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I. IPOBAEMHA METOJHKH HABYAHHSA
MATEMATHYHHUX NJUCIIHAIIAIH

POJIb IABJIOHIB Y HABYAHHI
HU3bBKOPIBHEBOMY IIPOI'PAMYBAHHIO

Onexcanop bPAPAHIOK

Y cmammi nodaemvcs ananiz  npobaemu  nioguujenns  egpeKmusHocmi - HABYAHHS
HU3bKOPIBHEBOMY NPOSPAMYBAHHIO 8 YMOBAX 0eiyunty HAGUATLHUX 200UH WTSAXOM 6UKOPUCIIAHHSL
wWabnonie ma posKpUBAIOMbCs OCHOBHI HANPAMU 3ACMOCYBAHHS WAOTIOHIB.

The article presents an analysis of the problem of increasing low-level programming
teaching under conditions of training time restrictions by means of using patterns and main scopes
of patterns applying are considered.

IMMocTranoBka npo6aemu. Cepen QaxiBiB ramy3i KOMIT'IOTEPHHX HAyK BXE JIaBHO TPHUBAE
JUCKYCisl 3 TPHBOAY 3MICTy Ta 00CATY AHMCUMIUIIH, TNPHCBIYCHUX BHBUCHHIO apXITEKTYpH
00YHCITIOBaJIbHAX CUCTEM Ta OCHOB HU3BKOPIBHEBOT'O MPOTPAMYBaHHSI.

OOcsr 3HaHP B KOMIT IOTEPHHX HayKax CTPIMKO 3pOCTa€, 3’SBIISIOTHCS HOBI MEPEXeBi,
iHopMallifiHi Ta MyJbTUMEIIHHI TEXHOJOrIl 1 BIAMOBIAHI JUCIMILIIHUM B yHiBepcureTax. lle
3araJIbHOCBITOBa TEHJICHINISA. AHAII3YIOUM pPEKOMEHJAIlii 1O BHKIQJaHHIO 1HQOPMATHKH B
yHuiBepcuretax (Computer Science Curricula), siki peryaspHO PpoO3pOOJIAIOTECS AcoLialliero
obuncmoBanbHOl TexHIKH (ACM) Ta [HCTHTYTOM i1H)XXEHEpIB ENEKTPOTEXHIKHM Ta EJIEKTPOHIKH
(IEEE), moxHa 3poOMTH BHUCHOBOK IpPO T€, IO KUIBKICTh OONacTel 3HaHb 1HPOPMATHKH, SKi
MPOTNIOHYIOTHCS 10 BUBYEHHS 3pocia 3 14 1o 18 yuie 3a poKH HUHIITHBOTO CTOMNITTSI.

3HaliTH yac Ha BHBYCHHS yCiX JUCIMIUIIH CTa€ BCE Bakue. 3 MOSBOI0 HOBHX KOMIT FOTEPHHX
JUCIIUIUTIH, 3MEHIITYETHCS KIIBKICTh Yacy Ha BUBUCHHS CTApUX JUCIUILIIH 200 MEBHUX TEM, OKpeMi
JTUCIMILIIHU 00’ €IHYIOThCSI 3 IHIIMMHU a00 ¥ 30BCIM BHJIy4YalOThCSl 3 HaBYAJIbHHUX ILIaHIiB. Tak,
BITUM3HSAHUI rajy3eBUi CTaHIAPT 3 HANpsAMy HiaArotoBku «IHpopmatuka» 2010 poky nependadae
BHBUCHHS MOBHU aceMmOJiepa JIMIIe B CKIaai AMCIUIUTIHA «APXITEKTypa 00YHCITIOBAIbHUX CUCTEM).

Pazom 3 THM mepenik NMUTaHb, SIKAMH TOBHHEH OBOJIOMITH CTYICHT 3aJMIIA€THCS JOCHUTDH
mupokuM. OcCBITHBO-TIpOdeciiiHa TporpamMa MiArOTOBKM OakajiaBpa Iepeadadyae BOJOAIHHS
OCHOBaMH TPOTpaMyBaHHS MOBOIO aceMOliepa Ha pIiBHI 3HAHHSA CUCTEMH KOMaHJ, OIeparlii
BBEJICHHS-BHBOY, pOOOTH 3 IMaM’SITTIO, HU3bKOPIBHEBOI peaizaiii CKIaJHUX JOTIYHHX CTPYKTYP
MOB IIPOTpaMyBaHHS BUCOKOTO PiBHS Ta HABMYOK TPAHCIHAIIT NpOrpaM y MalliHHI Kojau. BuMoru
Computer Science Curricula 2013 me mupmi. B pesynbrati Ha ¢dopMyBaHHS HaBHYOK
HU3BKOPIBHEBOTO MPOTPaMyBaHHS BJAE€THCS BUALINTH KiJIbKa JICKIiH 1 KUTbKa JTJaO0paTOPHHUX POOIT.

[Mpobnema mnomsirae B ToMy, ad¥ 3a paXyHOK CY4acHHX IIEJJarori4YHuX NMPUHOMIB CTYJEHT 3Mir
OBOJIOJIITH OCHOBaMH IPOTrpaMyBaHHs Ha acemOiepi B KOpOTKHH TepMiH. OIUH 13 MOXKIMBHX
MIIXOMIB 0 BUPIIICHHS Li€l MPOOJIeMH — BUKOPUCTAHHS MPOCTHX 1 €(PEKTUBHUX MIAOJIOHIB Ha BCIiX
eTarnax CTBOPECHHS KOMITFOTEPHOI TpOrpamu, M0 MOXKE JaTH peallbHy CEKOHOMIiI0 dYacy MpH
HaITMCaHHI Ta MOJKJIUBICTb OJICPYKATH MPABHIIbHUHN, YNTa0CIBHUH 1 Tpale31aTHUH KO/I.

