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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

OnuuM 13 HUIAXiB peOpMyBaHHS 3MICTY 3arajbHOOCBITHBOI IMIJITOTOBKH €
PO3IIMPEHHSI TOJIITEXHIYHOTO CBITOIVISIAY VYYHIB 1 PO3BUTOK iX TBOPYHUX
3110HOCTEH, a TakoK (hOPMYBaHHS B HUX T€XHIKO-TEXHOJOTTUHMX Ta EKOHOMIYHHUX
3HaHb, MPAKTUYHUX YMIHb 1 HABUYOK, HEOOXITHUX [JI 3alydyeHHS [0
NPOAYKTUBHOI  mpami. JluHami3M, TpuTaMaHHUN  CcydacHId  IMBLII3AIli,
IHTeNeKTyali3allisg mparf, IIBHIKA 3MiHA TEXHIKM 1 TEXHOJIOT1i B YCbOMY CBITI
notpedyioTh pedopMyBaHHS 3MICTYy 1 METOMIB Oprasizamii HemnepepBHOI
IPUPOTHUYO-MATEMATUYHOI OCBITH B3arami i (pi3W4HOI 30KpemMa, OCKIIbKU (i3uKa
3aJIMIIAETHCS JIIEPOM CYYaCHOTO MPUPOJO3HABCTBA 1 OJHIEID 3 TEOPETUYHHUX
OCHOB cyqaCHo'i TEeXHIKH.

He mimnsrae HiSKOMY CyMHIBY T€, IIIO0 B OCHOBI HaBUaHHS cb131/11<1/1 MTOBUHHI
Oytn 0araTo4mCIICHHI, METOAMYHO-TIPOAYMaHI 1 OCHameHl HEoOX1THUM
oOnajHaHHSAM HaBYaJIbHI EKCIEPUMEHTH, peaizallisi SKUX MOoTpedye MOUIyKy
HOBUX (OPM.

[IpoOneMi METOAWMKH 1 TEXHIKM CUCTeMH (I3SUYHOTO EKCIIEPUMEHTY
npucBsueHi gociimxeHHs €.B. Kopmaka, b.}FO. Mupropoacskoro, JLI
Anmudepona, B.A. byposa, M.C. binoro M.C. lllynbru 1 iH.

CooronHi 6e3 mepeOLIbIICHHS CIiJ] Ha3BaTH PEBOJIOLIMHUM HaMpsSMOK
aBTOMaTH3allli Ta KOMITIOTepU3allli, KU TOPKAEThCA BCIX cdep MisUIbHOCTI
moauuu. IligpocTatoue MNOKOMIHHA 1€ B JOIIKUIBHOMY BILI CIHUIKYEThCS 13
CJIEKTPOHHUMH ITpalTKaMH, €JICKTPOHHUMH TOJWHHUKAMH, PI3HUMHU MOOyTOBHMHU
ABTOMATUYHUMH MPUCTPOSMH ToImo. Ha mpoTuBary nmpoMy B IIKOJI MMPY HaBYaHHI
(GI13MKKA YYHI KOPUCTYIOTHCS JIMIIE JIHIAKOIO 1 MEXaHIYHUM CEKYHJOMIPOM IpHU
BU3HAYCHHSIX 1 BUMIPIOBAHHAX pALY (PI3MYHUX BEIUYHMH TAKUX SIK MHUTTEBHUX
MepeMillieHb, MaJIUX MPOMDKKIB 4Yacy TOIIO, IO 13 HEOOXIJHOK TOYHICTIO
BUKOHATH 32 TaKUX YMOB HEMOXJHMBO. 3acTapuiicTh METOIIB 1 (popMm Traibmye
PO3BUTOK IHTEPECIB 1 TBOpUYUX 3/10HOCTEH, (OpMYBaHHS HEOOXIHUX BMIiHb 1
HABUYOK, MOJIITEXHIYHOTO CBITOTJISIAY B3arali.

B nocnimkenHi BU3HaYeHO, 0 (POPMYBaHHS MPAKTUYHUX BMIHb 1 HABUYOK
YY4HIB B Tpollecl HaB4YaHHS (I3UKU TOBUHHO TOB'SI3yBaTUCh 3 PO3YyMIHHSIM
(b13UYHUX OCHOB POOOTH 1, BIAMIOBITHO, BUKOPUCTAHHSIM aBTOMAaTUYHUX MPUCTPOIB
1 GYHKIIOHATBHUX BY3JIB €JIEKTPOHHO-OOYMCIIIOBAIBHOI TEXHIKM HE JIUILIE IS
BUKOHAHHS JEMOHCTpAIIil, a 1 EKCIIEpUMEHTAIBLHUX 3aBIaHb YUYHIMH. PazoM 3 TUM
BIIMIYEHO, 110 MaTepiajibHa 3a0e3MeUeHICTh (PI3UYHUX KaOIHETIB CYTTEBO
BIJIPI3HSAETHCS BiJ] Cy4aCHHMX, MOHOBJIEHHS Cy4acHUM OOJIaJ[HAHHSIM BIJICTA€ BiJl
3pOCTar4uX MoTpeo.

[IpakThka mokKa3zye, 110 3MICT MUTaHb ABTOMATH3allll 1 KOMIT'HOTEpHU3aIlil
BUPOOHMIITBA, K OJJHOTO 13 OCHOBHHUX HANpSMKIB HaAYKOBO-TEXHIYHOTO MPOTPECY,
noTpedye Teperyisaay CTOCOBHO O3HAWOMIJICHHS YYHIB 3 (DI3MYHHMH OCHOBaMU
oymoBu 1 nmii EOT B mani ¢opmyBaHHS IUTICHUX YSBICHb 1 €(EKTHBHOTO
BUKOPUCTAHHA B IHAUBIAyaJIbHIN  eKCHEPUMEHTANbHIM po0OOTI, MmO [0
3a0e3nedeHHs HOpMyBaHHS MOTITEXHIYHOTO CBITOTIISAY. A OCKIJIBKU BIIMOBITHUN
HAaBUYAJBHUN Marepial 3 TMOJITEXHIYHUM 3MICTOM TIOPIBHSHO OO0'€MHUH,



OTIAHYBAaHHS HUM TOBHHHO 3IHCHIOBATHChH 1 B MO3aypouHuil yac. OTxe, s
HAJIEKHOT0 3a0€3MeUeHHs HaBYaIbHOTO MPOLIECY B IIKOJIAX HEOOXIAHO po3poOUTH
Take o0JagHaHHA 1 3ac00M HAOYHOCTI, SIKi MOYKHA OyJI0 O BUKOPHUCTOBYBATH SIK Ha
ypoOKax, TaK 1 Mijl 4ac MPOBEICHHS 1HIUBITYabHOI M03aypOYHOi poOOTH YUHIB. 3a
UX YMOB 3'ABJISIETHCS MOKJIMBICTh BTUIIOBATH MPHUHIIMI B3a€MO3B'A3KY 3HAHB 1
MPaKTUYHOI JISJIBHOCTI Yy TMEAaroriyHy MpakTuKy, ¢GopMyBaTH B Y4YHIB
MOMITEXHIYHUHN CBITOTJISA 111 Yac HaBYaHHS (h13UKH.

[lepexin mkin VYkpainu Ha gudepeHiiiioBaHe HaBYaHHs, 1€ (Di3uKa
BUBYAETHCS Y PI3HUX 00CsATaX 1 32 PI3HUMH MPOTPaMaMH, aKTyali3ye MmpoodsieMy
BUBUYEHHS (13MKH, a OTKE 1 MUTAaHHS BUBYCHHS (iznyHUX OCHOB OynoBu 1 aii EOT,
3HaHHS SKUX MOTPiOHI BCIM BUIYCKHHKAM HIKIT HE3aJeKHO BiJ iX MallOyTHBOI
cnerianizamii Ta nmpodiato. ToMy MUTaHHA PO3POOKH OCHOB METOIUKH 1 TEXHIKH
BUBYCHHS 1 BHUKOPUCTaHHS aBTOMAaTUYHUX TMPHUCTPOIB 1  EJIECKTPOHHO-
OOUYHCITIOBAJILHOI TEXHIKM SK IOJITEXHIYHOTO MaTrepiajly € akTyaJlbHUM, IO 1
3yMOBUJIO BUOIp HAIIOT TUCEPTAIIHHOT TEMHU.

O0’eKT MOCHIIKEHHS — JISUTBbHICTh YUYHIB 1 YUHUTENS B IPOICCI HaBYAHHS
G13UKM TpU  BUKOHAHHI HABYAJIBHOTO EKCHEPUMEHTY 3 BHUKOPHUCTAHHIM
aBTOMATUYHHX MPUCTPOIB 1 PyHKIIoHATbHUX BY311B EOT.

IIpeaMerom nociimxkeHHs € oOinagHaHHS 1 3acO0M HAOYHOCTI 3 MHUTaHb
aBTOMaTH3allli 1 KOMIT IOTepHU3allii Ta METOJMKa BUKOPUCTaHHS iX €JIEMEHTIB Ha
ypoOKax i1 B o3aypouHiil poOoTi 3 Pi3UKH.

