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®YHJIAMEHTAJIBHI IOHATTS SIK IHTETPATUBHUIM KOMIIOHEHT
OPT'AHI3AIIIT HABUAHHSI JJOCJAIJKEHHS OTTEPALI MAWBYTHIX
BAKAJIABPIB IHOOPMATHUKH

AHoTamisg. YV cTarTi mpoaHani3oBaHO poiib (YHIAMEHTAIbHUX MOHITH JOCHIIKEHHsI Orepariii y
mpolleci HaBYaHHS MaiOyTHIX OakanmaBpiB iHGOpPMATHKH Ta HAa OCHOBI aHaJi3y BH3HAYECHO
MOXJIMBI HAMPSIMKH BUKOPHCTAHHS CydacHHUX cucTeM Kowmir rotepHoi marematuku (CKM) sk
3aco0y QyHmaMeHTami3alil HaBYAIBHOTO TMpolecy. BuokpeMieHHs (yHIaAMEHTAIbHUX IOHSITH
JOCJIIJPKEHHS OTIepalliid, iX yCBIZIOMJICHHS 1 3aKpIIJICHHS Yepe3 J0CBif JOCIIIHUIBKOT AisUIEHOCTI
€ IHTerpyBaJIbHUM KOMIIOHCHTOM OpTraHi3allii HaBYaHHs, CTBOPCHHS MDKIIPEIMETHUX 3B’ S3KiB,
(hopMyBaHHS Y CTYACHTIB IUIICHOI CHCTEMH 3HAHB 1 YSABJICHB SIK PO TCOPETHYHI OCHOBH, TaK 1 PO
NUIIXA 3aCTOCYBaHHS OTPUMAHHMX 3HAHb HAa TpakTHIi. Takoxk po3riasHyTo pois CKM 'y
MiATOTOBI OakamaBpiB iHGOPMATHKH, BU3HAYCHO HANPSAMU Ieaaroriqanoro Bukopuctanas CKM
TP BUBYCHHI JOCTIDKEHHS OTepartiil.

KurouoBi caoBa: migroropka  OakanaBpiB  iHQOPMATHKH;  TOCHIDKCHHS  OMEpAIliid;
(byHIaMeHTaIbHI MOHATTS; CUCTEMH KOMIT IOTEPHOT MAaTEMATHKH.

1. BCTYII

AKTyaJIbHiCTH AocaigxenHsi. [lepexin 10 HOBUX CTaHAAPTIB BHUIINOI OCBITH HAa OCHOBI
dbyHIaMeHTami3amii HaBYaHHS Ta KOMIIETEHTHICHOTO MiAXOAY € HEOOXiJHMM eTaroM Ha
NUIIXy peOpMyBaHHS CUCTEMH BHINOI OCBITH B YKpaiHi. 3aCTOCYBaHHS KOMIIETCHTHICHOTO
HiXOMy CTBOPIOE YMOBHM JJIsi 30JM)KEHHS OCBITM 70 MOTped Ta BUMOI PHUHKY IIpalli,
MOJAJIBIIIOTO PO3BUTKY MEAArOT1YHUX TEXHOJIOT1H Ta CHCTEMH OCBITH B IIIJIOMY.

XapakTepHOIO PUCOI0 CYy4acHOI HAYKOBOI KAPTHHU CBITY € BU3HAHHS (h)yHIaMEHTAIbHOI
pomi iHbopmariiiiHoro dakTopy, iH(MOpPMAIIHHUX TPOIECIB B MPUPOJI Ta CYCHIILCTBI. Y
3B'SI3KY 3 IIUM 3pOCTAa€ 3HAYCHHS TIMOOKUX Ta KOMIUICKCHUX (yHIAMEHTAIbHUX 3HAHb 3
1HpOpMaTHYHUX TUCIUILIIH, 10 MAaIOTh OTPUMATH CTYJEHTH B MPOIEC] OCBITH. AKTyaJIbHUM
3aBIaHHAM € (opMyBaHHA Yy MaWOyTHIX ¢axiBuiB MNpoQeciiiHOl KOMIETEHTHOCTI 3
MaTeMaTHUYHUX Ta iHGOpMATHYHMX AUCHUILTIH, a Takox IKT-koMrereHTHOCTI, 110
3a0e3nedyBana 0 iM MOKJIMBICTb BHPIIIYBaTH OCOOMCTI Ta mpodeciiiHi 3aBIaHHSI B yMOBax
IHTEHCHBHOTO PO3BHUTKY iH(pOpMAIiiHIX TexHOorii [1; 6].

OxnuM 13 HampsMmiB y  (QyHOAMEHTami3amii HaBYaHHA €  BIPOBA/KCHHS
KOMIIETCHTHICHOTO ~ TIAXOMy, SKHM CHOpPSIMOBAaHWKA Ha BpaxyBaHHS 1HIWUBIAYyaTbHUX
O0COOJIMBOCTEH CTYyNEHTIB, a TaKoXX MaKCHMaJlbHE BHUKOPUCTAaHHS BCHOTO apceHally
npoQOpiEHTAIMHIX MOMKJIMBOCTEH HABUYAIBHO-TIEIAarOTIYHOTO TIPOIECY, CTBOPEHHS Ta
BIIPOBA/DKCHHS TEJAroriyHuX Ta i1H(OPMALIMHUX TEXHOJOTIH, Opi€HTallis HE TUIBKH Ha
TiIBUIIICHHS P1BHS 3HaHb, aJI€ i HA PO3BUTOK MPOGECIHHOTO0 CaMOBU3HAYCHHS.

Hpyruit HanpsM y ¢(yHIaMeHTami3alii HaBYaHHS MOJISATae y TOMY, IO PO3IJISAIA€ThCS
npobiemMa 1000py 3MICTY OCBITH Ha OCHOBI MIKIIPEAMETHHX 3B SI3KiB 3araJilLHOHayKOBHUX,
3arajibHONPO(decitHUX Ta iHPOPMATUIHUX TUCIIMILIIH.

IlocranoBka mpoOGaemu. HaBuaHHs MOCHTIKEHHS OINeEpalid y CHUCTEMI IMiATOTOBKH
OakanaBpiB 1H(OPMATHKH BiJIrpac OCOOIMBY BAXJIMBY poOJib, 00 MO€gHYE B COO01 SIK
dbyHaaMeHTaNbHI TOHATTS 1 IPUHIUIH PI3HUX MAaTEeMaTHYHUX Ta IHPOPMATUUHUX TUCLHUILTIH,

© VY. 1I. Koryr, 2016. 36



ISSN: 2076-8184ladopmariiini TexHomorii i 3acobu HapyanHs, 2016, Tom 52, Ne2

TaK 1 MPUKJIaJIHI MOJIENI Ta aJITOPUTMU iX 3aCTOCYBaHHS.

TomMy, HEOOXITHUM € TOIIYK HOBHX METOJUYHHX IiJIXOJIB JO OpraHi3aiii HaBYaHHS,
o cupusid 0 TIMOOKOMY 3aCBOEHHIO 1 PO3YMIHHIO 0a30BHX IMMOHATH, MPABWJI, MIPUHITUIIIB 1
METOJ[IB HAaBYaHHS JMCIMILUIIH, X B3a€EMO3B’SI3Ky 3 CYMDKHHUMHU IUCIMIUIIHAMH, & TaKOXK
NUISXIB 1X BUKOPUCTAHHS HA MPaKTHIli. [lepCrieKTHBHUM HaNpsSIMOM BHIAETHCS 1HTETPYBaHHS
y Mpolec HAaBYaHHS CHCTEM KOMI FOTEpHOI MAaTeMaTHKH, 3a JOMOMOTOI0 SKUX MOXKHA, 3
omHOrO OOKYy, aBTOMAaTHW3yBaTH JesKi PYTHHHI [ii, 30CEpPEeIMBIIM yBary CTyACHTa Ha
OIaHYBaHHI MOHATH 1 MPUHIIMIIIB, 10 BUBYAIOTHCS, a 3 IHIIOTO OOKY, BUSBUTH MDKIPEIMETHI
3B'SI3KM  PI3HUX JUCIHUIUIIH, JOCTITWBINK, SK Ti 4YM 1HIN (QyHIAMEHTAJIBbHI TIOHSTTS
peati3yloThCs y IPUKIaJHUX rany3sx [27].

Ha ocobnmBy yBary 3aciyroBye IMiAroToBka OakamaBpiB iHGopmaTuku. ['0j10BHOIO
OPUYMHOI0 I[bOTO € TOCTIHHMI pO3BUTOK 1H(GOpPMATUKH SK Hayku U iHpopmalliifHo-
KOMyHiKariitaux 3aco0iB. IIpodeciitniii miaroToBmi ¢axisiiB 3 1HOOPMATUKH TPHUCBIYEHO
npaiii M. I. XKannaka [2], B.B.Jlantesa [9], M. II. Jlanuuka [10], FO. 1. Mam6uns [12],
H. B. Mopse [14], C. A. Pakosa [15], }O. C. Pamcekoro [16], €. M. CmupHOBOi-TpuOyIbCcKoi
[20], O.B. CmiBakoscekoro [21], O.M. Cnipina [22], C.O. CemepikoBa [18],
I. O. Terumumpkoro [23], FO. B. Tpuyca [24] Ta iH.