AHani3 ocTaHHiX aocaimkeHb i myoaikamiii. CTyJeHTH BiIUyBarOTh 3HAYHI TPYAHOILI MPH
BHUBYCHHI HU3HKOPIBHEBOTO MpOrpaMyBaHHs. J{ociKeHHs 3 MPOOIeMH CBiT4aTh, IO IIi TPYIHOIII
MOB’sI3aHI HE CTUIBKM 13 CKJIAIHICTIO YM HE3BUYHICTIO CHHTAKCHCYy aceMOJiepa, CKUIbKH 3
BiJICYTHICTIO 3araJlbHUX HaBUYOK PO3B’s3yBaHHS 3a/a4. HOBaukH BUTPavyaroTh MaJio Yacy Ha aHaji3
3ajadi, TUIAHYBaHHS Ta KOHCTpPYIOBaHHs TporpamMu. OCHOBHUM IiJIXOJOM 3aJIMIIAETHCS METO/]
cnpobd i mommiok (code-and-fix), skwii cKopillle 03HAYa€ BiJCYTHICTH OyIb-IKOTO MiIXOIY.
CryneHTaM OpakKye HaJEKHOI'O aJrOPUTMIYHOTO MHCJICHHS, BOHM JOCHTH CIa0OKi y BIJCTEKCHHI
BJIACHOTO KOy 1 MarOTh MOTaHe PO3yMiHHs OCHOBHOTO TIOTOKY BHKOHaHHs THporpamu. OnHiero 3
HaHOINBIUX TPo0JIeM € crabka 34aTHICTh 10 pO3B’A3yBaHHS JIOTIYHHUX Ta MaTeMAaTUYHUX 3a1a4 [5].
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TpaguuiiHuid MiAXin A0 HaBYaHHS MPOTpaMyBaHHIO, OUIBIIICTH MiJPYYHHUKIB Ta MOCIOHUKIB
nepenbavae MOCTIIOBHE BHBYCHHS TEM, NPUCBIYECHUX JICTAlsIM CHHTAaKCUCY Ta OCHOBHUM
oreparopaM TEBHOI MOBU MPOTpaMyBaHHs, UTIOCTPYIOUH iX TPHKIAAaMH BUKOpUCTaHHs. Bukman
MaTepially 3[1HCHIOETHCS 32 TIPUHIIMIIOM «BiJI TIPOCTOTO JIO CKJIAAHOTOY». 3a3BHYail MOYMHAIOTH 3
MPOCTUX OIEPaTOpiB, MEPEXOJATh JIO JIOTIYHHX BHPa3iB 1 YMOBHUX OIEPaTOpPiB, MPOLEAYD,
3aKiHUYIOYM MacuBamH 1 cTpykrypamu [9]. Taki ckmamHi CTpyKTYpH IaHHX SK CIHCKH, YEprH,
CTEKH Ta JIepeBa BUBYAIOTHCS, BIJTIOBIIHO, B KiHIII Kypcy, KOJH 4Yacy Ha iX I'PYHTOBHE 3aCBOEHHSI
BXKe He 3aumaerbes. [Ipudomy, 3aHanTo 6araTo yBard NpUAUISETHCS MEXaHi3MaM X peasizarii.
Leit miaxix 10 HABYaHHS YacTO HA3MBAIOTh «3HU3Y Bropy» (bottom-up) 3a aHaNOri€ro 3 BUCXiTHAM
MPOTpaMyBaHHsM, MPH [bOMY OUTBIIICT 3YCHJIb TaK 1 3aJMIIAIOTHCS «BHHU3Y», OCKUIBKUA TPH
TpaJIUIiHHOMY HaBYaHHI PiIKO HIETHCS PO CTBOPEHHSI PeaibHUX MPOTPAM.

VY Bunagky acemOnepa BHBUCHHS BCIX apXiTEKTYPHHX Ta CHHTaKCHYHHX OCOOJIMBOCTEH MOBH
nmoTpedye 3HAUYHOI KUIBKOCTI TOJMH, 110 HE BKJIAJAETHCSA B Cy4YacHI HaBYaJIbHI IUIaHU. MIiHIMabHI
HABUYKH HA3HKOPIBHEBOTO MTPOTPAMYyBaHHS CTyIEHTaM TMOTPiIOHO 3100yTH B KOPOTKHUIA TEPMiH.

[Hmmit  miaxig BigoMuil sSK TporpaMyBaHHS «3BepxXy BHHU3» (top-down), HuU3XiIHE
nporpamMyBaHHsl a00 TIOKPOKOBE YTOUYHEHHS. 3aCTOCYBaHHsI LOTO MiJXOly B HABYaHHI ependavac,
IO CTYJCHTH MOXYTh PUCTYIATH JI0 PO3B’s3yBaHHS 3a]lay 3a JOIMOMOTOI0 HAsBHUX 1HCTPYMEHTIB
(6i10mioTeYHNX KOMITIOHEHTIB) 3aMiCTh TOrO, abW BHTpayaTd 4ac Ha CaMOCTIHHY pealizallilo IHX
KOMIIOHEHTIB «3 HYJIs»» [9]. TakuM 4MHOM, CTYJCHTH 37]aTHI POOHMTH IiKaBi i CeplHO3Hi pedi 3HAYHO
panime, HiK 3a TpagumidHoro migxoxy. IIpy mbOMy BOHH 30CEPEKYIOTHCS TEPEBAKHO Ha
BHCOKOPIBHEBIH JIOTiII pOOOTH MPOrpaMu i 3aiiHATI KOHCTPYIOBaHHSIM MPOrpaM Ha OCHOBI TOTOBUX
KOMIIOHEHTIB Ta 0101i0TeYHNX QYHKIIIH.

