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We compared the efficiency of using the developed software "Side natural lighting” with
manual calculation in accordance with the regulated method [1]. When comparing the amount of
time spent on calculating the skylights of the same room using the manual method and the software,
the manual method took approximately 55-60 minutes. At the same time, the calculation by the
automated method takes 5 minutes and does not require knowledge of the calculation method and
formulas.

In addition, a comparison of the accuracy of the automated and manual methods for calculating
the side natural lighting of premises was made on the example of a classroom at Khmelnytsky
National University. The estimated (ideal) area of the light openings by the manual method is S =
14.38 m?, and by the automated method - S = 18.20 m?. Such a large difference is explained by the
fact that the "Side lighting" software product does not round off and does not accept approximate
values in the calculation process, i.e. it is a more accurate method [2]. The calculation error is then
21%.

It should be borne in mind that each subsequent calculation by the manual method will take
approximately the same time as the first (approximately 1 hour), as well as by the automated
method (approximately 5 minutes).

The relevance of using an automated method for calculating side natural light is that it
completely eliminates the possibility of making an error in calculating formulas, as well as the
possibility of calculating side natural light without knowledge of the methodology. In addition, the
calculation with the help of such specialized software is 12 times faster and 21% more accurate than
the manual method of assessing the side natural light.

Thus, the software product "Side lighting™ is gaining its practical importance and application in
any sphere of production and non-production sectors of Ukrainian enterprises to check the state of
natural side lighting and meet the regulated labor protection standards on this issue, as well as in the
construction industry when checking the sufficient state of side natural lighting of residential
premises.
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BUKOPUCTAHHSI CHHTETHYHHUX KOMITIOHEHTIB SIK IHABJIOHIB J1JISA
IF'EHEPYBAHHS KOOY
CTABHUIIbKHM I1.B., BOMTKO B.B.
(pavlo.stavytskyi@gmail.com, dekanfki@i.ua )
BiHHMIIbKUT HALlIOHATBHUN TEXHIYHUHN YHIBEPCUTET

Baoicnusum 3a60annsm nio wac eenepysants K00y € 3abe3neyerHts 0eKiapamueHo2o nioxooy 3
beszneunoro munizayicio. Takum uunom, npoepama Oisi 2eHepy8anHs KOOy CUHMAKCUYHO € OIU3bKOIO
abo I0eHMUYHOI0 00 pe3yIbmyIoHu020 32eHepo8arHo2o Kooy. OOHIEN CKIA008010, WO 00380J5€
supiwumu 0any npoodiemy nio 4ac 2eHepysants 00 €KMHO-0PIEHMOBAHO20 KOOY, € GUKOPUCTIAHHSL
CUHMeMUYHUX KIACI8, W0 BUKOHYIOMb POlb WADIOHIE 3 OE3NeyHOI0 MUnizayiero Ol 2eHepyB8anHs
0eKIapy6aib KOMNOHEHMI6 00 EKMHO-0PIEHMOBAHO20 NPOSPAMYEAHHSL.
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IMocranoBka 3agaui. Posrismaroun BeNMHWKY KUTBKICTR MOB TPOTPaMyBaHHS 3arallbHOTO
MPU3HAYCHHS, MOXXHA BHUJUJIUTH BEJIUKY KUIBKICTh 1HCTPYMEHTIB MJII METalpoTrpaMyBaHHS Ta
reHepyBaHHs kKomy. OJHUM 3 HENOMIKiB 0araTbOX 3 HHX € T€, M0 B IX OCHOBI JICKHUTh MiAXiJ
IMIIEPaTUBHOTO IpOrpaMyBaHHs. 30KpeMa, Horo pe3yabTaToM € Te, 10 KO MPOorpaMHu, sika BUKOHYE
TeHepYBaHHs KOy, CHHTAKCHYHO 3HAYHO BIIPI3HAETHCS BiJ PE3yIbTYIOUOTO 3T€HEPOBAHOTO KOIY,
110 30UTBIITYEe KOTHITUBHE HAaBAaHTA)KEHHS IT1J1 4Yac POOOTH 3 TaKUM MPOrPaMHHUM 3a0€3IMeUEHHSIM Ta
301IBIIY€E BIPOTiIHICTH TIOSIBH MTOMUJIOK [ 1].

3anpornoHOBaHUIl METOJ] MeETanporpaMyBaHHsS TMO€IHYE JACKIAPAaTUBHICTH Ta Oe3MeuHy
TUII3AMII0 Ul TIBUIICHHS MIBUAKOCTI W €(pEeKTUBHOCTI T€HEPYBaHHS MPOrPaMHOTO KOy MOB
MpOrpaMyBaHHS 3arajibHOTO MpU3HA4YeHHA. JleKIapaTUBHICTh MOJSATae€ B TOMY, IO KOJ MPOTPaMH,
sIKa BUKOHY€ T€HEPYBaHHS KOJY, € OMU3bKUM a00 iIEHTUYHUM JI0 PE3yJIbTYIOUOTO 3reHEPOBAHOTO
kony. besmeuyna Tumizaiis B TaKOMY KOHTEKCTI rapaHTye€ KOPEKTHICTh 3r€HEpOBAaHOr0 KOAY Ta
MOJKJTUBICTh 3HAaXOJDKCHHSI TMOMHJIOK SIKOMOTa paHillle B TPOIECi PO3pOOKH MPOTrpamMHOro
3abe3nedyeHHs [2].

