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binui,3fo@yBau Bwumoi emailsYuiahivohakya227@gmail.com
HaykxoBui w.ep.iBHUKITOomeHT XonoaHnsk I B

TasepiticovKkudl 0epowaeéHul azpomexHoOnNO2l YHUIU
Mo mo punoeo
AKkmy anbv HI c mb ma nocma®weseprwd K-anpiBE/Be mu
pKeTnaneiciB € KIWYOBHUM KOMNOHEHTOM CydYac:t
OyaIsSspHOCTI €T e KTpPOHHOIT KoMeprri i nmi gkKpe
aThopmax, 1K 1 3a0e3nmNeudyywOTh 3pydyHICTSH I i)}

HT ¢ K MO0 1 apHO I ranyasi MapKkeTnuneiucu CTalwoTh
JOBOJEHHS MNONUTY HAa HOBI Ta BXHBaHI TpaHC

W R azZ
& O H O W

OcHOBHI BUHKIHKH BKIKYIaAIWOTF:H CTBOpPEHHSH 3 pyv
B3a€MOIl 0 KOpPHCTYBAadi B i3 nnatdopmaoio, 3 a0
BEIUKOT O obcsary IaHXx, peani3aniw byHnkIoio
binpTpanii ToOBapiB, a TaKOX HOi1JATPHUMKY BHUCO
npu MacmTabyBaHHI CUHCTEMUH.

Y oi# CTarTTI po3rnsgaeTshCcC s NUTaAaHHS B UO C
po3pPmBH 1O Bl IITIOBI1 1aKwTG®5 BUMOTIrLa™M 0 CTBOpPECHH :
aHalnli3 yowOT®HCH ix nepesBaru, HEe 101 KH T a 3 a

npob6neMarTHKH.

OcHnHoemni mMame pi a.alut 10 occhmrixorees i Al po3pobkwu
BaXIuUBO oO0O0OpaTuw BIHTIT@PBIMEHKWME KKWYOBUM KPHUTE
3 pobKu, OPOAYKTHUBHI CTGH, MacmTaboBaHI1ICTGHS,
yyacHUX ®PDBaEFNAMPMEMO. OCHOBHI TeEeXHOITOTI1TI, 1 0

l.d®pourtenn (React)

React— 11 e 601 0diaomdsSca ipt oI s mo
OnHiew 3 KINIWUYOBUX ocobOnumuBocTei# React € BHK

c

o o
o

3ab0es3neuye BUCOKY MNOpPOAYKTHUBHICTH . 3aBOdKHU
TIABKH TIi YyacCTHUHHU 1 HTepbeilceyptoel KB C I3 aC3TH@PIINH I
Ifle pob6burtpr O010n110TeEeKYy 1 Ja0€ealbHOW AId9 Ppo3poobdKI
KopucTyBaya, JAe HeoOX1AHO MmMBUIKO pearyBarTH

React N1 ATPUMY € KOMONOHEHTHHUHN nmiagxiag g0 p
3 He3alexXHHUX, baemnmriopaszbeuxoxpeonsa po3polOH
MOJXY Db HHUMH K O I, 1 KHUHU p1€er Ko N1 ITpUMYBAarTH T
MapKeTmniaeHCIi aBTOMOOI n11i1 B MO XHa BUKOpPpHUCTOB
Bl1 1o0OpaxXeHHSI KapToOK aBTOMOOI1 11 B, bopM momy K

React Ma € € KIDUCPUOCKTYe MY , 1K a BKIJIIYae Y UCIe
1 HCTpPYMEHTH, 1 0 pO3MmMUDIIT b byHKID1 OHaI. I n
MOXYTbh BUKOPHUCTOBYBATHUCH TakKli 1HCTpPYMEHTH,
Ans ynpaBai HHSIT (Fooprmmivk,, 1S KA K YR PII1I T HDTET pymwa

React 0es 3aWBHUKX 3 yCHUIGB, COpoIy Y Hu obpo
3a0e3nedyywYud KOPEKTHI CTbH JdaHUX.
2. b e x {Node.js + Express.js)

Node. j s € BUCOKONPOAYKTHUBHUM CepBEeEpPHHUM
npamoe HAa oOcCcHOBI TJoaBvyaeS cmoipeta bi aBCHMKHOXPPHOCH H O T O
1K a 0a3yeTncCsd H a o0poOmImi monagil u. Taxut mi


mailto:Yuichirohakya227@gmail.com
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TOKI B. s ocob6mnumBicTbh pobOutsr Namder.ejMs, 1 1e
1 BHMAaraimowThb IIIBHUITKOTI peaximi i Ha 3amonuTHu B P
Express.js, A K JNT€erKHUuh Ta rHYyYkKu#d Gpeihms
3poOKyYy CcepBEpPHHUX HAOAAaTEKIB. Bim 3a06e3meuy
I, HalaWMpyaHBEAUMAEDPTa3 odpoidox ui HE[ITPonoBi ne i
pokoMy HabOopy BOymoBaHux G(yHKIODIH Ta MOXI
OpPOHHI X MOaZy i B, Express. js o ae 3 MOT Y I
TamgHi cepBeEepHI byuHxnoii¢Tyma&di Bi, K 0abBpTOeOHKTAU
p M, 1 HTerpami s 3 0a3zaMu I aHHUKX T a peaumni
OUTaM¥U.

KpiMm ToOT O, koMmMOiHania Node. js Ta Expres:s

TrHYYKOI Ta MOIOYITIbhHOIW apxiTEeKTYVyDpOIw, I K a I€erT
Ba XJ U B O i MapkKkeTmniune#uucy aBTOMOOI1 11 B, I e

K

c
M
0
H

N & O W

5z Tw ®
o & O & 4

3

O O ® O O

o = ==

a
a

p

oI B

II

o
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R 2w s g o

p

® = =0T X

pucTyBadi B i IaHHUX, a TaKOX 1 HTeTpami s I
PTYyBaHHSS0,IJ OTHAl a HYHA NOBI TOMIECHHS . Bucoxka
cmrTaboBaHICTGH Node. j sc T Oyr o 10T O €HJAHIAAHIHT1Y B a3H H
ratTodpyHKUOlI oHanbHICcTW EXxXpress.js 3albes3mned
i b NmN1 X BEIHWUKHUM HAaAaBAaAaHTA aMXeHHSI IM.

3. baza gmgawux .(PostgreSQL)

PostgreSQL— 1 ¢ MNOTYXHa pensui WHa 6azalinannx

OIMi HHOKW DpPHCOIW €CIOBM @ HJ U3B 1 @E Bl U KIPMUul 00C AT arl
OITPUMYBaAaTH CKIaJmHi 3 a0 U-I B U TI3yaHByA. 1 K B 0 smtogrryes
TUBHO PpPO3BHUBaAaeEeTHCSA 1 Mae BIAKPUTHUHN KOI,
noTpebO KOHKpPETHOTO MHNpPOEKTY.

OnH1 €10 3 ocHOPwrxX grneepQls a r N1 ITpHUMKa T
actTuoctsamMu ACID (atTomMapHiICTGSGB, y3TroamgxeHIC
6e3meuye BHUCOKY Hanagli WH1 CT5h 1 KOpPEeKTHI1CT
stgreSQL mnminagxongurths o015 cucTeM,Ma 1€ I8 aXimu
pKkeTnunemucy aBTOMOOI1 11 B, I e BE€JOHUKa K1 JbKI
CT1 HHO OHOBIIETSHC A

Y HamowMmy BHUOAIKY PostgreSQL BUKOPHUCTOBY
Hux y CHVWippwa TaiBTOMOO1 11, BKIAWYawWuYU 1 HGDPOpPpMa:
P PMTE UK U, H1HY Ta PplK BHUIODYCKY. HaHi 6yny

Yy4HO ANS MNEpPBUHHOIO 3aBaHTaXeHHS 1 HOPOpPM:?
MIKO BHMUKOHYBAaTHU omnepainiti 1 MOOpPTY Ta €K-CII
anmmoBaTHU 3 e ¢e WT WBIHU MIPp HICKDPRHHM TO0IMYyKY.

4, Ctruniszanisa (SCSS)

SCSS (Sassy CSS) 7103 BOISE Oprasniis3yBar

PYKTyYypoOBaHO, N1 ATpUMYWYHU 3 MI HHI , BKIaJageHI
AaNTUBHOTO 1 HTepdeicy.

YV HamoMy MapkeTnuneinci BREDauBOG1I poEBSECSETB
AaNTHUBHOT O nu3zainy, 11 0 3a0e3mMeuYunTrThs 3 pydu
HCTpPOSX, B1 g cMapThoH1I B A0 HAacCTI1ABHUX KO
rKkoO KepyBaTHU KOIBOPOBOIW CXEeMOK Ta 1 HINUMHU
JTOBI1 AKHOIPCITO pa T U B HO MY OpeHOYy abo BUMOT aM
KC1HHM CcOpPOMmMYWTBHh PpPO3pPOOKY CKITagHHUX 1HTEDPO:
pTKH aBTOMOOI1I Ii1 B, 3a06e3meudyywdYd €aAH1ICTBH CT
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TakuM UYUHUHOM, BUKOPpu caroazupHosu1 1 ¥ C ScSr Byo pmpr aie K 1Ci1
aglTanTHUBHUHK 1 i aATpUMyBaHHUNH 1 HTepdbeiwhac, nmo €
MapkKeTniuneucy, Opl EHTOBAaHOIO HAa BHUCOKY SKicCcT

5. 00 p o 6 k a Fornik p Yup) (
Formik e nonynspHow ©O06i06axiorexow JavaScript

BeOmnomgarTKax, S Ka 3 HaAaYHO CHPOMYE MNMPoOIec CTB (
BUKOpPpHCTAaHHS aQomOmoMarae po3poOHHKAM YHHUKHYT.]!
ToTr 1 i poO6oTwu g o0 n0a0THKia ,B B3COAKEPHEHMXA ,K OHpPaW COTOYpB a 4 € M

Formik 3a6e3meuye 3pyuHY 1 HTerpamniito 3 1°EF
U MU S K Yup. 3 a JTomomMorow Yup MO XHa C T
HayawThs OIpaBHUITaA Banimgamnoii o0 s KOJXHOT O
KeTaBedA™mMoO1 11 B MOXHAa BCTAaHOBMUTHU TaKi TMpa
OyTHm dYHCOTOM y TMNONEeEBHOMY JaAilama3oHI, mo e
KTDPOHHMaM aapIkpeeTcIal ¢ U ¢ 1 aBToMoO1IniB Formik »
CTBOpEHHIH b O p M TAOBIRYHKHYs, OpPreO€JCOTIPEaHnbli 1 Y U O
13 KY . 3aBOAgKHu aBTOMAaTM#H3aImii npomeci B B @
3 pobka cTae €¢ePEKTUBHBPNYRMH] alUNMI HIIEB KD pPHE O X
TaxuM YHHOM, For mi k y MO€ETHAaHHI 3 Yup I
€eJEeHHS JdaHUu-X, CKOpOYye€e KINbBKICTBH MHNOMHUIOEK
aemMo i i KoOpuUCTyBava 3 nataTdopmMo 0. e pobo
YyacHUX BeOmTomaTKiB, TaKHX € S BI1 INMIOMBK MR ITJH
aHgaprtrHoMYy GGopwmarTy.
Bucnhna¥xmarti Oyno 3101 WACHEHO aHAa i3 OCHOB.]
KOpHUCTA aHI DI po3poO6Ku OwaA @ K ecOTOMPJAEHIC Yy H aac BT T
CTPYMEHTH:
— React o7 4 nobOynosBu 1 HTeppeHcy KOPHUCTY B ¢
OPOAYKTHUBHI CTBH 1 3 pydHI1ICTGH,;
— Node.js esa. Bxpmnuns C PUYBAOCPTCHMHHHMSI 30 € M@ K MIT a 0 O T
apX1iTEeKTYypOI;
— PostgreSQL gns 30epexeHHSA AaHUX TNPO aBTOM
- SCSS nns aganTUBHOIO JIH3AaUNUHY;
— Formik 1 Yup nns ynpaBniuHHS ¢dopmamum Ta 1 X
I 1 TexXHoOITOTI1 I B1 IMTOBI1 J4aIMTbhb BUMOT aM I 0 ]
3 pYyUYHOCTI N1 ITpPpUMKH, mo pooO6uUTH 1T X OoOODTHUMAaIhb
aBTOMOOI1I n1i B.

M 0 0T W R

D e N O Z 2w S
W H E oMo

= O O W W
oo H < W

Cnucokxk 6uKoOopucmamnux O0xuepea:
1. React.React URL: https://reactjs.or§n a 3 ® ¢ p H @6H 22024).
2. Node.js— Run JavaScript EverywherBlode.js— Run JavaScript Everywhere
URL: https://nodejs.orgn a 3 8 ¢ p H 06:4212024).
3. PostgreSQLPostgreSQL URL: https://www.postgresgl.orgt a T a 3 B e pH e HH S
06.12.2024).
4. Formik. Formik: Buld forms in React, without the tears
URL: https:/fformikorg tata 3BepHeHHsA: 06.12.2024).
5. GitHub - jquense/yup: Dead simple Object schema validatiGitHub.
URL: https//githubcomjquensé&yup( n a T a 3 B@IR.BO24).uH s : O


https://reactjs.org/
https://nodejs.org/
https://www.postgresql.org/
https://formik.org/
https://github.com/jquense/yup

Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »
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NP@OOTHAMI 3 ALl IO NEJSKNAX IMAPAJEJBHHUX AJIOPHIT
OUP®PPOBOI @®IJBTPANII BEJJHUKHUX MACHUBI B A

BrosPudPacnmi panr e-mail: rostyslav.r.vdovych@gmail.com

AnxMk €2 v om . e-mail: yadzhakms@ukr.net
Yuemumym nmppobaewmuxvexani ku . Cunllmommmuczuau a
HAH Vkpai nu

2Tvei ecoruti Hayi onanrbvHuili yHieepcumem i MeHI

AKmy anv Himwaoncomamao g Kk @n 8 mpyp 3 pi 3 HOMaHI THHX r a
IO CBbKOT O1 STbHOCTI MU POKO PRIPMA PHBETBBY OHNE C !

b
tTau (CIIMCHa #6i npm momupe HUMHU 13 HHUX -€ TpaHC
ITpbHI Ta coODianbpHI Mepexi, CUCTEMHU Ce€peagHBbOo:
370PQB BO/TM3C0ICKTROGIONMOCTA a4YaHHS I, 00 a HKI3BBCHb K 1
9yaim, OIS XTOCJHI ITXXEHHS TaKHUX CHCTEM BHUKOPHUCT !
HUX, SAKI HaaAXOAXASITbh HENDEpPEepPBHO, npakKTHUYHO B
TH TMNOMKOJXEHHUMH ab0O0 CHOTBOpPECHUMUI. ToMy mepc«
nNpuUuKITaaum, a || Teokardi HBro BC I MC) I 1 IaHi nmnoErpiOHO m
Tu,0rT @ opBiinm T p[4,B8la T3 mi €ew MeTOW HEeOOXiI THO PpoO3p
pameai pmTMu GiapTpanii mTaHUKX. Paunime Oyno 3

roOpvMATB € HOBRA HUXI HTAUIPH 3a8HP X1 TEKTYp OO0OYHMCITIOBAIBDI
curco 1i[61 A,k B a3 i cul8]f30 1a ITHAHOMHHMUMHU T i JITKa-Mu Ta o
ag3aMmo @]t o mo .

Ocob0nusBoi yBarum 3aclIyroBYWTbHB TMNapaienabHI
HMM T 1IKaMHU THAaPaDOMEXME@MM SKIi OpleHTOBAaHI
norTepax 3 OaratTosagepHuMu npomnecopalh, xmacrTt
[[i aaropuTMHU TPYHTYWOTBCS 3arainoM Ha- BHKODPH(
Mi[fll]xnss po3mapanenNioOBaHBI ODNPHKMAR Hi PRAMHC JT M 10 H

o@GUCITECHSD. OngHack, B1 10MO, IO HETJTOWHdK®O®Mb MET O )
Ha JJesKHUuXx 1TepanisXx HLUKIY. OT xe ,r aBeu pBl LOYIBI A H a
HII 1 Ta 3 MeHIEe HHI YaCTKHU TakKHTXITHIY HOWEMKD , T O
HapRaRBEHX aJITropuTMIi B nuppoBoi b1 apEPanii bi

Ha i BHWKIJIWKEIX pecypciB.

OcnHoeni mamepi aPo3RVEandweaumun. 3a0-adya 10uP;
Tpanii (3LH®P) 3 ar axoCm erpc DO N eIDRCY HBBAU HBHISHI BMIAHCl U B Y
3 Ha UN3EHMI HHH X dYepe3 pyxvwO.3miyBmBOKUM®3 MIIPO MB M ¢
pyXoMoro BI1KHa 31 HCHMOeETHBCSA NpoIegyBa 3 B a X
HUX aJITOPHBMHEBSIAPOIBMOBUMI pHOI 3amgadi- ¢i1 Ib TP
My BIHN I

FOR t=1C DO
{ FOR i=1 N DO

{ p=0 (1)
FOR s=-m m DO

{ p=p+xiixfs }

X=p} }.


mailto:yadzhak_ms@ukr.net
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Ty ™M =2m+1; xp, X_t—BiJ:IHOBi;[H03ma)tﬂeaHH<;DB(ieT1vaiHH0'1‘
1 |

3Ha4Y€HHI miei xK 3 Mi HtaMoyi , k,prioeypiesio b=d,MNd xe H e H
Kovnctrpyxkxuniw (1) MOXHa po3rasgsgatrds s xi momMBIi U
T(t,1), 1K e y TOBCOTpPAKHIHTIb 1 1 YOTHUDpHU pPaOKH. s p
OUKIY 3acToOCyeMoOo BIigomMuu wMetron nipawminag. Ilpo
ninouwncensndx{(tid:e=xLCopliNg. Ha ocHOBIi 3aJdeXHO-C
i Tepani aMU BHU3HauvaeMO, IPA K 1] ByK IHGGTOM YD @3aBJAb T

N i BOHH OynytTp poz®miOmepikamaidinmapiale np HUK a
AaBTOHOMHUMU TrinkamMu MEBPrumMe HaCTyNDHHUU BUT TSI

FOR k=1, N DO PAR
{ FOR t=1C DO
{ FOR i=max{l mt—C)+k}, min{N, m(C-t)+k} DO (2)
T(,i) } }.
Ty tPAR € tTunmowm 1 aAJIONdautonomous TOOTO (2) 3 a

b

nmapanenbHeNBIMKOWMW,a HSHWM1I He 3 B sSA3aHI1I MI1IX co0o1mw

3a3BuUuUYal H a npacxKTtT®whiIi Nk Ny 8T b CTIO MFE P i B
OIpUCKOBECHHBOPHUT MY (2) Oy e CYTTE€EBHUM. Hi #c H
3BOIOIHUTGBHC A nol(t,io @aGNd TepmrsIri 4KQ @6 Wmc)ne HH A o0b O
Tina 1nEEwC-Mai Tepamgi sx, TO

S = N/(L+m(C-1)).

3ayBaxXHuMO, 1 0 (2) y LbOMY KOHKpPETHOMY
NOTEHINKAHBOMDI po3 MOpaAMTSIEWBA HH I

Y po3rnsHyTOMY @HODapaileilbHOMY alITlT (PaTMI B
j+13 11 McHWeETbHhCSIS AyOnwBaHHMCES MTapegaml x£x Jallpr

IbOMY oOunciameHHSHd H a oesdKHKX iTepra.nui gdlmsa ny o6 n
OKpeMHUX 1 Tepaniid K1aAbKIi1cTb TaRCx1ayomniwsBaHGEb

YacTky ny®HmEEaABHBL Yy IOIbOMY pai3i MOXHa CYy:
BUKopucTtatu 3amMicTtb (2) anropum 3 o00OMexeHH

FOR k=1, P DO AUTON
{ FOR t=1C DO
{ FOR i=max{l, mt-C)+(k-1)N/P+1, min{N, m(C-t)+kN/P} DO
3)
T(ti) } }.
TyR-xinpkKkicTbhb peanbHO BHUKOHYyBawHkKNIinmnapamxe:n

BBKaa € T b cNie, xkmoa TBRuM rmotrao 3 anropurtrmomMm (3) o006
BUMODAaIKIiI B (N/@>2g(G1d)B ¥ B UK OHaHHS I K O 1 I€eTr KO

Iy OnTMWIOTBHC A qT U e B cyciagHIil X riJgkKax, TOOTO
npuckoPHowmmc 1weThbcs 3a GOoOpMYyIoI:

S, =1/(L/P+m(C-1)/N).

3a 3po0ONEeHUX BHUIME NPHUNYIEe HBHe COrJOK3OEBHIOM /A0
CBOT O onTuUManbHOTro P33 HAaerapuT™mM TO®Yoyxe Bpa

10
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BUKOPHUCTOBYBAaHMUX O0O0OYHUCITIOBAaNIbHUX pPEECCOyppicBi B Yy
(anep), o0OYucnowBaIdbHUX BY3JI1IB TOIMMO), Ha KO
Ansa yHUKHeHHSsA aAyOnwBaHB oOoOOuYUHMCIOAEeHB 'y TMmap:
TAaKOW KOHCTPpPYKII € 10:
FOR k=1, P DO PAR

{ FOR t=1C DO
{ My=m(t-C)+(k-DN/P+L M,=M;+N/P-1}  (4)
{ FOR i=My, M, DO
T@i) } }.

[Toxu mo KoHcTpykunia (4) HE € eKBIi1BaleHT:!
A 3) . Tun n@PPRTemeWOTE | Bi 4 THUODY HEKOPHUCTC
K O MKQIT € P a . YV pasarticnpnuauanciadbmamMede H () ekBi Ba
HeoOX1 THO 3101 HCHIBAaTHU CHUHXPOHI3amiwW 00YHUCIT:«
Tepamnmii 3ta S k3uwpi H EKOIKOOBA M € po3monaiideHa M1 X
OUMCIHOBAaATbHUMHU BYRBMIAMHUT U TOO MWTPOOHDE K1 0 I e
O0OMI HHUMUH . KpiM msor o, HenoTpi @HIrioi@uuc I«
00X1 OIHO 3aMIl HUTH oOunmciae HH 9 MuP-li3 Hrai4leHisb. , 5
i1 KkyBaHe mnpuckopeHHSA 0 gAeOplbkx abuyoareo HyaHnOGaycBiai TAHO K
TUMalbHOTO 3 Ha4vYeHHDP., TOOTO HQOpPiBHIOBATMUME
Bucnm@xxe , po0OoTi PpO3TrIsSHYTO MNapaiaenabHHUHN
ri TKamMu T a AOII, S KU U 3 M€ HIIY € ob0csar Iy 056 C
poMBaHHSAS oagHOBHUMI pHOIini3alk®d.n 3maon prnoonboyHmooBBauH 0A O I
B1 1CYTHI nyOnwBaHHSA oOuuMcCIaIeHb Ha 1 Tepanisigx
oplieHTOBaHUHWK a8 peanii3anidi 3 BUKOpPpHUCTaHHH4
3aco001 B. OnepxaHni pe3ynbrTarTtH MO XHa IOIWUPpTF
pOo3 Mi pHOCTI1 3 MEeTOKW ONpamNoWBaHHSA B pPexXHUMI pe
y pi3HHUX mONpeagMeTHHUX T anays3saXx.

ocoET w o
g9 4 o

Chnucok 6uKopucmamnux O0xepe.a

1. JacksorM.O. Socialand economicnetworks — Princeton PrincetonUniver-
sity Press 2010.— 520p.

2. Scheller R.Social and linguistic networks.— Berlin: GRIN Verlag, 2014

218 p.
3. MNoni @y k¥, x Mx C. Mogeni Ta MeTOAZH KOMIIEK
CKIaJIHHUX MepexXeBHKX cuctem FdlpBmMiBpkcud HEe MHHE Y

npukiaiaagHux mnpob6baem MeSNALHlimw rpumansemmdHAHK Wk
2023-3 85 ¢
4, Auumi pMMxuit IIBunagxi AaJITOpPUTMHU opTrtor
TpuroHnoMeTpuuHnuHRrmieperThAopranwt urd i 9 Eegcnpec,
5. Twu mu e xBo. Pi3sHume B i MeTOXHIb BU P OED@iH 1 T |
1999.-3 88 ¢ .
6. KungH.T., LeisersorC.E. Systolicarrays(for VLSI) // Proc of the Sympos
On SparseMatrix Comput, Knoxville, 1978.— Philadelphia SIAM, 1979.— P. 256-
282.
7. CheryalaN.K. Systolic Arrays andthe TPU [Electronicresource]— 2020.—
Available: https://www.linkedin.com/pulse/systolarraystpu-neerajcheryala.
8. Valkovskii V.A. An optimal algorithm for solving the problem of digitaléi
ring // Pattern Recognition and Image Analysi4994.— 4, No 3.— P. 241247.
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9. dngxacx M. C. [Mapawme npumippa@amo D pupi b Tpaii ]
Ki6epanertuka Ta 202859 v HNe& . a5b66 11 3 .

10. Thelist Top500[Electronicresourcé — Available: http://www.top5000rg.

11. I o x Mk C. Monudi kamni METOAY MNUPRMI AB: IS4
opranis3zanisga oO0OMIHIB MI X T 1 1K ameux a/a/i auMai T envants
—2000.-43 4Ne-C. 128

YIK 00 4. 8 :049072024.476]®45) 2 6

INTYYHUMW I HTEJEKTI VB AMMBIUXKOBAJIKEHHS TA
KOPUCTbh BHUKOPUCTAHHS HEWPOHHUX MEPEX

Benu<Lk gh.1oopmat@d B i T u email: meleshksofiawork@gmail.com
Tasepiiticovkrkudtu e pocaeé Hutu AepomexHonoeci 4HULU
Mo mo pmunoeo

Axkmy ansv ni cmv ma n o cCmaanroresk an pnopnoodHuryeem uB.c ¢ 6 1 9
BIOJMUBY ITY4YHOT O 1 HTEeneKTY H a Au3aiu 1 HT e p
PO3KpHUBAaWYMU TmNepeBar™”, BUKIMNKMN TPae seymmwurmir na c
JOCIII1 1€ HHH4 aKIeHTYIWOTHs yBary H a KJ040BI1 H
i mp heiici B i HarlonomyIwTHhH Ha BaxXIHBOCTI mo Ja.
IIp a qy Hi pexoMeHTaImi i, npeagcTaBIIeHI y C
epli B Ta nporpammicTl B, a TaKOX MHO1JdKTP ¢
ni tUIgX-napapMeyroo poboTu € aHami 3 BIJHWB
KTY Ha&JIUBpaoilHEyC UT aB ePU3 a HHY KOpPpHUCTYBaIMhb
K€ HHI po3ramspagatiThsbcC i KJH04Y 0B 1 acmeKT
ocTIi Ta Pponb yIpPHBOAME®CK ®H a J3eaHBHIIia H/H W Ma HeH
OOTHUMaIbHOT O BUKOpPHUCTaHHSH TEXHOIOTI
BHOCT.I po3pob6bku 1 HTepoeicin Jmag monani m
HHS HayYKOBOI nyo6nikaumnii Oynrio BHUKOpPpHUC
TYpPHUHU oTrnansdnmn, 00 RHYHSHMKH HIPD OMyY KT I B dmR
TpeHA1l B, CUHTE3 pe3ynabTarTi B, CyMapHHU
Ocnoeéeni mamepi akydie@oamilowme@mABXKE HEMOIKIHN
XHOITIOTI1 H. Ko xe H J1 € Hb 3 A BISETSHECH B C € 01
KOPHUCTOBYIT®BXY XKpPITITHEAXI O ap . HitT-yowmmid 31 HT €
u X TEXHOITOT 1 H. Hanpuxknan, y Oy A1 BHUITTI
proedeKTHUBHOT O niaHYBaHHH, OpPOTrHO3YBaH
opuc tDanapaysikmyy 3ra wnubpoBUX aAB1 HHHUKIB TexHoH™:
IIOKpaieHHH4 HubpoOBOT O CB1TY i TOT O, 1 K
b1 yuHoro guiszamny HNHM MoxyTsr nQnomomMarartTHu Yy
aBTOMAaTM#U3aImii TBOPpUYHXIYHP 0IPECCKITBU,B HIM[CG T B H P
aiHEDpPI B. TexHOmorii HaA3BUYAIMBA@ I HE g KJI H
NOHY YU pi3HOMAaAaHITHI 1 HelMpB yYaMEHIETPWM TMO X W ©
OpUCTOBYBAaTHU NS CTBOpPEHHSI NiRABFHEB.Ta 37P
CuctemMuy nuHaaba3 i MTYy4YHOT O 1 HTEAIEKTY aHadil
1 Hmi 3 M1 HHI1 , mo 0 HagaBaTH¥u mepcoHAaAamTi 30
KOHTEKCTY BHUKOpPpHUCTa aHHH . Taxi pime  HHS JOMHMOM
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€ naumme nNpuUBAaOITHMBI 3 BIRBRIYRUBH®I3 POMKMI Bio,p ycC
a moTpeobOHM KOoOpHUCTYyBadi B

lpaxTHMuHEe 3acCTOCYBAaHHSA TAaKHX CHCTEM BKIIWO
Ya#m omu ma 6i pmyallomipaaymame BRIAEMOII IO KOP.

OPOOAYKTOM, Bl AMOBI1I 1TawYyud Ha 3 aNnUTaHHSI, Ha ]
npoo6meMu.

llepcorna AT @pmMma MU aHaDTi3yYyWOTh MNMOBEAlI HKY K O]
1 HAUWBI1 AyanbHI pil me HHA mo a1 o KOHTEHTY qu i)}
B3aeMo i i

Tecmyeseanunwsa ma dlldlaaniosn omoasreadei HBKAUI'B U T U M a T € P |
Heagoni kKU 1 HTephpihhesppOUunpuABOYI TUBHUX JHU3 Al
Ae momamu3 ayilad copsy smie MIT U LI CTBODpPIWIWTH rpa
KOMMNDO3 MIii mMBHAmME, 3 MEHINYIWIYIHU Yac PpPo3poOKH

Aunani 3 6i 3yanrvlAairopadeMmy ©Ala & AOIOT b B1 JmoBI1 ,
cTaHTaprTamwm 1 OpeHITOBI W aWOTEeHTUII

Oyi wmowuyi iHoAHpARUR YyDODDITMWIYIYST Ta eMOINlI WA JT03 BC

UX, BpaxoBYyWYH peaxKknmii KOpHUCTYBadi B
I'enepayi a Udo wmeBomp)rooe T € K CT U, 300paxXeHHSS Ta
iHTepdeihci B.

OnHacx BUKOpPpHUCT aHHIH TakKaH¥ KX TeXHoOJIOTI1H B
acTepirartThs B1 1 pU3 UKY yH1 ¢i1 xami i I U3 aiH,;
X0XHUMHU, 11 0 MO Xe€ 3HU3UTHU YyHI KalbHI1CTE
oHKYypeHTOCHple pvaxmi ciTwkaa, 2023: 162)

3 mMOsSBOKW HOBHX TEXHOIOTI1I#®H 3MI1IHWIWOTbLCSH 1 T
M3HaEWpu OO CTBOPEHHS HOBOIO pilB-EBaUWUOMUBAWNBRY
KOX JIONIsS MNOKpamMe HHS KOPHUCTYBAaNObKOTO JOCBI I
3a ocTaHHI pokKkum Oynmno mpoBegeHo Oararto 10

ehbexTUBHOCTI BUKOPDHUCT AdHHE®E T¢ KTY P BM EpHOTO1 OBT |
HHeEepilB. Angxe 11 H e MO Xe€ 3aMI HUTH I 10 1
1 3 ami 1 pob6oTwu, T UM CaMHUM NpHUCKOpPpIWIOYH
1B Ta HamDUCaAaHHSAS KOAY Jaw4Yd 3 MOTY IK

HEMB@aTpavwaewyacy Ha OITaHYBAaHHSA, JOCI
anxeHHiI 2021 pUXUl-numpieeperwmoyy bpapan
o, mo HeMWpoHHI Mepe Ki 3 01aTHI 3 Ha4YHO

HaBIiITh TMNINIaHYBIHBR IHEEPUIBWY.3 HB oA OO ® 3
ncrtaunnsg I B O1#H codepi 3anguvumaeTbhcsa o060
umMnoi, a H eBeriogRerawlntonioi JopJlaeweo2(21) (
ABToMaTHu3ani s npoimeci B, I K 1 MO XH a 00’ enH
HY iHTepdeitici B, H € € TPUBI allbHOIW 3 a
1 HK U 1 MOXITHUBUMNU BIOITHUB 3MiH BomMwWTEepdaoe
B I 1 T a OpOMHUCIIOBICTPR T BIMIBIY a WBH O Wa T3H3 a
MCTaHHS MaMmNMUHHOTO HaBYaHHSI
Onuwa 3 sgsckpaBux mnpuxkmnmangis I 1€ BHUKOpPHUC
onHa wMepexa Stable Diffusion. s HeWpoOTH
TOBOTO OMHUCY. SBablex Diffwsione 1 BIi HIBMIIVHXH 1 € K ® XK U X
OHHUXO M®EDPD&6G B TOMY, OO IIe HEeHWpOHKAa 13 B
bararto cmoco0i B, 1 K KOpUCTYyBaFuCcCi+ St
HTaXHUTH B @GitHubx v ita ny e Tt m Bu #Hor o H a KO MI
PYKIIi € 10. [ OCOONTUBYROEGEPAKECEHHST ,I ¢ HESMHEIP
aWBWOPaxKeHHS, 0e3 KOomT OB Ha VHIBEHXPD ACT
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https://www.proceedings.blucher.com.br/author-user-profile/UmVuYXRvIEFudG9uaW8gQmVydMOjbw==
https://www.proceedings.blucher.com.br/author-user-profile/SmFld29vIEpvbw==
https://stablediffusionweb.com/
https://github.com/Stability-AI/stablediffusion
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o0OMEOXKXeE HbD , H € 3 aXHIOe Ha AaBTOPCHKHUM THpaBoOM,
0OCOOHMCTOTroO BHKOpPHUCTAaHHS. TOQIHMWMN BOWRIDP MAKO B H U
BHUXIAK®DHT , mo O3 Ha4vaeE, mo 11 MOXHa Moagudi Ky B

KOHKpPETHHUX mnNoTpPpBB@ckxopucryBaua

Puc. 1. IIpumuknaang c¢cTBODpeHHaStableffjusiorke Hn w1, B

Poskpurto 3 Ha4YHHUHT NOTEeHIHNI1 admn 3acTOCYBaAaHEHTH
HE MpPOHHHUX MEDpeE x, y nuMm3aunui, 3 0KpeMa IgI gt c
eaMe HTI1 B, nitakarTi B, 6aHepi B, po3pobOku T paddi
MOXITHuBOCTE eH He Migjaunay, StableRigupianx DALL-EB u ss B 1 ¢ H 0,
j110) KOXHa 3 HHUX BOJIOZIIL € cnenudi YHUM npHu3H
epexk TUBHO IJ s B UIKAOHHBA HBH AC (pePpeiR WMINUb3TaaUBHAY .71 O C J 1 J 7
CBI1I 14YaTh ONpo MNMOTEHNIan HEUPOHHHUX MepexK [TI:
cmome1Ii IHOCT®ECH, MNMOB’ 43 aHUEX 3 OU3aMUuHOM. O
B1 IMTOBI1I IHHUZX MEeETOIHK 1 TEeXHI K MOXe€ ,CHNHpUSITH
3a0e3neyuTrun cTabdlAbBHICTSH Ta KOHTPOIAb 'y TP
61 npm edeKTHUBHE BTineHHs(Haitmeidh 1 y B®i o yavmmpii
Hepes Ommmica, OpiisR203.3amn1eBCHKa

ChatGPT po3zpobnenu@penfiloMaxE ue WO BUKOpPHUCTOB
P13 HUKX acmeKTax CTBOpPpEHHSH BebOcaWrti B, B K
onTmMii3z0 an1s8 mnomySEKOBuxacmsTeMartfuszamniw 0poIe
(Puc. 2

0 W o o x

Puc. 2. QhatGRIp e iic
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https://pp-msu.com.ua/uk/author/nataliya-volodimirivnaderev-yanko
https://pp-msu.com.ua/uk/author/nataliya-volodimirivnaderev-yanko
https://pp-msu.com.ua/uk/author/olena-yuriyivnazalevska
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3acrToc ChaiGPhyr Baeudo3 a i H i I€MOHCTDPYE 3 HAa4YHHUHU

aBTOMAaTMH3 anii CTBOpPEHHSH canti BITML,3C8S n g x u M
JavaScripk o a1y T a po3po0bOKH ma oO6JTO0OHI B, e i i HC TP
B U I LI€e peanxri30BYyBaTH CBOI i mei .DiviHAlmp uk 1 a g
i HT e T pGhaiGRT 1 1 5 aBTOMaTMU3 anii CTBOpPpEHHSH a I ¢
mepcoOHAaMTi 30BaHUZX €T EeMEHTI BpP@AMNMPA@@EY, HaAI®I1I TCHI P
KoOpHUCTyYyBadYyiB 13 0a30BUMHU TEXHIUYHUMHU 3 HaHHSII.?
IHW3aumHi norpebye nmomgaTkKoBOiI mepeBIpKH 3 001

piBeHB SAKOCTI pesynansrTartiB 1 BpaxyBaTHu HIIOArE
(UX) (By Aayush2024).

HonarTtx oB o CarnegeeMeallan Undversity 1 e mo H ¢ T p YCRatGPT s
MOXeE€ MNnNi1aATpPUMYyBAaTH PO3POOHUKIB y BHUpPI IIe HHI

CTBOpPEHHI m@nODpoToTHNIB 1HTepdeiciB, MmO MNi JBHUIN
qgac pp 6 xMatthew Walsh Dominic Andrew Ross Clarence Worrell, and
AlejandroGomez2023).

BuchnoHlryunui 1 HTE€e e KT 10K o pPHUX-p a3 & ima y joe iy
Bl IKpHUBaAaIWIHU H OB TrOpU3 OHTH aBTOMAaTMH3 aImnii
i HcTpy ™mecChatGPE MidJaurey StableDiffusiont a i u mi HEe ipoHHI M
JO3BOINSE€E nTuU3aWHHEepPpaMmM Ta pPO3pPOOHHMKAM CTBOPpIBa
nepcoHalNli3yBaTHhw B3aeMoaAl 0O 3 KOpHUCTYBadYeM T
F'enmepatrusBHI MoxXxnuBoOCTI Tellklc,Timwa ki3 osODp a KT BO P €
pekxoMeHAgAaUIl i, ONTHUMI 3YIOTH npoimec nu3 aimuy,
PYTHHHHUX 3agady 1 JAawyum 3MOTy cmnenianxictam O

[IporTe, 13 BumpoBapagxeHHswM I 3’ ABISAKTHCSH H
eTHUORB3NE KU JaHUX Ta PHU3HUK BTpPAaTHU YHIKalbHO
NOTEHN1 auil T pig) O aBTOMAaTMH3alli-J|13Ma0KHKPYa 1€ H H ;
HajaA3 BHYaAaUHDO nepcneKTHUBHHUM, 1 Hor o noagalbl
MOXIHUBOCTI OO 1HTEORaMHEI CBT@XHOINIOT1 # y nudp

Chnucok 6uKopucmaumux 0 xepean

1. DepwmawH, Jq. M. , Txkau I'. J. r yaysui#d 1 HTen
eTuyHl, i a1ocodpcrkli acnextu. 2023.

2. Hatani s Bononumupi ®ne pi/lepead’ sBraoegeBcCobhH
MMopiBusabpHUK aHaa MdoumeyiSpableDiffusian T MDApLeERr a
cnoco0Oumu ix ynpoBa/jmiXeHHH4 B HaBYalbHHUIHI mp «
cneuniansHocTen. 2023

3. By AayushHow to Build a Website With ChatGPT (2024 Guid2)24

4. Renato Antonio Bertg@laewoo JooAtrtificial intelligence in UX/UI design:
a survey on current adoption and [future] practi@e21.

5. Matthew Walsh, Dominic Andrew Ross, Clarence Worrell, and Alejandro
Gomez Demonstrating the précal utility and limitations of chatgpt through case
studies 2023
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YIK

Benmu
Me 1 e
Hay k
Tasp

004. 89

I HTEJEKTVYAJUBHI CHUHCTEMMH:
KJACH®I KAINI A, INEPEBATI'HK, HEJOGII KN TA MA

gk, 10.0§.Bau B u uoeimailoMeleshkaofiawork@gmail.com

mk 93 Oa ¢ly B a v B u 1w e-fihail:Meleslke.atexandr.d@gmail.com

o6 uiu mapi 6 Wibwewman. /[. B.

i icovbKuUU 0epowaeéHulu azpomexHoOnNO2]l YHUIU

Mo mo punoeo

AKmy anvni c mb ma no clmatneonseKkaT ynaplobOu#ie sacui ¢ T € M 1

oO0mupHa ranyshs i HpopMaTuUKHU T a IITYy4YHOT O 1
aKTyalbHOI y CB1TI, S KU U B U KO 3 M1 HIOE T
o0uynMcnwWBalIbHY MNOTYXHICTBH Ta aJXATOPHUTMHU OIS
Amle BOHH MawWTh CBOIMaHIINKHMIMKHGUTIT epmi J 21l H o p

Axkmyanvni cmv 6uxopucmaHnunsa 1C, a momy i O
nyo6arixayii, noscHioeEmMsb C A KiJ1bKOMA KJ1104Y086UMU

A . 3pocmannuas Bomaswmwil cowaaax MU CTHKaeMOC S
ob0Ocsarawmu IaHUX, 1K 1 ABHAAMIAIT3aYIOT L @ C K JHAX B P AP @ T
qTomomMaratwTbh BIZOKpeMIWOBAaTMU IIi IaHIi i BHUJII1I T4

b . Aeé momamusz ayi a i 1oCn nMuomxy3taby iasB THOpMOAYTeUuc3iye6B. a
npomeci B y pi3HHUX ranstyssx, 1 0 Jomnomarae 3
OPOIAYKTHUBHI CTBh .

B. IfToxpawennas npuliG s mmsKky Ipe we@imslaBaTH aHa
pexomMe HOaIMmii A0S Kpamoro MHNpPpUUHSATTSA pil e HBb
chbepax.

I . Poszeéeumocx wumy wh@Ge oe [UHMAmer/Medikomoy . p O3 BUTKY
iHTenexTy (), 1 BOBHAU BRAKWITEWHHE KHE, CTHEI M
Mepe xi, MamMUMHHE HaBUYaHHS Ta TriniuboKe HaBYaHH

. 3acmocyeannal €@ PpPiAGHOCOBRYWYBCGX . B MEAHUIN
TpaHCOHODPTI , BUPOOHUIOTBI , Hayuni, TpoOMaJIChZKDONM

Ocnoemni MamepimwanuinooeaaikryanpHIl CHUCTE€M:
pi3HoMaHI THEe[3],n pau 3cHaaMec:H H 5
—IlIpo2Hno3yeanmuas il Caupamk p Mo a®BY IOT b C A pig O 1
TeHaAe HIOI U T a aHa”mTl 3y BE€JHUKIUX obcsaris I a
nepen0avyaTu NTOT ONXY, PKUMH KIoiBAl Orie3nHHaeecHyn.i 1 a 0 o
—Cucmemu niompumku h@uiaomoemmar WU HBP UKUMATH
OCHOB.I aHani3y AaHUX 1 nomepenixXaTHd MOXIMUBI
— A momamu3 ay iBio Hmp ByeKcoipen.c TOBYWOT b CSAI IS aBTO
3aBAaHb 1 m@HODpomeciB y BUPOOHMUIOTBI, JTOTI1CTHI
- Meouuna 0i dLH oMcomuykTab: JOmoOMaratTu JdT1KapsasMm Yy
3aXBOpPHOBaHbB Ta po3poOHi maTaHIB JT1KyBaHHSIHI.
- Ynpaseni nnua mpauwncnopmBeuHHU WdIdERYIDEHYyONBUMHEZY B
TpaHCHOOpPTY, NOKpPaAamMUTHU TPaHCHOPTHY ©Oe3mexKy
TpaHCHOHOpPTY. Ha MAOBKIIIA4
— I umepunem ple@ermudwpillgTOBYyWOTHhCS B cucTemMax I
JaHMUX 3 PI3HHUX CeE€HCOpPIB Ta OHNpUCTpPOI B.

Ha pucysuaxycmpyxonypwo i Hpopmayi unHoze 3a6be3i
I bHUX cucmem, , yocHaOaBHuUMMmMb e AldMme aTamMmu sgSKOi €
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—1HdompiMia K aTpuUOYT NONPUHUHATTSA Ppil e HB ;
—TeXHONTOTI1I A oO0OpoO6anenHs 1HDopManii saK d¢opwma]
T0rivyHUX omepaniih;
- KOAyYyBaHHSA 9K <cmnoci6 iHpopMani HHOT O y3TOI:
iHbopwmMami i, ni gBume HHAS 11 3aBagos3axuIle HOC 1T
—-kKknacudpikangiga SAK TDpomHec NPHUHUHATTSI Ppil e HBD ;
— KOHTpPOIB a1 K mpoIec BCTAaHOBIEHHH4 B1l1 JImMoBI
TexHl1uHuM cTanawmu [ C.
Indopmauiitae 3ab6e3nevenns IC
I | | |
Indopmauis ;I'GEIHGMN'I'H Koxysanms Knacndixamis Konrpoas
— ingopuai | —— = e
Oneparesa I Kozm s6opy 1a OpMYBaHHA -
- mq;?pmm Soparysamt i BHIAY mp;m CIOBHHEA O3HAE | | | gf;’;:;\ o
| dopsamimsoro
Basa Jamix bomay - Mamasm xoxa | Posmﬁsnanam
| |  Amopmma Komm saxucry - M Koﬁ;?mm
| | Bmximma oxy- QVKIORYBIEES | M ingopyami PakTopHil =
MeHTAIllA PO - KnacTep-amams3
| zmoro saresamine- 3aBazo3axs- | | Texarame marso-
O6= 1dop- HOTO omHCY ] IeH KOIH - CTYBaHHA
MAIIEx0 13 30B- || Knacrep-amamis
HumHE ca- | | | Ouninxa
CTeMaMH dymEmonaTsHOl || TIporsocTemmmi
edeETHEROCTI ||  Camonapuanns KOHTDO®
Axams cmpa-
IDOBAHHA 010- BiroSpaxennsz
KYBaHb13axk- -+ | pescrpamia Possixysamemmit ||| — [lpormectrmma
1y JaHHEX aBanis Enacudixamis
PucysCxrplyktTypa 1 HPopwmMani HHoro 3abesr
OnH1 €10 13 BaXJIHBIUX byHKIDI1 H# 1 Hbpopwmani
Knacudi kani HHHUH aHami 3 JaHUX. TowMmy Kaacud:
KOHTpPOTSB, OKpeMHUM eldTeMeHTOM 1 HpopmMani HHOT O
I HTenexTyansp HI cuctemu (I C) xkpmpaxepi xmMaCEHCOD
3aleXHOCTI1 B1JA 1T XHI1IX XapaKTepHUCTHUK Ta GYyHEKDI
Il HTenekKTyanalbHHUX CHUCTECM:
3a cnocobom pobomu:
—Cucmemu, w o npaymokms 1 € dHADMBMY OT b T a 0
CTPYKTYypoBaHIi ab60 HECTpPYKITYPMOBMHUAKI PEBYII b A A
NPpPOTHO31 B Ta PpeKOMeHTaIil .
—Cucmemu, w o npaymwokhms 1 @ BHWAPHMTLOBYWOTH 0 a
3HAaHHSA MU, 1K1 nporpammyBaintmuci4 baxiBUOAMHU T:
OPUUHSATTSA Ppl e HB
3a ¢yunHrkyi onanrnvHicmwo:
—Cucmemu O0nr1a npulluaima ppB pehaswTbcs AId at
HalTaHHS peKOMEeHAaNl W aAA89 WPpPUUHSATTS Ppil meHD
— Cucme mu 01 1 aeée momdimu 3laG i it p mapwayeecH 16 . O 1 i a
PYTUHHHHUX @NOpomeciB Ta 3aBJaHb Yy Ppi3HHUX T aaiu)
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— Cucm
po3m
3a wm

— Ma wu
aHarl
pime

— FEFxcen

npa
- 06p
T € K
— Karn
p o3
3a
- Me
I a
- Qi
K ¢
- Tp
Map

~ 0O Q0O W

ST T T
E X< & =& 6&H

— I Hnme
oT-npucrtpoi B

—Hayrxa ma OolcGiwmieapmwc TOBYWOTHCS a8 00pooK
HJOCJJII1 O0Xe HH I X .

B O
3 a

I s
H a
CTO
I vt

e mMu 01 s pos3ni 3 HadlaunnlaC woBompmasspi BT biC 1 3 4 ) K
i3HaBaHHS O00pas3iB, TEKCTY, 3BYKY Ta M
emoodoamu ma mexXHOJLOR2I AMU:

HHe HB@uaRrRHKHE: BUKOPHUCTOBYWTHb METOAHU Ma
13y AaHHUX Ta MNPHUUHATTSA pl Me HB . [Te B K I
Hb, METOPM3 KM i 1 OarartTo 1 HIIHUX .

epmui lkiucmM€MUuBHMKOPHUCTOBYITFH 6a3m JaHV
Mml1aMu, PpPO3pPOOIEeHUMHU e€eKCcCHmepTaMHU Yy KOHEK K,/
O6ka npupoodlai 1&Losecmp@EMbRB)HI Ha aHaII 3
Ty Ta KOMYHIKanii nadwomgedw.

omepuuutu ©Oauenunsal ,Compudpenpdénseéowm) nins
i3HaBaHHAIS 300paxeHbB I Bl geo.

anys3amMu 6 UKOpUCMAHHSI

y HBuxklo@p:ucTOBYWTBHCS AA89 MEOIHUTIHOI qT1 ar HC
X Ta NI1KyBaHHSH

HcoBuxolprcToOBYWOTSHC A oI s aHani3y P UHK
BaHHS pHU3HUKAaMHU Ta 1 HBECTHOI U.
cnoplonowaG:aoTph Yy KepyBaHHI TpPaHCOODPT
pPyTiB Ta mnmoOKpameHHI1I ©Oe3meKH .

pHem pBurapHdodpymwoTbhcsa ABRHUXOGD YPI1IBHUX

Ka1acudikxkangi g HEe € BHUYEPIHOI, 1 1 CHY T
HaJae 3aralbHUUA OT T4 OCHOBKIMHXN XTHUNI B
CyBaHGBb

eleKTyalalbHI CHCTEMH MawWThb Je€eKIIbKa Ba:

1) lIls uoxicmo mal Gnoyxmgatmb: 00poOTSITH B €I UK :

U1K
2) A
o1 e
3) 11
1 c
4) C
Ty
5 3
1y 3
He 3
1) 11
aBHU
2) 11
H U X
3) 3
94U C
4) C
KY T
5 H
THM
CtB

o 1 3 BHCOKOK TOYHI CT IO, Mo JO3BOISAE BIY
e6momamu3 ayi BoOHNAd 6 @B BOJ THWBE BaTBW OMaATaT
CiB, MmO 3MEHINYy€ PHU3ZUK MNOMHUIOK Ta 301na5b
i Oompumka npuub&Cmmanpiomsrn@wHuHall TUKY Ta
OPpPUSITh KpamoMy TMNpPHUUHSATTIW pi e HSBb
KopouyeHnHABosHummpmanmroMaraloOTh 3 MEHIDNUTHU BH-
Ta pecypcu 3aBASKH onTuMI3zanii mnpomec.i
acmocyeéeanHnsa 61 @i MPEKYTRADYTAX BUKODPHUCT A
14X, Mo poOMUTBH 1T X YHIBepcalbHHUMU.
BaXawYMuw HAa mODepeBarmu, I C MmawTp 1 CBOI ]
mauHnsa npueamuoQonio Oik ab eB3emiedkku:X 00 cCc AT 1 B
TH NHUTAaHHS mMOJO NpPHBATHOCTI Ta ©Oe3meKH
ompeba 6 6enrux@duemxkood£L3BUMAA@IOTH BEIHU
OIS HaBYaHHS 1 ONTHUMalbHOI pobOOTMH.
aneoH i c mo 6 i 0y pacnihepsaxmn ukX C peumaraiwTb I
TIBAalbHUX pecypciB ngans edpekKTUBHOIT pooboO
Ki1aoHicmb pos3spobOKkRompoodOkveivaoepDenyras)
b OyTwHW CKAaJgAHUMH Ta BHUMAaraTHh BHUCOKOKEBEa
eMmMooxunuegi amamposei | ipeo 631aeBwmT U MO KYT5hH 3
aaxbpHI plimeHdHHsAa AaAsS BC1X 3aBAaHb Ta CHTY
openns I C Bkxknwuae B cebOe KiaTbKa OCHOB.]
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AL 36ip ma niocloosaxup ®@wwXE SKIiCHHX Ta o0 (
N1 HaBYaHHS Ta aHaITiij3y. JaHmMAIT CGBrKYI JBaKHIHOXY a ]
nNoaganlbmMOT O aHalis3y.

B. Buo6ip memooy Buhnaafne ) XHO@HEWMXBI1 O 3aBIaHHSH
BUKOpPpHUCT aHI pi3HI ME€TOaAHU aHaniszy, BKIJIWYaK
Mepexi, CTAaTUCTHUUYHUMKN aHaAanNTI3 Ta OaratTo 1 HIIHUX

C. Tpenysanunus mmomedHmBaiammsa MoIxeleihd HaAa o0CcC
Ta 1X TecTyBaHHS naXIs8 OONIHKHU 1 X TOYHOCTI Ta

D. BnpoegaooueHntus md®Ponupedbmoepun amomgeni BII P OB :¢
peanalbHI YMOBHU Ta MOHITOpPSATHCSA AASI MOCTI HKHOT

Bz3acani po3pobka m@Gopmpaoé uimpe @oH H31a Ok 3 net
ckanaodaembcsa 3 nocaiodoeHnHozo pHRe a3 anns macxu
- oprT i3anisga 306opy 1HbDOpMaMmii NpoOo MOXIMIHUBI
onyBaununsa I C;
aHHS CIOIOBHHUKAa O3HaK po3Ni13HaBaHHSIH,;
J€HHSH MaTeMaTHdHOIi (imdopmMani iuHOT )
OHYBAaHHIH ,;
vioBaunHusas K®E wmasuawmuwa [ C 1 pos3pobOunen
TeHHS 3acob0iB 1iHPpopMami HHHUX TEXHOIO
BU amnpieodpraci ; He B U3 Ha Y
bi kamiss HedYli TKHUX MHONXHUH Ha €eK3aMeHI
JT€HHSH METOJHInI1 B T a AaJTOPHUTMI B nmepec
HO3yBaHHSA GYyHEKODNI oHaalbHOIT ePEeKTHUBHOCTI
annodbyTHE 1 HTeneKTYDI HHEX OymaiT e M axXoMNdu-B
mNepcme K KTWUB HHM,I 10 CrkaiJllyb3 b MTY4Y49HOT O i1 HT eI EeKTY
pO3BHUBATUMETHhCS Ta TpaHCOPOPMYBATHUMETSHC A

Oc o dekKki1bKa KJ1104Y0861UX HanpsasmKIi 8, 4K i
i HmenekKmy albHUX CUCMeEM:

— Po3 wupenumns 3acmocyeéalwrTesne pRi yansHic ao yueIgM
J OKJa JABHIOIPIDEB a 1 Ky Ba T UC A B 01 N5 e ranyseim, B
rocnoagapcTBO, EeHEpPreTukKy, BUPOOHUITBO Ta

117' €eMHOIW YacCTUHOW PI3HUX Tanyszehd Ta 0prl

CmMaHHA O0OYUCANIEALbHOI N 0 NBYOUHCHMOECUM 0 ONPA0 OPK O’

uMa i 6yTHI 1 HTeneKTyauabHI CUCTEMH '

Yy KH 1 mi oO0OYyucImwBaIbHI pecypecu, mo J03BO

MX Ime MmMBUAMmMEe Ta TOYHI me

3 6 uUumoK eanubodexaomungiuvian A M00KOT O HaBUYa.

B3MBAaTHUCSI Ta JomnoMararTH 1 HTEITEKTYalbHUM C

aHi 61 apm THTuUOOKO. e BmanuHE HAaAa NOKSPpaIMUeEeH

Upime HHS KJTaJIlHHX 3 aBJgaHFB

Oi 1 buweHH poari pobomie i wmiHTrE XK TR M Ha

ucrtremu O yTh BOpPpOBaJXXeHI B pobOBoTax Ta I

BTOMAaTMH3 10 OaraTphroXx m@mpomecdi i B T a 3 M1 HH I

CBITH.

Oi 1bweHHsA 30cepeodwmueHnHocmi Ha po3poobyi [ HmM

o uHPRewpoOHUKH OyanyrThs aKTHUBHI me mnpaimowBar:l

resramMu, SKI1I MOXYyTbHb B3aeMoAl AaTHU 3 HATKWIbMHU

epcoHaNil 30BaHI pekoMeHmTaImi i

| |
HT N @B ® o
o
W Iz wT oz
HT M<YT O RT 2RO
O w =z oHEOYEZ=X
o= o0o T ~—oaw =

s o0 o0 o0 0w
O W iz

v
O Mmoo o
o8 T QO W o R W

H o 8 Wo ®o WwmkD I QW
(@]
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3acmocy 6 aHnus 8 Me ol Hwmwine kmay a 5 B 0 2CiHW C T € M
BUKOPHUCTOBYBPOWHWXKM HDB UPO3METOHTI1 B 1 ar”HoCT
BUBYCHHH XBOpPOO. BoHwu JOMOMOXYTH y 3 HaXx
posBaHHI Trnobd6analdbHHUX NONpoOITEeM B Tamnlys3i O0XO0D:
Po3 wupemnnuas 3 acmocyeatndu y 6 UuUpQCoHUWYMBT B M
BONpOBaAaJgXeHIamuin opamead 3B y BHPOOHHUIOTIBI , a
TpaHCOHOPTOM Ta PO3BHUTKY pobOGOTiIiB Ha 3aBOIa:?

binvwa yseaca 0o numParBowrowmekU Wmyuyle mmmwmar :
yBarm OO0 ONHUTaHB Oe3NmMeKH JgJaHUX, OpPUBAaTHOCT
il HTeA@KEHYX CHCTECM.

Ma#1i6yTHE 1l HTEeITeKTyalbHUX CcHCTeM o001 mse
bepm KA TT A, B1 I 6i3HecCY T a HayKH I 0 Me€e 1
exXHonoriuw tTa niag¥daeyBRrRTHC cCXM@KRWHTb 3@M@B®IAM HHI,
€EMOXIHUBUNMNENY HMOCHPHCEHHKO HOBHUX BEepHmImUH B pi3H
Bucnabwkme 1eXxTyalnbHI CUCTEMHU T pawThb BaxXiIHu
e 30inpmyeTbhbcss o0OcsSsr mQgaHUX Ta mnorpebda B 00

OpUHUHATTI pime HbB, NpOoOrHo3yBaBsBAEBATZEBM,gC¢ ONI
OHU TaKOX CTaBISATbHh MNHUTAaHHS TNpPHUBAaTHOCT.I T a
€eITUMKHUX 3yCHUITb Ta 3 HAaAaHB, ale BOHHU € TMHMOTY KHTI
pi3HUKX rantyssx. [TonmBuUMOC B Ma#iOyTHEe,

aBufda HTHA 3 01 I pmMe HHA M O0OYHUCIWBAIDLHOI NOTYXHO
O3MUPIBATHU CBOE MNpPU3HAaYCHHS:

Chnucokxk 6uUKoOopucmaHux O0xepea:

1. Doso6um A. C. OcHOBHU NDpPOEKTYBAaHHSA 1 HTE®EIEHK
oci 0HI k. BEytGyuymMABu x31.0 09 . C. 29

2. Il ndpopmani BRLah tctupecsT:e/Mau.k. wi ki pedia. or g/
mcrT(emMarTa 3 BE€pPHEHHS: 11.12.2024)

B3I HTenexTyaunbHaud HapRE Mtpsu/ukivikipedia.org/wiki/
I HTenexTtTyanpbpHa 1@HEHDODPaMauisdiprewmsecTeml . 12. 202
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YAK 004.925:535.6

JOCJI ITXKEHMEHMXO®PI 31 OJIOT'I YHUX @BAKTOPI B CHPUWE
I HPOPMAIII NI BHJUBOM KOJBOPY YUBOBHUX IP

Be pmk o Bk .Or..Ou ., e-mail: oleksandr.vershkov@tsatu.edu.ua
AnTtounosgcat alpmBu it B u Kk a1 a geamail: galina.antonova@tsatu.edu.ua
TerepBaxk 1. P., acuc T e Hedmail: illia.tetervak@tsatu.edu.ua
Pasnux C. II., 3 1o 6 ye#nailuoleksandr.omatsulevych@tsatu.edu.ua
TasepiiticovKkudu 0epocaeHudl a2 p o memcennoin o 2/fi muunnupiia

Mo mo pmunoeo

AKkmyanomd cmecmaHoeKLeppnoaemaxT1 B €pTr OHOM
TOBHHUX MICIOb 3 aumac KOJTOpHCTHYHA o00poObOKa
IMipiDBO MOBOT O HAaBaHT aXeHHSH. OnuT ecTeTHuUIH
bOPY B Yy4Y40O0OBOMY MNpHUMI e HHI mokKasye, 1110
yuMicTp KeonmmpopgaasziBaXKiIuBil A X CKJIaaoBHX

Havyae GYHKINI OHAaNBPHYTHANREIT T MHMIYO 1O & [K® JHC(
Yyye€ nNWOAMHY B nmobOyTtTi, Ta Ha BHPOOHHUINTBI

Mu Mae€EMOo 6e3niu npuKIamgi B MOHOXPOMHUX
OIpi3HAMWOTHCA BHUCOKHM XYyIZOXHIM cMakKoOoM i T a
oy HTocCcJal ogi B 1 OMNMUTY B allHOb , Y ANCOT 1 MO B ONPOSATOLO a &
OapBiIe HHSH NMOJ1XpPpOMHE, a1 K € CHoOKYIa e HOBH3
M1 XKHMX TNpHUMI e HBAMB P IPH @ HAd b KKHOWT b®PpaH U D,
B
T

O W W R o H
H N m oz o
o W »®» g O

cningm B I JMUB TeMOIepaMeHTY TWOIUHU H a K O
PUHUHSATT K ..K OCINIBOOKPIYyi: HE€ O T O4YE€ HHSI MOXE€ pPO3BHUB:
npyry i IpaTiBIUBI CTGH . AckpaBa ¢apba MoOX
BHI WH1I W CcTuUMYIT, ypli BHOBAaXYWYHUHA BHYTpPI1 MHI ]
KJIHUKa aE 1 HTI@ODEGETY3d dIbaHl ppa KOW1dAp IIH Al MR § A b C U B |
omnil[l]ua»

'pynow m@mcuxomnori B 1 Hc T(uCGllAr)y 6/lpwornean e X o 1 K u
jocniagu WO B UBUYE HH WOy cBim muBBiyH 28 Bn bpoep3yy nwmar a T i
«MCUXOMTOTI1 YHOTHY c3na GuaHp coreeH HY 01 MWmi Tk4 %, 0O K p

0w WD OoONOOWDW
2N 0O ® o O ;o=

cTynemai ® %. 58% yuH1IB 3asgBHITO, mo paxgicHE |
OpUMI € HHI OnpuUuMymye 1 X Kpame BI1AHOCHUTHUCSHT O
KYyJIbBTYPHOTO OB ca paminir®@®K 1 i akamgewmiil BUTI1 B
NUTaHHSMUH B2 OyaypOBQIBEM X N P UMI € HB .

Taxox 3a3HavYaeThCH, 1 0 6e3 3aCTOCYBAaHI
TEeXHONTOTI1 H T a makerTi1B KOMI  OTE€pHH X nporpa
aBTOMaTHU3O0BaHMUMN nminbip KOABOPOBHUX PpimeHDb I
3 YypaXyBaHHSMCHI XHGODO O NPU3 HAaUYECHHIH H e M O X I
€EpProOHOMI YHHU X a PKXTIITB&.K TYypPHHU X TP O

Ocnoemni Mamepi anth c HOyoxwXI1a POAMKETHEHPA . T P € K p a C HO
OpPOCTOTa CJIOBa Ye pHume BCbhbKOT O, 11 0 CTanu
[Iparue HHSA I 0 OPOMT KN B A MBHIIKMIMK & HO HOMI KU 1
COpssMyBaHHSAMHU €NOXH, 3MyCHIO BHU3HAaTHU KOII P
apX1Te-XYNYPE®BbOI BHUPaAa3 HOCTI

KonbroposBe pi’aug ¥ H ssMa d H Toecpo O T U B € 3 Haye HHS
3aTOCTpPEeHHUM COPUUHATT AM Kayboppurs mymmmy up 1
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OpOEKTYBaHHSA 3ab0apBiHneHHSA y4OI0rBAaUTXd TIPSHPM 1111 CYHCHI .
1 0 y 94 HI1 . TMAaNwTehM OCIBI IHMH 0 ¢ T 1 , CBOIW MIpyYy BHUPpaAS3
Kpaca B YYHIBCBHBKOMY KOIEKTHUBI, HalopukKiIaanmn,
KOJTEXTH® NPOMUCIOBOMY BUPOOHHUINTBI

YV ®BKYy 3 HUM BCTae OUTAaHHSH: S K —C i J 3 a
6arartTokKkolIboOpOBO abo OTHOKOIBOpPOBO? o 01 1J
yuboBOTro mpomecy, 0OCOOITHMBOMY «THNONY €MOII WH
pyXxy»?

Boweae 15, mo MHNOJi1I XpoOMHE pimeHHS 3aKiamajgy oCc
3aMBOI 1 HTE€EHCHBHOCTI , OpUUHSLSTHI mWe , HI1 )X MOHDO

3aBanaHHA 3ab0apBiNeHHIH 1 OBMUWHHE BUDpPI myBar
CBI1ITHOTEeEXHI YHHUX, riri eHi 4HHX BUMOTI JJ i B1 oI
KOJIbOpPOCHNONYy4YE HHSH, obnmnamgarTu BUCOKHUMU Xy 0>
HOpPpMaM €eproHOMI KH.

Dpucrtynmawuu npgo BuUOOpPY Konbopy nannsa 3abaps
Y1 TKO PO3PIi3HATHU MNpPHUMI e HH A, K 1 NpU3 HaAaYECH
(yuboBi HEHEp N MIilmen puMi me HHA OJISI Bi THOCHO KOD
(Kkopumgopmu, pexpeanmii, cxXonawu, BecTuOIOII T a
ocoO0OmTHUBO NUITb HOI VIE KECP.re Hei¢ T T X KE HIHOAK a 3 a T | ,
KOPOTKO3O0OpPUX ceplppuyHa@aoOBONepBRE@HEHAL . 30py B O1 7
€ HeJo0CTaTHSA yBara 110 TMNHTAaHHSEH 3a0e3medYe HH:
yu0OBHUX MNpPpPUMIMEHHAX, Ta NHNOpPYyMmWeHHS HOpPM poobo

Bi towmo, mo pi3HI KOIXTBhOPHU BOINTOII BT b pi3H
TOMYXMHUB a KOITbOpPOBA KOpekKImnis OCBI THNeEeHHH 1
OKpackKmu OpUMI € HBb H a plBeEeHSB X OPUPOAHOT O
3a0apBuneHHd MNOpPpHUMI O€e Hb , OKpI M HO1ABHUIEHHS OC.
OCBI TNOneHHH, 3 H a 4 H 0aldl bMHI UpHO KT KMIi aHM €@ @cBMieTKITEPH B £ 0 U
MaKCHMAalIbHOTO BUKOpPHUCT aHHH B1 10uUBHOTI 3 07aT |
3a0apBIeHHS OITHOT O -pK 03JHBOOMPYO BpoOor3o0 i mIOCHHYY,, THOO M Yy C
JOMOMI XHUX KOJIbOpI1 B, ONTUM3PKHUX 383IRCHBCGCDPGM
cBiTnux ¢apbo, HaOmnwumxeHux apgo0 O01moi, Bl 10uBa
pexoMeHaAyBaTHu 11X Aa1d9 3ab0bapBiuneHHS YyubOoBUX I
30py BOHHU HeEe € HaWKpalluMHu. CniBBI1I I HOTIE HHSA
MOoMI e HHS MI1 CADKOWOIBIAX O Il 1 HKHU S KOCTI OCBI TIE€EHH
y mMoOmyKaX HAaYKOBO OOrpyHTOBXH®LO KOIbBOPOBOT

Bi nowMmi JTOMYyCTHUMI CcniBBIAHOMEHHSA SACKpPanBoOC:”
-1 Mix apkymem 1-3d@BepxHEW cTONaA
-2 Mix ampmopmemM HIE Mu -10:2(1,48l);1 cTe nmi
-3 wMix BikHoOM-2001B0plcTi HKaMHu
-4 M1 X JJOmMKOW 1 ToOoOpHeBOW cT1HOW abe MI1X Ha
1:3(1,1:1).

YV nyxkax BEKaj3zaHI oOonTHUMaIlnIsb HI CHoOl BBI1 OJHOTIIIE H I

Y npuBengeni# HUXUYeaHTaOmemmuuHulu 3xiBApranorTHu
BHYTpPI1 MmMHI X MNOBEepPXOHb YyuOOBUX MNpHUMI MEHb, peK

TaobnwKaedi ni eaTu B1 100paxeHHH

HaiimMme nyBa PexomMeunngamni i, %
nobpapObOoBaHuUu|aHrnijbenspriamMepuka Hi Me 1
Crens 80-85% | 70-80% 80 % 80—-100 %
IIi tmTor a 15-30 % > 30 % 25 % 30 %
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C
X

T1i HAa 3 a 50-70% | 45-65% 25-40 % 60— 80 %
0 K 0 10

C

TiHa 3 Bi1kx]|] 75-85% | 40-70% 50-60 % 60—-80 %

I

HIIi CcTi1HU 50-60% | 40-70% <60 % 60-80 %

Aynuropuna na( 15-20% - 20 % 20 %

MoBepxusa cT( 35-50% - 25 % 40-60 %
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OcBlTHONEeHI CTOHh B OpHUMI e HH A X pi3KoO mamga €

BUMEe HHSY Koe (i i eHTa HONPUPOAHBOTIO OCBI TIEH
yHI U M1 pi 3a/€ XKUTHhH B1 1 B1 10uBaiwyoIl 3 10a
b1k po3nmoapHWMIMEEBEMAKQC mWo B plpwpoarse 1, I
1 THNeHHY OGyBoOpPETB TNpPpoOo HEeOOX1I THIcTH o00epH
THI CTH OpoOCTIiHKI B Mi X B1KHaMHu. AT i #ic
3 yluu HAa HeoO0X1 aZHICTS C T BiojapoeOHpHAsK € HHAHIAO 1 CNIThI ]
1 KHaMHU.

Hawnwi, Taxi, mo TOBOPATH MNPO ONTHUMAaIIhHI

i1 H mpwuUMI me HHS, me HE BHUYEPHYWTb MNHUTAaHHH
aO0apBunenHnsue CBmmeioonaHa 3 XapaKTEepPHUCTHUK KO
HyBaBMUIpPUBI BI1IJX HacCHYEHOCTI 1 KOIBOPOBOTO
HIpu piBHI U cBiTHOTI ME HII HAacHuIeHI KOJIb OPp
cuUYeHIi. BpaxeHHH4 B1 1 KOITbODpY TOT O abo i
T€ XKUTHh B1 I KOJIBOPOBOTO TOHY, HaicC®m4€e HOCT
puuMaE€ETHC A

XapakTep 3ab0bapBiaeHHH NpUMI e HH S 1 Hor o
penycimM c¢cniBBIAHOMEHHSM KONbOpPI1I B [TO0IMKIH,

nepy, KOIbopy pydykKu, cTtTony. JyMKu 3 TbOTC
HOBHOMY HHEY KMB8®Th OCHOBUH.