[Nomyk mpaBUIBHOTO MIIXOAY 10 HAaBYAHHA CHPUYMHEHHWH THM, IO JyKe 4Yacto «bararto
CTYZICHTIB HE MOXYThb HAIMCATH NPUHHATHY NpPOrpaMy HaBiTh MicCIs 3aBEPILCHHS CEMECTPOBOTO
Kypcy mnporpamyBanHs» [4]. He cekper, 110 i micis Apyroro ceMeCTpy HaBYaHHS JIETKO 3HAWTH
TaKUX CTYACHTIB. [licis BCTYITHOTO IHCTPYKTaXKy Ta KiJIbKOX TUTIOBUX NMPUKIIAJIIB CTYICHTH IIBUIKO
MOYNHAIOTH IIIMUTW» BIACHI MPOTpaMH 3 BIIOMHX iM ONEpaTopiB, OJEPKYIOUH MPUMITHBHI a0o
BiaBepTO HikueMmHi mporpamu [4]. Im mpocTo 6pakye gocBiny.

[Miaxixg mpodeciiHuX NPOrpaMiCTiB 10 HAMMCAHHS MPOTpaM 3HAYHO BIAPIZHAETHCS Bij
CTYACHTCBKOTO. BOHM piIkO MOYMHAIOTH TBOPUTH MPOTPAMH «3 HYJISDY, OCKUIBKH BXKE 030pO€Hi
JOCBIZIOM TIOMEpEAHIX, Y TOMY YHCJII YCHIIIHHX TIPOEKTIB, TOMY 3alHATI, y TeEpIIy dYepry,
BHCOKOPiBHEBUM TNPOEKTYBAHHSM PilllEeHHsI, TPUMAIOUH B TI0JI 30py 0i0Ni0TEwHI Ta BiIHOBIIOIOYH B
mam’Ti paHillle peaizoBaHi BIacHI KOMIIOHEHTH, Ha sIKi MO>KHA OTIMPATHUCS B HACTYIHUX MPOEKTaX.

AHai3 TPyIHOIIIB, 3 SKUMU CTUKAIOTHCS CTYJCHTH, CBIIYUTH, 110 MiJBUINCHHSA ¢()EKTUBHOCTI
3aCBOEHHS MOBHU acemOJiepa y BUIIMX HAaBYAIBHHX 3aKJIaJaX MOXKHA JOCITTH PI3HUMH IUIIXaMH,
30KpeMa IUISIXOM aKTHBHOTO 3aCTOCYBAHHSI IIA0JIOHIB MPOCKTYBaHHS Ta MporpamysanHs [1]. AGu
mBHIIIE CHOPMYBATH HABHYKHA CTBOPEHHS «IPABIIBHUX» MPOTpPaM CTYACHTOBI MOTpibeH Hadip
TOTOBHX IIA0JIOHIB Ta MPHUKIIAAN X 3aCTOCYBaHHSI.

[IpoBeneHo Oararo HAyKOBHUX MJOCHIKCHb, IPUCBIYCHUX BUKOPHCTAHHIO I1a0JOHIB Ha
MOYaTKOBUX eTanax HaB4YaHHS mporpamyBanHIo [3], [4], [6], [8] Ta iH., SKI MOKa3yIOTh 3HAYHHUIA
Mporpec CTyJICHTIB IPY BUBYEHHI MOB NIPOrpaMyBaHHs BUCOKOTO PiBHS 338 paXyHOK BHKOPHCTAaHHS
roTOBUX OI0MIOTEYHHUX KOMIIOHEHTIB. 30KpemMa B poOoTi [8] MpomoHyeThCs OymyBaTH IPOIEC
HABYaHHS Ta PO3BHBATH 3JIOHOCTI CTYIEHTIB JIO PO3B’sS3YyBaHHS 3a/1ad HA OCHOBI BHKOPHCTAHHS
11a0JIOHIB, TAIOTHCS BKA3iBKH 1100 CKIaJaHHSI HAOOpy HEOOXIMHUX IIAa0JIOHIB Ta IPUKIAIU 3ajad,
pO3B’sI3yBaHHS SKUX MOXe OyTH TOJermieHe Ha OcHOBI miabnoHiB. B HaykoBomy o00iry
chopMyBaBCs Ta 3aKpIMUBCSA TEPMiH «HABYAHHS Ha OCHOBI 11a0JIOHIBY (pattern-based instruction) sk
MEeJaroriyHiid  TNPUIOM, OCHOBHOIO METOI SIKOTO € PO3BHUTOK HAaBHYOK alrOpUTMi3arlii
po3B’si3yBaHHs 3a1a4 [6], [8] Ta iH.

Ha xanp, muWTaHHAM 3acTOCYBaHHs IIAa0JIOHIB TPH HaBYaHHI  HU3BKOPIBHEBOMY
MPOTPaMyBaHHIO TIPUAIISIETHCS Ty’KE MAJIO yBary.

Metow ngaHoi crati € OOIpYHTYBaHHS MAOIIBHOCTI, cepr 3aCTOCYBaHHS, Ta METOJHKH
BHUKOPHUCTAHHS MAaOIOHIB IPY BUBYCHHI MOBH acemOuiepa.

Bukaax ocHoBHoro marepiany. IllaGnoH — 1me 3pa3ok, NpUIATHUHA IS HACTITyBaHHS.
Batekom mabrnoHiB BBaxkaioTh Kpictodepa Anekcanumepa, SIKUi po3poOMB 1 OmMUcaB 3HAYHY



HAYKOBI 3AIIHCKH Cepis: [Ipo6s1eMn MeTOAUKH Qi3MKO-MaTeMaTHYHOI Bunyck 5
i TexXHOJIOTiYHOI OCBiTH

KUTBKICTh apXiTEKTYpHUX IMAOJIOHIB st OYyJIBHHIITBA Ta CTaB OJHUM 13 3aCHOBHHKIB «MOBH
mao6JoHiBy» [3].

