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|. IPOBJIEMU METOAUKU HABYAHHA
MATEMATUYHUX AUCUUNNIH

BUKOPUCTAHHA CTPYKTYPHOTIO NPOTPAMYBAHHA B
NPOLUECI BUBYEHHA MOBU ACEMBJ/IEPA

OnekcaHop BAPAHIOK

YV cmammi nooaemvcs ananiz npobremu 6uKOpUCMAHHA CMPYKMYPHO20 NIOX00Y 6 Npoyeci HAGUAHHs
nPOSPAMYSanHIO MOBOIO acembnepa i PO3KPUBAIOMbCS OCHOBHI CKAA008I CMPYKNYPOBAHOCMI NPOSPAM.

The article presents an analysis of the problem of using the structured approach in learning of assembly
language programming and reveals the main components of program structuring.

Binpnricts npuKIagHOrO 1 3HaYHA YaCTHHA CHCTEMHOTO MPOrpPaMHOrO 3a0e3MedeHHs] CTBOPIOETHCS
MOBaMH BHCOKOTO piBHA. [IporpaMu Ha MOBaxX BHCOKOT'O piBHS JIETIIE MUIIYTHCS 1 YHTAIOTHCS, 3HAYHO
HIBUJIIIE PO3POOISIIOTECS 1 BiATATOKYIOTBCS, IX JITKO MEPEeHOCHTH Ha iHm muaTdopmu. MoBu
BHCOKOI'O0 PpiBHS €(EeKTHBHO 3aCTOCOBYIOTh IJISi CTBOpPEHHS Web-IomaTKiB, «XMapHHX» OOUYHCIICHb
(Cloud Computing), MyIsTUMENIHHUX TOAATKIB Ta CACTEMHOTO IIPOrpaMyBaHH;I.

Cepen BuUMOr 110 MOB NpOrpaMyBaHHS, sIKi cJig oOMpaTH I HABYAIBHOTO MPOLECY BUeHi
BiJ[3HAYAIOTh MPOCTHH 1 YNTAOENbHUN CHHTAKCHC, BUCOKMH PiBEHBb KIIOUOBUX a0CTpakiliii, HEBEIUKUil
00CsT KOHCTPYKILIH MOBH, TICHHH 3B'SI30K i3 peajbHUM IpOrpaMyBaHHSIM. 3BHUYAITHO, 11i BUMOTH MIEBHOO
MIpOI0 Peami3yloThCsl Yy MOBax IpOrpaMyBaHHS BHCOKOTO pPiBHA. BaJIuBHM (akTOpoM Ha KOPHUCTH
BHCOKOPIBHEBOT'O IPOTrpaMyBaHHs 3aJIMIIAETHCS IIBUIKICTH PO3POOKH ITPOTpaM.

Moga acemOnepa HaJIeXKUTh 0 HU3BKOPIBHEBUX 1 CIaOKO KOPETMIOEThCA 3 BUKIAJCHUMH BHIIC
BUMoraMu. AcemOnep fa€ MOXIUBICTh JOCTYIY OO PECYpCiB KOMIT'IOTepa i CTBOPIOBATH e(EeKTHBHUIL
KOJl, Xoua Ii¢ He 3a0e3leuyeThcss aBTOMAaTHYHO. MOBOIO acemOiepa MUIIYThCS HAMOUIBIN KpUTHYHI
JUITHKA KOJy, CUCTEMHE MporpaMHe 3a0e3leyeHHs, apaiBepu Ta yTwiuith. CTatu mpodecioHaioM y
MporpamMyBaHHI MOBOIO aceMmOiepa HEMpOCTO, MOTPIOHO OJIM3BKO JECATH POKIB, 00 MEPETBOPUTH
MOYaTKiBLA Ha IpodeciiiHoro mporpamicra.

[IpoGnemam HaBYaHHS MOBaM IpPOrpaMyBaHHsS BHCOKOI'O PIBHSA MPUCBSIUEHO OaraTo JOCTiKEHb
BITYM3HSHUX Ta 3apyOLKHUX BUYCHUX, NWTAHHA MiABUINEHHS e(EeKTHBHOCTI 3aCBOEHHS acemOiepa
MIPAKTHUYHO HE MiTHIMAIOThCS — BBAXKAETHCS, 1110 MOBa aceMbiiepa — 1ie 101 npodecioHalis.

Binomo, mo cTyZeHTH BiI4yBaroTh TPYAHOIII NP BUBYEHHI MOB IPOTPaMyBaHHA. Y CBOEMY
JociipkeHHi 3 1iel mpobiemu A. 'omec i A. Menaec [8] Big3Ha4aroTh, 1IO IIi TPYIHOUII OB’ sA3aHi 3
THM, 1[0 CTAHJAPTHI METOAM TOJadi MaTepially, OpieHTOBaHI HA CHHTAKCHUC, HE CIIPUSIOTh BUPOOICHHIO
HABUUYOK pO3B’A3yBaHHA KOHKPETHHX 3aJay IPOrpaMyBaHHS; CTYACHTH HE NPHKIATAIOTH IOCTATHHO
3yCHJIb AJIs1 TIMOOKOT0 3aCBOEHHS HEOOXIAHMUX KOMIETEHIIIH; OfHIEI0 3 HAROLIBIIMX MpodeM € ciabka
3MIATHICTh CTYACHTIB J0 pO3B’sI3aHHS JIOTIYHUX T4 MATEMaTHYHUX 3a]1aY.

3HayHa YacTHHA JIITepaTypu 3 MPOOJIIEMHU CBIIYMTD, IO TMOYATKIBII BiI4yBatOTh Opak CHemialbHUX
3HaHb Ta (axoBux HaBUYOK. JleoH Bincnmoy [12] ocHOBHMMM mpoOJeMaMu IOYATKIBIB Y
MporpamMyBaHHI BBa)ka€ BIJICYTHICTh y HHMX aJ€KBaTHOI MEHTAJIbHOI MOJENi MpeaMETHOI 00acTi,
MOBEpXHEBI i HEMIlHI 3HaHHs MPEAMETY, HEe3IaTHICTh 3aCTOCYBaHHS 3arajbHUX CTpaTETiil po3B’s3KY
3a7a4d 10 KOHKPETHUX 3aBIaHb, CXWJIBHICTB JI0 MMPOTPaMyBaHHS «PSIOK 32 PSAKOM» 3aMiCTh TITHOOKOTO
aHaJIi3y MpoOJIeMH 1 MONIYKY €()eKTUBHOTO PO3B’S3KY.