HJocni nxsMmapAaKaHCbKOT o B Yl uH oar om gho @aberoppp ¢ H a

AN oD om -
WO D W e & I

= [ o

(¢]

b . PafBkvamu a BBaxXarTH Bl AONpPaBHUM HOYHKTOM

MplmMe  HHS TbOTO MNHUTAaHHSEH. Bowuw moxaiszanmu, III O

.ipeamMeT 1 GOH MWMOBHMUHHI PO3pi3HATHUCSA ©HNO CBIT

Ha TEMHOMY Jerime CHOPHHUMAaETBHBCS 3 0PON
J ¢ HHS npeagmMerTa y BUCTYyMmarwuui, a i)
THI1me 3a 3BOPOTHE MNMOIJOXEHHH,;
awui KOJbOPHU p CH3 THa NNOOBCYMOIT/HOCBIH OBC T H @ C T4
> 3enNeHUU > CcHUHIHU > 061 aUH > YOpHUHN (
AaI4Y4UM B1JAIHOCHO YCHhOTO HAaCTYHNDHOTO P
XpOMAaTHUUYHUIU KOJX1p BHUCTYyMNDae BI1JgOHOC
XpoMaTH4IHI KO MNMHYODP UIIO 3 JIJRGOR &b TC B Ormu X
UX TE€MHU X . B aniii081sJB b MID MBa W Ca THYITE aB KU U M(
K Ui, mo € HaWCBITII MUM) ;
eHilme 1 CcBI1TH1me KoAl p, TUM O01 aT5brI
1 MIO€ETHAaHHSH KOITbhoOpi B CTOMIIWKTb
1 3emeHor o) ;
HaHH.I KOBTOT O 1 3¢eTeHO0OTroO0 KOIboODPIi B
u 3 nmepepaxoBaHUX MoOJOIXeHG5b MO XKHa
yTH CBI1TIOHMW0, MaTH MAaKCHMalbKOIOHET HIE Me T &
a KOJNTHhOPOM,HM@HHWE EEPERHI CBITAOTY OITHU3BKDO
elleHoIo, CUHBbBOMKMpPOGDBAMO B P gdchame HIO. Ha #1601 151
epeBairea 3 €€ Ha I 6KIDKB Al 0 B Ope @wmmo 10, BpaxoBY

=2 R 333 s 3
H =i sScg M W oo
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No€eJHAaAaHHSNS HaWMeHImM CcCTOoOMIUBO ( AUB. OyHKT 9) .
[ cHYyoOT Wl XK@ B EAI] mo T OBODPATH npo Te€, mo 3
pPO3yMOBY A1 9ITbH1ICTGBH, TOMY 3a0apBiueHHH y 40
€en1eHOT o KOITbOpY Oy e pO3yMHE. [IporTe, 1K L
€ENTeHOMY OTOYEHHI1I, TO 1 3 ¢ JHeWHIM H3 1KPOo.J1 1 p MO Xe
3Mi Ha KOJBbODPOBHX BpaxXeHSb noTpioOHa. Ii
Topi B, cCXo0onxiB B KOIbODpH, 1 0 Bl Api 3 HS K
HEe HH I 0 OB U JO WO i 3 M1 HH KOJTbOPOBIHUEX B D
exHuM ( moob H € B IC/HBHOI/MI KK O JUb OYPBOABTHUX)  JIBC BKECO
B1 B HAocaT mKRE HH S moKasjzalu, 11 O s K II0 K (
TepexXyBaHOMY, 60yB KOHTpPAacTHHUM oo Bl I1H
MKae MmMBUIKEe 3O0pOBE CTOMIEHHS: , HECyuYHu H
YCHOBTHUBHHEIP MNOCII TOBHOIO KOHTpPAacTYV. To
X
T

w w

TR R0 KT R

KH U OpUMI mMe Hb B KOHTpPAaCTHI, KOIBbOPHU MC
H € puBanumit wac 1 mwmoTpiben edbexT, monaiob
3abapBiaeHHH OpUMI me HHSA ST@@axaHconi 68 B ¥ B® MR H
opi B, NOKJIHMKAaHUX KOHINEHTpPYBAaTHU YyBary.

u 0o0cTaHOBXBMAQO  oOpuek, p e@xXia Ji o e HHSH, CHOHYK
pBIEHHSH, T a K cawmo 1 K 3abapBineHHH K O [
HcuBHooOW.MiTAmsusasopekpeani ¥ MOXYyTHh OYyTH BH
o . [Ipu 3abapBiueHHI cXonaiB cniaxg mawMmM' ATa
HTaimi i B OpuUMI e HHI . &1 i0 B W i» UYpCHHBIBI @ M X U M
OpoOM.

Buc naeProus y mu o BUKOPDHCTOBJPBPMWKEHXBIACTHABGODKMI:
049 U X 1 Bl ACTymatwdHuxX KOJIBbOpPpI1 B, 6po
BHOT O HO@®HTMEEMC TOyP,0 IM3aMM H Y KOIbODY H a
T U H € ANOPJIOICKTHO p 0OBOO rEOM H Op 1 1€ H H 4 COpHUAI
ONTHUMIOC TUBHPrBEOpr Of KM H P OByyiBEa T U B U X O O 5
IbHUX, CBITHNOTEXHI YHHU X , ncuxodi
ONTy4Ye€HHS sS®BA,JUB GROHWCHEPIDHY 31 AT 1
4 1 HPpoymreandGuonamgaTu BUCOKUMH Xy o>
TU HOpPMAaM €proHOMI KH.

T omwoz o oR
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YIK 004.92

NPUHOUIN HNOBYJAOBU MOAYJUBbBHUX HNEPCOHAXI B
B UNREAL ENGINE 5

Bomnoswu.it, A3 1006y Bau Bumo i enat artemvalovyi@nureua
HoBi xoB alPm@.ii,z @t e-mail: yuriy.novikov@nureua
Xapkiecovobrxuti Hayli oHalbHUU YHIBepcumem paodioe

AKmy anwv Hi ¢c mb ma nocnHaH®a8KaAT bWOPKO 6CY MAUC H U X
o001 HUBO BUCOKOOIWINXETHH X, i) CTBOpPpEHHSH

Iy nTbHUHMOIQKH AT EpPCOHAaXa € H e OJUTHHAMHMH SAIMI JI U M
ITbKOX OKP®EMHUX, TaAaKHUX SK TOITOBaA, ToOpC,

ATHU HeoOXxXx1 gHi Bi3yanbpHI 3 MI HAU J U ImeE TaM
MO i mimaxofl MOJIE€E i . Hanmpuxkumang, npu 3 M1 H I
KHEbMOQPCY, Hi X AyOnwWBaT#H 1 CHYIWOYY MOJETE
nmnoOynxnoBoI MOJIYJNIbHHX mnepcoOHaXIi B NOJNSAT ace
alTamTyBaHHS OKpPEeMHUX HYaAacCTHUH AaA49 MIHIMI3amnii
i ITBOpEeHHAM@AMI MpaB & & B TxpHmEM OOHUH H1 IbHHUMHU
upimeHHTS miei npoOaneMHU MOXHAa BHUKOPHUCTATH

OHKPETHHUX BHUMOT JO0 MOJIYIbHOCTI

OcnHnoemni Mame pi anid a30BoucHIaiid HeikR ®H X1 THI CTHhH \
OOy JIbHHUX mepcoHaXi B BUHHUKA QE KOJIHWU— B rpi
OXIHUBI CTOh nIUuHAaMI 4HOI 3 M1 HH onifle pe B aorban u 4
OOYyABHOTO N1 AXO0OAY mNHepeag 3BHUYAWUHUM JTyOmnmwBa
3 MIOH HIM X HOJISAT ae€e B:

- R @ o o 0

=9 O R
A R e

A B W IDZ w3 0o WwWXNZO

= 2=

1. Epex TUBHOMY BHUKOpPHUCT aHHI pecypciB: 3 Me H I
nns 30epiradvHsSs 1 TpPOBHUX MOJIEeaTe i, OCKI1 IObKH
rojxoBa) 30epiraertscs OKpewMo I MO XE€ OytTwu
enleMeHTaM¥u .

2 ''myuxk®crkacToMi3anmii: Jer ke HajlalWTyBaHH.
nepcoOHaM)Xa MmMIAXOM 3aMIiHH OKpPEeMHUX dYacTHH,
MOaAenb 3 HYIS.

3. Exonmnowmi i gyacy po3pobOKIU : PospoOuHukmnu MO XKY "
nepcoHaXIi B, KoMO1 Hy 04 U BKE® I METWIBY € YWBaC U E
MO/JEnKBaHHS .

4, MacmtTaboBaHOCTI : [flonermyeTbhbcss CTBOpPEHHSS |
nepcoHax1B (HaOmnpusxKkim<Ianmg, NPC) , 00 B a XJHUBO
6araTtToKoOpUCTYBAaAaNbKMUX NPOEKTI B.

5. i nTpumMkKu JOBTOTpPHUBAITOYOBHUIKAAKEB UTK Y I UDIPDP XK
OHOBIWETSHC A, po3poOHHUKAaM 3pydyHO JoOoagaBaTH
akcecyapmu, 6e3 3MiHH O0Oa30BOi CTpPYKTYpPHU Te€

OcHOBHUU —HIeeH ONIIJKD II C KJTaJJHE HajlaWmTyBaHHSHA,
NMOJETr muTHU SKIMO 3 a3 galeri PpPHONHATHA NPO Tl IXO0I
ITo 6y 006a MOOY 1bvHJRED WMeparODEY Hxa.e o00X1 THO 1
He oOX1 gHI MO e i yacTHH mnepcoHnaxatylizedins moc
CharacterKit: Casual 018 i Epic Games la xn i nn1s HboO Bloeprintpe 6a c¢T

KJac. Me#t xmac ™Mo xe ActwrcPawna §@haracteresba nBei i TKbI a C 1
Biag moTrTpeO Tpwu. HAn s aPavenin i [hixce JHSH sC TBBAOKPO P HII 5T ,a € I
CTPYKTYypyYy HepcLoaaxa. DI IbOT O CTBODPHM

25


https://www.unrealengine.com/marketplace/en-US/product/stylized-male-character-kit-casual
https://www.unrealengine.com/marketplace/en-US/product/stylized-male-character-kit-casual

Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuwomin’ wmeipmwid@o p m « wic im€smeux H o102 i I »

SkeletalMeshComponent 1 s ckeneTHHUX C1 TOK. CtrBOpeHYy
pucyunky 1

) (& 10 82 025

MACROS

VARIABLES

Components

c

PucysLxrplykTypa MOAYIBHOIO HDEpPCOHAaDIXa

DI Bi 1To0OpaxeHHH mnepcoHaIXa 1 K H a pUCHE
Bl acTt BkeletaMesht a kxoxHOMY 31 CTBOpPEeHHX KOMIOHE:FE
YyacTHH, i M 1 Stylized GharacterKit: 3 iCa s u a l 01. Jdxk MO XHa
nNepcCoOHaX BHUTIAsAAae SAK OAHEe Wixae, X09a CTBOP
ronloBHu, MHWAFTCGY,0oKpyyK,pi B, 6oponmu, BOIJIOCCH

CtrpykTypa, AdKa& b8 HKCYD HIChTOOMBYyy 1 OCJ1 JX€eHHI,
118 -“8¥XQMQBO0 MOJIXIYIBHOTIO T@HepcoOHaDIXa. Y HpOTO MO
Ia1s 1T1BOT 1 npasBoil pyxmu, OyTu BI1 OCYyTHI aKeCc
B1Jag TOpCcCy TOIWO. HailiuacTtime #Horo OymoBa 3 aim.
MOJZENE . Hanpuxkman, IR racdtionadventiurer axwa € K T y
CTPYKTYypu Moxe OyTu O1iITpbm HIX AZOCTAaTHSbO, n
MOMmMKO/JXEe Hb a0 o1 OBIBPOYIPITEITERIC, I JBEM J aJ A THU OKDPEMI
6Oyne nouniAbHHUM PO3ZMUPUTHU NI CTPYKTYDPY.

Po6oma 3 aHd umyuimau npobmne Ma, 1KYy He o0 Xxi
B1I ATBOpPEeHHS aHIMaNnii Ha MOIYIbBHOMY @He€epCOHao:
MOnge i, T@HMEOCT MK UIEU T3 1 CKeleTHX KOMIOHEHT
aHimManiw? Y BuUODaagKy MOAYyJAIBHOCTI, yci K OMI O
Ty caMy aHIiIMaNni o, mo6 BUTISOTaTwuhU HSIK OJHEe 11
OJHOIO KOMIOOHEHTa, T O OBKI pHE MIOO YBHi€Jl BilHIUTHUBXO P KIOOBM T
HaBI1Th SKINO BOHU TMNpPHUETHAHI OO HBOTO.

HocTynmHi yYyMOBHU Ta WmMIAXHU BUPI MmMeHHI- O1€ei 0

cxeMu (auB. puc. 2)
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Yci mopeni mawTs
OfHaKoBWi ckeneT?

Tak

Tak

1 NOBMHHA KOHKPETHA
HacTvHa maTK CBOH i3nKy.
Koniaii?

W NOBWHHa KOHKpEeTHa
JYacTKHa noBTopoBaTH > Socket, 3a noTpetu
aHiMauii ocHoBHoOro okpemuin Animation
cKeneta? Blueprint

pOETaU.IyEaHHH Ha

Hi

Leader Pose
Component

PDETaUJyBBHHﬂ Ha
Socket, okpemuit

M Mae YacTuHa cninbHl
KICTKW 3 OCHOBHUM
ckeneTom?

Animation Blueprint Ta

Hi Retarget aHimaLlii

PucyndbmexeMma nNpuUHUHSTTSA PpilmeHb OOITO aHI MaIMiI

Posbepenmxe rypoucayy HKy 2. Axmo yci MO e ni
BUKOPHCTOBYIWTH OIHUH I TOW CaMHHU EK&L 18T, T O
noTpiO6HOMY MIiciIi 3r'i 1THO CKemnerTa. Y unprpomMy B
HEeB1 INOBI JHOCTEHN Ppo3MIMmMEeHHS MoJaelnleun, TOMY Yy
Bi gHOCHEe poRemltvakgcationu v dle ( v a 11 B WimaeMOOK ,3 aT OIM YB 0 K
YyacTHHOGX OM 0 K

HeoOX1 1HI CTH® bi3uku Ta Kouxi3ii Ha ©pi3HHU
KOMNI1 OB aHHSH aHl Manii 3 OCHOBHOI YaCTHUHUH. B
BUMOT o0 nepcoHa*’a: B1 H NOBUHEH 6ytmu oo
Bl ITBOpWOBAaTuU (i 3 UKYSI CHBOIX0O YROCCITMaHT, H bao0d on pIojc T
OAHOTO nimxoro? UYn MDOBHUHHI YyacTHUHHU pearysa:
koni3ii xamnmcyau ue p CopyRosetrom M8shi deaderPoser i 1 x o 1 u

Componentmo xHa KoOMOi1IHYBaTHU a8 Ppl3HBKXEUYHYTHH,
He (1 3 M4 HMBMI,K Oap UHCOTTOMB Yy Ba THu (1 3 MKy Ta Komnail 31TI
I1i o xXCopy Pose from Meshl a1 s BUKOpPHUCTa aHHH IbOT O mi x
¢ T B o pAmimation Blueprint Y BixHI CTBOpPEHHS Knacy TpeocC
BUKOpPHCTOBYE HeBiOaxki piyHBaII M9 acCTTBHOHpae. H M U K ixa ¢, 3 H
H a 3 B Capy Posefrom Meslh ta 3’ enxwmatwm 11 BpHEX31 YT biT3a T B X O
Cama o¢oyHrkuni g wmae tUsaAitachedParenty T yi e Sounaeleskh x
ComponentB M K OpMCTOBYBAaTH KOMIOOH® HM, ¢ 1CAPY ags K OT O
Curves(k omi IOB a HH 4 a H1 ) L£apy GustanxAttribytes @ m x 1 1 OB a H H 5
cmenianb HuxUseaMephiP@sg(ri BOpucTaHHS KOpPEHEBHX T
N1 Komni oBaHHS A )3raRodtBonato CGopgyfi mo ofH KXo p € J.e B 0 1 K i
Oc x i MK uC T B 0 p rAnimation Bleeprint 1 1 s YyaCcCTHUHH, 11 0 ni g’
1 Hmo 1 y a c T 1 H uUse AtaehedParentssx¢ues dlp n k ma g7 B HUKOpPpHUCT a

¢ y u xGopyPosefromMeshn o xk a3 aH0 Ha puHUCYHKY 3
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Output Pose

AnimGraph

R
Copy Pose From Mesh j p\..r"‘
Source Mesh F Result I

4
Y,

[}

Mone

Pucyundlpuknang BuCeppPosshom Mash

s dyuwkunmi s mgo03BOISAE K oIkeleabMlesh@omponentma ni i 3
OT xe , He o00X1 gHO mo 0 OI0HUH 13 KOMIOHEHTI B mp
qIXepellowm), i KOMIOOHEHT, S KHH Oyne Komi wWBAaT
Ma B ¢ T B Anpme Bluepirint x 1 a ¢ BucTaBiaeHuWNMyClassita c T u B ¢
KOMIOOHEHTa CKeneTHOI ciTkum. Hampugkmaanxg, 3a ¢
LowerBodymo xe Oy Twu gxe p dpperBodym s ikma kioim,i oBaTu 3 F
aHi mMamni o 3 aCopyRosesomdlesh o

Buk opuc 1 ©GopyyPasefiom Mesh MU 30epiraemMo i3 umuHIi

yacTHUHI , MaeMo Oinapmy cBOOOAZY Yy HaxTalTYyYBaH
Animation Blueprint MOJXEeMO BHUKOPHCTOBYBAaTH 1 HmMUHA ¢CK
KOpPEeKTHOT po6boTu HeoOoOOX1I THO DO@GBOBHEMM M@BE JCECIT
IpoTe XEpPTBYEMO MHNPOAYKTHBHI CT 10, aJlXe KODVXHa

AnimationBlueprint s xkui##f mporpae Ha MEHAIIHN OKPOHEWOAI I I

ITi o0 keaderPoseComponent JIns BukopwucTtTaHubBlueprimts or o mi
KJIac.i nepcoHaxa HeoOxi SeatbeaderiPeaseGomponeatr u ¢y H I
Po3 Mmi ¢ T@omstructioriScripgt  Ili 1’ e 1 Hye MO KOMMOOHEHTH, 5K
aHlMani wlargef B a1 K OMODOHE HT , mo MO g e ,NamMke B guMm
Leader Bone Component Mpukmang B UK Op SetrLeadesr ose by v x i i
Componentto x a3 aHoO Ha pUCYHKY 4.

JF Set Leader Pose Component
[ construction Script Target M. .

g ———— = ———— == ]
Target

New Leader Bone Component
Lower Body

Force Update

In Follower Should Tick Pose

Upper Body

Accessories

Pucyundlpudk 1nang B u keagePaseCampangnt
Bux opuc 1 beaderiBasaComponent m us3 Mi HlI MaJTbHHUM KOTIIT O

OPOOXYKTHUBHOCT I KOMNIi IDE MO aHI Mani o (3aBOsKH
TpaHncdopmManii KicCcTOoOK, OKpeMa aHIMami g HE Mf
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OyanyTpsr @nOiagTpuMyBaTHCS, i IS5 KOPEeKTHOTO KO
MaTH TaKHUH caMHmdBrEK ejfilexrenmk 1 oc

Pis3mni ckearfwumo y mome A i , K 1 noTpiOHO CKIEé
mepc o,HMIKKAT b PI3HITO CHEDOXH I HO BU3HAQaYUTHUC A :
KOHKpPpEeTHI # YyacCTHH.I KOoOmniowBaTH OCHOBHY aHi
YyacCTHHOPWIOK 3 a K, CYyMKa, 3 0B HI1 IIH € €eKi1inipyBaHH
TO0OCTaAaTHBO mnpocTo OyTwu [230907] H aYH urMa Kio3M y II B ¥ CIT 0A HI aK
KOMIIOHEHT ]I CKeneTHOTI ciTxu B1 guoosHamenioi qgac:
Socketha ki cTkKky a@y OCHKOBHOKGIXKOMIOOHECHTY, I O
npue nHaHna ( 1TuUB. puc. 5) .

Sockets

Animation

Animation Mode * None

= o0t

= pelv

= spine_01

= thigh_|
=acalf |

Anim

PucyundBmwmisa B RatenSoeketkcormmoHe HTY CKeJaeTHOT

AK MO OCHOBHY -T@KIUM aNOITKp 1 BOCHEOO KO N1 OB a T U, T O
YU Mae€ MOOdEIhH CHni MMHIC KX TeTOMKU HanparasaHh, M
KYPTEKO I, H a I K1 H qJOoOadaHo K1CTEKH i KOMI p-
BHUKODHUC T a HGopyPoeséranxMeshy

HalficknangHi muid BHIIAZOK, KOIM MOJECII YyacCcTH
1 0O0OBMUHH.I NOENTHYBATMWMOKHE p@0yeqr HE U kpifparentt a H H 5 1

Sockefta TakoOX peTapreTHHry aHiMaNii HAa KOXHHUWI
i x AninationBlueprint
I1i o x i o o1 abconmwmuo plpamyx TEM@,] ¢ MIDE O K(

YaCTHHHU MawWTh P13 HIiHICCKTERI €3rMi HUKMe piVBl) PHEEEDHO X T Q1Y |
K O KHOTI 3 HHUX, mo 6 HaJxgarTHdH MOXIHUBI1I CTEHh Kpil I,
CnoyuaTky HeoOXi1iAJHO BHUBHAaUYHUTHUCHL sSKa 3 HYacTHUE
Hanpuwknan, 4 KMIMO HAaM OHNDOTpPilOeH mnepHOOIMHM,K Tyo I K
OCHOBOKW KpinneHHsa Oynxe Topc. IpoTe saxmo 1
BUHUKHYTH mnOpobOmemMum 3 BHCOTOW NEepCcCoOHaDINXa, qe
HYyTIboOB1#W BHUCOTI . Tongi 001 ThHOW Oyae CTPYKT
TOpCYy, —-@AOTHEPCT . 3Bi1cCHO, KpinneHnHs Paeentn 6 y Ba T v
Socket 1 o K1 CTOEK abo COKeTIlB, CTBOpPpEHHX H a C K ¢
YacCTHH.

Ha mi noTpi O Hetargahg @ ;iH avma[@] i34 O C HOBHOT O CKeIl
(HampuiklIajag CKeJndeTa KIDDKWHOMIHO 31 € pCCKOGHJIAexkral)B HYaa C T I
He oO0X1 aZTHO cTiR Rigmmm ©OITHOBHOT O CcCKenera T a c

BUCTaBUTHU BI1 AnoB1 aAHI1 1 a HKiRetalgetek ac BUK,0 HR T M1 W
HhbOMY peTapreTHHT 3HOCHOBHODITX TKIieM®ITiai
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TaxumHOM, MHU OTpHUMaAaIH Komnii aHiIMani i a4

v

O HH MOT 1 H OO HOYAaCHO mOmporpasBaTH O aHY n TY C

n X

3 Hamxla mnNpo mnmoTodyHHUHN ¢ T a Hdle (beepcrno mgmman.i ¢c Har

i nmoBi gartTuldeAnini Hpsoagi DckKi 1b KH baitnmu aHl Ma q
KeneTty pis3Hi, 1x TpeOa Oynme 3angaBatTwh AaAA K

a

Ot xe, HeoOXxiAnmationBlueprtlp u s ku t ¥Me ®a KpPpi OTaeHOo

c 06 o0 w0 (AnimationeBlueprint Templat¢ T a KCEpPYyBRTHMMU

epcomBama 6yae 0 a3 o sAnimatiorn Bluepriotm a g mm H . Y HbBOM
HeoOX1 ITHO mocHITaTuUCA Ha aHiIManii TI1AbBKH Yy |
[denporpasartu amnildelAnim@usi )pmicuH O1

¥, Pose Watch Ma M My Blueprint

o

5 wom o=

< Event Blueprint Update Animation

+ Add

Q

Output Pose

ANIMATION GRAPHS Ar aph

Default Shared Group ®

A AnimGraph Sequence Player

ANIMATION LAYERS
FUNCTIONS
MACROS

VARIABLES

IdleAnim

Idle Anim Bequence L T Result

Anim Sequence

EVENT DISPATCHERS ®

Pucyundlp uk 1 a 1ysasmmationBlueprintt 11 kepyBaHHS CcTaHt

o 3MiHHY OyayTb mnepe3anuCtassPedfaults— nmotui p H i
K O KHOTI 3 WaCTHH MNOBHHHAa OyTwHW 3 aj4{ima . Cc B O 5
p u @).

Default

Mone

Idle Anim Mone

Pucys®BwumrBmmcTuUuBOCTI , AKY MOXYTDbH Imepe3arl
Hapemri, nicuias BUKOHAaHH A OMHUCaHUX Halla
mactrrAMCElass i 19 KOMIOTOHEHTI B CKelIeTHOTI cCiTKH®H
MHOM, OTpPUMMaeMO TMNpPOTrpaBaHHSLHBMYNGOPUEHAITINI a
HiManisa 6e3aA1sSAbHOCTI1 ) nOas8 ycCciX YacTHH TMTme?pP
BucHo WK K.O i BUKOHaAaHHSA pobdotrwu OymTo po3T IJa:
onynbHHUX mepcoHaxiB B Unreal Engine 5, i X H
TPYKTOyDPYJIbMOT O nepcoHa*xa, OmMUCaHO T a pos3
ajmlaimTyBaHHSH aHil Mani# ons OKpeMHX 9aCcTHH.
Upime HHsS mnpobOmneM CcyMicHOCTI CKeneTiB dYacTt
0O3BOJNSITH ONTHUMI 3 YyBaTHU HUIKPOILEPOBMX3 PO & F €O HI
1 7TBHMmMYy0OYHU THYUYKICcTh Ta e€e(PeKTHUBHICTH CTBODE
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Chnucok 6uUKOpUCmMaAHUX O0xepea:

1.Master pose vs copy pose Vvs mesh meegenedev Guide
URL: https://ikrima.dev/ue4guide/gamepipyogramming/animation
subsystem/mastgrosevs-copy-posevs-meshmerge/(n a 3 ® ¢ p m 25.11.2024).

2.Unreal Engine. Building Modular Characters in Unreal Engine | Unreal Fest
2022, 2022YouTube URL: https://www.youtube.com/watch?v=71Upa3Pxqug a T a
3 BepHCHEEE24). 25 . 11

3.IK Rig Retargeting in Unreal Enginélnreal Engine DocumentatiorJRL:
https://dev.epicgames.com/docentation/erus/unrealengine/ikrig-animation
retargetingin-unreatengine?application_version=50 a 3 & ¢ p u 25i12024).

YAK 004.891. 2

3ACTOCYBAHHAA MATEMATHUYHOLAGICEHAKHAY
AHAJI TUYHOIo JJOCJI AXKE HIWSHEAIBIHIN' O E PEKTY

NP1 MOIAEJIOBAHHI CTAHY EJEKTPOHIB Y KBAHT(

F'aspuaneunko €. A., 1. emaiyevhen.havrylenko@tsatu.edu.ua
Manynesuu O. €., e-mail:.oleksandr.matsulevych@tsatu.edu.ua

Cyyp M. B., acumcTeHT e-mail: maksym.suprun@tsatu.edu.ua
Taeépi iticobkudl depowas HuUUY HIde @ @ ailenmmennail o 2/f wiunnupiia
Mo mp onoeo

Ak my anov i cmbv ma n o clmanneonsvkuan in peodpenkeimu . Ty H € T

NOJONTMIHBMPOYAaCTHUHKOW HQPVEeNFNIUBEmMaAamMmaydamonu 11
( mo B3anuwmaeThbCcs MNpPpHU TYHEIJ OB AeHPHYl . HIEy3 HVel JHbHHO IO
ebexsrBUuImEe BUHATKOBO KBAaHTOBOI MNOpPpPHUPOAHU, HeEe M
HaB1Tbh HNOBHICTIIO CyOnDepeuyuTs 1 H.

AHanorom TYyHeaAbHOTo edeKTy B XBHUIbOBI I
CB1 THTOBOTI X B HII BCE€peaumHuy B1 10HUB@EXHUHW € T O B
CBITHOBOI XBHII1i) 3a YyMOB, KOITHU, 3 TMNOTISAAY
BHYTpPI1 mMHE B1 TO0OHUTOK. b1 3uKwHU, y ¢1 3Twommiy a T o0 MH
KBaHTOBOPO3MI pHI reTepocCcTpPYKT¥pm) ( IHEPOKDI a
BUKOPHUCTOBYWMBOIObLBHAPOB 1 JJHUKOBIUHX npuirIanmax Cy4da

TeXHOTOT 1 .
Ocnoeéeni mamepi aasOxc HOBHMBRI OWRETHAH AQ A THD S H YpTOUO O T
XKIUBI1 CTOh BUKOpPHUCT aHHSH coeni alnlii3 oBaHUX

€EHNOl axbpHI1I U 1M1 3 HEeCKI1 HYE€e HHO BUCOKHUMHA

€MaTHUYHOIO MOJAEINWBAaHHSA A8 MNHNpPOBETEHHH
MK 3MHAHHUX OCHOB cCcydYacHHUX 1HOPopMani idHUSZX

=D O & O

s A AR
w o= =

T € MHAOTTHDW 1 € JT OB a H H 4 CHCPIrcecTWMH®E O BBO OQI”JHEDIB}PIMiepIF

3 b MOTEHI1I albHUH 0 a pPloa3pr 1 s HTYYTHIE J1 BBHIKID p 1 o

HOTeHHiaHBHa 1 M a YTBOpPpKWETSDH C A 3 a AO0ITIO0OMOT

pris €T eKTpOHa HabOaraTtTo MeHIIa WHPpHHU
3 HECKI HUYUEHHO BHUCOKHUMHU C
OTHOBHMI pHI M MmMoOTEeHINDIaAbHI A IMI yUBunanky,

W oM 0T N
Z T O W
oS 0w o
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https://ikrima.dev/ue4guide/gameplay-programming/animation-subsystem/master-pose-vs-copy-pose-vs-mesh-merge/
https://ikrima.dev/ue4guide/gameplay-programming/animation-subsystem/master-pose-vs-copy-pose-vs-mesh-merge/
https://www.youtube.com/watch?v=7IUpa3Pxqug
https://dev.epicgames.com/documentation/en-us/unreal-engine/ik-rig-animation-retargeting-in-unreal-engine?application_version=5.0
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UsnpsgsMyoe Hemx Ki H(uppmHCHYHKGHwi s | ao)r.ami oHapHOT O CTaH
Hpeni arepa agxs m()ﬁ)ybmmaﬁ{m@yfﬁmmimﬁﬂﬂn

d’¢ 2m
+ E-¢o =0

neM-epexkTuUuBHAa Maca eIOT€EKTpPOHAa,;
h=h/27=10510* Towc—c rtana Ilnancka,;

E-BmacHIi 3HAa4Y€HHH NOBHOI eHeprii emekx:

B xawowiuwni i ¢dopwmMi nudbepeHODi anbHEe Ppi BHSIHI

0"(X)+k* p(x)=0 )

ekzzzir;E; k=/2;ln—2E-XBI/IJII>OBC YHUCIO.

Pimeununs piBHsSsHHS (2) Mae BUTIAILN

@(X)=A-sinkx+ B-coskx (3)
Cramni 1 HT 4,8, p yaB aTHaHKIO )X B J a C H 1 3 H&ylepHwH 1 € H €
4 KHUX MOXNHUBEe pimeHHA piBHASHHA (2), 3HaXO0IHu:
T a Yy MO B H HOpPMYBaHHSN XBXUBMWOBAB 0 i) y HPKYIHIKSI] 1 i1 0 B U F

HenmepepBHOW, TOMY

{go(O)z Asink-0+B-cosk-0=0; B=0

@p(a) = Asink-a+ B-cosk-a =0; 4)
3Bincud# O&x mka=nz 5)
na= 1, 2k,B a3, T.aB € YHCIO.

Toni BmacHiI 3 HauyvyeHHSNA eHeprii

€CJJC KTUPpPpOHAa a,
Ma K T b }II/ICerTHi 3 Ha Y€ HHHA

k2h2 _ h272'2 > h2 >

NT =——=-n (6)
2m 2ma“ 8ma2

En =

BusnauvaeMoanwmrammyyay XBUIBbOBOI ¢GyHKIDII) 3
XBUABOBOI GyHEKII I
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[ o) [*-dx=[(A -sin™Fx)? dx=A2. 2=1 @
0 0 a 2

T o nA=~/2/4a. OcTaToOYHO XBHIDBOBa byHKIDI1 5 € e KT
Burasan (pucyHoOok 1)

0.0 =% -sin(M . x) )
a a

KBangpar MO Y Js XBHIDBOBOI byHKIiIi B U3 H:
3 HaxoaAKeHHsS dacXnktdgu (puicyrmoOoxBaAd)i [

2 2 ., Nr&x
| 2.9 |"==sin* (—X) ©)
a a
Pospoobneni MathGad pammsas (MaTeMaTHUYHOT O, K O
MOJEJIKWBaHHSA CTaHY €IEKTpPOHa B KBaHTOBI W 4AM
Ta T@NONpoBeJgEeHHSN 1 MIiTani iHHAX, BipTyanbHUZX q e

OCHOBH CYy YaMCaHIW X HIMEKXG Oor € X HO T O T 1 U » .

E o) P2 (x)

\/ p=3 n=3
n=2 n=2
=7
< n=171
X
0 a o a

Pucyns®OyiHloBuMiI pHa nmoTeHNI aalbHa sSMa 3 HECKI:

KpBaunTtoBi, MOTEHII1 albHI BIVMMKIO P H 8 T OTBEYTKRTPHO C T
CTBOpPEHHSA HaNniBOPOBIIHUKOBHUX mdTaszepis, CBI1T
cyyacHHUX 1 HPpopmMani HHUX TeXHOITOTI1 IX.

Pos3rnsuHemMo ONpOXOJXXEHHSN eleKTpoOHAa Kpi3b 0
KOJH Hor o n ofBvHeaH mea H eBpurciositUu ( pOuacpy’Heopka 2 ) . Pi Bt
HpeniHrepa aAns eNeKTpOHAa Mae BUT IS

2
(p"(x)+h—T(E—U)¢(x)=o (10)
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Jdnsa o6 Ma= 10i; 1 : nnl,=Ug6anaodnk2dri 3:

Pimeuwnnsa pO)B alilpmeami {rle pa B1i 1moBi THO MaIoT5H I

p,(X)= A - +B e 0 1 %<0
2,(X)=A, € +B, e’ 0 1 G<x<b (11)
P ()= A, - 0 1 ax>b
I[el(]_:/%;kZ:/M—XBHHBOBi qyucIia.
\U
W

'

Pucyun®Prw x2 enekTpoHI B Kpishmmpmea ud apbeama

Cramni i HT-exwopeyiamBpn B, s 3 Ha X 0o uMo 3 B1 A1 0B
TrPaHUYHUX Y MOB

p(x=0): A+B =A+B,
¢'(x=0): k (A —B)=k,(A,-B,)

o(x=b): A, € 4B, e = Ag-eiklb (12)
@' (x=Db): kz'(Az 'eiKZb_Bz ’eiikzb) = kl'%'eiklb
4k, k

Toanai AS:%-A1 (13)

I e C:(k1+ kz)zei(kl—kz)b_(kl_kz)Zei(k1+k2)b

1 (ko
Afi(lﬂ%) et b A (14)
2
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1 K.\
B:_ 1__1 el(k1+k2)b' 15
2= k2) A (15)
B=A +B,- A (16)
Koe i mi enr IpPOXOJ/JXEHHH4 (npo3opocrTi abo

2

6ap’epy nopiBHIWE

A Ak k[P 4K2K?
_‘Ai‘z 1 C | (K -K2)?sin’bk, + 4 k? kZ

D, (E) (17)

KoedbingienrT BiagbOuTTsa BI1iJg MOTEeHNDIamnalbHOT O O0:;
2

By

R:—2:

A

Ananii3 gagns KoedinmieHTI B HNpPO3O0OpPOCT.Ii Ta BI
I 0K a3 yruee,p e Q y BHIDAaAKY, KONTHWU eHeprTis emeKT
Ei<Ue #MOBIpHICTBH THTpoOXogkecowmsp ¥k plyssooddoanceTHsl i a
. [le sBUHUmMEe Mae Ha3BY TyHenAbHOTO edekKTYy 1

1-D (18)

[Mlenpyre, y BHOTaaAKYy, kKonu eHeprik>dnexkrtpona
€T eKTpOoOH «mponiTacec» HaJ nNoTeHINBamMOwWITM 16 ap
Biag Oap’epy (pucyHOK 3)

D

)

1

Ho3kame XxH1 ¢cTbhb KoeddinmieHTa MNPOXOAKEHHSI KD
eHeprii enexKTpPOHaAa

i,

=

o
<

B neskxwmux BuUmaagxkax KoediunieHT NpoOXOJJXeHH
TreTepoOCTPYKTYpH (e payp ucywocayTme,eM y 0 B o1 & anp i Koedi
OpPOXO/JXeHHH I Jpsie M8 D & H o0raop ~ @€ B Y . e # edpexT B
i HTeppepeHITI T X B UIBb e bpoununs 1 Ma € Ha3 BY
3acTocyBaHHsa MaT ceMathCad u aoor3oB omaie TOyp o(B € C T U M ¢
KOMNO’  IOT E€pHE MOJJEIIKBaHHS: TYyHENIbHOT & edpexT
Koedini eHTy MHpoO3O0OpoOCTI 6ap’epy BiHpwmoBHOTI
mNpoBEeaAE HHI 1 Mi Tanmi WHOIT mnabopaTopHOI poboTmu
JOMOMOTOK MaTeMaTHUYHOTIO MOJEJTIIBAaHHSI» 3 KYT
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iHbopMani HHHMX max mamd i0(Brsp azpa meax H o ¢ T i Bi1 O 3
mupubmoTe HDI aabHOT O 6ap’ epy HBAmmatoppn cH ® By € T b
maHeI:i i H MathCadvrean T 1 i 1 moBi qHa bopmMyIa (17
npo3oPpPEkBi oii bopmyani B ukRRAMEQ: DD Wy, e Tapec 1 3 M
bo= 6 Hu M. Ai ana FRAMEQ=8 eln.ululu nmuTra wacToTa Kapagpi
11 adT0T OBOMY B JARinAAtiony x 0 MBa H M K O MKyi T 4 € TChICOAC T € 3 M1 I
BiagnoBiaguoD(e). Trype i 1w i edpeKT TWOSCHIOE SBHUI
eMicipio3miaag panagioakKTHUBHHUX sgax1ep ., saepHIi p e
BUKOPHCTOBYETHCSI B -TRAKHXAHORURBXTPO HMKKP Q A
o igo 1 TYHEIbHHUMHNU €I EKTPOHHUIH M1 KpPOCKOTI.

BuchnoBxur nauyrTi MaTeMaTW4yHI MO JE€EII OJHOT
T a OIpPOXO/JXEHHs €ENlEeKTpOHaAa Kpi3hb NOTEHII allbhkb
Poszpobnena mporpama JOC i1 A€ Hb IMNHAXK €ATBYH I 3 ¢
MathCad

Cnucokxk 6uKoOpucmaHnux O0xuepea:

l1.bono6art Molp.o3 o8B M. B.Ma 1t B ara a s u e elPxHoem n
MOJ€niBaHH: npomeci B KONTHUBaAaHE T a Hnor o 3
npaxTtwHiHlpmiy.i Taepiucwvbroeco OdepoauaseHnoeol aepome:’
Buno. 10, T . 6, Me s14ltr omo 1 b , 2010 p. c . 137

2 Kyuepyxk 1. M. 3aranpHuUU Kypc-xdirommr/ , Ha
T.3: OnTtuxka. KBaunrtoBa —-dpil8ucxa. K. : TexHil K a, 1

3. IOxHOBCBH KU, 1. P. OcHOBUH kBaaKaeaei : mMme xa
Jno6i g1 +3200&2..

4. Alrefo, I.F., Rawashdeh, M.Q.Matsulevych, Q. Vershkov O., Halko, S,
Suprun, ODesigning the functional surfaces of camshaft cams of internal combustion
engines. Naukovyi Visnyk Natsionalnoho Hirnychoho Univéesy 2024, (3), pp 72
78.DOl: https://doi.org/10.33271/nvngu/20:34072

5. Alrefo, I.F., Matsulevych, O., Vershkov, O., Halko, S., Suprun, O., Miroshnyk
O. Designing the working surfaces of rotary planetary mechaniSeskovyi Visnyk
Natsionalnoho Hirnychoho Universytetu, 2023p4,82-88.

6ManyaneBuu O. €. 3acTockRlMamr st Eeshiaatoginni a 11 3 o
CSnpmu po3po0Omi AaBTOMAaeHBHEHAHOI KOHCHpPYEWMA
TEXHONTOri yaHumx ©0©a3 OTaHUX Ni1AODpHUEMCTBAa Cc1IbCHh
IIp avyi Taepiucwvrkoeo 0Oepoaemnoeo Hapaxmaxn on o
baxoBe Bupmauwaws / TIHATY; 3amopi.kKxs TAATY,

7.11a 1 g Huux ap utk.o®. ,0.BC. , AarTonoBa I . B. AHa
oI s romMmordmagauni Tasepi ucovirKoeo 0epoaeHoeo
yHI 6epcMemeimyonons20l7BHATY] 7, -200 3. C. 194

8 ManmnymneBwud™d 0. €., l'aspuneunxoB.€. Napy™isor
HaBUEKOKMI WTEpPHOTI 00po0OKkwHu aynio CUTHamTIl B 3
3 a0e¢3 mAdokeAudition. Po3 s umox cyuwuacunoi HaykKku ma o0cC
Mi ocH a p 0o 0 H-w ) a Khna.y K i-kHomHe@p3raemo p 1 -k kg ,T p2 8 H 4 2023
3amnmop iTHMAT ¥V:, 2 0-863 . C. 80

9.Be pmk oB 0. 0., ManyneBUU o. €., Hepe3sa |
ncecTMABEIERCAM nns BHUKOHaAaHHSA 3aBJAaHB 3 Ppo3pob.
oKapHOT oOPodb&MmM®BraINIEG BYacHOI Hay K Ku ma oc 8.1
Kocmi, iHamepiyyaiu 'V Miosup@ronm.n o i-KiomHeapy HK e. m
M.anmnopi ®BHsa ,Tp2a%B s 2024 p. ). 3 a n-00p.1 xxksa TOA

~x 43 0
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Y I 1004.942

METOJA AUCKPETHOIO MOAEJIOBAHHA HNPOCYOPOBHUX
KOMII” OTEPHHUX CHCTEMAX

laspuneunko €. A., n. emai:yevhenhavrylenko@tsatu.edu.ua
Xonoausxk . B., x. 1. emailyuliya.kholodnyak@tsatu.edu.ua
TasepiiticovKkudtu 0epocaesHudl azcpomexHONOR2I 4YHUIU
Mo mo pmunoeo

T e

AKmy ansv Hi cmb wmanpo oMoanmwighk MTOBEpPXHI CKIamgHxH
1 K npaBHIO, bopmMyeThC s H a OCHOBI KapkKkaca,
CTOpOBI KpHuBI niHIT . 3aBJgaHHSH 3a0e3m:«
CTHUBOCTEHW TaKHUX THNOBEPXOHB BHUMAT XE PO3 PO
MEHTI B MOAENI 3a ITOMETYPHIHEH@EPAD XA IPia &IT K P
OPOCTOPOBHUX Jd1iHI WK NHTHUMHU XapaKTEepHCTHUEKE aM
€EHTI B OCHOBHOTO TPHUT paHHUKa, 3Ha4YeHHSH
OITUHaAaMI K8 T RHI BHAaHOH® KSBmM3HaAaYEeHUX Xap:
Mo XTI HBOCT I B1 10MHUKX MEeTOJITi B reoMe
yeHHI HeoOX1 ITHOTI 3aKOHOMI pHOCTI 3 M1 H
THI . 3agauya MO XK€ BUDPDI IYyBaAMBEHDT 0 yp
HOT O reoMeTpPHUUYHOT O MO JJEIJ BaHHI ( B[
BAT'M e BUOip po3B’ A3KY BCepeauHi
3agadi , 3HAa4Y€CHBD . JuckperTHE nmojgaHH
OB a HHHA O3 Havae pOpPIRO3 TTEa0o M & D P B 4 HXUANP a K T € P
ye HI OOJHOB3HAaYIHO H a BCl X eTamnmax MOJJE I I
Ye HUMHU YyMOBAaMH BUMAaT ace BUKOpPpHUCT aHHH4
TS OT b ONi HOBAaTHW XapaKTEepPHUCTHUKHU JTHCKDE
BB 3 HBO®AE aKTyalbHICTBH INBOTO JOCIHI JX€HE
3 MeToalB O0Oe3nmepepBHOTroO T e€OMETPHUUYHOTLO MO

O W WZ< 2ZHIWROOIMNO
OO0 X SO0 Z OKNODT S = X
O WEH T OWOROOWT 2
W o e NT OWOo N

zZ =0 =g e

N W H S o

0
a
e
s
e
e
"
0
A
C
T
0
A
3
3
3
p

oTpumMano GpopMYyBaHHSA CKIaAdHHUX -CROMEAPpPBHMUIHEHIK. O
Ccni1aWH BHU3ZHaAa4YaeTbhcCcsd TOYKAMU, HDAAOT GY BRMA 4071
cnonyueHHsA. JuckpeTHHUH XapakKTep BHUXI1IIATHHUX [Ia
bopMOW KpHUBOTI . [Topsannocx raidaagKocTi o0BOIIY 3
CHOoOnydYe HHH . IIpu 301 apmMeHH]I MNDOpPAAKY T JdTagKOoc:
Kopekni i OagkaponuBaoci H. o 3 pocTac MOXIHUBI CTEh BHUHU
ocoO0OnuBOCTI OOME XYWTHh MOXIHUBOCTI 3albe3medeH
1100) bopMyBOT®BHC A H a 0OCHOB.I cmiaaWHI B . Aucxkpe
nepenbauac 3 aBJgaHHIHA NOBEpPXMI JTHWMAMHEEEM €TI@ MK
MOIEJIATOYKOBHUM psaaoMm. 3 B1 1O0MHKX HanopsMIi B bi
MOJZEenmowBaHHSA HaMWO1Iapm MmWHUDPOKI MOXIHUBOCTI K 0 p
nae BIAT M, mo mepenbdbavgae GopMyBaHHA O00BOITYy
Kinabpkocftf#éd]rTodexk Buxi gHI Ta M@NONpoMi XHI TOYKH,
MOJ€E€JTWWBAaHHSH. dPopMyBaHHSH 3a3HayYeHOI mocai
3rymeHHss M. HoBompus3HawyvyeHI MOpPpOMIXHI TOYKH Ha
[Ipy w©THpOMY BBaaXaeMO, 0 BHUXKMUJJHMKHIA TyO YIKPUO I[3X &

MOJAEeTHBaHHSA HE 3 MI HOITbB CBOTO TMNMOJJTOXEHHSH
biapmicTp 1 CHYWUYHUX HAa JAaHUWU MOMEHT METO);

bopMyBaHHS HJO0CKHX OTUCKpPETHDO npeacTaBiIEeHH

3ab6be3mnmeudyOT b B1 ICYyTHICT®Hh ocnuansasn@GHEO Y a me
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3 pobuneHI y [ 1] . Ak mapawmeTp bopmMoyTBODE
TUYHHUX OO oO0OBOOYy mnpsMHX IT1HI1WHT, 11 0 0pHu3H
pMyBaHHSH ob6BOY IpPYyTOT O nopsSaKY ri1ajpgkK.
PMOTBOpPUYMMHU TNapaMeTpamMpuB@GHBAY 6 BHEHAIEHAH
370BUMX TOYKax Ta YMOBAa MOHOTOHHOI 3 MI1IHHU K
QPopMyBaHHSAL HOPOCTOpPOBOI KpHUBOI 3 3aJgJaHHUM
TEpHoIlIE TOYKOBHUMU psaua, € BaXITHUBHUM 1 HCTPp
OCTOPOBUMHU I EI TochoOBApP XD HB KaHamaTil B, 71 HI1 I
TagAO0OBHUX MNOBEpPXOHB, TpaekKTopii o00TIiIKaHHS I
Me Tonnu BAI' M NpOCTOPOBUHX A ITK 13 3aIa
pPakKTepHUCTHKAaMHU HAa JaHWUWA Ywac He po3pobmneHi

OcHoeHI Mamepi aam ckeewMe BCPricH & 2 MOJEdb K ]
bopMyeThHC s METOTAaMHU BIAI' M, CKIlIaJgaerThsbeceHd
pPakKTepuUCTHUK Ta aJdATOpPUTMY 3T YyIleHHS:.

Xopauwmw CcynpoBOIXXYywWYoi mnTamMaHoil axiHiI ( CJJ)
TOXEeHHSI AOTHUYHOI npsamMmoi . B/iuicnkopBeiTAHaae XcaTpUauk
omuHI, € NnJOoIIHuHa, mo MNpPOXOJUTDH 4Yepes TpHu
OUNMHY Ha3 UWBAaTHUMEeE-MDI onupuiwiae,r nmoo npllodixié s uts 9e
0., i +1

i+

Puc. l. PoszTamyBaHHS ODpuUIEeTr THUX I

Paniyc xpwuspkKu 6By nTeovwonioni HoBaTHu pajngilycoM
BU3HAa4YaE€TSHCH i €w TOYKOW Ta HaWOmuw*Xdu
YyKaMHu pany. Sk IUCKpPEeTHHUH CKpPYT Oynanewm
OJHOME HHSA KyTa M1 X CyYyMI XHUMHU TNpPpHUITET ITUMHU ]
pau CIIJ.

AlTOoOpuUTMH 3T YyueH HHH4 TOYKOBOTO pany p o3
acTUBOCTEHW KpuUBOI, mo MOAENWETHBCS y BHUTII
Tadai . OCHOBHHUMHU XapaKTepuUcCTHKaMu o0OBOAILI B,
IpyTrW#WH moODPpSs A0 KO MIJpaHJAK O3CMTI iH aT a3 H3aa4KeOHHb K P M B U H
IIi n AJIIK Ipyroro nNopsaaKYy roaagkKkocTil p o
€eaICcCTaBIEeHY TOYKOBHUM pPSIOTO0M, AaITOPHUTM 3T YyIN
CTYODHHUX YMOB

1. Y mpomuneci NOCHN1 TOBHUX 3T ylOeHDBIWKYT MI i
gykow JAIIK 1 HaWOMTHWMXYUMHU NomepeaTHBOW Ta o0 1
2. [lpunaner ai NOJOIWUHU, OIHa BTasg KM KO MBAU 3 H :
HONMTUXYUMU nomepeaTHI MU -TOOKKMmMAa pARERYMA a

OMTMXKYMUMHU HAaCTYNHHUMHU TOGEHMEK PHYNEHB HPAOT
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TH n 0-i1 0 >IepHHMHJISIEe T J O 1 mIJOIImImMAHHA, 11 @, BHU3 HAa"
HXKXY0KW Ta HAaCTyYyNDHOKW TOYKAaMUu.

Benuuumna B1 I HO-HI¢ HTHas  IKOyIreap ¢ M H KO 10 I P H J
HaMu a0 noBXUHHU Xxopau CIJJ,3 ap3oHaryacniHoMBXa H C
H, nparHe B3Ha4YeHHSN aHaloOTlidYHOIroOacni BB
NHOKW NpPUIETIHUMHA NITONHUHAMU.

Pagiycu Tpphrox KIiadA, TAIOABRPOKO®HOGITHNKIEPHS

NHiI, NONONEepeaHK Ta HAaCTWBMPHHAYKHU pIAAY
pe3synbTari NOCHi TOBHIUEX 3T yueH H5s, B M
apaMeTpuuHy ©O6e3n114Y4 TOYO0K, In1s SKHUX BHU

J O XC HHHA OCHOBHOT O TPUT PAaHHHBHRKMHC a 3 BUKOHRSH

PYyTy Ta KpPHUBHUHIU.
[linx 3aKOMOBMMPHOW 3HAYEHb KPHUBHUHHU 1 CKPYT
CTHUT Db M1 Hi MallbHY 3 a YyMOBaAaMHu 3aBIaHHIA K 1
JT0me HHS, COpSAMIEHHS ,3 MEMHYICM HS MI3HB 48 PP C KPFI
pyTy.

Heo060xi1i gHOMWO Yy MO B O IO b op My BracHOHMIC T P MIWHDIE X ©
pakKTepuUCTHUK oO0OOBOAY € 3aKOHOMIpHa 3 MIiHa 3
HYyBaHHS M€ X1 , 10 saKOT y mpomeci mocunimgo
KMUH XapakTep 3MIHHU 3HAaYEHDb XapaKTEepHCTHHK
CTBOpmOBAaHI pyo3WeXalTOBAaHOT O HAaAaMNDpPIMKY METOI/IH
ob6nanuBOCTI

1 Buxiguuit TOYKOBHUHU pAan po30uUBaeET®sHC 4 H
T H chbopmMoBaHO 00BI1 I 3 MOHOTOHHMUM 3 pOCTa
MBUHHU Ta CKpPYTY. Kpurewpiirwar 3pOB3DODMHB 1B 1€ 1 IMOC
CKPETHHUX XapaKTEepHUCTHTEK.

2. BuszHauvuaeTphbcs obOmacTbhb MOXIHUBOTO 3a YMO
amas3o0OHH MO XIHUBHUKX 3 HMAE€UOEMHEHT P WMl W HpIE X € HXIal paaliKbTHEC
anma3zoHu XxapakxkxtepucTtuk JIIK o0 0 MKkeTkepHu ¢ T3MHKA 4 €
YKOBOTO psaAy B TOoOdYmi, MmO PO3TIsITaeThbCcCsH.
Hanmnpuxkxnang, nps4ami OOTHUYHI I 0 OAMINK thiocTi i HC

epeauHI T BPPLX apic0 YO MIIC K VHXI X T B O
3] (puc. 2).

(] (i, i-1) (ti, i+1)
fp?’ - \owil (i) @i

[11]i-1

PucBu2Haue BKESHHIHO JIOO T MY HU X MNOpPAMHUX Ta 0

Mnomuuau npmportuuni 3 JIOK B o xH,i-H) (igM)ui ( Han
obMe Xy IOT b I B O Dip-acHOHMAC TH Y TM O XJI U B OT O po3TaimyB
nnomuuau JIKCHB fougi 3).
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: Wi
(tl,l_J) ’W'i \,
# W aaa \I/l/}'
. \ [‘ N /
i i+l S : \ |/ ..
1 l li
/ R - N .
* // \,"/ ~o\ l+1
-1/ A
Puc. 3. Jiama3zoHODDOBIT@QINY B HHS CTHY
3. [flomoxeHHS TOUYOK 3TYyYyMEHHSNS MNpPHU3ZHAaYAETSHC:
po3TamyBaHHSH, K a BHU3 Ha4Yae€eThCSH BUXOISI YU 3
AJIK 1 i I e pRPOMEBITPMHMHEM X XapaKTEepPHCTHEK.
Hanmpuxma g, BUX1 HTHOW o001 aEamo JIMIKX I ITMOBCOTTioH HO
Xony € TeTpaenp oOMeXeHHUU AOTHUUYHHUMHU Ta CTH
IBOX CcyciagHiXx Todykax (pwuc. 4)

Wi li+]

CIIi Wi+

(i i+1) (ti+1,1)

Puc. 4 . Terpaenp pos3rtamysBanHsa JIIK

BuszHaue HHHA obnmnacrti pO3TamyBaHHH O ITK I 0 3
MO XJIHUB € Bl AXpH@8BHSA KBIKHKHOI JTaHKUHU CJII. Pes3yumni
BBaxXaTHME MO CJJ, y I K1 # MaKCHUHMAama IbHE B1 OIXH I ¢
bopmyBauwnuns JHIK.

4 . [flapamMeTpawmnu bopMOyTBODPEHHH ob6BOIIY, II
XapaKTepuUCTHUKH, 1 0 NpHU3 HAYAMWTTHBXCWHK aK BT X IIE H
npuiHsSsTa AUHaMika 1x 3MiHum B3 agoBx JIK.

Hanpuxnan, MOHOTOHHa 3 M1 H a 3 HadYe HBb KpHUB

3a6e3neqy€Tbc;1 BHWKOHAQHHAM H a KOXHOMY KpOI_[i

Ri—1,i,i +1)<R(t; i +1)<R(iti,1)<R(i,i+1i+2);

B’ >B" >B,

IleR(i—l,i,i+1)—paﬂiyc OpUIETrTOro KOoduda,
R(i—l,ti),R(ti,i+1)-paz[iyCH AOTHUHYHHUX KIi I;

B? = Pi @ @

i , BP=———— -cepenmni BEeJIWUYUHUHU TUCKDPECTH
hi hi—l+hi
ninsuani AIOK;
hi=;i+l|-toBxuuna x.opau CIIJ
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BukoHaHHS 3a3HadYeHHUX YMOB HAa KOXHOMY KJPO.]
— HasBHicTbh y Toukax JINK nmiama3oH1IB MOXIH
ii gudepeHODI aTlbHO TEOMETpPHUUYHHUX XapaKTep
— mMOCI1 TOBHE CXOIOXXEHHSI NDHUX OTlamas3zoHIB IO
— MOHOTOHHA 3 MIHAa 3HadYeHb MNOKAaAa3HHUKIB B3 IO

Bucno¥kmrartrti BU3HAa4Ye€HO OCHOBHI BUMOTH ]
OTUCKpPETHOTIO TEOMETpPHUYHOTrIO MOJEITIWBAaHHS T Iajf
aHamIl 3 BUXI1 THOTO TOYKOBOTO pa Ay, CTBHAaCITI |
MOXIHMHBOIO pPO3TamyBaHHSN KpPpHUBOIi Ta JITi1iamaszoHH
XapaKTepHuUCTHEK. [IlpuszHage HI XapaKTepHCTHKH 3
KpHBOI 3HaUYeHHSI XapaKTEepHUCTHUK 3abes3medyirr
TOYKOBOTO psaayop MihlIrKa TMioCKly THR2 K@ T M OB O 4 OYHEGT 0 P
I[Ip u 0IbOMY € MOXIHBI CTHh DOKPOKOBOTO KOHTDP (
po3B’ 3Ky, HaKTaJZlaHHS HBOTO JOHXAaTKOBHUX yMOB

PoszButTox wmMetonis BJI'M cnpsaMoesmmad bHHAO CITii 7 B
Ta MOXIHUBOCTEW axanTanii miJx BUMOTH KOHKDpPET

MO Xe€ OyTmn BUDpIi me H a HapoumyBaHHSAM y MO B, 1 0
KOHCTpPYIWETSHCSH, 3 a paxyHOoEK 301 1b e HHSH Y HUC .
OCHOBHOI chbepom MEHMO@PMBMCTAaHHMO J¢€ JOBaHHS m O
N1 A BHUIE HUMHU OIUHAaMI YHU MU S KOCTSAMUY, j110) oOMe
OpHU3 HAaUYEC HHBA3 AasE MIO X[ 1 i3 cepeagoBHIIE M. Ha #6061 mi
OTpHUMAaHDO NpuU BHUPpI e HHI 3aBIaH5b, 1 0 BUMAaTr a
GbYyYHKHEINI®HHUMU S KOCTSAMU mMoBEpXHI T a OJOagdaTZKOoOBH
€ecCTEeTHUKHU, KOMOPOPTHOCTI

[IlpakTuaHE BN POBAJJIXeHHH METOHInI1 B nepengobdarc
OporpammHUX MOOYyTni B, Cy MIlacKHeWTXa M¥ , 1 C B X 0 WMH M Ul K

Works, AutoCAD.
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996. 32 c.

2TaBpufXemko uckperTHa 1 HTEepHOHONAUI A TNMIOCK.:I
13 3aKOHOMIKMHIIDREM33HII :H OaAB T 0 p e ¢ . qIHUC. ... KaHI.
2004. 23 c.

3. GavrilenkoE., KholodnyakY. Variative modelling of on&imensional
contours according to the given conditioKsowledge is power, power is knowledge :
the international multidisciplinargcongress (Vienna, Austria, 2jaly 2015) 2015.
P. 267-271.
4 Hatnum B. M. JuckpeTHa 1HTepnonsuisga. Men
5. Volkov, Yu. S. Obtaining a banded system of equations in complete spline
interpolation problem vid-spline basisCentral European Jauwal of Mathematics
2012. Vol.10, Issue 1. P. 35356.

M
1
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6 pi UcCbvKUl 0epoasHudil azcpomexHONOR2I 4YHUIU
mopHOESeCoO

AKmy anvmd c mocmaHoOEK®d RE@a@mraemuwpo3TrIsagaliThbec

orpamMHai 3aco0uWM nOasg BHUPIMEHHS 3ajgad JA1 ar HC
IHWIOHUHA, TeXHI1 4Ha I1arHoOCTHKaa T a i Hbopwman
MHOUUOHU MNOOYyATOBHU TMNpPORKIAIWHWX QUTOPM,T Mi X HA P
MKITamHi ocoOmTHUMBOCTI . [Ipoawmamni 30BaHO mo I
CTPYMEHTH, a TaKOX NEepPCNHNEKTHUBU PO3BHUTEKY I
Ji ar"HocT-ymB@HHISP OI € C BHU3HAaUYeHHH CTaHYy C U
rafHii3mMy H a OCHXBIlIgaamaxni 33 MAIBHUK O M 1 H
XHOITOTI1 H 3 ABHUIOCS barartTo nporpamm™mHHX 3 a
AOIK1CTHSH I1ar”HoOCTHUYHHEX pime HB . YV c¢cTtarTtrTi ,‘

KUX 3acobiB Ta 11X 3acTOCYBaHHSA y PpPi3HHUX T
OcHoeé6HI MmMamope a.nm O00cCai

1. OcHOBHI m@miagxoxwm QO pPO3poOKHU WHWPOTpPaMHI:
CyuacHIi nporpammHI 3aco0bu ga149 nO1arHOCTYBa.l
—-EFExcnepmHui: c3uaccnreocuo By WOT b C S B MEeIHUUYHIHN a1 a

HI TOpPHUHTY . BoHMWHGX3 WHKICHICCSD TH & , 3 P& pMaagi 3 0B
aBUI.

ExcneprHiI —tadlc KIOMa@p H 1 nporpamsmu, 1 K 1 MO Jae
BajdleHHSH pime HB ekKcn.epBaoamMm P U KIEBIHC THO BIy OIT Y
pime HHSH CKIaJ gHX 3amauy, o JBOWM aIHWa I0TYa CCTID
IOCTYNHUX 3BHYAUHUM KOpPHUCTYBaugamMm. Excmepr
Me XaHil13MI BHUBEIECHHSH I, aK 1 JO0O3BOISIIKTH iMm

KoMe HOTamnif3]. um pi me HHSA
OcHOBHI KOMOOHEHTHU €KCNHEepPTHHUX CHCTEM

baza 3 HaHpakT™H cTTAMTHBpPAaBHUIaA, 1K 1 CTOCYWOTSBHC
Ha QGOoOpMyeTHhCS e€eKcOHepTaMH Ta OHOBIIWETHCS I
Me xaH1 3 M BUBEIECHHSH : aHali3ye 6asy 3 Ha HI
CHOBKH PpOwmemHAUNTH

Il uartepdeiic KOpHUCYYBagaaeM®abeosnsu K CHUCT
pucTyBadYeM, MAQO3BOINSKWYHU BBOAHUTH HTaHI U OTP
[Ii ncucrtema HOSCHEHH (HeE 3aBXAHU OpUCYTH
OPpPONOHOBAaHMUX pimeHnsb, mnosg¢phwwayun, HAK BOHHU O
—Cucmemu Ma wu H H:0 2 a HIQAJI® 63U RACHTHIF K 1 o0csarmu Ia
OynioBH TNODpPOTrHO3I1B. OcoOnusBoO NONYJISPHUMHU €

HOOKOTO HAaBYaHHSHI

Ma mu H H € HaB4YaHHHZH (Mechimae abgadapnimmrg )M HOT O
a GoxycyerTwnrcs Ha po3pobOmi a J1 TCOAPMHOTCMrii Bi,H OTII O
BY4aTuUCsI HAa OCHOBI JdaHUEX. Taki cucTeMHuU CT
1 CKIaJOlHO BHUpPImMYyBAaTH TpajguUl HHUM T@NOpoTrpam
OpaxeHb, mnepenbauvenHs pe3yabTaidqd.B Yu aHad™I
- Cumynayi urRi BMEOPMHULTOBYITSHC A I IiarH
XH1 YUHHUX CHUCTEM, 1€ CTBOpPHWETHCSI UHUPPOBUU I
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CumMmynsuni HH+ D eo IMeadrie Ma T U 9 H 1 abo KoMNI' 10T €
BUKOPHUCTOBYWOTbhCS IOJsA 1 MUTITIEBEMI yIPB@Q@IbHRMYCK B
JO3BOJNSKTH JOCHI AXYBaTuWw ©W awHvHanxiszyBBaTwuh pi3HI
mnapamMeTpiB cHCTeMu O0e3 HeoOxXxigHOCTI9 excme pu

—I'i 6puomni: coubc’meequauy 0T b TNEepeBAaTrMm PpPi3HHAUX Ti7

[IlpukmangcucrteMHu oI s TeXHI1 4HOTI I1ar”HocCcTHH
Mi ndSphere) 1 HTEeTrpywOT®5 Ma Il HHE HaBYaHHI
MOHI TOpPHUHTY CTaHY oOOnTanTHaHHIH

' OpuaHi —-me@cT@ENMET pPOBaAHI CHCTEMH, a1 K 1 mo
METOIHM YU TexHeHBHEI1IDODI AEMOMOEEPE KT UBHOCTI y |
3ajgadyd. Hanmpuxknapg, y MmMTYYHOMY 1 HTeEelIeKTI1 I1e I
He HpoHHI MEepe Ki 3 eKCHEepTHHMHU cuUCTemMamMu abob
anropufldamu.

2. IlporpamMHi 1 HCTpPXY MEHTH B PpPIi3HHUX Tanysd

21Me nm o uHa

[Iporpawmvue 3abes3nmeuye HH A i M€ JAHu4HOI I i
01 ITPUMKHU HNOPUHHATT A4 pime HB (SPPR) , T akKi S
J10aaTKH (Hampuxknanmn, Ada) . AnropuTMHU MallHuHE

nn1sa BUABIeHHSS Kiamww 1T 1a4i0 @ aMB .1 M
22TexH1i yHa H1ar"HoCTMHUKa

Cucrtrewmnu H a 60as3i [ oT (i1 HTepHETY peue i
6e3snmepepBHUU MOHITOpPHUHT CcTaHy MalHH. puxkn
ABB Ability, sxi 1HTeTrpyIWOT?H 3cacbHec30mpend €3H HasHMA. ]I 1

23l dopmMani WHI TexXxHOITOTIi I

Y cohepi KiOepbOes3zmnexku nporpamwmsi 3acobmu ,
MepeXeBY AaKTHUBHICTSH  AaXS BHUSBIEHHSA 3arpos3. I
Information and Event Management) MD@EeAHYIOT
nNoBEeJI1l HKHU KOpPHUCTYBAadl B

3. ApxXxiTekKTypa nNporpamMHHUX CHCTEM JaAl1arHOC:"

Apxi1TekTypa TakKHX CHUCTEM 3 aJl€eXKHUTH B1 I
OCHOBHI KOMHOOHEHTH:

~-JatTuumku Ta npuc(Ttyp orie x3HOl OUpPHYH X aTHAM XM € T M 4 H U X

-Monyns OO0pPpOOKBMM KD PHIE X a HH 4 aJlTOpPHUTMI B Ma I
MOoOJgeneWw CTAaTHUCTHUYHOTIO aHAaAaMi3y.

-lHTepdeiic K O pHIACATAYB am@3 YJI b TaTH 11 arHOCTH
bopmMmari

-XMapHa 1 HGpacarop3yBkoTiysipeca 3 06epirartrwu ¥ awHanmi
TaHUX Yy peanlbHOMY dYaci

4 . AJIMIiOYHIIT MET O aHu

s po3pobOKH nporpammMHHX 3aco001 B J1 arT HO
AaITOPHUT MU :

-MeToOonom KJIacmumipeaipli ipil me HBb , METO I OmMOpHMH

He HpoHH1I Mepe xi

-MeTtToanu peaparxii Oa18 NPOrHO3YyYyBAaHHSNS CTaHY

-MetToanu BHUSBIEHEKMaTHeapaimidiix K anropurwmu
Forest.

[lpukmWaag:uctTeMax TeXHIYHOTIoO MOHITOpPHUHTY BU
OPOTHO3YBaTHU MHNOJNJOMKH O 1 X BHUHHUKHEHHSH

5. Buknuku Ta mepcmnekKTHUBH

Hoxro BUKIHUKIB Ta MNepcHnekKTHUB MOXNXHAa 3 a3 HaU,!
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1)Buk n:u x u

- O0OMexeHa SKI1CTH OJaHUX OIS HAaBUYAaHHS MOIE

—lHTerpaniga mporpamMHOTro 3abes3meuyueHHSI 3 ¢

—3ab0e3neueHnHns KibOepOesmeku B XMapHHUX Cep

2)Ile pcmne:kKTHUBH

-—-BukopucrTaHHSA KBaAaHTOBHUX OOYHMCIEHB JAuas ni

—P0O3BUTOK aBTOHOMHHX CHCTEM JaO1arHOCTYBAaH

- YOIOoOCKOHaAaNeHHS ONEepCOHalXTi3 OBaAaHMUX pimeHb Yy

Bucunaldxwur pawvmui 3aco0umw nagnsgs OT1arH”HOCTYBAaHHSH
CydacHOMY CBITI, JTomoMaratwwyu IB U J KO 1 T OH
C Urce Ma X . Bonwum O6Gas3ywrbhrcsda Ha HOBITHI X alITOpPHUT.
1l HTEeIlIeKT, [oT Ta xMapHI obumcnoneHHSH. I[Tonaanos

60inpmy edpeKTHUBHICTBH Ta YHIBepcaldTbHICTSH.
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1. Goodfellow 1., Bengio Y., Cowille A. Deep LearningMIT Press, 2016.

2.LeCun Y., Bengio Y., Hinton G. Deep LearnindNdture 2015.
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Bungasuaungro XHY, 201 7.

