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AHoOTamis. Y cTaTTi JOCHiKyeThcs mpobiemMa oprasizailii HaBYAIBHO-TOCIITHHUIIBKOI JisUTEHOCTI
CTYJICHTIB BHUIIMX HABUAJIBHHUX 3aKJIaJ[iB y HAYKOBUX Ta METOJAMYHHX JKepenaax. Po3risiiaeTbcsi CyTHICTh
MOHATH “JOCTIAHWIBKA MiSUTBHICTE”, “mochigHHMIbKa KoMreTeHmis . OOTpyHTOBYEThCS HEOOXiTHICTH
(hopMyBaHHS HaBUYOK JIOCIIiTHUIIBKOI JisSUTBHOCTI Y CTYJCHTIB BUIIUX TCXHIYHUX HABYAIBHUX 3aKJalliB K
CKJIaJIOBOI 1X MaiOyTHHOI MpPOQeCiiiHOT KOMIIETEeHTHOCTI. BU3HAUAIOThCSA NUIAXM OpraHi3allii HaBYaJIbHO-
JOCTITHAIIFKOT MisTBHOCTI CTYJEHTIB TEXHIYHWUX CIEIIaIbHOCTeH TiJ Yac BUBYCHHS MaTEeMAaTHYHHUX
muctwrorid.  [IpoaHami3oBaHO OCHOBHI METOAM HaBYAIBHUX JIOCHIDKEHbh Ta (QOpPMH  OpraHizarii
JOCHIIHULIBKOT JISUTBHOCTI.

KirouoBi ciaoBa: JocaigHHMIBKA IISUIBHICTH, JOCHIAHMIIbKA KOMIIETEHISI, MaTEMATHYHl IUCIUILIIHH,
npogeciiiHa KOMIIETEHTHICTb.

IMocranoBka mpobGaemu. CydacHOMY iHXEHepy NHpH pO3B’si3aHHI TpodeciiHnX 3amad JTOBOIUTHCS
CTUKATHCh 13 HECTaHJAPTHUMM 3aBJaHHAMH, 110 OOYMOBJICHI HEBHM3HAUCHICTIO IIOCTAHOBKM 3ajadi,
HEOOXIZHICTIO ypaXyBaHHS MHOKHMHH 30BHINIHIX Ta BHYTPIIIHIX MapaMeTpiB, HaUIMIIKOM a0 HECTayero
MMOYATKOBUX JIAHUX TOINO, AKi BUMAralroTh JOCBiy HAYKOBO-TOCHIAHOI HisUTbHOCTi. Taka misuThbHICTB
nmoTpedye Bij criemianicTa yMiHHS BH3HAYaTH MPOOJEMH, 3HAXOJIWUTH HEOOXifHy iH(opMaliiio, BUCYBaTH
rinoTe3u, Po3Mi3HABaTH B CYKYIHOCTSIX JaHUX IEBHI 3aKOHOMIPHOCTi, BCTAHOBIIIOBATH 3B’SI3KH 3 Pi3HUMHU
rajry3sMu Hayku, OyayBaTH Mojeii 00’ ekTiB. JlociigHuibka poO0Ta BUMara€ BUCOKOTO PiBHS MUCIIEHHEBUX
3Mi0HOCTEH, a caMe YMiHHS aHalli3yBaTH, CHHTE3YBaTH, KPUTHYHO OIHIOBaTH (akTH Ta BiJOMOCTI, OyTH
BiJIMOBITaJIbHUM Ta aKypaTHHUM.

VY cBoilt mpodeciitHill AiSTTBHOCTI iHXEHEPH NPUIMAIOTh Y4acTh Y IUIAaHYBaHHI €KCIIEPUMEHTY, 00poOIIi
JaHuX Ta o(OPMIICHHI HAYKOBHX Pe3yJbTaTiB, a Taka poO0Ta BUMAarae 3aCTOCYBaHHS MaTeMaTHYHUX METOIB
1 00uKCIIOBaIbHUX 3ac00iB. 3p0O3yMiJIO, 10 YCIHiX Aija B 3Ha4YHIA Mipi BU3HAYAE€THCS OCOOMCTUMH SKOCTIMHU
iHKeHepa, Horo npodeciiiHoo Ta TEOPETHYHOIO MirOTOBKOI. BakinBe 3HaUYeHHS NPU IbOMY Ma€ YMiHHS
(hbaxiBig BUOpaTH BiNIMOBIMHWN HWOTO 33aja4i MaTeMaTUYHWH amapar Ta HaiOuTbll e()EeKTHBHO 3aCTOCYBaTH
HOTo A1 OTPUMAaHHS HEOOX1THOTO pe3yJIbTary.

ToMy Ha ChOrOJICHHS aKTyaJIbHOIO € 3ajaya OpraHizallil JOCIIAHUIIBKOI JisUIbHOCTI B MPOLIEC HaBYAHHS
MaTEeMaTHYHUX JUCHUILIIH CTYIEHTIB TEXHIYHHMX CIELiaJbHOCTEH BHINMX HABUYAIBHHUX 3aKjaliB 3 METOH
(hopMyBaHHS y HUX HaBUYOK JTOCIIAHHUIIBKOI JisTEHOCTI.

AHaji3z pochaimkenb i myouikamiid. IIpoOnemi opranizaiii HaBYAIBHO-IOCITHUIIBKOT AiSUTBHOCTI
MPUCBSYEHI  JociiJkeHHS Takux HaykoBIiB sk 1O. O. XKyk, M. O.Kasmzsaa, O. M. MukuTiox,
H. I'. Hemonatko, T. O. Omnitinuk, H. O. Ilanys, 3. I. Cnenkans, B. O. Comnosiios, A. B. XyTopcekoii Ta iH..

