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TECHNICAL SCIENCES
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AmnoTanis: CTaTTA NPHCEAYEHA JOCILPKEHHIO MPoGeMi HhopMy BAHEA 3MICTY GYHIAMEHTANBHOT MATeMaTHYHOI [T ATOTORKH CTY JeH-
TIiB 13 3aCTOCYBAHHAM 3acoiB iHpopMaLiitHO-KoMYHIKaUiHK TexHOTorH (IKT), YTouHeHD ¢YTh MOHATE MATEMATHUHA IIATOTOBKA,
byHIAMEHTANMBHA MATEMATHYHA MTOTORKA, IHTErPATHBHELA ITiTx1;, JOCTTKEHO MPoGaesy 2aCTOCYBAaHHS IHTEPATHEHOTO M TX0TY B
MpoLeci MaTeMaTHYHOT ITATOTOBKH CTYICHTIR 13 BUKOPHCTaHHAM 3aco0ie [KT, ysaranbHeHo HanpalfoBaHHA BUCHHX B JaHii oGmacTi.
TIpoaeMOHCTPOBAHE 2ACTOCY BAHHA MATEMATHUHOIO alAPaTy IO POIB’ I3YBAHHS NPHKIIAIHHX 241a4 13 BukopHcTaHHaM MS Excel.
Kwrovosi crosa: inmezpanuenuil wioxio, inmezpanis, GyROGMENMATZagin, MaOmeMaOmMuHa FIOZOMOoeRa, INPOPMaiano-KoMyRiKa-

YNl mexnonozii.

Beryn, CrorofHiniHii pHHOK Ipali BHMArae BiJ BHIYCK-
HHKIB BHCOKOTO PIBHA PO3VMIHHA MiKAHCIHITHAPHHX
3B’A3KiB, BMiHHA 3aCTOCOBYBaTH MATEMATHUHHH amapar
MOJETOBAHHEA 00 €KTIiB, ABHII, TPOLECIB, CHCTEM, A/ BH-
pilicEHA npodeciiinx sanau. Bam mMBHMH BMIHHAMH ¥
npodeciiibiii AIATBHOCTI € BMiHHA JIOTIUHO MHCIMTH i 3HA-
XOAHTH PIlICHHS ¥ HECTAHMAPTHHX CHTVALAX, AKTYalb-
HHMH 3aC00aMH ¥ BHPIIICHHI 3334 MaTeMaTHIHOI( MOJE-
MoBaHHA € iHhOpMALIHHO-KOMYHIiKalifiHi TeXHOMOT
(IKT). HocarHeHHA Lineii, IO MOCTABICHI MEPET BHITY CK-
HHKAMH BHIUMX HABMANBHHX 3aKIAJIE, MPAKTHYHO HS MO-
MBS 02 MICBHHX 3MIH ¥ HABYAJBHOMY mpoueci, 6e3 sa-
CTOCYBAHHA IHTCPAKTHBHHX (JOPM TA 2ac00IB HABMAHHA,
HOBITHiX NPHHUHINEB, METOJIB TA MIXOJIE IO HABMAHHA,
indropMALIHHO -KOMYHIKAIIITHUX TeXHOMor1i. OIHHM 3 Ta-
KHX MIXOJIB € iHTerPATHBHHEH MIXLD y mpoueci Gopny-
BAHHA ()YHIAMEHTATIBHOI MATOTOBKH 3 MATSMATHEH 33C0-
Gamu IKT.

Ornasip nydnikaniii 3a Temor crarti. [HTerpamiroo au-
CUHILTIH, PO3IIAIAIOTE B CBOIX mpauwax P. I'vpeeny, 1. Ko-
2m0BChKA, JI. MAaKCHMYYE T4 iHII . BaXUmBi D0CATHEHHA ¥
JOCTiKSHHAX ()Y HAAMEHTANL HOT MATEMATHYHOT MATOTO-
BKH BHCBiTIcHO B pobotax M. Koeromrox, I'. Jlytru, C.
Cemepikosa. [TuTaHEA NinroToBKH daxiBLiB 3aco0aMH iH-
(dopMaLiifHO-KOMYHIKAIIHHUX TEXHONOTIH po3riiaam
sucHi B. bukos [11]. B. I'epmiyacexmit. P. I'vpesuu [10].
M. XKannak, H. Mopse, K). Pamcormii. A, CripiH Ta iHmi.
¥V cpoix mpaudx ¢axieii MiOKPeCTIOITE BAKIHBE 3HA-
YyeHHA 3acTocyBaHHA 3acoliB IKT y iHTerpoBaHOMY Mif-
XOZAi A0 HABYAHHA, 3a6€3MeUEHHA CHCTEMH B3a€MO3B A3KY
HAaBUAMLHO-METOIHYHHEY, HAVKOBO-TCXHIUHMX, OpraHi3a-
UiHHHX KOMIIOHEHT OCBITHROIO HNPOLECY, Pe3yIbTaToM
(OYHKUIOHYBAHHA AKM € indopManiiine i 00YHCIFBATEHE
2a0e3nedeHHA MPOLECY OCBITH, MiIKPECIIOIOTE BHCOKHI
MOTEHUIAT PO3BHTKY OCBITH B JAHOMY HAIPAMKY.

