3aHMMaTbCS CAMOCTOSITEIILHBIM HE TOJIKO IPHOOpPETEHHEM, HO M CO3JJaHNeM HOBBIX 3HAHHWH,
BKJIFOUUTHCS B CAMOCTOSITEIbHYIO y4eOHO-TIO3HABATEIFHYIO 1S TEIBHOCTb.

Coo0menre B BBOJHOM JIGKIMM OCHOBHBIX pa3[eliOB IpPOTpaMMbl  ydeOHOMU
JMCIUILIMHEL (OPMHUPYET y CTYAEHTOB OOIIee MPEICTABICHUE O XapaKTepe MpPeACTOsIIeH
y4eOHOU nesrenbHOCTH. KakIplii W3 HUX CTPEMHTCS K YCICIIHOMY OOYYEHUIO |
JOCTIDKEHUIO 3-TO ypOBHS MOATOTOBKH. [losToMy Bce CTyAeHTh 0€3 NPHHYXKIECHUS
COCTABJIAIIOT KAPTOTEKY CIEHUATBHOMN JIUTepaTyphl. UTeHHE U aHAJIN3 TUTEPATypPhl TO3BOJISIET
noAaOUpaTh METOAMYECKHE TIPHEMBl YCIEIIHOTO OOydYeHHMs MIIaJIINX IIKOJHHHKOB
mareMaTuke. M3ydeHue u 0000LICHHE TMEJarorn4eckoro OMBITA CIYXKHUT: BBLIBICHUIO
npobjeM, KOTOpBIE CTOAT TMEpe] YYUTENSIMH HaudalbHBIX KIAaccoB. B CBs3M C 3TUM
dopMupyercsi HHTEpeC CTYIEHTOB K Hay4YHO-MCCIIEIOBATENBCKON AEATEIBHOCTH. Y CIIEIIHOE
UCCJIEIOBAaHUE BBIBICHHBIX IMPOOJIEM BBI3BIBAET CTPEMIIEHHE K COOOMICHHIO PE3yIbTaToOB
CBOEH CaMOCTOSITETIbHON pabOTHl HE TOJBKO Ha 3aHATHUSAX MO y4eOHOM AUCUUIUIMHE, HO U Ha
HAaYYHO-TIPaKTHYECKUX KOH(EPEHIIHIX.

B npouecce obecniedenus ycioBHM A MPUMEHEHHs] TEXHOJIOIMU IOJIHOTO YCBOECHHUS
3HAHWH CTYJIEHTaM IPEJOCTAaBISIETCS BO3MOXHOCTH CBOOOABI BHIOOpA MOCIEIOBATEIBHOCTH
JEMCTBUI 10 YCBOGHHIO OTHAEIBHBIX pa3JesioB MporpamMmbl.. CKIaapIBalOTCS TBOPYECKHE
OTHOUICHUS] WHTEJUICKTYaJbHOTO MMAapTHEPCTBA MEXKIYy CTYAGHTOM U IIpErojaBaTeieM.
CTyaeHTBl OCO3HAIOT 3HAYEHHE CAMOCTOSTEJIHON Yy4eOHOM HEATeIBHOCTH AJIsl 00ecedeHus
KOMIIETEHTHOCTH M CaMOJIOCTaTOYHOCTH B MpodecCHoHaIbHON moaroToBke. Kpome Toro onn
y4arcsi IPUMEHSTh ATy TEXHOJIOTUIO B HAYaIbHOM O0YYEHHH MaTeMaTHKe.

3akimoyenue. Takum o00pa3oM, NPUMEHEHHE COBPEMEHHBIX TEXHOJIOIUN IOJHOIO
YCBOGHMSI 3HAHWH CIY)XHUT OCO3HAaHHOMY OTHOIIEHHWID CTYJISHTOB K OpraHH3alid
CaMOCTOSITENIbHOW  y4eOHO-II03HABATENbHOM JedrenbHOCTH. [IpoBefieHHOE uccie10BaHue
IIOKa3bIBAET, YTO B pPe3y/IbTaTe MPUMEHEHUsI HHHOBAHMOHHBIX TEXHOJIOTHI aKTUBU3UPYETCS
caMmocCTosiTeNIbHAas paboTa CTYICHTOB M OOECIeYMBACTCs IOCTETNCHHBI POCT MX Y4EOHBIX
JOCTH)KEHUH B YCBOGHUH Kypca METOMKH MPETOJaBaHMs MAaTEMAaTHKU OT PENPOTYKTUBHOTO
K IPOAYKTUBHOMY U TBOPUYECKOMY YPOBHSIM.
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NEW GENERATION PEDAGOGICAL SOFTWARE TECHNOLOGIES

S.Yu. Liulchak
Vinnitsa, VSPU n.a. M. Kotsiubynskyi

Introduction. The use of computer technology in testing and measuring equipment has
allowed creating "virtual” measuring devices representing a synthesis of one or two data
acquisition boards, personal computer and software. The concept of virtual devices is offered
by National Instruments, an American company [1, p. 160] which offers a number of
interesting developments.

