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IToctanoBka mnpobaemu. Ha cydacHoMy eTami pO3BHTKY CYCHUIBCTBA IEpE]] BHIIOIO
OCBITOIO TOCTAIOTh 3aBJAHHS SIKICHOI MiATOTOBKM MaiOyTHIX (axiBIiB, 30KpeMa 3 IMOXKEKHOI Ta
nuBUTbHOI Oe3nekn. OCBITHBO-TIpO(deciiiHa mporpama MiJAroOTOBKH TakuX (axiBIlIB MICTUTh y €001
TUCIUIUTIHU, $KI 3aKIaJal0Th OCHOBY IHXEHEPHOI MIATOTOBKHU. 3TiJHO OMUCY BHUMOT O
KOMITIETCHTHOCTEH, TKUMH MarOTh BOJIOMITH (axiBIll iHxKeHEepHOTO mTpodiito [1; 2], mo 3aKiHUCHHIO
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3aCBO€HHS OCBITHBO-TIpO(ECiiHOI Mporpamu, 30KpeMa ii 1HXKCHEpHOI CKJIAIOBOi, BHITYyCKHUKH
cnernianbHOCTI «[loxkexna 6e3nekay i «L{uBinbHa Oe3nekay MOBUHHI MPOJIEMOHCTPYBATH: 3AaTHICTh
3aCTOCOBYBAaTH 3HAaHHS 3 MAaTE€MaTWKH, HAyKH 1 TEXHIKW; 3/aTHICTh PO3POOIATH 1 TPOBOIUTH
eKCIIePUMEHTH, a TaKOX aHaNi3yBaTH W MOSCHIOBATH OTPUMaHI JaHi; 3AaTHICTh 1AeHTU(DIKYBaTH,
dbopMyITIOBaTH 1 PO3B’sA3yBaTH I1HXKEHEPHI MpOOJeMH; 3MaTHICTh BHKOPUCTOBYBAaTH METOJIH,
HAaBUYKM 1 Cy4acHl iH)XKEHEpHI IHCTPYMEHTH, HEOOXiJIHi IS 1HKEHEpHOI MpPaKTHKH, 3JaTHICTb
MOEIHYBATH TEOPIIO 1 MPAKTUKY U BUPILMICHHS 1H)KEHEPHUX MpoOJIeM; 3JaTHICTh IEMOHCTPYBAaTH
BUPOOHUYI Ta JJa0OpaTOPHI HABUYKH Ta iH.

3 ornsay Ha 1, MIIBUIICHHS SKOCTI 1HXXEHEPHOI MiJATOTOBKH MOKJIUBO JIMIIE TOMi, KOJH
JOTPUMYIOThCSI TaKi OCHOBHI MPHUHIIMIIKA OPraHi3ailii OCBITHHOT'O MPOIIECY Y BUIIIN MIKOJI: TTHOOKA
(dbyHIaMeHTaNbHA MiATOTOBKA 1 BUKOPUCTAHHS y MpPOIeCi HABUYAHHS OCTaHHIX JOCATHEHb HAYKH 1
TexHikd. OKpiM LbOTO, i Yac 3aCBOEHHS BIJIOBITHOI OCBITHBO-IIpO(eciiiHOl mporpamu, ¢axisLi 3
MOXKEXKHOT 1 NMBIIHHOI O€3MEeKH MalOTh CaMOCTIHHO MPOBOAWTH ab0 OpaTH y4yacTh y NPOBEICHHI
HAYKOBHUX JIOCIIPKEHb NMPOBIAHMUX HAYKOBIIB. A OTXe€, BUBUEHHS MaTeMaTHUYHUX TUCLMILIIH, 110
3aKJIQIal0Th OCHOBY JUIs 3A00YTTS iH)KEHEPHOI MiATOTOBKH, 3IIHCHEHHS IOCTiIHOI pOOOTH B
1a00paTopisix, NPOBEIEHHS €KCIIEPUMEHTAIbHOI POOOTH, MOJIEIOBAaHHS HEMOXJINBI 0€3 IIUPOKOTO
3aCcTOCYBaHHS 1H()OPMAIIITHO-KOMYHIKAIIHHIX TEXHOJIOTH.

