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Podoprygora N., Cherednyk D. Development of educational and cognitive competence of students in the process
of performing practice-oriented tasks in physics in the Vernier Digital Laboratory

The article is devoted to the educational and cognitive competence of students of general secondary education institutions
in Ukraine, in the process of performing practice-oriented tasks in physics. The methodical work of the authors is presented
regarding the organization and implementation of a cycle of research activities and the development of students' general edu-
cation skills in the process of setting experimental tasks in physics: research on the process of freezing water; study of the ice
thawing process.

For various reasons, students' interest in studying physics is constantly decreasing. Therefore, the teacher must actively
introduce into the educational process methods that will constantly increase the curiosity of students, maintain their interest
and activity not just in one lesson, but throughout the study of the entire topic, the entire course of physics. It has been proven
that the application of practice-oriented tasks in the educational process ensures the formation of deeper theoretical knowledge
and practical experience of their use in explaining natural phenomena, and the preparation of students for practical activities.

Laboratory equipment includes simple digital measuring devices: an analog-to-digital converter with a Vernier LabQuest
data processing screen, a Vernier stainless steel temperature sensor, and the author's home-made equipment: test tube PH —
16x150 mm, measuring cylinder for 10 ml, sodium chloride (NaCl), commonly known as salt, a laboratory tripod with a holder
or a foot (the test tube is immovably fixed in the foot), ice, tap water, a 400 ml measuring cup, a porcelain spoon (for pouring
loose substances), a 15x4 mm glass stick (used during the experiment), which enables the implementation of the proposed tasks
in the educational physical experiment.

The results of measurements of physical studies are displayed on the screen of the digital unit and, thanks to the use of wire-
less technologies, are transmitted to the screen of a computer, tablet or smartphone. The processing of measurement results
and their visualization (graphs, tables) were carried out using specialized software, which also enables the teacher to conduct
educational research, observe and, if necessary, correct the student's research work.

Key words: educational and cognitive competence of students, educational physical experiment, practical-oriented tasks
in physics, Vernier Digital Laboratory.
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OPTAHM3AILISA CAMOCTIHHOI POBOTHU CTYJAEHTIB TEXHIYHOT'O YHIBEPCUTETY
IPA BUBYEHHI BUIIIOI MATEMATHUKH

Y emammi noxazano, wo peanizayisn y HaguanbHOMy npoyeci camocmitinoi pobomu, ska Mae meopuy cKiadogy, npuzgooums
00 nioBUWeHHSs Y CHIYOeHmI8 MOMUBAYii 00 HAGUAHHS BUWOI MaAMeMAMUKY, AKMUBI3AYil 3aC60EHHS MA 3AKPINIEHHS OMPUMA-
HUX 3HAHb, HAOYMMA 6MiHb MA HABUYOK X NPOpecilino20 NPAKMUUHO20 3ACHOCY8AHHSL.

Y cmammi noxasarno snauywicme no3aayoumoproi camocmiinoi pobomu cmyoeHmie , a maxoxie 0CHO8HI Memoou ma gop-
Mu opeanizayii d0ano2o sudy pobomu.

Tocunoemvbes akmugizayis camoocsimu cnyOeHmis, momy 0coonusa ysaza NpUdilaemucs po3pooyi HABUAIbHO-MeMOo-
OUYHUX PecypciB, OPIEHMOBAHUX HA NIOMPUMKY CAMOCHMIUHOI podomu cmyoeHmis, MOOYIbHIU N0OY008i 0C8IMHLO2O NPoYecy
ma ocHaujeHHio OUOGKMUYHUMY Mamepiaramuy. Y cmammi 00TPpYHMOBAHO KePi8HY Ma CNPAMOBYIOUY PONb MEMOOUUHUX NOCIO-
HUKI6 0151 NIOGUUWeHHS eheKMUBHOCI CAMOCMITIHOL poOOmu cnyOeHmig.

Posenanymi numarnns ujo0o ymos egpekmuenocmi i 3a0au opeanizayii camocmitinoi pobomu cnydenmis mexHiuHo2o yHieep-
cumemy npu BUBYEHHI BUUOI MAMEMAMUKU.

3 memoto gusuenHs pori camocmitiHoi pobomu npu 8UBYEHHT BUUJOT MameMamuKy y MexHiYHoMY YHigepcumemi Hamu npo-
B00UNIOCHL ONUMYBANHSL CEPe) CIYOEHMIE NepuLo20 Mma Opy2020 Kypcie npuiadodydisnozo gaxyrvmeny Kuigcbko2o nonimexmiy-
Hoeo incmumymy imeni leopsa Cikopcbkozo. Ak nokazano ankemy@ants, OCHOGHUMU RPUHUHAMU MPYOHOWIE HABYAHHSL CTYOEH-
MU HA3UBAIOMb CKAAOHUL MA 00 €EMHULL Mamepiai ma HeOOCMAmHIll 4ac Ha NIO20MOBKY.

Boownouac maxi npuuunu, aK HeBMIHHA CUCEMAMU3Y8AmMU HAGUATLHUL Mamepian, 8i0CYMHICMb HABUYOK CAMOCTIUHOT
pobomu 3 rimepamypoio Oilbwichs cmyoenmia e gsascaroms eazomumu. Hasimv na opyeomy kypci cmyodenmu ne nos ‘sa3yiomo
VCRIWHICMb 3 pIGHEM CHOPMOBAHOCHI HABYATILHUX 6MIHb MA OpeaHizayiero 8nacHoi disnvrocmi. Tomy HeobXiOHa yinecnpsamo-
6ana poboma 3 opmysaHHs NPULOMIE HABUANLHOL OIATLHOCMI 3 OPeaHI3aAYil caMOCMIIHOT pobOmu.