Y J1 1001.8

CYYACHMH HOI AXI O AO OHJAMH OCBITH CTYJE]
KOMII’ OTEPHUX HAYK: TNEPEBATHW W NPOBJE MV

I'eme Ba wlc.tBe.y,T ac e-mail: hannaheshev@tsatueduua
Tasepi ticovKkudu 0epoca 8 H Ul aepomexHONO2I YHUIU
Mo mop noeo

Akmy anvHi cmb ma noOoCYYaAaRWEX A3 NPOOPeMHUAM D
0

0
TEXHONOT I U T a 3 pocCTaHHSIM i HTEepEeCYy I 0 K O M
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3 HaYeHHsS HaOyBae NHUTIHNHEHOHHEHAIUNHKHABOGAPHDTH
« Ko®™mepHi HayKHUD)». I s HayKOoOBa CTAaTTSH npwucas
OHNTaWH HaBYaHHS B NONi#d ob6nacTi Ta BOIUBY BH
Ha axKapgewMl H 1 NTOCSATHEHHSAI CTYAEHTI B
Bcmyhunaiia HaBUYaHHS e MmeO YyaeBUHOIW CcydyacH
CUCTEMHU, ocobOmTuBoO B yMoOoBaXx-19 1o @a appoHCOIiNi C H &
yKpaiHCBEKOTI Bl HHI, 1K1 BUKIHUKAaIU MacoOBHUHU I
Onnaiu HaBYaHHSH CTae BCeE 01 ApmW OTDONYIISIpPHIUHI]
coommBO B Tanys3i KOBMHBWEIEPEHMWMO IBAaYMWYIKOCT.I
y TH il €1l conenli anltbrHOCTI € 0COO0OITHUBO Il K :¢
nepenbavae Oes3mocepeagHw poboTy 3
ix ©01xapmo apliapiTTyoaBRBHHMWMXKI GO pMaTIi B. IIp o
i1 3amni i OHIaMH HaB4YaHHZ* Mae€ CBOI me
Oro BHUBYEHHSH . 3pocTamwmuui obcsar i HbO
B OO0 HaBYaHHS Ta BUKIaITaHHSI
v oi # C T QaHTYTTIO POOC3OrOIJIsiU B O C T 1 OHIAMWH HaBUYa
pamwTh CcHoeni@miebpadiic Toba YV'KKno"M T a B OJIHB I bhOT O
neMi yuHMHU ycnix Ta npodeci HHUNU PO3 BUTOK.
Ocnoemni Mamepi and)c c00oncwiB 0OCHTeIH H D H T a U H HaB:
CTyYyaIeHTI1 B
OnnawWiBHEBYa HHS BHUMarae BIiJag CTyAaAeHTI1IB BHUCOK
Moperyumnsunoii. CryaneHnTtnu cmenmi ailbHOCT.I "Kowm
COKHMHU piBEeHBb TEXHIUYHOI ocCBiTH, mo MO Xé€
BYaHHSHI. [Iporte, B AIKOT U/BMOC TBYPIA XD®B YBAX WO IT®TL 1 #
e OyTwunu oOMeXeHHUM IS8 aA€esAKHUX CTYyIEHTI1 B, I
NiMmMHO 3aBEpPHMUTHU KYPCHU.
Momo mepeBar OHNAaWH HAaAaBYaHHSN JJOIMSe PHATY I € H 1
yku" MoxH2 BUII THTH
— I'HyukicThs HIIAPBOUYIAENCHYH.0 T @ 1 H 1 € 10 3 HaWoOilJapmux
aBYaHHSH € MOXIHUBI CTHh CTYyAEeHTI1 B oprasai 3
anlTeXHO BI1J BIAacHUX WHTOTpeo. Ile nmo3BOISAE
OKpewMma o1 s THUX, XTO mMOoO€EAHYE HaBYaHHSH 3
1BHIO C T 1

q
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BecTH OO0 OOMIiHY m@moransagpaM#ubd Ta PpPo3BHUTK
'"IOTEepHUX HAaYyK mnepengbdbadvae mnmpakKTHUTIHI 3
HaTHu IACTAaHIODI HHO yepes TeXHI 4Y4HI o0OMe
I HAaHHS y cTynane HTHK B p ¢ AKOpB mMIIe T 0oroOM € K§ H JT
MOJT1I B 3 BHUKIagadYaMHU Ta OAHOTpPYHNDHHUKAMHU
€C BUpPpIMmMEeHHS CKIaJITHHUX TnOpoobdmem.

Baini enpu.ti @Taypi e HT U MO XKY T b CTHUKAaTHUCSH 3
Bamii yepes3 130nA01 OB TaAaH-OPMEKJ CROUIIA.I B
nocCTI1 WHOT OPpPHUCYTHOCT.I BUKIIamgaduua 71
nsrae MNMOBHICTW Ha CTYyYIEHTa, 1 0
3aBIaHE5b abo He I 0CTAaTHBOTO pi BH

= 8N E 0 0 g w
H-=3 @ oM™
=

S o< r oD =g m g D

MOCSITKICHOro 1 HTEpPHETY Ta TEexX
HOJNTOTI1 94HI 3aco0uW OHITAaWH HaAaBUYaAa
u, TOMY BUKOpPHCT aHHH OHITaMH
B conpusge 1 X aKTKRHGMY Y3 @@ HIO €41
aKTyalbhbHOI npob6nema HepiBHO
a SgAK1cHOro oOmTaagHaHHSAH, oco0Oax1HUuB
X perionHiB ab6bo 3 comODiamxbHO HE:
MYl BO WMIHITRA HHY B@ HATTSI X dYepes TEX
akKaageMi 4HOW JO0OOpPOUYECHICTI. OH I
i) B aKaagTeMIlI 94HUX mopyime €Hb6 , T
a1 aBagaHGHB mig 4yac I UCTa HIOI3HYH U X 1
h XKe S KOCT.I OCBI TH.
BUKIHKIB cbhoroa¥ausag MoXHaAa BIi IHECTH
OITO0Tr1 Y4HI acomekKTHdH. TpuBaumna OIUCTAaHIOI AH
ONTOTri YHOT O BHUCHAaOXEHHSH T, NOYYyTTS CaMOTFE
ITbHY ©€e(PeKTHUBHICYbil HAPIPROYEETr I OMP O KOG
BHUKIamgaduil B 1 HaB4YaadbHHUZX 3 aKilangl B. C
HIO1l WH1H# bopwmi HaB4YaHHSI: CryneHTH K (
NpOABIATHU BHUCOKMUHU piBEeHB caMocTi i
TUMRHU T KO Pio.
ani g HaB4YaadbHHEX nporpam. bBararTo 0OCB
OmeHI IITd OHNTAa#WH HaBYaHHSEI, mo mnmoTpeo
1 HYy MeTOAMK BHUKITamgaHHIA, TaxK |1 aganrta
H a mi agr oBT. 0o BBxmk neamikamM™ai g,a 40 ¢c 0 0 1 U B O CTaij
CTHUKAaaIWT5HC A 3 TPYZXZHOTIIAa MU y BUKOPHC "
3 angi i HaBYaHHSILI. Bi ntcyTHiCcTHBh Hale XKE
BHI CTh BHUKIAaJTaHHSNS Ta YCKIaJ JHIWE TMMpOoOBRB
o 1 o BIIJHWUBY OHIaAaWMH HaBuYaHHKNoOC HAg XK&EHHANC M
3 YyIOTGBb, mo cTtTyneunmuAaepmendaayscuaderTuxkl! Komp
TaW#H HaAaBYaHHI, MOXYTHhb MaTHh pi3HUHK piBeH!
AaHHSAM. BnaaBYAEBEBEEOMBKIEYWYWII U3 NO®BTr o I HY YK
KITHBI1 CTIW CcCaMOCTI HHO KepyBarTH¥u HaBuYaHHSEIM.
o0mnewMu 3 B1 AICYTHI CT IO 6e3mocepenHbBOT O C
HOTpPYODHHUKAaMU, mo Moxe BIH8.mHYyTH Ha axamgewmi
OHnTadABUYHHHSIS MOXE TaKOX MaTH 3 HaAaJYHUHK BOIH
TyAaeHTI1 B KOMI' IOT € p HHUX HayK. Biaxpuricrthb
MBYATHU aKTYyalbhbHI TeMHA Ta BI1 AMODOBI1 IHICTSBH Ha-TE
0OXe 3poOMUTH OHNTAaUNUH HHAB MAHDY THP KB p®OWE WM a B

O’—]M@:
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I UBO T aKo X BpaxoBYyBaTH HeoOX1 IHI CTEh onp.
O0YyTTS ODHUX HAaBHYOK Yepes3 OHNaWH nanatTdPopMHu
Bucna®rmaiia HaBUYaHHSA CTyAEeHTIB cmomemniainsH
€ B3 Ha4YHI mepe BcATrbd,, /BOOCKTpYeIM aJJ OF HySIKY p Cc1 B T a
MOOpPpTramsniiszamnii. OnHack, BOHO TaKOX He mo3(
M€ JXe HHSH, MOTHUBAaNMI WHI WpooOITEeMHU Ta TPYyaAHOII
JONTaHHS NLUX NHNpobOmTeM HeEeOOXONMHM®HMaBHTEBBAG®MAHEA.

B

i

w
N o

KpamyBaTH TEeXHIYHY N1 ITOTOBKY BHUKIamgadil B
yaeHTI1 B.

TaxkoX OHNAaWH HaBYaHHS CTYIEHTI B cHoneiniadiet
o i obnmBOCTIiI, SAKIi BapTo BpPaxoOBYBAaTH IMpAn
K T TOTpPUMYBAaTHUC A BUCOKHX CTaHITapTI B

y I Ma T b piBHUH TO0CTYHN o0 pecypciB
B Y T a np o ¢ eOcciolOWIONTBOO ¢ P ® 3 BOUHTJIKAYIA. H HaB4YaH
M O cnenudi kow Bmpomragioke diH S o0 G Ha&a @ Pia.K
X H i Ta CTUMYITKOWOYOT O B3aeMo i i nmi JXxc
an i pe3ynbpTaTuw CTYIEHTI B.

o0 9006 2
Ho oo

® H WwE oo
H OO AW
00w O
2 5 = T Z wW O
o0 m@mH O O
4 3 Mo

i
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H
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8 CtemeHEKO, DcBxofd@d02duni acnekKTHd OHITAMUH |
nig 4wac COVWDsl®.e MBiic umk mcux o,045), 8/M5. i megarorik

9. Allen, LLE., & Seaman, J. (2017Digital Learning Compass: Distance
EducationEnrollment Report 201 Babson Survey Research Group.

100 Haui oHaabHUKA YyYyHIBEpPCHUTECT «JImei1BE@&GIK a OO0
HaBYaHHS Ta BUKIHUKHU cyyvyac.HXBITHE] IHHD BR MO B
15-22.
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VIK T

BUKOPHUCTAHHSA XMAPHHUX TEXHOJOII W AUTODESK
B OCBITI

Odepes3ak .Orn.Ou., e-mail: elenadereza.bondarenko@gmail.com
Hepes3zaca@®.uBi.ii BuUuKkITamgady e-mail: derezas2017@mail.com
TasepiiticovKkudtu a0z epposwue8XHHUOWL 0 & I 4 H U U YVHI 6epcumem
Mo mo pmunoeo

AKmy anbv HI c mb ma nochMamnea@y mpwdmmwsmugins
OOHHUM 3 TroOTOBHUX JOXepea PO3BUTKY C1AbCHKOT
BUONYCKY TEXHIKH BITUYHU3HSAHUMHU N1 JTOPHUEMCTEBaMEF
BOEHHOTO CTAaHY.

BiTuususgsHaAa caMoOXlogTHa TeXHIKalaKeaBHO aHdAK
1 K npaBHIO, Ma e B X € BUpPOONITEe HUH MOTOpEecypc
peMOHTI B. Ty MO XHa 3aMOBHUTH 3am4YyacTHHHU hi
CKOpHUCTaAaBMUCDBL KaTaldloramm Ha caurTi abo 3BepD
MeHe TXepiB. -MariaBm@eapHEINT0cC TYNHUNH MUPOKHUHN aco:
Bl TUHU3 HSIHOI TeXHI1 KU, X 0Ya 01 n1bp ma yacTHHA T
Hi kX 3 BocbM[A]. kpaxH cBiTYy

Bi Tuusz HsaHa OPOMHUCIOBI CTGHh moKIH H e Ma e
CIlAIPTOCHNBUPOOHHKT®BCH TOUMMYPpBI I6XHEKH 3aKODPI
[2]. s nonyunspwusainii B1 TYHU3 HSAHOIT C1IBTOC
poO3 WUpEHHSH BUPOOHUINITB a nmiei TEe€XHI KU, a i
3acToCcOomMYOpPmM&KDIMyEHA Kamni W.H1 TeXHOITOTI1 i

CyyacHUNH HEOBTBCSB MKOXeEeH 1€ Hb , CTae BCE C
CydacHI A M, YAOCKOHAaaIIKWITHbC A HOBI THI TE€XHO]J
J€TalbHOMY BUBUYE HH.I MO-KO MBP EC KeH U BIHHI(KO p M & K H

I KT Ta BuUKOpHUCTAaHHI 1 X BIIKHOAJIBHY.Aa Jb HOMY TMNpPOIEC

5 © =3 4
o< o =

Hm —H0 W o ® o

T ® 0O O K T A

w =w 22

(0)
(0)
B
H
a

Ocameni mamepi anuB ocoycurai cOowmevin HTAK 0 T 1 KOX€EH BI

IT OTOBII 1 npoBeEe e HI 3aHSI-EOGMYHEEAOC dBY !
XHOTOTI1 1, BUKOPHUCTOBYIWYH PpPil3HOMaAaHITHI Me -
YyacHUHUKX 1 HHOBaAIN1 WHUXOBTUEIX HD HKXE H & p HIUPXU  Kmaijaapr
YHUHAaTHU Ha eTaNnl MNpPOEKTYBaAaHHSNS KOHCTPYKTODpC
FomoBHHUM 3aBAAaHHSIM HaBYaHHSH CTae bopwmy
paunuboBYyBAarTHH HOBI TaHi, bopMyBaHHIH HaBU
a 711 3CyMBHAaTTeM3,y B a T | , Omi HIOBATHMH. binespmicTsr HaaB
CTEMOIW: BUKIa&ByAD OpPBAHOBIBARAIKHO CIYXae. Bp
€EHHOTO <CcTamHY, OIUCTaHNI WHOT O HAaBYaHHSIH, o[
€EKTpHUKH, H € B C 1 3 ;xorQ yWiBHaoY iC IM QIMKTYBB a T MG By 3 Il
My € moTpebOa B CTBOpPEHHI HaBYaIBHOTO CE¢€p
B4YallbHI noTpeowu KOXHOT O 3 700yBauya. JacrT
orpaMHOTro 3a0e3medYyeHHSN MNOJETr mMye IIe 3aBgaH

BukopucraHHgopyamKdM®BHIlMapnui "HUX TeXHOITOT.I
KITHUBOCTI BUKIanxgawuy B opramsniszaumniti HaB4Yal
nenwBaHHA 00’ €ekKTIi B, 3acCTOCYBaHHSA 3acob0iB
OpOTHIH 3B' 130K MIX KOpPHCTYXH®UEM CITOC yBad@
bopM&DIMIWHEHA Ka i HHHUX 3aco0b0i1 B y HaB4YalbHOM
T€¢€ XKUTH B1 1 NporpamMHOT O 3abe3meuye HHS me
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CTBOpPEHHH KOHCTpPYKTOpPCDBEKOI 71 TEXHOJIOTI1 YHO
BUKOPHUCTOBYETEh CH P UBKIJIJAIZIOHBE] A H P OT pa MH € 3abe3s3mne
3 000yBadvi B € MOXIHUBI CTHh BUKOPpHUCTOBYBAaTH c
OpPOEKTYBaHHA, SAKY MNpPONOHYE BHUKITagadU.
EnextpoHHI Ni ApPYYHHUKH 7 noci OHUKH HaJa
BUKOpPHUCTAaAaHHSN =€ p-E 8YNMH'1 Ki aHidi oipHMAAXI] 1 THEHXOH O T O T' 1 # . A
e TI1iIOIbBKHU OHmepernsag MaTepiany O6e3 MOXIHUBOCT
MO XIJIHUBOCTI KOMEHTYBaTH 1B A ec /T CO TC ay BRMEBACHDHHAIX M a T
TEXHONOTri i mQae BEINIHMKI MOXIHUBOCTI JOaA8 HAaBUIaMIl

3D-a 60 -Bd Mamip o 610BB yBKOTYHIC 5IC B tcih Hwe B a JOIMOMOT
apHHX Te¢ x HO JAutodesk Fusiont 36Q1 BeanrkPart(cipant CLOUD

cFusidn360 Teamume cni b HHHW €OIHMHHUHA XMapHHUNH TTPO
€ KTaMUu. [lepernsn, ao O66Mimap,meo 15108 12 Dr at ap o3 D i
11 B 6esmocepeanaHnnro y ©Opays3epi, BKIJ KYalWwWyH
mbox (FBX), I GS TtTa O6ararto 1 HINHX. [IpocymH;
npoexkrtyBaunusas 3D ngertanei wmamul[Bl. i BicmBope
04 a € IesKi enemMedaTu Big Inventors, Al i a
BOpoBa-aKi Oy HaABHI T a H € y a8 BHI NpOEKTH. C
Ke HepHHUH aHami 3, CAM BupoOHHUITBO. Ho B i
omecHu y AO0aTaTKOBHXUSION306600,9 1 K K JMKpUoaCkrYorp a X ¢ HFe p
O€EKTYBaHHSA, MOJIXCJIIWBAaHHS Ta BUPOOHHUITBO.

0 8 7o WX e g X
cTo EH3 R A T g
g M 0 =
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By: Date creat.. ~

|
v
%] OcHoea.collaboration
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&2

Bisox collaboration
(
06onowKa.collaboration

N

PucyndBwmBlaaTaxeHnHnsnidIdDrgpopsmyi Ha

Autodesk Fusion (pdabDimenduemages CAPus CAM,
PCB B e€eanumHy 1 HTEerpoBaHY XMapHY MOpoOTpaMHYy 1]
NpoOCTE€ OpramHi d4HE MO € JWBaHHS* 3 TOYHHUM CyiIIi
6e3mepemK oaHO NepexXoOnuTH Bia IepiomxirTwma HH A
O X JCUTBBl A 1 A neperasany T a pexaiaMu TNOpoe€eKTI B!
TpUMAaWTh AOCTYND JO @Nepernansagy Ta AOCHI JXeH
MOXYTHh MHOKpPYTHUTHU Ta 3pooOUTH mnmepepismu, p o3
03 aApYyKyBmITua®@BoD kdpenaHaKwy. camMma Moagelnb Oynae
MapHOMY C€XOBHII 1 B1 IB1aAyBaduli HE 3 MOXYTH
Puc. 2)

s cminabHOI pob6boTmu Hapmn npoekToM Aut odc
pexXuwmi BUKOPHUCTOBYETHC A Me X a H Ir3IMI 13 aM OaXTHbaH M X

~ X T W o Z
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CTBOPHUTHU A8 AE€eMOHCTOpPpaAaIMIi I OPOEKTY KIi1E€EHTY,
baxiBODiB 3 npoagaxy, S KUM HeoOX1 IHO HAaOYHO I
#2 AUTODESK Viewer > ocuoss collaboration D Help 98 App =
© Views A Modelbrowser (B} Propert @ setting 0 comments @ it (@ Screenshot

Pucywsdiep2rnsasag 3DPnmojpepm Ha

KopucryBaui, aKi1 Oynwu 3@armp osAme HY 4 JIOH UKD ,E KN
ITOoCTyn A0 MWNeBHHUX GYyHEKII . [Bpo) HKaopCUICTayHBHAIY €
OPONOHYETHhCS BHUOpaTuw Tpynmy Ta THpPOEKT. da i1
nanni npoexty Fusion Team. I[Ii cnss BUBAaHT aXKet

FusionTeam a6o0o BiagaRp@yusymbuRed@nupoagyKT BCTaHDO
[Iicnsg HagaHHS NOCHUIAHHSNA-I HAW 3ROPAGHYBAa BUM
pernsagaTtTu #HWOro Ta 3ajlWdUmMaTH KOMEeHTapil, H @
OrpaMHe 3abesn@mmaHBUuUpPadGwdesBope HHI B 1
uknaguaux npor pSelidWaksa3Dmaxiikxi a Mo »®Ha 1 HTET Py B .
pendietodaski Taxkxox 3 amaMEmPpaxuTpomPaibpbdy mmart do
Ctpiuxka3 6F0usmooentTymHa B cepeagoBHImMax 300poK
MO XHa BUKOPHCTOBYBAaTH MOXIHUBOCTI neperaas,
BUOKpeMaTwBaTu clkwmput oda it Bi6B ,p K mH O 01 ATPUMYIOT b
IeTamnewu) ; I AM (pavinu 301 prunr) ;celpdeW MG, ( ¢ a it
i ITpuUMYU®T B aEFE,; CknagaHHS4A, JIJuctToBHUHUH MeTadimn.
KopucrtTyBauam He mnotrpiO6HO 1 HESTaRAwBd®THE s kpc

[ = R |
o T T o

[lepernsagarTu ONODpPOEKTH Ta nNyOAiKyBaT“Ww KOMEHTa
nepernsay Autodesk. [Ipu mosaBi HOBOTO KOMEH
neperansany Aut odesk aBTOpY HajagcullaeThbcCHs cn
Peecrtpa Altoglesk ® e 3 k o T 0o B Ha 17 Hajgae 61 n1pme M
HalamTyBaHHSNS Neperinsay 3aBaHTaXEeHHUX MOOgECIneH

Hy xe 3 pydYHO neperasagartvH 3aBaHTa aXeHI 301
BUA1IB, mepepisiB, obepraHbp, OO0CTpa@3HEAI1 ppkymH K 1T 1
a 30Ppeu 3)

Jo ocHOD@paéxar XMapHUX Te€XHMDOKHIAa BAutH®e & e
JOCTYNDHIZCATORO y Ba Y4iBUKIagadgl MO XY THh mpaimowBart.]
3ab0be3mneuye HHKMNA yd adcyl KiEo r'30 Onypmbc T p OO 3 T,0CTY T OM
O HOUY arpmal 10BHAATAN ENITPOM U KiJbhKOMa KOpPHUCTYBadga
PO3BUTKY KoMaHAHOI podarxwxdDeypea®mIayT YD cHDJ
aKTyalbHHUX Bepci#Whd mporpam O0¢e3 He opXIMmMAHOCT I
3 HAMUTIPHMA Te XH1YHeEe o0oOCnHnyroBByBaHHS Ta 1 II€eHS:3
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#2 AUTODESK Viewer 5 &isoncollaboration @ nete 35 Aes o

O views & wodelbrowser [ properties 3 Settings Q comments @@ e @) Streenshot @ share

a4 B+ Qa2 fF wm @ @

PuycnoxP36ora 3 3D Momenniwo 301pkKmu

OqAnsB mobOiyma=xMapHIi TeEXHOTOT i i HaJ gawThsh miaa:-
cydyacHHUX 1 HcM@yewewsra BH 13 Dt a PO3poOoOOKH 1 HXEHE
KITHWY0BHUMHU KOMIODETEeHINI 1sMU HaAa PHHKY T0Opaimi. I
opramnisamnii HaBYalbHOTO I proepeecByl, p KiUH Tpeep3a YKJIT bUT
po6bdmwpopmMaTuizangia ocBIiTHU 3abdes3nmedye Oi OBHIII
Ha HOBHUMU piBEeHB, CIOHpuseE mHi ArorTosBIIi cydacHI
JaHMUMHU Ta BOJOJI HHSA pi3HOMaHI THUMHG. uu Gp o B HM

Buc noeéBximk opucTaHtHs XMapHHX TeEeXHoOIToOoriun Au
B1 I KpHUBAaE HOBI MOXIHUBOCTI DI PO3BHUTKY T
KBali i KoBaHUKX baxiBUoi B ¥ I E R JYI3HICTP AKE HE P B
HaB4YalbHUIH npoiec COHpPpUDCTIN] ERBEMAamMBEZ] 1ieidhe KT
Cy4dacHHUMH BUDPDOOHUYUMHU npomecamwmu T a mi ar o
baxiBUOD1B y chepi 1 HXeHeEepi1lT.
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1. SELM AGRO. URL: https://selm.com.ua/?srsltid=AfmBOoqglaCxWIl_1IU
7TWbU7_eVJISZV9qgkyiCKI5x50621MkX-hwo( ma Ta 3 BepHE HHS : 18. 11.

2. Hexait B. B. 30yTOBaAaMCIBSA IGIHAKCKHBOT DCHNDMHA
MamMUHOOYAYyBaHHSEH: Teopis Ta 0 p-aMkeTiu KTao:m OMGH O T
Bu-g MAIIY 1 M. b . XmMmemBA#ZOBEKOT O, 2016 .

3. Fusion Team - Single User CLOUD Commercial (Autodesi URL:
https://allsoft.ua/ru/p163646089@sion360( nata 3BepHeHHsS: 20. 11. 2/
4. Nepesza O. O. MoAe peosvmenx@snB .4 v u xHanyexoepnmina  /
BicHukKk TaBpi#HchbKOro JaTepxXaBHOTIO arpoTeXHOIO

MotTopunoro [ EnexTpounHu#u pecypc]. Meni Tomouns:
10.31388/222867420201-30.

S55Ctrykamnmne s, . .., Kopoo6xa, BC. B. ,CxCwxsnps,p ,P .
2024. ObopmMne HHS KpechneHUKI B y cepenaoBH I

Hani oHanbHUX cTaHOnaptTiB VYkpdlipawitTdaoaMdpKECP Ka
depaumuagegHozo azpomexHonroz2idYuHoeco YHIZbeDcumemy
(Jdunm 2 0-268.) , 150

p
3

6. Illa p o B C B. , Kd mMopummpa u Ba 01 1 ocCBi1TH 4K
eanii3zamii Ninew¥xpabiAOBPRI POMBATKY B €86ponet
0 . Hayk. .€295320024. Ne 9O
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YAK 539. 3

MOAEJIOBAHHSA IMOBEPXHEBHUX IDNAPIB TA IIOKPHUT
KOHTAKTYIOUHUX IIOBEPXOHb

OdromMi sla H. A. 5. e-mail: nataliadomina@tsatueduua

Txkauy ¥, Mi.At . H. e-mail: tma@tmmsapr.org
Taepiiicorxui 0epocaeéHul azpomexHoOonO2]l YHUIU
Mo mo punoeo

Hayi onanovuudi mexHiI YyHuu yHI 6epcumem “Xapki e

AKkmy ans i cmb ma noc¥MaMEKHTO ONYPWiORIBEEWMXH K O H C -
OHTAaKTYHWYI €JJEeMEeHTH 4YacTO BKIKYAaWTbh Je€Tal
ni Bmangawuyux abo MalWxe OJXZHAaKOBHUX HOBEpXHIHX
peho pmMu, 3 yOuacrTi 3avpanone HHGIL, T OUBMOW U IO OB
OHTAaKTYWUYUX JgeTalehd nNparHYTbHh AOCATTH AISA 3

HOMIi HanpbHO 301 KHUMHU TMNOBEpPXHSAMHU HE € ONT
aJlbHUX aleTainei Bi 1 OPpPOEKTHOT (moxubKmH |
b@apim 1 npu TepMooOpoOmi, moxuobxmu npu 3 01
KTOpPOM B ObhOMY BHNDAAKY COBOIPK HR B &M X T HIRA@AJ B
KPUTTBRKJITHaBMWO 1 ¢ THOBaHHSA HasfsBHOCTI Ta TMmoOJIa
piB Ta . Ilfokparxamwmwsds HAMAa KT Y KJTagae HAaAaMNPSsIMO:
HcaHUX Yy i pobdorTi
Ocnoeéeni wmamepi anullpowperiOmreein H@Ha 113 MeETOH/-I
KOHTAaKTHOI B3aeMOJJ1 13 eylpeaMKeyHBTalHBH 5 MO HICOTApayTKKIO1BiM

OE':I»-S—]:I’U*"?#':IOH
0o 080 0w

[1-6] B ka3 asBs H a HEe OOXBABL &DH a JPCOH HPXOTOANKRT/IHEONI € U ]
B3a€eMOOe e KDIHE TpyKHEKH BpPaxoBYITH5H BJI1acTHBDO
NoBEepXHeBUKa3 lugpe BHSA HOMI HAaJTIbhKOHTRXHIyPOH@M KT
nmnoBepxoHe JO0O3BOJNHUTH BUBYATHU -13€apKo0opHI00MB1aPHHO O COT
CTaHy KIOUHUTXA K T ¥ I 3 a pl13HUX yMoBL.pOQ@lmmmu 1mHor
MaTeMaTHYHY MOJIE€INIb, mapaHMATPIKEHIO p MA B8 @& HD HD
CTaHYy KOHTaKTYI0YHUX T1 7 13 MTOSB € [BXIIB SHM W € HOHISE
3aKOHOMIBPIHHIOIKRTY® GIT U B O CTE€Hd MaTeppiariima NIDBRPKTHTE
1 30ypeHHIH bopwmu MOBEPXOHGB KOHTAaKTYV¥IW0YHX T
nedbopmMoOBaHMUMN CTaH.

Ipu po3 B’ 93 aHHI 3angadyi Npo KOHTAaKTHY B3
Tpaagumnmi HHI MOJIE I (puc. 1) MO XKXKHIAT Po3 T nsga1arT
TROX KOHTAaKTHHUHXNT a8ROPCTKOCTE®ECH

Puc. 1. KodmsaxkxmamBmEOCTI mnpoMi RHM X mapi B
B1 AIMOBI JITHO
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le mpuHU3BOAMUTSL HXO 3060ypeHnsp |ufoMidEa 1bHHX poO3 I
1o 1 o Y ohwh 1)

O w0 dw YO dond dd @ dd YO dws (2

TaxuMmM YHHOM, MOXHa BCTAaHOBIWBAaTH 3 alexXHO
B3aemMonii Bi1iag 3MiH QGOpPpMH KOHTAKTYMWUYHUX TIi T 1
ma p.i B

Po3zpoobOmneHna mapabMe MPWYIE MO HMCOTAPSYIB a J a npaie
MOXIHUBILI CTE5h OJl€epxKaHHSH H® B P p-ik e §il ouphpvoopBMaaHuu i  cnrpa
CHUCTEM KOHTAaKTyYyWYHUX TI1J WOTpHU BapiwBaHHI 3 €
BIlIacTHUBOCTE EH i xHiI X mod B@MYPHAER MM 1 B @RIBBI.A HHA

1
u
B
M €0TJ U Teopiil 00poOKwH MeTaimniBs THUCKOM, TEeOop
HepiBHOCTE W, MeTOHa [/ KITEWEHHBWMU XT pHUBHME PTHIOR 0 T
napaMeTpPUYHOTO TBEpPpHIAOTI JIb HOYHMUOC 710 Bl O BPeOP3 XPHAEXBYOHT
NIPOBOAUIHUCH 1 3 M 3’ alOITYeUYPEHHUHXSI M C UKCOT € M ANSYS T a
HaBenewno one s Ki ONpUKIAaDHU pes3 ylerpoap™MIOB a H® T I 1
CTajHoyc i N1y BaHOT C M-€3TacrMOMT-OTH WP U IPHHD)H ¢ 0 H

Puc. 2. l'eowme W peyHEHMACE HTTAHA MO J € XM CT @ MHI T XK YIB a
«TyaHWBOHOTOBEDPHI I »

T=0,6

Puc. 3. Pos3smoaginum exBiBamxeHTHHHX 4H ammmp;y XK€ H
C=10"H/ m
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piHoBaHMX MNMapaMe THPPIMBE HBEOK ADY €C,I1 RO a T PKWI A X
b 0BI1 H KOHTA QKTHI H KOPCTKOCTI KOHTa

BaHTA aXeHHSH a KOHTAaKTHUMUT a@@KMAB aKHOOMITIOO HCC TH &
AMO mnponopuni iHi BEAMYEEDHBMBPHT G K8 HHAKOX
u CHiBHNaagaKwWIYUX HYIDBEPIXIHSI X OHTAaAaKTHI A momgart

€C HIIC HH A M

KOHTAaQKTHOTI

K O

KOPCTKOCTI
THCK 1 ¥IEWDPMOBRHEHOHNONIEYXREKO 3 HH XK
Konumw x dopmMa cnpsgsXKeHHUX MNOBEpPXOHB 3a3j3HaEeE
AXTHOT O TUCKY T a KDeM(IOHMN HBra HO T 0P YOKR BHIDY b1
BaHTaXeHHS MNOPYIYETSHECH OnHak TeHOIEHII A
MXKXEHHS Pp1l1BHS KOHTAaKTHOT O-IaT@H@E@KWO B a HKOOTMOI OCHT ¢
TUMa €THC A

HTaKTHUH
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BUKOPUCTAHHSA KOMII’ OTEPHUX CHMYJANI W AJA BI
¢l 3 UYHHUX ABMUII

NAaaneunuyk A. O, , k . T . smail: alena.dyadenchuk@tsatu.edu.ua
Anxraess3 0o.0ByBau B MmO o ¢ setmaik findsoviet@gmaitom
Tasepi ticovKkudu 0epoca e H Ul aepomexHONO2I YHUIU

Mo mop noeo

AKkmy anovHi cmb ma nNHOCYMAROBKAK MPio 0ayY MaUC HUX
IO OTHCTaHODI HHOTO Ta ri OpuaHOTO HAaBYaHHSH B U |

OIS BUBYEHHS pil3HUX S BHII, y TOMY dYHUCII 1 )]
cyuacHoOoi [Hoepam®@maBHTHI OpPOTpaMuloXMO NTHEIOT B P 0 |
MOJIE€E THBAaTH CKnaapgHi b1 3uUmuHI S B HIIOAa , 3abe3me
i1 mocTpani# npomeci B HaB1THh 3 a B]J A Cay THOCT
BUKOpPHUCT aHHSH HUPpIoOBIBX T 4 € X B @IDOMIT Ml OCBITHI1 #
TrHYY4KHUM 1 ajganToOBaHWOIMNBOICHERIMB BNdPyBsmami Bo ©

Ko MwiT e pHI CUMYyTs1i i TO03BONAKWTHL BHUBYaAaTHU i
piBHI, 1 0 3 Ha4HO Oi ABHIY € piBEHB po3yMIi HI
adcTpaxkTHI MOHSATT A 01 I pmM JTOCTYHNOHHUMHU T a 3 p
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pi3HIOMRARIH mDpoImecH, cnmocTtepiraTtTua 3a 1 XHBOIW IO
HEMOXIHUHBO CTBOPHTH B pPeanTbHOMY €EKCHODEpPHUMEHT !
9u acTpRiIs mamH BUKODPDHECMMHHSHTOPOEB PBMCBI T]J

HU3 II1 oo c aldyarMel v b, 1 Mirmedénd i, CnoO®BaggHUK
At ama HuG.xk,a bnar/bMa,pe Brad oBi®.TTHAO T © H M H X BYe€HHD?
binpepmicTphr UmMHUX P@fOpP WCCMPCAUTEOBISA YBE HKAO M T ' ¢oaT @ @ H O 1 0}

B MKi JIbHOMY Kypci, OJHaAaKIOK(ORAIPBEOBHYUM i HH I T B €
C KMHauX (1 3 M4 HUX AIMIO MM BAMOIOBEYIBIRCYHIHB © € BHI M M3 a II 1
OCBI THp®I ®C Y .

MetTow nganHnoi pobGoTuwmw € aHanTi3 MNMepeBar BHUKO]
Ta BHUBYEHHS MOXIHBOCTENW 3adHGOCYBFMEHESTI BONY K
« i3z mkay».

Oc nwis MmMamepi anu . OKoocwni’ OKIEec HpHAAL cCuMynTsmi i
HEeB1J1 €MHOKW 4YacCTHUHOKW CYUYacCHOTIO BHUKIAagaHHH
37aTHICTGH 3Ha4YHO poO3 MWUDpIWOBAaTH MOJXIHUBOCTI :
NHOsfACHEHHH CKIaJIHHUX b1 3 MYHUX 1 BOCIR.1 T BH &MY U C
npoimec i Ma€ HH3KY m@mepeBar, ne s K i 3 HHUX Ha.:
JO0O3BOJSIWTH CTYIEHTaM JocCiaIi AXYyBarTH 1B M IOAa,
BIi ATBOpPHUTHU y peanTbHUX YyMOBAax dYepes3 o0OMexeH
HaOopuKIa/m, HY 1 BHOGPBOOHGE MOJZEIIBaTH C KIJ aon
BigbyBawTbhcsas B MacmTabax, HEe 10CTYNHHNUX JOI4A
aToOMHI onpomecu YHU KOCMOIOTI1 UHI g B U IIa ) . o
MOXYTHh BHUMATraTH JOPOTroro OOTMXIEPHHSI UMY G@MI
€ O01apmW AOCTYNDHHUM 1 HCTPYMEHTOM, oo T O3 BOIJ A
MEe HIIHX BHUTDpPAT

icTh Ta
(H1 CTHBh
HH S a
U B HI ‘amisgs Ta
BaHICTHB
IoBaHI1ICTHb
Puc. 1. IlepeBarm BHUKOpPHUCTAaHHS KOMI OTE€DpPHHX

Y 3aransHOMY Kypci b1 3 KU IupoKS® 3acToO
1 HCTpPYMEHTH, K 1 TO3BOJNSASKWTH N1 ABUMUATHU € e K
61 n1pbm 1 HTEpPaKTHUBHUM. KomMn’ orepHI CUMY T amii
3aMI HIOOT b TpaawWuIli i HALH 10 1 TAaX OHl @MYy KIOOB MBXU KJIOacaial J XK ¢
bi1i3uUKYy 61 1 b m JOCTYINHO I, 3 pO3yMiaorw T a 1 H
JO3BOJNS KT, ajgaNnTyBaTH MaTepliaaluw AO KOHKDPET
YyHI BepcanbHUMHU 1l HCTpyMEHT aMH I BUKIa/mgay.i
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o J1 aorpdm , 1K 1 MOXYTHh O0yTum e(PeKTHUBHO BHUKOPHCT
3aleXHOoO BIJg OoOcoOmTMBOCTEN TeMHU Ta HAaBUYaAaITbHO.I
Taonwunosa 1. Cumynansguoi i OIS BHUBUYEHHS (Gi3 HY9H]

Po3ni a(m IIlporpammu Mo ka1 MBOCT I np
Me x a H1 K PhET Interactive Hocni nXeHHSA DPYy]
Enexrtrpoma Simulationd 3], a1 €10 pi3HHUKX c
Algodoo([4] ENTEeKTpPOCT aTHHUYH
nmoge) .
i xpo SimFlow[5] Hocni gxXeHHGH o u
aepoauHa ra3srgpOyITEeHTHO (
T a 3aKO0OHI1 B b ¢
MOJTZEJIKWBaAaHHSA PpVy]
y pi3HHUX YyYMOBa)}
TepMoaguHu PhETInteractive Jocni gxeHHH
Simulationg 3], poO3 mMUpPpEHHS T a3
Energy2D[6] Ta TeniniooOMIiHY
BOJMUBY NAMAMET P
00' eM, TewmMmepa:
EnexkTtpowma CircuitLab[7], CTBOpeHHS €J1¢eK
Ansoft HFSS 8], pPi3HUMH K 0 N
PhETInteractive (pe3sucropmu,
Simulationq 3] KOTYIK H , Il onwu
HanpyrHwu, CHUIH
TaKOX JOCIHI JaxXe ]
Ta Kupxrodpa.
Jocni gxe HHS
€T eKTpoOMarH HI T HI
nonspu3anisga, omil
3 MaTepilanamwmu,
EeNTeKTpPHUUYHUMH T
DOJ s MHU.
F'eoMmerTpu,]| PhETInteractive BuBue HHH4 3 aK
XBHUIBDBOBa Simulationq 3], 3aJ0MIEHHH4 T a
OpticsBench9] noOymoBa ONTHUYU
I1 H 3 1 IBepKa
boxycHOTI Bl ACT
aiudpaxnmii Ta 1§
XBHIBOBA PhETInteractive BuBue HHIA BlIacTt
Simulationq 3], (guacTtorTa, I 0B
Ripple Tank Simulatiofl0] (a Mo a1 i Ty n a, B ¥
CmMmOCTE®EpeEeI}KeHH
nudpaximi i Ta p
P13HHUX CcCe€epeJyoBl
AToMHAa T a PhETInteractive Jocnani gxeHHS 0 Y
b1 3 uKa Simulationd 3], npoimeci B pa
Open Source Physi¢$l] |po3 manny, S B U I
nepexonis, Hac
peaximi#.
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TaxuM YHHOM, BUKOpPpHCTAaHHSNS KOMHID WTEpPHHUX C
a KI UM KpPOKOM Yy MOagepHI3amii OCBITHBOTO
M O M I 0 1 HTEepaKTHBHOCT I T a JOCTYMODHOCTI
I 0 THU Tpanaguimi i HAI1 030 MIEPKOCBHEHI€E, H HISIOMB ~€IK3Call € P U M
B U IKazx, KOJHU #HWAageThCs MNMpPoO BHUCOKI b1 HaHCO
e a0 YyOHI CTh MHNEBHHX YyMOB.

BoHwu CHpHuSKOTH bopMyBaHHI TIHOOKOTO pos3y
Xy HOK i XHBbOT Bl 3 yraini anmiMO XJIHUBODEPa K THMOBCHIO
qIX 00y I 0 HaBYaHHZH. BukxopucrtaHHI T aKH¥uKX
pcnexKxTUBHU AIdH4 i HauB1l nyamnii3amii HaBYaHHIH
i €EHTOBAaHUX HAa NOTpeOU KOXHOILO CTYMACHTa.
TaxuM YUHUHOM, 1 HT e TpPMYIJ HI IKID MYI " ROY B P HAR1 T U K ¢
0Oe3meudyurTH A K1 CHO HOBMUH piBEeHB 01 AT O0OTOBK
i T BHAIME HHKWO 1 XHBOT 3anl KaBlIeHOCTI I, KpeaTHuBH
Jadb o MYy PO3BHUTOK T akKH¥HX TEXHOJIOTI 1 H MO X e
KaaHi Hs1 (i 3 MKMW Ta 1 HOUX HOPHPOTHHUYHUX HaAaYK.

T< Hw w
o =

[ = I B

H o o oW

c "z

DT o = e

ool e R
=5 © = ow
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1. Ianenuyxk A. O. , I BaHnoB B. C. 3acTOCYBaHH:
mi IroToBIlI baxiBOiB BHapmgaeil RARKTPNOCHOPDO:!
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https://energy.concord.org/energy2dh a ta 3 BepuHeunHs 21.11.2024)

7. CircuitLab.URL: https://www.circuitlab.com{ tata 3BepuHeununs 21.1
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v ]I K332.2:004

NJNAHYBAHHA POBIT H“(IOE(IFMIDPE)HHPHOi CUCTEMHA
I ZEHTH®I KAOIIT OBJHUYD HA 3 OBPAXEHHAX

B3afines, 1AOMBau BwUMmOI oedmmails azaitseva938@gmail.com

31 Ho B e¢cBrap mh.ulw. 1 a u e-mail: olha.zinovieva@tsatu.edu.ua
TasepiiticovKkudtu 0epocaesHudl azcpomexHONOR2I 4YHUIU
Mo mo pmunoeo

AKmy ansHi c mbp ma nocmwaHOYBKWAC HWD My O 1CeBUIUT 1 p
KOMNO' WTEpPHUX CHUCTEM € OXHHUM 13 KJY0BHUX a
1 1Thme BAMEAOCTKII 3 aBAgAaHSD, HeoOX1 ITHI CTH® y o i
Terpangii pi3HOMAaHITHHUX GYHKIODI A O0OOYyMOBIWIOT
Po3spobxa KOMIO’ T EpHOTI CHCTEMH mMoB’ 53 aH.:
ob6nmewm, 1K 1 MOXYTh BKIJIKOYaT HKE OB MIIB OHHA €4 He TH11 BC T

p
Yy3TOAXEeHHS pobOOTH Ppi3HUX MOIAYyIA1IB CHUCTEMH)
K
i

=W
= O\

ocCcTi T O IO . TomMy po3pobOka KoMID TEDPpHOI cu
Ixonay, mo 3abe3smeuyuTdh SAKICHHUMHU pes3yabTart T
Ocnoeni i awmune @ o c 1 i dbreaminyss a H H 4 ‘O BT PEOK U K
UHCTEMH 341 HCHIOETSHC A 3 a JOMOMOT O IO METOHaY
npaBiai HHS, mo 1 CTOTHO B3HHUXYE TEpPpMIHHU PO3 PO
CucTe®sMpe XeBOT O NJaHYBRKMK@E|area ynpaBiai HHS
— CKnTajgaHHS I ¢ pBEeWI3iHKAy4Y C€CHTHASN i TBp UTBaa 1 0o C Ti1i p o0 O 1
- mobynoBy MepexeBoOro rpadixka,;
— pPpO3paxyHOK OCHOBHHUX MHTapaMeTpiB MepexXeBoCc
Becs kKomMmunexkc poOiT 13 OIpPOEKTYBAaHHSA KOM
oci 6 a 300paXeHHSX MOXHAa MNOJO1JTUTHU HAaAa €Taimndtd
1) Aua , Y3TOIDXEBHHSNTEXH3 AHBECP]XanBgaHHS:H
2) AH a €eXHONOri ¥ momyky oO0x1umuyb Ha 300pax
3) Au a I UTMI B 1ageHTudi xkamni i o01uMUYs Ha
4) Po3 OpPHUT MY
5 Pos y I 00po.6Okm
6) Ct B qIeni 3TOPTKOBOI
7) Pos pHicHOTO. BOY
8 Pos ro MOAYIKW CH
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9) Bu pobnenoi cwuc
10)IT N0 HNpPOEKTYB
11)B u T Ha .po3pobEK
12)B u adeHH alThrHHUX .Ta €K
13)E « OEM1O4OHT P Y HTYB A HHSA M HNpPOEKTY

14)0 ¢ MIEHHS Te€eXHI.4HOI MJAOKYMEHTa aTIni:i

MepexeBu# TpadiK TOpPpEeACT aQIBATHAEMI GHFO MOME ¢ 6 ]
4 K1 H 3 000paXyFIT3bKCyd TBa3 apeeM3oy3JBb Ta TH BC1 X poo6i T,
K1 HIIEeBOi MeTHuH po3poobdKHA.

[lpy NoOynoBTpPHGPEXHBMEK OpPUCTOBYWTBHCS JABa
pob6botu .Pebaoma@aiipomec, nmo BHUMarae BHTpPaAaT dYac
Ta MaTepilianbHHUX pecypciB. [ToxismMu Ha3 UBAIWT
rpadi xky monii 3o00paxemoaMy BHUTIS A1 TyYypTKIiIB 3
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IIi ¢c o4 CKIlIapgaHdHi4 TOKIamgHOTO COHHUCKY po6i1
BCTAaHOBIEHHSIS NOCJIIAOBHOCTEHNH pobOiT Oymo ckKiga

Taonuuopsallelpeni k poob6iT T a moai MEpexXeBOT

b

KOMNO TEpPHOTI CUCTEMH

No Kon o B xmu
R Honxgi = pobo 3MicTtT pob6l poboi
oo J . .
1-] I H i
1 2 3 4 5
Anani 3, MOT O Aunani 3, IMIoT

1 3aTBEpPaXKeHHS 0-1 3aTBEpPaXKeHH S 3
3aBepIme HO 3aBIaHHI
Arani 3 a AHani3 anar op]

2 ineHTHndl kami i 1-2 igenTtTudi kaini 5
300paxXeHHI 3 a] 300paxeHHI

3 [ImanHnyBaHHIH I 13 [ImanyBaHHHA 3
ONpOEKTYBAaHHI ONpPOEKTYBAaHH S
AHani3 T@eXWH®I AHnani 3 T {

4 oci6 H3a0 O pay 14 BUSBICHH S 7
3 aBepIe HO 300paxeHHI
Busunauemno B U Buswawdenns

5 35 po3pobky 3
po3pobOKyYy Ta 1|

NPOEKTYBAaHHS
6 AnropuTtwM po3pi( 46 Po3spobxkxa aunr 5
BusuHnaue HH 4
BuszuHaueHno K a

7 . 5-7 T a eKcnanyar 5

eKcnnyarTtani dH
BUTpaAT
Po3pobxka

8 Mo ay me ©6pobd 6-8 006poOKH 5

300paxeHBb PpoO3 |
300paxeHb
Po3zpobka Po3zpo0Oxka

9 HMOBI1 pHI CHOT O 6-9 HMOBI1 pHI1 CHO 5
TpUOIETI1IB 3 aB | BOYyIZToOoOBYBaAaHHSH4
Mogens 3TroOpTEK CrBopenns

10 A p 6-10 |[3TOpTEKOBOI 7
Mepe Ki TBODpE] .

Mepe xKi

11 Pospobneunut 10-11 Po3spobxka 4
MOIOYITbh CHUCTECM MOJAYITHO CHCTE

12 Bunpob6yBaHHH4 11-12 Bunpoo6yBams H 3 7
CUCTEMH 3 aBep] po3pobmeHOIT

13 ExoHnoMi1 uHE 0 712 ExoHnoMi1 yHE 3
NPOEKTY 3aBep] OOTrpYHTYBAaHE

14 TexH1 4H a 14 1043 O(l)OpMJ‘IeHHSI'" 6
obopmMneHa JOKYMeHTa ami i

Bcroro 68
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IIi ¢c 14

Mepexi,
Bl J1bHUI
Ha

T a

yaCOBHMH

ME€pEeXKHOT O
HIpaBHUIDbHDO

pPUCYHEKY

S K
peszeps

CKJapagaHHi4
T a K1

paHHI
o0 s

MEepe KHpaT3op axyadirma
mi3H1 T

mapamMeTpamMu
rpadi kxa

po3paxyBaTH

}—5—4 o

B0

T a
KOXHOT
1 npeacTaBlIeHUHN
BouMIL 1 11 élp m ™M
Oynmu

T a

B Mepe xi

S
.

yacoBI

~
10
'O
0
/

n| ¢ a o1
€epMI HH 1O Y 3

mo i i

napamMeTpHu

MEpeEexkKeBHUIH

rp
CKPHTHH
BBeaeHI
MeDpe

7

"

PucysMeptxeBuit rpadi k po3poOKH HpPOEKTY
imeHnTudi xamgii oOATMYBP HaAa 300paxeHH
B TabOnmeimel2iHpPoO3 paxoBaHI mapaMeTpPHU Mepex
TadonuasRo®2paxyHoOK mnmapamMeTpiB PpobOIT mHOpoexKT
i neHTudl xkanuii oOnTmMYyp Ha 300paxeHHSHTIX)»
Tpus Paunun Pawnn|lIli 3H Oi 3 u H01i Bi
Ko . TEepM TepM|TepM H U i .
p et noqasaKiHnoanep.MpeseHHH
BUKOH 3aKi1H pes3 ¢
TH g p o{ Y A Y lua po T2 yac
pob6o pobObolpobo pob6o
tij Tpidg Tp.go| Tomi.a T o R m Rcip
0-1 3 0 3 0 3 0 0
1-2 5 3 8 5 10 2 0
1-3 3 3 6 19 22 16 0
1-4 7 3 10 3 10 0 0
2-4 0 8 8 10 10 2 2
35 3 6 9 22 25 16 0
4-6 5 10 15 10 15 0 0
57 5 9 14 25 30 16 0
6-8 5 15 20 17 22 2 0
6-9 5 15 20 17 22 2 0
6-10 7 15 22 15 22 0 0
8-10 0 20 20 22 22 2 2
9-10 0 20 20 22 22 2 2
1011 4 22 26 22 26 0 0
11-12 7 26 33 26 33 0 0
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7-12 3 14 17 30 33 16 16
12-13 6 33 39 33 39 0 0
Y Tabnumnogi BHUKOpPHUCTAaHI TakKIl ©TO3HAa4yYeHHSH
— i-HoMep momiil, mo mnmepenaye poboTi ;
— jJ-HoMep moaii, mo 3akKiHYye pobOOTY,;
— tj-TpuBanicTh BHUKOHAMWMHSMB ;pobOoOoTH I
— paHHI®H Tepw™MiH -jm:ogBpr.xry. ipjo6Toprim i
- paHHI W TepMmMiH 349ki1Hdp.eunmyg podeorm.i1j +
— mi3HiI # Tepw™MmiH-mo dlant. xuy.-tipgjo 6o 1T . i3 . 1 ]
— Illi3Hi# TepwMmMiH 3jaki Amemnmuim) pDwjoT nu i
— moOBHHUHU pe3epsy :uaRcmyifljph-dijo olt u i
— BinbpHUK pes3epB ua-cIpi-tipod6oru: RBij = Tpj

P o 6 o ¥1#4-6-10-11-12-1 3 Ma T b HYyJIbOBHUHN pe3eps gyac

YyTBOpIWIT b
3 po0OKHU CcKITazmga
[Tpwu

o
o

CKIIala

=
o

w I
o O

KPUTHUYHUHU mias x . JoBxXuHa KPHUTHUYIH

€ 39 agHIi1B.

MoOCIHi Ao BMMWMAMY UEKHUKOHMAL X PpobO1I T TpuUBamgIiCoI
6m 68 nmHIiIB, TOMY JONiIJIbHO TNPOBOIHUT]I

adi Ky.

[To6ynmnosBa
3BOIJSE
BJaHFB

Ta 3ab0e

Bucmnae klua x um

4 08 oM -
O o0 & X = H
— o o
w H
T = 0w <

""O"U»-e-

Wz g o

Cnucok

H

€

X H 1
I'pamMoTHE
EKTHUBHI W oprTa
ob0bmne M. Bpaxos
KHa
IONOBI1 TaTHUME C

B a

HHA € K JI

1 IMTO0OBI1 JaTH™H

M H

noTrTpeoy

IOOBI1 THI1ICT

i
y H

HH1 pusmu
1 CKIaJggHx

CTBOPHUTH

l.€EropuyeHK OB
ONpPOEKTAaMHU. IInmamn

2 HeuBononga

MepexeBoro rpacdiky € BaXIUBHUM I
BHM3HAaYUTHU KPUTHUYHKFH JTIWMHA ST XH,¢ KO W T HH H I

3MEeYUTH ONTHUMAIBHHUMKU PoO3MmMOAIl I
YUHOM TMNOpaBHUIbHA HNOCTaHOBEKa
IYOBUMHU GaKTOpaMHU YCHOI1 IIHOT O
Me 1 o Topreabva M1 akcoyp. U cProy3BpaoubikBa 1K O]
€ Y1 TKO CHITaHOBAaHOTO Wil JOXO0/I)
b Cy4YacHUM BUKIHUKaM PeTeunabpHe
KU, Takil 4K: 3NM1i @Hb BABOYDPOUAIL P
0 mi

NilaHYyBaHHIH po0Oi1T onpu CTBOpPpEHHI

Hi3anii mpoumecy, HAO03BOITSAE yH
yH4YHu BCl acmeKTH IUpooreikit)y, ( B
CUCTEMY, 1 K a 3aA0BOJTbHHUT.]
y4aCHHUM CcTaHAZapTaM SKOCTI

6 UKOpUCmMaAaHUX O0xepe.

O. B. , €ropuenkona H. IO |, Ka-
yBaHHsA:M.HaBull. nltlers He v Kar,i 82 0 IK

J. B. , Ilunume HK O K. B. Yomoc

nianaHnyB amHpHose KITTy / Ex onomMi unuit BicuHB8MLJounbacy,

3.Ponamycxk, r. 1o. , Konnme Cx,yp€CoM, , CIIAmy Me p &
nnaunyBBaHunHsgs H fipopxdThavermii ic b K U | HayKOBHUIMH B
TexHiuHi/XePpa@ayHE®Db KU U Il € peHKAOBHHOVMMIIL U HE H p Y pH B € P
XepcoH: Bugasuuwuuui agi1iM «BEXS6rBeTHK D, 2023.
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v ]I K004.438

I MI TAII AHE MOJEJIOBAHHS B ROGHDRKEHHI I
I HOOPMAILII HHUX CHUCTEM

3i HoB  ¢cprap mh.MlR.OT a 9 e-mail:olha.zinovieva@tsatu.edu.ua
TasepiticovKkudl 0epowaeéHul azpomexHoOnNO2l YHUIU
Mo mo punoeo

Ak my anvHi cmb ma noCcC MAdH CEYKIa CHD MO eCcBUl T 1 1

c
1
i X
K

HCTEMH (1 C) € OCHOBOM GYHKIOI OHYBAaAHHH 01
HOpacTpyKTVyDp. 31 3pocTaHHSASM CKIaJTHOCTI1I Tak

NpoeKTYyYBaHHHA, TECTYBAaHHIH T a ORMEHMUMI 3 a I ]

JKOY 0B UM iHCTp}IMCHTOM PIGRIE BI/IpiH_IeHHH o HuXxX 3 a

Ho HaWoi aop 4a2aCTHX HIO0OMHUIO K B mnmoOymoBi

op

Mallii3ani g nNpeaMeTHOT ob6bmacrTi, HETOYHMUH

1 TpbK1CTBh TpobOITE M, NOoOB  Aa3aHMUX 3 Po3pobOKOIW

M i

JaHUKX, OpakKTHUUYHAa Bi ACYTHI CTH®h np BeomKIyi B C |
8 |
i

Taui HOrCO MOIDEJIKBAaHHSAH.

AKTyansrHiICTGHb BUKOpPHUCTAaHHS i1 MiTangli HHOT O

pos

pob6bni IC oO6ymMoBneHna mnoTpebOow B aganTtaimi:

cknagaictw I C Ta HeoOXi1iI THICTWO 3HHUXEHHS BHUTYP
Ocnoemni Mamepi anul Woraiu 0iee s H MmO 1 ¢ 1B aHHS

MET
oIl
p o3
cCHuC

b1 3

Ol 0M aHanmi3y T a NPOEKTYBAaHHTH i HPopwMa i
HIOBAaTHU 1 XHIW pPOORTHNOBDPDYMODBHNYX. OBaBEEKHU 1 M
poOHUKHU MO XY THh BUNpoOOBYBaAarTH pi13HI C II
TeMHu, oni HwBaTH 11 OPOAYKTHUBHI CTBH Ta BI
MYHOTO BIHONpPOBAJJXEHHH

I MiTani iHe MD@CMPBARESIKOMBIG poad i IpsH O 1 MO e

M1

—

1
Tye pobOoTy peanpbHOiI abo ysBHOI CcHCTEMHU Y
I

OO AT ace€ y BUBYE HHI HNOoOBeEeOl HK U CHUCTEMH oni g

o

TpaTterii tTa omnm3dumMiizanii Ti pobdoTwH

[IpoBene HH 5 I OC 1 JIXKIESHM iMi TBUKUABPACT © a HM O J ¢

I 03

BONTsS € OULIHUTHU €ePeKTHUBHI CTb JOCIHI1 AXYBaHOTI

aHalll THYHHUX MOpOgeIllein, ale 3a PpaxXyYHOK BI1JITBOD
YV koHTekcTli 1HbPopMani MmEHEMX cuUcCcTeEeM 1 MITaimi ]
— MOJENHOBEOEBXI B JaHUKX,
— OONi HKY HAaBaHTaXEeHHSI Ha CcepBEepwHU, MepexXeBY
— aHamIil 3 OPOIXYKTHUBHOCT I cHUCcCTeEeMH N1 O Yac Oi1 K
— MOITE TKBaHHSHI nmpoimecdi B Oo0poOKHU OTaHUX, mo I
apxitextypi IC.
[Te peBar o Xi MM OTAACIYIl CHHH HE MOXIHUBI CTH 3aMIl HH 1

o C

=

11 AXKyBaHIH cuHCTEMI y peanpbHOMY MacmTaoil

oni i y TewMmi poOoTu mporpammu. B pesyansrTar
oboTy Mepe Ki OPOTSIATOM JAUBITHKBO X0 [J HIME,A IO
epexi B MUPOKOMY Al ama3 oH1 m@mapamMeTpil B, 1 0

B cywacHoMy 1 MiTani WHOMY MOJXEnTWBAaHHI BHK
— I HWCKPpIROXTMHIOE B € M O-IEee] KMBEATHOHAI 1 M1 T a i WHOT O MO JI
OmUMCye CcHCTeMy HK MNODOoOCJaAiAOBHICTSH mnoxaii, 1 0
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gyacy. He onwmuu 13 HalWmomupe HI MUX WOl AX0a1 B
Ml X moaglaMH € 3 M1 HHHUM, a CTaHHU CHUCTEMH 3 M

— CHENMHa JUHAaMI K a BUKOPHUCTOBYETEHC I pig) "
cTpaTerivyHHUX MOJEDEH. [Ip u BUKOpPHCT aHHI i
CHUCTEMH OynywT®BCH rpadi gaHI I1iarpammu npu
BOJUBI B OIHUZX mapaMeTpi B H aH al HOIKI H OBB 1 Y alcuix,
IiarpamMm MOJIEAIb HMEPYETBCS HAa KOMI

— aTreHTHE MOJICIIWBAaHHSNS JO3BOIISIE OauyuTH B3 ace€]l
HaBI1TH5H 0es Y41 TKOTO npeacTaBIleHHSH 3araan
MOJE AIBAaHHS 30cepeagiKeHDO H a i1 HOMBiOMYyaJIb HU
MOJSAT ace€ Horo BiaMiHHICTB Bi1iag Oi1insrm abcTpa
T a THUCEQ@PRITHE®OT O METODNIY, Opi EHTOBAaHOT O H ¢
MOJEDIBaAaHHI CHOYaTKy BCTAaHOBIKKTBCSA THmapawm
BU3HAa4Ya€ETHECH imx, maoBBTeONM OHOKiam i(,J) om0 7 a T Ha HHSA,
KoMmasHii). [ToTiM BCTaHOBIWKOTBLCSHA 3B' A3KH M
3anmyckKaeTbhcs MOJJETW0BaHHS
Buo6ip nigxony 3al1€XKHUTH Bi 1 CKIaXTHOCTI ¢

JTOCTYNHHUX TMNpPpOTpaMHUX I3 MOge@uire.d AmshopwmanpiHH
yacTIi me BUKOPHUCTOBYETSHC A ri OpvumeaIH aAaHIHEMX 1 ]
AaTEHTHOT O 41a JIJi ECBRO[T €T HM® J € J1 OB & H H 5

MIpomec i MiTami HHOTrO MOJXENTIWBAaHHS CKIamgaeT.]

1) PopMy T110BaHHSH 3angaus u3 HHhay a mowr @ M W amarnl gJOoCcCJa
O4Yl KyBaHi pe3yinbTartHu, 30upawThbC 4 oIaHi mp
B3a€e€MOaA1l 0 KOMONOHEHTIB CHCTE®EMU.

2) CTBOpeHHS KOHINCHHEWRHBDHOHHSMOME@HOBHUX €lleMe
napaMeTpH eleMeHTI B, BXYABTaT®M BIMKAMEHEI1 €
CTBOpPEHHS ONDUCOBOI Mopagemni, sSKa CIYXHTH OC

3y Po3s3pobka MOOZEenNWHWYOro ajJlropuTMy Ta mnoOymTOB
Mo ne nwwyu it AaJITOPHUTM OmHuUCYE HNOCIJI1 TOBHI CT

GyHKIOD1 OHYBAaHHH4 mia apxsomMy  Gioip M R @ HH B . Onuc M

AaJTOpPUTMY HNOYHMHAaETHBCSHS 3 BHUOOpPY cmnocoby 1 Mi

MO Zge€EIi DO AT ac B 3 amuc.i i1 OTHI €10 3 MO B I

cnmemnmiani3oBaHOT ), TpaHCIISII i T ap aH aHJlyarrmo JUi0€ H |

60nokoBoOi (MoagynanbrHOiI) moOymTOBHU THmpoTrpamu, 1 0

OKpeMi MOAynaTi Ta MNMOBTOPHO BHUKOPHUCTOBYBATHU P

4) MMporpaMyBaHHS 1 MiTani i“HOITi Mmmormermip a( p o 3Hmo 0Oe
301 HCHIOETSHC 4 BHOMPT uBa@ad Gi BMOJIR JTI0OBAaHHSH, :
nporpamMyBaHHS Ta HalaTroXXeHHSI 1 MIiTamni iuHOTI

55  BunpoOyBaHHS T a JOCII1 J1Xe€HHH4 Moageni, I e |
Bepudi xangi g MonmgemxTi, OmMi HKAa AaJgeKBaTHOCTI,
MOJTE A1 NTpao MIeHIIFIPp©® KOMMNOIEKCHOTO TeEeCcCTYBaHHSI [

6) flnanyBaHHIH T a ONpoOBEAE HHSH 1 MI Taungi HHOT O
TEXHOITOT1I YHO MY eTarni 3 01 HCHIWETSHC A CTpar ¢
iMiTani HHOTro eKCHODEepUuMEeHTY. PesynsTartTomMm €
EKCOHEepUMEHTY, 3agaHl YMOBH 1 MITamnmi WHOT O 1

7) Amani 3 pe3ynsrTarTiB MOJE THBAaHHSIHT. HJocni gH
pe3yITbrTaTIiB MOJAENBAaBHMRACHE MNP UBHEEC[AHAC P4 HIE
0 s mnociuni TOBHICTEHB JOMOMAaTr akw BpOOCIpeECryr U T ac

3a0e30eyYynuTHuU OTOCATHEHHSI ODTOCTaBIEHMUX NO1Ieun MO
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CyuacwHI nporpamwsi 3acobmu iMiTami HOT O
BTOMAaTHU3yBarTH npoimec CTBOpEHHIH MO e i 3
OMHOOH3® HT,KH X Oynyertapisunweome 1bHTRP Ge icy, 0
Kcnepume HTH]. 3 Momxeamari
I x Moxma posaginurtru Ha 4 Tpynwu:
1.CtBoOopeHHSH MO e i 3 a JTOMOMOT O YHIBEDPpC.
HaMi K a CUCTEMHU OMUCYETHC A pPi BHSHHSIMU,
TAaHOBIWETBHCSA 3 BMEGDBPIKB BMXBXHAKRUMB.paCTBODEC
oe i Ha YyHiIiBepcanbHI#H MOBI nporpamyBaHHSH
TEeMaTHUYHY NOi1 AT O0OTOBKY. KpimMm MatTemMaTudHOTI
oe i noTpioOHE BMIi HH S NpakKTHWUYTHP A MY B3aaHCHTIO C Y
M CKIaJaHI me cucrTewma, S K a MOJEIIWETEHCSH,
iTauni "HOI MO age a1 . TowMmy CTBOpPEHHSH MOZgEII1
yIOoOMI CTKOKW cOnpaBoOIw0w I He 3 aBXIHWU MOXeEe BI1I IIO
2 IlporpamMyBaHHSH KOMMH'lI BT €3paHCOTIO CW®B A @JIH I M C II €
B nporpamyBaHHsS (Hanpuxunaa, GPSS), wHanunca
3BkxknwuenHns 3aco0iB 1iMIiTani HOTro MOJEI B a
kKeTu (Hampuxmzanmg, maxKer Simulink cucrtewmn
peroBUImMAa MNpHWU3 HAaYEHI IS BUKOHAaHHS P13 HOM:
3 paxXyHKI1 B, 1K 1 HaJlawThs KOpUCTYBaAauy 1 HC T |
cnmamu, TpadixrxamMu.

