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PEAJIM3ALIHA [TPUHIUIIA TTOJIMTEXHHU3MA ITYTEM UCIIOJIb30BAHUEM COBPEMEHHBIX
CPEJ[CTB B I[IPOLJECCE OFYYEHUA OHU3UKE
BoBxotpyo Buxtop

Ceromust aKkTyalbHBIMH SIBJSIFOTCS  MPOOJIEMBI  IOJUTEXHUYECKOTO 00pa3oBaHHsS W BOCIHTAHUS
BBIMMYCKHUKOB 00I1€00pa30BaTeNbHBIX IIKOJA. B YacTHOCTH Ba)XHOE 3HaueHHe B OOy4YeHUHM (U3UKH HMEET
peanuM3ands MPHUHIMIA [OJHUTEXHU3MA. B COOTBETCTBYIOIIEM YCOBEPIIEHCTBOBAHUM M Pa3BUTUH HYXKIAETCSI
ydeOHasl cpema, Koropas Obl obecreunBaja HEOOXOAMMOE TPYAOBOE W TMPOHM3BOICTBEHHOE OOyYeHHE,
npoOpUeHTANNIO, MPEANPOGHILHYI0 U NPO(GUIbHYIO IOATOTOBKY BBITYCKHUKOB IIKON. IIIKOJIBHBIA Kypc
(U3UKKM COOTBETCTBEHHO C €r0 CrEM(UKON JODKEH ObITh HACHIIIEHHBIM MMOJUTEXHUUECKUM COMEPKAHUEM, YTO
HY)KIAeTCsl B HAJTMYHK 00JIee COBPEMEHHOI'0 TEXHUYECKOTO OCHAIICHHS.

Kniouesvle cnosa: TPUHIMI TOIUTEXHU3MA, DKCIEPUMEHTANbHBIC 3aJaHus MO (Qu3nKe, MpoQHIbHAS H
MPaKTHYECKash HAIIPaBIEHHOCTh, CAMOJIEIIbHbBIE IPHOOPHI, COBPEMEHHBIE IIU(BPOBBIE H3MEPUTENBHBIE IPHOOPHI.

REALIZATSIYA THROUGH AN POLITEHNIZMU VIKORISTANNYA SUCHASNYJ ZASOBIV IN PROTSESI
NAVCHANNYA FIZIKI
Vovkotrub Viktor

Now the question is relevant polytechnic education and training of secondary schools. Particularly
significant value in teaching physics in school should use the principle of polytechnism to solve such important
problems as the entry high school students adequate ideas about the future professional activity in terms of their
educational environment chosen profession and their own possibilities of active development, forming
competences included in the socially-based own experience. Accordingly needs improvement and development of
the learning environment, ensuring the proper implementation of the employment and industrial training, career
guidance, preprofile and profile graduate training in secondary schools in terms of primary and high school.
School physics course according to its specificity should be saturated Polytechnic content that requires a modern
technical equipment. Performance of students in physics lessons and extracurricular classes with elements of
experimental tasks of applied nature can successfully implement the principle polytechnism. It is important that
each student performed relevant tasks of applied nature with modern facilities. However, the state of the necessary
equipment in schools is unsatisfactory. In the absence of complete sets of modern equipment should abandon the
frontal organization of laboratory work, including a demo version. In such circumstances, tasks and application
Polytechnic content is covered by work programs setting physical workshop. A material support to create, using
both improvised devices and appliances and some contemporary examples of household and industrial appliances.

Keywords: Polytechnic education content, experimental problems in physics, homemade instruments,
profile and applied focus, modern digital measuring devices, sensors, digital stopwatches.
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Anomauyin. B cmammi poseisinymo memoou nioeuwjeHHs e@exmusHoCmi op2anizayii ma nposedeHHs.
JIeKYIUHUX 3aHAMb 3 Kypcy Qisuku Ons CmyOenmie GUuux MeXHIYHUX HasyanibHux 3akiadie. OOIpyHmMosano
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BUCOKO020 CIYNEHSI HAOYHOCHI Ma 00PA3HOCI HABYATILHO2O MAMEPIALY, NPONOHYEMbCS eLeKMPOHHUTL KOHCNEKM
JIeKYiil, craiou mekcmoso2o ma spagiunoco cynpogooy, KOMN I0mepHa animayis i mamemamuine Mooemno8aHHs.
00CALOACYBAHUX NPOYECTE [ A6ULY, NPOSPAMHI Ne0a202iUHi 3acobu, MyTbMUMEOTHI POTUKL).
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IMocTranoBka HaykoBoi mpodjemu Ta ii 3HaveHHs. Peopma BuIIOi MIKOIM BHMarae IONIYKY HOBHX
epekTUBHUX MeToniB Ta (opMm HaBuaHHs. HaykoBi W MeTOAWMYHI 3HAXiJKH HUIIXIB YIOCKOHAJIEHHS CHCTEM
HaBYaHHS BUPAXKAIOThCS 37€OUTBIIOIO y BUKOPHUCTAHHI OCBITHIX TEXHOJIOTIH Ha OCHOBI CHCTEMHOIO MiIXOIy.
Jlekuist sik omHa 3 ¢opM opraHizanii HaBYaJIBHOTO TPOLECY Y BUIIOMY HAaBYAJBLHOMY 3aKJIaji BH3HAYAE IUIIXU
3MIACHEHHS yCiX BHIIB 1 (opM HaBuaHHsA. BoHa 3akiama€ OCHOBH PO3YMIHHSA MpeaMery i (opMmye meBHe
CTaBJICHHSI JI0 HbOT0. JIeKIIis — 1ie CTPYKTYpHHUIH CUCTEMAaTUYHUH | CHCTEMHHI BHKJIa/I TIEBHOI HAYKOBOI Ipo0IeMu
abo ii yactku [1]. OkpiM TOro JeKHidiHUN Kypc 3aKiafia€ OCHOBY (hyHIAMEHTAJIBHOI TEOPETHYHOI MiArOTOBKH
CTY/ICHTIB, 3HAYHO PO3LIMPIOE IX KPYro3ip, 30KpeMa J03BOJSIE LUIICHO 0auuTH Oynb-sIKy HayKOBY HpoOiiemy.
IpyHTOBHI (GyHIaMEHTAIbHI 3HAHHS JOMOMATaloTh MaiOyTHEOMY (axiBIIO YCBiIOMIIIOBATH CYTHICTh (i3MUHUX
SIBHIIL 1 3aKOHOMIPHOCTEH, CIPSIMOBYBATH TEOPETHUYHI /1€l y TUIOMIMHY NMPAaKTUYHUX IiH, COPUSITH y3arajlbHEHHIO
MEpPCIIEKTUBHUX TEHJICHIIIH, OpieHTalil y HOBHX HAYKOBHX HaIpsSMKaX, KOHIETISIX, TEXHOJIOTisIX, BU3HAYAIOTh
CTpaTerilo W TaKTHKY NP PO3B’s3aHHI MPAKTUYHUX 3aBJaHb, BU3HAYAIOTh HANPSIMKHU IHTErpauiiHUX IMPOIECIB.
HaBuanHst kypcy 3aranpHOI ()i3MKM B BHIIMX TEXHIYHHMX HaBYaJIbHUX 3aKjaJax Mae€ CBOIO creruQiky: Kypc
(Gi3MKM MICTUTh JOAATKOBI B IMOPIBHSAHHI 3 3arajJbHOOCBITHHOIO INKOJOK TEMHU 1 MHUTaHHS. BigbIl MOBHO Ta
I'PYHTOBHO BHpa)keHa HPUKIIAJHA CIIPSIMOBAHICTh Kypcy, (GopMyBaHHS MpodeciiHnX KOMIETeHIIiH — IpeqMeTHO-
TEOPETHYHOI0 Ta TeXHONOriuHo. IIpenMeTHO-TEOpeTHYHAa KOMIIOHEHTa BKIIOYae B cebe: (yHIaMeHTanbHI
SIBUIIA 1 3aKOHM (DI3UKH, B TOMY YHUCII Ti, 1[0 TIOKJIaJEHI B OCHOBY 0araThox 3arajibHONpodeciiHuX 1 crieniaibHuX
JUCIUILTIH; YSBICHHS TPO IUIMH NPHUPOAHUX IPOILECIB 3 MO3UIIH MaTeMaTHYHOIO MOJAETIOBAHHSI;, PO3YMiHHS
cyTHOCTi (Pi3MYHMX 3aKOHIB 1 MeEX I1X 3acTOCyBaHHS; pPO3YMiHHSA (yHIaMEHTalIbHUX MPUHIUIIB (i3HKH,
c(OpMOBaHOT0O PiBHS CUCTEMHOCTI 3HaHb CTYIEHTIB [3].