[TutanHs GopmMyBaHHS yMiHb Ta HABUYOK JOCIIAHUIBKOI AiSIIBHOCTI i3 3aCTOCYBaHHAM iH(QOpMaLiiHO-
komyHikaniitanx texnosorii (IKT) mopymyrors y cBoix poborax 3. B. Bongapenko, €. ®. Binanuenko,
10. B. I'opomiko, M. L. XKannaxk, T. B. Kanycrina, B. I. Kiouko, C. L. [Tourosiok, C. A. Pakos, O. I. Ckada,
T. I. XauymsH Ta iH..

OnmHak HENOCTaTHBO JIOCHi/KeHa mpobieMa opraHizamii HaBYaIbHO-JIOCTIMHUIBKOT isITBHOCTI
CTY/ICHTIB TEXHIYHHX CIEIiaIbHOCTeH BUIIMX HABUAIBHHUX 3aKJIIIiB M 4aCc BHBYCHHS MaTEeMaTUYHUX
JUCLUIUTIH, 30KpeMa MaTeMaTHuHoro aHaiizy. Iloganeimoi po3poOku morpedye meToauuHe 3ade3nedeHHs
oprasizamii JOCHITHHIIBKOI ISUIBHOCTI 13 3aCTOCYBaHHSAM 3aco0iB  1H(OpMaLiHHO-KOMYHIKAI[IHHIX
texuosoriii  (IKT), crpsMoBaHe Ha pPO3BUTOK paIliOHAIBHUX SKOCTCH MHCIEHHS CTYACHTIB, 30KpeMa
KPUTUYHOTO MUCIICHHS.

Merta cratTi — focaiauTa npoOieMy oprasizamii 10CiiTHUIBKOI TisSUIbHOCTI Y HAYKOBHUX Ta METOJUYHHUX
JUKepeliax, OOIDYHTyBaTH IUIAXH OpraHizalfii JOCTIIHHIBKOI [ISUIBHOCTI y CTYACHTIB TEXHIYHHMX
criertianbHOCcTe BH3 npy BUBYEHHI MaTeMaTHIHHX JUCITUILTIH.

Buknaxg ocHoBHoro wmarepiany. BinnosigHo [Tamy3zeBoMy craHmapTy BUINOI OCBITH YKpaiHH,
CTBOPEHOTO HAa OCHOBI KOMIICTCHTHICHOTO MIAXOAY, Y CTYACHTIB TEXHIUYHUX CIICIIaIbHOCTEH HEOOXiTHO



chopMyBaTH CHCTEMY KOMIIETEHI[IH, IO CKIamalTh (PaxoBy OCHOBY CIEI[aIbHOCTI 1 3a0e3MedyroTh
npodecifHy KOMIIETEeHTHICTh MaiiOyTHBOTO (axiBmst. OAHIEIO 13 IHCTPYMEHTANBHUX KOMITETEHITH, 0 Mae
BRXJIMBE 3HAYCHHS Ui MaiOyTHHOTO IHXKCHEpa-IOCIiJHUKA € 3JaTHICTh CIeIlialicTa O JOCIiTHHUIIBKOI
poborwu. [i me Mo>kHa Ha3BaTH JOCIiAHHUIBKOI KOMIIETEHIIEIO, SIKa BKIIIOYAE B cebe YMiHHS 371HCHIOBATH
HAyKOBO-JIOCIITHY pOOOTY, YMIHHS aHaJi3yBaTH, OCMECIIOBATH Ta OOpOOISATH OTpHMaHI pe3yJbTaTH,
OOTpYHTOBYBATH 3alpPOIIOHOBAHI PIlIEHHS Ha CyYaCHOMY HayKOBO-TEXHIYHOMY 1 podeciitHOMY piBHI.

dopMyBaHHS AOCHIAHUIBKOI KOMIETEHIIi Yy CTYACHTIB B MpOLECi HaBUAHHS peasizyeThCsl uepes
TOCTITHALIGKY MiSUTBHICTD Ta HABYANBHI TOCITIKEHHS. Y CBOIO Yepry IOCIiIHHIbKA JisSUTBHICTE IOB’sI3aHa
13 BUKOHAaHHSIM CTYAC€HTAMU HABYaJbHHMX IOCIIAHULIBKHX 3a1ad i3 3a3fajeriib HEBIAOMMM Ml HUX
pe3yIbTaTOM Ta Iiependayae eTamny, XapakTepHi AJ1s1 HAyKOBOTO JOCIHIPKEHHS:

- BU3HAYEHHSI TPOOIeMu;

- O3HAMOMJICHHS 3 JTiTepaTypHUMH JPKEpENIaMHt Ta 1X OTPaIlOBaHHS;

- (hopmyIrOBaHHS TiMOTE3U JOCITIIKCHHSI,

- BJIACHE MPOBEICHHS JTOCIIPKCHHS;

- aHai3 Oro Pe3ysbTaTiB i OCTATOYHE y3arallbHEHHS;

- hopMyTFOBaHHS BUCHOBKIB [3, C. 236].

Hanpsimu HaOyTTS JOCTIIHUIBKOT KOMIIETCHINT CTYJACHTaMH TIIiJI Yac BUBYCHHS MaTEMaTUYHUX
muctrniid C. A. PakoB mogae ik yMiHHS:

- hopmymroBaTH MaTeMaTH4HI 3a7adi HA OCHOBI aHANi3y CYCIIJIBHO Ta iHAWBIAYaTbHO 3HAYYIINX 33134
(imeamizaris, y3araJbHEHHS, CIIeIiaii3anis);

- OyayBaTH aHANITHYHI Ta aJITOPUTMIYHI (KOMIT FOTEPHI) MOJIEINI 3a1ay;

- BUCYBaTH Ta EMITIPUYHO TIEPEBIPSITH CIPaBEUIMBICTh TilOTE3, CIUPAIOYNUCh HA BIJOMI METOIU
(IHmyKILis, aHAJIOTIs, y3araJlbHEHHsI), @ TAKOXK Ha BIIACHUHN TOCBII JOCHIIKEHB;

- IHTepIpeTyBaTH Pe3yiIbTaTH, OTPHUMaHi 3a (HOpMaTbHIMHU METO/IaMH, Y TEPMiHAX BHX1JIHOI MpeIMETHOL
o0JacTi 3a1aui;

- CHCTEMAaTH3yBaTH OTPUMaHi pe3yiIbTaTh: JOCIHIKYBaTH MEXI 3aCTOCYBaHb OTPUMAHHX PE3YJIbTATIB,
YCTaHOBJIIOBATH 3B’SI3KH 3 MOTIEPEIHIMH pe3yiibTaTaMu, MOJU(IKyBaTH BUXIIHY 33a]a4dy, NIYKaTH aHAIIOTI] B
HIIMX PO3/IiJIax MATEeMAaTUKH Ta 1HIIKMX raiy3sx 3HaHsb [9, c. 18].