Materials and methods. Multifunctional and specialized plug in cards added to a
computer and equipped with the necessary software (LabView (Laboratory Virtual Instrument
Engineering Workbench)) enable the experimentalist to create his/her virtual instruments
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[2, p. 225]. These instruments include all computing capabilities: data collection and
processing, their representation and storage. This is a new class of fast-operating ready-to-run
programmable devices.

Now, active development and implementation of virtual laboratories in the educational
process is globally ensured [1, p. 178].

Results and their discussion. After a detailed analysis of virtual computer laboratories,
we will highlight their main types:

1. Interactive demonstrations. In most cases, demonstration programs are not computer
laboratories, as they do not contain enough elements of interactivity; however, they can
successfully perform the functions of simulation of conducting experiments. These programs
are mostly part of e-textbooks as an aid for a better perception of the learning material.

2. Simple models are most commonly used. A simple model is usually a model of a
single laboratory work, which is a full virtual computer laboratory.

3. Universal laboratories for the class of phenomena. The multipurposeness of such
systems is ensured by the system approach to the simulation and models development.
Examples of relatively simple laboratories intended for the use exclusively for educational
purposes are [2, p. 328]:

- ChemLab for Windows by Model Science Software;

- Live Physics.

4. Multi-purpose laboratories. Really multi-purpose are computer laboratories which
incorporate the use of different phenomena within. one experiment. Examples of such
laboratories are [2, p. 379]:

- Crocodile Physics by Crocodile Clips Ltd;

- Electronics Workbench.

Among the above computer labs greatest interest for the laboratory work on technical
subjects are universal laboratory.

Virtual Laboratory for technical experiment.is a complex, which consists of the following
modules:

- "Introduction (editing) circuit-and output data" is carried out in the most convenient
mode for the user - using mosaic field on a "drawing" circuits, assembly of the basic elements
(circuit elements).

- "Calculation circuit" in static and dynamic modes at constant and harmonic influences.

- "Measurement virtual appliances.” Electrical virtual devices (ammeters, voltmeters,
wattmeters, etc.) on the outside of the real similar digital device. The use of virtual devices
eliminates the actual purchase of expensive digital equipment and as a result reduce the cost
of laboratory stands.

- "The output results.” Removing the experimental data is indicated by a virtual
instrument (ammeter, voltmeter, etc.)

Usingvirtual instrumentation has many advantages [1]

- Unlimited recording data;

- Unlimited possibilities for reflection;

- Expanded functionality;

- Built-in multimedia operator instructions (text, images);

- Access to the Internet to communicate;

- Communication with corporate databases and information resources;

- Automatic reporting;

- Self-calibration;

- Self-diagnosis.

Conclusions. Combination of virtual laboratory works with mathematical packages
"Maple, Mathcad, Matlab" and others allows not only to quickly process experimental data
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and create charts, but also explore the dynamics of processes in electrical network on change
of any settings or operating upset.

Integrated use of a real experiment and a virtual workshop in the educational process
ensures effective grasping of electrical engineering disciplines by the students.
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INPUMEHEHUE UHTEPAKTUBHOM JTOCKHU SMART BOARD
HA YPOKAX ®U3UKU JJIA YHALIUXCA T'YMAHUTAPHOI'O ITPOPNJIA

U IO. Cnoboosniox
Yxpauna, Bunnuyxas oon., 2. bap, BI'TIK umenu M.C. I pywesckozo

Beenenne. IIpoGnema oOyueHHs] Y4eHUKOB (U3HKE sBISETCS HE HOBOM M KpaiiHe
BaXHOW, MOCKOJIBKY OyJyllee cTpaHbl, Aa M 4YE€JIOBEYECTBA B LEJIOM, 3aBUCUT OT TE€X, KTO
CEeroJiHs elle SABIAI0TCA YYEHUKAaMH, a CKOPO CTaHYT CleUUAINCTaMy B BEIOPaHHON 00JIaCcTH.
KoneuHo, He Bce B cBoeil paboTe OynyT HEOCPEACTBEHHO MPUMEHSTH 3HAHUS, TTOTy4YEeHHBIE
npu usydeHuun Qusuku. OpaHako, W3ydyeHHEe M IIOHMMAaHUE €€ 3aKOHOB, IPOLECCOB U
3aKOHOMEPHOCTEH SABJIsIETCS CBOCOOpa3HbIM JAETEPMUHAHTOM B IIpoLiecce pa3paboTKHU HOBOTO
CTHJISL MBIIIJIEHUS U (JOPMUPOBAHUU NIPABHIILHOTO HAYYHOTO MUPOBO33PEHHUS.