HoBauku BHUTpavaloTh Majo Yacy Ha aHai3 3aJadyi, IUIAHYBAaHHS, IPOEKTYBAaHHS Ta TCCTYBaHHS
Kofy. IX OCHOBHMM TIiIX0/10M cTae MeToj crpob i momunok (code-and-fix), skuit Mae Ha MeTi y Gyib-
SKMH CHoci0 ofepikaTH Ipaliolody mporpaMmy. HoBauku, 3a3Buuaif, JOCHTH ciaOKi y BiICTEXEHHi
BJIACHOT'O KOAYy, iM Opakye HaJIKHOTO alrOpUTMIYHOIO MHCICHHSA, @ TOMY BOHH MAalOTh IIOTaHe
PO3YMiHHSI OCHOBHOT'O ITOTOKY BUKOHAHHS IIPOT PAMH.

Pon Iloprep Bim3Hawae, mo OiMBIIICTH MHpPOOJEM 3 MPOrpaMyBaHHSAM IIOB’s3aHi cKopime i3
3araJbHAMU acleKTaMHu PO3B’SI3yBaHHs 3a/1a4, HiXK 13 JeTansiMu MOBH nporpamyBanHs [11]. Lle o3Hauae,
IO TepII, HDX MHUCAaTH Mporpamy, NMOTpiOHO po3B’sA3aTH 3agady B 3arajibHUX TepMiHax. [loBuHeH
ICHYBaTH eTarl, KUl nepeadadae aHali3 1 po3yMiHHS 3a7a4i Ta MOIIYK 11 po3B’sA3Ky B KOHIIENTYalIbHOMY
IUTaHi, o mepeaye il peanisanii B TepMiHax mporpaMmyBaHHs. ETam mporpaMmyBaHHS, Y By3bKOMY CEHCI,
11 MpOIIeC NMepeKiIaTy KOHIENTYaJIbHOTO PIICHHS B ITOCTIJOBHICTh KOHCTPYKIIN MOBH NMPOrpaMyBaHHS i
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Ha IIbOMY PiBHI BX€ MaJIo TBOPYOCTI.

IIpoBeneno winmii pan IOCHiIKEHb NMPOOIEMH HAaBYaHHS NPOTrpaMyBaHHIO, 30kpema [8, 11, 12].
3’gBUNKCS HaBiTh TEPMiHH «HABYaJbHE MporpaMyBaHHs» (teaching programming) Ta «memarorika
nmporpamyBaHHs» (programming pedagogy). Ane OUIBIIICTh JOCTIKEHb MPUCBAYEHO Mpobdiemi
HABYAaHHS MOB TIIPOTPAMYBAHHS BHCOKOTO PiBHS, MEPEeBAXHO B MeEXax BCTYMHOTO Kypcy 3
KOMIT'IOTEPHUX HayK. Jly)ke Majo JOCHi/KeHb IPUCBIYEHO HABYAHHIO MOBHM IPOrpaMyBaHHS
acemOnepa. BBaxaeTbes, o aceMmOiiep — MOBa MporpaMyBaHHs i mpod)ecioHaiB 1 BOHM 3IaTHi
ycmimHo 1 omaHyBaTH. Aye KOXEH HpoecioHall NMPOXOIUTHh dYepe3 CTYIACHTCbKY JaBy, a BiA
e(eKTUBHOCTI HAaBUAHHs 3aJIGKUTh HE JHIIE KUIBKICTH 1 SKICTh MalOyTHiIX mpodecioHamiB ane i
JIOBKHWHA MUIAXY JI0 IX CTAHOBJICHHS.

B cyuyacHux HaBYaJIbHUX IJJaHAX Ha BUBYEHHS aceMmOiiepa SK MOBM NPOTPaMyBaHHS BiIBOAUTHCS
BCE MEHIIIE TOJIMH, aceMOIep MePEeBOJUTHCS B PO3PSA AUCHUILIIH 32 BUOOPOM abo i 30BCIM BHITyYa€ThCS
3 HaBYAJBHUX IUIAHIB SIK OKpeMa MUCHUIUIIHA. 3BHYalHO K, IIbOMY MOKHA 3HAWTH IOSCHCHHS.
AceMbrnep sK MOBa NPOrpaMyBaHHS BHBYAETHCS BXKE NMPUOIU3HO YOTHPH ACCATHIITTA. 3a mei vac
3’SIBUIMCST HOB1 LIiKaBi ¥ 3MICTOBHI KypcH, sIKI MOXKHA 3aIllpONIOHYBAaTH CTYJACHTaM, IO IIOB’S3aHO i3
IIMPOKUM PO3MOBCIOKCHHAM KOMIT IOTepHUX MepexX, [HTepHeT- Ta MynbTUMedia- TEXHOJOTiH, 0a3
JTaHUX. JHAYHA yBara HpUAUIIEThCS 00’ €KTHO-OPIEHTOBAHOMY NPOTPaMyBaHHIO SK OAHIN 13 Cy4acHHMX
napagurM. llpore  MacmTaOHe  BHKOPHCTAHHS — MIKpONPOIIECOPHMX  3ac00iB  KepyBaHHS i
O0OUYMCITIOBATIBHUX CHUCTEM SIK 1 paHime morpedye KBami)iKoBaHUX KaJpiB, 3JaTHUX INPOTrpaMyBaTH
MOBOIO acemOiepa.

Merowo aaHoi crTaTi € OOrpyHTYBaHHS JOIIBHOCTI Ta METONWKa BUKOPUCTAaHHS KOHIICTIIIi
CTPYKTYPHOT'O IIPOrpaMyBaHHs IIPH BUBYCHHI MOBH aceMOIepa.

AmHani3 TpyAHOIIIB, 3 SIKUMHU MAIOTh CIIPaBy CTyAEHTH [1], CBITUNTH, 10 MiABUIICHHS e(pEeKTUBHOCTI
3aCBOEHHS MOBM aceM0iepa CTYICHTaMH BHIIMX HABUAIBHUX 3aKIaiB MOXKHA JOCSITTH LUIIXOM
panioHanIbpHOI OpraHizallii HaBUalIbHUX 3aHATH, PO3POOKU MPOOIEMHUX HABUAIBHHUX 3aBJaHb, PO3BUTKY
3arajJlbHUX HAaBUYOK pO3B’A3yBaHHs 3a4ad 1 alropuUTMi3allii, BUKOPUCTAHHS IepeBar CTPYKTYPHOTO
MporpamyBaHHs 1 3ac0o0iB popmarizallii anropuTMiB, IMUPOKOTO 3aCTOCYBaHHS MIA0IO0HIB MPOCKTYBAHHS
Ta IPOrpaMyBaHHS, 3aJIyICHHIM HaBUYAJIBHUX iHTEIPOBAHUX CEPELOBHIL PO3POOKH MPOrpaM, CHEeliaIbHO
MpU3HAYEHHX JUIsS BUBUCHHS MOBHU acemOuepa,

OcHOBHOIO TIPOOIIEMOI0 MPH HAaKMCaHHI MPOrpaM MOBOIO aceMbiepa 3ajHIacThbcsd HE CKIAIHICTh
CHHTAKCHCY YM BelIMKa KUTbKICTh KOMaHJ, a clabke po3yMiHHSA 3a7adi i IUIIXiB ii po3B’s3anss. [ligxin
«KOIYyH 1 BHIPABIA», SKUH Oy)kK€ YacTO BHUKOPHCTOBYIOTH HA MPAKTHI CTYIEHTH, MOXHA
OXapakTepU3yBaTH SIK BiACYTHICTh OyIb-IKOTO MiAXOMY.

