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JANIAKTUYHI OCOBJINBOCTI BUKOPUCTAHHSA CKM JJIA
HABUAHHS MAVMBYTHIX BAKAJIABPIB IHOOPMATHUKH

B ymosax punxoeoi exonomiku 6i00ysaemubcsa nocuienHs KOHKypenyii ceped eunyckuuxie BH3,
WO 3YMOBIIOE BUCOKI 8UMO2U 00 pi6HA nid2omosku axisyie 3 iHgopmamuru. JocsaeHeHHA UCOKO20
cmynens npogecionanizmy maudymuix axieyie 3 iHGOPMAMUKYU MONCIUGE TUE 30 YMOBU 0BONOOIHHS
HUMU 8i0ONOBIOHUMU (DYHOAMEHMATbHUMU SHAHHAMU, MOMY 011 AKICHOI nid2omosxku gaxieyie HeoOXioHo
NOCUNeHH sl il MamemMamuyHol CKIaodo8ol, OCKIIbKU MAMEeMAmMuKa € 0CHO80I ¢haxosoi niocomoexu. il
HABUAHHS CHPUSE PO3BUMKY JN02IYHO20 MUCTICHHS, NPOCMOPO8Ol Ys6U, 3aedlbHOi ma npogecitinoi
KYIbMypu, — 6MIHHSA — 6CMAHOGIIOEAMU  NPUYUHHO-HACAIOKOBL 36 S3KU  DI3HOMAHIMHUX 16U,
00TPYHMOBYBAMU MBEPONHCEHHS, MOOENI08aAMU nepedie 8CeMONCIUBUX NPOYECi8 ma NPUHUHU ABULY.

Y ecmammi npoananizoeano pisni nioxoou GUKOPUCMAHHS CUCTEM KOMN TOMEPHOL MameMamuxu
y npoyeci HABYAHHSL OOCTIONCEHHS Onepayii Maubdymuix 6axaiaspise inopmamuxu.

KarouoBi ciaoBa: oOaxaraep ingopmamuxu, cucmemu  KOMN IOMEPHOI  MamemMamuxu,
docnidicenns onepayiu, cucmema Maxima, XmMapHi mexHoN02ii, MidcnpeOMemHui 36 sI3Ku.

Ilocmanoska npobnemu ma aumaniz ocmannix 0ocnioxycens. BupoBamxenns CKM y
mporec HaBYaHHS MaiOyTHIX OakanaBpiB iH(GOPMATUKKM HANA€E MOKJIMBICTh AaKTHBI3yBaTH
HaBYAJIbHO-TII3HABAJIbHY AKTUBHICTh CTYIEHTIB, CIPHS€ PO3BUTKY iX TBOpPUYUX 3Hi0HOCTEH,
MaTeMaTHYHOI 1HTYIllli Ta HABUYOK 3MIMCHEHHS JOCHITHUIIBKOI MisIIBHOCTI. 3aBISIKU
IIPOBE/IEHHIO KOMIT'IOTEpHUX eKcrepuMeHTiB y cepefoBumi CKM  BuHMKae Oinblue
MOJKJIMBOCTEH /ISl BUKOPUCTaHHS €JIEMEHTIB MPOOJIEMHOCTI, TOCHIAHULBKUAX MiAXoiB. OKpiMm
Toro, Ha ymky H. B. PameBcrkoi, OBONOAIHHS BMiHHSIMU Ta HABUYKAMH 3/11HCHEHHS 0OYUCIICHb
y neBHiit CKM Ta 3actocyBaHHS IUX 3ac00iB Ul PO3B’A3yBaHHS HABYAJIbHUX Ta MPUKJIAJIHUX
3aJ]a4 € HeoO0X1/THOI YMOBOIO (hopMyBaHHA (paXOBUX KOMIIETEHTHOCTEN cTyneHTiB [13].

OCHOBHUMH TPUHIMIIAMU BIIPOBA/HKEHHS B NPOIIEC HABYAHHS CHCTEM KOMII IOTEPHOT
MaTemaThku, Ha IyMKy B. M. JKykoBoi [8], €:

—  [pUHLUMI HOBHUX 33/a4, SKUH Ha NPaKTUI O3HAYae, 10 HEMae HEeoOX1IHOCTI
BUTpaYaTl ayAUTOPHUI dYac Ha HAOYyTTd HABUYOK OOYMCIIEHB, SKi MOYXKHAa BHKOHATH 32
JIOTIOMOT'OF0 KOMIT I0TEpa;

—  NPHUHLUI CUCTEMHOIO MiJXOJy, sIKMi o3Hadae, mo BrpoBamkeHHss CKM moBuHHO
3MIACHIOBATHCS Ha CHUCTEMHO-METOAMYHOMY aHali3l MaTeMaTMYHUX Ta 1H()OPMATHYHHUX
mucturrid.  BopoBamkennss CKM B HaBYaibHHE MpOIEC TOBHHHO BIAOYTHUCS —TICTS
MIPOBEJICHOTO CTPYKTYPYBaHHS PO3JILIIB Ta TEM IIUX JUCIHUILIIH.

Bukopucranast CKM gae 3MOry 3HayHOIO MIpOIO MiJBUIIUTH PIBEHb 1HTENEKTyalbHOT
JUSITTHHOCTI, MOXJIMBICTh aBTOMATHU3yBaTH BUKOHAHHS HE TIIHKUA YHCENbHHX, & ¥ aHaJITHIHUX
(cuMBoONIBHUX) 00YMCIIEeHB Ta Tpadiunux nmoodynoB. [Ipobiemu crBopenns i BipoBamkeHHss CKM
B HABYAJIBHUH MPOLEC MPUPOJHUYO-MATEMAaTHUHUX AUCLUILIIH B mKojdax 1 BH3 gocmimkyBanu
B.I.  boarsucekuit, 1O. B.I'opomko, B.Il sskonoB, M.l Kannak, B. I Knouxko,
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T.I1. Koomwnpank, M.IL Jlamuuk, C. A.PakoB, O.C. CemepikoB, O. B. CniiBakoBCbKHIA,
M.C. JIsBoB, 1O. B. Tpuyc Ta iH.

Mema cmammi: ananiz Moxiauoctel BukopuctanHs CKM y mpoueci HaB4yaHHI
JOCTIIDKEHHS oreparllii MaiiOyTHiIX OakaiaBpiB iHPOPMATHUKH.