[labnoH y mporpamyBaHHi e crpo0a ONMUCaTH YCHIIIHE PIIeHHS MOBTOPIOBAHOI MPOOJIEMU.
[ITabmoHM Aal0Th MOXIIMBICTh BUKOPHCTOBYBATH KOJIEKTUBHHI JTOCBi podeciiHNX pOrpaMicTiB.
Haiibinpm BimomuMu € mabnoHW mpoekTyBaHHsS (design patterns), siki HaOynM TMOIIUPEHHS B
00’ €KTHO-OpIEHTOBAHOMY TporpaMmyBanHi. CijJ 3a3HAYMTH, 10 NPOTPaMHI IIA0JOHH CIEIiaIbHO
HE MPUIYMYIOTh, iX TIOMIYalOTh B TIONEPEIHIX peali3oBaHuX MPOrpamax, OMUCYIOTh, TIOMIIIAIOTh B
KaTaJoTd 1 BUKOPUCTOBYIOTh B HACTYyNMHUX Ipoekrax. [1labnonu moknukaHi nommproBatu (haxosi
3HaHHSI, 3aBJSIKK YOMY BOHU € [[IHHUMHU ]IS CTY/ICHTIB T4 HOBAUKiB y MPOTPaMyBaHHi.

[11a60HM y mporpaMyBaHHi KOPUCHI He JIMIIE MPH HAMHCAHHI KOJy. IX MOHA 3aCTOCOBYBATH
Ha PI3HUX eTamax CTBOPEHHs Iporpamu. Bigomo, mo mpoiec po3B’s3yBaHHS 3agadi MUIIXOM
mporpaMyBaHHsS MO)Ke BKIouaTd Taki etamd [10]: 1) po3yminHs npoOiemu; 2) BH3HAUYCHHS
croco0y po3B’si3aHHS 3ajadi; 3) cnenudikalis alroputMy po3B’si3aHHS 3ajadi; 4) NepeBeeHHS
PO3B’sI3KY Ha BIJIOBIIHY MOBY IPOTpaMyBaHHsI; 5) TECTYBaHHSI i BIZJIATOJKCHHS TIPOTPaMH.

[MpakTHYHO HA KOXKHOMY 3 IIUX €TAIiB MOXXHAa BUKOPUCTOBYBATH IIa0JIOHH.

IcHyrOTh pi3HI cripobu kimacudikamii mabdiaoHIB. 30kpemMa, B poOoTi [3] BUAIIAIOTE MabIOHH
MPOCKTYBaHHs, IIAOJIOHM pPIBHA Koay a0o 1mMioMH, IIa0JOHM aHajidy, IIa0JIOHH MPOrpaMHOT
apxiTeKTypH, OpraHi3alliiiHi abloH! Ta MabI0HH MPOIIECiB.

I'pyna BueHHX 3 13paiIbCBKUX YHIBEPCUTETIB [8] BUALISAIOTH enemenmaphi wabaonu (BUOIp,
MOBTOPEHHS, POO0OTa 3 MACUBAMH), aleopummiyni wiabnonu (MiAPaXyHOK, HAKOTIMYCHHS, TOIIYK
MaKCUMYMY, IIepeBipKa Ha PiBHICTH/HEPIBHICTh, 3MiHA MOPSAKY €IIEMECHTIB, aHAIII3 Ta CHHTE3 YHCEN)
Ta nedazociymi wabioHu.

B crarti [4] nponoHyIOThCS HACTYIHI Kareropii mabioHiB: npocmi Oii (BBeACHHS NaHUX i3
3aMpoIeHHIM, OOMIH 3HAYECHHSIMU), YMO6HI eupasu (SKIIO, 32 BUKIIOYCHHSAM, 3aJICXKHI/BKIaICHI,
MOCTIIOBHI YMOBHI BHUpa3W), MpoOJieMH, 3acHOBaHI Ha euxopucmanui yuxiie (MigpaxyHOK,
HAKOTMYEHHS, BBEJCHHS 3 (paiiiny, JMHIHHUIA MONIYK, NBIHKOBHHA MONIYK), MpoOieMu, 3aCHOBaHI Ha
Kepysanui yuxiamu (CTOPOKOBA yMOBa 4YM KOHTPOJIb JIYMIbHHKA, KOHTPOJb KUIBKOX YMOB) Ta
OLNBII crnaoHi n02iuni wabaonu (MEPEPUBAHHS KEPYBaHH).

Jnst Toro, abu Mo)kHA OYyJIO MOIIMPIOBATH 1 MOBTOPHO BHKOPHCTOBYBATH IIAOJIOHM iX Tpeba
BIIMOBITHIM 4HHOM omucatd. CTPyKTypa ONKCY 3aJIe)KHTh B TUIy MAOIOHY Ta NPHUHSATOT
MPAKTUKHU 1 MOXE MICTUTH BiJl KUJIbKOX J0 KUIbKaHAAIATH MyHKTiB. Ha mymMKy AJiekcaHmepa B OIKCI
KOXHOTO 1Ia0JIOHy TOBHMHHI OyTH: iM’sl IIa0JIOHY; MPU3HAYCHHS MIA0JIOHY 1 ONKC 3ajadi, sIKy BiH
MOKTMKaHUH PO3B’s3aTH; CIOCIO PO3B’sI3aHHs MMOCTABJICHOT 3a/1a4i; OOMEXKEHHSI 1 BUMOTH, SIKI CIIij
npHUiiMaTH JI0 YBaru mpu po3B’si3aHHi 3a1adi [3].

CrpykTypa oOmucy IIa0JOHY IPOCKTYBaHHSA VY BIAMOBIAHOCTI 3 PEKOMEHIAIIIMU IPYIH
PO3pOOHHMKIB, cKopilne BioMux sk Oanna dotupbox (Gang of Four) a6o GoF, nacrymHa: Ha3pa i
Kkiacudikamis a0diIoHy, IpHU3HAYCHHS, ajlbTepHATHBHA Ha3Ba, MOTHUBAIliS, 3aCTOCOBYBaHICTb,
CTPYKTypa, YYaCHHUKH, BiTHOLICHHS, PE3yJIbTAaTH, peasti3allis, MPUKIag KOy, BiIOMI 3aCTOCYBaHHS,
MOB’s13aHi MA0JIOHU.

