY pOOOTY.

[IpoananizyBaBmm pi3Hi kepena iHdopMmalii, MU BHUPIINWIN
CTBOPHUTH BJIACHHWM BeO-KBecT. MU BBa)Xaemo, Im0 po3poOKa Hamoro Bed-
KBECTY JOINOMOXE CTyAeHTaM HaOyTW iHIMBiAyadbHI HAaBUYKH 4epes3
JTOCBII.

[IpoiiTn BeG-KBeCcT 3 TUCHMILTIHM «BHIlla MaTeMaTHKa» BH 3MOKETE
32 HACTYITHUM TOCHJIAHHSM:

https://view.genial.ly/628403877¢72¢90011fd57cf/interactive-
content-horror-escape-game

OCHOBW TEOPII

KIMHATA CTPAXY

[limcymMoByrOUHM BHKOHAHY pPOOOTY, MOXEMO 3pOOUTH BHCHOBOK, ITIO
HOBITHI METOAW HaBYaHHS 3allPOBAKYIOTh PI3HOOIYHMN PO3BUTOK HiTel
myOepraTtHoro mepiomy. CydacHMM WiAXiA 1O HABYAIBHOTO MPOLECY
cnpusie e()eKTUBHOMY Ta I[iIKaBOMY OCBOEHHIO 3HAaHb CTYJICHTAMHM IIiJ[ 4ac
BHBUYECHHS AUCHMIUTIHM «Buma maremaruka». OIHHM 3 IHHOBAIIHUX Ta
e(eKTUBHUX METOMIB Ii3HAHHS iHpOpMAIll € MeToArKa BeO-KBECTIB, sSKa
JorioMarae 3j00yBadyaM OCBITH 3HAaXOJUTH HEOOXimHy M iH(opMaiiito,
CaMOCTIHO BHpINIyBaTH MOCTaBIIEHI 3ajladi, a TaKOXX aHaNli3yBaTH CBOIO
pobdory. Tox OTpUMyBaTH Ta YAOCKOHAJIIOBATH 3HAHHA 3 BHIIOL
MaTeMaTHKH 3a JIONOMOTOI0 BeO-KBECTIB — II€ MPOTPECHBHUU CIIOCIO
Mi3HaHHS 1HpOopMaIIii.

1. https://sites.google.com/site/webquestmiory/resursy/cto-takoe-veb-kvest
2. http://diuksynschool.blogspot.com/p/blog-page 54.html
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TECTYBAHHS CTYJIEHTIB 3A JJOIIOMOI' OO
MYJbTUMEIIMHUX TEXHOJIOI' T

CyxapeB A. b., k. Men. H., goueHT, Konuis T. B., k. men. H., aCUCTEHT;
Hixkitina I. M., 1. MeA. H., JOLIECHT

Kagheopa axyuiepcmesa, 2iHeKoa02ii ma naaHy8anHs cim'i,
Meouunuil incmumym, Cymcoxuil oepocasnutl yuisepcumem, m.Cymu

BuxopucranHs 1HHOBaI[IHHMX OCBITHIX TEXHOJOTIH € aKTyalbHUM
HamnpsIMKOM PO3BUTKY CHCTEMH BHIIOi MenuuHoi ocBiTH. Cucrema
KOHTPOJIIO 3a OBOJIOJIHHAM CTyICHTaMH BHMBYEHOIO MaTepialy €
3HAUYYIUM (AKTOPOM MIJABHMIICHHS SKOCTI HaBUaHHS. YJOCKOHAJICHHS
(hopM MpoBeAeHHSI KOHTPOITIO € BAXIIUBHUM JJIsl BUKJIAIa4iB CHCTEMHU BUIIIOT
MEIUYHOI OCBITH.

3 nosBOIO Ha Kadeapi akylIepcTBa, MHEKOJIOTIT Ta IIaHyBaHHS CiM 1
MyJIbTUMENIMHUX TEXHOJNOTIH Oynu po3poOJeHi TecTH Ha OCHOBI
AQHATOMIYHMX MaJIOHKIB 3 aTiaciB aKymIepChbKUX Ta TiHEKOJOTIYHUX
omepauiil, 1m0 BUKOPUCTOBYIOTHCS CTYJCHTaMH SIK OCHOBHI HaBYaJIbHI
MOCIOHMKK Ha 3aHATTAX. [IpomonyroThes (oTorpadii Ta MalrOHKH 32
TEMOIO 3aHATTS, CTPYKTYPH Ha SKHX MO3HaueHi cTpinkamu. J{o TectiB Oyio
BKITIOYEHO €JIEMEHTH HUPPOBUX TEXHOJIOTIH — BiJICOPOJIMKH Y BHUTIISII
npe3eHTaliil. 3a pe3yabTaTaMH JOCHIIKEHHS MepeBaraM BileOTECTOBOIO
KOHTPOJIIO 3HaHb €: MOXKJIMBICTh MEPEBIPKU PiBHS 3HAHb Y IOCTATHHOMY
00cs3i; TOMIOHMHA TECTOBHHM KOHTPOJL JO3BOJISE BHUSBUTH HE TIUIBKH
TEOPETUYHI 3HAHHA 3 TEMH 3aHITTS, a W MNPaKTHYHi; 300paskeHHs
AQHATOMIYHUX CTPYKTYp Y TPHUBHUMIPHOMY IPOCTOPi; CTHMYJIOBaHHS
CTYACHTIB BHBYaTH TOMNOrpad0-aHATOMIYHI OCOOIMBOCTI BHYTPILIHIX
opraHiB. IlepeBaraMn HOBHX TECTIB i3 TOTJISAY CTYACHTIB € PO3BUTOK
MPOCTOPOBOTO MHCJICHHS; MOTHBALlisl CYMIIIHHO TOTYBaTHCS 1O 3aHSTb;
3pO3YMITICTh €JIeMEHTa, SIKUH BKa3ye€ThCS Ha Bie0-ClIaii; OUTBII TTOBHE
YSIBJICHHS TIPO Nepedir akylmepchbKuX Ta FMHEKOJIOTIYHMX OTEparii.

TakuMm 9YHHOM, TECTOBUH KOHTPOJb i3 BKIIOYEHHSM BiI€O-CIOXKETIB
3a0e3meuye BENUKY OO €KTHBHICTb KOHTPOJIO 3HaHb Ha NPAKTHYHHX
3aHATTAX 13 aKylIepcTBa Ta TiHEKoJorii, 3abe3neuye nudepeHniioBaHmA
MiAXiA KOHTPONIO 3HaHb, IO JO3BOJISIE BpaxoByBaTH crenudivHi
0COONMBOCTI  IUCIMILTIHM, WIO BHBYAETHCSA, 3abe3ledye MOCHIICHHS
MOTHUBALIi 0 BUBYEHHS AUCLUIUIIHM Ta aKTHBI3y€ MPOLIEC HAaBUYAHHS.
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ITPOBEJIEHHS JIABOPATOPHUX ITIPAKTUKYMIB
3 JUCLUATLIITH IPUPOJHUYOI O HATIPSIMY
B JIUCTAHIIMHI ®OPMI

ITocenko A.B., ctynentka; Tumenko K.B. k.¢d.-M.H.

Kageopa enekmponiku, 3a2aibHol ma npukiaonoi Gizuxu,
Gaxyromem enekmpoHiKu ma IHOOPMAYIUHUX MEXHONO02Il,
Cymcoruti deporcasnuti ynisepcumem, m. Cymu

[poBsenenns nabopaTopHUX poOOIT 3 JUCHUIUIIH TPUPOIHUYOTO
HampsiMy B YMOBaxX JAWCTAHLIMHOTrO HAaBYaHHS CTa€ BHUKIUKOM SIK IEpex
BUKJIaJjayaMH, TaK 1 CTyJIeHTaMH. IcTropudHOo Taki JabopaTopHi
MPAaKTHKYMH OPTaHi30BYBAJWCh i3 3aCTOCYBaHHSM (Di3MYHOTO KOHTAKTY
CTYJCHTIB 3 JIa0OpaTOpHUM OOJIQJIHAHHSAM, IO Ja€ 3MOTYy HAaOYHO
croctepirati  (i3MYHI MPOLECH, IO JIEMOHCTPYIOTBCS Y paMKax
naboparopHoi pobortu. IlpoBeneHHs X JAOOPATOPHUX TNPAKTHKYMIB Yy
BIpTyalbHOMY CEpPEJOBHIII Mae, MEBHOK MIpOI0, HETaTUBHHM BIUIMB Ha
PO3YMIHHSI CTYJIEHTOM OCOOJMBOCTEH pPOOOTH OOnamHaHHS Ta (PI3UIHUX
MIPOIIECIB Y HBOMY.

Benukoro Miporo HaONM3UTH  BIipTyaJIbHUH  €KCIIEPUMEHT [0
peaTbHOTO JO3BOJISIIOTH CITEITiali3oBaHI IPOTpaMHi TAKeTH, Taki, SK:
Proteus Design, Electronics Workbench, KTechLab, Multisim, a Taxox,
BipTyaJIbHI TpeHAXKEPU. BOHM MO3BOJIAIOTE PO3POOIIATH EIEKTPHIHI CXEMHU
3 BIpTyaJbHUMHU aHAJIOTAMH €JIEKTPOHHUX KOMIIOHEHTIB, Ta BIITBOPIOBATU
pe3ynbTaTH Pi3HUX (HI3UIHUX CKCIICPUMEHTIB.

Bapro 3a3Hauntn, mo AaucTaHuiiiHa naboparopHa poOoTa, y CBOii
METOAWYHIN YaCTHHI, IOBUHHA MICTUTH KOMILUIEKCHY 1H(OPMAIIiIO HE JIUIITe
npo ¢izuyHe sBuiie abo mporec, KOTpi HEOOXiAHO mochmiauTh, a i
peKOMeHaIli 100 poOOTH 13 camMuM 3aco00M MOJCIIOBAaHHS YU
TpeHaXEpOM. 3HAYHOIO MIpOI0 TaKky HOTpedy MOXXKHAa MOKPHUTH
THCTPYKIiSIMA 710 BUKOHAHHs. Ta OUIbIn eQeKTHBHUM 3acO000M BHCTyIA€e
KOMIUJIEKCHE DILIeHHS i3 3acTOCYBaHHSIM Bimeo MarepiaiiB. Bisyanbna
JIEMOHCTpAIlisl eKCIIEPUMEHTY 13 BUKOPHUCTAHHIM PEabHOTO OOJIaHAHHS
JTa€ 3MOTY CTYAEHTY OiBII TIOBHO 3pO3YMITH CYTh JIAOOPATOPHOI poOOTH
Ta ycmimHo il BukoHatH. ToMy edekTHBHa IUCTaHIiiHA 1aboparopHa
poboTa — I KOMIUIEKC METOOMYHHMX Ta MPOrpaMHUX 3aco0iB, 10 Oa€
CTYyZACHTY iH(OpMAIiIo Y BHIi, JOCTYTHOMY Jis1 €DEKTUBHOTO CIIPHUHHSATTSI.
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BIPTYAJIbHUM JIABOPATOPHUM INPAKTUKYM 3
JACHUIIJITHA «OCHOBU MIKPOEJIEKTPOHIKN»SIK 3ACIB
CAMOCTIMHOI POBOTH CTYJIEHTIB

Omuonsoperts JI.B., n. @.-M. H., mpodecop; Toncrikos [I.1., actipanT;
Punosa A.K., crynentka; Jloboarok O.C., 3aB. 1a0.

