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Muxanesuu Bosiogumup MapkycoBu4, JOKTOp TEXHIYHUX HayK, Ipodecop, 3aBiayrounii
kKadeaporo BUIIOI MaTeMaTUKA BiHHUIIPKOTO HAIIOHAIBHOTO TEXHIYHOTO YHIBEPCHUTETY,
M. Bigans

Kpyncbknii  SpociaB  BoaoammupoBu4, acucTeHT KadeIpu BHUIOI MaTeMaTHKH

BiHHUIIPKOTO HAITIOHAIEHOTO TEXHIYHOTO YHIBEPCUTETY, M. BiHHHIIS

PO3BUTOK CUCTEMU MAPLE Y HABUAHHI BUIIIOI MATEMATUKHU
AHoOTaNiA
AKTyalbHICTh MaTepially, BHKJIQJCHOTO Y CTarTi, OOyMOBJeHa HEOOXITHICTIO
pO3poOKM 1 BIPOBAIKEHHA HOBITHIX 1H(GOpPMAIifHMX TEXHOJOTIM y HaBYaHHI BHIIOL
MaTEeMaTUKA 3 BHUKOPUCTAHHSM CHCTEM CHMBOJIBHOI MareMmaTtuku. HaBenmeHo crucnuii
anaii3 makeriB Maplera MathematicaBucBiTieHo OCHOBHI pe3y/IbTaT aBTOPIB Y HAIPsMi
pO3pOOKH, Yy CEpeIOBHUINI CHUCTEMH CHMBOJLHOI Maremartuku Maple, HaB4ambHOTO
KOMIUIEKCY 3 BHUIIOI MaTEMAaTHKH, OCHOBHHM €IIEMEHTOM SIKOTO € TIPOIeypU-TPEHAKEPH,
110 JI03BOJISTFOTH BiAITBOPIOBATH BECH MPOLIEC PO3B’ I3yBaHHS THIIOBUX MaTeMaTHYHUX 3a/1a4.
HaBeneHno pe3ynbraTet poOOTH TaKHX MPOIEIYp 3 PO3B’I3yBaHHS THUIIOBUX 33jad i3 Pi3HUX
PO3ILTIB BUIIOI MaTeMaTUKHU 3TiTHO MPOTpaMu sl TEXHIYHUX yHiBepcuteTiB. [lopymeHo
MUTAHHS TIepeBar i METOJAMKN BUKOPUCTAHHS MOMIOHUX Mporpam, 30Kpema, TMOB’ s3aHuX 13
nediuToM JTileH30BaHuX Komii cuctemu Maple.
KarouoBi ciioBa: mponeaypu-TpeHa)XepH, CHMBOJBHI OOYHMCICHHS, CEpPEIOBHUIIE

Maple,Buiiia MaTemMaTHKa.

CbOroJieHHSI XapaKTePU3y€eThCs CTPIMKUM HAKOMUYYBAHHSIM KUTBKOCTI 3HAHB, SKUM
BOJIOJII€ CYCHIJIBCTBO. SIK HACHIOK CIOCTEPIraeThCs TEHJICHINS Ha 3MEHIICHHS KITbKOCTI
TOJUH ayIUTOPHOI POOOTH 3 BHUIIOI MATEMATHWKH, BiBEACHHX Y HABYAIBHOMY ILIaHI
MIATOTOBKU OakalaBpiB 3 1H)XKCHEPHHUX CHEIlalbHOCTEH. Y TOM e yac Ha PUHKY Mpalii
MOCTIHHO MIABUIIYIOTHCS BHMOTH JO CIelialicTa, 30KpemMa 10 #oro iHgopMaiiiHoi 1
MaTeMaTUYHO! KyJbTypu. Taki yMOBH CTBOPIOIOTH HEOOXiJHICTh MOCTIHHOTO MOIIYKY 1
pO3pOOKH «HETpPaAUIIMHUX TEJaroriYHNX TEXHOJOT1M, 3aCHOBAaHMX Ha BHUKOPHUCTAHHI

koM totepiB» [1]. MOXIMBOCTI Cy4aCHMX NpPOrpaMHHMX MPOAYKTIB Ha 3pa3ok



MaTeMaTUYHOI CUCTEMH CUMBOJILHOI MareMaTuku Maple e nexiabka JecsTKiB pOKIB TOMY
3maBanucs 0 (aHTacTHYHUMHU. BogHodac, Ha OCHOBI OLIbIN, K JECATHUIITHBOTO JTOCBITY
3aCTOCYBaHHS B HABYAIBHOMY TMporeci 3 BUIIOI MareMaTuku iH(OpMaIiiHO-
komyHikamiiaux Ttexaosorii (IKT) ma ochoBi cucremu Maple, aBropu OGaratopa3zoBo
MEPEKOHYBAIUCS Y HAA3BHYANHINA CKIAQTHOCTI €(QEKTUBHOTO BHKOPUCTAHHS IITUPOKHX
MOSKJIUBOCTEH 11€1 cUCTEeMHU AJis JOCATHEHHS 3aJIeKJIapOBaHMX IIIed y paMKaxX 1CHYHYOi
nporpaMu 3 yKa3aHOi JUCIHILTIHUA. be3yMOBHO, MOXHA OIHCATH JOBTY HU3KY CHUTYaIlill, Yy
SKUX 3acTocyBaHHs Maple € BiJHOCHO MPOCTUM 1 O4YEeBUAHO €(PEKTUBHUM. XapaKTepHUMH
NpUKIagaMyd € Taki: JeMOHCTparlis rpadikiB ampoKCHUMaIli TPaHCUEHASHTHUX (YHKIIIH
MOJIIHOMAaMHU PI3HUX CTENEHIB;, MOOyJ0Ba YACTHMHHHUX PO3B S3KiB Iu(EpeHIIaIbHOTO
piBHSHHA 1 rpadikiB (yHKIIH a8 Bidyamizailli pi3HUX THITIB HEBU3HAYEHOCTI TIpHU
3HAXO/DKCHHI BIJMOBITHUX TpaHMIlb. Alle mMojiOHe BUKOpucTaHHs cuctemu Maple —ie
HaBITh HE «BEpXiBKa aicOepra». Ha rimmboke mepekoHaHHS aBTOPIB, MOTEHIIAN €T
CUCTEMH, 3 TOYKH 30py MiJABHUINCHHS €()EKTUBHOCTI HABUYAJIHHOTO TMPOIECY 3 BHUIIOL
MaTeMAaTUKH, HE3PIBHSAHHO OLIbII MOTY)KHUU. Aje meprm crnpodu (i He TIABKH TepIin)
BUKOpHCTaHHs cucteMu Maple HaBiTh 11 ayauTopHOi poOOTH (HE KakKydd BXKE IPO
CaMOCTIiiHY pPOOOTY CTYICHTIB) MPHBEIU JO MMapaJOKCAIbHUX PE3yJbTaTiB: 3aCBOEHHS
CTYJICHTaMH MPOTPAMHOI0 MaTepiany 3 BUIOI MaTEMaTUKHU BiAOYBaJOCs HA TIpIIOMY PiBHI.
PerenpHuit aHami3 CTBOpEHO! CUTYyaIlii MOKa3aB, MO0 TOJIOBHA MPUYHMHA TOSBH BKAa3aHOTO
nmapajiokCy TmoJjiArajga SK Yy BIICYTHOCTI BIAMOBIAHUX METOJAMYHHUX MaTtepiaiiB 1
POrPaMHOTO 3a0€3MeYeHHs, TaK 1 BiANPaIbOBaHOI METOIUKH iX 3acTocyBaHHsS. OUYEBUIHO,
mo moji0Ha cuTyalis € TUIOBOK:. «HakomuueHWil BITYM3HSIHUN Ta CBITOBUU JIOCBIJ
BukopucTtanHs IKT B OCBITI mokasye, 110 MpOrpec HUX TEXHOJIOTiM 3HAYHO BUIIEpEIKA€E
METOMYHI MiIX0/IH, SIKi CIIUPAIOThCS Ha 3a3HAa4YeHI TeXHOIorii» [1].

