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Anomauyia—Yy poOOTi 3aIIPONIOHOBAHO PO3IIMPEHHS NPHHLMIIB AJANTHBHOIO CepeloBHIA NPOrPAMYBAHHS HA OCHOBI
AocaiIKeHHsl iHTepcy0d’€KTHBHOI MapagurMy HNUISIXOM PO3B’SI3aHHSI MPOrPaMiCTCHKHUX 327124 3 BUKOPHCTAHHIM OPaKyJIb-
HOT'0 KOHIleNTYBaHHs. [IJIs1 HbOT0 JeTaabHO PO3IJISTHYTO, 110 SIBJIsIE CO00I0 0paKyJIbHe KOHIENTYBAHHS, HA pPerpe3eHTaTH-
BHHX NPHUKJIA1AX NOKA3aHO H0Oro BHKOPHCTAHHS ISl BUPillIeHHS SIK 3arajbHOI0 Kjacy 3aa4, TaK i By3bKocneniaJizoBaHux
nporpamMicTchbKux 3a1a4. Po3risiHyTo cxeMy BNpoBa:KeHHsl Ta peaJizanii 1Loro Meroay npu po3pooui uudposoro AusaiHy
inTerpanbHux MikpocxeMm. Peanizanisa nanoro Merogy Ha npaxkTHii NeBHUM YHHOM YHi(ikye mpouec po3po0KHu nporpam-
HOr0 MPOAYKTY, THM CAMHM 3MEHIIYy€ BILIMB AKTHBHOI poJi cy0’ekTa i mMiATpUMYy€ BIPOBAJ:KeHHsl iHTepcy0’€KTHBHOI
napagurMm.

Knrouogi cnoea — memoo; cunmes; inmepcydo’ckmusna napaouzma; opaxyii; OpaKyibHa cxemd; npozpammue cepeoosuuie;
npozpamysannsa; Verilog.

[Ipobnemu 1MOB’A3aHi 3 TAKOIO HAAMIPHOIO Cy0’ €KTH-
Bi3alli€lo Ta BapiaHT iX BHpIlIEHHs omucaHi y pobOorax
[4, 5]. 3rimHO 3 OCTAaHHIMH , MOILITHHO 3aMIHUTH 3arajib-
HOBU3HAHY 1HIUBIHO-CYy0’ €KTHY Mapajnrmy, 1o rnepei-
0avae BU3HAYCHHS MPOTPaMU depe3 ii TBOPIIS, Ha iHTep-
Ccy0’eKTHBHY, B SIKIH NpOLIEC CTBOPEHHS IIPOrpaMu
€ 00’ €KTOM JTOCITIDKCHHS, a TPEIMETOM BUCTYIIa€ Oe31mo-
cepeHbO cama Iporpama, sika € BTIJIEHHSIM IUIaHy LbOTO
npotecy.

L Bctvn

CpOro/iHi MPOrpaMyBaHHS € OJHUM 3 TEXHOJIOTIYHUX
HaIpsIMKiB, III0 aKTUBHO PO3BUBAETHCS Y CBITi. J[o TorO
K 13 KO’)KHIM POKOM CTYIIiHb TAKOT'O PO3BUTKY JIMIIE 30i-
JBIIYETHCS, IO TPOSIBIAETHCS B yCE TIIHOIIOMY 1 Bceocs-
XHIIIOMY IPOHUKHEHHI PI3HOTO BHY NPOTPaMHHUX MPO-
JTyKTiB 10 Pi3HHUX cep JTFOACHKOI OisutbHOCTI. Lle € HeBia-
JIIbHA CKJIAJIOBOIO TIPOILIECY TEXHOJIOTi3alii cy4acHOTro
CBITY.

OpHUM i3 METOZIB BUPIIICHHS 1€l TPoOIeMH, 3TiTHO
KOHIIENITOMOHA/IHOI MOJIENi, € 3aCTOCYBaHHS OpaKyJb-
HOTO KOHIIENTYBaHHSI.