AHaJi3 ocTaHHIX AocaiIKeHb i myOaikaniii. Y pakypci 3asBieHo0i MpobaeMaTUKU 3HAYHUN
HAYKOBHUH iHTEpeC cTaHOBIATH mpati gociuigaukis (O. bukoa, JI. Jixyx, M. Kozsp, M. Kpumrans,
C. Muponenp, JI. Moxnap, B.Ilokamok Ta iH.), B SKUX pO3MIggaroThes cnenudika ¢axosoi
MiATOTOBKY Maii0yTHIX (haxXiBIIiB IMOKEKHOT Ta IIUBLUILHOT OE3MEKH.

Pi3HOMaHITHI acleKkTH 1HXEHEepHOI OCBITH, 30KpeMa i mpobieMu mpodeciiHol MiATOTOBKH
MaiiOyTHIX (axiBIiB iHXKEHEpHOro MpOo(dITI0 y BHUIIIA TEXHIYHIM IIKONI, 3HAWILIA CBOE
BiOOpakeHHs y MpallsiX BITYU3HAHUX 1 3apyODKHUX MOCHigHUKIB pi3HuX yaciB (E. AmicynTaHoBa,
T. Aunproxina, H. Bimtok, A. bopoBkos, C. Bypmakos, K. JlemixoB, H. Jlonnokosa, I'. [’ sikoHOB,
O. Knssin, K. Kopcak, H. Ky3ueuosa, M. MensHikoBa, B. [letpyk, H. CeBepuna, C. Tumorienko,
I. ®enocoBa, H. Uypnsena, T. Llapryn, A. KOpacos Ta iH.).

[Tutannro BukOpuCTaHHS 1H(MOpMaIiiHO-KoMyHiKamiiauX TexHosorii (IKT) y migrorosiri
MaiiOyTHIX (paxiBLiB TEXHIYHHX YHIBEPCHTETIB, 30KpeMa MiJ 4ac iX HaBYaHHS MaTeMaTHYHUX
mucturiia BucsiTieHi y mpairgix C. bac, 0. bory3osoi, O. Bixpooi, I'. 'opmikosoi, 1. [lepesw,
O. MapkoBoi, 1. Muxaiinenko, M. Ilonmens, C. CemepikoBa, 0. Tpuyca, O. TypaBiHiHa Ta iH.
[Tonpu HasBHICTH Y HAYKOBIiH JIiTEpaTypi MIHUPOKOTO Alana3oHy pO3TsiAy MpobjieMu iHKEHEPHOT 1
MaTeMaTU4HOI MiAroTOBKM MaiOyTHiX (axiBuiB 3 BukopuctaHHsaMm IKT, 3adikcoBano, mo mosa
yBaror JOCHITHHUKIB 3aJIUIIAETHCS MPoOJieMa BUBYCHHS CTyACHTaMH criemiaibHocTel «IloxexHa
oe3neka» 1 «[{uBinpHa Oe3rekay MaTeMaTHYHUX JUCIHUILIIH 3a miaTpumMkoro IKT.

Meta crarTti. BuBuenns moxxnuBocteid 1 mpoosem Bukopuctanns IKT min yac HaBuaHHS
CTYJEHTIB MaTeMaTHYHUX IUCIMIUIIH € HEOOXIAHWM 3aBJaHHSAM 33l TOKpAIIECHHS HE JIUIIe
MaTEeMaTHYHOI, aJie i IHKEHEePHOT MiATOTOBKA MalOyTHIX (haxXiBIliB MOXKEKHOT 1 IIUBIILHOT O€3MEKH.

Buknaag ocHoBHoro martepiamy. CydacHa iHKEHEpHA MiroTOBKa (paxiBILiB 3a3HAE HU3KY
3MiH, 110, 0€3MOCEPEIHbO, MOB’A3aHO 3 PO3BUTKOM TEXHOJIOTIH, rio0ani3aliifHIMHU MPOIecamH,
nemorpadigHuMU 3MiHaMH. Sk 3a3HA4YarOTh JOCHIAHHWKH: «...TEXHOJOTIYHI MOTpeOH TiIo0anbHOI
ekoHOMikH 3HaHb (global knowledge economy) pi3ko 3MIHIOIOTH XapakTep 1HXXEHEPHOI OCBITH,
BHMararo4u, mo0 iHXEHep BOJIOAIB HAa0arato MIMPIIMM CIEKTPOM KIIFOUOBUX KOMIIETEHIIIH, HiX
BY3bKOCIICII1aJII30BaHE OCBOEHHS HAYKOBO-TEXHIYHHMX Ta 1HKEHEPHUX TUCHIHUILIIEY [3, C. 44].