Meta craTTi: nmpoaHanizyBaTH poib (PYHIAMEHTAJIbHHUX IMOHSITH y MPOLECI HABYAHHS
JOCIIIJDKEHHS Omeparii  MaiOyTHix OakanmaBpiB i1HGOpPMATHKM Ta Ha OCHOBI aHaTI3y
BU3HAYUTH MEPCIEKTUBHI UIIXU BUKOpUCTaHHS cydacHnx CKM.

2. METOJH JOCJTKEHHS

JlocmiKeHHsI CNUpAaeThCsl HAa METOAM TEOPETHYHOIO aHaiily, cucremarusamii i
y3arajJbHEHHs HAayKOBUX (PaKTiB MPO TMEJAroriyHi MPOIECH 1 SBHIINA, METOIU CHUCTEMHOTO
aHayizy 1 MOJENIOBAaHHS, IENaroriyHi CHOCTEPEXKEHHS 1 Yy3aralbHEHHS MelaroriyHoro
JIOCBITY, a TAKOXK PE3yJbTaTH MEIaroriyHoOT0 eKCepuMeHTy. JoCmiKeHHs 31HCHIOBAIOCS Y
Mexax BukoHaHHs MmaaHoBux HJIP ("CucreMa ICHXOJIOro-meaarorivHuX BHMOI 0 3aC00iB
1H(popMaIiHHO-KOMYHIKAIIHHUX TEXHOJIOTIH HABYAJIbHOTO TIPU3HAYCHHS ", 10 BUKOHYBAJIACS
B IHctuTyTi iH(OpMamiiiHuX TexHoJorii 1 3aco6iB HaBuanHs HAIIH Vkpainum Ta
"JlocaimKEHHS ONTUMI3ALIMHUX 3aJad Ta OOYHCIIOBAJILHUX METOJIB MaTeMaTHIHOT
iHpopmatuku”, 1m0 3AilicHIOBaraca Ha Kadeapi iHQOpPMAaTHKHM Ta OOYMCITIOBAIBHOI
MaTeMaTukud JIporoOWIBKOTO JEp’KaBHOTO TIEAAroridyHOro YHIBEpcUTeTy I1MeHi IBaHa
®panka), B xoai 4oro Oyj0 OOTPYHTOBAHO 1 MpPOaHAII30BaHO HAYKOBO-METOIWYHI 3acaau
dbynmamMeHTam3amii HaB4aHHSA JOCITIHKEHHS OTepalliii, 3A1CHEHO MOJICTIOBaHHS OCHOBHHUX
NOHATh, MPOIECIB 1 SBUI, [0 JEXarb B OCHOBI PO3pPOOJIEHHS METOAMK HaBYaHHS
JIOCJTIJDKEHHS oneparliii ¢axiBIiiB 3 iHQOPMaTHKH.

B indopmaTuili BAKOPUCTOBYIOTHh TaKi MDKIIPEAMETHI METOAM Ta MPOIEAYPH, K aHATI3
1 cuHTe3, IHAYKWiA 1 JeAyKuis, Bizyamizamis Ta Qopmaiizamis, aaroputMmizamis i
nporpamMyBaHHs, 1H(OpPMAIIHHO-JIOTIYHE, MaTeMaTHUYHE Ta KOMII IOTEPHE MOJICTIOBaHHS,
TIporpaMHe yIpPaBIiHHS, eKCIEpTHE OIiHIOBaHH#A, imeHTHdikamis Ta immi [4]. Ix Tpeba
OTIAaHOBYBATH KOMIUJIEKCHO, I1HAKIIe HE BIiAOYBA€ThCS JOCTATHBOTO PIBHS OBOJIOMIHHS
MaTepiagoM iHGOPMATUYHUX TUCIHUILTIH. Bce me CBiMYNTh HAa KOPHUCTh (hyHIaMEHTaTi3alil
3MICTy HaBYaHHSI.

3. PE3YJIBTATHU JOCIII)KEHHSA

Poab d¢yHaamMeHTAJIbHUX TOHATH Yy HABYAHHI JOCHIIKeHHH omepamii. Y
MaTeMaTHYHUX Ta 1HPOPMATHUYHUX AUCHUILIIHAX MalOTh OyTH IMpEICTaBleHI B €IHOCTI TpU
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KOMITOHCHTH: HAYKOBHH, TEXHIYHHIA Ta TEXHOJOTIYHUN. AJie BOHHU MO-PI3HOMY pealli3yroThCs,
3aJIeKHO BiJ piBHSA Ta Lijeil HaB4aHHSA. Ha koXHOMY piBHI 000B’A3K0BO Mae OyTH 3HaiineHe
Micte s QyHIaMEeHTAIbHUX 3HAHb.

Ponp ¢yHmamMeHTampHOTO KOMIIOHEHTAa YacTO HEMOOIIHIOEThCS. Y TeAaroriyHii
MPAKTHUIl HABYaHHS BEJETHCS MEPEBAXHO B TEXHOJIOTYHOMY Hampsami. MeToau Ta npuiiomy,
1110 3aCTOCOBYIOTBCS, TEOPETUUHO HE OOIPYHTOBYIOTHCS 1 HE aHANI3YIOThCSI. CTYyIEHTH ITOTaHO
po3yMitOTh  (pyHIAMEHTaTbHUNA KOMIIOHEHT 1H(QOPMAaTUYHUX KYpPCiB  TIOPIBHSHO 3
mMareMaTHkol0 Ta (isukoro. Lle BinOyBaeTbcs TOMy, IO B pealbHUX i1H(POpPMALIHHUX
mporecax 00 €KTHBHO CKJIQJHO BHUSBHTH, SBHO Ta YITKO OXapaKTEpHU3yBaTH KOHKPETHI
¢ynaamenTanpHi ckianoBi. PasoM 3 TuM, KIOYOBY ponb y mporeci (yHmameHTamizarii
HaBUYaHHS BiAIrparoTh (pyHAAMEHTAIbHI TOHSATTS, SKI TaKOX TICHO TOB'si3aHI 3 0a30BUMH
MOHSATTSAMH CyMDKHUX JUCIUILIIH [7].

[lin  ¢@ynoamenmanizayicro  nHasuamns  OocniodcenHs — onepayiti  PO3YMIEMO
BUOKPEMJICHHSI Y 3MICTI JUCHMIUTIHM 0a30BUX MOHATH, (PYHIAaMEHTAJIbHUX TEOPETHUHUX
MOJIOKEHb, KOHIICTIIIH, 11eH, 10 JIe)KaTh B OCHOBI CHCTEMOYTBOPIOIOYHMX 3HAHb 1 BMIHb Y
rajy3i MaTeMaTUYHUX Ta 1HGOPMATUYHHUX TUCIUILTIH, peati3allii MiKIIPEIMETHUX 3B’ S3KiB,
3a0e3nevYeHHs] KOMIIETEHTHICHOTO TIIXO0My IS MiABUIIEHHS PiBHS IMIJTOTOBKH CTYIEHTIB, iX
MOBHOIIIHHOT isSTIBHOCTI B iH(OpMAIIITHOMY CYCHiIbCTBI.

Hampuknan, dbyHmaMeHTabHI TOHSTTS QJIrOPUTMy Ta oOrlepallii TICHO OB s3aHl 3
HNOHATTAM (DYHKIIIT, IKiF MOXKHA 31CTABUTH OMNEPAIlil0, BAKOHAHHS SKOI peai3ye Mo (yHKIIIIO.
Posrasigatoun MOHATTS anTOpuUTMy Ta oOIepalii JuIle 3 MpoIeAypHOTro OOKy, TOOTO SK
MPUITKAC, [I0 XapaKTepu3ye TEPEeTBOPEHHS, sKe Tpebda BUKOHATH, 3aIHIIAETHCS OCTOPOHB
nporecyaabHUN 01K I[LOTO MOHATTS. TOJ1 AJITOPUTM TOCTAE K MPOIIEC PO3B’ I3yBaHHS MIEBHOT
3a[adi, pe3yIbTaTOM SKOTO TOCTa€ PO3B’ A30K. Lle MOHATTS HaOyBae MPUKIATHOTO 3MICTY MPH
pO3B’s3aHHI 3a/1a4, SKi BUHUKAIOTh Ha MpakTHii. B To#l ke vac, HaAMIpHUN yXmi y OiK
NPUKIATHOTO 3aCTOCYBaHHS alNTOPUTMY HE CHOpHSIE€ PO3YMIHHIO HOro 3B'SI3Ky 3
MaTeMaTUYHUMH OCHOBaMHU ITi€i Teopii.

CaMe B3a€MO3B'SI30K 3 MAaTeMaTUYHHMH OCHOBAMH € CYTTEBUM UYHUHHUKOM
dbynmameHTam3anii HaB4aHHsa 1HOOPMATUIHUX JUCIUILIIH. 30KpeMa, MOMIIMBOIO TTPUIHHOIO
HEpO3yMiHHS B 0araThbOX BHUIIQJKaX € Te, L0 HE BJAETHCSA B MOTPIOHOMY CEHCI PO3IIISIHYTH
B3a€EMO3B’ 130K PI3HOMAHITHUX AaCIEKTIB PO3B SA3yBaHHs 3a7adi — MOOYIOBH aHAJITUYHOTO
CHIBBIHOIIECHHS, 110 OTPUMYIOTh Ha OCHOBI MaTeMaTHYHUX 3aKOHOMIPHOCTEH OINMUCY SBHIIA,
CcaMOTO SBWINA, SKYy pealli3ye KOMIT IOTEpHA MporpamMa. 3a JOMOMOIOK KOMIT I0TEpHOT
IporpaMy MOXKHA IMITYBaTH AMHAMIKY CUCTEMH abo MPOsB SBUIIA.