Mera JOCHIDKEHHS - Ha OCHOBI Cy4YyacHMX VSBIE€Hb VY raiysl
KOHCTPYIOBAaHHS ~ HAaBYAJBHOTO  OOJIAMHAHHS,  IICHXOJOTO-TICAArOTIYHUX 1
TUAAKTHIHUX BUMOT JI0 CY4YaCHUX 3ac0o0iB HAOYHOCTI Ta TEHACHIIIH PO3BUTKY
HABYAJIbHOIO €KCHEPUMEHTY PO3POOUTH 1 MOJAEPHI3YBaTH 3aCOOM HAOYHOCTI ISt
opraHizaiii HaBYaJIbHOTO TIpolecy 3 (I3MKM 1 HAa iX OCHOBI YyJOCKOHAJIUTH
METOJMKY BUBYEHHS HABUAIHLHOTO MaTepialy 3 MOJITEXHIYHUM 3MICTOM.

B ocHoOBY nocniimkeHHs mokiajaeHa podoya rinoresa:

PO3BUHYTH TMi3HABAILHUM 1HTEpeC 1 CHOPMYBATH SKICHI TMOJITEXHIUHI
BMIHHS 1 HABUYKH, ITIIBUIITUTH PiBEHb 3HaHb, MOXKJIMBO, SKIIO (POPMYyBATH ITLTICHI
ysiBaeHHs npo OynoBy 1 airo EOT 1 BUKOpUCTOBYBAaTH aBTOMATHYHI MPHUCTPOI Ta
dbynkuionansHi By EOT B cuctemi (pi3MyHOro €KCHEepUMEHTY Ha ypoIll 1 B
1103aypOYHHH Yac.

BignoBigHO 10 METH 1 TITIOTE3U NOCTABICH] 3aBIaHHS JOCTIHKEHHS:

1. TlpoanamizyBaTh Cy4YacHUW CTaH OOJaJHaHHSA 1 3acO00iB HAOYHOCTI 3
G13UKM Ha MpeaMeT BIANOBIAHOCTI CYyYaCHUM METOJUYHHM BHUMOTraM MLIOJIO
BUKOHAHHS (P13MYHOTO €KCTIEPUMEHTY.

2. BuBYMTH 1 BU3HAYUTH NUIAXU MOJIEPHI3allll ICHYIOUOIO Ta CTBOPEHHS
HOBOTO (P13MYHOTO 00JIaJHAHHS, sIKe O BIJAMOBIJIAJIO CY4YaCHOMY PIBHIO JTIOCSTHEHb
HaIpPSIMKIB HAYKOBO-TEXHIYHOTO nporpecy.

3. CtBopuTH 3pa3Kkd TPWIAJIB, OKPEMHUX MPHUCTPOIB Ta BY3JIB MUISIXOM
BUKOPUCTAHHS 1 BIPOBAKEHHS AaBTOMATHYHHUX MPHUCTPOIB Ta (DYHKIIIOHATBHUX
BY3JIiB €JIEKTPOHHO-00YHCITIOBAIBHOT TEXHIKH.

4. Po3poOuT METOAMKY BUKOPUCTaHHS 3alpPONOHOBAHOTO OOJIaJHAHHS 1
3ac001B HAOYHOCT] Y HaBYAJIbHO-BUXOBHOMY ITPOLIECI.



5. TlepembaunTéi MOXXJIMBOCTI JJIi BUKOHAHHS HOBHUX JEMOHCTpAIIIi,
J1a00paTOPHUX POOIT, EKCIEPUMEHTAILHUX 3a1a4.

6. [IpoBecTu excriepruMeHTaIbHY NMEePEBIPKY €(PEKTUBHOCTI 3aPONOHOBAHUX
peKOMeHIaIH.

Jlist po3B's3yBaHHS 3aBAaHb JOCTIDKEHHS aBTOPOM BHUKOPUCTOBYBAIHCH
Takl METOJIH:

- aHaJi3 ICUXOJIOTO-TIEAAroriYHUX JIOCHII)KEHb, MPUCBSUYEHUX MpolieMaM
YIOCKOHAJICHHSI HAaBYaJIbHO-BUXOBHOTO MPOILIECY 3 (B13UKH;

- BUBUCHHS 11 y3araJibHEHHS JJOCBiTy pOOOTH MEPEIOBUX YUUTENIB (13UKH;

- aHami3 JOCHIKEHb 3 KOHCTPYIOBAHHS HOBOTO HAaBYAJIBLHOTO OO0JIaTHAHHS,
CTBOPCHHSI KOMIUICKTIB 00JIaJHAHHS 1 3aC001B HAOYHOCTI;

- aHaNi3 JOCIHIIKeHb BIJIHECEHUX IO MpOoOJieM BUKOPHCTAHHS HaBYAIBHUX
3a7a4 3 MOJITEXHIYHUM 3MICTOM Y Tpolieci HaBYaHHs (Pi3UKH;

- aHaM3 JOCHIKCHb MPUYPOUYCHHUX IMPOOJIeMaM TEXHIYHOIO 3a0e3MeueHHS
03aypo4yHoi poOoTH;

- TIPOBEACHHS TMENaroriyHOTO EKCIIEPUMEHTY Ta OMpallOBaHHS HOro
pe3yibTaTiB;

- eKCIIEPTHA OIlIHKA 3aIPOIIOHOBAHOTO 00JIaIHAHHS 1 3aC001B HAOYHOCTI.

MeTom0JI0TiYHY OCHOBY [JOCJIi’KEHHSI CTAHOBIISITH IMOJIOKEHHS TeOopii
Mi3HAHHS, AISIBHICHUN MiAX1J A0 HABYaHHS, TEOPis MOETarmHOro (GopMyBaHHS
pPO3YMOBHUX i, TPUHIUNN JTUAAKTAKH, 30KpeMa MPHUHIIMIN HAOYHOCTI Ta
MOTITEXHI3MY.

HaykoBa HOBU3HA JOCIIKEHHS BU3HAYAETHCS IOCTAHOBKOIO MTUTAHHS PO
BIIPOBA/DKCHHSI aBTOMATUYHHUX HPHUCTPOiB 1 (yHKHioHaibHUX By3niB EOT B
MPOIIeC BUKOHAHHS BCiX BH/IIB HABYAIBHOTO (DI3MIHOTO EKCIIEPUMEHTY 1 PO3POOKY
BIJIMTOBITHOTO ~ METOAWYHOTO  3a0€3MedeHHs;  BU3HAYCHHAM  NUBIXIB 1
OOTpYHTYBaHHSIM METOJWYHUX 3aCO0IB CTOCOBHO BHBYCHHS (DI3UYHMX OCHOB
poOOTH CUCTEM aBTOMATHKHU Ta €JIEKTPOHHO-O0UYUCITIOBAILHOT TEXHIKH.

IIpakTuyHe 3HAYeHHS POOOTH CTAHOBIISITH CTBOPEHI 3aCO0M HAOYHOCTI 1
JIBa KOMIUIEKTH OOJIaJHAHHS 3 BHUKOPUCTAHHSIM aBTOMATUYHUX MPUCTPOIB 1
dbynkuionanbHuX By31iB EOT: KOMIUIEKT N7 BUBYEHHS 1 €KCIIEPUMEHTAIHLHOTO
BimoOpakeHHs (izmuHux ocHOB OymoBu 1 a1i EOT; xoMIIIeKT mIs MOKpamieHHs
AKOCTI 1 JIOCKOHAQJIOCTI BHKOHAaHHS JabopaTOpHUX POOIT 1 BUKOHAHHSA
CKCIICPUMCHTAILHUX 3a7ad; TMPUCTOCYBAHHSI 1 TIPUCTPOi JUISI TPOBEACHHS
KOHKYpPCIB B TMO3aypoyHiid poOOTi, MiACUCTEMa EKCIepUMEHTAIbHUX 3a/1ad 1
IHAWBITyaIbHUX ~ €KCIICPUMEHTAILHUX 3aBlIaHb I T03aypOdYHOi  POOOTH;
METOJUYHI peKOMEHAIIT JJIsl BAKOPUCTAHHS PO3POOJIEHOTO 00IaHaHHS 1 3aC001B
HAOYHOCTI.

Anpofaunia  pe3yabTaTiB  JociikeHHs.  Pe3ynbrath  IOCHIIKEHHS
OOroBOpIOBAIMCH Ha 3aciflaHHAX Kadenpu (I3MKH 1 METOAWKU 11 BUKIAJaHHS
KipoBorpaacekoro aepaBHOTO IEIaroriyHOr0 yHIBEpCUTETY iMeH1 Bomomumupa
Bunnandenka (1995-1996 pp.); kypcax migBuieHHs KBamiikaiii y4uTeniB mpu
KipoBorpancekoMy 00JaCHOMY 1HCTUTYTI yJOCKOHajeHHs yuuteniB (1995-1998
pp.); TMOCTIHHO iI04OMy ceMiHapi "AKTyallbHI TTUTAaHHS METOJWUKH BUKJIAJIaHHS
b3uku" (M. KuiB, 1998); MDKBY3IBCHKHX pETiOHAJbHUX Ta MDKPETIOHATBHUX



HaykoBux koHpepeHuisix (Cymu, 1995; JIsBiB, 1995; Kuis, 1995; Kiposorpan,
1996 1 1998; Kam'sueup-Iloninbecekuii, 1997).

Ha 3axuct BUHOCATBCS:

1. TTonoxeHHsS TMPO HEOOXITHICTh 1 MOXJIMBICTh PO3POOKH 1 MOAEpHizalii
oOJiafHaHHS 1 3aCO0IB HAOYHOCTI JIJISI BUKOHAHHSI CUCTEMU IIKUIBHOTO (hi3UYHOTO
EKCIIEPUMEHTY KOMIUIEKCHO 13 BHKOPHUCTAHHSM aBTOMATHYHHUX IMPHUCTPOIB 1
¢dbynkuionaasHuX By3miB EOT.