3 ornsAy Ha Iie, NEeperisAaloTbCs OCBITHBO-NMPOQECiiiHI mporpaMu MiATOTOBKM W cama
oprasizarfisi OCBITHbOTO TIpoIiecy y BUIIiK mikomi. Ockiibky, sk 3a3Havae B. [leTpyk: «comianbhe
3aMOBJICHHS 11010 TpodeciiHol MArOTOBKM MaOyTHIX (axiBLiB iH)XKEHEPHOTO MPOQiI0 BHOCUTH
CBOI KOPEKTHMBU A0 MOJENl IH)KEHEepa, BUMAramuu MiABHIIEHHS SKOCTI MiArOTOBKU (HaXiBIiB
IHKCHEPHO-TEXHIYHOTO CKiany» [4, c. 12].

JlMcuMIuiing, BKIIOYEHI J0 MaTeMaTHYHOI MiATOTOBKH BIiJIrpalOTh Ba)XJIMBY pPOJIb Y
MiATOTOBII MaWOyTHIX ¢axiBiiB, OCKIIBKH caM€ BOHH (OPMYIOTh TEOPETUYHE MATPYHTS IS
MOJATBIION0 BUBYEHHS JUCIUIUTIH IUKIY MPOQECiifHO-NPaKTHYHOI MiATOTOBKHU. 3amadi 3 SKHUMHU
CTUKAETHCSI BUITYCKHUK Ha TMPAKTUYHIM AiSNTBHOCTI, 1 SIKI CTOCYIOThCS MPO(MITAKTUYHUX MMUTAHb
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BHMAararoTh 3aCTOCYBaHHS HaBUYOK 3 MaTeMaTHYHUX oOuncieHb. Lle o3Hayae, 10 OKpiM 3aCBOEHHS
METOJIB PO3B’SI3Ky THIOBHX 3a7ad 3 BHUIIOI MAaTeMaTHKH Yy CIEMialicTa TOBUHEH OyTH
chopmMoBaHU# Kpyro3ip CTOCOBHO Cy4acHHX OOYHCIIIOBAJIBLHUX KOMILJIEKCIB Ta iX MOMIJIMBOCTSIMH,
PI3HOMAHITTS SIKUX HIUPOKO MPOTIOHYETHCS PI3HUMU OHJIAH Ta oQuiaiiH-CepBiCaMH.

OxkpiM 1IBOTO HayKOBi JTOCJTIJDKEHHS, SIK1 MPOBOASTHCS B 1K rany3i BUMArarTh IMATOTOBKY
BJIACHUX CIICLIANICTIB, fAKi 00i3HaHI 3 MPAKTUYHOIO Hp06neMaTHK010 1 BOJIOZIIOTH CYyYaCHUMH
O0YMCITIOBAIBHUMHM METOJIAaMH 1  MOXKJIUBOCTSIMHU. HpO6J‘IeMI/I AKl TOCTalOTh Mepe]] HHUMH,
CTOCYIOTBCSL ~ OLIHKA BOTHECTIMKOCTI KOHCTPYKIIif, OIIHKH pPH3UKIB PI3HUX 00’ €KTIB,
KOHCTPYKTOPCHKOT pO3pOOKH TEIUIOOOMIHHMX amapariB, pPO3paxyHKy HapamMeTpiB BOJSHHUX
CTPYMEHIB Ta CTBOJIB, OIIIHKM O€3MEYHUX BiJCTaHEH MDK 00’ €KTaMHu, NMUTAHHS IMPOCKTYBaHHS
MIPOTHITOXKEKHOT CUTHAJTI3aIlii Ta aBTOMAaTHKH, 0OPOOKH CTATUCTUYHHX JTaHUX, TOIIIO.

Tak, BHUBYEHHS BOTHECTIMKOCTI, MIIIHOCTI 3a1i300€TOHHMX KOHCTPYKIIIH Ta 1HIINX
IH)KEHEPHUX JOCIIIKEHb MPOBOAUTHCS 3a JOINOMOIO MOJEIIOBAHHS 3 BUKOPUCTAHHSAM CUCTEM
aBToMarm3amii MaremMarnyHux oOunciaeHnb (Mathcad) [5] Ta web-opieHTOBaHMX cHCTEM
koM roTepHoi Marematuku (Wolfram Alpha, GeoGebra Ta iH.).