Binpm pe3ynpTaTUBHUM BUSBIISETHCS MPOCKTYBAHHS NPOrpaM, y SIKOMY MOXKHA BHIUINTH KiIbKa
eramiB [12]: po3yMmiHHS TpoOieMH; BU3HAYCHHS CIIOCO0Y pO3B’A3aHHS 3a4adi; crenuikariisi aropuTMy
PO3B’sI3aHHS 3a7adyi; HEepeBEICHHS PO3B’S3Ky Ha BIINOBIAHY MOBY HIpOrpaMyBaHHS, TECTYBaHHS 1
BiJUIaroJUKEHHS mporpaMu. IIpuyomy, mepmmx TpU eTamu BiHOCATHCS A0 IPOIECY NPOCKTYBAHHS
pillIeHH 3aadi, a HACTYIHUX JBa — J0 MPOoLecy HOro mporpaMyBaHHS.

CyuacHe mporpaMHe 3a0e3MeUYeHHS SIBJISE€ COOOK MPHUKIAA CKIAIHUX CHCTEM. Xo4a CTYICHTH Ha
MIOYaTKOBHX €Talax BHMBYCHHS MOBH IIPOTPaMyBaHHS CTBOPIOIOTH IOPIBHSHO IIPOCTI IPOTpamy,
BIJICYTHICTh HaJISKHOT'O JIOCBiy MPU3BOAUTH 0 TOTO, IIO TEBHI 3a/1a4i BUSBJIAIOTHCS JJISl HUX JIOCUTh
cknaaaumu. [Ipobnema momnsirae B ToMy, abW HAaBYMTHUCS KepYBaTH II€l0 CKIaaHICTIO [4, 6]. JIroachkuid
MO30K HE 3AaTHHH OIHOYAaCHO YyTPHMYBATH B I0JIi 30py Oarato pisHOMaHiTHOI iH(popmMarii. Y. [dan, i K.
Xo00p BiI3HAUYaOTh: «MHU 00MEXeH1 CaMO MPUPOIOI HAIIOTO iHTENEKTY: TOYHE 1 3B’sA3HE MUCIICHHS
MOXIIMBE JIUIIE B TePMiHAX HEBENUKOI KITBKOCTI €JIEMEHTIB y KOKHHMI OKpeMHUil Biipi3ok dacy» [7, C.
199]. Tomy npu NpOEKTYBaHHI CKJIAJAHUX CHCTEM 3aCTOCOBYIOTH NPHUHIUI PO3MOIUTY YBaru, BiOMHH
3[aBHA SK MPUHIMII «PO3IUIIH 1 Bomomaproity, KU y CTPYKTypHOMY IpOrpaMyBaHHI OTpHMaB Ha3BY
ANTOPUTMIYHA JIEKOMITO3HILiS.

CTpyKTypHE IpOrpaMyBaHHS, 3aCHOBHMKOM SIKOI'O BBa)KalOTh T'OJIIAHJCHKOrOo HaykoBus Encrapa
Heiikctpy, Bimome 3 70-x pokiB XX cT. BoHO cTOCYEThCSA TOCHIIOBHICHUX MAIIIWH, B SIKUX OOYMCIICHHS
BHUKOHYIOTBCSI IIOCHIJJOBHO B dYaci, TOOTO KOMaHIa 3a KoMaHmowo. 3a TBepmxkeHHsM E. Jlelikerpw,
6axxaHo, 00 TEKCT IporpaMu BinoOpakaB CTPYKTYpy i OCHIIIOBHICTh o0uncnens. KepoBani mporpamu
MIOBUHHI HE TUIPKM JaBaTH NMPaBUIBHUHM pe3ynbTaT, a i OyTH HANHMCaHUMH Tak, 00 iHTEIEKTyaJbHi
3yCHIUI, HEOOXimHi Ais IX pO3YMIiHHS, BIINOBiZanM po3Mipy mporpaMu. SKmo MH XO04eMo
KOHTPOJIIOBATH OOYMCIEHHS 3a TEKCTOM IIpOrpaMH, TO HaM CIiJ BIaBATUCS JO CHUCTEMATHYHUX
MEXaHi3MiB CIiyBaHH, II0 TAPAHTYE BIIIOBIAHICTH MK IPOCYBAHHSAM OOYHCIICHB 1 IPOCYBAHHSM IO
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Tekcty [7]. Ilpu mboMy B TEKCTi MporpaMH i B OOUMCIICHHSX, SIKi BOHA BUKOHY€, MOJKHA BHILTUTH TOUKH
Bi/JITIOBiAHOCTI.

CTpyKTypHE NporpaMmyBaHHS J00pe Y3TOIKYETbCA 3 KOHIICMIIEH HU3XITHOTO MPOCKTYBaHHS
nporpam (top-down approach), mpu SKOMy CHOYAaTKy CTBOPIOETHCS TOJIOBHA MPOIEAYpa MPOrpaMu, Mo
CKJTaJa€eThCsd 3 MOCHIIOBHUX BHKJIMKIB MaWOyTHIX MiAmporpaM. IMeHa miamporpamM BH3HAYaIOTHCS
HeoOXiJHOW (YHKIIOHAJBHICTIO 3ajadi, a 3aMiCTh CaMUX WiANPOrpaM Ha TOYaTKy pO3POOKH
BHKOPHCTOBYIOTh IIPOLIEAYPU-3aTIyIIKH (stubs). 3romoM BU3HAYAIOTh BUMOTH 0 MiAIPOrpaM i HalaroTh
iM HeoOximHOi ¢yHkuioHanbHOCTI. Lleit meron OyB ommcanuit H. Biprom sk MeTon MOKPOKOBOTO
yrouHeHHs [3]. Ha koKHOMY Kpolli JeTaji3yeThCsi OMUC YeproBoi MiA3aaayi i CYMPOBOIKYETHCS
YTOYHEHHSAM JaHMX, MPU3HAYEHHX I B3aeMOAii miazazad. 3a JOMOMOTOI0 IThOT0 METOAY MOXKHA
peanisyBaTH JOCTaTHbO CKJIAgHI 3a7adyi M[porpaMyBaHHS 1 OTpUMaTH 3po3yMinuid 1 1obpe
JIOKYMEHTOBaHUHN KOJI.