VY3arajbHeHa CTPYKTypa OIKCY I1a0JIOHIB aHai3y, OpraHi3alliiHuX, IIA0JOHIB Ta MIA0JOHIB
MpOoLeCiB 3rigHo [3]:
3ajaua — 3a/1a4a, I PO3B’A3KY SKOi MpU3HAYCHUH M1abIoH;

KOHTEKCT — CUTYallisl, B SIKili 11a0JIOH € KOPUCHUM;

3yCHIUISL — 3aCO0H, SIKi IPUBOJSATH 10 POPMYBaHHS PO3B’A3KY;
PO3B’SI30K — PE3YJbTAT, JI0 SIKOTO MPUBOASATE 3y CHILIIS,

0B’ s13aH1 MIA0JIOHH — 3 AKUMH IHIIMMH IIa0JIOHAMH I10B’ I3aHUH TaHUMN.

Omxe, MiHIMaJbHA CTPYKTypa ONHCY IIA0JOHY IOBMHHA BKJIFOYAaTH Taki 0O0OB’SA3KOBI
CJIIEMEHTH.

o KOHTEKCT — CHTYallisl, II[0 TOPOIKYE MPOOIIeMY.
. npobieMa — IOBTOPIOBaHa IpodJieMa, IO IMOCTaE B JAHOMY KOHTEKCTi.
. PO3B’SI30K — BUITPOOYBaHE PIllICHHS MPOOJIEMHU.

B mporieci po3poOku MporpaMHOro 3a0e3MeYeHHS MOYKHA BHKOPUCTOBYBATU IIIMPOKY TaMy
mabnoHiB. Benwka KinbKicTh MAOJIOHIB MOXKE MOPOKYBAaTH HOBY MPOOIEeMy, THM OiIbIle s
HOBAUKIB, — HABYUTHCS PO3Mi3HABATH IIA0JIOHH 1 NPaBUJIBHO OOMpPAaTH MIAOJOHH, MPUAATHI YIS
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BUpIIICHHS KOHKPETHOI npobiieMu. AGu OyJio sermie opieHTyBaTHCs B mabioHax, iM JaloTh BAawi
OCMHCIICHI Ha3BH, PETENIbHO OIMUCYIOTh 1 KaTajori3yloTh. ns mpuknany wienn komauau GoF
CHOYaTKy omucand 23 OCHOBHHMX NIA0JIOHM TIPOEKTYBAHHS, Ii3HINIE MDKHApOJHA CHUTLHOTA
JIOTIOBHWIIA 1 pO3BHHYJIA B1IOMI MIA0JIOHH, 3apa3 1X KiIbKICTh BUMIPIOETHCS COTHSIMHL.

Ilpu HasBHOCTI BENHMKOI KiJIbKOCTI IIA0JIOHIB HE BapTO OYIKyBaTH 3HAYHOTO TPOTPECY B
PO3BUTKY HAaBHYOK CTBOPEHHS MPOTpaM CTYIEHTAMH, OCKIJIbKH Ha 3MiHy BUBYEHHIO CHHTAKCHCY
MOBH TIpOTpaMyBaHHs Ta QITOPUTMIB MPHXOAWTh BHBYCHHS mmabioHiB. B poboti [4]
MIIKPECIIIOEThCS, 110 HakeT i3 30 mabioHIB He MOXKE JOMOMOITH CTYICHTaM-ITOYaTKIBIISIM IIBUIKO
3M100yTH HaBUYKH 3aCTOCYBaHHS IIAOJIOHIB, & TOMY CJiJI CKOHIIEHTPYBATHCSI Ha 3HAYHO MEHIIIOMY
HaOopi. SIKIO HAaBYMTH CTYACHTIB PO3PI3HIATH 1 €()EKTHBHO 3aCTOCOBYBATH KiJbKa OCHOBHHUX
ma0IoHIB, BUSIBUTH B HUX TOYKHU Bapiallii, HABYUTH iX MOIU(IKyBaTH i KOMIIOHYBaTH MAaOIOHH, B
MOJIAJTBIIIOMY BOHU 3MOXKYTh PO3IIUPUTH Jiala30H BUKOPUCTAHHS IIAOJIOHIB, a TIOTIM HaBUUTHCS
CTBOPIOBATH BJIACHI.

OTke, BapTO YiTKO OKPECIUTH BY3bKE KOJO OCHOBHHX MpPOOJIEM, SKi JOBOIUTHCS BHPIIIYBATH
CTYZICHTaM IIiJl YaC BUBUCHHS MPEMETY Ta HaWOUIBII 3HAYHI TPYTHOIII, 3 SKUMU BOHU CTUKAIOTHCS
1 30cepeMTHCS HA CTBOPEHHI KOMIIAKTHOTO HaOopy MmAaOJoHIB, TOKIMKAHOTO YCYHYTH
HaWTOJIOBHIIII TPYIHOIII.

OnuryBaHHS CTYICHTIB, AKI NPOHIUIM TpaIullifHUA Kypc BHBYCHHS acemOiiepa, cepen
HANCKJIQJIHINIMX IMTUTaHb MOBH aceMOJepa BUSABHIIO: CIIOCOOH Iepe/iadi mapaMeTpiB y HMiMporpamuy,
KOMaHI¥ Tepenavi KepyBaHHS, CKJIaJeHl THITH JaHUX, AUPEKTUBU BU3HAYEHHS JIAHHUX, CIIOCOOH
aapecarii. 3 1HIIOro 00Ky, HAWIETIIMMH MUTAHHSMHE IS CTYACHTIB OYJIH: KOMIIUISISI TPOTpamu,
THUTIH JJAHUX, CHHTAKCHC, BiJUIaro/PKEHHSI IPOTPaMu, CTPYKTypa nporpaMu. J{ocBi aBTopa Mokasye,
IO 70 HAMCKIaIHIIINX MUTaHb HE MOTPANWIO MUTAHHS KePYBaHHS IUKIAMHU, OCKIIBKH CTYJCHTH
B)KE€ MaJld INEBHI MIAOJOHM 1 NMPUKJIAAM BUKOPHUCTAHHS IUKIIB. TakoK, CTYyIEHTH HEIOOLIHUIH
CEpHO3HICTh MUTAHHS BIAJArOJKEHHS MpOrpaM, OCKIIBKKA iM HE OBOJIWIOCS BIIIaropKyBaTH
O1ITBIII-MEHIII CKJIaJIHI pealibHi MPOTPaMHU.

