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0.0. Kapabun, xano. giz.-mam Hayk, ooyenm, O.JO. Ymup, xano. ¢is.-mam nayx, doyenm
({Tvsigcoruil Oepoicasnuil yrieepcumem Ge3nexu HcummeQisnbHoCcmi)

3ACTOCYBAHHSI CYYACHUX IHOOPMAIIIMHUX TEXHOJIOT T IO BUPIIEHHSA
OJHI€! MPUKJIATHOI 3ATAUT

B ocHOBI (yHIaMEHTaNBHOI TEXHITHOI OCBITH JiJlbHE MiCIe [TOCiNac BUBYEHHA BUINOI MaTeMaTH-
KM, Ge3 rmuGOoKIX 3HaHb AKOl HEMOXUTUMHM € BHBYEHHA iHIDIX (GYHAAMEHTANbHWUX AWCLHMIUIIH, 30KpeMa
disuxn, Mexadixku. [Ipouec BHKNaJaHHA Takol BaXUIMBOI i BaXKKOI JUIA PO3YMIHHA OHCUMILTIHM BHMArac
Bill BHKIaZaYa BeNHKOi IeHarorigHoi MalicTepHOCTi, BMIiHHA IPOJEMOHCTIPYBATH 3B’A3KHM L€l
IMCUMIULIHY i3 iHIMMME UCIMIUTIHAMHA, niniGpaTy 3amavi mnd ix imocrpauii. JeMOHCTPYIOTBCS MOXITH-
BOCTi CYJacHHX MPOTPaMHHX 3aco0iB I yHaOUHEHHA HaBYaJLHOTO MPONECY Ta TiCHOTO 3B’S3KY TAKAX
PO3ILNB BULIOT MATEMATHKH, SK AHAJIITUIHA TeoMeTpif, Audepertlianbae Ta iHTerpanbHe YUCIEHH, PiB-
HAHHA MaTeMaTHIHO! Qi3HKH He TLTBKH Mix coboo, a # 3 Mexanikoro. HaBeneno 3anady, sky aBTOpH BU-
KOPHCTOBYIOTh B HaBYAJILHOMY ITPOLEC] 11ix Yac BHBYSHHA TaKOTO PO3ILTY BHINOI MATEMAaTHKH, Ak Hude-
peHIiiaibHe Ta iHTerpasibHe YHCIeHHS QYHKINN ABOX 3MIHHMX.

Knwwuoei cnosa: inpopmaniifsi TexHoMOril, IpHKIaHi MATEMAaTHYHi TIaKeTH, THCK PigMHU, Mapa-
6onoin, audepenuiansHe piBHAHEA.

B cyuacHHX yMoBax iH(¢opMaTH3alil cycHinkCTBa BUITYCKHUK BHIIOTO HABYATEHOTO 3aKJIa-
Iy, K TYMaHITapHOTo, TaK i TEXHIYHOro, Mac BOJOAITH HaBHYKaMH i BMIHHAM BHKOPHUCTOBYBAaTH
NpAKIaNHI TPOrpaMHi 3acobu 0 BUpiIeHHs NpaKTHIHHEX 33/1ad, SKi BAHUKATHMYTH B ioro npode-
ciituifi gismerocti. ToMy nmoTpiOHUMHA iHIME migXix 40 HABYAILHOTO NPOILECY, KOJMH 3MIHIOIOTHCS
poJli BHKIanava i cTyZeHTa. Brmaraioud Bin CTy[eHTa BOJIONIHHS cydacHUMH iHdopmamifiHuMu
TEXHOJIOTISIMH, BHKJIaZad caM IOBHHEH BOJIOZITH HMMH Ha BUCOKOMY piBHI. Came iHdopMmaniiino-
KOMYHIKaIiliHi TeXHOJIOT1] 1 pOoLlecH, SAKi aKTHBHO BXOAATH B OCBITHIi nipoliec, noTpeGyroTh IOy~
Ky HOBHUX METOJIB YAOCKOHAIEHHS HiAroTOBKH MailOyTHIX ¢axiBuiB. B camoMy o3HaueHHI iHpOP-
ManiifHoI TexXHoJoril — Mpouecy, 10 BHKOPHCTOBYE CYKYITHICTh 3acoGiB 1 MeToxiB 360py, 06poOxu
U mepeayi JaHUX [UIL OoJepkanHA iH(opManil HOBoI SKOCTi Ipo cTaH 00’€KTa, ponecy Y SBUIA
(inpopmariitHoro mpoAykTy) Ta B I Lingx — BupoOHHUITBI iHPopManii g if aHaNi3y JFOIUHOIO H
OpHHHATTA Ha HOro OCHOBI pilUEHHS IMOAO BHUKOHAHHA AKoick Ail [1], po3kpuBaeThCcs po3yMiHHS
HeoOXiqHoCTi IX BUKOPHCTaHHA B IIpOIleci BUKIAJaHHa GyHIaMeHTanbHUX Jucuurutid. CydacHuM
CTYAEHT 3000B’I3aHMH BMITH IHTEIPYBaTH OJEpXKaHi 3HAHHA 3 PI3HUX JUCHHIUIIH Ta BCTAaHOBIIIOBA-
TH 3B’A3KH MDK HUMH. 3aBHaHHS K BHKJaaya — TaKk BUKJIaOaTH MaTtepiall CBOEI TUCIMIUIIHE, MO0
CTYZCHT He JIMIIe 3MIr N06a4nTH MpaKTHYHE 3aCTOCYBaHHA QUCIUIIIIHY, 10 BUBYAEThCS, a i caMo-
CTifHO MoEQHATH Ta iHTErpyBaTH 3400YTi 3HAHHA B 1HIN AUCHHUIUIIHH. BMIHHS BCTaHOBIIOBATH
3B’S13KH MDK QUCHHUILTIHAMH 3abe3nedye MIHICTE i Ai€BiCTh 3HAHB, 30CEpPeXY€E yBary Ha BUBYEHH]
OCHOBHOT0, icToTHOro. CaMe $yHIaMERTAIBHICTH € OCHOBOIO YHiBepcHUTETChKOI ocBiTh. Halinep-
ITAM TIOMIYHMKOM BHKJajfayda B Takiffl cHryauii i € caMe cydacHi iHdbopmantiifsi iHTepakTHBHI Tex-
HOJIOTI] (eleKTPOHHA [OIIKA, eJICKTPOHHI IiApyYHHKH ), TaKeTH NPHKIafHUX IPOrpaM.

