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LUDMILA SUKHOVYRSKAYA
Kirovohrad Volodymyr Vynnychenko State Pedagogical University
THE RESULTS OF THE IMPLEMENTATION OF THE RESOURCE APPROACH
TO PHYSICS TEACHING METHODS IN SECONDARY SCHOOLS

The article discusses the features of analysis of the pedagogical experiment on method of teaching physics on the basis
of the resource approach, conducted in secondary schools. Main tasks: verification of the questionnaire identify potential
external and internal resources of the educational environment of educational institutions; to test the hypothesis of
effectiveness of implementation in pedagogical practice methods of teaching physics on the basis of the resource approach; the
regularities of motivation of students to the implementation of internal resources and changes of personal qualities of students
on the communicative, self-reliance, development of creativity, professional orientation, self-examination.

Characterized objectives and content of the main stages of pedagogical experiment, based on which the conclusion
about the effectiveness of the proposed method of teaching physics was made. Based on qualitative methods of system analysis
of existing training material physics textbooks for secondary schools carried structuring concepts which, in our opinion, are
carriers of unused resources in education. The methodology of the pedagogical experiment was provided to identify resource
opportunities for the pupils and the teachers.

The effectiveness of the teaching methodology of the students was evaluated based on comparison tasks in two independent
samples of students of the experimental and control classes large enough sample size. The significance of the average absorption of
knowledge, fashion and medians separately for the control and experimental classes correspond to the conditions of use of Student’s
criterion. Data processing was carried out according to the method proposed by P. N. Volovik, Yu. V. Pavlov. The results should
confirm our hypothesis that the resource-based approach raises the level of educational achievements of students in three components:
the understanding of the theory; solution of problems; the performance of laboratory and practical works.

Keywords: pedagogical experiment, physics, secondary school resources, resource-based approach.

JIOJMHIIA CYXOBHPCKAA
Kuposoepadckuii cocydapcmeennviii nedazozuieckutl yHugepcumem umenu Braoumupa Bunnuuenka
PE3VYJBbTATbHI BHEAPEHUS PECYPCHOI'O [TIOAXOJA K METOAUKE OBYUEHHUS ®U3UKU B
OBHIEOBPA3OBATEJIbHBIX YYEBHBIX 3ABEJEHUAX

B cmamve paccmampusaiomes ocobenHoCmu NPOBEOeHUs U AHANU3 Ne0d202UYeCcKo20 IKCHEPUMEHTA NO Memoouke
00yyYeHUs QuU3UKU HA OCHOBE PeCYPCHO20 NOOX00d, NPOBEOEHHO20 8 00Ue0OPa306amenbHbIX yYuebHbIX 3aeedeHusx. Ha ocnose
KauecmeeHHbIX Memo0o8 CUCMEMHO20 AHANU3A YYeOHO20 Mamepuania Oeucmeyiowux YyuyeOHukos no ¢usuke 011
06We0bpaz06amenbHbIX YUeOHbIX 3a6€0eHUll OCYWeCmBIeHO CIMPYKMYPUPOSaHue NOHAMUL, KOmopble, noO Hauemy MHEHUIO,
AGNAIOMCA HOCUMENAMU HEUCNONIL308AHHBIX PECYPCO8 8 0OYYeHUU.

Knrouesvie cnosa: nedacocuveckuii sxcnepumenm, usuka, odweobpasosamenvioe yuebHoe 3aeedeHue, pecypcul,
PeCypCHublil H0OX00.

BIIJOMOCTI ITPO ABTOPA
Cyxosipcbka Jlogvuia IagiiBHa — 3100yBay kadenpu ¢izuky Ta METOIMKH BUKIagaHH KipoBOrpachbKoro A€pyaBHOTO MeJaroriyHoro
yHiBepcuteTy iMeHi Bonommupa Brunnienka; Bukiazad ¢isuku Ta MaTeMatnky, lepxaBHuil HaBdambHAH 3aKia) «[IpodeciitHo-TexHiunHe yaumie
Ne 8 M. KporMBHUIBKHID.
Kono nayxoseux inmepecie: CHHEpreTHYHi Ta PECYpCHI MiZXOM 10 METOIMKHM HaBYaHHA (Di3UKM B 3araIbHOOCBITHIX HABYAIIBHUX 3aKJIa/ax.

YOK 681.518
TEPELLJEHKOBA OkcaHa, CTPEJIKOBCKAA /lunua, MNMYJ/IAEBA AHHa

XepcoHcKas 20cy0apcmeeHHas MOPCKAs aKademus

OLEHKA YPOBHA KOMMNETEHTHOCTU NEPCOHANA ONA TEXHUYECKOIO
OBCNYXXUBAHUA ABUTATE/IEA BHYTPEHHErO CTOPAHMUA HA MOPCKUX
N PEYHbIX CYAAX C UCNOJ1Ib3OBAHUEM TEOPUU HEHETKUX MHOMECTB

B pabome npeocmaenenvt pesynbmamul uccie008aHus N0 UCNOIL308AHUIO THEOPUU HEUEMKUX MHOJICECMS Npu paspadomxe cucmembvl
HeuemKo20 J02UYECKO20 8b1600a OISl ONpeOeetls YPOBHS KOMNEMeHMHOCHI NEPCOHANd, KOMOPbILL (POPMUPYEmcst U3 8bINYCKHUKO8 Mopckux BY30s.
Onucanbl 5manst u OCHOSHOU MAMEMAMUYECKULL annapam OJisfl paspadomii 1 NPUMEHEHUS, CUCTeMbL OYeHKU YPOBHS KOMNEMEHMHOCIY NepCoOHAA.
Tonyuena moodens oyenku ypoeHs KOMHEMEeHMHOCY NepCoHana O MEeXHUYECKO20 OOCIYICUBAHUA OBu2amenell GHympeHHe20 C2OpaHus, He
mpebyiowas OONOTHUMENbHBIX YMEHULl 8 UCNOTb306AHUL U UHMEPNPemayuu NOIYYAemMblx pe3yibmamos. J{isa co30anHoll Mooenu, NOKA3aHa
B03MOICHOCTL  BbIAGNECHUA NPODOEN08 8 3HAHUAX, KOMOopble HeoOXOOUMO YCHpaHumb GbINYCKHUKY O nepexodd Ha 0oiee GblCOKUll YpOseHb
10020MOBKU €20, KaK CHeyUanucma.