Buknao ocnosenozo mamepiany. 1'0510BHOIO NPOOJIEMOIO0 HA JTAHUW 4Yac € po3pOOJICHHS
MeToAMYHHNX cucTeM BUKopucTaHHs CKM y HaB4ambHOMY Mpolieci Ta BiAMOBiIHA MiATOTOBKA
daxiBiiB, (GopMyBaHHS y HUX OCHOB iH(POPMATHYHOI KYyIbTypH. BimoMi KijbKa MMaKeTIiB IS
niaTpuMyBaHHS HaBuaHHS Matematuku y BH3. Lle, 3oxpema, CJIA (Csir JliniitHoi Anre6pu;
po3pobaeno mix kepiBunrBoMm O. B. CmiBakoBcbkoro); WebAlmir (O.B. CniBakoBChKHIA,
B. C. Kpyriuk) — 1 BHBYEHHS JIHIAHOT aireOpw; I1HCTpYMEHTaJdbHI IpOTpaMHI 3acolu
(Xtremum, XtremumND, Extremum, Nonline, Asimplex; po3poOieHi I KepiBHUIITBOM
10. B. Tpuyca), mo mnpusHayeHi s po3B‘s3yBaHHSA 3adad onrtumizamii; Master of Logic
(fO. B. Tpuyc, K. M. JIrobueHko) — aisi miATPUMYBaHHS HaBYAHHS EJIEMEHTIB MaTeMaTHYHOT
noriku; AlgoMachines (FO. B. Tpuyc, A.FO.JlsiaeHk0) — i MiATPUMYBAaHHSI HaBYaHHS TEOPii
QITOPUTMIB.

3apaz CKM (mpodeciiiHOTO mpu3HAYEHHS) MPEICTABICHI B OCHOBHOMY BEIHKUMU
saxigaumu  ¢ipmamu (Mathsoft Engineering & Education, MathWorks, Waterloo Maple,
Wolfram Research Tomio). Bonu crtaroTh moTy:KHUMHU 3aco0amMu AisTIBHOCTI SIK MpodeciitHux
MaTeMaTHKiB, TaK 1 TUX, XTO BUKOPUCTOBYE KOMII FOTEpPH1 3aCO0M [Isi MOOYJ0BH M JOCIIIKEHHS
MaTeMaTH4YHUX Mojeleil B Pi3HMX MpeIMETHHX Taly3sx, 30Kpema, i B cuctemi ocsitu [12]. Ix
BUKOPHUCTOBYIOTh JUIsI PO3B’S3aHHS HAyKOBHX, IH)KEHEPHUX, HABYAIBHUX 3aj7ad4, HAOYHOI
Bi3yautizamii JaHuX 1 pe3ybTaTiB OOYMCIIEHb, 1 K 3pY4HI Ta TOBHI JOBIIHUKHA 3 MaTEMaTUYHHX
o0uncieHb. 3aBIsSKH MOTYXXHIN rpadili, 3aco0aM Bi3yaabHOTO MPOrpamMyBaHHs i BUKOPUCTAHHS
TexHojorii MynetuMmemia posb CKM naneko BHXOAHWTH 32 MEXI TUIBKH MaTeMaTHIHHX
po3paxyHKiB. BOHM IIMPOKO BUKOPHUCTOBYIOTHCS B OCBITI SIK MOTYKHI IHCTpPYMEHTaJIbHI 3ac00M
JUTSE TIATOTOBKH €JIEKTPOHHUX YPOKiB, KYPCIB JIEKIId Ta €JeKTPOHHUX KHUT 3 JUHAMIYHUMH
MPUKIaJaMH, fKi CTYyJEHT caM MOXE 3MIHIOBaTH Ta BUKOHYBAaTH HaBUalIbHI JOCIIIKEHHS.
3aBasku ctBopeHHo CKM mpodeciiiHi MaTemMaTHku, a TaKoX Ti, XTO BHKOPUCTOBYE
MaTeMaTU4YH1 METOIH, OJepKalli MOTYXKHi 3acO0M 1HTeHCUDIKaIlil IXHbOT AISITBHOCTI.

3a nonomororo CKM MoXHa BHKOHYBAaTHM Taki BHAM aHAJIITUYHUX OOYMCIEHB, SK
3HaXO/KEHHS! TpaHullb (QYHKIIH, MOXIJHUX, BIJAIIYKaHHS HEBU3HAYEHMX Ta OOYMCIIEHHS
BHU3HAUEHUX IHTErpajiB, pO3KJIaJaHHA (YHKLUIH B psad, po3B’si3aHHSA OararboxX KIiacis
JudepeHLialbHUX PIBHSAHb B aHAJITUYHOMY IO/IaHHI, BUKOHAHHSI PI3HOMAaHITHUX CIPOLIECHbD,
MEPETBOPEHbD, M1JICTAHOBOK TOIIO.

Sk cBimyaTh MOCHIIKEHHsI OCTaHHIX pokiB [2; 18; 19; 22], Haa3BUYaHOT aKTyalbHOCTI
HaOyBalOTh TEHJEHIII BIOPOBA/KEHHS XMapHUX TEXHOJOTIM opraHizamii JIocTymy [0
MPOrPaMHOTO 3a0e3MeYeHHs, 1110 3aCTOCOBYEThCS JJISl OpraHizailii pi3HMX BH[IB KOJIEKTHBHOT
po0OoTH, TIpu 3AIMCHEHHI HAYKOBOi 1 HaBUYaJdbHOI MISIIBHOCTI, OCIIJTHO-KOHCTPYKTOPCHKHUX
po3po00K, peamizalii MpoeKTiB, 0OMIHY JOCBioM Tomo. He3Bakarounm Ha Te, mo (HopmMyBaHHS
1H(QOpPMaLIfHO-OCBITHBOTO CEpelloBUIla Ha 0a3l XMapHUX TEXHOJIOTIH € MPIOPUTETHUM
HaIpsIMOM PO3BHUTKY Came B Tally3l MaTeMaTUYHOI Ta 1H)KeHepHOi ocBiTH [17; 18], 1 1ie#t Hampsim
3apa3 IHTEHCUBHO po3BuBaeThcs [20; 21], Bce X B CHIYy HOBH3HU ICHYIOUHX MiJIXOJiB
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BIIPOBA/KEHHS IIUX TEXHOJIOTH y HaBYaIbHUIM MPOIIEC € HEAOCTATHHO BUBUEHUM 3 ME1aroriqHol
TOYKH 30py MUTAHHSIM.