Y po6orax M. I. XKanpmaka, O. b. Xwunbnosa, B. I. Kmouka, FO. I'. JloTroka,
H. B. Mopsze, C. A. Pakoga, FO. C. Pamcrkoro, C. O. CemepikoBa, O. B. CiiBakoBCbKOTO,
IO. B. Tpuyca Ta IHIIMX BeJNMKa yBara NOPUIUISIIACH NUTAHHSAM BIPOBAKEHHSA Y
HAaBYAJIBHUI TIpollec BUIMX HaByanbHHUX 3akianiB IKT Ha OCHOBI cucTeM KOMI FOTEPHOI
MaTeMaTUKU. AJie 0 UbOTO Yacy HEJOCTaTHbO yBAaru MPUIUICHO MUTAHHSAM PO3POOKHU
IPOrPaMHOTO 1 METOAMYHOIO 3a0e3MeueHHs KOMI IOTEPHUX TPEHAXKEpIB PO3B’ S3yBaHHS
TUTIOBUX 33J1a4 BUIIOI MATEMATUKH 3 peaji3alliclo CAMBOJIBHUX O0YHCIICHb. 3aBIaHHS 1€l

CTATTI TOJIATa€ y BUCBITICHHI OCHOBHUX pE€3YyJbTaTiB aBTOPIB y HAIMpPSMKY PO3POOKH B



cepenoBuii Maple HaBYaTbHOTO KOMITIEKCY 3 BHIOI MATEMATHKH, [0 BKIIOYA€E TEHEPATOP
3aBllaHb i TPEHAXED, KU BIATBOPIOE BECh MPOIIEC PO3B’ SI3yBaHHS THIIOBUX MAaTEMaTHYHUX
3aja4. Yrepiie npo CTBOPSHHS TaKOTO KOMILJIEKCY MOBa iijie B podoTax [2, 3].

Cepen cucteM CHMBOJIBHOI MaTeMaTHKH JijiepaMHd 3BHYaiiHO BBakaroTh Maple i
Mathematica: Kam e ombiT anpo0anuu W HMCIOIB30BAHUSI YETHIPEX MAaTEMATHYCCKHX
naketoB Mathematica, Reduce, Maple, MathCABR pazanuHbix MaTeMaTHUYECKHX U
(GU3MUECKIX MPUIIOKEHUSIX MO3BOJISIET HAM paccMaTpuBaTh maketsl Maplen Mathematicas
Ka4yecTBe OCCCIOPHBIX JINAECPOB (Ha OCHOBE CICIHATBLHOIO 00O0OIICHHOTO MHICKCA) Cpeau
BCeX HU3BeCTHBIX Ha ceroans coBpeMeHHbIX CKA.» (CKA — cucremMa KOMIBIOTEPHOM
anreopsl) [4, ctop. 4]. Jlo Toro x «... maker Maple momydaer Bce Ooubliee
pacmpocTpaHeHHEe HE TOJIBKO KaK CPEJICTBO PEIIEHUS Cyry0O MaTeMaTHYeCKHX 3a/1ad, HO U
B TaKOW Ba)XHOW 00JACTH, KaK MEPECMOTP IMOAXOJ0B K MPEMOJaBAHUIO B BBICIICH MIKOJIE
MaTeMaTUYECKH OPUEHTHPOBAHHBIX AMCIUIUIMH, ONMPENENsisi BO MHOTHUX CIy4asX METOIHMKY
U METOJOJIOTUIO KaK OCBOCHHUS TMPEAMETOB, Tak W wmcmonb3oBanus [IK nmns pemenus
MaTeMaTHYeCKHX 3a/1a4 Pa3IMYHOro Ha3HaueHus.» [5, cTop. 7].

CBoro vacy, Ha OCHOBI mepIoro 3HaiiomctBa 3 nakeramu Maple Vi Mathematica,
aBTOPH IHTYITHBHO HaJally MepeBary nepmomy. 30KpemMa, 3aBIsKi OUTbII qpyKeTto0HiH, 3
NepIIoro TMOIJISALY, BIACHIM MOBI MpOrpaMyBaHHs. 3 4acoM 3’ SIBIISUTUCS TBEPKEHHS, IO
HiATBEP/UKYIOTh HETIOMHJIKOBICTE oOpaHoro uwisixy. Tak, y [4] 3a3Hagaethcs «K
HemoctaTkaM cucteMbl Mathematicacnenyer otHecTr pa3se 4TO BecbMa HEOOBIYHBIN SI3IK
nporpamMmmupoBanus», «lakum obpazom, Maple — 3T10, moxkanyi, Hamboiee yIa4HO
cOamaHCHpOBaHHAs CHCTEMa W OECCIOPHBIA JHAEpP MO BO3MOXKHOCTSIM CHMBOJIBHBIX
BBIUYMCIICHUH 11  MaTeMaTUKH. ...COYETACTCS 3/IeCh C JIETKO 3allOMHUHAIOIIMMCS
CTPYKTYPHBIM SI3BIKOM ITPOTPaMMHUpPOBaHHS, Tak 4To Maple MmoxxeT ObITh HCIIOIh30BaHA KaK
JUTs HEOOJIBIIMX 3a/1a4, Tak U JUIsl cephe3HbIX mpoekToB. K HemoctaTkam cuctembl Maple
MOYKHO OTHECTH JIUIIb €€ HEKOTOPYIO <3aTyMUYHBOCTH», IPUYEM HE BCETJa 0OOCHOBAHHYIO,
a TaK)Ke 0YEHb BBICOKYIO CTOMMOCTh 3TOW MPOTrpaMMbl (B 3aBUCMOCTH OT BEPCHUU M HaOOpa
OMONMHMOTEK IIeHa €€ JTOXOAMT J0 HECKOJIBKUX JIECSATKOB THICSY JOJUI., MpaBAa CTyIEHTaM U
HAYYHBIM PaOOTHHKAM TpEIIararoTcs ACHIeBble BEPCUH — 3a HECKOJIbKO COTEH JOJUI.).»
[4].