SIkmro Ha MOYaTKy NMPOEKTYBAHHS Ba)KKO BH3HAUUTH CKJIAJ OCHOBHMX (DYHKLIH CHCTEMH, MOXKHA
MovYaTH 3 TUIIOBOTO HaboOpy «BBeAEHHsA-00poOka-BuBeneHHs» (Input-Process-Output a6o IPO), skuit
MiJXOMUTh JAJs OIBIIOCTI CTYJCHTCHKUX TMpOeKTiB. Jlani aHami3yeTbcs KOXKEH i3 MOAYIIB Halopy,
BUIIUISIFOThCSA MiJ3ajadi, sKi 3A1MCHIOOTh MEBHI [ii HaJ TEeBHUMH JaHUMH 1 TPOBOAMTHCA iX
JICKOMITO3HIIisI HAa OKpeMi CKiagoBi. Tak poOUTBCS M0 THUX Mip, TMOKH OAEPKUMO MOMIYINI, JIETKi JUIs
6e3mocepeIHbOr0 IPOrpaMyBaHHS.

OCKiTBKM PO3POOHUKY MPOTrpaMH JOBOIUTHCS MOCTIHHO TMEPEeMHUKATHCS 13 3arajlbHOi KOHIIEMIIii
IIporpaMu Ha ii eTaji, mporpaMHHUN KO/ IIOBHHEH OYTH YiTKO CTPYKTYPOBAHHM i JIeTKo yuTatucs. Onun
13 BU3HAHMX JIiZIEPiB iHIYCTpil mporpamMHoro 3abe3neueHHst Kent bek Ha 0CHOBiI 6araTopiyHOTrO AOCBiTY
pO3pOOKM TporpaM JOXOAWUTH BHCHOBKY, L0 MiJ Yac IPOrpaMyBaHHS 3HAuyHAa KUIBKICT dYacy
BUTpPAYa€ThCsl HA YMTAHHS BXKE HAMHCAHOTO KOAY. «3HAuyHO Oinblle BKJIAJICHb 3aiiMae He CTBOPEHHS
HOBHUX Mporpam, a moaudikaimis crapux» [2, c. 23]. A TOMYy «yCYHEHHsI HaJJIMIIKOBOI CKJIaJHOCTi
MOJICTIIYE PO3YMIHHS IporpaM y IUIaHi X YUTaHHs, BAKOPUCTAHHS 1 Mogudikanii» [2, ¢. 27].

ScHicTh mporpaMy i JIETKICTh 11 YUTaHHS MOBUHHI OyTH B IIEHTPI yBard MporpaMicTiB-TIOYaTKiBIIiB.
Crix mam’siTaTv, IO MPOrPaMHUI KO MUINEThCS JJIs JIFOAWHU, a He I Kommursitopa. Yaipn Cmit
JOXOIUTh BUCHOBKY, 1[0 SICHICTh KOy HaBiTh OUIBII BaXJIMBA HIXK HOT0 MPaBUIIBHICTh, TOMY IO SICHUI
KOJl JITKO BHUIPAaBUTH INE I dYac HamUCcaHHS IporpamMu. SIcHHM Kox YMTaOenbHUM i
CaMOJIOKYMEHTOBAaHUI, & OCHOBY SICHOCTI CKIaJar0Th XOpomi iMeHa o0’ekTiB. ScHMIA Kom Jerko
HiATPUMYBATH 1 BHKOPUCTOBYBATH IIOBTOPHO, OTXeE BiH Ma€ AoBIIC XKUTTS [13].

OcCKibKM MOBY MporpaMmyBaHHs AceMmOJep TpaaullifiHO BBaXKalOTh BAXKKOK JJIS BHUBUYCHHSA
CTyAEGHTaMH, IPO IO CBITYUTH 1 BIACHUH [OCBiA aBTOpa, MNPH BHUBUYCHHI HU3BKOPIBHEBOTO
MporpaMyBaHHS Ha TEpIIE MICIE CNiJ] MOCTaBUTH YHUTAOCHBHICTH KOXY 1 YITKy CTPYKTYpOBaHICTh
nporpamu. llinTBep/KEHHSAM IIBOMY MOXKE OyTH OCHOBHA Teopema ¢opmaTyBaHHsS [4, c. 715], sika
TOBOPUTB, L0 XOPOIIIE Bi3yaiabHe GOpMaTyBaHHS BUSBIISE JIOTIUHY CTPYKTYPY IPOTPaMH.

Cepen CKIaJOBUX CTPYKTYPOBAHOCTI aceMOJISPHOTO MPOrpaMHOr0 KOAY MOXKHA BHJIUTHTH
CeTMEHTHY OpraHi3allifo MporpaM, BHKOPHUCTAHHS IPOIENyp, MOAYTIB Ta O0i0mioredHux (yHKUIH,
3aCTOCYBaHHSI aHAJIOTIB BHUCOKOPIBHEBUX KEPYIOUHX CTPYKTYp, HaJe)kHE (opMaTyBaHHs Ta JOLLIBHI
KOMEHTapi.

CermenTHa opraHizauis mporpaM. Hiknayc Bipr Bu3HauuB mporpamy siK CyKyIHICTh JaHUX 1
anroput™my. «lIIporpammu SBISIOTE €000 B  KIHIIGBOMY paxyHKy KOHKPETHI (OpMyIIOBaHHS
abCTpakTHHUX ANTOPUTMIB, 3aCHOBaHI Ha KOHKPETHHX IPEICTABICHHAX 1 CTPYKTypax maHux». Kpim
I[BOTO, «...MH IHTYITHUBHO BiI4yBa€eMO, 110 JaHi MEpeAyIOTh aNrOpUTMaM: IOTPiOHO MaTH JesKi 00’ €KTH,
HepIl HiK BUKOHYBATH il Hax HUMU» [3, c. 10].