VY cBoix mocmimkennusx T. I Xauymsia [12, c. 65] Bimmiuae, 110 JOCHIAHHUIBKA MisUIBHICTD CIPHSE
(OpMyBaHHIO paIliOHAIFHUX SIKOCTEH MHCIEHHS Y CTYACHTIB, 30KpeMa KpPUTHYHOTO MHUCJICHHSI.
JocnigHUIIBKI YMiHHS BOHA BiJHOCHTH 10 yMiHb KPHUTHYHOTO MHCIIEHHS Ta CHocoOM iX (opMyBaHHS
po3risigae y TICHOMY 3B’SI3Ky 13 croco0amu Opradizaifii BiATIOBIIHMX BHJIB HAaBYAILHO-ITI3HABAIHLHOL
TSUTBHOCTI CTYZIEHTIB, cepell SKUX 0cOoOIMBE 3HAUECHHS MPUALISAE MPoOIeMHOMY TiaXomy /1o HaB4aHHs. Came
i3 CTBOpPEHHS MPOOJEMHOI cUTyallii BiAOYBa€ThCSA 3allydeHHS OCOOMCTOCTI JIO INMPOLECY MHCICHHS, SKUH
3aBK/IM CIPSIMOBAHMIT Ha BUPILICHHS SKOiCh 3a/1au4i, 3a3Havae C. JI. Py6inmreitn [10, c. 369].

[IpobnemHa cutyarlist — Lie iHTENEKTyaJbHE YTPYAHECHHS JIIOJMHY, 1110 BHHUKAE Y BUMAJKY, KOJIM BOHA HE
3HA€ SIK MTOSICHATH TIeBHE SIBUINE, (haKT, MPOIEC AIMCHOCTI, HE MOXE JIOCSITTH METH BiJOMHM il ciocoOoMm Iii.
Lle cnoHykae JIIOAUHY IIYKaTH HOBHU CIOCIO MosicHeHHS un croci6 aii. [TpoGnemHa cutyaiiisi 00yMOBITIOE
[MOYATOK MHUCJICHHS B IPOIIECi TOCTAHOBKH 1 BUpIilIeHHs mpoliieM [7]. AHaizyrouu npoOIeMHY CUTYAIio
CTYICHTH TOBHHHI YCBIIOMHUTH CYyNEpEYHICTH Ta CQOPMYIIOBATH caMmy mpoOieMy 3aaaHoi 3agayi. B
pe3yibTaTi Takoi AOCHiAHUIBKOI AISITBHOCTI y CTYIEHTIB BUSIBIAIOTHCS Ta (GOPMYIOTHCS BiIIOBIAHI yMiHHS
KPUTHYHOTO MHUCIICHHS, JIO SKHX BiJIHOCSATHCS HACTYIIHI:

- MpoaHaizyBaTH iH(OpMaIliio, 3HalJICHy CaMOCTiHHO abo0 3alpONOHOBAHY BHKJIAJayeM, BHU3HAYUTH
HEY3TOJPKEHi, HECYMICHI CyIKEHHs, CyNepewIMBi JlaHi, HAOPUKIaJ, Pi3HI TIIyMadeHHS OJHOIO 1 TOTO X
sBullla 4u (aKTy; NpOaHANI3yBaTH SIBUINE, JIYMKYy a0o BHUCIIB (TBEPIKCHHS), IO PO3XOJUTHCS 13
3aralibHOBU3HAHUMU YSIBICHHIMU, )KATTEBUM JIOCBIZIOM CTYJICHTIB, CYIIEPEUUTh 3JI0POBOMY TITy3]1y;

- PO3IIISTHYTH MOXKJIMBI LIJISIXM BUPILICHHS BUSBIIEHOTO MPOTHPIYYS, aKTyasli3yBaTH Ti 3HaHHS, CIIOCOOH i
MPUHAOMH, 3aCTOCYBaHHS SIKMX paHille T03BOJISUIO PO3B’sI3yBaTH NMOAiOHI podiiemu;

- YCBIJIOMUTH CYTHICTb, XapakTep CYNEPEeYHOCTI, IO JISKUTh B OCHOBI MPOOJIeMH, TOOTO BH3HAYHTH, IO
caMme BHUKJIMKAa€ YTPYAHCHHs: CYNEepEeUHiCTh B CaMOMY 00’ €KTi BUBYECHHS UM HEBIAMOBIIHICTD MiX HassBHUMH
3HAHHSIMU 1 YMIHHSIMU CTYJCHTIB, TOTPIOHUMHU JUIsl BUPIILICHHS 3aBIaHHS;

- chopMyItoBaTH PoOJIeMy, TOOTO CIOBECHO BiZOOpa3sWTH CYNEPEUHICTh Y (GopMi 3amuTaHHA, 3aiadi,
3aBaaHHs ToIo [12, c. 67].