Crnix 3a3HaYuTH, IO BCi MOPIBHIOBAJIBHI OLIHKA MAlOTh 3HAYHY CyO €KTHBHY

cknanoBy. o Toro i curyaliss JTAHAMIYHO 3MIHIOETHCS, SK 3 TOSBOK HOBHUX BepCiid



OPOTPaMHMUX IMPOJYKTIB, TaK 1 3MiHAMHU B TOJITHII iX MPOCYBAaHHS Ha PUHKY, a TaKOX
3aJIeKHO Bij Oarathox 1HmUX (akrtopiB. Ha crorogni oOuaBa 1 MakeTH IIUPOKO
BUKOPHUCTOBYIOTHCSI B YHIBEPCUTETAX MPOBITHIX HAYKOBUX JIEPIKAB.

OauMH 13 TOJOBHHMX HENOJIKIB cucreMu Maple na numaxy ii  edeKTHBHOIO
BUKOPUCTAaHHS B HABYAIBHOMY TMPOIECi TOJSATa€ B HENOCTATHIM aJanTOBaHOCTI IIi€l
CUCTEMH JI0 HaBYAJIBHUX IIiIel. Bimomo, 110 1151 cucrema po3po0iasiiack B MEpILy Yepry s
npodeciiiHoi HayKoBOi W IHXKEHEPHOi MiSUTBHOCTI. | TIABKM 3rooM pO3pOOHMKH Ii€i
CUCTEMH MOOAYMIIN MEePCTIICKTUBHICTD 11 3aCTOCYBaHHS B HaBYaJIbHOMY TIPOIIECi. 3arajabHO
BiJJOMUI HETaTUBHUI HACIIJOK 3aCTOCYBaHHS HA 3aHATTAX 3 BHUIOI MAaTEMaTHKU CHUCTEMHU
Maple i ili momgiOHMX CHCTEM TONsTae y CYTTEBOMY IIJIBUINEHHI i1H(QOPMAIiTHOTO
HaBaHTAXEHHS Ha CTyleHTa. [0k BUKIaga4 MOSCHIOE MpaBuiia poOOTH B CEPEIOBHIII i€l
CUCTEMH U OCOOJHMBOCTI 3aCTOCYBAHHSI TIEBHUX KOMAaHJ Yac 3aHATTS CIUIUBA€E 1 MOTO HE
BUCTAYa€ Ha BUCBITICHHS OCHOBHOTO 3MICTY 3aHSTTS.

Jlanmi po3riIstHEMO CTHCIWH OMUC 1 PEe3yNbTaTH POOOTH NESKHX TPEHAXKEPiB, IO
no0y/10BaHi aBTOpaMu B cepeAoBuIili cuctemu Maple.

1. OOuncieHHss BH3HAYHHKA KBaJpaTHoOi MaTpuui 3a ¢Qopmysor
PO3KJIATAHHS.

OCBO€HHSI TEXHIKM OOYMCIICHHS BH3HAYHUKA 32 (OPMYJIOI0 PO3KJIAJaHHS HEPiIKO
BUKJIMKAIOTh TEBHI TpyAHOUI Uit cTynaeHTiB. [lpudomy apudmerndni MOMHIKA
NEPEMIIIYIOTHCS 13 3MICTOBHUMH. TOMY CTYJEHTY caMOMy 4acTo OyBa€ Ba)KKO 3HAMTH CBOi
NOMIJIKH. SIK pe3yibTaT CTYIEHTH 3MYIICHI HEBUIIPaBAaHO Oarato 4acy MPUIUISTH s
OCBOEHHS BIAMOBIAHOI, JOBOJI MPOCTOi TeXHIKM. | cmpaBa TyT HaBiTh HE B TOMY, MIO
BUKJIQ/Iad HE 3aBXIU TOpsJ, a TOJIOBHE, IO MOMIOHI MHUTaHHA, SKUX 3 Kypcy BHIIOi
MaTeMaTUKyd Oifbllle HDK OCTaTHHO, 3MYIIYIOTh BHUKJIQJaya MPALIOBATA B PEXKUMI
PYTHHHUX MEPEBiPOK, TUM CAMUM 3HIDKYIOUH €(PEKTHUBHICTh HOTO poOOTH. SIKIO X HamaTH
CTYJIEHTOBI 1HCTPYMEHT, 3a JIOTIOMOTOI0 SIKOTO BiH caM 3MOXe ce0e TepeBipsTH, TO B
pe3yabTaTi He TUIBKM BHKJIaAa4 OyAe 3BUIBHEHWW BiJ YaCTMHH PYTHHHOI pobOoTH, a U
pobota camoro ctynaeHTta Oyne OuTbIn €(EeKTHUBHOI 332 PaXyHOK il OUTBIIOT aKTHBHOCTI Ta
CaMOCTIMHOCTI.

[Tpukman 1.1

> A:=matrix([[-3, 2, 10], [6, -1, 19], [0, 1, 7]]):

det_matrixS(A,3,"R");



z (13 53 11 1 5 1 2 5 1
det =-3det|/6 3 1|-6det|-2 3 1
86 -2 - 4 4 -1 6 4 -1
6 4 4 -1
2 1 1 2 15
—-2det|-2 6 1l{+det|]-2 6 3
6 4 -1 6 4 4
[Tepmum  aprymenToM A mporuenypu-tpeHaxkepa det matrixS NepeaaeThCs

KBaJgpaTHA MAaTpPUILA, OPYTUM apryMEHTOM VYKa3yeTbCs HOMEpP psAdy, MO sKkomy Oyne
NPOBEJICHO PO3KJIaJaHHs, TPETiM — BUA psny, — ropusontansHuid ('R" — "Row") abo

BeprukanpHuii ("C" —"Column" ).

3a OMOMOTOI0 I1i€i TPOLEAYPH CTYIAEHT y 3MO31 MEPEBIPUTH HE TUIBKU KIHIIEBY
BIZIMOBI/Ib i1 Yac 0OYMCIIEHHS BU3HAYHUKA, aJle ¥ yC1 MPOMIXHI pe3yIbTaTH.
[Mpuknan 1.2.0064yucneHHss BU3HAYHUKA B TIOTIEPEIHHOMY PO3KJIA I
> A:= matrix([[1, 5, 1], [6, 3, 1], [4, 4, -1]]):
print(det_matrixS(A,1,"R"));
15 1

3 1 6 1 6
detf6 3 1 :det[4 ] }—Sdet[4 ) }+det[4 ﬂ
4 4 -1
[Tpuxnag 1.3. 3100yt hopMynu nasi 0OYUCIIEHHS BHU3HAYHUKA B CHMBOJIBHOMY

BUTJISA1
>n:=3:
A:= matrix(n,n,[seq(seq(ali,j],j=1..n),i=1..n)]):
print(det_matrixS(A,1,"C"));

a1, 1 a1, 2 a1, 3

a a a a a a
det|a, ;, &,, &, ,|= a, 1det{ 22 2'3}—8.2 1det{ L2 71 3:|+a3 1det{ 12 9 3:|

a a a a3,2 a3,3 3 2 a3,3 , 2 a2,3
31 32 33

>n:=2:
A:= matrix(n,n,[seq(seq(ali,j],j=1..n),i=1..n)]):
print(det*evalm(A)=det_matrixS(A,1,"C"));
al, 1 al, 2
det{az . a, j 813,781,
2. O04uc/IeHHS BUBHAYHUKA METOA0M 3aHYyJIeHHS
Meton moasirae B oOepTaHHI B HYyJIb BCiX, KpiM OgHOro (IS HEBHPOIKEHOI

MaTpHIli), €JIeMEHTIB psjaka abo croBmis. Iled MeToj 3acHOBaHMN Ha BIIACTHUBOCTI



HE3MIHHOCTI BH3HAYHHMKA B PE3YJbTaTi JOAABaHHS 1O WICHIB OJHOrO psaka (CTOBIIIS)
BIJIMIOBITHUX YWIEHIB 1HIIOTO psAaKa (CTOBIIIIA), IO IOMHOYKEHI Ha OJIHE ¥ T came YKCIIO.