Kniouesvie cnosa: meopus newemxux MHOJICECME, TUHEBUCINUYECKAS NEPEMEHHAS, NPABUIA HEYemKUX NPOOYKYUL, KOMNEmeHMHOCHb,
Cy008ble MeXAHUKU, 0BU2aMENU 6HYIMPEHHE20 C2OPaHUAL.
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MocranoBka mpobaemsl. /s obecricucHus: OE30MACHOCTH CYIOBOTO SKUMAXa W TPy3a, a TAKKe Ui
YBEIMYCHUST JKOHOMUYHOCTH Y JI(PQPEKTUBHOCTH OJKCIUIyaTallid CyJOB BO BpEMs AaBTOHOMHOTO IUIABAHU,
HeoOXoanMO o0ecrednBaTh HAJEKHOCTh pabOTHI CYAOBBIX IU3EIBHBIX YCTAaHOBOK. OTH LEMH MOTYT OBITH
JOCTUTHYTBI TyT€M KOHTPOJIS pabOTOCIOCOOHOCTH YCTAaHOBOK M CBOEBPEMEHHOIO OOHAPYKEHHSI CHMITOMOB
HapyIICHUs] NX HOPMaJIbHOHM paboThl, a Takke cOopa W aHamM3a OOBEKTHBHON MH(OpMamuy O XapakTrepe W3HOca
y3II0B JIBHraTeie, UCIOoNb30BaHue e Uisi CO3[aHHsi aBTOMATH3UPOBAHHOW CHUCTEMBbl MPOTHO3HUPOBAHUS OTKA30B
CY/IOBBIX JIM3CNbHBIX YCTAHOBOK. AKTYallbHOCTh TEMbI OMNpeaessieT He0OXOAMMOCTh MOAOOpa KOMIIETEHTHOTO
MepCOHaa, CIOCOOHOTO CIIPABUTHCS C TIOCTABICHHBIMU 33/1a4aMHU.

AHATW3 aKTYaJIBHBIX HCCIETOBAHUNA. AHATU3 UCTOYHUKOB IO TEME MYOJIMKAI[MH CBHUICTEIBCTBYET O
TOM, YTO HCCJICIAOBAHHS MPUKIAIHBIX ACIEKTOB HEYETKOW JIOTMKH KacaTEeNIbHO OICHHBAHUS KOMIICTCHTHOCTH
MEPCOHANA B YCIOBUAX HEMOJHOTHI HH(QOPMAINH SIBJIICTCSI HOBBIM HaIlpaBlicHHEM uccieoBanuii [1-9]. Oxnako,
TaKWe BO3MOYKHOCTH BBISBJICHHS HEJOCTATKA ONPEICICHHBIX 3HAHUN W YMCHUH, CBSI3aHHBIX C MPO(ecCHOHAIBHON
JESTEBbHOCTRIO, W YCTPAHEHUS MX JJI1 BO3MOXHOIO JajdbHEUIIEr0 MPOPECCUOHATIBHOTO pPOCTa W YPOBHS
KOMIIETCHTHOCTH, OBLITH HEJIOCTATOYHO PACKPHITHI.

Heabio craTbu SBISETCS pa3pabOTKa CHCTEMbI HEYETKOTrO JIOTHYECKOTO BBIBOJA, KOTOpAs OIpeIelseT
YPOBEHb KOMIIETEHTHOCTH MEPCOHAIIA, 3aHUMAIOIIET0CsS TeXHUYECKUM OOCITy)KMBaHHEM CYAOBBIX JBUTATENCH, U
JIaeT BO3MOXKHOCThH YJIYUIINUTh Ka4eCTBO OOCIY)KMBAHMS 3a CUET BBIABJICHHS HENOCTaTKa 3HAHUN B 00JacTAX,
(hOpMHPYIOLIHX KOMIIETEHTHOCTb.

Metoabl ucciienopanus. [Ipu pa3paboTke AaHHOW CHCTEMbI UCTIOIb30BAJICS METOM HEYETKUX MHOXKECTB
Juisi pacuéra M aHalIM3a KPUTEPHUEB OIICHKH YPOBHS IOATOTOBKH CTYACHTOB. I[IpOEKTHpOBaHHME MOACIU U
OIPCACIICHUA ONTUMAJIBHOTO pEKrMa €€ pa6OTI>I MMPOU3BOAWIOCH IO AJITOPUTMY HECUCTKOT'O JIOTUMYECKOI'0 BBIBOJA
Mawmpnanu B makete Fuzzy Logic Toolbox BeruncnutensHoit cpeapl MATLAB. IIpoBepka paboTsl pa3paboTaHHON
CHUCTEMBbI ObUTa MpPOBEACHA HAa MNpPUMEpPE aHadu3a OICHOK KYPCAHTOB YETBEPTOrOo Kypca CICHUATLHOCTH
«OQKCIUTyaTaus CyA0BbIX OHEPTCTUUCCKUX YCTAHOBOK.