Kpim Toro, Buknamad ¢i3UKH MOCTIHHO CTUKAETHCS IIPU TPOBENEHHI 3aHATh 3 METOJUYHUMHU
TpynHowamu. J{oBOOUTECsS 3aliMaThCS HE TINBKA BHBYEHHSM HOBOTO MaTepiaiy, a il JIIKBIJALli€l0 MPOTaJuH B
3HAHHSAX CTYJAEHTIB 32 KypC OCHOBHOI IIKOJH. Bce e BinOyBaeThcs B ymMoBax neimuTy yacy 1 3011bIICHHS
YaCTKM CaMOCTIHHOI poOOTH CTyAEHTiB 3 (i3uku. Y NaHiil cuTyamii HEOOXiTHO BJIOCKOHAJIECHHS CTapi i MIyKaTH
HOBi ()opMHU HaBYaHHS (i3UKH, B TOMY YHCII JIEKIIITHUX 3aHATh.

AHai3 pocaikens miei mpodaemu. Crnektp npoOieM, MOB’S3aHMN 13 METOOMKOIO OpraHizaiii Ta
MPOBEACHHS JIEKIIMHUX 3aHATH JIOCHIIIPKYBaBCS PI3HOACTIEKTHO, 30KpeMa, JIesKi acleKTH BHCBITIIIOBAINCS Y
npaipix: B.M. ®okina, B.A. Cycs, H.®. Tanmuzunoi, I.®. bymka ta B.®. CaBueHko Ta pa3oM 3 THM CIiX
3a3HAYMTH, W0 OCOOJMBOCTI TNPOBENEHHS Ta OpraHizamii JEeKUiHHWX 3aHSATh caMe B BHUIIOMY TEXHIYHOMY
HaBYAIBHOMY 3aKJIaJli B YMOBaX KOMIIETEHTHICTHOT'O IMiIXOAY HE JOCIiIKYBAIUCS.

MeTo10 CTaTTI € JOCIIIKEHHS Ta aHANi3 NUIIXIB MiJBUIIEHHS e€(EeKTHBHOCTI IPH NPOBEACHHI JEeKIiHHIX
3aHATh, CAME B BUIIOMY HaBYaJIbHOMY TEXHIYHOMY 3aKJIaIi.

Bukiax ocHOBHOT0 Matepiady. 3 TOUKH 30py METOAMYHHMX OCHOB JICKI[isl TTOBHHHA BiJIIOBIAaTH TaKUM
BUMoram: OyTH Ha Cy4acHOMY piBHI PO3BUTKY HayK{; MaTH 3aBEPILICHUI XapakTep (BUCBITICHHs NEBHOI TEMN);
OyTH BHYTPIIIHBO ITEPEKOHIMBOIO W apr'yMEHTOBAHOI, BUKIIMKATH 1HTEPEC Y CTYJEHTIB 10 HAyKU; MICTHTH J100pe
NPOJyMaHi, SCKpaBi, MEPEeKOHIIUBI 1IrOCTpallii, NpuKiIaau, (axkTd, AOBENSHHS; OYTH eMOLIWHOI 3a (OpMOIo
BUKIIaJly; aKTUBI3yBaTH MUCIICHHS CTYJCHTIB; CIIPIMOBYBATHU CTY/CHTIB Ha CAMOCTIIHY po0OTY, OYTH JOCTYITHOIO
1 3pO3yMiJIOI0

