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MYTHA MOJAEPHU3ALIUA CAMOCTOSITEJIbHOM
JAEATEJBHOCTH IO ®PU3UKHU CTYJEHTOB
NEJATOTHYECKOI'O YHUBEPCUTETA

B crarbe paccMarpuBarOTCs (DYHKIMH CaMOCTOSITENIBHOM
PaboTBI CTYAEHTOB M0 (DH3HKE B YCIOBUSIX BHEAPEHHS KPEIUTHO-
MOJIYJIBHOM cucTeMbl 00yueHus. [Toka3aHo, 4To 0c000e 3HAYCHUE
B IIPOLIECCE TOATOTOBKH CaMOCTOSITENIbHOM PpabOThl MMEET MOI-
TOTOBUTEIIBHBINA ATall, HA KOTOPOM JIOJDKHA OBbITh peali30BaHa
KOHLICTIIIMST AKTHBHOTO YCBOGHMS CTYACHTaMU OCHOB (DM3HKH,
OCYILIECTBIICHHE JINYHOCTHO-OPHEHTHPOBAHHOTO  IE/aroruye-
CKOTO YIpAaBJICHUSI CAMOCTOSITEIHOM JESTENIbHOCTBIO, A TaKkKe
(hopmupoBaHUe CYOBEKT-OOBEKTHON (OPMBI COLMKOTHUTHUBHBIX
OTHOILICHUH MEX[y CTYICHTOM M IperoiaBaTesieM U MexIy ca-
MHM CTyJCHTaMH B Tpouecce oOydeHus. KoHCTarupoBaHO, 4TO
0co00€ 3HAYEHHWE CaMOCTOSITENbHAS IO3HABATEIbHAS JIEATEIb-
HOCTh TIpUOOpeTaeT B mpolecce 00ydeHHs (U3HKE CTYICHTOB,
MOJIYYAIOMIMX CIEMAIBHOCTH, B KOTOPbIX (DU3HKA HE SBISAETCS
0a30BOi JIMCLMIUIMHOW, B YaCTHOCTH «MareMarHka, WH(pOpMa-
THKa», «MareMaTuka, Gpusnkay». [IpeioxeHo B 3TOM cilydae Huc-
TI0JIL30BaTh MOJICPHU3UPOBAHHBIC C YYETOM TPeOOBAHUI BPEMEHH
(hOpMBI OpraHU3alK CaMOCTOSTENBLHOM PabOThI, @ UMEHHO UHHO-
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BALIMOHHBIC MOJICIH, KOTOPBIC XapaKTEPU3YIOTCS BO3MOKHOCTBIO
CHCTEMHOTO HCIIOIB30BaHMs METOIOB U IIPUEMOB TIeJarOTHIeCKO-
TO BO3/JICHCTBHSL, HATPABJICHHBIX Ha TOCTOSIHHOE MPUOOIICHHE CTY-
JICHTOB K aKTHBHOI! [T03HABATEIIBHOM fesTensHocTH. OOOCHOBaHO,
YTO KaK/bIil BUJL CAMOCTOSATEIIBHON JESTEIbHOCTH CTYACHTOB 110
(u3HKe JOIDKEH OBITH 00ECIICUeH CIIeIMaTbHBIME 3aIaHHSIMH JUTS
(hopMUPOBaHUST OTAEIBHBIX BUIOB NPO(ECCHOHATILHON JIeATENb-
HOCTH, 4TO 3HAYUTEIEHO HOBBICHT YPOBCHb (DOPMHUPOBAHIIS IIPO-
(hecCHOHAIBHOM KOMIIETEHTHOCTH OyITyILMX YUHTENICH.

KioueBble cj10Ba: HOpMAaTHBHAs ydeOHas MUCIUILIMHA
«O6mas (pu3mka», CaMOCTOSTEIbHAS ACATEIBHOCTh CTYICHTOB
10 (u3KKe, HHHOBAIIMOHHBIC MOJIEIN OpraHU3allil CaMOCTOs-
TEIBHON AESATENHOCTH 110 (U3MKE.

S. L. Vasilenko
National Pedagogical Dragomanov University

WAYS OF MODERNIZATION OF INDEPENDENT ACTIVITY
SOFTWARE OF PHYSICS WITH STUDENTS
OF PEDAGOGICAL UNIVERSITY

The article deals with the functions of independent work
on physics in the implementation of the credit-module system.
Shown to be particularly important for the process of self-study
takes a preparatory stage, which should be realized by the concept
of active learning students the basics of physics, the implementa-
tion of student-centered teaching self-management activities, as
well as forming the object-subject forms socio-cognitive rela-
tionship between student and between the teacher and by the stu-
dents in the learning process. Stated that the special importance
of independent work becomes in learning physics students field
of «Computer Science, mathematics, physics,» which requires a
transition to an innovative model of independent work.