2. 3acobu HAOYHOCTI Ta KOMIUICKTH OOJIaHAHHS JUIsi BUBUEHHS (PI3MUHHX
ocHoB OymoBu 1 nii EOT, BUKOHaHHS (QpPOHTAIBHUX Ja0OpATOPHUX POOIT 1
GIBUYHOTO  TPAKTUKYMY, DPO3B'S3yBaHHS  C€KCINEPUMEHTAIBHMX  3a7ad  Ta
IpOBEJCHHS M03aypouHoi poOotu. [li KOMIJIEKTH TMOB'A3aHi 13 CHEIabHO
PO3POOICHUMH 1 yIOCKOHAJICHUMH JIA0OPATOPHUMHU POOOTAaMHU Ta IiJICHCTEMOIO
EKCIIEPUMEHTAJILHUX 3a/]ad, MOB'SI3aHUX 13 BUBUYCHHSM IUTaHb aBTOMATH3AIlii 1
koMmm'torepusaiiii. Bce 1e y cykymHOCTI 3Ha4yHO TifaBUINYE €(EKTUBHICTD
HABYaHHs, PIBEHb 3HAHb T4 YMiHb YUHIB.

Juceprailisi CKIAIA€ThCs 13 BCTYIMY, TPhOX PO3JLIIB, BHUCHOBKIB, CIIHCKY
BUKOPHCTAHOI JITEpaTypu Ta JojaTkiB. 3MmicT BukiajaeHo Ha 170 cropinkax
MaIllMHONMUCHOTO TeKCcTy. Bin Bkimtouae 11 Ttabmunps, 50 pucynkiB. CHnmcok
BUKOPUCTAHUX JIITEpaTypHUX JKEpesl ckianae 189 HaliMeHyBaHb, JOJATKIB Y
pobori - 3.

OCHOBHMUM 3MICT JUCEPTALIL

VY Beryni OOIpyHTOBaHO BHOIp TEMH Ta aKTYyalbHICTh JOCITIIKEHHS.
Busnauatotbcss  00'€kT, TmpeaMeT, MeTa, TinoTe3a, 3aBJaHHs, BHUKJIAJCHA
METOJIOJIOTIYHA OCHOBAa 1 BKa3aHlI METOAM JOCHIIKCHHs, OXapaKTepHU30BaHa
HAayKOBa HOBHM3HA, TEOPETHUYHE 1 MPAKTUYHE 3HAYEHHS POOOTH, CHOPMYIbOBaHI
OCHOBHI TIOJIOKEHHS, IO BHHOCATHCS HA 3aXWCT, HABEJICHI BIJOMOCTI IIPO
anpoOaIlito OTpUMaHUX PE3yJIbTATIB.

Y nepmomy po3aini - "Exementn aBTOMaTu3amii BHUpPOOHHMIITBA 1
MIKpPOIPOIIECOPHOT TEXHIKH B Kypcl (PI3UKHU CEPEIHbOI KON - TPOBEICHO aHaI3
cTany (opMyBaHHSI TOJITEXHIYHOTO CBITOIJISIY YYHIB TMPU HaBYaHHI (i3HKH,
BUKOHAHO 3arajbHUM OIJIsA MUTaHb OCHOBHMX HANpSMKIB HAyKOBO-TEXHIYHOTO
Mporpecy, BUCBITIEHHS iX B MIJAPYYHUKAX 1 MOCIOHMKAaX Ta €KCIIEpUMEHTaJIbHE
BinTBOpeHHs. CKOHIIEHTPOBAaHO yBary Ha BHBYEHHI TIUTaHb CTOCOBHO
aBTOMaTH3allli Ta KOMII'IOTepu3alli BUPOOHULTBA, CTPIMKUM BIPOBAIKECHHIM
KOMIT'FOTEPHOI TEXHIKH Y BCl cepH AISNIBbHOCTI JIIOAUHUA. Bu3HaueHo HEOoOXi1qHICTh
PETyJISIPHOrO TEperyisily 3MICTY IMX MUTaHb B IUIaHI O3HAHOMJIEHHS YYHIB 3
JOCATHEHHSIMH 1  PO3BHTKOM  HAyKOBO-TeXHIYHOro mporpecy. Iluranus
aBTOMaTH3allli 1 KOMII'IOTepu3allii MPOHU3YIOTh BECh 3MICT MIKUIBHOTO KYypCy
¢b13uku. [Ipore ix 3MicT nemo oaHOOO0KHM , 60 YUHIB HEJOCTATHHO 3HAHOMIIATH 3
OCHOBaMH Komm'torepu3ailii. OepKyroun pi3HOCTOPOHHIO 1H(POPMAIIII0 CTOCOBHO
JAHOTO HAIpsIMKY, SIka HE B TOBHIM Mipi iM 3po3yMija, Y4HI B TOH e 4ac
0e3nocepeIHbO CIIIKYIOTHCS 3 aBTOMAaTUYHUMU TpUcTposiMu 1 mpuctposimu EOT,
eKCIUTyaTyI0uH iX HEe TPaMOTHO, 1110 BUKJIMKA€E B 0ararbox TeXHO(}oOito.



Pe3ynbraTt KOHCTAaTyIOYOTO €KCIIEPUMEHTY MOKa3ald HEAOCTATHIN piBEHb
3HAHb MIKOJISPIB 3 MUTAHb ABTOMATHU3AIIlT 1 HU3bKUWA CTOCOBHO KOMIT'FOTEPHU3AILLIi.

JlociKEeHHSIMU TICUXOJIOTIB YCTaHOBJIEHO, 10 CIPUWMAHHS TEOPETUYHOTO
Matepiany € Halouibll e()EeKTUBHUM, SIKIIO BOHO CYHPOBODKYETHCS AKTHUBHOIO
JISUIBHICTIO TOTO XTO chpuiiMae. ToMy BaKJIMBO B MpoIecl HaBYaHHS (HI3UKH
posrasgaTd (QYHKIIIOBAaHHS 1 BUKOPHUCTAHHS B MPaKTHYHIN AISUIBHOCTI MOJCIIEH,
MPUCTPOIB 1 MPHJIAJIIB TaKUX, 3 SKUMHU y4YHI CIUIKYIOTBCS 1 CIIIKYBAaTUMYThCS B
MaiOyTHhOMY, HE3aJIeKHO B MaitOyTHROT mpodecii.

AHami3 3MICTy 1 METOAMKHA BHKOHAHHS CHCTEMH Y4Y00BOTO (Di3WIHOTO
EKCIIEpUMEHTY II0Ka3aB, LI0 HOBE OOJIAJHAHHS, SKE H06y,Z[0BaHC Ha 0a3i
BUKOPDUCTAHHA  MIKPOCJIEKTPOHIKH, JOCHUTh OOMEXeHEe B  KUIBKOCTI 1
BUKOPHUCTOBYETHCSI ~ JIMIIE N1 BUKOHAHHS  JEMOHCTPAIIMHUX  JOCHIIiB.
besnocepenubo B mporieci HapuaHHs ¢i3uku 3 EOT yuH1 SKIIO 1 CHIIKYIOTHCS TO
mumie ¢parMeHTapHo. OAHIEIO 13 MPUYUH € BIICYTHICTh B MIKIIBHUX (DI3UYHHUX
Ka0iHeTax HEOOXIMHOI KIIBKOCTI BIAMOBIIHOTO oOsagHanHsa. OcoOiauBo 1€
CTOCYETBhCSL JIaDOpaTOpHOro OOJagHAHHS, Jie OpaKye TakuX BHUMIPIOBAIBHUX
NpWIaIiB, AKi O JO3BOJSIM BUKOHYBAaTH E€KCIIEPUMEHT BIJIMOBITHO MCHXOJOTO-
NeJaroriYyHuM BUMOTaM 1 Cy4acHUM THoTpedam.

CyTTeBO HEraTMBHMI BIUIMB Ha PpO3B'S3aHHS MpobiieMu Mae Opak
BIJIBEJICHOTO HAa HaBYaHHS (PI3MKM Yac, 10 MOKIUKAHE aKTHBI3yBaTH IMO3aKJIACHY
IHAUBIAYaJIbHY JAisUIBHICTH y4HIB. IIpoTre 1 Tyr Opakye sK MarepiaabHOro
3a0e3MeUeHHs], TaK 1 BIAMOBIMHUX IHIAKTHYHHUX PO3POOOK, 30KpeMa JOMAITHIX
EKCIIEPUMEHTAILHUX 3aBaHb. Y Ce 1€ TO3BOJUJIO JIWTH BUCHOBKY PO BaKIIUBICTh
pO3poOKK 3ac00IB HAOYHOCTI 1 KOMIUIEKTIB OOJaJHaHHSA Mg €(EKTUBHOIO 1
SKICHOTO BUKOHAHHS CKCIIEPUMEHTAJIbHUX 3aBJaHb YYHSIMH, ()OPMYBaHHsS BMiHb
IrPAMOTHO BUKOPHUCTOBYBAaTH aBTOMATHUYHI MPUCTPOi 1 MIKPOIPOLIECOPHY TEXHIKY,
pO3BUBATH TBOPYI 3M10HOCTI 1 IHTEpEC 10 mMpeaMery, GOpMYyHOUH MOMITEXHIYHUN
cBitorysaa. JlomiabHUM € CTBOPEHHS MUIAKTUYHHUX 3ac0o0iB ISl TTOJICTIICHHS
MIJTOTOBKH YYHIB JI0 BUKOHAHHS POOIT (hi13MUYHOTO MPAKTUKYMY.