ITpoTe nHTAHHA 3aCTOCY BAHHA IHTETPATHBHOTO MLIXODY
B Mpoueci (P¥HIAMSHTANBHOT MATSMATHMHOI MiATOTOBKH ¥
BHIIOMY HABYAJTBHOMY 2AKIAJI OCBITH i 3aCTOCYBAHHAM
inroPMALIHHO -KOMYHIKAIIIHUX TEXHOJIOTIH € HESIOCTAT-
HBO PO3KPHTHM.

39

MeToK CTATTI € AOCHKEHHS | BHIHAUCHHA CYTI MO-
HATTA MATEMATHYHO! MATOTOBKH. JOCTIKEHHS npodaeMH
3ACTOCYBAHHA IHTEIPATHBHOTO MIAXOAY ¥ MpOLECi MaTe-
MATHYHOI HiITOTOBKH i3 3acTOCYBaHHAM iHdopManiiino-
KOMYHIKAIMIHHX TEXHONOTiH., Y3araJbHGHHA Hampaigo-
BaHbL BUCHHX ¥ JaHil 00NacTi. ASMOHCTpALlS IULIXIE pea-
Ji3anii iHTEIPATHBHOTO MiAXOMY ¥ Mpolec (opMyBaHHA
3MicTY yHAAMCHTANBHOT MATEMATHYHOT MIATOTOBKH Maii-
6yTHiX (axiBLib i3 3acTocyBaHHAM IKT.

Marepiam 1a meroan. Jnd J0CATHEHHA MOCTABICHOT
METH MH BHKOPHCTANH TAKI TEOPSTHMHI MOTOIH IOCHi-
IKCHHA. AKCIOMATHMHHE METOJ, MSTOI Y2arAJbHCHHA,
AHANI3Y, CHHTE3Y, MOPIBHAHHA, MOICIIOBAHHA, CHCTEM-
HOTO AHANI3Y 3 METOK Po3poOKH KOHUENUIT 3ACTOCY BAHHA
IHTeTPATHBHOTO MIIX0JY OO HABYAHHA i 3aCTOCYBAHHAM
1acobis IKT.

Pesyvasrarn 14 ix odropopenns. MaTteMaTHMHA miaro-
TOBKA € MACTHHOK MPHPOIHHYO-HAYKOBOI ((yHIAMEHTA-
JIBHOT) MiIrOTOBEH A4 0araTh0X CIeIANbHOCTEH BHIIHX
HABMAJIBHHX 3AKNAIIB YKpainu. Bona mepembavac Bu-
BMEGHHA OCHOBHHX ()VHIAMCHTAILHHX TEOPiH ¥ ix B3ae-
MO3B'3KY 3 METOK HalyTT4 HABHUYOK ONEPYEBATH i 3aCTO-
COBYBATH OACPKAHI 3HAHHA AK LINICHY CHCTEMY HA NpPaK-
THII]

Kateropiamu MaTeMaTH4yHO MiOTOTOBKH € MaTreMaTH-
YHA IPaMOTHICTh, BMiHHA MaTeéMATHUYHO MHCIHTH, 3aCTO-
COBYBATH MaTeMaTH4HUI amapart y npodeciiiHili miaroro-
BUL. BymeMO BHIHAYATH MATCMATHMHY MiATOTOBKY AK C)-
Kvanicme wrabymux  indueioom  (cv6'ckmom  Hagwauns)
KOMREMeRYIf, o sUHMMILIN SHACHOOK YIReCHPAMOSAHOT
cucmemy Oifi | 3aCMOCO8YVIOMECA ¥ NOOATLUIR npogecii-
Hilt digaenocmi. [6]

DYHIAMSHTANBHA MATOTOBKA 2 MATEMATHKH mnepeada-
yae HAOYTTA MAHOYTHIMH (JAXIBUAMH KOMIIETCHTHOCTEH
IWHPOK® BHKOPHCTOBYBATH METOAH MATEMATHMHOTO ana-
PATY ¥ BLAMOBIIHHX TATY24X JULIBHOCTI, A TAKOMK GaMHTH
BAE€MO3B’ A3KH MK MOJCIAMH TA MATEMATHYHHM OTIHCOM
uux mogenei [3]. HabyTra Takux koMneTeHTHOCTEH 00V-
MOBJICHE CTPYKTYPYBAHHAM 3ATANIBHHX MATEMATHYHHX
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(OYHIAMCHTANBHHX 3AKOHIB, CTPYKTYPYBAHHAM HPHHIM-
MiB, MPABHII, IO BXOJATH OO Mepeiiky GanoBHX ¥ mpode-
ciiuiit migrorosmi. Lei npouec € o3HAKOK (QYHIAMEHTA-
Ji3anii MAaTeMATHYHOI MATOTOBKU.