VY pI3HUX IUCHHUIUTIHAX PO3TISAIAIOTh MOJICTIOBAHHS PI3HUX SBHUIN. Y IIBOMY CEHCI
JOIIUTHFHO OYyJI0 CKOHIIEHTPYBATH MOJANBIINY yBary Ha OJHIA 3 ITUCIUIUIIH, A€ MOXHa 0yso 0
IPOJIEMOHCTPYBATH TMEPEBAard CUCTEMHOro miaxony. s 1mporo Oyno oOpaHO AMUCIUILIIHY
«JlocmimKeHHs orepartii», mo B MOAATBIIOMY ITOCTAI0 MPEAMETOM JTOCIIIKCHHS.

Hocnioocenns onepayiii - e TeOpisi BAKOPUCTAHHS HAYKOBHUX KUIBKICHUX METOMIB JJIs
MPUAHATTSA HAWKPAIIOTO PIIICHHS y PI3HUX Taly3sx MisIbHOCTI jroauHu. Ll Hayka mae
00’ EKTUBHI, KIJTbKICHI PEKOMEH/IAIIIT 3 YIIPaBIIHHS IUIECIIPIMOBAHUMH JiSIMU JIFOIUHHU.

Memorw Oocnidxcenns onepayili € HayKose KilbKiCHe OOIPYHMYB8AHHS pileHb, SK1
NpURMAIOTHCS IOJI0 YIPABIiHHSA B TOCIONAPCHKHUX, BIHCHKOBHX Ta JEpKABHUX CIpaBax. Y
JIeIKUX BUManKax (Hampukiaj, y 6araTboX KOMOIHATOPHUX 3a/1a4ax) OTPUMATH ONTHMAIbHE
pIlLICHHS HEMOJKJIMBO, 1 TOMY pUAMaEeThCs cyOonTuManbHe (He Hairipiie) pitneHHs [8).

JocnimkeHHs omepaiiil fK TUCHUIUIIHA, <«MAa€ JOCUTh Ba)JIMBE METOJIOJIOTIYHE
3HAYeHHS B CHUCTEMI HIATOTOBKM CydacHOro (axiBig 3 iHdopMaTHKH. Y Hill peani3yioTbes
OCHOBHI HAyKOBI MiIXOAW 10 MaTEMaTHYHOTO MOJCIIOBAHHS MPOIECIB, OOTPYHTYBAaHHS
pillleHb, MaTEeMaTUYHOTO OMUCY 0a30BUX MOHATH 1 MPUHIUMIB peamizamii iH(popMariitHux
MIPOIIECIB OMPAIIOBAaHHS JAHUX, IO BJIACHE 1 € IPEAMETOM KOMIT FOTEPHOTO MOJICITIOBaHHS B
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inpopmaruri» [17].

OyHIaMEHTaTbHIMHU Y IOCIIPKEHH] onepaliid MoCTaloTh NOHATTS: onepayis, cucmema,
MOoOeb, MOOen08aHHs, CUCMEMHU nioXio, 3adaua, Kpumepil onmumanvHocmi (axocmi,
ehexmusrocmi), a TAKOXK TICHO TIOB’ si3aH1 3 HUMH MOHSATTS Memood, npoyedypa, GyHKyis, mo
3arajoM (GopMyroTh (pyHIaMEHTadbHE SAPO HABYAHHS MAaTeMAaTHMYHUX Ta 1HPOPMATHUYHUX
TUCIUILIIH. JIo TOTO K, Y 3MiCTi HaBYaHHS JOCIIIKEHHS OMepalliii BaJIUBY POJb BiIIrpaloTh
Tak 3BaHi GyHIaMEHTalbHI arropuT™Mu (METOH), SIKI OTPIOHO OMaHyBaTH MPHU PO3B’ SI3aHHI
IIEBHOT0 HA0OPY KJIACHYHUX 3allad: 3a0ayi po3nodiny pecypcie (TpaHCIIOPTHA 3aJaya, 3a1ada
PO TPHU3HAYCHHS); 3a0aua MepedCcHO20 NIAHYeanwus;, sadaua eubopy mapwpymy (3amaua
KOMIBOSDKEPA); 3a0aui meopii icop.

Ha ocHoBi HaBuanpHOi Tmporpamu Kypcy <«JlocmipKeHHsT omepariii» Juisi CTYICHTIB
HanpsiMy miarotoBku  «lHpopmaTtuka» J[poroOUIBKOro JAEpKaBHOTO IENAroriqyHoOro
yHIBepcUTETY, (pyHIaMEHTATI3allil0 HAaBYaHHS JOCIIKEHHS OmNepariii MOKHA y3arajabHUTH
HacTymHUM YuHOM (puc. 1).

JlocaiazkeHHsI orlepaiiii

MogeAroBaHHSA
OIITHUMIi3allifiHNX
3ama4 Ha rpadax

Muaamiyne
IporpamMmyBaHHS

Teopiga irop

; e N
¢dbyHmamMeHTanbHi .
TeopeMu
OHSTTS P bynnamenTamsyi aIrOpPUTMU bynnamenTansy TeopeMn
TIIOHATTSA 1 IIOHATTSA
Il [ j! ) ’
MOIEJb TCOpeMa o0 J10Ba Y
e HeI?II)MaHa MOACIE, ’ MOJEIB,
sajaqa, MOJICITIFOBAHHS, Kapkacy CHCTeMa, Teopema
orepartis, ONITUMATBHUI MiHiMaJIbHOT cHCTEMHH Bennmana
OIITUMAaJIbHHAMI : BapTOCTI, ..
apia BapIaHT, 3HEXOL[)KCHH${ XA,
B HT i .
P KpUTCP1d N ONTUMAIbLHUMN
e(:l)eKTI/IBHOCTl HaHKO.pOTHH/IX BapiaHT’
LIJIAXIB B O
. KpHUTEPIi
Mepexi .
e()eKTUBHOCTI

Puc.1l. ®ynoamenmanvui noHsamms 00CHiONCeHHS: onepayiil

OCHOBHOIO 0COOJIMBICTIO JTOCITIKEHHS OTepalliiii € mooyaoBa MaTeMaTUYHUX MOJIeTeH 1
BUKOPHUCTAHHA IS 1X aHaii3y MaTeMaTHuHOro anapara. Lle Hacammepen o3Hauae, 1Mo xoda 0
nesikl naHi, siki GIirypyroTh y GOpMYyIIOBaHHI 3a7adi, MalOTh MaTH KiJIbKICHE BHPaXKEHHSI.
MipkyBaHHSI SKICHOTO XapakTepy € CBOEPITHUM TJIOM JIi BHKOPHCTOBYBAaHOI MoJeni i
BPaxOBYIOThCS 1I0AATKOBO.

Metoau AOCHIHKEHHS Omepaliii BMIIIYIOTh LIJHHA apceHaql MaTeMaTUYHHX 3acO0iB:
TEOPit0 JHIHHOIO, HEMHIHHOTO, TUCKPETHOrO (HIJI0YMCICHOr0, OIHAPHOIO, HEMOIIILHOTO),
JUHAMIYHOTO 1 CTOXAaCTHYHOIO IpPOTrpamMyBaHHs, TEOPiI0 irop; TEOpil0 CHUCTEM MAacOBOTO
00CITyrOBYBaHHsI, TIPUUHATTA PIllIEHb B yMOBaX HEYITKOI iH(opMaIllii; TEopito eKCIepTHUX
CHCTEM; T€Opito e(heKTUBHOCTI Ta iH.

Hlnsxu Bukopucranusa CKM y mocaigkeHHi onepamiii.

BaxiuBy ponb y miaroroBmi MaifOytHiX ¢axiBuiB 3 iH(GOpMATHKH Biairpae
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BUKOpUCTaHHs cydacHux 3aco0iB CKM 3 Meroro ¢yHmaMmeHrtasizalii, pi3HOCTOPOHHBOTO 1
IPYHTOBHOTO BHUBYCHHS BIANOBIAHOI TNpPEAMETHOI Tamy3i, (GOpMyBaHHS 1 MOSCHEHHS
HEOOXITHUX MPUIYNHHO-HACIIIKOBHUX 3B’ s3KIB JIOCHIDKYBAHUX IPOIIECIB 1 SBUIN, TMi3HAHHSI
3akoHIB peanbHOi midicHocTi. IlpoBigHa pone BukopucrtanHs CKM sk 3aco0y
dbyHmamMeHTam3amii HaB4aHHS OB’ s13aHa 3 TIOCWJICHHSIM MAaTeMaTHYHOI CKJIaJIOBOI B CHCTEMI
HiArOTOBKM MaiOyTHIX (axiBHiB 3 iH(GOPMATHKH, MPHU3HAYCHHAM SKOI €. (OpMyBaHHS Y
CTYJICHTIB TIEBHOTO pPIBHS MaTeMaTHYHOI KYJIbTYypH, HAYKOBOTO CBITOTJISAY, PO3YMIHHS
CYTHOCTI TMPaKTUYHOI CHPSIMOBAHOCTI MAaTEMaTUYHHUX JUCHUIUTIH, OBOJOJIHHS METOJaMHU
MaTeMaTHYHOTO MOJICIIOBAHHS, NIPU IIbOMY HEIOCTaTHIM PiBEeHbh MaTEMAaTUYHOI IiJrOTOBKU
pOOUTH NPAKTUYHO HEMOXIIMBUM 3aCTOCYBAaHHS 1H(GOPMATHKH Ui  PO3B’ A3yBaHHS
npuKIagHuX 3anad. B3aemoBmiauB BukopuctanHs CKM Ta npuHnumiB (yHgamMeHTamizamii
HABYAHHSI JIOCIIHKCHHSI OTIepalliii y3arajJbHeHO Ha puc.2.