Tomy mocTtae muTaHHA SKICHOI MaTeMaTH4YHOI MiJTOTOBKHM 3 METOI0 3POCTAaHHS BIACHHUX
HayKOBHX KaJIpiB y rajy3i MoKexHoi 0e3neku. Bee 11e 03Havae, 110 3BUYHOr0 B HAIIOMY PO3YMiHHI
BUBYCHHS MAaTEMAaTHUKM JIUIIE TOMY, IO TaK MOTPiOHO Uit 3400YTTS BUILOI OCBITH HEAOCTATHBO.
Bin Buknamaua Ha TemepillHii 4Yac BUMAaraeThCs OpraHi3yBaTH TaKWil OCBITHIM mpoIllec, 100
MaiOyTHIN creniaticT Ha KOKHOMY 3aHATTI 0a4MB KiHIIEBY METY CBO€I OCBITHBO-TIpodeciiiHOi
MIATOTOBKH, 1 pO3yMiB, IO BiH CTa€ Ha Kpok Ommwkde A0 Hel. Tomy NiABUINEHHS SIKOCTI
MaTeMaTHYHOI IMJATOTOBKM MOXJIHMBA IUISXOM BHKOPUCTAaHHS CydacHUX iH(opmalliiHo-
KOMYHIKaIliHHUX TE€XHOJIOT1H.

[TomynsipHicTh cepell BHUKIAgadiB 1 CTYJIEHTIB OCTaHHIM dYacoM HaOyBalOTh XMapHi
texHosorii (xmapHi IKT) sk piznoBupg IKT, saxi 3a monoxenusmu O. Mapoxkosoi 1 C. CemepikoBa
[6] MOXHaA BH3HAUaTH SK «CYKYITHICTb METOJIB, 3acO0iB 1 NMPHUIOMiIB, BUKOPHUCTOBYBAHUX IS
30MpaHHsA, cMcTeMaTu3allii, 30epiraHds Ta ONMpAaIfOBaHHS HA BIAJAJICHUX CEepBEpax, MepelaBaHHsI
gyepe3 Mepexy Ta NOJaHHA Yepe3 KIE€HTChKY MPOorpaMy BCEMOXKIIMBHUX MOBIJOMJICHD 1 IaHUX.

OCHOBHMUMH HampsiMaMH 1X BHKOPHCTAaHHS dYac OCBITHBO-TIPOQECIHHOI MiATOTOBKH
MaiiOyTHIX ¢axiBLiB BUIMX TexHIYHMX 3akiafiB lO. Tpuyc [7] Ha3uBae Taki: 1) BUKOpHUCTaHHS
XMapHUX CEpBICIB I MIATPUMKHA TPAAMINHHOTO, 3MIIIAHOTO 1 JWCTAHIIMHOTO HaBYaHHS;
2) CTBOPEHHSI Ta BHKOPHCTAHHS XMapoO-OpIEHTOBAaHMX, 30KpeMa IEepPCOHAIBHUX, HaBYAJIbHUX
CEpeoBUINl JJisi MIATOTOBKM (DaxiBIIB 3a OKPEMHUMH CHEIIalbHOCTSIMH a00 3a OKpEeMUMU
npenMeramu; 3) BHUKOPUCTaHHS XMAapHUX TEXHOJOTIM Yy HaBYaHHI OKPEMHUX JUCLUILIIH;
4) BUKOpPUCTaHHSA XMapHUX TEXHOJIOTi JJsi CTBOPEHHS aBTOPCHKUX Web-Opi€eHTOBaHUX
MPOTpaMHUX JOJIaTKIB 1 CEepBICIB (I OCBITHBOTO MPOIECY, HAYKOBUX MOCTIIKEHb, Majoro i
cepeHbOro Oi3Hecy); S5) HaBUaHHS BHUKJIANAYiB 1 CTYJIEHTIB Ha BIJKPUTHUX KypcaxX IPOBITHUX
YHIBEpPCUTETIB CBIiTy; 6) mporpamu ceptudikaiii ¢axiBIliB, 30kpeMa B Tany3i iHpopMaIiitHuX
TEXHOJIOT1H.