Key words: normative discipline «General Physics» inde-
pendent activity of students in physics, innovative models of
self-employment in physics.
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PO3BUTOK ®I3NYHOT ®AXOBOI NIArOTOBKU MANBYTHIX YYUTENIB ®I3UKN
CYYACHMMU 3ACOBAMU EKCMEPUMEHTYBAHHA

VY crarTi aHai3y€eThCs CyyacHa METOMKA BUKOHAHHS HABYaJIbHUX JOCHIAHUIBKUX POOIT (Di3UNUHOTO MPAKTHKYMY, IKa OyIy€eTh-
sl Ha IIO€THAHHI HaBYaIbHOI Moztei s1a3epa ta 3aco0iB IKT i cnpsiMoBana Ha nomninmeHHs gaxoBoi Gi3ngHOT MIATOTOBKH Ha OCHOBI
iHTerpaii TEOPEeTUYHOI Ta EKCIIEPUMEHTY BaJIbHOI CKJIaJOBUX L€l MiArOTOBKH. PEKOMEHIy€ThCSI HOBa METOJIMKA MiJATOTOBKU Ta BU-
KOHaHHSI JTAOOpaTOpHHUX poOiT 000B’SI3KOBOTO (DI3UYHOTO MPAKTHKYMY, siKa Iiepeadadae 3armpoBaKeHHs €JIEMEHTIB CHHEPTETHYHOTO
Mi/IX0AY, i TPYHTY€ThCS Ha B3a€MO3B’ 3Ky Ta B3a€MOOOYMOBIICHOCTI PEaIbHOTO i BIPTYyalbHOTO €KCIIEPHUMEHTIB.

KutrouoBi cj10Ba: (axoBa miArOTOBKA, yIuTeNb (i3HKH, CydacHi 3acO0H eKCIIEpUMEHTYBaHHS, (Di3HYHMIT IPaKTHKYM, METOHKA.

[ocranoBka mpodaemu. Di3nka BiTHOCHTHCS IO OJHI-
€1 3 HAWBKIIMBIMIKX Taly3ei Cy4acHOTO MPUPOIO3HABCTBA, SIKa
CIIPSIMOBAaHA HA BUBYCHHS INPUPOIM, W OIHOYACHO BHCTYIIAE SIK
HayKOBO JOCTIJIHA HayKa, [0 CIpHUs€E y Ii3HAHHI BCHOTO OTOUY-
F040r0 CBiTy. TOMy BiANOBIIHMM YHHOM ITOCTaBIICHI TOCITIIH Ta
eKCIIEPUMEHTHU B IUTYYHUX JIAOOPATOPHUX YMOBAX, MOPsJ 3 BH-
KOHYBaHUMH CIIOCTEPEKCHHSAMH 32 SIBULIAMH i POLIECAMH, 1[0
CaMOBUJIBHO BiZIOYBalOTBCS y TIPUPOIL, € (GOPMOIO EMITIPUIHOTO
mi3HaHHS 00’ €KTHBHOI JIHCHOCTI i Pa30M 3 THM CIIyr'y€ OAHHM i3
METO/IiB HAayKOBOTO ITi3HAHHSI Ta JJOCUTh BATOMHUM METOJIOM JIOCITi-
JOKEHHS TIPUPOTHUX TIPOLIECIB 1 sBHII. 3a3HaueHe 0COOIMBO CTO-
CYETBCSI ONTHYHUX SIBUIL, OCKUIBKU Jisi (DIKCYBaHHS OCHOBHHX
napameTpiB i Qi3MYHUX BETMUMH, 10 € HAWOLIBII XapaKTepHUMHI
came JIUIs1 ONITUYHUX SIBHILL, 1, 30KpeMa, 3 THMH 3 HUX, 110 00yMOB-
JIeHI Ta BiITBOPEHI 32 JOMOMOIOIO JIA3EPHOTO BUITPOMiHIOBAHHSI.
OCKUIBKH TaKi JOCIIPKEHHSI BUKOHYIOTBCS 3 JIA3epPHUM BHIIPOMi-
HIOBaHHSM, 3 OPHTIHAIBHUMH i HEMOBTOPHUMH HOTO BIACTHBOC-
TSIMH (MOHOXPOMATHYHICTIO, KOT€PEHTHICTIO, MOJISIPU30BaHICTIO
Ta By3bKOIO CIIPSIMOBAHICTIO) T2 BUKOPUCTAHHSM BiJIITOBITHHX ITe-
JIAroTivHUX mporpaMHux 3aco6is [1I13, 3anpoBakeHHS KOHKpPET-
HOI TexHIKH # iH(hopMariliHO-KoMyHikatuBHUX TexHojorii IKT,
el MiIXiT CYyTTEBO 3MIHIOE TIepedir HaBYaIbHO-MI3HABAILHOT [Ti-
SUTBHOCTI AociinHuKa (Y49Hs a0o cTyaeHTa). Taki 3MiHU NIOB’ A3aH1
3 MOXKJIMBICTIO CIIPOLIEHHSI, 3 OAHOTO OOKY, BUKOHYBaHHUX CKCIIe-
PHMEHTIB, a 3 IPYroro 60Ky — Jaf0Th MOMKIIUBICTE Y XOJIi eKCIIepH-
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MEHTYBaHHS BUKOHATH OJJHOYACHO HHM3KY HOBHX Jiif 32 paXyHOK
BUKOpHcTaHHS (yHKIiH 3aco0iB IKT.