Y nmaHoMy KOHTEKCTI OKpeMO CIiJl Bia3HauuTu nocBia BukopuctanHs CKM y xmapo
OpiEHTOBaHOMY cepefoBuIll MaccauyceTrchbkoro TexHosoriyHoro incruryry (MIT), mo mae
3HA4YHY ICTOPII0 PO3BHUTKY 1 BUKOPUCTAHHS JAHOTO MPOTPaMHOTO 3abe3ledeHHs, 30Kpema, 1e
Mathematica, MATLAB, Maple, R, Maxima [21]. HuHi iCHYIOTH JOCHIDKEHHS MO0
BUKOPUCTAHHS PI3HUX MOJele JOCTylmy [0 MpOrpaMHOro 3a0e3lneyeHHs HaBYalbHOTO
MPU3HAYCHHS, 30KpeMa, 3acob0amu BipTyanbHOI MammHH [22]. [lepCreKTHBOIO IMOJANBIIOTO
PO3BUTKY IIOCTA€ MOPIBHSUIBHUM aHaIi3 Pi3HUX BUIIB MPOTPAMHOrO 3a0€3MeUeHHs 3 TOUKU 30py
MeJaroriYyHOr0  BUKOPUCTAHHS, BWU3HAYCHHS UWHHMKIB YCHINIHOI oOpraHi3aiii OCBITHBOTO
CepeIOBHINA HABYAILHOTO 3aKiaay (HASBHICTH KBali()iKOBAHOTO MENArOTiYHOTO 1 TEXHIYHOTO
MEPCOHATY, MaTepiaJbHO-TEXHIYHUX YMOB Ta YCTAaTKyBaHHS JJISi pPO3TOpTaHHS MPHBATHOI a0o
3arajibHOJOCTYITHOI XMapu, BpaxyBaHHS JILEH3IWHUX yroJg MAOCTYINY 1O MPOrpaMHOTO
3a0e3reueHHs Ta IHIIT YHHHUKHA [2]).

OcraHHIM YacoM HaMmiTWiacsd TEHACHIA a0 30JMKEHHsS Ta IHTerpamii pi3HUX
MaTreMaTHUYHUX NakeTiB. Hanpukiaza, B octanHi Bepcii nakeriB Mathematica i Maple BMoHTOBaHI
MOTY>KHI 3acO0U s Bi3yanbHOro nporpamyBanHs; MathCAD Haziae MOXKIHMBICT IHTETPYBaTHCS
3 MATLAB 1 1. n. Tomy mna opranizamii NpakTUYHUX 3aHATh NPUAATHUNA OyAb-sSKUN 3
MepeNiyeHnX BUIIE MAKeTiB, BUXOIAYU 3 MOXJIMBOCTEH 1 Tpaiuiliii KOHKPETHOTO HAaYaJbHOTO
3aKJIay.

3 ypaxyBaHHSIM YMHHHKIB JIIIEH31HHOTO BUKOPUCTAHHS MPOTPAMHOTO 3a0€3MeYeHHs ISt
CYIPOBOJIy HABYAJILHOTO TPOLIECY MPOMOHYETHCS BUKOPUCTOBYBATH CUCTEMY Maxima, ToMy 1o
cucrema mnommproeTbess Mg rinensiero  GNU/GPL; ocHamieHa CcHCTEMOIO MEHIO, Mae
yKpaiHOMOBHUH iHTepQEeiC; € ONIHIE€I0 3 KpalMX II0A0 BUKOHAHHS CHMBOJBHHX OOYHCICHB
(omHa, 3 HEGAraThboX, IO HE MOCTYMAETHCS KOMEpIiHHUM naketaM Maple Ta Mathematica).

HasBhicts pizHoMaHITHUX CKM axx HiSIK HE O3Hayae, 10 YCHIIIHO MOXHA pO3B’s3yBaTH
3amavi 0e3 BIAMOBIIHOT TEOPETUYHOI MIATOTOBKH 3 MaTeMAaTHUKH, HASSBHOCTI BMiHb aHaJi3yBaTH
3amavi. BukopucranHs komm’roTepa Ta 1H(OPMaLIHHHUX TEXHOJIOTIH Jae 3MOry 30araTuTh
MaTeMaTHYHy HayKy, PO3IIMPUTH MEXi ii 3aCTOCYBaHHS, CYTTE€BO BIUIMHYTH Ha MaTeMaTHYHY
TUSITBHICTD (3MICT, METOJTH, 3aCO0H).

3a ocTaHHI KIJIbKa JECATKIB POKIB pO3pPOOJIEHO HHU3KY MaTeMaTHYHUX TaKeTIB SIK
crnemianizoBanux (Eureka, MacMath, StatGraph, Reduce, Macsyma, SketchPad, Cabri i iH.), Tak
1 yniBepcanbuux (Derive, MathCad, MATLAB, Maple, Mathematica, MuPad) [1; 3; 4; 6; 11; 15]
31 3py4yHHUM IHTep(eicoM, B SKUX Peali30BaHO 3HAYHY KUIBKICTh CTaHJApTHHUX Ta CHELiabHUX
MaTeMaTHYHUX onepariil Ta (GyHKIiH, moTyxH1 rpadidi 3acodu IBO- 1 TPUBUMIpHOI rpadikH,
BJIaCHI MOBHM HpOrpaMyBaHHs, 3acoOM MIJATOTOBKM MaT€MaTUYHMX TEKCTIB M JIPYKY,
eKCIIOPTYBaHHsS JlaHUX B 1HINI MPOTPaMHI MPOAYKTH Ta IMIOPTYBaHHS 3 HUX JAHUX JUId
ompairoBaHHs. Bcee 1e 3a0e3neuye mupoki MOKIMBOCTI JUIsi €pEeKTUBHOI pOOOTH 3 MaKeTaMu
(baxiBUsAM pi3HUX MPODITIB.

