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CEKUIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

CEKLIA 1:
Jucranuiiina ¢gopma opraizanii HaB4aJIbLHOI0 NpoLeCy

MNPOBEJEHHS ICITUMTIB HA IIJIAT®OPMI MIX
[HoBkomursic O. A., K.¢.-M.H.

Kagheopa xomn’romepuux nayx, paxynomem enekmpoHiKu ma
iH(hOpMayitinux mexHonoeil,
Cymcoxuil oeporcasnuti ynisepcumem, m. Cymu

Ilim 9ac THMYacoBOTO TMPHU3YNUHEHHS ayJUTOPHOI PoOOTH
HaraJlbHUM DOHUTaHHSIM € BIOCKOHAJEHHS IUCTAHLIHHOTO HABYAIBLHOTO
mporiecy, 30KpemMa, MpoBeAcHH oHnaiH-icuTiB. Y CymlY po3bymnoBana
MOTYXKHa €KOCUCTEMa aBTOPCHKUX MPOTPAMHO-TEXHIYHUX 3aCO0iB Pi3HOTO
HaBYAJIFHOTO MpHU3HA4YEHHA. [neHTH]iKalis KOpUCTYBadiB Ha HAaBYAIBHUX
pecypcax CymlY 3miiicHIO€ThCSI sk uepe3 EnekrpoHHHMI ocoOuCTHI
kaoOiner (http://cabinet.sumdu.edu.ua/), Tax i 3a ToriHOM/IapoIEM.

HaBuaneHuii KOHTEHT BUKIAAa4dl CcMEOPIOWOmML Y KOHCTPYKTODI
HaBYAITbHO-METOIUYHUX MaTepiaiB Lectur.ED
(https://elearning.sumdu.edu.ua) 3acobamMu camoro cepenoBuIna Ta/ado 3a
JIOTIOMOT'OI0  IMITOPTY PO3POOJICHUX paHille HaBYAIBHUX OO0’€KTIB Ha
mwrarpopmi  aucraHuiitHoro HaBuaHHS (https:/dl.sumdu.edu.ua). Jns
GUKOpUCMAHHS PO3POOJICHUX MaTepialiB y HaBYAJILHOMY TMPOIECi 3a
JIEHHOIO Ta 3a04YHOI0 (opMaMH HaBUYaHHS BHKOPHCTOBYETHCS HaBYAIHHA
mwiarpopma MIX (https://mix.sumdu.edu.ua).

Opramizamiss i TPOBEACHHS ICIHUTIB, 30KpeMa JepKaBHUX, B
HaBuaIbHOMY cepenoBuili MIX, 3abe3neuye:

v'ineHnTudikariiro cTyeHTiB yepe3 0COOMCTHI KabiHeT;

v/BiJIEOCIIOCTEPEIKEHHS T1i/l YaC CEaHCy TECTYBAHHSL,

v'30epeKeHHs pe3yJIbTaTiB B €IuHii 0asi.

OcHOBHI Kpoku 3 opranizamii TectyBaHHS Ha MIX HaBeneHi Ha
puc. 1. Y pasi mepkaBHOTO ICITUTY TECTOBI 3aBIaHHSI YKJIAIAIOTHCS
BIJIMIOBITHO 10 3aTBEPKCHUX MPOTpam, 3a sIKUMU HaBYAIOThCSI CTYJICHTH, 1
(hOpMYIOTECS B OIMH MyJIbTHIpeaMeTHUN ommaitH-tecT. Ha Lectur.ED
CTBOPIOETHCST HOBUH [IpOEKT, BMICT SIKOTO OXOIUIIOE OCHOBHI NMPOTpamHi
pe3yIbTaTH HABYAHHA PI3HUX IUCIUILTIH. TecToBi 3aBHaHHS MOXKHA i



CEKUIA 1: Jucmanyiina popma opeanizayii HaguaibHo20 npoyecy

IMIOPTYBaTH 3 paHilmie cTBOpeHuX KypciB B Lectur.ED uu B cucremi
JIUCTaHUIHHOTO 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. Opranizarist qep>aBHOTo icruTy Ha miatdgopmi MIX

[Ticast iMmmopTy HaByanmesHUX MaTepiamiB Ha MIX BuKiIamgad cTBOpIOE
BIpTyaJlbHI KJIaCH ISl CTYACHTIB, HAJIAIITOBYE 1X 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. HanamryBaHHs mapaMeTpiB BipTyajabHOTO KJiacy

HeoOxigHo BBecTM JaTy IOYaTKy 1 3aBEpIICHHS BUBYCHHS
MUCHHILTIHY, (OpMy KOHTpPOIIO 3HaHb, OOpaTH 3 aBTOMATHYHO
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CEKUIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

chopMOBaHOTO CITMCKY ONHY abo KiuTbka akameMigaumx Tpym. [licis
30epeKeHHsT HaJAITyBaHb YCi CTYAEHTH 3a3HAYE€HHX T'PYIl aBTOMAaTHYHO
MPUEAHYIOTHCS 10 KIIacy i OTPUMYIOTh AOCTYII 10 HABYAJIbHOTO KOHTEHTY.
Hns opranizamii mocTymy 10 TECTy BHKJIaaad oOMpae MOTPiOHMIMA
BIpTyaJIbHUH KJIAC 1 HANAIITOBYE MTApaMETPH CEaHCY TECTYBaHHS: JaTy 1 4ac
BUKOHAHHS TECTY; TPUBAJICTh CEAHCY TECTYBAaHHS; KUIBKICTH CIIpO0; YMOBH
BUKOPHCTAaHHS BEO-KaMepH; JO03BUT YCIM KOpPHCTyBadyaM 4YH OOpaHUM.
Buknagad Monepye mpouec TECTyBaHHsS, 30KpeMa, MOXKE OKPEeMOMY
CTyZIEHTY HaJaTu JOAaTKOBUI JOCTYI 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), Bigeo- y ncesnopeanbHoMy Gopmarti yacy (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. Bizyaunizaris BigmoBineit Ha TecToBe 3aBnanas B MIX

VY cuctemi 30epiraroThCs pe3ysbTaTH YCIX aKTUBHOCTEH CTYIICHTIB.
Hanpuxnaa, na puc. 3 mokasana iHdopmalis, OTpUMaHa MO KOXHOMY
CTYJZICHTY B PE3YJIbTaTi Bi3yaIbHOTO CIIOCTEPEIKEHHS 33 X0/I0M TECTYBAHHSI.
Ha puc. 4 HaBeneHa Bizyasnizalisi CTATUCTHKH BiAINOBiZEH yciX CTYICHTIB
Ha TUTaHHS «3 BUOOPOM OJHIET TIPAaBWIHLHOT BiOBLII.



CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

BIPTYAJIBHI TPEHAXKEPHU I CUMYJIATOPU SIK 3ACOBU
3ACBO€EHHSA NIPAKTUYHUX HABUYOK CTYAEHTAMUA
HNPUPOJHUYUX, IHHKEHEPHUX TA ME/IMYHUX
CIEIIAJIBHOCTEM

Omnomsopens JI.B.L, 1.¢.-m.H., mpodecop; IMTackko O.0. 1, k.mea.H.,
nouent; Tkag O.I1.%, k.¢.-M.H., nouenT; JIykaBenko I.M. 2, k.MeL.H.,
noueHt; XuxHs S1.B. 3 K.Mel.H., JOLEHT

kagpeopa enexmponixu, 3a2anonoi ma npuxiaonoi Qisuxu;
2kaghedpa xipypeii, mpasmamonozii, opmonedii ma ¢pmuziampii;
3 kagpeopa excmpenoi meduurnoi donomo2u ma MeOUYUHU
kamacmpodh, Cymcoruil depoicasnuil yHisepcumem, m.Cymu

HaiiGinpmr mepcreKTMBHUI  HampsM MiABUILEHHA e(eKTHBHOCTI
MPAaKTHYHOI TIATOTOBKHA CTYAEHTIB MPHUPOJHUYMX, IHKCHEPHHX Ta

MEIMYHUX CIIELiaJbHOCTeH — BHKOPHCTaHHS B HaBYaJbHOMY IpoIeci
BIpTYaIbHUX TpEHAXEpiB 1 CHMYJATOpiB. BaXIUBUM  e€JIEeMEHTOM
¢dbopmyBaHHS npodeciiHux KOMIIETeHIII} CTY/ICHTIB pi3HUX

CHeMiaNbHOCTEH € piBeHb iX OBOJIOMIHHS TMPAKTUYHUMH HABUYKAMU: B
¢izuni — me Bizyamizauwis (Qi3UYHUX SIBHLI 1 MPOLECIB Ta NPOBEICHHS
JIEMOHCTPAIIHHUX €KCIIEPUMEHTIB, B €JIEKTPOHIII — po0OTa 3 EIEeKTPOHUMHU
cXxeMaMH B IIpoleci BHKOHAaHHS BipTyalbHHUX JabopaTopHuUX poOiT, B
MEIUITMHI — MPOBEACHHS MEIUIHUX MAHIITYJIIIHN 1 omepartiii.

BignpaitoBanHs NpakTHYHUX HAaBUYOK HA BIpTyaJlbHUX TpeHaxepax i
CHUMYJIITOPax TOPIBHAHO 3 TPaguIiHHUMU METOJUKAaMH, OCOOJIMBO B
yMOBaxX AMCTAHLIITHOTO HABYAaHHs, Ma€ s MepeBar:

® JI03BOJISIE TOBHICTIO BIITBOPHUTH XiJ pealbHUX (PI3MIHUX IPOIECiB
a00 SBUIN, MEIUYHUX MAHIIMTYJIALIN Ta BiIIPAIOBATH AITOPUTM JIili;

® 1a€ MOXJIMBICTH NPOBOJUTH HABYAHHS CTYACHTIB 0€3 BUKOPUCTAHHS
KOIITOBHOTO OOJIIHAHHS Ta PU3HKY JIJIsI MAII€HTIB,;

® JIONIOMArae MmpoBOJIUTH JICTAIbHUM aHaJi3 CUTYallil;

® TIiIBUIIY€ €PEKTUBHICTh HABYAHHS CTYJICHTIB HOBUM METOHMKAM;

® PO3IINPIOE MOMJIMBOCTI OIIIHKH PiBHSA OTPUMAaHHUX 3HAaHb i HAOyTHX
HaBHYOK 3aBJISTKH 3BOPOTHOMY 3B’SI3KY;

® J103BOJISIE OPraHi3yBaTH HaBUYAHHS JUCTaHILIHHO.
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BipTyanbHi nabopaTtopHi pobotw i
TpeHaxepu

ENeKTpoHHi TpeHaxepu
(cumynaTopm)

NabopaTtopHi poboTH 3 AUCTaHLiINHUM
[L0CTynom

Puc.1. JlemoncTpariiifi 3aco0u B HaBYAILHOMY TIPOIIECi

Bipryansni Tpenaxkepu 1 cumynstopu (Puc.l) JIO3BOJISIIOTH
chopMyBaTH Ta yIOCKOHAJIHUTH y CTYAEHTIB NMPUPOJHUYMX, IHKEHEPHUX 1
MEIMYHMX CIIEIiaTbHOCTEeH Taki HABUYKH:

¢ Bizyamizauist pi3sMUHUX MOJENeH Ta eKCIIEpUMEHTIB 0e3 3aCTOCYBaHHS
o0 gHaAHHS;

¢ HABMYKM BUKOPUCTAHHS Ta EKCIUTyaTalil eJeKTPOHHUX NpHIaliB,
IIPUCTPOIB Ta CUCTEM,;

¢ BUMIpIOBaHHS (i3WYHUX BEJIMYMH 3 BUKOPHUCTAHHSIM KOHTPOJBHO-
BUMIpIOBAIBHOI anapaTypy Ta OTPUMaHHA iX POOOYHX XapaKTePUCTHK;

¢ IIpoBeEeHHS Ta00PaTOPHUX POOIT;

¢ HaOyTTsI HABUUOK OOpOOJIEHHS paH i MEepeoMiB KiCTOK, HaKJIaJaHHs
IIBIB;

¢ TMpoBeleHHS IH’EKIM 1 WyHKIINA, peaHIMaliiHUX 3axO0liB Ta
OTIEpaTHBHHUX BTPYYaHB;

¢ TpeHyBaHHS HaJaHH: MEPIIOi JOTIOMOTH;

¢ imiTamis peakii 6i0JOTIYHUX TKaHWH Ha [ii Xipypra.

VY cTyzaeHTiB, SKi HaBYAIOTHCS 3a OCBITHIMH mporpamamu «®Pizuka» Ta
«EnexTponni iHdopMariiiHi CUCTEMH» IPH BHKOHAHHI BIpTyaabHHX
nabopaTopHUX POOIT CTBOPIOETHCS 1UTIO3isE poOOTH HAa pealbHOMY
obnannanHi. J{aHi 3aHOCATHCS Ta BimoOpaxkaroTbes y BUIIIAII rpadikiB abo
TabIMLb.

JlucTaHIiiHO BUKOHYBaHi JjabopaTopHi POOOTH MalOTh MPHHIUIIOBY
BIIMIHHICTb BiA BIPTyaJbHUX CHUMYJATOPiB. SIKIIO TpU BHUKOHAHHI
BIpTYaJbHOI J1a00paTOpHOI POOOTH JOCHITHHUK Ma€ MOXKIIUBICTH TLIBKH
HaByaTHCs, TOOTO OTpUMYBaTH HaBUaJbHY iH(OpMaLiI0 SK 3a37aJeriab

9



CEKUIA 1: Jucmanyiina popma opeanizayii HaguaibHo20 npoyecy

12}456\Q\gm111'1 e

> m»

§)
XIVl XIV2
om ==
ﬁ o= ﬁ 0=
290 999
1 a3 1 @
= 2N2925 BC547B
iwall o

Puc.1. [Ilpukimamu BHUKOPHWCTAHHS BIPTyalbHHX TpPEHAXKEpiB 1
CHUMYJIITOPIB B HABYaJIbHOMY IMPOLEC CTYJACHTIB MpUpPOAHWUYMX (a, 0),
TH)KEHEPHO-TEXHIYHUX (B, T) 1 METUYHUX (11, €) CTIEIiaIbHOCTEH

BiIOMi Pe3yJbTaTH, TO BUKOHYBaHI J1JaOOPaTOpHI pOOOTH SIBJISIOTH COOOI0
ABTOMAaTH30BaHy J1a00paToOpHy pOOOTY 3 JUCTAHLIHHUM KEPYBaHHSIM.

CryaeHTaM cCrHelialbHOCTI «MeauIMHay HAasBHICTh CHUMYJISTOPIB 1
TpPEHAKEPiB J03BOJISIE BiANpauoBaTH 0e3 MIKOAW AJIsl Maui€eHTiB Oyab-sKi
MAaHIITYJISIT 1 IPaKTHYHI HABUYKH.
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Take HaB4aHHS Ja€ MOMKIHUBICTH OO0'€KTHBHOTO KOHTPOJIO 3HAHb 1
yMmiHb. PoGoTa Ha Oyap-iKOMYy TpeHaxepi 1 CHMYIATOpi Moxe OyTh
3aikcoBaHa, MpOaHANi30BaHa Ta OIiHeHa. BipryanbHi TpeHaxepu i
CHUMYJIITOPH JJO3BOJIAIOTH BiATBOPUTHU OyIb-SIKUI €KCIIEPUMEHT, JOCIiT a0o
CUTyaIlifo 1 MPOBOJWUTH HABYAHHSA CTYIIEHTIB SK IHIAWBIIyaJIbHO, TaK B
Opuragax abo KOMaH/ax.

3 BHpPOBaPKEHHAM CyYacHUX IMITAlliHHUX KOMIT IOTEPHUX TEXHOJIOTIH €
MOJKJIMBICTh BiJTBOPDIOBATH Ha €KpaHi MOHITOpa a00 MaHEKeHax pi3Hi
CKJIaJHI cUTyalii, 3 skuMu MaiOyTHI creniamicTi OyayTh 3ycTpiuaTHucs B
MPaKTHYHIN AisTpHOCTI. HasBHICTH cHMyNSIIHHIX 3ac00iB PI3HOTO PiBHS
PealiCTUYIHOCTI 000B’I3KOBO MAa€ MOETHYBATUCS 3 CHCTEMOIO X HaJIHHOTO
TEXHIYHOTO OOCIYyTrOBYBaHHS Ta PO3POOKOI0 METOIMYHOTO 3a0e3IeYeHHS
CUMYJSIIHHOTO HaB4aHHSA. 3po0JeHO BHCHOBOK, WIO CHMYJIALiiHE
HaBYaHHSI — I[I¢ peadbHUN MEXaHi3M MABUIICHHS KOMIIETEHTHOCTI
CTYACHTIB sK MaiOyTHiX axiBUiB, SKUi Moxke OYTH aKTHBHO
BIIPOBA/DKCHUM Uil NPUAOAHHSA CTyIEHTaMH MAaHyaJbHUX HaBUYOK,
KOMAaHJIHOT B3a€MOJIil, a TAKOX 3 METOI0 MPOBEJACHHS aTecTallii MaOyTHIX
(axiBIiB Oe3 BUKOPUCTAHHS HAyKOEMHOTO 00JaHAHHS Ta 0e3 pU3NKY I
MaI€HTIB.

st crynentiB  cremiamsHOoCcTe  «Cepemns  ocita. @Dizmka» Ta
«Enextponika» po3poOiieHi BipTyaibHi JlabopaTopHi poOOTH, SIKi Halu
MOJXJIMBICTh OTpHWMATH peajibHi YMOBH JJIi BUKOHAHHS BHMIPIOBAaHb Ta
NPOBEIEHHS  EKCIIEpUMEHTY, poOOTH TOPIBHAJIBHUK aHaimi3 JaHi
SKCIIEPUMEHTY 13 pe3yJbTaTaMH Cy4acHOro (i3MYHOTO EKCIEepUMEHTY,
SIKU{ IPOBEZCHO Ha JOPOIOMY HayKOBO-AOCIiAHOMY O0JIaJHAHHI.

Po3pobiieHo MeToAMKy BUKIAAHHS PO3JUTIB MEXaHiku «MexaHiuHUN
pyx», «Bzaemomis Tim», «MexaHiuHa poOora. MexaHiuyHa eHepris» Ta
«Kinemarukay, «JluHamikay 3 BAKOPUCTAHHAM MYJbTUMEIIHHUX 3aCO0IB.

[Ipu opramizamii  7a00paTOPHOTO  MPAKTUKYMy 3  JUCHUILTIH
«DyHKIIOHAIbHA eNeKTpoHika» Ta «OCHOBU MIKPOCNEKTPOHIKI) IS
CTYIIEHTIB CIlelianbHOCTI «ENeKTpoHika» BHanocs o0’e€qHATH TpamuIiiHi
Ta IHHOBAILilHI MIXOIW 1 METOJUKH 3 METOI0 ()OPMYyBaHHS y MaiOyTHIX
CHEIaiCTIB MPaKTUYHUX YMIiHb 1 HABHYOK IMPH POOOTH 3 €NEeKTPOHHUMH
NpUIagaMu 1 CHCTEMaMH.