VYce 11e 103BOJMIIO AIMTH A0 BUCHOBKY IMPO BaXKJIHMBICTH PO3POOKH 3ac001B
HAOYHOCTI Ta KOMIUISKTIB OOJlafHAHHs JUIsl OpTraHi3aiii 1HIUBiTyaIbHOI poOOTH
YUYHIB Ha YpOKax 1 B O3aypOYHHI yac.

Y npyromy posaiai - "ABTOMaTHuHI TPHUCTPOI Ta (YHKIIOHATIBHI BY3JIH
EOT B yu6oBOMY (h13UYHOMY €KCIIEpUMEHTI" - MPOBEICHO aHalli3 AUAAKTUYHUX 1
TEOPETUYHUX OCHOB BUKOPHUCTAHHS aBTOMATHYHHMX MPHUCTPOIB 1 (PYHKITIOHATBHUX
By3niB EOT B cucreMi y400BOro (i3MYHOTO EKCHEPUMEHTY, 3alpOIOHOBAHO
BIJIMOBITHO JIBA KOMIUICKTH OOJIaJHAHHS: /i1 BUBUCHHS (DI3UYHUX OCHOB PoOOTH
EOT Ta BukoHaHHs (I3UYHOTO EKCIEPUMEHTY Ha ypoIll 1 TMO3aypOYyHHM Hac,
BUKOPHCTAHHS 3aIllPOIMIOHOBAHOTO OOJIAHAHHS TPU TPOBEIACHHI MaCOBHX
BUXOBHUX 3aXO[iB, OOTPYHTOBAHO JOIUIBHICTh BUKOHAHHS 1 3alpONOHOBAHO
MJICUCTEMY EKCIIEPUMEHTAIBHIX 3a/1a4.

He 3aBxnu 3a 70mMOMOror0 HassBHOTO OOJIaJIHAHHS 1 JUAAKTUYHUX 3aCO01B
MOXHa pO3B'SI3aTW  3aBJaHHS, IIOCTaBleHl miepen Buutenem ¢3uku. e,
HacaMIiepesi, BUKIMKAHO KOHCTPYKTUBHUMH OCOOJIMBOCTSIMU TaKOTO OOJIaTHAHHS
Ta 3aKJIa/JICHUX B HUX (DOPM 1 METO/IIB BUKOHAHHS eKcriepuMenTty. A.I'.Momubor Ta



IHIITT aBTOpY TIOKA3aJiv, 10 BIOCKOHAJIICHHS HABUYAJLHOTO MPOIECY TMEPII 3a BCE
HEOOX1THO PO3MOYMHATH 3 YTOYHEHHS 1 KOHKpPETH3allli MeJaroriyHuX BUMOT JI0
3ac00iB  HaBuanua.! B poOOTI cHCTEMaTH30BaHI 104l BHUMOTH JIO BXKe
po3poOsieHoro oOJagHaHHS 1 JUJAKTHYHHUX 3aco0IB  HaBYaHHsS, a TaKOX
chopMyibOBaH1 crieruivHl JUIAKTUYHI BUMOTH, IPUTAaMaHH1 JIMIe 00JIaIHAaHHIO,
dKe crnpusTuMe (OPMYBaHHIO SKICHO HOBHX TOJITEXHIYHMX BMiHb. [lo
crieniuG1YHUX BUMOT BIJTHECEHO:

- IOCTaTHIO UTFOCTPATUBHICTh IPUCTPOIO 00 YCTAaHOBKH;

- €CTeTUYHY NMPUBAOIUBICTH IEMOHCTPOBAHOTO MTPUCTPOIO a00 YCTAHOBKH, iX
OKpEMUX BY3IIB;

- 3a0e3meueHHs] BIJHOCHOI MPOCTOTH MAHIMYJALIH TMPU TPOBEIACHHI
EKCIICPUMEHTY;;

- 3a0e3MeyeHHs] MAacOBOCTI MPOBEICHHS EKCHEPUMEHTAIbHUX 3aBJaHb,
0araTokpaTHOCTI 114, MOXKJIMBOCTEN MOBTOPHOTO MIPOBE/ICHHS;

- 3a0€3MeUeHHs MEePEeXo/ly BiJl EIEKTPUYHUX CXEM JI0 pPEalbHUX €JIEMEHTIB,
IIBUJIKOTO 3aram'siTOByBaHHSI yMOBHHUX [TO3HAYEHb;

- CTBOpPEHHS yMOB Il (QOpMyBaHHA yMiHb aHaNi3yBaTH pOOOTY
CJIEKTPUYHUX CXEM;

- 3a0€31eYeHHs] KOHTPOJIIO 3aCBOEHHS 3HAHb.

3riIHO J1I0YMX 1 crneru@IYHuX BUMOT BUTOTOBJICHE HaMH OOJIaJHaHHS 1
JUAAKTAYHI ~ 3aco0M 3  BHUKOPUCTAHHSAM  aBTOMATHUYHHUX  OPHUCTPOIB 1
¢dynkuionansHux By31iB EOT, sike mpoinuio ampoOamiro B Mpoleci HaBYaHHS
(b13MKH, YMOBHO CKOMIIOHOBAHO B TPU KOMILJIEKTH:

1. KommnekT st BuB4eHHs GizuaHux ocHOB pobotu EOT.

2. Kowmmiekr wMomymiB OJOKIB 1 TPUCTOCYBaHb JJIS BHUKOHAHHS
CKCIIEPUMEHTAJILHUX 3aBJIaHb.

3. Kommnekt o6naaHaHHs 1 TUJAKTHIHUX 3aC001B JIJIS 1T03ayPOYHOI pOOOTH.

MeToanuHOI0 OCHOBOK BUKOPUCTAHHS MEPIIOT0 KOMIUIEKTY OOJaJHAHHS €
HEOOXITHICTh O3HAWOMJICHHS Y4HIB 3 (izuuHumMu ocHoBamu pobotu EOT,
MpU3HAYEHHSIM 1 (DYHKI[IOHYBAaHHSIM OKPEMHUX BY3JIB 1 IUIICHUX YSBIEHb PO
cTpykTypy 1 air0o EOM, HajtaHHS MOKJIMBOCTI PO3B'sI3yBaHHS €KCIIEPUMEHTATBHUX
3amay. Pe3ynmbTaTM MEeAaroriyHOrO  €KCIEPUMEHTY  BUSIBUIM  BIIICYTHICTH
ONTUMAJIBHOI KUIBKOCTI BIJAMOBIIHUX TUTaHb B IIKUJIBHOMY Kypci (i3UKH,
HEOOXIHICTh JOTIOBHEHHS iX TaKMMH, 10 3HAHOMIISTH 3 PSAOM (DYHKIIOHATIBHUX
BY3JlIB Ta MPUCTPOIB BBOAY 1 BHUBOAY, SKI 3a0€3MEUyIOTh PO3YMIHHS Aii 1
MOJICTIOBaHHSI Ha ix 0a3l eJeMEHTapHOrO EJIEKTPOHHO-00UHUCIIOBAILHOTO
IpUCTPOIO. J[0 KOMIUIEKTY HAaMHU BKJIFOUEHO KPiM MOJYJIIB 3 0230BUMH JIOTTYHUMU
CJIEMCHTaMH 1 Tpurepa MOAyJi (YHKIIOHAIBLHUX BY3JIB pETicTpa, JIYWIbHHKA,
mdparopa, nemudparopa, cymaropa i AJII ta npuctpoi BBoly 1 BUBOAY.

O3zHaloMJIeHHS 3 KOKHUM MOJyJIEM 3IIHCHIOETHCS MOMEPEAHhO B TIPOIIECi
BUBYEHHS THX 4YM IHIIMX MNUTaHb Kypcy (i3uku, Je iX BUKOPHUCTOBYIOTH SIK
npaBuio B (I3MYHOMY EKCIIEPUMEHTI B TOE€JHAHHI 3 1HIIMM OOJaJHAHHSIM 1 K

1 . .
Momubor A.I'. Borpocsl Hay4yHOH OpraHu3aluH IeJarorudeckoro Tpyaa B BbIcHIed mikone,- M.: Beicm. mik.,

1971.- C.142.



00'exTH BUBYEHHA. B poOOTI nmpuBeaeHO TaOIUII0 BUKOPUCTAHHSA KOMIUIEKTY MpHU
HaB4YaHH1 (13UKH O1IbIIIE IECATH Pa3iB.