Y HaByaJbHOMY TMpolleci 3 BHUKOPUCTaHHSIM MDKIPEAMETHUX 3B’A3KIB Y CTYJEHTIB
PO3BUBAIOTHCS y3arajibHEHI1 IHTENEKTyalbHI BMIiHHS, IO JIe)KaTh B OCHOBI TEBHUX BHUJIIB
TiSUTBHOCTI, 3aranbHUX JJs pAay npeameTiB. OmupaHHS HA MIKIPEIMETHI 3B’SI3KH Ja€ 3MOTY
BIUTMHYTH Ha PO3BUTOK TBOPUOI MiSTIBHOCTI (BUKOPHUCTOBYBATH OTPUMAaHi 3HAHHS W yMIHHS y
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HECTaHJAPTHIN CUTYyaIlii, BUCYBaTH HOBI TIMOTE3H, 3BEPTATH yBary Ha pi3HI XapaKTEPUCTUKHU
00’€eKTa BUBYECHHSI TOIIIO) [9].

BukopucTtoBytoun MiKIpeIMeTHI 3B’sI3kH, MO)kHA 3a0e3neuntu [10]: ogHAKOBI BUMOTH
JI0 3HaHb, BMIHb Ta HAaBHYOK 3 PI3HMX IHCIMIUIIH, JIOTIYHY IMOCTIAOBHICTh NMpu (GopMyBaHHI
OCHOBHHX Ta HEOCHOBHUX IOHATH; Y3TO/KCHICTh HAaBYAJIbHHUX IUIaHIB HOPMATUBHUX IUCIHILIIH,
B3a€MHI MOCHUJIAHHSA TPU (POpPMyBaHHI CKJIAJHHUX IOHITH, BUKOPUCTAHHS OTPUMAHHMX paHilIe
3HaHb 3 IHIIKUX JUCLUUIUIIH; €KOHOMIIO Yacy MpH YCYHEHHI HAJUIMIIKOBOTO TyOIIOBaHHS 3HAHb 3
IHIIMX JUCIUIUTIH, BUKOPHCTAHHS CIUIBHUX 3aKOHIB Ta METOIWK pO3B’SA3yBaHHS 3ajad Ta
JIOCJTIJDKEHD B PI3HUX TUCIUTLIIHAX.

DyH/1aMEHTOM OCBITH TOBUHHO OYTH €JIMHE IIiJIe, TOMY Pi3HI JUCIMIUIIHA TOJIaI0ThCS HE
SK OKpeMI aBTOHOMHI KypCH, a 00 €IHYIOThCA B TIeBHI (yHIaMEHTaJIbHI OJIOKH, 00’ €qHaHI
3arajgpHOI0 (YHKIIEI Ta MDKIpeAMETHUMH 3B s3kamu [14]. [ 31ilCHEHHS TOCHIKEHb Yy
pI3HUX HayKaxX MOXXYTb €()eKTUBHO BUKOPUCTOBYBATUCS METOAU 1H(POPMATUKH 1 MATEMATHKH.

VY mnenaroriuHomy yHiBepcuteTi Bukopuctanas CKM mnpu migroroBmi OaxanaBpiB
iHpOpMATUKH Ma€ IHTETpaTHBHY 3HAUYYIIICTh, OCKUIBKM Oa3yeThCsi Ha 3HAHHAX, 300yTHX
CTYACHTAMH TpPH BHUBYEHHI IHIIMX IUCUUIUIIH MAaTeMaTHYHOTO LUKy Ta MPOrpaMyBaHHS,
aKTyalli3ye 1 3HaHHS, CTUMYIIO€ YTBOPEHHS CTIMKMX 3B’S3KIB MDK 3HaHHSAMHU 3 PI3HUX
npenmetiB. OcHoBHa yBara y BukopuctanHi CKM B mpolieci HaB4aHHS JOCTIIKEHHS OIeparlii
MaiOyTHIX OakanaBpiB iHGOPMATUKU 3BEPTAETHCA HA aHal3 0A30BHMX MATeMaTUYHHX 00’ €KTiB
(pyHKii, TOCTIAOBHOCTI, MAaTPUIli, IHTErpaIM, TPAHULIl TMOCTIAOBHOCTEH 1 (QYHKIIH, 301KHICTD
MOCTIIOBHOCTEH, anreOpaiduHi piBHAHHS, AuQepeHmiaabHi pPIBHSAHHA, (DYHKIIOHAIBHI PSIH,
BUMIA/IKOBI NOJIi1, UMOBIPHICHI MipH, BUTIQIKOBI BEJIMYHMHU 1 T.JI.) Ta IPOrpaMyBaHHSL.

Bukopucranass CKM y mpoueci HaBuaHHS MaiOyTHIX ¢axiBLiB 3 iH)OPMATHKH Y
NeIaroriyHOMY YHIBEPCHUTET] JOIIBHO IMOYMHATH 3 TEpIIMX KypCiB HaBUAHHS: CIIOYATKY
IporpaMHi 3aco0M HaBYAIbHOTO IPHU3HAYCHHS, a II3HINIE, KOJIM CTYACHTH B)KE BUBYMIHN
€JIEMEHTH JAUCKPETHOT MaTeMaTUKH, MAaTEMaTUYHOIO aHali3y, JiHIIHOI anredpu Ta aHATITUYHOL
reoMeTpii, a TakoX MPOCIyXalu Kypc "AJTOpUTMH Ta CTPYKTYpH JdaHUX'" 1 3HailoMi xoya 0 3
onHiero mMoBoto mporpamyBanHs (C, Pascal yn BASIC) to mpodeciiini MareMaTH4HI MakeTH
(Maxima, Maple, Mathcad, MATLAB, Mathematica i T.n.). I[lpm 1BOMY HOLITBHO
BUKOPHCTOBYBaTH KOMIT IOTEPHO-OPIEHTOBAHI MOCIOHMKM Ta 1HIII CKJIaJ0BI METOJUYHOT
CUCTEMH HaBYaHHS AUCHUIUTIH. Hampuknaa, KoM rOTEpHO-OPIEHTOBAHMM TOCIOHHUK [6]
NPUCBSUEHUH nuIAXaM BUKopucTaHHAM (Granl B mporeci HaB4YaHHsS Kypcy '"MarematnyHuit
aHam3". OcobnuBoi yBaru 3aciayroBye mnigpydHuk "Teopiss HMOBIpHOCTEH Ta MaTeMaTH4yHa
cratuctuka" [7], y KoMy Ais oOuYMClIeHb 3HaueHb (PYHKLIN, iHTerpais, MoOyA0BU rpadikiB
¢dyHKLIN, TicTorpaM, mepeBipku rimore3 3a kputepismu Ilipcona uym Koamoroposa Toro
BUKOpUCTOBYeThCsl mporpama Granl. Y mociOHuky [5] oxapakTepu3zoBaHO ()yHKIIOHAJIbHI
BiactuBocTi Bukopuctanus CKM Mathcad, MATLAB, Mathematica 11t po3B’s13yBaHHS A€IKUX
KJIACIB ONTUMI3aIliHUX 3a/1a4.