N3n0:xxeHHe OCHOBHOrO0 MaTtepmasa. [IOoCKONBKY MEpBOHAYAIbHOS (POPMHUPOBAHHE KOMIICTEHTHOCTH
MNPOUCXOJUT B Y4eOHOM 3aBEICHWH, TO aBTOPAMU CTaTbU TNPEIaraeTcs CXema OIpPEACICHHs YPOBHS
KOMITETEHIIMK MEepPCOHa a, KOTOPBIA NpUHHMMAeTcss Ha pabory cpasy mocie okoHuanusi BY3a. B komekce mo
MOATOTOBKE M JUIUIOMUPOBAHUIO MOPSKOB U HeceHUIo BaxThl [10] mpeacTaBieHbl MUHUMAJbHBIE TPEOOBAHHS K
KOMITETEHTHOCTH CYIOBBIX MEXaHUKOB pa3nu4yHo# kBanupukaimu. CoriacHo emy BBIMYCKHHKHA MOpckux BY30s,
KOTOpBIE IOJYYalOT KBATH(UKAIUIO CYIOBOTO MEXaHHWKa W B JaibHeillieM OyayT OOCITyKHBAaTh CYyIOBbIC
JBHUTAaTeNd, O00s3aHbl 00NIafaTh ONpPEACICHHBIMHA 3HAHUSMH, YMEHHSAMH W  KOMIICTEHTHOCTSAMH  JIJIsI
OCyIIeCTBIICHHS TPOdeCcCHOHaTBHOM AesTenpHocTH (Tao. 1).

Tabnuya 1
OobaacTh yMeHUii ¥ 3HAHMI, KOMIIETEHTHOCTH
M JUCHHUIUINHBI, B KOTOPBHIX OHH (h)OPMHUPYIOTCS
O06nacTy 3HaHUH KomnerentHocTH OLICHKH 110 TUCIMIUIMHAM
U yMEHUH

3HaHUA 10 - YIpaBJICHUE dKCIUTyaTaluen - TEIUIoNEpe1ada;
YCTPOMCTBY U MEXaHHU3MOB JIBUTaTEeIbHON YCTAaHOBKH; - THIPOMEXaHUKa;
AKCILTyaTaI[UH - 9KCIUTyaTamus, KOHTPOJb, OIICHKA - CyIIOBBIE BCIIOMOTATEIIEHBIC MEXaHU3MBI H
CYIIOBBIX XapaKTepUCTHK U 0€30IaCHOCTH TIIABHOTO | CHCTEMBI;
MEXaHHYECKHUX JIBUTaTelis U BCIIOMOIaTeIbHBIX - TEXHOJIOTHSI HCTIOJIh30BaHUS pabOYHX BEIIECTB;
YCTaHOBOK Ha MEXAaHU3MOB; - TEXHOJIOTHSI MATEPHAJIOB;
YpOBHE - YIpaBJICHUE TOTLTMBHBIMH, - Cy[IOBBIC TypOWHHBIC YCTAaHOBKH;
yIpaBIeHUS. OaJITaCTHBIMU OTIEPAIMSAMH U CMa3KOH. - Cy/IoBasl XOJIOWJIbHAS TEXHHKA,

- TEXHOJIOTHUS HUCITOJIb30BaHMs TOIIJIMBA, Macesl U

BO/IbI;

- Cy/IOBbI€ KOTEJIbHBIE YCTAHOBKH;

- CY/IOBBI€ JIBUTATENIM BHYTPEHHETO CTOPaHUsI.
3HaHus - YIIpaBJIeHUE dKCIUTyaTalluen - 3JIEKTPOHUKA U DJIEKTPOHHBIE CIIOCOOBI
3JIEKTPOOOOPYIOBA | IMEKTPUIECKOTO U JIEKTPOHHOTO YIpaBJICHUS;

HUS, IEKTPOHHON | 00OPYHOBaHUS, - 9JIEKTPOTEXHHUKA;

anmaparypsl 1 - YIIpaBJIEHUE YCTPaHEHHEM - TEOpUsl aBTOMAaTUYECKOTO YIIPaBJICHUS;
CHUCTEMBI HEUCIPAaBHOCTEHN U BOCCTAHOBJICHUE - apromatuzanus COY;

yIpaBiIeHUs HA paboTOCIIOCOOHOCTH INMEKTPUIECKOTO H - AIEKTPOOOOPYIOBAHUE CY/IHA;

YpOBHE 3JIEKTPOHHOTO 000pYAOBaHUSI. - skcrutyaraius COY;

yIpaBieHUsL. - aBTOMaTU3UPOBAHHBIE CUCTEMbI YIIPaBJIEHUS

JIN3EITLHBIMU Y Ta30TypOUHHBIMU YCTAHOBKAMHU.
TexHuuyeckoe - YIIpaBJICHHE TPOIeypaMu O€30TIACHOTO | - TEXHUYECKOE OOCITYKHMBaHUE W PEMOHT CYJIOBBIX
00CITy)KMBaHWE U | TIPOBEACHHS TEXHHUECKOTO TEXHUYECKHUX YCTPONCTB;
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PEMOHT Ha 00CITy)KMBaHUSI U PEMOHTA, - 0€30MaCHOCTh KH3HEACATEILHOCTH,
YpOBHE - 0OHAPY)KCHUEC U BBISBICHUE MPUIHH - 6e3onacHoe ympasieHue COY 1 MEHEKMEHT
yIpaBJICHUS HEHCIIPaBHOM pabOThI MEXaHU3MOB H MAIIMHHOW KOMAaH/EL.
yCTpaHeHHE HEHCIPaBHOCTEIT;
- obecrieyeHne TEXHUKH 0€30MMacHOCTH.
DkcruTyaTanus - KOHTPOJIb 32 MOCAIKOH, OCTOWYHNBOCTHIO | - OXPAHHBIE CPECTBA HA Cy/HE;

cynHa u 3a060Ta 0
JFOJSIX HA YPOBHE
YIIPaBJICHUSL.