Bapro okpemy yBary mpuainutu 3Mimanomy HaBuaHHIO (Blended Learning), min sikum
pO3yMi€TbCA 1HTErpallis ayIuTOpHOI 1 TM03ayJUTOPHOI pPOOOTH CTYIEHTIB abo MOeAHAHHA
ayJTUTOPHOTO HaBYaHHS 1 POOOTY 3 IHCTPYKTMBHUM TEMAaTHYHHM MAaTepialioM B OHJIAWH-PEKHMI.
Take HaBYaHHS HE TUIBKH MIABHILY€E THYUYKICTh 1HIAMBIAYaJIbHOTO XapaKTepy HaBYaHHS CTYICHTIB,
ajie 1 po3IIMPIOE MOKIIMBOCTI BUKJIa/1aua B SKOCT1 OPTaHi3aTOPiB HaBYAHHSI.

3BakaloyM Ha TOTPeOH CTyAeHTa (HEMOJIHMBICTH OyTH NPHCYTHIM Ha BCIX ayJAWTOPHHX
3aHSATTAX, MPAarHEHHs MiABUIIUTH CBId pIBEHb 3HaHb, HEOOXIJHICTH MPOBENEHHS IOCTIIKEHHS 3
00OMEXEHHM JIOCTYTIOM JI0 PECYpPCIiB Ta iH.) BUKJIaJlad MO>KE 3alpONOHYBAaTH BIATIOBIAHY MOJCIb
3MIIIAHOTO  HaBuaHHA. Tak, mIaTgopma JUis  AJaNTOBAHOTO  HAaBYaHHA  MaTeMAaTUKU
(Dreambox’Lerning) mpomnoHye IIicTh MOJENeH 3MIIIaHOTO HaBYaHHA, IO JO3BOJSIOTH B Pi3HIN
Mipi #oro iHmuBigyamizyBaru: 1) Face-to-Face Driver Model (Monenb, sikiii mpuTaMaHHI BCi pUCH
TUTIOBOi OpraHi3ailii HaBYaJIBbHOI MiSUIBHOCTi, BUKOPUCTAHHS OHJIAMH-HABYAHHS JIOMYCKAE€THCA B
OJMHUYHHUX BUMAJKaX Ul HEBCTUrarO4Mx abo I THX, XTO XOY€ BUBYMUTHU MOIIUOJIEHUN KypC;
2) Rotation Model (s cTyneHTIB peami3yeTbcsi cXema 3MiHM HaBUAIBHOI MisUTBHOCTI 3
TPaJULIHHOr0 HaBYaHHS Ha poOOTY 3 1HAMBIAYaIbHUMH 3aBJaHHAMH OHJIAMH-HaBYaHHS; CTYJCHTU
CTAlOTh OUTHII AKTUBHUMH Ta CAMOCTIHHHWMHM, 1 3JaTHI CAMOCTIHHO 3aCBOITH Marepia, Mo IIe He
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posrisinascs); 3) Flex Model (poGorta 3 omiaiiH-cepBicaMu B ayAMTOpii 32 YMOBH IMPHCYTHOCTI
BHKJIa/Iayua, 10 SKOTO 3aKIW MOXKHA 3BEpHYTHCS 1o fomoMory); 4) Online Lab Model (naBuanus
BHUKJIFOYHO I1HJWBIAyajdbHE 3a JOMOMOIOI I1HTEPHET—CEPBICIB; IMIJCYMKOBHI €Tall HaBYAHHS
BiMOyBa€eThCS B CIIElialli3oBaHId iHTepHET-MabopaTopii mpu IOMY ydYacTh BHKIAJadiB He
000B’s13k0Ba); 5) Self-Blend Model (cTtynenTn muCTaHIIHO TOMOBHIOIOTH CBOi 3HAHHS, 3100YTi
TPaJULIHHUM crocoO0M a00 BHMBYAIOTH JOJATKOBI MPEIMETHI PO3MIUIH, SKi HE pPO3IISAal0ThCS
IIPOrpamolo Kypcy; Taka MOJIeNIb po3paxoBaHa /Ui CTYJCHTIB 3 BUCOKOIO MOTHBALIIIO 1O HABYAaHHS 1
3MIHCHEHHSAM TIOCTiHOI peduiekcii 3 00Ky crynentiB); 6) Online Driver Model nucranmiitna
(opma HaBUAHHS 3 MOXKIIMBICTIO OHJIAWH-CIIUIKYBAaHHS 3 BHKJIafadem) [8].