BupiienHst npo6iaemMu IIMPOKOTO 3alpoBaDKEHHS KOM-
I’FOTEPHOI TEXHIKH y HaBYAIbHOMY CKCIICPUMEHTI 3 ONTHKU
BHSIBUIIOCSI TOCUTh HEMPOCTUM BHACHTIJOK BiJICYTHOCTI Z00pe
po3poliieHnX mporpaMHHUX 3aco0iB, siki BixmoBimamu O cydac-
HUM BUMOTaM, CHpHSIM O eeKTHBHIM iHIUBITyanbHIH poOoTi
CTY[CHTA IIPH MiATOTOBII 0 BUKOHAHHSA poOiT Hi3MIHOTO MpaK-
THUKYMY, JO3BOJWIN O IIPOBOJMTH SIKICHUM aHAI3 Ta MEPEeBipKy
OTPHUMAaHHX PE3yNbTaTiB i Oynn O y3romKeHi 3 CydacCHUM ONTHY-
HUM 00JIaHAHHAM.

Merta poc/TiTKeHHSI — aKTyali3yBaTy i OMCAaTH METOHUKY
TIPOBEIEHHS (I3MTHOTO MPAKTUKYMY 3i crenkypey «Jlasep y Bu-
KJIaJaHH1 IWKITBHOTO KypCy (i3UKI» AT CTYACHTIB V Kypcy 3 Ha-
NpsIMY TiATOTOBKH «Di3KKa» y NefarorivHoMy yHIiBEpPCHTETI, sIKa
niependadae 3arpoBaPKEHHS €IEMEHTIB CHHEPTETHIHOTO ITiIXOLY
1 OIHOYACHO IPYHTYETHCS HA B3a€MO3B’ 3Ky Ta B3a€MOOOYMOB-
JICHOCTI PeajbHOTO 1 BIpTyaJIbHOTO EKCIIEPHMEHTIB 3 ONTHKH, 1110
BUKOHYETHCS] Ha OCHOBI JIA36pPHOTO BUIIPOMiHIOBAHHS.

3aBIaHHsA JOCJTIKeHHs] Tepen0adyaroTh, IONEPEAHBO
OIepyIOUH MOHATTAMH i IPUHLUIIAMH Teopii caMoopraHisamii,
BU3HAYUTHU HAIPSIMKH T4 BUMOTH JI0 BipTyaJIbHOTO €KCIICPUMEH-
Ty, 3’5ICYBaHHS MOXJIMBOCTI KOMOiIHYBaHHS PEaJIbHOTO 1 BipTY-
aJIbHOTO GKCIIEPHMEHTIB Ha OCHOBI JJa3€PHOTO ITy4yKa BHUIIPOMi-
HIOBaHHS, €JHOCTI EKCIIEPUMEHTAIBHUX 1 TEOPETUIHUX METOMIB
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Po30in 2. OcBimHili npoeHo3 K MeXaHi3m cmpyKmypHo-3micmoBoi’

Mi3HaHHSA MO0 peaji3alii eIeMeHTIB CHHEPTeTHYHOTO MiAX0Ly
B METO/HIII NPOBENICHHs (Pi3NYHOTO MPaKTUKYMY, sIKa BiITBOpE-
Ha Y CTBOPEHOMY 1 3aIPOIIOHOBAHOMY CTYJCHTaM IIPOrpPaMHOMY
nenaroriuHomy 3abesnedensi (I1113), a Takok ekcepuMeHTalb-
Hy nepesipky I1I13 i 3anpornoHoBaHOT METOUKH IiITOTOBKH Ta
BUKOHAHHS CTYIEHTaMHU (Di3HYHOTO MPAKTUKYMY 31 CIIELKYpCY.

Pe3yjabTaTH J0CHIMKeHHsI. 3 METOI0 3alpoBaKEHHS
KOMIT FOTEPHOI TEXHIKHM y HABYAILHOMY €KCIIEPHMEHTI 3 ONTHKU
HamH# OyJIO CTBOPEHO KOMIT IOTEpHI mporpamu «BipTyansHa na-
Goparopis», B IKUX 3MOJICNIbOBaHI BiCiM J1abopaTopHUX PoOiT 3
BUKOPHCTAaHHSM JIa3epa.

3anponoHoBaHa METOJMKA iHAWBIAyallbHOI MIATOTOBKH Ta
BHKOHAHHS CTYACHTOM Iepeq0adeHnx CIeLKypcoM Jaboparop-
HHX poOIT Gi3NTIHOTO MPAKTUKYMY 3BOIMTHCS JIO TOTO, IIO KOX-
Ha 1abopaTopHa poOoTa, ONMCaHa B JaHOMY MOCIOHHKY, Ma€ TpH
OCHOBHI eTan# Tl BUKOHAHHSI.