Kntouoei cnoea: cmyodenmu, 8uya Mmamemamuxa, GHKemMy8anHs;, 8UOU camocmilinoi pobomsl, popmu u mMemoou opeanusa-
yii, echexkmueHicmv, KOHMPOb.

VY cyyacHUX yMOBax, KOJH 3pOCTa€ MOMUT Ha (haXiBIIiB, 3MaTHUX O TBOPUOI MisIBHOCTI, 10 HECTAHAAPTHOIO
MUCJIEHHS, SIKi BMIIOTb OPIEHTYBATUCS B MOTOLI 1H(pOpMaIii, 110 Aeani 3pocTae, Ta 00upaTH ONTHUMAaJbHI CIOCOOH
PO3B’sI3aHHSI MUTaHb 1 MPOOJIEM, 110 MOCTAIOTh Mepe] HUMH, 0COOIMBOI 3HaYYLI0CTI HA0yBae PO3BUTOK CaMOCTIH-
HocTi. CaMOCTIHHICTD — IIe 37aTHICTh OCOOMCTOCTI JI0 MisTIBHOCTI, 3/1MCHIOBaHOI 0e3 BTpydYaHHs 3 OOKY, TOOTO
3JIATHICTH JIIOMUHU 0€3 CTOPOHHBOT JOIIOMOTH CTABUTH IIiJIi, MACIIHTH, JIISATH, OPIEHTYBATUCS B CHTYAITil.
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CamMocTiifHa po0OoTa B Cyd4acCHOMY OCBITHROMY TIPOIIECi pO3DIANAETHCS K (hopMa opraHizailii HaBYaHHS, IO
3/1aTHA 3a0e3neuyBaTy CaMOCTIHHHN TOITYK HeoOXiqHOI iH(opMarlii, TBOpYe CIPUHHATTS i OCMHCIICHHS HaBYajlb-
HOTO Marepiaiy IijJ 9ac ayIuTOPHUX 3aHITh, PISHOMaHITHI (OPMH Mi3HABATIBHOI TISUTLHOCTI CTYAEHTIB Ha 3aHATTIX
1 B II03aayAUTOPHUI Yac, PO3BUTOK AHAJITHYHUX 3Ai0HOCTEH, HABMUOK KOHTPOJIO Ta IJIaHYBAaHHS HAaBYAIBHOIO
4acy, BUPOOJICHHS BMiHb 1 HABMYOK PaIliOHAILHOI OpraHi3allii HaB4aibHOi poOoTH.

Takum 4rHOM, caMoCTiifHa po6oTa — opMma opraHizanii 0CBITHBOTO MPOLECY, 110 CTUMYIIIOE AKTUBHICTh, CaMO-
CTiHICTb, Mi3HABAJIBLHUIM 1IHTEPEC CTYACHTIB.

Mu kHMBEMO B €moxy IM(POBOro CyCHIBLCTBA, MO BHCYBAa€ MO BHUITYCKHUKIB BUIIUX HABYAIBHUX 3aKJIAMIIB
BHMOTH, ITOB’s13aH1 3 HASIBHICTIO CTIHKAX HABUYOK Y Tay3i iHPOpMaiHHIX TEXHOIOTIH. 3a TAKOTO IiIXOAY BaXKIIH-
BOTO 3HAUCHHS Ha0yBalOTh MaTeMaTHYHI 3HaHH:. Ha po3BHTOK HayKH i TEXHOIOTiH 3HAYHHUI BILTHB YNHSITH MaTeMa-
THUYHI TEOPii, IO JIeXKaTh B OCHOBI MOOYIOBY Ta aHAITI3Y BIAMOBIIHUX MOJENICH.

MareMaTtnyHe OCBITHE SpO € 0a30BUM Y HaBYaHHI, IO BKJIFOYAE B ce0e BUBUCHHS MPUPOTHUYNX HAYK CIUTLHO
3 IHXKEHEPI€I0, TEXHOJIOTIEID Ta MATEMATHKOIO, 1 ABJISIE COOO0I0 MPUPOIHUIO-MaTeMaTHuHy ocBiTy (STEM-ocBiTy)
SIK OCHOBY KOHKYPEHTOCIIPOMOXXHOCTI Ta €KOHOMIYHOTO 3pOCTaHHS HAIIOl JIepKaBH, MiATOTOBKY (haxiBIiB HOBOI
reHeparlii, 3AaTHUX J0 3aCBOEHHS 3HaHb 1 PO3pOOIICHHS Ta BUKOPUCTAHHS HOBITHIX TEXHOJIOTIH.

BripoBamkeHHs IpUPOJHUYIO-MAaTEMATHIHOI OCBITH 3IHCHIOETHCS 3 YpaxyBaHHIM TaKUX MPHUHIIHITIB:

- 0COOMCTICHMI MiJXiJ, COPSIMOBAaHUN Ha BpaxXyBaHHS IHIUBIAyaJbHHUX OCOOIMBOCTEN 3100yBadiB OCBITH, iX
iHTepeciB Ta 3110HOCTEH;

- MOCTifHE OHOBIICHHS 3MICTY OCBITH 3 YpaxXyBaHHSIM JOCSTHCHb HAYKH, PO3BUTKY TEXHOJIOTIH Ta BUMOT PUHKY
Tpaiii;

- IPOIYKTHBHA MOTHBAIliS 3100yBaviB OCBITH JO MPOBAKEHHS HAyKOBO-IOCIITHUIBKOT JISTBHOCTI, BUHAXI-
HUIITBA;

- CYTTEBA POJIb MATEMAaTHKH B IHTETPATHBHOMY IIJXOMI1 peai3alii MpupoJHHYO-MaTeMaTHIHOT OCBITH (TIOCITi-
JIOBHE, IPYHTOBHE, SIKiCHE i BUKIIaIaHH).