TepeayMoBH ANA Npolecy (YHIAMEHTANIZANil CTBO-
pro€ inTerpania. Ha nymry Epmonoecekoro H. A

(OYHIAMEHTAMBALIA | iHTerpALiA - e ABI CTOPOHH OI-
Hiel i Ti€d 3 CyTHOCTI, “npIrMoMy QYHIAMCHTAI3ALIA Bidi-
TPAE POJIb CBOEPITHOTO “CHIOBOTO MONA ., SKE BHIHAYAC
BEKTOP IHTSTPALIHHEX mpoueciB v Havui” [2, ¢.160]. Iure-
TpauiiiHi mpouecH Ta mpouec (YHIAMEHTAM3AUI] OCBITH
nepedyBAIOTE B JIANCKTHMHIN €IHOCTI,

3a BuzHaueHHAM [ KosnoBcekoi “iHTerpaumia — e mpo-
LIeC B3ACMO.II eJIeMEHTIB i 30 JAHHMH BIIACTHBOCTAMH, IO
CYIPOBOIKY €TBCA BCTAHOBICHHAM, YCKJIATHCHHAM i 3MiLl-
HEHHAM ICTOTHHX 3B A3KiB MK UHMH €IeMEHTAMH HA OC-
HOBI JOCTATHBO! MLICTABH, B PE2VIBTATI AKOT JOPMYy€ETBCA
JHTerPOBAHHI 00’ €KT (LLMCHA CHCTEMA) 3 AKICHO HOBHMH
BIACTHBOCTAMH, B CTPYKTYPI AKOTO 30¢pIratoThes iHAHBI-
IOyalbHI BIACTHBOCTI BHXIAHUX eNeMeHTiB” [4, ¢. 36]. Jo-
cniauuk 1. AxoBnes [9] BBakac. MO MM IHTETPALEEIO CIIL
PO3YMITH “npoLec 00 €AHAHHA B LiTe” IKHX-HeOYIb cle-
MEHTIB, ¥ pe3yNIBTATI YO0 BHCBITIFIOTECA iXHI HOBi Bla-
CTHBOCTI.

V cpoiii po0oTi Mu ckopHCTaTHCS TyMKoR I Kosnoscs-
KOI TpO Te. IO MPOLEC iHTETpallil CnpHse V3aralbHEHHID,
VIIUTEHEHHK) Ta 3POCTAHHK) iH(opMaliiHol €MHOCTI Hay-
KOBOTQ 3HAHHA [5]. a Ie MpakTHYHO O3HAYAE, IO OKpeMi
3AKOHH i TeOpii MEPEeXOAITh ¥ PaHT 3aradbHHX 1 AO3BOJIA-
KOTh MOACHATH OUIBINY KUIBKICTE BIACTHBOCTEH TA 2B fA3-
KiB. B3acMOIPOHHKHCHHA €JICMSHTIB, IO BIIOYBACTBCA ¥
NPOLRCCI IHTErpALil, BHKITHKAS CTBOPSHHA HOBOTO 00 €KTA,
3 BIACHUMH |HIHBITYANMBHHMH BIACTHBOCTAMH.

BHKOPHCTAHHA IHTETPATHBHOTO MIXOIY ¥ MpoLECi Ha-
BMAHHA Mependavac BOPOBAMKSHHA TAKHX (JOPM Ta MeTO-
IIB HABMAHHA, AKI BIOCKOHAIOIOTE BIPOBAKCHHA ¥ HAB-
YATBHHH MPOURC MOIENTBOBAHHX 33J3M, CHPHAITH BH-
BYCHHK) TA CHCTEMATH3ALIT MOHATH, IO BXOIATH J0 KVPCY
BHBYCHHA THCUHILTIH, WO IHTETPYIOTEC. BaUMBHM KOM-
MOHEHTOM IHTETPYBAHHA 3HAHBR € BHIUICHHA ¥ 3MICTI
OCBITH ()Y HIAMEHTANBHHY, TCHEPATIYIOUHX MOHATE, TSO-
piii Ta 3aKOHIEB, 32 JONOMOTOH AKHX BHABIAIOTECS ICHYIOHI
¥ CHCTEMi MPHYHHHO-HACIIIKOBI 3B A3KH, IO 3B A3KH Te-
OPSTHUYHOTO MATEPIaNy 3 MPAaKTHKOH, BHHHKHCHHA Ta IO-
OyAOBY MEBHHX TEOPIf.