[eprmmii etar 3BOAUTHCS 1O iHIWBITyaILHOI pOOOTH CTYIECH-
Ta 3 MATOTOBKU A0 (Di3MYHOTO MPaKTHKyMY, IO Iepeadadae BH-
BUCHHS M OINIaHyBaHHS BipTya.]'leOFO 3aBIaHHs, AKE IMPOBOAUTLCA
Ha ocHOBI nporioHoBanoro I113 1o xoHkpeTHOi TabopaTopHoi po-
Ootu. Lleii eram CTyneHT MOKe peai3oByBaTh y OyIb-IKHX YMOBaXx,
30KpeMa i JOMaIlIHiX, IPU HAassBHOCTI KOMIT 10Tepa, 00 ifoMy mporo-
HYFOTBCS IHCTPYKTHBHI MaTtepiaiu 10 1ab0paTopHOro NPaKTUKyMy
3 OIICOM YCIX POOIT, II0 BUKOHYIOTHCS HA OCHOBI BUKOPHCTAHHS
na3epHoro BunpomiHioBanHs He-Ne rasoBoro nasepa, 10 SKOro
BimHOCHTECSE Mozens OKT. ITporoHoBaHi iHCTPYKTHBHI MaTepiani
nependavaroTh 000B’A3KOBY HASIBHICTP 1 AUCKY 13 3allICAHUMH Ha
HBOMY TIPOrPaMHHUMH MPOTYKTAMH JI0 KOXKHOT 3 JTaOOPaTOpHUX po-
01T, 3 SIKUMU CTYZIeHT Mae€ IPaIOBaTH Y 3py4HHMIT JUISI HHOTO Jac.

Hpyruii etan 1oB’si3aHUi 13 Oe3mocepeHiM BUKOHAHHAM
poboTH, 1110 OYAYEThCS Ha PEAIbHOMY JOCIIDKSHHI 3 pealbHIM
00JIaJHAaHHAM 1 OTPUMAaHHSAM pealbHUX Pe3yNbTaTiB, MO Iepea-
Oavae 000B’s3KOBY poOOTH B TabOpaTOpii.

Tpertiii eran nependavae aHami3 Ta MepeBipKy pe3yJIbTaTiB,
III0 TOEAHYIOTh peabHe 1 BipTyanbHe JTOCIIDKEHHS Ta CIIIBCTaB-
JICHHSI IAHKX 3 MOKJIMBUM KOPHUI'YBaHHSIM KiHLIEBOTO PE3yJIbTaTy

Ha mepmomy erani «/rousioyanvna poboma cmyoenma 3
nioeomoeku 00 Qi3utuHo20 NPAKMUKymy» CTYISHT 3HAHOMHTBCS
3 TEMOIO Ta METO0 J1abOpaTOPHOI POOOTH, BUBYAE TEOPETHUHHUMA
Marepiall, 10 CIPUsIE B IOCITHEHH] METH B XOZIi €KCIIEPUMEHTAIIb-
HOTO JIOCITI/DKCHHSI, Ma€ MOKITUBICTD MTEPEVITHYTH XiZl pOOOTH IS
3’siCyBaHHS [Iiif 1 omepariiii Ta MpU3HAYeHHsT KOYKHOTO eJIeMEHTa 1
JeTanell ycTaHOBKH. J{ajli CTyleHT MOyKe BUKOHYBATH BIpTYaIbHUN
EKCIICPHMEHT, III0 € aHAJIOTOM pealbHOi poOOoTH B 1abopaTopii.

Ha npyromy erami cTyneHT Mae JOCKOHAJIO O3HAHOMUTH-
Cs1 3 METO/IMKOIO JIOCIIIPKEHHS SIBUILA, BUKOHAHHAM JOCIi/Y, BH-
KOHaHHSIM BHMIPIOBaHb Ta OOUYHCICHHSIM (i3UYHOT BETMUYUHH Ta
MOXUOOK 11 BU3HAUCHHS.

INokaxeMo Ile Ha NMPUKIAAI BUKOHAHHS poboTH «Busna-
YeHHs1 Q0BIHCUHU XBUITE BUNPOMIHIOBAHHS T1A3epa 8 00CIOI 3 Kilb-
ysamu Hetomonay.

BipTyanbHuil eKCIIepHMEHT IPOBOIUTHCS B CEPEIOBHILI
LabView. PeanpHi ¢i3u4HI MpoIecH iMITYIOTbCS IPOTPaAMHUM
3a0e3medeHHsM, yci JIii M0 CTBOPEHHIO SIKOTO 3BOIATHCA JI0 T10-
Oy/I0BH CTPYKTYPHOI CXEMHU JIONIATKY B IHTCPAKTHUBHIH rpadiuHiii
cucremi 3 HabOpoM ycix HeoOXimHUX 0i0mioTedyHHx 00pasis, 3
SKMX CKJIQJaloTh O0’€KTH, IO HA3UBAIOTHCS BipTyanbHUMHU
Incrpymentamu (VI).

CTBOpEHI aNTOPUTMH, BipTyalbHi HPHIIaH T iIHAUKATOPH
I IpomucaHi 3aJIe)KHOCTI MK (i3SHUYHIMHU BETMYHMHAMH JO3BO-
JSIFOTh TIPOBOJMTH POOOTY, SKA B LIJIOMY Bi3yallidye peaibHHN
eKCIIepIMEHT. B pe3ymbrari oTpuMyeMo BipTyanbHy Jaboparo-
pifo U1 BUBYEHHS TOBXKHUHU XBWI (puc. 1).