Meta STEM-0CBITH — I IBUIIUTH SKICTh OCBITH, IHTETPYBAaTH CHCTEMY OCBITH YKpaiHH JJO €BPOIEHCHKOTO i CBi-
TOBOTO OCBITHBOTO NMPOCTOPY; (HOPMYBATH 1 PO3BUBATH Y CTYACHTIB HABUUKH HAyKOBO-JOCIIJHUIIBKOI Ta IHXKEHEp-
HOI JiSUTBHOCTI, MiAIPUEMHUIITBO, PAHHIO NPO(ECiiiHy caMOBU3HAYEHICTh 1 TOTOBHICTH JI0 YCBIIOMIIEHOTO BUOOPY
MaitbyTHBROI podecii.

Hocartu nux mineit MoxkHa mif yac camocTiifHoi podotu crynentiB (CPC), ska sBisge codo1o, 3 0qHOTO OOKY,
BUJ HABYANBHOI poOOTH, 3iMCHIOBaHWI 6e3 Oe3moCcepeaHbOro BTPYYaHHsS, ayie ITiJ KePIBHHITBOM BHKJIanada,
a 3 1HIIOTro — 3aci® 3aJy4YeHHs CTYJACHTIB J0 CAMOCTIHHOI Mi3HABAJILHOI AISUTLHOCTI, (POPMYBAHHS B HHUX METOIIB
OpraHizaiii Takoi JisIIbHOCTI.

Merta cTarTi — noKa3ary 3HaYynIicTk nozaaynutopaoi CPC, a TakoX OCHOBHI MeTOIU Ta (JOPMH OpraHi3aiii
pOro BuIy po6otr. ChOTOHI MU MPAIFOEMO B JKOPCTKHX YMOBaX BiMHH, KOJH HEOOXiTHO OTIOMOITH CTYICHTaM
TEXHIYHOTO YHIBEPCHTETY OpTraHi3yBaTH CaMOCTIiHY poOOTY y PEXHMMi IUCTaHLIHHOTO HABYAHHS NIPHU BUBYCHHI
BUIIO1 MAaTEMaTHUKH.

Bech ocBiTHIN Ipouec NoxiNsgeThcs Ha ayAUTOpHUH 1 mo3zaayauropHuil. [lozaaynuropra CPC, sk BaxuBa
(hopMa OCBITHBOTO MPOIIECY, CIIPSIMOBAHA HA 3aCBOEHHS 3MICTy OCBITU Ta (JOpMYBaHHS (haXOBUX KOMIETEHTHOCTEH
y MM03aayJUTOPHHI Yac 3a TeMaMH a0 po3aiIaMH TeM, BU3HAYCHUMH POOOYOI0 MPOrpaMoI0 HABYAIBHOI AMCIIH-
IUTIHU JJTs1 CAMOCTIHOTO BHBYCHHS. SIKICTh HaBUaHHS 0araro B 4YOMY 3aJI€XKHTh BiJl TOTO, SIK OPraHi30BaHO I03a-
aynutopry CPC 3 BUBUCHHS IpeaMeTa. YMIHHS CaMOCTIHHO MTOITOBHIOBATH 1 OHOBIIIOBATH 3HAHHSI, BECTH IOMIYK
iH(opMallii, aHaTi3yBaTH iH(POPMAaIit0, CTPYKTYPYBaTH 11, apr'yMEHTOBAHO BHCJIOBIIOBATH CBOIO TOUYKY 30pY CTAIOTh
AKTyaJIbHUMH BUMOT'aMH JI0 OCOOUCTHX 1 Mpo(eciifHNX SKOCTEeH Cy4acHOro (haxiBIIs.

CPC € 000B’13KOBUM KOMIIOHEHTOM OCBITHLOTO ITpoliecy. B HaBuanbHii poOouiii mporpami 3 BUIIOT MATEMaTHKH
Ha nipuianoOyniBHOMY (GakynbTeTi KHTBCHKOTO MOMITEXHIYHOTO iHCTUTYTY iMeHi Iropst CikopCchKOTO BiJBEIEHO Ha
CPC 90 rogus (50% Bcroro obcsry AUCHUITIIHN) Ha IepIIoMy Kypci i, BiamosixgHo 108 romun (60% Beboro obesry
JTUCIUIUIIHK) Ha Apyromy Kypci. CPC 3abe3neuye 3akpiluieHHs] OTPUMaHMX Ha JICKIIIMHUX 3aHATTSX 3 BUIOI MaTe-
MaTHKHU 3HAaHb IUIIXOM HaOyTTs HAaBUYOK OCMHUCICHHS Ta PO3LIMPEHHS IXHBOTO 3MICTYy, HABHYOK PO3B’SI3yBaHHS
aKTyaJIbHUX MpoOaeM (OpMyBaHHS 3arajJbHOKYIBTYPHHUX 1 (PAXOBHX KOMIIETEHTHOCTEH, HayKOBO-ZOCHTiJHUIIBKOT
JUSLTBHOCTI, MiJITOTOBKH JI0 MPAaKTUYHUX 3aHSTh, CKJIAJaHHS 3aJiKiB Ta iCIIUTIB.