T'oBopsuM came NMpo PO3BUTOK NMPOTrpaMyBaHHs, BBa-
KA€ETHCS, 10 TEOPis MPOTPaMyBaHHS € BUBYCHOIO i 10C-
JIDKEHOI0 Ha TOCUTh BUCOKOMY piBHI. HaykoBo mingTBep-

JDKEHO JIOIIbHICTh BHUKOPUCTAHHS PI3HUX aJTOPUTMIB Meta poOOTH TONSTaE y MHOJANBIIOMY PO3BHTKY

1 maxomiB y mporieci nporpamyBanHs [ 1-3]. Ane, Bpaxo-
BYIOUH IIPAaKTUYHY CTOPOHY IIPOrpaMyBaHHs, B IIepEBax-
Hill OUTBIIOCTI BWIAJKiB, MPOILEC CTBOPEHHS IMEBHOTO
MPOrpaMHOro MpPOJAYKTy, a0 HOro YacTUHH, € JOCHTh
iHuBigyanpHnM. Taka iHAWBIXyalbHICTH MOSCHIOETHCS
nmoncbkuM (akropom. ToOTO MOXKHA BBa)aTH, L0 IIPO-
TpaMyBaHHS — TIpoliec Oible cy0’€KTHBI30BaHHN, HIXK
CTPOTO BH3HAUYEHHH Ta YHI(IKOBaHHH.

Beszamnepeuno, B porieci CTBOPEHHSI IPOrpaMu BUKO-
PHCTOBYIOTBCSI 3arajibHO BHU3HAUE€HI alllTOPUTMH, CTPYK-
TypH, MIIXOIU Ta METOJH, MPOTE, [Ie 3arajbHi peyi, sKi
IIOTh Ha eTamax IulaHyBaHHA. Komm x MoBa Hzae mpo
KOHKPETHHUIl IPOLEC CTBOPEHHS SKOICh YAaCTHHH KOJa,
SIKMM 3aiIMa€eThCsI KOHKPETHA 0c00a, TO caMe TYT MPOsIB-
JSIEThCSL YCsl HaaMIpHa cyO’eKTHBi3alis. AJKe KOXKHA
Taka ocoba MpH HAMMCaHHI KOy KePyEThCs CBOIMHU JOC-
BiIOM, SIKMH BH3HAYA€THCS OCBITOIO, 3HAHHSIMH, BMiH-
HSIMH, HABUYKaMH, CBITOTJISIIOM Ta 1HIIMMH CKIIaJOBUMH.

3acaJl aJalnTHBHOTO TEXHOJIOT'IYHOTO CEPEeJOBHIIA HPO-
rpaMyBaHHS Ha OCHOBI IHTepCYO’€KTHBHOI MapajnTrMH,
LIISIXOM  3aCTOCYBAHHSI OPAKyJbHOTO KOHIETITYBaHHS
IIPH PO3B’sA3aHHI MPOrpamMicTChKuX 3a1ad [4—6].

Jns JOCSTHEHHS OMKMCAHOI BUINE METH HEOOXIiTHO
PO3pOOUTH aXTrOPUTM 3aCTOCYBAHHS MIAXOIY OpaKyIb-
HOTO KOHIIETITYBaHHs, BU3HAYUTH HOTO OCOOJIMBOCTI Ta
MEPCIICKTHBH MOJATBIIIOTO PO3BUTKY.

Peamizanis 1poro Meroxy Ha MPakTHIl IEBHUM
YHHOM YHi(iKye Tmporec po3poOKU MPOrpaMHOTro IPOIy-
KTy, THM CaMUM 3MEHIIIy€ BIUIMB aKTHBHOI poJii cy0’eKTa
1 MATPUMY€E BOPOBAILKCHHS IHTEPCYO €KTUBHOI Mapaju-
I'MH.
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II.  OPAKVJILHE KOHLIEITTYBAHHS

OpakyJnbHAM KOHIICTITYBAaHHSM BBa)Ka€ThCS OITUC
KOHIIENITYBaHHS Yepe3 OpaKysbHi CTPYKTypH [6]. Biamo-
BiJTHO KOHIICTITYBaHHSIM BBAXKAETHCS MPOIEC CTBOPCHHS
KOHIIENTY, CXEMOIO B3aEMOJIiI OpaKyJiB: 00yMOBJICHHS,
KOHIENTY, MOH/IH, cyTHOCTi CyTi. 3a JIOTIOMOTO0 ITUX
OpaxyIiB cy6 €KT 3/IIHCHIOE CBOIO aKTHBHY POITb Y KOH-
LENTYBaHHI, aKTyalli3yroud Bci abo Jaeski 3 HUX, i THM
caMUM KOHKPETH3YIOUM BHXIIHY CXeMy ‘‘pO3aisid
i Bomomapron” [5].