O3HallOMMBIINCE 3 TEOPETUYHUMH BIZIOMOCTSAMH JI0 pOOO-
TH, CTyAEHT 3allyCKae 3alpONOHOBAHMH y BKAa3iBKax IPOTpaM-
HUHM TPOAYKT BipTyaspHOI JaboparopHoi podotu. Xin poboTtu
IiJl Yac BUKOHAHHS BIPTyalbHOTO €KCIIEPUMEHTY MaKCUMAJIbHO
HaONMKEHUIA 10 THX [iif, 10 HEOOX1THO POBOIUTH IIiJT 4ac pe-
aJIbHOTO TPAKTHUKYMY. A OTXe CTYJICHT Ma€ 3MOT'y JOCKOHAJIO BH-
BUHUTH 3alPOIIOHOBAaHMH CIOCIO i 3HANUTH HAWOLIBII ONTHMANb-
HUH OUISX TI0 JOCHTIKEHHIO 3a1eXHOCTL. OTpUMaHi IpH oMY
3HAHHA 1 HAaBUYKHU 3HAYHO 301IBLIYIOTH YCIIIIHICTD 1 TOYHICTb
BUKOHAHHS PEabHOTO €KCIIEPUMEHTY.
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HarucnyBmu kHonky Run Ha maHenmi iHCTpyMEHTIB, CTy-
JICHT 3aITyCKac BIpTyalIbHUI EKCIIEPUMEHT M IPUCTYIIAE 10 HOoro
BHUKOHAHHSI.
Y gpoxye

Puc. 1. Bipmyanvnuii npunao ons 6usHayeHHs: 008HCUHU XEULI BUNPO-
MIHIOBAHHS Jaasepa sa 00NnoMo2010 Kl:/leub Hviomona
3MIHIOIOUH TTapaMeTpH MPOBEICHHS JOCIIDKEHHS, CTyICHT
Ma€ MOXKJIMBICTD B TOH K€ Yac CIOCTepiraTd AOCTIIKyBaHI 3aKO-
HOMIPHOCTI. B 3a1e)KHOCTI Bil TOBKHHU XBHJTi JIA36PHOTO BUIPO-
MIHIOBaHHS iHTep(epeHniiiHa kapTHHa Oyie 3MIHIOBaTH CBIif KOJIip,
a iHTepdepeHIiliHi KiJbII — 3MIHIOBATUMYTSH CBIl iaMeTp

J1y1s1 TOTO 11100 BU3HAYKMTH TOBKHHY XBUJIi JIA3CPHOTO BUTIPO-
MIHIOBaHHSI, K i B peasibHil poOOTi, CTyIeHTy HeOOX1JHO BUMIpATH
JiaMeTpH TeMHHX KiJlelb 3 BiJOMUMHU HoMepaMu. [lomoxxeHHs mo-
B3YHKIB JIIHIKH BITHOCHO iHTepdepeHLiifHOT KapTHHH 00MpPA€ETHCS
KOPHCTYBa4deM SIK 110 BEpTHKaJIi, TaK i o ropu3oHTai. [TonoxkeHHs
MOB3YHKIB JHHIHOK BiToOpa’kaeThCs Ha BIOMOBIAHUX IM(PPOBHX
nucruiesix. CaMy JiHIfKy BIIHOCHO 300pa)KeHHSI MOXKHa IepeMi-
IITyBaTH, ajle I OTPHMAHHS TOCTOBIPHHX Pe3yJbTariB, IIKaia Io-
BHHHA IPOXOJIUTH Yepe3 IEeHTP KapTUHH Kiellb.

Jani, orpumaHi 3 BipTyalbHUX INPHIaAiB, CTYICHT 3a-
HOCHUTH JI0 3alpOIIOHOBAHOI y BKa3iBKax TaOmumi, i o04uciroe
HEeOoOXi/IH1 BeMYMHH. Y pa3i JTOCKOHAIOTO O3HAHOMIICHHS 3 Te-
OpPETUYHHUMH BiZIOMOCTSIMH IO pOOOTH CTYJCHT y XOZi BUKOHAH-
HS BIPTyaJIbHOTO €KCIIEPHUMEHTY JOCHTH IIOBHO 1 IIBHJKO MOXeE
BCTAHOBUTHU 3aJEXKHICTh MK JOCIIUKYBaHUMH BEIHIWHAMH.
Ie nae 3MoOry BU3HAYHUTH ONTHMAJIbHI JJIsl €KCIIEPUMEHTY MEXi
BHMIPIOBAaHHS BEINYUHN.

[licns mpoBeneHHS BipTYaJbHOTO EKCIIEPHMEHTY, B JIO-
CTaTHi Mipi 03HAHOMHBIIHUCH i3 COCOOOM JOCIHiIKCHHS (i-
3WYHOTO SIBUINA, CTYJSHT Ma€ PO3IOYaTH PoOOTy HaJ 3BITOM
PO PE3YNBTAaTH 0 pOOOTH Ta MiATOTYBATHCA 10 BiIMOBiAeH Ha
KOHTPOJIbHI 3alIUTaHHSI.