[Mpuknag 2.1. Iporenypa-TpeHaxkep BanyneHHss BHOUpae psaok (CTOBMEID), Yy
SIKOMY MICTUTBCS] HAWOUTBIIE HYTbOBUX €JIEMEHTIB.

> A:=matrix(4,4,[[2,-5,0,-3],[0,2,3,-2],[3,2,-1,2],[2 -

2,-3,-1])):
" Banynenust (A);
2 -5 0 -3
p 0 2 3 -2
ﬂﬂﬂ OOYUCTIEHHA 6U3HAYHUKA 3 2 1 2
2 -2 -3 -1

3acmocyemo Memoo 3AH)JIEHHA

"Jlo uiieHiB psaKa 2 JOAaEMO BiIOBIIHI WiCHH psifka 3 TOMHOXKEHI Ha
guciao 3"

Hicmaemo mampuyro Al

"Jlo 4iieHiB psiika 4 101a€MO BiIOBIIHI WICHH psKa 3 TOMHOXKEHI Ha\

gucio -3"
Jicmaemo mampuyro A2

2 -5 0 -3 2 -5 0 -3 2 -5 0 -3
0O 2 3 -2 9 8 0 4 9 8 0 4

A= ->Al= ->A2=
3 2 -1 2 3 2 -1 2 3 2 -1 2
2 -2 -3 -1 2 -2 -3 -1 -7 -8 0 -7

dei((A) =dei(A2)

2 -5 -3

de(A)={-1} (-1)*3det| 9 8 4

-7 -8 -7

" Jlo 4sIeHiB psiaKa 2 J04a€MO BiAMOBiHI YieHH psaaka 1 moMHoKeHi Ha
grcio " || 9
2

" Jlo useHiB psaka 3 04a€MO BiAMOBiHI YieHH psaaka 1 moMHOKeHi Ha

ol 7
qrcio " || (2]

Hicmaemo mampuyro Bl

Iicmaemo mampuyro B2

2 5 37
2 -5 -3
2 -5 - 61 35
61 35 0O - =
B=| 9 8 4 ->B1=| 0 ? ? ->B2= 2 2
-7 -8 -7 51 -35
-7 -8 -7 I 0 5 2 |




dei(B) = dei(B2)

61 35
2 2
— _1\1+1
de(B)={2} (-1)*'de 51 35
2 2
61 35
2 2 ||_ .61 -3 35 -5
51 35 =P - (P
2 2
61 35
de 2 2 ||_-175
51 35| 2
2 2

de(A) ={-1} {2} {'1275},de(A) =175

3. Bincrans Big TOYKH 10 NPSIMOI HA TUIOIIMHI

AHamTHYHA TEOMETpisi, 3a3BUYald, BUKIMKAE TPYIOHOLI Yy CTYACHTIB TEXHIYHUX
By3iB. [IpruoMy, HaBITh T1 CTYICHTH, K1 YCHIIITHO PO3B’A3YIOTh TUIIOBI 3a7a4i, HE 3aBXKIH
YITKO YCBIIOMIIIOIOTh T€OMETPUYHY IHTEPHPETAIil0 OTPUMAaHUX pPe3yJabTaTiB. 3HAYHOIO
MIpOIO 1I€ TIOB'S13aHO 3 BIJACYTHICTIO JOCTAaTHBbOI MIpH ITIOCTPATUBHOCTI 3ajad, IO
O3B’ A3YIOThHCS.

[pouienypa-TpeHaxep BimcTars OO0YKCIIOE BiJICTAHb BiJl TOYKH 10 MPSIMOI HA
IUIOIIMHI, KOOPAWHATA TOYKH TEPETHHY IMEPHeHIUKYJsApa, IO OMYIICHHH 3 TOYKHA Ha
3a/a”y MpsAMY 1, TOJIOBHE, Oy/lye BIAMOBITHUN rpadik.

IMpuknan 3.1. TlepmuMm aprymMeHTOM MpoLEAypd BimcTawes  yKa3ylOThCS

KOOPJAWHATH 33/1aHO1 TOYKH, APYTUM apryMEHTOM — PIBHSHHS JIiHIi.

>MO0:=[2,3]:
" Bipgcrans (MO0,1/2*x+1/3*y=1/6);
; X+ é y-— 6= 0 - piensnns npsimoi ninii, mouxka MO=12, 3]
, 11
Biocmans d= Em
Touka nepemuny K= [Z-L; ]1';}



BincTaHe Big TOMKM 00 NpAMOI

I

[Tpuxknanx 3.2
>MO0:=[4,-1]
" Bigcraus (MO,-2*x=3);
-2 X =3 =0 - pienanna npamoi ninii, mouxa MO=[4,-1]

1

Biocmans d=—

N o

2
Touka nepemumy KZ[_ , -1}
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M2, -

2]

L'
.
b0
Lo
[

b0

)

M1 5]

[Mpuxnag 3.3. 3100yTTss dopmynu st OOYMCIIEHHS BIACTaHI A 3arajlbHOTO
PIBHSIHHS MPSAMOTL
> MO:=[x[0].y[O]]:
" Bipcrans (MO,A*x+B*y+C=0);
AX+BY+C =0 - pisnanus npamoi ninii, mouxa MO=[x Y]
|Ax,+BY,+C|
A A%+ B?

[Mpuknan 3.4.3100yTTsa hopmynu sl OOUMCIICHHS BIJACTaH1 JJIS PIBHSIHHS TPSIMOT 3

Biocmans d=

KYTOBUM KOE(]IIliEHTOM
> MMO:=[x[0],y[O]]:
"Bigcraues (MO,y=k*x+b);

—kX+Yy=0b=0 - pisnanns npsamoi ninii, mouxa MO=[x Y]

. kX, — Y, + D)
Biocmany d=——F——=—
JK+1
4. Po3kpuTTs HEBHM3HAYEHHOCTI NpPH 004YHMCcJeHHI rpaHunb (QyHkuOiii 0e3

BHKOpPHCTaHHS npaBuiia Jlonirans
Po3poGeni mpouenypu-TpeHakepyu HO03BOJIIIOTE OTPUMATH BECh XiJl PO3KPHUTTS
HEBU3HAYEHOCTI IMiJ] Yac OOYMCICHHA TPaHUIb (YHKLIA 3a JOMOMOTOK0 E€KBiBaJIEHTHHX

HECKIHYCHHO Maiux (YHKIiH. AprymeHTH mnpouenypu-tpeHaxepa My lim odeBumHi i



CHiBIAJalOTh 3 apryMeHtamMu crapmapTHoi Maplexomangu limit JUIsT  OOYHUCIICHHS
TPaHUILb.
[Tpuknan 4.1
> My _lim((-3*x"2-3*x+3)/(-4*x"2-7),x = infinity):
Cmeninb uucenvnuka = 2, cmeninb 3HAMEHHUKA = 2
Omoice, cmenitb Opoby = 2