KoHnenToM Ha3uBarlOTh IUIaH TEBHOI JIIBHOCTI,
CIpsSIMOBAHHUN Ha PO3B's3aHHSA KOHKpETHOI 3amadui. Taka
3ama4a Moxke OyTH OyIb-sIKOTO DPIiBHS CKJIaIHOCTI, aje
3TIAHO 3 MIJXOJOM OPaKyJIbHOTO KOHIENTYBaHHS ii
MO>KHa p0361/1T1/1 Ha CKiHYEHHY IMOCIIiJOBHICTh €JIeMEeHTa-
pHUX Mia3a/1a4, sIKi HA3UBAIOTHCS OpaKyyaMmu [7] TobTo,
i OpaKyJIbHUMH CTPYKTypamu CIIJT PO3YMITH CYKYTI-
HICTh MIEBHUX CJIEMEHTAPHUX IMi3a/1a4, 1[0 BUHUKJIU BHA-
CJIiTOK KOHIEITYBaHHS KOHKPETHOI 3a1a4i. CxemMaTndane
BHU3HAUEHHS OPaKyJIbHOI'O KOHIENTYBAaHHS MMOKa3aHO Ha
Puc. 1.

Ha 300pakeHiii BuIe cxeMi y KBaJpaTi MO3HAUYCHO
MOYATKOBE 3aBJaHHS. Y KOJaxX MO3HAa4YeHi eJeMEeHTapHi
mii3aaadi, siki BBOKAOTHCS opaKysiamu. /IBoHarpasieHi
CTPIJIOYKH MK OpaKyJIaMH BiAITOBIIalOTh elIeMEHTapHUM
KOHIICTITAaM, a BIJIMOBIZIHO PO30OWTTS MEBHOI 3amadvi Ha
€JIEMEHTAPHI € OPaKyJIbHUM KOHLETITYBaHHSIM.

TakuM uYWMHOM, B TpOrpaMmyBaHHI KOHIIENTYBaHHS
BH3HAYAETHCS SIK TOCTIIOBHICTS il cy0’€KTa mporpaMo-
TBOPEHHS, CHpsIMOBaHa Ha BUPIMIEHHS MEBHOTO
3aBiaHHs. [Ipy bOMY KOXKEH €Tall TAKOro KOHIIENTY Ta-
KOJX € IEBHUM KOHIIeNTOM [8].

TeopeTnyHO KOXKHA TMi3ajada aHAJIOTIYHUM YHHOM
MOXe OyTH NMpPOKOHIIENTOBaHA HECKIHYEHHO, IPOTE Ha
MIPAKTHUII BCE 3aKiHUY€ETHCS CYKYITHICTIO TIEBHUX CIIEMEH-
TapHUX Aii, SKi € XapakTepHUMH Uil chepu 3acTocy-
BaHHS [IHOTO MiAXOMIy.

Takox nepeBaror0 BUKOPUCTAHHS OPaKyJIBHOTO KOH-
LENTYBaHHS € MOYKJIMBICTh BUKOPUCTAHHS TPAAUIIIHHOTO
MAaTEeMaTUYHOTO amapary s HOTalii pe3ysibTaTry Ta
MMOETHAHHS HOT0 3 IEHOTATUBHUMHU MeToaMu [9].

VY mponeci nporpaMoTBOpeHHs1 ocoba Ha MiJACBINO-
MOMY piBHI 00’€KTHBI3y€ KOHIIENT CXEMOIO B3a€MOJIil
opakyiniB. OpakyJibHI CTPYKTYpH 30araqyoTh KOHIICTITY-
BaHHs, GOPMYIOTh TOUKY 30pY Ha MpOrpamy SIK Ha CTpy-
KTypHY MisIbHICTh, a2 Ha KOHIICNIT — SK HA BiJMOBiTHY

CTPYKTYpY [5].

Jlns xpamoro po3yMiHHS IPUHIIHIIB i 0COOIMBOCTEN
OpaKyJIbHOTO KOHIIETITYBaHHS PO3IJISTHEMO HOro Ha MpH-
Kmagi poOOTH CHPOIICHOTO CKIHYEHHOTO aBTOMATY
«KaBOBapKa», CXxeMa SKOro nokasana ua Puc. 2.