3 ormany Ha crneuu@iky OCBITHbO-podeciiiHOi MiAroTOBKHM (axXiBLIB 3 TMOXKEKHOI 1
UBUTBHOT O€3MeKkH, BBAXAEMO, IO JIOPEYHHMH € 3alpoBa/PKCHHS TAKMX MOJENeH 3MilIaHoro
HaB4aHHs: Face-to-Face Driver Model, Rotation Model i Online Lab Model.

VY 3mimanomy HauyaHHi IKT BUCTymaroTh B poii 3ac00iB MIATPUMKH HABYAHHS SK CUCTEMHU
JUCTAHIIMHOTO Ta MOOUIPHOIO HAaBYaHHSA, MEPEXHI CHCTEMH KOMII'IOTEpHOI MaTeMaTHKH Ta
CUCTEMHM OpraHizallii crijapbHOi podoTH [9]

3yNMUHUMOCS Ha MOXKJIMBOCTSAX 1 MpoOJieMaX BUKOPUCTAHHS XMAapHHUX TEXHOJOTIH Tij 4Jac
HABYAHHS CTYJEHTIB MaTeMaTHYHUX TUCHMILTIH. Ha choromHi icHye 6arato METOIUYHUX PO3POOOK
BUKJIQ/Ia4iB I100 3aCTOCYBaHHs B SIKOCTI 3aC00y HAaBYaHHS MaTEMaTHUYHUX JAUCLUILIIH XMapHHUX
TEXHOJIOT1: BUBUCHHS PO3JIUIIB MaTeMaTHYHOro aHami3y «Psam» 1 «dudepeHiiaabHe YUCICHHS
¢GyHKII{ KUTBKOX 3MIHHUX» 3 BUKOpHcTaHHSIM Wolfram Alpha i oHnaiiH-KanbKyIsSTOpiB, 30KpeMa
MatCabi.net (FO. bory3osa); Tema «/ludepenuianpHi piBHAHHA» 3a pomnomororo Wolfram Alpha
(I. MuxaiineHko) Ta iH.

BukopuctanHs XMapHUX TEXHOJOTIM Yy Mpoleci HaBYaHHS MaTEeMAaTUYHUX JAUCIUILIIH
notpeOye Bia BUKIIAgada HE JIMIIE HABUYOK POOOTH B «XMapHUX» OOYHCIIIOBAILHUX CEPEIOBHINAX,
ase 1 meBHOi mepeOynoBu, TOOTO 30aradeHHs CMOCOO0y MOJaHHA HABYAJIBHOTO Marepiaiy 3i
3aCTOCYBaHHSM 1H(OPMALIMHUX OOUYMCIIOBATBHUX CEPBICIB 3 OJHOYACHOIO JIEMOHCTpAIIIEI0 IX
MOXJITMBOCTEH, CIA0KHX 1 CHIIBHUX CTOPiH (PO3BUTOK KPUTUYHOTO MHUCJICHHS, BMIHHS aHAII3yBaTH).
Bce e motpelye Bia BUKIagauya MaTEMaTHYHUX JUCLHUIUIIH TPOSBISATH 0013HAHICT poOOTH 3 Web-
OpIEHTOBAaHMMU CHCTEMaMM KOMII IOTEPHOT MaTEMaTHKH.

BopHouac maemo gekinbka mpoOiieM: He BCI BHKIAAadi 3[JaTHI  BHKOPHCTOBYBAaTH
iH(pOopMaLifHO-KOMYHIKalliliHI TEXHOJOTii B OCBITHROMY IIpoOlLleci; MarepiaibHa 0a3a OCBITHBOTO
3aKjIally He JI03BOJIIE€ MPOBOJMTU 3aHATTS 3 BUKOPUCTaHHA OOUYMCIIOBAJIBHUX CEPBICIB. SIKIO
nepuia mpoOjeMa BHPIIIYETbCS [UIAXOM MIABUINEHHS KBajiidikamii BHKIagada (TPEeHIHTH,
CTa)KyBaHHS, MPOXOKEHHsI BIAMOBIIHUX KYpCIB Ta iH.), TO APYTy MOKHA OOIMTH 3a JOMOMOTOIO
3alpoBaPKEHHS JUCTAHI[IHOTO HAaBYaHHS, BHKOPHCTAHHS CTYIEHTAMH BIIACHOTO pECypcy Yy
BUTJISAI TUTAQHIIETIB, cMapTQoHiB Tomo. OCKUIBKM Ha CHOTOJAHIIIHIA JeHb ICHye Oararto
PI3HOMaHITHUX MOOUTFHUX JTOAATKIB JIJIS 3/IICHEHHS] MAaTEMaTUYHUX OOYHCIICHb.