CTryneHTaMH  CIIEHialbHOCTI  «MeEIuIMHa) BHKOPHCTOBYIOTHCS — SIK
XIpypriuyHi  CUMYJATOPH - TpEHaxkepu s poOOTH  pealbHUMU
IHCTpyMEHTaMH Ha MYyJIDKaxX, TaKk 1 BIpTyallbHI CHMYJISTOPH, B SKHX
KOMIT'IOTEpPHA IporpaMa MOJENIOE oOmepanii Npu  Pi3HUX  KIHIYHHX
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CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

cutyarisx. KomOiHamisi 1TUx BUIIB HABYaHHS JTOTIOMAra€ OCBOITH CydacHi
MEAWYHI TEXHOJOTI 1 YIOCKOHAIUTH XipypridHi HABUYKH.

Hoceix opranizamii i TpoBeIeHHS NPAKTHUYHUX 3aHATh 3 KYypCiB
«EkcTpeHa Ta HeBiAKJIAAHA MEANYHA TOTIOMOTay 1 «Xipypris» MOKasye, 10
3aCTOCYBaHHS aKTHMBHUX METOJIB HaBUaHHS IIHCHO TPAIOE 1 Mae€ TEBHI
nepeBary: MNpOLEC HABYAHHS, SKUH CYNPOBOIKYETHCS NPaKTUIHUMHU
JUSIMH, TIPOXOAUTH OUIBII €(PEKTHBHO; YCHIIIHE 3aCTOCYBAHHS XipypriqHUX
1 peaHIMaIilHMX HaBHYOK 3MIIHIOE TIOYYTTS BIEBHEHOCTI CTYyJEHTa B
caMoMy co0l Ta crpusie 3aKpiIUICHHIO HMPOWICHOTO Marepiaiy; I03BOJIsIE
BHKJIa/IavdeBi MOOAYNTH MOMEHTH, SIKi MOTPEOYIOTh MIOBTOPHOTO PO3TIALY 1
MOSICHEHHSI.

Jana pobota — ygacHuK KOHKYpcy «Ilegaroriuni iHHOBaMii» (CyMcbKHiA
nepkaBHUH yHiBepcutet, 2021 pik).

1. OmromBopens JI.B., ITaceko O.0., CanrukoBa A.l. Meromnka BUBYEHHS
JESKUX MUTaHb CydacHOI (Di3UKM B 3aralbHOOCBITHIX HaBYAIBHUX 3akmanax //
[lemaroriuni HayKu: Teopis, icTOpis, iHHOBamilHi TexHomorii. — 2017, Ne 3 (67). —
C.186 — 198.

2. Maceko O.0. YpmockoHaneHHS HaBYAIBHOTO (I3UYHOTO EKCIIEPHUMEHTY
3acobamu MyibptuMmenia // Ilemaroriuni Hayku: Teopis, icTopis, iHHOBaliiHI
texnouorii. HaykoBuii xypraan. — Cymu. — CymJIITVY im. A.C. Makapenka. Ne 2
(28), 2013. — C. 89-99.

3. JlykaBenko I.M. Bukopucranus indopmaiiiiHux TEXHOJIOTIH TpHU
BUKJIaZIaHH] Kypcy 3aranbHoi xipyprii / LLnsaxu ynockoHaneHHs 1103aayIuTOpHOI
pobotn crynenriB: Martepiain X HaykoBo-metoanmunoi kondepenuii, 14-15
tpasust 2020 p. — Cymu: Cym/1Y, 2020. — C. 15-16.

4. Txau O.Il. Meroauyni 0cOOIMBOCTI NMPOBENEHHS JTa0OpaTOPHUX poOIT 3
mucouiorian - «DyHKIioOHambHA — enmekTpoHikay / Insaxum  yoockoHaneHHsS
no3aayauropHoi poborn crynentiB: Marepiamim X  HaykoBo-meroanunoi
koHpepentii, 14-15 tpaBus 2020 p. — Cymu: Cym/1V, 2020. — C. 21-22.

5. Xwxknasa S.B. CuMyrsmiiiHi TexHONOTil HaBYaHHS B CKCTPEHIH MEIWJHIN
nonomMo3i Ta MeauimHi katactpod / Ilnsxu ymockoHaneHHs 103aayAuTOPHOT
pobotu cryzmentiB: Marepiamn X HaykoBo-meroamdnoi koH(pepenmii, 14-15
tpasust 2020 p. — Cymu: Cym/J1Y, 2020. — C. 16-17.

6. Tkau O.I1. Teopis i mnpaktuka 3mimadHoro HapuanHs // Ilnsixu
Y/IOCKOHAJIEHHS T03aayAnTopHOoi poboTu cryxaeHtiB: Marepiamn X HaykoBo-
MeTonuuHOi KoHbepeHuii, 17-18 TpaBus 2018 p. — Cymu: Cym1Y, 2018. — C. 33.
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CEKUIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

CAMOPO3BUTOK 3JI0BYBAUIB BUIIIOI OCBITH
VY IPOLECT IUCTAHIIIHHOI O HABUAHHS

yna I.O., n.¢.-m.H., mpodecop

Kagheopa mamemamuurno2o anaizy i memodie onmumizayii,
gaxynomem EnlT, Cymcoruil depoicasnuil yrigepcumem,m. Cymu

JucranuiiiHa ocBiTa moyana IUPOKO BUKOPUCTOBYBATHCH B OCBITHIN
MPAKTHIII 3 TOSIBOIO iH(OPMAIiitHO-KOMYHIKamiHHNX TexHonorii. Lle namo
3MOTY 3700yTH BHILY OCBITY JIOISM, SIKi MPOXHUBAIM Y BiIJaICHHX
KyTOUYKax Hamroi KpaiHW, 3a KOPJOHOM, a00 Maju OOMEXKeHI MOXIIMBOCTI
nepecyBanHs. CBiT mocraBuB HOBI BukiMku ocBiTsHam: COVID, Biiina
YHEMOXUIMBWJIM ~ BHUKJIAJaHHS Ta HaBYaHHSI B  yHIBEPCHUTETCHKHX
ayIMTOpisX. YBech HaBUaIbHUH mpoliec OyB niepeBeeHuii B Online pesxum.

[Ipams HayKOBO-TIENAaroTi9HOTO TEPCOHANY 31 CTBOPEHHS KYPCiB,
TPEHaXKEPiB, TECTIB Ha PI3HOMAHITHUX HaBYAJIBHHUX IUIaTPOpMax
HeolliHeHHa. BOHM y KOPOTKMII dYac OCBOIM HOBI Mporpamu, oo
NPOBOJUTH Bifeo KOH(EpeHLii, MmucaTH 1 MaJloBaTH Ha BIPTyaJbHHUX
nomkax, pororpadyBaTi i poOUTH BiIe03aInC JIEKITIH.

Ha 3100yBaviB BUILIOT OCBITH MOKIaIa€ThCA BEJIMKa
BIIMOBIJATBGHICTh 332 MPOAYKTHUBHICTH HABUAHHS, MO0 3aJICKHUTh B iX
AKTUBHOCTI 1 CaMOKOHTPOJIO. 3 0COOMCTOTrO JOCBiTy MOXY CKa3aTH, IO
MEPIIOKYPCHUK, IO CTUKAETHCS 3 BEIUKOIO KUTBKICTIO Martepiaiy, SKAd
BiH, MPOCITyXaBIIH JIEKLiI0, HE 3MII' 3amaM’ATaTH HE BiIKPUBA€ KOHCIIEKT,
o0 MepeANBUTHCh 1 OMaHyBAaTH JEsKi, MPOIMYyIIEHI HUM (QparMeHTH.
CTyZmeHT CIIo/IiBa€ThCs, M0 HA MPAKTUIHOMY 3aHATTI HOMY BCE ITOSICHSITB.
BCE! Ane y HpOro HemMae KOHKPETHHX MuTaHb. (CXOBaBIIMCH 3a
aBaTapKoOIO, MOTHBYIOUM II€ HEMNpAaIIOI0uo0 KaMmepor, abo MoraHuM
IHTEpHETOM BiH MeEpenucye 4YyKi pIlIeHHS MPHUKIaNiB 1 3amad, Mmoo
MEePerNIIHyTH 11X TUIBKA Tepel TeCTyBaHHSIM, KOHTPOJBHOW, abo
EK3aMEHOM.

Y npyromy cemecTpi, MEpeXHBIIN €K3aMEHH, CTYICHT IOYHHAE
OibII CBiOMO CTaBUTUCH N0 3aHATh. BiH IIBUAIIE OPIEHTYEThCA Ha
mratpopmi «MIX leaning», e y mepeBakHiit GiNbIIOCTI, pO3MIIIEH] KypC
JICKIIH, TpPaKTHKH, TEeCTH 1 T.iH. 3m00yBau Ha CBOiHd CTOPIHII MOXe
TIePEBiPUTH CBOI Oay, BUCTABJICHI 32 CAMOCTIHHO 3p00JICH]I 1HANBIAyaIbHI
MPaKTUYHI 3aBJaHHs, KOHTPOJIBHI UM TpeHaxepH. binbin Toro, BiH MOXe, 3
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CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

ypaxyBaHHSM JOCBiAy, 3HAWTH 1 OMaHyBaTH TPOIYIICHI TEMHU 1 3a7aTH
BUKJIagauy 3anuTaHHs. CTyIeHT mepectae OOsTHUCS KaMepH i ayauTopii i
MOJKE BUIBHO CIIKYBAaTHCh 3 OJJHOKYPCHUKAMHU 1 BUKJIaZaueM.

VY 3B’S3Ky 3 BOEHHUMH [isIMH JEsSKi CTYIEHTH 3HAXOIATbCsA 3a
KOPJIOHOM, Ha OKYIIOBaHHX Ta JICOKYITOBAHUX TEPUTOPISX, MO 3aTPYIHSIE X
MIPUCYTHICTh HA 3aHATTSX (BiACYTHiH, a00 TOPOTHIA IHTEPHET, 3 TaJXKETIB €
TinbKH TenedoH), ajge BOHU MPOAOBXKYIOTh HaBUaHHS, HAMAraloThcs Opatu
y4acTh y KOHTPOJBHHX 3axofax. Jleski 3100yBadi THMYacOBO Bi/IBIIyIOTh
3aHATTS y 3aKOPAOHHUX YHiBepcuTeTax. BoHH Bike MOXKYTh OpPIEHTYBaTHCh
y Matepiaii i 3Haiitu Ha online-pecypcax mirepatypy, Bizeo nekiii, online-
KaJIbKYJIATOPH, BIiANOBiMHI Kypcu. Bce 1ie BUMara€ akTUBHOCTI, BUCOKOL
camoopranizanii i muanyBanHs. [lomomarae cTyaeHTy oOepHEeHHH 3B’ S30K,
METOJIMYHI BKa3iBKM [l BUKOHAHHS IHAMBIAyalbHUX 3aBIaHb, TECTH 1
TpEeHa)XepH, KOHCYJIbTALll BUKJIa1a4a.

3n00yBayi CTymeHs MaricTp BiJJaloTh NepeBary AWCTAHLIMHOMY, a
e Kpaiie acHHXPOHHOMY, HaB4aHHIO. HaOyTi HMMH KoMmmeTeHIii
JIO3BOJISIFOTH CAMOCTIHO OCBOITH MaTepial, po3i0paTuchk y cyTi npobiemu,
3acTocyBaTH HaOyTi 3HAHHS HA MPAKTHIN, BUKOPUCTATH MDKAUCLIHUILTIHAPHI
3B’S3KW, 3HAWTU 1 OmpaIlroBaTH HEOOXimHy miteparypy. | Bce me —
MOTPUMYIOUHCh YacOoBUX paMoK. Taki CTyJIeHTH caMi 3allikaBjiCHI y
BUKOHAaHHI  Ja0opaTopHUX  poOiT, KOHTPOJNBHUX  TecTiB. BoHnm
BIJIPI3HAIOTHCS B/l MEPIIOKYPCHUKIB CBOEIO0 CAMOCTIHHICTIO 1 aKTUBHICTIO Y
HaBYaHHI, 10 BEJEC IO CAMOPO3BUTKY.

Crynentu-marictpu  OIl  «TexHomorii 3aXUCTy HABKOJIHUIIHBEOTO
cepeloBHIa», BUBYaOUM Kypc «CraTucTuyHa o0O0poOKa pe3ysbTariB
JOCHTIDKEHb Ta EKCIIEPUMEHTIB», BUKOHYIOTH Ja0OpaTopHi poOOTH 3i
craructuku 'y Microsoft Excel. Ha miatdopmi «MIX leaning» BukmnaaeHi
JICKI[ii, TecTH, JabopaTopHi POOOTH Ta KOHTPOJbHI TecTH. KOHTpObHI
3aX0IH MPOBOJASATHCS Y peajbHOMY 4aci 13 BKIIOUEHUMH KaMepaMu. 3ajadi
migiOpani 3 ypaxyBaHHsIM TpodeciiiHoro crnpsiMmyBaHHA. Taka poOora
CIpusie€ PO3BUTKY IHTENEKTY, JIOTIYHOTO Ta alrOPUTMIYHOTO MHCIICHHS,
(¢yHIaMeHTaIbHOTO MUCICHHS Ta 3AI0HOCTI 1O aHami3y OTpHUMaHUX
pe3yNbTaTiB i X JOCTOBIPHOCTI.

TakuM 4YMHOM, JUCTaHLiMHE HAaBYaHHSA CIHpPUSE BUHUKHEHHIO
MoTpeOH y OTPHMaHHI 3HAHb, YMiHb 1 HABUYOK; JO3BOJITE PO3BUHYTH
TBOpYl 1 JOCHiAHULBKI SKOCTi; CHpPUSE PO3BUHEHHIO Hapsmy 3i
cneriamizoBanumu SOft skills — HaBH4YOK.
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CEKUIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

OCOBJIMBOCTI BUKOPUCTAHHA CUCTEM
ABTOMATHU30BAHOI'O ITIPOEKTYBAHHS ITPU BUKJIAJAHHI
IH)KEHEPHO-TEXHIYHUX JUCHUILJITH

bypuk LII., k.d.-m.H., monieHT; [Tanyenko JI.M., cTy.

Kageopa mexnonociii i ynpasninns, Konomoncoxkuil incmumym
Cymcobko2o Oepoicasnozo yuigepcumeny, m.Konomon

s mpoBeieHHsT HAyKOBUX JOCTIKEHb Ta IH)KEHEPHOI ONTHUMIi3allii
Cy4YacHUX TPUIANOBHX CTPYKTYpP LIMPOKO BHUKOPUCTOBYIOTH IPOTPaMHi
3acobu Technology Computer-Aided Design (TCAD). 3a3Buuaii BoHU
CKJIaZaloThCS 3 PI3HUX CUMYJISITOPIB, PEAAKTOPIB Ta iH.

VY nmanit pob6oti posrmsayTo cuctemy TCAD Bim Silvaco, sxka
BUKOPUCTOBYETbCA HAaMH Yy HaBYaJIbHOMY TMpoleci Ajs oprasizamii
HAyKOBO-IOCHIHOI Ta CaMOCTIHHOT pPOOOTH CTyAEHTIB TIpW BHBYEHHI
JUCIMILUIIH 1HKEHEPHO-TEXHIYHOTO IMHUKIY. 332 BUXIJIHUMH JJaHUMH BOHA
IIO3BOJISIE CITPOEKTYBATH TEOMETPii MPHIIaAiB a00 TEXHOJIOTIUHI TPOIECH X
BUTOTOBJICHHSI, NMPOBECTH MiA0ip TPAaHCIOPTHUX MOJAENEH 1 OTpuMartu
TECTOBI  XapakTepUCTHKHU. Ilicas 1bOTOo 3IIHCHIOETHCS  YTOYHCHHS
napamMeTpiB CTPYKTYpPH, XapakTEPHCTHK MaTepiaiiB, KoeQillieHTiB A
TPAHCIOPTHUX MOAEJEH Ta iHIIe.

Penakropom DeckBuild 3pilicHioeTbCcst 3amyck mporpaMm Ta ix
KOODJIMHYBaHHS, 30KpEMa CTBOPIOIOTBCS Ta BHKOHYIOTHCS KOMaHJHI
¢aitmu. Sk 6azoBi y cepemoBumi Silvaco TCAD BHKOPHUCTOBYIOTHCS
CUMYJISTOp TpuinanoBux cTpykTyp ATLAS, cuMynarop TeXHOJOTIYHHX
mporieciB ATHENA Ta 3aci6 Bi3yamizamii TonyPlot.

UncnoBe MoJIENIOBaHHA POOOYMX XapaKTEPUCTUK Ta CTPYKTYpPHHUX
EIIEMEHTIB 3/IIHCHIOETHCS 3a Aoromoroto cumynsatopa ATLAS. Bimprricts
MOJIeNIeH OCTaHHBOTO BUKOPUCTOBYIOTH JIBA THIK BXiMHUX NaHuX. [leprmit
— 1ie nporpamanit kox (ASCII), skwid MiCTUTh HEOOXITHI I BUKOHAHHS
KOMaHIu, JApyruid — ue ¢aitn reomerpii, sSKUH BH3HA4Ya€ CTPYKTYpY
npuiany, okpemi obxacti Ta mpodim neryBanHs (puc.l). Y cumynsropi
ATLAS reHepyeTbcsi TpM THUNH BHXIIHUX faHuX. [lepmmii — 3BIT X0my
BHKOHAHHS TMPOTpaMH, SKHH IHOOPMYy€E MPO eTamu BHUKOHAHHSA KOOy i
MOBiJOMJIEHHSI PO MOMWIKMA Ta TMOMEPEPKEHHS MiJl Yac MOJCTIOBAaHHS.
BizyanpHO 1e okpema 001acTh BiKHA, NI¢ BiIOOpa)karOThCs BHINEBKa3aHi
JlaHi, SKI TakoX 30epiraroThCsi B TMMYacoBuil (aiin 3pity. Jpyruit — 1e
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CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

(haiin )KypHaiy, SKH{A MICTHTh TECTOBI XapaKTEPUCTHKH BiJ aHAII3y poOOTH
npunany. BiH cTBoproeThcs 3a mormomororo komana Solve abo Extract i
3a3BuYail Mae posmupeHHs “.log” abo “.dat”, KOXeH 3 HHUX SBJSE COOOIO
ASCII xon 3amucanuii y Tabmuiio nanux. Tperid — aiin pimenHs abo
daiin cTpyktypu “.str”, mo 30epirae rpadivuHi maHi, SKi MOB'A3aHI 3i
3HaYeHHSAMH 3MiHHUX Y BU3HAYEHUX TOUYKAX.