Habip maGmoniB At BUBYCHHS MOBHM IPOTPaMyBaHHS TMOBHHEH OYTH KOMIIAKTHHM Ta
BCEOXOILTIOIOUNM [4], 6a3yBaTHCs HE HA MOBHUX KOHCTPYKIIISAX, CTPYKTYypax JaHUX UM alTrOpPUTMaX,
a Ha 3a/1a4ax, SIKi TPOIIOHYETHCS CTYJEHTaM pO3B’sA3yBaTH IMijJ] 4yac 3aHATh. KpiMm Toro, Habip
11a0JIOHIB MOBMHEH y3rojkyBatuch 3 Bumoramu OIIIl mo 3HaHB Ta BMiHB CTYICHTIB 3 ILIbOTO
npenmery. Lle Hempocra 3amava. Ha wnHamy aymky, B [mabinoHax /Jisi BHBUCHHS OCHOB
HU3BKOPIBHEBOTO MpOTpaMyBaHHsS MalTh OyTH BimOOpaXkeHI HACTYNHI MOMEHTH: CTPYKTypa
aceMOJiepHOI TporpaM Ta I TpPaHCIMisSL, CIOCOOM BHU3HAYCHHS IaHMX Ta JOCTYNy JO HHX,
BBEJICHHSI-BUBEJICHHS JIaHUX, peallizallisi OCHOBHUX KEPYIOUHX CTPYKTYp, 00OpoOKa MacHBiB JaHMUX,
BUKOPUCTAaHHS mignporpam. Ha BigMiHy Bil MOB BHCOKOTO PpiBHs, CIocodm peanizarii
BHCOKOPIBHEBUX MOBHHUX CTPYKTYp MOBOIO aceMOJiepa TaKOXK He MOXKHA 3aJIHINATH 11032 YBaror.

BumienaBeseHni MipKkyBaHHS Ja0Th 3MOTY BHIUINTH KIJIIOYOBI KaTeropii 1 HampsMu
3aCTOCYBaHHS MAOJIOHIB MIPY HABYAHHI HU3bKOPIBHEBOMY IPOTPaMyBaHHIO:

1. Oprawi3aliiiti — opraxizaiiis poo04oro cepeoBHIIa.

2. CTpyKTypHI — THIIOBI CTPYKTYPH aceMOJIEPHUX TPOrpaMm.

3. ANTOPUTMIYHI — OCHOBHI alTOPUTMH OOpPOOKH JaHMX Ta iX KOJyBaHHS MOBOIO
acembOJepa.

4. [niomu — 111aGII0HM PiBHS KOLY.

Ha manomy erami 3ampoIoOHOBaHO OJIM3BKO ABOX JCCATKIB IIAOJIOHIB MEPIIOi HEOOXiTHOCTI 1
BeJleThCs po0O0Ta 1Mo iX KaTasorizaiii. [Ipukiaay 11abnoHiB pi3HUX KaTeropil HAaBeACHO B TaOJIUII.

HagiTe monepenniii aHani3 nmokasye, 1o Mepenik HeOOXiHUX IS MPOTpaMyBaHHs M1a0IOHIB
MOXe OYyTH 3aHaJITO IIUPOKHM. 3aJIOBOJIBHUTH YMOBY BCEOCSHKHOCTI 1 KOMIIAKTHOCTI Habopy
mabioHiB HempocTo. B yMoBax KpUTHYHOTO JAeilUTy HaBYAIBLHHUX T'OJHMH BHXOJOM MOXe OyTH
(dhopMyBaHHS KOMIUIEKTY 3ajlad, 3allpONOHOBAHKX 0 PO3B’SI3Ky CTyJICHTaM i BU3HAYEHHS HAOOpy
1a0JIOHIB, JOCTATHIX JJIs PO3B’sI3aHHS KOXKHOI 3azavi. Jlas mpukiamy, eleMeHTapHa 3ajada-
nporpama «Hello World!», 3 sikoi mounHaeTbcss BUBUEHHS OyAb-SKOT MOBH IPOTpaMyBaHHS,
nmoTpedye 3acTocyBanHs 11absoHiB e-One-Folder, s-Easy-Start, p-Write-String.

B monanemomy € ceHc 30CepeauTHCS Ha PO3IMHUPEHHI Ta YAOCKOHAICHHI 3alpOIIOHOBAHOTO
Ha0OpYy I1a0JIOHIB, 110 Ma€ CTATH MPEAMETOM HAYKOBOI AMCKYCII.
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Tabnuns 1
[Mpukianu mabioHiB Ul HU3KOPIBHEBOTO MPOTPaMyBaHHS
I'pyna Hassa KopoTkwuii onmc
Cepenosuiie e-One-Folder Bci ¢aiinu B ol nanmi
e-Set-of-Folders [oBHui1 Habip mamok
CTpykTypHI s-Easy-Start Makpoc .begin + 6i6mioTeuni GpyHKIii
s-IPO Beenenns — 00poOKa — BUBEJCHHS
AJTopuUTMIivHI a- Guarded-Action If<...>then<...>
a-Alternative-Action If <...>then<..>else <...>
a-Process-All-Items O06pobKa Bcix eneMeHTiB (IIHKI)
a-Process-Until-Done O06po0OKa /10 BUKOHAHHS YMOBH
Imiomu p-Item-Access Hoctym no enementa
p-Write-String Busenenns psiaka
p-Read-String UwuraHHs psiska
p-String-Length BusnaueHHs TOBXWHU psiiKa
p-Bit-Test [Teperipka OiTy HJaHUX
p-Bit-On BcranoBuTu 6iT 1aHNX
p-Bit-Off CkuHyTH OIT TAaHUX