Kageopa eleKmpoHiKu, 3a2a1bHOi ma NPUKIAOHOI Pizuxu,
axynomem enexmponixu ma inghopmayitinux mexnonoziti, Cymcoruil
oepoicasnuii ynigepcumem, m.Cymu

[Ipu miAroTOBI CTYNEHTIB IHKEHEPHO-TEXHIYHHUX CIIEIialbHOCTEH
CTaBUTHCS 3a/ada 30UIbIIEHHS OOCSTY MPAaKTUYHOI CKJIa0BOi HaBYaHHSL.
BaxnmBi ocBiTHI 3amadyi BUKOHYE Ta0OpaTOpHUH NPAaKTUKyM: YMOBHO
BIATBOPIOE Taki eTamu Mi3HAHHS SIK CIIOCTEPEXKEHHS, EKCIICPUMEHT,
NPAaKTUYHE  BUKOPUCTAHHS,  JO3BOJISIE  IPOLIIOCTPYBAaTH  3aCBO€EHI
TEOPETUYHI MOJIOKEHHSI Ta cHOpMYyBaTH NPAKTHYHI HABUYKH. 30KpeMa, B
X0l BHWBYCHHA IUCIUIUTIHM «OCHOBH MIKPOETIEKTPOHIKH» CTYICHTAMH
cneuiansHocTi 171 — EnexTponika nabopaTOpHUN MPAaKTUKYM Aa€ 3MOTY
TIEPEeBIPUTH OCHOBHI 3aKOHU (YHKIIIOHYBaHHS EJIEKTPOHHUX MPHIAAIB i
cucreM, QopMye HaBHYKM pPoOOTH 3 BUMIPIOBATGHUMH IpHUIaJaMH,
CKJIaZJaHHS 1 HANaroPKeHHA eIeKTPUYHUX CXEM.

OgHuM 3 [UIIXIB  MiABUINEHHS €(QEKTUBHOCTI J1abOpaTOpHOTO
NPakTUKyMy € BHUKOPHCTaHHS CIEIiali30BaHUX MPOrpaMHHUX 3aco0iB
koM totepHoro mozeroBanus (Electronics Workbench, Multisim). 3a
HasBHOCTI MEPCOHAIILHOTO KOMIT I0TE€pa CTYICHT MOXKE€ HE TUIbKH 3aB4aCHO
03HAHOMHUTHCS 3 XOIOM MailOyTHBOI POOOTH, ane i 3MOJEMIOBATH 3aJaHy
CcXeMy, pOo3risHyTH ii pobOOoTy B pI3HHX peXHWMax, B TOMY YHCII
BUKOPHCTOBYIOUM TpWIaaU, SKi BiACyTHI B Jabopatopii (HampuKIiam,
ocumiorpad Juis  Bidyamizamii - Gopmu, amIuniTynd Ta 3CyBy (a3
EMEKTPUYHUX CUTHAIB).

Takum umHOM, BipTyamnbHi JabopaTopHi poOOTH 3HAYHO MiABHILYIOThH
e(EeKTUBHICTh HABYAIBHOTO TMPOIECY 1 HAJAIOTh MIMPOKI MOXKIMBOCTI IS
(opMyBaHHS Ta BAOCKOHAJICHHS MPO(ecifHNX HaBHYOK CTyeHTiB. [Ipoiec
BHKOHAHHS BIPTyaJIbHUX J1A0OpAaTOPHUX POOIT MPaKTUIHO 1ACHTHIHUN
BUKOHaHHIO J1JAOOpaTOPHUX POOIT B peaibHUX YMOBax. BHKOPHUCTOBYIOThCS
pwiIaay, o0JaIHAHHS 1 YCTAaHOBKH aHAIOTIYHI peaTbHIM.
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OPI'AHIBALISA HABYAJIBHUX 3AHATD 3 ®I3UKU HA
OCHOBI TEXHOJIOT' T JUCTAHIIIHHOI O HABUAHHS

Amnnenko LIL., crynenrt; [Tackko O.O., k nief. H., AOLEHT

Kageopa enekmpoHiKu, 3a2a1bHOI ma npuKIaoHoi ¢izuxu,
Gaxyrbmem enrekmpouiky ma iHGoOpMayiiHUX MexHoa02ill,
Cymcokuii deparcasnuti yHisepcumem, m. Cymu

HeoOxinHicTh opranizariii HaBUYaNbHOI iSTHHOCTI 13 3aCTOCYBaHHSIM
TEXHOJIOT1H TUCTAHIIIHHOTO HABYAaHHS Hapa3i € BUMOTOIO Yacy.

Kommneke anst oprasizaiiii OHIAH-HaBYAHHS Mae CKIAJaTuCs 3
waTQopMH, IO Ja€ 3MOTY BHKJIAJadeBi CTaBUTH Tepe]] CTyICHTaMu
HaBYaJbHI 3aBIaHHA Ta OTPUMYyBaTH 3BOpOTHiM 3B’s30k (Google
Classroom, MIX CymTY, Moodle, OCW, Udemy Ta iH.); cepBicy mis
onnmaitH-miarpumku nekuiii (Google Meet, Zoom, Microsoft Teams); uaty
JUTsL CIIJIKYBaHHsS, HaJaHHs IHCTPYKLIA Ta po3’sICHEHb, BIAMOBiAeH Ha
3alMTaHHs, SKi BHHUKAIOTH y XOAI CaMOCTIHHOTO BHKOHAHHS 3aBJaHb,
(Viber, Telegram, WhatsApp To1110).

Opranizaiiiss HaBYAIbHUX 3aHAThL OHJIIAWH Mae CBOI OCOOJIMBOCTI
3aJeKHO Bifl THITy 3aHATTA. JIekuiiiHi 3aHATTS ab0 X YPOK BHBYEHHS
HOBOTO MaTepialy AOLIILHO opraHizyBatH y (opMi BimeokoH(epeHIliii B
oHuaitH-cepsici (Zoom, Meet) 3 moganpuIMM PO3MILICHHAM MaTepiajiB Ta
3aBIaHb Ha BigmosiaHii mardopmi (Classroom, MIX CymTVY).

[IpakTuy4Hi 3aHATTS YU YPOKH 13 pO3B’sI3yBaHHA (PI3MUHMX 32134 TEX
JIOLTBHO TPOBOJUTH Yy (opMi OHIIANH-KOH(EpeHIild, Ipyu HbOMY JUIs
MOSICHEHHS 3arajlbHOTO CIIOcO0y pO3B’A3yBaHHS MEBHOTO Kiacy (i3HUHUX
3a/a4, a TaKoXK OpraHizaIlii CITIbHOI MisUTBHOCTI Tefarora ta 3700yBadviB
OCBITH HaJ iX pO3B’SI3YBaHHSAM MOXXHAa BHKOPHCTATH CIAiIu Hpe3eHTanii,
3BHYANHY YM BIPTyalbHY JOMIKY. Y pa3i po3MilIeHHS PO3B’s3Ky 3a/1a4i Ha
crnaiiiax mpe3eHTallil 3pyYHO OpraHi3yBaTH ii KOMEHTOBAHE PO3B’SI3yBaHHS
3 MOKPOKOBHUM BIAKPHUTTSAM OKPEMHUX eTamiB po3B’s3ky. OmHak, mporec
MiATOTOBKM A0 TaKOTO 3aHATTSA, AK MNPaBWIO, € HAATO TPYIOMICTKHM.
Opranizaifiss TpaHCJIALII MPOLECy PO3B’s3yBaHHS 3ajadi Ha JOUII Mae
CYTTEBI OpraHi3amiiiHI TpPYAHOINI, OCKUIBKM HEOOXigHa cama JOIIKa
(pmimuaprt, BaTMaH), a TakoX SsKiCHa Kamepa, MIKpO(OH, BiJIOBiIHE
ocBiTneHHs. BkasaHmx HemomikiB mo30aBieHa TaK 3BaHa «BipTyallbHA
JIOIIKay, sKa MOXe OyTH sIK iHTerpoBaHow y Bimeocepsic (Meet, Zoom),
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Tak i okpemoro (Twiddla ta 6araro iHmux). BipryanbHa JoIIKa Mae 3HAYHi
nepeBard MOPIBHSIHO 3 IHIIMMHU 3ac00aMH, OCKUIBKH JIa€ 3MOTY pOOUTH
3amcu (KOMEHTapi) BCIM YYacCHMKaM OCBITHBOTO TIPOIECY, a TaKOX
30epiraTi 3A1MCHEHUH PO3B’S30K y BUTIISAAI 300paxeHHs. [l BBeIeHHS
aHUX TIPU IIHOMY JIOIIIFHO BHKOPHCTOBYBATH TpadiyHUi IUIAHIIET, KU
HaJa€ MOKJIMBICTH BBOAUTH iH(QOpMALil0 Yy TNpOrpaMHe CEpeloBHIIE,
MUTITYYH 6€310CepeaTHBO PYKOIO.

Opranizanis 1a00paTOPHUX 3aHATh € HAaHOINbII YCKIaTHEHOIO IiJ
Yyac JMCTaHIIWHOTO HaBYaHHS, OCKUIBKM Oyab-ski (opmu 11 peamizamii
3IaTHI 3a0e3MeYnTH JNOCATHEHHS OCHOBHOI iXHBOI MeTH ((hopMyBaHHS Y
3M00yBaviB  E€KCIEPUMEHTATOPCHKUX YMiHb Ta JOCBiAYy 3AiHCHEHHS
eKCIepUMEHTANIFHOI JTISIIbHOCTI) He y TOBHIA Mipi. Pasom 3 Tum, y
CUTyallisX, KOJW TpaauWIliiiHe HaBYaHHS HE MoOKe OyTH OprasizoBaHe,
HEoOXiHO opieHTyBaTHcs Ha (OpMyBaHHA Y 37100yBadiB YACTKOBHX BMiHb.
TakuMm YWHOM, TiJ Yac MPOBEIACHHS 1a0OpaTOPHUX POOIT 3 (i3uKH Ha
OCHOBI TEXHOJIOTIH IUCTaHLIHOTO HABYAHHS BAapTO BHKOPHUCTOBYBATH:
1) BipryansHi gocminu ta emyistopu («Phet Interactive Simulationsy,
«Physics at school», «Online Labsy); 2) Bizeosammcu peansHux (BisHIHAX
eKcrepuMeHTiB  (calit BugaBHuUTBa «PaHok», «BipryamsHa ¢i3uuna
nmabopatopiss», «Jlaboparopis ManJlab», BimacHI Bimeo3amucu —Ta
Bimeodparmentr 3 YouTube Tomio); 3) moMarsi 1OCTiaAN i CIOCTePEKEHHS
3100yBadiB. ETanu cninpHOI HaBYaIbHOI POOOTH MPH IIOMY MOXKYTh OYyTH
TaKUMH: TPOBEICHHS I1HCTPYKTaXy WIOAO BHKOHAaHHS JabopaTropHOi
poboTH y BieocepBici; po3MIIIeHHS IHCTPYKTUBHUX MaTepialliB 10 poOOTH
y Google Classroom; camocTiiiHe BUKOHAHHS 3400yBauaMH BipTyaJIbHUX
9l peanbHUX (IOMamHiX) mgochifiB, oOpoOka Ta odopMIeHHS iX
pe3yInbTaTiB; 3BiTyBaHHs 3a qonomoroto Google Classroom.

1. OnnonBopeus JI.B., JIykasenko .M., ITaceko O.0., Tumenxo K.B., Tkau
O.I1., Xwxkus S1.B. BipTyanbHi TpeHaXepH 1 CUMYJSATOPU SIK 3acO0M 3aCBOEHHS
MPaKTHYHUX HABUYOKCTYACHTAMHM MPUPOAHHYMX, IH)KEHEPHHXTA MEANYHUX
cneuianbHOCcTel. Papers of participants of thell International Multidisciplinary
Scientific and Theoretical Conference «Theory and practice of modern science».
2021. C. 37-40.