Omuicro 3 OCHOBHHX 0cOONMHBOCTEl iHGOpMaLilfHOTO CycHiNbECTBA € ToH (aKT, Mo B HEOMY
«TIOKOJIHHA pevell Ta imell 3MiHIOEThCA IIBHOIIE, HDK IOKOMIHAA moneit» [2]. ToMy 6e3 dpynname-
HTaJILHOI OCBITH, 6€3 OBOJIONIHHA CHCTEMHHM 3HaHHAM Ta 6e3 hopMyBaHHA IiTiCHOT IpHPOXHAYO-
HayKOBOi Ta iHpopMawiiiHOl KapTHHHU CBIiTY IATOTOBKA CY4acHOTO, 34aTHOIO 10 HaBYaHHA MPOTH-
TOM BCBOT'0 XHUTTA (axiBIg, HEMOXIIMBA.

B poGori [3] Br3HaueHO OCHOBHOIO LULTIO HABYaHHA y BHINMX HaBYATBHMX 3aKIafax — GopMy-
BaHHA BHCOKOKBaTi(hikoBaHHX (axiBuiB, ski MaroTh (yHIAMEHTaIbHY TEOPETHYHY HiIrOTOBKY Ta
3JaTHICTH 3aCTOCOBYBATH HaOyTi 3HAHHS IO TBOPYOTO PO3B'I3YBaHHA NPaKTHIHHX 33/a4.

B ocroBi ¢pyrnamMenTamBHOT TEXHITHOT OCBiTH YiTbHE MiCUe HOCinac BUBYEHHS BAILIOI MaTeMa-
THKH, 03 TIIMOOKUX 3HaHb SKOI HEMOXTMMMM € BUBUCHHS {HINNX (yHIAMEHTATHHUX JUCIHILTIH 30K-
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z=h+—(x"+y").
g
BuswauuMo BHCOTY A, IPHPIBHEIOIOUH 06'eM PIIMHHE B IWIHAPI B CTaHi CIIOKOIO i pu Horo

obepranni: 7R*h= szxdy . Tyr D — xpyr B ocHOBI nuiiapa paniyca R. s 3HaX0MIKEHHS 110~
: .

JBiffHOTO iHTErpana norpibao - nepeiita o TOJIIPHAX KOOpAWHAT:
2 R o? , w*R> o’R?
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D 0 0 g 2g 2g

2p2
3BIAKHA h1=h—-a)2

. Temep MoxeMo 3armcaru (opMyiny, ska BM3HAJa€ THCK B KOXHil Toumi

o0epToBOi piIuHM
i

2 p2
P = po’(x’® +y2)—pg2+pg(h— o X J
2g
ITicng cnpomens popMyna HadyBac BHITIATY
2

P=,oa)2(x2 +y? —%—}ﬂog(h—z).