4. CTBOpEHHSIOT €K MHMIK MOJ€Eneu T a NpoOBE EC HI

KcCmepume HT 1 B 3al A0OCN®MBAEBEWX CROMNO' I0OT € PHUHUX
Hanpukaa kExtenddim e nGaP,S S Worl d, VisSim). Taxi
Mi Tamnmi WHOT O MOJEJTIWBaHHS HE BHMAarawThb TMNpPOT
0
i

o R ®

H =g B B W M
o Z N O MO 0N

=
©

Kol o BN @ Bl
5 0 O o

MaHJ. 3aMicCcTh HaOoucaHHSH nporpamyu, K O p ¥
I0OIT € 4 HHUX rpadgi 4uHUX MOJAYINIIi1B Ta/ abo 3amo0B
M1 Tani MHE cepeaoBHIme 3abe3neuye MO XIHUBI C
0O3BOJNS € NMPOBOAMUTHU CLEeHAapPHHUHN aHaNT1l3 Ta MOy
Pospobxka MOoageneun 13 3acmaoeyXBaBHAMI mpaOarf
JenNHwBaHHS B Hall 4yac € OCHOBHHUM 3acoboM
pmy dWepry me mWOB sA3aHO 3 THUM, Imo CTBODPEH
cob6i moTpeOye B3HaAauYHO MEHImMUX BUTPAT TPpYyHdo.l
@mi 4HOTI MO e ni Ha YyYHIBepcalnlbHI W MOBI npo
i1 Tani HOT O MO € BaHHH4 MaTeMaTHUYHa qyacT
3poOHHUKAaMU. Takxkox B mOmporpamMHOMY KOMIIEKEC
neneuM MawWTh CBOEHM.OT1 YHE MNOpeacTaBIiIeH
CepenoGPbSwmea e psag mepeBar mepejg 1 HOIMUMHA IIack
nucy 0T 1 KH npomeci B 3 a JOMOMOTOK CTaHI
qIenmwMBaHHI Ppi13HUX cuHueHapiiB pobOoTtTu 1 HPopwMa
Ak mnmpuxkmnanmg, MOXHa PO3T IS HYdA N MOUIE 1008 @ 0 6H
3aMUTH KOpPHUCTYBadJa: cepBep Mae€e OAHUH THPOIEC
cy, po3moai axeHI 3a Ee@KCNHOHEeHNI HHUM 3 aKOoHO.!
OXTHOTO pP3 BMHEWM™Y pPHO po3mnmoygid0mecHrkih. B 1 HTepBamTi

H =R = o0

20 =8 WOz
coz gz ®oo

z ©
o =

o

In  EQU 0.1
GENERATE ( Exponential (1,0, 1/In) ;o wdzlsj o Odz d3' y dzZOH A tSH Y | dedz
LOY dIs' o
QUEUE SERVERQ ; 1oqqfr] E uyjteek, wCht Mmjttojte LO2daw s
SEIZE SERVER ;7 1 Ontsf dzj dedew tej Mktefmbkz (fjtco j to)
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DEPART  SERVERQ ; 1 dHOdzj dzdzv ‘L yjtead

ADVANCE 30,10 . Y Off B tetefds

RELEASE  SERVER C 19 dz dzgj dedzy 6 Mitemiz (Mjtee jte)
TERMINATE 1 , 109 jthjdd" SBW®GEBESJ

I[Ii cna BHUKOHA QHH®GPSSTroenHeenpryre® H3HBIA KM MU M apamMeT
uc . 1)

— cepenHiIiW wac mepeOyBaHHS Yy dYeps3i CcTaHOBM
- MaKCHUMalbHAa ITOGBEHMBMAT UYyEPT U

— 3aBaHTaxeHHs cepBepa (Bi r-rdd®Bokx wywacy, K O I
START TIME END TIME BLOCKS FACILITIES STORAGES
0.000 39.335 7 1 0
NAME VALUE
IN 0.100
SERVER 10002.000
SERVQ 10001.000
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 4 Q 0
2 QUEUE 4 2 0
3 SEIZE 2 1 0
4 DEPART 1 0 0
5 ADVANCE 1 4] 0
€ RELEASE 1 Q 0
7 TERMINATE 1 Q 0
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
SERVER 2 0.956 8.810 1 2 0 0 0 2
QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE. (-0) RETRY
SERVQ 3 3 4 1 1.798 17.681 23.575 0

H o o
o X T

I p

Y H
M O
Imce

3 a
M €
Te
I "
ao
00
cCT

PucyndobpalrMeHT A1 cCcTHUHTY pobOOTHU mHmpor

I cHywT B cCmHmeinmia HbAM O Jl € JOKB & HH %O B @ 8 W M C T IOBadbH
orpamHi CUCTEMH, y SKHX TNOpomec CTBOpEHHSH
CTeMHU CcaMI T eHepyWwTb MOAENIDb MepexXli HAa O0CE
OPOTOKOIH, IMmpor ok HE ¢ BCAUIBAHIII CBBT bPMITIK K O M ' 10°
4%XH1 CTbh JNT1HIHNH 3B' A3KY, OIpo THUNDHU BUKODPH
paMHI CUCTEMHU MOJITENWBAaHHSA MOXYyTb OyTH
epcanaTbHUMHU, MO JO03BOISITHI CIlTMBl TpPyeB3ayrMb TMaeTf
TIBAaHHS B3HAaUYHOW MIpPOKW 3ale€eXHUThb BIJI TOH
HTaHMUX OO CHCTEMH 1 MITanmi HOToO MOJEIIWBAaH

Ans ™MoagenwBaHHS CcHCTEeM 3axuUCTy 1 HGGOpMaIi
3 1 ENSB €iscaSystems[2]. o rpyo®i Ba MmO MOJ€]WITH
x, MmoxHa 3apaxyBaTtTu ComNet Big CACI Pro
nol og i-dvMiL3),(NptGracker ONeT++, NS2, NS3 1 m mKio.»xu a 3

CHUCTEM OpHU3 HAaUYeHa H a BUDPI e HH A KOHEKDP
ctTpaxkxnoii. IIp oneaknTpmbkOMIME dHHyBaBCsS S K CcHCTEMa
YU CJIIBAaIbmBOIp oOMEBMeEIRIE @ Sla MU Bi3yani3amnii T
PYKTYDpOIO, 11 0 I 03 BOJSE noaxer mutTBudippaimgo c-

T M =0 O
o o w = 43

H O T O
= I ¢
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OTPAaMHOTO TNpPOINYRAYHOG@TE KEHBT MM, CKI I 3aina
pea poO3pOOHHUKOM.
HeszBaxawuum Ha oO6OpavHuil niagxing, IpaBUIDBHA
X1 IHHUX IaHUX T a agTekKBaTHI CTH5H MOZgETI €
3 pobimi iMiTani HHOT MoagenipoOlkpio TH ¢ © ®1X 1 yICHB
uaginstTu ocoOmNTHMBY yBary MAOKYMEHTYBaHHI Ta
NOKpPAamMUTh HJOCTOBIPHICTBH MOJAENOBTA @p HE K O K
CTOCYBaHHIH
Buchnae®uTyanbrHiCTGHh JOCIHII1 OIX€HHSH 1 M1 Taumi
bopmMauamedHEENM OOyMOBIEeHa mNoTpebOOKWM B aganrta
Tawuow cknaaguHictw I C Ta HeoOXI1I AHICTIWO 3
poBajgXeHHSH. 3aBOs KU CBOI W YVH1I BepcamaglbHO:
J B AaHHI CTae He3aMi HHHUEMH H1 H CeT (peyKMTe FH BT FD OMC
KHHOCT Ta 1 HHOBAaNODliI HHOCT I i1 HbopwManmi HHHUX

Cnucok e6uKopucmaHnHux O0xepe.an

1.31 HoB’ € Ba o. 1., I'e me B a I'. B. Ornsan mp o
nenmoBaHBBC HAK XepCOHCBKOT O HalOdi OHaAaJXbBLHOT O
pis: Teaxini 212 2un a WB ( 8§ 2 ) . C. 47

2 KopHi eHKO b. A., FanBadwi /A ol i 8 ¥ 1 MBOGIE KIGOB ¢
CTEeMHu 3aXUCTYy i Hpopwmalhil i T ekIoeMKNT' YKATICHPHHIO 1 C UM
MHHATTSAES pimeHs 1 mnpoOaeMu 0O0OYHCITWOBAITBLHOTO
YyKOBOTI KoeXKpppomuaui iBugaBHHITBO [III Bume Mmu p «

C 7778

20

3. TomMame BR.-M.uiiMo ne 1 1w0B a mi: 8 Becuumncatsenmru a K py ma
05. 352 c¢.

Y 1 K004.8:027.7

OrJjasaja MOXIMUBOCTEHN 3ACTOCYBAHHA WMTYYHOIroO 1 H’

Ko
Ci
T a
Mo

CT
oo
pe
34
o p
a H
I 0
B U

BI BJUI OTEYHHUX CHCTEMAX

pxkubi.oM. 1,0 O pmat®@d B i T u e-mail: boris090901@gmail.com

u 1 110.nuQ@Ph,D. e-mail: yurii.sitsilitsin@tsatu.edu.ua

6pi UcCbvbKUU 0epowaesHUul ac2pomexHONO2I YHUTU
mopHOZS2oO

AKmy ansHnHicmp ma nocHwammOMd TmnpDéEABRMU CHUCT
KawTbhcCsI 3 BHUKIHKAaAaMU, NOB  ss3aHUMHU 31 CTp
pebomo B ii MBUIAKI X o0O0poOII T a HaJgaHHI K
ypciB. Tpaguni kHI MEeTOIHWM KaTanxnoriiszaimii,
BOJIDbHSIIWOTH BUMOT i HbopMani HHOT O cycmni b
MOHY € HOB I Ol gxonQgu o s aBTOMAaTMH3 aImil 1 I
T1 TUKHU KOPHUCTYBAaNbKUX JdaHUX, mo poOUTGH
TynHlipoew.ome ma NoJNsgrcatel Yyl HBE O P Y BHEUX pime
OpPpUCTOBYBAIIHMU MOXIHUBOGCT I 11 o7 4 Mo Kpaime

Tae HeOoO0OX1 THICTBH Yy OTOCIHI1 AXEHH.I MOTEHINI1 aai

o R oo o Qo RN
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XHOITOT 1 # y 61i06nmioTrTeudyny A1 9n1bH1CTGH T a po

peanii3amii

O BE = O & 0 © 0O I I 4 0 W =

€

H

E2A0pw ot 82000 WO HEZ® WD =

o o T =

o R W
® 0N

o T & o
o o T O

aroTi1 B a0

OcHnHoeHni MmMame pi an dlltr ywsemii 0 ¥caim e a.e K T CTae
CTPYMEHTOM 4 TpaHncbopwmaimi i cydyacHUHX 0
TOMAaTH3yBaTHU PYTHUHHI MODpomectwu, BIJOCKOH aIII
nmoTpeo cydyac HOT®WHU MK OlpM ¢ HABidO4Y al.b I 3 Ha 9y III
oIXe HHSH I y 01 011 0Te€eKa azx € aBTOMATH
ami i . BukxkopucrtraunHusas TexHOITOTriun o00poObOKT
yBaT®H TEEKCTORBI I aHIi 3 KHUT K4Yad 1 HIIHU X
Hi, KnwdyoBlloxpoamaarsa RMWOYRKROMBAX CHCTEN
UM KpPOKOM, S KMHU 3abe3medyyeTbcs 3aBJs)!
X . bi6nioTeuyHi 0OomyKOoORB.I CUCTEMH, OCHa
BaHTH I P ET3yFOUMBMTCahT MH,a2 ONPOIiBEEHN 1 HKY KO PHUC T Y B a
MBiaBKJI U B U M 1 HCTpPYMEHTOM I MOadeEepHI 3aIi
Ni3HaBaHHSA TEKCTY. 3aBOS KU BHKOPHUCT aHHI
MBOIII1 B) cTapi mamepoBI K FAWITHHU , M OPKYYKTObTTI UG W T
a
c

WO EE XS SET
S 0N E® H 60
= E R oW
WY W o

3
nbpoBaHiI Ta BEKIWIYEeHI J0O0ORABTA@WHHOMOPCTCYEHHTWNX
xknuBocTtei IIII € cTBOpeHHS BIpPTYyanlbHHUX MOOMI
0O TOTOCOBHUX MNOMIYHHUKI B. Biprtyaunabpl
a IMByH o4 a ¢ i , qJTomoMarawdHu KOpPHUCTYyBauaM 3 HaKX

bopMaiwBaTHU 3aMOBIEHHSN Ha KHUTUHeiumomipumys

a4YymumMm € BIOPOBAaJJXeHHSH cMcTeM aBTOMAaTHUYH
O0n1ioTexwu, K i NpamooT bU, 3 Yk adDE MCHTUIMKIA IO G |
o6bnemamMu MoBR&mMM OGaapoeMpy .ITY4YHUHU 1 HTEITEKT
KIHUBOCTI o7 4 TpaHcdopMaInmi i 61 611 0Texk y
HTpPHU 3 HaHB
Y pes3yapbpTarti aHanmi3y MOXIHUBOCTE®EH 3aCTOC
6011 0oTedyHHUX cHUcTeMax Oyno cpopMyaTboBaHO K.
BUMOT H 6a3ymwOTbhCH H a noTrTpeoax cydYacHUH X
XH1 4HI MOXIHUBOCTI, 1 0 Hapngae LTy 4YHUH 1 HT
Kpame HHA O(YHKIN]IOQHRHS HOEYYHTAT M1 QBsU KOPHUCT
Ile p wa 6 # MBSTAOO Ma T U3 a Il 1 PYTHHHUKX 3aBJaHBb
KOpPMCTOBYBAaTHU AaJITOPUTMHU OOpPOOKHU THpPHUPOTHO
Tanoriszamnii, il HOeKcanii Ta aHOTA AIMI I 1 Hpo
3BONSE€ 3HAYHO CKOPOTHUTMHU OBIHDEPEKHU H@a ©Y podx
IXO0MJXe HB .
HApyea summweme KTYyaldlbHUNH MNOMmMYyK Ta peKOMEHI/I:
B UHHI N1 ATpUMYBAarTH NOKpaimeHUH Mo my K H a
ani3y nNoBEe A1 HKH KOpHUCTYBawya. HII mO0BMUH
Kamenii, aHaXi3ywdH 1 HTEepecH YyHUTad4ga, 1¢cT
cypcamu.
Tpemsa 6—uouipm rp a*amK ao 6 po 6K a apxXxiBHUKX MaTepi
NeKTOM € BIHOpPOBAaJXIXEeHHSN TEXHONOT1HW ONTHUYHO
4 TMNmMepeBEeNEeHHSAI TMNanepoBHUX KHHUT Ta PpyKomwuUCcC.I
Yy4HOTO 1HTEeNEeKTY MawTbh 3ab0e3neayyBHaABU ThHUEC
4§ MOMKOXAXKEHHUX YU PYKONHUCHHUX MJTOKYMEHTI B
Ye meé e p ma —enul Miorepad M K a Bl pTyYyanabHHUX TMNOMI YHUEK
peanb6bavyaTtu 1 HTEeT paIrd GkoT 11BH TacQroe KITO R OIG HBIKX YA @ M
€EpaTHUBHOTIO OOCHNYyroByBaHHS I YKaoCpyu C Ty B a 4ui B Yy
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11’ a2 ma 6—uavmwaui T U K a JTaHUX Ta OpPOTHO3YBaHH.
CTeEeMH MaWTh BUKOPHUCTOBYBAaTHU AaNTOPUTMHU aH
4 aHannii3zy BIABI1IIAZyBaHOCTI pecypciB, nomnyuan

me B H I K a T epr.op i0iT p umvaarseip 1 aamaiH i JOMOMOXYT
TUMI3yBaTu cBOi ¢GoHOATU Ta edeKTHUBHI Me NIJIaH
Lo ¢ ma 6H MBMT @T paimnis CUCTEM AaBTOMAaTHUUYHOTO
TEenNeKT MNMOBHUHEH 3abbe3medyyBaTH aBTOMAaTMHYIHHIMN
SMUPOE@HYNY KOPUCTYBAadYiB QO CBITOBHUX HAayKO
Cov owma U@ @3 me 4e HHH 6e3zmeku Ta 3aXUCTY
0OJlIi1oTedHHX CHUCTEM Ma € nepenbavartTmu Hangil #
pucTyBauvYiB Ta 3axXHMCT BIJg HECAaHKNI OHOBAaHOT
Bocwvma -saumppaonetam B HU U 1 HT e p e #c Ta JOOCTYMHNHI C
BUHEH.I MaTH 3pPyUYHHUH, 1 HTYI TUBHO 3 pO3yMIiam
i KOpPpHUCTYBadYyiB 3 OOMEXCEHUMH MOXKIHUBOCTSIMHU.
Pexomenoayii 0o.Jlcime KIyp OMm eKXTHy B/EIHASKISIUC G C ©a Mo B ¢
KOpPHUCTAaHHSAM ITYYHOTO 1 HTEIEeKTY peKoOMEeHI:
BU TONpoTrpamMyBaHHIH, TakKi sk Python ngns o0
MUHHOT O HaBYaHHSH, a T aKOo X JavaScript
Tepbeitcy. l HppaEHAT pYGXFIWYPAT UICOIB H a XMapHHX
Oes3meue HHH MacmTaboBaHOCTI T a JOCTYTMHHO
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paBIi HHSH 6a3zaMu JTaHUX, Takux Ak Postgre
l asticsearch i B UJKOT O0-C WICOTUBYyMKAY Mia € 1 HOOyeT
oyforoBaHna Ha ¢peiMBOpKax Django ao6o Flask =&
HKI1OHYBaHHIH API , a bpoHTEH] 0O0OBMUHEH 3 a
pucrtyBadya 3 a nonomorotw React abo Vue. js
CTPYMEHTI1 B o 1 s MOOOBpHO, O K M O 3MIpi U3 PHOAIBHAOHI H 4 TEeKCT
TUKHUX JTaHUKX, a TaKOX BIOpPOBaAaJIUTHU MeXaHI 3
XUCTY HNaHHUX KOpPHUCTYBadi B.

Bucnad®awum UYHHOM, BOpPOBAaJXXEeHHSN WTYYIYHOTO
CTEeMHU CcHOnpsgaMOBaHE Ha imxi JIA(BYUHIKEIH] HOSH yeB(AEHKHTSIH, B HOOIIC
oqeciB o0oO6poOkKkHM Ta HagaHHS 1HPopwManii, a
pucrtyBadl B. BukopucrtaHnHS= 1 HTE€neKTYadJadb H
TOMAaTH3alNll o PYTHUHHHUX 3aBAAaHb, nepcoHam Tl 3 ;
aalTpe®@oBl AB1 JyBauil B

3anponoHOBAaHUIH CTE€K TeXHOJIOTI1H 703 B O
acmTaboBaHI T a 6es3zmeduHi 1 Hpopmani HHI CHuc
nppoBoi €moXH. Taxi CUMCTEeMHU He naume 3 a0be:
opMarax, a W CHIKp WKIYKITBBT y3pOHeopie »cemHa J MW H U TIJ ST X O
HTerpanii apXxiBHHUX pecypciB y 3arailbHOJIOCT

W w S Re R M W g g

® ™ R g0
0w o s N o 0@ oW

L S P =<

Cnucokxk 6uKoOopucmamnux O0xuepea:

llpamk@ilm yynui! 1 HTENTEeKT B aKYCTHINI by HKI
Yk paibuino 1i ome xk o3 Haecmso. HoxkymedMBasziMes c ms o .
C 97101

2 s tnwk 1. C. |, Pomanwk O. B. laTerpani s cy
3abes3sneuvyeHHsIsM ynpaBsihpermmBpoOocC YMaoameimi dOa 0 n1h bk k
Hay KmexoH i 4 HOoIi kiiepeppeaiii 024 BN2T2. URL:
https://conferences.vntu.edu.ua/index.phgitdl/all -fitki2024/paper/view/20691.

69



Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuwomin’ wmeipmwid@o p m « wic im€smeux H o102 i I »

YAK 004.891. 2
METOJIHU TEOPII ITOP B 3AJAYAXIKOHAEB8RHHSA BI 3

Kopui eun,raqoO@y®au B wumo iemalloleksiikormiienk@gmail.com
I nemumym IHpoepamunux Cucmem HAH Yrkpai nHu

Ak my anov Hi cmb ma n o cPmasuBomTkoak ncepyeukarcenmokr 11Ul
T a pecypciB NPOMNOHYE edeKTHUBHI pime HHS I

KOHKpPETHMHMHU BHUJITAaMHU A1 I IBWHOCKA L K 1JIOKkEip €I MT €M W
1K i 0a3ywWTHhhCS HaAa OCHWDMAIT aymMI P& J 0 K HIK M 183M3B IH i¢ ic
OnHi ew 31 CKBHMM®HF U X OM 03HEEIChH yIOp aKIlili HHTI» .« I O
Takxa Moagensb ynpasBiaiHHS OasHpeTs gk oB[d]roT ppr D
1K HH npeagcTaBIeHDO H a PUCYHKY 1, 1K a BHUPpaIX
IBOMaA cyo' extawmu, 11 0 OepyTh ydacThb y cmert
nocTavYyalbHUKAaMH TOBapiB 1 mocayr Ta CIHIHOJXHUBa

L4
- -
‘ “ .‘ “.

= — —& — . o~
(ca ) (cs ) (Ce )

/ \ y \ /

: J NG T

»
~—

Pucyunox 1 .-nelhpiugukuonBHUOW T pad TpaHCHODODPTHOTI M ¢
Bys3aawmu [ 1]

B cTpykTtTypi Taxkxoro rpada BpaxoBYETHBCS 1H
T a CKIaJIlchbKUMHU HNOTYXHOCTSH MU, CYyYacHUMH B U
aHYBAaHHSAIM TOCT aBOK, ITVMHBMHEAIO BHUPOOHUITEBaA
TpaHcnmnopT Mi X YUYacHHUKAaMHU CHUCTEMH € B a XK7J
y Bary y BHUTpaTax Ha A1 AIbHI1ICTBHB 3 TMOC
albHE PplMmMeHHS ANIsS TpaHEIMAPTHH®»® HCG@HU COTCEHM
X
T

=
=

CTpaTpPpriimpHEE@YPKAWOIU,0 IO cucrTewma, :
aBJIE€Ha MaTPHUUYHOW 1 TPOBOKW MOJEN NI, 31
s mo 0 nNpeacTaBUTH MO XJIHB I cTpaTterii

g4 49D O w
SEso Bt e i« !
T o W 8o
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CINHOXHUBAUYa (C) . I'paBens F Mg?K(g"uz’B"’I/%t”Ig,OpHCTOBy

Beusr C wMoxe BI/IKOvp:I/gvb’vf"()"\])S’"%'.BaYI“I/II_[LCOl“praTBGI/FDia‘l'I[Ky
oOonuMcyeTbhcsda 3a JAOMNOMOIOW JAE€EKAapTOBOIro AO0O0YyTKY
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f(u,v):uxv—>R )

Ax mo e JI%’K&’Z&AH&IIT puImi iTpoBOTGSG CM;IO'{}Sué"ﬁ)dzy‘fanﬁMa €
€ cob0o0OwW BUTpam TpH OJAHOTO T paBOsAg I o
s IbOT O, B1 IIMTOBI1 OJHO Teopewmi boH He iMman
B €KOHOMI YHHMX JOCIJI1I IXCEHBHNOT 8@unioi2jogmus
Hy € TboHCKIN 1 7in 1( 1)y 1 po3rnmsgsgaeThbcs Trpa JaBOX
OKW piBHOBArTMH (cimmowm) . OntTuManbrHHUH ]
a4yaeThbCcs YUCTHUMHU CTpaTerisMu. B poo6ori
'"SS3yBaHHSA TaKHUX 1TO0D.
pob6orTi [Blds Bimo Hama@a@waMi 9HO e e KTHwHBsBHI B
Yy KTH 61 n1bme H e € € 11HOIW BUMOT O IO o1 s
OHYyE€ETHBCSHS nTiaxinp, 3aCHOBAaHUNU HaAa Teopii
IUHUX 3 ajgad. J3okpewma, BRPOpUudBSdryrdkreHd b
JOMOBHIETSHC A i HCTpyMeHTOM «MacmrtaOyBart
CTyBauyYyaM Yy BH3Ha4YeHHI cTpaTerii ONODTHUMI ?
yKImii. Konuwoi cyO6' exkTHUBHOI i Hpopara i i |
B KOpPUCTYBaui B H e BUMAaraeThC s, a 0as3s
o nns i1 peaniszamii. JqIBa TeMaTwHudIHI
OBaHUIMH NpocCTHH y BHUKOpPHUCTaHHI mi J
HHS 3 HEBCEIHKMPCHI MOBOUKD , I AIOJT IIBD CH
T
r

W m R OT A ™

=

M

b Q18 3ajgad ABONI1IbOBOI ONTHUMI 3 aL
0 B1i AT YKY € 3BUYAMUHUMU B KHIP OMHUC I
abo OPpPOOYKT Ma € TeXHI1 4HI XMaapea K T € p U
BaTu abo OyTwu sAaKoMora OaxumuxuyumM g0 Oax
bOIro B3HAYeHHS MNOBHUHHAa OYTH MIHIMAaNIbHOC

[ = e = e T - PO = R~
T — W O T

HUX 10 Cfé(/g)eillH(BT)a“Iﬂ)I[aBpHTquOé)i"%IlHBi)IXI/IJ'I
, O y3MMMIMC VMEATHEOMI Ha C

o

pis

a
0
H
C
i

e
B
A
T
0

WO mEOS@OD< HA

{f(X), G(X)} —> optimize )

X . x.,i=1n .
neA-BeKTOp BXI1 AHHX ,3MAiMIHUXOO mHepeTBODPIWITH
pPeTBOpPEeHHS NHHX MOIXeneW y KOMODO3HUTHY GYyHKTI
301 HcHIoWeTbhCcss B paMkax RSM 1 Be poODHABEKUM
, 6] . OkpeMu## m©TWiagxXxi g 3acCTOCOBYETSHCH B TE€OPp
akenbrObOepra (iepafnx)icmﬁ'in}”{))BHadﬁc@,rplfi;g)@nytnap)q
S BISIKTH co0OO0OW WMONI HOMI albHI MOage i, mi )

avetimmoni HeHOT O cepenHBbOKB a9 ppai TIMr 4yHKOYT O H aB i
PakKTEepHUCTHKY SKOCTI mTpomecy abo HmpPOAYKTY,

-n11gep ONTHUMI 3YE€E Ol HEe HU U cepenHii#H B1 AT YK

PeEIHBOKBAaIpPATHUIHOT O- JE in®un1 ecHIHTIKL M1 3 % € 0
PeEIHBOKBAAPATHUUIYHOT O Bl AXHI€EHHSH I, a mociai J

Ha4dYeHHH . I'padi uno, i JOB1 T pHU MOHNpenacTaBIEHDO
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TIOYATOK

Jigep - I'pasens 1

Optimize f(X)

L

Kigens

(Pe3ynpTaT HEMOKIHBO IIOKPAITHTH )

[TocaigoBHHK - [ paBers 2

Optimize 6(X)

Pucyunoxk 2. I'pa Ctraxenbrbepra (3a .

Y CrakenbObOeproBi i (1 €papxmw 4cHT pia)T errpiito Jii aree

€ rparTHu (Machvf’KI)D3yeBHar6pI/IcMii01}a'§MIbq;1>y,e H ¢

MIO4YHHa

iHcTpywMme H-So | BFxecre 1 ®o o1 ) . HotiwMm [Mocni noBHUK
BIacHY <cTpaTerTi 1o, S Ka 3aleXHuTH Bi O cCcTparTe.
3 YOUHSDHEHMAL ,I1 1€ P H e MO Xe€ DOKpamuTHu cCBIi1 H

3 HaWaeHO pililBHOBAaXHUMU po3B' s30kx [ 7]. Ak npmwucx
1) nie sax Jigep 1 MJ;()E/),H&)6p106jI$IIO‘IIH“I/IMi[HYBal”61(

. X. . . . . o
BXi AHUX SMAHHER II g kK TKp alBoecuymbi n20 BmiM& s Hnor o

. . X . . .
OmnNTH Ml%(/g)l,[ 1 50 0 p o OIIsgwuyu pemT yf SBXX.I TRiaiix1 03HMALJIHbHHHA>

Lx . E\S.,S S
cTparTteri s, 1 0 p03iprCTx‘I;xé)g(,x"fi")li)el;S[[x(EiT'ﬁBHeHa y

mHe pamioHAaIhHI cTpaTterii rpasiIs 1 1 2 B1 MO
Sk mMoKazaHO Ha PHUCYHKY PBpama@IUbKkoObkH({ H1 10 erpm

-

7(X) .oX X . .
- , 3MI HIoa0Y B a T M ma € ThCS HEe3 MI HHHUM, a TWMOTI1 M
. X, X, . .

U(X), 3MI HiQrodaiIB anumae Thcsd He3MI HHUM ( pi kKcoBa
3aK1HYYETHCSH, KONoMH KO JoeH 3 rpaBimi B He M O X ¢
KpamoIyoabgpasyxy, mo O3 Hawyae, mo 3 HaWHAEeHO TOHUK
po3B' 430K H a 3 HOBIATE€UTMBACIshb H dl® p €TTo0Y K O 10 pi BHOBAT I
pi BHOBAru HtrakxenbOepra € TaKOX HE J0MiI HY K
po3B' A3 KOM, -ﬂBKeﬂKnoowypdr%%mmmmo OyTH HAOCSATHYTDO

noripmeHHs{G()@HaquHﬂ

BucnaealdgkxkawamanizoBaHli MeTOAHU MICTSTBH HacTYyI
1. BpaxoBywWTbh INTHImME B3aeMOAl 0O OABOX -CTOpI1iH,
npomecH .
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2. OnTuMi 3 yWOTH qT U e O U H Kpurtepii 3 a pas
OpuUpoOXy 3amgad.

3. HegxocrtaTrTHpbPO aganTHUBHI JO0 3MIHHHUX YyYMOB T

Buxonsumu 3 BUIME BUKIAage HOT O o1 s ni JgBWIIEe H
cuctemMun o0o0OmTiI Ky Ha OCHOBI ynmnpaBBJdi HHHA 013 HEC
CHHTE3 JOBOX 1T OPDPY a «ICT P YCAT MBKOHPHIKAKIB IHEUHKT » |,
mo ycyBae 1i HeTonixwu, 3a0e3medyywdd KOMIIE
alTanTHUHBHICTBH 1 MWHNpPaKTHYHY peaniiszamniio.

Cnucok 6uKopucmaHmHux O0xepe.
1. Procedia Computer Scingpmae.ci ®n HmiMio3aHIDIBI
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TaHe KepoBaHUMHU GaKToOpaM¥u. KomMn' oTepu T1a mnp
107901. DOI: 10.1016/j.cie.2022.107901.

7. Maannos33i, J. Meccannmi , P., [TaTtpi, Cc. ,
CrakensrOe-ppanil ToREPK ) . B: [Tapananmoxrpwutll , Mi
3 amgadi ONTHUMI 3 amil i Ta aHani3y nODaHUTX. OnrTuMmi

2018. Towm-2441. C. 241

Y 1 K004.921

ONTUMI 3ALI A CTBOPEHHSA BI 3 YAJJBHHUX E®EK]
JOMNOMOTI ONMBGARA SYSTEMY IIOPI B HAGRHTADBB
UNREAL ENGINE 5

Kpama €u @311 06y Bau B u o &maibyeuharkragshanytsi@idnureua
HoBi ko p alpm@E.it &8 1 a u emait yuriy.novikov@nureua

Xapki 6cbKuit YHA BIleqplcalmeHiu ip a 0 i 0 e e K mpoHIi KU

AKkmy anbv Hi c mb ma nochonrnwepa i npoéoeowu.pmmHEK .

CBOI MH MacmT abamMu T a OpPOJXOBIXYE CTpi MKO 37
pPpoOo3po0bOKYy onHI1 €1i Bl 1€O0oTrpu KlIacy AAA Mo xe 0
nonapiB ®dHoeopmeni ¥p 2022 poni gJoOoX1iag PpPHUHKY 1T
142 MinespsspaniB nxmonxapiB.

Kinpxicrth rpasBmoi B y BCbhbOMY cBI1TI T a K 0 X
0O41 Ky€THhCH, 1180} BOHAa HJOCSMHAT HE€ 3,32 M1 JIBbspaa

73


https://www.sciencedirect.com/science/article/pii/S1877050923008438
https://www.mdpi.com/2071-1050/14/22/14910
mailto:yevhen.krashanytsia@nure.ua

w oW w2 \®)
w T o o = g O

W M
o O

W W s o™

SEY= N AN I

o)

C
3 a

mi

Y

Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

23 pomi . I n rreTHp] e HP O I MO BT 1 HHE 3 pocCcTaHHSHH
aBIl B, 1K e, HMOBI1I pHO, TpPUBAaTHUME B HaMWNOITHU
BpaxoBywumu, 1 0 Bigeoirpu € MacoOBHUM onpo
AbsSpaAMW NWAEeH y BCHBOMY CcBIiTI, OUHTAaHHSAS ONT
CTOHWHWRYIBR E O0coOmMTMBOI BaXIUBOCTI SK aAIXA P
pucTyBaui B. 3 oransay Ha B3HadYHUHW Gi1 HaHCOB
MTHUYHO BAaXIUBHUMHU AIXSA JTOCSISTHEHHS ycOoixy.

He o6 x1 g1 HO 3a3HAaYUTH, 1 0 oonTHuUMI 3an01 =1 T a
a€e€MO3B’ a3 0K. [Toni mme HHSA OJHOIO MNMOKAa3HHUKAa
mTaTKOTBI BUKIHUKTIHI o4 PO3pPOOHHUKI B . Boauouya

0e3nmedyeHHSA KOHKYPEHTOCHPOMOXXHOCTI HOpPOAYKT
OnuvumM 13 HalnonynsapHl muxi icpd&rurabymnigsr

M MmMOoOCTymHmaeThcCHd 3 a NONYJISSpHI CTI JTHIE Un
BOUHHO 3 pPOCTaE°e: 34a CTAaTHUCTHUKDOIO, y 2023 p
oMYy pymii, a y 2024 poumi e i IOKa3HHUK
KOpHUC HOBYE MHEAIe AJIs1 CTBOpPEHHS B1ageoirop,
11 MU, aHl Mani =, apxiTekTypHa Bi3yaxia3arimi
KIWYHO PpPoO3poOKY BI1Iageoirop.

CyuacHI Bigeoirpum BaxXkKo ysaBUTH ©O06e3 rTpadi

HOBHHMMHU 1 HCTpPYMEHTaMHuH JI55 CTBOPEHHS N TakKHX
BJaHHi n+aoppPBO®TH e PeKTHUBHICTH OnNTHUMI 3 a
OKpPEeCJIHMBIMHA 3 HAaYyImMi CcCTh ONBOTO acOHeKTy B pos3
OcnoeéHnHi mamepi aMe T®& ac DIOWDOAPTIHBIEHET HH ST ONTHMI
u CTBOpPpEHHI Bi 3 yaunp H u\agara §ystamrrias , ¢ uscar ¢ M @ 1 o0

Cascade/Iln s mocni giXeHHS CTBOPI MO TECTOBHUHWU Ppi BEI

Ha CHOHEeHY TreHepaToOpHmu YacToOK (OIXHMH TEHEpaToOpD
pieH b , HNopiBHSIEMO napamMeTDpHu OPOAYKTHUBHOCT
MOoXITuBOCTIlloABap ma a c Casoafaes ok T , S KU Oynage T el
100 000 wacTtTokxk (JOAHUB. pHUC. 1)

Lifetime

Initial Size
Initial Velocity
Color Over Life

Dynamic

\J PenakTop kpue... X

Pucyundascatle pe x
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Ha mi cTBoOpiMo 1nmenHntTuuynu#ud e e k TNiagamnie B ke

PEN_DirtBits ~ [2 A A ZA

» llikanaBpeMenn X 7 Kpueble E XypHan Niagara B Cratucrukacuy
ov Hv Ov & N : 20F
+ Oo6as. Q = | |0'37|
PEN_DirtBits A 1 ¥ 4‘» PEN_Dir
PEN_DirtLinger A v ¥ © PEN_Dir
( K< d €Il o3

P u ¢ y u—-dNiagataSystem

Haninmi icwwaeMy BaHHSI OPOAYKTHUBHOCTI TMNOpPpHU BHUK
TectTyBaHnHs B1J10yBaeTbhbcs Ha HAacCTyHODHI W cuc:
- Bi 1 e o MBIGeRkoceRTX 4060Ti8 r 6
- IIp o u e AMDRyzen 5 3600 3.6GHz/32MB
- OnmeparTusBH DDR43200 16384MB PCL25600

w

adpi kcyemo mponykTmusHI crGascadgnm BB u Xpoupcu ¢ 13a H H i

Pucyundikplavmerpu npuCascadg R8T yra®wpiaTOoOpi B)

Hani 3aMi HHUMO edpexTHu, 1K1 €3scaden &« T Bop e H
inearTuuni, ane ¢ Nagaaystem(nxa . 1) pme Mo # 0 10
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PucyndkphvmeTpn

Bukounasimu

n p uNiagarapystem{ 2 8a wiHe paTopi B)

JOCIIi1 NOKe B HE Y e3HaHpIl,K C Y 6 Ma B IIH

3uHave HNagaraSystems a Be 1 e HO y Tabawuii 1.

Ta6nwuidlap oln y x T NiagaraSystem

Ki apkicTh FPS YUac kanagpy

0 127 7,87

100 000 112 8,93

500 000 85 11,76

1 000 000 70 14,29

1 500 000 58 17,24

2 000 000 50 20,00

2 500 000 46 21,74

2 800 000 44 22,73

Hani BHUKOHAQa€EMO
nomoMor o Cascadg Tienmsn

i1 Te HTUYHE

Taoamx. 2) .

HJOCIHI1 ODXe HH 4

Tao6nwuidlgp o211y k TuB HI Cascrdec uc T e MU

Ki apbkicTh FPS YUac kKaagpy

0 127 7,87
100 000 115 8,85
500 000 110 9,09
1 000 000 96 10,42
1 500 000 85 1176
2 000 000 79 12,66
2 500 000 75 1333
2 800 000 74 1351

JqAns 3’ 9coBYyBaHHS:H

3ad1€XKHOCT.]I M1 X XKI1JIBbKI1CT

4acTOK mobOyanyewmo (rpm.pixmec 3 aSI)}e KHOCTI
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Janemuicte FPS Big, kinbkocTi yacTok

140,00

120,00

100,00

FPS

0,00
28200000, 00 2500000,00 2000000,00 1500000,00 1000000,00 S00000,00 100000, 00 0,00
RinbxicTb yacrok

PucynsdBrmn%e xHicTp MIX KaJXxpaMu 3a CEKYHIY

MoxHa mnmo6auyuTwuU, OO 3A0XKHIECHEBH MRET mMspm.0 i1ki
YyacTOK Ta KIJAbBKICTBH KaapiB 3a CEeEKYHAY MaliT
YaCTOK KIiITBbKICTB KaznpiB aTiHi1IHHO 3 MEeHIYETHC A

Taxkox y ndNjpgarmsimaean@scaderae 61 1bmy Ki dAbKI1iCTH

CEeKyHIY, BIITH@CHOKKHIABEOE HI

Bucmnoélk oa s aHani3y 310paHUKX qJaHUKX 6yno
Cascaden e MOHCTDPpPYE B U IIY np o ay k tNiagamiSystem 3 ay nopi
NOKa3HUKAaMHU MNPOIAYKTHUBHOCTI , 3 0KpemMa 3a KiI&
Niagara Systemn p o m o Giiy € b me MOJXJIHUBOCTEH i 3Ha4HO ]
CTBOpEHHI Bi3yaunbHUXx Caseafjec3karti e3. m ¢ Hy er 0 M pcorceT i
byHKID1 OHaI, 1 KHUHU 01 IXO0OIHUTH DI CTBOpPEHH 4
DNOKpamMe HOW NPOAYKTHUBHI CTIO.

BapTo 3a3HadYuTH, mo pmi3@ascada d\ingamr@@poagiey K T U B H
NOMI THOW JdHUmMEe 3a YMOBHU O0OpoOKHU a1y X¥ BeEeITIHUKDO
61 1pmocTIi X BHUNDAaXKI B OPOXYKTHUBHI CTHhHh 3a4CTO
CUCTEeMHU, 3alumaeThbcsa Mailxe OTHaKOBOI.

TakuMmM UYUHUHOM, Ni agar@i aSpyls t eedmne K€T UCBYHUYHAMC HIMHMC TI |
DI CTBOpPpEHHSH B13yalbHIHEX edpekTi B, 1 KHUHU 3 ¢
peani3amii CKJIaIHIX 1 rHY 94K U X pilme HB . OnH
KPUTHUYHO BaXIuUBUM G(axkTopoMm, 001 JIBbHO PO3T]
AaNTbh TRIPHRA.

Cnucok 6uKoOpucmaHnux O0xwepeuau:

l1.MaTBEERSB a. , JJanoBuib 0. Mpob6bnemMu om
npucCTpPOi BIi pTyanbHOTI phttps:fojs.ukelagas.in.ua/indek.ghiy . URL
26634139/article/view/5033

2. Epic  Games DocumentatioMeasuring Performance in Niagara.
URL: https://dev.epicgames.com/documentationisfunrealengine/measuring
performancen-niagara
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Y I K004.85

AOCJI IKEWMHES OJCKAHY B A HHAM H 1 E K C ABIFIE
CAUTHNI®IIY KOB OGMCT E MOGOOGLE

Ma prtuuakOLg go 6y Bau B u uoehnailoandsiimartynenkol@nure.ua
Me 1 b H iPB.okR.H. emait roksanamelnikova@nureua

Xapkiecovobrxuti Hayli oHalbHUU YHIBepcumem paodioe

AKmy anbv HI c mb ma nocm@mweKapi B p e me MIUH T € H

=

Jq O

obnumuBOCTI pciasiinrui x8 H(imme nBiei @ o i, PpPUIUYHOT ,

Tp

O W 83 o3 HdH MW RN

H & ®» O 6 O

piMkoro npodypgamwiamyxo BbD@II sungauai Google

OcnHnoemni mMmamepi aarullpogwée Dmme wn» 0J1acTIio IoaH
THUMI 3-8 gBUT 1 Be@iIsada NOKpameHHS paMmiky&GeaaghessI
TTK OpraHiYyHOTNOoO TMNpPOCYBAaHHSIH, BUKOPHUCTOBY W
ME , 301 01b 1€ HHHA opre«mRmMaaO IIOI S XKPMOPINK Yl HEA T B €
3 yaibTaTax @DOMmMYyKY 3a BI1IINDOB1AHUMHU Ta peirae

WD o o
o oo =

ODUTaMHU.
SEGo n Tiu3ma H I £ KOMINOIJIEKCHUH npoImec poob6i1 T,
H1 4Ha O ImfCIBMIT3ya Il 1 GIT BBOEPO H H A 4 K1 CHOTO T a

T N W w o

oz AYE®T ®wA
m RNy 8 =0 0d o

a4dyHUHU BIIJJHUB H a KOHKprHTOCHpOMO)KHiCTL B

KOPUMCTOBYKOTSAaMHBIMUHAAL HHSBI13Yy OTpPpHUMAHUX

agHOTO CKaHy@alHH®NB.)] abaBemeiptBi 1 xpurti

HyBaHHA -Opmsia, Goaaddg!| en easzgueanutk: o w0* ,Us ® T BCli X

0cov0 000 T wZ
R O R &® R R &® O ®

o8 oM xS o
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o ) i3 3aly4Ye€HHSIM MaIlHHHOT O HaBYaHHZH.
e0OyBaHUM T a a KATKyOariob H BM J yI J1 O i 30Hyenchy , ocC

yaibTaTaMHu € NOKpaIME€AHEST I P a B )K yMBEaTHOHIM iBXe 0 o K

OBagXeHHS CTPYKTYpOBAaHUX o1 aHHKX y bopwMma
Hi IH1 X NOCHUITAaHHB 3 pPeIT@ABMAHTHAUXT apieaepadl
rajlyXywowThcsd Ha CYTTEBY -ITPIOMOPIA MHON BAIIE K
Nepmwouyepr oBHX baxTtTopi B, TaKHX oK: B1 K
adHUX CcaHKUOUI W B1Jg NOWMYyKOBOI-pprdmMawp KGO0 o0 ¢
MOT O 0 SKHUX CTBOpPEeHO caurt, BpPaxoBYWYHU TEe
R ab6o SSR, a TaAaKOX HasSBHUHU moculandlbHUHU
T€HbKHX KpPOKI1B T a po3poOuUBIImH OpaBHUIbBbHY
pUMaTHuH ycnonimHUK Ppe 3 Yy TbBT anTO IBY KMNOOBKI pia NBEHWHIHASYM , T
y
Ha oaHuiH MOMEHT Ty 4YHUHU 1 HT el e KT T a nor
I0T b 3 Ha4YHUHI BIJIHUB H a SEO «xinprkowMma cmoc
I a
KOHTEKCTY MHNOMYKOBHUX 3aNHUTI B, CAOPAHIOK . YO0
pPUCYHKY 1, 300paxe@orTaxpMy poOypPm X GBOEH

igaxkuTani3zani W yciX acHOHekKTIiB NTKOICHEKOI I1 o I
0 Ke H 01 3HEC 000B’ A3 KOBO -CROAM HEAIH J BMIA M &AH HBIJI
i3HaBaHOCTI OpeHITY Ta 3alydYeHHS BaroMOT O
aH3 1 CHY W0YHU X T a OpPO€EKTYBAaHHIH edbe KTHUBH
Ol HII € KC OoOMBaAMMIXB BEOmMYKOBOKW cuctemMow Google
HH X T a B a rpoavimkxy B am & s o plalx] , BpaxoBYyKWUYH

(

3

HYyBaHHS CTOpPI1i1HKHU B 1 HAUBI AyalnlbHOMY ¢aifin:
T . Jo kKxoxHOTO ca#Ty -a3gema s B HGOO g e3bma 4 K30 K

EBJOYyBaeThcss HacTymHEHuUuMHanpeurwe d Ky K al H YHBA aB Fe HI ¢
HYyBaHHSA CaMTI B, mo e@HPrRAMBWIp KA Bc a@a wu O0Jra «
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URLs
Yepra URL | TMomykoBuii [HTML _
CKAHYBaHHS | pobor Google ~ O6podka >  Inpexcauis
3
b=
=
= Yepra
g pemepHury
[=]
g
o)
—  Penpepunr

PucynsdCxelma po 0 edrour aGo(ongplue c Kk aHyBaHHI C ¢

OcHOBHa BIiaAMIHHI CTObH BHRIKD puaciBiHE,T Mc MBS ¢ HIA

Wor dPress a6bo Shopify, nonxnsrae y THII peH,
TeBOBAa €YacTKa CaMONHMCHHUX CcaHTiB CTBOpPpEeHO O
Bi1 1 HDOmy KOBHX cucTewaidTt]oc mpoupkenmyiily , 3 B & @ K O
CTapmm@o i 6i6niortexku agasa CcTBOYPpe-HRIesa co pwacer y B
TexHounoriwmw Client Side Rendering, B TaKOM
npoiImec iHgekcaniiOorTCnoeouanmy axGey gHd ML 1 a

nporpaMHuid Kopx Java SpeurciTpatH,H SiTMi CBJHSIY TYpOl IIDH 30 T ® U
cepenoBuma Chr omi usk,0 AB U KIDOHOY €0 TJpamvmaaSrcur 10pctT a T O
Ha CcToOopiHII . Taxa mocnaiA0BHICTB CTBOpPpIWE 3arT
BedauTy.

Bapro 3a3HauurtTm, mo e HBREaBHMIA AQgieroyy € a M @ XK 1

pu TakKoMy <cumneHapi:i BUTpauvyaeThcsa B 2 pasi3u
[ 4], mpuvo3 B ONIOM T » M€ H IIE HH A HMOBI1I pHOCTI CKaHYyBa
K1 IbKOCTI1 CTOpPpI1HOEK.

Towmy, meapBeexgienH o31 HO1 O0ni oTexppe Rexa oNpe xHa j kg v
A4 KHUMHU B OCHOBI BHUKOPUCTOBYE TeXHOITOTrilIwW Serve
React, JO3BOINMUTH 3MEe HIIUTHU K1JIbKI1CTHGH 3am0u
OpMWIIB U JINEe HHS npomecy CKaHYyYyBaHHSH CTOpPI1 HOK,
6oaxerT, 4 KUMKW aB UBR@M@A € (-BKCPHAOYBIAIMAUT O B a 3 1 a THI1 CT
Capacity Limit), mo BI1 ANOBI1I gae 3 a-0MaTrkcuwmMal
MOXe 3aA1HWcHHMUTHU Ha cepBep caMWTy, HE CTBOpIWII:
Ta KpayniHroBa mnortpeb6a f£ComawbBaRamaod?yi m e
KOHTEeHTY HAa CTOpiliHKax caMWTy.

TaxoxXx 3 apmpAAPORY KB alydyaeThcsd MamMUHHE HaBU:
mo JO3BOJNSKTbB aHadTli3zyBaTHU NOMYKOBHUH Tpadikx
[llo B cBOWwW wepry aAyxe -papomoHEOpPpO@OD®®DYU TBHHI3 B E
T a 3pO3yMIiITH HanpsasMmMku, Ogxki 1Gekong 1 @ PECECEHG® H:
NpuUXoBYye pobBoTy cBOiIiX anropuTrmMiB Ta HIKOIH
CTBOpPEHHSA HOB-BReUHnimepiear aSMBuO mocTae 3 agavga M
aHAaNTIa3 yIpaKTHUHYHNX —-BKGHAQ@EHUW@AHBINEIUB HOBOBBE]
ompamnmowBaHHSA Ta BUSBUTHU HOBI TPEeHAHW OINI HIBaH
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do npinyk, 1a Ahre ko M aSai 5, 3acCHOBAHa yKpaiH

TYyXHHIMH i HCTpPpyMEHT
HocCani gxeHI
JOCIi TXyBaTHCH 3 MOCTI1I HHUMU OHOBIEHHSIMHU ]

HTHoi® Oy nu

I 4 JTO& KT APKE BBH®DIBERKHMK Q

3 a TpUBaAaIUH nepion

PosrnsuaeMo mpomec CKaHYBAaHHPIHMOYHIFK 0B oOoro ©O6o0T
Basa nanux Poznonin uepru C
—  A0C/iIKEeHHX NOCHJIAHb ]:;;YB;HH"
Bel-caiiTiB (IInanyBaabHHUK) (O6pobia)
Tunexcanis Ingexcanist IMapcunr |
MOoCHJIAHb
PucyundxeMa po OAbrefs{ npair &« kaHyBaHHI ca#Ti
CkaHyBaHHS oOpaHOTO KOpHCTyBaueM CaHUTy M
Oas3mu NA0OH NCXK,J1 a 1 a € T b C o 1 3 B X € Bl 10MHKX CepBl C\

nepeHanmnpasBiIdadKOTDbC A a O

0y

Ahrefs6 o T

cy
(6]
(6]
T
a
H

= m o x=

3P
mo
K O
Ch

P € H 1 € pHUEH TJIyH I e

BODpO JOTPHUMY KUYHUCH

bots.txt,

aHanlTi3aTopa,

opiHIOI , T a K 1 1K :

ACHUWuiITawT>b C 4
A€ KCY oI$ocCHu

Bucnodoi.n1 01Xy w0du

oOuTHH B M C HO BOOOKT,

KJlaxgaeThbecsd

HTCHTY, CTBOpPCHOTO

I KHUMH

NITaHYBalbhbHUKWAR,OT S KUK C
T H npockaunoBammwmw.c uKocommw pURD K OyanyrThs rorT

HaJagcullae I x oo

CKaHCDY T a 3 aBaHTaix

npasBHUI 103 BOIY abo 3 @
1 KpaaiiH 1BuEee-c BRraaGuqytB A e c ¥ aB I ss € HeoOp

poOuUTH®SH NapcHUHT cToOpI

3aT0JIO0BOEK T a 1 H IIi B 1 1
H a 1l HOAeKCcani . Biopassoy s s ®a Taio
TaHb 1 CTawWTh MAOCTYNDHHUM Yy PpIi3 HH
METO/IH CKaHYBaHHSI HaBe

nmwoc TGadar®@l eB TOCKOHAaTWETSHC A

H a Mal MY HBHACO C KK D Bl @ dl 1€ M sH 5 0o0pobOKH

JavaScript, 0o06po0Onsdarmw0

r omi um, 3MBKXE KAKABWMYFAaTHU CaWTHw mMoOymToBaAHI

(Single Page Applicaii n )

H b

T
u
a
H
a

W oI w o

or o, qgyc¢c pes3

pUMY € onamHi

anTi3yBarTH™H
BaHTA aoXeHI

CcTaTMWUYHI

.HAnT®aHUMH
3aTPUMKH
B TtTo#in xe wac, po3rnsuHuyTtTuir O6ot1T B1ag Ahrefs
TmwmEeB aHtTaxompais uHbMhE 06c¢ 3 MO XKI H
KOHaAaHHSN nTuHaMKaAprollpeveSerHHptHe BUTpawuaece
peHAEepPHUHT, mo JO03BOJSHE 3HAa4YHO MNpHWUIWBHUJII

cauwTu, s

K

CTOpPpI1 HKIU.
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Takxkum ywumHOMoT GoiogX ®IUTH OI709-0 iy AT MBI &XH WX

caununrti B, HaBI1TGSG, g k1 CSR;3BaoBpIessHKI U 3M OBXUIKHOBPOUCCTTI @ HBHUS
nuHaMmMi uanuih-kda,yvaSporpt me 3 AhrgfsOomo miB U M IR ¥ J HH
ONTHUMI 30BaHHUH nns -ampanmmy] i Hoireo HSEEOo 06 p o6 s ¢
KOHTGE€HT, ATUMme NOBHI c-Te@KymM@daHTaxeHnuin HTML
Ahrefso o T , X 04 i H € BHUKOHYE IUWHAaMI YHHU U
BUKOPDHCTOBYBAaTH Ma W HHE HyapB YIRACHCHIMJI aJHJbS,  AaBHAASAJBI)
ma 0 10HI B NMOBETI HKH MOCHUIAHEB T a NpOTrHO3YBaA

aaxroputMiB Knacudpikanii abdbo kKmacTepwusamii
Y miagcymMrkygrT GoogbeyXHHUM 1 HCTpPYMEHTOM IS5

Bed®aiTiB, nobOynoBaHUX K3 aAaU-AdwEBEBME UTM&XHAAI C
epexkTHUBHE pime HHSA JOJ4 -oanHran/Mii33ya UM d ¢ v JVha HIBA HTH &
NOCHIKWE MOXIHUBOCTI 000X, Xo0uya akKODeHTH Yy 11X

Ans mnpoekTyBaHHSA €e(PeKTHUBHOTNO pimeHHS OIa4

caimomykoBoOwW cucrtemomwm Google BapTo BpaxoBYHB
6orTa, I KUHU BUKOHYE JavaScript o4 1 HOI€e KC a
3a0e3nmNeynTn ONTHUMI3aNni oW peHOAEPUHT a, BUKODpPH
oO0poOnsTH SSdR Rgnderinglve r CSR ( Cl i ent Side Ren
Mi Hi MIi3yBaTHuH 3aTpPHUMKH Ta pecypcHI BUTpPpaTH
MaODUMHHE HAaBYAaHHSA OIS CEMaAaHTHUHYHOTO aHAalIisi3y I
CTOpPpiHOK, -@@meo@oorgTgeTpcsa Ha TKHOAHITHE.K CA'H aill 11m3C
nocuIamidTbHOI CTPYKTYDpH T aKoOo X MO X e OyTn o i
BUKOpPHUCTOBYIWTSHC I B il HCTpyMEHTI Ahrefs, T a K
nNocUMIaHB 3a JOMOMOTOKW MAaMmMUHHOTIO HAaBYaHHSIH,
NOCHIAaHGFB T a MIEPTOaTTHAOH3UYXB a M H M i XHBOT O BIOJHUBY
NOMmMYyKOBI W CcHCTEMI

Chnucok 6uKoOopucmaHmnux O0xepea:

1. Google Ranking Factors [ EneRO29pounuuil p
Pexuwm nxoc Ty nhkttpsi/go.semyushycpm/Rankufgctors.html#form

2. The Impact of Machine Learning on SEB ¢ xk T p p & & lw//iMarket
Brew. — 2024. — P e xxumiw ¢ T x apye c y. pttps://markébrew.ai/theimpactof-
machinelearningon-sea

3. Understand the JavaScript SEO basiési[e x T p p 8 8 /fiGoogle.—
2024. — Pexum jocTyny IO pecypcy
https://developers.google.com/search/docs/crawthidgxing/javascript/javascrifgec
basics

4, Crawl Budget [ Exnex 1 p-QR624-uPilc xpuemc yapocc]t y/'y Aut
p e c y Ipttpsy/ahrefs.com/seo/glossary/crawiddget

5. How to wuse Ahrefs [ Exe x120HBlrPritkupie cypec
nocTyny nhitpsp/ahrefg.gom/academy/hdaruseahrefs
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MATEMATHUYHE 1 KOMII' OTEPHE MOHADODINKB XHHIA
OMEPATHUBHOI'O NJAHNSAHHBFHIIIBUKOP UCTAHHAM
METOAI B MYPAINIMHUX AJIOPUTMI B

nyianeBuuk O €H .

e-mail: oleksandr.matsulevych@tsatu.edu.ua
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* i) = tij + Ttl. (2)
OgyeBUITHO, 11 0 9yac mMoO4YarTEKYy 00poOKH ome p a
KOHAaHHS m@ONoNOnepeagHI1 X. 3okpemMa, A9 TEXHOITOT
BHsHHsS (1), 3aBXIH Mae OyTH

tij < tij+1 3)
Y Bumapgky MO XHa BBaxartTH, 1y 0 Bl 10MHUIU aunr
Cy moYyaTKy oOpoOkwu omepamnii, sAgKIMO BI T0MI
Poboui HukaijiaBcsa ni1inanBPpeodouniRpmeprcrs g, 2,

. i PpooOoui Micus o00' enHYWTHd2, . y..,lppynu o
MYOMY Tpynu oOmagHaHHS MOXYTHh CKIagaTHUCSH
Ooye Micme MOXEe BXOIXHTHU OO0 pe3 wmiaiRpPOueEpy T o
€ nesSsKHUHM KoedinmieHT mepepoOKHU HOPM T p MmO
cus agas mief rpynu obO6nanuHnaaunsg. Offmamy peaun
6ouvomMRpimi epiynu oOnanifaaus 3 HOMEpOM

Tijrp(ij) .

'

PeanpHi XapaBUm&KpPHEHAQ@QHBHHERE onepanii moB' g3aHI

* tij = tij + Tij (p), (4)
ae Tij (p) = Tijrp (1ij).

Xo4ya 3aBIaHHSA KoedionieHTa NHNepepobHKHU HODPM
TaAaHHS HEeJIEeT KET, U Ccld MIOPKHH aJl OCCITEOpBEiYpaH 1 ¢ T b T a K U X
KUMHU KOe i HIlyeCHTTOA MR O PIMACCTTYOIOT b ¢ I Ha N paKTHI ]
S CHOpPOME HHS BUPI MEeHHsS 3aBIAaHb KaleHJTapHO:

KHOMY pob6bouyomy MH KK HIQ H yHBECTIMPCOIM O OKIH/A b I € O 1H
HOYacCHO. o ymMoBY MOXHa cdopmMynwBaTu I 1
1jOi 27 2mo BUKOHYIWTS5HC 4 H a TOMY caMoOMYy p o

KOHYBaTHUCSsi HEpI1BHICTH
tiljl < ti2j2 < *tiljl (5)

3aBOJaHHS ONEpPaTHUBHOTIO MNIOTaHYBaAaHHSA NHNONAT amw
ITSHKHT 13 3aJaHUMHA TEXHONTOTI YHUMHU MapmpyT
BHHUIH KaJdleHaAapHUIH onagaH, o1 0 3aJ0BOIDbHAIE C
Oynxma oTa padi ka eKBiBandlrMBace BUBHEAaWOHHEADEK
ep@jui TaxumM uyunuHdOGM, HESJIAMDWMHMIIMA B HaOMOMYy 3 aB
auTwu, BUXOOAS YU 3 HaBegeHoOoro GopMyTITKWBaHHSH
(5).

Cyxynui c ft§} wmicesn [, 2, .. ., mg 3FanoBDJIAb B K

chbopMyIIboOBaHUM yMOBaM T a oO0OMeEe XKe HH S M, Haj3u

I JI
I'p
mi),

aHOM poOoTuHu BHUPOOHHUUOI A1 1S HKH, .60 Horo
a ¢ iGk(ipomo p o 6 xk udioiyereamad H a 3 uedmbr uqti Gy=dy2n. g i
(TobOTO mpu ¢i)kcoBaHOMY 1 HIAECKECI
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Kpumepii o n nbuesaanxwknoo c3mpio.3 y M1 T U, mo 1 cCHYy®€E
3a00BONbBHAWTS, chopMynboBaunum y Mo BG{l} i 00 Me
—rpadiGs{tjthfo—r e x rmaGriokBi b HO)

TaxuM YHHOM, BUHHUKAaEe 3aBOJaHHS nOpo mnobdOymxo
BI ImMOBI1IAHO OO0 OoOOpaHOTro KpHUTEDpPIi L.

Aas BuUpimeHHS 3aBIXaHb ONTHMAalIbHOTO KaleH
3anaTtTucsa AedgKow FHDyOEKmMpPpEPYyPKAqUEW HA3 HEHEH
rpac¢iGkia xcTaBHUTH y BiagmoBi HiiecBTHRe K EGEHIOOMY T p
[lppmauomMy HalkpamomMy Tpadikxy ™Mae BiahHoBimartmu

3aranpHe 3aBAaHHS mNOoOlNsrae B TOMY, mo o6 WO
BciM chbopMyIThbhoOBaAaHHUM B 3 ajgadi ymo EdG) i 00 M
qTocsirae CBOTro €KCTpeMaldlbHOTO 3 Ha4YeHHSH:

F(G) = extr F(G)

3ayBaxXHuMO, 1 0 y P13 HUMXO KB H P O OBHUMOUMHMPXa T M B1 & B
by HEUIDIHT €6 pii. Bi3pmMe MO high NPpPOCTOTH CyBOpY
€EXHONTOT1 YHOMY MapumpyT.I

BBenemo Taki BuU3HaudeHHSVI kimd,;, 3a Bmop OMU -

Tdi-uac rorToB HOERpr ifu)e T & » TPoOBOHOOICOTT IRPA M ¥ ¢ I 5
BCiOi3j mnpus' a3 ko010 10Rpp oBaomaonton < Ndi,ocOumie—

HeoOX1 aAHHUMH TepwMmMiH 3aBdpura H®i DOWIPOY KBIi mepe
MO M e fimi)y. Be nZit m maxy0, timi-Di} a3 BeMO 3araialbHOK 3a°
00 po Gx mdinAij=tij -tj-l-npomnexyBaunu@jy omeparmii

J3anuvume MO TXPUTGYPHEINBI ypaXyBaHHSIM BBEJ€HH

3aBAaHHSA MIHIMI3aunii cymMapHOI 3aTpPUMKHU [«

=

Z = miyn Y Zi
3aBIaHHYES M1 HI MI 3an0i1 i MaKCcCHMAalnlbHOTI 3aTpPHUM]
Z =max Zj

3aBJaHHS: M1 H1 M1 3 ami i CyMapHOTO NIpoOdEXYyB
BUPOOHMUYHNX IHNUKIIB JgeTailneiu

A= min Y Ai
3aBAaHHS MIHIMI3anii 3arailbHOTO Yacy 3 aB
T = min [max*timi]

3aBIaHHI MaKCHUMI 3 amnii 3aTalkRpPOOE HABYHET
NoOYWMHAaWYM 3 MoMebHTY a nT0 MOMEHTY

T( a, b) = Y TP(a, b )
Mi H1 M1 3 ami gyacy 04l KyBaHHSH o0cnyrosBy

KOMNOIEKTHOTIO BHUNYCKY Jd€Tal e l-Ka JKEKYIJAIIE HHEO Ic
yacy:
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Kj = min( 3 W),

1 ielg

ndVij—i HTepBan uyacy (MpbKk T3aa Kl QHIOARTHHOEME] 1
TeTani ;
IS-0e3n1iuy geTansem 3aMOBICHHSH
Mi HiMi3anisaga mpocToiB oO0OmnagHaHHS (MaKCHMa.
K =min(q;x - > Fig).,
icls

an@@k-tpyanomMicrTEKil-mekhe oarknrpoamac pcTartTi,

Fi=(Wijj+p)-TpuBanictp IiEmpooxamBudHBI CHUCTEMIi, BE
gyac¢c NONPOCTOI,;
pi =-dapdjbHa TpuUBaAaIltmiTHEé Badix; omepaii i

pj—-TpuBanlicTh BUKOHAaHHSA omnepamidi,;
Gi-0e3niuy omépédmaini

Mi HiMi3aniga Yacy BUEKDHERHWEAISBTAXEePoOi T 3

K3y =min( > Ry - Y F),

3 icls icls

ndRk-o06csasr pob6iT, sSKuHUWI-Hmeor@XNi TBESMPBKNGHMHEHU

2. Mypawunuu anrecopumm ( MA)
2. 1. 3acanvui nonooeHH:
OcHoOoBHa 1J1es8 LbLOTO aAaJITOPHUTMY € MOJEITHBaH
Tamii. Konowni 1 P O CCTUMCMIME M Ol 0 a B3U J1 l MIKE a B T (
OI1 HKH OCOOwHUH. OnHacx, He3BaxXallwuyu Ha MOpHuaw
K # , mMOBEI1l HK a BCcl el KOITOHI I BUSIBISIETH
BOW MNOBEeAl HKHU MyYpaIlluHOTI KONTOHISI KW TY KHUT I
, B Hija1TomMy, KOJ OHI 4 € po3yMHOK ©Oara
YyaeTbhcCcs 4YepedpepoOMDEHY DOY®BHEUMEKY agaeThbec
€EHOMY INISIXY. [Ipu BuUOODPI HaopsasMKYy pYyXx
HA OpOUTHU HAaHUEBOPOBMMEBOCBIAY, 1 HIIUX MY P a?
OTPHUMY € MO yepe 3 pi BEeHBD bepoMoOHI B pebp
poByBaHHS ¢GepoOMOHI B, 1K€ € HeraTHuUBHUM 3
2. Brnacmueseocmi wmypaxa

KoxHa Mypaxa Mae BI aCHMWE T«ICas M ' CIITWHCOY0, K BM
Ji,k, 1K 1 HeoOXinHO KBi mBi gaaRoOMMPSBIUEOB® MIiCTI

WM oo ®NM o zZ O
N R ®MT S R 0O o N
L LEX XowoIzrs ws
® m 2 0O 0 X

T n o<

o

2. Mypaxu MawWTbhb «31p», O0O0OEepHEHO NpPOHOPII
nij = 1/ Dij
3. Ko xHa My paxa 3 1aTHa BT OIKEIBRIWMH a Gl IT H

OaXaHHS MypaxHum nONpoWTuH nmo HNboMy pteEdppeOPi BeH
DjBi nnmoBitggnume

4 . I MoBipHiIiCcTB mhepeXYIVEC MIBPESKHER YA T B 8IP I H H |
TaAaKMHUM CcHO1BBI1 JTHOIE HHSI M:
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[Tij ) '[77ij )71’
Z[Til 1 - [, 17 jed o (6)

led; «

P« t)=0,jeJ;,

Pij,k (t) =

na,f-eMni pudHI Hee dikxkioe HoOWM. TUTH, mo 1IIeund B
«KoOnTeca pyJaAeTEKH). Kinskictpsr dpepomMoOHY, mo B i
Q . .
—,(|,J)€T(t)
A, () =L (0 < (7
0,31, ]) T (1)
nd-mapaMeTp, Mae€e B3HAaUYCEHHS NDOPSAAKY TOBIKHUHI

T O (O W
-0 0 O o

= W

a
0
)51

jas)

(¢]

=

Lkt)—-m o B xuua MEKPmpyTy
BumapoByBaunus (GepoOMOHY BH3HAa4Yae€ThCs HacT:

D) =(A-p)ry O+ S Az, (1) | ®

IdN—-K1 1b Ki c PbK aveydpiaixi, € H T B(uln a<p.opB y<B al/H)H 4

3. Mooudgi xkayii mypawuunoezo anrcopummy ( MA)
3. 1. « Eni mui » mMypaxu

EnitTow Ha3HUBaWTHLHCSH MypaxHu, 9 Ui MapIumpyTH
CTYMNHY MOTHUuGiI KaIs WA HH3AXC HOPOBHYKEC HATHHX»
nubi kanmisgs He BpPaxoBYE KI/MBbKOIOCIT i€ J1d JTIMT HHAAXO |
raaay:

At )= A2 (©)
L* (1)
neA°-"aBTopuTterT" €eN1 THHUX MypaxryidwKa™MU 4YH4H

ATUB €enaiTHUX Mypax 3A. n1OmomMmunamw A ® ¢ i Mt @t
HOBHOMY 3alexXaTuMmMe B1JaA PpPo3MiIpHOCTI rpada
ro B3HadYeHHsS OaraTtTo B 9YOMY BH3HadYae IIBHIEK
K1 b KH BU TPyeaallibsiHXM XH aci ya c Ti me JTOBOJIHUTBHCSA O
me HHS Ta YacoM poOOTH.

3. 2. Illouamkoee po3mauwyeaHHA KOoJAOHII
v OIPpPOCTOMY MA OPUUHATO BBaxarTH, 1 0 y
aXO0OOHUTHCSH m o OOTHOMY Mypaxy. Y mi W poobc

Y a KOO BpOO 3 T a My B a HH A :

l Ko #pmeani3z3anisgs cTaHAZAapPTHOILO Ppo3MI e HHSH
pebyBaTu 1O OTHOMY MyYyDpaxi. Tonmi CKIam gHIi
CTYynNHOB 3@IN8)ykHOC KNWM b K U

2 Ap«coOopBKNOAaIKOBHUU po3moagla Mypax Ha Bep

oBO'OI 3 KOBO, mMOO YumcenbHOCTI KONOHII Ta Bep
3«PoKYyCYyBBHEHHIKOITOHI I 3HaxXOAUTHCSI B OAHIH
4 . «banykxawwy mwmaxo HWiasy, ToOTO. Ha KOJXHI1 #
peMi maeTbhcsda OO0 BUNDAaJIAKOBO OOpaHOI BeEepUHUHH.

3a3HaAaYUMO, pPIIM XHA3PBW XNS aNos3 UYeHI 3 Ha3B
4aTKOBOTI nmonyuasiii B TEHETHUUYHHUX aAIT OPHUT M2
ropuTMi B «OPUPOTHUX obumcaoeHB ». v X onxai
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nocniagxeHnbp Oymo 3' scoBaHO, MO CHObEBI BB ¢ MA
BiIJ MNMOYaTKOBOIO poO3TamMyBaHHSI KOITOHII

3. 3. Hla 6 1 0o H u

TexHOmMTOTI1 4 BUA1l J€e HHH ma O 1 0HI1 B IaBHDO 3ac

1 Ha K me cxeMamMu Ha3 UBaIWT?hLC 4 bparMe HT H pimet
3T1 aJHO 3 bopMOW moOmxTaHHTH ckripayak, T y P # * Ix*plolmlo*c ¢
Q¥**Q*****  _¢c x e MU, ne * o03Ha4dace, mo-1 ¥ U i1 dname Hmi i1

Y mi#u poobdorTi JOoOCHi aXyBamnlachb MO XIHUBI CTBH 3

BiamMiuny Biag I'A TyT MU po3ransgsgaTHUMEeMO JTHIE O
MYy pax. AkKkTyanpbH1 CTH5h bopMyBaHHIH CXeMHu oH0sC
BUTpParTaMu Ha CKIaJJgHIi MaTeMaTH"yHI oO0Ouyucmame HE
nepexony 3 onHI €1 B ¢ p mibH .M @B K mTiagiHil ¢ H K B JH I q
3 HaxoAgKeHHsS Hac-TQMhk),oin-epuenpcmmwH B ¢Kp—1mueHd, K U ai

koedini enTtl O0illep mu i K 6yno 3a3Ha4YeHO B U 1€ ,
MaTeMaTHUUYHUMH omepanisgamMu, 1 K 3BE€ /A€ HHH ped
ma6nouH, ™MuU oTpumMyemMoOliacTynHy BepHmUHY 3 a

KonyBaunusag maOnoHyYy € ecHarddTpyorsuvu Wy i darexoa it €
yucno BepmuuHBwmicpadume ToopMep BepImUHIU, B K )
3 BepimuABMKUM HYHHOM, nocniagxyBaHUH maOmoH €
PoszrnsueMo HacTyYyNDHHUH ODpPpPHUKIADI:

i (1|2 |3 |4|5|6|7
BI 76 * * * 3*

Ha ocHOBI B Mu wMoxewmMo c¢kiaac-T)u(2618n k i «o0y,
TaxuMmM 4YHHOM, noTpannsgw4Yud y Bepumuuy 2, MY p
nepexoagMuMTh y BepmuHny 6, a moTtiwm y 3. 3 7 BI1

Po3z3pobneno Taxi cTpaTtTerii ¢GopMyBaHHS 1mao0.