2. Mackko O.0. Bukopucranus nonarkie Google sik IHCTpYMEHTY B3a€EMOIT
BUKJIAZa4a Ta CTyJeHTa Yy Iporeci HaBuaHHI. X HaykoBo-meroandHoi
koHdepeHii “IInsxu BIOCKOHANIEHHS 1103aayIUTOPHOI POOOTH CTYICHTIB”: Te3n
nomnogigeit. Cymu: Cym/J1V. — 2020. — C. 31-32.
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BLENDED LEARNING AS A HYBRID METHOD OF
DISTANCE, TRADITIONAL AND INDEPENDENT
FORMS OF EDUCATION

Bbepecrok O.B., crapmmii Bukiagad

Kagpedpa iHo3eMHUX MO8, BI01020-MeXHON0IYHUIL (paKyTbmen,
Cymcoxutl Hayionanvruil azpaprutl ynisepcumem, m. Cymu

Recent research shows that Ukrainians demand a quality level of
education, but the state of the education system and the low level of ICT
implementation should be improved to reach this goal. In the complicated
situation of the Ukrainian educational system, it is important consider
blended and distance learning, their application and benefits. Polat gives
the following definition of the concept "distance learning™: the interaction
of teacher and students with each other at a distance that highlights all the
inherent components of the educational process (purpose, content, methods,
organizational forms, teaching aids) specific means of Internet
technologies.

Distance learning takes place online, using Internet technologies, and in
most cases it takes the form of a distance course. That is, as in the case of
eye training, distance learning consists of a planned program and a
structured system providing information.

Distance courses have a three-level structure, namely:

- learning with the help of ICT (computer, smartphone). In this case, the
student solves the set tasks independently.

- interaction with the teacher, using ICT.

- cooperation with leading experts on the specialty as for ICT
implementation.

The term "blended learning” gained its popularity after the publication
of the Boncom and Graham's Handbook on Blended Learning. Besides the
combination of traditional and ICT technologies, the authors of the book
invented three categories of "educational blending", namely:

- creative blending - at this stage in the traditional model of education
distance learning components that solve some problems are added.

- increasing blending — implementation of non-radical changes. For
example, search of additional material on the Internet, access to lectures
online.
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- modification of blending - listeners of lectures can solve problems
independently and at the right time. This opportunity is due to ICT
development.

Thus, blended learning is a type of hybrid method where a combination
of distance learning, traditional and independent learning takes place. This
means not just the use of modern interactive technologies in addition to
traditional ones, but a qualitatively new approach to learning that
transforms, and sometimes "flips" the classroom.

The Guidelines for the Implementation of Blended Learning in
Vocational and Higher Education Institutions state that blended learning is
an approach, pedagogical and technological model, a methodology that,
along with online technology, relies on direct interaction between students
and teachers in the classroom.

Despite the many different interpretations and definitions, scientists
agree on a combination of different learning technologies, such as
traditional and digital (computer, distance, mobile, etc.), which represent an
important condition for effective implementation of blended learning. Thus,
blended learning is a modern and new approach to the organization of the
educational process in higher education institutions, which transforms the
structure and content of education, changes the roles of teacher and student
and aims to improve the quality of education.

At least six models of combination of blended learning components
located between the two poles have been developed so far. The models
differ in the ratio of full-time and distance learning modes, the degree of
activity of the teacher / student in the selection of tasks and materials for
study, frequency and form of contact between teacher and students, group
or individual work, both full-time and part-time. Models range from the
maximum share of face-to-face classroom format and personal influence of
the teacher on determining the content of the course and the choice of
forms of education to students' independent choice of options for
combining forms of learning and contact with the teacher. On one pole
(face-to-face driver) there are face-to-face classes under the guidance of the
teacher as the most important component of learning, the teacher only
complements the educational program with digital tools. At the opposite
pole (online driver) is an autonomous study of the discipline by students on
a digital platform in individual mode with periodic inclusions of the
teacher, pre-planned or organized at the request of the student. Face-to-face
meetings are also possible for consultations.
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Some experts insist that the evolution of blended learning based on the
use of new technologies is not limited to the use of new learning tools in
the old coordinate system, but causes a qualitative transformation of the
entire educational process.

In general, the development strategy is changing, directing education
and upbringing to an active, purposeful and independent student, future
specialist. The new system changes the scale and geography of student
coverage, modifies the goals and objectives of learning, emphasizes the
motivation, activity of students, individualization of the educational
process. Learning is adapted to the capabilities and needs of different
categories of students, who gain access to education through blended forms
of learning with the use of information and educational technologies.

Changes in the forms and methods of presenting new knowledge, forms
of control over learning, forms of interaction between teacher and student
lead to a rethinking of the role of teacher and student, changes in teaching
methods. Yes, it has become possible to organize training in the reverse
order - the so-called flipped classroom. This technique is based on the
reverse order of introduction and assimilation of new material: first in the
form of extracurricular independent work on new material based on digital
technologies, and later in the classroom - homework based on assimilated
material under the guidance of a teacher who explains the mistakes.

At the stage of introducing a new topic, students independently study
the materials posted by the teacher on the digital learning platform. These
can be pre-recorded audio and video lectures or materials on the topic
based on hyperlinks selected by the teacher. At the stage of consolidating
the material in the classroom in contact form, the teacher identifies the level
of mastery and mistakes. One of the conditions for the success of this
technique is the degree of responsibility of those who study for the results
from the initial stage.

Blended learning allows you to respond flexibly to a variety of life
circumstances that affect individuals, educational institutions and society as
a whole. Without abandoning the traditional forms of learning that give
high results, blended learning in parallel uses the latest advances to
modernize, intensify and individualize the learning process.

Among the undoubted advantages of this model of learning is the
skillful use of the usual combination of real and virtual world for young
people. In this regard, we emphasize the importance of mastering digital
technologies by teachers in order to successfully develop blended learning
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programs. There are more and more thoughts about a radical change in the
role of the teacher and the role of the student in learning; instead of the
term “teacher" such terms as "facilitator”, "coordinator”, "mediator",
"curator", "teacher-organizer", etc. are increasingly used.

Enumerating the advantages of modern blended learning, we call an
individualized and differentiated approach to students compared to
traditional classroom learning, when the teacher is forced to focus on the
average student, ignoring his or her individual needs. The results of
research show an increase in success in a mixed format of learning, as the
availability of materials and feedback from the teacher increases, skills of
independent problem solving are developed. Students gradually become
subjects of the learning process, independently alternating components of a
mixed model on an individual schedule.

Among the disadvantages of blended learning is the complexity of its
organization on the scale of a large university. A common schedule for all
departments based on a coordinated model of blended learning within a
large organization is a difficult task. The mixed format of studying one or a
number of subjects is also not easy to fit into the overall schedule.

Another important shortcoming is related to the technical aspects of
blended learning, which is based on access to new technologies for all
learners. Access to a significant part of the educational process in the
network infrastructure of the university is possible if all participants have
quite expensive tools. It is important to emphasize that technology and
digital tools are constantly evolving, so modern education should include
the possibility of including new forms and resources in already developed
curricula.

The experience of distance learning also revealed a significant increase
in the hourly workload of both teachers and students, as classes, preparation
for them and especially checking tasks took much longer compared to
traditional learning.

There are several potentially important factors that can change each year
and thus affect the course scenario.

Rotational models (including the inverted class), flexible model, self-
mixing model and in-depth virtual model are well known. But this list is
not the only one, and the classification is quite conditional. Basic
approaches to the implementation of any model of blended learning are
important, and the specifics of each discipline and individual pedagogical
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approaches of the teacher create the preconditions for the formation of their
own effective models.

Trends in the growing role of students' independent work, blurring
boundaries between different forms of learning organization due to
widespread use ICT tools have led to the emergence of blended learning,
pedagogically balanced combined technologies of traditional, electronic,
distance and mobile learning aimed at integrating classroom and
extracurricular learning. For such definition of blended learning they
implement the systemic principles of open education, namely: mobility
participants in the educational process, equal access to educational systems,
providing quality education, formation of the structure and implementation
of educational services.

An important aspect of the implementation of distance learning is the
creation of single information and educational space for the educational
process of training students: cooperation is a key component as it is
included in students' activities review of the entire program and requires
qualified support and quality course; the study of social services is
becoming increasingly important in terms of knowledge; informal learning
experience is part of the project, not just a side effect product; electronic
resources change work and study and need to be reviewed.

The main areas of international cooperation in the field distance and
blended learning are: participation in projects and programs aimed at
entering the system distance and blended learning of Ukraine in the world
educational system with taking into account national interests and
achievements of national education, in particular creation of international
virtual universities, which include educational institutions of different
countries; participation in projects and programs of national integration
telecommunication networks involved in remote and mixed training in
European and world scientific and educational telecommunication
networks; conducting joint research on technology development distance
and blended learning; participation in the development of domestic and
international standards on distance and blended learning technologies.
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BUKOPUCTAHHA METOJAUK IHTEPAKTUBHOI'O HABYHAHHASA
TP BUKJTAJAHHI TEXHIYHUX JUCIHUIIIIH

[a6enpHuK FO.M., K.(b.-M.H., TOIICHT

Kageopa enexmpornixu, 3aeanvnoi ma npukiaduoi ¢izuxu,
gaxynomem enekmponiKu ma iHGOPMAYIUHUX MEXHON02IM,
Cymcokuii Oeporcagnuti ynisepcumem, m. Cymu

B ocranHili poku, KOJU Ha TIEPIIN IUTaH BUXOUTH OHJIAWH HaBYaHHS,
JUIst OUIbI epeKTUBHOT pOOOTH 31 CTyIEHTAaMH KOPUCHO Y BUKJIAIAIbKIi
MPaKTHUIll 3aCTOCOBYBATH HOBI IMiAXOMH Ta (HOpMHU HABUAHHS 1 Mpe3eHTallii
iHdopmarii. 3apa3 B 3akyiaziax BUILOI OCBITH JUIsS OpraHizallii HaB4aJIbHOTO
MPOIECY BHUKOPHUCTOBYIOTHCS SIK 3arajbHOAOCTYNHI cepBicu — «Google
Classroom» 3 «Google Meet» abo «Z0Oom», Tak i BIacHi PO3POOKH.
Hanpuxman, y Cymcerkomy nep:kaBHoMy yHiBepcuteri (CymlY) mmpoxo
3aCTOCOBYIOTBCS ~ PENAKTOpP  €JICKTPOHHMX  HABYAJIBHHUX  MarepiajiB
«Lectur.ED» Ta miardopMa eleKTpOHHHX HaBYAIbHUX MatepiamiB «MIX
leaning». Lle mae 3Mory 3actocyBaTé HOBI METOAM Ta pealli3yBaTh Cy4acHi
METOIUKHA TIPOBEACHHA JIEKIIMHUX, TMPAKTHYHUX, CEMIHAPCBKUX abo
J1a00paTOPHUX 3aHATh NMPH BUKJIAJAHHI, Y TOMY YHCHI, TAKUX TEXHIYHHX
IUCITATLTIH, K «Teopis emeKTpUIHMX Ta E€IEKTPOHHUX Kumy, «lIpumkmamHa
eneKTpoHikay, «[Ipwnagn Ta MpUCTPOT ONTOENEKTPOHIKM Ta CHIHTPOHIKW»
Tomo. Y gaHiii poOOTI XOTiB OM 3YNMUHUTHCA Ha HAHOUIBIN Hi€BHX
METO/IMKAX, sIKi 3 SBWJINCS B OCTaHHI POKM — IHTEPaKTUBHHX JICKIISX,
MPOOJIEMHUX JIEKIISIX Ta JIEKIIsIX-Tuckycisx [1]. Taki ¢popMu 3aHATH JIETKO
MOXHa BIIPOBAaJUTH 1 NpPU IMPOBEACHHI MPAaKTHYHUX, CEMIHAPCHKHUX abo
71a00paTOpHUX 3aHATH. SIK MOKa3ye MpPaKTHKA, L€ J03BOJII€ €(EKTHBHO Ta
AKiCHO MOOYyIyBaTh BUKJIaJaHH HaBUYAILHOTO MaTepially, a CTyJIeHTH Kpalle
3aCBOIOIOTH HABYAJIBHY TIPOTpaMy.