SIx 6auMMO 3 KOPOTKOTO BHKJIAXy TPOLECY PO3B'A3yBaHHA 3afadi, CTyCHTH IIOBHHHI HE IHIIE
po3ymiTi Qi3MuHy CyTh 3ajadi, a TakoX MaTH IMUOOKI 3HAHHA 3 aHAIITHYIHOI reoMeTpii Ta MareMa-
THYHOTO aHami3y. L{ro 3a1a4yy MOXHA YHAOUHMTH, 3aCTOCYBABIIH IMIHPOKOBIIOMI MIPUKIaIHI MaTeMa-
THYHI [IAKETH, AKi MITPUMYIOTH aHANITHYHI epeTBOpeHns, — Mathcad i Maple Ta in. Bukopucranusa
JOLUTBHEX 3ac00iB iHOPMAIIIfHUX TEXHOJIOTIH CYTTEBO PO3IMHPIOE MOXIIMBOCT] IIOJAaHHS HaBYaih-
HOTO MaTepiany B motpibuiif ¢opMi Ta moserimye poboTy CTYAEHTIB Y BiANOBiIHOMY HayYKOBO-
OCBITHBOMY MPOCTOPi HABYaHH, ajle MEPed 3aCTOCYBaHHAM IIHX TEXHOJOTIH HeoOXigHOo BUBUMTH i
3PO3YMITH OCHOBHI ITOHATTS TEXHIYHHX IHCLMILIIH, aJke He po3yMilodM CyTi mocTaBleHol 3ajadi,
CTYEHT He 3MOKe po3iparHcs, Ky KOMaHIy [IUX IakeTiB oMy motpibro Gyne 3acTocyBaTu.

Iokaxemo mpouec moGynoBM 300paxeHHs popMu pinnHM B nmniaapi B makeri Maple [5].
Bci pucyHku y makeri Maple MoxkHa mo6a4nTi 3 pi3Hux 60KiB, IPUTPAMYIOUM KIaBilly MUIIKA Ha
PUCYHKY Ta MpoTaryroud ii B Toiff uu inmmuit 6ix. Ile € xyxe 3py4HO U1 PO3YMIHHS, SK BUIIIAAAE
TOM UM iHIMH PUCYHOK 3 THX PaKypciB, sKi HEMOXJIMBO BifoOpa3sMTH Ha JOINLI MarOuM TillbKH
kpeify. KpiM 15010 nporpaMa fa€ 3MOTY CIIOCTepiraTH 3alexXHiCTs GOPMH PiTHHHN Bill IBHAKOCTI
obepranns nuiiHgpa. PosrysHeMo, ski popMu HaOyBae pinpHa B MUIHAPI IpH MBHAKOCTI 00ep-
tauHg © = 0,5 paw/c, o =1 pan/c Ta @ =2 pag/c.

> restart:

> A:=5: H:i=20:

> h:=15: Ri=A: g:=9.81: w:=0.5:

> z1:=h-wA2*RA2/(2* g +w2/g* (x"2+y"2);

Ta HaTHCKaeMo . Toxi

z1 = 14.68144750 + 02548419980 x* + 02548419980 y*

> with(plots):

> al:=plot3d([A*cos(t), A*sin(t), s], t = 0..2*Pi, s = 0..H, axes = normal , labels = [x, y,
z),scaling = constrained, linestyle = 15, color =black, labelfont = [TIMES, BOLD, 14]style =
WIREFRAME):

> bl:=implicitplot3d(z=h-w2*R"2/(2*g)+w"2/g*(x"2+y"2), x =-A..A, y=-A..A, z =0.H,
labels = [x, y, z), scaling = constrained, linestyle = 15, color =gray, labelfont = [TIMES, BOLD,
14],axes = normal,style =patch):

> plots[display]({bl, al}, scaling = constrained, axes = normal);

Ta HaTHCKaeMo «J . Toxi
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Puc. 1. Oopma pidunu ¢ yunindpi npu tiozo weudxocmi obepmanna © = 0,5 pad/c

3MiHIOIOYM B MPOrpaMi KyTOBY IIBHAKICTE @ OEPKYEMO, K BHIVIAAE TIOBEPXHSA PIIHUHY B
IMHEAp] IpH BiONOBiMHIN IBUAKOCTI 06epTaHHs.

i T M ——
A7 4 A /
: 18, Il £ H
il ; ] ™ R a
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X X
a) 0)

Puc. 2, Qopma piounu ¢ yunindpi npu tio2o weuoxkocmi obepmanua.
a) =1 paodsc, 6) @ =2 paodlc