4 ] ] N\ -
Maremaru3zaliisi 3MICTy HaBYaHHS i .

= PO3BUTOK J0CIiTHUIILKOTO KOMIOHEHTA ABTOMATH3ALIS MATEMATHHUX
= TUSUTBHOCTI CTYACHTIB PO3paxyHK1B
E e A Bizyaizaris 10C/iKYBaHHX
< PosBuTok HpO6HCMHO'HOLHyKOBOFO 00’ €KTIB Ta HpoueciB
E X0y 0 HaBYAHHS TOCITiKCHHS N E
H=| J
=1 4 o N %
g ] N Bukopucranns yHi¢pikoBaHOTO
'E 3abe3neueHHs CHCTEMHOCTI iHTepq)ef/'Icy Ta ONaHyBaHHS E
g 3100yBaHHS 3HaHb, PO3BUTOK HabOPOM OCHOBHHX (DYHKIIi g
= MDKIpPEIMETHHUX 3B’ A3KiB <:> -
g . N Bukopucranns CKM sk 3aco0y g
= Hep§6yILOBa SMICTY HaBHaHH MOJICTIOBAHHSI 1 YIPaBJIiHHA §
g AOCIIIDKCHHA OTICpALILA iH(pOpMAaIIHHUM MPOLICCAMH, )
= BIIUTOBIAHO Hf) HOBHX SIBUIIIAMU Ta OTIEPaLisiMU
= MokIuBocTel Bukonuctanus IKT _J
= Y, {
=1 ) . .
E Opienrauis popmysanms IKT- OBOJNIOAIHHSA BMIHHAMH T2
=3 KOMeTeHTHiCTb Ha pO3B’H3yBaHHH HAaBUYKaMH 311MCHCHHA 06‘IPICHCHI>
= HaBYANBHUX Ta NPUKIAIHUX 33124 ) L 3 Bukopucrannsim CKM y

Puc. 2. Bzaemosnnue suxopucmanus CKM i npunyunie ¢hynoamenmanizayii Haguanus
00Cni0dHCeH s onepayiil

Opniero 3 BaxnuBuX cdep BukopuctanHds CKM y HayKOBUX IOCHIKEHHAX 1 TNpH
BUBYCHHI MaTeMaTUYHUX Ta 1IHPOPMATUYHUX AUCIUIUTIH y BUIIIN IIKOJI € PO3B’ A3yBaHHSA 1
JOCIIJKEHHS ONTUMI3aLifHUX 3ajia4, 110 BUHUKAIOTh Y PI3HUX TalTy35X JIIOJCHKOI NisIIBHOCTI
tomro [24].

HeoOxinnicts Bukopuctanuss CKM y HaByanmpHOMY mpolieci, 00yMOBJIeHa e W TUM,
mo poboTa 3 HMUMH HAJa€ pealbHy MOXJIHUBICTh CTyJAEHTaAM HaOyTH BMiHb PO3B’ s3yBaTH
NpakTU4Hi 3a1a4i 3 BUKopucTaHHIM CKM 3a BU3HAUYEHOIO CXEMOIO: NOCMAHO8KA 3a0adi —
BU3HAYEHHS UYLlell MOOeno8anus — nobyoosa mamemamudynoi mooleni — 0OpaHHS
MAmMemMamuyHo20 Memooy i aneopummy po36’ A3y8anHs 3a0aui — peanizayis MamemamuiHoi
mooeni 3 euxkopucmannam CKM — nposedenHs pO3paxyHkie — aHaniz 00epHcaHux
pesyrbmamis ma ix inmepnpemayis — npuunsmmsi piwienns [24].

Jnst po3KpUTTS CYTHOCTI TpoOjieM, [0 BHHHUKAIOTh HA NUIIXY IONIYKY MPUHOMIB
BukopuctanHs CKM y HaBuaHHI JOCHIJDKEHHS omepauiid MOTpiOHO PO3IIISIHYTH MOHSTTS
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HABYANbHOI 3a0ayi.

HaBuanpna 3amadya cmpsiMOBaHa Ha 3aCBOEHHS MEBHOTO CIOCOOy Aii, B TOM yac sK
MpakTUYHA HAa OTPUMAaHHS PE3yNbTaTy, M0 MICTUTHCS B yMOBI 3amadyi. I1ig gac po3B’ si3aHHS
Oynp-siKO1 3 [HMX 3adad cy0 eKT HaO0yBae TEBHUX 3HAHb, ajie BUHSATKOBUW BIUIMB Ha
GYHKIIOHYBAHHS 1 PO3BUTOK HaBUYAIBHOI IisSUIBHOCTI MAlOTh caMe HaB4YanbHi 3amayqi [13].

S0 y mi3HaBaJIbHUX AISTIBHOCTSIX PO3B’ 30K 337aul BUCTYHAE K X MPSIMUNA MPOAYKT,
TO PE3yJbTAT Y BUTJISIII PO3B’ I3Ky HABYAJIBHOI 3a/1a4l BAXKJIMBHI HE caM 10 co0l, a K TeBHUN
MOKA3HUK C(OPMOBAHOCTI HABUAIBHOI JISITBHOCTI 1 K 3aci0 JOCSATHEHHs MiJIel HAaBYAIIbHOT
nismbHOCTI. [lpy IHIMX BUAAX JiSTIBHOCTI KOHTPOJIO MiJUISITa€ TMEPEeBaXHO iX MPOIYKT, TO
BUKJIa/Ia4 KOHTPOJIIOE HE CTIIBKH PO3B’ si3aHHs 3a/1a4i (MIPOAYKT), CKUIBKHM 3MiHU Y CTYIIEHTI,
AK1 BIIOYJHCS MMia 9ac po3B’s3aHHS HABYAJIBHOI 3amadi. Apke caMme Il 3MIHM € JiHCHUM
IPOJYKTOM HaBUaIbHOI MisIbHOCTI [13].

Ha npuknaai HaBYaHHS  JOCHIDKEHHS OMeEpaliii MOXHa MPOASMOHCTPYBATH
B3a€MO3B’ 30K MAaTeMaTUYHUX METOJMIB 1 peanmizaimii BIAMOBIIHUX [0 HHX OMeparii i
AITOPUTMIB 3 BI3yalli3alli€l0 Pe3yNbTaTiB, uUepe3 sKi BiIOOpa)karOThbCs CITIBBITHOIICHHS
neBHUX 00 eKkTiB Ta ix BiactmBocTed. lleil B3aemMo3B'sI30K 1 BigoOpakeHO B Mojeni
HaBUYaIBHOT 3a7a4i «JloCITiIPKEHHS onepariin».

Moenib BUKOPUCTAaHHS HaBYalIbHOI 3amadi 3 <«JlocmimkeHHs omepami» (puc. 3)
BIJIOOpakae  B3a€EMO3B’ 30K  (YHJAAMEHTAIBHUX  IOHATH, MAaTEMaTUYHOTO  METO.Y,
(GyHIaMEHTAILHOTO aJNTOpUTMY, AJITOPUTMY 1 omepamii, IO peai3yloTbcs B TpoILEci
po3B’ si3yBaHHs. Lle moka3ye posib pyHIaMEHTAIBHHUX MOHATH K IHTETPAaTUBHOTO KOMIIOHEHTY
HaBYaHHS «J[OCITIDKEHHS oTepartii».