Ha Bigminy Bim TpagumiiiHOI, B  IHTEpaKTHUBHINH  JeKIii
BUKOPHUCTOBYETHCS MiHIMYM MOHOJIOTY BHKJIaJIada, a HAJIA€ThCs MepeBara
Ioianmory BHKJIagada 3i cryaeHToM. Lle chpuse MBHAIIOMY 3aCBOEHHIO
3HaHb cTyleHToM. Jlo TepeBar iHTEpaKTHBHOI JIEKIil BiAHOCATE:
MO>KJIMBICTD ONPALIOBAaHHS BEJIMKOIO MacHuBy iH(opMaii, HalaroaXeHHs
OTIEPaTHBHOI'O 3BOPOTHOTO 3B’SI3KY 31 CTYJACHTAaMH, MOOLTI3aIlisl MUCICHHS,
3HaHb Ta yYMiHb CTYACHTA, peali3allis iHTepaKTUBHUX METOIB HaBYaHHSI,
JIOCSTHEHHS BUCOKUX PE3YNbTaTiB HABUAIBHOI JisTBHOCTI.
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[IpobneMHa JeKiisi CTaBUTh 3a METy PO3BHHYTH TBOPYi 3Hi0OHOCTI
CTYZACHTa, CIpPSIMYyBaTh HOro B HAMpPAMKY 3000YTTS HOBUX 3HaHb uepes3
BJIACHY 1HINIaTUBY Ta aKTUBHICTh Y HaB4YaHHI. Taky QopMmy 3aHATTS OibII
e()eKTUBHO BUKOPUCTOBYBATH 3 HEBEJIMKOIO TPYIIOI0 CTY/ACHTIB.

Ilim 9ac mpoBeAeHHS IHTEPAKTUBHUX 3aHATh  (JICKIIIHHUX,
NPakTUYHUX 1 JabopaTopHuX) Ansl BcCiXx (oOpM HaBYaHHA (JEHHOI,
IucTaHliiHOoi, 3a04H0i Tomo) y Cym/lY akTMBHO BHKOPHUCTOBYIOTH
wiarpopmy Ui onnaiiH HaByaHHS «MIX leaning». IlepeBaramu maHoro
CepBiCY € JOCTYIHICTh BEJIMKOi KIJIBKOCTI y BIIKPUTOMY JIOCTYII
HaBYAIBHOTO MaTepially 1HIIMX aBTOPIB, 3 SIKUM CTYJCHTHU 3aBXIH MOXYTb
JIOJTATKOBO O3HAHOMUTHCS, BIJICYTHICTH TOTPEOM B JIOPOTOBApTICHOMY
oOyagHaHHi, BUKOHAaHHS TECTOBUX Ta KOHTPOJBHHMX 3aBJaHb MOXKHA
OOMEXUTH B 4Yaci, HE3AIEKHICTh BiJl 30BHINIHIX pECypCciB — BHUKOHAHHS
nmabopaTropHuX pOOIT MOXIMBE Ha JOKAIFHOMY po0OodomMy MicHi,
MOOLIBHICTS [2].

SK moKazye CTaTHCTHKAa CTYAEHTH B 3MO31 ONAaHyBaTWU Cy4YacHi
TEXHOJIOTII HaBYaHHsA, HaBiTh Taki, sk «MIX leaning», mpo mo cBiguuThH
3arajbHa YCIHILIHICTE B KOHTPOJBHIM Tpymi, mo craHoButs 100 %, a
sakictb — 73 %. Bci 3aBmaHHs, SKi OPONOHYBAJIMCS B paMKax
Ja0OpaTOPHHUX Ta MPAKTUIHUX pOOIT, OyIM BHKOHAHI BYACHO. BimbmricTh
CTYACHTIB CaMOCTIHHO ONAHOBYIOTh HaBUaJbHHH MaTepiaji, KpiM TOTO, 3
BUKJIa[Ia4€M 3aBXK]IU € MOMJINBICTh IPOKOHCYJIbTYBATHUCS OH-JIaliH.

1. Mayunceka H.I., Crenpmax C.C. CyuacHi ¢opMu oprasizailii HaBYILHOIO
MPOIIeCy Yy BWIIIH IIKOJI: HaBYAIBHO-MeTomumuHuid mocioruk. — JIeBiB: JIJYBC,
2012. - 180 c.

2. lTa6enpank FO.M. BukopucTanHsS cydacHUX KOMYHIKALiHUX 3acO0iB mpu
opraHizauii aucranuiiHoro HaB4yaHHs // L1nsxu BIOCKOHAJICHHS 1103aayJUTOPHOT
pobotu crymeHrtiB: Marepianu Hayk.-meton. kKoH(. (M. Cymwm, 14-15 TpaBHs
2020 p.). Cymu: Cym21Y, 2020. — C. 61-62.
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OCOBJIMBOCTI JJUCTAHIIMHOT' O HABYAHHSI
B MEJWYHIN OCBITI

karyna }0.B., a.men.H, npodecop; Tkauenko 10.A., k.Men.H.;
Penrko C.I., acucteHnt

Kageopa excmpenoi meouunoi donomoau ma meouyunu Kamacmpog,
Hasuanvno-nayrosuii meouunuii incmumym CyMcbK020 0epicasHozo
yHieepcumemy, m.Cymu

MenauyHa OCBiTa TPAIUIIIHO HIKOJIM HE OyJia TUCTAHIIIHHOI B CHITY
cBO€T crienniky, a 3aBKIu NpoBoauiacs «Oins Jixkka xBoporoy. CydacHi
BUMOTH JI0 MEAMYHOI OCBITH CYTTEBO 3MIHMIIHCS, TOMY IMHUTaHHS SKiCHOT
JIMCTAHIIIHHOI OCBITH CTa€ K HIKOJIU aKTyallbHUM. MeTa po0oTH mossirana
y BH3HAuUCHHI 3HAYEHHS JEMOHCTpaIlil 3acO0IB 1 METOMIB JUCTAHIIAHOTO
HaBYaHH, SKI BUKOPUCTOBYIOTHCSI BHKJIagadaMH Kypcy «AHecTe3i0yoris
Ta IHTCHCHBHA Tepamis» Kadeapu eKCTPEHOi MEeAWYHOI JOTIOMOTH Ta
MEIUITIHHU KaTacTpod B MEIUUHIH OCBITI.

B ocramni 5 pokiB Bukiamauamu kadenpu Oyna po3poOicHa
METOJMKAa TPOBEACHHSA OHJAWH 3aHATh 3 BUKOPHCTAHHAM pI3HHX
CJICKTPOHHUX IUIaT(OpM, BIANpPAlLOBAHMI MEXaHi3M KOHTPOJIO 3HaHb,
CTBOpeHa 0a3a Tpe3eHTamiil Ta Bimeo 3 OUIBIIOCTI TeM Kypcy, KIIIHIYHI
Kelicu 3 pi3HMX NHTaHb iHTEHCHBHOI Tepamii. Benmka yBara mpumineHa
BUKOPHUCTAaHHIO BIpPTyaJdbHUX OHJAHH-TPEHAKEPIiB 3  OPOHXOCKOTIII,
XIpypriyHuX MaHimyssidii, inTyOamii Tpaxei. Bei mi 3axoau 103BOJSIOTH
MTOKPAIIHTHU SKICTh METUIHOT OCBITH.

3 wMeroro 3ale3leyeHHs HaBYaJbHOTO TIpolecy Ha Kadeapu
eKCTPEHOi JIOMOMOTH CTBOPCHHMM YHIKQIBHHKA 1HGOpPMAIIHO-OCBITHIN
NpOCTip AJIs1 MPOAYKTHBHOI B3a€MOJil HalaBada i OTpUMYBada OCBITHIX
nociyr. Bin cknamaeTbes i3 caiity kadenapu Ta eleKTpoHHHX rmatdopm
JUTST KOMYHIKaIlii 31 CTyAeHTaMu y peaimbHOMy daci - Zoom, MS Teams,
Google Meet. Ha caiiti kadheapu BUCBITIICH] OpraHi3aIliiiHi Ta HaBYaIBHO-
METOJIUYHI Marepiaiu (TeMaTU4Hi TUTaHW, PO3KIAJ JEKI[ii, CeMiHapChKUX
Ta TPaKTHYHHX 3aHATh, HOBUHHU Kadeapu, CHHCKH PEKOMEHJOBaHOI
JiTepaTypH, MOCHUJIAHHS Ha iHTEpHET- pecypcH, 0a3W NaHuX, HaBYaIbHI
MOCIOHMKY Ta METOJMYHI peKoMeHaallil). Y MpoBeeHHI HaBYaHHS IIHPOKO
BUKOPHCTOBYIOTHCS €JIEKTPOHHI pecypcu 0i0miotexu Cym/lY (moctym mo e-
KHUT BuaaBHuUITBA Elsevier na mmardopmi ScienceDirect, HoBa HaB4aIbHO-
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METOJIMYHA JIiTepaTypa Ta HayKoBi nepioandHi Buaanus). [lix gac mekmiid,
AKi 3a3BMYall mpoBoAAThC Ha Iatgopmi Google Meet a6o Zoom,
JIEMOHCTPYIOTHCS MYJIBTHMEIIHI MPE3CHTAIlll Ta HaBYaIbHI BiICOPOIIHKH.
Takox Ha nuX MmwIaTpopMax iCHye MOXKIIMBICTh KOMYHIKarii 31 CTyIeHTaMu
1T OOTOBOPEHHS HE3PO3YMUTMX TNHTaHb. lIpakTH4HI Ta CeMiHApChKi
3aHATTS NPOBOAATHCS B peXuMi BimeokoH(epeHuii Ha muardopmi Zoom.
Lle no3Bomsie mpuilMaTh ydacTh B JHUCKYCii BCIM y4YaCHHKaMm OCBITHBOTO
nponecy. KiiHiuHi KeWicu OOroBOPIOIOTbCA CTyAEHTaMH B rpymax i
KOHTPOJTIOIOTHCSL  BHUKJIQa4eM 3a JIOTIOMOTOI0 CHemialbHOl  (YHKITIT
«Kimaata  oOroBopeHHs».  MOXIUBICTb  NPOBEAEHHS  EK3aMEHY
3abe3mneuytoTh wiathopmu Mix learning ta Google classroom.

Jis  caMOCTiHOTO oOmpaIloBaHHS CTyJIeHTamMu iHopMalii Ha
HaByabHiA miardpopmi CymJY Mix learning Buknamauamu kadempu
CTBOpPEHHH KypC 3 TpeaMeTy «AHecTe3i0Joris Ta IHTEHCHBHA Tepamis» y
BIJIBHOMY AOCTYNI Ha YKpaiHCBbKill Ta aHTJiHCBKIM MOBax, SIKii MICTHTh
apxiB MyJIbTUMEIIMHUX JIEKIiH Ta TECTIB 10 KOXHOI TeMH. 3 METOI0
JIOCSTHEHHS TIEBHOTO PiBHS MaHIMYJSAIHHUX HABUYOK IIiJ] Yac OCBITHHOTO
Ipollecy BUKOPUCTOBYIOThCS HACTYIHI BipTyanbHi TpeHaxepu: Pulm EX —
BipTyaJibHa IHTepBEeHLIHHA OpOHXOCKOITi, Cardio Ex -
KapaioBackymspHuit TpeHaxep, Airway EX Virtual Surgery — BipTyansHmii
TpeHaxep iHTyOarii Ta SimuSurg — XipypriuyHuii CUMYIIATOP.