ATLAS
Data from sw_ctic_song.sir

Puc.1. Iarepdeiic Silvaco TCAD minx gac MojemoBaHHS TIOIHOBOTO
TPaH3UCTOPA

Cain Bigmituty, mo Silvaco TCAD sBiste co60ro Halip mporpaMHUX
3ac00iB, sKi TOB’s3aHI MK cobor. Crpykrypa 0i0moTex Mojenei
yHiBepcajbHa, OJHH i TOH caMuil MOyJIb MOXe OyTH BUKOPHCTaHUH y BCiX
ii mporpamax. B Silvaco BukopucTOBYETHCS BiacHuil intepmperarop C-
Interpreter. Mloro cTBOpeHO CIeNianbHO IS OTPMMAHHS ONTHMi30BAaHHX
MAaIIMHHUX KO/IB BUXOJASYM 3 BX1IHOI'O OIIUCAHHs CTPYKTypHu. BOynoBanuit
B C-Interpreter intepdeiic Bimmaro[keHHS KOIIB J03BOJISIE KOPHCTYBady
30CEPEANTUCh Ha PO3pPOOIN TPOEKTY Ta OMHOYACHO OAUUTH PE3yJIbTaT
3po0OJeHUX BUMIpIOBaHb, HE BUTpayarOuud 4dac Ha eranm kommimimii. Kox
oTpuMaHui 3a gomomoror C-Interpreter, BAKOHY€ThCSI Ha0araTo MIBUAIIE
KOy, OTPUMAaHOT'0 CTaHAAPTHUMHU KOMITUIATOPAMH.
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CEKUIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

JIACTAHIIIMHE HABUAHHS SIK CYYACHA
OCBITHA TEXHOJIOI'TA

nernwmii 1.O., a. ¢.-M. H., TOLIEHT;
lIxypmoma KO.O., a. ¢.-m. H., mpodecop

Kageopa enekmponiKu, 3a2a1bHOi ma NPUKIaoHoi izuxu,
gaxynoemem EnlT, Cymcoxuii oepoicasnuti yuigepcumem, m.Cymu

CydacHuii  TemMn  pO3BUTKY  iHPOpPMAIiHO-KOMYHIKaIliHHIX
TEXHOJIOTIHM aKTyaji3ye MOJICPHI3AIli0 CHCTEMHU OCBITH B ILIJIOMY i BHUIIOT
ocBiTH 30KpemMa. Jlana MopepHi3allisi TOJSATae HacamIepen y PO3BUTKY
JTUCTaHLIMHOI OCBiTH, sIKa 3aBISKH Mepeki [HTEpHET OXOIUIIE IIUPOKi
BEpCTBM HACCJIICHHS 1 CTAa€ OJHWAM 13 TOJOBHHX (hakTopiB #oro
po3BuTKy [1]. 3a MEBHUX YMOB IUCTAHI[IHHE HABYAHHS CTAJl0 €JIMHOI0
JIOCTYITHOIO (DOPMOIO B CHICTEMI OCBITH.

['00BHOIO METOIO AMCTAHIIIMHOTO HABYAHHS € HaJlaHHS 3100yBayaM
BHIIOT OCBITH MOXUIMBOCTI OTPUMATH SKICHI 3HaHHS, HAOyTH YMIHHS Ta
HaBUYKM BiJNOBIZHO 1O OOpaHOl OCBITHROI MporpamMH 3a MicmeM ix
MPOXKUBaHHA a00 THUMYAaCOBOro ImepeOyBaHHS 3  BUKOPHCTaHHIM
iHpOpMaLifHO-KOMYHIKAIlIHHUX TEXHOJIOT1H.

Ha crporommi cucTemMa MAHWCTaHIIMHOTO HaBYaHHA B YKpaiHi
MPOXOJUTh €Tall CTAHOBJCHHS: JOCHIKYEThCS CBITOBHH  JIOCBIA
3MIMCHEHHS AWCTAHIIMHOTO HAaBYaHHS, pPO3POOJIIETHCS  BiATOBiIHA
TeopeTHYHa 0a3a, CTBOPIOIOTHCS IIEHTPH JUCTAHIIMHOTO HaBYaHHS,
CUCTEMAaTU3YEThCS IPAKTUIHUIA JJOCBI]] TOIIO.

HopmaruBHo-TipaBoBe OOTpYHTYBaHHS IHCTaHI[IHHOTO HAaBYaHHSA
3HAWIUIO BIAOOpaXXCHHS y JepXKaBHUX JOKyMEHTax — HamioHanbHi#
JOKTPHHI PO3BUTKY OcBiTH Ykpainu y XXI cromitti, 3akoni Ykpainu «IIpo
ocBity», «[Ipo Bumry ocpity», [epxasniii nporpami «Ocsita» (Ykpaina
XXI cromitts), «KoHIeMNIii po3BUTKY JUCTAHIIIIHHOT OCBITH B YKpaiHi».

3rigno 3 KoHnemnmiero po3BUTKY AWCTAHIIMHOI OCBITH B YKpaiHi,
JIUCTaHIlIHHA OCBiTa BHW3HAYAE€THCA SK (OopMa HaBYaHHS, DPIBHOI[IHHA 3
OYHOIO, BEYIPHBOIO, 3a0YHOI0 Ta EKCTEPHATOM, WIO peami3yeTbes, B
OCHOBHOMY, 33 TEXHOJIOTISIMH JUCTAHITITHOTO HaBYaHHS [2].

VY TlonoxeHHi Npo JMCTaHIIHE HAaBYAHHS JMCTAHI[IIHE HABYAHHS
BH3HAYAETHCSA SK «IHIUBITyali30BaHUM MpoIriec HAOyTTS 3HaHb, YMiHb,
HABUYOK i CITOCO0IB Mi3HABAIBLHOT AisNIHOCTI JIFOMHH, 110 BiJOYBaETHCS, B
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CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

OCHOBHOMY, 3a OIIOCEPEIKOBAHOI B3a€MOJIil BiITAJICHUX OJUH BiJl OJHOTO
YYacCHHMKIB HAaBYAJIFHOTO MPOLECY y CHELiali30BaHOMY CEpEAOBHILI, SKE
¢yHKIiOHYye Ha  0a3l  Cy4YacHHUX  IICHXOJIOTO-TIEIarOTiyHHX  Ta
iHpOpMaLiHHO-KOMYHIKAIIHHUX TEXHOJOT1i» [3].

binpmiicTe HAYKOBITIB OKPECIIOIOTh HACTYITHI XapaKTepHI pPHCH
JMUCTAHIIHHOTO HABYaHHS: THYYKICTP Ta aCHHXPOHHICTh, MAaCOBICTb,
MOJYJIbHICTh, PEHTA0ENbHICTh, IHTEPAKTHBHE CIIUJIKYBaHHS YYacHHKIB
OCBITHBOTO TPOIlECY, HAsABHICTh 3ac00iB KOMYHiKaIlii (CHHXpOHHHX a0o
ACMHXPOHHMX), CYKYIHOCTI CICI[iaJIbHUX TMEeNaroriyHuX TEXHOJIOTIH,
Opi€HTAIls Ha CaMOCTiiHY Mi3HaBaJbHY MiSUTBHICTH 3M00yBaviB OCBITH,
HIMPOKE 3aCTOCYBaHHS OCBITHIX pecypciB [HTepHeT, cneundivuHi NpuHINUITT
oprasizaiii eJIeKTPOHHOTO HaBYaJHHOTO MaTepialy ¥ OmIepaTHUBHICTH
OHOBJICHHSI METOJIMYHOTO 3a0€3MeUEeHHS OCBITHHOTO MPOIIECY TOLIO.

JucTanIiiiine HaBYaHHS B pi3HUX (PopMax Ta MoAudiKamisx Hagae
MOJKJIMBICTh OTPUMYBaTH OCBITY 3a MiCHEM MPOXHBaHHs, 3a0e3meuye
MAPOKUM JOCTyH 1O OCBITHIX BITYM3HAHHX 1 CBITOBHX pECypCiB,
MO>KJIMBICTh OpTraHi3amii Ipouecy caMOOCBITH, IUIaHYBaHHS Ta 3IiHCHEHHS
1HANBITyabHOI OCBITHBOI TPAEKTOPIi 3aJI€KHO BiJl BIACHUX MOKIIMBOCTEH
1 moTped, pO3IIHUPIOE KOJO JIIOACH, SKMM JOCTYIHI BCi BHOM OCBITHIX
pecypciB 103a BIKOBUMH, COIIATbHAME OOMEKEHHSMH, CTAaHOM 37I0POB’S,
MiIBUIIYE coUianbHy Ta MpodeciiHy MOOUILHICTh HACETECHHS.

st 3a0e3medeHHsT AMCTAHIIIMHOTO HaBYaHHS 3700yBadaM OCBITH
3aKjal ~ OCBITM  MOXE CTBOPIOBaTM  BiacHi  BeO-pecypcu  abo
BUKOPHCTOBYBATH iHIII BEO-pECypCH, M0 MiJISATAIOTh MEPEBIPIl y IBOMY
3aknajai ocBiTH [3].

HaOyTtuii npakTuyHHUi TOCBIM 3MIMCHEHHS OCBITHBROTO TPOIECY 3
BUKOPUCTAHHSIM TEXHOJIOTil NUCTAaHIIMHOTO HABYAHHS Ja€ MOXIIHUBICTBH
OKPECIIUTH TaKOK HEJIOJIIKH JUCTAHIIHHOT OCBITH:

»HebaxaHHsI OITBINIOCTI 37100yBaviB OCBITH HABYATHCS CAMOCTIHHO;
»HeloCTaTHIi piBeHb C(HOPMOBAHUX HABHYOK POOOTH 3 iHHOpMAIIHHIMHI
TEXHOJNOTISIME Yy 0araTbOX BHKIQJadiB, M0 YCKIQJHIOE IPOIEC
MiATOTOBKM HABYAJILHOTO Marepianry, HEOOXiIHOTO Ui BUKOPUCTAHHS B
YMOBaXx AMCTAHLIITHOTO HABYAHHS;

» TpU JUCTaHLIHOMY BUKOHAHHI 3aBJaHb HEBIJJOMO, XTO came HOro
BUKOHAB: YW II¢ IHAWBiIyaJbHA BIiANOBiAb, YH IIACYMOK TPYIIOBOI
pobotu;

» NPOBEICHHS ACSIKHX BUIIB HABYAIBHOI ISTILHOCTI CTA€ HEMOXKIIUBUM.
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CEKUIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

OmHak HE [OUBISYMCH, HA HENONIKM AUCTAHIIMHE HAaBYaHHA €
BHUKIIMKOM dYacy i KOKHAa HaI[iOHaJbHA CHCTEMa Ma€ IOCTaBHTH c00i 3a
METY BUPOOJICHHS CHCTEMHU 3aXO0IB JUIsl OLIbII0] e()eKTUBHOCTI 3/1IHCHEHHS
OCBITHBOT'O IIPOLIECY B YMOBAX ITUCTAHLIMHOTO i 3MimaHoro HaB4anHs. [Ipu
ILOMY 3aBJaHHSIM KOXKHOTO 3aKJIaJly OCBITH € TIPUAHSATTS CHCTEMH PilllCHb
po Te, Mo UdpPOoBa OCBITa MOBUHHA 3aHHATH OJHE 3 T'OJOBHHUX MICIh Y
MiZBUINCHH] KBaJTi(hikaIlii meaaroriYyHUX MpaljiBHUKIB 3 OISy Ha IMOCTiHHI
3MiHH TH(QPOBUX TEXHOJOTIH; $Ky CHCTEeMy YIPaBIiHHSI OCBITHIM
nportiecoM (Learning Management System) npu JUCTAHIIAHIN YK 3MIIIaHIi
¢opMi HaBuaHHS o0OpaTH Ta AKi UUGPOBI ITHCTPYMEHTH 1 TEXHOIOTIi
BUKOPUCTOBYBAaTH JUIA CHiBOpami 31 3700yBauamMu OCBiTH, 1100 He
YCKJIagHIOBAaTH 1 He OOTsHKyBaTh B3aeMopmiro. lIpw 1mpoMy cimifi HalexxHY
yBary NpUIUATA NMHUTAHHIO MOEAHAHHS OHJIAMH- HABYaHHS Ta KOHTPOJIO
HaBYaHHS y 3aKJIa/1i OCBITH.

Peanizanii OCBITHBOrO mpoLECY 3 BHUKOPUCTAHHAM TEXHOJOT1H
IUACTAHIIIHHOTO  HaBYaHHSA  MOTpeOye  po3poOKH  KOMIUIEKCHOTO
3a0e3MeueHHs, o MOEHYE HAayKOBO-METOJINYHE, KaJpoBe,
CHUCTEMOTEXHIYHe, MaTepialbHO-TeXHIUHE 3a0e3redyeHHs, BHOIp SIKOTo
BU3HAYAETHCSl CHHXPOHHUM Ta ACHHXPOHHUM PEXUMaMH HaBUAHHSL.

OTxe, qUCTaHIliITHE HABYAHHS € HEBi €MHOIO CKJIQJIOBOIO y CHCTEMI
30iHiCHEHHS OCBITHBOTO TIPOLIECY B 3aKJiaJaX BHIIOI OCBITH Ta CIpUSE
(hOpMyBaHHIO €JTHOTO OCBITHHOTO MTPOCTOPY.

1. Tlpo HamioHanbHy cTparterito po3BHTKY OCBITH B YKpaiHi Ha Tepioj /1o
2021 poky. Yka3 Ilpesmmenta Ykpainm Bim 25 ueprs 2013 p. Ne 344/2013
[EnexrponHuuit pecypc]. Pexum JOCTYILY:
http://zakon4.rada.gov. ua/laws/show/344/2013

2. Konnemnmis po3BUTKY TEXHOJOTiH NUCTAHI[IHHOrO HAaBYaHHSI B YKpaiHi
[Enextponnwmii pecypc] — Pexxum nocrymy: http://pulib.if.ua/part/9961.

3. TlomoxxenHs mpo aucraHmiiiHe HaBdaHHS. Hakaz MOH VYkpainm Bix 25
kitHa 2013 p. Ned466 [EnekrponHuii pecypc]. — Pexum gocrymy:
http://zakon3.rada.gov.ua/laws/show/z0703-13.
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CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

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

Ixypmoma KO.O. 1. ¢.-m. H., mpodecop, Kyapssues /[.B. crynent

Kageopa enekmponiKu, 3a2a1bHOi ma NPUKIaoHoi izuxu,
gaxynemem EnlT, Cymcokuii oepoicasnuii yrigeepcumem, m.Cymu

Ha croronHi, 3 ornsamy Ha psif 00’ €KTUBHUX 1 Cy0’€KTUBHHUX MPUYVH,
BUBYECHHS (I3MKM B INKONaX YKpaiHM BigOyBaeThCsl Ha OCHOBI
JIIEMOHCTPAIIIMHOTO 1 JJAOOpaTOpHOTO OOJIaHAHHSA, MEepEeBaKHA OUTBIIICTD
SKOTO Y TEXHIYHOMY Ta METOAWYHOMY aCIEKTaX BUYEPIAIO CBOI PECYpCH.
[Ipu nmpoMy piBeHb 3a0e3meUeHOCTI MK 3aco0aMy HaBYaHHS B YKpaiHi
cranoButh Outs 30 %, a 3abe3neyeHocTi KaOiHETIB NPUPOIHUYOTO LUKITY
1abopaToOpHUM i JeMOHCTpamiiauM obmagHanasM — 15% [1].

Mo>JIMBUM BapiaHTOM YaCTKOBOTO BHpIIIEHHS 03HAY€HOI MpoOi1eMu
€ BIPOBDKEHHA y MIKUTBHUN (i3WYHUNA TEMOHCTPAIIHHAN €KCIIEpUMEHT
3ac00iB cyyacHoi HM(POBOI ENEKTPOHIKH, SKI NPEICTAaBICHI HAa PHHKY
CydJacHOro moOyTOBOro 00JalHAHHS 1 BUMIPIOBAJIBHOT TEXHIKHA. 30KpeMa, i3
IIMPOKOTO  CIEKTpa HasBHOrO OOJagHaHHS, Ha Hamy JOYMKY,
He3anepeyHoIO0 € AOMUIbHICTS BUKOPHUCTAHHS:

v/eIIeKTPOHHUX BHUMIPHHUKIB JHHIHHUX pPO3MIpIB — EJIEKTPOHHUX
KypBIMETpIB, PYJETOK, ITAaHTSHIMPKYIIB, Ja3epHUX Ta YIbTPa3BYKOBUX
BiJaNieMipis;

v/ €JIeKTPOHHUX BUMIPHHUKIB Yacy i TeMIIEpaTypH;

v/ 6araro()yHKIIOHAIIBHIX MYJIBTHMETPIB i HH(POBUX MPHIAIIB IS
BUMIpIOBaHb 3HA4YCHb BEIUYWH — IIBWAKOCTI, OINOpY, €MHOCTI,
IHAYKTHBHOCTI, BOJIOTOCTI, OCBITIICHOCTI, CHJIH 3BYKY TOIIIO;

v/ KBaHTOBUX BUIPOMIHIOBaYiB pi3HUX Jiana3zoHiB -
JIa3epHUX YKa30K, MyJIbTiB KepyBaHH:, CBITIOIIOMIB;

v ipuiimMauis €JIEKTPOMAarHiTHOTO BUTIPOMIHIOBaHHS -
YHIBEpCATbHUX I1HIUKATOpiB, IU(PpPOBUX ¢oToamnapaTiB 1 Bimeokamep,
TEIUIOBI30PIB TOIIO.

BripoBapkeHHST 03HaUE€HHUX MPWIAIIB Y HABYATbHUH SKCIIEPUMEHT 3
(i3UKK MiABUILY€E MOTHBAIIO YUHIB 10 HAaBUYaHHs. YUYeHb, SIKMH HpaIoe 3
OOHMMHM ¥ THMH CaMUMH{ TIpWJaJaMH y IOKOJI Ta TOoOyTi, OaduTh
NPaKTUYHUHA acrekT HaOyTHX 3HaHb Ta HABUKIB, IOYMHAE YCBiZOMIICHO
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pO3MIISJaTH TPOIEC HABYaHHS, SK TMPOIEC PO3BUTKY OCOOUCTICHOT
XKHUTTEBOT KOMIICTEHTHOCTI.