AceMOnepHa mporpama MOXKe CKJIaJaTHCA 3 KUIbKOX cerMeHTiB. Di3WuHiI CerMEHTH ICHYIOTh B
IaM’ATi MalluHH TiJ Yac BUKOHAHHS MPOTPaMH, a JIOTIYHI CETMEHTH BHAUIIOTHCS B TEKCTI MPOrpaMH
3riIHO 3 1X (YHKIIOHAJIBHUM MPU3HAYCHHSAM (CETMEHTH JaHMX, KOy, CTeKy). BiAmoBigHO maHi, Hax
SIKMMH IIporpaMa BUKOHY€ TEBHI il MOTPAaIUIIOTh B OKPEMHUH CEIMEHT, SIKMH Ha3MBalOTh CEIMEHTOM
JAHUX, a IPOTPaMHHH KOJI 30CEPEIKYEThCS B CETMEHTI Koxy. OTxe, HaBiTh y HAHNPOCTIMINX MporpaMax
Ha AcemOIepi MOTPiOHO ONMHUCATH 1 TPUMATH B IOJIi 30pY K MIHIMYM JIBa CETMEHTH — JAaHHX 1 KOZy.

MoaynsHe nporpamyBanHs. H. Bipr BimsnauaB [3], mo mporpamyBaHHS — L€ MHCTELTBO
KOHCTPYIOBaHHS. 3 METOI0 KOHCTPYIOBAaHHS CNiJ] BUIUIMTH HaWmpocTimi OymiBenbHI OMOKM i3 Bxke
ICHyIOUMX TIporpaM i JaTdh iX CHCTeMaTH30BAaHHH OmHC. BUKOPHUCTaHHS YacTHH KOAY IOHEpenHix
IIPOrpaM € HOPMAJIBHOIO 1 CXBAJIBHOIO NMPAKTUKOIO MporpaMyBaHHs. CTBOPIOIOUM aceMOJIepHi IPorpaMy,
SIKI PO3B’SA3yIOTh OLTBII-MEHIN peasibHi 3a/adi, CTYICHTH IOMIYaloTh, K Iy)K€ IIBHUIKO 3pOCTaE 00csAT
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TeKcTy. TpuMaTu BCIO MporpaMy B TOMI 30py CTa€ BCEe Bak4ye. ToMy JOLIIBHO 3aBepiieHi ¢pparMeHTH
Koy, oQopmieHi SK MiANporpaMH, BHHECTH B OKpPeMHUH MOAynab (MOIyMi), SIKMM MOXHa JIETKO
HiAKIIOYATH 70 CBOEI MPOTrpaMu Ha eTami TpaHcisuii. s 1[bOro BHKOPHCTOBYIOTH SIK THPEKTHBH
acemOiepa (include, includelib) Tak 1 MOXKITHBOCTI KOMaHIHOTO PSIKA.

VY mporeci mMoAiTy MOAYTIB MpOrpamMu BigOyBaeTbcs MOCTYIMOBa Jerajizallis anroputMy. [lomin
IporpaMy Ha MOAYJ Ja€ MOMJIMBICTH HE TIIBKM 3HM3UTH Ii CKIagHICTh, aje il matu Habip mobOpe
BH3HAYEHMX 1 JOKYMEHTOBAaHUX 1HTep(EHCiB, 110 BXKE € KOPUCHUM JUIS pO3yMiHHS mporpaMu. Po3BUTOK
MOJIYJIHOCTI BBaXKA€ETHCS XOPOIIOK O3HAKOK CTPYKTYPOBAHOCTI Koay. «OHH 13 CIIOCOOIB MOKpAIIeHHS
CHCTEMHM TIOJIATA€ Yy MiABUIICHHI i MOXYIBHOCTI — 30UIBIICHHI KUIBKOCTI A0Ope BHU3HAYCHMX 1 BJAJIO
MOMMEHOBAHMX MPOLEAYD, SKi J00pe poOIsITh OHY piuy, — BimzHauae MakKonnemn [4, c. 553].

BukopucranHs miamporpaM y mporpaMax MOKJIHKaHe 3MEHIIUTH IX CKIaJHICTh 1 IMOKpaIUuTH
yutabenbHicTh. [liamporpamMu 1aroTh MOXKIUBICTh YHUKHYTH TOBTOPEHD MIPOIPAMHOT0 KOAY, IPUXOBATH
JIOBT1 TIOCIiOBHOCTI KOMaHA a0o0 CKJIaaHi JOTiYHI IepeBipKM 3a BAAIMMH Ha3BaMM IIiAIpOrpam.
PexoMeHnnyeTbC BUKOPHUCTOBYBATH IiIIPOrpaMM, HaBiTh SKIIO BOHHM BHUKIHKAIOTBCS OIWH pa3, abH
MOJICTIIUTH PO3YMIHHS KOXy. 3a3BHYail y MiAmporpaMd BHHOCSTH KOX AT 0OpoOKH 0COOIMBUX
BHITAJIKiB 200 KOJI, 3aJIeKHUH Bij IIaT)OPMH YU armapaTHUX 3aco0iB.

[ligmporpaMu MOBMHHI MaTH HpPaBWIbHI 3MICTOBHI Ha3BH, sIKi IOKa3ylOTh, L0 cCaMe POOHTH
minporpaMa, JJis IOTO Ha3BH MIiANPOrpaM MOBWUHHI OyTH JOCTaTHHO JOBIMMH abW mepeaatd ix
npusHavyeHHs. Ha3Ba ¢yHKuii cBiTUuTh Ipo 3HaUEHHS, sike BoHa moseprae (isDigit, keyPressed), a Ha3Ba
mpouexypu BimoOpaxkae miro Hax o0’ektoM (openFile, readName). Ilapamerpn, siki mepemaroThCsS y
MPOIelypH, PO3TAIIOBYIOTh Y TOPSJAKY, SIKMM BIANOBiZa€ MOCTIIOBHOCTI iX BUKOPWUCTAHHS: BXIiJHI,
3MiHIOBaHi, BUXifHi. KipKicTh mapameTpiB TOBHHHA OyTH MiHIMAJIBHOIO.

Buxopucmannsa 6ibaiomex. He moTpiOHO KOXXKHOTO pa3y BHUHAXOIUTH BeJocurnen. ICHye Bemmka
KiJIbKIiCTh 0i0NioTeyHMX mporenyp. B HHMX € Tucsui peanizoBaHux ¢yHKIiH. MoxkHa 1 Tpeba ix
BHUKOpHCTOBYBaTH, lle 3HayHO cmpomrye po3pobky mnporpam. CHodaTky cCiig AOCHIAWTH HasBHI
6i0mioreuni ¢yHkuii i BuOpatu HeoOXiAHi, a BXKE MOTIM CTBOpIOBAaTH cBoi. BracHi Bmami QyHKII,
MPUIATHI U1 HOBTOPHOT'O BUKOPUCTAHHS, TOTPIOHO MTOMIIIATH Y BJIACHI 0610J110TEKH.