Ha mowatkoBoMy erami BupilIeHHS NPOOJEMH CTYJEHTH POOJATH MpUITyHIeHHS y (opMi rimoTesw.
JI. JI. Momor [8, c. 18] Bu3HaYae TimoTe3y SK MEBHY CHCTEMa CYIKCHB, ITOHATh Ta YMOBHBOJIB, B OCHOBI
SIKOT JIeXKaTh MPOOJIEMaTHUHI CYIKEHHS, TOOTO TaKi, ICTHHHICTD YM XUOHICTh SKHX I HE JOBEICHA, aje
HMOBIPHICTh iX OOIPYHTOBYETHCS 3HAHHSAMH, 3400yTHMHU panime. KpiM Toro, rimoresa — 1€ i caMm mporec



BUCYBaHHsI, OOTPYHTYBaHHS Ta JIOBEJCHHS WMOBIPHHX CY/DKEHb i YMOBHUBOJIB IMpPO CYTh MOSCHIOBAHOTO
mpenMeTa.

JIMIakTUYHOO CKIIaJ0BOIO OpraHi3allii JOCHITHUIIBKOI isIIbHOCTI B MPOLECi HABYAHHS € JOCIITHUIIBKI
MeTou ab0 METOIM HaBYaJIbHHMX JOCIHIIDKCHb, SKi CIPSIMOBAHI Ha 3aCBOEHHS CTYJCHTaMU BCiX €TaIiB
MPOOIEMHO-TIONTYKOBOI HABYAIIBHOI JiSUTBHOCTI, PO3BUTOK IOCTIIHUIBKAX yMiHb, aHATITHYHUX 1 TBOPUHX
3ni6HOCTEH. 3a pisHIMH KiIacu(iKamisiIMi A0 JOCIHITHUIIBKIX METOMIB BiTHOCATHCS HACTYIIHI: TPOOIEMHHIA,
YaCTKOBO-TIOIIYKOBUH, €BPUCTUYHUIN, METOJ MPOEKTiB, KpeaTuBHUM. Lli MeToqu HaBYaHHS HalleXaTh 0
AKTUBHUX, SIKi CIIPUSIIOTH aKTHBI3aIlil pO3YMOBOI AiSUTBHOCTI CTY/ICHTIB Ta PO3BUBAIOTH HABUYKH KPUTHIHOTO
MUCIEHHSI.

OpfHMM i3 CYyYacHUX 1 MOMIMPEHUX METOIB JOCHIHKCHHS, 30KpeMa i Jyist BHOOPY Ta MEPEeBipKHU TiNOTE3, €
METOA MonenoBaHHS. BiH Bkiowae moOymoBy Mojeneil peanbHHX O00’€KTIB (ABUIN, CHUTyalid), ix
TOCTI/DKEHHS Ta TepeHeceHHs OJepXKaHWX pPe3ylbTaTiB Ha AOCTIKyBaHWN 00’ekT. Ha cydacHoMy erarmi
PO3BHUTKY HAYKH 1 TEXHIKM MOJICIIIOBAHHS CTAJO CKJIaJ0BOIO YaCTHHOIO EKCTIEPUMEHTAILHHUX JOCIiIKEHb Ta
TEXHIYHOTO MPOEKTYBAaHHA — IHKCHEPHOI CIpaBU. 3a JIOTIOMOTOI0 MOJIEIIOBaHHS CTBOPIOIOTHCS a0CTPaKTHI
Teopii, 3aBJSKA YOMY BOHO BHKOPHCTOBYETHCA y 0araThOX Tay3sX HayKu. ToMy OCOONHMBOI 3HAYYIIOCTI
HaOyBae mpoOiieMa HaBYaHHS CTYNIEHTIB TEeXHIYHWX creriansHocTeld BH3 MonemroBaHHIO TEXHIYHHX Ta
IHIIMX TIPOIIECIB.

[lonsaTTs MOmemi Ta MOJAETIOBAHHS IMUPOKO IOIIMPEHI B cdepi HaBYaHHS, HAYKOBHX JIOCIHIHKEHB,
MTPOEKTHO-KOHCTPYKTOPCHKUX poOoTax. Tak y 3aranpbHOMY BUTIAAKY “‘MOJENH”’ — Iie SIBUIIE, TEXHIIHUH 3aci0,
3HAKOBE YTBOPECHHSA a00 IHIMKA yMOBHHUI 00pa3, II0 3HAXOJWTBCS y TEBHIM BIIMOBIIHOCTI (CXOXKOCTI,
noJiOHOCTI) N0 00’€KTa-opuriHany, SKHd BUBYAETHCA. MoJellb MOXKE 3aMiHMTH OpHTiHal y Tporeci
JNOCTI/DKEHHS, HaJalo4Yd TPO HBOTO HeoOXimHy iHQopmamiro. 3a Bus3HadeHHsM B. M. I'mymkosa,
“mMareMaTHYHa MOAEIL’ — L€ MHOXMHA CHMBOJIIYHHUX MaTeMaTHYHUX 00’ €KTIB 1 CIIBBIIHOMIEHH MK HUMH
[1, c. 4]. Toni “monmentoBanHs” — 1ie MOOYIOBa (a00 BHMOIp) 1 BUBUCHHS TAKOrO 00’€KTa Oy/b-SKOI MPHUPOAN
(Momemi), MO 3AAaTHUN 3aMIHUTH COOOIO JOCIHIKYBaHWN 00 €KT (OpHTiHAN) 1 BUBYEHHS SKOTO A€ HOBY
iHpopmariiro Tpo gocmimpkyBaHuii 06’ekt [11, c. 5]. MaremarnuHe MOJENIOBAHHS TIPYHTYETHCS Ha
MaTeMaTHYHIi MOMIOHOCTI, 3a AKOi BUSBISETHCS BiJNOBIAHICT CXOXHX ITapaMeTpiB MPOIECIB Pi3HOI
MPUPOJIH, IO TOPIBHIOIOTHCS MiXK COOOF0.