3 orysy Ha Te, IO i 4ac BUBYCHHS (DI3UKU B OCHOBHIM IIKOJMI Y
OinbIIOCTI YYHIB 3HaHb [ CaMOCTIMHHMX Ti3HABalIbHUX IOLIYKIB
HEJIOCTAaTHBO, CBOEPIMHUM HAMPABISIOYMM KaTali3aTopoM Maibke Ha
KO)KHOMY €eTali HaBYaJbHOT'O IPOLECY MOBHHEH BUCTYHATH BYMTENb. 3a
OUX YMOB ONTHMAaIbHUM € ONCPYBAaHHS KIACHYHUMH METOAMKAMHU
HaBYAJILHOTO (Di3MYHOTO €KCHEPUMEHTY, OPI€HTOBAaHUMH 3/1€OUTBIIIOTO Ha
3aKpIiIUICHHS Ta CeMIIipHYHE IMiATBEPUKCHHS OTPUMAaHOI TEOPEeTHYHOT
iHpopmMarii, 3 akeHToM Ha (OpMyBaHHA NMPAKTHIHUX HAaBHKIB poOOTH 3
NpuIagaMi Cy4dacHOi eJeKTPOHiKW. 30KpeMma, (OpMyBaHHS MOYATKOBUX
MPaKTUIHUX HABUKIB pPOOOTH 3 EJICKTPOHHHMH BHUMIPIOBAILHUMU
NpUiIagaMy CIiJ PO3MOYaTH 3 MEPIIMX YPOKIB BHBUYEHHS (i3UKH B 7-My
kiaci. Hanpuxoran, i 4ac BUKOHAHHS MEPIIHUX JTA00paTOPHUX POOIT CITif
03HAHOMUTH Y4YHIB 3 UUPPOBHUMH TpWIAJaMH Ui BUMIpPIOBaHHS
iHTepBaNiB 4Yacy, BHMIpPIOBaHHS 1 TOPIBHSHHSA pPe3yJbTaTiB BUMIiPIOBaHb
JOBKUH (HANPHUKIAJA, CTOJIa YW PO3MIpiB KJIACHOI KIMHATH) JiHIMKOIO U
EJIEKTPOHHOIO PYJIETKOIO abo BimmaneMipoM, po3MmipiB JpoOy MeTomoM
pAAiB 1 32 IOMOMOrOI0 €JIEKTPOHHOTO WITAaHreHUMPKYJsS. BUKopucTaHHS
HaBeJeHUX NMU(POBUX TMPWIAIB BUKIUKAE TIABUINCHY 3aIliKaBJICHICTH B
YUHIB IiJ] Yac NOPIBHAHHS pe3yJIbTaTiB BUMIPIOBAHb.

JocBig mokasye, o y4Hi 3aIiikaBlieHi Y IPOBEJACHHI €KCIICPUMEHTIB
i3 BHUKOPHUCTaHHSIM cydacHHX mu¢poBux mnpwiagiB. Ilpm npomy
CIOCTEPIraroThCS 3HAYHI MO3WUTHBHI 3MIHM Yy CTaBJIEHHI iX 10 ¢i3uku Ta
Haykd B UitoMy. ToMmy BBaXaeMO, IO BHKOPHCTaHHS Cy4acHOTO
IUQPOBOTO BUMIPIOBAILHOTO KOMIUIEKCY B YKpPAiHCBKHX IIKOJAX €
HEOOXiTHUM Ta HEMHHYYHM KPOKOM Ha NIISAXY ITiABHUIEHHS SIKOCTI OCBITH,
KOMIICTEHI[IH Ta KOMIIETCHTHOCTEH YUHIB.

1. Haka3z MinicrepcTBa ocBiTH 1 Hayku Ykpainu Bin 22.06.2016 Ne 704
«IIpo 3artBepmkenHs TumoBoro mepeiiky 3aco0iB HaBYaHHA Ta OOJaJHAHHS
HABYAJIHHOTO 1 3araJlbHOTO TpPW3HAYEHHS [UIA KaOiHeTiB NpPUPOTHUYO-
MaTeMaTHYHUX [IPEAMETIB 3arajJbHOOCBITHIX HABYAJIbHUX 3aKJIAIIB»
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CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

CYYACHI TEXHOJIOI'TI E-LEARNING TA
iX BAKOPUCTAHHS B HABYAHHI ®I3UKA

kypmona F0.0., . ¢.-m. H., mpodecop, JIucerko O.B., cryneHT

Kageopa enekmpoHiKu, 3a2a1bHOI ma npuKIaoHoi ¢izuxu,
(axynomem enexmponixu ma inghopmayitinux mexronoeit, Cymcokuii
Oeporcasruii yHisepcumem, m.Cymu

CydacHi peaiii XUTTS CTaBIATh HOBI BUMOTH A0 ocBith. [llupoka
KOMIT'IOTepH3allisi HAIIOrO TOBCSKACHHA HE MOTJia He MO3HAYMTHCS Ha
nporeci 3100yBaHHS 3HaHb, SKWH, MOXKHA CTBEPDKYBAaTH, MEPEXOIUTH B
HIY TUIOIIUHY — 13 CYTO aKaJeMidyHOTO, IPHUB’SI3aHOTO IO 3aKJIaay OCBITH i
BHKJIaJa4a, BIiH yce OUIbIIe CcTac MOOUIBHMM Ta IHTEPaKTUBHHM.
CamoocBita i MOXIHUBICTH 3400yBaTH OCBITY, HE BHXOISIYU 3 JIOMY,
HaOyBae Bce OUIbIIOTO 3HadeHHA. lle cTaBUTH HOBI BHMOTH J0 3acO0iB i
METO/AIB HaBYaHHS, TOMY BEJIMKa KIUIBKICTh JAOCHIIXEHb IPHUCBIYCHI
npobemMaM 3aCTOCYBaHHS KOMIT FOTEPHUX TEXHOJIOT1H.

3a oOCTaHHE JAeCATHUPIYYS CTPIMKHH PO3BUTOK iHQOpMALiiiHO-
KOMYHIKAI[IfHUX TEXHOJIOTIM NPHUHIWIIOBO 3MiHKMB (opMu B3aeMomii B
CYCHIIBCTBI B3araji Ta B OCBITHBOMY IPOCTOpPi 30kpema. Habymna po3BUTKY
MPUHIMIIOBO HOBa (hopMa HaBUaHHA — e-learning (eNEeKTPOHHE HABYAHHS),
AKy B YKpaiHi Haif9acTille Ha3uBaIOTh JUCTAHIIIMHUM HaBUYaHHSM.

Ha cporoani y CBITI €l1eKTpOHHE HaBYaHHS PO3BUBAETHCSA JIOCHTH
akTHBHO. L[pOMy cIipusie migBUILEHUN NOMUT HA OCBITHI MMOCIYTH Ta PiBEHb
po3BuTKy iHpopmMartiitaux TexHosorid. Excnepru FOHECKO BBaxaroTs,
mo JAnd  BiAMOBiAHOCTI  KBamidikamii  TNpaiiBHUKIB 70  PiBHA
iHQOpMAIIIIHOTO CyCHiIbLCTBA, HEOOXiJHE BIPOBA/HKEHHS B OCBITHIH
NpOIEC ENICKTPOHHOTO HABYAHHS, IO OPI€HTYE YYHIB Ha HOBHH CTHIJIb
OCBITM Ta CHpHs€ PO3BUTKY iX YMiHb Ta HABHYOK MIJIs HOJAJbIIOrO
HaBYaHHS OPOTATOM YChOT'0 KUTTA [1].

AHaJi3 TpoIieciB, 10 BiAOYBaIOTHCS Y BITUM3HSAHIN OCBITI, CBITYUTB,
IO TTOCIIOBHO 3MIHIOIOTHCS TPAIWIiHI OIS Ha OCBITY 1 B YKpaiHi,
110 Jla€ 3MOTy 3a0e3neuyBaTH e(heKTUBHE HAaBUAHHS 38 YMOBH IIUPOKOTO
3aCTOCYBaHHS HOBHX KOMIT IOTEPHUX TEXHOJIOTIH.

BaxuBoro mepeBaroro e-learning e te, mo BoHa jgae 3Mory Ha 6asi
iHbOpMAaIIfHIX TEXHOJOTIH 3MIHCHIOBATH amamnTallifo HaBYaHHSI OO0 PiBHSA
0a30B0O{ MIArOTOBKM KOHKPETHOTO Y4HS, A0 MiCIsl HOTO MPOKMBaHHS, I0
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3I0pPOB'sl, MaTepialbHOrO0 CTaHy i, SK HACTIJOK, BiIKPUBAE MOXKIHUBICTH
ICTOTHO MiIBHINYBaTH sKicTh HaBuaHHs. E-learning e mae sxopcTkoro
KaJeHJapHOTO IUIaHy HaBYAJIBHOTO TpOIecy, Y4YeHb MOXe HOoro
peanizyBaTH BiONOBIZHO 10 cBOiX 3miOHOcTe 1 MoxkiamBocteil. Lle
MiIBUIIYE SIKICTh HaBUYAaHHA 1 HaJae JOMATKOBUM EMOIMHUNA Ta
IHTEJIEKTYaJIbHUI CTUMYJIH JJIs1 OCBITH.

BakiuBe Miclie y BHBYCHHI JMCHUIUIH NPUPOIHHYOTO ILHMKIY Y
mKoJaXx BimBoauThes ¢izmmi. Ha ypokax ¢ismkm Mae 3abe3nedyBaTHCA
PO3YMiHHS YYHAMH HAYKOBUX il Ta MeToniB (i3uku, il Micus cepen
IHIIMX [PUPOJHUYMX OWCLMILIIH, B3a€EMO3B’S3KY 3 HHUMHM, CHPUATH
3000yTTIO YYHSMH 3HaHb M YMiHb, sIKi JalOTh MOXKIIMBICT OTPUMATH
SIKICHY OCBITY.

Jnst BUBUSHHSI (i3UKH y IIKOJI MO>KHa BUKOPUCTOBYETHCS BEJIHKY
KUTBKICTh TEXHOJIOTIH, 1 Bce OUTBINOI MOMYJIIPHOCTI HAOyBa€e TEXHOJIOTIS e-
learning. Tomy € HeoOXimHICTH y PO3POOJICHHI EIEKTPOHHOTO KypCy Ui
BHUBYCHHS (Di3UKH.

lonoBHa MeTa €NEeKTPOHHOTO Kypcy — Ha OCHOBI €IMHOT CHCTEMH
BHUBYEHHSI TEOPETUYHOTO 1 MPAKTHYHOTO MaTepiady PO3KPUTH TEOPETHUYHI
OCHOBH ()i3MYHMX SIBHII Ta MpOLeEciB, (OpMyBaTH MPAaKTU4HI BMIHHA 1
HABUYKH, HEOOXIAHI IS aHaJi3y, JOCTIHKEHHS 1 pOo3B’I3aHHs NPUKIIAIHUX
3a/a4, HaJgaTH JOMOMOTY BYHTEISIM Yy 3JIHCHEHHI Ju(EepeHIIHOBaHOTO
MiAXO0AYy 1O HaBYaHHA, CIPHSTH TOBHINIOMY 1 TJIMOIIOMY 3aCBOEHHIO
YYHSIMH HaBYAIBHOTO MaTepiaiy, 3aKpilyIeHHIO HOro B Iam’sITi.

Oco0MBICTIO KypCy HOBUHHO OYTH T€, IO BIH HE JIMIIC HAIIIOE
yuHS 3700yBaTd HOBI 3HaHHsS, ajlié W PO3BUBAE caMy IMi3HABAJIbHY
NSUTBHICTh, CIIPUSIE 3MICTOBHIM caMOOpraHizailii, JoroMarae BiJ4yTH CBOIO
IHTEJIEKTyaJIbHY CIIPOMOXKHICTh, IO POOWTH MNPOAYKTUBHHM IIPOLEC
HaBYaHHSA, CIOHYKAae JI0 TBOPYOI JISUTBHOCTI, CAMOPO3BHUTKY Ta
CaMOBIOCKOHAJICHHS.

1. CemepikoB C. O. TeopeTHko-METOAUYHI  OCHOBH  (hyHAaMEHTaTi3arlii
HaByYaHHS 1H(GOPMATHYHMUX JUCLUIUIIH Yy BUIIMX HABYAIBHUX 3aKjajiax: JHc. ... A-
pa men. Hayk: 13.00.02 — Teopis Ta Meroauka HaB4yaHHsA (iH(opmarnka) /
CemepikoB  Ceprit  OmnekcifioBuu;  HamioHanpHMH — megaroriyHuii  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.2, PhD, associate professor;
Khaniukov K.S. 2, postgraduate;
Berladir K.V.2, PhD, senior lecturer

!Department of Mathematical Analysis and Optimization Methods,
2Department 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 IIIJI YAC BUBYEHHSA
JUCIHUIIJITHA «BUIIA MATEMATHKA»

babuu 3.A., torpin B.O., crynentn; Xunenko T.1., k.d.-M.H., go11eHT

Kaghedpa mamemamuyno20 aHanizy ma memooie onmumizayii,
Cymcoxuti 0eparcasnuil yHisepcument, m.Cymu

Jns  Oaratb0X BHKJIAJadiB aKTYaJIbHOI I[OCTAaE  mpodiiemMa
3aliKaBIeHHS CTYICHTIB Y HaBYAILHOMY Iporieci. 3a ganuMu JlepxaBHOi
CITy’)KOM CTAaTUCTUKW YKpaiHM YIPOAOBXK OCTaHHIX POKIB 30epiraerbcs
TEH/ICHIIIS O 3MEHIICHHS KiJTbKOCTi 3100yBaviB OCBITH OiLTBIIOCTI PiBHIB,
OKpiM IMOBHOI 3araibHoOi cepeqHbOi OcBiTH. Lle cBiTUMTH MpO BiICYTHICTH
iHTEepeCcy M0 HaBYaHHSA cepex AiTed mybOepraTrHoro mepiomy. Jlms
BUpILICHHS AaHOI MpOoOJEeMH MH 3alpoNOHYBajll BHUKOPHCTaHHS HOBHX
METOJiB 3acBoeHHS iH(opmamii. [ mikaBimoro HaBYAIBHOTO MPOIIECY
JIOIIUTLHO 3aCTOCOBYBATH HOBITHI TEXHOJIOT11, TaKi K BeO-KBECTH.

Takum uYnHOM, HaHa poOOTa OIMHUCYE MOIIBHICTH 1 BaKIUBICTH
BUKOPUCTaHHs BEO-KBECTiB y HaBYaJIbHOMY mpoueci. MU BBakaeMo, 110
BUKOPHCTaHHS BeO-KBECTIB 3aMOTHBYE Ta 3alliKaBUTh 3700yBadiB OCBITH
M 9ac OCBOEHHS IUCHUILIIHM «Buma marematuka». Toxk OCHOBHe
3aBJaHHS HaIIOi POOOTH — 1€ MPOJIEMOHCTPYBATH Ta OOTPYHTYBATH Te€, SIK
MO>KHa 3100yBadaM OCBITHM OTPUMYBATH Ta YAOCKOHAIIIOBATH CBOI 3HAHHS 3
JTUCIUTLTIHY «Builia MaTeMaTHKa», BAKOPUCTOBYIOUH BEO-KBECTH.

IIlo Take «Bed-kBecT»? He icHye €AMHOTrO TIIyMadeHHS HOHSTTS
«BeO-kBecT». [edki mkepena iHGOpMalii BUCBITIIOIOTh TaKe O3HAUCHHS
IILOTO TEPMiHY: BeO-KBECT - IIe CAlT B IHTEpPHETI, 3 AKUM TIPAIIOIOTh Y4HI,
BUKOHYIOUH Pi3HOMAaHITHI HaBYaIIbHI 3a]1a4i.

3arajbHa cTpyKTypa BeG-kBecTy. Jlo 3aranbHOi CTpYKTYpH BeO-
KBECTY MOXXEMO BITHECTH TaKi ITyHKTH:

»Bctyn. Beryn BrIIFOUA€E MOCHTIIOBHUI TTaH poOOTH.

» OcHOBHe 3aBjaHHs. 3aBIaHHS - 11e (POPMAIBLHUIN OIMUC METH BeO-
kBecTy. OCHOBHE 3aBJaHHA Ma€ OYTH 3MICTOBHUM, 3PO3YMLINM, I[IKaBUM i
BECEJUM JJIs 3100yBayda OCBITH.

» Pecypcu. Cromcok pecypciB — 1ie mkepena indopmaliii, ki MaroTh
BUKOPHCTOBYBATH 37100yBadi OCBITH IIiJl 4ac MPOXOKEHHS BeO-KBeCTy. 1x
HaJaHHS JOMOMAarae 30CEPEeIUTH CTYICHTIB caMe Ha I1HIHWBiAyalbHOMY
ocBO€HHI iH(opMarii, a He MPOCTO Ha 11 3HAXOPKEHHI B iHTEPHETI.
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» Oninka. CraHmapTH OLIHIOBaHHS CTYJACHTIB 3a pe3yJbTaTaMu
MPOXOJDKEHHSI BeO-KBECTy IMOBUHHI OyTH YITKHMH, CIPABENIMBUMHU Ta
cneru(iuHUMU ISl KOYKHOTO 3 MOCTABJICHUX 3aB/IaHb.

» BucHoBok. BHCHOBOK Jnomomarae CTyAEHTY IIpOaHaNi3yBaTH
BHKOHAHY CaMOCTIHHY POOOTY.

[IpoanamizyBaBmm pi3Hi Kepena iHGoOpMaIii, MH BUPIIIIA
CTBOPHUTH BJIACHUH BeO-kBecT. MU BBa)KaeMo, 10 Po3poOKa HAIIOro BeO-
KBECTy JIONIOMOXX€ CTyJeHTaM HaOyTH IHIWBiqyaldbHI HAaBHYKHA dYepes
JIOCBiJ.

[IpoiitTi BeO-KBeCT 3 NUCIUILIIHN «BHIlla MaTeMaTHKa» BU 3MOXKETE
3a HACTYITHUM MOCHJIAHHSM:

https://view.genial.ly/628403877c72¢90011fd57cf/interactive-
content-horror-escape-game

OCHOBW TEOPII

KIMHATA CTPAXY

[lincymoByrour BUKOHAaHY poOOTy, MOKEMO 3pOOUTH BHCHOBOK, IO
HOBITHI METOAM HaBYaHHS 3alpOBA/KYIOTh Pi3HOOIYHUN PO3BHUTOK IiTeH
nyOepratHoro mepiogy. CyyacHWi mWigXiJ OO HABYAJIBHOTO MPOILECY
cnpusie eeKTUBHOMY Ta I[IKABOMY OCBOEHHIO 3HAaHb CTYJEHTaMH IIiJ] 4ac
BUBUYEHHS IHMCUUILTIHM «Buma maremartuka». OQHUM 3 IHHOBAILIHHUX Ta
e()eKTHBHUX METOJMIB IMi3HAHHA iH(pOpPMAIll € MEeTOANKa BeO-KBECTIB, sSKa
JoroMarae 3J00yBayaM OCBITH 3HAXOJUTH HEOOXigHy IM iH(opMaIlito,
CaMOCTIHO BHpINIyBaTH ITOCTABIIEHI 3ajladi, a TaKOXX aHAIli3yBaTH CBOIO
poboty. Tox OTpuMyBaTH Ta YyJOCKOHAIIOBAaTH 3HAaHHS 3 BHIIOI
MaTeMaTHKH 3a JIOIIOMOTOI0 BEO-KBECTIB — I TPOTPECHBHUMA CIOCIO
mi3HaHHA iHpopMaIii.