Pazom 3 THM KOXHMI BHKJIaJad, Ha OCHOBI BJIACHOTO JIOCBIJly Ta MPAKTHKH, MOXe CPOpMyBaTH
Ha0lp 3aBHaHb O PO3B’SI3aHHS Ta YKOMIUICKTYBaTH X Ima0OioHamu. J[jsl CTyAEHTIB, sKI MarOTh
3MI0HOCTI 1 OakaHHS IO TOTIMOICHOT0 BUBYCHHS HU3BKOPIBHEBOTO NMPOTpaMyBaHHS CIIiJl HaAaTH
THCTPYKIIIi IO CTBOPEHHIO MPOTrpaM IUISIXOM iHTerpamii mabioHiB, iX Moaudikalii Ta CTBOPEHHIO
BIIACHUX INa0NoHiB. BaxmBuM HampsmMoM MaHOyTHIX JOCHIPKEHb TIOBHHHI CTaTH TaKOXK
nporpamui 3aco0W JJIsl aBTOMATHYHOI TeHepalil aceMOJIepHOrO KOJy Ha OCHOBI KaTaJory
1a0JIOHIB.

BucnoBku. KinbkicTh ToivH, BiJBeJICHMX Ha BHBYCHHS HU3bKOPIBHEBOTO NMpPOrpaMyBaHHS B
HABYAJbHUX IUIAHAX OCTAHHIM YacOM CKOpOYYeThCS. B Kypci «ApxiTekTypa OOYHCIIOBAILHHX
CHCTEM» HHHI PO3IISAAIOTHCS JIUIIIE HAWTOJIOBHIIII MUTAaHHS, @ JOPMYBAHHIO TPAKTUIHUX HABHYOK
BJIAETHCSl TIPUCBATHTH BCHOTO KilbKa J1a0OpPaTOPHHUX 3aHATh. B IMX yMOBax MpPOMOHYETHCS
(dbopMyBaTH eleMEHTapHI HABHYKU MPOTpaMyBaHHS MOBOIO acemOuiepa 3a JIOTIOMOTOI0 aKTHBHOTO
BIPOBAKCHHS IIA0JIOHIB KUJIbKOX OCHOBHHX KaTEropid: oprasizailisi poO0Yoro ceperoBHIIA,
CTPYKTypa MpOoTrpaMH, aIlTOPUTMIUHI I1a0I0HH, TPOrpaMHi 11a0JIOHH. 3alpONOHOBAHO MiHIMAIbHUIMA
Ha0ip mabNoHIB, 3/1aTHUN 3a0e3MeYNTH PO3B’SI3aHHS IEPIIOUEPrOBUX 3aBJaHb HU3BKOPIBHEBOTO
MporpaMyBaHHs, epe0aueHnX HaBYaIbHOIO IPOTPaMOIO.

B pamkax rojuH, BiJBEIECHMX HABYAIBHUMH IUIAaHAMH HAa BUBYCHHS HHU3BKOPIBHEBOTO
MporpaMyBaHHs, MOBa MOXKE HTH JHIIE NPO O3HAWOMJICHHS CTYACHTIB 3 OCHOBaMH CTBOPEHHS
aceMOJIEpHUX MpOrpaM, OKpecieHHs X chepH 3acTOCYBaHHS Ta JIEMOHCTPAII0 PO3B’S3yBaHHS
TUIIOBHX 3aj1a4 3aco0amu acemorepa.

BIBJIIOI'PA®ISA

1. Bapanrok O. IMomyk nusixiB miJBUINEHHS e(pEKTUBHOCTI BUBUEHHA MoBU acemOiepa / O. Bapanrwok //
Haykosi 3ammcku. Cepis : npobnemMu MeTonuku (i3MKO-MaTeMaTH4HOI i TexHosoriyHoi ocBitu. — Kiposorpan : PBB
KJITY im. B. Buanuuenka, 2011. — Bum. 2. — C. 18-26.

2. Agarwal K. K., Agarwal A.A. Do We Need a Separate Assembly Language Programming Course? / K.K.
Agarwal, A.A. Agarwal // Journal of Computing Sciences in Colleges. — 2004. — V. 19. — No. 4. — pp. 246-251.

3. Devedzic V. Software Patterns / V. Devedzic // Chang, S.K. Handbook of Software Engineering and
Knowledge Engineering. — Singapore : World Scientific Publishing Co., 2002. — pp. 645-671.

4. East, J.P., Thomas S.R., Wallingford E., Beck W., Drake J. Pattern-based programming instruction / J.P.
East, S. R. Thomas, E. Wallingford, W. Beck, J. Drake // Proceedings of the ASEE Annual Conference and Exposition. —
Washington, 1996. — Pexxum noctymy: http://www.cs.uni.edu/~wallingf/patterns/papers/asee96.pdf

5. Gomes, A. Learning to Program — Difficulties and Solutions / A. Gomes, A.J. Mendes // International
Conference on Engineering Education. — ICEE, 2007. — pp. 283-287.

6. Haberman B., Muller O. Teaching Abstraction to Novices: Pattern-Based and ADT-Based Problem-Solving
Processes / B. Haberman, O. Muller // Frontiers in Education Conference. — New York, 2008. — pp. F1IC7-F1C12.

7. MacKenzie S. A. Structured Approach to Assembly Language Programming / S. MacKenzie // IEEE
Transactions on Education. — 1988. — Vol. 31. — No. 2. — pp. 123-128.

11



HAYKOBI 3AIIHCKH Cepis: [Ipo6s1eMn MeTOAUKY Pi3MKO-MaTeMaTHYHOI Bunyck 5
1 TeXHOJIOTiYHOI OCBiTH

8. Muller O., Haberman B., Averbuch H. (An almost) pedagogical pattern for pattern-based problem-solving
instruction / O. Muller, B. Haberman, H. Averbuch // ACM SIGCSE Bulletin. —2004. — Vol. 36. — No. 3. —pp. 102-106.
9. Reek M.M. A Top-down Approach to Teaching Programming / M.M. Reek // ACM SIGCSE Bulletin. —

1995. -Vol.27.—No. 1. — pp. 6-9.
10. Winslow L. Programming Pedagogy : A Psychological Overview / L. Winslow // SIGCSE Bulletin. — 1996.
—Ne 28 (3). —pp. 17-22.