JIekIist € Bemydoro JIAHKOK BCHOI'O JUIAAKTHYHOTO IMKIY HABYAHHSA 1 sIBIILE€ COOOKO CIOCIO BHKIAmy
00’€MHOT0 TEOPETUYHOT0 Matepiaiy, 110 3a0e3Mmeuye LMTICHICTh 1 3aKiHYEeHICTh HOTr0 CHPUHHATTS CTYACHTAMHU.
Jlekuist € mKepenoM CUCTEMAaTU30BaHOI OCHOBM HAYKOBUX 3HAHb 3 JIMCLUUILTIHU, PO3KPUBATH CTaH i MEPCHEKTUBU
PO3BUTKY BIAIOBIZHOI rayy3i HayKH 1 TEXHIKHM, KOHIIEHTPYBAaTH YBary CTYACHTIB Ha HaWOIJIbII CKIAJHUX 1
BY3JIOBUX THUTaHHSAX, CTUMYNIOBATH iX aKTUBHY Mi3HABaJbHY MisUIBHICTD 1 CHPHATH (POPMYBAHHIO TBOPHOrO
MUcTeHHs [6]. B ganuii yac mopsia 3 NMPUXWIBHUKAMH ICHYIOTh TIPOTHBHUKH JIEKIIHHOTO BHKJIAJy HAaBYAIBHOTO
MaTepiaiy y BUILiH mKoui. Po3risHeMO HeOMIKY JIEKIIHHOTO MTOJIaHHS MaTepiaiy:

1. Jlekuist mpuBYa€e 0 NACUBHOTO CIIPUHHATTS YYXKHX AYMOK, FaJIbMy€e CaMOCTiliHE MUCJICHHS CTYIEHTIB i
ciyxadiB. UuM Kpalre JeKIlisl, TUM I HIMOBIPHICTH OiJIbIIIe.

2. Jlexuist BinOMBa€e CMak JI0 CAMOCTIHUX 3aHSITh.

3. Jlekuii moTpiOHi, SKIIO0 HEMAE MiAPYIHUKIB a00 IX MaJIo.

4. OmHi CTYICHTH BCTUTAIOTh OCMUCIIUTH, 1HIII — TUTBKH MEXaHIYHO 3aliCaTH CJIOBA JICKTOPA.

OpHak OCBiJ| HaBYAaHHS Y BUILNIN IIKOJI CBIAYUTH HPO TE, LIO BiIMOBA BiJ JIEKIIl 3HIWKYE HAYKOBHUIM
PiBEHb MIATOTOBKH CTYJEHTIB, MOPYIIYE CHCTEMHICTh 1 PIBHOMIPHICTH IX POOOTH MPOTIroM cemecTpy. Tomy
JIeKIisl K 1 paHille 3aIUIIAETHCS SK MPOBIIHMM METOJOM HaBUaHHS, TaK 1 MPOBITHOI (opMoOIo opraHizamii
HaBYAJIBHOT'O MPOLIECY Y BUIIOMY HaBYaJIbHOMY TEXHIYHOMY 3aKiaji. 3a3HaueHi HeJOJNIKY B 3HAYHIH Mipi MOXYTb
OyTM TOMOJaHI MPABWJIBHOIO METOIMKOK 1 palliOHAJIBHHUM MOOYIOBOIO JOCHTIKYBAHOTO —Martepiany,
ONTHUMAJbHUM TMOETHAHHSM JIEKIii 3 1HIIMMHU METOJaMH HaBYaHHS — CEMIHApOM, IPAaKTUYHHUM, JIa0OPaTOPHUM
3QHATTAM 1 CAMOCTIHHOIO IMiITOTOBKOIO CTY/ICHTIB.

AHani3yloun NUIIXH TiABUIIEHHS €(QEeKTUBHOCTI METOJUKH BHKJIAJaHHS (I3UKH Y BUIIUX TEXHIYHUX
HaBYAJILHUX 3aKjanax Oyio BigiOpaHo i MPaKTHYHO anpoOOBaHO NEKIJIbKA BUIIB JICKITii, 0COOIUBO €()eKTUBHIMH
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cepell HUX BUSIBIJIMCS TIPOOJIEMHA JISKITiS, JIEKIist 3 BUKOPUCTAHHSIM 1H(OPMAIiifHO-KOMYHIKaTUBHUX TEXHOJIOTIH
(IKT), Ta xekuiss 3 BUKOPUCTAHHSAM <JICKUIHHMX JPYKOBaHWUX 30MIUTIB». KOpOTKO 3ymuHHMOCS Ha
METO/I0JIOTIYHUX OCOOJIMBOCTAX MOAAHHS JIEKIIHHOTO MaTepiaiy.

Ipobremna nexyis. TlpobneMHI MeToqu — 1€ METOIM, 3aCHOBaHI Ha CTBOPEHHI NPOOJEMHUX CUTYAiH,
aKTHBHOI IMi3HABAJIBHOI MiSUTBHOCTI CTYAEHTIB, IO CKJIAJAETHCSA Y TOIIYKY 1 pO3B’s3aHHI CKJIAaJHHUX MUTaHb, SIKIi
moTpeOyIOTh aKTyami3allii 3HaHb, aHaJi3y, BMIiHHI Oa4WTH 3a OKPeMHUMH (haKTaMH SBHUIIE, 3aKOH. Y CydacHId
A Teopii MPOOJIEMHOTO HaBUAHHS PO3PI3HSIOTH ABa BUIM MPOOJIEMHHX
p CUTyalliil: TcuxXoyoriyHy Ta mnegaroriudy. Ilepma cTocyerhbes
1 JUSUTBHOCTI CTYJEHTIB, Jpyra IpeJCTaBiIsIe OpraHi3aliio HaBYaJIbHOIO

npouecy. IIpoOnemHa cHTyallisi CTBOPIOETBCS 33 JOINOMOTOO
aKTHBI3yIOUMX Mil, NMUTaHb JIEKTOpPA, L0 ITiJKPECIIOIOTh HOBU3HY,
BaXUTUBICTh, Kpacy ¥ 1HINI BIiAMITHI SKOCTI 00’€KTa Ii3HAHHS.
CTBOpEHHS TICHX OJIOTYHOT npo0IeMHOT cutyauii cyTO