Y HaIIPSDKCHUSIMU KOPITyca;
- obecnieueHne OE30MaCHOCTH OXPaHBI
CYZIHa, SKUIIaXa U NacCaKHPOB;

- pa3paboTKa IJIaHOB ACHCTBHIA B
Ype3BBIYANHBIX CUTYALUSIX.

- TEXHUYECKOE€ NCIIOJB30BAHUE CYTOBBIX

BaXxThlI.

TEeXHUYECKUX YCTPOUCTB U Oe30I1acHOe HeCCHNe

Ka)l(,[laﬂ 00JIaCTh 3HAHUN H yMeHI/Iﬁ (I)OpanyeTcs{ HCCKOJIbKUMU KOMIICTCHIIUAMU, KOTOPBIC, B CBOIO
o4yepelb, ONPCACIAOTCA YPOBHEM 3HAHMUI T10 pAAy AUCHUIIIINH. Taxkum 06pa30M, y4duTbiBasgs HECOAHO3HAYHOCTDH
OLICHKU YPOBHA KOMIICTCHTHOCTU, HNPpCIarac€rcsa HCHOJb30BaThb TCOPUIO HEYCTKHUX MHOXKECTB W MOJYYUTH
KOJIMYCCTBCHHOC 3HAUYCHNEC KAUCCTBCHHEBIX aCIICKTOB.

Pa3pa60TKa 1 MPUMEHCHUEC CUCTEM HECYCTKOI'O BbIBOJIa BKIIIOYACT B cebs psA 3TanoB, peajin3alusd KOTOPhIX
BBIMIOJIHSIETCS C MOMOILBIO OCHOBHBIX IMOJIOKEHUM HEUETKOM JIOTUKHU (PI/IC. 1)

B}ZOFI;HJ:IE nmeperneHHBIS

v

TOopMMIpOEAHe §a3hI

BBE'ZOFI;H]:IE IepenieHHBIS

I

TP Hedassirdmainra
Trazsrd IKALELA ARECVI TP OEAHIE
Arpermp oEariie — A KTHEITSaLTFA

Puc. 1. Ocnosnvie smanvl Heuemrko2o 6b1600a
3ajaya MCCIeOBaHMs 3aKIIFOYaeTCsi B TOM, YTOOBI pa3paboTarh HEKOTOPYIO JKCIEPTHYIO CHUCTEMY, KOTOpas
ObL1a OBl peayl30BaHa B BUJE CHCTEMbl HEYETKOTO BBIBOJA M IO3BOJISUIA ObI ONPEAENSATh YPOBEHb KOMIIETCHTHOCTH
BBIITyCcKHNKa BY3a Ha ocHOBaHMM 3HaHMIA, TOTy4YEHHBIX UM 33 BECh NIEPHO/] 00yIEHHUSL.
Hcnonb3yst METO IVIaBHBIX KOMIIOHEHT, KOTOPBIH II03BOJISIET YMEHBIIUTh Pa3MEPHOCTD JJAHHBIX, IIPU HTOM
MOTEPSB HAMMEHbBIIIEe KOJIUIECTBO MHPOPMALIMH, B KaUECTBE BXOAHBIX NMAapaMeTPOB CHCTEMbI HEUETKOTO BBIBOIA
Oynem paccMaTpuBaTh YETHIPE JIMHIBUCTHYECKUE NIEpEMEHHBIE:
A — ypOBeHb 3HaHMH 10 CYJOBBIM MEXaHUYECKUM YCTaHOBKaM;
B — ypoBeHb 3HaHUI1 110 37I€KTPOOOOPYI0BAHHIO;
C — ypoBeHb 3HaHUH 10 TEXHUYECKOMY 00CITY)KUBaHUIO U PEMOHTY;
D — ypoBeHb 3HaHMIT 10 3KCIUTyaTallny CyJHA ¥ 3200Ta O JIIOJISIX.
BrixoHas IMHIBUCTHYECKAS IEPEMEHHASL:
E — onieHKa ypOBHS KOMIIETEHTHOCTH.
B npuBenénHolt HIbke Tabiuue yka3zaHbl JUamna3oHbBl U3MEHEHHUS, TEPMBI Ul KaXKAOH JTHHTBUCTHYECKOH
MIePEMEHHOM, a TakKe TPaHuibl ux u3meHeHus (Tab. 2).

Tabauya 2
TepMbl, rPaHUIBI U IHANIA30H M3MEHEHH ] JIMHTBUCTHYECKNX MePeMEHHBIX
JIunreucruyeckas I'panune TepMbl JIMHIBUCTUYECKOHN Juanason
nepeMeHHast HM3MEHEHUS OLICHKH 3HAHUM W3MEHEHUH
HU3KHH 0-2
A.B.C 0-5 cpez[HI/Iﬁu 2-3
BBICOKHI 3-4
OYCHb BHICOKUH 4-5
HHM3KUH 0-2
D 0-5 cpeaHui 2-4
BBICOKHI 4-5
HHM3KUH 0-3
CpeTHHI 4-6
E 0-12 =
BBICOKHUI 7-9
OYCHb BHICOKUH 10-12
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KosmuecTBO TepMOB JuIsi JIMHIBUCTHYECKOM mepeMeHHOW D 3amaHo MeHble, MOCKOJBKY, 110 MHEHHIO
SKCIEpPTOB, 3HAHUS MO OJKCIIyaTalMd CyAHa U 3a00Te O MIOAAX SABISIIOTCS MEHee 3HAYMMBIMH B
npodeccnoHaNPHON TOATOTOBKE BBITYCKHHKA K BBIIOJHEHHIO 00f3aHHOCTEH cymoBoro mexaHuka. C ydeTom
C/IENaHHBIX YTOYHEHWH, paCCMOTPEHHAs! CyOBEKTHBHAsI HH(pOpMAIs 00 ypoBHE KOMIIETCHTHOCTH MOXET OBITh
Ipe/CTaBICHa B ()OpME CIETYIOMINX MPaBHII HEYETKHUX MIPOLYKINH (CHCTEMa HEUYETKOT 0 BhIBOa THIIa MampaaHm):