[ocuimoeThest akTUBI3aLlis CAMOOCBITH CTYIEHTIB, 0COOIMBA yBara NpUAUIIETHCS PO3POOISHHIO HaBYaIbHO-Me-
TOAWYHUX PECYPCIB, OpieHTOBaHUX Ha miaTpUMKy CPC, MomynbHill TOOYIOBI OCBITHROTO MPOIECy Ta HOTO 3a0e3-
MICYCHHIO TUAAKTHYHIMHA MaTepiajlaMu.

Opranizariiss CPC mij KepiBHHUIITBOM BHKJIa/1aua € OJTHAM 13 Halle)eKTUBHIIINX HAMPSIMKIB Y HABYaJILHOMY TIPO-
1eci, Mo PO3BUBAE CAMOCTIHHY TBOPYY JisUTbHICTh, HAA3BUYAWHO CHIILHO CTUMYJTIOE HA0YTTS 1 3aKpIIJICHHS 3HAHb,
CTUMYITIOE CTY/ICHTIB JI0 poOOTH 3 HEOOX1THOKO JIITepaTyporo, PO3BUBAE HABUUYKY YXBAJICHHS PIllICHb.

3 1pOTO MOTIAAY, JOBOJI HMEPCIIEKTHBHUM BBAKAETHCS PO3POOKA OJHOTO BEIMKOTO 3aBAAHHS KOJCKTHBOM i3
KUJTbKOX CTYACHTIB, OCKIJIbKM TaKWW MiJXiJ PO3BUBAE€ HABHYKU KOJEKTHBHOI TBOpYOCTi. Lle 0cOOMMBO BasKIMBO
i Yac MiATOTOBKH (haxiBIiB IS CyYacHOTO CKJIAJHOTO BUPOOHMIITBA, IPOCKTYBAHHSM 1 BIPOBAKEHHSM SIKOTO
3aifHsATa BEJIMKA KIJIbKICTh IHTENEKTYaliB, sIK TEOPETHKIB, TaK i MPaKTHKiB. Takuil Bua HaBYaJIbHUX 3aHATH Iependa-
yae po3MOJIiN posiel, [0 BUMarae Bijl BUKJIa/ia4a JOJAaTKOBUX NearoriyHux 3HaHb y cepi ai10BUX irop.
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3apnanHsamu opranizamii CPC e:

- PO3BUTOK 37aTHOCTI MPAIIOBATH CAMOCTIHHO, (POPMYBaHHS CAMOCTIHHOCTI MHUCJICHHS Ta IPUHHATTS PIillICHb;

- PO3BUTOK aKTHBHOCTI Ta IMi3HABaJIbHUX 3/1I0HOCTEH CTY/IEHTIB, PO3BUTOK JOCITIIHUIILKUX BMiHb;

- CTUMYJIFOBaHHS CAMOOCBITH Ta CAMOBHUXOBAHHS;

- PO3BUTOK 3/1aTHOCTI INTaHyBaTH Ta PO3NOUIATH CBiil yac.

Kpim Toro, CPC Hepo3puBHO MOB’s13aHa 3 (JOPMYBaHHSIM TaKUX BaXJIMBUX KOMIIETCHIIIH, SIK 3JaTHICTh 3aCTO-
COBYBATH 3HAHHA Ha MPaKTHIII Ta 3AaTHICTb 3HAXOJUTH, 00pOOIATH il aHani3yBaTH iH(OPMALIiIO 3 PI3HUX JDKEpeT.

Ymosu edexkruBnocti CPC:

1. 3abe3neueHHs MPaBUJILHOTO MOEAHAHHS 00’ €MHOI ayAUTOPHOI Ta CAaMOCTIIHOT poOOTH.

2. Mertonu4HO TpaBUIIbHA OpraHi3amis poOOTH CTYICHTA B ayJUTOPii Ta 1mo3a Hero.

3. 3abe3neyeHHs CTyACHTa HeOOXITHUMH METOJUYHUMH MarepiajlaMi 3 METOIO MEPETBOPEHHS MPOIIECY CaMo-
CTIHOT poOOTH Ha MPOIEC TBOPUHH.

4. KoHTponb 3a opraHizalli€ro i mepediroMm camocTiiiHOI poOOTH Ta 3aXOJiB, IO 3a0XOYYIOTh CTYyIEHTa 3a il
SIKICHE BUKOHAHHS.

BaxiBo mocTynoBo 3MiHIOBATH BiIHOCHHH MK CTYJICHTOM 1 BUKJIaadeM. SKIo Ha MepIux Kypcax BUKIIaa-
YeB1 HAJISKUTh aKTHBHA TBOPYA TIO3UIIis, a CTYACHT Hal4acTille BeAOMUIA, TO B Mipy IPOCYBaHHS A0 CTapIIUX Kyp-
CiB L5 MOCITITIOBHICTH Ma€ Je(pOpMyBaTUCs B OiK CIOHYKAaHHS CTY/I€HTa PalllOBaTH CAMOCTIIHO, aKTUBHO MParHyTu
JI0 caMOOCBITH. BUKOHaHHS 3aBAaHb CaMOCTiIHHOI poOOTH MOBMHHO BUMUTH MHCIHUTH, aHANi3yBaTd, BPaxOBYBaTH
YMOBH, CTaBUTH 3aBJaHHs, PO3B’SA3yBaTH MPOOJIEMH, 1110 BUHUKAIOTh, TOOTO MpoLiec CaMOCTIHHOI poOOTH MOCTY-
ITOBO [TOBHHEH MEPETBOPIOBATHCS HA TBOPUHHL.