MeToro MaTeMaTHYHOTO MOJISITIOBAHHS € BUSBIEHHS ONTHMAIBHUX YMOB IPOTIKAHHS MPOIECY, KEPYBAHHS
HUM Ha OCHOBI MaTeMaTH4YHOI MOJENi Ta TepeHEeCeHHS pe3yNbTaTiB Ha 00 €KT. JlociiKeHHS CTBOpPEHOI
MoJieli repeadadae MPOBEJCHHS 3 HEl0 eKcriepuMeHTy. [Ipyu nboMy BUIUISFOTH MOJENI, SIKi TOCHIDKYIOTb
AQHAIIITUYHO, YHCENBHO Ta 3a JIOTIOMOTOI0 arapaTypHOTO MOJIETIOBaHHs (aHAJIOTOBHUX OOYHCIIOBAIBHHUX
MammH). Omxe, sk 3a3Hadarorh  O. M. Crawxkunpkuii, €.10. Tapan ta JL JI. l'opnuncekuit  npu
MaTeMaTUYHOMY MOJIETIOBaHHI BHBYAETHCS HE caM pealbHHH Mpoliec, a Jeska HOro Mojenb, Bii sKOl
BHUMAraeThes, o0 BOHA 30epirajia OCHOBHI PHCH TIPOIIECY, IO PO3IISANAETHCS, 1 B TOW e Jac Oyiia HACTLIEKH
MPOCTOXO, MO0 MiIaBaTHCS] BUBYCHHIO MaTeMaTnuHUMH MeTofamu [11, ¢. 14]. JIyist boro CTyIeHTH MMOBUHHI
MPOSIBUTH BMIHHS 3HAHTH Ta 3aCTOCOBYBATH BIMOBIIHUI TCOPSTHYHHUI MaTepiai, 30KpeMa, 3aKOHHU
npupoan (HaIpHKIIAI 3aKOH 30€peKeHHsT eHeprii, 3aKOH 30epeKeHHs MaTepii Ta 1HII), BapialiifHi MPUHITUITA
(BULICHHS THX BapiaHTIB MOBEIiHKK 00’€KTa, 10 33I0BOJIBHSIOTH TICBHY YMOBY Ta 3TiJHO 3 IIi€I0 YMOBOIO
BUJIUICHHSI JIESIKO1 BEJTMYWHY, SIKa TIOB’s13aHa 3 00’€KTOM Ta JIOCSTAE CBOTO EKCTPEMAIBHOTO 3HAYEHHS TPU
nepexoii 00’eKkTa 3 OTHOTO CTaHy B 1HIIMI), aHAJIOTi, iepapXiuHi JaHirory (moOyaoBa MaTeMaTUIHOI MOJIEIT
3a IPUHLMNOM “BiJl MPOCTOrO — JI0 CKJIAAHOTO”, KOJM KOKHA HACTYIHA MOJENb Y3arajbHIOE MOIepeHi,
BKJIFOYAIOYH iX SIK YacTHHHI BUnanku). Y upomy Kontekcti T. B. Kamycrina [5, c. 148] crBepmkye, mo oana
13 1iIell HaBYaHHS — MPUBUTH HAaBUYKHU 300py iH(popmaiii i3 cepemoBuiia. HeoOXiJlHO BUUTH CTY/ICHTIB
no0yBaTH MOTPIOHY JUTs pO3B’si3aHHS 3a1a4i iHpopmariro. Lle ouH i3 miaXxoiB 10 HABYaHHS Ta OTPUMAaHHS
3HaHb 3 MATEMaTHKH, B IKOMY OJITHUM i3 OCHOBHHUX JpKepel iHpopMallii € KOMIT I0Tep.

Ha choromeHHs OAHMMHK 13 HAWBaKJIUBIIIMX 3ac00iB, IO J03BOJISIOTH OPraHI3yBaTH JOCIIHUIBKY
JISUTGHICTD CTYJICHIB HA BUCOKOMY piBHI € 3aco0u iHpopmariiiiHo-komyHikariitaux TexHoiorid (IKT). Sk
3a3Hauae C. A. PakoB [9, c. 23], oprani3aiisi 1OCIiqHHUIBKOI AisuibHOCTI 3 BukopuctanHsaMm IKT 3 metoro
MIIBUINECHHS SKOCTI MaTeMaTHYHOI IMATOTOBKH € 00 €KTHUBHOIO HEOOXITHICTIO, OCKUIBKH BUKOPHUCTAHHS
MOTY)KHOCTEH CydYaCHHX IAKETIB J03BOJISIE MIABUINUTH CPEKTHUBHICTH L€l POOOTH, 30CEPEOUTHCHh Ha Ii
3MICTOBIN CTOPOHI, mepeBecTH Oarato iHGopMaUiiHUX, OPTraHi3alifHuX, YIPaBIiHCHKUX, TEXHIYHIX MUTaHb
y Kateropito TexHosoriyaux. Haioinem goninsaumu naketamu IKT-migTpuMkn KOCTI THUIBKOT JisSUTBHOCTI
€ cuctemu KoM torepHoi marematnku (CKM), ki 103BONSAIOTH €(heKTHBHO OyayBaTH Ta JOCIIKYBATH
KOMIT IOTepHI MO IpeaMeTHoi obmacTi 3amad. CKM € moTyKHUM 3HAPSIIAIM I PO3B’I3aHHSI HAYKOBHX,
IH)KEHepHUX, HaBYaJIbHUX 3a/a4, HAOYHOI Bizyawizalii JaHWX 1 pe3yibTaTiB OOYHMCICHb, a TAaKOX SK
JOBITHUKH 3 MaTeMaTHIHUX oOunciieHb. Bukoprcrantas CKM 3BiTbHSE CTYACHTA BiJl pyTHHHOI pOOOTH TIpH



BHUKOHAHHI TPOMI3AKUX OOYHCIICHBb, HAAA€ MOXKIHBICTP aBTOMATHU3YBaTH AaHANITHYHI (CHMBOJIBHI)
oOurcneHHs Ta rpadivuai moOyI0BH.