IIporpamyBaHHsi Ha acemOJiepi y cTpyKkTypoBaHoMmy BurJsiai. CydacHi MOBH IpOrpaMyBaHHS
BHCOKOT'O PiBHS aBTOMATUYHO HiATPUMYIOTh KOHIIEMIIIO CTPYKTYpHOT'O NMporpaMyBaHHs. AceMmOiiep He
Ma€ Takoi MiATPUMKH, TOMY NPOIOHYETHCS MPOrpaMyBaTH Ha aceMOiiepi y CTPyKTypOBaHOMY BMIVISMI
[10]. CtpykTypHE HporpaMyBaHHS BHKOPHUCTOBYE TPU OCHOBHI KEpyIOUi CTPYKTYypH (TIOCIiZOBHICTH,
BHOIp, TOBTOPEHHS), 3 AKUX MOXKe OyTH moOymoBaHa Oynb-ska mporpama. KoxkHa Taka CTpYKTypa Mae
OJHY TOYKY BXOIy i OAHY TOUKy BUXoAy. Bci iHIm mporpamu OyAyrOThCs LUIIXOM ITakeTyBaHHS abo
BKJIQJICHHS CTPYKTYyp. llpu IbOMy MiATPHUMY€ETHCS SICHICTH NPOTrpaMH, HEOOXilHAa IOCITIIOBHICTH
00YHNCIICHb, IPOCTOTA KEPYBAHHSI 1 MOXKIMBICTh BiICTEKEHHS IPOCYBAHHS O0YHCIICHB.

MoBu BHCOKOT'0 piBHSI MalOTh Y CBOEMY apceHali BiAMOBiAHI Kepytoui cTpykTypu (if, if ... else, for,
while, do ... while), mo3HadeHi KIIOYOBUMU CIIOBaMH, 33 SIKUMH iX JIETKO pO3Mi3HATH B TEKCTi. MoBa
acemOnepa, 3a3BU4Yail, HE Ma€ TaKMX CTPYKTyp, Xo4ya Hallp KoMaHJ] acemOlepa, MPUAATHUX JIs
moOy10BH OyIb-5IKOi CTPYKTYpPH KEPyBaHHS JOCUTh MIMPOKUNA. OCKIIBKM MOBA ijie PO YiTKY JIOTIYHY
CTPYKTYpY HpOrpaMHu, JIETKICTh ii YMTaHHS 1 HasgBHUU MOMEpenHid JOCBiA MporpaMyBaHHs, MOXHA
BCTAHOBUTH BiANOBIJHICTE MK TEBHUMH BHCOKOPIBHEBHMH CTPYKTYpaMH 1 iX HH3BKOPIBHEBUMH
BIJIIIOBiIHUKAMH Ta 3alpPOIIOHYBATH INAOJIOHM, 32 SIKMMH CTYIACHTH 3MOXYTh JIETKO OPi€HTYBATHCS B
MPOrpaMHOMY KOJIi.

AceMmbnepHHii KOn, MOOyIOBaHHII Ha OCHOBI BHCOKOPIBHEBHX MIAOJOHIB SIK JIOTIYHO TakK 1 3a
¢opMoro BinmoBimae 3HAHOMHM CTPYKTypaM Koxy abo ICeBIOKOMy. Peamizalfisi Kepylodux CTPYKTYp
MOBOIO acembiiepa He 00XOmuThcs 6e3 omepaTopa 0€3yMOBHOTO mepexony goto (jmp s x86). Aje B
JTAHOMY BHIAJKY LIl omepaTop BUKOPHCTOBYETHCS Ul CTPYKTYpH3alii Komy MporpaMu, Crpuse ioro
YiTKil opraHizamii, a TOMy HOro 3aCTOCYBaHHS BUIIpaBIaHE.

BpaxoByroun TMOpIBHSHO HEBEIHKY KUIBKICTh THIIOBHX BHCOKOPIBHEBHX KEPYIOUHX CTPYKTYD,
MOXHa JIETKO CTBOPUTH Halip acemOnepHUX IIAOIOHIB-BIAIMOBIAHUKIB 1 BUKOPUCTOBYBATH iX Iix 4ac
MpPOrpaMyBaHHS 3 METOI0 IMIATPUMKHU YiTKOI JIOTIYHOI CTPYKTypH mporpamu. OIMH i3 TaKUX MiAXOAIB
nependavae, M0 CIOYATKY IporpamMa 3alucyeThCsl Y BUINIAL NICEBAOKOAY, & MOTIM PSIIKU TICEBIOKOIY
3aMIHIOKOThCS Ha BIAMIOBIIHI PAIKK aceMOyiepHOro mabiony [4, 9].

@dopmaTyBaHHSI KOAY Ma€ Ha MeTi nepenady iHdopmanii yuTayaM mpo cTpykrypy koxay. Iloxi6Ho
TEKCTY B KHUTaX, SKUH CKIIQAAETHCS 3 peueHb, ab3alliB, I1aB, pO3/UIiB IPOrpaMHUIf TEKCT TOBUHEH OyTH
oopmiieHNM Tak, abu MoOXHa OyJO JIErKo HOro YMTaTH 1 JIETKO BUSBUTU HOTO JIOTIYHY CTPYKTYpY.
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[Tpuiiomu TakoX aHaNOriuHi PoOOTI 3 TEKCTOM: I'PYyIyBaHHS JIOTIYHO IOB’SA3aHUX (PparMeHTIB KOy B
mporpaMHi OJ10KH, oGOpMIIEHHS OJOKIB KOIY Y BUIJISAI HMiAIPOrpaM, BUKOPUCTAHHS 3arojIoBKiB (OJIOKiB
KOMEHTApIB), iepapxiuHa MOAYJIbHA OpraHi3allis MporpamH.

Oco0nuBo crif BiA3HAYUTH BHUKOPHCTaHHsS OLIOr0 MPOCTOpY (CHMBOJHM MPONYCKY, TaOyIsALii,
MOPOXKH1 psiaku). binuit mpocTip Aae MOXIMBICTE JOT1YHO BUAUIMTH YaCTHHU MPOTPaMH, 1 BUIIMKYBATH
OKpeMi JIEKCHYHI eIeMEeHTH IporpaMu 3TifHO 3 X IHO3HMIli€r0 B iepapxii abcTpakmiii komy. BiH Takox
JI03BOJISIE OYaM BiIIIOUYUBATH MK YaCTHHAMU IIPOT PAMH.