Tooinumo uucenvbrux ma 3HAMEHHUK HA X2

x> 3x 3
3 + -
) -3x°-3x+3 [x2] [x2] [x2]
lim 5 = lim 5
X > -4x°-7 X o X +7
[X] X7
3+§_i
. -3x*-3x+3 X X2
lim 5 = lim ———
X — 0 -4 x -7 X — 44_72
X

Bukopucmoegyiouu enacmugocmi
1. I' panuysa wacmku dopisHioe yacmuyi epaHuysb

2. I'panuys cymu 0opienioe cymi epanuyb

oicmanemo
3+§—i (lim 3)+]| lim 31 +| lim —3i
. X X2 X - 0 X — 0 X X — 0 X2
lim 7= 1
T A+ ( lim 4)+[Iim 72]
X X - X — 00 X
( lim 3)+( lim 31J+ lim —3 1
X —» o X —» o X X - 00 {3}"‘2{0}

{4 +{0}

X - X —

( lim 4)+(Iim 7X12j

o T3xX-3x+3 _3
x-w  —AX-7 4

[Tpuknan 4.2
> My_lim((sgrt(1+4*x)-3)/(-8+4*x),x = 2):

. 41+4x-3 . (y1+4x-3)(y1+4x+3)
im —————=1im
x—2 “8+4X 2 (-8+4x)[/1+4x+3]

(4/1+4x 3)(4/1+4x+3) im [-8+4X]
xaz (-8+4x)[/1+4x +3] x-2 4(-2+x)[1+4x +3]
im [-8+4X] — lim 4[-2 +X]
x-2 [4]{-2+X [J1+4x+3] x-2 [4]{-2+X [J1+4x+3]




. 4[-2+X] ) 1
lim =lim ———
x—2 [4]1{-2+%X [J1+4x+3] x-2/1+4x+3
lim 1 1

x—2 f1+4x+3 ,/9+3

fim J1+4x-3 _1

X » 2 _8+4X _6

[Tpuknan 4.3
> My _lim((cos(4*x)-cos(2*x))/arcsin(3*x)"2,x=0):
Ckopucmaemocst cni68iOHOULEHHAMU eKBIBANEHMHOCTI
HEeCKIHUEHHO MAanux yHKyill

arcsir(3 x), exsiearenmna pynuxyis =3 X

16 X2
2

1 -coq 4x), exsieanrenmna pynxyis=

2

4 x
1 -cog 2x), exsisarenmuna yHxyis = T

- 2
im cog 4x). cos(22x) — lim 6 X .
X5 0 arcsirf 3x) x-0 [3X]

6x° -2

lim - =
x-0 [3x]> 3

[Tpuknan 4.4
> My _lim((sin(x)/x)(1/x"2),x=0);

3natioemo epanuyio:
1
2]

X"Eno (sin)gx)j

B oanomy eunaoky epanuys ocroeu oopistioe 1 ,

a NOKA3HUK CMEeNneHs npsAmye 0o HeCKIHYeHHOCMI,

100

Maemo HegusHavenHicme euensady '1
(inooi coeopsime - "nesuznauennicmo muny €"

st moeo, wob po3kpumu Yo HeGUHAUEHHICMb NOOAMO OCHOBY CcHienen
sy euensoi (1+a(x)),

a(x)

a 6 NOKA3HUKY CMENEHA BUOINUMO MHONCHUK

ma CKopucmaemocs ()pyemo BU3HAYHOIO SPAHUYETO .

(500)
im (1+a(x) " ze
a(x) - 0



=sin(x) + x
B oanomy sunaoky: a(X)=- (X)

omoice BUKOHAEMO MAKI NepemeopenHsl 6Upasy Nio 3HAKOM SPaHUYL

tim (1] -=]) =
c2

2

s
tim_ (14 -]

2

1
=sin(x) + x ] . =sin(x) + x
— | — AN A
. =sin(x) + x [[ * } [X o x° J
lim (1+[—D = e
X - 0 X
im - =sin(x) + x
x- 0 3 (-16)
e -e
1
2

lim (S'”(Xx)j e

X - 0

&=

5. 3HaXo0:KeHHS MOXiAHMX (PYHKIiH 0Hi€T 3MiHHOT

Po3po6iiena nporuenypa-tpeHaxep sed_diff  BUCBITIIOE Bech Tpoliec 00YHCICHHS
noxigHoi (QYHKIIT 3a JOIMOMOTOI0 BIACTHBOCTEH NOXIAHUX. APryMEHTH MpOLEIypH-
tpeHaxkepa seq_diff OYEBHIHI 1 CHIBHAaNalOTh 3 apryMeHTamu crangaptHoi Maple-
komanau diff g oOuncieHHs MOXITHUX.

[Mpuknan 5.1

> seq_diff(8*x"5*sin(3*x)+In(sin(sqrt(x))),x);

d(8 x® sin( 3x) + In(sin(,/x))) _ d(8x°sin( 3x)) . d(In(sin(4/x)))
dx B dx dx

d(8x°sin(3x)) _ d(x° sin( 3x))
dx =18 [ dx }




5 ai .
d(x scljr)l((Bx)) [d(dx )}Sm(sx)JrXS[d(sw;(X?,x))}
d(x°)

dx

d(sin(3x)) _
)]
d(3x)
dx

=5x*

d(3 x)}

=3

d(sin(/x)) |
d(In(sin(4/x))) _ { dx
dx ~sin(y/x)

dCH)) _ o ﬂ[d(f )

divx) _ 1
dx  2./x

d(8 x® sin( 3x) + In(sin(,/x))) _
dx -

40x* sin( 3x) + 24 x° cog 3x)+1 cog/x)

2 sin(y/x) 4/x

[Tpuxnag 5.2
> seq_diff((a+b*x)"2/(c+evaln(d)*x),x);

2 2
d[(iiz)g ] {d((adeXbx) )}(c+dx)—(a+ bx)z[d(chd X)}

d [(c+d»7]

d((a+bx)?) _ d(a+bx)
5 5520
d(a+bx) _d(a) _ d(bx)
dx  dx dx
d(a)
Cdx
d(bx)
dx
d(c+dx) _d(c) N d(d x)
dx  dx dx
d(c)
Tdx
d(d x)
dx

=0

=b

=0

=d




q (a+bx)?
c+dx )_2(a+bx)b_(a+bx?d
dx - c+dx (c+d x)?2

[Tpuknan 5.3

> seq_diff(F(y(f(x))),X);
d(F(y(f(x))))
dx

—F ( (f(x)))[
i) [ d(()) }

d(y(f(x)))}

y(F(x))
A09) _ 9] 900
=1 (x )[ }

d(x)
dx

0 _ .

d(Y((‘;E(X))):y'(f(x)) f(x)

AR — e (y10x0)) y (160) 10

AR e (y10x0)) y (160) 10

=1

6. InTerpyBaHHsi panioHajabHOT0 ApPoody

[Mpouenypa-tpeHaxep My_IiNt_r  BUCBITIIOE TpOLEC IHTETPYBaHHS PALiOHATBHOT
¢yHKIii 3a TOMOMOToI0 po3KianaHHs ii Ha HaWmpocTim ApoOH. APryMeHTH MpOLEAypH-
TpeHaxkepa MYy _int I  odveBHMAHI 1 CHIBMagaroTh 3 apryMeHTamu crangaptHoi Maple-
KOMaH 1 INt  JIst OOYMCIICHHS THTETPAIiB.