[ix wac opranizanii CPC BaxIMBO HE HOIMYCTUTH EPEBAHTAKCHHS CTYCHTIB HaBUYAIEHIMH 3aBIAHHIMHE 11032~
ayUTOPHOT POOOTH, OCKIJIBKH 1€ MOXKE TIPU3BECTH J0 3HWKEHHS TXHBOT Mi3HABAIBHOT TisTIBHOCTI.

[Tig yvac CPC HeoOXiHO OiNbIll aKTUBHO 3IIHCHIOBATH KEPYBaHHS MPOIECOM OTPUMAHHS 1 3aCBOEHHS 3HAHb
cryneHTamu. I1eBHHMIT BHECOK y pO3B’A3aHHS IIOTO 3aBJAHHS Ma€ BHECTH PETENbHIIIA PO3pOOKa 1 BIPOBAIKCHHS
B IIPOLIEC HABYAHHS CYy9aCHHX, HAYKOBO OOIPYHTOBAHMX HAaBYAJIBHHUX i METOAWYHUX MOCIOHMKIB, SIKi 32 BUKOPHCTA-
HUMH B HUX CIIOCOOAMHU TOJAHHS 3HaHb BIAXONATH BiJl TPAIWIIHHOTO BUKOHAHHS, XapaKTEPHOTO JUIA OLIBIIOCTI
HaBYaJIBHOI JiTepaTypu. BogHouac HaB4aIbHI MOCIOHMKY MalOTh BUKOHYBAaTH HE TUIBKHU iH(pOpMaIlliiiHy, a i opraHi-
3aliHHO-KOHTPOIIOI0YY Ta Kepytouy ¢yHkuii. KepyBanbna (byHKum HABYAJIBHOTO MOCIOHMKA TPOSIBIIAETHCS B TEK-
CTOBOMY BHOKPEMJICHHI OCHOBHHUX IOJIOXKEHb HABUAJIBHOTO MaTepially, y HasBHOCTI CTPYKTYPHO-JIOTIYHUX CXEM,
IO BHUSBJISIFOTH B32€EMO3B 30K HABYAIBHUX MaTepialliB, B y3araJibHIOBAJIbHAX BUCHOBKAX.

s migsumienHs edexkruBHocTi CPC HaByayibHI MOCIOHWKH TMOBHHHI TaKOXX TOMOBHIOBATHCS METOAMYHHUMHU
MMOCIOHWKaMHU, SIKi BUKOHYIOTh JIMIIE KEPIBHY Ta HAPABIISAIOYY POJb. 3MICT TAKOTO MOCIOHMKA Ma€ BKa3yBaTH, Y SKii
MTOCJTIIOBHOCTI CJIiJT BUBYATH MaTepial JUCIUILTIHHI, 3BEpTATH yBary Ha OCOOJMBOCTI BUBUCHHS OKPEMHUX TEM 1 p0O3-
JIUTIB, TOTIOMAraTty BimOWparH HAWBaXKIUBINI Ta HAWHEOOXITHIIII BiIOMOCTI 31 3MICTy HaBUAIBHOTO TOCIOHMKA.
Opra#ni3aIiifHo-KOHTpOIIOYa (PYHKITiS HABYAIBHOTO TOCIOHMKA MPOSIBISETHCS T/ Yac MEpeXoay J0 aKTHBHHX
(hopM HaBYAHHS, IIO0 CHPHUSIE PO3BUTKY Y CTYIEHTIB HABUYOK CaMOCTIHHOI poOOTH.

[1106 AOMOMOITH CTyAECHTaM Y BUKOHAHHI pOOOTH, HABUUTH IX CHCTEMATH3YyBaTH TCOPETHYHI 3BaHHS Ta IpaK-
TUYHI BMiHHS, HAMH BUITYIL[CHO HABYAJIbHI OCIOHUKH 1 po3pobiaeHo MeTonuuHi BKka3iBku i1t CPC 3 po3ainis BuUIoi
MaTeMaTHKH, 1[0 BUBYAIOTh CTyAECHTH Ha MpUnagoOyniBHOMY (akynsTeTi KHiBCBKOTO MOMITEXHIYHOTO iIHCTUTYTY
imeHi Iropst Cikopcbkoro. MetoauuHi pekoMeHAalii MicTSTh OCHOBHI BUMOTH IO BUKOHAHHS Ta O()OPMIIEHHS PO3-
paxyHKOBO-rpadiqHOi poOOTH, CITUCOK 3aBIaHb, KPUTEPIl OIIHIOBAHHS , CITUCOK OCHOBHOI JIITEpaTypH Ui O3Ha-
HOMIICHHS 3 MaTepiaioM, HaBeIeHO MPHUKIIAAN PO3B’I3yBaHHS THUIIOBHUX 3aBIAHb.

MeTonuyHI BKa3iBKM CHPSMOBaHI Ha PO3BUTOK HABHYOK CTYACHTIB MPAIIOBATH 3 JOBIIHUKAMH, HABYAIHLHOIO
JTEpaTyporo Ta JDKEPEIaMy MepeXi IHTepHET; MiA00py, po3paxyHKy Ta 00poOKH iH(pOpMAIIii 3a TeMaM# CaMOCTIi-
HOT poOOTH, CKIIa/IaHHS TPE3CHTAITIH.