KomeHnTyBaHHs Koay. 3 METOI0 IOKPAIICHHS YNTA0ETILHOCTI IPOTPaMHU Ta BUSIBIEHHS ii CTPYKTYpHU
IIMPOKO 3aCTOCOBYIOTH KOMEHTYBAaHHS MPOTPaMHOro KOAy. BifHONIEHHS HayKOBIB O KOMEHTapiB
HeopHO3HauHe: «Himmo He gomomarae Tax, sk JopeuHui komeHTap. Himmo He 3axapairye MOIyib TakK, SIK
Oe33MicTOBHI ¥ Oe3amemauiiiHi komeHTapi» [5, c. 79]. CTuiab KOMEHTYBaHHsS IOBHHEH OyTu
MiATOPSIIKOBAHUM 3arajbHii MeTi — YnTabeNbHICTh KOMY, JETKiCTh Horo Moau¢ikarii Ta MiATPUMKH.
Cepen HaMBaKIMBIIINX TPUHOMIB KOMEHTYBAaHHS MOXKHA BUAUIUTH TaKi [5]: BUKOPUCTaHHS KOMEHTAPIB,
SIKI MIIKPECIIOITh CTPYKTYpPy HpPOrpaMu, BHUIEpeKaloye KOMEHTYBAHHS CTPYKTYpHHX OJIOKiB KOIY,
KOMEHTYBaHHS aJiTOPUTMY, a HE OIEpaTopiB MOBU IMPOTrpaMyBaHHS, CHHXPOHHICTh KOMEHTYBaHHS i
HaIMCaHHA IPOrpaMH, IPOMOPLIHHICTE MiXK KUTBKICTIO KOMEHTApIB 1 po3MipoM KOTy.

Buxopucrannsi makpociB. OZHUM i3 TOTY)KHUX 3aC00iB TIOJETIICHHS HAMUCAHHA 1 YMTaHHSA
aceMOJIEpHOTO KOAY BHCTYNAIOTh MaKpOKOMaHAW (Makpocu). Makpocu pO3IIUPIOIOTE MOBY
MIpPOrpaMyBaHHS 1 1al0Th MOXJIUBICTh KO)KHOMY CTBOPIOBATH BJIACHI 3pa3Ky BUCOKOPIBHEBHUX CTPYKTYD i
BUKOPHCTOBYBAaTH iX mpu mporpamyBaHHi. [Ipore, iX HE pEKOMEHAYIOTh BHUKOPUCTOBYBATH Ha
MOYaTKOBHX €Talax BHMBYEHHS MOBH acemOiiepa. X. Mimwrs [10] Big3Hauae, o0 HpH KOMITUIALL
MporpamMu 3 Makpocamu ii TEKCT 3a3Ha€ MOMepeaHoi 0OpOOKM (BUKOHYIOTHCS MAaKpOITiJICTAHOBKH), B
pe3yabTaTi 4oro y mporpami 3’sBISIFOTbCA HOBI (pparMeHTH KOAy i3 IITYYHHMMH MITKaMU Ta HOBHMHU
3MIHHHMH, L0 YTPYIHIOE BiAJAroPKCHHS CKOMITUTEOBAHOTO KOZTY.

BucHoBku. IIporpamyBaHHs MOBOIO acemOnepa BUKIMKAE 3HAYHO OiNbIIE TPYIHOIIIB y CTYJCHTIB
MpY BUBYEHHI y TIOPIBHSAHHI 3 MOBaMM BHCOKOTO piBHS. [IpyunHa monsArae He CTUIBKH B CKJIAJHOCTI
CHHTAKCHCY aceMOnepa, CKUIBKM B HENPAaBHIBHOMY IIJIXOMi A0 TBOpeHHs mporpaM. OIHHUM i3 IUIAXIB
MiABUIIEHHS €(EeKTHUBHOCTI 3aCBOEHHS MOBM aceMbiiepa € BHMKOPUCTAHHS CTYACHTaMHU IIPHHIIHUIIIB
CTPYKTYpHOI oprasizauii mporpamHoro koxy. IIporpamyBanHs Ha acemOnepi y CTPYKTypOBaHOMY
BUIJISIII PeaTi3y€eThCsl Uepe3 KiIbKa MEXaHi3MiB, TOJIOBHUMH 3 SIKUX BHUCTYIAIOTh CETMEHTHA OpraHizailis
IporpaM, BUKOPHCTaHHs y IporpamMax CTPYKTYpHHX OAMHHIlb, aHAJOTIYHUM MOBAaM BHCOKOT'O PiBHS,
MOJyNbHE TPOrpaMyBaHHS, BHUKOPUCTaHHA MigmporpaMm Ta OiOmioreuHux QyHKIIH. B 3B’s3ky 3
HEOOXIHICTIO TOJNETrIICHHS PO3YMIHHS B)KE HAIHCAHOTO KOAY JIOJATKOBO CIHiJi BHKOPUCTOBYBATH
BiMOBiAHE (opMaTyBaHHS HPOrPaMHOTO KOy 3 IOCTaTHBOIO KIIBKICTIO KOMEHTapiB Ta Oi10ro
npoctopy. [lomanbimi AOCHipkeHHS 3 IIbOTO MHTAaHHS TMOBWHHI OyTH CHOpSAMOBaHI Ha PO3POOKY
CTPYKTYPHHUX IIa0JIOHIB, HOKIMKAHIX 3HAYHO MOJICTIINTH KOHCTPYIOBAHHS aceMOJIEpHUX IIPOrpam.
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BIZOMOCTI ITPO ABTOPA
Bapaniok Ouiexcannp ®UIMMOHOBUY — KaHAN/AT TEXHIYHUX HAYK, JOLEHT KadeapH iHhOpMaTUKK
KipoBorpazcskoro aepaBHOro MearoriyHoro yHisepcurery iM. B.Bunnudenka.
Kono naykosux inmepecie: MOJIENIOBaHHs iHPOPMALiIHHUX CUCTEM, IPOOIEMHU BUK/IAJaHHs MOB IIPOrPAMYBaHHS.