[Tpuknan 6.1.
>my_int_r((3-3*x+x"2)/(x"4-1),x):

s 3HAX002HCEeH s iIHme2pana 8i0 NPAsUIbHO20 PAYIOHAILHO20 OPODY .
3-3x+X
—— dx
X' =1
Posxnademo 3namennux nioinmeepanvHoi hyHKYii Ha MHONCHUKU

X*-1=(x-1)(x+1) (x*+1)

Ilooamo nidinmezpanvry yHKYitO y Ui cymu HaunpoCmiuux
opobis



3—3X+X2_ Al N A2 +A3X+A4
X¥'-1  x—1 x+1  yx241

Tlommuoocumo 0b6UO6I YacmuHu MomoNCHOCMI HA SHAMEHHUK N80T
yacmuHu

3-3x+X=
A (x+1) 0¢+1)+A (x-1) (¢+1)+ (A x+A)(x-1) (x+1)
Maemo momodicnicms, AKka NOBUHA cNPAgONHCcysamucs npu 0y0b-sAKUX
3HAUeHHAX X
Kpim moeo, koeghiyienmu npu oonaxosux cmeneusax X
6 NGIU Ma npasiil YacmuHax MoOmoANCHOCMI NOBUHHI OYMU PIBHUMU
3anuwemo momodxcuicmo npu 3nauennsx X = (1, -1)
x=1,1=4 A1
x=-1,7=-4 A2

B 3000ymiii momooicnocmi npupigHaemo koegiyicumu npu 0OHaKO8UX
cmeneHsx X

XAC||(A, —A,-A,=3)
XM ||(A, +A, - A =-3)
X"z ||(A, - A, +A,=1)
X2 ||(A, +A, +A,=0)

Po3é'si3anuam ompumanoi cucmemu MiHItIHUX PIBHAHb OICIMAHEMO

-7 3 1
AZZZ’A4:-1’A3:E’A1:Z1
omaikce
3x_,
3-3x+ % 1 7 2
——  dx= - + dx
x*-1 4(x-1) 4(x+1) x+1
r 2_1
de— ;dx.k _#dx+ zidx
-1 4(x-1) 4(x+1) X +1
[ 1 1
mdx—zln(‘x 1‘)

o/

J—Af(xil)dx:—gfln(x+1)



3x_,
2t et [z,
X2+ 1 2 x+1

Maemo natinpocmiwiutl Opi6b mpemvoco muny.

Budinumo 6 yucenvruxy noxiony 6io snamenHuxka= 2 X

3x-2 3 2X 1
dx=—= dx—-2 dx
Jx2+1 2Jx2+1 Jx2+1

Ta 3acmocyemo opmyny: J'LEJ(E(X)) dx=1In(| p(x)|)

2%
J ———dx=In(|x* +1[)

X“+1
3x-2 3 ., ~ x4
JX2+1 dx =3 In(|x* + 1) JZarctarE2 J
32)('1 3
dx==In(|x* + 1|) - arctarfx
N 2 (I ) 1x)

3-3x+X

O IVTI 3+ 1)) -
A1 dX—4In(\x 1)) 4In(\x+1\)+4ln(\x + 1) — arctarfx)

[Tpuknazg 6.2.
> my_int(x"3+3*x"2+5*x+7)/(x"2+2),X):

XC+3X2+5x+7
| = 5 dx
X+ 2

1Tioinmeepanvra yHKYis € HENPABUTLHUM PAYIOHATLHUM OPOOOM

Ilooamo yeui Opiod y 6uenadi cymu noiiHOMa ma npasuibHO20
PayioHanbHo20 Opooy

XC+3X2+5x+7 1+ 3x
=xX+3+
X2+ 2 X2 +2
3+3x°+5x+ +
X 3X2 S X 7dx:fx+3dx+ 12 3de
X+ 2 X+ 2
+2)2



1+3x _ 1 +§,2x
X242 X2+2 2 x2+2

1 ax Zﬁarct{ fj

X2+ 2

3, 2X
2 x°+2

'dng In(x® + 2)

x3+3)>((22:25x+7d (x 23) In(x i)+l ﬁarctéxfj
7. Po3B sizyBaHHs1 JIiHiHHOIO AHM(epeHUiaJbHOI0 PiBHSAHHA MEpPLIOTo
cTeneHst
[Tponienypa-Tpenaxkep My _dsSOlve  BHCBITJIIOE MPOLEC 3HAXOMKEHHS PO3B’ 3Ky
JIHIHHOTO JU(EpeHIialbHOTO PIBHSHHS TEPIIOTO CTEMeHS METOJ0M IiJCTaHOBKHU
Bepuymii. ApryMeHTH mpoleaypu-TpeHakepa My dsolve oueBuaHi 1 CHiBHamalTh 3
apryMeHTtamu crangaptaoi Maplexomanau dsolve  mis 3HaXo/KEHHS O3B’ SI3KiB
3BHUYAHUX Au(epeHIiaTbHUX PIBHSIHD 1 CUCTEM PiBHSHB.
[Mpuknan 7.1
> >my_dsolve(diff(y(x),x)-tan(x)*y =cos(x),y(x)):
y' —tg(x) y = cogx)
llykaHa oyHxuigy(X) Ta 11 nepma mnoxinHa Y'(X)
BXOIOSATbL y IOubepeHLlaJlbHEe PiBHAHHSA B Iepin
CTereHi, oTXe, MaeMO JIiHiMVHe nubdepeHliajibHe
piBusgHHs 1- 7O crenend

3acmocyemo niocmarnosky 'y = U(X) V(X)
snaudemo Y(X) =u(x) v(x) +u(x) vi(x)
Ta NiOCTaBMMO OTPMMAaHlI BUpPasu y BUXI1IHe
nubepeHllialbHe P1BHAHHA
u' v(x) +u(x) v' —tg(x) u(x) v(x) =cogx)
Bunecemo 3a oyacku u(X)
(V' —tg(x) v(x)) u(x) +u'v(x) =coqx)
lNomasbumMii PO3B' 430K MNOJIATAaE B PO3B' A3aHHLI OBOX

nubepeHlalbHMX P1BHSHB.



V' —tg(x) v(x) =0
u' v(x) =cogx)
3HAMIEMO YaCTUHHUNM PO3B' S30K IMdepeHiialbHOTO

P1BHSAHHSA

V' —tg(x) v(x) =0

[IigcTaByMO 3HANUIEHMIM PO3B 430K B IubepeHiliajibHe
P1BHSAHHSA

u'v(x) =cogx)
—— v = CO% X
cog x) )
3uangemMo po3s' 430k U(X) OCTaHHBOTO

nndepeH1aJbHOTO PilBHSHHSA
1. X
X) =—sin(2x) +5 +
u()4sn()2C

llykanutt po3B' a30k Y(X) BUximHOoTO

ndepeH1liaJbHOTO PiBHSHHSA OOP1BHIOE

1. X
zfsw( 2X) +§+C

y= cog x)

Yci npoleaypu-TpeHaxepy MpOTeCTOBAHO HA JECATKAX, a TO W COTHAX MPHUKIAIIB
YIIPOJIOBXK 0araTbOX POKIB iX BUKOPUCTAHHS BHKJIAJadyaMH 1 CTyJICHTAaMH B HABYAIHHOMY
nporeci BHTY.