Ipasmio 1. ECJIN «ypoBeHs 3HAHMIA 110 CYIOBBIM MEXaHHIECKAM YCTAHOBKAM — HU3KHID M «yPOBEHb 3HAHHH TIO
3MEKTPOOOOPYIOBAHIIO —HU3KHID M «YPOBEHb 3HAHMH 110 IKCIUTyaTalliy CyAHA M 3a00T€ O JOAIX — HU3KUID) U «YPOBEHb
3HAHMH 110 TEXHUYECKOMY OOCITY>KHBAHHIO M PEMOHTY — HI3KHiD TO «OlieHKa ypOBHS KOMIIETEHTHOCTH — HU3KAsD».

IIpaBuno 2. ECJIM «ypoBeHb 3HAaHHH MO CYAOBBIM MEXaHHUECKUM YCTAaHOBKAM — HHU3KHUID» U «ypOBEHb
3HaHUH 1O 3JIEKTPOOOOPYIOBAHHIO — CPETHUI» U «ypPOBEHb 3HAHHMH IO 3KCILUTyaTallly CylHa U 3a00Te O JHOJIX —
HU3KHIH» U «YPOBEHb 3HAHUH MO TEXHUYECKOMY OOCIY)XHBAaHHIO M PEMOHTY — HHM3KHMH» TO «olLeHKa ypoBHS
KOMIIETCHTHOCTHU — HU3Kas».

IIpasuiio 3. ECJIM «ypoBeHb 3HaHUIL M0 Cy/IOBBIM MEXAHWYECKUM YCTAaHOBKAM — HU3KHID) U «ypOBEHb 3HAHUH IO
INEKTPOOOOPYAOBAHHUIO — CPEIHUID 1 «yPOBEHB 3HAHHMH 110 SKCIUTyaTaliy Cy/Ha U 3a00Te O JIFOJISIX — CPEITHHID U «YPOBEHb
3HaHMH 10 TEXHUYECKOMY OOCITYKHBAaHHIO X PEMOHTY — HU3KHID» TO «OlieHKa ypOBHSA KOMIIETEHTHOCTH — HU3Kas».

IIpasmuno 4. ECJI «ypoBeHBb 3HaHHS IO CYHZOBBIM MEXaHHYECKHM yCTAaHOBKAM — CPEOHHN» U «ypOBEHB
3HAHHUH 10 3JIEKTPOOOOPYIOBAHHIO — CPETHUI» U «ypPOBEHD 3HAHMH IO 3KCILUTyaTalluy CyIHa U 3a00Te O JTFOIX —
HU3KHH» U «YPOBEHb 3HAHUHM MO TEXHWYECKOMY OOCITY)KMBAaHHIO M PEMOHTY — HHM3KHI» TO «OLEHKa ypOBHS
KOMIIETEHTHOCTH — CPEIHSIS.

IIpaBuno 5. ECJIM «ypoBeHb 3HAaHHUW MO CYIOBBIM MEXAHUYECKHMM YCTAaHOBKAM — HHU3KUH» U «ypOBEHb
3HaHHUHU 10 3JIEKTPOOOOPYIOBAHHIO — CPETHUI» U «ypPOBEHb 3HAHHH 110 SKCILUTyaTalluy CyIHa U 3a00Te O JIOIX —
CPEHUIT» U «YPOBEHb 3HAHUS 10 TEXHHMYECKOMY OOCIY)KMBAaHHMIO U peMOHTY — cpenuuid» TO «oleHka ypoBHs
KOMIIETCHTHOCTH — CPEAHAI» U T.1.

Mo aHaNOrMK MPEICTABUM MPUBEICHHBIE IPaBmiIa B 6ojlee KOMIAKTHOHN Tabanunoi Gopme (Tab. 3).

Tabnuya 3
Ba3za npaBuJI cuCTeMBbI HEYETKOI0 JIOTHYECKOI0 BbIBO/IA
JJISl OLCHMBAHMS YPOBHSI KOMIIETEHTHOCTH KYPCAHTOB
JIMHrBHUCTHYECKUE NEPEMECHHBIC

E
H(0)
HQ)
HQ3)
HQ)
C4)
&C))
&G
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C(0)
€
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€
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HAYKOBI 3AIIHCKH Cepis: [Ipo6sieMn MeTOAUKM Pi3MKO-MaTeMaTHIHOL Bunyck 11 (1II)
i TexHOJI0TiYHOI OCBITH

HpI/I HaCTpOﬁKe CUCTEMBbI HCUYCTKUX JIOTHUYCCKHUX ypaBHeHI/Iﬁ HCIIO0JIb30BaJlaCh AJis1 BXOAHBIX r[apaMeTPOB
FayCCOBa d)yHK]_[I/IfI HpHHaﬂﬂe)KHOCTH HCUYCTKUX MHOXXCCTB:
X;CJZ @

o

gaussmf (x,o,c) =¢ ( ,

rae ¢ — KoopauHaTa MaKCUMyMa KpHBOﬁ, a o — KOB(l)(l)I/IHI/IeHT KOHIICHTpallu, 3HA4YCHUE KOTOPOTO

ompenenseT o0IacTb MPUHAICKHOCTH KPUBOH, UII BBIXOJHBIX MapaMEeTPOB HCIIONB30BANACH TPEYTOJIbHAS
(I)YHK]_II/I}I TIPUHAUIE)KHOCTH HEYETKUX MHOXKECTB!