2 inauBigyansHo [2].
0 > Hi 3ananro Baxkke, Hi 3aHA/ITO JIETKE ITi3HABAJIbHE 3aBAaHHS HE
14 CTBOpIOE MpoOJIeMHOT cuTyanii /st cryneHTiB. [IpoOmemHi curyarnii
Puc. 1. O6opotnuit aniabathuit nporec MOXYThb CTBOPIOBAaTHCS Ha BCIX €Tamax IpOLECY HaBYaHHS: IIPH
pA TOSICHEHHI,  3aKpilUIeHHi,  KOHTpoxii.  TexHomoriuHa  cxema
1 npoOJIEeMHOT0 HaBYaHHS (IIOCTAHOBKA 1 PO3B’SI3aHHS MPOOIEMHOT

cUTyalii) Taka — BHKJIaJad, IO BOJMOAiE€ iH(pOpMAI€lo i 3aaTHHUH
JIOTIOMOI'TH, CTBOPIOE TIPOOJIEMHY CHTYaIIiI0, CIPSIMOBYE CTYJICHTIB Ha
il BupimenHst. CTyJeHT, aHaIi3ye IpoOIeMy 1 3HAXOAUTHCS B TIOIIYKY
ii BupimenHs. Skmo BiH 3yMiB po3B’s3aTH  TpOOJEMY, TO

3 CTBOPIOETHCS] HOBA MpoOJIeMHa cuTyalis. SIKIO BUPIIIUTH TPOOIEMY

2 He Brayocsi (mpobieMHa CUTyalis BUKIMKajiIa Motpedy B OTpUMaHHI

0 > HOBUX 3HaHb, YMiHb, HABMYOK), BUKJIaJad PO3KPHUBAE 3MicT. Takum
V YHHOM, CTYJICHT CTaBHUTBCS B TO3UIIIO CY0’€KTa CBOTO HaBYAHHSA 1 SIK

Puc. 2. . .
ve. 2. Luicr peatbhoro 050poTHOro MPOUCEY  pesynpTat y HLOTO YTBOPIOKOTHCS HOBi 3HAHHS, BiH OMAHOBYE HOBHMHU

criocobamu nii. TpynmHomii KepyBaHHS HpPOOJIEMHUM HaBYaHHIM Y
TOMY, [0 BHHHKHEHHS IIPOOJIEMHOi CHTyalii — aKkT IHOUBiIyaJbHHH, TOMY Bil BHKJaJada IOTpPiOHE
BUKOPHCTaHHS AU(EPEeHIIIOBaHOr0 Ta iHAUBIAyaIbHOr0 Miaxoay. MeToquuHi NpUHOMHU CTBOPEHHS MPOOJIEMHUX
CUTyalliil: BHKJIagay MiJABOMUTH CTYJEHTIB [0 TNPOTHPIUYs i NPONOHYE IM caMUM 3HalTH crocid Horo
PO3B’sI3aHHS; 3IIITOBXYE IMPOTHPIUYS IMPAaKTUYHOI MisTIbHOCTI; BUKIAJAa€ Pi3HI TOYKH 30py Ha OIHE W TEX
MUTaHHS; TPOIOHYE PO3TJSHYTH SIBUIIE 3 PI3HUX CTOpPiH; CIOHYKAa€ CTY/AEHTIB pOOWTH IIOpIBHSIHHS,
y3arajJbHEHHs, BHCHOBKM 13 CHUTYyalii, 3ICTaBiATH (DaKTH; CTaBUTh KOHKPETHI MHUTaHHs (HA Yy3araJbHEHHS,
OOTpYHTYBaHHS, KOHKPETHU3AIIif0, JIOTIKY MipKYBaHHs); BU3HaYa€ MPOOJIEMHI TEOPETUYHI Ta MPAKTUYHI 3aBIaHHS
(HampuKkIaa — JOCIIIHHUIBKI); CTABUTh MPOOJIEMHI 3aBIaHHs (3 HEAOCTATHIMH a00 HAJIMIIKOBUMH BUXITHUMU
JAHUMH, 3 HEBH3HAYEHICTIO B IOCTAHOBII IUTaHHS, 3 CYNEPEWIMBHMH JaHUMH, 31 CBIIOMO JOIYIIEHHMHU
MIOMHJIKaMH, 3 OOMEXEHUM YacoM PO3B’SI3Ky Ta iH.).

Peanizayis npobremnoi mexnonoeii: Peamizaiiiss mpoOJeMHOr0 HaBYAHHS, IMiTHIMAE Iy)KE BaXKIUBE
MTUTaHHS, SIKE caM 110 coli € mpobsieMoro: SIKy MiArOTOBKY ITOBHUHHI MPONTH BYMTENS, 1100 YCHIITHO BIOPATHCS 3
Takoro poay HaBuaHHAM? OTKe, MOXHa 3pOOMTH BHCHOBOK, IO BHKJaJad IIOBUHEH BOJOMAITH SIK
TOSICHIOBAJIBHUM, TaK 1 JOCIIAHUIIBKUMH METO/IaMH HaBYaHHs. BuUcTynarouu B poni opraHizaTopa HaBYaHHs Ha
NpoOJIeMHIH OCHOBI, BiH TMOKJIUKAHWK JISTH MIBUALIE SK KEPIBHUK 1 MApTHEP, HIK SK HKEPENI0 TOTOBUX 3HAHB.
JocBin, mpuabaHuii B mporeci JA03BONUTH CTyAEHTaM, SIK MalHOyTHIM iHXKeHepam, a 3arajJbHOMY 3HAuYeHHI -
TEXHOJIOTaM:

1. Toko BimdyBaTu TPOOJIEMHICTH CHUTYallill, 3 SKUMH BOHH CTHUKAIOTHCS, 1 BMITH CTaBUTH pealibHi
3aBJIaHHS B 3p03yMiNTii (opMi.

2. BukonyBaTu (yHKIIIF0 KOOpJHMHATOpA 1 MApTHEPA.

3. IIposiBNATH TEPHIHUMICTB J0 MOMHIIOK, SIKi IOIMYCKAaIOTHCS B CPOOax 3HAWTH BIACHUI PO3B’SI30K.

4. HamaBatu MOXITUBICTB JUISL PETYJISIPHUX 3BITIB TPYIT T2 OOMIHY JYMKaMU B XO/i OOTOBOPEHHS.

5. 3a0X0ouyBaTH KPHUTHUYHE CTABIEHHS [0 JOCIIJHHIBKOIO TMPOLECY, MPOMO3MIIi IIOAO0 MOJINIICHHS
po0OTH Ta HOBUX HAIPSIMIB JIOCIIXKEHHSL.