Bub6ip CKM 3anexuTs Bi 0COOIMBOCTEH MOCTaBICHOI 3a/1a4i 1 MOKIIMBHUX CIIOCOOIB ii
po3B’si3yBaHHA. € KUIbKa BaroMuUx MPHYMH Uil (axiBIiB y Tajy3l MaTeMaTUKH, HAyKOBO-
TeXHIYHUX, CKOHOMIYHMX Ta IHIIMX JIOCTIPKeHh 3HATH OCHOBH pPOOOTH 3 KIJIbKOMA
MaTeMaTUYHUMH CHCTEMaMHM, cepell SKUX MOXHa BKa3zaTH HacTymHi [15]: HeoOXigHICTh
pauioHaJbHOrO BHOOpPY MaTeMaTHYHOI CHCTEMH 3 YpaxyBaHHSAM OCOOJMBOCTEH 3ajadi, 110
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PO3B’A3y€ThCsI; HEOOXIIHICTh PO3B’SI3yBaHHS CKJIAJAHUX 3a7a4 3a JIOMOMOTOI0 PI3HHX CHCTEM,
00 MEPEeBiPUTH MPABUIIBLHICTh PE3yJIbTATIB, HE MOKIAIAI0UYUCh HA OJHY CUCTEMY (30UIBIINTH
BIPOTiIHICTh OEPIKAHOTO PE3YJbTATy); HEOOXITHICTH MIATOTOBKM MAaTeMaTHYHUX JOKYMEHTIB
(crareit, 3BiTiB, KHUT, MaTepialiB 0 HABYAIBHHX 3aHATH 1 T.]I.) MMiIBUIICHOI SKOCTI.

OcTanHE TOBOPHUTH Ha KOPUCThH IHTErpamii MaTeMaTHYHUX CUCTEM MK CO0OK0 Ta 3
iHmmMu nporpamamu. Pazom 3 tum, 3actocyBanHss CKM THUMH, XTO HE Ma€ JOCTAaTHIX 3HaHb,
YMiHb Ta HAaBUYOK pO3B’A3yBaTH MaTeMaTU4HI 3a/ladyi, MO>K€ IMPUBECTU JI0 HEKOPEKTHHX
pe3yIbTaTIB.

[Ipu BuOOpPI MaTeMaTHUYHOTO TMaKeTy cepen yciei pizHoMmaniTHocTi CKM  cmia
BpaxoByBaTH Kiibka 4yWHHUKIB. [lo-miepmie, s sikux motped HeoOximHna CKM (mis HaykoBHX
JOCHIJKeHb YU Ui CYNPOBOAY HaB4ainbHOTrO mpotuecy). Ilo-apyre, Bubip CKM 3anexurts Bij
3ajad, siKi HEOOX1THO pO3B’A3yBaTH.

Buxopuctanas CKM y HaBuaHHI JOCHIDKCHHS ormepaimii MaiOyTHix (axiBmiB 3
iHpOpMATUKH PO3IIITHEMO Ha MPHUKIIAAL makeTy Maxima.

Hns poborm 3 rpadamm B cuctemi Maxima npusHaueHWd mnaker graphs. Jlns
BUKOPHUCTAHHS KOMaH]I 3 I[bOT0O MaKeTy MOIMEepelHbo Tpeda 3BEPHYTHCS A0 MaKEeTy PO3IIUPEHb
graphs 3a Brasiskoro load(graphs) .

Ilpuknao 1. 3anannii opieHToBaHui rpad. 3HAWTH HAMKOPOTIIWH NUIAX 3 BEPIIUHU | /10
BEPILUHU 6.

15
Puc.1.3anannii rpag

Po3B’sokemo mpuknao 1 3a nonomoro CKM Maxima. 3ananHs rpady Ta BUBEIEHHS
BIJJOMOCTEH MPO HBOTO 300pa’keHo Ha pHC. 2.

@ wrMaxima 0.8.4 [ rpadg.wam® ] - =10 =]
haiin  Peasaryeatv Cell Maxima PiBHAHHA Anrefpa  AHans  COpocTHTH Plob  YMcencHi ofuucneHHA Doy
¥ f 2 = [ o ]
=3 S | e O &e - o | @
[~ (%i14) load(graphs=) 35 21
net:create graph([1l,2,3,4,5,6 1,
[
[r1.4], 121, [[21.,2], 117,
[[1,5], 2&6]. [[2-5]1. 161,
[[=2.,3], 15]. [[3.6]. 201,
[[4.5], 131, [[5.6], 14]
1
directed=trus
1S
print_graphinet) §
Digraph on 6 vertices with 8 arcs.
Adjacencies:
5 =
5 =}
4 5
3 =}
22 2 3 5
HE- 5 2 4 =
al 1 .'_I

Puc.2. 3ananns rpady
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(%117) draw Jgraph (net, Show_we:i_ght=t e,
vertex size=3, edge width=2Z,
show_id=true, head length=0.3, edge_color=crandge)

28

4

(BEL17) 5

3 p
16
26

1= 1

Puc.3. I'pad Ta BioMoCTi Mpo HHOTO

3a dynkmiero shorttest_weighted_path 3HaX0aMMO MiHIMAIBHY BiJICTaHb BiJl BEpPIIUHU |
1o BepmHH 6 (110 qopiBHIOE 39) Ta MUIAX, 1m0 il BiAMOBiAa€e (10 MPOXOIUTH Yepe3 BEPUIMHU
1,4,5,6 B 3a1aHOMY TOPSIKY).