3o00pakeHa BUIIE CXeMa Ja€ CIPOIIEHE YABICHHS PO
aNropuT™ poOOTH KaBOBOI MAIIMHM. 3TiHO 3 IIUM, aBTO-
MaT Ma€ CTaHM, KOKEH 3 SIKUX BiJIIOBiJTa€ 3a BUPILICHHS
MEBHOI Mi3aaadi, mepexiJy MK cTaHAMH 3JiHCHIOETHCS
npu BUKOHaHHI neBHUX ymoB [10]. Bike Ha npomy erari
MOXHA CKa3aTH, 0 KOJKeH CTaH aBTOMAaTy — IIe OpaKyJl,
a YMOBa IIepexoy — KOHIIENT bOro opakyiy. Take TBe-
P/UKEHHSI € BIpHUM, aJie SIKIIO AWBUTHCH 3 TOYKH 30pY
NporpaMyBaHHs, a CaMe I[POrpaMHOr0 KOXIy Juisi

MalIWHH, TO Ha JAHOMY PiBHI KOHLENTYBaHHS LI HE Ma€
0COOJINBOTO 3MiCTYy.

106 po3KpHUTH 3MICT OPaKyJIHHOTO KOHIIECTITYBaHHS,
3acTocyemMo ioro nmo eramy “TlompiOHEHHS KaBOBHX
3epeH”’. Cxema Takoro 3acTOCyBaHHA OKa3aHa Ha Puc. 3.

3as03HHA

Migzagada &

Migzapga4a 6

Puc. 1 CxemaTuyHuUil BUTIISA] OPAKyJIBHOTO KOHIENITYBaHHS

QOvikyemo

MoapiGHeHHA kaBoBmxX
3epe

Ovikyemo

3anur Ha
NPUroTyBaHHA KagH

3epHa noapidkeHo
Mpecysas kagosl
Cymiwi

Cymi
3anpecosana

MoyaTkoBHI CTaH
(penum oikyBaHHR)

Kasa rotoea

Bona warpita

MpUroTYBAHHA KaBH

Puc. 2 Cnpor.ueHa cxema CKiHYeHHOTo ABTOMATy «KaBOBapKa»

HarpisaHHa Boau

MoapibHnTy
KaBy

HansHicTe

MicuA y
npuimadi

HaaeHicTb
KaBu Y
ByHKepi

AxTMBaUiA
LEHryHa

Puc. 3 Cxema opakyJIbHOIO KOHLIENTYBaHHS
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3o0pakeHa BHINE CXeMa PEMpPE3CHTYE HANMpoCTiIe
3aCTOCYBaHHS OpaKyJbHOTO KOHICNITYBaHHA. Biamo-
BIIHO IO CXEMHU € IMOYaTKOBE 3aBIaHHS “TOAPiOHUTH
KaBy” 1 3a JOMOMOTOI0 KOHICNTYBAaHHS ITI0YaTKOBY
3aady po30WTO Ha MPOCTIlIi CKIAIOBI — opakynn. Yum
MEHIIIE KOJO, TUM MPOCTIlUM (I BUKOHAHHS MaIllH-
HOI0) € Opakyjd. TakuM YMHOM HaMIIPOCTINIMI OpaKyI
SIBIISIE COOOK0 HU3BKOPIBHEBUN MAIIMHHHHA KOJ| JJISL TIPO-
necopa. J[ist mporpamicta piBeHb KOMIIO3UIIT BiAMOBI A€
CHHTaKCHCY MOBH IIpOrpaMyBaHH. SIKIIIO piBEHb KOMITO-
3UII e 3MEHIIUTH (TOOTO BiJ HAUMPOCTIMINUX BHIIE 32
CXEMOI0), TO OPAKYJIH CTAIOTh JOTIYHO 3PO3YMLUIIIIIAMHU.

BuxopucTaHHg Takoro migxoay Aa€ 3MOTy YHiI(iKy-
BaTH aJrOPUTMH Ta CXEMH HAIMCAHHSA IPOTPAMHOTO
Koy Juis OyJb-SIKOTO MPOAYKTY 4d cucteMu. [lounHa-
F0YH BiJ MOBCSAKICHHUX TAJDKETIB 1 3aKIHUYIOUH CHCTE-
MaMH KHUTTe3a0e3MeYeHHsT KocMidHuX amapaTis. Lle mo-
CATAETHCS IIIAXOM YCYHEHHS HAJMIPHOTO iHAWMBIIHOTO
BIUIMBY KOHKPETHOT'O Iporpamicra Ha KiHLIEBHH mHpo-
ITYKT.