PesyabTaTn gocaimxkenHs. s peanmizanii AeKJIapaTUBHOTO IMIIXOAY F€HEPYBaHHS KOIY 31
30epexeHHsAM Oe3nmeyHoi Tumizamii B pamMKax JaHOro JIOCHIIDKEHHS po3po0JIeHO IUIariH
KomminsiTopa MOBH mporpamyBaHHs Kotlin. I[IpuynHOI0 Takoro pimeHHs € Te, OO0 IUIATiH
KOMIIJISITOpa JO3BOJISIE€ POSMIUPUTH (PYHKIIIOHAT MOBH IIPOrpaMyBaHHsI 3araJiIbHOTO MPU3HAYECHHS B
SKOCTI HATUBHUX KOMIIOHCHTIB Takoi MOBH. BUKOPHCTOBYIOYHM aHOTAIlii, HAJA€ThCA IX
IMIUIEMEHTAIlil Y BHUIJISIII OKPEMHUX OIEepaTropiB Takoi MOBU IpOrpaMyBaHHs, 3a0e3neuyroun
HATUBHY IHTETPAIlit0 SK CIIaJ0BY MOBH IIPOTPAMYBaHHSI.

TakuM YMHOM, BUKOPHCTOBYIOUM MOXIIMBOCTI IUIariHa KOMIIUIATOPA, ICHYE MOMJIMBICTb
KONIIOBaTH KoJ, Hamucanuii MoBoto Kotlin, Hampsimy B 3reHepoBaHmii kojJ. TakuM dYuHOM, €
rapaHTisi KOPEKTHOCTI TAKOTO KOy, 3a0e3MeYeHa KOMITUISTOPOM Mepel KOMIOBaHHIM KOTy.

[lin wac peamizamii JEKIApaTUBHOTO METANPOrpaMyBaHHS Ui 00’ €KTHO-OPiEHTOBAHUX
KOMITOHEHTIB TOCTa€ HEOOXITHICTh TeHEpYyBaHHS BEIMKOi KITBKOCTI KJACiB, IO MAlOTh CXOXKY
3araJibHy CTPYKTYpY aJie pi3Hi JeTai, Taki sSK iM s kiacy abo Horo moJiB, HAsSBHICTh TUX YW 1HIITHX
GyHKIIH B 3a7€XHOCTI Bi cuTyalii Tomo. [ Toro, mob oTpuMaTy NoCUIaHHs Ha 00’ €KTH TaKOTO
TUITY HE3QJICKHO BiJ X KOHKPETHOI IMIUIEMEHTAIii, BHKOPUCTOBYETHCS TIAXiJ] CHHTCTUIHHX
KOMITOHEHTIB. [[s I[bOro HaekIapyeThcs Kiac 3 HEOOXimgHMM HabopoM (yHKIIN, MOJIB TOILIO,
Mmo3HaueHui a”oramiero Synthetic. Taka aHoTalisl Hajjae KOMIUIATOPY HEOOXITHY 1H(MOPMAITIO AJIs
KOopekTHoi komminswii koxy. Jlami, mig uac HamucaHHsS (QYHKIIH, M0 TEeHepye KOoj,
BUKOPHUCTOBYEThCSI omepaTop splice, 1o mo3Hauyae KoJ, SKUH HEOOXITHO CKOIIIOBAaTH B
MEPBO3/IaHHOMY BUIJISIZII B 3TeHepoBaHuid koJ. [IpoTe, meBHI omepaTopu, BUKOPUCTaHI BCEPEIUHI,
HaJAI0Th JOJATKOBUH (PYHKITIOHAJ Ta METaJlaHi MiJ yac reHepyBaHHs koxy. Hanpuxmnan, omeparop
synthetic 103BOJIsIE TO3HAYUTH 1M’ Ta TTAKET KOHKPETHOTO €K3eMILIspa Kiacy, Mo JeKIapoBaHUN
3a TIONEPENHHO 3a3HAYCHWM CHHTETUYHUM IA0JOHOM. Bech KO, IO TOCHIIAEThCS HA TaKWH
CUHTETHYHUI KOMIIOHEHT BcepeAMHI 050Ky synthetic, poOUTHMe II€ B KOHTEKCTI KOHKPETHOTO
JIEKIJIApOBAHOTO KOMIIOHEHTA (puc. 1).