” ,
4 A
{ GopMYBAILHA YACTHHA ‘ Po3p’43vEA.ILHA YacTHHA 'II
I I
I ¥ ¥ !
! |
I [ YMOBa ‘ [ METOH ] G VHOAMEHETATBHI AITOpHTM :
! i ATOPHTMH PO3E A3YBAHHA I
: 3amat I
I I
| MAaTEeMATH UHA |
I peamizaria AnropHuTMyY I

MOOEIE ¥
I sacobamm CEM }
\ !
» s
- -

IATerpvBaJIbHHI KOMIOHEHT
ONzHVEaHHA 3MICTY JOCTiTKSHHA onepanifi EMKOHVE iHTErpVEARHY T2 KOMITEKCHY QyHKIIRO,
HaIaH0¥H QYHIAMEHTANEHY OCHOBY KOMIESTEHTHOCTAM MaiOyTHIX (axiBmiE 3 iHG opMaTHEN. .
DyHIaMeHTAIbHI IOHATTH JOCTITE eHHA oNepalili: onepayia, cucmema, Modeb,
Modenoeanta, cuceMnLll nidxdd, adaya, Kpumepill onmuMaTeHocHi (AKocH, egexmusnHocmi)

Il

P opMyEaHHA NpodeciiiHAX KOMIETeHTHOCT il (paxiBnib 3 iHdopMaTHKH

Puc. 3. Moodenv sukopucmanms HaguanibHoi 3a0a4i 3 00Ci0dNCeHHs onepayill

Jnst nocarHeHHs e gyHaaMeHTani3alii HaBuaHHS HEOOX1JHO BpaxOBYBaTH MOJEI1
HaBYAJIbHOI AISIBHOCTI, SKi MalOTh OyTH TOKJIaJ€HI B OCHOBY MpoIlecy HaBUaHHS. 3TiTHO
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nociikenb JI. A. XKHAKOBOT BUOKPEMITIOIOTh TTOHSTTS «yHIBEpCATbHUX HABYAIBHUX JII»,
K1 TIOB’ I3YIOTh 31 3MIHOIO CY4acCHOI IMapaJurMu OCBITH, IO 3MIIIYEThCS BiJ I[iJIeH 3aCBOEHHS
3HaHb Ta HAOyBaHHS KOMIIETEHTHOCTEH 0 PO3BUTKY OCOOMCTOCTI TOT0, XTO HaBYae€ThHCsA [26].

[lin yHiBepcanbHUMH HAaBYAIBHUMHU JiIMH DPO3YMIIOTh CYKYIHICTH CIIOCOOIB il
cryaenta (a TaKOX TIIOB SI3aHMX 3 HMMHM HABHYOK HABYAIbHOI [ISUTBHOCTI), Ha OCHOBI
BOJIOJIIHHS IKMMHU 3a0€3MeUy€eThCs 3aTHICTh CTY/IE€HTa 0 CAMOCTIHHOTO OMAaHYBaHHS HOBUX
3HaHb 1 YMiHb, @ TAKOK HABHYOK OpraHi3allii iporo mpoiecy [26].

TakuM 4YWHOM, CEpEeNOBHUINE HABYAHHS OPTaHIi3OBYEThCS Tak, MO0 BOHO OyIo
CIIpsIMOBaHO Ha (OpPMYBaHHS YHIBEpCATbHUX HABYAJBHHUX i, IO MalTh i COOO0
dbyHIaMeHTallbHY OCHOBY. lle cipusiTiMe CTBOPEHHIO CEPEIOBHINA HABYAHHS, CIIPSIMOBAHOTO
Ha BCEOIYHUN PO3BUTOK TOTO, XTO HABYAETHCSI.

Pi3HOMaHITHI aNropuTMHU 1 omeparlii, IO € TPEAMETOM 3aCBOEHHS Y MPUKIAJTHUX
rajxy3six, y mpoIeci HaB4aHHs MOXHa CIpoOyBaTH CTBOPUTH Ta peali3yBaTH Ha mpakTuili. Lle
€ YMOBOIO aHTHIMIIAIII pe3yibTaTy 3ajadi, KOJIM MOWIYK ii po3B's3Ky Oyzae BimOyBarucs
O1IBII YCBIIOMIIEHO, IIE€ € CYTTEBOIO YMOBOIO OpraHisaiii mpoayktuBHoi podotu [11]. s
IbOro Tpeda BU3HAYUTH DPOJIb, SKY BIJIrparoTh (yHAAMEHTAIbHI MOHATTS MaTeMaTHYHOTO
METOJy, Ofepallii 1 aaropuTMy B MPOIECi pO3B’ sI3yBaHHS 3a7adi 3 OOYHCICHHS omepariii i
BU3HAYMUTHU TY pOJib, Aka BiBoauThcsi CKM B mporieci po3B’ s3yBaHHS 3a/1a4i.

3aasku 3actocyBanHi0o CKM y HaBYaIbHOMY MPOIIECi BUHUKAE MOKIIUBICTh 3IHCHUTH
HEOOXiJHI OOYHMCIIEHHS, HAJal0YM MOXKJIHUBICTH CTYJEHTaM OLIbIIY YAaCTHHY HaBYAJIbHOTO
yacy BUKOPHUCTATH TSI TOCIIPKEHHSI METOIIB PO3B’ sI3yBaHHSI MPUKIIAIHUX 33/1a4 UM HaBITh iX
po3po0OKH, HAOYTTSI HABUYOK MOOYIOBM MaTeMaTHYHUX MOJEINeH, iHTepnpeTalii Ta aHalizy
pe3yabpTaTiB  OOYHCITIOBAIBHOTO EKCIIEPUMEHTY, M0 MPHU3BOAUTH JO OLIBII TIHOOKOTO
pO3yMiHHS (yHAAMEHTAILHUX MOHATH, 5K BUBYatoThcsl. CKM BHCTynaoTh K e(peKTUBHUI
3aci0 migBUIEHHS (YHIaMEHTAIbHOCTI HaBYaHHS MaTEMaTHYHUX Ta I1H(QOPMATHUYHUX
TUCITUILIIH, CEPEJOBHINE JUIsi MATEeMaTUYHOIO MOJENIOBAHHS Ta OCHOBa IJis TOOYIOBU
iHpopMamifHuX HaBYambHUX cepefoBuin. Bukopuctanns CKM Hamae MOXIUBICTH
3a0€3MeUYNTH TIOBHOIIHHY HaBYalbHO-II3HABAIbHY, METOJUYHY Ta HAyKOBO-JOCTIIHY
TIsJIbHICTh, BBOJWTH 1HHOBAIlli B HaBYaJIbHUN TMPOIEC, pealli30BYyBaTH IPUHIIUII
MDKIIPEIMETHOCT], TOEAHYBATH CaMOCTIHHY poOOTy 3 pi3HUMH (opMaMHu KOJEKTHUBHOI
TSUTBHOCTI.

BaxiuBy ponp y miaroroBmi MaifOytHix ¢axiBuiB 3 iH(GOpPMATHKH Biairpae
BUKOpUCTaHHs cydacHux 3aco0iB CKM 3 Meroro ¢yHmaMmeHrtasizaiii, pi3HOCTOPOHHBOTO 1
IPYHTOBHOTO BHUBYCHHS BIANOBIAHOI TNpPEAMETHOI Tamy3i, (QOpMyBaHHS 1 MOSCHEHHS
HEOOXITHUX MPUIYUHHO-HACIIIKOBHX 3B’s3KIB JIOCHIDKYBAHUX IPOIIECIB 1 SBUIN, Mi3HAHHSI
3aKOHIB peanbHOi mikicHOcTi. IlpoBigHa ponp BukopuctanHs CKM sk 3acoly
dbyHIaMeHTani3aIii HaB4aHHS OB’ si3aHa 3 TTOCUJICHHSIM MAaTeMaTUYHOI CKIIQJ0BOI B CHUCTEMI
MiATOTOBKM MaiOyTHIX (axiBiiB 3 iH(OOpMATHUKH, NMPU3HAYCHHSIM SKOi €. (opMyBaHHS Yy
CTYACHTIB TEBHOTO PIBHA MAaTEMaTU4YHOI KYJIbTypH, HAYKOBOT'O CBITOIJISAY, PO3YyMIHHS
CYTHOCTI TPAKTHYHOI CHPSMOBAHOCTI MaTEMaTHYHUX JUCIUIUIIH, OBOJIOAIHHS METOJaMH
MaTEeMAaTHYHOTO MOJICTIOBAHHS, MPU IIbOMY HEIOCTaTHIN piBeHb MaTEeMAaTHYHOI MiATOTOBKHU
pOOWTH TPAKTUYHO HEMOXJIMBUM 3aCTOCYBaHHS 1HGOPMATHKKA JUIsl  PO3B’ sI3yBaHHS
MPUKJIAIHUX 3a/1a4.

BunukaroTe HOBI miaxoaw A0 (QyHIaMeHTamizallii HaBYaHHS MaTEMaTHUYHUX Ta
iHpOpMATUYHUX JUCLUHMIUIIH, 30KpeMa 3a paxyHOK CTBOPEHHs, BIPOBADKCHHA Ta
BUKOPHUCTAHHS E€JICKTPOHHUX PECypCiB CydacHOro iH(OPMAIIHO-OCBITHBOTO CEpeIOBHUIIA
BIJTKPUTOI OCBITH Ta MiArOTOBKY KajpiB. Lle 3a0e3neuyeThest 3aBsSKU:

— 00’eqHaHHS TPOIIECIB CTBOPECHHS Ta BHKOPHUCTAHHS EIICKTPOHHUX PECYpCiB s

MiATPUMYyBaHHS HAaBUYaHHS 1 HAYKOBOTO JOCHIIKCHHS Y CKIAIi €IUHOTO
iH(OpMaIIHHO-OCBITHROTO CEPEIOBHUIIA HABYAIHHOTO 3aKJIay;
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peanizaiiii iHBapiaHTHOCTI TPOIIECIB HAJAaHHS Ta BHUKOPHCTAHHS PECYPCIB €IMHOTO
iH(pOpMaliifHO-OCBITHBOTO CEPEJOBUIIA 3aJICKHO BiJ METH, PIBHA HaB4aHHSA a0o
HAaBYAJIbHOTO  MpeAMeTa 1 TakuM YUHOM —  CTBOPEHHS  MOJKJIMBOCTI
NEepCOHI(PIKOBAHOTO JOCTYIY;

— CTBOPEHHS YMOB JUIg OUIBII BHCOKOTO piBHA yHidikalii, cranmapTuzamii i
MiABUILEHHS SIKOCTI  €JIEKTPOHHUX PpEeCypciB, BHSBIEHHS Kpamux 3pasKiB
CIIEKTPOHHKX OCBITHIX PecypciB i OLIbIIT MacoBOTo iX 3acTocyBaHHs [28].