Buknamauamu kadempu cTBOpeHi i BIIACHI KOMIT IOTEPHI TPOTPaMH
«Croci0 OWIHKM TSDKKOCTI CTaHy MOCTPaXKIAIOro 3 TpPaBMAaTHYHUMH
VIIIKO/DKEHHSIMH Ha JTOTOCIITaIbHOMY etami» Ta «Tepmiuna TpaBma». Y
3B’3Ky 3 IOCTIfHMM OHOBIICHHSM Menu4HOi iH(opMalii BUKIagadaMu
KaeapH MOCTIHHO MOHITOPYIOTBCS OHJIAHH-KOH(EpEeHIii, BieoNeKii Ta
MaiicTep KiacH 3 IUTaHb aHecTe31010Tii Ta peaHimaroorii. [locunanus na
peecTpalilo Ta Y4acThb HAICHIAIOTHCS CTyAEHTaM 4depe3 OCOOUCTHH
kabinet. [loniOHa camocTiiiHa poOOTa 103BOJISIE MOJIMIIUTH Ta 3aKPIIHUTH
OTpUMaHi 3HaHHS, BUUTh KOMYHIKYBaTH 3 BITUM3HSIHUMH Ta 3apyOiKHHUMHU
KOJIeramH.

[MosiBa Benmkoi KimbKOCTI HKkepen iHopMartii, pi3HUX m1aThopM is
HaBYAHHA 3 MOXIIMBICTIO BHUKOPUCTAHHA MYJBTUMENIHHMX TEXHOJOTiH,
MOCTi{HE BJOCKOHAJICHHSI METOANK BUKJIQJaHHS POOJATH Mpoliec 3400y TTs
JMUCTAHIIHHOI OCBITH MiKaBUM 1 e()EeKTHBHUM, HE3BaKAI0UW Ha II€BHI
Henoniku. CydacHi peasii BUMararooTh iHpopMaTu3alii MeIUIHOI OCBITH Ta
CTBOpPEHHSI YMOB i1 OBOJIONIHHS 1H(OPMAIiHHIMH TEXHOJIOTISIMH BCiMa
YYaCHHKaMH OCBITHBOTO MPOIIECY - 1 CTYACHTOM, 1 BUKJIAIa4ueM.
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CEKIIIS 2:
HaykoBo-MeTOANYHI aClIeKTH BUKJIAJAHHS HABYAJIbHUX JUCUMILIIH

IMPLEMENTATION OF THE GREENING APPROACH IN
LEARNING THROUGH RESEARCH

Hrebenyk L.1.%, Ph.D., Ass. Prof.; Dyadyura K.O. 2, Dr.Sc. tech., Professor

'The Department of Biophysics, Biochemistry, Pharmacology and
Biomolecular Engineering, Medical Institute, Sume State University, Sumy
’The Department of Biomedical Engineering, Institute of Medical
Engineering, Odesa Polytechnic National University, Odesa

The current strategy for Europe's development, which received a new
impetus in 2019 after the presentation of the European Green Deal, is
gaining momentum and is increasingly covering the field of research and
innovation. Environmentally friendly approaches to doing business and
organizing production are also increasing in popularity. According to
Greenpeace forecasts, in the world, the demand for green technologies and
products will increase significantly in the next 3-5 years. That is why there
is a growing need to ensure that future professionals are aware of the trends
in green production and consumption in Ukraine.

One of the main tasks of higher education in modern conditions is
the formation of green environmental awareness, which includes people's
life values, focused on preserving the ecology for future generations. In the
transition to a new paradigm of learning through research, increasing the
level of green environmental awareness is possible by including ecological
safety assessment of products, technology, and strategies in research work
conducted as part of student research and/or qualification work.

The document “Strategic Development Plan of SSU for 2020-2026”
states that in the professional training of university graduates a competent-
based approach is oriented on the modern requirements of society.
Deepening the knowledge of future professionals about global problems
and risks associated with the development of new technologies in Europe
should be an important part of the professional training of SumDU
graduates.
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A significant amount of research work of students and graduate
students at SumDU is aimed at studying new nanomaterials. There is no
doubt that nanotechnology has substantial benefits for the economic
development of society. At the same time, the issue of nanosafety in the
context of strategic documents of the European environmental policy is
becoming relevant, including for small studies of young scientists and
professionals who will be engaged in the development, implementation,
production, and use of these innovations.

Support for the idea of the greening approach in nanotechnology
research is possible by introducing new optional courses for students,
emphasizing the development of nanotechnology and the main provisions
of the European Green Deal. To raise environmental awareness in
nanotechnology and the formation of green consciousness in future
professionals, a new optional course "Responsible development of
nanosafety as a contribution to the European Green Deal" has bee
developed at Sumy State University. The introduction of this discipline was
made possible by the support of the EU in the framework of the
international educational grant project Jean Monnet Actions under
ERASMUS+ Programme ERASMUS-JMO-2021-HEI-TCH-RSCH
EUNanoGreen — 101047940. The specific objective of this course is the
support of the sustainability of nanosafety knowledge in conditions of
promoting high standards of the European Green Deal with the usage of a
multidisciplinary approach. Knowledge of the European experience in the
implementation and realization of basic principles of nanosafety in the
green transition can significantly increase the level of professional training
for masters and bachelors who will work in the fields of bioengineering
science, health, and environment in universities, academic, scientific,
industrial institutes, and organizations. In the future, they will have an
impact on nanosafety research in the European Union and beyond
according to basic principles of the green economy.

From the authors' viewpoint, the need to teach a similar discipline
will increase the greening of students and graduate students' research
through the growth of awareness of current environmental trends in
nanosafety. In addition, the introduction of ecological assessment of
research of students and graduate students will serve the development of
ecological direction in the strategy of Sumy State University.
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APPLICATION OF MODERN LEARNING METHODS FOR
TRAINING ENGINEERING STUDENTS

Hovorun T. P.*, PhD, associate professor; Bilous O. A.?, PhD, associate
professor; Khaniukov K. S.*, postgraduate; Varakin V. O.*, postgraduate

Department of Applied Materials and Technology of Constructional
Materials, Sumy State University, Sumy
Department of Mathematical Analysis and Optimization Methods,
Sumy State University, Sumy

The entry of the Ukrainian economy into the world economic system
has set modern requirements for domestic industrial products that meet
international quality standards and competitiveness in the world market. At
the same time, it opened access for domestic science and education to
world achievements in scientific and technological progress, to modern
equipment and technologies, and raised the requirements for the quality of
training. These requirements can be met in the system of higher technical
education in two interrelated areas: scientific and technical and scientific
and methodological. To implement the first, new scientific approaches to
the study and development of modern equipment and technologies are
required; for the second, it is necessary to carry out scientific and
methodological measures in the learning process aimed at preparing
students to solve professional problems of quality, reliability and durability
of products of professional activity.

In this regard, the key role of engineering education in the transfer of
the domestic economy to an innovative basis is growing. And this is the
main way for our country to develop and increase competitiveness.
Progress in innovation is provided by two categories of specialists -
engineers, who generate ideas for creating new technologies, and
entrepreneurs, who embody these technologies in goods and services.

The fundamental nature of engineering education lies in the fact that
technical disciplines are based on the knowledge formed by students in the
classroom in the natural sciences (physics, mathematics, chemistry, and
others) are the scientific basis for studying general professional and special
disciplines, mastering new equipment and technologies. Therefore, training
in general professional (for example, materials science, the technology of
structural materials, theory of machines and mechanisms, etc.) and special
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disciplines should be interconnected with general scientific and focused on
the consideration of specific processes related to modern problems of
professional activity of a future specialist.

However, the inclusion of specific issues and tasks related to future
professional activities in the programs of natural science courses and their
implementation in the educational process are associated with objectively
existing difficulties - an increase in the volume of material with a strict time
limit, complexity and specificity in setting tasks, a possible violation of the
logic of courses.

To solve this problem, it is necessary to develop a specific
methodological system for teaching students of technical universities. This
system should be holistic, based on the relationship (synergistic approach)
of fundamentality and professional orientation, as a single principle, the
principle reflecting the engineering and applied orientation of teaching
natural sciences wusing innovative information and communication
technologies.

Modern methods of teaching students can be divided into the
following.

1. Passive and active — differ in the degree of activity that students
show. For example, a lecture during which the listener can doze off, go
about their business, or a business game that requires the participation of
everyone.

2. Individual and group — with an individual teaching method, it
becomes possible to fully focus on specific tasks and skills of one person,
vocational training and retraining.

3. On-the-job and on-the-job training — on-the-job training methods
are integrated with the production process itself, immediately put into
practice.

Each method has its own advantages and disadvantages. The main
criterion for choosing one or another method is its effectiveness in
achieving the learning goals of each individual student.

Today, on the threshold of the information society, there is an active
search for a new model of education, in which a computer and computer
technologists play a special role as a means of obtaining information,
processing and storing it. Therefore, virtual universities are opening in
many countries.

45



CEKIIA 1: Jucmanyiiuna ¢popma opeanizayii HaguaibHo2o npoyecy

The introduction of information and communication technologies
into the education system has been actively conducted over the past
decades. These are all kinds of electronic textbooks, and computer
simulators, and virtual laboratories, and computer testing systems.
Computer technologies are effective and can significantly improve the
guality of education.

Currently, quite often it is necessary to resort to distance learning
using electronic technologies. The reasons may be different. The main ones
are the lack of opportunity to attend an educational institution or the desire
to fill gaps in knowledge. The purpose of using distance learning
technologies is to provide the student with the opportunity to master the
educational program as a whole and, in particular, the content of a
particular academic discipline at a convenient time, place and pace
convenient for him.

The use of computer technology contributes to the development of
research and experimental skills of students: compliance with general and
specific safety rules, the choice of optimal algorithms for performing an
experiment, the ability to observe, highlight the main thing, and focus on
the most significant changes.

There will be operational feedback, which was not previously in
training. On the Internet, many things are automated, and you get instant
feedback, you immediately know where you made a mistake, you can
immediately correct the mistake. New educational methods will allow you
to create content from many different pieces, collecting it for yourself.

The educational process should not only take into account the
abilities and capabilities of students, but, relying on them, contribute to the
development of the individual as much as possible. The assimilation of
educational material is considered as a two-way process, in which the result
is the assimilation of the normative system of knowledge and skills, but no
less important is the mastery of the methods of learning.