BucHoBku. 3BaxkarouM Ha BHMOTH CY4YaCHOTO CYCHUIBCTBA JO SKOCTI 1H)XKCHEPHOI
MiArOTOBKM MalOyTHIX (paxiBLIB y BHIIIM IIKOJi, NEPCHCKTUBHUM HAINpPSIMOM € BHKOPHCTAHHS B
OCBITHBOMY TIpoIieci iHpOopMaIiHHO-KOMYHIKAIIIHTHUX TEXHOJIOT1H.

MatemMaTiyHi IUCHUIUTIHA € BaXKIMBOK CKJIQJ0BOI0 OCBITHBO-IPOQECIHOI MiATOTOBKH
¢daxiBmiB ramy3i «lluBimpHa Oe3meka», OCKIIBKM BOHHM 3aKJIaal0OTh MIAIPYHTS TOJAIBIIOTO
BHUBYCHHS CTYJCHTAMH 1HKCHEPHHUX JUCIUILIIH.

[TinBuIeHHs KOCTI HaBYaHHS MaTEMaTHKH MOXUIMBO 3a AornoMoror Bukopuctanus IKT.
[IpoBeneHuii TeopeTHYHHMI aHaNi3 HAYKOBO-IIEAAroriuHoi, METOAMYHOI JITEpaTypH, a TaKOX
BIIaCHUM TpodeciiiHuii TOCBI YMOTHBOBYIOTH JIO BHCHOBKY, IO B TPAKTHIIl CBOEI POOOTH
BUKJIa/la4yl BUILNIB y HAaBUYaHHI MaTeMaTMYHHX AMCLUUIUIIH SK 3aci0 BUKOPUCTOBYIOTH XMapHi
TEXHOJIOT1I, 30KpemMa web-opieHToBaHI cucteMu Komm'roTepHoi Marematnku (Wolfram Alpha,
GeoGebra T1a iH.).

[lepcrieKTHBHUM HampsiMOM B YJOCKOHAJCHHI HaBYaHHS MAaTEeMaTHYHUX JUCIHUIUTIH €
BIIPOBAKEHHsI PI3HOMAaHITHUX MoJenel 3mimanoro HapuaHHs. [lepeBaroto Blended Learning Han
TPaAMI[IHHUM HaBYAHHSIM TIOJISATAE y CTBOPEHHI MEPCOHI(PIKOBAHMX MPOTpaM, sIKi BPaXxOBYIOThH
IHAWBIAYyaTbHI OCOOIMBOCTI 1 MOTPEOU CTYICHTIB.
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VYnposamxenns B ocBiTHIN nporec IKT cynpoBokyeTbes HU3KOI0 TpobieM, cepell SKHX
YacTillle Ha3WBalOTh: Opak BIAMOBIAHOTO OOJIATHAHHSA, HEJOCBITYCHICTh 1 HEOOI3HAHICTh
BuknanaviB. Opmak mepeBaramu 3actocyBanHi IKT, 30kpema web-opieHTOBaHUX CHCTEM
KOMIT'IOTEPHOI MAaTEeMaTHKH, €: BBEACHHS Y BHKJIAJaHHS CJIEMEHTIB aIrOpuTMi3amii MeTOiB
po3B’s3Ky 3amad; GOpMyBaHHS Yy CTYJCHTIB BMIHHS OyayBaTH MaTeMaTHYHI MOJENI MPOIECIB Ta
MPOBEACHHS X MOCHIKEHHS; (OPMYBaHHS KPUTHMYHOI'O MHCJICHHS B HANpsSMKy BHOOPY METOIIB
PO3B’SI3Ky 1 OOUMCITIOBAIEHOTO CEPEOBUILA.