Odopmistroun 3BiT 10 pOOOTH, CTYICHT BKa3ye memy, Memy,
YCMAmMKY8aAHHA, KOPOMKI meopemudni 8i0omocmi, ogopmieHy
mabnuyio 3 pe3yIbmamamit ipmyanbHo20 eKCnepumMenmy, pos-
PAXYHOK NOXUOOK Ma HABOOUMb 3DA30K GUCHOBKY.

Ha npyromy eTami CTyIEHT OTpUMY€ JOITyCK IO BUKOHAHHS
poboTH — HepeBipKa BUKJIaa4eM 3HaHHS XO4y pOOOTH Ta 3BITy 3
oopMIIeHIME pe3ysIbTaTaMy BipTyaJIbHOTO €KCIIEPHMEHTY; Bill-
MOBiZa€ Ha KOHTPOJIBHI 3anmuTaHHs. OTpUMAaBIIN JOMYCK, CTYACHT
BUKOHY€ peabHUI eKCIIePUMEHT B J1a0oparopil 3a 3anporoHoBa-
HHUMH BKa3iBKaMH. [IpoBomssun peaybHHUN €KCIePUMEHT, CTYAEHT
BUKOPHCTOBY€ B)KE€ OTPUMAHUH HUM JOCBiJ, 3HAHHS Ta HABHYKU
JOCITI/DKSHHS TIPH BUKOHAHHI BIpTYaJIbHOTO JOCITIIKCHHS, ajle sIK
ToJI0BHE Oepe /10 yBaru Ty 00CTaBUHY, IO BiH BUKOHYE peabHHUN
eKCIIEPHMEHT, PEe3yNbTaTH Y SKOMY BEJIHKOIO MipOIO 3aJIeKaTh Bif
HM3KH (akTopiB (HOro TEOPETHIHUX 3HAHb, YMiHb | HABUYOK €KC-
TIEPUMEHTYBATH, SIKOCTI YCTaTKyBaHHS Ta JOCKOHAIOCTI METOAIB
JOCHIKEHHS, IO MPH [[bOMY BUKOPHCTOBYIOTBCA), @ TAKOXK Bif
SIKICHO 1 IPaBUJIBHO 310paHOT yCTaHOBKH 1 3aC00iB BUMipIOBaHHS,
croco0iB (hikcyBaHHS, MOAHHSA 1 30epekeHHs Ta IHTeprpeTanii
OJIepKaHNX PE3yIBTaTIB TOIIO.

[Mpu boMy BUKOpHUCTaHE J1a3epHE BUIIPOMIHIOBAHHS BiJl Ha-
puabHOT Mozenti OKT™ (He-Ne na3epa) 3 MOCTIHHOI JTOBKHHOKO
XBIJT1 A= 632,8 HM, 3 BHCOKHM CTYIIEHEM KOTEPEHTHOCTI 1 OJISIpU-
30BaHOCTI 3HAYHOIO MipPOIO CHIPOIIYE YMOBH JIOCIIIXKEHHSI OIITHY-
HUX sBUI. Bukopucranns x Binmosigaux I1I13 i koM forepHOT
TexHiku Ta 3aco0iB IKT y cBOIO "epry CyTTeBO CHPOIIIy€e HAKOIH-
YeHHs1, 00poOKy Ta 1 poBy abo rpadiuHy iHTEpIpeTAaLio oaep-



nobydoBu macmBoperHs dieBux memodonoeaili npedmemuHux Oudakmuk

JKAHUX y X0l eKCIICPHMEHTYBaHHS PE3Y/IbTaTiB, X y3arajlbHeHHs
Ta BCTAHOBJICHHSI (DyHKIIIOHAJIBHUX 3aJIKHOCTEH.

ToMy Ba)JIHBOFO 3aJIMIIAETHCS BUMOTa MPABHIBHOTO 1 J10-
L[IJIBHOTO €KCHIEPUMEHTYBAHHS, BUKOHAHHS BUMOT 1 IPaBUII TEX-
HiKM 0€3MeKH, TOTPUMaHHS MOPOTOBHX JOIYCTUMO MOXKIIUBHX
3HaYEHb MTapaMeTpiB i HiI3MIHNX BETHIHH, a0U YCTAaHOBKA 32 ITHX
00CTaBHH He BHHILIA 3 JIay 1 JaBaja O KOPEKTHI pe3yJbTaTH.

Ha Ttperbomy ertami «Auaniz ma nepegipka pesynoma-
mig» CTYAEHTY TPOIIOHYETHCS BiPTyaldbHUH E€KCIEPUMEHT, IO
MPOXOIUTh ABTOMAaTUYHO Ha OCHOBI cTBOpeHoro 1113, 6e3 #oro
BTPYYaHHS B IPOLIEC OOUMCICHHS, PE3yIETaTOM SIKOTO € IIyKaHi
B pO0OOTi 3aKOHOMIPHOCTI UM (hi3UYHI BETMYUHH, 10 HAOIMOKEH1
110 11eaIbHUX Y XOMi AOCTIPKYBaHUX SIBHIIL.

[NopiBHIOrOYN faHi BipTyaJbHUX JOCTIDKEHb 3 peabHU-
MH, CTYACHT OIIHIOE SIKICTh Ta JOCTOBIPHICTh OTPHUMAHHX HUM
PEe3yJIbTaTiB i YaC BUKOHAHHS PeajbHOTO EKCIIEPHMEHTY.