A modern educational system should have a pronounced target
orientation and at the same time flexibility, meet all the requirements of the
educational process and provide students with specific knowledge and
skills.
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HAYKOBHWM CEMIHAP ACITIPAHTIB SIK OBOB’;BKQBI/HZ
EJIEMEHT HNIITOTOBKU JOKTOPIB ®LJIOCO®II

Omuonsoperts JI.B., n.¢.-M.H., ipodecop;
[pouenko LIO., n.¢g.-Mm.H., mpodecop

Kageopa enekmpoHniKu, 3a2a1bHoi ma NpUKIaoHoi izuxu,
gaxynemem EnlT, Cymcoxuii depoicasnuii yrieepcumem, m.Cymu

B ymoBax cy4acHOi cCHCTEMH OCBITH Ba)KIMBY pPOJIb BiJIrparoTh HOBI
aKTHBHI (opMH opraHizarmii HaykoBoi poOotu. Ha kadenpi enekTpoHikwy,
3arafibHOi Ta NpUKIaaHOi (isuk CyMCBKOTO AEpXKaBHOTO YHIBEPCHUTETY
TTOHA TISITH POKIB YCITIITHO BIPOBADKYIOTHCS YV TIPAKTUKY HAYKOBI CEMiHApH
acmipaHTiB, OCHOBHOIO 33/1auelo KX € (hOpMyBaHHs SIBJIEHb NP0 CyYacHHI
CTaH HAYKOBHX JIOCSTHEHb; MiJIBUICHHS HAyKOBOTO KPYTO30pY; PO3BUTOK
eKCIIEPUMEHTAIBHNX, MPAKTUYHUX 1 TBOPYMX HABHYOK MaiOYyTHIX JOKTODIB
¢inocodii 3a criemianpHicTio «lIpuknanHa ¢i3uka Ta HAHOMaTEpiAT.

HaykoBi  ceminapu mpoBomsiteca misa acmipantiB III-1V  kypciB 3
MEePIOANYHICTIO OAMH Pa3 Ha MICAlb y BHUIVIAAI HAyKOBOi JIOTOBIZl 3a
pe3yibTaTaMi BJIACHUX EKCIICPUMEHTAIBHUX JIOCHI/UKEHb Ta aHaji3y
JTepaTypHUX AaHHUX 3 TEMaTHKW JAHCEepTaliifHuX poOit. AcmipaHtu Kadenpu
BUCTYMAIOTh 13 3a3JaJIeTifb MiATOTOBICHUMH JIOTIOBIISIMH, B OOTOBOpPEHHI
SKMX OepyTh y4acThb IHINI acmipaHTH. Yci 0e3 BHKIIIOUCHHS YYaCHUKHU
HAyKOBOTO CEMiHapy OTPHMYIOTh CYYacHy 1 aKkTyalbHy iH(OpMaIlito, sKa
CTUMYJIIOE iX MHCIICHHS, OakKaHHS NMpHUAMaTh ydacTh B oOroBopenHi. Cuix
TaKOX BIOMITUTH, MO Mojeparop ceminapy (mpod. Hemmitko C.0O.) 3amae
JONaTKOBI TWTAaHHS, 30pPIEHTYBAaBIIUCH Y XOXI BHCTYIIB, ITOMIYarOuM
MpoOIEMHI MOMEHTH, SIKi BEIyTh 10 MOIAJIBIIOI TUCKYCIi.

HaykoBi cemiHapu acmipaHTiB BUKOHYIOTh, B OCHOBHOMY, OCBITHIO
¢GyHKIIO (X0Ya eIeMEHT KOHTpONIio 3anumaethes) [1] 3 meroro
MiIBUIIEHHS HAYKOBOTO KpPYro30py, PO3BHUTKY €KCIepHUMEHTaJbHHUX 1
NPaKTUYHUX HABUYOK, YIOCKOHAICHHS HAaBMYOK JIONOBiga4iB  Ta
MOJKJIMBICT CIUIKYBaTHCh 3 ayJIuTOpi€lo, MO AyXKe aKTyalbHO JUIs
acHipaHTiB SK MaOyTHIX BUKJIAaviB 3aKJIaJliB OCBITH.

1. Opnomsopens JI.B., Hukupyit JI.I., Cemensko M.II. AktuBHI popmu Ta MeTomn
iHTerpanii HaBYaabHOI i HAYKOBO-IOCHiAHOI poboTH cryneHTiB / Marepianu IX HaykoBo-
MeToandHOI KoHpepeHnii «ILnixnu BAOCKOHATIEHHS 1103aayAUTOPHOI POOOTH CTYIEHTIB». —
2018. — Cymu: CymJ1V. — C.16-18.
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JOCBIJ HABUAHHSA CTYJAEHTIB IPAKTUYHUM HABUYKAM
HAJAHHSA HEBIIKJIATHOI MEIMYHOI JOITIOMOI'A AITAM

Xwxkns f.B., kaHa.Men.HayK, TOUEHT

Kaghedpa excmpenoi MeOuuHoi 00NoMo2u ma MeOuyuHu
kamacmpogh, Hasuanvro-naykosuii MeOusHutl incmumym,
Cymcoxuil 0epacasnuil ynisepcumen, m.Cymu

Hamanas MequdHOi MOTIOMOTH MITSM 1 MIUTITKAM y HEBIIKIATHHX
CTaHaxX 3aBXAM OyJ0 HaraJpHOK MpobOiaemoro. ToMmy TpH MiArOTOBII
CTYIICHTIB OJHHUM 3 HAWBKIMBIIINX 3aBAaHb € MIATOTOBKA JIKaps, SKUAH
BOJIOZI€ HE TIIbKA TEOPETUYHUMM 3HAHHSAMH, a ¥ NPaKTHYHUMH
HaBUYKaMHM 3 HaJaHHS HEBIAKIATHOI JOMOMOTH IiTAM. MeTa JoCTiIKeHHS
MoJIsATaja y BUBYCHHI JIOCBiAY BIPOBAKCHHS CUMYJISIIIHHIX TEXHOJIOTIH Yy
MpoIIeci OBOJIOMIHHS MPAaKTHYHAMH HAaBUYKAMU HAJaHHS HEBIAKIAIHOI Ta
EKCTPEeHOI MEIMYHOI JOTIOMOTH HiTAM Ha Kadeapi eKCTpeHOi MEeIUYHOi
JIOTIOMOTH Ta MEIUIIMHY KaTacTpod.

3 2021 poky kadenpa posnoyana HaBYaHHS CTYAEHTIB 5-T0 Ta 6-TO
KypcCiB, MapaMeAMKIB TNPAKTUYHUX HABUYOK HAJaHHS  HEBIAKIAIHOI
nonomoru aiTsiM Ha TpeHaxepi «Laerdal Little Baby». Tpenaxep no3BoJisie
CTyJeHTaM 3a KOpPOTKHH dYac BHPOOWTH CTIHKWH CTEpeoTHN Aiil,
HEOOXiMHUX [UIS YCHIIIHOTO 3iHCHEHHS 3aXOJliB 3 TOPATYHKY JXUTTS
MOCTPaXAaIol JTUTHHA. MaHEKEeH JMTHUHU KOIIIE 30BHIIIHI aHATOMIYHI
O3HaKW 1 pyxoBi (YHKII{ MUTHHHW, a AHATOMIYHUHA IUCIUIEH YCHIIIHO
3a0e3neuye TUMYacOBHI KOHTPOJIb HABYAJIbHUX MPOTpaM. Y HaBYAIHHOMY
MpOoIleCi BHUKOPUCTAHO TMPOTPAMH: BUBUIHHEHHS AWXAIBHHUX IUISAXIB TMPH
o0Typalii KopeHeM SI3UKY, OOTypawii 4yKOpiIHHM TinoM (muTHHa Oe3
CBIZJOMOCTI Ta B CBiJOMOCTI); BUIICHHS AUXATbHUX NIISXiB IPU 00Typarii
PIMHOIO; IITYYHA BEHTUJISILIISI JISTEHb; 3MIHU CEPIIEBOTO PUTMY.

BrpoBamkeHHS cydacHUX METOJIB iMIiTaIllifHOTO HABYAHHS B OCBITHI
MpPOrpaMu  CTYIEHTIB MEIUYHOTO IHCTHTYTY JIO3BOJIIE E€(EKTUBHO
MIATOTYBaTH CTYICHTIB 10 PEaIbHOT MMPAKTUIHOT AISUTBHOCTI JTikaps. Takwmit
¢bopMaT MArOTOBKKM OCOOJMMBO  aKTyaldbHHWN JUIA  BiAIpPaIOBaHHS
QITOPUTMIB HAJaHHS EKCTPEHOI Ta HEBImKIIamHOI momoMord. OYeBHOHO,
0 B TEPMIHOBIH CHTYyaIlii Jikap 3000B'I3aHUI MiAXOAUTH O «IIBUIKUX
pilleHp», TPYHTYIOUMCh Ha aBTOMAaTH30BAaHOMY CTEPEOTHNI M,
c(hopMOBaHOMY TP CUMYJSIIHHUX TPEHYBAHHSX.
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®I3UKA B CUCTEMI NIZITOTOBKU BUMUTEJISA XIMII

A.L. CantukoBa, K.(h.-M.H., JIOIICHT;
1. Cantukos, 1. ¢., cT. BUKIaga4d

Kagheopa mamemamuxu, QizuKy ma Memooux ix HaguaHHs,
Cymcokuii Oeparcagnuti nedazo2ivnuil yHisepcumem
imeni A.C. Maxapenxa, micmo Cymu

B ocBitHRO-IpO(ECiifHNX TporpaMax MiArOTOBKM YYUTENIB XiMii
BKJIFOUEHA SIK OCHOBHA JAWMCLUWILTIHA — (i3uka. BUBUYeHHS ii TuTaHyeThCS Ha
nepmioMy Kypci. IluraHHsa, sKke dYacTo 3aJalOTh CTYAEHTH, UIOAO
HeoOXimHOCTI BHWBYEHHS (i3MkM MaiOyTHIMH BUMTEIsIMH Ximil, Tpeba
PO3TISIHYTH BXe Ha mepiuid jekuii. Ilig yac BukmamaHHs marepiaiy wiel
JeKUii CTyAEHTH DPa3oM 3 BHUKJIAJAa4e€M IPHUXOIITh A0 PO3YMIHHA, ILIO
icTopisl B3a€MO3B’SI3KiB MK (i3UKOIO K HAYKOIO Ta XIMi€l0 HalOBHEHa
MpUKIagaMH  B3a€EMHOTO OOMIHY imesMH, O00'€KTaMH Ta MeETOoJdaMH
nocmimpkeHHst. CyyacHe eKCcliepUMEHTaNbHE MPUPOJO3HABCTBO 3apOIUIIOCS
mumie B KiHM XVI cromitrsa. [am 3 HROro BUAUIMIOTHCS (Di3uKa, XiMid,
Oiosiorisi, SKi TOYHMHAIOTH IHTEHCMBHO pO3BHBaTHCA. llpakTHyHO Ha
KOKHOMY €Talli CBOTO PO3BUTKY (i3MKa «II0CTAYa€e» XiMII0 OCHOBHHMH
MOHATTAMU Ta 30aradye TeOpisiMH, SIKI MaloTh MAi€BUH BIUIMB Ha il
NOAAIBIINI PO3BUTOK.