Jlns opranizanii HaBYaHHS JOCIHI/DKEHHS OINEpaliii mponoHyeTbes cucrema Maxima,
TOMY III0 BOHA 3a IapaMeTpamMu II0JI0 PO3B’sA3yBaHHS 3aJad 3 JOCTIKEHHS omepalliii He
MOCTYMAEThCS TAaKUM crcTeMaM, sik Mapleta Mahtematta, ta € BiibHO nommproBaHor. Ciin
3a3HAYUTH, 110 MUPOKUN HaOIp 3aco0iB UIsI KOMIT FOTEPHOTO MATPUMYBAaHHS aHATITUYHHX,
00uHMCITIOBAILHUX Ta TpadidHuX onepariit pooaste CKM Maximaoaaum 3 o0CHOBHHX 3ac00iB
y npodeciiiHiii AisbHOCTI ¢axiBUiB 3 iHPopMaTHKU. ToMy iX BUKOPUCTaHHS Y HAyKOBHX
JMOCTIPKeHHSX 1 MPAKTUYHIN JISUTBHOCTI € MOUUTFHUM 1 HeoOXimuuM. Bukopuctanas CKM,
30KpeMa makety Maxima, y HaBuajgpHOMY mporeci BH3 mpu BHBYEHHI TOCITIIKCHHS
orepauid HaJaCTh MOXJIMBICTh MIABHIIUTH pPiBeHb MPOQEciiiHOlI MiATOTOBKH CTYICHTIB,
piBeHb iX MareMaTu4Hoi Ta iH(OpMaIiiHOT KyJIbTypH, 3poOWUTH MaiOyTHIX (QaxiBIliB
KOHKYPEHTOCTIPOMOKHUMH Ha MI>XKHAPOJAHOMY PUHKY IpaLli.

[Ipu BuBYeHHI po3aury "Mogem AMHAMIYHOTO MPOTPAMyBaHHS — CTyJEHTaM
MPOTMOHYIOTHCS JIJISl PO3B’ sI3aHHS 3aj1adi, IS PO3B’ SI3aHHS SKHX BHKOPUCTOBYIOTHCS KOMaHIU
ta ¢yukuii Maxima abo cTBoprolOThCS BiacHi mpoueaypu ta ¢GyHkiii. [le y cBoro uepry
cnpusie BIOCKOHAJICHHIO HAaBUYOK MpOorpaMmyBaHHs. Hampukian, mpu pos3B’s3aHHI 3amadi
JUHAMIYHOTO IporpaMyBaHHs Mpo prok3ak [19, c. 19] cTymeHTH BHKOHYIOTH JOCIIAHUIIBKY,
TBOpUY poOOTY, a Il pyTHHHA YaCTHHA BUKOHYETHCS 32 IOTIOMOT0I0 KOMII' I0TEpa.

MareMaTiuHl MOJEN "pPIOK3aKOBOTO" THIY BUKOPHUCTOBYIOTHCS [JIsi OIUCY TaKHX
NPUKIATHUX 3a7ad. 3a/ada 3aBaHTAKCHHs YHIKAJILHOTO OONaJHaHHA, 3a/1ada (opMyBaHHS
noptdelno 3aMOBJIEHb, 33a/laya 3aBaHTAKECHHS KOHTEHHepiB Ta 1H. CTyaeHTaM MPOMOHYETHCS
HACTYITHE 3aBJIaHHS.

IMpukaaa. Hexaii BaHTax, IO CKJIAA€ThCS 3 HEMOIUIBHUX MPEAMETIB Pi3HUX THIIIB,
noTpiOHO 3aBaHTAXHUTHU B JIITAK BaHTAXKOMITHOMHICTIO P. BapTicTh 1 Bara KO)XHOTO IpeaMeTa

j-eo TuIy BinoMi i CKJIa#aroTh BIANOBIAHO ¢j i pj opuHuLb (] =1,n).
Heo0ximHO BU3HAYUTH, CKUIBKH MPEIMETIB KOXXHOTO THUITY HEOOXiJHO 3aBaHTAKUTH B
JiTak, mo0 cymapHa BapTICTh BaHTaxy Oyla HaiOUIBIIOID, a Bara HE IepeBHUINyBaja

BaHTAKOIIIIOMHOCTI JIiTaKa.
Po3é's3anns. MaTtemaTuuHO 3a7a4y MOXKHA 3allMCAaTH TaK:

3HaiiTH Taki il HeBix eMHi 3Ha4eHHS X (] =1 N), ski 6 MakcUMi3yBamH (YHKIIIIO
n
f(x)=> c;x,
i=1

pu 0OMEKEHHSIX

n

> Pix; <P,

j=1
20,x,0Z,j=1n,

e X; - KiTbKICTh BaHTaXY j-20 THITY, IO J03BOJIsIE gocsrti maxf(x).

[Ipomiec po3B’si3anHs i€l 3amadi He € OararoeTanmHUM. BoHa BITHOCHUTHCS 0 KiIacy
3alay  IIJIOYMCENBLHOTO TporpamyBaHHsA. OpHak 11 MOXKHA pO3B's3aTH  METOAAMH
JUHAMIYHOTO TporpaMyBaHHs. /i HbOTo yBeCh MpOIeC PO3B’ A3aHHS HEOO0X1THO PO3OUTH Ha
eTany mTydyHo. Ha mepriomy erami Cii po3rjssHyTH BCE MOXJIMBI BapiaHTH 3aBaHTKCHHS
JiTaka IpeaMeTaMH MEepLIoro TUIY 1 cepel HUX 3HaWTH ontuMmanbHuil. Ha apyromy erami
BU3HAYUTH BapiaHT 3aBaHTAXEHHS JIiTaka MpeIMEeTaMH TMEpIIOro 1 IPyroro THUIB 1 T.1.
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[Ipomiec po3B’si3aHHS 3a7adi MPOJOBXKYETHCS JIO0 TOTO 4Yacy, IMOKH He Oyae 3HalIeHO
ONTUMAJIHUI BapiaHT 3aBaHTaKEHHS JIiTaKa MpeIMEeTaMu /1 THITIIB.

Buxigaunii xox mporpaMHOi peanizaiii aJropuTMy po3B’s3aHHS 3aJadl MPO PIOK3aK
po3po0sieHni N po3B’s3aHHS 3a7adi 3aBaHTAXKCHHS TPAHCIIOPTHOTO 3ac00y METOI0M
JUHAMIYHOTO MMPOrpaMyBaHHs y cepefoBuini Maxima.y mporpami BUKOPHCTAHO CTaHAapTHI
xomrioneHTH Maxima: ymoBuuii oneparop If ta oneparopu uukiry For, While.

PosrnsiHeMo 3amavyy 3aBaHTaKEHHsI Ha TMPUKIAAl JiiTaka BaHTaxHicTIO P=14 ToHH 3a
BX1THUMH JTAHUMU:

. . . . MakcumajbHa
. KinbkicTh peuei, Bara p;, BapricTs ¢, . .
Tun peueit KIJIBKICTB,
wWmyK MOHH muc. epH.
wmyx
1 X1 3 10 4
2 Xo 4 23 3
3 X3 6 28 2

MaremaTu4yHa MOACIb 3az[aqi Ma€ BUTJISA.

3
f(x) =Y cx - max
i=1

ZS: pXx <P, i=13

i=1
X; 20, X; DZ,j=L_3,
tobTo F =10%, + 23X, + 28X, — max

3a yMOB
3x, +4Xx, + 6%, <14,
Xl

IN

’

X,

IN
N ow A

IN

X3

X1, Xy, X3 20,

X1, Xy, Xz O Z.

i wxMaxima 13.04.2 [ bag.wxm ]

dafin Mpaeka Cell Maxima YpasHenwa Anrebpa  AHanks  YNpocThTe  Cpadiked

“HrcnenHels pacdeTel  [Jomowbs
== : AN == | anl L
!__I | ﬁ oo !j 158 @ I t @I

-1 fizxl, ®xZ2,x3):=10- x1+23-=2+28- x35
Bidsafa 23,88
v:[3,4,6]5
g:l4ds
oblixl, 22,231 :=3-xl1+4-x22+6- 235
g4d: 18
ab: {15
al:[15
a:05
b:w[Z2]-2%

< | >

Aobpo NoXanoeate B wxlkMaxima Reading Maxima output

Puc. 4. Bxioui oani 3a0aui
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[Mporiec 3aBaHTa)KEHHS JIiTaka po30UBaIOTh Ha TPU eTamnu (10 KiIBKOCTI THITIB pedeii).
Eman 1. cknafaeTbcsl 13 IOCTYNOBUX 3aBaHTAXEHb JIITaka JIMIIE peYaMH X .

[Tepebupaemo BapiaHTH 3aBaHTaKCHHS JIITaKa, IOCTYIIOBO 301IbIIYI0YHM Bary (i KUTBKICTh X, )

Bin Hyss 1o makcumymy (0 < X, < 4).