1. https://sites.qgoogle.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'TH

CyxapeB A. b., k. Men. H., goueHT, Konus T. B., k. Men. H., aCUCTEHT;
Hixkitiga I. M., 1. Mex. H., TOLEHT

Kagheopa axyuepcmea, 2iHeKon02ii ma nIaHy8auHs cim'i,
Meouunuil incmumym, Cymcoxuil oepacasnutl yuisepcumem, m.Cymu

BukopucTaHHs 1HHOBaI[ifHUX OCBITHIX TEXHOJIOTIH € aKTyaJlbHUM
HamnpsIMKOM DPO3BUTKY CHCTEMH BHIIOi MenuuHoi ocBith. Cuctema
KOHTPOJIIO 3a OBOJIOJIHHSAM CTyJEHTaMH BHBUEHOTO Marepiary €
3HAYyIMM (PaKTOPOM TIIBHINEHHS SKOCTI HaBYaHHS. Y JIOCKOHAJIEHHS
(hopM MpoBeACHHSI KOHTPOJIIIO € BAXIIUBUM JJIsl BUKJIJAa4iB CHCTEMHU BUILOT
MEINYHOI OCBITH.

3 nosiBoro Ha Kadeapi akyIepcTBa, FHEKOJIOTIT Ta IIaHyBaHHS CiM’1
MYyJbTUMENIHHUX TEXHOJOTii Oymm po3poOieHi TecTH Ha OCHOBI
AQHATOMIYHMX MaJIOHKIB 3 aTiaciB aKyImepChbKUX Ta TiHEKOJOTIYHUX
omepariif, Mo BHUKOPUCTOBYIOTHCS CTYICHTaMH $K OCHOBHI HaBYaJbHI
MOCIOHMKK Ha 3aHATTAX. [IpomoHyroThes (otorpadii Ta ManrOHKH 32
TEMOIO 3aHATTS, CTPYKTYPH Ha SKHUX MMO3HadeHi cTpiakamu. J{o Tecti Oyio
BKIIIOUEHO €JIEeMEHTH LUPPOBUX TEXHOJOTIH — BiACOPOJIMKH Y BHUIIISII
mpe3eHTallif. 3a pe3ysbraTaMu JOCTIDKEHHS TepeBaraMy BilleOTECTOBOTO
KOHTPOJIIO 3HaHb €: MOXKJIMBICTh MEPEBIPKU PiBHS 3HAHB Y JOCTATHHOMY
00cs131; TMOAIOHMHA TECTOBUHM KOHTPOJIb JIO3BOJISIE BUSBHTH HE TUIBKH
TEOPETUYHI 3HAHHA 3 TEMHU 3aHATTS, a W MNPaKTH4Hi; 300paskeHHs
AHATOMIYHUX CTPYKTYp Y TPUBHUMIPHOMY MpPOCTOPi; CTUMYIIIOBaHHS
CTYACHTIB BHBYaTH TONOIrpad0-aHATOMIYHI OCOOJMBOCTI BHYTPILIHIX
opraHiB. IlepeBaraMd HOBHX TECTIB i3 MOTJIANY CTYICHTIB € PO3BUTOK
MPOCTOPOBOTO MHCJIEHHS; MOTHBALlisl CYyMJIIHHO T'OTYBaTHCS 1O 3aHSTh;
3pO3yMUTIICTh €IEMEHTa, KU BKa3Y€ThCs Ha Bileo-cCliaiiii; OLNbII MOBHE
YSBJICHHS TIPO TIepedir aKymiepCchKUX Ta T1HEKOJOTIYHUX Omepartiii.

TakvM YUHOM, TECTOBUI KOHTPOJb i3 BKIIOYCHHSIM BiI0-CIOXKETIB
3a0e3mneuye BENUKY OO €KTHBHICTb KOHTPOJIO 3HaHb Ha MPAKTHYHHUX
3aHATTAX 13 aKymepcTBa Ta TiHEKOJOrii, 3abe3mnedye audepeHiioBaHni
MiAXiJ KOHTPONIO 3HaHb, IO JIO3BOJIIE BPAaXOBYBaTH cCrEIU(ivHI
0COOJIMBOCTI  JUCHUUIUTIHM, 10 BHBYAETHCS, 3a0e3ledye IMMOCHICHHS
MOTHBAIIii O BUBUCHHS TUCITUIUTIHY Ta aKTHBI3Y€ MPOIIEC HABYAHHS.
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ITPOBEJIEHHS JIABOPATOPHUX ITIPAKTUKYMIB
3 JUCLUTLIITH TPUPOJHUYOI O HATIPSIMY
B JIUCTAHIIMHINA ®OPMI

ITocenko A.B., ctyn.; Poman FO.M., crya.; Tumenko K.B. k.¢.-M.H.

Kageopa enekmpoHiKu, 3a2aibHoi ma nPukiaoHoi Qisuxu,
Gaxynomem eneKmpoHiKu ma iHOOPMAyIUHUX MEXHOO02Il,
Cymcokuti depoarcasnuti ynisepcumem, m. Cymu

[IpoBenenns nabopaTopHUX poOOIT 3 AUCHMIUIIH TPUPOIHUYOTO
HampsMy B yYMOBaxX JAWCTAHIIHHOTO HABYAHHSA CTAa€ BHUKIIUKOM SK TIE€pen
BUKJaJayaMH, TaKk 1 cCTyJdeHTamH. IcTropudyHo Taki JsabopaTopHi
MPaKTUKYMH OPTaHi30BYBAINCHh 13 3aCTOCYBaHHSM (Di3UIHOTO KOHTAKTY
CTYACHTIB 3 JabopaTopHUM OOJaJHaHHSAM, LI0 Ja€ 3MOTYy HaO4YHO
croctepirat  (i3WYHI TPOLECH, MIO JEMOHCTPYIOTBCS y paMKax
naboparopHoi poGotu. IlpoBeneHHs k I1aOOPaTOPHUX TMPAKTHKYMIB Yy
BIpTYaJbHOMY CEPEJOBHII Ma€, TMEBHOIO MIpOI0, HETaTHBHHWH BIUIMB Ha
PO3YMIiHHSI CTYyJCHTOM OCOOJIMBOCTEH poOOTH OOmamHaHHS Ta (Gi3UIHHUX
MIPOIIECIB Y HHOMY .

Benukoro Mipolo HaOMM3UTH  BipTyaJlbHHH  €KCIIEPUMEHT [0
pearbHOTO JO3BOJISIIOTH CIIENiai3oBaHi MpOrpaMHi MakeTH, Taki, sK:
Proteus Design, Electronics Workbench, KTechLab, Multisim, a takox,
BIpTyaJbHI TpeHaXepu. BoHU 103BONIAIOTH PO3POOIATH €NEeKTPUYIHI CXEMHU
3 BIpTyaJIbHUMHU aHAJIOTAaMH €JIEKTPOHHUX KOMIIOHEHTIB, Ta BiITBOPIOBATH
pe3ysbTaTh Pi3HUX (PI3UUHUX EKCIICPUMEHTIB.

Bapro 3a3HauuTH, 10 AUcTaHIiiHA JabopaTopHa poOoTa, y CBOIH
METOJIUYHIN YaCTHHI, MIOBUHHA MICTUTH KOMILUICKCHY 1H(OPMAIIIIO HE JIUIIE
mpo ¢iznyHe sBume abo Tmporec, KOTpi HEOOXiAHO OCHiAuTH, a W
peKoMeHaIli MmoA0 poOOTH i3 camMuM 3aco00M MOJCIIOBaHHS YU
TpeHaXXepOM. 3HAYHOI Mipol Taky moTpedy MOXHAa MOKPHTH
THCTPYKUisIMH 10 BUKOHaHHs. Ta OUIbIn epeKTHMBHUM 3aco000M BHCTyIa€e
KOMIUIEKCHE pIllIeHHs i3 3aCTOCYBaHHsAM Bijeo MarepianmiB. BizyamsHa
JEMOHCTpALlisl eKCIEPUMEHTY 13 BHKOPHUCTaHHSIM pealbHOTO 0O0JagHaHHS
JIa€ 3MOTYy CTYACHTY OiIbII TOBHO 3pPO3YMITH CYTh J1aOOpaTOpHOI poOOTH
Ta ycmimHo ii BHKOHaTH. ToMy eQeKTHBHa AMCTaHLiiiHA 1abopaTropHa
poboTa — IIe¢ KOMIUICKC METOAMYHHUX Ta IMPOTpaMHHUX 3aco0iB, IO A€
CTYACHTY iH(OpMaIiio Y BUI, JOCTYTHOMY ISl €DEKTUBHOTO CIIPUHHSATTS.
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BIPTYAJIbHUM JIABOPATOPHUM IMPAKTUKYM 3
JUCHUIJITHA «OCHOBU MIKPOEJIEKTPOHIKN»SIK 3ACIB
CAMOCTIMHOI POBOTH CTY/JIEHTIB

Onnonasopens JI.B., 1. ¢.-m. H., mpodecop; Toncrikos [1.1.,
acmipant; Punosa A K., ctyn.; [anuenxo JI.M., cryn.;
JIob6omrok O.C., 3aB. na0.

Kageopa enekmponiKu, 3a2aibHoi ma nPukiaonol Gizuxu,
gaxynemem enexkmpouiku ma ingpopmayiinux mexnonoeit, Cymcokuii
Oepoicasnuil yHieepcumem, m.Cymu

[Ipu miAroTOBIII CTYNEHTIB 1HXKEHEPHO-TEXHIYHUX CIICIiaIbHOCTEH
CTaBUTHCA 3a7ada 30UTBIIECHHS OOCATY MPAaKTHYHOI CKJIAJIOBOi HAaBYAHHS.
BaxnuBi OCBITHI 3a7adi BHKOHYE JAa0OpaTOPHHUH MNPAaKTUKYM: YMOBHO
BIITBOPIOE TaKi eTamu IM3HAaHHA SK CIIOCTEPEKEHHS, CKCICPHUMEHT,
NpPakTUYHE  BUKOPUCTAHHS,  JO3BOJIAE  MPOLTIOCTPYBaTH  3acCBO€EHI
TEOPETHYHI TOJIOKEHHS Ta CPOpPMYyBATH MPAKTHUYHI HABHYKU. JOKpeMa, B
X0l BUBYEHHS IUCUUILTIHM «OCHOBHM MIKPOENEKTPOHIKW» CTYICHTaMU
cneriansHOCTi 171 — EnexTpoHika j1abopaTOpHHUIA MPAaKTHKYM Ja€ 3MOTY
NEepeBIpUTH OCHOBHI 3aKOHM (YHKUIOHYBaHHS EJEKTPOHHUX NPHIANiB i
cucreM, (opmye HaBHUKH poOOTH 3 BUMIPIOBAIGHUMH NpPUIaJaMH,
CKJIaJJaHHS 1 HANMAaroPKECHHS CNIEKTPUYHUX CXEM.

OauuM 3 NUIIXIB  MIABHINEHHS CS(PEKTUBHOCTI J1a00OpaTOPHOIO
NPAaKTUKyMy € BHUKOPHCTaHHS CIELiali30BaHUX MPOrpaMHUX 3aco0iB
koM’ rotepHoro MmojertoBanns (Electronics Workbench, Multisim). 3a
HasIBHOCTI NIEPCOHAIBHOTO KOMII I0TEpa CTYACHT MOXE HE TUIbKH 3aBYaCHO
03HAIOMUTHCS 3 XOJ0M MaWOyTHROI poOOTH, ane i 3MOJIENIOBATH 3a/laHy
CXeMy, pO3TIIHYTH ii po0OTy B PI3HUX pEXHUMax, B TOMY YHCIHI
BUKOPUCTOBYIOUHM TpWJIadH, SIKi BiACyTHI B Jsabopatopii (Hampukian,
ocumiorpad s Bi3yamizamii  Gopmm, ammuritynm Ta 3cyBy (a3
SNEKTPUYHUX CUTHAIIIB).

Takum 9ymHOM, BipTyanbHI JabopaTOpHi POOOTH 3HAYHO IMiABHUILYIOTH
e(eKTUBHICTh HAaBYAJIHHOTO MPOLECY 1 HANAIOTh IHUPOKI MOMKIIMBOCTI IS
(¢hopMyBaHHS Ta BIOCKOHAJICHHS MpodecifHNX HAaBUYOK CTymeHTiB. [Ipomec
BUKOHaHHS BIpTyaJbHUX JIaDOpAaTOpPHUX pOOIT MPAaKTUYHO IACHTHYHHUN
BUKOHAHHIO JIAOOPATOPHHUX POOIT B peaTbHUX yMOBaxX. BUKOPUCTOBYOTHCS
NpuiIagy, oONagHAHHA 1 yCTAaHOBKM aHAJIOTiUHI PealbHUM.
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OPI'AHI3ALISI HABUAJIBHUX 3AHATD 3 ®I3UKU HA
OCHOBI TEXHOJIOT'TH JUCTAHIIIHHOI O HABUAHHS

Amnnenko LIL, crynenrt; [Tacbko O.O., k niex. H., AOLEHT

Kageopa enekmpoHiKu, 3a2a1bHOI ma npuKIaoHoi ¢izuxu,
gaxynomem enekmpouiKu ma iHOOPMAYIUHUX MEXHONO02IM,
Cymcoruti deporcasrutl yrieepcumem, m. Cymu

HeoOxinHicTs opranizariii HaBUaIbHOI MiSIIBHOCTI 13 3aCTOCYBaHHAM
TEXHOJIOTIH TUCTAHI[IHHOTO HABYaHHS Hapa3l € BUMOTOO Yacy.

Kommumexke anst opranizamii OHIAiH-HaBYaHHS Mae€ CKIajaTHCs 3
waTQopMu, MO JAa€ 3MOTY BHKJIAJaueBi CTaBUTH Mepe] CTyAECHTaMu
HaBUabHI 3aBJaHHA Ta OTPHMyBard 3BOpoTHINH 3B’s30k  (Google
Classroom, MIX CymY, Moodle, OCW, Udemy Ta iH.); cepBicy mis
onnmaitH-marpumku nekmuiii (Google Meet, Zoom, Microsoft Teams); uaty
IUIL  CHIJIKYBaHHs, HaJaHHS I1HCTPYKIIM Ta po3’siCHEHb, BIAMOBiAEH Ha
3alMTaHHS, SKI BHHUKAIOTH Y XOIi CaMOCTIMHOTO BHWKOHAHHS 3aBJIaHb,
(Viber, Telegram, WhatsApp Tor110).

Opranizariisi HaBYQIBPHUX 3aHATH OHJIAMH Mae€ CBOI OCOOJHMBOCTI
3aJeXKHO Bif THUIy 3aHATTSA. JlekuiiiHi 3aHATTS ab0 X YPOK BHBYEHHS
HOBOTO Marepiajly JOLLIBHO opraHi3yBaTH y (opMmi BigeokoH(pepeHIil B
oHIaitH-cepsici (Zoom, Meet) 3 moganbIIMM PO3MILICHHAM MaTepialiB Ta
3aBjaHb Ha BianoBiaHii miarpopmi (Classroom, MIX CymTV).

[IpakTuuHi 3aHATTA Y YPOKH 13 PO3B’sI3yBaHHS (PI3MUHMX 33134 TEX
JOLTBHO TPOBOJAUTH Yy (QOpMi OHIAHH-KOH(EpeHLid, Mpu LbOMY s
MOSICHEHHS 3aTaJIbHOTO CIIOCO0Y pO3B’s3yBaHHS MEBHOTO Kiacy (i3MuHUX
3ajay, a TaKOX oOpraHizamii cHigbHOT JiSUTFHOCTI Tefarora Ta 3100yBadiB
OCBITH HaJl X PO3B’s3yBaHHSAM MOJYKHAa BUKOPHCTATH CJAIIM Mpe3eHTallii,
3BHYAliHY UM BIpTyanbHY JOIIKY. Y pa3i po3MilIeHHS PO3B’s3Ky 3a/avi Ha
claiijax Mpe3eHTarii 3py9YHO OpPTraHi3yBaTH ii KOMEHTOBaHE PO3B’s3yBaHH:I
3 MOKPOKOBUM BIIKPHUTTSM OKpPEMHUX eTamiB po3B’s3Ky. OmHak, mporec
HiITOTOBKM JO TAaKOTO 3aHATTSA, SK HPAaBWIO, € HAIATO TPYJOMICTKHM.
Opranizamiss TpaHcismii mpolecy po3B’si3yBaHHs 3a/adi Ha JOWIII Mae
CyTTEBI OpraHizamiiHi TPYMHOII, OCKUIPKA HEOOXimHAa camMa JOIIKa
(pnimuapt, BaTMaH), a TakoX sKiCHa Kamepa, MIKpo(OH, BiJIOBiJHE
OCBiTJICHHs. BKa3zaHMX HETONIKIB T030aBJIcHa TaK 3BaHa «BipTyaJlbHA
JIOIIKa», sKa Moke OyTH SIK iHTerpoBaHor y Bimeocepsic (Meet, Zoom),
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tak i okpemoro (Twiddla Ta 6araro iHmmx). BipryansHa goiika Mae 3Ha9HI
nepeBard MOPIBHAHO 3 1HIIMMHU 3ac00aMH, OCKUTBKH JIa€ 3MOTY POOHTH
3anucu (KOMEHTapi) BCIM Y4YaCHHMKAaM OCBITHBOI'O TMPOLECY, a TaKOXK
30epiraTé 37iliCHEHUH PO3B’S30K Yy BHIIIAII 300paxkeHHs. JlJis BBeIeHHS
JAaHUX TIPU [IbOMY JIOLTBHO BUKOPUCTOBYBATH TpadiuHUM TUIAHIIET, SIKUHA
Ha/la€ MOJJIMBICTh BBOAWTH iH(OpPMAIlI0 y MpOrpaMHE CepeOBHIIE,
MUITYYH 6€3M0CePETHBO PYKOIO.