Ponb cy0’exTa mig 4ac CTBOPEHHS MPOTPaMU MPOSIB-
JISIETHCS TUM, 1[0 CaMe BiH BU3HAYa€ CYTHICTh IPOTPaMHU.
OpakynbHICTh TYT MiJKPECIIOETECS y TOCTYMOBOCTI
BU3HAYEHHS CYyTHOCTI nporpami 1 i pe3ynbraty. B npo-
Ieci CTBOPEHHS IMporpamu ii CYTHICTh € Tako, IO
BU3HAYAETHCsI cama coboro [4]. Taka popmarizariis mpo-
I[eCy TIO3UTHUBHO BIUIMBA€E HA KiHIEBY HAIIHHICTh TIPOIY-
KTY, OCKUJIbKH IIEBHOIO MipOIO 3MEHIIYE BIUIMB «JIIOJCh-
KoTo (aKTopa» Ha HaAIHHICTE POOOTH MPOTPAMH.

III. TIPAKTUYHE BUKOPUCTAHHS

[IpakTryHEe BUKOPUCTAHHS OPAKYJIHHOTO KOHICIITY-
BaHHS TIOKa3aHO Ha TMPUKIALI PO3POOKH IHOIAHHO-
MaITMHHOTO iHTEepdEHCy 3a KOAOM MporpaMu 300pake-
Hoi Ha Puc. 4.

ITokazaHa BuIIE MPOrpamMa € MPOCTUM JTIYHIBHUKOM,
KA paxye B 0 10 7 3 MOXKJIMBICTIO CKUJIaHHS 110 iHBE-
PCHOMY 3HA4YEHHIO CHTHAITY I'Stn Ta MOJIMBICTIO BUHOOPY
“HampsIMKY” ~ paxyBaHHA 10 3HAa4EHHIO CUTHAIy
up_down. [[ng miHiMi3amii BIJIMBY iHAWBIAyaTbHUX OCO-
OMBOCTEH KOHKPETHOTO Iporpamicra Ha HAIMCAHHS Ta-
KOT0 KOXy, KOJ MPOrpaMu MakCHMallbHO YHi(iKoBaHHN
TaKAM YHHOM, IO TPOTPaMICTy HeOOXiTHO 00paTH JHIIIe
MOJyJIb, SIKHH BiH X04€ peaji3yBaTy (B JaHOMY BHUIAAKY
— JYWIBHUK), Ta 00paTH HOTrO pO3PSIOHICTh. Yce iHIIe
31e01IbI0oro He moTpedye BTpydanHs. CxemaTndHa pea-
Ji3aris TaKOTO iHTEepdeiicy MoKa3aHa Ha
Puc. 5.

BignmoBigHO 110 300pa)KeHOI CXEMH IIPOrPaMicTy
HEOOXI1JTHO 3 ICHYIOYOT0 Iepeltiky o0paTH MOyib, SKUH
oMy OTpiOHO peaizyBaT. 3po3yMLilo, IO MepesiK Mae
OyTH CTaHAapPTU30BaHUM BIiAIMOBIJHO JI0 CyYacHHX HOPM
Ta HE MaTH JOCTYIY IO PeAaryBaHHs AJIs CTOPOHHIX 0ci.
JlonmycTrMi 3MiHU 3a3[aJieriib BU3HAYAIOTHCS Ta MOXK-
JMBI 10 BHECCHHS IUIAXOM BHKOPHCTAHHS JIIOAWHO-
MalrHHOro iHTepgeiicy. To6To B 1aHOMY NpHKIai KO-
pHUCTyBad MO>KE 3MIHHUTH JIMIIE PO3PSIHICTD JIYMIBLHAIKA.
VYce iHIIE MOKIAAAETHCS HA iHTEpdEHc KOpUCTyBaJa.