PesynbraTr po3paxyHkiB y cucremi Maximanoaano Ha puc. 5.

® wiMaxima 13.04.2 [ bag.wxm* |

©ain Mpaeka Cel Maxima YpaeHenua Anrebpa  AHankz  ¥MpocTHTE  [padkikM  YWcneHHels pacueTel  MomMowlk

&3 &% & BE (@ > o - ()

5 a
(ro,2,0,0,01,0f3,5,1,0,101,106,8,2,0,201,(9,11,3,0,30],[12,14,4,0,40]}
{14,6,0,1,23],(7,9,1,1,33],[10,12,2,1,43],[13,14,3,1,53] 3

{[8,10,0,2,46]1,[11,13,1,2,56].[14,14,2,2,66]}

{[12,14,0,3,69]}

<_

|#

Aofpo nowanoeats & wiMaxima

[oToEa K BEDAY

Puc. 5. Pesyriomamu po3spaxynkie y cucmemi Maxima

Eman 2. Ilicna 11p0r0, MarO4M TaKWil TMOBHUN TEpeOip MOMKIMBOTO 3aBaHTAKEHHS
JiTaka, CKJIaJaeMo IiJCYyMKOBY TaOJiHI0 Juisi erarmy 2 (pe3yibTaT 3aBaHTaXCHHS X +X,).
JI71st IbOTO 3 KOXKHOTO Jlana3oHy BUOMPAEMO MaKCUMalIbHE 3HaYeHHs (PYHKIIIT METH:

@ wixMaxima 13.04.2 [ bag.wxm® ]

darn Mpaeka Cell Maxima YpaeHeHdwa Anrebpa  AHanks  YOpocTHTe  Cpadkkr YYcneHHels pacdeTel
oMo e

1 @F oK ~ O 6@ >0 @

(2022) [[0,2,0,0,0]1,[3,4,1,0,1071,[5,86,0,1,23], =

S Bl il e B3 il B L O BBy 4B ELL 1Rl i i5E] w13

14,0, 3, 68911 1
| e
< | >
I,ﬂ,nﬁpc\ noxanosaTe B wxMaxima FoToEa K BEOAY

Puc. 6.1liocymroea mabauys emany 2.

JlaHa Tabuuis € yocoOJeHHSIM HalKpalux pe3ysbTaTiB 3aBaHTAKEHHs pedaMu X + X,
Ha eTarni 2 1 BAKOPUCTOBYETHCS SIK TTOYaTKOBA TAaOIUIIS JIJIs1 3-TO €TaIry.

Eman 3. Anroputm 3aBaHTaXeHHS JIiTaka Ha 3-My eTalli aHaJIOT1YHHUH 10 eTamy 2.
Haiikpamuii BapiaHT 3aBaHTaK€HHS peyaMH X, + X, + X, BU3HAYAEThCA IUISIXOM BHOOpY
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HaWO1IBIIIOr0 3HAYCHHS QYHKIIIT METH 3 TaOJIUIh 3-TO eTaIy.
@ wxiMaxima 13.04.2 [ bag.wxm® ] =1E3

darin MNpaeka Cell Maxima Ypasvenwa Anrebpa  AHanms  ¥npocTuTe  [padviky  YwcnedHeis pacdeTel  Nomowe

@3 &S o« B d@ > O (2]
{ro0,2,0,0,0,01,12,3,1,0,0,10]1,[5,6,0,1,0,22],([7,7,1,1,0,332]1,[9,10,0,2,0,48] o
[ Elve bR 056 ] e [(A3 LleDp3 5069 3
{[&,8,0,0,1,281,[%,%,21,0,1,38],[10,212,0,21,21,51],[153,13,1,1,1,61]1,[14, 14,0, 2,
1,747

{[1z,14,0,0,2,56]}

[ (2i29) maxf:0s
for i:1 thru length{a3) do

if a3[i]l[6]>maxf then bleock([],maxf:a3[i] [6]l,zz:a3[1i])
15

print (Mxl=" wx[3], * gaaty med] e W 8= e 5y W =" w618
xi=10 x2=2 x3=1 =74

Aobpo noxanosath & wxMaxima MoToBS K BEOAY

Puc. 7.ITiocymxoea mabauys emany 3.

Otxe, MakcUMallbHE 3HAYCHHS 1[1Ib0BOI (QyHKLIT MeTH (74 THC. TPH.) OTPUMYEMO TIPH
3aBaHTaKEHHI JIiTaKka IBOMa peYaMHu APYroro TUITY i OHIE€I0 TPETHOTO).

[MoniOHONO 3amauero JUCKPETHOTO MpOrpaMyBaHHs € 3ajaada KomiBosbkepa [19, c. 20].
3a J0MOMOTOI0 MaTeMaTUYHOI MOJEN 3aJadi KOMIBOsDKEpa OMHMCYIOThCS TaKi MPHUKIAIHI
3ajadi: 3a1a4a MiHiMizalli yacy mepeHaJaroKeHb YHIKaIbHOTO YCTaTKyBaHHS, 3aj1a4a Mpo
MepeBE3CHHS TOTOBOT MPOYKIIi CITOKMBavYaM Ta 1H.

lonoBHUME eTanamu MpU PO3B’ sI3yBaHHI TaKMX 3a]a4 € MOCTAHOBKA 3ajadvi (3amaHHsS
TbOBOT (DYHKIIIT, KPUTEPIIO ONTUMAILHOCTI, OOMEXCHb, 3aJaHHS TOYHOCTI PO3B’SI3KYy) i
JOCITIJIKCHHST OTPUMAaHuX pe3yibTatiB [3]. ¥ CcTyneHTIB (OpMYIOThCS OCHOBH CHCTEMHOTO
MiIXO0My MPH PO3B’ sI3yBaHHI 3aj7a4, a TAKOK BOHU 0adaTh B3a€MO3B’S3KH 3MICTy HaBUYaHHS
PI3HHUX HaBYATBHUX TUCIHILIIH.

Bukopucranus CKM B3araini i Web-CKM 30kpema y HaB4aHHI JOCITIIKEHHS OTeparliif
HA/IaCTh MOJKJIMBICTB. <GMIHMTH aKIEHTH Yy 00Opl TEOPETHYHOro MaTtepiany, 30UIbIINTH
YacTKy 3a/a4 Ha MoOyAoBYy MaTeMaTHMYHUX MOJENed pealbHUX ONTHUMIZalliiHuX 3axady, ix
po3B’s3yBaHHS 1 JociipkeHHs 3a jpomnomororo CKM; O6impIl MIMPOKO BHKOPHCTOBYBAaTH
rpadgigyHi METOAM TpU PO3B’sA3yBaHHI 3aJad  OJHO- 1 JBOBUMIPHOI ONTHMI3AIii;
BukopuctoByBaTd CKM maiist po3B’ s3yBaHHS 3a/1ad ONTUMI3allli KIACHYHUMU METOJaMHU; IS
¢axiBiiB 3 iIHPOPMATUKH 3aNPOBAIUTH 3aBJIaHHS Ha TMOPIBHIHHS PE3yJIbTaTIB, OJIEPKAHUX 32
JOTIOMOTOF0 YHCETHbHUX METOIB, OMUCAHUX OJHIEIO0 3 MOB MPOTPaMyBaHHs, 1 3a TIOTIOMOTOIO
BOymoBanux 3aco0iB CKM, Ta iX aHami3 npu pi3HUX BXIAHUX JIaHMWX, a TAKOXK 3aBJIaHHS Ha
nporpamyBaHHs B cepenoBuili CKM dyrcensHUX METONIB ONTHMI3aIlii Ta iX JOCIHIKEHHS,
3alpoBa/IUTH 3aBJAHHS HAa CTBOPEHHS IHTEIPOBAaHUX 3BITHUX JOKYMEHTIB NMPO BUKOHAHHS
1a00paTOPHUX 1 pO3paxyHKOBO-TpadiyHuX podiT 3 Bukopuctanusm CKM» [25].