Ha oMy erarti cTyaeHT Mae 3MOTy ITpoaHalli3yBaTH Biac-
Hi TOCIIi/DKEHHSI, OL[IHATH CTYIIHb TOCSITHEHHS METH, TOCTABIIC-
HOI 10 1aHO01 1abopaTopHOi poOOTH.

V pasi BenuKoi pi3HALI MiX JTaHUMH, IO 3alpONOHYBaja
mmporpaMa, i THMH JaHUMH, IO OTPUMAHO IPH BUKOHAHHI pe-
AJIBHOTO EKCHIEPUMEHTY, CTYACHT MOXKe 3’sICyBaTH, Jie HUM OyJ10
JOIYIIEHO MOMUJIKH IIPY BUKOHAHHI PeajbHOTO EKCIIEPUMEHTY,
a caMme: IpU BUMIpIOBaHHI BETUYUH, IPH OOYMCIICHH] JOCITIIKY-
BaHUX (Di3UYHMX BEJIMYMH, TPU MoOynoBi rpadikiB 3aiexHocTel
tomo. Crimparoynch Ha Iie, CTYAEHT Ma€ 3MOTy ITOBTOPHTH He-
TIPAaBUIBHO BUKOHAHUI €Tar JOCHTiIKEeHHS 1 HaOJIM3UTH HOTO 10
TOYHIIIIOTO pe3yJbTaTy.

CryneHT nomae TO 3BITY pe3yibTaTH PeanbHOTo eKCIie-
PHMEHTY, NPOBEACHI HUM pPO3paxyHKH, Ta BHCHOBKH, € BiH
000B’13KOBO BKa3y€ BIACHY OL[IHKY JOCSTHEHHS METH MIPU BHKO-
HaHHI poOOTH, TIepeBary i HeJOJIIKH KO)KHOTO METOLY pOOOTH.

ExcniepumenTanbHa nepeBipka e()eKTHBHOCTI 3apOIIOHO-
BaHOI METOJMKHU OpraHi3auii iHANBiIyaIbHOI pOOOTH CTYIEHTIB
Ha eTami MiTOTOBKH iX 0 BUKOHAHHS ()i3MYHOTO NMPaKTHKYMY
B YHiBepcHUTeTI mpoxofmia B KipoBorpaacbkoMy IepKaBHOMY
THefarorivHoMy yHiBepcureti iMeHi B. BunHuuenka. 3okpema B
EKCIIEPUMEHTI B35JI0 Y4aTh 55 peCHOH/ICHTIB, cepel IKuX 0 28
(18 ctynenTiB i 10 MaricTpiB) ckagaiu KOHTPOJIBHY Ipy1y, i 27
(17 crynenTiB i 10 MaricTpiB) — eKCIEepUMEHTANBHY IPYILY.

IMepesipka edexTuBHOCTI Takoi Meronuky i I1I13 mposo-
IUacs y BUIISAL TECTOBHX 3aBaHb 3 BUOOPOM BiIMOBineH Ta
MHUTaHb, BUMAralouM Bifl CTYACHTIB BiINOBileH Ta KOHKPETHHX
pO3paxyHKiB, 1 IepeciigyBajla MeTy BHSBHTH IPYHTOBHICTBH
3HaHb CTYICHTIB, IO C(OPMOBaHI HA OCHOBI 3aIPOIIOHOBAHOL
METO/IMKH MiJrOTOBKM Ta BUKOHAHHS (Di3MYHOTO MPaKTHKyMY 3
BHUKOPHCTaHHAM Ja3epa Ta [1I13.

JIJ1s CTaTUCTHYHOTO aHaNi3y OLIHKK PIiBHS HiATOTOBKH CTY-
JIEHTIB [IUX TPyl BAKOPUCTOBYBABCS KPUTEPiH omHOpiaHOCTI 2.

Ha xoHCcTaTyBaIbHOMY €Tarli eKCIepUMEHTY UL JOCTOBIp-
HOCTI JOCTiKeHb OyJ0 MepeBipeHO HYIBOBY TillOTE3y: BIACYT-
HICTb CYTTEBO] pi3HUL, TOOTO 30ir Ha 331laHOMY PiBHI 3HaYYIIOCTI
XapaKTePHCTUKH eKCIIEPHIMEHTAIBHOI Ta KOHTPOJIBHOT TPYIL.

3a nanumu Tabmuni «BigcoTKOBI TOUKH po3nmomimy x>» s
YHCIia CTyNeHs cBOOOAH (y HALIOMY BHUIAJKY 1€ YHCIIO 2) i piB-
Ha 3Hagymocri 0,05 Xz){pumwt. =5,992.