WOLFRAM | ALPHA: MOX/TUBOCTI 3ACTOCYBAHHA Y
HABYAHHI BULLLOT MATEMATUKU CTYAEHTIB
EKOHOMIYHUX CNELIANIbHOCTEN

CeimnaHa BAC

Bukopucmanna IKT 6 npoyeci naguanms euwjoi mamemamuku CHPUAE PO3GUMKY MEOPYO2O0 MUCTEHHS
cmyoenmie, (opMyeanuio 6MiHb Ma HAGUYOK POOOMU 6 YMOBAX KOMN IOMEPHO20 Cepedosuyd, Cymmeeomy
nIOBUWEHHIO AKOCMI 3AC80€EHHA HABUALHO20 MAMEPIANY, CIMEOPEHHIO MA 6UGUEHHIO MAMEMAMUYHUX MOOenell
PIBHOMAHIMHUX A6UW ma npoyecis, O0eMOHCMpayii 3acmocy6anHs MAmemMamuyHux memooie ma ix
odocidocenns. Y cmammi po3ensanymo nepeeazu ma nedoniku zacmocyeanns Wolfram|Alpha y gopmyeanni
npeomMemHoi MamemMamuyHoi KOMnemenm1HoCcmi MatOymuix eKOHOMICMIe.

Using information technologies in the process of teaching mathematics helps to develop students’ creative
thinking and better skills of work in a computer environment. It also provides the higher level of getting
knowledge, helps to create and study mathematical models of different phenomena; shows how to use and
research mathematical methods. The article deals with advantages and disadvantages of using Wolfram|Alpha
while forming mathematical competence of future economists.

B ymoBax cy4acHoi inpopMaTtu3zanii cycminecTtBa iHpopmariiiiHo-komyHikaTHBHI TexHoorii (IKT)
Ta cepBicM Mepexi [HTepHeT CKJIajalroTh HEBiJ' €MHY YacCTHHY J>KUTTS KOXHOI JIFOJWHU. Y CHCTeMi
¢yHIaMEHTaIbHOI HiATOTOBKH CYYacHOI'O €KOHOMICTa OCHOBOIO pO3B’s3aHHS HpoOsieMH (hopMyBaHHS
npodecifHUX KOMIIETEHTHOCTEH Ta 3abe3neucHHs NpodeciitHoi MOOITPHOCTI € SIKiCHa MaTeMaTH4YHa
MiAroToBKa. 3 1€l MpUYMHM HEeoOXiJHa po3poOka MEBHUX METOJUYHUX MiAXOIIB IO BHKOPHCTAHHS
3aco6iB IKT stk i po3BHTKY OCOOMCTOCTI CTYIEHTa, Tak 1 JJIsi HOro MiArOTOBKH 10 MaiOyTHBOI
npodeciiiaoi pisnpHOCT. 30KpeMa, st (GOpMyBaHHS BMiHb 3/A1HCHIOBATH IPOTHO3YBaHHS PE3yJIbTATiB
CBOET iSUTBHOCTI, pO3pOOKH CTpaTerii MOIMyKy IUISIXIB 1 METOIIB BUPIIICHHS 3aBJaHb SK HaBYAIbHUX,
TaK i MPaKTUYHUX, a B MalOyTHhOMY mpodeciiiHux. He MEHII Ba>KIMBE BUKOPHUCTAHHS MOXKIMBOCTEH
IKT 3 meroro inTeHCHiKanii yciX piBHIB HABUAJILHO-BUXOBHOTI'O nporiecy [3].

Posrnsany BrnpoBamxenHs IKT ta po3pobui ix MeToandHoro 3a0e3meyeHHs NPHUCBAYEHI poOOTH
BiTum3HsAHUX AochigaukiB O. M. T'onuaposoi, B. b. I'purop’esoi, O. M. ['yaupeBoi, M. 1. Kannaxka,
B. L. Knouka, M. C.JIsBoBa, H.B.Mop3e, C. A.PakoBa, T.TI.Crpixkak, IO.B. Tpuyca,
O. M. CmupHoBoi-TpuOynscekoi, M. b. KoBanpuyka Ta iH. B 1iux poboTax OCHOBHY yBary HpHIiICHO
CTBOPEHHIO IPOTrpaMHHUX 3ac00iB HABYAJIBHOTO IPH3HAYCHHS Ta METOMUKH iX 3aCTOCYBaHHS MO
BHBYCHHS PI3HOMAHITHUX TE€M, PO3pOOIi BiAMOBITHUX KOMII IOTCPHO-OPIEHTOBAHNX CHCTEM OLIHIOBAHHS
pOOOTH CTYACHTIB B MpolIeCi BUBYCHHS MaTEMATHKH.

Jo mnpodeciiHuX KOMIIETEHTHOCTEH €KOHOMICTa HAaJe)KUTh BMIHHS BOJOMITH METOAaMHU
MaTEeMaTUYHOTO Ta AITOPUTMIYHOTO MOJIENIIOBAHHS IPH PO3B’A3yBaHHI MPUKIIAJHUX 3a4a4. Y 3B’S3KYy 3i
CKOPOYCHHSIM HaBUAJIBHUX T'O/IMH, IO BiABOXUTHCS HA BUBUEHHS MATEMATHKH, ITIBUIIEHHAM BUMOT J0
piBHS MaTeMaTH4YHOI MiJrOTOBKM (CKJIaJaTH MaTeMaTH4YHI OMUCH EKOHOMIYHHMX TMpPOIECiB), BHHHUKAE
mpoGiieMa HAaBUUTH CTYAEHTIB 3aCTOCOBYBATHM MAaTEMATHYHHH amapar 0 po3B’sI3yBaHHS HMPUKIAIHHX
3a/1a4 eKoHOMi4HOro 3MicTy. ChopMoBaHi TaKMM YMHOM HAaBUYKH MOJICNIOBAHHS, OIIHKH, MEPEBIPKH
rimore3 Ta momyk iH(opmanii HaOyBalOTh OUIBIIOrO 3HAYEHHs, HUK CyTO ()OpMajbHE BUBUCHHS
HaBYAJILHOT'O MaTepiamy.

Takum uymHOM, BUKOpHcTaHHA 3aco0iB IKT Hagae MOXIWBICTP HABUUTH CTYACHTAa TPAMOTHO
(opMyIIOBAaTH MPaKTUYHY 3aJady, HepeKiafaTH If0 33Jady Ha MOBY MaTEMAaTHKH, iHTEpIpPETYyBaTH
pe3yabTaT i po3B’sA3Ky Ha MOBI peajbHOI CHUTYyallil, a TAaKOXX MEpeBIpATH BIAMOBIIHICTH OTPUMaHUX
TAHUX Ta JaHUX JOCIHiAy. SIKIIO CTyIEHT OmaHye IMEBHUM MaTeMaTHYHUIl MMaKeT, TO, BAKOPUCTOBYIOUH
TeopeTHuHy 0a3sy, BiH Oyae 37aTeH pO3B’sI3yBaTH CKIIAAHI 3a/ladi, HE 3Ba)KAl0Ud Ha TPOMI3IKI
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