2
trimf (x, a,b, ¢) = max min(ﬂ,ﬂ],o , @
b—a c-b
rae napaMeTpnl @ U ¢ OHNpEeACTIAIOT KOOPpAWHATBI OCHOBAHHWA TPCYTOJIbHUKA, IMapaMeTp b OIpeaAciiaCcT
KOOPJMHATY €ro BEpUIMHBI. JTa (DYHKIUS MO3BOJISIET MOJIYYUTh TPeOyeMyr0 TOYHOCTh Aedaz3npukanuu 3a cyer
(ukcupoBaHHOW oOnacTu ee ompezeneHus. ['padukn QyHKUUA NPUHAAIESKHOCTH JUIS ONpEACICHHUS OLEHKU
YPOBH KOMIETCHTHOCTHU E mokazansl Ha Puc. 2.

HRIEHA = i B l:l"‘."!lll- = HEIE I EpEAnE (R n“'ﬂllﬂ:‘:‘ﬂi

VAVAR :

\

AN

ngul varabls §°

Fgul varabia “h"
a ]
HIT [ BRiCOEEd h!ﬂ..ulﬁ#ruﬁ HIEI et L] Bk O

f

| \
inpet variable "¢ Ppul varably T

&
g
M ez B COE l:lw-h.:'r\-:mﬁ
oubpil varabie "E°

Puc. 2. @yuxyuu npunadiexcHocmu Ost TUHSEUCMUYECKUX NePEeMEHHDBIX.!
a — «3HAHUSL NO CYOOBIM MEXAHUYECKUM YCMAHOBKAMY,
0 — «3HAHUS NO INEKMPO0OOPYO0BAHUIO N,
6 — «3HAHUSL NO IKCNIyamayuu cyoHa u 3a60me o Jo0sxy,
2 — «3HAHUSL NO MEXHUYECKOMY 0OCTYIHCUBAHUIO U PEMOHIMY»,
0 — KOYEHKA YPOBHS KOMNEMEHMHOCMU»
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HAYKOBI 3AITHCKH

U K CUCTEMC HCYCTKUX JIOTUYCCKUX YPABHCHHUU, HCIIOJIb3Ys

i TexHOJIOTiYHOI OCBiTH

Cepis: [Ipo61eMu MeTOAUKH (Pi3UKO-MaTeMaTHYHOL

#(A)n i (B) A " (C)n i (D),

Jis mepexoma OT HEYETKOH 0asbl 3HAHU
omeparu A (Min) u VvV (Max), MOXHO 3amucaTh HEYETKHE JIOTHYECKHE YPABHEHHUS, KOTOPBIE CBA3BIBAIOT

('I)yHKI_II/IPI TIPUHAUIC)KHOCTHU BXOIHBIX U BBIXOJAHBIX IIEPEMEHHBIX!
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Bunyck 11 (11I)
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Puc. 3. 3asucumocms 3nauenuii 6vlxo0nou nepemennou E
OM 3HAYEHUSI 6XOOHBIX HEUEeMKUX NePEMEHHbIX

PGSyJ’ILTaTH pa60TLI CUCTEMbl 1O OIPCACIICHUIO YPOBHA KOMICTCHTHOCTU BBITYCKHUKA BVY3a nHa

OCHOBaHUUN 3HaHHﬁ, MOJYYCHHBIX UM 3a BECb IEPHUOJ 06y‘l€HI/I${, NpeACTaBJICHBI B Tab. 4.
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Bunyck 11 (1II)

Tabauya 4
Pe3yabTaThl padoThl CHCTEMBI

Ne A B C D E

1. 2 2 2 2 3

2. 2 2 3 3 4,52
3. 3 3 3 4 7,14
4, 3,5 3,5 4 4 7,25
5. 4 4 4 4 8,12
6. 45 45 4 4 9,92
7. 5 5 5 5 11,2

[To maHHBIM TaOIUIBI PACCMOTPUM BapHAHT, KOT/IA YPOBEHb KOMIIETEHTHOCTH paBeH 9,92. D10 rpaHndHOE
3Ha4YEHHE MEXIY BBICOKHM M OYE€Hb BBICOKUM YPOBHSIMH. [ mepexona Ha 6osee BBICOKHI YPOBEHb BO3MOJKHBI,
Kak MHHAMYM /[Ba BapuaHTa. IlepBelii — 3TO HEOOXOAWMO YBENWYNTh YPOBEHb 3HAHWI IO CYyIOBBIM
MeXaHHUeCKUM ycTaHOBKaM (A) no 4,6 u Torna yposeHb koMmneTeHTHocTH (E) ysemmuutca no 10,2, Bropoit —
YPOBEHb 3HaHUI M0 TEXHUYECKOMY O0CITyXnBaHMIO U peMOHTY (C), a Takke O IKCIUTyaTalllH cyIHa U 3a00Te o
mrojsx (D) yBennuuts 10 4,1 u yposens komnerentHoctH (E) yBemuuntes mo 10,1.

BoiBoABI M NepCHeKTHBBI JaJbHeHMHNX HccjaenoBaHni. Ha ocHOBe pacCMOTpPEHHBIX NPUMEPOB
MOKa3aHo, YTO Hambolyiee MpocTasi MOAENb OLEHKH YPOBHS KOMIIETEHTHOCTH IEpCOHala JUIsl TEXHHYECKOTO
00CITy)KMBaHHsl ABHUTaTelieii BHYTPEHHEr0 CrOpaHHs MOXKET OBITh MOCTPOEHAa Ha OCHOBE pa3paboTaHHOW 0asbl
MPaBHJI CHCTEMBI HEUYETKOTO JIOTHIECKOTO BBIBOAA.