@ wrMaxima 0.8.4 [ rpaduwsm™ ]

tharn Peaarveatk Cell Maxima PiEHAHHA Anrebpa  AHaniz  CnpocTWTH Plok

_ (ol x|

YucenkHi o04KMCAEHHA  [lokid

¥ oKX s OGO F— @
=l

(28118) shortest weighted path(l, 6, net) ;
fEodEds [B395 [ Dedsebyaa] ]

| |rl:lTl:IBEl A0 BEEEeAeHHA KOMaH a4y Jﬁ

Puc.4. MiniManbHa BiicTaHb BiJl BEPLIIMHU | 1O BEpUIMHU 6

3 HaBeIEHOT0 MPUKJIAAY BUIHO, IO cCUcTeMa Maxima He TOCTYIA€EThCS y PO3B’A3yBaHH1
3amad 3 Kypcy "JlocmimpkeHHs omepariid Takum cuctemam, sk Maple ta Mathematica ta €
BUIPHO MOUIMpIOBaHOI0. BoOHa ocHalieHa CHUCTEMOIO MEHIO, IO JIa€ 3MOTY BHUKOHYBAaTH
CHUMBOJIbHI NIEPETBOPEHHS, PO3B’S3yBaTH PIBHAHHS, OOYUCIIOBATU TPAHMUIl, MOXIHI TOILIO, HE
3HAIOYM MOBHU Ul OMHUCY KOMaH[ II0A0 BUKOHaHHA HuX Aid. Tomy, cuctemy Maxima Mo)kHa
BUKOPUCTOBYBAaTH JUIsI BUBYEHHS MaTEeMAaTUYHHUX JMCLUUIUIIH HaBITh Ha MEpUIOMY Kypci
[e/IaroriyHOro YHIBEpCUTETY. 3aCTOCYBaHHs cucTeMd Maxima He BUKJINYE HiSIKHX TPYIHOILIIB Yy
CTYJICHTIB TIpHM PO3B’S3yBaHHI 3aJad MaTEMaTUYHOTO aHaJi3y Ta JIHIHHOI anreOpu — BiX
CTYJEHTIB BUMaraeTbcs TUIbKU MPABUIBHO BUOpAaTHU MyHKT MEHIO Ta BBECTU NMOTPIOHUI BUpa3.
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[Ipote nns mporpamyBaHHs y cuctemMi Maxima nmoTpiOH1 3HaHHS TIPABWIT MOJAaHHS KOMaH/ (MOBH
Ta CHHTaKCHUCY), @ TAKOXK 1 IEBHUX KOMaH]I.

Buxopucranas CKM y nporieci HaB4aHHS JOCIIIKEHHS ONEpalliid JO3BOJIWIO: 3MIHUTH
aKIeHTH Yy Ja000pi TEOpeTHMYHOro MaTepiany, 30UIBIIMTH 4YacTKy 3a7ad Ha NO0O0YyIOBY
MaTeMaTUYHUX MOJeNell peaJbHUX ONTHMI3aliiHUX 33734 Ta iX JOCIKEHHS 3a JTOTIOMOTOI0
CKM; 3anpoBaguTH 3aBHAaHHS Ha TMOPIBHAHHS peE3yJbTaTiB, OAEPKAHUX 32 JOMOMOTOIO
YHCENFHUX METOMIB ONTHUMI3allii, OMUCAHUX OJIHIEI0 3 MOB MPOTPaMyBaHHs, 1 32 JOIOMOTOIO
BOynoBanux 3aco0iB CKM, Tta ix aHaii3 npu pisHUX BXiJHHUX JaHuX [15].

BucHoBku. CydacHa OCBITHA Tapagurma nependadae po3poOSieHHS KOMIT FOTEPHO-
OpIEHTOBAaHHMX METOJAMYHHX CHUCTEM HaBYaHHS BCIX JUCIUIUTIH Ha OCHOBI KOMIIETEHTHICHOTO
MiXOy, BIPOBA/DKCHHS SIKOTO Y IPOIEC HAaBYAHHS HAJa€ MOXKIUBICTH HOTO T'yMaHi3yBaTH,
MIJIBUINUTH TpodeciitHy MOOLIBHICTh MalOYTHIX (paxiBIliB, Ta CTBOPUTH YMOBH IS BKIIFOUCHHS
TaKUX METOJIMUYHUX CHCTeM B OCBIiTy. 3actocyBanHs CKM B mporeci HaBYaHHS TUCIMILTIHH
"JlocnipkeHHsT onepaliiii" CTBOPIO€E MiJCTaBU JUIS TOEJHAHHS TEOPETUYHOTO, MPAKTUYHOTO Ta
MPUKJIAJHOTO ACHEKTIB HaBYaHHA Ii€l AWCHMIUIIHU, CHOpUSE PO3BUTKY MpodeciiiHux
KOMIIETEHTHOCTEH, TOOYJJOBU PI3HOMAHITHUX MOJEICH Ta alrOpUTMIB JIJIsl IIPUHHSTTS PIillICHb.
Kpurepissmu nobopy Tta BusHaueHHs CKM pans miaTpuMyBaHHS HaBYaHHS JTOCIIDKEHHS
omepamiid, €: MEeTOJWYHA JOIUIBHICTh Ta IHTYITUBHO-3pO3YMUIMH iHTEpdeiic, 3py4HiCTh
opraHizamii JOCTyH, IBUAKOJISA, MPOCTOTa Ta HAAIHHICTh NMpH poOOTI,3pYUHICTH iHTErpamii 3
IHIIMMU pecypcaMu B €IMHE CEpeloBHINE. 3ac000M HaBuaHHS OOpaHO cucteMy Maxima, 60
BOHA BIJIIOBIJIa€ JAHUM KPHUTEPisIM HAHOLIBIIO0 MipOIO.

CIIUCOK BUKOPUCTAHUX JXXEPEJI

1. AnaneeB B. 3. IlporpammupoBanne B mnakerax Maple u Mathematica: CpaBHUTEIBHBIN
acnekT / B. 3. Ananpes, B. K. boiiko, E. A. PoB6a— ['ponno: ['pomuenckuit rocyausepcurer, 2011.— 518
c.

2. bukos B. IO. Xwmapni texnonorii, IKT-ayrcopcunr i HoBi ¢ynkuii IKT migpo3aisiB ocBiTHIX
1 HaykoBuX ycraHoB / B. 1O. buxos // Indopmauiiini rexnomorii B ocsiti. — Nel10. —2011. — pp.8-23.

3. ToBopyxun B.H. Kowmmelorep B Mmaremarmueckmx wuccienoBanusix / B. H. T'oBopyxuH,
B. I'. uOynuu. — CI16.: [Tutep, 2001 — 624 c.