CTyneHTH TIOBHHHI PO3YMITH, II0 YMM OLIBII CKIAJHUMHU CTalOTh
XIMIYHI JOCHTIJDKCHHS, THUM Ouiblle (I3UYHMX METOMIB, a, OTXKe, 1
00naiHaHHS BUKOPUCTOBYEThCS B XiMil. ChOTOACHHS IMiATBEPIUIIO TiICHHMA
3B'30K MK IPUPOJTHUYNMHE HAYKAMH.

di3uka i XiMis BUBYAIOTH OJHI 1 Ti ) 00'€KTH MPHUPOJIH, alie KOKHA
Hayka OauuTh B HUX CBId mpeaMeT IOCHI/DKeHHs. XiMis BHBYA€E
3aKOHOMIPHOCTEH yTBOPEHHS MOJEKYJ, iX CKJaj, XiMi4HI BJIacTHBOCTI,
3B'SI3KM, YMOBH JUCOIliAIlil HA OKpEeMi CKJIaJ0oBI — TOOTO Ha aromu. AU,
MoOJIeKyJa K (i3HIHUA 00'€KT AOCTIHKYETHCS 1 MOJIEKYISIPHOIO (Di3HKOI0.
Teopist BiIHOCHOCTI, KBaHTOBAa MeXaHika, (i3MKa spa Ta eJIeMEHTapHHX
YaCTUHOK MPOJEMOHCTPYBaJH IIe Tuomi 3B's13ku (pizuku 3 xiMiero. bymo
MOKa3aHo, 10 TMOSCHUTH BJIACTHBOCTI XiMIYHUX CHOJYK MOKJIMBO JIUILIE
CITUPAOYNCh HA PO3YMIHHA KBAaHTOBO-MEXAHIYHHX TIPOIIECIB, SKi
MPOXOJATH HA PiBHI MPOTOHIB 1 HEUTPOHIB B SAP1 Ta, 0COOINBO, EICKTPOHIB
30BHINIHBOTO APy €NeKTPOHHOI 000M0HKH aToMiB. Came cydacHa (hizmka
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3MOTJIa TIOSICHWIA TIPUPOAY XIMIYHUX 3B'SI3KiB, OCOOJMBOCTI XiMI4HOT
OyZlOBM OpraHiyHMX 1 HEOPraHiYHMX CIIOJNYK TOWIO. TakuM YHHOM, IIie
He3anepeyHnii GaxT, Mo XiMmis oTodeHa (i3ukoro 3 ycix OokiB. I milicHO,
npeAMeToM  XiMii € pedoBMHa 1 1 THepeTBOpeHHs, abo, Ha piBHI
CTPYKTYPHOI OpTaHi3ariii, - MOJICKYJIH i iX IIepeTBOPECHHS.

Ximis Mae TicHI 3B’SI3KM SIK 3 ~ MaKpPOCKOMNIYHOIO ()i3MKOI0 -
TEPMOJIMHAMIKOIO, TaK 1 3  MIKpO(DI3HKOIO - CTATHCTHYHOI (I3UKOI0 Ta
KBaHTOBOIO MexaHikoro. Hazapas Bke BiJoMO, HACKIIGKM ILTITHUMHU ITi
3B’SI3KM CTAJIH JUIA XiMil.

3 TepMOIMHAMIKM BHUHHMKJIA XiMidHa TEPMOAWHAMIKA SK HayKa PO
ximMiuHy piBHOoBary. CraructnuyHa (i3uka 3amodarkyBalia XiMidHY
KIHETUKY — PO3JIiJI, SKHH BUBYA€E MIBHIKOCTI XiMIiYHHX mpoiieciB. KBanToBa
MEXaHiKa TMOSICHUJIA CYyTHICTh HEPIOJUYHOIO 3aKOHY Ta HOro rpagiqHoro
BiIOOpaXEHHS  TEPIOJUYHOI  CHCTEMH  XIMIYHHX  €JIEMEHTIB  Ta
3aroyaTrkyBajla PO3BUTOK Cy4YacHHUX YSBIEHb MPO XiMiuyHy OymoBY i
peakuiiiHy 3maTHICTP — KBaHTOBY Ximiro. CpOoromHi y XiMiyHHX
JOCHTI/DKEHHSIX ~ IMPOKO  BUKOPUCTOBYIOThCS — (i3UUHI  MeToAM  Ta
obnamHauHs. [IpakTH4HO y BCiX XIMIYHHX YHIBEpCHTETax 1 1HCTUTYTax
CBITY € BeNuKi (i3UKO-XIMiYHI BiAMiIM Ta BiAgim (i3UYHUX METOJMIB.
XiMist MaKCUMaTbHO BUKOPUCTOBYE BCIO MIIlb CY4acHOT (Pi3uKH.

di3zuyHa XiMis € BCE K HAHOUIBII ICKPaBUM MPHUKIIAIOM MIHOOKOTO i
BCEOIYHOTO 37UTTS HayK. PO3YMiHHA TICHOTO 3B’S3Ky (i3WKH 1 XiMii,
npoOyIKy€e IIKaBiCTh y CTYACHTIB, MOTUBYE iX A0 BUBYECHHS (i3UKH 5K
IUCITUILIIHN Ha TepmioMy Kypci 1 Qizmgnoi XiMii Ta (QI3UIHMX METOIIB
JOCTIKEHHsI y MaliOyTHEOMY.

METOJANYHI ACIIEKTU BUKJIAJTAHHS ITPAKTUYHNX
3AHSATH 3 HABYAJIBHOI JJUCIHUITJIIHU "ACTPOHOMISA"

[ymaxosa H.I., x.¢.-M.H.,no11eHT, bopucenko A.M., cTyaeHTKa

Kagheopa enexmpoHiKu, 3a2aibHoi ma NPuUKIaoHol Qizuxu,
gaxynemem EnlT, Cymcoxuii depoicasnuii yrieepcumem, m.Cymu

Kypc actponomii y BH3 mae Ha meti copmyBatu ysIBICHHS PO

OynmoBy BcecBiTy sk OmHY 3 HAWBOKIIMBIMINX CKJIAJOBUX TPHBAIOTO 1
CKJIQJIHOTO IIISIXY IMi3HAHHS JIOJCTBOM HABKOJIMIIHBOT MPUPOIHU, a TAaKOXK
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cnpusTH GopMyBaHHIO Cy4acHOI HAyKOBOi KapTHHU cBiTy. OpraHi3oByoun
HaBYaJIbHO-BUXOBHUH TMPOIEC TIPY BUBYEHHI KYPCY aCTPOHOMIi, HE0OXiIHO
BUKOPHUCTOBYBATH Pi3HI METOJU, 30KpeMa CJIOBECHI, HAOYHI Ta MPAKTUYHI
3aHATTSL.

[lpakTnuni 3aBAaHHs, MarOTh I Kypcy acTpOHOMii Take X
BKJIMBE 3HAYEHHS SIK 1 JabopaTopHi podoTH. YMiHHA, chopMoBaHi mmix gac
BUKOHAHHS MPAaKTUYHUX POOIT, TO3BOJATH CTYAEHTOBI 3aCTOCOBYBaTH Ha
MPaKTHIl PpI3HI AaCTPOHOMIYHI METOAM, CIIIBBITHOCHTH pE3yJbTaTH
NPaKTUYHOI MiSJIBHOCTI 3 TEOpi€r0, BHKOPHCTOBYBATM HA MPAaKTULL
MDKIIPpEIMETHI 3B’sS3KW. BUBUEHHS acTpOHOMII Ma€ Taki MpaKTHYHI IIJIi:
O3HaWOMJICHHSI 3 METOAaMH Ii3HAHHA BcecBiTy; cHocTepexeHHs
ACTPOHOMIYHHUX SIBUIL; BUKOPUCTAHHS MPOCTHX aCTPOHOMIYHUX MPHIIAIIB;
HaOyTTs BMiHb 3aCTOCOBYBAaTH OTPUMaHi 3HAHHA JUISl TIOSICHCHHS
ACTPOHOMIYHMX SIBUI 1 MPHUPOJHUX TNPOIECiB; HAOYTTS HABUYOK B
PO3B’sA3aHHI NPAKTHYHHUX JKUTTEBUX 3a/1a4, MOB’SI3aHUX 3 BUKOPUCTAHHAM
ACTPOHOMIYHMX 3HaHb Ta BMiHb. HaWrONOBHIMMM Ui acCTPOHOMIYHOT
MPAaKTHKH € CIIOCTEPe)KEHHS, BOHM MOXYTh OYyTH pealli3oBaHi SK
HEO30pOEHUM OKOM, TaK 1 3a JONOMOIOI0 TEJIECKOIIiB, 3a JIOTIOMOTOI0
30pSHHX aTiaciB, KapT, HeObecHoi cdep, 3HIMKIB 30pstHOTO Heba Ta iH. [Ipu
poOOTI CTyIEHTIB 3 UMM 3aco0aMH HaBYaHHS MOTPIOHO, 1100 BOHH
3aCBOIMM TIEBHI 3HaHHS, C(GOPMYyBaIM YMIHHS 1 HaBUYKH pPOOOTH 3
mumu.Pobota 3 wMoxmemmo HeOecHoi cdepu monsrac 'y BMiHHI
MPOJIEMOHCTPYBaTH HeOECHI mapaneni i J0OoBwid pyx HeOeCHHX CBITHI 3a
3aJJaHUM CXMJICHHSIM BiTHOCHO MaTe€MaTHYHOTO TOPH30HTY Ta HeOEeCHOro
€KBaTopa, BMITH 3pOOUTH BUCHOBKH PO XapaKTep Pyxy HEOSCHUX CBITHI 1
PO TPUBAIICTh iX BUIUMOCTI MPOTATOM JOOM B 3aJ€KHOCTI Bim iX
cxueHHA. BUKOpUCTaHHS PyXOMOi KapTH 3HAYHO TOJIETIIYE OPI€HTYBAaHHS
30py cIHocrepiradya TpHU BUBYCHI 30pSHOTO HeOa, Ja€ MOMKJIMBICTH
YCTaHOBHUTH MojoKeHHs COHIIA Ha CKIINTHIN B 3aaHy KaJCHIApHY ATy,
BU3HAYUTH TIOYATOK, KIiHEIb 1 TPHBAJICTh JCHHOI YacTUHH J00M Ha
reorpadiyHiii MHMPOTI CIOCTEPEIKEHHS Ta 3’SCYBaTH, sSKI HEOECHI Tija i3
CTaJlIMU  €KBaTOPiaJbHUMH  KOOPAMHATAMH  3HAXOTUTUMYTBHCS  HaJ
TOPU30HTOM BHOYI TOTO 4YM iHmOro AHS poky. [ma dopmyBaHHS Yy
CTYJCHTIB BMiHb Ta HaBHYOK POOOTH 3 acCTPOHOMIYHMMH TPHUIaTaMH
nmoTpibHO Tmoxbatn mpo 3abe3NeyeHHS MNPAKTUKyMy OOJaJHAaHHAM 1
JIIOBIJIKOBUMH IOCIOHHUKAMHU.
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KOMITETEHTHICHUM MIAXIJ ITPU BUKJIAJTAHHI BIOXIMII
JJIA CTYAEHTIB-MEIUKIB

Yopna L.B., k.6.H., nonent; [amuna H.M., k.0.H., TO1IeHT

Kaghedpa biogizuku, bioximii, papmakonoeii ma 6GiomonexyiapHoi
inoicenepii, Hasuanvno-naykosuti MeOuuHul iHcmumym,
Cymcoruil oeporcasnuti ynisepcumem, m. Cymu

[podecis nikaps € onHi€l0 3 HaAMCKIAMHINMX, MO MOTpedye
MOCTIHHOTO MPOQECIHHOTO BIOCKOHAJICHHS, CaMOOpPraHi3allii, MOTHBAIIil 10
CcaMOOCBITH. Y 3B’s3Ky 3 [HUM AaKTyaJlbHUM € peami3allisi OCBITHbOL
KOMIIOHEHTH 3 ypaxyBaHHSIM KOMIIETEHTHICHOTO miaxonxy. Mera poGoTu
moJisirajia y BHUCBITJICHHI OCOOJMBOCTEH BHKJIaJaHHS OIOJOTIYHOT Ximil
cryaeHTaM-MenukaM CyMCBKOTO JAEp’KaBHOTO YHIBEPCHTETY 3 OIJISiAy Ha
BUMOT'H KOMITETCHTHOCTI.