1CtraTtTuuyuduii—¢moapdbmlyoBHa HHE mMa O T O0OHY mNepejag MmMoyar
ypaxyBaHHSAM 3 HAaHD onpo J OB XHUHH pebep. He x
b1 kcoBaHUKSEpse<m @ 4 ucio BE€pIuWHH. Toni ma 01 0H
1 Hdopw™ma i iEs poe 6mppaox Mi Hi Maa1b HESi= npaepmmmrkb.c 1 [Ipw
aJlropuTrMy HaWOmTumxdyoro cyciaga

2JuHaMi yHuHPaup@yPaHHEHS mWabOINToOHY @Ni1J 4Yac Ppo
3anoBHIWETbhCS 1 HPpopmManiew npo Es peodpax, Ha
bepomMoHI1 B

3. 4. Bunpsamnenmua

L0 = MO M N «km'lsd31a H a 3 BUKOpPpHUCTAaHHSAM qyacT
OTpPUMaAaHOMY PpIi1 meHHI . Hdn 4 IbOTO BUIMAaIKOBO BY
6yne MapmpyToM 3aganHoi npoBxXxMHHHU | (Ki1iIbKIiICTHGSB

Mos3imil 1 | 2| 3|4 |5]|6 | 78] 9|10 11
Bepmy1 693|718 |[4]/2]105 |1

He x h3i5, a BuUOpaHUNH MapumpyT @HoOAae€Tbcsda AK U
no 8:

(3]7[8]4]2]
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Hamni, BUKOpPpHUCTOBYIWUYHU AaJ1TOpPHUTM nepeobOopy
opaxoHIiB»Y», OTPUMYEMO HAaUKOPOTMUHN MapmpyT H:
MHOBM,HUKae edhpekKT BHUONpPpSIMIEHHSN Ha JIT1agaHIOI p 1

0000 MapmpyTrT:

Hoszwungl|2|3]4]|5|6]7]8] 9 (10|11
Bepmy1|6|9/3|8/4|/7/2]10] 5 1
Y MA «BUONpSMIEHHSH D» BUCTYyIae 1 K 1l HTEenekKT
BUTODPSIMISTYT») a0o YWOpHOTrO s IIHUKa, Ha BXO/IIi o
€311 Y4y BepmWUH I BigAHOCHUHaMu MIi1ixX HuMu ( Ba
aWKOpPOTIH A 00X1 I ndXx BEgpP@pmKe Ha PUTL IS HY
pukxkimIan. Xunpuavwuwmu niHI AaMHU BHUIIITEeHO peobdpa, i

UHIOpsSIMIECHHSI») .

a) 10 BHUONDPSAMIEe HIHISC;I I BUODPpSAIMIEHHSH

Pucy3ibbklpuknang BUBROUDNPE MAEHHS

Buamuwmo gBmwImipBst wiHsAady 1 BCA B cbhoT O AT OPUT MY .
Moaupi koBaHOTro MA Mae Takxku#h BUT ITAA:

1. Beneununs MDrpuni Bl agcTaHEH

2. Tuwingianiszanis-aapAmMe®Opi # anropurtrwmy

3. I[HiniarnpagBO e g e puaguMOCTI1 1pigji iTa ©ToO

bepoMOHY

4 . Monudi koBaHa cTpaTeris NMOYaTKOBOTO P oO:
5. BuoO6ip modYuarTkKkoBOT O [Hraail KBOUp30OHTAIIHOETHOH iIM a p WP Y °
6 . Hukn 3a gactesrtmdaTrTtsa xKomxoHIIT

7. Humukn mnmok=IBnti x Mypax

8. MHoO6OynysBawar ovampamiy T( 6) Ta mabilonmHy Ta pos3]
9. IIpowMi xHe TRmanpEyperelPpREKY HO K

10. MHAxkfor ¢*=L T a*=T

11lKi Hengps OTHUKIY OTO MYDpasx

1 2. Huknax mo Bcix peodOpax rTpada

13. OHoBHUTH cnainagu ¢epYMoHy Ha peOpi Ha o0
14Ki seupr mupayxy mno pebo

l15. QPopMyBaHHSA maobOIoOHY

1 6. OnoBsutu caiagd bepomMouHny «enitTmu» (

17Ki Heupbp OTHEKIY 3a YacoM

1 8. HonartzxkxoB d*Teau mpespmedpeanxHyssH 0 K
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19. Busectu Haiklbipa Thmmnio MaopeopuHy
3Biacu B uaH Ot(mi(p2+'Y @ A O@Fm*n2+ t*m*I!)), Tonxi BCA

onnmdi koBaunoro MA OyKep amHUIRe c¢ITca HAapTHOT O B
2
K:t-m-n +t;m'|!:1+ t-m-I!ZZ +I_!2 ’ (10)
t-m-n t-m-n n

Too6T1Ton=100,=89BCA 3ril) e 63 TG mUTHCA B Ce€peCaH:
pa3u.l0)Buep asedxHbBiOIgWaAd H&Oa 3 0i npme HHA BC
UHKOPHUCTOBYETSHC A H e 0IO0OBHUIMH nepeoO0ip, a me p
OpPAOHI B ». TaxuMmM YWHHOM, BUKOpPHUCTaHHSA YacTK.
MMYacoBHX BUTpaAar, ane 3 HadHO NIOKDpaimye p
0a4T K 0 B 1 H cTanii BOy1 a mimi anmriBie.p 1 Bauup@a 3 e K cmepuwm
OCHI1 TXe HHSA MU . Bunginemsno I B a BUIU «BUNODPSIMI
pPOMI #BHUCH P I MWIE HRIJHEA T H O PO3TINIAHYTO B U LE . Bin
pOMI XHHUX pil me HB, O €epmMYB AKHITXT 4 MXpatxwaHMAd . 10 pla
BUNODSAMIECHHS T 3aCTOCOBYETHCH nicuixas 3aKi H?
AaCTOCOBYETSHCH aumeT* 1 oO nKkHpaakij o rHa pBl 1IJe MIHEY B1 )
BUNpPpSI MICHEHSHSTDY, TYyT «KBHODPSAMISAI» 3aCTOCOBYET.I
apump.yTBudip nOi1inTsSsHOK MapmpyTy MOXe Oyrtu s
pPaxyBaHHSIM A KOT OC b AITOPHUTMY 9 U 3aKO0OHOMI
noOumpaTumu 1 JIJAHKH Ppi e HHSH, n-lo3u uxHpa fFaouM] B 1 1 e p m
OmNepenTHBbOro NpPHUKITAaJYyTHFAKHUMHA JT1JdIgsHKaMua O0y]

Moanyji L2353 4|5|a6|7]|8] 2 |10]|11
EepliuHH e384 72|10]| 5|1
1 OinAHKa 2 OiNAHES 2 OiNAHKA 4 niNAHKA
PucynoBudip ningdgHOK MapumpyTy AaA8 AO0AaTHK

OAnss NDODaTKOBOTFO BHUNpPpAMIsdYa MOXHE -1 HIUBI O
OB XHUHH I1J89HKHU nepeodopy. OT xe , Ma € C € H
BUINDPSIMISIIL B » .

4 . Aoammpaiunnoeco arecopummy 00 3a60dadHHSI O
upoobHuYy M8 a.

AqAns BupimeHHS 3angadl MEeETOJAaMHMU MypalludHUHX
aBJgaHHSH no Jemmnays ampadak.atie HIAapPHOT O mNJIaHYBa
acTynHUHN T padod:

BepmwromymuHEUID S YHST a(TEKEB@TMHA T , MamuHAa) Yy SKO
nmepaimii HaJl JJeTailinlmwo.

PebOpaymapuuit wyac, A KHUH oOYl KyBaTuUMEe JTe€Tadil
€ pImuHIH. e 9ac o0poOKwH H a MOTOYHOMY YyCT:
B1i OTbHEHHSH HaCTyHOHOTO o0 namHawm@mmMa 1TH@REAA ST ,I € |
epexonany ...)

TakxumM uywnHigM,eTamis 3 TexHoOITO(TIMiM@®MH aMma p mp )
TpUMaTH:
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MapTii neTanei

o o2 rom

1 (11) (12) (1m)
)

n2 1 22 2m
O\Y/ )

'un 8 % .
Pucyunoxasiphsaenuit rpad nns omepaTHUBHOTO
1 JSHEKHU
ExcnepumMe HTanbHO HEOOX1 IHO BHU3HAUYHUTHU Map .

o, fSlLmMoowarkoBa KOHNODEHTpPaNnisa ¢epowm

Ocob6nuBocTli a@aJAITroOpuUTMy AaXAS LObOTLO THUONODY 3 aB,
Ilcaye mpiopurteT 3amnyckKky naeTaneun (Tep™MiHH

OPONOHYETHhCSA nHNependavyuTud 3a PpPaxyHOK HTOYaATE KDO
X0 nai OPOBEIEHNUX EKCHEepHMEHTAalTIbHHUX JAOCIHI JoXeE
60y nao 3'1scoBaHO, j110) 301 XH1 CTGHSH MA T a AK1CT
NOYaTKOBOTIO poO3TamyBaHHS KONTOHITI. Heo0Ox1 aHO
Oyne MHOXUTHUCDH MNPpliedipuT@K UIMp WIHME O/ME DA PUMA € MO
Ha NOYaTKOBOMY po3TamyBaH HH,I

He 3aBXAau TEeXHONOIN14YHUHU OTpomgec CyBOpPO pe
00po0Oku HeToB@imauae,d Higoo 6xa@ MaAD®b oBip oO MY MiI H a
obnanHaHHSA B mnepmy FAaegpaypo02id Oomxpyomnka ao OHTaa 1 H a H

HaOopuUKIaanm®, Moxe B1 a10yBaTlwic.ca Orrip/MbMKyHe MID1 cMmiasp IO
1-2-3, &3-6-2

YV xnmacuuyHI W 3apgadil KOMI BO S XKeMy®.a IIH & 0 Bl & 1 U
AaITOPUTMY, MypamkKka Mae€e BJIAacCTHUBICTBb «OHaM' 4TI
60y B.

B nawmomMy BHUDajxkKky MHNpONOHYETHBCS JaTH MYypax
noTpiobHO B1 IAB1 aAaTH, TOYHI HE B I K1 H# mociai Io

nmeBHYN)Y poOmTagHaHHSHT.

Y 3B'" 43Ky 3 UMM BHHHUKAae mNOoTpeobdM JPUILQBHUT
4.1), abcTpaKTHUMHU T pynmnamMu ngeTalnleunw 3 BI JHOOB

Honyct/hlmp u c . 4. 1) ™Mae TexHonork2BHi wMapmp )
1-2.

BHawmpity 1 U Hlelor ya mydad3. :

Heo6xi1i gnuo0o/ L, T Boip 3k H H 1 M :

TaH®upoOMADTHMO Xe OyTH BeEeITHKOTI K1 JIBbBKOCTI
ycTaTKyBaHHI, i, PI3HUX TEXHONIOTI1IUYHHUX Map lj
OarartTo, ONDHUCAaHeEe 3 acCHIDKCHYOB AaYHCHKIJ a«/3 HHIATHBL »3 aHBe] a H H

[licns NpOXOAXKEHHS OXHOTO HNHUKIY alITOPHUTMY
Pe6bpo mo TvrTpynumu oOmangHaHHS SAKOTO TMNepeMnmaa T J
JO0pi1BHIE
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Toce = Toce + Twan + k*T@Zp-+T
e
Toewac, KONTHU 3B1IBHUTHBCSIS Tpyna oOmTajgHaHH:
Thaagac, HeoOX1 IHUU AN mepeHAaNTATONXKEeHHSI C(
K-xiapkicThb ngeTaneiun, y Tpyni mnpgeTainet
To6pac, HeoOXiIanHHUHK o0O0OpoOoOKHM OnXHIE€ei gerTaduni

T —1 Hmi BHUCTYpaTH Ya

Taxox, nicansgs mnNepepaxyHKY, HeoOX1AHO mepe
bi g obpaHnoOi rpymnu. Ax mo OIpOJTOBXEHHH, nic
301 ratHrepocOiIX1 THO BHUAAaITIUTH abOCTpakKTHI rpynu J

BucmnoeHau. ocnoBIi NIpUBEAEHUX y poborTi I«
VKpPYODHEHHUHN aATOPUTM poOOOTIU:

1. BBenewnuns wvMaDrpwumni Bl IcTaHeHwH

2. Il minianiszani 9 —aapfB Me«BpH adveHasiint 0 p U T MY

3. IlHigi agnmpagBOL e gAE@GE pUAUMOCTI Mij Ta WO
be poMOHY

4 . Moaxudi xkoBaHa cTparTteris NOYaTKOBOTO

OpiopHUTETOM JTe€eTainei

5. IHloxwmw He OynyrtTp B3Ha#WageH]I BCI MapmpyTH™H
6 . Mukn mok=Iznt i x My pax
7TMlobynyBartTdaamapapyri (6) Ta «3Halmma» Ta po
8 . [IpopvmimipasieMm1 e HHsS T Ta mnmepepaxyHoOok L

9 Ak mo L *, tmé=TL * =1L

10Ki Henqs HTHKITYy TO MYDpasx

11 Bub6ip Hallkpamoro MapmpyTy

1 2. [lepepaxyHoOK Tpada

13. IlepeBipka alOOcTpaKTHHUX T pyn JngeTaineit
14. OHoOoBHUTH cainpmadpopdPhpmn HY (

155Ki Heubp UTHUKITY

16. PyEQPR KXxpuTepiliw OODTHUMI 3 aInmii

17. SAxmo He BUKOHaHlepepx:mme miol 23 yn HAKME B
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https://doi.org/10.33271/nvngu/2023082.ISSN 20712227, EISSN 22232362. (Q3).
6. Manynesuu O. €. 3acTo PyMcmemitenhmologiiri a 11 3 o

CS npmu po3pobmi aBTOMAaTH3O0BaHOIT C-HCTEMHU
TEXHONOTriyHux O06ai3 AaHHUX N1 JOPHUEMCTBAa C1IbCHh
Ilpayi i dawvwo 2 o 0epowasHOEZO a 2 p o meHranyoknooBeei u H o .
baxoBe Bumpauwnusa / TIAATY; 3amopi.kKxXsa TAATY,

YIK 514.182.7

3ACTOCYBAHHSA METOJIHMKHMN MHNOETANHOI TEXHOJOTI.
I AITOTOBKMN BUPOBHUIOTBA INIPOMUCJIOBHUX BHUPOBI B
UNIGRAPHICS

Ma
Be
Mmn
e
T a
Mo

nuau O. €. , k. e-mail.oleksandmatsulevyc@tsatueduua

0. 0., k . T He-mail: oleksandr.vershkov@tsatu.edu.ua

K @ pQuulD. B u« mednailaotena.mykhailenko@tsatu.edu.ua

B3 4™ Q. B a u B u menail: yraskeibakav9013@gmail.com

b K U Ul aozeppoomwuesXHHUowl 0 2 i Y Hu i me H i 6 élpma mma m

2 0

I ®*T H T E
SIS EEC RIS
N SR o
TR H OO
S0 0 0w W

AKmy anbv HI c mb ma nocmdeBa@aRaoOTnpicA@NI e AU T O
BupoOHunTsBme (c[MlBy)yniH1 cTh B3ae€eMONOB' I3aHUX WODP
XHOIOTI1 YHY TroTOBHI CT®bh N1 0P W EMCCTIB T U B U
BCTaHOBIEHHUX TepMli HAaX, o00csa31 Ta BHUTpPaTax

BuxigHsuMuU nOTaHUMHU AI9 TEXHOITOTII1dYHOI o1 AT O

a) KOMIJEWKH B PECRIOEJH B U p

6) mporpama BUNDYCKY BHUpPOOY;

B) TepMiIH 3amnyckKy BUPOOIB Yy BUPOOHHUITEBO,;

rjYoprasni sr®@IKIHA MM 1 Yy MO B H , 1 0 BpaXxoBYIWTH M
KOMIOINE KTY WY HX BUpoOi B, a T aKo X oO0OmTapmgHaHI
Ni AOpHUEMCTBax.

TexHonoriyna ni ar(olrlbBsyknar yBanep:o 6 HU I T B a

a) B3a0e3nNedYyeHHS TEXHOITOrNi1 YHOCTI KOHCTTDPYK

0) NPpBPERHES TEXHOINOTIYHUX TMNpoImecdi B;

B) KOHCTpPYWBaHHS Ta BUTOTOBIEHHSIS 3acobi1 B

Ha##o6inapm BIiI AIODOBI TalbHOKW YacCTHUHOW TEXHOIO

—
(¢

€ NpoOEKTYBAaHHIH TEXHONTOTI1 9HWUX mpomureoc i B T a
OCHame HWAHOPMIEHHIM KoMOnuanekTy HeoOx1Imuoi T €
enemMe HBuox d lnwworT b OCHOBHSZE K O O NUTaHEB T € X
BUpPOOHUINTBA 1 BUpPI mManlThbHUM UYHHOM BNOIHUBAITSH
HOBHUX BUPOOI1 B, ni gBHUMEe HHA 1 X HAKOCTI .

Ha ocumxoscor a B mxko HYlorTbcsda HacTynHiI BuUAU poo

a) MNMpOEeKTYBaHHS TEXHONTOrN1YHUX TMNpomeciB B

0) OpoOEKTYBAaHHIH4 TEXHOIOTI1 YHUX npomeci B
I1JOMY;

92



o WT O <¢ W

H o o H

8o Hd 9k W
o000 00

cyMmMapH
OpoOeEKT
by HEKII
OIpoayKkK
BKIJIapmue

o <

Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

obopMneHnHsSs BIJOMOCTEH 3aMOBIEHB 3arTl 0T
IOBaldbHOTO 1 HCTPYMEHTY, OCHaAaIMIeHHSH T a
ani i ;

po3pobka TeXHIYHHUX 3aBJIaHb Ha MHNPOEKT
CyBaHB 1 yCTaTKYyYBaHHSH,;

BUT OT O BIJ € HH ST €3XaHNOPJICO@ Kl TH@IBDH H O
OPOCKINYBHYBAHH S poO3 Mi Ie HHH ycTarTKYy B
6ouyumx Micub 1 GopMyBaHHSIS BHPOOHHUUYHMX A1 JTgH
x ) Hanlaro/ dXeHHH T a KOpPHUT Y BAaHHIH TEXHOIIOI
roTOBIEHHS .mpoOHOT maprTi i

B nminomMy mpoeKTyYyBaHHSN TEXHOIOTBAAHHES IINDOI
3711 B nNpeacTasBlsE cobow cKmIagHy, TPpPyaZowMic
ro BUKOHYBOTSH Yy KkKijflszka mocni ToBHHUX eTamni B
CnoyatrTky pobOnsaTbh HmomepeaHIH MNMPOEKT TeXHO
angigax oT O YyTOYHIWIT b iTekKa@HEKRHB®EKHUITYRKTH 1B &
3 paxyHKI1 B. [Tocni toBHUM YyTOUYHE HHSAM moTme.
Ki HYeE HI po3po0bKu TEXHOIOTI1YHOT O npouecy
pUMaTHU JNTHUMmMEe Nicasg PpPo3pobOKHM 1 mNmopiBHIHHSI [
CTyniHp OMPIEBWHEHOBHBTII YHOT O TMNpomecy B JOAE€Ta
oOHUITBa. B ymMmoBax MacoBOro BUPOOHHUITBa
alJlbHO IgI gt BCli X JleTamnewu BUpPOOYy. Taxi 1|
HOJOTI1 4H a JOKYMEe HT a i 4 Rall DPUX pPHEMI ©TR PR I
eNX O JIp e ouomMp o 0 K u i N ip 0 B M e aT IR 11k Hif |, M, HC TPy Me
aMmE HH. I. B onwmHuMYHOMY BUPOOHHUITBI oOMe Ky
HOJOTI1 94HHUX npomeci B, T a K I K oIeTalbHa po
BUBYERKEC 5 . [i TexHOMTOTI1 YHI NpONECHU HAa3MUTE
[Ilponec MNMpOEeKTYBAaHHS MICTHUTBTBEHALMADO BI'KMI
OCSATHCHA

HayeH
M e

o =
o o

S|
O XN o0 7Oz W

A = R ¢ TR

o

K
171

X T T X 3o

4 TUNDY BUpPpOOHHUIONTBAa 1 MeToOoaAlB pobd
Oy OTpHUMaHHSN 3arorToBEKTIH,;

OTr epXyHHOTJlyOBTaiHUHHIN X 0 a 3 ;

H s MapmpyTy oOoOpoOKHU OKpeMHUX HOB
eTani B Ll aXTOMY,;

K OpUOYyCKIiB, BCTAaHOBIECHHS TEeXHO
3aTrOTOBKH HAa OKpPeMHUX cTanagisgsx o0pD
T yHlieiH S0 IKOHAIEHIT p@e XHOTOT1 YHUX I
6HOro oOmxTanmgHAaAaHHSILI, TEXHOIOTII1lUYHOTI
pexXuMiB pil3aHHSEH,;
HacCTpOWBAaIbHUX PpPoO3MIpIi B;

4 HOpPM dYacy Ta KBanai pPi xkangii po
TR XKHYME@H T a4IHI01T .

TyBaHHI TEXHOMNTOTI1 YHHUX npomeci B
YHUCIOo MO XIJIHUBHUX BapiaHTI B MO Xe€ 0y
BaHUKX 1 o1 I0Y U X TEXHOJIOTII1 4YHHU X nNpoIme-c
M (McadbMBapBHOLTI BUT OTOBIJEHHH4 qIerT
MHBHOCTI o0poOKU, MO 3ajJdJaHOMY TEe€pMI H:
b Yy BHUPOOHHUITBO)

Buxi tHMMH ODTaHUMHU IS5 NpPOEKTYBaHHSN Te€&XHO

O T XK R W
o
O Xx I O H I
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KOHCTpPYKODii no0OpoOINWBRAH 3a3HaYECHHSIM
TPYKTUBHHUX oOoOcobOaumBOCTEHWH 1 po3MipiB;
1 9HI YyMOBHM HAa BHUTOTOBIEHHSA JgJeTauini, 101 C
OTHWBaHMUX NOBEpPXOHGH, a TaKOX o@o00aUBI
pi amyopiOpkeyp m 1@ HC yBaHHKO 1 T . 0. ;
r BUNYCKY BuUpooOiB, 00 T ORKJO@M¥IIbi,KHUIX ]
YyBaHHSM BHUNDYCKY 3amacHHUX YacTHUH);
OBaHMUMNU 1 HTepBan uwacy (3a3BuUYahd B PpoKas:
€L pPYBaAaHHI TEXHOJIOTI1 YHUX npomeci B i}
DaonHO MaTH 1 Hdo pwaldiiamisd & AIWI O I a i NBIIHIC 1T € B
00y mwm.B Ilp mek TmypBoa H H i BUKOpPHUCTOBYITH T0BIi1 1
epianmu, KaTanloru 1 nacnoptu [@QOGTim nHaHuHHS.
Ma i H a pixXKydwui i FH)M|I PHOG@ERM® HEBEH 1 HETI
PaxXyHKY @OpuUODYyCKIB, peXumMiB pi3aH-HSAT 1 T €
i i1 xami UHI TOB1 THHMKHA Ta 1 HmI MaTepilamnmu.
BOOIUTHCS Ha OMNaHKAaX TEXHOIOT1IYHOI HJZTOKYyME
[lpex TyBaHHS TCEXAPOMBENYWHAQEOIRTE&ROEES BHUBUYICH
Ooyoro KpecluneHHSA nAgeTadni, TEXHI YHHUX YyMOB I
po6i . Ocob6nuBa yBar a OPpPUII TSAETHC A MO KI H |
HCTpPpYKII i TeTauni., TaK SAK BHPEBWHbEHPETKT MP
MKEHHS TpyaomMicrtikocTi 1 cobOiBapTocTi BHKDO
Po3spobnewni TEXHONTOTI19HI npomecHwu obpopwm
XHOMTOTI1YHHUX JOKYMEHTaXx.
[Te puu m €eTamom po3pobku TEXHOIOTI1YHOT O ]
1 # (oTTeoX H MA QUUIPYH Y ) , B IKOMY HaMI 49ae
a HH A TEXHOJIOTI1 YHOT O npomecy I o BCl1 X
a Ta 1 HImi o06poOKHM neTamnei. IIpu 1B 0N
6 u 3aTHCKY 3arorToBOK, pBaukOrueppa O ib T & J bTHHO
yMEHTY a TYMCCTKAHHBXB QIYPHIC T OC Y B a Hb
Ipyromy eTarni YyTOUYHIOTHB C A cnoco0Owu B W
K U BHU3 Ha4dYaWT5LHC A OpoMi XHI po3Mipmu 3
pykKImi i pob6oYmx 1 B H M 1 ypCIOrBaa#¥IGh RHOMUXK HHIUKKC T P
OCYyBaHbB (npwu ILbOMY B pasi noTpeowu I ]
M1 Y9 HI po3paxyHKH), BUOUpPpAaWTHCA PpeXKUMHU
T0riYyHi JTOKYMEHTH.
peThroMy eTanmi YTOYHIETSH C AP Aa0XCOTBAYTEOTYBHCOS T
9 H oOrpyHTOBaAaHa HOpMa yacy, g K a c I
K1B KI1JIBKOCT.I NMOPTAPIHIMIN O T O MO O Ma M B X § H o
Ocnoeéena uljicsmmgnmpB a HHSI TEXHOTOT1I Y4YHOT O TP O I
61 p MXalgoling 8 u ¢ m &nigraphicss EKPTOY B aTHEHXSH O T O T 1 Y HOT O
HaueHHS: . Ile BepTHUKaAaIbHI pime HHSH, 1K 1 3 aC
peMHUX TEXHONODI1I4YHUX MNpomecdi B
Ha mnmnpomMucnoBOMY @HOiaAODpHUEMCTBI TEXHOIOTI1 YH
HIKICTBH 1 SK1CTh B3aNyCKy @BBHENI WP ODI HO W]

=

< T X M 0 oI 0%

H oz oo

“ o N Zo
om m 6 G O
© 0 B H O T o 7 m e
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EE
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=
o O 1 H g« =" v

bopmamni i, o OTPHUMYETGHCH H a €eTarmi T € X HO |
paHTYyE€ edbeKTHUBHI CTGh NilaHYyBaHHH T a yopasB.]
oMYy obmnangHaHHI obpolbOansaTH JI€eTalilbs, CKI1JIbK
CTPW,MEHITBKHU HYacy I pecypciB mige Ha BHUTC

poC@AIIP T ¢ x Bp ocimeddnignyphicsT o 3 Bolsi e omepaTHBHO (
o0poOuTu moxgli @HygamMeEPOpMaIi 0
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- HIpPERTYBAaTHU TEXHONOriIYyHI mWmpomecud B JAe€KI1IITb
- pop3aXxXOBYyBaTHU MaTepilianabHI 1 TPpPyanoB1i BHUTPaAa

- aBTOMAaTHUYHDO bopmMyBarT™ yci HeoO0OX1 nHI
TOKyMeHTaImi i, BUKOPHCTOBYBAaAaHI Ha 0TIl AOpH
- Oi1 ATpPHUMYBarTH AaKTyanbHICTH TEXHOJIOTI1 YHO

npomeciB ynpaBJiHHSA 3 MIHaMHU.

Po3pobka omepani HHOTO3MEXEAMWET hTCHOBA MWDo
M o 1 yPRragressive Die Wizard
Ha mnepmo MyB oepTkaeHsi B K J OKYME HT TE€ XHOITOT 1 9HOC
BukopucrtoBywuu 1 HGOoOpwma u PridgregsiveDia Wigardn a H# u x v
¢ T Unmigraphics t e X Hi 9 H U i npoIec H a KOpPHOYCHY i}
0O0X1I ITHUMHU onNepanmMUC TRO MICHEXK ONM@IMHEMI XHOT O
NOBHEHHS OMNeEepanii Mmool JTRBMAIKH@AKW UM KBAIE MO®a 10
OupaemMo. «JIlomartmup»

Jla nd neaxr bHCOMBID | MIYWMHC TPy ME HT Ta B HG@BGMY BIi KH
HeoOX1 HTHI mapaMeTpHum 1 HCTPYMEHTY.

Po3z3paxyHoOK pexumMiB pi3aHHS BUNMOHYEdTbCS E
ProgressiveDie Wizardc u ¢ T Unigraphics sk u## 3 abe3medye s KIiCHOC
aBTOMaTuU3anii mpani cniBpoOIiTHHUKIB 1 KepiBH
BcCcl X baxiBHmiBsB 3 TEeXHONTOTri1id4HOTI O1 AT OTOBEKH B
OpoCTIip OiJgOpHUEMCTEBa.

3a gomoMaErco pymMmeHaTy «DPopmMyBaTensb KapT» ¢
npoimec.

An s EPYBaHHSI ynpasBJasiodoi nporpaymu o s
BUKOPHUCTOBYETHBCSA MOIYIIHb ni g NXY @AMBckmic Ty mMpia B 11 s
Unigraphics Bi H ngo3Bonse 1 MOOPTYB@RAAG@HY TPAMBHOMIPHYT
KOHCTpPYZKTOPpc NX,o rsok uniio nmaor3kByoDimMioe 1 eBimikBoaHHAHTSIM B3U p 0 €
NIpOBECTH aHamTl 3 nepeTuHHI] B 1 po3paxyHOoK M 1
ni ar ot12D-g ® x ¥y M @oHKkTpaenc 71 ¢ H3ID4M 0 ® § ® @OH3T ABIM K O P U C T a H H A 1
PMIos(pitT @a HOTHAIH b€ H TH-MO A3 OODHap1 MoOoXxyTpr OyTH 1 MO
B HacTynnH u xIGE pPA a BSaPtoaENGINEER Unigraphics CADDS,

CATIA, ParasolidACIS, STL,STER a 1 Reicamk o p M aDGK ixDMT.

W om oz O
= 0 0K

3pyuHuin i npocTHUN Yy BUKOpPpPHUCTAaHHI 1 HTep e
ctTpatTeriim oO6OpoOkKkuU 1 3acobiB omtTwumMmiizamii HaB
Hani HaBOASATHB@P € HEHTsIa NI pca B J SHKIWO i B €IPPCOrraprM a M

qymny s BUKOpPHCTAaHHSAIM WPMWaeaRYHNWY MX TNXp@AMp R M y I
¢ u ¢ 1 Wnignaphics

1. I Mmomoptr wMogeni

2. PopMyBaHHS 3 aNOCDBHRHUXCEBAaPEI1IaHTI B: 610 ;
M€ Xa, uuaIi HAP, BpPaXxXxoOBYIWYH b o pOBIY 51 3IKEOTBAWIM 0
HaJlaIllTyBaHHSDO LHWE DESMIM ©OKHSDI K3 I CTpeaMyer r i . |
BUT A /IOy BMEBY € GBOT a/[lIByaB apHOH @0p T HE T © M K

3. Bub6ip 1 HCcTpyMEeHTY A8 YOpPHOBOTI 00poO1
«Monenp 16» cTBoOpawKawmbpnelmaOGeypvmacaaro 11 aMeTDp (
-10 MM, T a— 5 0 BMigMiHaye M O XBOCTOBMUEK-=T7 ,15 BNMM.,H a 3

I OBXHUHa xBhYrTTewmwMmukAonaemvMeS TaNmmp,o0H3 aBaMAE HA O B
100 wMM.

95



Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

4 Bubupaernrcsa cTpaTerisas YOpHOBOiI o0O0pooOK:

5. 3agawThcpla @K MA®IBIl 1aHGpabku ngeTamnmi.

6 ® o p NG ¢BaaiirmHys.

IIi ¢c 14 TOT O, a1 K CTBOpECHI B C 1 He 00X1 ngHI 1
neTani., bopMyeThCcss NpoamMpaRMBECT Byapapmyu ®il Kk HIi
noTpi OHUMUH mocTHmnpomecop Ta TpaeKTOpIiI pPyXy
CTBOpeHa Ta 30epexeHa Yy BKa3aHOMY KaTamnos3i.

Bucnoebtkaus.e 1 e H a noeTamntsa TEXHOJIOTI1 YHa m i
KOpPpHOYCHH X neTaaUnigraghies s e m u e 11 B ceobe npoek
TEXHOJOTI1I Y4HOT O npomecy BUT OTOBIJIEHHS KO DY
i Hbopwmani HHOT 0 a RragresgiveDien\Wizardioo ur cy 1 bongraphics
KOTH TEeXHIYHHHA TNpomec HaAa KOPHONYCHY aAeTalnb HAa

Ta nepexogamMu, PO3paxyHOK peXHMI B pi3aHH
qJ1aTKy Rrogressiveie Wizard ¢ u ¢ T dJmigraphics t a po3poOKYy
paBisgwYOI nporpamu nagas BepcTaTiB 3 YUIYV 3
yupasuasiwuuNXGCAMe mp a dnigraphics

< X
= ©

Chnucok 6uKopucmaunux O xepean

1.IoCT 3-90. «6l0nibop™Mani itHa TEXHOTOT 1 4. Kowmnm
AaBTOMAaTH30BaHI CHCTE®EMU. ABTOMaAQaTHU30BaHI CHUCT

2.I'0C3.602-89 « ]l s popmMani iHa TEXHOIOTI i 1. Kowmn
aBTOMAaTMH3 O0BaHI CUCTEMHU. TexHi1 uHE 3aBIaHHS
CUCTEMH» .

3. Il poexkTyBaHHS Kepymwdnx nporpam o1 s B €D
OPUCTpPOEM YHUCIOBOINO MNpPOTpaMHOIro KEepyBaHHH:
0. O. , ManynesBuu O. €.10,8 s5lde pl©.uBa.a Me. 1M. T, 0 12001150, J]
1 3 2 http://elar.tsatu.edu.ua/handle/123456789/12785

4 Manynesuu O. €., Yanniuwcpepkuin A. II. Buxopmu

NPOEKTYBAaHHS NPUUYPEOFPODPOITE YHAOAOIYMPAanIIsIOI
oO0OnanuHauHGEyY Ba cCHHEY .k omn  tomepHni ma [ Hpopmauyi uH
mMmamepi anu I 1 IFnpBaany k pi-=kuonme@p3naemmo p 1 k&1 ,r py A H4

2022p.) 3anopixxa:34TIATY, 2022. C. 28

S5 ManmyneBwud O.0Q. ,Behumkwmo B a r. , 31031 H M.
CADcuctremMu Unigraphics A1 TEXHOJNIOTI1YHOI I
netraRe#sesumorx cyuwuacHoOoiI HayKu ma oceéi mu: pea
Mamepi anu IV Mi-oicpapmon ddinonmelpw.« mB X &9 P 29
31trpaBusa 202116.p. ) . C. 139

6ManyneBuu O. €., Hepesza O. o. , TeTepBa
ehpex THUBHOCTI BUKOpPHUCT aHHSH CHUCTE€EMHU aBTO
TEXHOJIOT 1 YHOT TOKYMEHT ani i H a 01 A0pHEM
Ma mu H o 0 yin(yyByaaHCHH | Komn ' womepH:I ma [ Hpopmayi uH
Mamepi anu I 11 B enepyaxxkpnu. i u iexkmomHolp 3 senmo p & kG 1, 12
rpyaas 2022 p.). 3anoPd xxsa : TIATY, 2022. C

7. Manunyne €£u3va c.ocyBaHHSA ¢ 0 ecimicarideakmolegh v o 1 PL
CS npu po3pobii aBTOMAaTHU3 O0BaHOIT -CHUCTEMH
TEXHOJNOTriYyHuUX ©06a3 AaHHUX NI1 JIMARUIMMOIOB I yBIaHEHOD
Ilp avyi Taepi ucovroeo depowaeéHnHoeco :aalhrwmeegHnounno

baxoBe B u alabMmTay ; Z:anDpATk¥s 202rdwml (BGlm . 2 4,
10.32782/2078®877-202424-1-13).
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8 MaunmyneBwud O. €. , BmBoecpxuokmwoaBin e @ H®@. Me T O UK U
S KOCT.I po3poobOKH yopaBJsamw4O0i npomppdvwm U i1 3 3
TokapuHoro Bepglpmayta TueHIINavroe @mepemanaonocei
vhi 6epcHimamBe ¢daxdBd AT Ya uBEAADPY xx2024. Bur
24,10 M2 (DOI:10.32782/207887 72024 24-2-12).

9 9MaunyneBuuBe Pm€ o B 0. 0., Mu¥eiteplbrRB. O. IO
Komn’ orepHe M Oopy HIKHIH @O H®B I b H U X MOBEpPXOHEBD i
BlI TpOreHepaToOpPHHX ctTaHnni u .Mlpmuyii TTaa 6 pé peHHE
0epoaaeHnoeo aecpomex H o oHayuknooBzeo  (Qyanxi ogBéep ¢ B M al i)
TIATY; 3aml JqpAiT¥xs 2 02 40.m3.Bu 1 . 24,

YAK 514.18

KOMIMOTEP HEABE3 INEYEHHA HNPOIONECCY ABTOMATHU3 A
NPOE@KTYBAHHAUCKABKO3 AXUCTY BYIAIBEJB TA CHO

Manyne €pxu. TQ.H . e-mail: oleksandr.matsulevych@tsatu.edu.ua
Bepmkos O. O. , k . T . He-mail: oleksandr.vershkov@tsatu.edu.ua
Cynpyun M. B., acwucTte Hemal maksym.suprun@tsatu.edu.ua
Cungope ko a1lo.60.8 au B u mc-nailosidorvianiak223@gmail.com
Tasepiiticovkrkudtu aoeeppoomue8xXHHuowl 0 2 i Yy Hu i Mme HH i 6 glpma mma m
Mo mo pmunoeo

AKmy anv HiI ¢c mb ma HOoOCMAINOBEKAUY BAPAAT e MAUMI I €
CHCTEMH aBTOMAaTHU3 O0OBAaHOTO NpoOEKTYyBaHHIH ( C
1 ITOTpPHUEMCTB HE MOXJIHUBE OONEM3C KRPBXXBRXMEST Y N BV AI
CcCnopyan.

CbporonmmHui cmocTepiratwThsCcCH4 TeH e Hmil i aKTHUE
MOJZETMWBaHHIS Ta BI1I ITODO0OBI1 THOTI napaMeTpwu3s3aimii B

PesynansrTaT aA1s97AbHOCTI1, —I©6 NE¢pa@HIT MMAKOUAa RP © O1 &
O BOCYIBMIW M T a XKH U X po0i1T. [Ipu LbOMY BKDpai
HAaCKpPI3HOTrIro BHKOPDHUCTAHHNX @DCBIAPOHOBIE HHFE O & X
Oi ITpPHUMKH i XHBOT O KXKUTTEBOTO HUKITY, Hampu
€eTeKTpPOHI IT1 . Y nmnanHoOoMYy BUMROKYSI HEO® O T[PYB ¥ ME :
MOoJgeneWw BIiAg3HaAadYaeTh.csg B OarartpbpoxXx JAXepedumax

Hanpuxnpma dutodesk Ta 1 ipommeppOHemMul cCHaMaED
onTuUuMI3anmii KOHCTDpPYKII i Oy nni BJpiMBIBMI PHOEPT
MO € J B aHHA T a CUCTEM M3l BIMiUBa0 D B K@M a T @ P O B B i
JOKYMEeHTaILBi QgCHERONMMYPOHA 3 aMOBHUKAaM

Ans mnmpoekKTyBalbHHUKIB 1Y XKe BaXTHUBO, S K B
ocHame HHS po.GlpwerwmiMporspPpaxyHOK MHTOKas3ye, 1 0
pob6oumux Mi CIb (cepweagHaIM U3 all PR KITHRAI MAUpP T a H1 3
MI HiI MAalIbHO HEOOX1 JHUMHU HOPOTrpaMHHUMHU MNPOAYKTa
He Me HIe 1 700 TwHC. Ton. , TOOTO OIXTHU3BKDO 17

Ha wam morasan, 3acToCcCyBaHAuwodeskjneertop a Mma o1 0
JO3BOJIUTBH BUPIMUTHU MNOCTaBIEHE 3 aBaaHHSIH.

MMpungo6bauwusgs ni e H3 i Autodeskinversonoddei 31 ee ur eb HC 1 5, Ha3a
cnoxuBauy O61insg 4,5 rtTucJmdoinopias ommep . OBMPHEeC
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ACHMBO®B®UMIIIP@T O1JT I B UK OHaAaHH sa 10U HIObOIYOACI TBI H 03T a0 B
ocekmAyBEHOBATpPeEe OyeT G w poKk 1180 01 neommpadbOmu & .1 a1 % aunm H, X
0ro OG3I5rmxxo mgoia. ogaHe pobOouwe Micime
JABOoBUMI pHes ksea p3oa ¢ TAutodeskinvertorr e @ yop s 10K Me HII
MOTIHBE KOMPeB®Y@PaBI Ha aABa MHNOPSAAKH HPOC:”
PO3BUTKY . He BUOTAaJAKOBUM BHUJAAETHECH 1 T O
i ¢ AutodeskInvertors T p u u i B Autiodesk AUIOCAD i M@arartsoM
MOBHHEK aM, B CHUINY 1 XHMECBOPAONMIYHID NPBIADB
noTrTpi OHeE

OcnoeéHni mMamepi anbu 1 aud it & HcenHPHOAC. K T H O 1 qI10KY I
ITMpPUEMCTRBa, 1K 1 nmobymnoBaHI I 0 MeBHOTO (3
nepoBi i bidgioppumic.T b OpoeKTIi B BUKOHYITSHC 4
C JMeKy B 3 1 3Mi HO OJgHI €1 yacTHUHHU Ta 30epexe
ecukgi@epirawTbhbcss B apxXxliBax y HanepoBOMY B/
Oes3zmeuvyyBaTH™H pPpOoO6OTY HMX aMKHOORIMWMIOMU3 KBPEC K TIOC
CTHUHOIWO. A pacHPOEDBO pPBOPNPAi3 MPHUT b C I CBOE K
MOJXIHUBI CTIHO mapamMeTpusaimii

Bi towmo, mo CAIIP 3a0e3nmeuyymwTbhb aO0OCOITKWTHO P
pPeHHS HOIBAO Iyo prapi3oie K3TMyl Ha1iB ii TH yfoM® roa mu H 0 0 3
00 pomi C BTy)BaaIpiasc X arpaakK T e«pBim B 4y e HH S T a y
THU KOHCTPYKTOpPCBHBKHUX Hiapos3aiaxaiB psasagy I
UTHU BUCHOBOK MNONpo Te€, 1K 1 OpoeKTH.I o0p ol
OIMOB1IAHO OO0 aBTOMAaTMHU3 aIniimus, ngeop uBy0 % eppordyo.u
Cy KOHCTpPYEKTOpa #nge HaAa Monuddi kami w paHI I
me-1 3% wacy BUTpadvaeTbcCcss Ha PpPo3pobOKYy opHUTI
3BajXawYu HAa KOJTOCalIlbHUHU MWHOpUPICT MNOPOAYKTH
marTpwudHI CAIIP nmokxuWw @EeNOMPPEBHAHH HNANPp&KMACIO
Pexoncrtrpykni s XapaKTepHU3YyETHCSH MalluM 00
TUKOMY po3MaiTTIi MapoK KpeciaeHbB, OO BXOIS
H, rrt, OIT, AP, K3 . KM, KM, D6, BH, H®BK ¢
OEKTHOTI JOKYyMeHTa aImili oI Oyni BHUITB a ( CII]
AIbKOCTI K1 JITbhKOX IITYK. 3 a BUKOHAaaHHSH npoe
INpPHUEMCTBAa KOXHOMY pPOOOYOMNKHMMIKEOGX PO3[Pp®IIO N
Tpi 61 B1iagnoBiauni CAIIP.

YV KpeaxmeiH3 HUX MapoK € TakKl 3arairbHI 9YacTH
TEXHOTOTI1YHAa CcXewma. Bouwu moBUHHI nmepeajmagas
mo T o T a JTOMycKaTHhH JOONpaAaIimOBaHEHI H a pi3H
ONOpT MAaHMUX 3 1 HMUX CHUCTEM IO BAKIO3MYH Upia 3113
BHOMHOCTI o0 c .7 TOMN THUEM aBIJpaHEUTMb Cpsil M€ HHSA M T Y T
iTpbHOTO sSapa Ha pobouywux wmikcamsmANIiodesko o060 M1 E

Invertorr a x ¥ 1m i ABKA HIU ip €TR QIR BI1OC T 10, OCKIIBbKH CHUCTE.

H
p

a
0
I

94 0 w R g4 -
-0 O o o -

61 p 0
3 MUAp EC H
i IT OTO
Hepai
KPHUTT
MI OHY
BHI IIH
JTaIHa
IT OTO

pami # KpecihneHHS NI0@Q1 €W OBRAMII

e

s

Ka CXeM aBTOMaTHU3aNli TEeEXHONTOT I 94HI
A KpecneHI1 KI1 B OyniBenbHOTI mi T0CH
/ mepexpuTTsa) Ta B Ppo3pi3i;

aHHS oOmMajgHaHHS B NHNIaHI Ta B po3pi
X ycTaHOBEKaX 3 aBTOMAaTHUYHHUM KOHT
HS 1O CT1H, KOJOH, 1 HIor o oOmTapgHAaATE
K a a KCCXOGHM MTeprypOMOdIHpMOXB i 1 HHU X cucTtemM ( A

W oD =W M = w B
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VY Autodesk Invertor, 1 i s CTBOpPpCHHOIDI EHOT®B@MHBME p O3 IIHU

OO ™ ™ O

ME HT

2 R A2 2O
O 54 = 0 O

K
M
II

cnenudi kanui @ mgo ACTC 3a mpowmuc
250 Mlla ;

KpeclneHHUKI B TpybonpoBonagi B, o n
11, MOoO3 HAa4YeHH T p y Oyo IKpaoTBaoJIol TBA XT, a
aHa mnNpuUB' I3Ka apMaTypHu JT0 Tpyoc
KpecleHH K IeB HaBHyb3 Jl 1JBe T a3JBeap H wxa 3 031
1B Ta TpyOOmNpPOBOXIB BHUCOKOTO THC
a poOOYHUX KpPECIECHMKOBIRORMEIHRE; B
KpeclneHMUKIB BY3IiB OynaiBelIbHHX K
KpeclIeHHMUNKI B npodinis 30BHI WH I

M X O M W g Mo R
o

i
1 s B KpecleHHKaXx omauneHHH, B
X Ta 3 0B HIaUHHHIAX TMAE pKEa)H aBJoia3o0ammoiciT,a 4T e
€NlEeKTpPOHHHUX KaTaloriB, BKIJ I0Y a oy
a4yl B ;

HH I OnmckaBKO3axXucTy OynaiBeIIb T a
YHUX CXe€eM y CcKJlaJXxl permatamMeHTI1 B BF
BUKOHAaQaHHIH OpoOoeKTIi B peKOHCTpPYKII i CHuI
9 a i HEYHUCITEHHOT O, OPOEKTHOT O ni gmonpv
BOCT.]I cmenianii3yBaTuUCsI Ha BY3bKHUX Yac
MU TpPOEKTYBaHHSEH, mo OBYJKWO PHP @ OB Y IOBB COIC
anluw MIHIMalIbHOTrTO o0O0OCsSry Ha3jamMyM8BHSH
FORUAKE TERMET MAMKYHUBI CHOUBGEMHC HarmngapDoir® H .
GippiorT paMHI HaagbymxoBwu, H 1 CTBOpPEHHH cme
Ta 1 H.

—E oS H T e e e oS
=

O "R Hom =EHOTWOHDT Z O H O
H9W Sl TR D W TR O W

S
O<X X oE Y REOORH= ®LI

I T =

HCTOBETHBHE®M T™ME XHOITOTI1I S peanii3ainti C I el
Tpu3i3ani = O Kp € MHUSKK RTapCUHBOMBMIIHpaH MHXA 33a0BEIpalHIb:
Tpi BO KT, M HIHO NM@PB T OMAa T U3 Yy € T b CUIK,Y B O 1T H O
, 3 resepaniew 300paxeHHH 3 a IUMU I
ypu 30epiraHHi4 nmapammerTpil B JO3BOJTSIWT
Tu3zanii u pkopbeicmmkean UYiaoc T WTHBICI T BI MOAY b,
e pOASYy CHUIbHUMHU BHYTpPI1 IMHI MU 3B' Ss3KaMHu
ETPUUYHOMY MNOHoagaHHI y opwMI, Onu3bpK1IH JIc
pPOEeKTYBalbHUK TNpamwe y 3BUYHOMY HOMY
UK, yKkpgxa®wswu 1x 1 T. 1. OxkpeMi cmnmeniadia

5N oo T =

I KU X aBTOMATMH3 aNnil g pob6iT 3 Ha4YHO O1 B U]
BUMI pHUX YysABIEeHBb 00' €ekKkTi1iB mNpoeKTyBaHHIH,
emeu. 3o0kpewma, TaxkKi y s B JIUe HHUHXS CKXOE€pMIACXH 1
OonmpoB1I AHUX CHUCTEM, npu NoOygoOEKITagospil 3
CKaBKoO3axucTy OyniBenaAsb Ta COHOPYIH. Ane pe
CHIKEMH X 0ya 1 X CTBOpPEHHS mNmNoOTpiOHO 3amgaBaTH¥H
BpHHMI T € OMEe T pHUuYHE S aOpo AP KOEKDMMY HE U INMAOATK
HMawTbhcsda cnenianpbHI PpilmeHHSA, OO0OMeEeXeHI1I MmO
I[IpomnmoHyaepMoa HE PO3paxXyHKY OMTHMCKaBKO3aXxXMCT .
aHgapTtoM MixXHapoagHOTI e nleOk2t4p o m Autodeske w o 1 K O
Invertor,
BUPOOHUITB a

Bub6ip Tuny B30HH 3aXHUCTy Tenep 3101 HCHWETHC !

11 0 ONMUCYETHC A, H € peani3oBaHUH y 3 B
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B xoni 1l HTEepaKTHUBHOTO MNTepeMi mevmmHmsi G XHUCK a
OHU 3 aXHUCTYy MOXYTHh 3TUBAaTHCS, i npu BHUOO
ITUCKaBKOONpUUMAaUIl B pi3HOI B C OIThHO MB )KE€B HH @ J{ I
porpawma oae NOBi HToMeKerwmBssa.HHMB (GHAIOKMIYB KD B @ X
1 Ipil3HAETHhCSI BHJ ABMOMABHWUMHOPpT® HE PY T b C A
y 15 abo 61 npme BeEpPTHUKAaITIhHUHX nepepisiB i3
0O3paxyHKY.

A (PL34.21.122-87)
B (P1134.21.122-87)
0.9 (CO-153-34.21.122-2003)
0.99 (CO-153-34.21.122-2003)
0.999 (CO-153-34.21.122-2003)
Puc. 1. BubOip TuUODYy 3O0HHU 3aXHUCT)

[Ipyu empypBaHHI PO3MIi e HHSA OnTHMCKaBRB@AIPHUAMAa
ONMOMOT O®J MOUHMIEXBHXPOHHO MONEpeKpPecCITWIOTbCSS BCI
EepTHUKAIDB HI nepepismu 3 0H 3aXUCTYy, YU CIToBI
aXuCTYy T a y po3Mipi B1 Q1cCcTaHi M1 X OCSHIMHU 6
BTOMaTH3aNii gQocCcAraeTsEHOZA@Tr PAXPEODEI MO MY I I
paxXyBaHHSM BHUCOTH OITHUCKaBKONpHUHUMAaUTIl B.

BucnhnoHdxwuavnepeng nNpoeKTYyYyBalbHUKIB TYypOyIwT.
CAIIP, a1 K

II

CyBaHHS Ta BTpaTa €I€eKTPpPpOHHIUX
I P U 3HBOOCATHIT b I OIBOT O ® O XBIWIK O HY Ba T H

CKI1JaIbKH e
oboTy. IIpu excmayaTtanii CAIIP MoxHa Ha3BarTHM
3 S KHMHU MOXHa OopoTHUCS NONpOrpamMHHUMHU 3acobaw

BHUODAaIKOSBSE

K JIBal mIa

B T

jan
[

MW O WX o g~ wow
o N E

T T e

p

0N 2 H ~0 0 0o O

o

B

naganxeHHST, 3 M1 H a elJeMeHTI1 B Kpec

YU KHOTNKa;
aTumw pes3ynbrTaTiB pobBoTwHu 3 yacy OCTaHHSBDO
CIIil ook B1l1 1MOB M€ Dpe Ki €ENTEeKTpPONOCTa auaHHSH
TeMH Ta CcaMOi CAIIP ;

agTKoOBa 3aMliIHAa KpeclaTeHTEKAa 1 HIOIM,M IGO T3U M C
HTUu Pl Kanii KpecHneHHUKIB NpPOEKTYBAaldlbHUKHI
€EKTOBAaHOTO Kopnonycy. [Ip n IbOMY MOHT a XH
Ma aBTOMaTHU3aNmnii, CTBOpEHI Ha PpP13HHUX P
M' 4 bawnwny.qailli yip edcance HIMEKpl BT aM1 X po OO UYHMMHU

po3a HEeHaBMHUCHOI 3aMiHH KpecilIeHHUKa,;

Hl1 B H y miaA1 cHOCTI KpecineHUKa, 1 O BUH
MOBI TaaXlbHOTO €T EeKTPOHHOTO apxi1BYBAaHH I

CAIEHUKHN MOXKNTGIDBMOHEHUR@OGEE Be KHUX O1 A mi)
IpPYKY, mina 9ac BUKOpPHUCTaHEHSH ix I K 3
CITeHUKa,;

KEeHHsS SKOCT.I KpeclneHHUKAa Yepel3 HasgsBHICT
MOBHI CTW 301ramowrbcsgs OTHUH 3 onHUM ( HaKaIe
OBHa 1 HpopMauni g MNpo BHEeCEHI 10 KpecaeH
npaioBaHEHI H a pi3HUX pob6oumx Mi cIsx

npamnmwBaHHI Ha OAHOMY poOodyomMy MiciImi
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Y xoMnanekcHI#H CAIlP, e y cmenianii3oBaHM
BeaneThcrsa pooOmMonxudpi xami i mapaMeTpPHdIHUHX y s BJ
KpeclneHHI, BUHHUKAae y aBTOS3O0e pldex eBHI HAl H OICHUXT bIC ad|
I 0 KOMOIEKTIi B napammMeTpi B AaKCOHOMETDPHUUYHUX |
NpOEKTY OTMCKaBKO3axXxXHCHyYy, TOOIUBE@BAKHOMO TN I
cnenudi Ky OT5H . IIixn. wyac poOGOTHU B PO3MHUPEHHS: X
1 K CXO0BHINE TUMYaCOBHUX pobOouux eleMeHTI B,
B a XK o . TomMy B MOMEHT mNepexoay BKAMPOOOTH
poOoTpa®mMe TAUUYHHUM NHNOJAaHHSISM Yy cmoeniamnxTiioBaHON
BCTAaHOBIEHOTO nepiony aBTO30epexeHHS CTBOT
CTaHyY MKWPp.8cAlBeTHO3 O0epeXKeHHS MNOTOYHOTO KOMODIECEKT
3a BCTAaHOBIEHHUM NHeplio®ne MBEe Ymepmmsa paoBGaopT Wi HD
mnmapamMeTpiB HmiJOQ Ywac HAaCTYNDHOTO 3amNycKy TMHOpOoOTPp
aBTOMAaTMUWYIHA NK3GEPICE T H K 1 aBTOMAaTMH4HO 30epe.
napamMeTpi B.

Cnucok 6uUuKoOpucmaHnux O0xepea:

1. ACTVYV-3B:BOD88B ¥ymmmrT§nuckaBkoszaxuwcTty O0yn
Hepocaseni Fyoieend008 Hopmu VYrpai nu

2. BouTKxIl. , [IluglapeunkxkoMoHnTax mnpuUCTDPOI
OyniBenpsr mascaopnyumli—Bn aamaimu x BHA Yg. 202

3. Alrefo, I.F., Rawashdeh, M.Q.Matsulevych, Q. Vershkov O., Halko, S,
Suprun, ODesigning the functional surfaces of cdmaft cams of internal combustion
engines.Naukovyi Visnyk Natsionalnoho Hirnychoho Universy@@@4, (3), pp 72Z78.

4. Alrefo, I.F., Matsulevych, O., Vershkov, O., Halko, S., Suprun, O., Miroshnyk
O. Designing the working surfaces of rotary planetary mechaniNauskovyi Visnyk
Natsionalnoho Hirnychoho Universytetu, 20231@1p. 82-88.

5. Manyn Of£u3a ctoc wsia@ mia a a1 PlMecsuacHr od&ehnologi
CS npupo3poBdHRTOMATUXUKETEMIME HHMOHCTPYEKTOpPCDHKDO
TE€XHOUJ O0TajBE HEHXJA NP U E MOF BB KOT O CMIAOIAMAHPOCOBYKIOYrBOA H H S
Ilp avyi Taepi ucwvkrkoeo 0epowaesHOoOeo Hapaxmaxn on o
baxoBe Bupgauwusa / THAATY; 3Zanopi.xxs : TIATY,

6.lansuwmuauxa H. O., Bepmkos O. O. , AHTOHOBa
g romMmordmagauni Tasepi ucovrKoeo 0epoaeHoeo
yHI 6epcMemeimyonons20l7BaATY] 7, -200. 3. C. 194

7. MaumymneBwu?d o. €., l'aspuneuwnxkxo, €L Ame B aMi Ip .ok
HaobyrtrTs=s HaBHUYOK KoOMO BTEepHOTI 00poOKwH ayn
nporpamMHoro 3ab6esneRoensamdArdobru Aandait 1 ayxu
Mamepi anu IV  Mi-mpapmonolivamadr3 & mo p i 8k s , 29
TpaBHS 2023 sap:) TAAT Yo B8R k&3 . C. 80

8. Be pmk o B 0. 0., ManyneBUudU 0. €., Hepe3sa
HCTEMH MASTERCAM ngns= BHUKOHAaAHH S 3aBOgaHDb 3
OKapHOTI oOPodb&ammmne By acHoli HayKu ma oca@gi
Kocmi,yiiHHOGmMamepi alu V-n pMui xnen.a p ox@omHodp. 1 ennu y K
M.anmnopi BKsa,Tp2a%Buas 2024 p. ). 3andop.i xxa : TIOA

B 0 1
1

~ x 43 0
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YAK 515. 2

METOAUNRAO3 PAXYHRKNOMII” OTEP HDFOKT YBAHHA
TEXHOJOI'I YHOI'O OCHAMEHHA AJd BUIOTOBJEH
YEPB’ AYHUX ®PE3

Manynesuu O. €., k e-mail:mleksandmatsulevyc@tsatueduua
Faspuneunko €. A., 1. eamailyevhenhavrylenko@tsatu.edu.ua
Hepesza O. 0., K. T. H. , g-mail: ©lan.derezadtsatueduua
AuHToHOBaaplusBi k, 1 acara ¥ e-mail: galina.antonova@tsatu.edu.ua
OBuapenko I.J., 3 n1x1o06y r-malowarenko836@gmailicamu

AKmy anbv HI c mb ma nocmBroeKasKnpgpa@®&1enaudcn
enaTeMeHTI1 B 3 ybuacTux nepejmgau, 1 0 00yMOBIIOE
JOTpHUMAaHHH4 Yy MO BH Bl AMOB1I THOCTI yepB SUYHOTI
3 ybuacToOoMy KOoOnecy 3MHpOWB Y B IBIUOTTOOTBO/BEIHR HIa. Y€ p B’
3a10BOJb HMMOTIAWMN ®IJIE, onpu 3aTOYyBaHHI 1 HC
3 MeHIMEe HHA nAl1lamMeTpa pe3smu. Ile BUKAIHUKaAaE 3 MeH
3 ybuaToro Komleca, 1 0 BHUKIIWYaAaE MOXITHBI CTGHh
nmepemgaddi Il caywui Ha B M poor0OH MHLETABOIJ 1CKIyo c3010aur Hyi C
nesKHMHU wac 301 1b MU THMa CPTEOCCYypBCa HIHHIC TBP YEMR BHITHY . M a [
TeXHomnorii YHUCTOBHX yepB' S9YHHUX bpes, 0¢e3
nigpi3aHHSA, 3 aKJIHWMHIIOBAaHHSHE, He Oe3meudHUX KOHIIE
OPOIXIYKTHUBHI CTbH 1 HaJgi MHI CTBH MWMUPOKOTO KIIacy

[IpoexTyBaHHSA yepB S4YHUX bpes 31 CKIlIaJaHt
mMOB sS3aHE 3 BUKOHAQaHHSAIM BEIHUKOIro o00csAsTry nao
pob6boTwu. v 3B' A3 KY 1 30M@M M 3 aalKITSy a BEKB ®IT 0 € K O
KOHCTPYKTOpPCBHBKHUX PpoOIT 3 BUKOpPUCTAaHHSAM cCcydua

3 Teopild K1 HeMaTH4HUX IrBUHDOIYEKY BETAROMY , i

XapaKTepHuCcT U3KaUT alHAPBGOPXMOAVIMET bC T O JI Y 4 € HEHIY O M@ B @ MX O H b
71 H1I HHOT 0O K Mal JUEyKVYyB erpeX, ol B.p( p U C . 1) .
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CytTHicCcT®Bb Ki HEeMaTHUYHOT O METOIY IpOEKTYBaA
HOBepZ>§Hi:pB';IqH0'1' bpe3su cmonydeHOTI 13 3anmaHd
Y o06pobmoBaHOT O BUpPOOY monsaraece B TOMY, 1 0
CHONYydYeHHUX akKcoigiBs po3rnsagaeTrbcsa SAK T €0M

OepyThb ydYacTh 'y JBOX-Impoyrxoa ¥orcai B @ ©® Y B @ JI B H ® MY

napauneanhbB2 oci
Buxongsuu 3 IbOTO BHHUKAaE HEOOX1 THICTSHB 'y

CUCHEeMIPOECKTYBAaHHH BUCOKONPOIAYKTHBHOT O T a
i HCTpPYMEHTY 4YepB SSYHOTO THUNY 31 CKIaJTlHUM T
COpPOMOJXHAQa apgantyBaTucisa GDicXB ckee M C HY 109 U X
OcHnHo6HI Mamepi anrnldp od o @ o BH@Mer pHAsM. H U 1 MO Y I
po3po0OnTeHO OIS PpPO3MWHUPECHHS: ¢ T auxAupodesku x Mo x i
Invertor. Bi H S B E cobomw Opil €EHTOBAaHY H a K O HKD
AaBTOMAaTH3 0BaHOT O NPpPOEKTYBAaHHH i NpU3HAaYEC H)]

3 yboHapiiszuux ¢pes3
Y mmpeoci mpoOeKTyBaHHS BHpPI MNyWTBCS HAaCTYyHOHI

- pPO3paxXyHOK TeEOMETpPHUUYHHUX mHTapamMeTpiB pe3mu;

- dbopMyBaHHSH 3 Ha4Ye HbB MOKa3 HHUKI B TOYHOCT.I )%
CTymeHS TOYHOCT.I Konxeca, mo Hapis3aeThCH;
— mobynoBa TpuBuUMIpHOiI wMoampeni d¢peswu;
OnHawm,pomr € C i ONPpPOEKTYBAaHHSA pi XKydoil Kpa#ktu
yepB SYHOI bpesmu B WIHAWT KKA0€B MK € OT00XC i/l HII’KCE THBH 5 K Tk
reomMeTpudYHOro GOpPpMOYTBOpPECHHSH
e oOyMoBIEHE THUM, Mo MNpPOMOHOBAaHAa METOHI/-I
3anleXHOCT® @IH , I oIPeE PIXpOOHE KT Y T b C A, 3acCHOBAaHa F
NPpPOEKTYBAaHHSAS, MNOBEPXOHB 3 HENEpPEepPBHOW JTHHAaM
Buxonagsuamu 3 IbOT O BKDpai HeoO0OX1 aAHO po3Trl
CKITaIHUX TEOMETpPHUUYHHUX MNMOBEPXOHB, SKB 3 MOTIF

Ta arperatTtiB ClIAbBbCHhKOTO€cHODAMBAPEBKOPODEG@ERKHEI]I KO
3 MIHM Omepejgaudy TpakKToOpliB Ta aBTOMOOI1 A1 B

Aans wnporo aBTOpaMu B pobOTI 3a0poOmnoHOBa
MOXITUBOTO po3TaimyB a/hlhKiM eHEOHTTOPHI HBO KK pP3VMMBI MHHOMIO K D U

Pu?e@..
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Ctopomnwu uBIaK 9a 071 b dig liin pm oM@ mio 1 o/Nke H H i
opoHa;) B3 HaAaTacE KpawuHEe, MOBEpPHEHHH4 NpoOTH
noxeHHSs Niop Manminor i HKong p amial s ) Tirl ;A] €
X1 IHUMHU no’mlomaﬂ/m,HHMi/II[HOBi n HIQK: — Be pMaim H a T
xK e 30iratuc alkK3s— Toeaxkimnmibd®m pb3TamoByBaTMUCH4
Ka MH . V mepmoMy ;B Haamoy oipmamw@p 2k .
XKT1uBuUH Bapiafue]inaparxuTtp 4d5affppm k3y6ifry Touo

IiiThyTouHe HHS BHUXiM#HMEe nooo ke @He .

P u.3.

Y paszi, Klpppw3Tamre 8yeTbhcHKGBpucvme xlaijMmumn pls M a

I )1 € non(ﬂim{eOHp}MﬂajMIiHonodq-cmmaﬂHaqaeTLCﬂ IpoOXO X)

oW e H R BB 2
o)

~ a3 4d

] ©C O =0 O O N

N 0o © O

pe3 ChouileyaTp kKona, sake mpi-dxesngonmmes ByHK
]. Hpu GpubndfmmEe HEKa3aHHOMY NpGliecerminenop ma
KIUBEe mnNoelrooke HEPa KpPHUBUHHE, Ta H &lronoa x u : m |
HTpa KpBDEG@M®E TEBHEe MOKIHUBET OI OMEOBKIEHAE K P U B U H
dyMiia; B ubomMy BuDaaiRy i+ i mpsowprmay e THK 51 ( 1B o ma
a, 31 CTHUKOBAaHUHIKX 3 nepiumumMm o0 p AN K30aM rJaipf
OUHHHUKOB O IO CTpPp1 ITKOTI n’iaienmmmﬁiminﬂomom}emmmo
pMyBaHHS oO00OBOAZYy IpPyroro moOpsAKy THoHaXlKOCTI
[IpoBeneunuit BWUIE aHaaI:i 3n/i.1ménI<Ba33ayeeM,o MIQOB ' IH B JA GH K
1€ XKarTh Bi1 1 HEp3ma K BTacuneessp Tp o3 ransHe mo, 1 K
3TamyBaununsa TIHK yTO'—IH/lednliHOJ'IO)KeHHS[ HOpMaimneH#
Axmo wumeipmFmpo ullfks po3 T amoBYeTh K psuac . mel®a, Mmur o
no xe'mmes v p(e/va), I a  mo b menmpmamna ). YIpasi KOIJIH
uki23 6iraxT5 o0 MKO0IO0IOIONEBHMMBIAL a4a€cThcsa HOPOXOJ:
pes3 CliengyTp KkKona mo upoixioliin Tmo Tuneupsees 3B ylik
uB .4. puc.
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Puc.. 4
Ak mo tlprHmare xuTb [T Ak pRiiHe moONIOXEeHHSH, o
Toulfia3 6i raeTsc T1)3, TroouGkmeabuikraa € T b ¢ ;. T3a KTMMY K O 10
YHUHOM, aHamTl 3 B3a€MHOTO pO3TamyBaHHZH CyMI 7
BUXi THOT O MiOHICOOKOSXHIHMHE O Yy p a 3i-i p 0 3KTOANINO BIR (A HITp 3 I
Me ka MK. TYT O UBHMEXHIHIAIH OT 0 NiGIR ©O X HMA O y pas3i, KO

MKo-Toulfms 36iraetThbc d[K3T ®@eylama aYortw 4lH e HHSE T 0 7 0 X
it imo xpurtepi o plKair HRmyes amarmip iT6 H o .

IT1 JOCIHII1 1Xe€HHH4 6y ne AO0UN1I NTbHOMTIBUMBOPRHGT AT
MOy ONpPOEKTYBaHHSA Pl XKYydyoro 1 HCTpPYMEHTY T B
Po3z3poOnenuit mporpamMHHUHN @NOpoayEkKT OTpPpHUMaHH.

3 y00HAapPI3HOTO 1HCTpPYMEeKHYy BHKEOHODBHEI BTBOCECPpAAI
in makerT npurAdtedesdnvertornipor pawm
Buxi tHMMHU @DTaHUMHU A8 OPOEKTYBaHHSN dYepB 4
Bl HIO1IB € mapamMeTpu oOpoOITMOBaATbHOI mMecTEeEeQpHI
Ha mepmomMy eTawmmpuMeaye vmBapwai 1 3yOa 1mec

=

BUX1I gHI mapamMeopacdDyOBacroro

- MOIYITNb ;

— KyT mnpodi 110 BHUX1 AHOIro KOHTYDPY;

— Koedini eHT BUCOTHU TOITOBKH 3YyO0a;

— kKkoediunieHT paagiaalbHOTO 3a30pYy,;

— uucno 3yO0iB;

— kKkoedli i €eHTHU 3 MIMEHHSN BHUX1JAHOTO KOHTYpPY KO
- KYT Haxuany 3y©01B;

— HanpsMmM na1H11 3y©061B.
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m [lapameTpu syByacToro koneca . K

Mopoynbs m, MM [a5  ~]

KyT npodgpinw BUxioHOro KoOHTYpPY, rpagmn, 18

KoediwieHT BHCOTH TonoBKK 3y0Ga 1

KoedpiwieHT pasiansHoro zazopy ﬁ,g_?

YUucno 3youie konic z

MNpoekToBaHOTO ES

CnpAakKeHoOre 37

K-TH 3MileHHA BUXIOHOTO KOHTYPY KoRic

MpoekToBaHoro 0

CnpAxMeHOro o

Kyt naxuny 3yoie 6 [34 |15

HanpAawm niHil ayoa | npaBopy4 - |

| OK ] | Cansel ] | Help ]
Pub..
He#t npodianmamoDHppMeyBaHHLT HepImori KpPHUBOI
ZAKiHeMaTHtIHoro reuHTa ( THUB. puc. 1).
HaCTyHHI/IM KpOKOM MOJAOC€CJKWBaHHH4A € B BC€C € HH 4
napameTrpiB ¢pes3u (Tun ¢dpes3u, BUA UYepB HgKa,

ITincs BBEeage HHH BHUXI1 IHHX oTaHHUX 000X K

Bl 10yBaeThcsda pO3paxyHOK mOmapaMeTpiB 4YepB g4UH

BucnoPrmynsrTartrToM poboTHU TporpamMu € OTPp
neperTHHI npodi nb 3y06a ¢ p eAutedesk Inveripreyuiasie T b ¢ A
NoO0Oy I©OM®BMWMBUMI pHOI MO € Ti yepB SUYHOI bpes3mu
T0XTaTKOBOTO TONpofpamMBOp®C MO XY JIIO

Cnucokxk e6ukKopucmamnux O0xuepean

1. ITa B 1 nAuxBo. KoMnnekcHe reoMeTpuUYHE MOOEIIWBaAa
NoBepXoOHBb O0Oe3 1HTeppepenuii HaAa O6as3i cyuyacHOTI
KaHija. T €e(XmHe. ¢ cHaa,y k2.0 0 3

2llonkopuTORB A. M.A, B Ilhmy1myx oBi. 'eoMeTpuusn
MOJ€niBa@aWHMbBEAOCTHU MOoJOXeHHH 1 HCTpPYMEHTa C
3HOCY nOpHu po3T CyHWREHH]I NPOHOOE®IMEM /T ¢ oMETDPUYTHOI
301 pHuk mnpanb MimypHaakpTonTuaHooi 1 XakabyBkqobsBo€ H Nk p a 1 H u , ‘
1998—-c . -181 5

3. Alrefo, I.F., Rawashdeh, M.Q.Matsulevych, Q. Vershkov O., Halko, S,
Suprun, ODesigning the functional surfaces of cdra cams of internal combustion
engines.Naukovyi Visnyk Natsionalnoho Hirnychoho Universy@@@4, (3)pp 72-78.