MerTor0 iHTETpaLi HHOTO NPOLECY ¥ BHINUX HABYaNBHHX
3AKJIANAYX, 30KPEMA TEXHIUHHX VHIBSPCHTETAX, € CHOPMY-
BaHHA ¥ CTYJCHTIB LiMiCHOTG YABICHHA MPO CBiT. B TOMY
UHCHI 1 LiTICHOTO VABICHHA NPO CTPYKTYPY HABUAIBHOTO
NPOLIECY. TOTMOMOITH 3PO3YMITH KHTTEB! ABHINA B iX B3a€-
MO3B M3KY. TOMY pe3yIbTaTOM BUKOPHUCTAHHSA IHTETPATH-
BHOTO MiOX0AY ¥ HABYAHHI € POSYMIHHA CTYJCHTaMH B3a€-
MO3B A3KY MDK JHCUHIUTHAMH, LUTICHICTE 3HAHB, PO2Y-
MiHHA BAKIHBOCTI I MPAKTHMHOCTI BHEMEHHA MOHATH, HA-
O¥TTA CTYICHTAMH METOHIB 3J00¥TTA 3HAHB. BaiuTHBHM
HAMPAMOM TNPOLRCY IHTeTPYBAHHA CBOTOJCHHOI BHLIOI
WKOIH € 00’ ¢gHAHHA | KOMOIHALIA CmOCOOIE BHPILICHHA
MeBHOT MpoOIeMH, A TAKGX 00 € JHAHHA 3HAHB Pi2HHX TH-
CUHILTIH A4 BUPIIIeHHA i€l npodaeMu. 3okpema, migyuac
PO’ A3V BAHHA 323241 3 MPEIMETHHM 3MICTOM MEBHOT IH-
CUHILTIHH (HANPHENAZ “MeToou ONTHMI?ALILI B €KOHO-
Miui”) ByIoyeThCA MATEMATHHMHA MOJCHE (HAPHEIAL CHC-

60

TeMA NMiHifHHX AnreGpaiMHAX piBHAHB), 00MHCIICHHA pea-
mizversca sacobamm  IKT, zokpema, Excel, MatLab,
MathCad, Maple Tomo [4].

ENeMEHTAPHOK OAMHHICK) B iHTETPALIHHOMY NPOIIEC
€ IHTCTPOBAHE 3aHATTA, OCKUTLKH I (pOopPMa HABUAHHS € Ca-
MOJOCTATHBOK} TA LILCHOKO i HE 3ANC/KHTE Bi CTPYKTYPH
YCBOTO HABMAJIBHOTO MPOLECY.

IHTerpOBAHE 2AHATTA JOMOMATAE BHEIAIAMEBI pitHOGI-
YMHO | IPYHTOBHO C(IOPMYBATH KOHKPSTHI MOHATTA ¥ CTV-
IOEHTIB, A TAKOXK JA€ MOMCUIHBICTE ¥CBLIOMHTH BAMIIHBICTE
UHX MOHATH, PoOHTH BAACHI yMoBHBOAH, Hapeoemo kia-
criKALi0 IHTSTPOBAHHX JAHATE OWOGKIHUNHOK MEMOK
[1]); 1) iHTETPOBAHI 2AHATTA 2ACBOEHHA HOBHX 3HAHD; 2) IH-
TRIPOBAHI 3AHATTA (OPMYBAHHA NMPAKTHMHHX YMIHB 1 HA-
BHMOK; 3) IHTErpOBAHI 3AHATTA V3ATALHSHHA i CHCTeMA-
TH?AUII 3HAHE; 4) IHTETPOBAHI KOHTPOJIbHI 3AHATTA [1]; 34
EHARAMY HaeYaTbHOT Oigaerocmi. 1) BCTYIHI IHTEIPOBAHI
JAHATTA, 2) IHTCTPOBAHI 2AHATTA MEPBHHHOTO OTHAROM-
JIEHHA 3 MaTepianoM; 3} iHTEIpoBaHi 3aHATTA (POPMYBaHHA
MOHATH, BHBUCHHSA 3AKOHIB i NMpaBHL 4) iHTCTPOBaHI 3a-
HATTA 3aCTOCYBAHHS 3HAHBL HAa MpPAKTHLI, 5) iHTSIpOBaHI
3aHATTA POPMYBAHHS NPAKTHUHHX YMiHE | HIBHUOK; 6) 1H-
TETPOBAHI 3aHATTA MOBTOPCHHA 1 Y3aralbHEHHA MaTepiay
[7. C. 296]. [lepen THM SK NPOBOAHTH IHTETPOBAHE 3a-
HATTS BUKJIANAY YiTKO BU3HAYAE Memy, AKY BiH MPArHe A0-
CATHYTH BIPOBAMKYIOUH 3aHATTA ¥ HABYAIBHHI MPOLIEC.
BHXOAMUH 3 ULOTO (POPMYE 3mic IHTETPOBAHOTO 3AHATTA
Ta cHOcobE JAAEHOCH,