4. JesxonoB B. I1. KomnberotepHas matematrka. Teopust 1 npaktuka / B. I1. JIpsikoHoB. — M.
Homumxk, 2001. — 1296 c.

5. Kammak M. . OcHoBHU Teopii i METOMIB OMTHUMI3alii : HaBY. 1MOCI0. JUTS CTYJ. MaT. CHell.
Bull. HaBy. 3aki. / XKangak M. 1., Tpuyc FO. B. — Uepkacu : bpama-Ykpaina, 2005. — 608 c.

6. Kanmak M. I. Komm'totep Ha ypokax marematuku: [lociOnuk mist Bunrtenis / M.1.2Kammak. —
K.: PHHL “Hinit”, 2003. —324 c.

7.  XKanpmak M. L. Teopis iimoBipHOCTEH 1 MaTeMaTHuHa cTaTUCTUKA: [liApyYHHK AJIst CTYACHTIB
(hi3MKO-MaTEeMAaTUYHHUX CHEIiaIbHOCTEH TMeAaroriYHuX YHiBepcurteTiB. — Bum.2, mepepo6. i gom. /
Kannaxk M.1., Ky3emina H.M., Muxanin I'.O. — [lonrtasa: JJokimia-K, 2009. — 500 c.

8. Xyxosa B. M. IlpuHIMIN BHOPOBaXKEHHS KOMIT IOTEPHUX MAaTeMAaTUYHUX CHCTEM Y
HaBYaIBHUH Tporiec izuko-maremMatnyHux (akynpreris / XKykosa B. M. // IIpodecionanizm negarora B
KOHTEKCTI €Bporeiicbkoro BOOpy YKpaiHu : MaTepialii HayKOBO-TpakTH4HOI KoHepenuii, 2008 p.,
M. Sira. — Snra : PBB KI'Y, 2008. —4Y.1. — C. 83-85.

9. MakcumoBa B.H. MexmpeaMeTHble CBSI3M U COBEPILICHCTBOBAHUE TIpollecca 00yUYEeHHUs: KH.
[uis yautens] / B. H. MakcumoBa. — M. : IIpocBemenne, 1984. — 144c.

10. Tokpumens JI. A. IIporpamHo-miesaroriyne 3a0e3MeYeHHsS MDKIPEAMETHUX 3B’ SI3KiB
1HOPMATUKU 3 MaTEeMAaTHKOI 1 (i3MKOI y HaBUaHHI MaiOyTHIX iH)XKEHEpiB.: JUC..KaHJ. Tei. Hayk. :
13.00.02 : Teopis Ta Meroauka HaBuaHHS iHpopmatuku / J. A. Iloxpumens /K. : HIIY
im. MLIL. [Iparomanoga, 2010. — 240 c.

25



HAYKOBI 3AITHCKH Cepis: [Ipo61eMu MeTOAUKH (Pi3MKO-MaTeMaTHYHOL Bunyck 9(1)
i TexHOI0TIYHOI OCBITH

11. Pako C. A. Ilporpamuo-merogmunmii kKomimiekc DG sSK KpOK Bil TPaaWIiHHOI 0
iHpopmauiitHoi TexHonorii HaBuaHHs reomeTpii/ C. A. Paxos, B. Il I'opox. / Komm’torep y mxkomi i
cim’i. —2003. — Ne 1. — C. 20-23

12. Pamcekwii O. C. IIpo ponb MaTeMaTHKH i Jeski TEHACHIIIT PO3BUTKY MaTeMaTHYHOI OCBITH B
inpopmauiitHomy cycminbetBi / 0. C. Pamcekuit, K. 1. Pamcbka // HaykoBuit wacommuc HITY imeni
M.II. AparomanoBa. Cepist Ne2. Kommn‘toTepHO-OpieHTOBaHI cucTeMd HaB4aHHs: 30. HayKOBUX Hpampb /
Penpana.-K.: HITY im. M.I1. JIparomanoBa, 2008. — Ne6(13). — C.12-16.

13. PameBcrka H. B. HaBuamnHs BuIIOi MaTeMaTHKX 3a MOIEJUII0 3MIINIAHOTO HaBYaHHS /
H.B. PamieBcbka // IlpoOnemu MaTeMaTW4YHOI OCBITH : MaTepiaid MDKHAp. HayK.-MeTOJ. KOHG. —
Uepkacu : Bugasamuwmii Bigmin YHY iM. b. Xmeasaumpkoro, 2010. — C. 280-281.

14. CyxanoB b. M. HHTterpammsi ecTeCTBEHHOHAyYHOTO ¥ TEXHOJOTHYECKOTO 3HaHuA /
b. M. Cyxanos. —JI. : U3a-Bo JII'Y, 1987. - 96 c.

15. Tpuyc 1O. B. KoM’ toTepHO-0pi€eHTOBaHI METOJIWYHI CHCTEMH HaBUaHHS MaTeMaTUYHUX
muctumtia: MmoHorpadis / FO. B. Tpuyc. — Uepkacu : bpama-Ykpaina, 2005. — 400 c.

16. Xapuenko JI. H. Teopuss m mpakTuka OHOJIOrMYECKOTO 0Opa3oBaHUs B COBPEMEHHOM
MearoruIeckoM BY3€ : JIUC. ... JIOKTopa nef. Hayk : 13.00.08 "Teopis u MeToauka nmpodeccuoHaIbHOro
obpazoBanus” / Xapuenko JI. H. — CraBpomons, 2002. — 399 c.

17. Iumxkina M. I1. @yngamenTanizarisi HaBYaHHS 1HGOPMATHYHUX AUCHUILTIH Yy CYYacCHOMY
BUCOKOTexHONoriyHOMY cepepoBumi / M. I1. lllumkina, V. II. Koryr // Indopmamiiini TexHomorii B
ocBiTi. - 2013. - Ne 15. — Xepcon: XJ1VY. - C. 310-318.

18. [wumxkina M. [1. Xmapo opieHTOBaHE CepefOBHINE HABYAIILHOTO 3aKialy: Cy9acHUH CTaH i
MEPCIICKTUBUA PO3BUTKY nociimkens / M. I1. [lumkina, M. B. [lonens // Indopmariiiini TexHONIOTIT 1
3acobu  HaBuanHs  [Emextpomnuit  pecypc]. - 5(37). - 2013. Pexum  poctymy:
http://journal.iitta.gov.ua/index.php/itlt/article/view/903/676

19. Turner M. Turning software into a service / M. Turner, D. Budgen, P. Brereton // Computer.
—36 (10). —2003. — pp. 38-44.