4. Alrefo, I.F., Matsulevych, O., Vershkov, O., Halko, S., Suprun, O., Miroshnyk
O. Designing the working surfaces of rotary planetary mechaniNaugkovyi Visnyk
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https://doi.org/10.33271/nvngu/2023082. ISSN 2072227, EISSN 22232362. (Q3).
5MaunyaeBuu O.uhsa 3 accmreorcikhidiad 1 o BTEeahaolbgi

CS nmpmu po3pob6mi aBTOMAaTHU3O0BaHOTI - CHCTeEeM
TEXHOIJIOTII1 YHHUX 0 as IaHUKX mi J
MamuHOOYy  N¥pBamuhas. TasepiiticwvKkoeo 0epoaca s HOSCO
yvHi 6epcHamymoBe ¢axoBe BUTaHHS / TAATY;
Bun. 24, TowMm. 1 -O8M*2DP424-1118). 32782/ 2078

6.llanasuumuxa H. O., Bepwmkos O. O. , AHTOHOBa
i romMmordmagani Taepi ucvKrkoaepodepacasae?raHo
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8.Be pmk oB 0. 0., ManyneBwud 0. €., Hdepe3sa
cucTeMu MASTERCAM ngnsx BUKOHAQHHSH 3aBJaHb 3
TOKapHOTI oObPodD&amMmm®BK IC BY acCHOTI HayKiu ma ocaegi
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YAK 514.18

OHPOPI TIOBAHHA IMOBEPXOHBb KYJAYKIB 3YBO3ATOYY
BEPCTATIB 3 BUKOPUCTAHHAM METOAI B JUCKPE
FEOMETPHUYHOIO MOIAEJIIOBAHHA

Maunynesuu O. €., « e-mailmwleksandr.matsulevych@tsatu.edu.ua
OHepesza O. 0., K. T. H. e-mail: olenaderezag@tsatueduua

YUannai vnce,emd piu H. B u x a-mail:andrii.chaplinskyi@tsatu.edu.ua
AnexceeB A. B.o,i 30xacoB06i yreua w-mailuskoda.zp.ua@gmail.com
TasepiticovKkudl 0epocaeéHul a2 p o mewennoin o 2/f muunnupiia
Mo mo pnoeo

AKkmy aanvni c mb ma n o cMeaxHaoHei Kiad 1 n pKoooILIi exoBua. 1 b H 1
opas3oBoO I 0 BBTHOKPOKHBAaBHYOOKT O /1 i€€NKE M€ H T a 3aCTO
s OarartTpoXx WONpPpaKTHUYHHUX 3ajngad, I e oHOoT
Tan, OpH 3aTOYEHHI 1HCTpPYMEHTA alIbHHUX I
3 ycmni xowMm BUDPI Iy OT b C A 38, OJOIIKAMOT O
1 aoT b BUMOTamM HapnIiWHOCTI, OIPOCTOTH
Badudi 3BHYAMKHOT O 3aTOYyYBalbHOTO BCT.
HHI He oO0Xi1 mHOT TOYHOCTI 30iry npod
J B ayva )p viva HMpMo ¢ igcenmsa, 30arT 0 4 € H H A . i T
MU T@NOpPpHU PO3PpPaxXyHKY KOOKOIMIHp@A Brio/d o0 X K U
3aJ€XKHUTH TOYHI CTHh npodi 1TbHOT O 3.a T
1 B MO XJ U B O 3aBAAKHU 34aCTOCYBRMMH O mo
MYHOMY MOJElNWBaHHI npodinw Kyladka.
BnomepeaHni X  JIpOOC3NTiJ/ISHKHEYHTHOS XM € T O A M K'Y MO J € J 0B

A DD g WER®W®IT O
00O N OO =M =
OEZ XS OoTHEIE ™
2 00T N O ME O OT O
O M oOUH H o o 8D
H =2 =®oxTHWwW =R m

T A & W 0 =

KyJladykiB Ta3o0po3n0oag1JIbHHUX MEeXaH13MI1IB JABHUTYH
CUCTEMI KOOpaAUHAT, oe., B g1 KO GIT 13 amWX1 JPHYUXXY
IT OB Xadya. OrTpumMaHnui npodi n1s KyJladka i JK
BUCYBAawWT?5HCH4 o0 pob6oTH ra3opos3nojngi aTbHHUX A
reoMeTpPHUIYHOMY MOJJeEe I B aHHI KyJdadyK oBHX Me X a H
HaBeageHa MeTOoOINIHKAa Bomae BpHA HOBEOIBRHB. 3 THM,
KOOpPIMUHATH npodgiani B Kynlauki B, npu JOCTaTH
po3moAl b YHUX Baial B OIBUT YHI B, 3 amgaHi M1 H1 M
npodi n1s TaKoOT O KyJdauyka cnipanenonal 6HOM 3 arl
MaTu OarartTorpaHHY TMNDOBEDPXHIO, mo BHU3Hauyvae NP
BEeJNHKOI 1 O0BXHUHH. Aansgs MmWBHUIKOXI AHUX KyJdadKosB
BEIHUKOTO BIONJIHUBY H a 1K1 CHY pob6orTy Me XaHIil 3]
3aTOYYBalbHHUX BEYC OORIPBr aMBBETYDh MBWMIIKKE CT b 1 i
1K1 cHOTI pob6boTu nagyxe BaxiuBa BI1ACYTHICTSBH 1P
Belnukoi MoBokm Hm@M®T po3 pobOKa MeTOoOAYy 3T yIIe HHH
qJ1 15 HOK OTUCKpPETHDO ONpejacTasBeH®IUy BKAPIMBBHOMI X 1T
npucrtpoiB, SKI1 MawWTh HHU3bBKY MmMBUIKICTB 00epT

OcHnoemni mMa me pi aatha Opouccaryivwdxwge H a2 M p U B € g€ HO ]

IBOKYJIadKoOBOTO Me XaHl3MYy 34aTOYYBaHHIH 1 HC TP
mMogadui 1 il TcaapDHEeWMH T HE O0OgHUH Baua, 11 O yepes
OpUBOAUTHCSA B o0bOepTOBHUHN PpyXx. [Tapu o6GKaTHUX
nepeTrTBOpPUTHh oOoOOepTaHHS nNpodi ThOBAaHUX KYITadyk
mTOBXaadlbHUKAa 5 1 MOoOMmEe pe BHIMINAK Ma OCpUaH3XPBOHHOHTOOM y K O
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O0UIKHU, nijg aAi1e€ew MmWMTOBXAalbHUKaA, 1 pob6bouoi K
3aToueHHsA GpopmMyeThbcsa 3anmgana GGopwma 3y0a.

tdimr dbsCzdzOyS soad?2 LOLykzeo Odzr dzgd?2 f ted

1 OH B9 h d M SOBddydzddz L OSCBdetsdy thkrlz histsen C

BsHdSE [2], tttddBkz' 3t tcdwtcds CtsteHddzOIsd

B sxocTi KkpuTepimw onmnyknocTi ™MopageMiwwaoi [
HaXxuny naHoOKawmuamHpds mgmai ( CJJ) .

AJTT OpVUmMeMH B yIp s MOJI1 Hi U HHMAXC THAyiIUHIOHMOYK: MO TSI T a €

l.Busz3HadyaeMO 3HYMIEEHGC KIyTUUBRHOK CYyYMNpPOBI1 JHO]

HamoMy BENAZMRY ?;
23HaxoaguMO 3HauYudKYHl BEpOpPRHIMKHAAECT] 3a ¢GopMyI:

A:‘72_71‘

m ®

Ien—-xkinbkicThb naHok CJIJI micnsg 3T yime HH A,
33 Po3paxoByeMOo BRXKIOPHSB pPBITYIPEHOI TaHKIUI.

Ansa po3paxXxXyHKYyYBB8KAAP HBIN PPAMIOIFIBEWII W HOT a1 J HK
3aralbHOMY BUNAaAKY PpPO3TIASHEMO CXEeMy, HAaBE€JECH)]
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Pucll2saka np;IMon(O;lk)(ﬁJﬁH I1I9HKa
Posmumwme Mo oOoOTpuUMAaHHSH 3H€O§-ka:HB panxiyciB Ha |,

sinle, +p,)  sinl@+mA+g,)
P1=P0sin(ar, +9,) O sinl@+mA+g, )
sin(@ +(m-1)A+g, Jsin(a@ +mA+g,)
P2=P0'sin(a +(m-1)A+g, )sin(@ + mA+g, )
sin(@ +(m-2)A+g, Jsin(@ +(m-1)A+¢, Jsinl@ +mA+¢, )
370 sin(a +(m—-2)A+ g, Jsin(@ +(m-1)A+p, Jsin(@ + mA+g, )

AGo B 3arantbHOMY BUT IS I :
) sin(§+(m—k—l)A+gok_l) -sin(§+(m—k—2)A+(0k_2)
P=Fo’ sin(@ +(m-k-1)A+¢, ) -sinl@ +(m-k-2)A+¢, ,) s

e (2)
Sln(a+mA+(pO)
X — ;
.. sin@+mA+g, )
nek-xkimTpKiCTh TOYOK, 00paHnu@-KAyaT THPaIXMHOJIyl H i
npaMoni Hi WHOT A1 XS HKHU OO0 NOAAPHOI ocCTt .
3a3Ha4YHUMO, f¥loB  3pHi aBYHESTHHHHS 1 (2) H e IOBUHHE 3]
mMmoKaszyeE, Ha S K1 W o1 J19HTII aQrK .a Hammxmk iCIlWl, nmy
m=2 a3=07, T06T0(2fr3)ﬁ/9ak. Hn s npubmnus3 HOI C

bopmMoBaHOTI O IITK moaoO-léepe@IMHFB:p(K'ﬂ)afgia361<0a
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m:(k+1)/2 (puc. 3). Ans He nmapimMOIo HY MADd JMd HO M K
cepenHs JTaHKa CKOperoBaHOTI N1 TS HKMU TMOBHUHTHa
1 I HIOIL . SIx mo K Y HUCIO JaHoK npsasMoni HI HHO
mapamneabHHUM npsMoNiHI WHI1 H JTaHIi MO Xe Oy Tmu
npaBopydY wmO0O3arn@d@WPOy BI I yYMOB MOJAECITHWBAHHSN) B
UbOMY BHNDAIKY BndiwcﬁymiaI[OTBr,OIaoB{BypﬂomoramoiTﬂb.Hbc

BucnotélppnounoBamna B pob6orTi METOJH HK a reowm
npodi Ti BMEYyABMXMBB 3aTOUYYBaldbHUX HNpPpHCTpPOI B
11 1TAHOK CcynpoBOAXymwY4oi mamManHnoi xi1iH11T mnmpodi7

BUCYBAaWTHhCA OO0 poOOTHU KYyJITIadyKOBHUX MeXaHIiI3MIB

Chnucok 66uKopucmaHmnux O0xepea

lManynepfuc OpfarpmaoMe TPUIYHUMA MEeTOI T eOMETpPHUHU
KpUBUX 11 HI1 dABrTao prepgs. e p x.0 HK a HMe 1 itreaxmo 1 pbH a,y KT 1 A’
2003:2 1 ¢ .

2. Alrefo, I.F., Rawashdeh, M.QMatsulevych, Q.VershkovO., Halko, S, Suprun, O.
Designing the functional surfaces of camshaft cams of internal combustiorsehginkovyi
Visnyk Natsionalnoho Hirnychoho Universyt@d4, (3), pp 7278.

3. Alrefo, I.F., Matsulevych, O., Vershkov, O., Halko, S., Suprun, O., Miroshnyk, O.
Designing the working surfaces of rotary planetary mechanigdasikovyi Visnyk
Natsionalnohddirnychoho Universytetu, 2023, 4,p82-88.

4. Manynefu3diactToc wria ai sa a1 PlMecsuacurodeehnologi
CS mpupo3 poBdHRBRTOMATHUXUETERMUI EC HHHBIHC TPY ET OPC b KO
TE€XHOUJ O0rajBe HEHXJA NP U E MOF BB KOT O CMIAOIAMAHPOCOBYKIOYrBOA H H S

IIp avyi Taepiucwvrkoeo 0Oepoaemnoeo Hapaxmaxn on o
baxoBe Bumauwws / TIHATY; 3amopi.kKxs TAATY,
5. Bepmkos O. o., Mangynesuu O. €., Hepe3sa
cuctTeMUERMAASM nns BUKOHAaHHSA 3aBAaHb 3 Ppo3poc
TOKapHOTI oOPodb&MmM®BKaINEG BYacHOI HayKu ma oca@8.i
aKo0cCcmi, i HHO6ay i i : M a m enppi aaxkimi. Vi-xn die gpcm @ pno O 1

(M.amopi ®Busa ,Trp2a%B usa 2024T pADY, 32a0n20@p.i xCxksa 1:0 0

YAK ®604.
JOCJIAI I KKEHHA E®PEKTHUBHOCTI OJAJHOYACHOIro mnpoB
KOITrHUBHOI'O HACKPI3HOIo HEPETJAAY TA EBPHUC
Ol HIOBAHHA OJd TECTYBAHHS 1 HTEP®EWCI B

MensrHiI KOBa P. B. , k . T email:roksana.melnikova@nure.ua
Xapkiecovbrkxuti Hayli oHalbHUU YHIBepcumem paodioe

AKmy anwv Hi c mb ma no c¥asHBo’8sK3aK yn p30 6 Mm@ ™MMUY H O 1 <

KpaiHi, Konumu ©OaratTo TrpoMajAsSsH BHUMYIEH I 6y nmu
npupOHTOBMUSXK  Hraacxe, T €/HM X ] AIByTHK T pPp U B a KT bh CHUT Ha
BUHUKAaWTbh NOTpeoOU, A4 KUX paHlme He Oymo. Bi

ycTaHoOBH abo 1 HmMmMI opramHniszamnii He NHTpamwOOTS®H.
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Il Hkonm T akKa HOBa nortpeo6a MO XK€ OyTmu 3
rauHil3anl e OHNWEPYgBHUMOBDBI a KBHCHOIA ircl Kano o ¥ a HG ane
mocnyra HapgaBalacsg TI1JIbKH Oiax Hwac BIi ABI
KJaja OHOBIJ-eIHEOpie BIMAICJL KT u6 a HK1 BC b K O 1 KapTH
y oaii 3 OTpPUMaHHSAIM 3 aopmanolvooryeao RIWAIC
1 AH1I CTh EK®PHU.LCTHBAWWAANMBOBIILE LI MNTOCIHTYT
0es nomnepeaHbOT O HaBYaHHI4 abo 1 OC B I
OBO JAJOaAawWThb OO BXE 1CHYWOYHUX Ha KODPIC
e HOHa Juiacpo3 polbOKYy T a TECTYBaHHH y
MU @npu cnpoo6i HUMHU CKOpPHUCTATHUCSI. ITp o
0T y KOpHUCTYBadi B yepe3 HEe XTYyBaHHH
€EHHSM HECKIaaAHUX pidmWQBMWMKIIB MNIpeMCc3 THY BIa H]
B1l pPKH 9 u OpuIaTHUH iHTEep de #ic
A4 ( BUKOpPHUCT aHHSH) KOpHUCTYBadyeM B I
HH A KoT HIi map ey CognitiveaWalktpraughao ar o
or o Heutistici kvaluation s 1 (1 = inenarTudi kami i
mmBapM@ETiic yB M ImIe BKaj3aHOI 3apmgadgi KOpHEC
ocTIi 3aCTOCYBaHHSA KOXHOTIO 3 MeEeTOHXI1 B
maIsgX©U 1 X MmMOJZONTAHHHA
OcHoe66HI MmMamepi aau O0o0cai 0xuewHH
Anwani 3 nyobarixkauyi u.
I[cuywrs pieerymeaeamu( eaui HoB aGieapie)q 1merteopabie
i mpo 6 eyxwiargpacasyi b HU X K,0 PMICKH B aBIU /Bl TUTHU 2 HaoC
KOT HI TUBHHUMW HacCKDPI 3-Huolip vMmeip saoBaH U@ KKI) ci 6
nimia mnNepMO@pucTyBadYlB N1 J Yac BUKOPMCTAaHHSH
qyac BHUKoOpucCTEA QH[lg HWoro Bmepime)
€EBpPHUCTHUHYHE —QHICHIOKAH M 1 HOApMailay, BHUKB UT U
M1 CI 4, Ol HHOWYY IBICE®M MIOPBOIAJYHKOT A0 HabOOpy D¢
oo 1 o IoBia 6 rTal HaWkKpamux npaxTtTuxlaifpoarxmyBart
B1 10 MulMu eeB pShkcoromak H1i 1 b ¢ een ax o pBcorTHkun Mme T p a B U I
KOXHOMY 3 SKHX O000B' I3KPBO®K TYHBHGB@MNTWEG B a I ¢
1 0 ix 3aCTOCyYyBaHHIH H€e OJIMI1 HHMI , c N3pMMifAED LIy i€ [
ebpeKTUBHI CTh Ta MHNPOCTOTY BHUKOpPHUCTAaHHSA 1H
ane Wi ®OWX bL HIIU X )
[ x mepepacmora mnpoBegeHHA Ta e(GeKTHUBHICTI
KHIIBmkKkopuUCTOBYETSHCHA pig) O Ol ®KHA H Y3BIaaHTHHSO C T
ac B eamnabilf))3Tr oy x ¥ 3 0py HOROTIoO KOpPpHCTYBaAUYa
[TepconIil, s Ka MNpPOBOAUTH aHamIMi 3, HagaeThCsd
3 pa3o0ok 1 HTepdeicy, MmO TECTYyETSHCSH;
XapakKTepuUCTHUKAa U1 IAbOBOI ayaguTopii KOPHUCTY
AWITOPUTM NpPOBEAEHHS KOTHITHUBHOTIO HAacCKpPI1 3 HC

WS VS 2 8 0O
o®" 50 =~0oH=x
oW E o
® X o T v

WN O8O W g ® 0 g
]

N H 52 0 0%
~wm g E< e g

BUOUpaAaETHC A © Bl W X BaAaBTMHABB , T OPAa e HHAIY LR B C A
i HTepdielhcom

b1 KkcyrkopemDEA1l TOBHICTbH JOT1HW KopHUCTYBadua, E
BKOHaAaTBCTaBIneHe Hee® XA HAHHE P K Y BKAOTKH Yy oI1 10
KOpPHUCTH®a K KdXKHI # €K p AWK a 1p® 1o WIHHCHRE H3aH a H & W a
HiJadbo0BOIi Taay ABUIT/OMPO B i,B MU HAa CTaHLapIkaimo me p e
B1 ITTOBI I-hK & a3z«@Ommmp oO1emMa 3 HaWUITEHAa,;
OPOBOXUTHCSA aHalNli3 MNPUYHUH NpodOITEeMHU Ta TMNOpo

Cnuccormgmap  TmHauXe Bl poudauxugnsas KHII nurta
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Q) UM aJOoOrajgaeThbhcsg KOPHUCTIyBRM O] eEC amMa& M anroart

oburtTu HeoOX1 mHI OI1d9 BUKOHAQHHSYS 3aBaaHHS OIi
O)uu mepeOYyBawWTh Kepywyi € J € METHOTDHO ¥ K H O I K
TacTi BUAUMOCTI ?ndackKnuma KUHEBAapWaAMmMIbH OINP O
Visibility»);

B) SK IIIO HasSsBHI OT P EA@PYBOHTa Oy mBaMo R® M1 4 ¢ H
pucTyBadY po3mni3HATMH, IOT OCIFOM @ P A HKHAD MY, 1
KoHaHHS 3aBuanaHHA? («Labelingpy»)

r ) S KIIO K30YMICBl YARKICHPCHIC N O T pPpi OHHUM e€eJIeMeHT C
B1 H MOXEe€E HIOB1l1 $TaTHUC A npo HWOTro JQOpeEedYHI CTH
eBHEeHIcTI nepeldrha«kecHdbacrkmwmpoi g1 i
Ha Bianmiuwny Bing KHII eBpucTuuHEe ONI HIOBAaHHIH
PUCTYyBE@P&BTRPOYHMUXI NMWBAHMKX HAa KOXHOMY KP (
3 yaAbhTaTHhH TNEeEpeBaxXHO € PpPEeKOMEHIAaNisasMHU 1TOTO
YUYHHUM, 3pO3yMiIauM, edpe KTHUBHUM, 61 n1p m n
KITUBOCTEW cnpuidHstTTsa Ta [2p0pobku 1 HbDOpMaIi
ObmnagBa MeTOOAHU MOXHAa 3aCTOCOBYBAaTHU Ppas3 oM E
JacTh 3MOTY OTDPHUMAacTTue MBUC €30 104O0HOEX PTOO3YYyOMKI H3HOSIP
Bub6ip 3a60anuna Kxopucmyeaua 015 NpPpOEeOoeHH:
IMo 3aTUTY y google «TepeBHUNYCKbhCHAPTEKH
CTP YK I K NepeBUNYCTHA@MO Kya pfrakpyMayT iB 1 BIiAQ DIy aEHIHH
€ Hapas3si y 6arartpbpox OpUPPOHTOBHUX MICTax
JUHAaMU. A6o0o nwau (i3 MWYHO H3E PMOIKHYUTXb IIPPHUAUAHNT
MBETIHMKRI KTBbhIIWOAENW Oyage HamMarartTwuhucs MHNDepeBHUD
My A€ KITH3 HIEXY EBUXYCTUTHU KapTKy y GopMar
prTa Mae€e meBHI oOMeXXeHHS @OpHU 311 HNCHEHHI 0
e He OyTH Yy HasSsBHOQCHKICYOB@BI@PEDIIr®d: i xdo H
Ui Tky 1 HCTpPYKNI 0O SSIK HOEe€pPEeBUNYCTHUTHU KapTKYy
KKIoO& a MM 1 HT e p e iitca mmiok i3 addyemsknueiyiy € 1 HT Y1 T U B H «
Tpli OHUX A1 #.

To x, po3riuisHE MO, 1K 1 OIpPOOBEMMHHS®UYUIKYHWTIb ¢
peBHODYyCK KapTKMH, y 4KI1I W 3aKlHUYHUBCSA CTPpOK
PTKH y bopmMaTiBepradT ubkaydh Ky B cBRKO I 0 3aCTO
paiHCBEKIHUX 6aHKI1 B. Kopux Ty B a uygeiMr MOTHET € BV
HC1 OHEDpa.

Ilp u x apaos e oOkeHiIlb m s o Opanoeo 3ae60aHtH:.

HJocnignHuMM masxoM Oynmna 3’ sgdcCoOBaHa KOpPEKTHa
YV BrROpcCci i pppram2 [ amMhanemsoMy Kpoii 3 a3B
npobOnemM Yy XKOpPHCEYPBEEAT IbOTO KPOKY 3pO03Yy]l

OmaHY B a HEHIAL I OTBOI I 1 Ha HIBcnuTda)HmHesp § B1 B9 Ta T
Oynu HaBeEgeKHIa KpRMEMIeC Kp1 HIMOT eKpawenoi ¢op
HaBeage HHUH,;

y«l'amMmanni » oQGepyTEp&@aprTmegpeEpmMuyarxw®u npood
He Ma . Bi g nmoeBpiensiii pHDAH TR (I BHIG®» p 1| @O Ha B O T U MO ;

HAa T M CHA TKhHOTII KYH HGY IKpaapBTJkKio 0o a 0 dypaxgrwaxMupooO
HewMa . JgnB® Bi 11 Hia MUCTHACHBHIEH Y HE@O Ha B OJHUMO ;

b1 O obpamHnoi KapTKH y nepeniky o fpoeixiabu B U X
ome parneip Bl y ¢ T u(TMu KRB Kpywc . 1)

113



Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuwomin’ wmeipmwid@o p m « wic im€smeux H o102 i I »

Onepaliii 3 KapTKOO

BB 3amoBuTK KapTky ) .
/lOCTaBKa MUTTEBCI NNaCTUKOBOI KapTku NpuUBaThaHky | 3aMOBUTH |
BE3KOIITOBHO —

C  MNepeBunycTUT KapTKy
3aMiHWTK BUBPaHY KapTky Ha Digi

I-KapTKyY 41 MNACTWKDBY KapTKy, AKY BW | MoaaTtn 3aaBKy |
3aMOBWAW Ha CaiiTi NpUBaTBaHKy YW OTPUMANHK Y BigdineHHi —

Bl Nigknountn gogatkosy kapTky
Nopati go BBpaHol KapTkW A0AATKO

0 Ul IHAWBIAYaNBEHUM AN3aAHOM, ‘ NigknoyuTi |
AKY BI 3aM B —

WNW Ha caliTi NMpwuBaTBaHky YK o A8 Y BigAineHHi

PucynCw plu HmecTr oBpeiOH K ¥ 3 Hmepeni KOM MO XI
KapTEKOI

Ha CTOpIi HII comnianxbHOTI Mepe Ki niefi 0aHK
1 HCTpPYKII 10 oo 1 o né¢pmeaBUNYEXIKG. KA)P,TH K a 3am
«llepeBUODYyCK KapTKHU» -M3 &ENOUEBT H HEIAPT KE)p.Mi Ha K C
1 0 KapTKYy MO XHa orTpulila T mo HoBwaoB olloMiar ®@ . B H O C

HENONOpPO3yYMIi HHH y HaMipu KOpHUCTYBaa. Ocxi
«llepunycrtruTu KapTKy» 3 pHC. Il HidYoro He CKa

E MNpueatbank @

3 Tpaeert - Q)
MoTpiGHO NepeBMMYCTMTH KapTky? Be2K0WTORHO 4OCTABNREMO KAPTKM Mo YkpaiHi Ta Eeponi 40
KiHLA poky
3amOBUTH HOBY kapTky MpueaTbaHKy YK NEPEBMMYCTITH Aitouy Ayxe npocto. OdopuntoiTe
3aRBKY 3a AeKiNkKa Knikie y Npueat24 @

Ta OTpMMYWTE CEOHD KpTKY ¥ BladineHH abo nowTtomati Hoeol MowTy no ¥kpaiki abo uepe2
KYp'epa Nova Post Ha Gyae-Rky agpecy y Moaewy), Mongoel, KT, HiMeuuuHi, Hexit, PymyHil,
EcTomii, Nateii, Itanii, ChoeaudmKi, Yroplixsi, BeaukoBbpuTasii Ta Icnawii.

Ak 33MOBWTH KapTRy, AMBITLCR 3a NocunanHamM: https://privatbank.ua/card-delivery#order-ukrain

D q

Bepemo | pobumo!

Pucys Ck pMHmoT cTOoOpiliHKHU 3 1HGPOPMYBAaHHSIM

Chopmyemo B1 AmoBI1 11 H a 4 mepeHRIDNOOUHI 1|
MIOKpaime HHSANIB3MAN MaoHIal Jii B a1 0 T BMAyE PKpeorIciy:
a) «Ment al model »: «TakKbp», KOpHUCTYyBauy

Pe kx 0o me nodoaoyai mau: 0 o, nufoo Kea 3yK uiBiceaio y@muylinia np o MO
OompumaHnHHnuHsas HKAEPPMRAUNP UKYYGCGH®PE@IBE PLOMMND A

0) «Visibilit ymo: JI«T3aBKOM,s € K HICOIIKAAr,# 3 a 1 B K Y
KapTu agob6pe BHUAHUMA;

B) «Labelinghn»: «H1», B1JaA KopHUCTyBava HTOT
mo6 BHU3HAaYUTIMU, mo 18 MmO MNepeBUNYCKY KapTHu

B1 AMiHY BI1 IO 1 HIIAX O NAlel WH aH/AT WICAID MHya CKKH MTHKIROXT 1 11
3 MOBTOpPEeHHSN naAl1lecmnoBa xii 3 K PPpKOMBHOWMY [ WP O
3 MIi Humu HaoOnuc Ha KHONUYI
r) «Feedbar&kpti HKkraa k3 Bl H®A@ T E T % C s HacTymnoHI
bopMaarenoBKOM «IllepeBuUOmDyCcCK KapTHuh».
5) o6piThr xKHApPHKY Oyne mnpoBdODigmoahemeanmmuc
O6pano «IlmacrTwucxy».
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MepeBMnycK KapTKX

Baxnugo!
TicnA nepesrnycKy Bally cTapy kapTky byje aBTOMaTWYHO 3aKpKUTO

Tvn kapTkK

Digital-kapTka @

o8OI KapTKM

Hazag

[locTaBka MWTTEBOI NNACTMKOBOT
kapTkw MpuBatbaHky

B

Pucyndw p3 HmecTr OBpeiOH K U1 3

nepeni KoM MOXIHBH

onunieipekBlimy c T uyr up xkppariy »mj1acTHUKY .

I TYyT MHU 31 T KHY JIMecpse B3a XKD GOK OKM ,J1 bsSKK KIT 10 K O p
Oyne monmxomaHo O0Oe3 nmomxaTkoBOro(4IREepHA@QHHHCHO,
60 TpuBOra JNTyHaeEceE B X € 61 mpme mgo0O0MWU, HaOopHwEKI:
3aMiCcCTh SKOTFoO HAa HHUX 9YeKae POBOMKYSIKHIOIHKEY
TpebOa HAaTHUCHYTHU HaAa ULUbOMY Kpomi, 3a3BHYaAM, I
CYyTi TWNHUTaAaHEHIH byna 3Ha#WigeHa KpuUTHUUYHaAa mnpoodOne
BOHAa MO XKe€ OyTum monxomnmamHa MOITOIXMUMHU KOPHUCTYB
eKChnNepmM M HTpOrpaMHUX 3acTOCYyHEKS ax, Ha BI1 IMI H

Axy KHomnky Jgaini TpeoOa HaTHUCHYTHI? SAx mo K
«lIponoBXuTuU», TO BIH OTpHMaAaeEe HACTYDNDHHUNH pes3y

(mocTymnHa oI s B3a€MOA11 ), T HIMMOXOMNOIPAIYKET Yy B & E
CTaHIAapPTHUX enNeMeHTI1IB 1HTepbeicy, 60 mome I
[3]. I Hma KHOTNKa H a IbOMY CKPHHIIOT I «3amMoB
nonepengtHbBOro Kpoky (auB puc 1) !
ba, I1#cHO, mNicnanss OTDPHUMAaIBHAINLIBQB Orio OKTap TIH €
11 HOMEDpa, mo 6 3aBE€pPIUHUTH ABOCc(aHaNDHIAIPpPOA €
HOBOTI b1 3uMuyYHOTI KapTu Ta @nOpuB ga3kKka 11 10 CT
cTapoi KapTu mnepeiWmoB Ha HOBY ( OTuUB puc 5)
MepeBMNYCK KapTKK X
-]
Baxnmeo!
Micns nepeBUNyCKy Bally CTapy KapTky 6yAe aBTOMaTM4HO 3aKpUTO
Tun KapTkK
Digital-kapTka @
Howmep Hosoi kapTen JocTaBka MUTTEBOT NNACTUKOBOT
Y
kapTku MpueatbaHky
Hazapg
Pucyn€&€rpaaomocrmope KU 3 PpPe3yaAbTaToOM HAaTHC

«IIlpoxoBXHUTH»
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0 = i HpopmMani s 3HAaXOAUTSHC 4 H a caure 06 a H

«3aMOBIEHHSAI KapTHubp, a He Gawoszxunimiekklle pdpp
MOXHa 3poOHWTHU BHUCHOBDOEK, mMoC IpODMEANVPAsI MieP ¢ B &
NMOC/A1 TOBHHMIX PIONEW: 3HAMOBICHHS H O B O-f{ p ynmea,c T M K O B
akxTHBaNniga 3amMicTbh cTapoi KapTwHhU, HAa TNEepeBUNY

AkTuBauia kaptku

Bu po3nakyBanu KapTKy, i Tenep ii NoTpibHO akTueyBsaTH.

@ Ong wsMakoi akTueauii My Hagicnany Bam NoBifgoMneHHa 3
NOCUNAHHAM Yy MNpusaT24.

CkopucTanTecs H1UM abo neperaiTs y NoTpibHe MeHK caMOCTIRHO:

BnGepiTe kapTky Ta neperaiTe A0 il HONALWTYBAHD;

o BnBepiTb «Onepadii 3 kapTkoio» + «MepesunycTUTh kapTky» -
«Mnactuk»;

BBEOiTE HOMEP oTpUMaHoi kaptku = «AkTneyBaTH kapTky» .

Pucyn - CpMHmMOT 3 MHNOSCHEHHSM A1 H KOpPHUCTYB.a
KapTKH 3HKCaBL™HB)K o6ia ycTaHOBH

Ane HacmnpasB /i KHOTINKH aKTHUBYBAaTHU KapTKYy

«lIpoxoBXuUTHUDY, IHUB . puc. 4 . TaxkxoX HeMa B1 II

H

=
(¢]

—

X QR 8 o
O @ ® o ®

b
)

=1

a

I -HI€H aKTuUBaNni i KapTKuU, ToOTO BXe JApyruun I
ITi 11 6> e Mo amiamMad BPYK UL b OT O KpPOKY T a chop M
peBipoUYHI I UT a HIHOIJ OT all OpPKepKa OlMe CHHH A @ IIBH 31 aac HMao il 31 y

HTepphaibeayymiyd ok po i ( kK p ok Ne5) :

S ©

N

=

a) «Ment al model »: « HI » , 6 o € aKTHUBHIU .
TUCKAaHHSA Ha JASOK Y yHIMIK3YR O ITMAT b« 3a MOBHUTH KapTEKk
pMi Hoaxor 11 T a JOTri1 4HOCT 1 moagil # € 1 HIIO IO [
pTKUHU, aie npo nRe kwivmpeer O mgi ACCK aad@mu no s
oemanmuicms npouyecy nepeeunyce&mMy KKPpOonKIiu.
pucmyeaudu Hapaszi,;

0) «Visibilityn»: « HT », KHOMNKH € B HasgBH I
JHO 3 H U X H € € «illoerpieyBHIONKY C @ @ 3K E P G ® € H H 5
IaTKOBUX PawoiewamwdppayGuwimuy KHONRKY 311 6a Hearkx.
puamyae 3anoeHi mb noiae 66 e(OnepHun ai i3 ;HHAOAMBEHPOOCH
B ) «Label ihegwoameamBdlawy,i a: o oamu nosacHIWSE A
i yHo2o0 OnoKYy 3aitelax, mumga yi a .8 DM 0l KL @K U
pasea O0oodamu nosACHBSWEKAL KPUGKIBe NpoOomay FJepe ¢
r) «Feedbackny»: «HI » , )KOOXZeH 13 KpPOKIiIB HE
nmucok «llepeBHUOTYyCK KapTHuby».

Axmo 3BepHYTHUCS OO0 E€BPUCTHYHOTO OIi HIBart
c . 3, T O MO XHa qI1 ¥ TOUM yJT OK PBOMICI H OIBCKHYY, IO TIKO TTHD¢
K1 ITbKOX €e€BpPHUCTHK. A cawme

«Bi tmoB1 1H1 CTHh M1 X ¢ U cOr envdoardi HT am OPBEHMAHIEhHH UTMO BCO
MOBO I KOpHUCTYBAadi B . HoTrTpumyuTtech K O HB € H
1 HbOp MARBII HAMBELMWMP BAHOMY T®D PHQIKIyYJ HO MY
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— «3amobirasnHi4 MNOMHUI KaMy». Xopomi MOBI1 1 OMIE
Hai#kpaui ONPOEKTHU PeTEenbHO 3amnmobirawThb BHUH
A6o0o ycyHbTE yMOBH, SKIi MOXYTDH TMNpPpPHU3ZBECTH I

— «JomomMor a T a TOKYyMEHT aImi g1 » . Ha 1 x ¢ @ yue ,
JO0AaTKOBHX mosCHEHSB. Onuack, MO X e BUHIUEK
JOKYMEe HTa aUlNl o, mo6 AOHNOMOITHU KOpPpPHUCTYBaudvaM
3 aBJaAaH”HHIA. PyasrTe nmakoHIYHHUMHU Ta mOHepeniugyr
BUKOHATH.

[flogxanpmi KpOoOKpaMBMUIK® HRAHABMFMAa WO no 1 Hmi #( mp :
3 TaxoX MawWTh HEDXOJ1IKH Ta HNOTPeOYyIWTHh BHUIPpA.]
MKH HOOTOUYHOTI 1 Hcme K1l i Ta 3alummaIiwThbecs 49K
Bucnodlomew.ni 1 Xxywuyu e e Y B giarwesp e it c 1 B 0es3 3.a

o
[S)

peanp HUX K OMOWICETBYRBIAl WHUBT; VH | THHB UMM 3 HUW Mmeper Jas
NOTYXHHUHUA Ta edbe K MUWB H WAl HHK@TEKWIE@EBHTH X T O01aTKI
CUCTECM, S K1 TADTPROWMATE 1 ¢ And®wizea e mIpgui
noealTHaHBOTO niagaxony 13 €EBPUCTHUYHOKW OINI HKO IO
B3aeMonail i Ta BH3HAaUYHUTH X TOUHI me , HagaTHu I
bys PO3TIAHYTHUH NpUKITaAL 3aCTOCYBAaHHIH KH
3aMOBIE€HHI KOpPHCTYBaAa4Ye MO H3JJaa3iiHHA, 4 € sHKO A B M IINCE [T alBOE
HIoaxaHa H a cauri OaHKIBCDBEKOTI yCTaHOBH. 3HaWU,

Ta HaJgZaHI PperKoMeHOganii mMopgo 1 X-cadiyweHHI1 Ta

Chn u cé0ukKk o p u c omeenpuex.n

1. Evaluate Interface Learnability with Cognitiv Walkthroughs URL:
https://www.nngroup.com/articles/cognitivealkthroughs faTtTa 3BepHECHHS
01.12.2024).

2. 10 Usability Heuristics for User Interface Design  URL:
www.nngroup.com/articles/temsability-heuristics f a 3 8 ¢ p H05.h22024).

3. Alan Cooper, Roért Reimann, David Cronin, Christopher Noessel About
Face: The Essentials of Interaction Desigdohn Wiley & Sons, 2014 720c.

YAK 004.4; 004. 5

NPO KOHIOEINII IO CTBOPEHHS I HTEPAKTHBHOI HAB
NJAT ®OP MUPLEARN

Mukonsuyk 3 MoBysau B uedoail mykkaiboimykalchuk@nure.ua
Csupune Hx oo gly ©®a u B m mo iemailcdaria.svyrydenk@nureua
Xaprxisecwmuamn vmagi YyHIi 6epcumem paoioeneKkmpodHdIik

AKmy ansHnHicmp ma n o ¢ mMluyH40agCKHal  NQOPCOBOIITeHMIU . T € 3
aKTHUBHDO 1 HTET Py WOT-GJITOBHPKTED UNICTIOINHSITMAISH HaBYalb
npomecy @NOpH BHUBUYEHHI 1 HO3EMHHUX MOB. Onwuacxk,
qT0CI1 1 CHYE€ npoob6ne mMa B1 ICYTHOCITOE THYBIT Hapmm
MOXITHUBOCTI o7 4 KONTEeKTHBHOIeppBODPEH, K@BTOMNMI
iHTepaKTI/IBHOFO HaBYaHHMI.

Me T 0 WO po@oiBHAaWwe HHS KOHIODBPOT Ppa MHIOBioOpe HE T €

FlipLearn g acsam OpPBOH3UIKHOPBEOHTHOS 3 amacy TMNpPpHU BHUBYEHH
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cepenx 1 HIMOTO, Oi ATPUMY€E MOXIHUBOCTI CHmilxbHDO
BeneHnHns cnoBHUKIB mepenagbadvac

— popMyBaHHS CIHIOXHREHIBRIIISBOBRHWEO TE MaTHEKOI
— bopMyBaHHS HOBHUX KapTok (omuc CcIoOoBa)

— BCTAaHOBIEHHSN CcTaTyciB aAanss caonoBHUKAa (nmyOmi:-
— penmaryBaHHS KapTOoOK 3a HasBHOCTI mpaBa c¢ui
— mepeBipKa CTBOpPEeHHUX KapTok 3acobawvu Uryuan

Ocnoeéeni wmamepialillwnygaapiiowmxwamrns.popwvu, T a K i
T a KahootawfTR] koppagryBavYyaM 1 HCTPYMEHTH bi ) O
KapTOK, TecCTI1iB Ta @NONpoOBEeAEHHS 3 MaratHshm. Oc o6 x

— i nnmaThopMmmw pPRIAOBVRHEMHST b MO XKJIHBI1I CTbhb CTBODpEHE
TIOIMUHOKW I 1 HIHUX.
— Quizlet 3abe3mneuye 3 p Yy®HMHIE IKmIperpdke U cm i gur
byHKODi 00 3anmnaM' STOBYBaHHS 3a JONDOMOTOIW OB
0

— Kahoot BlI JOMHHU CcCBOiM 1 HTEpPaKTHBHHUM MOi JIXO0I]I
I BHUPpI e HHSI HNocCTaBIIeEHH X 3anxgad HEe MO XKI ¥
nnaTtTdPopM 3aBASKH HAaABHOCTI HAaCTyHDHHUX HETOITI

— B1 ICYTHICTb CcHOHI1IBHOIO peagaryBaHHS HAaBYaIlhb
— oOMeXeHa MOXIHBICTBH TEepeBIpPKH SAKOCTI KOHT
— HU3BbKHUHU PpiBEeHB 1 HTETrpamii MIi X 1 HIHUBI Ayaimnhb

e OPpPU3BOJHUTHI pPQIOa IWM®s BM CTBOPEHEHI K1 CEH
MaTepiani B, ocobmuBo B yMOBaX, K O JH mo0T
KOpUCTYyBavyaMHu, 3 a B3aemMo il Mi X S KHUMHU M O

HaBYalbHUKU KOHTEHT Ta N1 AIBUMNUTHU CJIJOBHUKOBHIH
AqAns mnmoagonNaHHSCHMXPOOIANMPPOBYMHO Oyage B I
BUKOPUCTOBYBAaTH CydYacHI MeTOAHMU aBTOMAaTHU3 amill
Hn s CTBOpPEHHSH 1 HOUBI1 Iyanii3oBaHHHX HaBUYa
OBHUKI B, POBMOYY GIMEE W poOOTY M1 &J amie K1 J b K
€ peXeHH gyacy 1 moOMnNeriIme HHSH poborTu. O n s
JaTrTyBaHHSH nNyomn1 Y4HHUX C J OMBPHOUTKOI kBO Jig 0Wel binSeoncok ent:
D3 BOWIUAITRp UMY BAaTHU MNOCTI1 WHHEe 3  €e AHaHHS JdA¢€KI
W TOH cCaMIKie pBR PP MUK ,3aBIIKHU LObOMY 3 MI
TyBade M, MUTTEBO B1 100pa3s3saThcCH4 H a e K
YHOMY mapaneinbHOMY nporpamyBaHHI, B
OnTw agJOoCcCTyTma o0 COHiTbhbHOTO pasy¥xpw™y, I
TyBadYyaMHU OJHOYACHO. PimeuaunsmM Takofil mp
n
T
T

=~
s

y o0 meBHOTI YyacTHUHH CIOBHUKAa, o s X
yBadi B I 0 KapTKH¥H, 1K a 3HaAaXOIHUTGHC A
yBaui B

bnoxyBaHHSZA M@ E a TBYl BHAOHOHpsia )Xa T U C 4 H a KapTiui
pMiH a1T1. I[lpm pemaryBaHHI KapTKH B paisdi I
naryBaHHSH, KOpHUCTYBadya 6y nne NOB1 TO0OMIEHDO
3MUPHUTH ceamHc penaryBaHHS, U B1 K y pHRH®BATI1 B
ITBEpPpHANXEHHH4 3 M1 H APAYy,I0BLT HEHWAHN]1 1T 8 R | a1 XK
TaadgmowTbCsa 1 OMTOKYyBaHHS 3 HI Mae€eTFHCH

Ak ydye Hb , 1 KU H 6axace OTpHUMAaTH 3 Ha HHSI
Tepil aun, KOpUCTYyBadY Mae OYyTH BINEBHE@UHUUN B
bopmamni i, A Ky me#WH ™MaTepilian Hamgaece. [Ipoo6une
CTOpP®HAAI,K O C T 1 S KO 1 OPONMNMMYETH C MT BHK®IPHCT HT ]

A AHN R AR AR RONMT WO
©C OO0 OO0 HOHROGOH

T o oo oI T
=2 S Hd 06 x
oo oo = o0

Ce = o Biso I
=5 =0 0o o

-2
oo
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npuKIang BianypywmojgesosuuphobaMAt 3. 1. IIs ™Monxgeas
pes3 CBOI IMBOWKVIKAOBIIICKI bT ap o3 MapageidaloBaHHSI TpoO
poo6ii CIOBHHUKI B 3 BEJIHMKOKW KIJIbKICTIWO Kapr
AaCHOTO CIOBHHUKA, MIOIbEHI K THEC MEPICKMWMAE Y I [T &B
pMi Hi B BCepeaAHMHI CITOBHHUKEZ, NAIOKBKHOMpaXKe P!
3Ha4YamwWyYu #HWOro SAK @NiagTBeprXeHUU abo HIK C;
pucTyWyBaWaMM Oy TH BNONEBHEHHUMHU B SAKOCTI HaBuUYa
OBHBKIO®YBAaTHWU JNTOASJIBbBHICTB ayauToOpii

Ax B3amnmpoBajmgixXeHHiH4 ¢ U1 iM ¢ HITpioBT O W Y i MH apsi K ap e
HKIODIi OHaJXl OHNAaMWH 3MaraHb NDO CIOBHHUKAaAM, [JII:3
pucryBadyaM CTBOpPpWBAaTH BJacH.I K1 MHAaTH 3
OXOJOXEHHS TeEeCcCTyY NO OXHOMY abo HJAeKIiITIbKOM
3HaAaYEeHMUNU NpoOMI KOK Yacy Ha BHU3ZIHaAaUYEeHY KI1Ib
XHa BH3HAa4YUTHU KIITBKICTBH Ta THNDHU TNHUTAaHS,
piaHTaMu BI1ADMOBI o1 . 3MaraHHag B pealbHOMY
bSocket 0 PMIYHKN KB I I MK X KJI1 € HTOM Ta C¢€pB ¢

Bucunobyguao 3a0pOMNOHOBAaHDO KOHIODE NIi o 1 HTEDP :

7 acWIHO B HU K1 B, 1K a BUDPI WYy € npoobOnewmMu Bl OJCVYyT
JarysBaHHS, nepeBipKH A KOCT.I KOHTEHTY T a
JATCUKB HHHAMB Y @ H H 1 M . Peanis3angisga BKIWYAa€ BHUKODPHHC
b 3a0e3nmedye HHSH CHiITBbHOTO pelxaryBsBaHH/ C
HXPOHI3amNmi € mw iTocTyny, il HTerpami 1o OITY YHOT
peBipKH OpaBHUIbHOCTOEKpPTEaMa 51 KMIOGCPTCIK T & Q HE € HT Yy

pMi HI B Ta [J0/aa B3aMairia Hppy H3K IIH d 1 aOIMTIYaBAaHH H I MU [T
Ty4YyeHHS KOpHUCTYyBadYyiB 1 1HTEpPaKTHUBHOCTI1 0Op

Cnucokxk e6uKopucmamnux O0xuepean

1. Quizlet. URL:https//quizlet.com

2. Kahoot. URLttps://kahoot.com

3. The WebSocket Protocol. URIhttps://datatracker.ietf.org/doc/html/rfc6455

(1 a®acp uldhl2@24).

YAK 514.18

KOMII” OTEP HEEKIIYBAHHA POBOYUOIO MI COOdA

ONEPATOPA BEPCTATY 3 YHUHCJUOBHUM IIPOIrPAMHHUM K

Mu
Ya
Ma
I o
T a

3 YPAXYBAHHAM EPIOHOMI YHHUX BHUMOT

X a
I
pT
B O
6 pi u
mo p H

kK @ p @Que HD.x ,1 a ¢ra eamail: olena.mykhailenko@tsatu.edu.ua
kapmhAn Ko a ngae we-mail andrii.chaplinskyi@tsatu.edu.ua

ko A. B. ., 3 1o 0enaik martgnenkpa9l@@maikcom u

O., 3nmo0060yBau Beimaid denisiovorO2@gmail.com

K u u 0epoa e H Ul a e p o memxennoin o e/ muunnupiia
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T v o

Ak my anov i cmb ma n o clbpavin onepkoac KntpyoBoarnenmu .p o 6 0o 4
epatTopa UYUIIK BHUHUMUKaAaWTb MNHUTAaHHIHA, K 1 BUMAar
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HaOnpuKNIlaj g, MNpaBUIbBHAa OpraHii3zanisga pobdoUYoOoT o A
YIIK, bopmMu BepcTara, po3MI1 me HHSs e3HaHXAW ¢ HIKex 1 |
NUTaAaHHS* TOCSATI HE HH A 1 HHOCTG €W i BUpPAa3HOCTI
BUCOKUM TEeXHI YHHUM i € pPr oHOMI YWiH HCME DB WM B IY A .
( CIM) po3TrnsgawThCcss B E€pProHOMIKH SK CKIajago
nNpoBiaAgHA poNb iHaIelkXmMTALE JAHIBEM € po3 pooOKa Me
bakTopiB mpuUu MOAEepHI3anii nxgiwgoi ¥« CcTBOpEHE
B1 IMOB1 AHUX YMOB Mmpaii

BumMmorumu go ocCBiTIEeHHH . OpUMI MEeHHS OIS NTaHt
ONpUpPOAHE Ta UHAY.9Y HA, OBCIBANITOIBEIHA HO A0 1 CHYIWYHUX
CB1ITNO NMOBMUHHO NpPOHHUKAaTHU Kpi3b O619YHI mpopi:
Yy N1 BHIYHHUHK cCcX1 1, T a 3abe3sneuyvyyBaTu Koedi
HHKYE 1, 5%.

OcHoeéHI Mamepi anldpud o a¥mnDoce Yy BRAHHI mocTIiB
Ke€pyBaHHSH HeoOX1 gHO 3HATMU, 1 0 B TroOpU3 OHT A
HNOBOPOTY TONOBHU CcEKIaR2eS°]20ON,TuManpBEaFOKYN
ropu3zoHTani ©60e33@o08°0 p o(Tayo-rydmonBmimB i -l BB0°p. 0o T 0 M
HonmyctumMuih KyT ornansany mno ropus3zoHTal® oci 3
BTopy 1 40° BHH3

HIPOMNOHYETHC A

Tak a1 K BepcCcTart M a € maHCIIDb

COHpPOEKTYBAaTH
2) .

KOpuUucCcTyBawepyasa@ppmca. | T a

Pucywsdwarlansuui
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Pucyndwaranpsruui UIIK

BUT IaQptmumpcTaTy 3

OckinTpbpKH €pPTrOHOMI YHO
POINYKTHUBHI CTBH mNmNpaitni,

OprasHiaga@p®@MEU B HIOOTOR 1 |
3MEe HIIY T b 1 MOBI1 pPHI CT:

OXKYyTb BHUHUKHYTH B THpoumec:i poOorTwu, To Oyxa:
pomec.i NpPpOEKTYBAaHHIH4 T a oprafnii3amnii pob6ou
epyBaunnsa UYUIIK.

bya HamucaHa mnporpama IO BpaxXxoOBYE€ BINJIHUB
neparTtopa 3aleXKHO Bi 1 JXKepeun CBI TIa (mry
BTOMAaTHYHE KOpPEeKTYBaHHS ©HOO 3ajJaHUX ODNapamMer

ETYyITHWETHCSA NMOBOPOEA HJ IHRKM JIB eMpEHT aroap ay ¥y ¥,
ME HIY € 3 aBaHTAajXeHHH4
CBI TOHEeHHI , 1 0

01 O
Hx Uil pagopmop&EkduMmyinpy @
EpTrOHOMI HHO oOOTpyHTOBaHe ( pn
NH-8 95 8 u @ Sﬁdlmw\\wnxz\ Sesten| L-manw;uibuutorwddﬂnv;\ D;Snm BDE | ADD | Inte@ase | WebServices | ItemelEscress | Itemet | WebSnao | Decison Cube | Disoas | Wn31] 412§
y OF 4 AmE xR e fE@w" = F

A

o  [lenxe ceito, ronwmi
Ky nogopory |
Kyt Haxuny w’
1 Wryune calmo,ronunui
Kyt nosopory |
Kyt Haxuny |

MepesipKa NaHenei KepyBaHHA Ha BIiABANCKN

5 oem
] Laben
3 Lel2

TPUCTOCYBaHHA ANA PYreNioBaHHA KyTa NOBOPOTY NaHeni KepyBaHHa

Propeties | Everts |
o Tue
Defautbst
FleName
Filr
Flledndes |1
HebContet |0
riiaDi
Nare OperDilog!
Blplons  [ideReadlry
Elpton€s (|

PucynCxr Bope HH 4

iHTepdelicy mporpawm
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Ppacmenm Kooy
unit Main;

interface

uses

npoepamu:

Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, Buttons, StdCtrls, XPMan, ExtCtrls, ComCitrls;

type

PGeoPoint = "TGeoPoint;

TGeoPoint = record
Name: String;

X: Double;
Y: Double;
H: Double;

end;

TMainForm = class(TForm)
GroupBox1: TGroupBox;
Labell: TLabel;
SrcFileEdit: TEdit;
SelFileSB: TSpeedButton;
GroupBox2: TGroupBox;
Label2: TLabel;

Label3: TLabel;
BetaEdit: TEdit;
DeltaEdit: TEdit;
Buttonl: TButton;

XPManifestl: TXPManifest;

Label4: TLabel;
CellwidthEdit: TEdit;
ScrollBox1: TScrollBox;
StatusBar: TStatusBar;
Image: TImage;

OpenDialog: TOpenDialog;

procedure Calculate(Sender: TObject);
procedureSelFileSBClick(Sender: TObject);
procedure FormCreate(Sender: TObject);

private

procedure DelPoint(Index: Integer);

procedure ClearPoints;
public

FSrcData: TList;

end,

Bucuwbyna mnDoCTaBAEBMA@Ap BTAW] a H pOF P@ WAy T Wmmaa i i

npomecy poboTmwH

maHeIni

BUMOT TNpPpHU YHHUKHEHI S BI1aAO0OITHMCKIB maHEITI

I BUPI1 e HHSH

moGcyrmaB 1 B0 Dy BTAaOIRAAIH a

122

Bepec

EPPpPYRPAHHEHPMI ® AN ®MT EEN X 3

T

MO e
OpUMI MeHHS -opoeppaopaeTada HmHEe HHK, xBmpymad 110 E
BCIM BHUMOTraM ©Oe3mexud XKUTTSH, eproHomMmi
OpPOCTHA Yy Ol AOpHUEMCTBI 3-piyPpraxiy®riHHEMX

pami oHalIbHOT O KOHCTPYKTOPCBEKOTO pime

YH UM
I MMXJOH
HHA II

II
B

o

C



Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

nepesBipkaO0 gHHAC K B , po3pobuneHuin KYyT HaXHUIYy
KeEpyBaHHSA BIANOBI ITHO OO0 MNMOINOXEHHS NI JNWIHHHU Yy
BI IMOBI1I THOMY OCBITHNEeHHI . [Tlepenbaue HA HY J15b O
KEepyBaHHIH 3 a JOMOMOT OK YCHI aEYBXMH JHGCKYpP 03T )
mos3ajuny €EKpaHYy yCTaHOBEKH 3 Bi IMi4e HUMHU K'Yy
He 00X1 I HOIoO MmMOIJODMXEHHSAH .

Chnucok 6uUKOpUCmMAHUX O0xepea:

l.L.Boiinenko B. NB.. MMy HEWpImrooBH o M1 49 H 1 NpHU-HOUMOH K
K. : « Texwvl kQo, 2016,

2. Alrefo, I.F., Rawashdeh, M.Q.Matsulevych, Q. Vershkov O., Halko, S,
Suprun, ODesigning the functional surfaces of camshaft cams of internal combustion
engines. Naukovyi Visnyk Natsionalnoho Hirnychoho Univéesy 2024, (3), pp 72
78.DOl: https://doi.org/10.33271/nvngu/20:34072

3. Bondarenko L., Halko, S., Matsulevych., TetervakI, Vershkov O.,
Miroshnyk O., Nitsenko V., Havrysh VExperimental Research on Unit Operatitor
Fruit C r @atibsation. ABplied Scisnces, 20283(1), 21

4. Alrefo, I.F., Matsulevych, O., Vershkov, O., Halko, S., Suprun, O.,
Miroshnyk,O. Designing the working surfaces of rotary planetary mechanisms.
Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2023,782-88.

5.ManyaeOfKu3iactoc esauad s g PBkMecsuacurodeehnologi
CS nmpupo3poBdRERTOMATUXUETEMUI EC HHBIHC TPY ET OPC b KO
TEeXHOJOalBE HEXA N PUE MTOF BB KOT O CMIAOIAMAHPOCOBYKIOYTBOA H H S

Ilp avyi TaepiitucwvkKkoeo 0epowaesHOoOeoO Hapaxmaxn on o
baxoBe Buagauwuws / THAATY,; 3anopixxsa: TITATY, 2
6.ManmyneBwud« 0. €., Be pmk o B 0. O. Bonocxkxomna.

1 KOCTI poapodouoiynpporpamu 13 3acTOCYyYBaHH
TokapHoro BepPglpmayta Tuse HIN¥covrxoeco O0epoawasmnoeo

y Hi 6 ep cHianyexnoyB;e ¢daxoBe Bugauwus / TIHOATY; 3amno
2 4

s T OM. 2

7.MaunyneBHud« 0. €., Be pmk o0 0.0, O.T,e T Mmx @ 8 1 €l
Komn’ oTrepHeE MOJ€EJJIWBaHHS: bYyHKI1 OHAaNIbHHX
Bl TpoOreHepaToOpHH X CTaHIDI1 H# Mlpmyii Tar 6 peé penRHrE
0Oepoaemnoeo azpomexHnonrnoHd yhkopro b aX @ ® @ c uBnuennn)
TAOATY; 3anmopi xRH:. BhAaTY, 2420 Towm. -0B7#( DOI : 1
202424-3-12).

8 ManyneBuu O. €., 'aBpumseHK O €. A, Xomnon
OTpuMaHHSA-MOMa&CIT € P 3 BOCKIBKUHayepDenaoaM 61 @ HT.

Tasepiticvrkoeco OepoiasHO2O0 daepo R dATHKD PHOARNY KLOHBOC2 O
paxoBe BuagawsManirtTdlATY; TBRAM.YV,112,021Ra M

9 Manyneruu O. €., Muxaine Hk o -On ad a t3HAOCTTO0 C Y
KOMIOIIEKCY Art CAM Jewel Smith o ns  IkpraByoip € H H 1
Taspiucvbrkoeco OdepwaeawoepHineppWMemempwoiwnoT ll]DA
imMm. J. MorTopmHoOoro, 2-8%31. Bun. 21, 1. 1. C. 31

100 Manogymne BHUY O. €. , MuxaWimieHKDO O. 10. , J6 1o
BUKIagaHHSH HaBYanlbHOI OUCHUNIIL HHU «Mo e niwB :
TaBpi HchbKOMY JA€piXaBHOMYY Ha IBpepaceusrueargiio. T ¢ M H @ C H
HayKxu ma o0ce8i mu: peanii:; wmgpooecpiicavun aMioxHnap .
npaxT. -E & BMEpIHIETTO T O T b ! T A/&2BY 2020. C.
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YAK 378.937:53

BI 3VAJUI3 ANl A4 EJEKTPHUYHHUX HNOJI B KIJUBKOX 3 AP
NPBUKIJAJAHHI @I 3 UKW HA T HXEHEPHHUX CIENI AJ

OnuHoBo,t aguul # & 1 a 4 e-mail: dmytro.odnovol@tsatu.edu.ua
TasepiticovKkudl 0epowaeéHul azpomexHoOnNO2l YHUIU
Mo mo punoeo

Akmy anovHi cmb ma nocCcYNAaRWBOMYHNPEeBRAIAMB OMY I
e 61 n1pmor o 3 Hauye HHH HaOyBaece BUKOpPpHUCT aHH
BUYe HHSH CKIlIaIHUIZX b1 3MWYHUX 4B M II. Il HxeHeEepHI
HOOKHX TEOoOpEeTHUUYHHUX 3 HaHSHB, ame W BMIHHSA 3¢
M KOHTE@KCT.I YUCEeNnbHE MOJT€E€INBaHHH4 T a B 1
TYynmnawmowTh BAaXIHUBHUM 1 HCTpPYMEHTOM @i IBHIIEC HHS
mnanxiB € BHUBUYEHHSN €NEKTpPHUUYHUX NTOITI1I B, KE
aXyHKax T a rma@i upewyap3ra@pad8xe MerTorio
€EMOHCTpPYBaAaTH MO XIHUBOCT I MATL AB o M
TPUYHHUX MNONIB KIABKOX 3apsasais, a TakKo:>
X Moagemne#d y HaBYaHHI bi1i3MWKHU CTyYyHaAeHTI B

XKeHHBIPOOMTHH MOJIE€Ihb i YU CEeINIbHOT O pos
KTPHUUYHHUX MNMONT1 B K1 JIThaKk 0iXH T3eprppaypBoadtiny H WA W & A 8
HaBuYyanprHWIMI KPOTEC 9, 1 0 BIONpPOBAJJIXEHHH 9 U
aBYaJdbHHUMN NpOMEIKpP ACUICPHUHIKT UME C B O € H H 5 MaTepila
PaKTHYHHUX HAaBHYOK Ta N1 ABUME  HHII 3 ailllKaBIJEH
Ocnoemni Mamepi aaruEDorwcmnp-odoaeapuorx 21 1 G1 3 UK A
UBUYaceE B3a€eMoOl IO HepyxoMuxOcear &« ®p WMIHIM X O IB
T€KTpPUUYHUKX nomni B € 3aKOH Kynomna, 1 KHUHU B U
TOYKOBUMHU 3 apsagaMu:

H O ® oD O N e O
EE ANmo =

Ao < o8 o gt gdw e S W W
OR OO0 WS O

o w

0 farl‘l n

n€0-cmuna B3Q,¢EEeNUMBEUMHUI 3-BA MW ITEA,H b MEX 3 apsdan
M-e 1 exapa TcUTUAHIAA .

Ene x T p wiuen ec TOBOO p IOE T b C 4 3apsaaMu 1 Xapakxkrte
SsKa JOAJS TOYKOBOTO 3apsay BHU3HadgaeThcsa Gopwmy

€]

e N g

nTO-HanpyXeHI CTh €HNEKTPHUUYHOT O IMOISH
MpuHITHIO cymepmo3uimi i 703 BOISIE o09gymcmaIiOB .
NJeKIITbhKOX 3apgjyYMP HRIBBKTOPHYpPEHHUX KOXHHUM I

Ok [©F 5}
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i MaTeMaTwuwduHI ocHoOBH € O6as3z3oBUMHU AAA NWOO
cepenoBuinli MATLAB
MATLAB ax iuwcmpymenm 0asa moMAdLABDsewe nsa ¢i 3

BUCOKOpPI BHEBAa AITHOP M@K TNWMIBH aI UICJE 1 b HOT O aHaIil 3
byHnkmoi i I pob6oTHu 3 BEKTOpawmu, MaTpHULSIMHU

K O

B €
C K
O JI

€ I
M€
€T

HT € KCTI 3agay enexktTpoctrartruku MATLAB mnpomno
1. Po3e6  a3auna 3a0ad eneKmMpocmamuRKau:
OO4YyucneHHS € J € KITOPBY WIHbMHXI WIT OTJIOIYBIL 1y M POCTODPY.
PoG6boTrTa 3 BEKTOpPHHUMHU MNONSAMHU Ta O00UYHUCIEHHH
2. 'pac¢gi una 6i3yanrisayi a

MHo6ynoBa rpacdi kiB BEKTOpPHHUX TMNmOITI B
CtrBopeHHS 130nN1H1IH HanmnpyXeHOCTI1 MODOISH
Biszyaniszanisga B3aemMonii moxniB KIiITbKOX 3api
3.l HnmepaxmueHn:i MO oA U8 O0C MI

BuxkopucrtaHHSH cnmaunepi B T a i HTepdeiici B hi}
peanbHOMY 4Yaci

AHi Maniga OgUMHAaMIUYHHUX 3 MIH OHOII1B
Oco6nuBictTiw MATLAB € #oro MOXIHUBICTbH 1IIBHU

TUKI obcsaru JaHUX, MO POBPRXIYHEK U I HABA T b
JagHUIX KoHpirypani # 3apsaaKe HHX CUCTEM. i
4 Bi3yaniszanii eNeKTpPHUUYHHUX NHNOIT1IB y HaBUIaI
Me mo 0 u k¥ a MOOen1we aHH:A ma 6 i.Mog@reinzompiHiH S e 1
eXKTpuuHKx pegmoiBmmy MATLAB ©6aszyersbrcsas Ha 3a
TOXI B JAnXs PO3pPaxyHKY HaODpyXeHOCT.I nomns 1
anu po3poOKH aITOpPUTMY BKIIWOYAIWTH

l.3a0aununsas napamempi 6 cucmemu 3 apsoi 8
KoopanuHarTu KOXHOTO 3apsaay.

Benuwuuuwu 3apsaniB (y Kymowmax).

2060uvyucnenHnsas HanpyoMmeHoOCmMIi nouasi

CtrBopeHHS perynspHoi ¢c1TKHU TOYOK OIS aHadil
3actTocyBaHHSA GOpPpMYIHU HAONpPYXEHOCTI AaXSA KO K
33.Cynepnosuyia noani a8

CymMma BeKTOpPIB HamnpyXeHOCTI1 BI1J yciX 3ap4dan
4. Bis3yani3ayia pe3ynsrbmami8

—Job6bynoBa BEeKTOpPHHUX Jlarpam JaI85 HAaOYHOTO 3
mouSs.

—CtrBOpeHHsS 13011 H1IH HanpyxXeHOCTI1 A8 THpeagC:T
—BisdyaniszmmacaTrogpi3Dnins awHaniily CKIaITlHHUX KOoHCQD

S, I nmepakxk mueéeHi MODMIUBOCMI

— JlonaBaHHSIIa3pMIIMHEHTUPX]I BT O 1O s 1 HT e paKTHUBHOTO Hadil
HIOJOJXEHH

B 1
e I
a

jes)

B €

K O

IIp u xwpaeoa n i 3 ayi i molPnesin imoen eMAolBlaAnBr 5 e me KT p U
I Xxinanbpkox 3apsaniB y MATLAB MoxHa CTBODPHUT
EKTPHUYHOT O moJas BopuJjgaKwyIT MPOWEKPXA MHP € XTI 3
CTYyODHHUX 9YacTHH

lBeedenns nBpamewmpdé ®mo 3 HadYeHHSN 3apsgaal B,

ATUMYUHY JOA1leneKTpPHUUYHOTI cTamnofil
2.ITo 6y 006 a ci RO ™M U oD@ O Q 3 HAa Y€ HHHI €T EeKTpPH
KHI U TOUYUBMKODPHUCTOBY,JOoUHU C1TKY, CTBOpPEHY )
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3.06uucnenmus

4. Cymy 6 anuHHo mwaeM®
moae

S Biyanrni £agdproe Mo
z3apsaagu A
Jae€ Haod
pob6oTmu

I{e #

K 0O [

1 % KoncTanTu o
2 epsilon® = 8.854e-12; % [lienexTpuuna cTana (®/m)

3

4 % NapameTpu 3apagis: [x, y, BenwuuHa 3apany]

5 charges = [

6 1, 1, 1e-9; % 3apsaa 1: koopamnatn (x, y), senuumnna q (K
7 -1, -1, -1e-9 % 3apag 2: koopaHaTn (x, y), Benuumxa q (K
8 1

9

10 % NapameTpu NpocTopy ANA po3paxyHKy nons

11 x_range = linspace(-2, 2, 20); % flianason no x

12 y_range = linspace(-2, 2, 20); % [lianason no y

13 [X, Y] = meshgrid(x_range, y_range); % Citka Touok

14

15 % Imiyianisauia xomnoHenTis nons

16 Ex_total = zeros(size(X));

17 Ey_total = zeros(size(Y));

18

19 % PO3paxyHOK eNeKTPUYHOro MonA y KoxHii Touui ciTkm

20 for k = 1:size(charges, 1)

n % KoopauHaTu Ta BennuuHa sapagy

22 xq = charges(k, 1);

23 yq = charges(k, 2);

2 q = charges(k, 3);

25

2 % BigcTaHb Bin Zapagy M0 KOXHOI Touku CiTku

27 Rx = X - xq; .
>0 [

PucynsdCxw pli Hmor

BEKTOpPHE®E
K

HC

T O49YKH

300paxeHHSH
nporpamu

Komndolnau mi @ KHD D O

ene kT pykbmaoin ¢fi moemaiEciTkwu.
Mo J oA i

‘3apsaay B U
B1 1O ycix 3apsnai B,
Mo 1ae 3 a IOIOM

rpadi xy.
€N EeKTpPHUUIHDO
Ha D

H a

npeagcTaBlilICcCHDO

EneKTpU4He none Bif KinbKox 3apaAis

0.5

-0.5

CHCTCMHU

Jd s

3apsanail B,

1.1 g1 g1 anxni 3ani g
2 Po3zpaxyHoK
3. MMob6ynoBa.

/MATLAB Drivefuntitied.m

q = [1le-9, -2e-9, 1.5e-9]; % 3apagu B KynoHax
positions = [@, @; 1, @; 0.5, 0.866]; % koopavHaTu 3apagis

k = 9e9; % enexTpocTaTuuHa cTana
x = linspace(-1, 2, 50); % obnacte asanisy no x
y = linspace(-1, 2, 50); % obnacte ananisy no y

[X, ¥] = meshgrid(x, y);

Ex = zeros(size(X));

Ey = zeros(size(Y));

for 1 = 1l:length(q)
dx = X - positions(i, 1
dy = Y - positions(i, 2
r = sgrt(dx.”2 + dy.”2);

Ex = Ex + k * q(i) * dx ./ r."3;

Ey = By + k * q(i) * dy ./ r."3;

end

quiver(X, Y, Ex, Ey); % sektopxe none

hold on;

contour(X, Y, sgrt(Ex.”2 + Ey.”2)); % isoniniil

scatter(positions(:, 1), positions(:, 2), 100,

hold off;

Y
s
HanpyxeHocT

“filled'); *

PucynCx pad Hmo T

pob6boTmu

IBOX

nporpamwmu

JeMOHCTOpamiik o JI NGPRIYNIMKHI C T € My

A 10 4 MO OC€ I

3apsanai B

3 TpPbO

p oG R @ aro RAYMHruoMpo yIye MI HOB @ IH M B 1

CHnNCTCMHU
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Illo © 3 MOJEIT0WBATU cu
MATLAB, MO XH a CTBODPHUT
eTeKTpHUUYHE mTone abdo 1.

3poOUTH:

cTeMmMy TDPOb
u MOJge€edhb ,
OTeHIl ai.

lBusHaume nonoxmeHHA 3apaoi e
[IlpunycTtumo, MU MaeMO TDpH
TPUBUMI pPHOMY npocTORPpI 3angairte

BEKTOpIi B
2. Busunaume ¢yunrxyiw 013 po3p
EnextTpuune mone E B Toumnmi r
. Qnip ip
€] o
P IR
B3 Buznaume moukKy, oe xouyeme 0
Hexai ToOoOuka, B sSKIi#H oO0OuyuwucCIIWOB
4. Obyucni mv cymapHe eJjeKmMpu
ObynmcnanumMo CyMapHE €JleKTPpHUHUYHEe
5. Bisyani3zayia pes3ynrnbvmamy
MoxHa Bi3yanii3yBaTHhH PpPO3TaImys
MOXHa BHUKOpPpHUCTATH

% OCHOBHMIA CKpWNT

ql = 1e-9; % 3apaa 1 (KynoHu)
g2 = -2e-9; % 3apag 2 (Kynouw)
q3 = 3e-9; % 3apaa 3 (KynoHu)

% KoopauHaTu 3apaaie (x, y, z)
rl = [1, 2, 3];
r2 = [-2, 1, 4];
r3 = [0, -3, 2]; 2

% Touka, pe obumcnwemo none (Hanpukaaj, noYaToK KOOPAWHAT)
r_point = [2, 2, 2]; 1

% 0buncnoeMO enekTpuyHe nofe Bij KOXHOro 3apsgy B Touui r_|
El = electricField(ql, r_point, rl); 0
E2 = electricField(q2, r_point, r2);
E3 = electricField(q3, r_point, r3);

% CymapHe enekTpuuHe none

E_total = E1 + E2 + E3;

disp('CymapHe enekTpuuHe none B Touui:');
disp(E_total);

% Bisyanisauisa
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MOBEPXOHB MNMOTEHINI aAany YU €IT€KTPHUIHIHKX
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pob6boTtTu KOOVY:
napame mpi 8 :

— BusHagvawTbCHd b1 3 uUYHI KOHCTAQHTMH, T akKi A
1 eneKTpHUUYHa. IPOHUKHI CTh

— 3agamwThcsd KI1ITBKICTB TOYOK C1TKH OI4d MO € 7
Ta 1 X KOOPOEHDPH .Y

— IHiomiani3ymwTBhCSH MacCcHUBHU nns xkbpmaonmenmmxene
HeoOX1 ITHUX mapamMeTpl B
2. Obyucnrnenns eneKmMpuuyHUX NOIAIL 8

— Insda KOXHOTO 3apsay oO0OuYHMCIWITbHBCS BI1ACTAaHI
— Ha ocHoBi1 piBHAHBb Kynona Buszswawmomblsr Ex xowm
y KOXHI MW Towywwni ci1TKH.
— CyMmapHe eNTEeKTpPHUYHE MNWONE€ OTPHUMYETHCST IIISIX
KOXHOTO 3apsaay.
3. Bisyanrniszayia pe3yibmamie:
— BuxopucrtoBywrbcsa Gynrkunii MATLAB nansga mnoo6y;

HaoO4YHDO
Iiarpamwmu

npojae
o4

M@PaKPyYPATHUKH
HaopyXeHOCT.I

€T eKTpPHUUYHOT O
€ENEeKTPHUUYHOT O IIC
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qTeMOHCTOpaTIMmi i HaOpsIMKY Ta BEIHUYHUHHU €JEKTHP.]
NOBEpPXHI aAas8 300paxXeHHSI po3M0NOA1aAy HamNOnpyrH
Oce6i muiecwm yn@m. 3va0topeolli 0O HO B A HU UO MW PR T @ a MMIWK y ¥
CTYZAEHT aM:
- BuBuartum B3aeMoagl o €NEKTPHUUYHHUX 3apsasaiB y I
HNoniB.
- ExcnmepuMeHTYBaTuU 3 mMmapaMeTpaMu, TaKUMHU K
Ta KOOpPHIAMUHATIMU.
- AHani3yBaTWm pPePLBbTHATEpPAaKTUBHI T padikKiu.
Bucunad&dkunpomnec:i JOCITHTI1 AK€ HHSs 6yuno POB3T I SAE
pPUHUYHHUX MNOA1IB KINBKOX 3apsagiB 3a JAO0TIMO
a MH € 3abe3meuyeHHH, 6yuno 3MO-IPBEPRPEBAHDO
1 BUMY pHBME Ta TPUBHUMI pPHOMY MHOpPOCTOTPpI T
pHMYHE MmMoaTe€e B 3agaHlI#H Towumi. Bis3yani3anuo
0 OpPOAEMOHCTpPYBAaTHM B3aeMoal .0 3apsgnagiB
q1 U UHE cepenoBUIE .0, 3 OIKKp € MM I, H KDEYTIHOC s II OHKAaI?3
CUBHI CTGBh €ENEeKTPHUUYHOT O TMNWMOIS B 3 aJeXHOEC
Hb .
MATLAB € nmoTyXHHUM 1 HCTPYMEHTOM JIIs BHBUIEC
TaTHUKMU, 3aBASKH CBOI M MOXIWNBROCTSAM
amii. Y mwmaBuanpHOMYy mnpomneci MATLAB
raTu 3a G13MUYHUMHU sSBUIDAMHU, Mo CHoptl
HH X KOHIIE mMIiu. S3aBagaKu 1 HTEepaKTHB ]
MO XYTh 31 MR E&8TH, N8REEMEPHEAME HT Y B a-
M H 1 MUTTE€ BO Oauyurtu pes3yaspTar 3 M1
MATLAB ngo3BoOISE TaKOX BHUKOHYBAaTHMU
0 He3aMI HHHUM 1 HCTpPYMEHTOM JIIi4 aHaunis3y
@Imib HOCT S X .
Po3zpobneHna MOJ€Nhb €elleKTpPpHUHIHHX mnomani B 3.ap
po3mupeHa aAaAsd8 AOCIHI1I IXEHHSA 1 HMUX BaxXIUBHUX ]
po3MmMUpPEeHHsS € elIeKTpOoOAMHAaMI Ka, A€ MOXHa JO0C I
MarHI1THI HNonsg, O0all 0aKOIXpYIXXo MEBMAEM apsHdIXKeHHIMI]
MATLAB TakKoX XTO03BOISILE MOJZEITWBAaTHU pi3HI T U IO
CTBOpPpHWOBaAaHI CcTpymMaMu B TONpPpOBI AHHUKA AX, 1 1x B3a
MoxHa TaKOX PO3MUPUTHU MOJXENDAb AT XBHUBYEHH
1 K 1 HTepdepeHIUIIL A €T eKTpPHUUYHHX 1 MarHITHHX
3apsAXeHH]I Ta po3psasaxXeHHI o006'exTiB, a TakKo:i
y BaKyyMlI YHu B cepegoBHMHmMax 13 Ppili3HOW €IT€KTDPp
3araizowm, MATLAB Hagae ammpoiie iyl OM@JMHMEB OrCAT iB U
HEe T1JIbKH €elIeKTpocCcTaTHUKIH, anle ¥ 1 HIIHUX BaXI
1l HTerpyBaTu TeoOpeTHUUHI 3 Ha HHSA 3 OpakKTHWYYHH.I
KPUTHUYHOTO MHUCIEHHS y CTYHXIEHTI B 1 HXEeHEpHIH X
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CnucokKk 6UKOpPKRBPOMAN UX

1.by mo k r. o. , Beunrep €. 0. Kypec b1 3 UK H:
MarHeTu3M: —KaBuBume ci26/.8, ¢c200 3.