Opranizaniss 1a00paTOPHUX 3aHATh € HAWOINBII YCKIATHEHOIO IIif
Yyac JHMCTaHIIKHOTO HAaBUaHHSA, OCKUIBKM Oyab-siki Qopmu i1 peamizamii
31aTHI 3a0e3NMeYnTH JOCATHEHHS OCHOBHOI iXHBOI MeTH ((opMyBaHHS y
3100yBaviB  €KCIEPUMEHTATOPCHKUX YMiHb Ta JOCBiAy 3AiHCHEHHS
eKCIIepUMEHTANIbHOI MisNBHOCTI) He y TOBHIA Mipi. Pasom 3 Tum, y
CUTYyaIlisfiX, KOJM TpaauIliiHe HaBYaHHS HE MOXE OyTH OpraHi3oBaHe,
HEOOXITHO Opi€HTYBATHCS Ha GOPMYBaHHS Y 3100YBadiB YaCTKOBUX BMiHb.
TakuM 4MHOM, MiJ Yac NPOBEACHHS JIabopaTOpHUX POOIT 3 (i3ukKM Ha
OCHOBI TEXHOJIOTIM IUCTAHIIIHHOTO HABYAHHS BapTO BUKOPHUCTOBYBATH:
1) BipryaneHi pocnmigm ta emynstopu («Phet Interactive Simulationsy,
«Physics at school», «Online Labs»); 2) Bifgeoszammcu peansHux (BisHIHAX
eKcrepuMenTiB  (caiit BugaBHuUTBa «Panok», «BipryanpHa ¢i3uuna
nmaboparopiss», «Jlaboparopiss ManJlab», BracHi Bimeo3amucu —Ta
Bineodparmentu 3 YouTube Tomo); 3) gomaiHi JOCIiAN i CIOCTEPEIKESHHS
3n00yBayviB. Etanu crinbHOI HaBYAIILHOT pOOOTH MPU IEOMY MOXYTh OYTH
TaKUMH: TPOBEICHHS I1HCTPYKTaXy LIOAO BHKOHAaHHS JabopaTropHOi
pobotu y BigeocepBici; po3MiIIeHHs IHCTPYKTHBHHUX MarepiaiiB A0 poOoTu
y Google Classroom; camocriiiHe BUKOHaHHs 3100yBayaMy BipTyaJbHUX
Yd peaNbHUX (JOMAIIHIX) JochigiB, 00poOka Ta odopmieHHS iX
pe3ynbTaTiB; 3BiTYBaHHs 3a nonomororo Google Classroom.

1. OgromBopens JI.B., JlykaBenko I.M., ITaceko O.O., Tumenko K.B., Tkau
O.I1., Xwxkus f.B. BipryanpHi TpeHa)kepH i CUMYJISTOPH SIK 3aCO0M 3aCBOEHHS
MPaKTUYHUX HABUYOKCTYACHTAMH TPHUPOAHUYMX, IH)KEHEPHHXTAa MEAWYHUX
cnemianbHOCTeH. Papers of participants of thell International Multidisciplinary
Scientific and Theoretical Conference «Theory and practice of modern science».
2021. C. 37-40.

2. [Macbko O.0O. Bukopucranus nonarkis Google sik iHCTpyMeHTY B3aeMOAii
BHKJaJlaya Ta CTyAE€HTa Yy mpoueci HaBuaHHi. X HaykoBo-meToaumdHO1
koH(pepenuii “lInsxn BIOCKOHAJIEHHS 1103aayIUTOPHOI POOOTH CTYIEHTIB”: Te3n
momoigeit. Cymu: Cym1Y. —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

Kaghedpa iHo3eMHUX MO8, 0I01020-MEXHON02IUHUL (haKyibmem,
Cymcokuti Hayionanvruu azpaprutl yHieepcumem, 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.

37



CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

BUKOPUCTAHHA METOJAUK IHTEPAKTUBHOI'O HABYAHHA
TP BUKJTAJAHHI TEXHIMHUX JUCIHUIIJITH

[a6enpauk FO.M., k.(b.-M.H., nouieHT; Ctpurosud A 1O, cTy.

Kageopa enexmpornixu, 3azanvroi ma npuknaduoi ¢izuxu,
gaxyromem enekmpouiKu ma iHGOPMAYIUHUX MEXHO02Il,
Cymcwrutl oeporcasruti yrigepcumem, m. Cymu

B ocTanHiif pokH, KOJTM HA TIEPITHH IIaH BUXOIUTH OHJIAiH HaBYaHHS,
Uit OUIbII epeKTUBHOT pOOOTH 31 CTyIEHTAaMH KOPHCHO Y BHKJIAIalLbKii
MIPAKTHIN 3aCTOCOBYBATH HOBI IMiAX0AHW Ta (JOPMH HABYAHHS 1 Mpe3eHTamii
iHdopmanii. 3apa3 B 3akyiazax BHUILOI OCBITH Ul OpraHi3alii HaBYaJIbHOTO
MPOIIECY BHUKOPHMCTOBYIOTBCSA SIK 3aralbHOMOCTYIHI cepBicn — «Google
Classroom» 3 «Google Meet» abo «Z0oom», Tak i BIacHi PO3POOKH.
Hampuknan, y CymcekoMmy nepskaBHOMY yHiBepcuteTi (CymlY) mmpoko
3aCTOCOBYIOTBCS ~ PENAKTOpP  CJICKTPOHHMX  HABYAJIBHUX  MarepiaiiB
«Lectur.ED» Tta mnardopma enekTpoHHMX HaBUalbHUX MarepiamiB «MIX
leaning». Lle mae 3Mory 3actocyBaTH HOBI METOIM Ta peali3yBaTh Cy4acHi
METOJUKW TIPOBEACHHA JIEKIIMHUX, TMPAKTHYHUX, CEMIHAPCBKUX abo
71a00paTOPHUX 3aHATh MPH BUKJIAJAHHI, Y TOMY YHCHi, TAKUX TEXHIYHHX
JUCHUIUTIH, SIK «Teopis enekTpUYHHX Ta eNeKTpOHHMX Kim», «[lpuxiamnHa
eIIeKTpOHiKa», «lIpumagm Ta MPUCTPOi OMTOENEKTPOHIKH Ta CITIHTPOHIKID
Tomo. Y [aHiii poOOTI XOTiB OM 3yNUHUTHCA Ha HAHOLIBIN Hi€BHX
METO/IMKAX, sIKi 3 SBWJINCS B OCTaHHI POKM — IHTEPaKTUBHHX JICKIISX,
MPOOJIEMHUX JIEKIISX Ta JeKIisX-auckycisx [1]. Taki ¢popMu 3aHATH JIETKO
MOJXKHa BIIPOBAJIUTH 1 TPW TPOBEJCHHI NPAKTUYHHUX, CEMIHApCHKHUX abo
nabopaTopHUX 3aHsATh. SIK MOKa3ye MPaKTHKa, 11 J03BOJISIE €PEKTHBHO Ta
SIKICHO MOOY/TyBaTH BUKJIaIaHHS HABYAJIBHOTO MaTepialy, a CTYACHTH Kpaiie
3aCBOIOIOTH HABYAJIBHY TIPOTpamy.

Ha BimMiHy Bim TpamWiiiHOi, B  IHTEPAKTUBHIA  JIEKITil
BUKOPUCTOBYETHCS MiHIMYM MOHOJIOTY BHKJanada, a HaJaecThCs IepeBara
Jianory BUKJIamada 3i CTylaeHTOM. lle crmpuse MmBHAINIOMY 3aCBOEHHIO
3HaHb cTylneHToM. Jlo mepeBar iHTEpakTHBHOI JEKMii BiIXHOCATH:
MOXUIMBICTD OTIPAITIOBAHHS BEJIMKOTO MAacHBY iHGOpMaIii, HaaromKeHHs
OTIEPaTUBHOTO 3BOPOTHOTO 3B’SI3KY 31 CTyJeHTaMM, MOO1LIi3allisi MUCIICHHS,
3HaHb Ta YMiHb CTYACHTA, pealizamis iHTepaKTHBHUX METOJIB HaBUYaHHS,
JOCSATHEHHS BUCOKHX Pe3yJIbTaTiB HaBUaJIbHOI MiSUIEHOCTI.
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[IpoGneMHa neKIisi CTaBUTh 3a METy PO3BHHYTH TBOpHi 37i0OHOCTI
CTYACHTA, CIpSIMyBaTl HOro B HANpPAMKY 3000YTTS HOBHX 3HaHb 4epe3
BJIACHY iHILIaTHBY Ta aKTUBHICTh y HaBUaHHI. Taky (opMy 3aHATTS OiLIbII
e(eKTHBHO BUKOPUCTOBYBATH 3 HEBEJMKOIO TPYTIOI0 CTYCHTIB.

Ilin dwac mpoBemeHHS IHTEPAKTHBHHUX 3aHATh  (JIEKIIWHUX,
MpaKTHIHUX 1 JaboparopHuX) IS BCiX (GopM HaBYaHHSA (ICHHOI,
MUcTaHmiiHOi, 3ao4Hoi Tomo) y Cym[lY akTUBHO BHKOPHCTOBYIOTH
mwiatpopMmy a8 oHnaiH HaBuaHHs «MIX leaning». IlepeBaramMu maHOTrO
CepBICY € JOCTYIHICTh BEIHMKOI KUIBKOCTI Y BIAKPUTOMY JOCTYIIi
HaBYAIBHOTO MaTepially iHIITNX aBTOPIB, 3 IKUM CTYIACHTH 3aBXKIU MOXYTh
JOJATKOBO O3HAHOMUTHCS, BIACYTHICTh HOTPEOM B JOPOTOBapTICHOMY
o0JagHaHHI, BUKOHAaHHS TECTOBUX Ta KOHTPOJBHMX 3aBJaHb MOXKHA
OOMEXMTH B 4Yaci, HE3aIEKHICTh BiJ 30BHIIIHIX peCypciB — BUKOHAHHS
nmabopaTopHUX PpOOIT MOXIIMBE Ha JIOKAUIBHOMY po0O0OYOMy  MiCI,
MOOUIBHICTS [2].

Sk moka3zye cTaTHCTHMKa CTYAEHTH B 3MO31 OIAHYBaTH Cy4YacHi
TEXHOJIOTI] HaBYaHHs, HaBiTh Taki, sk «MIX leaning», npo mo cBiguuTH
3arajbHa YCHIIIHICTF B KOHTPOJBHIN rpymi, mo craHoButh 100 %, a
akicte — 73 %. Bci 3aBmaHHs, sKi TOpPONOHYBajMCi B paMKax
Ja0OpaTOPHHUX Ta MPAKTUIHUX pOOIT, OyIM BUKOHAHI BYACHO. BibIIiCTh
CTYACHTIB CaMOCTIHHO ONAHOBYIOTh HaBUaJbHHH MaTepiaji, KpiM TOrO, 3
BUKJIaJIa4eM 3aBXK]IH € MOMIJIUBICTh MPOKOHCYJIBTYBATHCS OH-JIaliH.

1. Mauunceka H.I., Crenpmax C.C. CyuacHi (opMu opraHizailii HaBYaILHOTO
MPOIIeCY Y BHIIINA IIKOJi: HaBYaJIbHO-MeTomuuHui mocionuk. — JIeBiB: JIJITYBC,
2012. - 180 c.

2. la6enpuauk FO.M. BukoprcraHHs CydacHUX KOMYHIKalliHHUX 3ac00iB MpH
opranizauii auctaHuiiiHoro HaByaHHs // LLnsgxu BOOCKOHAJIEHHS 1103aayIUTOPHOI
pobotu crynenTiB: Marepianu Hayk.-meton. koH¢. (M. Cymwu, 14-15 TpaBHs
2020 p.). Cymu: Cym[1Y, 2020. — C. 61-62.
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OCOBJIMBOCTI JIJUCTAHIIMHOT' O HABYAHHSI
B MEJIWYHIN OCBITI

[karyna KO.B., a.men.H, npodecop; Tkauenko I0.A., k.men.H.;
Penpko C.I., acuctent

Kageopa excmpenoi meouunoi donomoeu ma meouyunu Kamacmpog,
Hasuanvrno-naykosuii meouunuti incmumym CyMCbKO20 0epHCABHO20
yHigepcumemy, m.Cymu

MenauyHa OCBiTa TPaIUIIIHO HIKOJIM HE OyJia TUCTAHIIIHHO B CHUITY
cBo€i cnenniky, a 3aBXKIN MPOBOIMIACS «O1IA JiXkKka XBoporoy». CydacHi
BUMOT'H JI0 MEIMYHOI OCBITH CYTTE€BO 3MIHWIHUCS, TOMY MUTaHHS SKiCHOT
IACTAHIIIHHOT OCBITH CTa€ SIK HIKOJIM aKTyaIbHIM. MeTa poOOTH ImoJisIrana
y BU3HAUCHHI 3HAYEHHS JEMOHCTpaIlii 3aco0iB 1 METOMIB JUCTAHIIHHOTO
HaBYaHHSA, SKI BUKOPHUCTOBYIOTHCS BHKIIQJadyaMH Kypcy «AHecCTe3i0Joris
Ta IHTCHCHBHA Tepamis» Kadeapu eKCTPEHOi MEAWYHOI JOTOMOTH Ta
MEIUITMHHU KaTacTpod B METUUIHIN OCBITI.

B ocramni 5 pokiB BukiazauamMu Kadeapu Oyna pospoOiieHa
METOJIMKAa TPOBEJICHHS OHJAWH 3aHATh 3 BHKOPUCTAHHSIM DI3HHX
SNEKTPOHHUX IUIAaT(GOpM, BiANPALBLOBAHUA MEXaHi3M KOHTPOJIO 3HaHb,
cTBOpeHa 0a3a mpe3eHTalid Ta Bifeo 3 OUIBIIOCTI TeM Kypcy, KIIHIYHI
KelcH 3 pi3HMX NHTaHb iHTEHCHBHOI Tepamii. Bennka yBara mpuaineHa
BUKOPDHCTAHHIO BIPTYalbHUX OHJAWH-TPEHaXepiB 3  OpPOHXOCKOMII,
XipypriyHux MaHimymsuid, intyOauii Tpaxei. Bei mi 3axogu n03BOJSIOTH
MOKPAITUTH AKICTh MEIUIHOT OCBITH.

3 wMeToro 3a0e3ledyeHHs HaBYAIHHOTO TIpoOIlecy Ha Ka(bez[pn
eKCTPEHOT JIOTMIOMOTH CTBOPEHHH YHIKadbHUH iH(OpMAIiifHO-OCBITHIN
MPOCTIp A TMPOTYKTUBHOI B3a€MOJIii HajgaBada i OTpUMyBada OCBITHIX
nocinyr. BiH cknamaeTbes i3 caiity xadenpu Ta eJIeKTPOHHHX miatdopm
IUTST KOMYHIKAIi 31 cTyAeHTaMu y peaimbHOMy daci - Zoom, MS Teams,
Google Meet. Ha caiiti kadheapu BUCBITIICH] OpraHi3aIlifiHi Ta HaBYAILHO-
METOJIUYHI Marepiaiu (TeMaTU4Hi IUTaHW, PO3KIAN JIEKIiHd, CeMiHApChKUX
Ta TPaKTHYHHX 3aHATb, HOBHHHU Kadeapu, CHHCKH PEKOMEHJOBaHOI
JTEpaTypH, TOCWIAHHS Ha iHTEpHET- pecypcH, 0a3u JaHWX, HaBYAIbHI
MOCIOHUKY Ta METOJMYHI PEKOMEH/IaIlii). Y NpOBEJICHHI HAaBYaHHS IIUPOKO
BHKOPHUCTOBYIOTHCS €IEKTpOHHI pecypcu 6i0mioTexkn CymY (moctyr mo e-
KHUT BUAaBHULTBA Elsevier na mmardopmi ScienceDirect, HoBa HaB4YaIbHO-
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METOAWYHA JIiTepaTypa Ta HayKOBi mepioawdHi BuganHs). [1im gac mexiii,
SKi 3a3BMYall MPOBOAATHCS Ha riathopmi Google Meet a6o Zoom,
JIEMOHCTPYIOTHCS MYJIbTUMEIIMHI Mpe3eHTallil Ta HaBYajibHI BiICOPOJIMKH.
Takox Ha nux miardpopMax iCHye MOXKIIMBICTh KOMYHiKalii 31 CTyieHTaMu
IUIss OOrOBOPEHHS HE3PO3yMUIMX TNHTaHb. [IpakTW4Hi Ta CeMiHApChKi
3aHATTS MPOBOJATHCS B peXUMi BimeokoH(pepeHmii Ha muardopmi Zoom.
e nmo3Bomsie mpuiiMaTd ydacTb B JUCKYCii BCIM y4YacHHKaM OCBITHBOTO
mporiecy. KimiHiuHI Keiich OOTOBOPIOIOTBCS CTYAGHTAaMH B Tpymax i
KOHTPOJIIOIOTBCS BHKJIaJadueM 3a JIOTMIOMOTOI0  cremianbHoli  (YyHKIIT
«KimHara  oOroBopeHHs».  MOXJIHBICTD  TPOBEACHHS  €K3aMeHY
3abe3neuyroTh miarhopmu Mix learning ta Google classroom.

Jns  caMmoCTiffHOTO oOmpamioBaHHS CTyAeHTaMHu iHdopMarii Ha
HaByasibHi miarpopmi CymlY Mix learning Buximamauamu kadeapu
CTBOPCHHI KypC 3 MPEIMETyY «AHECTE310JI0Tisl Ta IHTEHCHUBHA Tepallis» y
BUIBHOMY JOCTYIi Ha YKpaiHCBbKiil Ta aHrJiHcbKii MOBax, SIKiH MiCTHTh
apxiB MyJbTHMEIIMHUX JIEKIiH Ta TECTIB M0 KOXXHOI TeMH. 3 METOI0
JOCSATHEHHS NIEBHOTO PiBHS MaHIMyJSAiHHUX HABUYOK MiJ] Yac OCBITHHOTO
npollecy BUKOPHCTOBYIOThCS HACTYIHI BipTyanbHi TpeHaxepu: Pulm EX —
BipTyaJibHa iHTepBeHLIHHA OpOHXOCKOTT, Cardio Ex -
KapJioBackysipHuil TpeHaxep, Airway EX Virtual Surgery — BipryansHuit
TpeHaxkep iHTyOauii Ta SimuSurg — Xipypriuauii cuMynsTop.