[Ipn w3MeHeHMM 3HaueHWH BXOJHBIX IapaMETPOB OT Min 0 max, 3HaYCHHWE BBIXOIAHOTO IIapaMeTpa
BappupoBaio oT 3 10 11,2 u sBisieTcs aAeKBATHBIM I Ka)KOTO Cyyasl.

[ ucronb30BaHMSA TNPEACTAaBICHHOW MOJENH OIlepaTopy HE HYXHO 0o0nagaTh KaKUMH-THO0
JIOTIOTHUTENEHBIME YMEHHSAMH, a JaHHBIC, TI0JTyJacMble Ha BBIXOJIE, JIETKO HHTEPIIPETUPYIOTCSL.
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OKSANA TERESCHENKOVA, LILIYA STRELKOVSKAYA, ANNA PULYAEVA
The Kherson State Maritime Academy
ESTIMATION OF PERSONNEL’S COMPETENT FOR INTERNAL COMBUSTION ENGINES MAINTENANCE
ON MARINE AND RIVER VESSELS WITH FUZZY SETS THEORY IMPLEMENTATION

The article represents results of the study usage of the apparatus of fuzzy sets theory. This method used to develop the
fuzzy inference system to determine the level of personnel competence recruited from graduates of Marine higher education
institutions. Ensuring safe operation of ships is the most important of requirements for modern shipping. This in turn is directly
related to ensuring the reliability of the operation of ship power systems and the selection of optimal modes of their using. To
achieve a high level of reliability of marine engines, it is necessary to carry out scheduled inspections of their technical condition.
The scheduled inspections are aimed both at detecting the defects that have arisen during the operation process, and at carrying out
the necessary measures to eliminate them. In this connection, high demands are made to the servicing personnel of the ship engine.

In the article, attention is drawn to that the safety of the operation of ships depends on the level of competence of a
graduate of a maritime high school. To solve this problem, authors propose for consider developed model. The model design
and determination of the optimal mode of its operation produced according to the algorithm of a fuzzy inference system of
Mamdany in the set Fuzzy Logic Toolbox of the computing environment MATLAB. The using of the fuzzy logic apparatus
makes it possible to use the generalized and formalized experience of a large number of teachers of disciplines related to the
specialty, both for creating a rules’ base and for determining the level of competence of graduates. The check of the work of
the developed system was done on the example of analyzing assessments of the fourth-year students of the specialty
«Operation of ship power plants». The assessments were received by them during the examinations on the third and fourth
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years of training. Varying of the input parameters within a predetermined range caused the output variable to change in
accordance with the actual situation, which was confirmed by the teachers of the graduating departments.

The article shows the possibility of using developed model to identify of gaps of knowledge in specific subjects. The
article is of interest to teachers of technical universities. The represented model can be used to determine the level of personnel
competence of graduates of different specializations and directions of training.

Key words: fuzzy sets theory, linguistic variable, fuzzy production rules, competence, marine engineers, internal
combustion engines.

OKCAHA TEPEIIIEHKOBA, JIWJTHA CTPEJIKOBCKAA, AHHA I1Y/IAIEBA
Xepconckas eocyoapcmeennas MopcKas akademus
OLIEHKA YPOBHA KOMIETEHTHOCTHU NEPCOHAJIA JJI5S1 TEXHUYECKOI'O OBCJIYKUBAHUSA
JBUTATEJIE BHYTPEHHEI'O CTOPAHMSI HA MOPCKHX M PEUHBIX CYJAX
C UCHIOJb30BAHUMEM TEOPUH HEYETKHUX MHO>KECTB

B pabome npedcmasnenvl pezynvmamuvl UCCI€006AHUA NO UCNOAL306AHUID MEOPUU HEYEeMKUX MHOJICECME npu
paspabomie cucmembvl HEUEMKO20 JOSUUECKO20 8bl600A Ol ONpedeNeHUsl YPOSHI KOMNEMeHMHOCU NePCOHANd, KOMOpblil
gopmupyemces us 8bInyCKHUK08 Mopckux BY306. Onucanvt smanet u ocHosHoll MamemamuyecKull annapam 01 paspadomxu
U NPUMEHEHUs. CUCIEMbl OYEHKU YPOBHA KOMNemeHmHocmu nepconand. Ilonyyena mooens oyeHKu yposHs KOMNEmeHmHOCmu
nepcoHana Ol MEXHUUECK020 0OCIYHCUBAHUA O8U2ameell BHYMPEHHEe20 C2OPanusl, He mpedyowds OONOIHUMENbHbIX YMEeHUT
6 UCHONb306AHUY U UHMEPNPEMAYUL NOTYHAEMBIX PE3VIbMAMOs.

Knrouesvle cnosa: meopus neuemxux MHOICECHS, NUHSGUCUYECKAA NePEMEHHAs, NPABUAA HeYemKUux npooyKyutl,
KOMNEMEeHMHOCMb, CYO08ble MEXAHUKU, 08ULAMENU 6HYMPEHHE2O C2OPAHUSL.

HUH®OPMALIUA Ob ABTOPAX

TepemenkoBa Okcana BUKTOpOBHA — K.T.H., IOUEHT Kadeapbl HHPOPMALMOHHBIX TEXHOJOIUH, KOMIBIOTEPHBIX CUCTEM M CETei
XepcoHCKOH rocy1apCTBEHHON MOPCKON aKaJieMHUH.

Hayunvie unmepecor: CIIIIP, IT TexHOIOrHU B 00pa30BaHUH.