2. Calculating Electric dipole using Coulomb's law with Quiver. MathWaorks
Maker of MATLAB and Simulink - MATLAB & Simulink. URL:
https://www.mathworks.com/matlabcentral/answers/793Z¢ulatingelectricdipole-
usingcoulombs-law-with-quiver( tata 3 BepHeHHs: O05.12.2024).

129


https://www.mathworks.com/matlabcentral/answers/793497-calculating-electric-dipole-using-coulomb-s-law-with-quiver
https://www.mathworks.com/matlabcentral/answers/793497-calculating-electric-dipole-using-coulomb-s-law-with-quiver

Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

Y ]I K004.8:37.018.43

o N< oo =

w
=

~-g2aT R

w 2 H W O O
= 0D = H o

— W O O O

= B = =

09 m © © o = m O O

p
U

p

u

OCOBJHUBOCTI BUKOPUCTAHHA EKCHEPTHHUX CHC

OCBITI
BiIcHH kA0 1,0 O pman@d Bi T u e-mail: mapmejiad.ua@gmail.com
YyKOBHUHN KepiBHHUK: K. nepng.H., nonent HMapos C
6 pi uUcCcbvKUl a0z epposwue8XHHUOWL 0 & I 4 H U U YVHI 6epcumem
mopHOESO
Ak my anveni cmov ma noclhumnosawmo mpiodoadmma 3 ac
bopM&DIMIWHA Ka i HHHUX TeEeXHONTOTI1H (I KT) €
3HOMAaHI THOIWO. BaxnuBsum ertanomM pomawmuHskKky [ K
cneptruaux cucrtrem (EC) y BTUApKOWOXH HIIE ADJBKYA 3B IHXE, 1 K
paBIi HHS . OnuHuwM 3 HamnpsMKI B BUKOpPpHUCTAaHH
A01bH1ICTGSb, I e BOHU MO XYTHh BUKOHYBAaTH 0K Dp
COHepTHI pi INHEWHSSI AWM CMMUKAIX HIMEC B
Me T 0 10 HamorT o JOCIHIi aAXeHHH € BUCBI TNIEeHHS
KOpPHUCTaHHSA €eKCNHEepTHHUX CHUCTEM, 3O0KpewmMa B O
OcHoeHI Mamepi anldi 10 oocgoiadmwenmszx . wcEmecMm e pTH
3 yMi e€TbhCsS NmpoTr pa MHyHHIK I3iaic 1e0K,C NMIEOpP TBAaH KIOPHHY €B U P
HKpeTHI H npeaMeTHI # ranysi. 3 a CBOEI (
TenleKTYalbHUX CHUCTEM Ta MNpHU3IHaYeHI AIXSA Te¢
me Hb Yy KOHKpPpeTHI/ apedMerTEk dne prmHBABIIHCYfi C T € 1
peBary y 3 1aTHOCTI npummMartH¥H p1l e HHH B
nepexgHDBbO chbopmMoBaHUU AJITOPHUTM. B CBOI
pPMyHWOTbhCsS B YyYMOBAaxX HEBHU3HaAa4YeHOCTI, HenoBH
bopmMani i, Ha OCHGBK, CEEYKHRPp@BABENE )Y BUT
paBuan npuidHAaTTsa pimeHnsb) 0 mo. 360piraiwTsci4
XapakTtTepHnow ocob06nuBicTtiw EC @ x33HBa@ERHI CTH
HOBI B X € B¢ M PMMaXK H KB @l PH &IH MEeOHI HCJHHO M1 K
puUMNMaHpHUA UI€ Hb . Ha OCHOB.]I 3 Ha HBb , OTpPpHUMaHUKX
IOOBI1 mHI pime HHS, I K 1 MO XY Th MI CTHTH 1 I
MYMHMP OT HO3 yBaHHS ab0o pexomMeHTaIlili I1s8 BH
1y 1 cf 2547 . [Tppri ME H@ My HBE OO UYY WRDb C i B
KOpPUCTOBYWTHCSA AN N1 aABUIMEHHSA € OEeKTHUBHOCT

Jo ocHoBHuUX mepeBar EC MoxHa B1AIHECTH Ha-

CTBOpEHHH4 Yy MO B o1 s PO3MOBCINXE HH S TIOXC b K
€eKCcCneprTHOI NI ATPHUNRH EBXEMEP TRAI BI1 ACYTHDO
CTBOpPEHHS MNOTYXHOTO 1HCTpPpYMEHTapilwo aAaXs8 0
0O0omyKYy edpeKTHUBHUX pIl e Hb 3 MOXIJIHUBI CTIO I
nporpamMHuMuU 3acobamMu, cucTeMaMHu ynpasBiailHH
BUKOHAQHHSA OKpPeEeMHUX OG(GYH&KMY HB IO YBMAET B@ASB I3 KO
Yyacy HAa BHUKOHA HIHOANIOlI HIMMHA X 3 aBJOaHHb

ExcneprtTHI CUCTEeMH MOIXHa noainTUTHU HAa I e K
M3HadYeHHsAs. Hanmpuwuxknmang, HaAaCTYNHHM €TamoM PO
ctTeM € 1HbPpopmMani HHQ) -BE&xcaeypPpymHEmi cmre TeMao [ il B
ravuiszaniti, HAaKOMNMWYECHHH T a 3aCTOCYyBaHHSEH 1

pime HHS CKIaJgHUX 3ajgady Yy K OIHKKIp €TTeHXl HiO Jroari yi

E C Ma T b me B H 1 oOME Xe HH 4 . ] X H1 0 KMcMHEIO B H 1
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biHaHCOBUMHU BHUTpPpaTaMHU Ha Ppo3pobOKYy Ta HamosBs
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JOCTaTHSBO ebekKTHUBHI o7 A P O3 B’ MY3BAAHHHHIS H € C 1T
BUX KoHUNeniudid caum ldbpaBun |

r yyH U # 1 HTEeneKT aKTHUBHDO BUKOPHUCTOBY €
opMani maEux cumcrtemax (IT1C), K 1 mnpencTasBIll
HT B1 CT UM YMal XK€ M alTOUrdi HKMOX 3aco001 B T O II[O . Taxki
poOKYy, HaKOMNMWYE HHH4 W BUKOpPpHCTA aHHH BE€JHUK.I
OmMec MNMpPpPHUHUHSITT S HYHIap aoBCIH OHBIIK KAWHEAHIPii BIyel X p € 1 H
ABCUCTECMHU. I xnus KJKY0Ba Ooco0OnMTHUBI CTHS® oo I
XHOINIOTI1 YHHUX p1il meHBH, A4 K1 COpPUAWOTDb aBTOMAaTH
bPTEpPHAaTUBHUX BapiaHTiB 3pu@/l m8 HaHss mocrTaBIeE
BuxopucTaHHSH TexHOITOT(@HMIB)mTOyYwH orrHOl ¥ 1 HITI e1T1€b &
KpHUBaE HOBI bopwmu, 3 ac oobmi T H FI@ IIE © Y1 .1 hi g
erpami s pi3HHUKX nigxongi s I 0 MOJZE JKBaHeE
rpaMHOTO 3a0e3NPHEXTHMEIAC HMASB YR IAJHHO I'MO NI UBI1 C
CTh HaAaBYAaHHSA 3a PpPaxyHOK aBTOMaTwH3aNii mp
cnmepTHH X pime HB T a peKoOMEe HOIAIMI . e I O C :
a Hb eKcmnepTHOT CUCTEMH I Ol a T TAKOOIBOOM a I' 4 € B 1 ]
pMyBaTHuH BIiagmoBIi Oi Ha 8amut a2WHsa 3 100yBadvi B
OnHuwM 13 mepcne KBTMMBHMKCITHAYHIHI M® B 1 HT € 1€ K T
aHIODI WHOMY HaBUYaHHHA BY aCKUBHWXP eCHUHCIT eeM c(nE @ )H
TTSASM PO3YMI IIOTS B CHKINpo@’ ’peammHy I0T3ba COIDHWY O B 1
€ pTHHUX cumcTeMm i oplieHTOBaHI H a HaBUYaul
pUCTa®HHI KOMONIE KCY MeTOilBu I(alKHITHCUIHEUKXT yTaaJ
, mo nJTOo0O3BONSLSE MoagenwBarTwu3, neBe IOVARY BUYUT
cucrTeMl OUCTAaAaHII HHOIT oOcCBlTH BOpPOBAJIXETHE
CTIi o7 4 aganTHUBHOTO HaBYaHHS, K 0 T
HH X MaTepilaniB oI A BUBYEC HHSH Bpaxo.l
4Yi B OCBI1TH. SEBAMX MAa BMNGPPPHMETB HHIINP
CTUMYITIWOTBJ06pPPpPadEl BMEO@BHEHMBWT b 3 HAaYY I
caMocTi MHOBG pcobo2rmd ] V3 apomG@mumaie Th c a1,
PHO MOXYTHh MI CTHUTH OCHOBHMIB HPOI3 A1 I
H 1 MaTepilamnu) T a po3 ain 1 HTelleKTYyYa
He ynpaBlIiHHS OCBI1 FMHCITM JAIMPIOHIMEXC OMMA.T €3pM i
He JTumme 3 HaAaHHSIS eKcOonepTiB y MHeBHIH
, 3 alEBenrepiayfolyld Ha BYaJdbHUX 1€ MeTOaHu:
g pimedls u wr . 1447].

K mi g gyacTawpe © pEHEmHEHAEIAT b H O cnupartTHuc.
roriddgi OpUHIOMUNU, ebeKTHUBHI CTGHh I KU X I C
nTorii# HaBq%R H HA . 3 9Y] pBOKOaO3TYyie T b C A H a T a K ¥
U I MeHTpPpYBAaHHIH H a ocobucrtrocrTi, IpHUHI
Iy T@nOpu TNOpoeKTYBaHHI OCBITHBOTO npoumec
Ooriuvy"Hoi X001 ABHOCTI 3 acTOICiyiBamMH@B 4 dHDBM,X
un c¢cBoOoagumu BUOOpPY @Hi13HaBalIbHOI TpaexT
BalbHOTI O1ASITbHOCT.I 3 000y R@avdyii®mmac Bl TH,
Cning monxarthH, Imo OJIXHHUM 3 HanpsMKI B BHUKODPHU
1 HIOBa HH3JT b HIAB JOCSAT HE Hb 3 00o00yBauvi B B U II
kopucrtaununw I KT Ol HIOB a HHHA piBHS HaBYalhb
COKOI naQeTanaiszanienw Ta BaBTOpMAr WBIPw @rikerp M1 H
bop™Mamnmai §617]. KpiMm TohopVMREBEOOTB HT H® B F ¢ I
KH a 3 01 ACHWOBAaTMH mi g yac HOTOYHHX 3aHATGSG,
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METOIXII1IB KOHTPONKW 3alleXUTbhb BIJA KOHKpPETHHX 3

BaxnuBo BpaxoBYBAarTH, mo ©moi MeTOAHU MOXYTH B
KOHTOpOKXKK YB® HHSA, Bl I KpPpHUTI1 3B IMICTRO®BMIIBI I,eT A€ Bi aHT. H)
HeJoTiAKWCcoOIUBOCT,I IBOM K/PDOP3UBCOT/ASHEH sia 1T a O TyBAaTHHU |
HaBYalbHHUX Tineunw @BrpeMmModbl gucKpnmi mer §, B a X
HaOyBae MNpOT HOB3IYBB aHMHHWT PPOCI3bYHIUbXT a3Ta X 0 11 B , 1 0
3MI CTOBE HAaMNMOBHEHHSBHUKOGEPD MO X HHUE HB AKAITKBHT P O
Y mopganspmuXx JOCII1 TXeHHSIM M U ni1aHye€EMO p o3
eKCInepTHOTI cucrTemmMu JIg O 301 HCHEe  HH S HAIP®T HO 3
3axony.

Bucna@wxme, excneprTHI CHCTEMH € OIJHHUM 3 BI

MOXYTh BUKOpPDHCTOBYBAT HCSX BIe@PEeBATHDH BMYO CT
IdATamwTbh B HaAaKONDHYEHHI 3HaHB €eKcmnepTiB Ta
me Hb . o TKop,i Mme krcme pT H i CUCTEeMHU 3 ITaTHI ajgaim:T
o0nTuMBOCTEH KOpPpPHUCTYBadIil B T a HaglaBaTH peiae
4 BHUBYE HHSH.

= oT o E
=4 0 =0 O

Cnucok 6uKopucmanux O0xepea:

1. 3arxe#iB. A. BukopucrtaHnHsi EeKcChOmepTHH X cu
HaBYdLwWEimeowup o 6 ku [ 2¢@bpmali-¥#6. C. 144

2. Jlyo6ko . B. Bukxopucrtraunusgs I KT ngnsg KoHTpPOIZ
Yy4HI1 B i tanpapmuaipBuwmd Kayi UHI me x3H00.1 omd H. H
Bceykpai ncompaik miamwd-g& d migne g ini 6 e pe3 uns 201
M. VYwmamHusdp. C. 60

3. JIyoxllo. B. , [lla p o B C. B. Hanpawmkmnu BUKODPHUDC
cucTemM B OCBIVRpaMycampiounemy oi i 6 €e6pOneiuces
Hayk. mnp. 2630 . Ne3. C. 305

4, On1 WHHUK T. O. Buxopwkcamymil K ai iH GiioHpumMxa 111 & H 0
o004 Ol HIOBAa HHAIN b HUKRH ST 0O 8B 4 BHE HDb [ Hcgroypireanyriiusu i B
mexunonoecii I .3280d6u WNaBR2d4dHa C. 85
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255.
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6. Pykxima O. M. BukopucraHnHsSs eKCIODEeEpPTHOI cHu
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17. T. 5-270.Ne 1 . C. 267
7. CadoHnoB K. C., Cepnmwk I . M. [lepenywmMoBH
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BUKOPHUCTAHHA I KT B IOPUIMUYHI W CIPABI

e-mail: cristar@ukr.net

YKOBHUHNU KepilBHHUK: K. T.H., aAomeHT MipomHHUUYE
6 pi Ul coveKkpuwitia 6 H U U aecpomexHONO2I YHUTIU YHI 6ep.
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I1 AI1bHOCTI T a pO3mMHUDPEHHH TocCcTynmny I 0

THAOK iy ™ a ¢ H U X Yy MO B i HpopmMani HHOT O cycmi I
HS MUIND ETTa® HE @M C T I MU . I KT c¢cTanum € BaxXIHUBHU

T
H
s
B

a, 3aBJISKH YyO0MYy 3a0e3nedyyeThC i e pe k-
imponipeci HHOIMe TiOKON I ECIT IIKE HHSI € BHUCBI T
MKiB BHUKopucTaHunHusg ni KT ngpapaBoriait cadodmx
angxgpaédot KTopucrtiB

Ocnoeéeni mamepiajla oowvoBameunanp aMkli B B HK
npa
bop
pPYyK
n M1

BOOXOpPOHHI W cdepi canigag BUAL TUTUA: y 1 0C:
i HUMHU TOTOKAaMHU, YOPARLE PAOI 010236 HHAGC
y aHOT O XpiaHUODUMPOBEHOBP M@ HHSA T a
0 1l YyHUX OORpPKMBHAGOMTHUYEAXXKOOBOW 1H
c H 1 KOMI TEDpHHX MEepe K, BUKOpPpHUCT
y HpoSpmMaul 9 71tomd. [ TpiatTina Ta C. Ko
Ku BUKOGBp mocpmatmmsH 1 [MKTri1i s 1 p HOC T 1

p Mial TIM 3Map @ B O O X O P OHHOTI A1 9SITbHOCTI , mo ¢
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MX TOpomeciB y MNpPaBOOXOPOHHHUX OpTrafHa
1 mMHI X cnpaB, KWCTHULODI ATOMFAOBI Ta apoi
e Ha Hamm 13 K1 B M1 XK HOBUMMU MHBPMAMHU
OZ1aBCTBOM,;

ore H H s e e KTUBHOCTI OIpaBOTBOpPUIOI qI1 s
HUX MoXa9%Bol T I KT [

Taxuiu LU DpOKHUH CmeKT?p HanpsMKI1 B BUKOpPpHUC

O H O N O NT ST T O\m
T o8 o AKNNMOZEOY
oOoR® A EAHE®®Z e

Z 09 @D 00T & W e
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b
3
M

HOCTI CTas MO XIHUBUHUH 3 aBJS K ap aBTi HIONMYB 1 [
nedJYye HHII. Tax, BITUPKA OBPOMBCUTXA HCHMWI C TJICOMB 1 HIaK D aB €0

aTMm JXTOCTyHn A0 akKTyaldIbHOTI 3aKOHOXAaBYOI
FIIMPBAHBOO B U X aKTI1B. I Hmu T U I NporpamHO
TH3 0B aimii icwdpewipn iz k6 imau CcBOE BHUKODPI
OMy ynmnpasBliliHHI, eKcneprHI X A1 A7TbHOGC
UX TMmpoImecax. Peanis3zaniga enTeKTPOHHOTC
HHE BpSAsOAyBaHHSH 3 Cmip®mi [BU MIKJIOSIO €TJIe eXKHTI PH(
HeoOX1 ATHOT O OpPOrpaMHOT O 3abe3me
u, aHTHUBI pycHI nporpamau, METOIHU

HHOTO po3rnansagy CyInZoOBHUX CcIOpas, 3 0KD ¢
" K1 nmepeoOyBarwTGH V, BEKOPNHEAOET@BXIOT B O
1 THI nporpawHi 3acdow]ads/ 23 11 #icHeHH

=

M
0
i
1
H

Baxnusuwm JXepeuaom 1 Hpopwmanmi i DI pUCT
TEpPHETY. I x MOXITHUBOCTI cTanau HEeBI1 I € MHOTFE

v

HCTI1 B, agxe pobOoTa B 1mi#hd cdepi 6e3zmocepe
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6carisB 1HbGopwmManmii .l BJiaB mapram HIMmEOE p HcenTpya Bdra xm a
TyamadbHUHX 3aKOHI B, MOWAP@BIOKHII JWUOIC TRMHMIIO H a |
oB’ [93 kcl.B D ®FpeepcHyeprc ¥ Mi CT A TH HE JTHUIE KOPpUATHUE
ome parTtTmwuUBHI 3BEeaJ€HHSHI, CYyTOBI1ITH®HEKSEG®e KM®HUJ Bl HHI ¥
6oTi [BpuchCvda2cui uudbposBi rajgxXeTu Ta KOM
qTawTh KOWpPpHUCTAaM MOXIHUBICTH MBHUIAKO 3HAaXOIHUT
nbpoBaHI IOpUAHYHI JOKYMEHTH, 301 HCHIOB AT ]
emiamni 3 oaBHauMxu X[c .0 a3 3 61] . 3aBagKHu 1 HHOB ANl U HI
PUMYIOTbHh MOXIHUBICTSH HNpamKOWBaTH JUCTAaHNOI WHO,
MocTiWHO BuU3HavaTlh ccBibdBO0gobouwmit rpadix |
3aBasku po3BHUTKY KKAcTpYM@®R Man Kpyoubakc a1c 0 0
edongaTkKi B, 3HAa4YHa YyacCTHHa IPUAUYHHEX K O MII .
pnopaTuBHI caiTi abo mepcoHAaIXTbHI CTOpPpI1 HKI
CTyTn o0 MUPOKOT O COHEKTpY MOXIHUBOCTE®EH hi g
AbMmMi CTH TaKHKBICaBT i Ba KIA®O CXe K i byHKIODI O0HE
KPMOMRIUBI CTh NepernsHyTH npodhi i cme i auxai
pi |
p

(@)

NOB1I XTHOT O baxiBuOosg; O3 HaWMoMIeHHH4 3 a Hai-(
iaaTamMu 1 x 8BBupimdidgg Tomo |
KopucHumMuc muiBl @p@a@kKe BMBRMEH H 1 ypsanau», «eune
oo . Hanpuxnag«Kaoy eiEa@aROMOHBHEWEONOCBPBOCT BHKHU
o049 CTB & a MpUOMYITPhY K Y B a T U aiOHO( onmpeMpacmrijiicl HIYPTOXd C T
r I y Cy,JoOBoUTXp M @ aiPlAa B 1 HopOPMM@ Il ¢ccygba’ HEYK T 1 B
mnp MHHIODB K,01 O IIUI aI DI THID C TB1 OHIAaMH CyanoBHIMH
I e albHI JTOKYMEHTH BCIMICKTUEXHMK®I ICUHITOA
op UYTIIMO BC YT KBy T a 1 H. Cneniani3oBaHil e 1 e
U M u 1 Kgnapiwaripli Ky €3p Xa B HOT O P, € ENFOT p3ya CCYBJIOOEBK
T € 1 Hbopwmani 3 @ e pi rcamHcHrsie,M o @0 M 13K y , onomy
KTpoHHUX kKonidi cyndB8BX pime HB

3i1iHWmoro i®@eymy,rpoMangsH BUHHUKAIWTH CUTYyani
emnmiairzticTa € HeoOoOOX1 aJHOIO, amle HeMac MO XJIHB C
T JXOMNOMONKYyTpB IoHMW,a HHK I 703BOINSWTbH 3HaHUTH
BcecBiTHI # H @B YBTEWIHHMI K @ J] OKCITIYbIIK 1 C T b ca#urTi
TaM MOXIHMUBICTB OTpHUMAaTH 1 HPOpMaNi w 0P
U ONTHUMalbHUMU BapiaHT BHUPIMEeHHSA CBOI X
b Tani HUX HnoCcCunyr 4yacTo B U KMIPHIYC T O B Y K
BUMHU oo B II[@ O MJICE3HBHOAJMSH € aBTOMAaTHU3yBAaTH 1
AbTaTHBHIX nocunyr, NOKpPamMUTHU SAKICTH
TUBHI CTBH 1 e [T HIS®T » KOHCYITIBTaTI.I
Hapa3si aBTOMAaTMH3 aIli A T a 0 OinmHidkO p MBA M T B H O C T
0B H X CHCTEM KpPHUIHUYHIULX b1 pM B XeE CTanmu
TOK CYTTEBHUX 3 MI H, 1K 1 BXe TOpP,KHY.JHUCSH
[lepcnmexktTuBHuUM HanpsmMrkoMm [ KT, AKUHU MO
, € LETJIy €4KHTH, U O pHUTH @ ¥ M H 1 noro elleMe HT ]
MEHTOBaAaAaHa TeKiliIbKOoOMaAa M1 XHapOIHUMHU Ta ,
HOI XapTierw 3 BUKOpPHUCTAaHHS WmWTYy4YHOTO 1
0B U Il », «Koramenni ew po3Bmw kyd0mryauvHpT O
TicHa cniBOpaunms opucnOnpynageHIi i 3 uuod
€EKTOM 3O0KpeMa T03BOIHUTH paagumKamIlTbHO 31
T HKOHOMHUTHU Yac H a KOHCYINIbBTaTImii T a I C
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onecu, ¥YRB@ipmMITUr BoOanTh HI 1 HHOBAaNli HHI npon
3 KOHGAI KTHOTO Ta BnapsasP®SrRgrRaHOTrO XHUTTS A |
Cnin 3a3HaYUTHU, 11 0 BOpPOBaAJJXeHHH I KT B
CTeMy B3arauiai noTpeoye BUuDpIiI mdampu konkapae, M 1 >
acHI iHdopmMani HHI TEXHOIOTI1 H noTpeoOyIwWTH
bopmwaxni FEXHOOWYy KK, Ta BUKOpPHUCT aHHS IOp U I H
€ KTPOHHOMY BpHOT3JBSH/HIY, B KAX Wl YA HK VO KKU ¥ | DHBAHBXUTYAO K
omMmune TbH e i#hHadn7],. MoXmTHBICTBH CTOpPIiIH I cyny
KYyMEHTH B €JICKTDpPOHHIMHAEIX HPOIpMIM OYHRAERWMHSIM H
Ii B, a 33— HICHAIKOTTHOB HOMOMK YO T p M Ma HH S M €J € KTJPOHHDO
acHukavM, neluk& & |

Bucno®Ormwmd KnocTynonor®T b BaXJIHUBHUM €JI€MEHTO
CTEMHUu, TpaHC POpPpMYyWOUHU nigxonmu I 0 BUDpIi me
Oe3meuymwdu 61 71 b edbeKTHUBHE bSarRDERHY B aH
poOBaxXeHHI I KT y nIpaBOBY chepy BJ1alocH4
MAHEPIWMMUYHHUX PpPimMeHb, YIOCKOHAQJIMUTH MNOIMmMyZK I

o) e
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Cnucokxk 6uKoOpucmaHnux O0xuepea:

1. BapasBa I. Il asoBami i y npodeci HHI H oi s
NOTYXHOCTEeHUH wmrTylmpampma mire 28 XA pya Noblh.( 32) . C.

2Burauwnsimno C. M. Ta 1 H. HanpsmMku BUKOpPHCT
B BOpUAUYHI WlIpasaoaemorayxa [ O0epoiaeseomeopedHH:
npaeoeoi i HMmReTeppaiyai I u XI-hpa Vi .xH &2p2H ¢ THpaayBRHI g
2021p . , M. Cywmu-jl72. 2021 . C. 171

3I'maTtwoxk B. O., bBownapenkxo 1. O., Kanmnyn 1I.
MUTTEBHUMHA NOBI TOMIEHHSMH OO aBTOMaTHU3aIMii
Peecmpayi a, 360epicaibzli DPOoHEDIDIrxaNodanuk. 58

4. Tonyo6eBa H. BnpoBaagxeHHs 1 HPopwmMani HHHUX
Ykpaiuni lOpaoesuuwii. 20t 7 uxN932. C. 185

5. Kumk a HbB M. A. Pons 1 HbopmMani #HUX TE€XHOI
IOpUAMYHI R IB1u K T Bp HU OC CITA 1H . H 51 cyvacunux cimepoep mauyi
oOi anvHocmi Hayi onan sMraorie pn aminyniBia «Xxpaci enma ¥\ R P
(28 nmuctromanga 20198 p. ., M . Auinopo) . C. 96

6. Kpuuymn A. 10O. [IlepcnexTusmu BUKOpPHUCT aHHSH 1
OpUAMYHI U KkananemdDermna. ma [ HpPpopmpai §Hl bHemaag.
ma [ HHOEaB3Bi3 6

7.Kyxenes O. M. [IlpaBdBsxuamcanyoa owobuwne. mi

ma 61 muyuu3 v HMaiT dpidsmkmE a p o 1 HIpia KHEMYWH®HE O Ko HpeE p
(16 TtTpaBus 200129 IpPoxrk¥23. M.2 0Kui B) .
8. Cyome nws HuH 1 @uniBa.m¢p o p ma 01 A HaoaHdH:s opuo
JunnoMHHHW NONpPOEKT Ha 3700yTTS CcTyneHs Oaxala
9. TpiHTIi Ha H. A. , KoTeneBens C. €. Il Hdopwma
1 anp ®oxmumane ma muyu Ha 2HD26i. mdB9B.( 27 ) . C
TKY ITY U
3

100Mlapos C. B. CyyacHHUW CcTaH PpPO3BH
Hnoro BUKOYmpEanmans ki cmy o0i i 8 €6 pP0OR3ucuNxobmy
C.136-144.

11. [a p o B CcC. B. , Hi ki TeHKO . C. Busmna
TOB1I T KOBOIHbGpOpMASIDI. UHME3 CAOmMOBBMI Oel Bceyrkpai
Internetk o n pe pe nyi i «l Hdpopmayi une cycniJlbcmeo:
mex Hi yuni acnexmu2 klma.n eMrle.n nG.» 15
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Y I K04(021:794.8

AHAJI3 AJTOPUTMIB PAHJOMHOI TEHEPAINII 1
IHPOEKTAX

[le pmuua, A3 Ao 06y B au B uIRMAl anastasiigpershyna@nure.ua
HoBi xoB alPm@.ii,z @t e-mail: yuriy.novikou@nureua

Xapkiecovobrxuti Hayli oHalbHUU YHIBepcumem paodioe

AKmy anwv Hi ¢c mb ma nochlBhpanergruypmpovdaegmpaini A

iTpax CTRBRXKXJIKBIIAIMOIIO CKJI1a TO0OBOKW CcydacHOTI iTpo
3 poOCTaHHSH BHUMOT 10 o00csarias 1 pPpi3HOMaHITT H
npobneMow 3Ha4YHUX BHUTpPAaT dYacy Ta pecypciB I
1 TpoBHUX CBI1ITI1B. Y To# yHd KRaalec,H eTr BARDIE BWUEBIHIO XK
[IlpouenypHua reHepanis TO3BOISIAECE BUPpI MUT U I i

CTBOpPEHHS 1TpPOBOIro KOHTEHTY, mo CcHOpUSLE 3 HHU
cBOOOIH po3poOHUKI B i 301 1bp me @ mawok , 3 aTiai KKaa B Il
resepainis piBHI B notrpeobye BHUPI NIHCAHIHPIA K HH F K ¥
JOTpPUMaAaHHS KOHTpPOIKW AKOCTIiI Ta 1HTerpamisg 3

Ansga mnmpoumenypHOTI resepainii BUKOpPHUCTOBYIWOTBH
€ cBOI nepeBarum ¢i KHe I30aJNCITKOUC Y B @ H HCAML € I T O M
noupaeThbcsada 1 HAMUBI AyalalbHO B 3ale€eXHOCTI B1 I
OcHnHoeéHi Mamepi aadlwp ode aqyipdiace wmws ¢ pami o, T ai
npoumnenxypHa reHepasinse emiBompyx HKP CGE)a HHUX 3 a
ropuT MW, H§ya BB CTBOpPEHHS JaHHUX BPYUHY. i
BUKOH[AHH=

Kni munmnuu (GebularoAutomaty— 11 e METOI, S KUHU BHUKOpPHU
OIS CTBOPEHHSIS BUHANMKOBHAEKI CT PO BEFPEC PIPHIO MOT O K
CiTKH KOMI poK.Malko xHBai HK ocMmri apHK a i JOTPUMYETHC A
1 HIMUWA CTatH. IT1 nNnpaBHUJIAa BPAXOBYWTBH CTaH CaMO

ITi n qgac BUKOHAaYHCHII KOIMIOPKINM MY THOYACHDO aHa
cyciai B 1 3 M1 HIOIOT b cCBI1H cTad Bl AODTOBI1 ZIHO I
ninicHi, opraHvidyHi @GopMuU, HaAaNPWEROGBIOIAbHBANMEpH
-me Moxe OyTwHU A1 HI1 A, ni1omuuaa abo HaB1THB TPpH

I[cHymoTh TakoX BapiliaHTHU aJATOPHUTMY, JI€ KOM
BUO1IpKoOBO, en@momepP3 BundlrxkoBocrti B TOpoumec.
TaHyYy KOMIpPOK JTOBOII npocrTi, ane MOXYTH B
B3aeMoagl o 31 cyciagawmu.

[Ilpomec Mae TpHU OCHOBHI e€eTamNH:

SR
=

[
=

[

o

l1L.CtTBOpHOETSHC A BUMaIKOBa moYarTKOBa KaprTa,
BUTNAaARDBH. C

2BUKOpPHCTOBYETSHC A KI1€JpbeKXao I y T eKpial HriuiH O K J1 sIM 1 K
cbopMyBaTHuHu ONPUPOIAHI KOHTYpPH Ta YHHUKHYTH 130

B3 omxaTxkoBi AT OPHUT MUKIYM KV A ThpD UK M A JJ 1 THMa H a
MaldeHbK I OCTpPOBUH abo BOJOOWMM)Y,Baa @’ eMICHKYIB a T H
3abe3nedyeHHd NpPOX1OAHOCT.I

Kni T mauBHTIiO Ma T U 4acTo BUKODPDHUC TORBIYyIOH b HU X T
CTPYKTYp, IETREKMIK, AT T pomadgiiume. .plpasduial DI

JOCSTHEHHS PpPI1i3HHUX pe3ynabTaTiB JNTBOTRpPEe @yanamrT
CKIaagHUX O0O0YMBIEHBb YH pecypeci
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Pucyndypulknang Manwu, 3reHepoBaHO] 3a JO00OO0M

[lepeBarm KAIITHHHOIO aBTOMAarTa MNMOJXSNTaalTh
3 B@IBOpPOBAaTH piBHI, OO0 B paXxX O BCYKIOITAba H{ IC3T 1 1
14 T pQkBpUiAsM . b OT O, BalbrkEBapyapuUBMI CT5hH, Yy HH
HaIToO XaoOTHUYHOTO ab,0 o AWOMEA@I T HAOT BURDHT B H
TalHUX HPAa MOKHAI @ UKOpPHUCTATHK 1 HMI MEeTOHAH T ¢

I'ene muwame op ulhds) n e METOI/I, 1 0 MOJE€IeE me B H
oqecu 3axaas nobyaoBHU PpiBHIB. CnouaTky cC1
HTE KCTI reHepamii piBHIB me MoxXe OyTwH Ha
r14a4MdMHWY a ¢io O6upma x@ 8 H a1 X 1 3a0ycKaeTKDOMy Il U K I
1 HIOE T b C 4 npugaTHI CTHh R @ KHIDETBOH U WM € HKAD U € P )
npuKIajg, MOpUAAaTHICTB PpPiBHS JT0 NpPOXO/JAXEHHH4
CrtaoOkKi 3 pai3KHu BUJAaIAWTHCSH, 3 aaguma T b C A

HOBOKW I8 HOCBMDHHIDNOYIWaAIGIHIHMKHR I KO M@ pPE YIWBAaHHSHA)
pPpUMY KOT b He3HavyHil BHUMODAamIKOB.:I 3 M1 Arimo( My T a 11
uTepii 3 aBe€pIle HHH H € B MK O H3a0Haon a @ B),® B p H K Ji a |

omec MOBTODPIETSHC I .
Hi armavMapuc BaHmy 6 faxae HNHUKII1IYHUHK ommrpoomec p
TOPUT MY :

llloyaTtTkoBa monynsmnisga moxaeTbhcsa Ha BXI1 .

2Bin6yBaeTphbcss ONIHKa NpPpPUAATHOCTI JAaXIS KO K
3ddkmo xpuTepii 3aBEepMmMEe  HHS MNpoHecy BHUKOH
nae€e pe3ynabpTar

4.0k mo HI , Bubupawrtbrcsa " O0arTswmKIHI". TJX19 CTBODP
S5 batTpkum cxpemywrTbcs, 1 OTpPpHUMaHI 3pai3KH I:

6.l pomec mMOBTOpPWETHCSA 3 KPOKY ONI HKHU TPHI:
MIpomec eBoOmwOi i MpoON3yylisiiiel Hi ¥ M Omkae TQaypmgwi € 1 b H 1
6utTpr 11X ePeKTUBHUMHU JOEAT BUMESDOHQAMHHEHMX HIRDP OCIye:
Ha&kpes3y BEeNIMUKY KIiIAbBKICTBH 1Tepanii i NOoMmYyauas
YyUCHTHWBaAalbhHRROPERTL YyPATBPUTMY 3alJe€XHUTH B1 1

pamMmeTrTpiB (po3mMip monyuansuoii, HMOBIKMHOCTI1 1
mo ) .

l'eneTHMYH]I aATOPUTMHU € MHNOTYXHHUM 1 T HYUKHM
my Ky pli me HBb . Bonu oco6GanmBO KOpPpHUCHI B 3 aunaa

aaguni HI Me Tdlpw TEe d ile KOTOWBAKIN.IOBAaJl b HAa CKIJal/mu
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HajlaIlmTyBaiHrbi ipxo OMIe HII N1 AXOOS MUMHU OIS 3agadu
61 mTpm WMpPpOCT.I METOIMHU.

. ) BukoHaHo kpuTepin
MovaTkoBa nonynAuis Hosa nonynsuis )
3aKiH4YeHHS npouecy?
OB4McneHHA . ]
; Bubip 6aTbkiB
npugaTHocTi

A

Tak: Pesynbrar

A 4

MyTauia }i—i CxpellyBaHHA

PucysdxeMa poOGOTHM TEeHETHUUYHOTO aidrlo

I'enepauyi a (Dungeon &enerationk OXHHUM 13 mepimuXx Ip
npomeaypHoi reHepanii ipmemmW@ibM OB Nl MEa&axuThle @
0a3ywThCcS HAaAa JOTBOBHUMIPHI MW ciTimi a00 BOKCEIHIDbT
pymisx, 1K 1 3a3BMYaAaNA MawWTh CKIaJaAHY T E€OMETHD
meme T OO MO Xé€ OyTmHu M€ H LI epexk TUBHHUM 19epes
KOpekKIniew reomMerTpil i

TunoBHU#HN MeTOd CTBOPEHHS HOilag3eMenTns CKIa/JJ:

lPenmpe3seHTaTHUBHAa MOAENIbh: abOCTpakKTHE, CIp
mo 3abes3m.euyye OTITSAT

2MeTon moOynoBHM pemnpes3eHTAaTHBHOI Momgedi

3MeTtTon cTBOpEHHS S (maiKkIT3UCUMHEONi T AT €30 MieOoTTpol ip € M p ¢
MO € ai [ 2] .

Bi toxkpeMIwWWOTb, TRERHE p aMIBITIO T W1 3 € M€ b . I[Te p m
pPO3 M1 mMEHMHAaT 13 @gHaHHHENMMEKSpu Hapiaiouiupe H]1 WU I
npoctTimuit nns Pppemnme 3 BIlHI,HBIEOT @BACATHITIyBE® ™I H W S

OyanyrThs 3' ez HAaHI . YV Taxkux BHUIODAaJIKaAazx MO Xe€ 3 Ha
dn s nepeBipkKH 3B' A3HOCTI K1 MHa&T C H4EOB O TIBOI K
nepesBa, nTe KOJXHa HOBa KIiMHaAaTa NOTOTae€eThocsa JC

K1 MHAaTH4 bH @ 00 emWm H 1

Y npyromy MeTO/ I cnoyaTky OyAaywOTbCS KOTDP.I
KiMHEaTu.noB@a@xky @wTBOpPWETHCAT cCciTkKka nTalbipuUHTI
oI s moOyXoB,M TKIOCPHMOIKOPDEEOMBIO Y a C T M H | nTabdi puUHTY
YyTBOPIWIOYHU KIMHATH.

Buwo ¢ mi TuHHI aBTOMAaTH, reHeTHY HI aaxTropmu
nig3eMe I THE BMBRAKPTEbB a T U W HeEe A1 0I1 KH, a TakKkox c (
BH3Ha4vYawTbh 1 XHIO e€ePeKTHUBHICTBH Yy ONponHeaypHIH

KnitTunanuuib aBTOMAaT € OpPOCTDHMII Y X QEIMBTIH 3 a I
CTBOpPEHHS MNOpPUPOTAHHX, OpraHiY4HHUX CTPYKTYDp,
JO3BOJNS € NEer Ko HalamWMTOBYBAaTHU MNpaBUITAa A I
obyunucnwBaabHO edeKTHUBHUM, mo poOulHpo#e®ro unp
nmei mnMomKe 16 yTum MeHmM € PeKTHUBHHUM Yy CTBOpPpEHHI
TorikKkow abo ngu3zaiHOM, TaKHAX HAK CKIapgaHxi mi g3
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['eHeTHMUYH]I aaATroOpuUTMHU, HaBHODaKHU, 3abde3meuyio
apiaTHUBHOCTI , J 03 BOJSIWYHU ONTUMBT PE DR M a
putepiiB. I XxHsa rHyukicTh HDO3BOIONSAE CTBOPIOB
€N UKHUM OpPOCTO®mHBLA KNTOSIHYSKTYH. 4 H 1 AaJITOPHUTMHU M ¢
OuuMcnwBalbHY CKITaagHICT®H i BUMAaTraitThb T OYHOC
oXe OyTH pec y3pacBOMRMI UC TBKUUIIMp aiB JHACH UM J JO S T P O C T U

Arropurwmu reHepamii nigs3emMensb, 1K1 6asy
opuagopi B, n7o00pe N1 AX0AATH MpOLCTAPBOPREXHS
B1TIiB. Bouu 3abe3medyOTohsb T0riKy @umiissr poBYy
0OXe YyCKIaITIHHUTHUCSA Yepes:s noTpebOy B 3abe3mey
abinpm epeKTUBHHUN 1OI4 AIBOBHUMI pPHHUX C1TOEK
TPUBHUMI pPHUX 1 TpPOBHUX pyimiiB.

Z oW =R W

T 2 O R

Cn u ceoukk o p u c omgenpuex.n

1. Medium. Procedural Generation: An Overview URL:
https://kentpawson123.medium.com/procedgeieratioran-overview1b054a0f8d41

2. Roland van der Linden, Ricardo Lopes and Rafael Bidarra (2013). Procedural
generation of dungeons. URL:https://kentpawson123.medium.com/procedural
generatioran-overview1b054a0f8d41(n a 3 & ¢ p H 27H 12024)

v ]I 1681.3.06

OCOBJHUBOTCAXUCTI?P UMI HIEHHBIMKOP UCTAHHAM
OB JAJ1HA HIPAINK TAPO

Mono®abk., x.T.H. e-mail: orestpolotaj@gmail.com
JIb6i 6cvorkuu OepwmaeHuiuu YyHI 6epcumem 6e3nexKiu xwnu

AKmy anv ni cmo ma nochanuaerxa i Hppoopmeaemiui B
yMOBaXxX CTae BCE POONME MO OK JT A HOOKW YMOBIEHO P4
OCHOBH.I 3 1 KHUX : MacoBe®e PO3MOBCIJNXEHHH4 3ac
TEeXHI KH; YyCKNTaalHEHHS MWHPpPpYyBaITbHUX TEXHOIOT
J€epixaBHOI 1 Bi1#cbhbKoOBOI TaeMHUIN®] HaHICEO Bio i I p
Tae€eM MHUIDBD ; 301 1 pmMe HHSS MOXIHUBOCTEMN HeCaHKII OH
TOro, B JAaHWUH ywac HAaOYyIHM MUPOKOTO NHNOIMUPEHH S
IToCTyny OO NONpHUBAaTHUX TepuUTOpPpIL H, OyaIuMHKIB Ta

Buuuckae noTpeoa YyHpP®X aB3axomiB ©@eBOMXED [

acHOI TepuUTODpPI1 i Y4 1 HWOTroO MHpUBaTHOTro o060’

KopucrtaHHsa o0 0 alP-hinka e plapd x oHvancaanmmie pe 1 Mo B a #

MEpYy cmo cTP-kinkeTapp €2 9 0 , S KBAU KM @M&E TOBYBAaTHUC S

MOCTI1 HHO Tagkx 1 B KOMIIEKC I 3 1 HMUM o0O0Omarg
HOM NONpPpHUMITHUBHY CHCTEMY PpPO3yMHOIro OYJAZAHUHKY.

b 0 "R W W
= o o® N o

OcHnoemni mMamepi anu OcH®BHRAOI HOWKLHWH.T UB1 CThH
cmocrTepEPkiokaTapoC2 00 monasrae B er opMOyy, A OIBOAa HBM WH 1] a
PYXYy, S KMUHKU pearye Ha BIaAeo Ta ayaliocHUTHAaNIH
abo aOTekKilJIbKOM) OpUMI Me HHSA YU KBapTHUpPHU HaAa ¢
r'HYy4Y4KOKHW CHCTEMOI HAaJXalTyBadH5b, K 1 T1awTh 3M
300kppeaHHS Ha GuanemKapTy.
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Ha puclynnkoyk a3 auvno Bwur asa KEB-bMKgapoCe2mlolc. T e p e x

Bowna Ma € MOBOPOTHHUM 00’ €eKTHUB, S KUK pyXxae

BEpTHKAaATbHO, MO JJae 3MOTY KaMepl 3axomninmoOBar
Pucyn&m e part e mo #kk-Link TapoC2 0 0

Kamepa Ma e MOXIHUBI1 CTHb CYONpPpOBOJIXYBarTH B

BKJIIWYAaTHU BIJgeoO3amuc Xo0dYa BOHA 1IIe MOXe poodwu
e po3MIp GunemkKkapTHuH Ha HSKY #Hae 3ammac3o00pa
300paRe KIMB PY 3a OKpeMy MIiCSYHY mODIarTy.
Takxkox mgaHa KamMepa Mae BOyYyIZOBaHHUW JAHHAMI
BUKOpPpHCTOBYBAaTH 11 9K OpUCTpPpih aynagios3 B’ I3KY

Ans Tor o0, moo® KOpPUCTYBAaTHUCSA KaMeDpol, HE€E O
obini uuihlappohmea.ok) , ags vmiB a ma x Rlaymarketr m x 1 a
H aApp store 1 nNi g’ €eagHaAaTH™H KaMepy o0 TJOKalIbHOT O
TOMOMOTOK MepexeBor o Widioe ni0, Tak 1 MmO MeDpe
20407 @~ 8 il all B G
Miii im ~ 0n e

Bubpane Bcinpuctpor =

- =
NE A==

Tapo_Camera_88F3 Tapo_Camera_6D...

] ® 4

PucysdCxwadroBe BikKHO mnporigpemMmaoro 3 abe:
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Y BcTaHOBIeMODMIY  oHa J0I0aTKYy € MOXITHUBI CT
obnandHlapaHsAC e pe g HAKOTro HE TI1AbBKH KaMepH CIHOC
pedi », 1K1 MOXHa BHUKOpPHCTOBYBAaTIHUIPkKInKMO e kcH
Tapo T100 ( P u ¢ .Tp-lidk) Tapo H100 ( P u c . 4 , pO3yMHa JaMIO
po3eTKa, JaT?4HK TeMOnepaTypHu T a 1 H. Pa p U
BCTaHOBIECH.I B pi3HHUKX OpUMI € HH A X T a Hallarl
HaJamT oBaHAa HAa BHUABICEHHS PpPYXy BXIIHHUX JdBECDP
K83pTHUDU.

Pucysdqdla t3 u kTPhigksgpoT 2 0 0

BukopucrtroByiwuu JaTdHK PYXYy, MO XHa Hala.l
cnpamowBaHHI, HamnmpwHwKIajm, AaBTOMAaTHYHO BKIIWYA:
pexXuM BI1aJ€0 3amucy, T O IO . B ¢ ec m3eannaepx uior, b ABK1 Ui

Bl H nmpuagymMae Ta peainias3ye

P uc y v—aXm ®R-Link TapoH2 0 0

be3 BuUKoOpuHUCTaHHS UObOTro xaby, HEe MO XJIHUBO ]
OpUMI e HH A 3 BUKOpPHUCTAaHHSIAM Je€eKI1IIbKOSX npuc
OCHOBHEe HAaJlaWTyBaaMéd BJIHBHOMPETSHCSH

Axmo Bce XK TakKHu, 3 NMEeEBHMUX NpPHUYHUH, € 3MOT
TOo 1 He MOXe 3ab0Oe3meuyuTHd BUSISBIEHHS HECaHEK.I
CTOPOHHBOI ocobwu. HAns wnbrorkapos BRpYHHEE MHBME M YO
HanamtyBaHb (Puc. 5)
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20:41% @ & 8 will ol | G
14 HanawTyBaHHs NPUCTPOIo
Tapo_Camera_6D5A
HbopMaLis Npo npucTpii >
BuasneHHs curHanisauia
[/}
MaHopamyBaHHA Ta Haxun
BeakowwToBHa Npo6Ha Bepcis Tapo Care
36epiraHHn Ta 3anuc
Bigeo Ta gucnnen
Caitnopiop craHy o
MiakNoYeHHs A0 Mepexi
PexxuM KoHbiaeHLinHOCTI
m O] 4

Pucyund&Km vmMepa c¢ oo dBLinkTkapo€ 2 o 6

Sk BHAIHO 3 PpPHUCYHKY, 1 CHYy€ MOXIHUBICTBH aAE€T
ABAIATHU O0cCoOo0OY Yum 3BYK (AKOro HE€e MNOBHUHHO 0
aKIi A 0y nne B KaMepHu HHECHIESI M UG BIOHHSIBUIBE
X KamMepa Oyne cnpaunboBYyBAarTHM, OpHu LObOMY
HU a0o KoHGI neHONi1I HH1I) OYIZYTBH HEIOCTYNDHI1 [
Taxox KaMepy MOXHAa @OporpamMyBaTH Ha KOHEKDP
TUXHS, XIT O HUHAa

i xkaBow ocoO0OmnTuBICTHO KamMepu € TE€e, oo He
peanlnbrHOro dYacy, opu YoMy BCli X, XTO OynayThs
OyanyrThs. KepyBartu xKxawmepormw, TOOTO MmMOBeEepTaAaATH
J0AaToK.

BucnhnoBwrwmopuccryadnaoicsH U X JOC ST HeHb B cdepi I
3MOTY 3BUHUYAaMWHMUM KOoOpHUCTyBadvaM peasi3zyBaTH 0
MTpavyawuu Ha e ©OaraTtTo ¢Gi HaHCOBHUX Ta 1 HIIHA
peani3zanii omMcCaHMUX TEXHOHWHNOT1 W mepeBEepPMUTH

W Mo w
R 0K

o~

Cnucokxk 6uKoOpucmamnux O0xuepea:

1. Bi neocnoc,r e pecKieecHlHIfga 11 3 0B a Ha WRL:n e o T ¢
http://kaschtan.com.ua/shop.

2. Bce mpo Bi ne ok bWRLehiipd/videokdmerp.in.tan i .

3. Odbi ni WHHUH ¢ a TPrLink x URL:m lattpsi/Nvww.tplink.com/uk
ua/homenetworking/cloudcamera/tapa200/

4. MMonorTai o. 1., bo-ti&«vuiKavwuMp osrapxaumcaro 1 H ¢ o
JTOMOMOT O OXOpPOHHOTI cucTtemMmwp.ark3dI0O. KDer. Mb I«
Yy4€HHX, CTyHAeHTIB 1 EKYyPCaHTHEOMYaN K&AHAIA idH @]

cuctemMadlxBi@auc2®nanga 2019 p. ). J+& 1 B : JTOY b XK]
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YIK 339.9

BUKOPUCTAHHSA HNTYYHOI'O 1T HT-EHEKIEMAR HHH
SABE3IIEYEHHA KOHKYPEHTOCIHPOMOXHOCTI KOMIIA
MI KHAPOJHHUX PHUHKAX

[MIp ntBr.aG.a 06 y marw® d B i T amail pryimavladyslav@digitalbscomua
Xaprxiecvbkuiu Hayli oHalbHUU €eKOHOMI YHUU YHIGep

AKmy anwv Hi ¢c mb ma nocmBmepera g KeMHHMAT e My 4 a C
i HpopMani HHHUX TEXHOJIOT I-IHp,0O N @AC I KHATE TI0ODDBI H 3
yMOBaMHu mobOymxoBH 1 bGyHKID1 OHY B aHHH4 KOHKYDpEe€]
y MO B a X BE€Jge HHS Mi XHapoOJIHOTO 6i3HECY. [Ipos
OPUUHATT I X YRPABMHM I HC b KU X pi me Hb € WMT Y 4YHH
mTydHud ( amlemteikfri ci al Intelligence, Al) CT
cbhbepumu €EKOHOMI KH . 3Ha4YHUHI BIIJOUB Al Ma € H
Ni ITOpHUEMCTB a (auT . Ent RPprislear®epour ge mP
1 HT ¢ 1 cERRcyn c r e mpuum 51 € O T W M p3oaeicii BQ 1 3MHpEeHci H 4 T T 1O
3 BajXeHUHX ynpaBlIi HCSBKIHUX pime HB T a, 1 K
KOHKYQPEP@®MOXKHOCT I 61 3HecCYy. Oco6nuBO TOCTPpO
mo BEeAYyTbh MIiXHapoxXHHUHN O013HETC, ajJgxXe B YyMOBa
oOcoOnTHMBOCTE CH MEHTaliliTeTy, reormpmupid HHMIXXA 1
ynpaBJi HCbhbKHX Ppi e HabH €B,a MK vomr H(omreo 30YOMKOYB, I €BHKOD
BpaxyBarTH¥H Oarartco acme KT-iBBl AMIOBI KHRAOANGHMM, ( B I:I
01 3HI€KC NO3 UTHUBHHUMN, -MeakKe 1 O WEHR AaTA@ABHHH BI1AYYyTH
KPUTHUUYHUM a8 3arairtbHoOoi e(PeKTHUBHOCTI KOMIAaH

AHani 3 kKamiylbarma JOKYyMeHTI B 3 npobOneMu B
1 HTEeneKTY oI A mi ABHUIE HH S KOHKYPEHTOCTIHpPOMO
B€J€HHSH Mi XHapoOJIHOTO 6i13HecCYy 703 BOIJHUB 3T
3 a0l KaBlIeHI CTGE5H HOCII THHUKI B T a HpaRTHAKE HHI O
JIBepo6i Hclpl Kk of O3 KpPHUTO MO XIJIHUBOCTI 3acTOCYBaHH
1 HTEeNneKTy @NONpHuU yHnpaBiailHHI KOHKYJY[Eor B@a mp OTMO XK
npobrneMHu 3aCTOCYBAaHHSE MmMTYYHOTO 1HTEINEKTY Yy
cBoi i cramwyBamoddi KoBTyHmenko [ 2]. Anani 3y 1
mo a0 MTY4YHOT O 1 HTEeNneKTY o015 3ab6be3meyeHH:
pani oHAaIXTbHOT O BUKOpPpHUCT aHHSH pecypci B, Mo K
N1 ABHUIME HHI KOHKYPEHTOCIHDPOMOIXHOCITKHAaYPIOpPHEI HC b
apeHI y mTmOoOBO€eHHUMU mnmepilofie mmwmwmkls s 4@ Hma KLy OatH a
NOTEeHINI any WTY4YHOT O CHETE&MAKTY I IB HR BB H
KOHKYpPEHTOCHpPOMOXKHOCT ]I Ni JOpHUEMCTB B yMOBa?
CTaB MNpeagMEeTOM H®RSMIA. albHOT O BHUBIY

3Bajxamwmdu Ha BHIIe BKa3j3aHE, JOCIII1 axe HHSH npwu
Il ERPcucTewmMax, Heo0OX1 IHHUKX o4 CTBOpPEHHSH T
COpPUATHMYTHh GOpPMYyBAaHHI KOHKYpPEHTHHX TNepeBa
MaiOyTHbhONMYEYpPOAGBM@BMBIT b BEHEAWKTYyaulbHUM I CBOEUY:
3aBOAAaHHSIM, mo Mae€ TMNpaKTHUYHY 3HAaTIyImi ¢CTG5h. AH:
i ranysze#t 13 ERPcmocymmanuHmoABORUTS ynpaBiai H:
milaHYIWOTH B Il p O BCcapJoX ¢ wipio mAelc u B IKHBHMAa TpU I B & A

mongo muepoBoi TpawchopwmManii Oi3HEeCY.
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H s B M BIYOCTHCHHSAI] 1 a 1y MmMTYyYHOT O il HTEenekKTYy B C
BUKOpPHUCTAaAaHHSIS pecypciB HOlIainpueMCcTBAa Yy MO1 ABHI
yMOBAaxX BeJEHHSN MIXHapoagHOMHmOCHiazHereys HEe OO

3acTOCYyBaHHIH, npuHnounlill ERPeesicagiMm XTa 1 HCTDPpPY

Ocnoeni mamepia/BwbRasaarcid@mwaimuias KOHKYPEHT O (
N1 AOpHUEMCTB B Yy MO B a X BeageHHH O19a1bHOCTI
mnepmoYye pr oBUM 3aBIaHHSAM o7 A YyKpaiHCBEKOTC
rocunomgapuoli I1 9T1bHOCTI , Mo EeKCHNOpPTYWTBH TOB
yBaryyunigmoxe HHIO ONoOoTpeo CHMOXHUBAaII1l B T a ix p o
MOXIHBOCTEH KOHKYPEHTI B, JOCIi1I IXEHHKW poO3BH
omi HII i1 XHB O MOoOBEIAl HKH T a MO XJIHUBOGC
HaBKOJHMUIMHB OT O cepenxoBwuIma, BOIC Y O,B J €5HH I a
nepeBepmyBamIu TOBap KOHKYpPEHTa. Ak 3
KOHKYPEHTOCHONPOMOXHI CTG5h Ni AOpHUEMCTBa oo Il
CBO€YacHO Ta ePeKTHUBHO KOPHUTYBATH TMmMapamMeT?per:
30BHI IIHB OT O ceprleoepemadns Mie @ 10 JOIO U U X T a
KOHKYpPEeHTHHMHX T@HmepeBar nOiIss OXTOCSATHEHHS BIacHU
3MOTY po3TrnansagatHh Ie NOHSTTS HEe Jume sSK pe
KaTeropi 1o, 1 0 Bi 100paxace NIpoOIBEHCH 1| U T M H T ® H O
cTpaTtTeriuynaux ninewun [ 4].

O6oB’ I3KOBOKW YMOBOW noOymoBwu i byHKID1I OHY
nignpueMcTBAa Ha MIXHapoOJAHUX PpPHUHKAaX € BIOpPOB
TEeXHOJOT I W T a g rugpxourreaciiip3 allpioss 1061 H3oHK® cIT U1 G p O B 0 IO
npUAHIATTS ePeKTHUBHUX YyODpaBIliHCBHBKHUX pi meHDb €

Ir yusnui! 1 HTemexewMmMBXERB3IBoOnse omTumMi 3yBar

1 3-ApoecHu, a cawme, PYTHUHHI 1 yacoMlCTEKI 3
MOT O piBHSA 30cCepeARymBRATHUAaYBATRYI H.a Ahpraga
CTPYMEHTH, IO JXONOMAaramwTh MNpUUMATH KOpaimi
me HHSA 4Yepes3 Te, mo T aKki 1 HCTPYMEHTH MO XY
piaHTI1 B, Mo MnNepeBUINYE MOXIHMUBOGRBBYIAWAE b KO

reHepartus ppmidme [HbHiaxk pEBP 10T b 6i1i3Hecy HOBI
aniTtTwumi , M€ HEe TXMEe HTa 3 B IMDIIie,T oA MKEA T 1 N B ,H €K

BHI MHI1 X KOMYHI Kani gx Todmo a T Hapid i f Mmmc r ®se
acle 1 S AR ) x yBrokrep y aRIlpg 0 ® H a 71 y cBOI p1 me HH

H W o 3T QwW e 3wt TrE O
O N O om e e oK

3 BUBAaIWTH Hor o. KonkypeHnui s y Hanpsawmky I
me 3pocTaTHUME, agxe 1i TEXHONOTI1i- ¢cTpil MK
CTEMH H a 0OCHOB.I ITYy4YHOT O 1 HT eHIIpIKIT,y M O
NpOMOHYBAaTHU Al €BI1 BHCHOBKMT 1 HaB1Th aBTO]
IO U HHU, Oi ABHIY 0OY U onmepamni HHY edpe KTHUBHI CT ]

€eBOITWII A Ma e€ BUPI mMaJghbHE 3 Hade HHS Ha KOHKYDP
KOMOAB®BUHHI MIBMTIKBDA TAU C I I 0 3 MI H 1 npuiimMarTHu
pilme HHSH

Ir yuyunu i 1 HT ecaixte MBA X ERBbanac popmMmye Oi JXO0/aFv
0i3HeEecCcOM y TakKa™uxX k o m rrGoka,i BepsiCos Nike, AUnitevern n , Co
Walmart, Procter & Gamble, BMW, Toyota, General Eleatr, Zara, [BH&M Ta D
Al-p i me HH % JomommMaraIwT?5s TAaKHM KOoOMODa®HI -M B UIK
B1 I OnNTHUMI 3 a1l i TIO0OTr1 CTHUKHA 1O NpPOTrHO3YyBAaHHSH
1 HBEeCTHII IX ycmi X KoOMIOAawH HI H, 1K 1 BOpPOBAaIUIHU
6l 3HecCYy 3 a i1 HHOBAaNOi 9 MHU . AAckpaBuUM ni ATBEDp
1l HBEeCcCTyBamna aAecCcATKHU-pMINE HH & HecwmocaemmRPe B LI
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Ak 3a3HadYac JO0CHi OTHMUEK JT. Bep06OiBCBHEKaEaQ, 0
HacCcTymnoHI enTeMEeHTH: MamMUHH®MEZEHAB TAITHDOD K ¢ Mancale
(Deep Learning), obpobOka mpuponagHOI Mo BH
KOMI TE€pHE Oadye HHH (Computer Vision), a B
poboToTexXxHiIKa Ta aBTOHOMHI cucTtewmu [ 1]. Hoc
1 HLyrMme HT 1 B ITY4YHOT O 1 HTEenTeKTY npu yunpa
Oi AOpHUEMCTBa: aHanii3 JgaHUX, NpOr Ho3 yBaHHIH,
npomeci B, MOoKDpPpaIMme HH A o0CITyroByBaHHiH4 KJIi€HT
BEJIHUKHUMHU 00CSIT aMul pIMaiHHUAXT, T S0 1 JAPTi plIKe MHKbA.

OcHOBHI chbepm 3 aERRcomccyeamianxt KAJIMOmm H1 ¥, 11 0
Mi XHapoagHu#Wu Oi3HecCc HaBemxeHo y pobotTi [5], a

1. YVnpaeni nusa 3anacamu.

Zar a: BUKOpH@we aBwye TAK ynpaBuai HHHA 3anmacal

NMOoOJEe HHMUX MNpoJgawkmirea3BM HMBpPp @®1I MBUAKOTO pearys:
TO3BOJSE ONTHMI3yBaTH CKJIXajgcCcbhKi 3 anluwmkKkum 1 ¢
2. Ae momamu3s3 ayi 2 py mMuHHUX 3 ae60datheob
Wal mart : BUK-DOpaTpypHYyEamMETEECRPH Mi cros oft D
365 o4 AaBTOMQ@IMHKM 3 @KI4 T YIBHDOHH A T a ynpaBJai HHA
3MEHIMY€ Yac BUKOHAaHHSES omepamniid Ta MiIiHIMI3YyE

Unilever: aBTOMaTu3yBana (i HHLTPBIMECHP O RBEC
Oracle Net Suite, 11 O IO3BOIHUIO 3 Me HIMHAT U g a ¢
pPU3 UK MHNOMHUIOK.

3. Onmumi 3ayi s npoyeci 8.

DHL: BUKOPHUCTOBYE 1 HT ELAMKTYaMMb HIIJ AP 10MMET HAHMSAI
MapmpyTiB XTOCTaBEKMH, 3HUXKYWYH BHUTpPaAaTHU HaAa Na
y MO B

B MW: BIOIpOBAamguIa T Yy 4YHUU 1 HT € 1 € KIT o4
BUPOOHHIBTIBIA MOHI TOPHUHTY CTaHYy oOnangHaHHIH H
npocToiB 1 m@HDepeHaAaBaHTAaXEeHHSI ULbOro oOJIaXTHaHH

FedEx: 34aCTOCOBYE aJITrToOpuUTMHU T o7 4 a H
onTHUMI 3 amnii MapumpyTIi B i MOHI TOPUHTITyHU Yacy
TOYHICTBH JoOoCcTaBKH a0 98%.

Ni ke : BONpoBaagusxxtaciye maye D Joh bBERPpoTr Ho3 yBaHHSA
aHamnTl 3yeE 1 cCTOpHUYHI o aHI onpo npomxgaxi, Mapl
01 ABUMUIO TOYHICTDH BUKOHAaHHSI 3aMOBIEHbB Ta ]

4. 11 pyogeannonss .

Amazon: 3a AOMOMOTO cHOHelniani3 oOBaHUX adiar
NOoOKYyMTImi B, OpPOTHO3YE 3aTUTH H a TOBapH™ T a
noTpi OHUHNH wwac

Siemens: BUKOpPUCTOBYE T pIg O NPpPOTr HO3YBal
KOMONOHEHTRBJ S HONpaAMNBAaTHU PpimeHHSS MBHUJIMME Ta TO

CocaCol a: KOMIIaHI SI-pB WIK & Pl ¥ ¢ THA BvoewichTAebMi 1 ESRAPP
S/ 4HANA nani4 IpPOrHO3YyBAaHHTH NONUTY HAa OIpoay.!
MapKETHUHT O0BHX KaMmaHIi H T a mMoOBEeI1 HKH CImo XH
OECYTHOCT.I

Pepsi Co: BUKOpPHUCTOBYE aHaTl TUYHI MO XKJHB (
CHO)KI/IBa‘-IiB, T o O moToMarTrae€ Kpame ImJa HY B

5. Obcnyeoe6ye6aHnHnHsa Kaii e€HmI 8

H & M: BONpPOBHQmMAA HEATOCHOBI 11 oas 00poOKkwH

Bl ICTeE KEBMHGIHB,a MIIO JO3BOIHUIO CKOPOTHIO Yac 00
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6 . llepcownani 3ayi a.
Procter & GamblecucyemManwxoi xoMERRP i1 5 3 a
pcoHali3o0BaHI nambopamu i pi3HUKX Bi1 I I
puMyBaTHuh peleBaHBEBI.JTaHi B peaialbHOMY 9
Anani 3 codep i I a JIYT3yediH 0 B @ C Ti OHCT ye BIae HKHT sy B
HHSS Ta BHKOPHUCTAaHHSNS pecypciB Oiagnpmu
a me #H5RPcyn ¢ T exMmiatx Wi A B M me HHI KOHKYPpPEHTO
S HUX M1 AN PH EIMCN IBXHBa pPYOMIOHBBAr X0 4 B0 /B GHHE WL Y .
epawm ToOBapiB 1 moCcCayr JOMmMI1 JIBbHO op
MMyBaTHU 1 HHOBamii Ta BOpPOBAaITXYyBaAaTH cy
a
H
u
H

© =
= o
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o

1-p
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g0 o w0 4
=R =0 H
o
-

¥ o 14 13 ®
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cHa@BrILTOCYBAaHHI ITYyYHOXK O C TiCHMAXI € K TIY U SB
HIO mpomeci B OPpPUHUHSITT A ynpaBliHCSBEKH
BHI CTGHh T a 3 ME HIIUTHU BUTpPaTH 01 3HE
TOCHPOMOXHOCT I N1 ITOpHUEMCTBa H a M 1
e K c uE T eEMRaPx BUCTYMNae BXRITAJII MOBEPOM 04U I
HyBaTH pi me HHS, 1K 1 H e OpoOCTO peary
03yBOTBHh 1 mnmepenaobdadvgacomwredTe Maa HWH IOK GIJXbl HIY AT
PUHKY, J O3 BOIJ S YU HajgaBaTH™H KJI1 €HT aM H
3MUPEHUM SIMWO KINIPBMAEHT T T I pime HB, ni B WIIE I
€EKTHUBHOCTI Ta O1iITpbm mMepCcoOHAaNTiI 30BaHHUM, opi
NOCHAYyTaM. Maric @ g MmH en a E RoPa 3 i MTY4YHOT O 1 HT €
TOMAaTH3 all e€ew NpoIeciBs 1 HaJgawaHTim 3KMIMHIWER H i
csAarartiu pe3yasrTartiB, 1K 1 BHU3 Ha4yalTh i
XHAapPOAHOMY DPHUHKY, poObasTphr Oi1i3Hec O1 abII TEF
norpe6 mubdpoBoi epu.

S0 DT T I 0T O
ocoH T o =R

Mg o0 @mAgHd R 2 H

©c = o w

Cnucokxk 6uKoOpucmamnux O0xuepea:

1.Bep6iBcCcbKa, Jq. B. (2023)B JMayHMOY ®a H HHAIT €
npu ynpaBJiil HHI KOHKYpeHTOEppO MO MHI1 cCcrTyiod a O H A
TpaHncbopwmMami u. Cepi a: €EKOHOMI Ka Ta ¥ymopasBlilE
5738202310-04-06.

2KoOBTYyHEHEKDO 0. B. (2019) . 3acTOXTIyeBMIHH 4 ik
ynpaBIliHHH4 N1 AOpPHUEMCTBOM: npobnemMu T a o e
OnecpKoOT O NON1TeXHI YHOT O YH1I BepCHUTETYVY, 2
2019/N02/93.pdf

33 Tenuucxko, B. C. (2023). BukxopucTtaHHu= mT y
peueil y nNoBPEHEHYMMMppO®OiNEMU CcyyacHHUX TpaHCO POT
npaso, nyomniune ymnpasai httpsi/doirorg/10a54989%2%86c T py B a
574620239-02-12.