CtBopeHe o0OJagHaHHS JPYroro KOMIUIEKTY CIHpHUSi€  IiJIBUILECHHIO
e¢(EeKTUBHOCTI BHMKOHAHHS EKCIHEPUMEHTAIbHUX 3aBJaHb YYHSMHU Ha MPEIMET
dbopMyBaHHS SKICHO HOBHMX IOJITEXHIYHUX BMIHb BHUKOPHUCTOBYBAaTH CydacHi
MeToau 1 popMuU TIpU PO3B'sI3yBaHHI MPAKTUYHUX 3a7a4:

- YJAOCKOHAJIUTH METOJM BHUKOHAHHS TMOPIBHSHO TOYHUX BHUMIPIOBaHb
G13MYHUX BEJIMYMH SIK MPSAMUX TaK 1 HEMPSIMHUX: KYTiB, BiJICTaHEH, IIBUAKOCTEH,
PUCKOPEHB TOIIO;

- (ikcyBaTu Ta BHU3HAYaTH MHUTTEBI 3HAYCHHS MajUX MEPEMIIIEHb,
IPOMIXKIB 4acy, KOOPAHHAT;

- B110OpakaTu pe3ysbTaTH BUMIPIOBAHb B X0/l EKCIIEPUMEHTY 3 JOMIOMOTOI0
udpoBOI 1HAMKAIlT, IO HE MOTpeOye TPOMI3AKUX MOAATKOBUX OOYHCICHb YU
00po6oK 1H(DopMaIii;

- CIPUSATA KOMIUIEKCHOMY BHUKOPHCTAHHIO PO3pOOJICHOTO OOJaJHAHHS 3
TUIIOBUM, TI1JIBUIIYIOYH 1X KOSPIIIIEHT BUKOPUCTAHHS.

Jlo KOMIUIEKTy BBIMIIIM: aKyCTH4YHI jaBadyi, (oromaBadi, TeHEpaTOPH
OPSIMOKYTHUX  IMITYJIbCIB, JHYWJIBHUKKA IMIYJBCIB Ta JI€KUIbKAa MPOCTHX
MPUCTOCYBaHb 1 MOJICPHI30BAaHUX TUITIOBUX MPUIIA/IIB 1 IeTajei.

B po6oti omucaHo 0COOIMBOCTI 1 TMPOIEC BUTOTOBIEHHS €JIEMEHTIB
KOMILJIEKTY, METOAMKY 1 BAKOHAHHS JJA0OPAaTOPHOi poOOTH HA 3aKOH 30€pEKEHHS 1
NEPETBOPEHHS MEXAHIYHOI €HEeprii Ta 3aKoH 30epexeHHs IMmyibcy (9 ki), a
TaKOX JIEMOHCTPYBAaHHS MOJIeJI-aHajorli gociiay borte, 1110 10CTaTHO BUCBITIIIOE
METO/MKY 1 TEXHIKY BUKOPUCTAHHS KOMIUIEKTY B CHCTEMI LIKUIBHOTO (PI3MYHOIO
EeKCIEPUMEHTY. 3a JaHMMHU 3BEJACHOI TaOJMIll  €JIEMEHTH  KOMIUJIEKTY
BUKOPUCTOBYIOTHCS OLIbIIE IBAALISITH Pa3iB.

B po6orti BigMiueHO, 1110 JEMOHCTPAIIMHUX JTOCTIIIB 1 JA0OpaTOPHUX POOIT,
nepeadayeHuX MPOrpaMor0, HEAOCTATHBO JUIsl O3HAWOMIJICHHS 3 TEOPETUUYHUM
MarepiaioM 1 MPAaKTUYHUM 3aCTOCYBAaHHS OJEp>KaHUX 3HAHb, IO HEOOXiTHO
MIPOJIOBXKUTH TPHU PO3B'sI3yBaHHI 3aady. B 3B’S3Ky 3 BIJICYTHICTIO HAJIEKHOI
KUTBKOCTI BIATIOBITHUX 3aJ1ay Ta METOJAUYHUX PEKOMEHAAIN 10 1X po3B'sA3yBaHHS
PO3p00JICHO MACUCTEMY 3a/1ad 3 (HI3UKO-TEXHIYHUM 3MICTOM, SKa OXOILIIOE KOJIO
TakuxX TuTaHb. [Ipy 1IbOMY BpaxoBYBAJHUCh OCHOBHI JWUJAKTUYHI TPUHIUIHN 1
BUMOTH.

Jlo migcucTeMu BXOIATh KOHCTPYKTOPCHKI 3aJadl Ha JTOKOHCTPYIOBAaHHSA 1
MEePEKOHCTPYIOBAHHS, TBOpYl 3a7adyl 3 HEMOBHUMHU JaHUMH 3 BUPOOHUYUM
3MICTOM, Tpyma TNPONEACBTUYHUX KOHCTPYKTOPCHKHUX 3a/ad TOIIO. 3agadyam
XapaKTepHI Taki IiKaBl 1/1e1 K €KOJOT14HICTh, €PrOHOMIYHICTh, TEXHOJIOT1YHICTD,
MEePCIIEKTUBHICTb.

[Tpu cknaganHi 1 migOopi 3a7a4i TPYITyBAIUCH 32 3B'I3KAMU:

a) 3 OJHUM 1 TUM K€ (PI3UKO-TeXHIYHUM O00'€KTOM; 0) 3 OJIHIEI0 BY3HKOIO
(b13UKO-TEXHIYHOIO TTPOOIEMOTO.

JIist AOCSATHEHHS BITLHOCTI BHKOHAHHS MPAKTUYHUX i 1 YMOBHBO/IIB
YYHSIMH, IO 3aJeKHUTh BIJl HATPEHOBAHOCTI 1X y BHUKOHAHHI THIIOBHX
7ab0paTOpHUX OTMepailiif, a OCTaHHI — B KIUIBKOCTI BHUKOHAaHHSA POOIT,



CIUIKYBaHHA 3 TIE€BHUMH TMpPHJIAJaMH, aBTOPOM pO3POOJIEHI KOMILJIEKTH
JTUJAKTUYHUX 3aCO0IB Y BUIUISIAI OKPEMHUX PUCYHKIB CTPYKTYPHHUX CXeM 0a30BHX
JIOTIYHMX €JIEMEHTIB, OKpEeMHX OJIOKIB, MPHUCTPOIiB Ta (YHKI[IOHAIBHUX BY3JiB
EOT. Ilpu BuKOpUCTaHHI iX B JOMalIHIA CaMOCTIMHIA poOOTI B Y4YHIB
YTBOPIOBAIMCH ACOIIIaTUBHI 3B'A3KM MDK CTPYKTYpPHHM 300pa)KEHHSIM IPUIIAJIIB,
€JIEMEHTIB, BY3JIiB TOIIO 1 peaibHUM 00pa3oM. BuKoHaHHS Takoi poOOTH CIIPHUSLIIO
AKICHOMY (OPMYBaHHIO BMiHb CKJIaJaTH €JICKTPUYHI KOJIa, MOHTa)KHI CXEMH,
MOJIe1 TOIIIO.

3actocyBaHHA poO3poOJIeHOTO OONaJHaHHA B  MO03aypouHid  poOOTI
pPO3TISHYTO B JBOX AacMEKTaXx: B CaMOCTIHHIA poOOTI Y4HIB 1 NPOBEACHHI
no3aypouHux 3axojiB. KOHKpeTHI peKOMeHJalii TIPYHTYIOTbCA Ha 3arajbHUX
OCBITHIX 1 BHUXOBHUX (DYHKIISIX Ta BCTaHOBJICHHI OCHOBHHUX CIIIBBIJHOIIEHbH 3a
3MICTOM 1 32 4acOM MOJaHHS MaTepiaixy Mo3aypouyHoi 1 ypodHOi (opM HaBUAHHS:
caMOCTiiiHa T03aypodyHa poOOTa YYHIB Ha BHUIEpPEKAIOUE BHUKOHAHHS
EKCIIEPUMEHTY, BUKOHAHHSI €KCIIEPUMEHTY OJIHOYACHO 3 BUBUCHHSIM Martepiaiy Ha
ypolll Ta BHUKOHAHHS EKCIEPUMEHTY TICIs BHUBYEHHS Matepiany. B xomi
JOCIIIJKEHHSI BUBYajach MpooOsieMa 3a0e3MEeUeHHs] BUKOHAHHS CaMOCTIHHUX
CKCIIEPUMEHTAJIbHUX 3aBJaHb YYHAMH HEOOXIJIHUM OOJIaHAHHSM 1 3aco0amu.
BigmiueHo AocHTh HU3BKY €(PEKTHBHICTH 1 SKICTh BHKOHAHHS 3aBJaHb, SKUMU
nepen0ayeHo BUTOTOBJICHHS MEBHOI KUIBKOCTI OOJIaIHAHHS YYHEM 1 BUKOPUCTAHHS
HOTO 111 BUKOHAHHS CEKCIIEPUMEHTAJILHOTO 3aBAaHHSA. HampoTu JOCHTH BHCOKI
pEe3yNbTAaTH 1 AKICTh BUKOHAHHS OJIep)KaHl 32 YMOB BHUKOHAHHS TaKHWX 3aBJaHb 3
OJIep’)KaHUM Ui 1BbOTO OOJaJHaHHAM. 3a pe3ylbTaTaMd BH3HAYEHO, IIIO
BUKOHAHHSI CAMOCTIMHHX TI03aypOYHMX EKCICPUMCHTAIBHUX  3aBIaHb €
e(EeKTHBHUM, SKIIO BOHO 3IIMCHIOETHCS TAKUMH MUITXaAMHU:

1. Jl;ist BUKOHAHHS 3aBAaHHS YYHSIM BHUAAETHCS 00IaTHAHHSI.

2. BukoHaHHS 3aBHaHb 3AIMCHIOETHCS B  (Pi3kabiHETI B  CHeEIlajIbHO
BU3HAYCHUU JIJISI KOKHOTO YYHS MO03aypOYHUH Yac.

[lepmmii nuUIsAx BUMaraB 3HAYHOI POOOTH MO YKOMIUIEKTYBaHHIO KaOIHETY
GI3UKM  HEOOXIAHOK  KUIBKICTIO KOMIUIGKTIB oOnamHaHHs. [pyruii - 3
yB'SI3yBaHHSM Trpadiky Mo3aypoyHOi poOOTH 3 MOMJIMBOCTAMH 1 3pYUHICTIO IS
KOXXHOTO YYHS.