JoIiMEHO BHAUHMTH METOAWUHI NPHHIHIH, HA OCHOBI
AKHX OVIyTe 00 €OHYBATHCA, CHHTEIVBATHCA TOHATTA,
TeMH iHTCTPOBAHHX JUCLMIUTHH. JO MemoOuuHIX npiH-
yunie 00 € JHAHHA THCUMILTIH MOKHA BLIHCCTH. OMOPA HA
SHAHHA 2 0AraThOX JHCUHIUIH, B3A€MO3B A20K B 3MICT1 OK-
PEMHX JHCLUHILTH, 30MDKCHHA OTHOPITHHX IHCUHILTIH,
PO3BHTOK ZATANBHHX PHC II4 PATY JHCUHIUTIH.

Ha crorogmimHii JeHE HAHOIBII MOWHPEHAMH ¥ 34-
CTOCYBAHHI € eneKTpOoHHI Tabmuui MS Excel, v saxmux 2a-
GerneuyeTECA MPOLCC PO2B A3YBAHHA MATSMATHMHHX 3a-
JaM.

Hapenemo NpHKIAT 3ACTOCY BAHHA IHTSTPATHBHOTO MiJ-
XOOy MiJ ¥AC BHBMEHHS JTHIHHOT AnredpH 13 BHKOPHCTAH-
HaM 3aco0ie IKT. Tema 3anarTa “MaTpHIli. BUSHAYHHKH T
CHCTEMH NiHilHMX PiBHAHD . BHEUEHHA JaHOI TEMH AOLi-
JIBHO 3AIHCHIOBATH LIMAXOM TOCAHAHHSA PO3B A3YBAHHA
CTYACHTAMH 33BJaHbL BPYYHY i3 PO3B’A3YBaHHAM 3 BHKO-
PHCTaHHAM ¢eKTpoHHHX Tafmuub. Ha croroaHimmii
JcHE HAHGIMBII MOMMPEHAMH € ¢MCKTPOHHI Tabmimi MS
Excel. y axux zale3meuyeThes MpoLec BHPIIICHHS Mare-
MATHYHHX 3a71a4. Po3e’asyBaHHA 3aaau miHiliHol amreSpH
34 TOMOMOTOK KOMI HTEPHHX CHCTEM 3HAYHO 3MEHIIYE
TPYJIOMICTKICTh €TaNiB MOIIYKY PilllcHHA. BHTPAaTH vacy.
3a0eIMEUVIOTE  MOMJIHBICTE  YAPABAATH — NPOLIECOM
PO3B’ A3YBAHHA 3A0AMI. 3ACTOCY BAHHA KOMIT OTSPHHX CHC-
TeM JO3BOAE CIPOCTHTH Mpoueaypy nodopy mapaMerpis
METOTY. JOCTIIHTH BILTHE MCBHHX 3MIiH B ¥YMOBI 330341 HA
X1, PO3BE’ 3y BAHHA, 3JiHCHHTH NOPIBHAILHY XAPAKTCPHC-
THKY 3ACTOCYBAHHA Pi3HHX METOIIB A0 PO2B’ I3¥BAHHA 3a-
Javl Tomo. Ha ceoromHimHiif JeHE WHPOKO BHKOPHCTOBY -
KOTBCA WA NOWYKY PIMEHHA MATEMATHYHHX 32324
KOMIUIOTEpPHI CHCTeMH, 3okpema, MS Excel, MatLab,
MathCad, Maple, Mathematica 1 inmi. Js uux CHCTeM xa-
PAKTCPHHM € 3pYYHEH iHTep(eHc, maTpHMKA BHKOHAHHA
MATEMATHYHHX ONEPALii 33 JOOMOTor HAGODPY (v HEKLIH
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Ta/ado CNCUiAIBbHUX MOAYTiB. TOTYIKHI rpadivHi 3aco0m.
MiArOTOBKA MATCMATHYHHX TCKCTIB. 3a0C3MCUCHHA 1MMO-
PTV Ta CKCMOPTY JaHHX. MaTeMaTHIHI KOMIT HOTCPHI CHC-
TCMH  J03BOMSIOTH  PCANI3YBATH  JICKIILKA  MCTOIIB
PO3B S3VBAHHA MATCMATHUYHHX 34344 3ACKHO Bij CIICLH-
(pixu uux 3a1a4.

Om:xe. mepea MOACHCHHSIM CTY ACHTAM TeMHu «Po3B a3y -
BAHHA CHCTCM TiHIWHHMX PiBHSHBY JOLITBHO MPOICMOH-
CTPYBATH NMPHKIA] PCATbHOI 34334l 3 TIIAHYBAHHS BUPOO-
HHLTBA.