[Tporienypu cTBOpeHO 3a jgomoMoror MaplekomaHns, fKi MiICTATh €IEMEHTH
IITYYHOTO IHTENEKTY. Y pe3ynbTaTi mijx 4Yac poOOoTH 3 PO3pOOICHHMH IPOLETypaMHu-
TpEHaXXepaMHu CTYJCHT Ma€ 3MOTY CaMOCTIHHO OTPpUMYBAaTH BIJAIMOBIiJI HAa MUTAHHS, SKI Y
HBOTO BUHHUKAIOTh, Y 0ararb0X BHUNAJAKaX, y SKUX paHime e OyJo MOXJIHMBO JIMIIE 3a
JIOTTIOMOT'OF0 BUKJIa/1ava.

BaxnuBuM €1€eMEHTOM HaBYAJIBHOTO KOMILUIEKCY € OJIOK TeHEepYBaHHS 3aBlIaHb. Y
pobotax [7—11] po3rasHyTO MUTAaHHS CTBOPEHHS TaKUX T€HEPaTopiB y cepemosuini Maple.
[IpuBeneHo opuriHaibHI MIAXOAW, MOJENI, aJIrOPUTMH, TPOTPaMU 1 pe3yabTaTH

TeHEePYBaHHS 3aBJaHb 3 PI3HUX PO3/LIIB BUIIOT MATEMATHKH.



[lle oqHe BakIWBE MUTAHHS, SKE, K MPABHIIO, 3aMOBUYYEThCA B 0ararbox poOoTax:
METOJMKA JIETAIBHOTO BUKOpHCTaHHS po3pobaeHux IKT B ymoBax medinuTy JileH30BaHUX
xomiii cucremu Maple. binpmricTe By3iB Ha ChOTOJHI HE 3laTHI 3a0€3MEYHTH CyYacHUX
noTped y JileH31iHOMYy TIporpaMHOMY 3a0e3nedeHi. Y 3B’ 3Ky 3 MM YacTHHA MPOIeayp-
TpEHaXXEPiB aJlaniToBaHa J0 BUKOpucTaHHs y nemo-Bepcii DEMO Maple V R4 sky moxxHa
BIJIbHO cKavatu 3 IHtepHery. Incramsauiiinuii maker DEMO-Maple3aiimae Bchoro 1,5 Mo,
70 TOTO X y IIiil Bepcii 3a0J0KOBaHO LIy HU3KY KOMaHJ 1 Omepariid, 30KpeMa omneparii
KOIIOBaHHS, BCTaBKU 1 30epexenHs ¢aiimiB. HesBaxaroun Ha 1ie, DEMO-Maple mae
MOTY>KHUM TOTEHI[iald. ABTOPH PO3pPOOUIIN TEXHOJOTIT 1 IPOLeaypH, K1 JO3BOIMIN OOIMTH,
a00 MOM’ IKIIUTH Ty HU3KY TaKUX OOMEXeHb. Y pe3ynbTaTi e(heKTUBHICTh BUKOPUCTAHHS
DEMO-Maple ue3piBHsHHO 3pocna. Tak, Hampukiaa, podoTa MpoIeaypU-TpeHaKepa
seq_diff nependavyae BUKOPUCTaHHS craHaapTHoi komanaum diff  mias oOumciaeHHs
noxignoi. Ockinbkr, B DEMO-Maplens xomanna «He BmizHae» 0araTbox (QyHKIIiH, 0Yys10
po3pobiieHo BiacHy mpouenypy My diff , ska mae neski mnepeBarm HaBYaJILHOTO
xapakrepy 1 nepex komanioro diff y cywacHmx Bepcisx cucremu. HactymHi mpukimaam
JEMOHCTPYIOTh YKa3aHi IepeBary.

> diff(tan(x),x);

1 +tan(x)?
>my_diff(tg(x),x);
_1
cogx)?

Komanna my diff  posmiznae pynkmiro tg(X) y TpaaMmiHOMY 3aImci, y TOH 4ac,

gk B cuctemi Maple cunrtakcuc 3amanHs miei QyHkmii inmmit: tan(x) . PesyabTar

muepeHIliloBaHHS CTaHJAapTHA KOMaHJa IMOJA€ Yy BUIJIISAL 1+tan(xf, y TOM wac, fK

CTYICHTH 37€01TBIIOT0 3BUKIIH 10 BUTTISTY —
cogx)

> Diff(u(x)*v(x),x)=diff(u(x)*v(x),x);
i (900 Y00) = 100 1v00 + ) (v |
> Diff(u(x)/v(x),x)=diff(u(x)/v(x),x);
8 (a0 U0 G|
dx(v(x)]‘ V() u(x)?




>my_Diff(u(x)*v(x),x)=my_diff(u(x)*v(x),x);
(U(x) V(X)) = u’(x) V(X) +u(x) v'(x)
>my_Diff(u(x)/v(x),x)=my_diff(u(x)/v(x),X);

(U(X)j _ u'(x) v(x) —u(x) v'(x)

v(x) ) v(X)?

VY HaBuanbpHIN JiTEpaTypi MM 4ac MOMAHHS MPABWI AUQPEPEHIIIFOBAHHS 3/1€01IBIIOTO

: . . d )
BUKODUCTOBYETHCS MMO3HAYEHHS MOXigHuxX y Bumggi U'(X), a He &u(x), o 1

BIIOOpaX€HO B AaBTOPCHKUX MpOLEAypax Ha BiaMiHy Biag crangaptHux. Jlo Toro ix,
OUYEBHJIHO, IO TPABWIO AU(PEPCHIIIOBAHHS 4YaCTKHM CTaHAApPTHA KOMaHJa BHUIAE Y
HE3BUYHOMY BHIJISI, IO BHIIPABJICHO B aBTOPCHKii mpoueaypi. TyT JOpedHOo 3ayBaKUTH,
10 OJHUM 13 HAWBAXKIMBIIIMX 1 TPYJAOMICTKHX €JIeMEHTIB amamnTailii cucremu Maple no
3aCTOCYBaHHS B HABUAJIBHHMX IIUIAX € TOMYK CIOCOOIB TOJAHHS pe3yJbTaTiB Y
TpamuuiiHoMy BuUTIsai. Hepimko, 1mi mpoOieMu BHAETHCS BUPIMIMTH 33 JTOTIOMOTORO
HECTaHJAPTHOTO BUKOPUCTAHHS KOMaH]I 1 Onepaiii CHCTeMH.