Pe3ynpraroM aHamITHYHOTO AOCTiIKEHHS YacTime € mo0yaoBa (opMyd, SKi 3a1al0Th HEBiIOMi BETHYHHU
B SIBHOMY BHIJISII Ta iX MEPETBOPEHHS A0 BUIJISILY, AJIS SIKOTO PO3B’ 30K BioMHHN. PO3B’s13aHHS rpoMi3AKHX
PiBHSHD YacTO 3aiiMae Oarato 4acy, TOMy Yy L[bOMY BUIAIKy Ul aHAJITUYHUX AOCIIIKEHb MAaTEeMaTHUYHUX
MoJIesiell IOIIbHAM € 3aCTOCYBaHHS MPHUKJIAHUX ITaKeTiB CUMBOJBHUX O0YMCIICHB, TakuxX sk Mathematica,
MathCAD, Maple, Maxima, Reduce Toro, 110 3HaYHO PO3IIMPIOE MOKIHBOCTI 3IMCHEHHS aHANITHYHUX
nociimpkeHs. OgHaK y OLIBIIOCTI BUMAAKIB MaTeMaTHYHA MOZENh He MOKe OyTH TepeTBOpeHa 10 BUTIAY,
SIKUH JJa€ MOXIIMBICTH OJIEP)KaTH aHATITHYHUHN PO3B 30K 32 YMOBHU 30epekeHHs ii agexBaTHOCTI. Tomy mms
JOCHIPKEHHSI MOJIENi BHKOPUCTOBYIOTHCS iHILII METOJAHM, 30KpeMa 4HucelbHi. UucenbHe NOCTIHKCHHS Mae
mmpiny cdepy 3acTOCyBaHHS, HiX aHaliTH4yHe. Lle 3yMOBIEHO THUM, 10 OOYMCITIOBAaJIbHI METOIW aHaIli3y
MOYTh 3aCTOCOBYBATHCSI A0 OUIBII IIMPOKOIO KOJa MaTeMaTHYHHX Mopeied. | B 1boMy BENHMKY poJjb
TAaKOXX BIJIrparoTb KOMIT FOTEPHI MaTeMaTH4HI MaKeTH, 30KpeMa CHCTEMH KOMIT IOTEPHOI MaTeMaTHKH.
Excnepumentytoun 3 mozaensimu 3a goromororo CKM, cTyneHTH BUAUISIOTH OCHOBHI HapameTpu 00’eKTa,
IO JOCTIKYEThCS, BUSBISIIOTH 3B SI3KM MIDK HHMMH, BCTaHOBIIOIOTH, SIK OJHA XapaKTepUCTHKa 00’ €KTa
3aJIeKHTH BiJ] 1HIIOT; 3SMIHIOIOYH MTOYATKOBI YMOBH, HA0yBalOTh BMiHHS pO3B’sI3yBaTH 33/1a4i IEBHOTO THUITY, a
TaKOX MEPEHOCUTH HAOYTHI TOCBI Y BUPIIICHHS 1HIMX 3a7a4. [Ipaiforoun 3 TakUMK MOJICIISIMHU, CTYIACHTH
MalTh MOXXIUBICTh TPOTHO3YBATH, MEpendadyBaTH IOBEAIHKY O0’€KTa MpH 3MiHI HOTO TapaMeTpiB,
BHCYBATH TilOTE3W MO0 MEPETBOPEHb O0’€KTa Ta MEPEeBIPATH iX MUIIXOM Imepebopy IMEeBHOI KUIBKOCTI
BapiaHTIB.

Tak T. B. Kanycrina [5, ¢. 227] HaBoauTh NPUKIIAA HABYAIBHO-IOCIIIHOI isSUTHOCTI CTYACHTIB MiJ| 4ac
BUBUYCHHS Kypcy “Omopni 3amaui aumbepeniianbaoi reomerpii” y cepemosuini CKM  Mathematica.
OpraHnizaiito J0CiTHUIBKOT TisuTbHOCTI 13 3acTocyBanHsM CKM MathCAD nemonctpytoth B. 1. Kitouko Ta
3. B. bonaapenko [6, c. 138] npu po3B’si3yBaHHI IU(EpEHIiaJbHUX PIBHSAHb Ta PIBHAHb MaTeMaTHYHOL
¢izuxu. Po3B’s3yroun mudepeHmianpHi piBHIHHA 32 gonomororo CKM MathCAD uncensHIMH METOAaMU
CTYAECHTH TOTJIMONIOIOTh 3HAHHS Ta YMiHHS 3aCTOCOBYBaTH MaTeMaTHYHI METOAM, HNPOBOAWUTH YHCEIIbHE
pO3B’sI3yBaHHS 3a/1a4, EKCIIEPUMEHTYBaHHS 3 IapaMeTpaMu 3ajavi. 3acTOCYBaHHS I€JaroriyHOro
nporpamHoro 3aco0y GRAN 3 MeTow oprasizaimii JOCTIIHUIBKOT MISJIBHOCTI MMiJi 4Yac BHBYCHHS
MaTeMaTUYHUX JIUCLIUILIIH MPONIOHYIOTh €. ®. Binun4ueHko, 1O. B. TI'opouiko, M. I. Xanngak,
C. L. [ToutoBrok. dopMyBaHHS JIOCIITHUIIBKUX YMIHb y CTYJACHTIB €KOHOMIYHHX crerfianbHocTedi BH3 i3
sactocyBanusiM MS Excel mpomonye y cBoix mocmimkennasx T. 1. Xauymsu [12, c¢. 199]. Takum ywHoM
HaBYAIBHO-AOCIIIJHA poOOTa MiJ Yac AKOi CTYACHTH BHBYAIOTh Ta 3aCTOCOBYIOTh KOMIT IOTEPHI HaBYAJIbHI
MporpaMy € TIATOTOBKOK MalOyTHBOTO (haXiBIs A0 Cy4acHOI mnpodeciiHoi HayKOBO-TOCIHiTHUIBKOL
JUSUTBHOCTI.