®u3znKa SBISIETCd OCHOBON HAay4YHO-TEXHUYECKOIO [IpOrpecca, a oTOMY MPOSIBISIETCS U
BIMsET Ha Bce cdepbl kU3HU olmecTBa. Ilo3ToMy, KpomMe HAydyHOrO M TEXHHUYECKOTO,
YMECTHO TOBOPHUTH U O TYMaHUTAPHOM MOTeHUHaNe (u3nuKu. Beap Kaxkaplii U3 HAC, XOTS ObI
pa3 3alyMBbIBAJIICS, KakK IOCTPOEH U M3 YEro COCTOUT MHUpP, B KOTOPOM MBI KMBEM; 3HAET O
BIIMSTHAW COJIHEYHOTO M3ITy4eHHs Ha Onocdepy Halleil IIaHeThl, MHTEPECOBAICS TPOTHO30M
HOroJbl WM TJI00aNbHBIMU 3KOJOTMYecKMMU npobiemamu. [loHnmanue uHpopmanuu mno
JAHHBIM BOINIPOCAM M €€ aHaJIu3 TpeOyeT He IIyOOKHX, OJHAKO (YHIaMEHTAIbHBIX 3HAHUUN
OCHOBHBIX 3aKOHOMEPHOCTEH MPUPOABI U1 MUPA, YTO HAC OKPYKAET.

Marepunansl u Meroabl. [lockonbky oO0yueHue B cTapuieil wHIKoyie sBIsETCA
OpoQWIBHBIM,  CPeQM  KOTOPbIX  (PUIOJIOrMYECKHi,  OOIIECTBEHHO-TYMaHUTAPHBIH,
XYyJI0’K€CTBEHHO-3CTETUUECKUN MPOPUIN M3ydaloT PU3UKY HaUMEHbIlEee KOJIMYECTBO YacoB,
TO BO3HHKAET HEOOXOIUMOCTh B ITOUCKE U pa3pabOTKe HOBBIX MPUEMOB U METOAUK O0Y4YEHUs
¢uzuke. K Tomy e, mog00p 1 nogavy yueOHbIX MaTepUaIOB HY)KHO OCYIIECTBISATh C yUYETOM
MICUXOJIOTO-TIeIaTOI NYECKUX OCOOCHHOCTEN yJaluxcs JaHHBIX MPOoduiIeH.

Onupasicb Ha onucaHHble paHee [1] JOMMHUpYIOIIME TUIBI BOCIPHUATUS, BHUMaHUE,
naMsTh M MBIIJICHHE YYalluXcs OOIIECTBEHHO-TYMAaHUTAPHOTO MNpodwmiisd, MpearaeM
00BSICHEHHE, 3aKPEIUICHHE, a NMPU HEOOXOIUMOCTH, B JEMOHCTPAIMI0 YYeOHOTO MaTepuaia
[IPOBOAMTH C UCIIOJIB30BAHUEM UHTEPAKTUBHBIX TEXHOJIOTHUH.

Pesyabratel U HMX 006cy:kaeHne. PaccMOTpUM HEKOTOpbIE M3 BO3MOXKHBIX BapHaHTOB
NPUMEHEHUs! TPUIIOKEHNI MHTepakTHBHON Jocku SmartBoard Ha ypokax ¢usuku. Uzydas temy
«CBoliCTBa ra3oB, JKUAKOCTEH U TBEPIBIX TEI» CTOUT BCIIOMHUTH YK€ M3BECTHBIE HIKOJIbHUKAM
CBOICTBAa BEIIECTB B PAa3HBIX arperaTHbIX COCTOSHUAX. MOXHO c€034aTh BHUPTYAJIbHYIO
JEMOHCTpAIMIO, KOTOpas HAIVISAHO MOKaXET passinuvsl B PacHoNOKeHHH Moisekya. OpHako,
4yToOBI Tporiecc ObUT OoJee HMHTEPECHBIM, MOXHO CJeJaTh TakK, YTOObI C IOMOIIBIO
COOTBETCTBYIOILIET0 MHCTPYMEHTa ObUIO MOKAa3aHO CTPOEHHWE KOHKPETHOro oObekTa (Tena) Ha
MOJIEKYJIIPHOM YpPOBHE.
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