TakuM YMHOM, OCBOEHHS TpOIeCy MPOOJIEMHOTO HaBYaHHS CTAE CAMOCTIHHOIO JUAAKTHYHOI METOIO.
OCHOBHHI1 3MICT TYT — HaBYaJbHA MPOOJIEMa, MPOIEC MOMIYKOBOI HABYAIILHOI JIISUIHOCTI, & METO/M — aKTHBHA
Ii3HaBaJIbHA MiSUTBHICTB, IO CKJIANAETHCS B TOIIYKY i BUPINIEHHI CKJIQJAHUX IPOOJEMHUX CUTYallild, 0 B CBOO
4yepry NpUBOANTH MaiOyTHIX iHXKeHepiB, 10 OaueHHs LIJTICHOI pobiaeMu abo IUTICHOTO 3HAHHSL.

B kypci «3aranpHoi (i3uKm» BUKOPUCTaHHS TPOOJIEMHO] JISKIIii € 0COOIHMBO I[IHHUM €JIEMEHTOM, OCKIITBKH
3MICT Ili€i JWCIUIUTIHU OaraTHii Ha JOBEICHHS TEOpPEM, 3aKOHOMIPHOCTEH Ta iH., MO0 B CBOIO YEPry MOXKE
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ciyryBati i simpoM. KokHe JOBeneHHs BiJ CYNPOTHBHOTO B SIKOCTI IpOONEMHOI CHTyallii IiaBHUILye
eQeKTUBHICTb JIEKLIl, 1l pe3yJbTaTHBHICTB.

Hampukian, 3 npyroro mo4aTky TepMOAWHAMIKU, PO HEMOXIIUBICTH BIYHOTO JIBUTYHA JAPYTLOro PO,
BUIUTUBAE HACIIZOK: OIS KOXKHOI'O CTaHy TEPMIYHO OJHOPIJAHOI CHCTEMH ICHYIOTH TaKi CTaHH, SIKi HE MOXKHa
JIOCSITHYTH PIBHOBAYXHUM aJ1ia0aTHYHUM HUISIXOM.

MilicHo, 3 mepuioro moyaTky TepMmoauHaMiku Q = AU + A, IS 3aMKHEHOTOo aiabaTHYHOro Mpolecy,

BUILUIMBAE, MO0 A = §> pdV =0, 60 Q=0= AU =0. Ile MoXJIUBO JHUIIEe TOAI, KOIU HPOLEC MAa€ BUIIIAA

CHOYaTKy po3IupeHHs Big 1 710 2, a morim crucHeHHs Big 2 mo 1 (puc. 1). Komn x 2 i 1 He nexxaTh Ha OnHIH
ania0aTi, To aAiabaTHUM IIUIIXOM i3 2 710 1 MU HEe IPUHIEMO.
ToMmy MOKHa TIPUITYCTUTH, IO ICHY€E Taka QYHKIs S ( 2 V) , 10 3aJIMIIAETHCS CTAJIOK0 TIPH a11a0aTHIHOM Y

nporeci (5Q = O) TOOTO € HE3MIHHOIO S(p,V) =const, 1e p= p(V) — piBHsIHHSA ajiabatu 1<> 2 Ha PUCYHKY 2.
Hoga ¢yukIis S(p,V) =const — € OJHO3HAYHOI (YHKIIIEIO CTaHy CUCTeMH. | padidHo 11e 03HaYae, 1mo rpadiku

JIBOX DIiBHSAHb ajiabaTd HEe MOXKYTh MEpeTHHATHCH. JlOBEJCHHS BHKOHAEMO Bim cympotuBHOro. Hexaii npi
amiabatu S, =, (P, V) i5,=S5, (p, V) MIEPETHHAIOTHCSA Y ACAKIH ToYIl, HAapHKIIay, 2 (puc.2). Po3risHemo muki,
10 CKJIaJlae€Thes 3 JBOX aaiadar S, 1 S, # i3oxopu 3 — 1. Ha wiit ginsHmi THCK B cucteMi 3pic, a e 03Havae, 1o
cHCTEMa OJIEpIKye TEIUIO Bijl 30BHIIHBOIO [pKepena, aie poboTa NMpH LbOMY He BUKOHyeThes (V = const). Ha
nimsHKax 1— 2 1 2 — 3 cucrema He ojiep)KyBana Teruia. OCKiIBKM MK 3aMKHEHHH, ol 4 =-0, AU =0.

OTKe, BHACHIJOK [[LOTO TPOIECY MM BHTOTOBHJIM BIYHHN JBUTYH JPYIOrO POy, IO HEMOXXJIMBO HaBITh KOIIU
Iporecy 00OPOTHI.

Tomy §, i §, — He nepeTuHaOThCA 1 HEMae TOUOK fie S — pizHe. ToOTO Pynxyis S(p,V) — 0OHO3HauHA
@yHKyis cmany.

Jlexyisi i3 3acmocy8anHsIm iHQOPMayitiHo-KoOMYHIKayiuHux mexnonozit. OIHUM 13 CyJacHHX 3aco0iB
HaBYaHHS BUCTYIA€ TAKOX EIEKTPOHHUI KOHCIIEKT JIEKI[Ii, MPU3HAYSHUH IS JIEKTOPA i BUKOPHCTOBYBAHUIH HUM
3 ypaxyBaHHSIM HOro iHAWBIAyaJdbHOI MaHEpW YHWTAHHS JIEKIiH, PIiBHA MiArOTOBJICHOCTI CTYAEHTIB 1 iH.
Enexrponnnii koncnekt nexuiid (EKJI) noeqHye cnaiinm TekcToBoro i rpagiqHoro cynpoBoay (CXeMu, MaIOHKH i
iH.) 3 KOMIT'IOTEPHOIO aHIMalli€lo 1 YUCENbHIUM MaTeMaTHYHHM MOJEIIOBaHHIM JIOCIHiIKyBaHHUX mporeciB. [1pu
YHUTaHHI JIEKIIT MOXYTh OYTH TaKOK BUKOpUCTaHi ororpadii, BiICOKIITHY, aHIMaIliHI MOzei 1 T./1., IMIIOpTOBaHi
3 Mepexi [nTepHer. Meroauka untaHHs Jekuii 3 BukopuctanHsM EKJI 3 ¢i3uku BianpanboBYETHCS TPOTATOM
psly POKIB TpH NPOBENEHHI JIEKLIHHNX 3aHSATh B ayJIUTOPIsSX, 00JagHAHOI MYJIBTHMEAIHHUM IPOEKTOPOM Ta
expaHoM. HeoOximHo mimkpecnutu, mo BukopucranHs EKJI € nwuire cBoepiiHUM IHCTpYMEHTOM, TEXHIYHHM
3ac000M, 1110 J03BOJISIE TOMOTTHCSI BUCOKOTO CTYIEHSI HAOYHOCTI Ta 00pa3HOCTI MPH MOSCHEHHI «BayKKOTO» IS
3acBoeHHs MaTtepiany. Kpim toro Bukopucranus EKJI npu unrtaHHI Jekiii Mae OyTH CTPOro J030BaHO, iHAKIIE
HEraTUBHI HacNIiJKky (IIBUAKA CTOMITIOBaHICTh CTYIEHTIB, ITiJIBUIIICHE HABaHTa)KEHHsS Ha 3ip 1 iH.) mepeBeplIaTh
MOXIIUBHI O3UTUBHUH eekT. MoxkHa pekoMeHayBatn BukopucTanHs EKJI npu po3’sicHeHH]I HalOiIbII BasKKUX
MICIIb KypCy 3arajibHoi (hi3uKy.