OnHak, HasgBHICTH pi3HOMaHITHHUX 3ac00iB IKT ax Hisfk He 03Hayae, IO MOKHA YCIIIIHO PO3B’SI3yBaTH
MaTeMaTH4Hi 3a1a4i 0e3 BIAMOBITHOI TEOPETHYHOI MiATOTOBKM Ta HABUYOK JOCIHITHHUIIBKOI AisUTEHOCTI.
Inoxi mpu 3actocyBanni CKM MokHa OTpUMaTy HEOUiKyBaHUH pe3ybTarT, a came:

- Iporpama JIa€ BiJINOBIJIb HE Y BUMIIS/I eJIeMEeHTapHUX (QYHKIII, a y BUTIISIL CHeNianbHUX (QYHKITIH;

- y JesIKMX BHUIAJKaX Iporpama “BiIMOBISETbCA  AaBaTH BiAMOBiAb, X04a PO3B’A30K 3a/1adi iCHYE;

- IHOJII HEMOJKJIMBO CKOPUCTATHCS OTPUMAHHUM PE3YJIbTATOM Yepe3 HOTO IPOMI3JIKICTh;

- IporpaMa po3B’sI3ye 3a/lady He MOBHICTIO;

- OTpPUMaHi pO3B’SI3KM BUMArarTh JOAATKOBOTO JOCITIPKeHHS [2].

Tomy npu 3actocyBanHi CKM i oTpuMaHHI EBHOTO pe3yibTaTy CTYJEHT MOBHHEH 3pOOUTH HOTO aHais,
KPUTHUYHO OILIIHUTH HOTO0, IEPEBIPUTH BIAMOBIIHICTh Ta aJ€KBATHICTh BIAMOBII MOCTaBACHIM 3aa4i. Takum
YMHOM IPOBOJUTHCS BIANOBIAHE AOCIHIIKEHHS, IIO IPYHTYETHCS Ha JOCTAaTHROMY pPiBHI MaTeMaTH4HOI
(pynmamenrtanbHoi) miarotoBkH, 3HaHHIX MoxumBocteil CKM, cdopMoBaHMX HaBHYKax KPUTUYHOTO
mucients. Oprasizaifis JOCHIJHMIBKOI JISUTBHOCTI Ta BHKOHAHHSA HABYAJbHO-IOCIIAHOI poOOTH
CTY/ICHTaMH B TIPOIIeCi HaBUaHHS MaTeMaTHYHUX JUCIMIDIIH i3 3actocyBanHssM CKM no3Bonsie chopmyBaTu
HEOOXiZHi AJIst TakoT pOOOTH YMiHHS 1 HABUYKH.

Sx BeBaxae C.A.Pako [9, C. 22], yepe3 OOCHITHWIBKY MiSNTBHICTD Ta HABYAIBHI JIOCIIIHKEHHS
peani3yeTbCs TOCTITHUITBKAN MIAXiA Y HaBUYAHHI — MIIXid, IPU SKOMY 1esIMU JOCIIHKCHDb TMPOHU3aH1 BCl
¢dopMu HaBYaNbHOI POOOTH: JEKWil, TMPaKTH4YHI 3aHATTS, JIa0OpaTOpHI 3aHATTS, IHIWBiAyadbHa Ta
caMmocTtiiHa poOoTta. Ha mpakTtumi mOCHiZHUIBKMKA MiAXil y HaBYaHHI MOJIIMBO peaji3yBaTH IIpH
pO3B’s3aHHI 3amad 3 HEMOBHWM CKJIaZOM YMOBH a00 3 HEBHU3HAUCHUMH CJIIEMCHTaMH, 3ajad i3
CYMEepEeWIMBIMH JTAHUMHU B YMOBI, 13 HEKOPEKTHO 3a/IaHOI0 YMOBOIO, 13 3aliBUMH JaHWMH B YMOBI. Takox 3
METOIO MiJBHUILIEHHS MOTHBALil HaBYaHHsS AOLIIBHO PO3MIIAAaTd MpodeciiiHo crnpsiMoBaHi abo MpUKIagHi
3ajaui.



Sk mpaBwIIO PO3B’S3aHHS MOCTIAHUIIPKUX 3aJad Ta 3acTOCYBaHHSA NMpU IMbOMYy pi3HHX 3aco0iB IKT
BHMArae JJOCTaTHhO BEJIHMKOI KITBKOCTI yacy. ToMy OJHi€r0 13 BXKINBUX 1 MOMIAPEHUX POPM JIJIsl OpraHizartii
JOCHITHULIBKOT iSUTBHOCTI € 1ab0paTopHi 3aHATTS, IO MPOBOIATHCA SIK MiJ Yac ayAMTOPHHUX 3aHATH, TaK 1
nmo3aayautopHo. [Ipu iX mpoBeieHHI € MOKIIMBICTh MPOBECTH INIMOOKHIA aHATI3 3a/1a4i, BABHAYUTH MOXKITUBI
crocodn 11 po3B’sSI3aHHS, MPOBECTH aHANI3 pe3ynbraTy. OJHOYACHO BOHU JEMOHCTPYIOTH CTyIEHTaM He
TUTBKH Pi3HI CITOCOOM pO3B’s3aHHS 3a/1ad, ajie i mporpaMHi 3aco0M 3a TOMOMOTOI0 SKHUX MOYKHA PO3B’SI3aTH
Ty uM iHmy 3agady. JlabopaTopHi poOOTH € OAHMM i3 BHIIB CaMOCTiHHOI MPAaKTUYHOI Ta JOCIiTHHIBKOT
TiSUTBHOCTI CTYNEHTIB TpW BUKOHAHHI SIKUX MOTJIHONIOIOTHCS Ta 3aKpIIDIIOIOTHCS TEOPETWYHI 3HAHHA,
PO3BUBAIOTHCSI HABUYKH CAMOCTIHHOTO €KCIIEPUMEHTYBaHHSI.