CryneHTam MpONOHYIOTHCS HACTYIHI (hopMu opranizarii CPC:

- ATOTOBKA Ta HAIIMCAHHA pedepaTiB Ha OHY i3 3aIPOIOHOBAHUX TEM;

- MiJATOTOBKA MOBiOMIICHb 32 3alPOIIOHOBAHUMH TEMAMHU;

- CKJIaJIaHHsI KJacTepiB 32 OKPEMHUMHU TEMaMH 3 BUIIOT MaTEeMaTHKH (CUCTEMATH3allisl MaTepially y BUIJISIAI CXeMH
(MamoHKa), KOJIM BUIOKPEMIIIOIOTHCA CMHUCIIOBI OAMHUII TEKCTY, IO A€ 3MOTY 3pOOUTH HAOUHUMH Ti PO3YMOBI
MPOLIECH, K1 B1IOYBaIOThCA Mij Yac 3aHypeHHs B 0OrOBOPIOBaHY TEMY).

Ous Toro, mo6 BumesasnaueHi Buau CPC Oynu pe3ynsTaTHBHIMY, a TaKOXK JUIS PO3BHTKY ITO3UTUBHOTO CTaB-
JICHHS CTYACHTIB IO TaHO1 pOOOTH, CITi/T Ha KOXKHOMY 11 eTari po3’ICHIOBaTH METY pOOOTH, KOHTPOIIOBATH PO3YMIHHS
WX IJIeH CTyACHTaMU, TOCTYIIOBO (POPMYIOUYH B HUX YMIHHSI CAMOCTIHHOT TOCTAHOBKH 3aBIaHHS Ta BUOOPY METH.

KonTponb pe3ym>TaTiB CPC 3milicHIOEThCS B MEXaxX Yacy, BiJIBEJICHOTO Ha ayJJUTOPHI HABYAIIbHI 3aHATTS; MOXKE
MIPOBOUTHCS B IIHCHMOBIH, yCHlI/I abo 3mimanii Gopmi 3 mpeacTaBICHHIM TPOJYKTY TBOPUOi JiSUTBHOCTI CTy/IEHTA.
KpHTepl;IMH OIIHIOBAHHS €: plBeHB 34CBOEHHS CTYICHTAMH HaBYAIbHOTO MaTeplany, BMiHHS BHKOPHCTOBYBATH
OTpPUMaHi 3HaHHS NPU CAMOCTIHOMY BHKOHaHHI 3aBIaHb; 0(hOpMIICHHS poOiT; BMiHHSI CAMOCTIHHO 3/1iHCHIOBaTH
nouryk iHgopmanii ToImo.

Opranizallisi BUKOHaHHS CTYI€HTaMH Pi3HOMaHITHUX 32 JUAAKTUYHOI METOIO0 Ta 3MICTOM CaMOCTIHHUX POOiT
CIpUsi€ PO3BUTKY iX IMi3HABAJIbHUX 1 TBOPUUX 3110HOCTEH, PO3ZBUTKY MHUCIICHHS.
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3 METOI0 BUBUEHHSI POJII CAMOCTIHHOI pOOOTH ITiJl YaC BUBYCHHS BHIOI MAaTEMAaTHKU B TEXHIYHOMY YHIBEpCH-
TETI HAMH MPOBOJIWIIOCS OMUTYBaHHS Cepell CTYACHTIB IMEPIIOro Ta JAPYroro KypciB MpHiIafoOyaiBHOTO (haKyib-
teTy KHiBCEKOTO MOMNITEXHIYHOTO 1HCTUTYTY iMeHi [ropst Cikopebkoro. B onutyBaHHI B3sUTH y4acTh 85 CTYyIEHTIB.
[IpaktuuHo Bci cTyaeHTH (94%) BBaXKAIOTh, IO CAMOCTIiiHA po0O0Ta Biirpae BayKJIUBY POJIb B OCBITHHOMY TPOIIECI.
Binburicts 3 onutanux (82%) MO3UTHUBHO BIAMOBIIM HA 3alTUTAHHSA, YM BMIIOTh BOHH MPAIFOBATH CAMOCTIHHO, aje
10% He BU3HAYMINCS 3 BiAOBIAIIO HA 1€ TUTAHHSI.

CPC noBuHHa MPOXOAMTH MiJ] KEPIBHULITBOM BHKJIaga4a y popmi 1ij0Boi B3aemoii. CTyAeHT OTpUMY€ BKa3iBKH
11010 BUKOHAHHA CaMOCTiIHHOT poOOTH, a BUKJIa1a4y BUKOHYE (PYHKIIIF0 KOHTPOJIIO BUKOHAHUX 3aBIAHb.

VY pobori [ 1] HaBeJeHO pe3yNbTaTH AHKETYBAHHS CTYICHTIB JPYTOTo KYpCy 3 METOIO 3’ ICyBaHHsI TPYIHOIIIIB HaB-
YaHHS Ta iXHIX npuduH. CTyIeHTaM 3alpOoIOHyBalH 32 TPHOAIHHOIO MIKAJIOK0 OLIHUTH TaKi IMPHYUHU: CKJIaTHHN
1 00’eMHHI MaTepiall, HeIOCTaTHIN Yac Ha IMiJrOTOBKY, HEBMIHHS OpraHi3yBaTH CBiil 4ac, HEBMIHHS CHCTEMAaTHU3Y-
BaTH Matepiall, BiICYyTHICTh HABHUOK CAMOCTIHHOT poOOoTH.