3aBASKM TPUHLMIIOBO HOBUM MOXIIMBOCTAM IOCTayaHHs Ta BukopuctanHsa IKT-
CEpBICIB BUHUKAIOTh IHHOBAI[II{HI OCBITHI TE€XHOJIOT1i, BiI0yBAa€ThCS MOCTYMOBHI Mepexif 10
napajurMi PiBHOTO JOCTYNYy 1O SIKICHOI OCBITH. TOMY MpOEKTYBaHHS CKJIaAy 1 CTPYKTYpH
OCBITHBOTO CEpEOBHILA HABYAIBHOTO 3aKJIajay, a TakoX BHOIp IuiaTdopMmu peaizamii
€JICKTPOHHOTO HAaBYAHHS, MAIOTh OyTH OpraHi3oBaHI TaKMM YHWHOM, 1100 SKOMOTa OlIbII
NOBHO 3a0e3MEeUnTH peaji3allilo CcydyacHHX Mijiel 1 ¢opMm HaBuaHHS 1H()OpPMATHUHUX
JTUCIUIIIIH Y BIAMOBIIHOCTI Cy4aCHMM BHMOTaM JIOCTYITHOCTi, THYYKOCTi, MOOUIBHOCTI,
IHMBITyasTi3allii, BiIKPUTOCTI, a TakoX (QyHIaMeHTai3allil 3Hausb [1, 4, 6].
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4. BUCHOBKHU TA IIEPCIHIEKTUBU INOJAJBIIUX JOCIIIKEHb

VY mnenaroriuHoMmy yHiBepcuteTi BuKopucTaHHS CKM mpu migrortoBui OakanaBpiB
iHpOpMaTUKK Ma€ 1HTErpaTUBHY 3HAUYIIICTh, OCKUIBKH 0a3ye€TbCs Ha 3HAHHAX, 300YTHX
CTyJCHTaMH TPH BUBYEHHI IHIMUX AWCHUIUIIH MaTEMAaTHYHOTO LHUKIY Ta MPOrpaMyBaHHS,
aKTyaJi3ye Il 3HaHHS, CTHUMYJIOE€ YTBOPEHHS CTIMKHX 3B SI3KIB MK 3HAHHSIMHU 3 DPI3HUX
npeameriB. OcHoBHa yBara y BukopuctanHi CKM B mpomeci HaBYaHHS JOCHIKEHHS
omepamiii MaiOyTHIX OakanmaBpiB 1H(QOPMATHKU 3BEPTAETHCA HA aHa3 0a30BUX
MaTeMaTHUHUX 00’ ekTiB  ((QyHKIT, TMOCHIAOBHOCTI, MATpHIli, IHTErpald, TPaHHUIII
nmociiioBHOCTeH 1 (yHKIIH, 30DKHICTh TOCHIIOBHOCTEH, anreOpaiuHi  piBHSIHHS,
mudepeHianbHl piBHIHHS, (QYHKIIOHANBHI PSAM, BUIAIKOBI TOJii, HMOBIpHICHI MIpH,
BUIIAIKOBI BEJIMYMHH 1 T.1.) Ta IPOrPaMyBaHHS.

3acrocyBanass CKM B mporieci HaB4aHHA AucuuiUiiau “JlocmimkeHHS omneparii”
CTBOPIOE MIJCTaBU JJIsl TOETHAHHS TEOPETUYHOTO, MPAKTUYHOTO Ta MPHKIATHOTO ACIEKTiB
HaBYaHHS L€l JUCHUIUIIHU, CHpPUSE PO3BUTKY NpodeciiHoi KOMMIETEHTHOCTi, MOOYyI0BU
PI3HOMaHITHUX MOJIEJICH Ta aTOPUTMIB JIJIsl IPUIHATTS PIIICHb.

[Ipu po3pobnenni metoauku BukopuctanuiM CKM sk 3aco0y HaBYaHHS JOCIIIKEHHS
omepaiiii HeoOX1THO BPaxoBYBaTH poOJIb (PYHIAMEHTAIBHHX TEOPETHYHUX ITOJIOKEHBb SK
IHTErpaliiHOr0 KOMIIOHEHTa HaBUaHHS I[i€l JAUCHUIUIIHHU, peami3allilo MPUHIHITY
MDKIIpeaAMeTHOCTI, Kputepii 1o6opy CKM y mponieci popmyBanHs iH(OpMaIiiHO-OCBITHROTO
CepeIoBUINa, CIIPSIMOBAHOTO Ha I (yHAaMEHTai3a1lii HaBYaHHS.

Po3B’si3yBanHs mpobiem (dyHaaMeHTaizamii HaBYaHHS JOLUJIBHO TIOB SI3yBaTH 3
NOTJIMOJICHHSIM 1 PO3IIMPEHHSAM TEOPETUYHOI 0a3u 3HaHb, BUKOPUCTOBYIOUM 1Ii 3aCO0M JUIs
MIATPUMYBaHHSI HAaBUYAJIbHO-TI3HABAIBHOI Ta JOCIITHUIBKOI MISUTBHOCTI CTYACHTIB, TOJI SK
¢yHaaMeHTanbHI TMOHATTS BIOITPalOTh POJIb IHTETPalliMHOTO KOMITIOHEHTa OpraHizarii
HaBUYaHHS JOCII/DKEHHS OIepallii, sKa IMiJICUITIOETbes 3aBasku BukopuctanHio CKM sk
3aco0y HaBYaHHS.

Buxopucranas CKM y nporieci HaB4aHHS JOCIIHKEHHS orepaliii MaioyTHix (axiBIliB
3 iH(OPMATHKH MEAArOTiYHOT0 YHIBEpCUTETY crpuse GpyHIaMeHTali3alii 3HaHb, ONaHYBaHHIO
TBOPYHMM TIIJIXOJIOM JI0 PO3B’ sI3yBaHHS Pi3HOMAHITHUX Tpo0seM, GopMyBaHHIO MpodeciiHOi
KOMIIETEHTHOCTi, IO JOTMOMOXE iM HIBHJIKO afanTyBaTuUCS 10 MpodeciiiHol AisIbHOCTI,
CIIPUSITUME PO3BUTKY SIK OCOOMCTOCTI 1 paxiBILs.

CKM € cepenmoBumieM i MPOEKTYBAaHHS Ta BHKOPUCTAHHS MPOTPaAMHHUX 3aco0iB
MIATPUMKA HaBYaHHS (YHIaMEHTAJIbHHUX IUCIMIUIIH, TOMY MOXYTh OYyTH BUKOPHCTaHI SK
iHHOBallIfHA TegaroriyHa TexXHoJoris. IlepcreKTMBHUM HampsSMOM iXHBOTO PO3BUTKY €
BUKOPUCTAHHS 3aCc00iB JTaHOTO THIy <«y XMapi», KOJU BUHUKAE OUIbIIE MOMXIHUBOCTEH
aJianTailii cepeoBUIIa HABYAaHHS JI0 PiBHS HABYAIBHUX JOCATHEHb.
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®YHJIAMEHTAJIBHBIE HIOHATUSA KAK UHTETPATUBHOM KOMIIOHEHT
OPTAHM3AIIMU OBYUEHUS UCCJENOBAHUA ONEPAIIAN BY IYIINX
BAKAJIABPOB UHO®OPMATHUKHU

Koryr Yabsana [lerpoBHa

KaHJIUAAT NeJarorndeckux Hayk,

CTapIInii IpenoaaBaTeNpb Kadeapsl HHPOPMATHKH U BEIYUCITUTEIHHON MaTeMaTHKN
JIporoObIucKkuii TOCYTapCTBEHHBIN TeIaroriaecKiii yHUBEpCcUTET MMeHH ViBarna dpaHko,
r. JIporo0sr4, Yxpanna

ulyana_kogut@mail.ru

AHHOTanus. B cratbe mpoaHanm3upoBaHa PoOJb (PYHIAMEHTAIBHBIX TOHSATHH HCCIEIOBaHUS
omepanuil B mporecce o0ydeHHs OyAymux OakalaBpoB HMH(QOPMATHKH M Ha OCHOBE aHAIM3a
OTIpeJIeNIeHbl BO3MOXHbBIE HaNpaBJICHUS HCIONb30BaHUS COBPEMEHHBIX CHUCTEM KOMIBIOTEPHOMN
marematuku (CKM) kak cpencrtBa ¢yHaamMeHTanu3aluu ydueOHOro mporecca. BrigeneHue
(hyHIAMCHTAIBHBIX TOHITHUA WCCICIOBAHHS ONEpAlMid, MX OCO3HAHWC U 3aKPCIUICHUE 34 OIBIT
WCCIIEIOBATENIbCKON  JESTEIbHOCTH  SIBJISIETCSI MHTETPUPYEMOW KOMIIOHEHTOM OpraHu3aluu
00yueHHsI, CO3J]aHAC MEKIPEIAMETHBIX CBs3eH, (DOPMUPOBAHUE Y CTYICHTOB LIEJIOCTHON CUCTEMBI
3HaHUI W TPENCTaBICHWA KaK O TEOPETHYECKHX OCHOBaX, TaK M O MYyTAX INPHUMECHEHUS
MOJIyYEeHHBIX 3HAHUH Ha TpakTHKe. Takke paccMoTpeHa posib CKM B moaroroBke OakaiaBpoB
MHQOPMATHKH, ONIpeeNICHBI HAapaBICHUS Nenarornieckoro ucrnonszoBannst CKM npu uzyueHnn
WCCIIEIOBaHUS OTIEpAITUH.

KiaroueBble cioBa: IIOAroTOBKa 6aKanaBp0B I/IH(l)OpMaTI/IKI/I; HUCCICA0OBAaHUA onepaum‘?{;
(l)yHL[aMCHTaHLHLIC TIOHATHUSI; CUCTEMBbI KOMHLIOTepHOﬁ MaTreMaTUuKu.
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Abstract. The article analyzes the role of basic conceptepgrations research in teaching of
future bachelor of computer science. On the bastie analysis it was determined the possible
use of modern computer mathematics systems (CMSh ameans of educational process
fundamentalization. Singling out the basic conceyft®perations research, their understanding
through experience of research is integrable compof training, the establishment of inter-
subject relationship, the formation of an integatsystem of students’ knowledge and
understanding of both the theoretical foundatiomd the ways to use the acquired knowledge in
practice. Also the role of CMS in training bachslaf computer science, the directions of the
pedagogical use of CMS in studying of operatiosgaech are considered.

Keywords: bachelors of computer science; operations respfimndamental concepts; computer
mathematics system.
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