B acnekTi BUKOpHCTaHHS aBTOMATHYHHMX MPUCTPOIB Ta (PYHKIIOHATHHUX
By3mB EOT B mnpoBeaeHHI MMO3aypOYHUX BHUXOBHUX 3aXOJIB BIIMIYEHO
€(EeKTUBHICTh MO3WTUBHOIO BIUIMBY OCTAHHIX K MpPH OpraHizamii Tak 1 IpH
npoBeneHHl 3axoAiB. lle BHpaxaeTbcs B JIOCTYNHOCTI 1H(OpMalii BCUM
IPUCYTHIM, Cy4YacHUM O(OPMIIEHHSIM OKPEMHUX IYHKTIB MPOTrpamMu, METOAAMHM 1
dbopmaMu OIlIHIOBAaHHA 1 MmiABeAeHHA MiACyMKiB. Ile pocsraerbcsi 3aBIsSKu
JIOCTATHOMY OCBITJIEHHIO 1 03BYYYBAaHHIO, BUKOPUCTAHHIO CBITJIOBUX €(EKTIB 1
iHopmaritnux Tabmo, aBTOMaTW4HIN (ikcalli pe3yabTariB, HaOpaHUX OaiB,
MOPYIICHb MPABWII TOIIO. BiMiu€HO BHUCOKY SIKICTh MPOBEACHHS TaKUX 3aXOMIB 3
BUKOPUCTAHHSAM PO3POOJICHUX MPUCTPOIB MPU MPOBEICHHI OpEHH-PUHTY, OTICAHO
MPUHITUITN BUTOTOBJIEHHS BiJIMOBITHOTO 00JIaHAHHS.

3a pe3ynapTaTaMy JOCHIDKCHHS TPU TPOBEJEHHI IM03aypouHOi poOOTH B
PO3TIITHYTUX acIeKTaxX PO3B'A3aHO 3a/iayl peajizarii MpakTHYHOI CHPSIMOBAHOCTI



HIKITBHOTO Kypey (Pi3UKH:

1. JoBeaeHO 10 y4YHIB MOBHIIIY 1 TOYHIITY 1H(POPMAIlIIO PO BUKOPUCTAHHS
(b13UYHOTO MaTepially B TeXHiIll, HA BAPOOHMIITBI, B MOOYTI.

2. IligBUIIIEHO HAOYHICTH HABYAHHS.

3. BuBueHO ManofOCTyHUI yUHSIM Matepia.

4. 3a1iicHeHO MO3UTUBHUM BIUTMB Ha HAYKOBO-TEXHIUYHE MUCIICHHS YUHIB.

5. IloBHimie 3a/10BOJICHE 3aMUTH 1 JOMUTIUBICTh YUHIB.

6. CopMOBaHO MOBHIIII MOJTITEXHIYHI 3HAHHS.

Y Tperbomy po3aiai - "ExcnepuMeHTanbHa TiepeBipKa pe3yJbTaTiB
JOCTIKEHHS" - OMMCAHO EKCIIEPUMEHTAIbHY MEPEBIPKY PO3POOICHNX KOMILIEKTIB
oOnagHaHHS 1 AMTAKTUIHUX 3aCO0IB Ta METOJUKY iX BUKOPUCTAHHS. DKCIIEPHUMEHT
MIPOBENICHO y TPH €TaIu:

- BUMIPOOYBaHHS KOMIUJICKTIB 00JIaIHAHHS Y JIJAOOPATOPHUX YMOBAX;

- IepeBipKa 00JIaIHaHHS B YMOBaX IIIKOJIH;

- OLIIHKA 3alpONOHOBAHOI0 OO0JIa/IHAHHS 1 JUJIAKTUYHUX 3aC00IB METO/IaMU
EKCTIEPTHOI OILIIHKH.

Buacmimok mnpoBenenus | eramy oOnagHaHHA, BUKOHaHe Ha 0asi
BUKOPUCTAHHSA aBTOMAaTUYHUX NPUCTPOiB 1 (QyHKIioHanbHUX By31iB EOT Ta
METO/IMKa MOTO BUKOPUCTAHHS JIOBENIEHI JI0 TaKOi JOCKOHAJIOCTI, IO iX MO’KHA
OyJ0 peKOMEHAYBAaTH sl BIPOBAHKCHHS B HABUYaJbHUN MPOIEC 1 BUHECTH Ha
OOroBOpEeHHsI eKCHepTiB. SKICTh 3alpONOHOBAHUX KOMIUIEKTIB OOJaJHAHHS 1
3ac001B HAOYHOCTI OIL[IHIOBAJIM CHelianicT - BUKkiaaadl BH3y ta BuuTem mkia M.
KipoBorpana 1 KipoBorpaacrekoi 06acTi.

Ha II erami BUTOTOBJIEHI HaMU KOMIUIEKTH OOJaJHAHHS 1 KOMIUICKTH
PO3pI3HUX KAPTOK OYyJM MepelaHi eKCIEPUMEHTAIbHUM IIKOJaM B SKUX Oynu
BU3HaueHi 10 ekcrnepuMeHTalnbHUX 1 9 KOHTpoiabHUX 9-x kiaciB; 13
excriepuMeHTaabHuXx 1 11 koHTponbHMX 10-X kiaciB; 8 KOHTPOJBHHX 1 7
eKcriepuMeHTanbHux 11-x  kimaciB.  YuurTenl eKCHEpPUMEHTAIbHUX — KJIAciB
MONEPEAHBO 03HAHOMUIICS 3 METOJIUKOIO 1 TEXHIKOIO BUKOPUCTAHHS OOJaHAHHS
1 3aco0iB HAOYHOCTI HAa YpOKax 1 MO3aypodHiil poOOTI 1 MIAKIIOYHINACH 0
BUTOTOBJICHHS aHAJIOTIYHOTO O0JIaIHAHHSL.

[lepeBipsiBcsi  BIUIMB BUKOPHUCTAHHS 3alPOIIOHOBAHOTO OOJaJHAHHS 1
BIJIMOBITHO HOBUX METOJAIB BUKOHAHHS JIa0OpaTOpHUX POOIT 1 PO3B'A3yBaHHS
EKCIIEpUMEHTAJIbHUX 3aJa4y, SKICTb (OPMYBaHHS TMOJITEXHIYHUX 3HaHb 1
cenu(iyHUX BMiHb, SKICTh MIJATOTOBKU JI0 BHUKOHAHHS EKCIIEPUMEHTAbHUX
3aBlaHb 3  BUKOPUCTaHHSAM  JUJAKTHYHHUX  3aco0iB  Ta  cHOPMOBAHMX
EKCIIEPUMEHTAJILHUX BMiHb Y BUITYCKHUKIB. Pe3yabTaTH €KCIIEpUMEHTY CBiTUaTh,
MO0 YYHI CKCIIEPUMEHTAIbHUX KJIACIB 3HAYHO Kpalle 3acBOIIM HaBUYaJbHUHN
Martepian 3 MOJITEXHIYHUM 3MICTOM, HaOylIM MNpPaKTUYHUX BMiHb BHUKOHYBATH
eKCIEPUMEHTH, B HUX CGHOPMYBAIUCh IIUNCHI YSABIEGHHS Mpo OyIoBY 1
GyHKIIOHYBaHHS €IEKTPOHHO-00UNCITIOBAIEHOT TEXHIKH.

Ha 1III erami ekcmepuMeHTy JaHa eKCHEpTHAa OIllHKA KOMIIJICKTIB
3aMpONOHOBAHOTO 00JIaTHAHHS 1 HAOYHHX 3aCO0I1B.

Jlo rpynu excrepTiB yBIANUIM BYUTEN MIKLUI, BUKIaAadi kadenpu i3k i
METOAMKK ii BUKIaAaHHsS KipoBOTrpajchKOro Jep:KaBHOTO TEAaroridHOTO



yHiBepcuTeTy iMeH1 Bonoanmupa BunHnueHka, BUKiagadl iHIIUX BY3iB YKpaiHu,
K1 OyJIM y4acCHUKaMM TOCTIMHO MIF0YOTO peciyOJiKaHChKOTO ceMiHapy (KBITCHb
1998 p, M. KuiB).

[Ticnss o3HalioMyIeHHS 3 (PYHKIIOHAIBHUMHU MOKJIMBOCTSIMU TIOJIaHUX Ha
EKCIEePTU3y NPUIAIIB, MOAYJIB, MPUCTOCYBaHb, PO3PI3HUX KAPTHUHOK KOKHHIM
EKCIepT 1HAUBIIYyaJbHO 3allOBHIOBAB AaHKETy, SKa BKJIOYajda CYKYIHICTb
oliHiOBaHMX (akTopiB. OmpalfoBaHHA BHUCTABJICHUX EKCIEPTaMH  OIIIHOK
IPOBOAMIIOCS CTATUCTUYHUMH MeTofamu. Ha excriepTusy nogaBanucs po3po0ieHi
HaMH KOMIUIEKTH TIPUIIA/IiB Ta HAOUHUX MOCIOHHKIB:

Kowmrmekt my1st BuBueHHs (HizngHux ocHOB pobotu EOT

1. Mopymni noriuaux enementis "I, "ABO", "HE".

2. Monyni Tpurepa, perictpa, mudpaTopa, JUYUIbHUKA, MYJIbTHILIEKCOPA,
cyMmaropa, apu(pMEeTHKO-JIOTTIHOTO IPUCTPOIO, AemmdpaTopa.