Sk moka3zano aHKeTyBaHHS [ 1], OCHOBHUMH NMPHUYUHAMHU TPYIHOIIIB HABUYAHHS CTYJCHTH HA3MBAIOTh CKIIAJHUI
Ta 00’€eMHHH Marepiasl i HeJIOCTaTHIA Yac Ha MiJArOTOBKY. BomHoYac Taki MPUYHMHH, K HEBMIiHHS CHCTEMATH3Y-
BaTH HAaBYAJBHUI MaTepial, BiACYTHICTP HABHYOK CAMOCTifHOI poOOTH 3 JNiTEpaTyporo OUTBIIICT CTYICHTIB HE
BBa)KAaIOTh BaroMUMH. HaBiTh Ha IpyromMy Kypci CTyAE€HTH HE IOB’SI3YIOTh YCIIIIHICTh 3 piBHEM C(OPMOBAHOCTI
HaBYAJILHUX BMiHb Ta OpraHi3ali€lo BIacHoi AisuibHOCTI. ToMy HeoOXiaHa miecnpsiMoBaHa podoTa 3 GpopMyBaHHS
MPUITOMIB HaBYAJIbHOI AISUTFHOCTI i Yac oprasizauii caMocTiiHOi poOOTH.

[Iponymane i gouinbHEe BUKOPUCTAHHS KOHTPOJIBHUX MHUTAaHb Iif] 4ac opraHizauii caMoCTiiHOT poOOTH BUKIIU-
Ka€ y CTYIEHTIB iHTepec A0 MPEIMETY, 0 BUBYAETHCS, CIIPHUSE KPAIIOMy PO3yMIHHIO, 3aCBOEHHIO Ta 3aKPIILICHHIO
iH(popMallii, GopMyBaHHIO CAMOOITIHKH.

CTyneHTH 3a3Ha9aloTh, [0 BUKOHAHHS TECTOBHX 3aBAaHb IIiJ 9ac MiATOTOBKH JO0 3aHSTH 3 BHIOI MAaTEMATHKH
Ja€ 3MOTY Kpalle 3po3yMiTd JociimKyBaHui Marepian (54%), mobaunte Hemomiku (36%) 1 cucTeMarnsyBaru
3HaHHA (31%).

VY 3B’513Ky 3 IIMM 3a KO)KHOIO 3 BUBYAEMHX TE€M KYpCY BHINOI MaTeMaTHKH CTYICHTaM BHIAIOThCS TCOPETHYHI
MUTAHHA JUII CaMOKOHTPOJIO (caMe BOHHM i CTAHOBJIATH TEOPETHYHY YACTHHY TECTOBHMX 3aB/IaHb), CKIIAJAAFOTHCS
TEeMaTU4Hi TECTH, AKi 31HCHIOIOT IPOMIKHUI KOHTPOJIb 3HAHb 33 IIEBHOIO TEMOIO.

EdextuBHa peanizaiis caMOCTiiiHOT poOOTH 3aJI€KUTh BiJl 3alliKaBICHOCTI B TOCSTHEHHI PE3yNbTary, TOOTO Bij
CTilKOT MOTHBALIi.

Po3pizHsrors HacTynHi ocHOBHI Buu MotuBaiii CPC:

1. 30BHIMIHIO MOTHBAIIiIO — 3AJIEKHICTE MPOGdeciitHOT Kap’epH BiJ pe3yibTaTiB HABYAHHS Y BHIIOMY HaBYAIb-
HOMY 3aKJIai.

2. BHyTpilHIO MOTHBAIIIIO — CXHIBHOCTI CTYJICHTa, HOTo 3I0HOCTI 1o Hap4aHHs. Hero MoXHa KepyBaTH B 1epioj
JIOBY31BCBHKOI MIJTOTOBKH IUISIXOM BUKOPHCTAHHS TECTIB ITiJl Yac BUOOPY CHEMiabHOCTI, 0OTPYHTOBaHOT peKOMEH-
Jarii mij] yac BU3HAYCHHS HAMPSMKY OCBITH TOIIO.

3. IlpouecyanpHy (HaB4aIbHY) MOTHBAILfO. [IpOsIBISETECS B pO3yMiHHI CTYIEHTOM KOPHCHOCTI BHKOHYBaHOI
pob6otu. [ToTpiOHe ICUXOJIOTiUHE HAAIITYBAHHS CTYJICHTA HA BaXJIMBICTh BUKOHYBAaHOI pOOOTH SIK Y IJIaHi nmpoge-
CilfHOT MiATOTOBKHY, TaK i1 B IJIaHI PO3LIMPEHHS KPyro3opy, epyauuii ¢axisus. HeoOxiIHO NMepeKOHINBO MOKa3aTH
(moBectn), mo pesyasratu CPC qomoMoxyTh oMy Kpallle 3p0o3yMiTH JISKLIHHUI MaTepiall, BAKOHATH PO3paxyHKO-
Bo-rpadiuHy poOOTY TOILO.

KonTpons 3a CPC He Mae OyTr caMOLILITIO JJIsl BUKJIaa4a, a HacaMIlepel CTaTi MOTUBYIOUMM (haKTOPOM OCBIT-
HBOT MisTbHOCTI cTyneHTa. CiniJi BKIItoUaTH pesyibratd BukoHanHs CPC 10 MOKa3HUKIB MOTOYHOI YCHIIIHOCTI, /10
O1JIeTIB 1 3aMMTaHb HA ICTIMTI, BiJ OIIIHOK SKUX 3aJIC)KUTh PEHTHHT CTYICHTA, OCTATOYHA OIlIHKA, a OTXKE, CTUIICH IS
a0o ii po3mip. bararboM cTyJeHTaM Ba)IMBHUI MOpaJbHHUN IHTEPEC Y POPMi CYyCITUIEHOTO BU3HAHHS (IPHEMHO OyTH
MepIUM Ha (aKyIbTeTi, CIIemiadbHOCTI, Y TPYI).