3 ormany Ha oO3HadeHHS 1H(OPMaLiHHO-KOMYHIKAIIfHOI TEXHOJOTil HaBYaHHS
(IKTH) [12] 3ampomoHoBaHa AWAAKTHYHA TEXHOJIOTiS HE € I[UIICHOK, OCKUIBKH JIHIIE
CHpUsi€ MOCATHEHHIO BU3HAYEHHX, Y POOOYiil HaBYANBHIN MpoOrpamMi 3 BHIOI MaTeMaTHUKH
JUISE TEXHIYHUX YHIBEPCUTETIB, IUIAKTUYHUX IUJIeHd, TOOTO ONTHMI3y€, IIiJIBUIIYE
e(DEeKTUBHICTh 1 PE3yJbTAaTUBHICTh HaBUaHHSA. 3 IHIIOrO OOKy «...mpoHuKHeHHs IKT y
HAaBYAJIBHUI TPOIIEC CTBOPIOE TIEPEIYMOBU JIJIsi KapAUHAIHLHOTO OHOBJICHHS SIK 3MiCTOBO-
IUTBOBUX, TaK 1 TEXHOJOTIYHUX CTOPIH HAaBYaHHs, IO TMPOSBISETHCS Yy CYTTEBOMY
30arayeHHi CHCTEMHU UJAKTHYHUX TPUHAOMIB, 3acO0IB HaBYaHHS 1 HA i OCHOBI
dbopMyBaHHI HETPATULIMHUX TMEAArOriYHUX TEXHOJOTIH, 3aCHOBAaHUX Ha BUKOPHCTaHHI
komr totepiB.» [1]. ToOTO, MmomiOHI TEXHOJOril CTBOPIOIOTH YMOBH JJISi PO3POOKH 1
BrpoBapkenHs nuticHux IKTH, moB’s3anux i3 3MiHOIO mMporpaMu 1 3MiCTy HaBYaHHS 3
BUIIIOT MAaTEeMAaTUKH.

BaxxnuBicTh 1 HEOOX1THICTh TOMIYKIB y 3a3HAYEHOMY HampsMi 00yMOBIIFOETHCS T T
THM, 110 HABITh y BHIAJAKY BIICYTHOCTI JOJATKOBOTO MO3UTUBHOIO e(peKTy (TYT BaXKJIUBO
YHUKHYTH HETaTHMBHOTO €(eKTy) 13 3aCBOEHHS TMPOTPAMHOIO Marepiajly 3 BHIIOL
MaTeMaTUKH, IO I[UIKOM MOXXJIMBE B OKPEMHX CHTYaIlisiX, BCE OJHO II€ € KpPOKH 3

BUpilIeHHS MpobieMu «indopmartuzarii ociTu» [1, 12].



Maplewmosa € C-toniOHOI0 MPOOIEMHO-OPIEHTOBAHOIO MOBOKO ITPOTPaMyBaHHS, SIKY
BIZTHOCHO JIETKO MOKYTb OCBOITH CTYAEHTH TEXHIYHUX BY3iB i BUKJIaJadi MaTeMaTHUKH, IO
He € mpodeciitHumu nporpamicramu. PazoM 3 Tum, 011kl BUCOKHUI piBEHb TPOTpaMyBaHHS
€ HEOOXIIHOKW CKJIaJIOBOI0 TIATOTOBKM 1 OUIBII BHCOKOTO PIBHA METOJAUYHOTO

320€e3IeYEeHHS.
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PA3BUTHUE CUCTEMBI MAPLE B OBYYEHHUU BBICIIEN MATEMATHUKHU
Muxanesuuy Buaagumup MapkycoBu4, [TOKTOp TEXHHUYECKMX Hayk, Mpodeccop,
3aBeayromui kadeapol BeICIICH MAaTeMAaTUKU BUHHUIIKOTO HAIIMOHATBLHOTO TEXHUYECKOTO
YHUBEPCUTETA, I. BuHHHIIa
Kpynckuii  SlpociaB  BuaaumMupoBH4Y, acCUCTEHT Kadeapsl BBICIIEH MaTeMaTHUKU
BuHHHMIIKOTO HAIMOHAIBHOTO TEXHUYECKOTO YHUBEPCUTETA, I'. BUHHHUIIA

AHHOTALUSA
AKTyallbHOCTh MaTepHuaja, U3JI0KEHHOTO B CTaThe, OOYCIIOBIIEHAa HEOOXOIUMOCTHIO
pa3pabOTKK M BHEIPEHUS HOBBIX MH(POPMAIIMOHHBIX TEXHOJIOTHH B OOYYCHUHU BBICIIEH
MaTeMaTUKE C HCHOJIb30BAHUEM CHCTEM CHMBOJIBHOW MareMaTtuku. lIpuBeneH KpaTkui

ananu3 nakeroB Maple u Mathematica.OcserieHsl OCHOBHBIE PE3yJIbTaThl aBTOPOB B



HarnpaBlIeHHH pa3pabOTKH, B Cpelie CHCTEMbl CUMBOJBHON Matematuku Maple, yaebnoro
KOMIUIEKCA IO BBICIIEH MAaTeMAaTHKE, OCHOBHBIM JJIEMEHTOM KOTOPOIO SIBJISIFOTCS
IIPOLIENYPBI-TPEHAKEPHI, MTO3BOJIAIOIINE BOCIPOU3BOAUTH BECH IIPOLIECC PELIECHUS TUITOBBIX
MaTeMaTudeckux 3ajad. [IpuBeneHsl pe3ynbTaThl pabOThl TAKMX HMPOLEAYpP MO PEIICHUIO
TUIOBBIX 33J]a4 U3 Pa3HbIX Pa3esiOB BBICIIEH MAaTEMATUKU B COOTBETCTBUU C IPOrpamMMOi
JUIsl TEXHUYECKUX YHUBEPCUTETOB. 3aTPOHYTBHI BOIPOCH IPEUMYLIECTB U METOJUKH
OpUMEHEHHs] MOJOOHBIX TMpOrpaMM, B YaCTHOCTH, CBS3aHHBIX ¢ jaedunuTom
JIMIEH3UPOBAHHBIX Komuii cuctembl Maple.

KiroueBble cioBa: INpoLENypbI-TPEHAXEPBI, CUMBOJIBHBIE BBIYMCIICHHS, Cpela

Maple, Bpiciiasi MaTeMaTHKA.

DEVELOPMENT OF MAPLE IN TRAINING HIGHER MATHEMATICS
Mykhalevych V., Doctor of Engineering Science, professor, Headhef Department of
higher mathematics, Vinnytsa National Technicalvgrsity, Vinnytsa
Krupskyy Y., assistantof the Department of higher mathematics, Vinnytsatidhal
Technical University, Vinnytsa

Resume

The relevance of the material presented in thiepdpe to the need to develop and
implement new information technologies in teachingher mathematics with the use of
systems of symbolic mathematics. Brief analysishef Maple and Mathematica is given.
The basic results of authors on working out ofaintng complex on higher mathematics are
given. The complex was created in an environmensyhbolic mathematics Maple.
Procedure simulators, which give the whole proad#smodel solutions of mathematical
problems are a major element of the complex. Theli® of such procedures for typical
problems from different sections of higher matheosaih accordance with the program for
technical universities are represented. Questidnsh® benefits and methods of such
programs using, in particular those related to ailsfiof licensed copies of Maple was
touched.

Keywords: procedure simulators, symbolic computation, Mapléjgher
mathematics.
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