[lepcrieKTHBM TOAANBIINX HAYKOBHX pO3BIIOK BOawaeMo y po3podbmi U ampoOarrii
KOMIUIEKCHUX TPAKTUKO-OPIEHTOBAHMX 3aBJaHb 3 KypCy BHIOi MAaTeMaTHKH 3 BUKOPUCTaHHSAM
XMapHO OPIEHTOBAHMX CEPEJOBHIN IS CTYyACHTIB chemianbHocTe «llokexkHa Oesmeka» 1
«I{uBinpHA Oe3meKay.
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THE IMPORTANCE OF INFORMATION AND COMMUNICATION TECHNOLOGIES
FOR “FIRE SAFETY” AND “CIVIL SECURITY” MAJORS

Abstract. Introduction. Current society requires higher education to provide high quality training to
students majoring in fire protection and civil security. Educational and vocational curriculum include the
courses that lay the foundation for engineering training. To further improve students’ engineering skills one
should follow some basic principles for organizing a program, that is to provide students with a deep
fundamental training and to apply the latest achievements of science and technology in teaching and
learning. Underpinning engineering training, enabling research and experiments, as well as modeling,
mathematical disciplines have to use information and communication technologies.

Purpose. Various publications focus on different aspects of engineering and mathematical training
of future workers using ICT. However, the issue of how students enrolled in "Fire Safety” and "Civil
Security” majors study mathematical disciplines with the ICT support requires further consideration.

Methods. The study was carried out with theoretical analysis of scientific sources and generalization
of the study findings methods.

Results. Courses included in the mathematical training play an important role in training future
workers since they provide the theoretical basis for further study of the professional disciplines. Challenges
facing the graduates at workplace are related to the lack of mathematical computation skills. This means
that in addition to mastering the methods of solving typical problems in higher mathematics students should
gain necessary skills in modern computing systems and their capacities, the variety of which are widely
offered by various online and offline services. Scientific research conducted in this area require workers
with practical experience in modern computational methods. The students find difficulties in evaluating fire
resistance of structures, assessing risks of various objects, designing heat exchangers, calculating the
parameters of water jets and barrels, assessing safety distances between objects, designing fire alarm and
automatic system, and processing statistical data. The university instructor is required to organize teaching
and learning so that students could understand the ultimate goal of their training at every lesson. Therefore,
modern information and communication technologies are considered to improve the quality of mathematical
preparation. Currently, cloud technologies as a form of ICT are gaining popularity among instructors and
students. The researchers claim that there are several ways how ICT can be used in teaching and learning.
For example, blended learning which refers to the integration of students’ classroom and afterclassroom
studies or a combination of classroom training and online instruction. Such training enhances the flexibility
of the individual student learning and empowers the teacher in managing students’ learning. Another trend
is the use of web-oriented systems of computer mathematics or cloud-oriented environments. The use of
cloud technology in teaching mathematical disciplines requires the teachers to be knowledgeable in "cloud"
computing environment in order to vary the ways of introducing new material with the use of computer
information services showing simultaneously their capabilities, strengths and weaknesses.

Originality. The study defined the problems of ICT use stating that not all teachers are able to use
ICT in teaching and learning. What is more, the university facilities do not allow to teach classes using
computing services. The study findings outlined advantages to using ICT and web-oriented systems of
computer mathematics in particular. They include incorporating algorithmic methods of problem solving,
teaching mathematical models for processing and conducting their research, developing critical thinking in
choosing solution methods and computing environment.

Conclusion. Mathematical disciplines are an important part of a “Civil Security” program as they
lay the foundation for further study of engineering disciplines. The ICT application improves the quality of
teaching mathematics. The theoretical analysis of scientific, educational, instructional materials, as well as
professional experience help to conclude that the university faculty widely incorporate cloud technology,
web-oriented systems of computer mathematics such as Wolfram Alpha, GeoGebra etc. to teach
mathematical disciplines. Various models of blended learning tend to be a promising trend in improving
teaching mathematical disciplines. The advantage of blended learning over traditional training is that it
allows to create personalized programs that take into account students’ individual characteristics and needs.
The prospects for further research include developing and testing comprehensive, practice-oriented tasks for
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higher mathematics course using cloud oriented environments for students of "Fire Safety” and "Civil
Security" majors.

Key words: information technology, higher mathematics, information training, mathematical
training, engineering training, fire safety, civil security.
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