3. IIpuctpoi BBOY 1 BUBOAY

Komruiekt /1151 BUKOHAHHS TaO0paTOPHUX POOIT

1. 'eneparop iMIyJbCIB.

2. JIIYnnbHUK IMITYJIBCIB.

3. [lynbT-niepemMuxad.

4. ®oTomasauy.

5. AKyCcTUYHUH J1aBad.

6. [Ipunanx 1u1st BUBYEHHS 3aKOHY 30€pEKESHHS IMITYJIbCY.

7. YcraHoBKa 17151 IPOBENCHHS OpeiiH-pHUHTY.

JIunakTH4H1 MaTepiaiu

1. Po3pi3HiI KapTUHKH A CKJIaAaHHS cxeM (QyHKuioHanbHUX By31iB EOT,
aBTOMATHYHHX MIPUCTPOIB.

Ha mowatky ekcneptu3u Bu3Haudainu "BaromicTh' K; KOXKHOI BHMOTHU, Yy
BIJIMOBIHOCTI 3 KO PO3POOJISIIUCH 1 SKiM TMOBHUHHI BiJNIOBIATH 3aIIPOIIOHOBaH1
HaouHl nocionukwu. [Ipu oMy 1OTpUMyBasiach YMOBA, 1110

1
'K, <100
i=1

Jani 3aHocwinch B aHKeTH. ExcrnepTu oliHIOBaJIM KOXHUHM 3acio 3a 10-
OanpHOrO mKanor (IIj;). Oxepsxani Bl €KCIIEPTIB JaH1 ONPAIbOBYBANNCA Y TaKii
MOCITi JOBHOCTI:

1. 3a BUCTaBJICHUMH B aHKETAaX EKCIEPTIB OLIIHKAMU BH3HAYABCS MOKAa3HUK
"nupakTH4HOl sAkocTi" Jlj A KO>KHOI cepli MOIyJiB, MPUIIAAy 4H AUAAKTHYHHX
MaTepiaiiB:

1 10
ﬂj - @;H,;Kz

2. Bu3Hauanaoch cepeHe 3HAUCHHS IHTETPaIbHOTO MOKAa3HUKA " MUIaKTUYHO1
AKOCT1" KOXHOI cepii MOyJIiB, IpUiIaay, IMIaKTUYHUX 3ac001B 32 (POpMyIIoL0:

ﬂ i n = ﬂ ja’
7€ N - KUTbKICTh €KCIIEPTIiB

Bingomo, 1o rpymnoBa oIfiHKa MOXe BBaKATHCS TOCTATHHO HAJIMHOIO TUTHKH
32 YMOB Y3TOJPKEHOCTI BIAMOBIJEH ONMUTAHUX CHEIIamicTiB. TOMy CTaTHCTHYHE



OTIpAITIOBAHHS OJep)KyBaHO1 i1H(oOpMaIli BKIOYANO B cebe OIHKY CTYICHS
y3roPKEHOCTI AYMOK eKcrhepTiB. |y 11boro po3paxoByBaBcs KoedillieHT Bapiarii
3a GOpMYJIOIO:
v =Z100%,
y
Ae 7, - CepeLHE 3HAYCHHS IHTCIPAIbHOTO MOKA3HUKA "JAMAAKTHYHOI SKOCTI" 1ist

J-To mpuiay, cepii MOIYJIIB YU TUIAKTHYHHUX 3aCO0IB; Gj - CEPEIHE KBAPATUIHE
3HAYCHHS BIJXWJICHHS OI[IHOK, BUCTAaBJICHUX j-My MpUIaay, cepii MOIYyIIB 4YU
TUAAKTHYHEM 3aco6aM. Foro oGumcimoBam 3a GopMyIIoro:
[ —
_\;;(ﬂ/q—ﬂ‘/_)za
ne /lj; — OlliHKa (-TO eKCIIepTa, sKa BUCTaBIECHA |-My IPHIady, cepii MOIyINiB, 41
TUIAKTUYHUM 3aco0am.

ExcrieptHa  omiHkKa  3amnpoONOHOBAHMX  KOMIUIGKTIB  OOJIafHAHHA 1
TUAAKTAYHUX 3ac0o0iB  TIOKa3ayia, M0 BCl KOMIUIEKTH OJIEp>Kajd  OIIHKU
"MUIAKTUYHOI SKOCT1" JOCTATHI JUIsl TOTO, 1100 CTBEPIXKYBAaTH IPO MEAArOTIYHY
JOLIIBHICTh iX BOPOBA/DKEHHS Yy HaBYAIbHWM Tmpolec. 3 IPOBEIECHOIO
JTOCIIKECHHSI MOXKHA 3pOOUTH TaKi BUCHOBKU:

1. OOGcsar 1 3MICT MOJITEXHIYHOrO Martepiagy HIKUIBHOTO Kypcy (I3UKd
NOBUHEH 3aJI0BOJIBHATH  (OPMYBAHHIO IUIICHUX YSBJIE€Hb IMpo OyaOBY,
(GYHKI[IOHYBaHHS 1 BUKOPHCTAHHS €IEKTPOHHO-00YHCIIIOBAIEHOT TEXHIKH.

2. VYIocKkoHaJeHHS 1 PO3BUTOK Y4OOBOTrO (PI3UYHOIO EKCIEPUMEHTY
MOBUHHO 3/1MCHIOBATHCH KOMIUIEKCHO B BHUKOPHUCTaHHSM aBTOMATHYHHUX
npUCTPOiB 1 PpyHKIioHaNbHUX BY31iB EOT.

3. Jlnsg po3MMpEHHS MOJITEXHIYHOTO CBITOTJISY Y4YHIB MpPU HaBYaHHI
Gb13UKH B yMOBaX MIKOJW HEOOX1AHI TaKi MPUJIAJIA 1 HAOYHI MMOCIOHUKH:

- KOMIUIEKT MOJMYJIB JIOTIYHHX €JeMEHTIB (YHKIIOHAJIBLHUX BY3JIB Ta
MPUCTPOIB €IEKTPOHHO-00UNCITIOBAILHOT TEXHIKY;

- KOMIUICKT NH(PPOBUX BHUMIPIOBATLHUX TMPWIAIB, JaBadiB 10 HHX,
BUKOHYIOUMX TPHUCTPOIB Ta OKPEMUX TMPWIALiB 1 BY3MB [JIsI BHUKOHAHHS
7abopaTopHUX POOIT, MO3aypOYHUX I1HAWMBIIYyaJbHUX 3aBlaHb Ta TPOBEACHHS
MAaCOBHX 3aXOIiB;

- KOMIUIEKTH UJAKTUYHUX 3aC001B (PO3PI3HUX KAPTUHOK ISl POPMYBaHHS
BMiHb CKJIQJIaTH CXEMU BY3JiB, IPUCTPOIB, YCTAHOBOK).

4. BukopuctaHHs po3poOJICHOrO o00JaJHaHHA 1 JUJAKTUYHUX 3ac001B
JI03BOJISIE 3/I1MCHIOBATH HABYAJIBHUUN MPOIEC BIAMOBIAHO 0 HAMPSIMKIB 1 IMUIAXIB
pedopMyBaHHS OCBITH B YKpaiHi.

5. 3ampomoHOBaHa METOJMKAa BHUKOPUCTaHHA pO3POOJICHOTO HaMH
oOnaHaHHS 1 AUIAaKTHYHUX 3ac001B B YMOBaX IIKOJM MOBHICTIO ce0e BUIIpaB/aia.

6. Po3po6iieHi HaMu KOMIUTEKTH 00JIafHAHHS 1 TUAAKTAYHI 3aCO0M JOCTYITHI
SK Yy TEXHIYHOMY TaK 1 MaTepiaJiLHOMY BiJIHOILIEHHI I MacOBOTO IMOBTOPEHHS B
YMOBax CEpeaHbO] IIKOIU.
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Buxopucrani B gucepTarlii iei Ta po3poOKH 3 OIMyOJIKOBAaHUX HAyKOBUX
mpails HaJIeKaTh aBTOPY.

AHOTALIA

@enimoBa  H.B.  BukopucrtanHs  aBTOMaTWUYHUX  MPUCTPOIB 1
¢dynkuioHansHuX By31iB EOT y cucteMi WIKUIBHOTO (PI3UYHOTO E€KCIIEPUMEHTY, -
Pykomnuc.

JlucepTartist Ha 3100yTTSl HAYKOBOTO CTYIICHS KaHIUAATa MeJaroriyHuX HayK
3a cnemianpHicTIO 13.00.02 - Teopis 1 MeToguka HaBYaHHSA (I3UKHA. -
HauionansHuit neparoriunuii yHisepcuteT iM. MLI1. JIparomanosa, Kuis, 1999.