BIIOMOCTI ITPO ABTOPA
Bapaniok Osexcanap ®uaumonoBnd — noneHt kadenpu indpopmartuku KAITY im. B.Bunanuenka, kanauaar
TEXHIYHHX HayK.
Kono nayxosux inmepecis: MolieNtoBaHHs iHQOPMAIIHHUX CHCTEM, IPOOJIEMH BUKJIAIaHHSI KOMITTOTEpPHHUX HAayK y
BUILIH LIKOJII.

HPOBEJAEHHSA HAYKOBUX 3AXOMIB 3
KOMIT'IOTEPHOIO HIITPUMKOIO

I.op BOUTOBHY

Po3skpumo ymosu pons, hopmu naykogo-oocuionoi pobomu cmyoenmis. Oxapaxmepuzoeamo
HAYKOBO-MEeMOOuyHy pobomy, mMeMAamuKy HAYKOSUX O0CAIONCeHb CMYOeHMIs, Op2aHizayilo
HAYKOBUX 3aX0016, Ma ONYONIKY6AHHA De3YIbMAmie HAYKOBUX O00CILIONCEHb 3 BUKOPUCTAHHAM
KoMn tomepHoi mexuixu ma ged-caiimis.

It is reveals the role conditions, forms of research students. Methodological work of the
research students was characterized, organization of scientific events and publication of research
results using computer hardware and websites.

Ilocmanoeka npodaemu 6 3azanvhomy eu2inadi. OCHOBHUM 3aBJAHHSM BUIIIO! IIIKOJIM B CY9ACHUX
YMOBaX € TIATOTOBKA BCEOIYHO PO3BUHEHMX, 3[aTHUX O€3MepepBHO BYWTHCH, ITONOBHIOBATH 1
normooBaT CBO1 3HaHHsA (axiBiiB. CyTHICTh OCBITM — HAaBYaTW JyMaTH, CAMOCTIMHO BYHUTHCH,
aJIaNTyBaTHCh JI0 CYCIIBCTBA, SIKE 3MIHIOETHCS, ITIJIBUIIYBATH CBill TEOpETWYHUH Ta mpodeciiHuit
pIiBCHB.

BupilieHHIO 1MX 3aBJaHb Mae€ CHOPUATH BHINA IIKOJA ILUIIXOM IHTErparii HayKd, OCBITH 1
BHUPOOHUIITBA, ONEPAaTHBHO 1 THYYKO 3MIHIOBAaTH 3MICT HABYAJLHOTO Matepiaiy, MOETHYyBAaTH LT i
HAIpsSIMA HaBYAIHHOI, HAYKOBOI 1 BUXOBHOI pOOOTH, 320€3MeuyBaTh TICHUI B3a€MO3B’SI30K ycix (opM i
METOIIB HaYKOBOI POOOTH CTYAEHTIB, 10 PEATI3yEThCA K y MPOLIECI HABYAHHS, TaK 1 11032 HaBYaJIbHUM
4acoM.

Ananiz ocmannix 0ocnioycenv i nydnikayii. YcnillHe BUKOHAHHS CTYACHTCHKOI HAayKOBO-
JIOCTITHOT iSTTBHOCTI MOYKe OyTH NPH JIO/ICpKaHHi TaKuX yMOB [1-4]:
aKTHBHA y4aCTh CTY/CHTIB Y HAYKOBIH poOOTI IPOTArOM yChOTO NIepioly HABYAHHS,

MOCTYIOBE YCK/IaIHEHHS 3aBIaHb 3 OPIEHTALIIEI0 CTY/ICHTA B HAMPSMI HOT0 CreIiaabHOCTI;
3a0e3reveHH s B3aeEMOIii B HAYKOBIH poOOTI CTYICHTIB CTapIIKX i MEHIITUX KYPCIB;

- TICHMI 3B’5130K HAYKOBOI pOOOTH 3 HABYAJILHOIO 1 HAYKOBOKO NISUTHHICTIO Kadeap.

PeanizoBana B KOMILIEKCI HAYKOBO-ZIOCITIIHA POOOTA CTYACHTIB 3a0e3meuye [6-7]:

- (opMyBaHHS HAYKOBOTO CBITOIISIAY, OBOJIOJIHHS METOMOJIOTIEI0 1 METOJaMH HayKOBOI'O
JIOCITI[KEHHS,

- OBOJIOJIIHHS CIIELIATIBHICTIO Ta JIOCSTHEHHSI BUCOKOTO TIPO(ecioHaTi3MYy;

- PO3BUTOK TBOPYOrO MHCJICHHS Ta IHJMBIAyaIbHHX 3MIOHOCTEH CTYIEHTIB Yy BHUpIIICHHI
MPaKTUYHUX 3aBJIaHb;

- TIPUILETUICHHS CTYICHTaM HaBUKIB CAMOCTIHHOT HAyKOBO-IOCIHOI pOOOTH;

- PO3BHUTOK IHIIIATHBH, 3ATHOCTI 3aCTOCOBYBATH TEOPECTHYHI 3HAHHS B MpPAKTU4HIN poOOTI,
3aJIydeHHS 3MI0HMX CTYACHTIB JI0 PO3B’SI3aHHs HAYKOBHX MPOOJIEM, 110 MAOTh BAYKIIUBE 3HAYCHHS IS
Teopii 1 MPaKTUKY,

- HEeOOXiIHICTh OHOBJICHHS 1 BIIOCKOHAIIEHHSI CBOIX 3HAHE;

- CTBOPCHHSI Ta pO3BUTOK HAyKOBUX IIIKLUI, TBOPYMX KOJEKTHBIB, (OPMYyBaHHS BYCHUX,
BMKJIAa4iB, TOCIITHUKIB.
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