[Ipn ipOMy Ba>KJIMBO MIPArHyTH 0 TOTO, m00 Ha mepmoMy Kypci CPC craBuia 3a MeTy pO3IIUpPEHHS Ta 3aKpi-
IUICHHS 3HaHb 1 BMiHb, K1 HaOyBa€ CTY/ICHT Ha TpagumiiHux gopmax 3auaTe. Ha npyromy xypci CPC mae cipustu
PO3BUTKY TBOPUYOTO MOTEHINANY CTYJeHTa. 3aBJaHH MOXYTh MaTH 1HIUBIAyaIbHUH YU KOMaHIHHHA XapaKkTep.

OnHUM 13 METO/IIB aKTUBI3allil HABYATIBHOI AISUTBHOCTI € CTBOPEHHS MpobieMHoi cutyarii [2]. IIpobiaemHi cuty-
alii CTaBIATH CTYJEHTA Mepe] HeoOX1IHICTIO BUOOPY B MPOLIECi yXBaJeHHs PillleHHs, M0 GOpPMYy€E HE TUIbKU HOTO
BOJIIO, a i iioro MuciexnHs. B poboti [2] TNPUBE/ICHO PE3YNIBTATH AHKETYBAHHS CTy,I[eHTlB 2-ro Kypcy 3 3acTOCyBaH-
HIM “MeTOINKN CaMOOIIHKA MOTHBIB HAaBUAIBHOI, Mi3HABAILHOI 1 IpodeciiHoi misutbHOCTI” (Bixg 1 10 5 6amB)
SIKi TTOKa3aJIH, 0 3aCTOCYBaHHS BIIPOIOBXK ABOX POKIB MPOOIEMHO-IIPUKIIATHOTO KOHTEKCTY B HABYaHHI CTY/ICHTIB
MaTeMaTHIII, 1110 0a3y€ThCsl Ha BUKOPUCTAHHI TPOOJIEMHUX METOIB HABYAHHS, JIOCIKCHH] PUKJIAJHUX 3aBJaHb,
3aCTOCYBaHHI MPOOIIEMHHX JJOMAIITHIX 3aBIaHb TECOPSTUIHOTO XapaKTepy Il OpraHi3ailii caMOCTIHHOT JOCITi THUIb-
KOI IiSJIBHOCTI CTy,[[CHTiB CTIpHUSE TABUIIEHHIO iHTepeciB CTy,I[eHTiB 2-ro KypcCy JI0 BUBYCHHS BHIOI MaTeMaTHKU
3a paXyHOK aKTHBi3allil IX HaBYaJIFHO-T3HABAIEHOI IisMbHOCTI (3 3.64 10 3.82), pO3KpUTTIO TBOPUYOTO NOTEHITIAITY,
BCTaHOBJICHHIO 3B 3Ky M)XK MaTeMaTHKOO 1 MaliOyTHRO¥O MPO(eCiiHOO MisSTbHICTIO.

BHCHOBKH. IIpakTuuHuii 1OCBig TPOBE/ICHHS 1103aaY/IMTOPHUX CPC noxka3zas, 110 CHCTEMAaTHIHO MPOBE/ICHA

HOplBHSIHO 3 THMH I'OTOBUMHU 3HAHHAMU, SIKI BOHH OTPUMYIOTH HII[ Hac ayIUuTOPHHUX 3aHATH BlIl BHUKJIaga4a.
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Hayxkoeuii yaconuc HITY imeni M. I1. /[pazomanosa

Oprani3allisi BAKOHaHHS CTYJACHTAMH PI3HOMaHITHUX 32 JTUAAKTHYHOIO METO0 1 3MICTOM CaMOCTIHHHX poOiT
CTIpHUs€ PO3BUTKY TXHIX Mi3HABAIBLHUX 1 TBOPUYMX 3M10HOCTEH, PO3BUTKY MUCIICHHS.

3a perenpHO MPOXYyMaHO! METOIUKH IPOBEICHHS CAMOCTIHHHMX POOIT MPHCKOPIOIOTHECS TEeMIH (OPMYyBaHHS
y CTY[CHTIB YMiHb 1 HABUYOK NIPAKTUIHOTO XapaKTepy.
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Rudyk T., Stelmakh N. Organization of independent work technical university students studying higher mathematics

The article shows that the implementation of independent work in the educational process, which has a creative component,
leads to an increase in students’ motivation to study, activation of assimilation and consolidation of acquired knowledge, acqui-
sition of skills and skills of their professional practical application.

The article shows the significance of extracurricular independent work of students, as well as the main methods and forms
of organization of this type of work.

The activation of students’ self-education is increasing, therefore special attention is paid to the development of educational
and methodological resources aimed at supporting the independent work of students, the modular construction of the educa-
tional process, and equipping with didactic materials. The article substantiates the guiding and directing role of methodical
manuals for increasing the efficiency of students’independent work.

Considered questions regarding the conditions of effectiveness and tasks of organizing independent work of students
of a technical university in the study of higher mathematics.

In order to study the role of independent work in the study of higher mathematics at a technical university, we conducted
a survey among first- and second-year students of the instrument-making faculty of the Igor Sikorskyi Kyiv Polytechnic Institute.
As the survey showed, the main reasons for the difficulties in studying are the complex and voluminous material and the lack
of time for preparation.

At the same time, the majority of students do not consider reasons such as the inability to systematize educational material,
the lack of skills of independent work with literature to be significant. Even in the second year, students do not associate success
with the level of formation of academic skills and the organization of their own activities. Therefore, purposeful work on the for-
mation of methods of educational activity on the organization of independent work is necessary.

Key words: students, higher mathematics, questionnaires, types of independent work, forms and methods of organization,
efficiency, control.
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