@Synthetic
class MyClass

val code = splice {
synthetic(type<MyClass>("MyClass1", "com.package.name")) {
val myClassInstance = declareVal("myClasslInstance", MyClass())
println(myClassInstance)

// 3anucatu 'code’ y dann

Pucynok 1 — BUKOpUCTaHHSI CHHTETUYHUX KOMITOHEHTIB JJIsl TUITI30BaHOTO MOCUIIAHHS Ha
3TeHepOBaH1 KJ1acu
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VY pe3ynbTaTi BUKOHAHHS TaKOTO KOAY Oy/ie 3reHepOBaHO HACTYIMHHUM (parMeHT, 300paskeHHIA
Ha PUCYHKY 2.

val myClass1Instance = MyClass1()
println(myClassiInstance)

PI/IC}’HOK 2— KOI[, 3I‘CHCpOBaHI/II71 3 JOIIOMOI'OKO BUKOPUCTAHHA CUHTETUYHOI'O KOMIIOHCHTA

CX0>XUM YMHOM CHHTETHYHI KOMIIOHEHTH BUKOPHCTOBYIOTHCS ISl IKJIApyBaHHS KJIAciB, IO
CIITYIOTh 00OpaHOMY IIa0JIOHY.

BucnoBku. Takum 4YMHOM, AEKIApaTUBHUHA MiAXiA OO0 peaizamii MeTarmporpaMyBaHHS
HiABHILYE 3pYUHICTH MPOLECY TEHEPYBaHHS KOAY, a B MMOEIHAHHI 3 OE3MEKOI0 THIi3amii MiJBUIILY€E
roro edektuBHICT. ['€HepyBaHHS KOMIIOHEHTIB 00’ €KTHO-OPIEHTOBAHOT'O TMPOTrPaMyBaHHS
notrpedye IOJAaTKOBHUX I1HCTPYMEHTIB MJisi peaji3amii B paMmkax [IeKIapaTUBHOI MapaJurMH.
BukopucranHS CHHTETHYHHMX KOMIIOHEHTIB 3a0e3ledye peasi3allifo THI30BaHMX IIOCHWIaHb Ha
3Te€HEepOBaHI KJIACH.
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JOCAIJKEHHA TEXHOJIOT'T BLOCKCHAIN JIJISI CTBOPEHHSA 3AXMIIIEHUX
IJIAT®OPM OHJAWH I'OJIOCYBAHHSI
®EJQYYH K. 1O. (Fedchun.Kyrylo2019@vnu.edu.ua)
BonuHcbkuil HalioHanbHUN yHIBepcuTeT iMeHi Jleci Ykpainku

YV pobomi onucano moxciueocmi zacmocysannsi mexronoeiu Blockchain ons sabesneuenns
besneku, npozopocmi, HAOIHOCMI Ma HEOOCMYNHOCMI 00 SMPYYAHHA 6 OHIAUH 20]0CY8AHHSL.
Busnaueno ocnosni eumo2u 00 cucmemu 2010CY8aHHA, wo Oyde 0a3yeamuct HA MexXHON02il
Blockchain.

VY TenepimHili 4Yac HaWPO3MOBCIOIKEHOIO MOJEIII0 MiAPpaXyHKY TOJIOCIB € MICLEBI,
LEHTPAJII30BaHl CUCTEMH TOJIOCYBaHHA. Taki CUCTEMHU MOXXYTb CTHKATHCS 3 PI3HUMHU CEPHO3HUMU
npobjeMaMy Ha ycCixX eTamax NpoBajpkeHHs. HalOimbin po3MOBCIOKEHHI — 1€ mpoOiieMu 3
HEJ0CTaTHHOIO OE3MEKO00, MPUCYTHICTh BUCOKOT HMOBIPHOCTI 3JI0MY YU BTOPTHEHHS 3 MOJIaJIbIIIOK0
MOJKJIMBICTIO OTPUMATH JIOCTYI JI0 0a3M JaHMX ToJIOCiB 3 IXHBOIO 3aMiHOIO 200 PO3MOBCIOJKEHHS
npuBatHOi iHQopMarltii. ¥ neskux MeHTpaTi30BaHUX CHCTEMax Ta CUCTEMax TOJOCYBAHHS MOXYTh
Oyt TpoOIeMHU 13 MPO30OPICTIO TOJOCYBAHHS, OCOOIHMBO SKIIO TaKi CUCTEMH 3alleXkHi1 Bif
30BHIIIHBOTO KOHTPOJIFO 1 BaXKO TrapaHTyBaTH pIBHICTh BCiX rojociB. Hampuknazn, ckiagHo
NEepeBIPUTH, sKI Trojlocu OyiaM 3apaxoBaHi, fKI Hi, 1 YOMY caMe TaK 3[iHCHIOBAaBCS MiIpaxyHOK
roJiociB. Lle Moke 3HU3UTH TOBIPY TPOMAJISIH IO CUCTEMH TOJIOCYBAHHS 1 MTIPBATH i JIETITUMHICTD.
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