JlucepTallito NpUCBIYEHO MUTAHHIM YAOCKOHAJIEHHSI CUCTEMHU HaBYAJIbHOTO
(GI3UYHOTO EKCHEPUMEHTY, SKI PO3B'SI3YIOTHCS KOMIUIEKCHO 3 BUKOPHCTAHHIM
aBTOMATUYHUX TPUCTPOiB 1 (yHKmioHansHux By3mB EOT. Busnaueno
ONTUMAJIbHUM OOCAT 1 3MICT TUTaHb CTOCOBHO (hi3u4HMX OCHOB OyaoBH 1 1ii EOT,



HEOOX1MHUX Uit (OpMyBaHHS B YYHIB LUTICHUX YSBJIEHb. 3alpOIOHOBAHO
pO3po0JIeH] 1 BUTOTOBJIEHI KOMIUICKTH OOJagHAHHSA 1 JMJAKTHYHI 3aco0H, SIKi
3a0€31euyl0Th e€KCIePUMEHTAIbHE BIATBOPEHHS IOJITEXHIYHOTO MaTepiairy
JAHOTO HANpsMKy. Po3po0iieHO MiAKOMIUIEKT eKCIIEpUMEHTAIBHUX 3adad 1
1HIMBIIyaJIbHUX T03aypPOYHUX 3aBAaHb. PO3KpUTO CyTh 1 mOTpeOu 3abe3reueHHs
TEXHIYHUM OOJIaJIHAaHHSM MPOBEACHHS BUXOBHMX 3ax0JiB. OCHOBHI pe3yJbTaTH
mpami  3HAWNUIM ~ BOPOBA/DKEHHS B HABYAIBHO-BUXOBHOMY  IPOIIECi
3araJlbHOOCBITHIX IIKUI, TEAAroriyHOro 1HCTUTYTY, KYpPCIB TEperniaroTOBKU
YUUTENB (Pi3UKH.

KirouoBi cnoBa: €KCHEpHMMEHT, aBTOMATH4YHI MPHUCTPOi, (YHKI[IOHATBHI
BY3JIM, KOMIUJICKTH 00JIafHAHHS, MOITEXHIYHUIA KPYTO3ip.

AHHOTAIUA

@®equmoBa H.B. Hcnonb3oBaHne  aBTOMAaTMYECKMX  YCTPOMCTB U
¢yHkuoHanpHBIX  y310B  OBT B cucreMe  IIKOJIBHOrO  (PU3HYECKOTO
DKCIIEPUMEHTA, - PyKonucs.

Jluccepranysi Ha COMCKaHUE YYECHOW CTEIEHWM KaHJWUAATa IeJaroruyecKux
Hayk 1o creuuanbHocTd 13.00.02 - Teopuss u meroguka oOydeHus: GusMKe. -
Hauvonanbnbelii negarornyeckuit ynupepcuter um. M.IIL. JIparomanoBa, Kues,
1999.

Juccepranys IIOCBAILIEHA BOIPOCAM  YCOBEPIUIECHCTBOBAaHUS  CUCTEMBI
y4eOHOro  ()U3MYECKOr0  JKCIEPUMEHTA,  BBI3BAHHOIO  MOTPEOHOCTSIMHU
(GbopMHpOBaHUS Y YYEHUKOB OIPEAECICHHOIO 00beMa 3HaHUM, YMEHHUI 1 HABBIKOB B
COOTBETCTBUM C YPOBHEM pAa3BUTHS HAYYHO-TEXHHYECKOTO IIporpecca, B
YaCTHOCTH, BHEIPEHUS 3JIEKTPOHHO-BBIYMCIUTEILHON TEXHUKH BO BCE€ cQepbl
NeATEIbHOCTH 4YeloBeKa. B pabore NpemyiokeHO ONTHUMAIbHBIA 00beM U
COJIep>)KaHUE  BONPOCOB, KacCaloIUXCS  (PU3MYECKUX OCHOB CTPOCHHUS U
dbynkuuonupoanuss BT, HeoOXomUMbIX i (OPMUPOBAHUS Y BBITYCKHUKOB
IIKOJI HEOOXOJUMBIX IEJIOCTHBIX MPEICTABICHUN, HE3aBUCUMO OT H30paHHOMN
HUMH cnenuanbHOCTH. OGOCHOBAHHO 11€71€CO00Pa3HOCTh KOMIUIEKCHOTO MOAX0/1a
K PEILEHUIO 33a]1a4 YCOBEPIIEHCTBOBAHUS CUCTEMbl (PU3UUYECKOTO IKCIIEPUMEHTA U
BHEJIPEHUSI aBTOMATHYECKUX YCTPOUCTB M (PyHKIMOHANBbHBIX y3710B OBT s
MPUMEHEHUSI HOBBIX COBPEMEHHBIX METOJIOB BBITIOJIHEHHSI BCEX BHJIOB y4e€OHOTO
($U3NYECKOTO KCHEPUMEHTa, (POPMHUPOBAHUS COOTBETCTBYIOUIMX MPAKTUYECKUX
yMEHUH M HaBbIKOB. B pabore omnmcaHbsl pa3pabOTaHHbIE U W3TOTOBJICHHBIE
KOMILJIEKTBl ~ OOOpYJOBaHUS; TMEpPBbIA - 118 U3YYEHUS CTPOCHUS U
(GyHKIIMOHUPOBAHUSA YCTpOUCTB U y3ioB OBT; BTOpoil - nJis BBINOJHEHUS
JEMOHCTPALIMOHHBIX OMBITOB, JJAOOPATOPHBIX PadOT, SKCIEPUMEHTANbHBIX 33/aY,
WHIWBUAYAIBHBIX JKCIIEPUMEHTAIbHBIX 3adaHui. COOTBETCTBEHHO MPEIJI0KEHO
METOINYECKUE pEKOMEHAANN o VICTIOJIb30BaHUIO MPEITI0KEHHOTO
00OpyZI0BaHUs, BapUAHTHl HOBBIX M MOJICPHU3HPOBAHHBIX OIBITOB BCEX BHUIOB
DKCIIEPUMEHTA, a TaKKe MOJKOMIUICKT JKCIEPUMEHTAIBHBIX 3a1ad  (PU3HKo-
TEXHUYECKOIO COJAEpXKaHUS - KAK CPEACTB IMPAKTUYECKOW HANPaBICHHOCTH
IIKOJIBHOTO Kypca (U3HKH COOTBETCTBEHHO HANPABJICHHUIO aBTOMATH3AIMH U



KOMIBIOTEPU3AIMM  TMPOU3BOJACTBA.  YCTAHOBJIEHO, 4TO  3((HEKTUBHOCTH
BBINOJIHEHUS] MHIUBUIYaJIbHBIX SKCIIEPUMEHTAIBHBIX 3a/1aHUI caMasi BBICOKas MpU
YCJIOBUM TIOJIHOTO OOECTIeYEHHsI Ka)KIOr0 Y4Yallerocss MOJHBIM KOMIUIEKTOM
HE00X0IMMOro 00OpYJOBaHUs, CIEIOBATEIbHO, HATMYHMS TaKOro 000pyIOBaHUS B
¢u3nueckux KabuWHETaxX B JOCTaTOYHOM KojiuyecTBe. KadecTBO MOATOTOBKU
YYEHHUKOB K BBIMIOJIHEHHUIO SKCIIEPUMEHTANbHBIX 3aJaHUN BBICOKOE TPU YCIOBUH
UCTIOJIb30BAHUS TUAAKTHYECKUX CPEICTB - KOMILJICKTOB Pa3pe3HBbIX KapTUHOK IS
dbopMUpOBaHUA YMEHMI COCTaBISATh MPUHIUIHUANBHBIE U CTPYKTYpHBIE CXEMBI a
TaK)K€ MOJIENM YCTPOMCTB M YCTaHOBOK, BAapUaHThl KOTOPBIX pa3pabdOTaHbl U
IpeMIoKeHbl B padore. PackpplTo CymHOCT M NOTPEOHOCTH 0OOecreyeHus
HEOOXOJUMBIM  TEXHHYECKUM  OOOpYJOBaHHEM  MPOBEJIEHUS  MAacCOBBIX
BOCIIUTATEIbHBIX ~ MEPONPUITHNA, MPEAJOKEHO BapHaHT yCTPOMCTBa A
TEXHUYECKOTO 00ECIeUeHHUs MPOBEICHUSI KOHKYPCOB Tuna OpeitH-punr. OCHOBHBIE
pe3yabTaThl pabOThl HAILIM BHEIPEHHE B Yy4eOHO-BOCHHUTATEIBHOM IIPOIIECCE
o0meoOpa3oBaTenbHbIX ~ IIKOJ,  [EJAaroruyeckoro  MHCTUTYyTa,  KYpCOB
NEPETIOATOTOBKH YUUTEIEH PU3UKH.

KinroueBble  cioBa:  3KCIIEPUMEHT,  aBTOMAaTUYECKUE  YCTPOMCTBA,
(YHKIIMOHAJIBHBIE Y3JIbl, KOMILJIEKTHl 000PYAOBaHUS, TOJUTEXHUYECKUI KPYro30p.

ANNOTATION

Fedishova N.V. Computer-assisted learning in the system of Physics
experiment at school.

Candidate of Pedagogics Thesis in specialty 13.00.02 - Theory and
Methodology of Teaching Physics. Dragomanov National Pedagogical University,
Kijiv, 1999.

The author studies the questions of the system of teaching physical
experiment, which can be solved on the basis of computer-assisted learning. The
author defines optimal amount and content of questions concerning computer
physical background and functioning. The author also studies and proposes
experimental use of polytechnic materials in mis field.

A complex of experimental problems and individual extra-curricula tasks
supports the questions under study. The author studies an opportunity of supplying
extra-curricula activities with technical equipment.

The hypothesis of experimental research is tested in the teaching/learning
process and at the extra-curricula activities in secondary schools, pedagogical
university, in-service teacher training courses in Physics.

Key words: experiment, automatic devices, functional bounds, equipment
complex, politechnical outlook.