[Ipu BuKOHaHHI JTabOpaTOpHUX POOIT CTYACHTH BYATHCA CAMOCTIHHO CKIAJaTH IUIaH IOCIIiIKCHHS,
nigOupaTy HEeOOXilHI IHCTPYMEHTH, aHANII3yBaTH Pe3yJIbTaT eKCIIEPUMEHTY, O(OPMITIOBATH HAYKOBHH 3BIT.
HaBuaneHo-f0cHiiHa IisSNTBHICTH JO3BOJSIE CTyIEHTAM HAWOLIBII TIOBHO NPOSIBUTH 1HIWBIAYalTbHICTD,
TBOpYi 3MiI0HOCTi, KPUTHYHICTh MHCJCHHS, IO B CBOIO 4Yepry CBiAYUTH MpPO pPiBEHb TOTOBHOCTI [0
npodeciiiHoi AISTTLHOCTI Ta e()EKTUBHOTO 3aCTOCYBaHHS HA0YTHX 3HAaHb, YMIHb i HABHYOK.

OTXxe, TOJOBHOIO METOK) HaBYAJIHHOTO JIOCIIPKEHHS € PO3BHUTOK OCOOMCTOCTI, HAOYTTA CTyACHTAMHU
HaBUYOK JOCIIHUIBKOI MisITBHOCTI SK YHIBEPCAIBHOTO CIIOCO0Y 3aCBOEHHSA MIiHCHOCTI, aKTHBi3allil
0COOMCTICHOT MO3HIIIT MOI0 YYaCcTi Y HABYAJILHOMY-BUXOBHOMY TIPOIIECI HA OCHOBI CAaMOCTIHHO MPUI0aHUX
1 3HAYYIIMX came sl KOHKPETHOTO CTY/IeHTa Cy0’ €KTHBHO HOBHX 3HAHb.

TakuM urHOM, JUTS OpraHi3arii JOCHiTHUIBKOI JisSUTBHOCTI CTaBUTHCS 3a7ada B pO3poOIi BiAIOBIAHOTO
METOJIMYHOTO 3a0e3neueHHs i3 3acTocyBanHsaM IKT 11t maHOT MaTeMaTUYHOT AUCIUTLTIHU.

BucHoBku. Oprasizaiiisi JOCTITHUIBKOI AISUTBHOCTI B MPOIEC HABYAHHS MATEMATUYHHMX JUCIMILIIH
CTyIeHTiB TexHiuHuX cremianbHocteit BH3 i3 3actocyBannsaMm IKT crpusic po3B’si3aHHIO TaKMX BaKIIUBUX
OCBITHIX 3a/1a4, SIK ONAaHyBaHHS HAaBYaJbHUM MaTEMAaTHYHUM MaTepialloM, HaOyTTs JOCBiLy HaBUAIbHUX
JOCHIPKEHb, PO3BUTKY HAaBUYOK KPUTHYHOI'O MUCICHHS, MiJIBUIIEHHsS pPiBHS iH(QOpMaIliiHOI KyIbTypH
CTYIEHTIB, [0 HEOOXiTHO Wit (hopMyBaHHS MPodeciiHOl KOMIIETEHTHOCTI MaitOyTHROTO (haXiBIIsl.
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Potapova A.N. Organization of research activities of students technical specialties at the study of
mathematical disciplines.

Abstract. The article explores the problem of organization research activities in the scientific and
methodological sources. Examine the essence of the concepts of "Research”, "Research competence".
Grounded the necessity of forming research skills of students in higher technical educational institutions as a
part of their future professional competence. Define the ways of organization the research activities of
students of technical specialties at the study of mathematical disciplines. Analyze the basic methods of
educational research and forms of organization research activities.

Keywords: research activities, research competence, mathematical disciplines, professional
competence.

[ToranoBa A.H.  OpraHuzanuss  UCCIAEAOBATENBCKOM  NEATEIBHOCTH  CTYJIEHTOB  TEXHUYECKUX
CIIEITHAITBFHOCTEH TIPH H3yUYEeHUH MAaTEMATHICCKUX TUCITUTIIINH.

AnHoTamus. B cratbe nccienyercs npobiaemMa opraHu3alui yaeOHO-UCCIIeI0BATENbCKON e TeIbHOCTH
CTYJCHTOB BBICIIMX Y4YEOHBIX 3aBEJCHHWI B HAy4YHBIX W METOJUYECKHX HCTOYHHMKaX. PaccMmarpuBaercs
CYIIHOCTh  TOHATHH  “HCCIeAOBaTeNbCKasl — ACSATENBHOCTH ,  “UCCIeNOBaTeIbCKas  KOMIICTEHITHS .
OO00CHOBBIBAETCS HEOOXOUMOCTh (HOPMUPOBAHHUS HABBIKOB UCCIICA0BATENBCKON AEITEILHOCTH Y CTYACHTOB
BBICIIX TEXHUYECKUX YYEOHBIX 3aBEJEHHMM KaK COCTaBISIONICH WX Oyaymied mnpodeccnoHaabHON
KOMITETEHTHOCTH. OTIPENeIIAI0OTCS ITyTH OpTraHU3alNH YIeOHO-UCCIIEI0BATEIHCKOM ACITEIBHOCTH CTYICHTOB
TEXHUYICCKUX CIECITUATBHOCTEH TTPH U3YYCHUH MAaTEeMATHISCKUX TUCITUILINH. [Ipoananm3upoBaHbl OCHOBHBIC
METO/TbI YISOHBIX UCCIICIOBAHUHN M (POPMBI OPraHU3aIluH HCCIICIOBATEILCKOMN e TeILHOCTH.

KiaroueBble coBa:  HCCIEIOBATENbCKAas  JIEATEIBLHOCTH,  HCCIEIOBATENILCKAs  KOMIICTCHITHS,
MaTeMaTHYECKHUE TUCITUILUIAHEI, MPOoheCCHOHATbHAS KOMIIETCHTHOCTb.