BezymoBHO, BCi mepepaxoBaHi BUMOI'H BiAirpaloTh BaXJIHMBY poib Ipu po3pobui EKJI, mpore B mpomy
pO3isTi ME 0OMEKHMOCS PO3TIIIOM AU3aliH-eproHOMIYHMX BUMOT. Lle moB’s3aH0 HacamIiepes 3 TUM, IO TU3aiH
pobuTh came Oe3rnocepe/Hiil BIUIMB Ha MCUXOJIOTIYHUH CTaH CTYJIeHTa, HOro MOTHBAIIIO JI0 HABYAaHHSI, IIIBUAKICTh
CIPUHHATTS HABYAJIILHOTO MaTepiajly, CTOMJIIOBAHICTh 1 sl IHIIMX BXJIMBUX IIOKa3HHKIB. 3aCTOCYBaHHS
EPrOHOMIYHHMX TPaBWI HpU O(GOPMJICHHI HABYAJIBHOIO MaTepially A€ MOXJIMBICTh BIUIMBATH Ha CBiIOMI 1
HECBIJIOMI TIPOIIECH, IO IMPOTIKaIOTh B MO3KY CTY/AEHTa, MiJBHUIIYIOUM iX €(pEKTUBHICTH 1 MPOAYKTUBHICTH,
POOISIYM PO3YMOBY TPAIIIO OLIBII TPOIYKTUBHOIO, MIIBUIIYIOYH PE3YIbTATUBHICT HABYAHHSI.

Ha ocHOBI aHaizy HayKoBO-METOIWYHOI JiTeparypu [4; 5; 7; 8], a TakoX HAIIOro BJIIACHOrO OauycHHS
JaHoi MPOOJIEMHU NMPOMOHYEMO BPaxOBYBATH HACTYIIHI acleKTH i yac 0OpMIICHHS €JIeKTPOHHOTO HAaBYaJIbHOTO
Matepiaiy 3a gonomororo EKJI: 3micT Ta o0car HaB4ajIbHOrO MaTepiaily; pO3MIllIEHHS HaBYAILHOTO MaTepialy;
BUALIEHHs iHpopMaii; mpudroBe 0GOpMIIEHHS HABYAIEHOTO MaTepiay.

PosristHeMO sumozcu 0o 3micmy ma 06cacy eneKmpoHH020 HAGUAbHO20 MAMEPIATy.

1. Ctunb i auzaiin EKJI moBuHeH BHU3HaYaTUCS IPEIMETHOIO CIIPSIMOBAHICTIO HABYAIBHOTO MaTepiaiy.

2. HeoOxinHo BpaxoByBaTH creluiKy MiJroTOBKY CTYIECHTIB 3 TUCUUILTIHH.

3. HeoOxinHO BpaxoBYBaTH iHJMBIiqyallbHI OCOOJIMBOCTI CTYAEHTIB (HAasBHICTh BXIJHOTO TECTYyBAaHHS JUIS
BHU3HAYCHHS 1HIUBIAYaIbHOI TPA€KTOPil HABYAHHS, MOXIIUBICTH BHOOPY TITMOWMHM JOCHIHKYBAaHOI'O Marepiany,
pi3HuX (opM mpeacTaBiIeHHs Marepiaiy, AudepeHIialis TeMIy HaBuaHHs, HanamryBaHHs iHTepdericy EKJI i
iH.).

4. EKJI noBMHEH MiIBUIYBaTH PiBEHb MOTHBAlii J0 HaBYaHHS (aKTUBI3yBaTH IHTEPEC IO OTPHUMaHHS
HOBUX 3HaHb, BUKIIUKATH IOTPeOY MpALIOBAaTH 3 PI3HUMH BUAAMH i (OpMamMH HaBYAJIHHOI'O MaTepiary, MaTh
BJIACTHBICTh IHTEPAKTUBHOCTI 1 MYJIbTUMEIIHHOTO 1 1H.)
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5. KoMnakTHOro mojaHHsi HABYAJILHOTO MaTepiajly, CTHCIOMY 1 KOPOTKOMY BHUKIIAAy TEKCTY, IPU IbOMY
TEKCT TOBUHEH OyTH MaKCHUMaJBFHO iH()OPMATUBHHUM, 3PO3YMIJMM (Ba)KKO YUTATH BETUKHH TEKCT 3 €KpaHa
MOHITOpA).

6. UiTka cTpyKTypHu3alisi HaBYaJbHOrO Marepiany. [HpopMaris, po3MmilieHa Ha OAHIM CTOpIHII, TOBUHHA
OyTH LIJTBHOIO 1 MPEICTABIIATH COOOI0 JACSIKHIA 3aBEPIICHUNA 3MiCT.

7. OcHoBHa i11es1 a03alry TOBUHHA 3HAXOIMTUCS HA CAMOMY ITOYATKY (B IEPIIOMY PAAKY) ad3airy.

8. i1 HAOYHOCTI 1 TMOSICHEHHS HaBYaJBLHOTO MaTepiay Oa’kaHO BUKOPUCTOBYBATH TaOJMIl, CXEMH,
MAaJTIOHKH, JiarpamMu i T.IL

9. JIns HaWkpaimoro po3yMiHHS 1 CHPUHHSTTS HaBYAIBHOTO Marepialy MO)XKHa BHUKOPHCTOBYBATH
MYJIbTUMEIiHI 00’€KTH (HaBYaIIbHI TIpe3EHTallil, Bi/ieo, 3ByK, aHIMaIlis i iH.).