SIK TIoKa3ye [OCBil, BUKOPHUCTAHHS IPHKIAOHAX 3a/1a9 B Ipoleci BUBYEHHA BHINOI MaTeMa-
THKY T4 CYy4acHi TeXHIUHi MOKXIIMBOCTI CIIPHSIOTH G1MbINOMY 3alliKaBIeHHIO CTYAEHTIB 10 BUBYCHHS
BUIIOI MaTeMaTuky., [loeqHAHHS B HaBYaNbHOMY HpoLeci CYy4acHHX OCBITHIX TEXHONOTIH 3HAYHO
IIOJIETINYE COpHIMaHHA CTyAeHTaMH MaTepiany, HEOOXiZHOTO 11 3aCBOEHHA Ta, CBOEIO YEProio,
JomoMarae BUKJIaJa4yeBi MoKa3aTH TOHKONI HAayKH, SKi € CKIagHUMHM 9 CUpHHHATTI. BuKopHc-
TAHH] CaMUX iHHOBaNifHUX TexHojoril 6e3 dyHaaMEHTANBHIX 3HaHh HEMOXKIIHBE.
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O.A. Kapa6win, O.10. Ymsip

INPUMEHEHNE COBPEMEHHBIX HOOPMAIIMOHHBIX TE)SHOJIOFI/II‘/‘I
K PEHIEHHIO OTHOU ITPUKJIATHOU 3ATAYH B KYPCE BBICIIEN MATEMATUKH

B ocroBarmm pyHnaMeHTAIEHOTO TEXHHYECKOro 06pazoBaHus [TaBHOE MECTO 3aHAMAeT H3yde-
HH€ BHICINEH MaTeMaTHKH, 6e3 IITy0OKUX 3HaHKit KOTOPO# HeBO3MOXHEIM ABJISETCS H3YUEHHE IPYTHX
(ysnaMeHTaNbHBIX JACITHILTAH, B YaCTHOCTH (GH3UKH, MexaHuk. [Ipolecc IIpenoiaBanus Takoit Bak-
HOH H TPYAHOM 111 OHMMAaHHKs JUCUMIUIMHE TpeOyeT 0T Ipenogasatess GOJIBIIOTO NEAarorHyecKoro
HCKYCCTBA, YMEHHMS IIPOJEMOHCTPHPOBATE CBA3H TOH JMCIMIUIAHEI C APYTHMH JHCIMILIAHAMH, 110100~
parh 3a1a9H U1 WITOCTpaliy. [Toka3ans! BO3MOXKHOCTH COBPEMEHHBIX TPOTPAMMHBIX CPEACTB JUIS g~
MOHCTpAIIMH HaIJIIHOCTH y4e0HOTO0 Ipoliecca M TeCHOM CBSI3H TAKUX PaszesioB BEICLIEH MAaTeMaTHKH,
KaK aHaTHTHYeCKasd reoMeTprs, JdddepeHasHoe i HATErpanbHOe HCUHCIeHIE, YpaBHEHHIs MaTeMa-
THYCCKON HHINKH HE TOIBKO MeXy coboif, a i ¢ MexaHuKoi. IIpHBeneHO 3314y, HCIIONE3YEMYIO aBTO-
pamH B y4e6HOM Ipoliecce BO BpeMs H3yMEHHS TAKOTO pasziena BhICIIeH MaTeMaTHKY, Kak JuddepeHiy-
anbHOE ¥ HHTErpabHOe HeyHCcneHre GYHKIMH ABYX IIepEMEHHEIX.

Knioueevie cnosa: nadopMaunoHHbIe TEXHONOTHY, YaeOHEI ponece, GyHaaMeRTaILHOE
oGpasoBanne, IPUKIATHEIE MATEMAaTHIECKUE TTAKeTH], JaB/ICHHE KUAKOCTH, napabosons, audde-
peHUnaNbHOE YpPaBHEHHE.

0.0. Karabyn, O. Yu. Chmyr

THE USE OF MODERN INFORMATION TECHNOLOGIES
TO SOLVE ONE APPLIED PROBLEM

Studying higher mathematics plays an important role in the fundamental technical education.
It’s impossible to study other fundamental subjects, for example physics, mechanics without profound
knowledge of higher mathematics. Teaching process of such an important and difficult for understand-
ing subject requires from a teacher great pedagogical skills, ability to demonstrate interdisciplinary
links, selecting the maths problems to illustrate them. We demonstrate the capacity of modern pro-
gramme software to visualize studying process and tight links between such units of higher mathemat-
ics as analytical geometry, differential and integral calculus, equation of mathematical physics and their
links with mechanics, too. The maths problem has been written, which authors use in the studying
process of differential and integral calculus of the function of two variables.

Keywords: information technologies, applied maths packages, fluid pressure, paraboloid,
differential equation.
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