3azava. Ha mianpueMCTBI BHIOTOBISFOTH MPOIYKIHHO
TPLOX BHIiB. BHKOPHCTOBYHOTb I8 LOTO CHPOBHHY: |
(N). 2 (P) i3 (K). HopyM# BHKOPHCTAHHS CHPOBHHH HA BH-
FOTOBJICHHS OJWHHLI MPOAYKLUii mogani v Tadanui 1. O6-
CAIT 3aMAaciB CHPOBHHH BiAMOBIZAHO IMj. M. N3 TOJAHHHN ¥
Tadmui 3. SAxui 06cAT MPOAYKIUIT KOKHOTO BHIY MOMKHA
BHFOTOBHTH MAKMH 3amacH CHPOBHHH 1;=300. m>=200).
ms=4307

Taﬁ.‘muu 1.1 ]0[).\[[»‘] BHKOPHCTAHIB CHPOBHHH Ha BUIOTOB-
JCHs O;MHUAI HPOJIVKIGT

Lpoykitis Compopoms
i 1N 2(7) 3(K)
Hpoaykniss 1 |0,08  [050  |0,08
Hpojykiis 2 {040 [0.03  [0.30
Hposwiatis 3 1030|020 [0.80

CucreMmu JiHIHHHX PIBHAHL MOJKHA PO3B 3V BATH 32 10-
MOMOror oOcpHeHOT MaTpHin. 3anuc
& +uotaX. =h,

0.08x, +0.5x, + 0.08x, =300;
0.4x, +0.03x, +0.3x, =200;
0.3x, +0.2x, +0.8x, =450.

CryacHTaM MOTPIOHO 3ayBayKHTH. 1O MATPHUA A 174
JaHoi 3a3a4i 000B A3KOBO NMOBUHHA Oy TH NPOYy KTHBHOIO.
TpoAyKTHBHICTb NCPCBIPAETLCA 3 BiANOBIIHMMH KPHTC-
pisMu,

1. 3HaiizcMo OOCPHCHY MATPHLIO 32 JI0MOMOrow MS
Excel (puc. 1):

1. Becacmo MaTpuio koc(hiLli€HTiB A v AlanasoH KoMi-
pok. Hanpukiad A2:C4. BCKTOP BiIbHHX WICHIB b — ¥ aia-
nazon E2:E4.

2. Buaiasemo 001aCTb BillbHHX KOMIpPOK. Ac 6vAac cTBO-
pcHa HOBa Marpuus. Hanpuiiaa, A7:C9. Bukopucrosy-
emo (yHkuiro MOBP(). ¥ 110:1¢ apryMcHTiB K0T BBOAMMO
macue A2:C4. o070 BiANOBIAHI 3HAYCHHA CACMCHTIB Ma-
TpHLi A. Haruckaemo OJHOYACHO KIaBitmi
Ctrl+Shift+Enter. Otpusyemo MaTprio Al

1l. 3HaiiacMoO PO3B A30K CHCTCMH PIBHAHbL 3a (popmy-
om0 x=A4"h.V PC3YIBTATI MHOMKCHHSI MATPHLUI Ha
BCKTOP PO3PAXOBAHA MATPHL MAE PO3MIPHICTh BEKTOPA.

1. Bexrop BisbHEX acHIB b BBeaeMo v giamaszon E2:E4.

2. Muoskumo Matpuwo A Ha Bekrop b. [1as wsoro su-
rxopucToByemo (hyHkuiro MYMHOMXK (Macugl: Macug2).
NPHYOMY KiZIBKICTh CTOBMUIB apryMmeHTY Macusl wae
OVTH TAKORK. AK 1 KIIbKICTD psiakiB apryMceHTY Macue2. Pe-
J¥IBTATOM MHOJKCHHS MATPHILb € MACHB 3 TAKOK CAMOK)
KiZbKICTHO PAAKIB. 0 i MacuBl. 1 3 TAKOIO CAMORO KiTbKi-
CTH0 cTOBNUIB. WO it Macus2. Buaiasemo aianasoH komi-