10. [Tpu BUKOpUCTaHHI HOBUX TEPMiHIB 200 CKOPOUEHHX CIIIB CIiJl IaBaTH iM MOSICHEHHsI B TJ0capii.

11. BakaHO BKJIIOYEHHS PI3HOMaHITHUX IOMOMDKHHMX MaTepianiB B cTpykrypy EKJI (riocapiif, crmcok
JTEepaTypH, TECTH, IEPCOHANIT, JOBIIHUKH, METOINYHI peKOMEH allii, IHTepaKTHBHI KPOCBOP/IH, 3aBAAHHS 1 1H.).

12. Becb HaBYanbHUI Martepial IOBHHEH PETENbHO IEPEeBIpSATHUCS Ha BIJCYTHICTH opdorpadivuHux,
rpaMaTHYHHX 1 CTHTICTHYHUX TTOMHJIOK.

Buminumo sumoau, 10 CTABISITBCI 00 PO3MIWEHHS eleKIMPOHHO20 HAgHalbHo20 mamepiany 6 EKJI.

1. HeoOXigHO MOTPpUMYBATUCS €IUHOTO CTHJIIO PO3MIIICHHS HaBuajibHOro Martepiamy. Jm3aiin EKIJI
MOoBHHEH OyTH 30yMOBaHMU 3a 3arajbHOI0 CXEMOK 30HYBaHHS (MCHIO, 3aroJIOBOK, HaBirailis, HaBYaJbHHIA
Marepian).

2. [lpn nnanyBaHHI PO3MIIEHHS] HABYaJHHOI'O MarTepialy Ha CTOPIHII BapTO BPaxOBYBaTU TPAEKTOPIIO
pyxy oueii npu neperisiai 3micty EKJIL.

3. Cunij BpaxoByBaTH Pi3Hi BapiaHTH pO3MillleHHs TeKcToBO-Trpadiynoi inpopmanii B EKJL

4. Kpammii BapiaHT opraHi3aiii HaB4aipHOTrO Marepiany, konu cropinka EKJI ninkom BizoOpaxaeTbcst Ha
eKpaHi 0e3 BEPTUKAIBHOI MPOKPYTKHU. SIKIIO BUKOPHUCTOBYIOTHCS BEPTHUKAJIBHI MPOKPYTKH, TO TEKCT MOBUHEH
nomimmaTucs Ha 2/3 expaHy. ['opu30HTaNbHA POKPYTKA HEMPUITYCTUMA.

5. Indopmarist He TOBUHHA CKYITYYBAaTUCS Ha OJHIM CTOPOHI eKpaHy, JIOT1uHI IpyH iHpopMalii MoBUHHI
MIPOJYMaHO PO3MIIIyBaTHCS B IIPOCTOPI, 3aTOJIOBKY 10 LEHTPY.

6. Tabnuui MOBUHHI PO3MIIIyBaTHCSl Ha OIMH €KpaH, BEJIUKI TAOJHII PEKOMEHIYETHCS MO MOXKIMBOCTI
pO30HMBaTH Ha JIEKIIbKA JPiOHIIINX.

7. IosicHeHHs /10 1UTIOCTpalliil (MaIOHKIB, cxeM, fiarpam i T.11.) [IoBHHHI po3TanioByBaTuCs IiJ] HUMHU 1 5K
yMora CTHCIIIIE.

8. ®opMynu OakaHO PO3MIIIYBATH B IICHTPI CKpaHy OJNMK4Ye I0 HHX, II€ CTBOPIOE I[UTICHHIA 00Opasi
BepOasbHOl iH(pOpMAaIii Ta ITiABHIILYE CTYIIHb CIIPUHHSTTSI HABYAJIBHOTO MaTepiaiy.

Tpu eubopi wpugmie ons sepdbanvroi inghopmayii i BPaxXOBYBaTH HACTYITHI PEKOMCH/IAIIIT.

1. €Eaune mpudroBe opopmieHHS Bcboro HaB4aimbHOoro Mmatepiany EKJI. He mokHa 3mimryBatu pi3Hi
raphitypu mpu¢tiB B ognoMmy EKJL. HIpudr i KoMno3uilist BCbOro TeKCTy MOBUHHI TaPMOHIHHO MOETHYBATUCS
MiX 00010, @ TAKOX BiJIIIOBIIATH €MHOMY CTHIIIO CYMIKHHX €JIEMEHTIB BCHOTO 0()OPMJIICHHSL.

2. JInst OCHOBHOT'O TEKCTY 0a)KaHO BUKOPHCTOBYBATH TUIBKU 3BHYAiHE HAKPECIEHHs MIPUPTY.

3. IponucHu# mWpu(T COPUAMAETHCS Baxkue, HK PSIIKOBUI, TOMY IPH OQOPMIIEHHI €IIEKTPOHHOI'O TEKCTY
Kpallle BUKOPUCTOBYBATH Malll JITEPH.

4. BaxaHO BHKOPHCTOBYBATH HIpUGTH Oe3 3apyOOK, Tak SK BOHHM OUIBII YHTAOCIbHI B EICKTPOHHUX
TekcTax. B omHOMY i ToMy k Kerui (po3mipi mpudty) OykBu pybneHoro (0e3 3apy0ok) mpudTy, sIK IpaBHIIo,
BUTJISIIAIOTH OLThIMMHU, HiK 3aciynuX. s odopmienns matepiany B EKJI cmig BuOupatn mpudtu Verdana,
Tahoma, Arial.

5. YurabenbHicTh MPUPTY CTOCYETHCA HE TIJIBKH OCHOBHOI'O TEKCTY, ajie 1 TaOJIHIb, CXeM, MAJTFOHKIB 1 T.II.

6. HeoOximHo poOuth aO3amHi BIACTYNM BiX KpaiB CTOPIHOK 1 BiJ KpaiB MailoHKa, IO MOKpallye
CHPUUAHATTS 1H(OpMAILIii.

Bumoru oo xonvoposux xapaxmepucmux (GOpMyrOTBCS 3 YMOBH ONTHUMAaJIBHOTO CIIPHUHSTTS 30pOBOI
iH(pOpMaIIii B 3aJIEKHOCTI BiJl KOJHOPOBOI MATITPH, SICKPABOCTI 1 KOHTPACTHOCTI 300pakeHHsI Ha eKpaHi MOHITOpa.
[Tpu upoMy Takox HEOOXiTHO BPaXOBYBATH HACTYITHE.