VY BUIIIA MEIWYHIA OCBITI KOMIETEHTHICHUH MiAXiJ Opi€HTOBaHUU
Ha TPaKTHYHY CHOPSMOBaHICTh HaBuaHHA. HeoOXigHOIO  yMOBOIO
MArOTOBKM  (axiBIiB BHCOKOTPOQECIHHOTO PIBHSI € aKTUBi3amis
Mi3HABAJIBHOT [ISUTBHOCTI CTYACHTIB, ()OpMYyBaHHsS iX KOMYHIKaTHBHHUX
HaBHYOK 1 3MaTHOCTI TMPAIfOBaTH B KOMaHi, BMIHHS 3iHCHIOBATH ITOIIYK
iHpopMalii 13 3acTocyBaHHSM CydacHHX iH(QOpMAIIHHUX TEXHOJIOTIH.
MaiiOyTHi nikapi TOBWHHI HE JIMIIE BOJIOJAITH 3HAHHSAMH, a W BMITH
3aCTOCOBYBATH iX MPHW BHUPINICHHI MPAKTUYHUX 3aBJaHb. 3TiTHO CTAHIAPTY
BHIIOT OCBITH ISl IPYTOTO (MaricTepchbKOTO) PIiBHS BHUIIOI OCBITH TEPEITIK
3arajJbHUX KOMIIETEHTHOCTEH BHIYCKHHKAa € OOOB’S3KOBOIO CKJIAJ0BOIO
OCBITHROI mporpamu «MenuimHay. KoMmeTeHTHICHWHA MiaXim 10
BUKJIQIAHHS JUCIUIUTIH [IUKJTY 3arajibHOi Ta MPOQECiiHHOI MirOTOBKYU IS
CTYZICHTIB-MEIIUKIB € TaK0X OPIEHTHPOM HA MNIAXY MO MDLKHApOIHOL
aKpeauTalii OCBITHBOI IpOrpamu.

Ha 3amarrsax 3 Oiosoriqaoi XiMii BHKOPHUCTOBYIOTHCS Pi3HOMAaHITHI
METOJIM 1 METOJIKY BUKJIaJaHHS, CIIPSIMOBaHI Ha PO3BUTOK Y CTY/ICHTIB BMiHb
1 HABUYOK 3acTOCYBaTy 0a30Bi 3HAHHA IMPY BUPIIICHHI NMHUTaHb MPAKTHIHOTO
3MICTy: TPOOJIEMHO-OPiEHTOBaHE HABYAaHHS, METOJ CHTYalilHOrO aHawi3y,
po0oTa y rpynax, METO/1 KOJIEKTUBHHUX Ta IHAUBIIyaIbHUX MPOCKTIB, TUCKYCIL.

3 Meroro ¢GopMmyBaHHS NMPOPECiHHUX KOMIIETEHTHOCTEH MaiOyTHIX
KIHIOUCTIB ~ CTYAGHTH  ONpalbOBYIOTh  3aBIAHHA  NPAKTHYHOTO
COPSIMYBaHHS, 110 HOTPeOYIOTh BUKOPHCTAHHS 3aCBOEHHX TEOPETUYHHUX
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CEKIIA 2: Hayxo6o-memoouuni acnekmu GUKIAOAHHS
HABYANLHUX OUCYUNTITH

3HaHb Ui aHalli3y KOHKPETHUX KIHIYHUX CHTyalid. 3MIiHIOETbCS TpHU
BOMY 1 pOJIb CTYAEHTA: 3aMiCThb IIACHBHOTO HAKONWYEHHS 3HaHb Ta
BIITBOPEHHsSI HAaBYAJILHOTO  Marepially akKIEHTH 3MIIIYIOThCS  Ha
CaMOPO3BUTOK, JOCIITHUIILKY HiSIBHICT, 34ATHICTH TMPAKTHYHO JIiSITH.
Hanpuknan, y npoueci BuBueHHS TeMu «Perymsmis ¢epMeHTaTHBHUX
MpoIeciB  Ta aHaldi3 MeEXaHi3MiB BHHHKHEHHS €H3MMOIATii» OyIio
3aCTOCOBAaHO  pi3HI BWUAM  HaBYaJbHOI  OISTIBHOCTI: 1) momarmHe
OIpaLOBaHHs CTYAEHTAMU TEOPETUYHOTO MaTepiany 3TiJHO HaBEeICHOIO y
METOJMYHMX BKa3iBKaX TeEpelliKy MHUTaHb IO KOXKHOI TeMH; 2) BUKOHAHHS
IHANBiAyalTbHUX  TMHCHMOBHX  3aBJaHb  CaMOCTiifHOI  poboTH Y
po3poOneHomy  Bukiamadamu  kadeapu «PobGowomy  3ommTi 1A
MPaKTHYHUX 3aHATH 3 010JOTi4HOI Ximii»; 3) TeopeTHYHa MiArOTOBKa /IO
BUKOHAHHS  €KCHEpUMEHTAJIbHUX  JabopaTopHux  podir  «Brums
aKTUBAaTOPiB Ta 1HTIOITOpPIB HAa aKTHUBHICT, amijga3d CIHHH» Ta
«Bu3HaueHHsI aKTUBHOCTI XOJIHECTepasH B CHpPOBATLi KpOBi», IO
nependavae JAOMAIHE ONPAIIOBAHHS CTYJACHTAMH METOJUKHU TPOBEICHHS
EKCIIEPUMEHTIB Ta YaCTKOBE O(POPMIICHHS IPOTOKOIY (IPUHLIKI METOLY Ta
KIIIHIKO-/TIaTHOCTHYHE 3HA4YeHHS), BUKOPUCTOBYIOYM METOIMYHI BKa3iBKH;
4) BUKOHAHHs Ja0OPaTOPHOTO TPAKTUKYMy B ayAHUTOpPii OKpEeMHMH
rpynamu 3 4-5 CcTyIeHTiB; 5)3aBeplieHHS OQOPMICHHS IPOTOKOIIB
nabopaTopHUX POOIT — 3amuc pe3ynbTaTiB y TaOJMIIo, PO3paxyHOK
3HAQYEHHsS AaKTUBHOCTI (QepMeHTy Ta (OpPMYIIOBaHHS  BHCHOBKIB;
6) 0OroBOpeHHs Ta IHTEpIPETalLlisl OJCPKAHMX PEe3yJIbTATIB JJAOOPATOPHUX
JOCIKEHB; 7) pO3B’sA3aHHS TPyHmamH CTYJEHTIB CHUTYalliiHUX 3aBJaHb
IIOA0 3aCTOCYBaHHS EH3UMOMAIarHOCTUKU [UIS BHSBIICHHS 3aXBOPIOBaHb
BHYTPIIIHIX OpraHiB; 8) TECTOBHI KOHTPOJb 3HaHb CTYACHTIB 32 TEMOIO
3aHATTS (KOMI'IOTEpHE TecTyBaHHA Ha miatgopmi Mix.SumDU).

TakuM 9UHOM, KOMITETEHTHICHUH MIIXiJ Y BUKIamaHHI Oi0J0TigHOT
Ximil Ha JIpyroMy Kypci HaBUaHHS CTyJeHTaM-MeIUKaM pOOUTH MpoIec
HaBYAHHSA MaKCHMAJNbHO C€(QEKTHBHUM Ta HaOJMMKEHUM 10 Mai0yTHBOI
npodeciiiHoi  MiSIBHOCTI, OOYMOBIIOE PO3BUTOK OCOOMCTHX SIKOCTEH
MalOyTHIX JiKapiB, 3MaTHOCTI JO KPUTUYHOTO MFCJIEHHS Ta BHUPIIICHHA
KOMIIJIEKCHUX 3aBIaHb.
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CEKIIA 1: Jucmanyiiuna ¢popma opeanizayii HaguaibHo2o npoyecy

3ACBO€HHSA IPAKTUYHUX HABUYOK
IIPU BIBYEHHI JUCIUMIIJITHA «I'THEKOJIOI'IS»

Cyxapes A. b., x. men. H., nouieHT; boiiko B. L., 1. Mex. H., mpodecop;
Komumsg T. B. |, k. MeA. H., aCUCTCHT

Kagheopa axyuwepcmesa, 2iHeKon02ii ma naaHysanHs cim'i,
Hasuanvro-nayxoguii meOuunuti incmumym,
Cymcoxuii depacasnuti yHisepcumem, m.Cymu

OnanyBaHHS ~ CTyJIEHTaMH  TPaKTHYHAMH  HAaBHUYKAMH €
MPIOPUTETHUM TIPY HABYaHHI Y BHIIOMY MEIMYHOMY 3akiaji. BaximBotro
YMOBOIO TIpM 3aCBO€HHI IPAKTUYHUX HAaBUKIB € BHCOKHH pIiBEHb
CaMOCTIHHOCTI CTYZIEHTa Ta PETEeIbHII KOHTPOJIb 32 SKICTIO X BUKOHAHHSI.

Ha xadenpi axymepcrBa, TiHekosorii Ta IJlaHyBaHHS ciM'T Ha
KOXXHOMY TPAaKTHYHOMY 3aHATTI 3 TiHEKOJNOTii BiABOAUTHCA OnMu3pko 20
XBWIMH Ha CaMOCTIMHY Kypaiil Mali€HTKd BIAMOBIAHO J0 TEMH
MOTOYHOTO 3aHATTA. [licis IpOTO CTYAEHT OTpUMYy€E KIHIYHY iCTOPirO
XBOpOOH, Jie YTOUHIOE MPABWIBHICTh BUKOHAHHS MOMEPETHBOTO €Taly, IiJ
KOHTPOJIEM BHKJIaJada YTOYHIOE PE3yJIbTaTH, MPOBOAUTH OJIATKOBE
00CTeKEHHS, BUSBJICHHS THX CHUMIITOMIB, SIKi CTYJCHT HE 3MIr BUSIBUTH
camoctiitHo. Ilim KepiBHUIITBOM BHKJIaJada CTYIEHT CKJIaJae IUIaH
0OCTEeXEHHS, O3HAHOMIIOETBCS 3 pe3yjibTaTaMd Ja0OpaTOpHUX Ta
IHCTpYMEHTaJIbHUX METOMIB OOCTS)KEHHS Ta IepeHoce Ti 3 HHX, SIKi
BU3HAYaTh KJIIHIYHUN JiarHo3 y WIOAeHHUK Kyparil. Ile go3Bossie
chopmymoBaTd KJIiHIYHMK pgiarHo3. Ha wHacTymHOMy ertami CTyZAeHT
YTOYHIOE TUTaH JIKYBaHHS BiJIMOBIIHO JIO J1iarHO3y, CTajii 3aXBOPIOBAHHS,
3ammcye 3a  HEOOXITHOCTI IIIaH OINEepaTUBHOTO BTPYYaHHS, IUIAH
peadiniTanii Ta IaH quciaHcepu3alii micis JIiKyBaHHSI.

KonTponp BuKIamada TONATAaE TaKOXK B OIMIHII METOIUYHOT
MPaBHJILHOCTI BUKOHAHHS A1arHOCTUYHUX MAHIMYJISAIINA Ta MPOLEAY].

OTxe, Kypamis XBOPHX Ha TPAKTHYHUX 3AHATTAX JO3BOJISIE
PO3’SCHUTH €IHICTh IarHOCTHYHOTO NPOLECY 3 MIPUPOIHOIO iCTOPi€l0
3aXBOPIOBAHHS, OILIHUTH pPIiBEHb PO3BUTKY KIIHIYHOTO MUCICHHA Y
CTyJeHTa, IHTErpyBaTH pPO3pi3HEHI 3HAHHS Ta BMIHHS B €IUHY CHUCTEMY
JIAarHOCTUYHUX Ta OpraHi3allifHo-MEeTOAMYHUX KOMIICTEHITI.
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