Buknanauamu kadenpu CTBOpEHi 1 BacHI KOMII'IOTEpHI Mporpamu
«Cnoci0 OWIHKM TSDKKOCTI CTaHy MOCTPaXKTAJIOro 3 TpPaBMAaTHYHUMHU
YIIKO/KCHHSIMH Ha JOTOCHITaJbHOMY eTami» Ta «TepmiuyHa TpaBMa». Y
3B’S3Ky 3 IOCTIMHWUM OHOBJICHHSM MEIUYHOI iH(pOpMaIll BHKIagadyamMu
KaeapHu MOCTIHHO MOHITOPYIOTBhCS OHJIaHH-KOH(EpeHIii, BieoneKii Ta
MaiicTep KilacH 3 MUTaHb aHecTesionorii Ta peanimarosnorii. [locunanuas Ha
peecTpaniro Ta yd4acTh HAJCHJIAIOTBCS CTYACHTaM depe3 OCOOMCTHI
kaOiner. [lomiOHa camocTiitHa poOoTa JO3BOJSAE MONIMIINTH Ta 3aKPITUTH
OTpUMaHi 3HaHHS, BUUTh KOMYHIKYBaTH 3 BITYM3HSIHUMU Ta 3apyOiKHUMHU
KOJIEraMH.

[NosiBa Benmkoi KiTbKOCTI Jukepen iHopmaii, pi3Hux miatdopM A
HAaBYAHHA 3 MOXIIMBICTIO BUKOPUCTAHHA MYJIbTHMENIHHMX TEXHOJIOTIH,
MOCTifHE BAOCKOHAJIEHHS! METOAWK BHKIJIAJAaHHs pOOISATH mpouec 3100y TTs
IUACTAHIIIHHOI OCBITH IIKaBUM 1 C(QEKTHBHHM, HE3Ba)KAIOUYW Ha IIEBHI
Henoniku. CyyacHi peajii BUMararoTh iHpopMaTu3alii MEJUYHOI OCBITH Ta
CTBOPCHHSI YMOB JUISI OBOJIOMIHHS 1H(GOPMANIHHAMH TEXHOJIOTISIMH BCiMa
YYaCHUKaMH OCBITHBOTO MPOLECY - 1 CTYAEHTOM, 1 BUKJIaJaueM.
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CEKIIIA 2:
HaykoBo-MeToAu4HI acneKTH BUKJIAJAHHS HABYAJIbHUX AU CUMILIIH

IMPLEMENTATION OF THE GREENING APPROACH IN
LEARNING THROUGH RESEARCH

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

1The Department of Biophysics, Biochemistry, Pharmacology and
Biomolecular Engineering, Medical Institute, Sume State University, Sumy
2The 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.2, PhD, associate
professor; Khaniukov K. S.?!, postgraduate; Varakin V. O.1, postgraduate

!Department of Applied Materials and Technology of Constructional
Materials, Sumy State University, Sumy
2Department 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 using 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.
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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
quality 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.

46



CEKIIA 2: Hayxo6o-memoouuni acnekmu UKIA0AHH S
HABUANLHUX OUCYUNTITH

HAYKOBHM CEMIHAP ACITIIPAHTIB SIK OBOB’iBKO_BI/Iﬂ
EJIEMEHT HNIZITOTOBKH JOKTOPIB ®LJIOCO®II

Onnoxasopernp JI.B., 1.¢.-M.H., mpodecop;
[pouenxko LYO., n.¢.-M.H., mpodecop

Kagheopa enexmpoHiKu, 3a2aibHoi ma NPuUKIaoHol Qizuxu,
gaxynemem EnlT, Cymcoxuii oepoicasnuii yunisepcumem, m.Cymu

B ymoBax cy4acHOi cHCTEMH OCBITH Ba)XKJIMBY POJIb BilirparoTh HOBI
akTUBHI (opMHu opraHizaiii HaykoBoi pobotn. Ha kadenpi enekTpoHiky,
3aranpHOl Ta mpuKIagHOT i3k CyMCBKOTO JIep’KaBHOTO YHIBEPCHTETY
MOHAJI IT’ITH POKIB YCITIITHO BIIPOBAKYIOTHCS y TIPAKTHKY HAYKOBI CEMIHapH
acIipaHTiB, OCHOBHOIO 3a/1a4el0 SIKUX € ()OPMyBaHHS SBJICHb MPO CYYacHHIH
CTaH HAayKOBHX JIOCSTHEHb; MiJBUILEHHS HAyKOBOTO KPYro3opy; PO3BHUTOK
eKCIIEpIMEHTANIbHHX, MPAKTUYHUX 1 TBOPYMX HABMYOK MaHOYTHIX TOKTODIB
¢inocodii 3a crienianbHicTio «IIpukianHa izrka Ta HAHOMATEPIAIID).

HaykoBi  cemiHapu mpoBogstecs ans acmipantie -1V xypciB 3
MEPIOANYHICTIO OAMH Pa3 Ha MICAlb y BUIIAAI HAYKOBOi JIOTOBIiAl 3a
pe3yJibTaTaMi  BJIACHUX EKCIICPHUMEHTAIBHUX JIOCHI/UKEHb Ta aHawi3y
JTepaTypHUX JaHUX 3 TEMAaTHKU JUCEPTAllifHUX poOiT. AcmipanTu Kadenpu
BUCTYTIAIOTh 13 3a3JaJIeTifb MiATOTOBICHUMH JIOTIOBIISIMH, B OOTOBOpPEHHI
AKMX OepyTb ydacTh IHINI acmipaHTH. Yci 0e3 BHKIIIOUCHHS YYaCHUKH
HAyKOBOTO CEMiHApy OTPHUMYIOTh CydYacHy 1 akTyalbHy iHQoOpMmaIito, sKka
CTUMYJIIOE iX MHUCIEHHS, OaKaHHS NpUHAMAaTH ydyacTb B oOroBopenHi. Ciix
TaKkoXX BIIMITHTH, IO Moxaeparop cemiHapy (mpod. Hemmitko C.0.) 3amae
JOAATKOBI IUTaHHSA, 30PIEHTYBABLUIMCH Yy XOXI BHCTYIIB, MOMIiYal0uu
IPOOJIEeMHI MOMEHTH, SIKi BEMYTh J0 TTOAAIBIIOI TUCKYCIl.

HaykoBi cemiHapu acmipaHTiB BHKOHYIOTb, B OCHOBHOMY, OCBITHIO
GYyHKIiO (X04a eJeMEHT KOHTPOII 3amumraerbes) [1] 3 meroro
MiIBUIIEHHS HAyKOBOTO KpPYro3opy, PO3BHTKY €KCHEPHUMEHTAJIbHHUX 1
NPakTUYHUX  HABHYOK, YJOCKOHAJEHHs HAaBUYOK JIOTIOBia4iB  Ta
MOJKIIUBICTD CIIKYBaTHCh 3 ayIUTOpPi€l0o, IO OyK€ AaKTyaJbHO JJis
aCIipaHTiB SIK MaHOYTHIX BUKJIAJaqiB 3aKJIaJiB OCBITH.

1. Opnonsopeus JI.B., Huxupyit JI.I., Cemenpko M.II. AkTuBHI (OpMH Ta METOH
iHTerpauii HaB4aJIbHOI 1 HayKOBO-IOCIiHOT poboTu cryaeHTiB / Marepiain IX Hayxkoso-
MeToanyHoi KoHdepeHwil «1Inaxu BIOCKOHaJIEHHS [103aayIUTOPHOI pOOOTH CTYICHTIBY. —
2018. — Cymu: Cym1Y. — C.16-18.
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JOCBIA HABYHAHHSA CTYJAEHTIB IPAKTUYHUM HABUYKAM
HAJAHHSA HEBIJAKJIAJHOI MEJNYHOI JOITIOMOI'A AITAM

XwxkHs f.B., kaHa.Men.HayK, JOUEHT

Kagheopa excmpenoi meouuHoi donomo2u ma meouyuHu
kamacmpogh, Haguanvno-naykoeuii meOuuHuLl iHcmumym,
Cymcoxuii depacasnuti ynisepcumem, m.Cymu

Hamanas MenudHOi MOTIOMOTH MITSM 1 MIJUTITKAM y HEBIIKIATHUX
CTaHax 3aBXIM OyJI0 HarajabHOK mnpoOieMor. ToMy TpH MiArOTOBII
CTYJICHTIB OJIHUM 3 HaWBaXKJIMBIIIUX 3aBJaHb € MiJrOTOBKa JiKaps, AKUN
BOJIOZIE HE TUIBKA TEOPETUYHUMHU 3HAHHSAMH, a W MPaKTHYHUMH
HaBUYKaMM 3 HaJaHHS HEBIIKIIAIHOI JOMOMOTH MiTSIM. MeTa TOCIiIKEHHS
MoJIsATaja y BUBUEHHI JOCBIAY BIPOBAKCHHS CUMYJIISIIHHIX TEXHOJIOTIN y
MPOLIECi OBOJIOIHHSA MPAKTUYHUMU HAaBMYKAMU HAJaHHS HEBIIKJIAIHOI Ta
eKCTpeHOI MeIMYHOI JOTOMOTH HiTsAM Ha Kadeapi eKCTpeHOi MeIuvHOi
JTIOTIOMOTH Ta MEIUIIUHY KaTacTpod.

3 2021 poky kadenpa po3nodana HaBYaHHS CTYAEHTIB 5-T0 Ta 6-T0
KypciB, MapaMeIuKiB TPaKTHYHHX HABHUYOK HAJaHHS  HEBiJKJIaJHOT
JormoMoru aitsaM Ha tpeHaxkepi «Laerdal Little Babyy». Tpenaxep mo3soisie
CTYACHTaM 3a KOPOTKMH dYac BHPOOHMTH CTIMKMH CTepeoTHN i,
HEOOXiMHUX [UIA YCHINIHOTO 3[ifiCHEHHS 3aXOJiB 3 TMOPATYHKY JKUTTA
MOCTpaXJaiol MTUTHHU. MaHEKEeH JWTHUHU KOIIIE 30BHIIIHI aHATOMIYHi
O3HaKM 1 pyxoBi (YHKINI TATHHW, a AHATOMIYHHN ITUCIUICH YCITIIITHO
3a0e3redye THMYACOBUI KOHTPOJIb HABYAIBHUX MPOrpaM. Y HaBYAIBHOMY
MpoTieci BUKOPHUCTAHO TPOTPAMH: BHBUIBHEHHS MHXAIBHUX MUISXIB TPH
o0Typauii KopeHeM S3UKy, oOTypamii 4yKOpiIHMM TinoM (IuThHa Oe3
CBIIOMOCTIi Ta B CBITOMOCTI); BUILJICHHS JUXaIbHUX IIIAXIB IIPH 00Ty parii
PIAMHOIO; IITYYHA BEHTHISILIISI JISTEHb; 3MiHU CEPIICBOTO PUTMY.

BnpoBamkeHHs CydacHUX METO/IIB IMITAIlifHOTO HAaBYaHHS B OCBITHI
MpOrpaMu  CTYACHTIB MEIWYHOTO IHCTHTYTY JO3BOJS€ e(EeKTUBHO
MiATOTYBAaTH CTYACHTIB 0 PeaTbHOI IPaKTHYHOI MisIIBHOCTI Jikapsa. Takuit
¢opMaT MArOTOBKM OCOONMMBO  aKTyalbHHWN Ui BiAIpaIfOBaHHS
QITOPUTMIB HAJaHHS EKCTPEHOI Ta HEBimKIIamHOI momoMoru. OYeBHIHO,
0 B TEPMIHOBIN cHTyarii Jikap 3000B'I3aHUI MIAXOAUTH O «IIBUIKUX
pilieHb», TPYHTYIOUHCh Ha aBTOMAaTH30BAaHOMY CTEpEOTHI  JIiH,
c(hopMOBaHOMY TPU CUMYJIAIIHHIX TPEHYBAHHSX.
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®I3UKA B CUCTEMI NIJIFOTOBKU BUUTEJISA XIMIT

AL CanTukoBa, K.(.-M.H., JIOIICHT;
J.1. Cantukos, a. ¢., CT. BUKJIaga4d

Kageopa mamemamuxuy, Qizuku ma Memooux ix Hag4amHs,
Cymcwkuii 0eporcagnuil neda2o2ivHull yHisepcumem
imeni A.C. Maxapenxa, micmo Cymu

B ocBitHRO-IpOdECiifHNX TporpamMax MiArOTOBKM YUUTETIB XiMii
BKJIFOYUCHA SIK OCHOBHA JTUCIMILTIHA — (Di3muka. BuBdueHHs ii mumaHyeThcsl Ha
nepmomMy Kypci. IlutanHs, ske dYacro 3a4alOThb CTYHEHTH, ULIOAO
HEOOXITHOCTI BHUBUYEHHSA (GI3UKA MaHOyTHIMH BYHTEISIMH Ximii, Tpeda
PO3TISHYTH BKe Ha mepirii sekmii. [lix yac BuknmamanHs marepianmy 1€l
JEeKIii CTYAGHTH pPa3oM 3 BHKIAQJAa4eM TMPHUXOJATh A0 PO3YMiHHS, IO
ICTOpPis B3a€MO3B’SI3KiB MK (Pi3MKOIO SIK HAYKOIO Ta XiMi€0 HAallOBHEHA
MPUKJIAZaMA  B3a€EMHOTO OOMiHY iesiMH, OO'€KTaMH Ta MeETOoJlaMHu
nociimpkeHHs. CydacHe eKCllepUMEHTaIbHE TPUPOJO3HABCTBO 3apOIUIIOCS
qume B KiHii XVI cromitrs. Jlami 3 HbOro BUALIIOTHCS (hi3uKa, Ximis,
Olojoris, SKi IOYMHAIOTH IHTEHCHBHO po3BUBartucs. [IpakTmuHO Ha
KOXXHOMY €Talli CBOIO PO3BHUTKY (i3MKa «IOCTadae» XiMil0 OCHOBHUMH
MNOHATTAMU Ta 30aradye TeOpisiMH, SIKI MaloTh MAi€BUH BIUIMB Ha il
HNOAAIBIINI PO3BUTOK.

CTyneHTH TIOBHHHI PO3YMITH, IO YMM OiNbII CKIAJHUMHU CTalOTh
XIMIYHI JIOCTIJKCHHS, TUM Ounbllle (I3MYHUX METOIIB, a, OTXKe, 1
o0naHaHHS BUKOPUCTOBYETHCSA B XiMil. ChOTOEHHS MiATBEPIIIO TICHHHA
3B'SI30K MK IPUPOJAHUYUMH HayKaMH.

®di3uka i XiMis BUBYAIOTH OJHI 1 Ti ) 00'€KTH MPUPOIH, aje KOKHA
Hayka O0auuTh B HUX CBid mNpeAMeT IOCHIPKeHHs. XiMis BUBYAE
3aKOHOMIPHOCTEH YTBOPEHHSI MOJIEKYJ, iX CKJIaJ, XiMi4HI BIIACTHUBOCTI,
3B'SI3KM, YMOBH AMcCOLIalii HAa OKpeMi CKJIaJoBI — TOOTO Ha aToMmH. Are,
MOJIEKyJIa K (PI3MIHUN 00'€KT JOCTIIKYETHCS 1 MOJIEKYISIPHOIO (DI3UKOTO.
Teopis BiZHOCHOCTI, KBaHTOBa MeXaHika, (pi3Wka siapa Ta eleMEeHTapHHX
JaCTHHOK TPOJECMOHCTPYBAIH Il TIHOII 3B's3kK (Pizukm 3 Ximiero. byio
MOKAa3aHo, L0 MOSCHUTH BJIACTHBOCTI XiMIYHUX CHOJYK MOKJIMBO JIUILE
CIHUpAIOYNCh HAa PO3YMIHHA KBAaHTOBO-MEXaHIYHHX IIPOLECIiB, AKi
MPOXOJATH HAa PiBHI MPOTOHIB 1 HEUTPOHIB B SAPi Ta, 0COOINBO, EIEKTPOHIB
30BHINIHBOTO MMapy €IeKTPOHHOI 000J0HKK atroMiB. Came cydacHa (izmuka

49



CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

3MOTjia TOSCHWIA TPUPOMY XIMIYHHAX 3B'SI3KiB, OCOOJMBOCTI XiMITHOL
OyIOBH OpraHIYHMX 1 HEOPTraHIYHHWX CIIONYK TOINO. TakuM YHHOM, I
HezarepeyHuid akT, mo XiMig oToueHa (i3uKor 3 ycix 0okiB. I miiicHo,
npeaMeToM  XiMii € pedyoBMHa 1 ii meperBopeHHs, abo, Ha PiBHI
CTPYKTYpHOI oprasizarii, - MOJIEKYJIH 1 iX IepeTBOPEHHSI.

XiMigs Mae TIiCHI 3B’SI3KH SK 3  MaKpPOCKOIIYHOK (i3UKOI0 -
TEPMOJIMHAMIKOIO, TaK 1 3  MIKpO(I3HKOIO - CTAaTHCTHYHOIO (Ii3UKOI0 Ta
KBaHTOBOIO MexaHikoro. Hazapa3 Bxe BiIOMO, HACKUIBKM IUTITHUMH IIi
3B SI3KU CTAJIM I XiMii.

3 TepMOIMHAMIKM BHHHKIIA XiMiYHA TepMOJWHAMIKa SK HayKa TPO
ximiyHy piBHoBary. CraructuuHa ¢isuka 3amovarkyBajia XiMi4HY
KIHETHKY — PO3.IiJ, SKHH BUBYA€ MIBHIKOCTI XiMIYHHX mpoiieciB. KBanToBa
MEXaHiKa TMOSICHUJIA CYyTHICTh MEPIOJAMYHOrO 3aKOHY Ta HOro rpadiqHoro
BiIOOpa)KEHHS  TEPIOJWYHOI  CHCTEMH  XIMIYHHX  CIIEMCHTIB  Ta
3aloyaTkyBajla PO3BUTOK Cy4YacHUX YsBICHb MPO XiMiuyHy OyAoBy i
peakuiiiHy 34aTHICTP — KBaHTOBY Ximiro. Cporomi y XiMigHHX
JOCHTIDKEHHSIX ~ IIMPOKO  BHKOPHUCTOBYIOTHCS  (i3MYHI METOOU  Ta
obnmannanas. llpakTHyHO y BCIX XIMIYHHX YHIBEpCHTEeTax 1 1HCTHUTyTax
CBITY € BeNuKi (i3MKO-XiMiuHI BiAginu Ta Bigainmu (Qi3sMYHUX METOIIB.
XiMis MaKCUMaJIbHO BUKOPUCTOBYE BCIO Millb CYy9acHO1 (Pi3uKu.

®i3nyHa XiMisl € Bce K HAHOUIbII SICKpaBUM MPHUKIIAZ0M TIIHOOKOTO 1
BCEOIYHOrO 3MUTTS HayK. Po3yMiHHS TiCHOTO 3B’S3Ky (I3MKH 1 Ximii,
npoOymKye LIKaBiCTh y CTYAEHTIB, MOTHBYE iX A0 BUBYEHHS (i3UKH K
JTUCLUIUIIHE Ha mepmoMy Kypcli i ¢izmyHol XiMii Ta (i3WYHUX METOJiB
JOCHIDKEHHST y MailOyTHEOMY .