227740-3
module ctr (input up_down
clk
rstn
output reg [2:@ out
posedge clk
if (!rstn
out <= @
else begin
if (up_doun

out <= out + 1
else
out <= out - 1
end

endmodule

Puc. 4 Peanizawist niunnbHEKa Ha MOBI Verilog

leHepalis kogy

Ofiepits Bug
MOAYNA

Budip 2
nepeniky

BBenexHr
LaHHX

i OBUpaHHA MogynA
1 3 nepeniky

Anarnis Gam
OepiTs faHux
PO3PAAHICTE

Heodxigxo seecTv
3IHaueHHA Big 0 oo 31

3aMina
[aHHx

NiaTeepIwEHH!
At

E

Mepegipka
LA

Puc. 5 Cxematuuna peanisanis intepgeiicy

[IpoTe 3amunraeThcst MUTAaHHS peasizallii TakoTo CIo-
co0y mporpamyBaHHs, aJike iHTepdelc Npu OpaxyJb-
HOMY KOHIIENITYBaHHI 3r€HEPY€ KO, SIKUH MOXIINBO Oynie
penaryBaTH SIK MpH 3BUYHOMY CIIOCOO1 HalMCaHHS Mpo-
rpam. I e Oy e miTKOM HOPMATBbHUM SIBUIIEM, OCKiTBKH
3aBIaHHs IPOTpaMyBaHHS dYacTo Jayke crenugidHi
1 TOTPeOYIOTh BCECTOPOHHBOTO IMiJXOIY /10 BUPIIICHHS,
IO peai3yeThesi caMe 3aBJsSKU OMHCaHIi Ha MOYaTKy
poOoTH HaaMipHil iHIUBITHOCTI IPOIIECY.

Crix po3yMiTH, 110 BUKOPUCTAHHS OPaKyJIbHOT'O KOH-
LENTYBaHHSA Ma€ TOJIETIINTH PyTHHHI IPOIECH Tporpa-
MyBaHHS. YCi 3aralbHO BH3HA4YCHI NPUHOMH B HaIH-
CaHHI, SIK 1 BIIACHE KOHKPETHI MOIYINi, SIKIIO TOBOPUTH
PO MOBY MPOTpaMyBaHHA 3 NPUKIIaAy OynyTh yHi(iKo-
BAaHWMH 1 3araJbHOJOCTYIIHUMH IJISl YCiX, KOJM Haj-
0aHHSA KOXKHOTO OKpPeMOoro cy0’ekra OyayTh OCTYIHI
JUTS BCIX Oa)Karoumx.

BUCHOBKU

Po3risgaioyun mporpamMyBaHHs 3 TOYKH 30PY 1HTEP-
Ccy0’€KTHBHOI TApaJIUTMH CTA€ 3PO3YMUINM, IIO Ie TMPO-
[leC CHUpsSMOBAaHWUN Ha CTBOPEHHS NporpaMu. 3TiIHO
3 M€ MapaurMOI0 OJHUM 3i CHOCOOIB JOCSATHCHHS
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TaKoi CIPSIMOBAHOCTI € OpaKyJIbHE KOHLENTYBAaHHS, IO
ONMCYE KOHIENTYBAaHHS Yepe3 OpaKyjbHI CTPYKTYpH.
BiamnoBinHO, KOHIIENTYBaHHSAM BBa)XKa€THCSI IIPOLIEC CTBO-
peHHs KoHLenTy. KoHuenTom Ha3uBalOTh IUIaH IEBHOI
ITBHOCTI, CIPSIMOBAHUH Ha pO3B’sI3aHHA TIEBHOI KOHKpe-
THOI 3aa4i. ToOTO, M OpaKyILHUMH CTPYKTYPaMH CIIijL
PO3yMITH CYKYTIHICTh MEBHUX €JIEMEHTApHUX ITia3ajad,
110 BUHUKJIM BHACJIJIOK KOHIIENTYBaHHS KOHKPETHOI
3aja4i mporpamyBaHHs. [l TOAQNBIIOTO PO3BUTKY
3acajl aJanTHBHOTO TEXHOJIOTIYHOTO CEPEJOBHIIA HPO-
rpaMyBaHHS Ha OCHOBI iHTepCyO’€KTHBHOI MapaaurMu
IIpU pO3B’s3aHHI MPOrPaMiCTCHKUX 33/1a4 PO3po0IIeHO Ta
3alpONOHOBAHO CIOCI0 3aCTOCYBaHHS MIIX0/Y OpaKyJb-
HOTO KOHIeNTyBaHHs. Ha mpuknani nporpamyBaHHS
JIM3aiiHy eJeKTPOHHHUX MIKPOCXEM II0Ka3aHi iHoro ocoo-
JIMBOCTI Ta MEPCIIEKTHBH MOJAIBIIOT0 PO3BUTKY. Jlo oco-
OMMBOCTEH BIIHOCHTHCS T€, IO KOXKHA IMiA3aJada MOXKe
OyTH po3KJIajgeHa M0 CYKYIMHOCTI HAHIPOCTIMHX Tim3a-
nad. Tako)k BUKOPUCTAHHS OPaKyJIbHOTO KOHIETITYBaHHS
Jla€ MOXKJIMBICTh BUKOPUCTAHHS TPAAMLIIHOTO MaTeMa-
THUYHOTO anapaTy JJIsg HOTallii pe3ysbTaTy Ta MO€qHAHHS
HOro 3 JIeHOTaTMBHUMH MeTojamu. Peanizamis Takoro
METOJy Ha IPaKTHUIl crpusie yHidikarii mpomecy po3po-
OKM TIPOrpamMHOrO TPOAYKTY, THM CaMUM 3MEHIIYE
BIUIMB aKTHBHOI poii cy0’e€KkTa i MATPUMYE BIpPOBa-
JOKEHHS 1HTepcy0’ekTuBHOT napaaurmu. [loganbimi goc-
JDKeHHS 3 i€l TeMu OyIyTh CIIpSIMOBaHI Ha IX pO3IIH-
PeHHS Ta BIIPOBAUKEHHs, BUBUCHHS (akrorpadii i pos-
BUTKY BiATIOBITHOI (haKTONOTII I OpaKyIEHOTO KOHIIE-
NTYBaHHS SIK pe3yJbTaTHBHOIO 3aco0y yHidikarii nes-
HUX BHUIB 33124 1 pO3BUHEHHX Ha ii OCHOBI peayKIiHHUX
METOJIiB IPOTrpaMyBaHH.