1. YyrnuBicTh OKa pi3HA /0 PI3HHX JUISHOK CIEeKTpa. B yMOBax JEHHOrO OCBITJIEHHS YYTJIMBICTH OKa
HAKOIIBII BUCOKA JI0 KOBTHX 1 3€JICHUX MTPOMEHIB. 3a TaHUMH €KCIEPHUMEHTAIBHUX JA0CIiKEeHb, 3€IEHHI KOJIip
Ha CKpaHi Ja€ TPOXH KPallli pe3yJIbTaTH IO MBUAKOCTI 1 TOYHOCTI YUTAHHS, HIXK TOMapaHUEBO-)KOBTHI.

2. Ilpu TpuBanmOMy KOJIpHOMY BIUIMBI Ha OKO 3HIDKYETHCS HOr0 YyTJIUBICTH 10 JaHOTO KOJBODY.
Haii0ipie magiHHS 4yTIUBOCTI CIIOCTEPITa€THCS ISl CHHBO-(Di0JIETOBOTO KOJILOPY, HAMMEHIIIE — JJIs 3€JICHOTO 1
YKOBTOTO.

3. CBiT/i KONBOPH HA TEMHOMY TJi 3MalOThCI HAOMWKEHUMH 10 TUIAada, a TEMHI Ha CBITIOMY —
BiJIaJICHUMHU.
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Mera 3acHoByBanHsS EKJI y mporteci HaB4aHHS 3arajbHOI (hi3MKM Yy BHIIUX HABYAJIBHUX TEXHIYHHX
3aKNajax, Mmojsrae B 03HAMOMIICHHI CTYACHTIB 3 CydaCHHMMHM TCHICHIIIIMHU B 00JIaCTi TEXHOJIOTI3AIll MPOIIECIiB, a
TaKOX Y PO3BUTKY BMiHb BUKOPHUCTaHHS Cy4YaCHUX TEXHIYHUX 3aCO0IB y IH)KEHEPHIH JisSUTbHOCTI.

BucHoBKkM i mepcrekTHBH MoJaJbIIMX Po3Bimok. Jlekiis sk (opma HaBYaHHS CTYACHTIB y BHIIHX
HABYAJIBHUX TEXHIYHHMX 3aKjIaaX 3aJIUIIA€ThCS OMHIEI0 3 MPOBIAHUX (OpM opraHizalii HABYAJILHOI'O MPOIECY
Bona mnoBuHHa OynyBaTucsi 3 BpaxyBaHHSM IICHXOJOTIYHMX OCOOJHMBOCTEH CTYINEHTIB 1 crenudiku ix
npodeciitHoi TexHiuHoi opieHTauii. EdexTuBHICT momadi JeKuiifHoro marepiany, a TaKoX IJTMOMHU Ta PiBHS
3aCBOEHHSI CTY/AEGHTaMHU 3HaHb Iepeadadae, MEPCHEeKTUBY MOJANBIINX JOCHIPKEHb: CTBOPEHHs e(eKTUBHUX
METO/IIB KOHTPOJIIO Ta OLIHIOBAHHSI 32 PIBHEM CIPHUMAaHHS 1 yCBIOMIICHHS MaTepiaity JIEKIIii.
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HEKOTOPBIE ACIIEKTBI IIOBBIIIIEHUA DO DPEKTUBHOCTH ITIPOBEJJEHUA M OPITAHUBALIUH
JIEKIJUMOHHBIX 3AHATHH 10 ®HU3UKE B BRICIIIEM YYEFHOM TEXHUYECKOM 3ABEJEHUN
I'ypeeBckasa Anexcanapa

B crathe paccMOTpeHBI METOBI IOBBIIEHHS dPPEKTUBHOCTH OPTaHU3aIlMM U MPOBEIECHUS JICKIIMOHHBIX
3aHSATHH MO Kypcy OHW3UKMA Ui CTYICHTOB BBICIIMX TEXHHYECKHMX Y4eOHBIX 3aBeneHuid. OOGOCHOBaHa
1[e7IeCO00PA3HOCTh HCIOIb30BAHUS: MpobieMHON sekiuu ¢ npumererneM WKT, 4to mo3BonmseT HOOUTHCS
BBICOKOI CTENEHH HATJISIHOCTH W OOpa3’HOCTH y4eOHOro MaTephaia, Mpeiaractcs 3JIeKTPOHHBIH KOHCIIEKT
JICKIMH, CIA/Ibl TEKCTOBOTO M Ipad)UuecKkoro COMpOBOXKICHHUS, KOMIBIOTEPHAS aHHUMAIMA U MATeMaTHYECKOe
MOJICTUPOBAHUE  HCCIEAYEMBIX IPOIIECCOB W  SIBICHUH, MPOrpaMMHBIC TENATOTHYECKUE  CPEICTBa,
MYJIBTUMEIMHHBIE POITUKH).

Kntouesvle cnoea: KOMIIETEHTHOCTHBIH TOAXOA, Kypc oOmied ¢usuku, Oyaymui WHXeHep, NpoOiIeMHas
JICKIHs1, SIEKTPOHHBIA KOHCIIEKT JICKIIUH, HHPOPMATHOHHO-KOMM YHHKATHBHBIC TEXHOIOTHH.

SOME ASPECTS OF EFFICIENCY AND ORGANIZATION OF LECTURES ON PHYSICS IN TECHNICAL
HIGHER EDUCATIONAL INSTITUTION
Guryevskaya Olecsandra

In the article the methods of increasing the efficiency of the organization and lectures on physics course for
students of technical schools. The expediency of use: problem lectures; lectures using ICT to achieve a high
degree of visibility and imagery training material proposed electronic lecture notes, slides, text and graphic
support, computer animation and mathematical modeling of the studied processes and phenomena, educational
software tools, multimedia clips).

Keywords: competentive approach, general physics course, the future engineer, problem lecture, lecture
synopsis of electronic, information-communication technologies.
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