[opiBHSIHHS O0YHCIEHOTO EMITIPUYHOTO 3HAYCHHS KpUTE-
pito 2, = 0,2394 3 kputHunum 3HaueHHAM (0,2394 < 5,992)
JIO3BOJISIIOTE CTBEPIDKYBAaTH, IO XapaKTEPUCTHKU €KCIIepPUMEH-
TaJbHOI Ta KOHTPOJIBHOI TPy 30iraroThCs 3 piBHEM 3HAUYIIOCTI
0,05 3a cTaTHCTHYHUM KpUTEpieM omHOpimaHOCTI. TOOTO movar-
KOBUH (10 eKCIIEPHMEHTY) PiBEHb OITaHyBaHHS OCHOBAaMH BHKO-
HaHHA PoOIT Pi3MYHOTO MPAKTHKYMYy Yy KOHTPOJBHIN Ta eKcIe-
pPUMEHTAIBHIHN Ipymax 30iratroThbes.

OnHak y XoAi BUKOHaHHS (Di3MYHOTO MPAKTUKYMY HicCis
BIIPOBADKEHHSI METOAWYHUX PO3POOOK Pa3oM i3 po3poOIeHUMEU
[IT13 1o koXkHOI 3 PoOIT OTpUMaHe eMITipUYHE 3HAYCHHS KpUTe-
piro ITipcona y* micnsa excnepumenty (x2, = 6,396) € cyTTeBO

OLTBIINM HIXK szpumuq' ToMmy € mifcTaBu CTBEpAXKYBaTH MO Ha-

SIBHICTh BIAMIHHOCTEH MIX €KCIIEPUMECHTAIBHOIO i KOHTPOIb-
HOIO TPYIaMH ITiCIIsl eKCIIEPHMEHTY.

TakuM 4MHOM, OJEpKaHi CTATUCTHYHI PE3YIbTaTH NAI0Th
3MOT'y 3pOOHTH BHCHOBOK TPO €(peKTHBHICTh 3alPONOHOBAHOT
METOANKY MPOBEICHHS (Di3UYHOTO NMPAKTHKYyMY 1 CBI4aTh Ipo
MO3UTHBHY JMHAMIKY 3alpOBa/UKCHHS 3allpONOHOBAHOI METO-
JMKU OpraHizamii iHIuBiqyaJbHOI pOOOTH CTYASHTIB Ha OCHOBI
IKT sk y mporeci HiAroTOBKH 10 BHKOHAHHS JOCIIAHHIBKUAX
3aBIaHb, Tak i B (GopMyBaHHI (axoBoi (Pi3MYHOT MiATOTOBKH
MalOyTHIX y4uTeniB (Qi3uKH, sKa MPU [BOMY Peai3yeThecsl Ha
iHTerpamii TeOpeTUYHOl Ta EKCIIEPHUMEHTANBHOI CKJIAJ0BHUX, a
3abe3neuyerscs ctBopenumH 11113 Ha ocHoBI IKT.
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PA3BUTHUE ®U3UYECKOI IPO®ECCUOHAJILHOM
NOATOTOBKH BYIYIIUX YYUTEJIEMR
®U3UKU COBPEMEHHBIMH CPEJICTBAMU
SKCHOEPUMEHTHUPOBAHUS

B cTaThe aHAIM3UPYETCsI COBPEMEHHAsT METOAMKA BBIMOJI-
HEHHUs y4eOHBIX HCCIICI0BATENIBCKUX PAabOT (PM3HMIECKOTO MpaK-
THKyMa, KOTOpasi CTPOHMTCS Ha COYCTAHHM Y4eOHOH Mozmenn
nasepa u cpeacts KT u HanpaBieHa Ha ynydiieHue npogec-
CHOHAJIBHOH (PU3MYCCKON MOATOTOBKH HA OCHOBE MHTErPALHN
TEOPETUYECKON M SKCIICPUMEHTAIBHOH COCTABISIOIIMX 3TOH
[OJrOTOBKH. PeKOMEH/yeTcsi HOBasi METOJMKA [TOATOTOBKU U
BBITIONTHEHH JJA0OPaTOPHBIX PaboT 0053aTeNbHOTO (PU3NIECKO-
IO MPAaKTUKyMa, KOTOpast MPEayCMaTPUBACT BBEACHHUE JICMEH-
TOB CHHEPTeTHYECKOTO MOAX0/[a, U OCHOBBIBAETCS HA B3aUMOC-
BSI3M M B3aMMOOOYCIIOBICHHOCTH PEAIBHOTO M BHPTYaIBHOTO
9KCIIEPUMEHTOB.

KuioueBble ci10Ba: npodeccHoHanbHast IOATOTOBKA, y4n-
TeNb (PU3NKU, COBPEMEHHBIE CPE/ICTBA IKCIIEPHMEHTHPOBAHUS,
(bu3MYECKUI IPAKTUKYM, METOINKA.
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THE PHYSICAL DEVELOPMENT OF PROFESSIONAL
TRAINING OF FUTURE TEACHERS OF PHYSICS WITH
MODERN MEANS OF EXPERIMENTATION

This article analyzes the current method execution educa-
tional research physical workshop, which is based on a combi-
nation of educational model sand laser ICT and aim so improve
physical fitness professional based on the integration of the re-
cital and experimental rational components of this preparation.
Recommended a new method of preparation and laboratory
workman datary physical work shop that in valves the introduc-
tion of elements of a synergistic approach and is based on the
interconnection and interdependence of real and virtual experi-
ments.

Key words: professional training, teacher of physics, mod-
ern experimentation, physical practicum method.
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