Hapiiiimna no penakuii 06 6epe3ns 2021 p.

[10]
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Abstract—Today, programming is one of the most actively developing technological areas in the world. Moreover, every
year the degree of such development only increases, which is manifested in the deeper and more comprehensive penetration
of different types of software products into different spheres of human life. This is an integral part of the process of techno-
logicalization of the modern world. Speaking of the development of programming, it is believed that the theory of program-
ming is studied and researched at a fairly high level. Undoubtedly, the process of creating a program uses generally defined
algorithms, structures, approaches, and methods, but these are common things that operate at the planning stages. When it
comes to the specific process of creating a piece of code that a particular person is involved in, this is where all the excessive
subjectivization manifests itself. After all, each such person when writing code is guided by their experience, which is deter-
mined by education, knowledge, skills, worldview, and other components. To solve the problem associated with such exces-
sive subjectivization, it is advisable to replace the generally accepted individual-subject paradigm, which involves defining
the program through its creator, with intersubjective, in which the process of creating a program is the object of study and
the subject itself a program that is the embodiment of a plan for this process. One of the methods of solving this problem,
according to the concept-monad model, is the use of the oracle concept. The purpose of this work is to further develop
the principles of the adaptive technological environment of programming based on the intersubjective paradigm, through
the use of the oracle concept in solving programming problems. To achieve the above goal, it is necessary to develop an
algorithm for applying the oracle concept approach. Identify its features and prospects for further development.
The implementation of this method in practice in some way unifies the process of software development, thereby reducing
the impact of the active role of the subject and supports the implementation of the intersubjective paradigm. Conceptual-
ization is the process of creating a concept. A concept is a plan of a certain activity, aimed at solving a specific problem. That
is, oracular structures should be understood as a set of certain elementary subtasks that have arisen as a result of conceptu-
alizing a specific programming task. To further develop the principles of an adaptive technological programming environ-
ment based on the intersubjective paradigm in solving programming problems, a method of applying the oracle concept
approach has been developed and proposed. Representative examples show its features and prospects for further develop-
ment. The peculiarities include the fact that each subtask can be conceptualized as the simplest subtask. The implementation
of this method in practice helps to unify the process of software product development, thereby reducing the impact of
the active role of the subject and supports the introduction of an intersubjective paradigm. Further research on this topic
will focus on the expansion and research, factography, and development of relevant facts for oracle conceptualization as an
effective means of unification of certain types of problems and developed on its basis reduction methods of programming.

Keywords — method; synthesis; intersubjective paradigm; oracle; oracle scheme; software environment; programming;
Verilog.
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