nXi et d,,x, =b, pox F7:F9. y sikonMy Gyac CTBOPCHA MATPHLIL. Y HAILOMY
€ PIBHOZHAMHMIL 10 3AIHCY BUNAKY 1iC BCKTOP X PO3B #3KiB CHCTCMHM PiBHsAHb. BuKo-
— = i pucroBvemo (yvukuiro MYMHOX(). v nosie apryMcHTiB
A-x=b Ag axoi BBOaMMO Macus A7:CY aianasouis Marpuui A Ta Ma-
gy a, X, b, cus F7:F9 Bektopa b. HaTtuckaemo 0AHOHACHO KIaBilmi
A=l .. | b=l Ctrl+Shift+Enter. Otpumyemo Bekrop b.
pe P . 3 g % TaxuM YHHOM. PO3B SI30K CHCTCMH piBHsIHbL: X1=188.77:
] i " " x2=511.59: x3=363.81. TodT0 3 JaHUX 0OCATIB CHPOBHHH
X MOKCMO BUFOTOBHTH BiANOBIAHY KiJIbKICTb NPOAVKUIT KO-
_ : - HKHOTO BHY.
Poss'asox X = cucremn A -X=Db 3Haxo-
A B i i E
X | 1 Matpuug A { koediuicutn) BekTop b
AATBHCS 34 JOTMOMOTOK) MHOMKCHHSI 30iBa IBOX YACTHH PiB- 2 0,08 05 008 300
HOCTI Ha 0GCcpHCHY MaTpuLio 7 | 3 04 003 03 200
A A 3=A D : 4 03 02 08 450
’ 5
E-x=A4":b. ' 6 Obeprena matpnua A’ BekTop X
;:A |’E . | ¥ 03208568 342248 -1 31551 x'=| 1887701
PO3B'sKCMO TIOCTABIACHY 3a1a4y. TTO3HAMHMO ucpes Xi. | 0| 21T 036510 00713 xZ: ALl AES
X2. X3 00CArH MPOAYKUii KOMKHOLO BHIY. sKi TMOTPIGHO 2| -Obddl 1,180 176114 % =] Jesdtas

E o IR VR BT Y CTACT OV S Excel
SHAMTH 3 Y PAXY BAHHAM HASBHOI Ki-1bKOCTI CHPOBHHH, Ma- Puic. 1. Posp ssypanis sajiavl v cuereni MS Excel
TCMATHYHA MOACIb JAHOT 33344l € TAKO):

a;x, +2,,X, +a,3x; =b,;

Omxe. PO3B A3V BAHHA CHCTCM TiHIHHHX PiBHSHB MATPH-
YHAM MCTOIOM MOJKHA 3AIHCHWTH V Takuii cnocid 1 BiH
NPHIHATHH ¥ MATCMATHII. AK OJHHH 3 BAACTHBHX MCTOIB.
ayX; +8,X, +3,X,; =by)

[MoxpoxoBwii ONMKC 3ATHCHCHUX J1# MOJKHA OTIHCATH HA-
CTYTHHM YMHHOM:

1. ByayeMo MaTeMaTHUHY MOICTb. B HAIOMY BHOAAKY
— CHCTCMA TiHIHHHUX a:1rcOpaidHHUX PIBHAHD.

a5X; +85,X,; FauX; =b,,

TNiacTaBHBIUM MOYATKOBI JaHi 3aJa4i ¥ CHCTEMY piB-
HAHB. OTPAMAEMO

61
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2. Po3B 420K IIVKAEMO METOIOM OOCPHEHOI MATpHLUI
Mig 4AC BHEBMEHHA HA MPAKTHYHHX 2AHATTAX TeMH “Ooep-
HCHA MATPHUA .

3. O0uuHcneHHs 3AIHCHIOHTECA 33 JOMOMOToK MS
Excel.

4. KpiM Toro A0OLiNBEHO O3HAHOMMTH CTYJCHTIB i3 3aco-
Ganu pose’a2ania CJIAP 3a gomoMoroio sianosigHux ¢y-
uiuiii CKM MatLab, MathCad, Maple i in.

TAaKHM HHOM IMPOCKTYBAHHA 1 KOHCTPYIOBAHHA JHIAK-
THMHOTO KOMIUIRKCY MUKIPSIMSTHHX IHTeTPALIHHEX mpo-
LUCCIB MAE HA MSTI CTBOPEHHA BHKIAZAMEM mpodeciiHo-
OPIEHTOBAHOTO HABMAILHOTO CepegoBHLA [7 ¢. 293] pe-
IWVIBTATOM AKOTO € MIHOHHHE YCBIOOMICHHA CTYISHTAMH
MCBHUX MOHATE, PO3YMIHHA BAKIHBOCTI BHEBYCHOTO MATE-
pianxy, HAGYTTA 2HAHB, ¥MiHB, HABHMOK., CTBOPCHHA TAKOTO
OHIAKTHYHOTO KOMILIEKCY 00YMOBIIOETECA CHHTE30M M0~
HATB, TEM | PO2JLNB OKPEMHX THCLMILTIH.