20. Vaquero L. M. EduCloud: PaaS versus IaaS cloud usage for an advanced computer science
course / Vaquero Luis M. // Education, IEEE Transactions on 54.4,2011. — pp. 590-598.

21. Wick D. Free and open-source software applications for mathematics and education /
D. Wick // Proceedings of the twenty-first annual international conference on technology in collegiate
mathematics. — 2009. — pp. 300-304.

22. Cusumano M. Cloud computing and SaaS as new computing platforms." /
Michael Cusumano // Communications of the ACM. — 53.4. — 2010. — pp. 27-29.

Ulyana Kohut
Drohobych Ivan Franko State Pedagogical University
DIDACTIC FEATURES USE CMS OF OPERATIONS RESEARCH IN TRAINING
FUTURE BACHELORS OF INFORMATION

In a market economy there is increasing competition among graduates, which makes high
demands on the level of training in computer science. Achieving a high degree of professionalism of
future specialists in computer science is only possible to equip them with the relevant fundamental
knowledge, so high quality training should strengthen its mathematical component, because mathematics
is the basis of professional training, of learning promotes logical thinking, spatial imagination, general
and professional culture , ability to establish causal relationships of various phenomena substantiate
allegations course vsemozhlyvyh simulate processes and causes of phenomena.

The article is devoted to scientific substantiation and development of computer techniques using
mathematics as a means of supporting studies aimed at Foundation of learning content in preparing
bachelors science.

In this paper a theoretical analysis of the problems of using CMS in education universities. The
essence and the basic approaches to the production and use of CMS in the learning process of science
bachelors. Given the general characteristics and classification of CMS, the model training courses
Bachelor of Informatics informatychnyh using CMS aims to fundamentalization
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Analyzed national and international experience in the use of CMS in learning computer science
bachelors. The concept fundamentalization content informatychnoyi education. The basic principles of
the method using computer mathematics systems, given the characteristics of its components and the
method of use of computer mathematics as a means of supporting studies aimed at Foundation of
learning content.

The peculiarity of the developed method is to use CMS as a means to maintain informatychnyh
training courses aimed at fundamentalization to best meet the challenge of content mastery of
fundamental concepts, principles and provisions through the use of certain forms and methods aimed at
Foundation of learning content.

Developed within the research methodology of computer use mathematics as a means of
supporting studies aimed at Foundation of learning content in the preparation of bachelors in computer
science universities proved to be effective and can be recommended for implementation in Ukraine
Universities to study this category of students.

Keywords: bachelor of computer science, computer systems, mathematics, operations
research, system Maxima, cloud, interdisciplinary communication.

Y.1I. Kozym
Jlpoeobuuckuil 2ocyoapcmeenHblli nedazoeuyeckuil ynugepcumem umenu Meana @panko
JNJAKTHUYECKHUE OCOBEHHOCTH UCITOJIB30BAHUSA CKM AJIsA
OBYYEHMUSA BYAYIIUX BAKAJTABPOB UHOOPMATUKHU

B ycnosusx pulHounotl 9KOHOMUKU RPOUCXOOUM YCULEHUE KOHKYPEHYUU CPeOU BbINYCKHUKOG
8Y308, 00ycr08IUBAEM  BbICOKUE MPeb08aHUss K YPOGHIO NOO2OMOBKU CHEYUdIUcmos no
ungopmamuxe. [JocmudiceHusi 8blCOKOU CmeneHu npogeccuoHarusma 6yo0ywux cneyuarucmos no
ungopmamuke  603MOJNCHO — AUWb  NPU  YCIOGUU — OBIAOCHUS UMU  COOMBEMCMBYIOUWUMU
DYHOAMEHMANLHOIMU ~ 3HAHUAMU, NOIMOMY Ol  KAYeCMBEHHOU NO020MOBKU CHEYUAIUCTO8
HeobX00UMO yCuleHue ee Mamemamuiyeckolu cocmasisiowell, NOCKOIbKY MamemMamurka sA61saemcs
OCHOBOU NPOPEeCcCUOHANbHOU NOO2OMOBKU: ee 00yueHue Cnocobcmeyenm pa3eumuio J102U4ecKo2o
MbLULTEHUSL, NPOCMPAHCIEEHHO20 8000pAdCeHUsl, 00uell U NPOYecCUOHANbHOU KYIbmypbl , YMEHUE
VCMAHABIUBAMb — NPUYUHHO-CIEOCMBEHHble — C8A3U  PA3IUYHLIX — sGIeHUll,  000CHOBLIBAMb
ymeepoicoenue, MOOeIUPo8antb X00 8CEE03MOICHbIX NPOYECCO8 U NPUYUHbL SABLCHUL.

B cmamve  npoananusuposamvl  paziuumvie  n00X00bl  UCNONL30GAHUS — CUCMEM
KOMNbIOMEPHOU MAMeMAMUKY 8 npoyecce 00yueHus: Uccied08anus onepayull 6y0ywux 6akaiaspos
uHpopmamuxu.

Knrouesvle cnosa: 6axkanasp ungopmamuxu, cucmemvl KOMHbIOMEPHOU MAameMamuru,
uccredosanus onepayuil, cucmema Maxima, 001auHble MEXHOLO2UU, MEHCNPEOMEMHbIE CE53U.

BIAOMOCTI ITPO ABTOPIB
Koryr VYasna IlerpiBHa — KaHOuzaT NeNaroriyHuX HayK, CTapIIMil BuKiIagad kadenpu
iHpopMaTUKKH Ta OOYMCIIOBAJIBHOI MaTeMaTHKH JIpOroOHIIbKOrO0  JEepP>KaBHOTO  IEAaroridyHOro
yHiBepcuteTy iMeHi [Bana dpanka.
Kono mayxoeux inmepecig: BUKOPHCTaHHS CHCTEM KOMII'FOTEPHOI MaTeMaTHKH Yy IMpoleci
HaBYaHHs MaTeMaTHYHUX Ta IHPOPMATHYHHUX TUCIIUILIIH.
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