METOANYHI ACIIEKTU BUKJIAJAHHS ITIPAKTUYHUX
3AHSATH 3 HABYAJIBHOI JJUCHUITJIIHU "ACTPOHOMIS"

IlIymakosa H.I., x.¢.-M.H.,m011eHT, Bopucenko A.M., cTymeHTKa

Kageopa enekmponiKu, 3a2a1bHoi ma npukiaoHoi ¢izuxu,
gaxynemem EnlT, Cymcokuii oeparcasnuil ynisepcumem, m.Cymu

Kypc actponowmii y BH3 mae Ha meti chopmyBaTi ysSBISHHS PO

OynoBy BcecBity sk OIHY 3 HaWBayIIMBIIIUX CKJIAJOBHX TPHUBAJIOTO i
CKJIAJIHOTO IIUISAXY MI3HAHHS JIFOJICTBOM HABKOJIUIIHLOI MPUPOIH, & TAKOK
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cnpusTH GopMyBaHHIO Cy4acHOI HAyKOBOi KapTHHH cBiTy. OpraHizoBytoun
HaBYaJIbHO-BUXOBHHUH IMPOIIEC MIPHU BUBYEHHI KYpCYy acTpOHOMIii, HE0OXiTHO
BUKOPUCTOBYBATH Pi3HI METOAHM, 30KpeMa CJIOBECHi, HAOUHI Ta MpPaKTHYHI
3aHSATTSI.

[IpakTuuHi 3aBAaHHs, MarOTh I KypCy acTpOHOMii Take X
Ba)KIIMBE 3HAUYCHHS sIK 1 1aboparopHi poboTu. YMinHs, chopMoBaHi iy yac
BUKOHAHHS MPAaKTUYHUX POOIT, HO3BOJSATH CTYAECHTOBI 3aCTOCOBYBAaTH Ha
NPaKTUIl pi3HI ACTPOHOMIYHI METOJH, CHIBBIIHOCUTH pe3yJbTaTH
MPAaKTHYHOI JiSUTGHOCTI 3 TEOpi€l0, BUKOPUCTOBYBAaTH Ha TPAKTHII
MDKIIpeMETHI 3B’sI3KH. BuBUeHHs acTpoHOMIi Mae Taki MpPaKTHYHI I
O3HaHOMJICHHS 3 METOAaMH IIi3HaHHA BcecBiTy; crocTepexeHHs
ACTPOHOMIYHHUX SIBUIL; BUKOPUCTAHHS MPOCTHX aCTPOHOMIUHUX MPHUIIAIIB;
HaOyTTS BMiHb 3aCTOCOBYBaTM OTpHMaHi 3HAaHHA MU IIOSICHEHHS
ACTPOHOMIYHMX SIBUIl 1 NPUPOJHHUX TMPOINECiB; HAOYTTS HABUYOK B
PO3B’sA3aHHI NPAKTHYHHUX XKUTTEBHUX 3a7ad, ITOB’SI3aHUX 3 BUKOPUCTAHHAM
aCTPOHOMIYHMX 3HaHb Ta BMiHb. HaWroNOBHIMIMM Ui acTPOHOMIYHOT
MPAKTHKH € CIIOCTePEeKEHHS, BOHM MOXYTh OyTH pealizoBaHi SK
HEO30pOEHMM OKOM, TaK 1 3a JOIOMOIOI0 TEJIECKOIiB, 3a JIOTMOMOTOI0
30psIHUX aTiaciB, KapT, HeOecHOI cep, 3HIMKIB 30psHOTO Heba Ta iH. Ilpm
po0OTi CTYACHTIB 3 LMMHU 3aco00aMU HaBYaHHS MOTPiOHO, MO0 BOHU
3aCBOIMM TICBHI 3HAHHSA, CHOPMYBaJM YMIHHA 1 HaBUYKA POOOTH 3
Humu.PoGora 3 wMogmemmo HeOecHoi cdepu monsrae 'y BMiHHI
MIPOJIEMOHCTPYBAaTH HEOECHI mapaieii i J0OOBUl pyX HEOSCHHMX CBITHII 3a
3aJJaHUM CXMJICHHSIM BiTHOCHO MaTe€MaTHYHOTO TOPHU30HTY Ta HeOEeCHOro
€KBaTOpa, BMITH 3pOOUTH BHCHOBKH IIPO XapaKTep pyXy HEOECHHUX CBITHII 1
PO TPHUBAIICTh iX BUIUMOCTI IMPOTATOM JOOM B 3aJEKHOCTI Bim iX
cXuieHHs. BukopucTaHHs pyxoMOi KapTu 3HA4YHO IIOJIETLIIY€ OPi€EHTYBaHHA
30py CHocTepiraya Ipu BUBYCHI 30pSHOTO He0a, Ja€ MOXKIUBICTH
ycTaHOBUTH ToJioxkeHHs COHII Ha SKNINTHIN B 3aJlaHy KaJleHIapHY Jary,
BU3HAYUTH TMOYATOK, KiHEIb 1 TPHUBAIICTh [EHHOI YAaCTHHH JO00M Ha
reorpaiyHiil MIUPOTI CIOCTEPEKEHHS Ta 3°sCyBaTH, SKi HeOecHI Tima i3
CTaJTMMU  €KBAaTOPiaJbHUMH KOOPAMHATAMU  3HAXOIMUTHUMYTHCS  Haj
TOPU30HTOM BHOYI TOrO 4YHW iHIIOro JAHS pOKy. Jist ¢dopmyBaHHA Yy
CTYJIEHTiB BMiHb Ta HAaBHYOK pPOOOTH 3 acTPOHOMIYHWMH TPHIATAMH
notpibHO mondaTH mMpo 3abe3NedyeHHs] NPaKTUKYMy OOJaJHaHHAM 1
JOBIIKOBUMH ITOCIOHUKAMU.
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KOMITETEHTHICHUM NIJIXIJI ITPU BUKJIAJTAHHI BIOXIMII
JJIA CTYAEHTIB-ME/IUKIB

Yopmna I.B., k.0.H., morenT; [amuaa H.M., k.0.H., 1oTIeHT

xagheopa biogizuxu, bioximii, papmaxonozii ma o6iomonexyasipHoi
inocenepii, HasuanpbHo-nHaykosuti meOuuHuil incmumym,
Cymcoxuil oeporcasnuti ynisepcumem, m. Cymu

[podecis nikapst € onHi€l0 3 HaMCKIAAHINMX, MO MOTpedye
MOCTIHHOTO MPOdeCciHHOTO BIOCKOHAJICHHS, CAMOOpraHi3allii, MOTHBAIIIi 110
CaMoOCBITH. Y 3B’A3Ky 3 IIMM aKTyaJbHUM € peali3allisi OCBiTHBOI
KOMITOHEHTH 3 YpaxXyBaHHAM KOMIIETEHTHICHOTO Mmiaxoay. Mera poGortu
noJisirajla y BHUCBITJICHHI OCOOJMMBOCTEH BUKJIaJaHHs OiOJOTIYHOT Ximii
cryaeHTaM-MenukaM CyMCBKOI'O AEp’KaBHOTO YHIBEPCHTETY 3 OIJISiAy Ha
BUMOT'H KOMIIETEHTHOCTI.

VY Bumiii MenwdHIA OCBITI KOMIETEHTHICHUH MiAX1J Opi€HTOBaHMUI
Ha TpakTH4YHy CHOPSMOBaHICTh HaBuaHHA. HeoOXigHOIO  yMOBOIO
MArOTOBKM  (haxiBIiB  BUCOKOTPO(dEcifHOrO piBHI €  aKTHBI3aIlis
Mi3HaBaJbHOI [iSUIBHOCTI CTYJCHTIB, ()OpMYyBaHHS iX KOMYHIKAaTHBHHUX
HAaBHYOK 1 3aTHOCTI MPAITIOBaTH B KOMaHi, BMIHHS 3IHCHIOBATH ITOIIYK
iHpopMaLii i3 3acTOCYBaHHAM CY4YacHUX IH(QOPMALIHUX TEXHOJOTIMH.
MaiiOyTHi JliKapi TOBWHHI HE JIUIIC BOJIOMITH 3HAHHAMH, a ¥ BMITH
3aCTOCOBYBATH X MpH BHUPIIIEHHI MPAaKTUYHUX 3aBJaHb. 3TiTHO CTaHAApPTY
BHIIOI OCBITH AJISl APYTOTo (MaricTepCchKOro) piBHSA BHUIIOI OCBITH HepeniK
3arajJbHUX KOMIIETCHTHOCTEH BHITyCKHHKAa € OOOB’S3KOBOIO CKJIAJ0BOIO
oCcBiTHROT mporpamu «MemumuHay. KoMIETeHTHICHMA MiAXix 10
BUKJIQIaHHS JUCIUIUTIH [IUKJY 3arajibHOi Ta MPOQECiiHHOI MirOTOBKYU IS
CTYZCHTIB-MEIMKIB € TaK0XX OPIEHTHPOM Ha IUISIXY IO MiKHapOIHOI
aKpenuTaIlii OCBITHBOI IPOTPaMHU.

Ha 3assTTsIX 3 OionorivyHOI XiMii BHKOPHCTOBYIOThCS PI3HOMaHITHI
METOJM 1 METOJIMKY BUKJIaAaHHS, CIIPSIMOBaHI Ha PO3BUTOK Y CTYACHTIB BMiHb
1 HaBMYOK 3aCTOCYBaTH 0a30Bi 3HAHHS MPH BUPIIICHHI MATaHb NPAKTHYHOTO
3MICTy: TIPOOJIEMHO-OPIEHTOBaHE HABYaHHS, METOJ CHUTYalliliHOTO aHai3ly,
poboTa y rpynax, METOJl KOJICKTUBHHUX Ta IHIANBIIyaTbHUX IIPOCKTIB, TUCKYCIL.

3 Meroro (opMyBaHHS MPOQECiHHUX KOMIIETEHTHOCTEH MaiOyTHIX
KIHIOUCTIB ~ CTYAGHTH  ONpaubOBYIOTH  3aBJAHHA  NPAKTHYHOTO
CHPSIMYBaHHs, 110 HOTPEOYIOTh BHUKOPHCTaHHSA 3aCBOEHUX TEOPETUYHHUX
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CEKIIA 2: Hayxo6o-memoouuni acnekmu UKIA0AHH S
HABUANLHUX OUCYUNTITH

3HaHb U aHalli3y KOHKPETHHUX KIIHIYHUX CHTyalid. 3MIHIOETbCS TpHU
OMY 1 pOJIb CTYJCHTA: 3aMicTh NACHBHOTO HAKONWYEHHs 3HAHb Ta
BIATBOPEHHs] HABYAILHOTO  Marepialy akKLUeHTH 3MIIIyIoThCS Ha
CaMOPO3BUTOK, JOCHITHUIBKY ISITBHICTh, 3JaTHICTh MPAKTHYHO iSITH.
Hanpuknan, y npoueci BuBueHHS TeMu «Perymsmis ¢epMeHTaTHBHUX
MpOLIECiB  Ta aHajmi3 MeXaHi3MIB BHHHUKHEHHS €H3MMOINaTiii» OyIo
3aCTOCOBAaHO  pi3HI  BUAM  HaBYaJbHOI  JIsTIBHOCTI: 1) jmomariHe
OTIpAIIOBaHHS CTYACHTAMU TEOPETUYHOTO MaTepiany 3TiIHO HaBEJACHOTO y
METOAWYHUX BKa3iBKaxX MeEpelliKy NMUTaHb 10 KOKHOI TeMH; 2) BUKOHAHHS
IHIUBIIyalbHUX ~ THCBMOBHX  3aBAaHb  CaMOCTIHHOI ~ po0oTH Y
po3pobneHoMy  Bukiamadamu  Kadempum  «Pobouomy  3ommTi s
MPaKTUIHUX 3aHATH 3 O10JIOTIYHOI XiMii»; 3) TeOpeTHYHa MiATOTOBKA M0
BUKOHAHHS ~ EKCIEpUMCEHTAJbHUX  JlabopatopHux  poOiT  «Brums
aKTHBAaTOPIB Ta 1HTIOITOpIB Ha AaKTHUBHICTh aMilla3d CIUHH» Ta
«Bu3HaueHHS AaKTHUBHOCTI XOJIHECTEpa3W B CHPOBATI KpOBi», MIO
nependayae AOMAIIHE OINPAIIOBAHHS CTYJICHTAMH METOIWKHU TPOBEICHHS
eKCIIEPUMEHTIB Ta YaCTKOBE O(OPMIICHHS IPOTOKOJY (MPUHLIUI METOIY Ta
KITIHIKO-/1IaTHOCTUYHE 3HAYEHHsI), BUKOPHCTOBYIOYHM METOIMYHI BKAa3iBKH;
4) BUKOHAaHHA Ja0OpPaTOPHOTO TPAKTUKYMy B ayJIuTopii OKpeMUMHU
rpynmamMma 3 4-5 CTyAeHTiB; 5) 3aBepmieHHS OGOPMIICHHS TIPOTOKOJIIB
nabopaTopHUX poOIT — 3amuc pe3yibTaTiB y TaOJMHULIO, PO3pPaxyHOK
3HAQUYEHHS aKTUBHOCTI (QepMeHTy Ta (OpMYJIIOBaHHS BHCHOBKIB;
6) 0OroBOpeHHs Ta IHTEpIpEeTaLisl OAEPKAHUX Pe3yJIbTaTiB Ja0OPaTOPHUX
JOCIKEHB; 7) pO3B’SA3aHHS TPyNaMH CTYIEHTIB CHUTYyalliHHUX 3aBIaHb
IIOA0 3aCTOCYBAaHHS EH3UMOMAIarHOCTHUKU JUIS BUSIBICHHS 3aXBOPIOBaHb
BHYTPIIIHIX OpTraHiB; §) TECTOBHH KOHTPOJIh 3HAHb CTYICHTIB 3a TEMOIO
3aHATTA (KOMII'IOTEpHE TecTyBaHHA Ha miatdopmi Mix.SumDU).

TakuM YMHOM, KOMIIETSHTHICHUH MIiAXiJ Y BUKJIaJaHHI 01010T1U4HOT
Ximil Ha JIpyroMy Kypci HaBYaHHS CTyJIEHTaM-METUKaM pOOWTH Iporiec
HaBYAHHA MAaKCHMANbHO €(QEKTHBHUM Ta HaOMIMKEHHM 0 MaHOyTHHOI
npodeciiiHoi  MiSTBHOCTI, OOYMOBIIIOE PO3BUTOK OCOOHMCTHX SIKOCTEH
MaiOyTHIX JiKapiB, 3MaTHOCTI JO KPUTHYHOTO MHCIICHHS Ta BUPILICHHS
KOMILJIEKCHUX 3aBJaHb.
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CEKLIA 1: Jucmanyitina popma opeanizayii naguanbHo2o npoyecy

3ACBO€HHSA IPAKTUYHUX HABUYOK
IIPU BIBYEHHI JUCIUIIJITHA «'THEKOJIOT'IS»

Cyxapes A. b., x. men. H., noueHT; boiiko B. L., 1. Mex. H., mpodecop;
Komums T. B. , x. men. H., aCUCTEHT

Kagheopa axyuiepcmesa, 2iHeKon02ii ma nIaHy8anHs cim'i,
Hasuanvro-nayxoeuii meouunuti incmumym,
Cymcevkuii 0eporcasnuil ynisepcumem, m. Cymu

OnaHyBaHHS ~ CTYJCHTaMHM  TPAKTUYHUMU  HAaBUYKAMH €
MPIOPUTETHIM TIPW HAaBYaHHI Y BHIIOMY MEIMYHOMY 3aKiaai. BakiamBotro
YMOBOIO TMPH 3aCBOEHHI MPAaKTUUYHMX HABHKIB € BHUCOKWI piBEHb
CaMOCTIHHOCTI CTyICHTAa Ta PETeIBLHUN KOHTPOJH 32 SKICTIO IX BUKOHAHHS.

Ha xadenpi axymepcrBa, riHekosorii Ta IJlaHyBaHHS ciM'T Ha
KOXXHOMY TPAaKTHYHOMY 3aHATTI 3 TiHEKOJNOTii BiABOAUTHCA OnMu3pko 20
XBWIMH Ha CaMOCTIMHY Kypallil0 TMali€HTKd BIAMOBIAHO 10 TEMH
MMOTOYHOTO 3aHATTA. [licisa IBOTO CTYIEHT OTPUMYE KIIHIYHY ICTOPIIO
XBOpOOH, Jie YTOUHIOE MPABUIILHICTh BUKOHAHHS TIONIEPEIHBOTO €TaIry, i
KOHTPOJIEM BHKJajada YTOYHIOE PE3yJbTaTH, IPOBOJUTH JOJIATKOBE
00CTEKEHHS, BUSBIICHHS THX CHMIITOMIB, SIKi CTYJCHT HE 3MIl BUSIBUTH
camocTiitHo. Ilim KepiBHUIITBOM BHUKIaJada CTYyACHT CKIaJae IUIaH
00CTe)KEeHHS, O3HAHOMIIOEThCA 3 pe3yjbTaraMu JabopaTOpHUX Ta
IHCTPYMEHTANbHAX METOJIIB OOCTEeKEHHSI Ta TepeHoce Ti 3 HHX, SKi
BU3HAYaTh KIIHIYHUN JiarHo3 y WIOJeHHWK Kypanii. Lle mo3Bomse
chopMymoBaTH KIiHIYHUE fiarHo3. Ha HacTymHOoMy erami CTyJeHT
YTOYHIOE TUIaH JIKyBaHHS BIAMOBIAHO A0 JiarHo3y, CTajlii 3aXBOPIOBAHHS,
3amUcye 3a HEOOXIJHOCTI TIJIaH ONEepaTHBHOTO BTPYYaHHsS, IUIAH
pealinitamnii Ta mIaH qUCHaHCEepPHU3AaIlil Mics JTiKyBaHHS.

KoHTponp BHKIagaua TMOJSATA€ TaKOX B OI[HII METOAUYHOL
MPAaBWJILHOCTI BUKOHAHHS A1arHOCTUYHHUX MAHIITYJIAIIN Ta TPOLEAyD.

OTxke, Kypalliss XBOPHUX Ha TMPAKTUYHUX 3aHATTIX JIO3BOJISIE
PO3’SICHUTH €IHICTh MIarHOCTHYHOI'O TPOILECY 3 TPUPOIHOIO ICTOPIEr0
3aXBOPIOBaHHS, OLIHUTH PiBEHb PO3BUTKY KIIHIYHOIO MHCICHHA Y
CTYJICHTa, IHTETPYBaTH PO3pPI3HEHI 3HAHHS Ta BMIHHSA B €IUHY CHCTEMY
JIarHOCTUYHUX Ta OpraHi3alliifHo-MEeTOAMYHUX KOMIICTCHITI.
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