BucHoBrH. [HTerpaTHBHMI MiIXiT 00 HABYAHHA 2300v-
BauiB BHINHX HABUANBHHX 3aK1a0ie, S0KPeMa Mil 4ac BH-
BUCHHA BHINOI MATEMATHKH. iH(OPMATHKH . COpHIE TTHG-
MIOMY YCBITOMICHHK) CTYICHTAMH CYTI BBEICHHX MOHATh

TA POYMIHHKO (X MPHKIAZHOTO 3aCTOCY BAHHA, JOTIOMATAE
POIVMITH MPHMHHHO-HACTIIKOBI 3B A%KH TCOPETHMHOIO
MATEpiaNy, BHHHKHCHHA TA mMOOVIOBY NEBHHX TEOpiii
3po0neHo BHCHOBOK NP Te, 0 OCKiMbKH IHTETPaTHBHHI
MiOXIA POZKPHBACTBCA YEPE3 CHHTES 1 B3A€MONPOHHK-
HEHHA €JIEMEHTIB PisHHX rajyseil 3HaHb, BiH € QOpMOTBO-
PHOIO TA PYIIHHOK CHIIOK A/ opMyBAHHA 3MicTY vH-
JAMCHTATBHOT MATEMATHYMHOI TA IH(MOPMATHBHO! MIr0TO-
Bku 3000vBadie BH3. HeoOxigHICTE IHTETPOBAHOTO, CHC-
TeMHOTO BnpoBamkeHHA cyvacHHX IKT ¥ HaBYAMBHEHI
npouec 3ade3neyuTs JopMyBaHHA IHPOPMALIIHOT KOMIIe-
TeHTHOCTI, OLIbII AKICHE HABMAHHA TA iHTRICKTYANbHHI
PO3BHTOK CTVICHTIE.

BaskIHBHM HANPAMOM H0AAILIIHX HAYKOBHX PO3Bi-
OOK € JOCHDKCHHA 2ACTOCYBAHHA IHTCTPATHBHOTO Mia-
X0Oy Mig 4aC BOPOBALKCHHA 2aco01B iH(GOpMALIHHO -KO-
MYHIKALHHHX TeXHONOTIH B HABYATBHHI MPOLIRC LI YA
BHBYCHHA OKPEMHX PO2JilliB MATCMATHYHHX TA iH(pOpMa-
THYHHX JHCIHIJLH, K METOAY BIUTHBY HAa ()VHIAMEHTAI-
3A1iK HABYATEHOTO MPOLECY.
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HurerpaTHeHbIi noxxoen B npouecce GyHIaMeHTAIBHOH NOATOTOBKHE N0 MATEMATHEE ¢ HCOOIBI0BAHNEM cpencTB HHdopMa-
OHOHHO-KOMMYHHHEALHOHHBIX TeXHOHOTHI COHCKATe1eH BbKCLIere 06pazoBaHHA
B. H. Knoukn, O. B. Knouxo, A. A. Kotomuey
AHBOTALAA: CTAaThA [IOCBAILCHA HOCTIEAOBAHIIO TPOSIeMEl (GopMHPOBAHHS cONEPKaHMA GyHIAMEHTANBHONH MaTeMaTHYCCKOH [104-
TOTOBKH CTYJEHTOB ¢ TIPHMEHEHHeM CPeICTB HMHPOPMALHOHHO-KOMMYHHEAIHOHHOH TexHonoruit (MKT). YTouHeHO CYTEH MOHATHI
MaTeMaTHYecKasl MOATOTOBKA, (PYHIAMCHTATBHAL MaTeMaTH4eckas [OATOTOBKA, HHTSIPATHBHEL [TOIX0]; HecleqoBaHa [IpodleMa
MPHMEHEHH HHTeI PATHBHOTO TI0,1X0]1a B NPoLecce MaTeMATHYeCKoH OITOTOBKH CTYAEHTOB ¢ HCMoMb30BaHHeM cpeacts HKT, o6o6-
IIeHHO HApaGOTKU YYeHBIX B JaHHOH ofmacTi. [IpogeMOHCTpHPOBAHC NPHMEHEHHE MATEMATHYECKOTO alllapaTa K PEIlcHHR [IPH-
KIIAJHELY 24734 ¢ Heloms3oBaHieM MS Excel.

Kaouegste croga; VHTETpAaTHBHEN NIOAX0/, HHTEIpals], (yHAIMEHTAIIH3ALIA, MATEMaTHUCCKAd TI0ATOTOBKA, HHpOPMALHOHHC-
KOMMY HHKALTHOHHBIE TEXHOIOTHH,

An integrative approach to the process of fundamental training in mathematics with the use of means of information and
communication technologies for higher edncation degree
¥. L Klochko, O. V. Klochko, A. A Kolomiets
Abstract: The paper considers the issue of content formation of fundamental mathematical students training with the use of information
and communicational technologies (ICT). There had been specified the essence of the concepts of mathematical training, fundamental
mathematical preparation, integrative approach; there had been researched the issue of applying an integrative approach to the process
of students training in mathematics using ICT, there had been generalized the achievements of scientists in this field. There had been
demonstrated the use of the mathematical apparatuses to solving the applied problems using MS Excel.

Keywords: integrated approach, integration, fundamentalization, mathematical training, information and communication
technologies.
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