CrpenkoBckasi JInaus AjekcaHIpoBHA — CTaplIMi npenojaBatenb Kadenpbl MHGOPMALMOHHBIX TEXHOJOIHH, KOMITBIOTEPHBIX
CHCTEM M ceTell XepCOHCKON rocy1apCTBEHHOM MOPCKOM akaIeMHH.

Hayunvle unmepecoi: TeOpHsl HEUSTKHX MHOXKECTB, HSHPOHHBIE CETH.

IynsieBa Anna BiaguMupoBHa — acIUpaHT, aCCUCTEHT Kadeapbl HHHOPMAILIMOHHBIX TEXHOIOTHI, KOMITBIOTEPHBIX CHCTEM H CeTel
XepcoHCKOH rocy1apCTBEHHON MOPCKON aKaIeMHUH.

Hayunvle unmepecoi: onronoruu, IT TexHOIOrHH B 00pa30BaHUH.

YOK 378.147; 620.3
ME/IBE/JOBCKAS OkcaHa’, YEMYPHbIX eHHaduii’

Cymckoli 2cocydapcmeeHrHsili yHusepcumem um. A. C. Maxape;-mol
NHcmumym npuknadHoli ¢pusuku HAH YKpauHsi (Cy/wb/)2

MCNOJ/Ib3OBAHUE MOCTOB NEPEMEHHOIO TOKA
B YYHEBHOM NPOLUECCE NEAATOMMYECKUX YHUBEPCUTETOB

Heobxooumocmy — ynyuuienus —Kawecmea NOO20MOSKU — CMYOEHMO08  (YUSUKO-MAMEMAMUYECKUX — CREeYUAIbHOCHEN  Neda202utecKux
VHUSepcumemos mpebyem npogedenust 1a60pamopHuIX pabom, Cés3aHHbIX C NPUMEHEHUEM MOCmosbix cxem. Oopawaemcst GHUMAniLe, Ymo MOCMOosble
cxembl 001a0arom 6OILUION MOYHOCHIBIO, BLICOKOU YYECMBUMETbHOCTIbIO, WUPOKUM OUANAZ0HOM UIMEPSAEMBIX 3HAUECHUL, BO3MOICHOCBIO CO30AHUS
KaK CReyuanu3upo8aHHbIX npubopos, NPeoOHA3HAYEeHHbIX Ol USMEPEHUs KAKOU-TUOO OOHOU 8elUdUHbL, MAK U YHUBEPCATbHBIX npubopos. Mocmosas
cxema Modicem Oblmb NPeOCMABNEeHA 8 8uoe Yemblpex NOCIe008amenbHO BKIOYEHHbIX conpomuenerull Zy, Zy, Zs, Zy 06pasyiouux 4emulpexnomocHux,
K 0BYM 3aJICUMAM KOMOPO2O (OUA2OHATL NUMAHUs) NOOKIoUeH ucmounux numanus U, a k 0gym Opyeum (usmepumenvhas OuazoHab) — UHOUKAMOop
(ykazamenv pagnogecusy). Mocmvl nepemeHHo20 moKa UCNONb3VIOMCS OISl UBMEPEHUSI eMKOCIY, UHOYKIMUGHOCTU, 63AUMHOU UHOVKIMUGHOCHU U
maneenca yena nomepb IUHEIHbIX KOMROHEHMO8 daeKkmpudeckux yenetl. Cxemvl MOCMO8 NEPEMEHHO20 MOKA OMIUYAIOMCSL OOILUUUM PA3HOOOPA3ZUEM.
Kpome npocmpix uemuipexnieuux Mocmoswix cxem, NPUMEHsIOm 0oee COJiCHbIEe WeCU- U CeMUniedue MOCHOgble CXeMbl, d MAKICe CXeMbl MOCIOS
C UHOYKMUGHO-CEA3AHHBIMU DNEMEHmMamu. Dmil cxeMbl nymeMm noCie008amelbHblX IKGUSANICHMHbIX NPeoOpa308anuil Mo2ym Ovlmb npueedeHsl K
npoCMoll Yemvlpexnieuell cxeme, KOmopas SIGIAemcsi OCHOGHOU. B mocmax ons usmepenust émkocmu u yena nomepb KOHOEHCAMOPO8 PeaibHblll
KOHOEHCAMOP MOJICHO NPeOCmaguntb NOCIe006aMeNbHOU Wil NAPALIeTbHOU  cxemoti 3amewenus. Tlociedogamenvhas cxema 6 onvuieli cmenenu
omeeyaem cyuaio, eciyu NOmepu 8 OUINIEKNPUKe HE3HAYUMETbHbLE.

Kniouesvie cnosa: ungopmayuonnvle mexnono2uu, 1a60pamopHvle pabonivl, USMEPUMETbHAsL MEXHUKA, MOCMOBASL CUCEMA NEPEMEHHO20
MOKGQ, 8bICOKAS YYBCNEUMETLHOCHTb, UHOYKIMUGHOCHIb, eMKOCHb.

ITocTanoBka npodJemMbl. YcwieHne GU3UKO-MAaTEMaTHYECKON TOATOTOBKH C TEXHHYECKUM YKIIOHOM, KaK
yYaluxcs CpegHUX INKOJN, TaK M CTYIACHTOB (PH3MKO-MaTeMaTHUeCKMX (aKyJIbTETOB IEJarorm4ecKux
YHUBEPCHUTETOB TpeOyeT 3HaHWS MPeoO0pa3oBaTEIbHONW TEXHHKH. DTOH MpoOsieMe, B YaCTHOCTH, IMOCBSIICHBI
HEJIaBHO COCTOSIBIIMECS MEXTyHapoaHbIe KoHpepenuu [1; 2] (cm. taxxe Horizon 2020 Projects).
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