4. bannaguHBOK, B. (2022pH3 CROHB&MP C HYTIOPCATBPIO M (
nianpudEmomOM.1I K a T a cycninanbcTBO, -42). h
0072/202242-35.

S, Pyneunko I. T y u H wdin ciTHeT™Measxe: K TH oBB a E RPp a e ¢
6i3HECY. htt ps :-intelektp-ergsistemaxnavaesaefektivnostin i i

biznesu9erjkx.
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AKO0O04. 9
NPOKTYBAHHS TEOI HPOPMAIII HTHUX CHUCTEM
eyrT,3€000.yBauy Bummoi ocBIi T ureutlliunya@gmail.com

i Ho B ¢ecprap m(k.#lk.1a 1a g olha.zinovieva@tsatueduua
aepi ucobKUuUl 0epowaeéHul aepomexHONO2I YHUTIU

Mo mo punoeo
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Axkmyanovuni cmbv .DlpoakoywyBanns TeoiHndpopmMani iH
AaKTyalbHHUM UYepes CTBHUMBRPUBPOEBHAHHPOOTDDDP O E
A5 BHpPIMEHHS CKIaJaAHUX 3aBITaHb B pii3HHUX C(
Hbopwmami s, moB  Aa3aHa 3 reorpadgi 94HUM PO3Ta
PUMHSTTI PpimeHb HAa NTOKAaIbHOMY,. perioHalIbHDO
Po3z3BuTOoOK TexHONoOrium 300py HATaHHUX, TaKHHX 4
001 a1pHI ToagarTKkKk@™”, OPpPU3BOIAHUTH o0 HaKONDHUYEHH
Hbopwmami i . Hn s ix e e KTHUBHOT O BUKOpPpHUCTaH!I
KY T b 3ab0es3mnedyu Ok y3 Oreap i armmanHikiz]l Cipaxp ® B ® H H OT b
J€enBarTu OpUPpOTHI T a AaHTpPOMDMOT € HHI nporu
N1 OHAaIbHOTO BUKOpPpHUCT aHHSH pecypci B, o
HTpPOJNKWBAaTHWU 3MIHH B JOBKIIII

OcHoeéHI Mamepi ande Diowdmd pPpweeninigulil € ucrtemu
UCTEMHU, OpuU3 HAaUYEHI DI 300py, 30epiraHfHHHA
pocTopoBHX pgaHux Ta n¢lp' s3amwo0i 3 HUMH 1 HPO
HepeBara I'lC mepen 1 HmuMU 1 HOOPDopMani "HUMHU
acobO1B CTBOpPEHHS TaMOBIKEBMOQ@QHEMU OAX GBEAPXT

€ KM M I online reorpadgi yHOT O aHanmi3y T a H a
ndpoBux KaprT, rpadgi ki B, I1arpam, npsaMOTI
TPUOYTHUBHHUX Ta Tpadi yHUX JdaHUX.

Po3sBurtTocxk cydacHHX I p O rapcaoMOHI MBX CTTaB O p W a p aoTe
OXJIHMBOCTEeH 1 X BUKOPHUCTAaHHS y BHUpPpI e HHI 3 a
€eomno3 Nl OHYyBaHHS Ta TeoJokKkaImii. Ax 1 HCTDPY
03po0bOKH reoi HpopmMani HHHUX CUCTEM, BUCTY
0O3HUIN1 OHYBMaHHS PB@aBETOMU KapTorpadoi:i

''C moeagHnye y co0Oi1i MOXIHUBOCTI
CUCTEeM KepyBaHHS Oa3zaMuU JTaHUKX,;
rpadiyHHMUX pengaxTopiB aaAs8 pobdBoTHU 3 BEKTOPH
aHali THUYHUX CcepBIciB 13 .MUPOKUM Habopowm i
Po3pob6ka r1Teoi HOPIMea UM PAOHIOE ¢ CCATCBTOEPMEHMH H I C T € 1

porpaMHOT O 3abe3meue HHSH, KU U J703BOISE 3
i3yani3yBaTHd THOpPOCTOpPOBI oaHi OIpo 3 €MHY @O
TIMYOBUX €TamNnlB3aCaAPHMOBBEMEM XT HBRHOCTI , 3 pYydEH

a ¢GyHrKknioHanBRlHocTIi CcHUCTEMH

1)Aumaanai 3 BUMOT Ta 301 p maHHIKDP o a HAITOIB3HYaB aMreH
peaAMEeTHY BODHACHAD Y 3aBJAAaHHEIA, K 1 Ma e BHDPI I
oTpeobOu kKiHODEBHKXM KDPW,C TIYy GAWHIAIBIHT U K OM Ha I b O 1
OmMTY KT b I OpoOXUYe H1 X BCi MO XIJIHBI NOMHUIKH
1 IX0OOIUTHWXU OTO HBOTrO cCcHal g 3 BEJIUWUKOW BI1 AODOBI1 ga
BH3HAaUYeHHSA KIIOUYOBUX TMNOHIATSH ;

BU3HAadYeHHSN 3ajgad, g K 1a X OnTppoi €OKHTOY ;B U P 1 MU T U B
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— BHU3HAa4YeHHSI KOpPHCTYyBadYyiB CHCTEMH Ta 11X MHMOT

— aHani3 GGYHKIODI OHaAaITIBbHUX BHMOT MaWOYyTHBOT O I

—aHaTi 3 He pyHKII1 OHAaTh HH X BUMOT (Hangi WHI1 C
T O IO ) ;

— aHani1i3 1 CHYMWYHUX O0OMEIXKeHH

2)IIpex T y B al'nl HCs. CtrBoOpeHHSH apxitextypu II1C,
o0pobOKHM Ta 3 0elpliCr ampeigq CATaaBBUIXI.I0OT b Co0OO0OKW KOMD

3acob6i B, nporpamMHoro 3abe3medyeHHSA Ta JgXepe
CyxkymHI CTH5h oO0OmMTagHaHHSE, npomeamMp T B O IBaBHEHIXE,H
00poOKU, aHanTi3y CKAIaaglawTbh apxXiTEKTYypy Teoi
3)Po3 pobka 6a3mu JTaHUX. b asg3kao i nm ai HHUDXO p &1 a 10 IC i ¥
CUCTECMU. Ha umnmromMy eTani po3pobOaAseThbcs CTDPY
ONpoOCTOpPORBI 00 ’'ThKCTIN ) 3 B CITBBKOMP IOMI1 XK qTaHUMHU T a
1 HCTpPYMEHTH o7 4 ix aHanTl3y. B 4 KOCT.I 1 HC
BUKOpPHUCTOBYIWTSH C s -3AB asrfplRaroamm (9@ MmMBi. ¢ T b

Y)Po3pobka byHKIOD1 OHany T a KKpmyBRpBaHADb KO
byHKIOI1I OHa Iy ri c, beRiTmyamayu AaHRARTE T UYHI 1 F
HajdlallTyBaHHI 1l HCTPpPYMEeHTI1 B I8 3QTIEOKH®OH HBAL K a
noTKOP uc TpyoB3apdyoad 1 51 € T b ¢ s 1 Hial voBli d Afynacnrre M, (¥ yKHUKIA
COnpusi € NMPUCKOPEeHHK BUPOOHHMUYHMX mNHNpomeciB Ta Yy

I

55 TectTyBaHHS Ta OONDTHMI 3 aimi . [flepeBipka ¢
pob6boTm 3 BeuluKkuMulexOrcyssraaaMim  JIPHOMBXO.J U T b C A pi g
B1 A1 OBI1 ]I HMOUC TBI M MCOM CaTMe, BUABIEHHS Ta BHUIODpPpAaBIeEH
cucTemMa BBOJIXIUTHLCSA B €KcODniayaTailil .

6)BnpoBagjgxeHHS T a HaBYaHHS. Posroprasnmus
pob6oTi 13 CHCTE®EMOI.

7)IIi nTpumMK a T a OHOBIJIEHHSH . Perynapmue O HOE

byHKII1 O mamye Kkma 0
Cepell OCHOBHMUX BHUKIHUKFIFBUAPWA NPOEIKITYBE HHO
K1 CHHMUX JaHUX, obpoOkKka BenHMHKHUX O006csaAriB 1 HGOP:-
MCTEeMHU Ta BI1 ANDOBI1AHICTbH CYYacHHUM CcTaHAZADPTa
[flepcnexTtTuBu po3BUTKY [l CuommpyBHOADB®@ H1 H B E JBEHKK
XMapHUX TeXHomnTori i Ta Benumukux papganHnux (Big I
DOTYXHI1mMmMI CHUCTEeMHU a1 aHamliil3dy 1 MOJAEI]IWOBaHHIH
Bucnaoadmpgowe k TyBaHHSA T eEeOol HHPUARPMODRITIATWX TYME HE

(@I

npomoec, A KUHU moTpeOye RAVMBAGBHEEHGBMMONI KOPHY
EbdexTtTusmua ''c wmoxe CTarTH™H BaXIUBHUM 1 HCTDPYM
pPiI3HUX Tranys3sgaxX, CHpPHUSISIOIYU CTaloMy PO3ZBHUTKY ¢

Cnuceoukk o p uc ma Hux 0 Jxepe.
1. KpuxaunoBcbhrkuin €AdMoA. PMo,x 1 Bk cBpwkam,e MIH uMi

aHani3 Ta mnmpoexkTtyBaununsgs [1C. EnexTpoHHUN HaI
2015.C 127
2. lepecanpkollpoeB.TABaHHIH KapTorpadoi anoi

CTBOpPEHHS perTi-apappHODXeHKoOHmMwi®akM@ O6e3mepe
reorpadiganoi o c280ilt3u. 1B wmmdp Tlo7r.p aGh.i 13.4
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YAK 004. 7
KOMII’ IOTEP HI ME P E XKI

Peyr , ,3€i.o®.yBau Bumoi o c Bemaiireutlliunya@gmail.com
Temuaikos I'. €., crtrapmuin B u K amaitegeev@ukr.net
TasepiticovKkudl 0epowaeéHul azpomexHONIOZS2I
Mo mo punoeo

Y HUU

AKkmy anbv HI c mb ma noc@WYMNIERBOTEPHUD I R C K1

HUMHU T a Be3(AaCEKMIOMIBIHKY M1 )X C U C T € Ma MHU i
e i TEeMHu 3 yMOBIEHAa CTPI MKHUM PO3BHUT

HR 2 oENw
® 00 oW

KOX mepepgadga TaHHUX I CTaHIapTHU Mepe

MIO' WTEepHHUX MeEDpe XK, MepexXeB1l MNpPOTOKOIHU,

AaXJIHMBHUM €enNeMeHTOM 1HPopMani HHOT 1 HPpacTpPYVK

KOpHUCT
KOM I |

Xe BOTl

HayxkxoBa npobOne ma NMONSAT ace y nortpeoi

0w H oW Xs
=0 N 0N K
o og w o T T
H o =005 X
O W W o R KO

M y pi3HUX cdepax.

Ocnoemni Mame pi an @1 0090aCTIAKIYO HCPp @ B A I 51 HE MO

11 O
I C

cariBs i Hbopwmami i Ta mnoTpeobdow y 3abeszmeue
pe K. OCHOBHHUMHU acmekKTaMH, HA1K, 1 €B U T WaATHIT b
0 e 3

1 OHYBAaHHH4 MEepe X IJSXOM KOOKIPR IAEPL J DOEI
I'imore3a HJOCIII1 OXe HHH4 nepenbavace,
OHaAaleHHSI MEeTONi1IB yHONpaBIiHHSN MeEpexXel
KY MepexX. HoBuszHwHa gaHOTO JOCIHI AXEHHH
ME MRV TDODKOITI B 3 AaKINIEHTOM Ha BIOCKOHa.I
neyeHHT i1 6es3mnexkwu, MmO € BAaXITHUBHUM I 4

1 CcH

KoMn' 0T e pHUKO MMNE pe &p H 1 MEepe Ki Knacudi Ky OTBb
BUKODPpHTH

ONpU3HAaUYeEe HHSIM, mo O3 BOJTSHE edeKTHUBHDO
OCHOBHMUMHU THUNDAaMHU MepexX € JTO0KalJdbHI (L

(puc. 1)

o
Errr) ﬂ
H QD

Metropolitan Area
Network

l

'pg DD‘

LAN LAN

PucyndOw Hlo BH1  THMTIEUD HKHOXM IIM € P € X

Acame, Mepexi OyBaImwTG®G:

AN)

M

1) Toxanovnui(LAMepoexowin miOOTh HEeBEeTHKI Teorpadi

odpicwu, OyniBui abo rpynmu OyniBeEens.
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'

01 AKIJKOYEHHH KoMOn' oTrepi B y MeEe XKa X onxHIi€ei (
XapaKTepHU3y€ETHELMKIKNXAO KIDSOp € MB Y 1 JaHUKX i HU:
OCHOBHHUMHU TEXHOIOTI1 IMHU, K 1 3aCTOCOBYITSHCH
Wi-F i , 1 0 HTO3BOJSLAIKTHEH 3a0e30€e4YUuTH B U JKY T a
i1 1eaaxab HO N1 1X0OXATH o4 00MI HYX I phoyMa@amB € B.
pob6boTHu 13 CcCepBEpPHHUMH CHCTEMaMH B MedxXaX OJIHDO

2) Mi cbxi Mepe Ki ( MAN) (MetpoOpalrvoaywtAx e
01 71 p mi TepuTtTopii, 3a3BHYaAaN MIicCcToO abo K1 b |
KiJTbhbKa JNTOKAalbHHUX MEgPOeEK MiBaOeEMHEC BREe 03 B b IIH
Taxuit THUND MepekX BHUKOPUCTOBYETHBCS OIS OpPTaHtH
paiioHnax a®o c Trams Ha J alHOHCAJ Y T H THEQp HMT C b K O MY pi
BUKODPHUCTOBYE TexXHoOITOTIii ONTOBONTOKOHHMUX Kabo
TO3BOJNSITBh NepeagaBaTHU BEIUKI o00csSTU gTaHHUX H

3) 'mo6ans HI Mepe Ki ( WAN)- o WmnmdeowAr ¢ 8 ¢ Ne &
reorpadiuni obmacrTti, Imo MOXYTBH BKIWYATHU KP
NO€ETHYE pi3HI MEeDpe Ki H a BeJlu«kK.I BligcTtaHIl,
odpicamu, pPO3TamoBaHMUMU B pi3HHUKX KpaiHax,
I HTepHET € Ha#iWB1l TOMIMMMID M@K ITMGED MKI . Hn
BUKOpPHCTOBYIWTHhCSI CKITagHiIi TexHOXTOTI I, Taxki
kabeni Ta 1 HmWI KaHamlwmw 3B' I3 KY, mo 3 abe3me u)
iHbopmMani erw Ha TrnobOaaxbHOMY piBHI

TaxuM YHUHOM, KOXEBOTHONC M@PREBKOC MAETA C depi
TOKalbHI-IMeEp@MBIME KEe HUX Teorpadi 4HUX TEPHUTODP
nepengadvi—5 IJwl CG&pPeEaJHI X Bl aACTaHeiH 1 BUCOKOI
rnmob6asikmse I3Ha HH S H a BEIIHWEKIHUEX B1 JgcaTiaHHAs XY M O X O
KoHTHUHeHTH [ 1].

Me peoxweesi npomokxoau.

Me pe xe B i OPOTOKONHU PperynwowTb OOMIH JaHIUN
3abe3zneuymoyun 1 XHKHO B3 aeMOAl 0. OCRIB,AJBRf Mmu 1mp o
HTTP, FTP Ta DNS [2].

Taonuilompe Hi NOpPpTHU M@Be KEeBHUX HNPOTOKDOI

HomMep moprTy i Onwuc

g?ggggﬁ HTTP, 3aCTOC OCBCy[EBIEh]C ]
443 [ TCP, UDP HTTP, 3a nomnomMorow T
80/ TCP, UDP HTTP
53/ TCP, UDP DNS
30000635000 FTP (macuBHI mWmOpPTH)
21/TCP FTP (nns mepepmgadi K O
20/TCP FTP[data (nnsg HangculmatHl

TCP/IP  (Transmission Control Protocol/Internet Protoce} k i1 o4 o B u i
OPOTOKON AN Tmepemgaddi JaHUTUX B IlaTeprEeTI . T
nmakKeTH T a i XHO HaJ i iIBHM a pAIDPCYTTaWB3KAyIl, 1 10a Ime ocC

OPOTOKON AN Haxagl MHOTI mepemaepdmmammx (emTekKT
— UDP (User Datagram Protocoh— mp o T o x 0o 1 o1 s mBUAKOT ,
Ha gl HHOT nepemgadi naHHUX O0es3 nepeBilipKHU HA T
J € B a>XJHW BTab , I BTUAJKKWI X¢ TIPKW OTHAT AalMOHT O K O B € B 1 Q€ O .

— HTTP (Hypertext Transfer Protoco-nportokon ans mepegadi
N0 BUKOPHUCTOBYETH C S-C aminrsa mar3 a—cbhdoXnfi fie 1i:a ®Be @ c i
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OPOTOKONY 3 WHiATPUMKOIW mMUPpPpYyBaHHSH.

i

— FTP (File Transfer Protoco)-mpotToxon auns mnmepengadgi ¢Gaiiai
cepBeEepOM. BukopucToBYy€ETBHCS JAJsS 3 aBaHTaiXe

yepes Mepexy.

— DNS (Domain Name System}>-me pe T B O p 0O€ O O M eaHIHpic CiUM € H a

cCnpomywYHu JOoOCTyn nxo pecypciB IarTepunety (pHuc

e

& =
I |

i I
, v :
Mopt Mopt Mopt Mopt Mopt
TCP 21 TCP 53 TCP 23 UPD 69 UPD 161
4 4 s 2
MpoTokon Mpotokon
TCP UPD
MpoTokon

P

I

Pucyn®o3onin makerta npnanux I P 3a cc

Ko xe H 3 I U X OpPOTOKOII1 B BUKOHY € cmenudi

ebexkTuUBHY poOOTY Mepe XK.

besnexabrmveapewse XM e€ KpPHUTHUYHO BaXKBBBRHEMECHEGHE

cTabinanpHOTI Ta HanXil#WHOTI pob6boTu KoMOD' IOTE€pHUHEX
TexXHounorii, METOaAH 1 OpPOTOKOIHU, COpsMOBAaH
HECAaHKINI OHOBAQHOTO JOTOCTYNY, BEUMBAD DMK OHE HT H I
Oesnexku Mepex € muppyBaHHSIHA, ayTeHTHUOG!I Kani s
BTOpPrHEHbB Ta pe3 epBHE KOMNIWBaHHSA JgaHUKX.

Hlu gpy 6annsunuo©ampnoi]ec nepeTBOpPEHHIH 1 HbopM:
BUT I 1, 1 KU H MO XHa OPOYMUTATHUHO M@ WEK J BOHEA . HaA
ImMmppyBauwnusg 3axummae KOHGPI gAeHUNI WHI CTBH JaHUX 0
0OcCoOOnMTHMBO BaXMTUBUM A1 (i HaHCOBHUX 1 ocobOucrTH™H

Ay me H mu ¢ei xmpydmme coM T@NepeBIpKH ocobdbu abdbo c
OTpPUMAaTHU JTOCTYN JT0 MePpP®(dFadxKx T oBpuakooip e vy R HEHH T U (Hia
Noe€eaTHYE KIiIbKa MEeTOA1B TMmnepkoma)p,K U3 HaHWHI UIKUIRE
piBeHBb 3aXHUCTY.

bEpanomay gpu MepexeB.I OpucCTpOIi abo OpoOT |
KOHTpPOMNIWIOTbB BX1AHUWKU 1 BHUX1AHUNU PFpadcrRymyarmoc
10 Mepexi. Bouu MoxyTsr PiasrTpyBaTu Tpadiir 3
aagpecu, MTNOPTHU Ta MNPOTOKOIH.

Cucmemu U661 eHHA MBHopeHEeTHBL MdpeSxke B Uil T
npeagmMeT ni go3pimxnofi aKTHUBHOCTI , BUSBIS YU
MO XY T b OyTH 1 K AaKTHUBHHUMU, T a K i nacHuBHIU

i HpopmMani o Ons8 pearyBaHHS Ha 3arposu.

Pesepene K O n i€10 6BAaH WA BMAMH Uuexai e Me HT oM Oe 3 me K

Bl gHOBUTH 1 HPpopMani w y pasi ifi BTpaTuw BHAadc
Perynspue pe3epBHE KONl WBaHHSA TapaHTYyE€E, IO
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3aranowm, 6e3mexka MEpexX € 0 araacr or pgEBEM
exHOnTorii, INponecH T a Hailkpami NpaxTHUKU,

HbopmManii 1 pecypciB BIijJg YUWUHCITEHHHUX 3arpos
YVnpaeni nua mepeoelo.

YopaBlIi HHS— IME P HKO BE C MOHI TOpPHUHTY, KOHTDPpC
oboTHm KOMID' WTEpPHHUX MEeDpEeE X, mo 3abes3medyye I
€3 mMeKYy. BoHo oXxommnwe psS O MBOAHEWIWBIWXH 2 & CUIE € Ke TH
npaeniHHSA mpaagi kom, KOoOHGGI 2y ppavyeinsn s n ppudbcom pgo i
nmumi3ayi a npooOFMBUBHOCMI
—Momni mopumne— mee pamic Ti HHE Bl ACTeXeHHH CTa
OMONOHEHTI B, mo MJQO3BONSASE BUABISTH TMNpoOIEMH
mnemiani3oOBaHUX 1 HCTPYMEHTI1 B MOHIDPUMMyBRITWM I ¢
HbopMani o TWpo 3aBaHTaXeHICTH Mepe xi, 3aT
PUTHYHO BaXIWUBI MNOKa3HUKHU (pHC. 3)

File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help

AdE 7@ REQe==¢ 5= QAQQE
(W Taooly a display fiter ... <Ctrl-> | Expression...  +
No. Time Source Destination Protocol  Length Info
343 65.142415 192.168.6.21 174.129.249.228  TCP 66 48555 » B0 [ACK] Seq=1 Ack=1 Win=5888 Len=0 TSval=491519346 TSecr=551811827
344 65.142715 192.168.6.21 174.129.249.228  HTTP 253 GET /clients/netflix/flash/application.swf?flash_version=flash_lite_2.1&v=1.5&n
345 65.230738 174.129.249.228  192.168.0.21 TCP 66 80 + 48555 [ACK] Seq=1 Ack=188 Win=6864 Len=0 TSval=551811850 TSecr=491519347
346 65.246742 174.129.249.228  192.168.8.21 HTTP 828 HTTP/1.1 382 Moved Temporarily
347 65.241592 192.168.6.21 174.129.249.228  TCP 66 40555 » 80 [ACK] Seq=188 Ack=763 Win=7424 Len=0 TSval-491519446 TSecr=551811852
- 348 65.242532 192.168.6.21 192.168.0.1 DiiS 77 Standard query @x2188 A cdn-@.nflximg.com
<~ 349 65.276870 192.168.0.1 192.168.8.21 DNS 489 Standard query response @x2188 A cdn-8.nflximg.com CNAME images.netflix.com.edge
358 65.277992 192.168.8.21 63.80.242.48 TCP 74 37863 = 8@ [SYN] Seq=@ Win=584@ Len=@ M55=1468 SACK_PERM=1 TSval=491519482 TSecr—
351 65.297757 63.80.242.48 192.168.8.21 Tcp 74 80 » 37063 [SYN, ACK] Seq=@ Ack=1 Win=5792 Len=B M5S=1468 SACK PERM=1 TSval=329%
352 65.298396 192.168.6.21 63.80.242.48 TCP 66 37063 » 80 [ACK] Seq=1 Ack=1 Win=5888 Len=0 TSval=491519502 TSecr=3295534130
353 65.298687 192.168.6.21 63.80.242.48 HTTP 153 GET fus/nrd/clients/flash/814546.bun HTTP/1.1
354 65.318730 63.80.242.48 192.168.8.21 TCP 66 80 + 37063 [ACK] Seq=1 Ack=88 Win=5792 Len= TSval-3295534151 TSecr=491519563 |
355 65.321733 63.88.242.48 192.168.8.21 TCP 1514 [TCP segment of a reassembled PDU] T
< >

Frame 349: 489 bytes on wire (3912 bits), 489 bytes captured (3912 bits) ~
Ethernet II, Src: Globalsc_@@:3b:@a (f@:ad:4e:@@:3b:@a), Dst: Virio 14:8a:el (8@:19:9d:14:8a:el)
Internet Protocol Version 4, Src: 192.168.8.1, Dst: 192.168.8.21
User Datagram Protocol, Srec Port: 53 (53), Dst Port: 34835 (34836)
Domain Name System (response)
[Request In: 348]
[Time: ©.834338808 seconds]
Transaction ID: @x2183
Flags: @x8188 Standard query response, lo error
Questions: 1

<

A 4
Authority RRs: 9
Additicnal RRs: 9
¥ Queries
cdn-8.nflxing.com: type A, class IN

Answers

Authoritative nameservers

v
@026 @@ 15 @@ 35 84 f4 @1 c7 &3 3 WD &1 se ee el  ...5.... .7fM.... ~
2 B4 00 69 60 09 85 63 64 Ge 2d 30 87 Ge 66 6c .. ¢ dn-8.nfl
78 69 6d 67 @3 63 6f 60 86 B0 B1 09 DL <O Bc 8O  XIMG.COM ........
@5 B2 0L @8 80 @5 20 @@ 22 06 69 6d 61 67 65 73 ......). ".images
87 Ge 65 74 66 6c 69 78 @3 63 6f 6d 89 65 64 67  .netflix .com.edg
85 73 75 69 74 65 @3 Ge 65 74 0@ c@ 2f 8O 85 88  esuite.n et../... v

Pucyundlik8 3mans ™MoHI TOp1IHry wMepex « Wire

YVnpaeni nna nopatgpag o KOHTPpPOITI 51 OnNTHUMI 3 a
Mepe xIi . e Moxe BKITWYAaTHU MHNpilopUTHU3AIN] WO T
3acCTOCYHKTI B abo o0OMe kXKe HHSH BUKOpPHUCTa aHHH4
TexHonmorii, T a K i 1 K Qo S (Quality of S e
crab6bianprpHy pobOoOoTy Mepexi B yMOBaxX BEIHUKOTO
Kondogi eypayi a OXPUIR WP O élajnallTyBaHHH Map
KOMyTaToODpl1l B, OpaHnamMayepil B T a 1 HIHU X MeEDpe
KoHpirypamia € KIWYOBOWKW aAlIs 3a0e3mede HHGH
Busenemnmna ma Ve Yy HKEPHIHT s 94 B 0 iB& XKJT U B UMHU I 7 A
6esmepepBHOCTI poboTmwm Mepexi. Cucrtewmu I
MOHI TOpPSATEH CTatH Mepe Ki 1 CImHOoOBI I[a IOT b aagMm
BUHHUKAWOTH, Mo T O3 BOJSE IIB UMOKIOY Tphe aIl PyMB3a Bl €UC TH
10 mepepBHU B O0OCIHyroByBaHHI

— Onmumi 3ayi A npooyKmMmueHocmi Me p e i ne
Haali mMaRMUX 1 3B1 THOCT 1 oI A BUSIBIECHHSHI BY3 b
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NOKDpaimeHHSH . 3acToCcCyBaHHS METOnaAl B, TaKHX K
J OOMMOT TH pi BHOMI pHO po3moAl THUTH Tpadix M
MEepe XKEeBHUMHU IIIXaMHu.

YonpaBani HHSA MEepexXerw € KPUTHUYHO BaXIHUBHUM
ctTabiaTprHOCTI , OPOAYKTHUBHOCTI T a Oe3mexmwu K (
opramsniiszaniaM MaK CyuBMMaTJIub HCOB OBl U KMOCPPHECKIEOBBI p € C y p C
OesmepepBHUNU OTOCTYyOND OO HEeoOOXiI AHHUX mocuanyr i

llepeodauwa O0aHuux.

[lepenava—- m@aEmpP OoOmIEC o0OMIiI HY iHbopMani e
KOMIO' OTE pPHHUX MeEepexax. OcHOBHI acCHmnekKTHU HboOT
nepenauvi, ODpPONYCKHY 3IaTHICTb, 3aTpPHUMKYy Ta

—IIIBuagkicTph mepemgaddi JaHUX BUMI pBOETHBCSA B (
1 K IIB U I KO i HbpopmMami s MO Xe€ OyTH-OoOmMEBPemWMA Ha
MepexXi 3ab0e3nmNedyywOTbh BHUIMY MBHUIKICTB, HIX MIJ

— IponmycxkHa -30Ja TMHalkKCITWHhMa ITbHAa K1 JTbKICTBH JaH.]
nepengaHna 3a MNEeEBHUHU MNpPpoMI XKOK Yaduy,oOmoirBMEIU
Tpadixy

—-3aTpuwumMRBT, HeoOX1 AHUWU TN AOCTaBKHU MHakKeT:
oxlepiXKyBauya Bucoxa 3aTpPHUMKa MO XK€ HerartHwuaBH
BigeokoHpepesmipiu. Ta oOoHIANH

—Hangi#iuwictrpep mepenmgadi JaHUX Bou3iHR(pIApEM a 1HIasiC 1
OJOXOAHUTH oo angpeewart al.CPIlp ®Tacdke M,y y IOk b BHUSABI
NOBTOpPHY NDepenxadvyy ngaHUZX, TOi sk UDP wHwHagmgace

Me T oKIaMO y 6 a H H I NBAU KMOOPOUYCATAOYBIYitIOT b ¢ I AN s TMmepeT
y CUTHaAaIM, 1 0 TOBBY JHIPE 3 1 P1 IIBipe L epeagToBH:
edhbeKTHUBHI CTHbh nepejmugadui JaHHUX € KPHUTHYHDO B a

00CITyroBYBAaH®R P HEM XK ye1Ip € xa x [ 4]

Il Hnmepnpemayia O0aHux.

Il HTepnpeTasniuge MTPOUIRX C aHanmi3y T a OCMHUC I
OTpuUMaHOTI B pe3ynabTar.i nepenadi odpw OoxGopy
61 3yani3ayfaHmwxa mMHKM I BpPUAUMAaHHSI KOPHUCHHUX BHUCH

—O6pobkKka neprmwdadac O4YHIUe HHSH, Tpauncddopwma
1 H ompiMia 1 o0 aHa”Il3y. Oe MO Xeé€ BKIKOUYaAaTH BUJIa
naHuUX ab6bo o00'emngHaHHsST pi3HUX axXKepen 1 HGDoOopMarI

— Bi 3y amiasHeIXé A BUKOpPUCTaHHA TpadixiB, 1IT1arp

aco0i1 B I npejxgcrTaBIeHH: 1 HbopMasmmT s Bo H:
CKIaagHUX HabOopiB nmTaHHUX I BUSBHUTHU TPEHAHU YU

—Anani 3 B&ammua € B cebe CTAaTHUCTMHUYUYHI MET O
BUSIBIECHHSH 3aKOHOMI pPEH®KTBHY meHHAEHOIE ™Mo X8
A1 NONPpUUHATTSA O0OOT pYHTOB a HHMIKM Xp icimpeeHppa Xy. 061 3 He ¢
3aranowm, i HTepnpeTani s JTaHUX € BaxXIHUBHUM

l

A1 AOCSATHEeEHHS NilneW 1 MNMOKpamMeHHS MOpoIecdiBs

Bucno¥xkmaBni HHS KoMIO' WTEepHUMHU MepexkKaMH O:
T a K 1 1K Oe3mnmekKka,aRURIpEHISA YBRa JIaMM&Xp O pyertpa 41 1 1 F
M€ pe XK 3aX HuOac maHil B1 1 HeCaHKIlI OHOBAaHOT O
aytTeHTudi kangi oo Ta OpaHIMayep™u. [Tlepenauva gar
oO0Mi HY 1 HPopMami e MIi XK ONPHUCTPOSMH,]. BOIITHUBAaII

YonpaBuni HHHA MEpEXKE 3abe3mneuye MOHI TOpHI
BUABIS YU Ta ycyBawuum 30071, TOAIl 4K 1 HTE®EDpPTI
ml HHI BUCHOBEKH 3 aHamTil 3y i HbopwmMami i . Il ater
cTabiapbHOCTI , OTEM3BIHEOKCUT 1 T aK O NP O MY E P H U X Me p e i
nuppoBOMYy cCcepexoBHII
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Chucok 6uUKOpUCmMAHUX O0xepea:

1.Yum BigpisuaswTbcsa LAN, MAN 1 WRLN: oco0un
eser ver . conp HeaH Hsa:a Tlal .31B2e. 2 02 4)

2Tunu MepexXeBUXNTNpPppEpOeHakwoHmHHH:1 HTXP, I P, S S
MAC. URL: deltahost.ud n a TmaH S BE A : 11.12.2024)

B3OCHOBHUH'IORKOPHHUX MEDPE K. IRL:pdeltalost.vak g a Ta O. U
3 PEGH € HH A : 11.12.2024)

4. Ko MwiT ¢ p H i Mepe KIi. Rlo. ppdfdibevatw.edu.da.( x.a T au
3 pea ¢ nHlld.42:2024)

5. Mepexi: xypc nexmnin. RLMmepaskoryRhpReduua Py c c ki
(naTmHSBRESA : 11.12.2024)

YIK 681.3

NPO®I JIb AHJIPATOTA B CHUHCTEMI I H®OPMAII HHOI
HABYAHHA AOPOCJIUHUX

Pory m@ub. wmud. e-mail: ladamandraka2010@gmail.oo

I 1 a JAYIR, K.T.H. e-mail: glanat@yahoo.com

p u i1GM.3 10 e.m e-mail: pryima.serhii@tsatu.edu.ua

AHi meuB*,onn e.m e-mail: anishchenkoolena@gmail.com
Yuemumym npoepamunux cucmem HAH Yxpai nu, 1

HAIH Yxpai nHu
Mi xnapoonHudiaeagRvBEDIU yeHmp i HPopmMayi iHUX W
HAH ma MOH VYkpai HnHu

STaepiidicoxui ade eppooniae X HHUOUWL O 2 1 4 H U U YVHI 6epcumem
Mo mo pmunoeo
T nemumym neoacoeiunoi ocei mu i ocei mu 0 o0p

Yekpai nu

AKkmy anbv HI c mb ma nochBhanwmerxaompobdbraamag CY

OCBI1ITHBOT O OIpocTOpYy € Horonemgpaaei sl 1 K300BKapHE
MiaIsXO0M NpPOEKTYBaAaHHMOUB I PYmabamuxe neBOpui x m
[ 17]. [le Moxe CcHpPHUSATHU PO3ZBUTKY CcyO’  €eKTHOCTI
miIg9XO0OM CTBOpPEHHS 1HAHUBI IYyalbHHUX YMOB pPoOOTI
HAao C HOcBEIMAa HT MY H U X TeXHOIOTI 1 H y OOPYVETYNHEI e
BaXIHUBHUM CcyO’  €eKTOM SKOTI € aHITparor 3 OpUuUT
IIp o i n v ael o p@aa&a 3 BaXIJIHUBHX y MO B noo6yaoB
3HaXOAMTHU HAaAaMNO1 aTbpm eappea&rMIBoH0l y BHaoye JoHCaBHIHTAU ~“.a HC
JOpOCIHUEX 3 70o0yBadvi B OCBI TH, 1K i JOCHUTHBD g i
NPUHIOMUIOBO BaXIHUBO, mo 0 i x HaBYallbHY I1 9 1B
61inpm TauUObOKI 3 HaHHIp e® mammo i1 1lq @D @wwen a K x

3 mob6yBagi NTaHYWTbh TNOpamwBaTHaH I B S KHUX BOHMU
Ocob6nuBocTi B3aeMmMoaii B3go06yBaua OCBITH 3 al
mo caM 31o00yBady He TI1IbKHU € QAaKTHUBHHUM cCcyO’ e
XapakKTep HIOI CcIaoMeo c a1 X , yBUDpAa3 HIOE H e Ti1JdABbKH
MOXIHUBOCTI , ame W pi3HOMaHITHI acmnekKTH K O
T O IO . 3 ornsagy Ha 3a3HadvYeHeEe BMHIE, HasBHICTH

€ OAJHMUM 13 UYUHUHHHUKIBCTA0O0TBECITABOTY OcC iIPOTEEBYO
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Ananii3 myOnikangiid# Ta OTOKYyMEHTI B 3 TMNOpOEKT.

maj gKi B npodi ns aHJAparora H e BUKOPHUCTOBYE
CHUTB bopManb HO (Hampukmang, BPaXOBYETSHCHA
aIpamd®ano,Boi Bl AImoOB1 1 HOCT.] bopManbrHHUM BUM
3HaYaeTbhcCcsi, HaODpPpUKIaAII, HasiBHICTB KOMIETEH

noB’ sI3aHI 3 KOHKpPETHHUM HaBYalbHUM KyDp
3raussgaTucsa SAK AO0cCHUTGHBDI ormoe IBWMdkinWHIMIM an i ]2k, a cs
T U JOMOBHEHHUH enTeMEeHTaMHu CTPYKTYyDpH npodi
IONOBI1 IHHUX OHTOIXTOTI1 H [ 3]. Kpim ToOTO, T oIi
ocywTbhbcss npodi 1TIOBaHHS KOPHUCTYBadYiB y PpPe€EK-C
1 TKyBaHHSH aHIparora 31 3 nob0yBauemMm OCBI T

KOMEeHaAani ¥ moxo 3aA1 AHCHEHHSA OCBITHBOTO TMpPoOo
Ioc manoeék.glnsa®amymiodbpaxeHnHns Ta aHa”lii3y B

ITpPUMKH aHagparoriYyHOT 1 SITbHOCT.I BHUHHUKAa
Iparora, I KHUH IO3BOIMAE MOJZEITWBAaTH T 1 B I
aemMonii, 1K 1 MOXYTHb BAJTHHDYThHIIDIWA 0 IY © Y B © B
eagHaAaTH enleMe HT H MOOgeaewn JOCIHII1 IHHUKa T a B
enNuPi YHUMHU I s HaBYaHHSH JOpOCIHX mapame
THHYTH Ha B3aemMoal wo 31 3 mobyBadyeM OCBITH.

Ocnoemni MmMame pi aalua ndied iy ®diwe HeAR TOEPH eS&IT HI T P
YyOHI CTH CKIaagHUKI B mHioTecnpsMOBaHOTI I
1 € HTOBAaHOI Ha JOCSATHEHHSA MNepcoOHAaAalIbHHUX I
parorom |y coniBOnpauni 31 3 000yBaueM Ta y
YyaabHOTI fysaHBEOCTAKHMNMO YUHOM, MOJXHa po3T
H B3aeMonxi il 3 mob0yBava T a aHagparora, I K
MBIl AyanbpHI noTrTpebOu 3g700yBawva, OTUWHAaMI 94HO
peaxmni oo 3mg00yBawdga. Kpimnv @uagomraooOami THa B3Y)
aeMon1l ©OTb H—e mam e peTynd " ldxQ@.u T e XH1 4 HI cme 1i
B4yalbHOTLO mnpomecy Tomo (xouga 1x phons y ¢
MYy DI aBTOMAaTHU3 O0OBAaHOTO CTBOpPEHHH 10T

H O TR

BicCTaBIlIeHHI npodiniB aHIATparora Ta 3700yBad:

rlpoid]l'leOpMCT)JBaHa

Mpoignxy 6’ €k
ekocucTemMmu

Google Akagemis

2196

Pud. Mpodini cyO6’ €eKTIiB €KOCHUCTEMH Harl
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3aTralbHOMY BUMaTKy, — mpeo ¢ icJr§ y KKIOyppHOCBTaYH
CTaBIIeEHHH4 ymnmomgoOsmWKor oT a0 Kpo Mmed® , @ BmMHC T
MOT O 5KIHZX cucTeEeMa NIOBUHEHa JTOCSTaTH
1 1M0BaHHI KOpHUCTYBadi B KOMI KHTEpPHHUX CHUC
0B H X JOCIHTI1 AX€HB [ 6] . Tacxki npodi ai M O
MIi 4YHHHA KOHTE€HTa,C T UBBI OICOTOIp a M0aKTpe M HBXI oci 6
OCOBYyBaTHhH Ppis3HI cmocobu MOITenTHWBaHHSA Ta
i HpopMa i i HIIDX CCTIDCCTYCIOMaXC,5I TOTIOT PHM& I € COYC,B
Ha yBara mnpuaiianserbcsa npodi TOBaAaHHIO CTY
KITIVIPp B1 H10O0OpaxeHHS ix BIacTHUBOCTE® ECH T a Il
nTei mnmpodi nT0OBAaHHS S -0CCTBYiATeWH T[i B] BT acCuNC. T © RMJA & 1 |
eani3ywoTb oi Miome micH®X| .a KBloeHHTOy4Y®TC, Yy B a T
yBaudYuiliB OCBHSSUBURKI aMOaIRIIBIOBAMHI U A €THCSA MO

Howmy NpHUAILI JTIAETSHC A 3 Ha 4YHO M€ H e y B a
TIBaHHSA BHUKmTamavdiB [ 9], HE BpPaxoBYWTDHB O

IIp o ¢1i x roBHAMHpHAIT O & a B CI/ICTeMDn{ﬁneopfieyzm&anﬂaThO’l

T = A

NH')—I-OO(’DH'
B

Iz =w
9RO 4 ® O XS ® 30T HOOR® ® =

S|
3
<

- A
b e Kk
cmi
e 3y
asB

Ha gaaxi 3 agada

pod

H 0 X

OTPAaMHCH S MOIZe€ene R iad CONEEGYapORMEAINMOBIIKI MBI nped

Ib HO 7l OCHTOCBIHMIOfBIa®rAME M@ H KA P A KT € P HUMHU cawme
grepHoodie ¢c 1 WHOT o1 AT bHOCTI
Hamxi3 nyoOoni wanikii T KJETamoTrq@AM TyBaHb HOT O
0 BU3HAUYUTMU cbhbepy Hor o HJOCJII1I ITHHUINOB KHUX ]
1 HIHU X cmemnianxicTIl B B miu obmnacrTi
IOIOT b CBSUI OIDR b COIH Oa B T OTMIAKTUMMY H ® Y H OiM HOBI C
€EHTHOCTI aHaIparora, 11 0 nNeprTHUHEHTH.I
nUKaMu, OyayTbs Biagpaiszy aAoagaBaTHUCHa OO0
Ka 0T b CTaBINIeEHHH4 o0 I U X MaTepilani B
HOK ONl HKOK LHHUX Ppes3yabTaTil B;
aeuanrnvunuxX Learakmge Obj ect , LO) , 1K 1
4 MEeBHOINroO HaBYaIlIbHOTO Kypcy, JAO03BOIS
TagaeThcss Te3aypyc HaBUYalbHOTO KYDPEC:
3 100y Bayuyrib OICPBOITTHHO 3 MW @B T U , S KMUM E€OHUTaHH.
TUCsS OimpwmeyyreamMuHaHpp Moxe OyTH 3 aKrt
aTKy HaBYaHHAS (nme MO X e OyTHU CYTTESBH]
Habopy € 1 HTemneKTYyaHNABHM@W HEJ aC HI JCATTHKH |
yc 1 HTePp3e cdasMamHMPpBHT®Ir apo3d Mmi Tku LO;
aypyc aHagparora, mo BigoOpaxae HOTro ¢
MMHU CclIoBaMu HOro BIacHUX pobBIT 1 BIAIl
B
B
i

OB o0 O\ oW~

o 2T 8 3T
= o ¥ H oz

11 NomnmepenHBbOT O CHi DKBE AWM B3 1 3 KD M
H1 CTHh HaB4YaHHZH ni gKmTacil B BUIILl B 31
MHIi CTh HAaBYaHHSA TOTro CTYHAEHTa, A1 KO
ITpbTaTl HaBYaHHSN CHCTEMH CTBOpPKOWBAaTHU PEK -
H1 C THI@ TaUJBBHTHEXP B a pi a HT 1 B )

nobOyaxoBH I OT apo&BHAP OB T O I
mowuo DOOTOU4YHHX KOMIOETEHNI H

i1 31868 pPYa
nx nmeprtruHeHTHHUXx LO Ta omnmnwucy

U HH J0CTYIOH

IIpuy mbOMY BaXIHUBKHUMOJNYMOMUSLZIM®MCHIOETHCSI H
a peani3ani g 1 OT y IiaToMYy, a qT U IIe O WH

1 OIT
CIe

pPUMKH, TOonxai 4K BJIAacHE KOHIIEe mIi A I OT e
KTH B3aeMopagili CcTyAaeHTAa 3 BHKIaTadeM.
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Mu BHOKpPEMIKOE MO TTAYKPIH 10 CEGHJIOEGBMICI H TCUT PIypko ¢ 1 1 10
Hbpopwmami s npo bopmMansbHY OCBITY (kon CIme 11
TyniHb TOIMO); MNpaKTHUYHHUHK gocBiax (pes3wMe, N
1 S1bHI1ICTHSH (Ha yKMOCBTIO I MW HIHABO@OBHMWMP ;MO HAaBYAIE
MKIaxgaluci4 pamHni me ; pe3yinlbrTartTumu, 1K1 OTpPHUM
ni BOpaimi 3 UM aHAIpPAaTOTl OM,; KJ0Y0BI ClIOoOBaAa K

Buo6ip HJIparormk jda mao® T ub y me B HM H MaABYAIDbHHU
PETHOT ® CBACWMY B@ YPMEINT MK B Jadgqa O0arartokKd§ p.I
I0OB a HH BapiaHTI B. Hn s TakKH X 3 agad 1 ¢ H
pUKITadAmg, MeToOoan aHaniszy 1epapxiun CaartTi) 1

i HTEeTrpoBaHdfi i3 CUCTEMOW 1 oPoyduiosBm I OT
aror a 3 bopMani 30o0BaHOW CTpPYKTYypow 3a6c
MaHTHYHUX 3amNMUTIB 3a ycimMa mapaMeTpamMu 3
eMmeHTamMu npodpiniB 3g700yBaui B, MeTaagaHUMU
Y mpodini aHIApakrEMOAa ITMEIBBAKPEEMUEN®HEM JTOCT
K p-uMmoiXy T b bEeVWWATUHU K €EKOCHUCTEMHU, ane
K npodinmw Ta aamMiHIcTpanisig,;
Hicmio— e[ wMmMiaaldbiH,1 I K 1 6avaTbh TI1aObKHU I
rpamMu aHanaii3y ( Ha o pHMWKKI aOM,1 HMDIKS) ;M1 0 0y I 0 B
MK 0 6 0 —6IiaoHKIp, u nei K 1 0adyurThs T1IbKHWU 1II€BHa
B bPHOTro mnpomnecy (HampukKkmzIanmr, T i 31700YyBa
K agye M, abo 1 HmWMI aHApPAarorfZ) .

Mpodins awmagparora, KpI M ONHUCYHOEOGWBWEDOI
odbeci HOI— nmpiusmim pwomc, T 1ORCI D) Ma € MI CTHUTH 0
3 BUYAMN BHU3 Ha4vYawWT?5 y3arananbHEHY e e KTHUBHIC
paMeTpu aAONlIIATBHO OpaTwuw QO yBaAarm SAK AITsS B
b npoa@yguyobBOT. Baxauso, 1 0 g TaKHMTX oa
TOJIUEKHMH K1 JIBKI1CHOTO OIll HIOBAaHHSIA, 1 Ioe o073 B
13HUX (@lokT@KIMK. mapaMeTpiB HaldTexXarThb
—IIpogpeci uina KoMmMnigone g mB Bom#a € Ppui HioBaTHH 0cC

)R- B I

H
i

a
T
pis

T A IR

[~
4.8 <€ 03I 0
o O QT O I ™
N =2 0 0 2 g &

o 0 0 oD

oboTtTu, xxwipir u d o Wo . Bowua 3al€e XKHUTH B1 I I0CB
1 IbKOCTI npodi 1bHUX ceprtudi xkani # C T a I
=wWp1*E+wpo*C+wp3*Q, W@, Wpp T awpg—Bar @m®e ¢i i e HTH, i
H3Ha4YawWTbh BI AHOCEHWNH®amwiya damxerglidd isxk s alip O [ 10
—Momueayi unut , npigiiin o B1M o O paxae CTymniHB
HAparory y CTBOpPpEHHI 10T, Horo roTOBHI C1
H3HadYaeTbhcss B ©anpaxBeEBmaGepaiioladM onurtyBsa
— Ilcuxomumgo SBpaxX@ABYE@EICTHGH aHIOIparora I 0 K O
MonaTtTimo Ta cTpecocTi#HKiCTGB. et mapamMeTp M
Kanow JlankeprTa oI oni HKH K O KHIDH T aiTKaOMCHUT 1 ,
n
ecTl B, HanonpukKkmIanmn, Ha pi BS=:pS* @S0 UWSFHOT O 1 H
i=1

arosi kKoedpimi eaTnu OoOOpaHHUMX MNMCHUXOITOTIYHHUX K
—TexHnonoeciuna JAPRMUPp MRT G MWHAINWG cydacHUX 0cC
n1aTdopmMm, NuPpOBHUX 1 HCTPYMEHTI B Ta OINIi HIOET.I
Tra piBeHB BUKOPHUCTAaHHS I IIHUX Tpeex3H omipoarki Tiu 4Tk,
aBOgdaHHSH: T=TT+TR.

Ha ocHOBI mTWHX mapaMeTpiB PA@UBHHPOP MM¥PA ® FOO |
R=a1*P+az*S+a3*T+a4*M (1),
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I edq,ap,a3,84 —B ar oBli koe bl i eH”HTH, IO BH3HAaYaIW]

XapaKTepUCTHUK 3alexHo Biag cneunuepi xu poborTwu
BukxknangeHu#daOBmmAaAa MHaMe T PPIioB3 MM @XEHE U DY TTw 1T a T K O |

XapakKTepucCcTHUKaAaMU, 1 0 Ma T b 61 71 b 1 00’ €eKTI
Cy0’  EKTHUBHUXIO® UAG@D®EKOIJISIKOTbH JHHAaMI YHO OHOBI OB
chbepu KOMIMETEHTHOCT.I
— HAayKOMETpPHYHHMHU NTOKai3 HUKB,MUH A BIAIk’HIDEKITIINA Mau
s kuXx—ki Xpb K1 CTbh HAayKOBHTX FiaH ameekrco aluivpamax pio 6
K1 JI b HIIO® MBHAaH bII 1 B & \Whe*Xu Wb, * H+wbhg* Ref | why |
wby, T awbg—B ar 0B i Koepo B @ETWTH MPU3IHAIUTHU B 1 [
HayKoMeTpudyHux ¢GakKTOpPIB 3ailexHO BI1JA cHoHenu
— nocsrHeHHasMu A (y BiagmoBiagHi# coepi), 11 0
SKUKaBYaBApPATOT (3aranmHa K1JIBbKI1iCTH HarT
ceprudTer@ei Aa Taa 1 K1 JBHKHIOCPIOA® Ba HAa 1O 3 arT a.
KinabKkocTi Am) AGwahAa+wa,*Angeway T awar— B ar oB i
kKoediomieHnTmwu, mo XO3BONAWTHL BHU3IHAaYUTHUA BI OIH
— K1 JIBKICTKW THX HabBdagp wukxi oalH gepkatriosr Imi garor
T a T U X 00’ exTiB Le, 1K 1 BiH TOMIiICTHB y
cynposBoaguBmu Ivewhilitawipfibeme wl; Tawlhb— Barosi
kKoedpiomieHnTmwu, Mo XO3BONAWTHL BHU3IHAaYUTHUA BI OIH
Hdxepemamu miei imbpopmani i Scopus @oogleo me T p U d
Scholay DBLP 1 o0 mo ) , B 1K U X Bi 1To0OpaxaiwT5hCH B1 110

akTuUBHICcTbh nocnliOfH®RKuié samapand6oDpri 16upae Ta
MEeTaXlaHMUMHU AaXS 1 X BUKOPHUCTAaHHS B OCBITHBOMY
Taxum wuwmHoM, 3amMicTb (1) OoOTpHUMyE€EMO PpoO3 IHU,]

Rf=R+ag*B+ag*A+a;*L ),

I edg,dg, a7 —Bar OB I Koe di i € HF al K J WMIPBO1 CBTMp3 HJRA O4/A AOIT Kb

>
o

pakTepuUCTHK poOOTH aHApPpAroOTa, Mo CTOCYIHT
peanbHOi edpexkTHUBHOCTI HOro BONIHUBY HaAa 310
Buonukae mnmnurtTaHHIA, 1K CaMe -BJIUMK3 HRJHMA TO K [BAMIDX
paMeTpi B Ol HIOXBAaHHT ¢ T praiki ii. plumats igbsor o B
XYyTbh BHUKOpPHUCTOBYBAaTHCS Ppi3HI Kpurtepii Ta
KY T b 3Ha4YHO PpP13HUTHUCSA. ToMy agouninasHO 3 0
PBUHHI 3Ha4yYeHHSH napaMeTpi B pHUH 3RALITOKDXB Y E
edi m1i eHTI1 B, mo BI1 ITODOBI1 JawWTh MNOTOYHI H 3 apnga
KopucaumM 1iHcTpyMeHTOM a1l 00’ €e KTUBHOTO B
4 KOHKpPETHOiI 3amgadyi MOXeEe CTaT-HI OMICATPOHAC a H a
pi BHSHHSH mapamwMe THpai BP € 3IY0JI b B [ JT U BOAIATHRIOB @ H H A ,
BH3Ha4YeHHAIM 1 X BI1I1IAHOCHOTI BarT M.

Me mo 0 a u a a i(AnalyticiHieparehy ProcessAHP ) CaaTti [ 1 3] mc
y nexoMno3wumnii mpoOmeMum HAa WTPOCTI mi CKIaJaoB
3a mapHUMHU mnopiBHAHEsMmMmpi AHRTEe®mHH a8 anprTe
11 0 BUKOPHUCTOBYIWTSHC o1 s ONMi HKH U X allbTEe ]
BUMI poBaTHU 3a PpIl3HUMHU ImMKalaMHu, 4K MaTepiladrmn
KpurtepiiaB BH3HAa4YawWTbhCA NPl OPUT@ADIE I BHEMWHK U
METH, NOTI1iM BHU3Ha4YaIlT5HC A npiopuTteTun AaA4 B
KpUTEDpPI1 € M. [Ipomec BCTaHOBIEHHS NP1l oOpHUTETI B

=
o

A Hz z O
©c oo oW
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o H
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cnpaBy 3 PpIi3HUMHU THIDAaMHU WKaaI, il HTepunperTyld
IIlo 6 OT p ¥ MIAabTHAI 3Mapriao p ¥ T € T U O JO A albTEepHAaTHHB,
3 BaXyBaHHH TOT O, 1 K BOHUH COHpuusITHh miaoi . T

MacmT abyBaHHS mnepeTBsBOo pHme TrhecpimmoEMy O€EATHAOIBIM MBI Ip SHEB
Ha##Oinpm BaXJIHUBI €Je Me HIEmMa puxpiosd JIB BMa)X a €HTab CIAp Y1
1 K 110 KO Xe€eH ejJleMeHT 3agJaHOT O piBHSH byHKI1 OH
HUXYO0ro piBHS. B iHmoMy BHDangky 1e€epapxisgs HE

. * - = . . .
Y minmnowMmy, oI s 1mAawg,i=d,n kHoaeqdaieribeCcHIT 1CBT @ HJl a P T H ¢

wi =aw; /aw; =aw; /aw; , i 1k pYXws yhiskm T av,,i=1n
Haj3 MUBAaWTh HOpPMAaIATi3 OBAaHUMI. [Ilpy WHbOMY BHUKODP
nponogmi-sBi THOCHE 3Ha4YeHHS O JHIAMA HIAPIO IBE® PIIK Y |
— He3MI HHHMUW HaOilp uwHceNn @NpHU NHTepeTBOpPpEHHI I C
KOHCTAaHTYyY ), HPOAEIoOPpAa dmlT kitalisc/d).i 1 H o0 me H b

Ik ama B1i OJHOCHOTO BI1 JHOTIEHHSH, oTpuMaHa 3
CYyaAX€eHb, BHUBOIUTHCS WIAXOM BUPIIMEHHS Yy MOB

n

Zauwj =7\,maXWi

=1

n

ZWJ'=1

j=1

YV pesyabrTarti MOXe ©OyTHuh BCTaHOBIEHO BI1 THO

iepapxii. Me T o It M1 CTHUT b npouneanypmu CUHTGE€3Y
Op1 OpPUTETHO C3THIA XKOPIWKICGHPHIsIT Ba IiIb T € pHA TUB HUX p1 He
BUSABISIIWTSH Ha#BaxXxausi mi eneMBAail wp anipwib 1e macg i
mnepeBil pKH CmHOCTEDpEeXKEe Hb 1 Ol HKH enmeMeHTI B
po3pobka cmocoby 3acToOcCcyBaHHSA pilmeHHSA ©W o011
Amogjag =ax, TOo MA=N(FBBR KaeTbCcs Yy3T0HLKEeHDOIW,
BIacCHEe 3 Ha4YeHHS JOplBHIWE n. 3aranbHe GopmMya

OTpUMYE€ETHhCSA 3a GOpPpMYyITOI:

Al A
1wy /w wy/wp, |[w W
/W1 - 1/%Wn 1 1
Aw = ... =n =nw
n

Wpo/Wp oo Wph/Wq || Wy Wp
Y po3sransgsHYyTIi # 3amadi Ol HIOB a HHA aHIparo
ilepaprwxei npodeci HHAa KOMONDETEHTHI] CTG®Hb, MCHuUXOIdOo
rpaMOTHI CTbh T a MOTHBAaMNI HHUH npodi nsb T O IO ,
HUXY0Tro PpPIiBHST,0OTDBKHPMAHTHOT ME AT 0 TMNepcoHAaMI1 3 aimi:
CTYyniHB #HWOTro 3amiKaBIEHOCTI y CTBOpEHHI I C

[lomapHo HDOpiBHWIWTbCSA SK Bar Agd,azkag.e ¢1 01 € H®
T a K i kKoedini eHTH H WP H Wioprma Wogi B KJl0,0 6 m ,a K 1o 4
BUKOHYIWTBH MNOpPI1IBHSHHSEH, BpaxoByHRH pUEREaH MPi HE
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0 XK€ OyTmn Ol HKa TEOoOpeTHuUHIHOI i AT OTOBIEH
acTOCyYyBaHHS HNUPpPOBHUX TEXHOITOT I .

Baxnmnuso B1 OAMI THUTH, 11 O T axe Ol HIBAaHHSH
bexTuUBHICTB pobOoTHM aHaOaparora “B mniaxaowmy?”’, E
ocBiax pobOoTwu Sk mok ppeavimpxa rldbrO.npamwe y XTOCHUTEH
ol aAbHO KOHKpPETMHW3 OBPyBER TsHM3 YIKAY MO @i iXH KJHO me B HO
ypcy, cmenianpHOCTI ab0o mgucuunmini HU.

An s IbOT O BUHUKAE noTpeoa 34aCTOCOBYBAT
aB4YanbHUIKWLeamipgCOUSe)@ a npuknang, y BHUTISII TEe€3 ;i
1 CTHUTGBH Bl ITOMOCTETE@EREN] OCHOMRBRHI I&DMKYDpC I 03 B
aBYadIbHI ebtarnung LObjects), K 1 neun LC B
apaMeTpHud OIll HOBaHHS aHJIparora MOXYTB OyTH
IIpogpeci umna KoMmMne nmemwmmwincims OR(GMHG)B a T 3 Ha HH
Bukianianaunusa LC. Bouwna cknampaerTbhbcsa 3 TaKHUX
E(LC) (y poxkax pobotTwu), KinasrkicTp mpodi as

T o mo CRUC=wp;*E(LC)+wp,*C(LC), wpg, WPpo T aMP3—B a T O B i
Koedi i eHTH.

Mo mue ayi iinudi n psoxguiin » B 1Mi(olo(p)a, x a € CTymniHB

anagpawrcamBy pleOdiln icame nagasa LC.

IIcux oS- npoeRAQUAOTHINY S, ska BigoOpaxae
I 0 KOMYHI Kani # B obOmacrTil L C (omen HaOi1p
XapakKTepHCTHKH, 11 0 € CYTTEBHUMHU i

n
SLC)=>s(LC)*ws;, wse-BaroBi xoediuieHnTH.

i=1

Texunonrnepiawmwann i c mkva p d K L € Hm3HEHE cawme T U X oc
nnatddlolpmra 1iHcTpyMeHnTi B TR, auwBusmaxyThCOy:-
T(LC)=TT(LC)+TR(LC) .
Ha 0OCHOB.I I U X napaMeTpil B 006 uR(LC) roe T b ¢ 5
R(LC) = al* P(LC)+a2*S(LC)+a3*T(LC)+a4* M(LC), I € aq,ap,a3,d4 —
Bar oBl Koedioie€eHTH. Jnsas BU3HaAaUYeHHS NUX B
BUKOPpHUCTOBYBAaTH METOJ aHanmi3y iepapxi i
B1 1THOCHOTI BaXIHUBOCT.I Koedi M1 €AHHTA1JBO I' 1 JHSH O IT a
MO X e BHGHAPOBMUpPpCECHHUIN peRITEETr kammpar®ono
mJIsXoOM JONDOBHEeHHsS (2) mapamMeTpaMu, IO BHUEK

RT(LC)=R(LC) +a5*B(LC) +ag* A(LC)+a; *L(LC) (4),
e
B(LC)- HaykoMeTpHuUYHI MOKa3HWKUIMOI I MeT3pTHWC ET Pl € Jar
ctTocywTbhbcsa oOpamiorwki Lty Xk dYXYoBUX Ta MeToO
nepTrTHUHEHTH I Tewma* ukiiia plkG@,c T Re fi(olcG@)m a H B H a
BpPaxXxoOBYIWTS5HCHA B X(LC), a TAaKOX 3aranbHHUU
CKIaIgHI CTH®SB 1D I 510 BJMSS HAam4o B 1 I b HO 1 OI1 IMHO XH
B(LC) =wh* X(LC) +wbo*H+wb3* Ref(LC), whg, wby T aMb3—B ar 0 B i
kKoedini e TH, 11 0 T 03BOIJSAWTGH BU3 HAaUYUTHU B 1
baxkToOoOpiB 3anexHo BIijg cunenudiku ;
A(LEpocsasruaeHH*s, I K 1 0a3ywOTHhCSS HAa BHUBYEHH ]
3 000yBauvuaMu, A4 KHUX HaBYaB aHApAaroOr cawme ]
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Haropon#a, npewMi#, rpasuTi B, ceprudi kaTiB TO
HOpPMOBA AHa I O 3aranbHoiauvil BK1 a1 pAno(clrd) ) :
A(LC)=wa * Aa(LC)+war* An(LC)n eway T awary—B a T 0 B i kKoedimieHnrt
NO3BOJSKWTbH BU3BZHAYHUTHU BI JTHOCHY Bary JQO0CSTH
LLC)— ki nwskxkictp LO, mo -=<IlkO,a nmiwir na marmwarryokra § L C
ocobucto ngunsa -LO, mwm&kile@@lBC)BuxkopucTOoOBYE Yy
MicTurtTb L(leli=wEL*Ci(LC)+wWlo*Le(LC)n ewl; T awl,— B ar o B i
kKoedini edHTH, mo JTO3BOJISKWTHL BHU3HAaYUTHU BI1I OH
Taka ¢dopmMyna oOoODi HIOBaAaHHS MOXEe JONOBHIBATM
pUuKmTanmg, ONiIiHKHU HAa OCHOBI QaHKEeTYyYBaHHSN CTY
rora abo 3 ypaxXyBaHHSAM YyY3araialbHEHOTDO
rora, BpaXyB@HHEM TJIJPGRMpP oBEl HIKPITIOL 1 , 3 Ha H H
TOYHWBAaTucsg (HampwuwkKimIasmg, MOXYTBHh OKpPpEMO
HayKOMETpPHUYHHUX JaHHUX Ta y BUATAaHHSIX

oo

4 3M1IH y CTPYKTYpPYy npodinw aHAparo
Hfi 3aco0iB Ta aAXepead OHOBIEHHSA 3 Ha
OAMHMUILb BHUMI pPIOBAaHHSA Ta MWMKalWu OLI1l H
HS MNOJX1ITHUKH JTO0OCTYNDyY A0 3HAa4YeHSH
adgi B ;
i1 3 B X € H@ ol BHMBTMA TOAIMINH KIaX M1 B TR O P
i pekxkoMeHagani i momgo BuUOOpPY aHOapar
aHaAparora 3 TaKoOW CTPYKTYypPOIW I

HbopwmMani WHOIT 01 ATpPUMKH aHOIparor

npu mnoOymoBI I OT. Il ndopmMangi a8 mnmp
cCTeMIi ActiveBook [ 16], mo peaixii3 oBaHa
Wi ki . [ nbopmMani s npo KOJXHOTO aHIpar
TOpi HK a, a HOAKOXTHMWMPEBKIT CPHL T MEBOCTI I i
TEpUCTHUKH 3 6a3o0BOTO Habopy (2) B B O
ma 6 J 0 HY~53 aa JJIOOITICAMOKIOOBI) € J1 e Meé HT1 B Ce€e MaHTHHY
BucnaeYkuctartTrti 3a0pPONOHOBAHDO CTPYKTYDPY
CTEeEMI CO@R] TBHUREPOMIECHOIADOK ®B 10 a® ® M 0 Hie
all130BaHO oO0cCcoOoO0OATMUBOCTI bopMyBaHHS Ta 0
1 30BHI MHI X 1 HpopmMani "EHEUX JOXepeaua. O6r
T aHApPAaTOTr 81 TBU €JKJC W®CCITIE XM,1 mao@ T 03 BOJTA
MaHITHI K1 JIbKICHI Ol HK U B1 IITOBI1 IHO
HIETHC A Hor o Ol HIOBAaHHSEH . HaBe neHno M€ T
rora Ha OCHOBI napamMeTpiB H®IIOHKIAP 0 ¢ 1 I

C
i

-~ @ T H g8 @ 0 I q
o T < 0o M IToT

2 000X I ®® O o

=<
o
=
|94
=

" oMo T WHET PR IO0 g ey mo

AT R AaNM Mo

b OyTu BHUKOpPHUCTA aHI y cKmaguai CeMaHTHUYH
UMK H aHaAparoriYyHOTI A1 81bHOCTI AH 1pa Me
HT mobyxoBH 1 HOIUWBI1 AyaadbHUX OCBI1I THI X
Ter poBaHI1 a3H H3Ma cHoaOBauMawl bIHOMAX 0 0’ € KT 1 B .
[lepenbavyaeThCcCs, 1 O Hagaaiiil me i mil gx1 1 M
Tpaaxti3 oBaHUSZX CUCTEMaX bopmanp HOI OCBIiT
NoOagil ITEHHUX CHCTeEMAax Oa*1 B3aeMopagi 1 M1 K aH
MYy npoupciTmybBa K@ p 3 100yBaua OCBIiJHU,Ma@aacK i
epomnmnepaden B MWeKe TARPRMO A HWT T S MHUH 1D E 3

YHUX JAJO0OTaTKOBHUX 3 MI H.

N ¥N—wWwomoo
H<Y O S~tZas 0 ® 0

o
=
H oD 8 ® o0 ~W DN
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14. J.V. Rogushina, A.Y. Gladun, O.V. Anishchenko, S.M. Pryima, Semantic
analysis of learning objects: thesaurus approach for digitedftlamation of educational
resources, CEUR Workshop Proceedings (2024), CEUR;3¥0l, p. 8599. ceur
ws.org/Vol3771/paperl3.pdf.

15. J.V. Rogushina, A.Y. Gladun, O.V. Anishchenko, S.M. Pryini2024)

Semantic Support of Personal Learning Trajectory Development, in: UkrPROG 2024
International Scientific and Practical Programming Conference, CEUR Workshop
Proceedings CEUR Ve8806, 2024, p.48B05. https://ceuws.org/Vot
3806/S_19 Rogushina_G@han_Anishchenko Pryima.pdf.

16. Por ymHOBg I'ma gAM%, OBAuI1 me CMJIp u # M2024)
ActiveBook: Ce Ma HTUBHEIUMp e NOB BRK®OEMIEmMp™Mpe ci oHAITI 3 aq
aHApaB3d®N p mMar e p iMd IKIHR p OHIAHYOKi OKkBOOHI ¢ e p eHuamyikio B i
ropu3 XXhcw o miMIyDise T H T M C I | @1 01 iH @@ & uidd02. DOI:
http://doi.org/110.35668/97866-479-144-8.
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Y 11 K004.8:027.7
NEPEBAT U TA HEJOJI KN POBOTH 3 API CHATGPT
Cinmuuni uwpPhD. 0. O. e-mail: yurii.sitsilitsin@tsatueduua

TasepiiticovKkudtu 0epocaeHul azcpomexHOIIO?eR
Mo mo pmunoeo

AKmy anwv ni c mbo ma nocmmnosekar onipio owmel Miu 51 € H
3aJUIma€e€TGBhC S ONHI € 3 HaWmonmnyuasapHI A X ]
BUCOKONPOAYKTHUBHIUX T0oTaTKIiB 3aBOSKH edhe KTI
mBUIAKODIL 1 . Benucka K1 JIBbKICTH CcCUHCTEM, BKIJKYa.:
OpoOTpaMHE 3pberHBEOEHBHMAaCY, HamucaHti cawme
IITYy4YHOT O 1 HTEeneKTY (I ) B3aeMoal 1 3 AP C
OUTaAaHHSAM IS4 cmemianicTi B, g KBiB a KaK®Y UIT P H A 0K
HasgaBHICTDBH BE€IHKOI3 PCOMOIHMbKH 0BT, U 1GKHH MBIO /B H/R IHEITI M UT, .
nNocCTae NTHUTaHHSH: YU € CEeHC BHKOPHUCTOBYBATHMH
Hackinb xu I e 3 pydHO y nNopiBHSHHI 3 1 HIIU M I
JavaScript, 11 0 € CTaHTa@P@Aoa3MuI s HYy ©ae pic pdH &r
oomMexeHHsa 1 HEPEr pAaPd 1 i3 (Chtatt.

OcHnHoeéHi MmMamepi ana@c HO006CcHNIT O sica ma a3 OAPal  p o 6 ¢
ChatGPTue pe3 wmMoBy C++ monsrawTbh Yy AOTpPpPHUMAaHHI I
nmepiume, JOoOCTYyHI I o0 API HaJgaerThbCccd 3 a L OIlOMO
HeoOX1 aHO OTpUMAaTHU Ha nnatdopmi OpenAl. 0
KOpHUCTYBaga T a nepeBl pk.yHagpy®mHauUIMO C RKP D X O MI

HalaWTyBaHHA B3aeMoal i 3 B-eBboepBBCOMIIAIILHDO
C++ MOXHa BHUKOpPHUCTOBYBAaTHU OI-ODPODOEREGH, TIDKIMI
libcurl, Boost. Beast a06o0o 1 HWmI pilme HHS, K 1
nain ye pe 33 ' HTnTuPaSu v a1 . Baxnusuwm AaCOHeEeKTOM € I |
3aro BKIB 3aNHUTY: 3 0Kpewma, 000B’ I3KOBUM €
Bear <YOUR API KEY> ngns mnepesgadlype:k 1w4a a
appl ation/jsony nma®egaasT BXUH UX0,p MA KR 1 nmepe
ceps , Bl raioByKiIiaepiJ.SOW 3amuti o00O0OB’ 13 KOBO
mr  ( np uwdk)n aig ,c TEPPYLK Ty py MHNOB1 JTOMIEHSH, 4 Ka BK
9 u sistant") 1 TexcOdDNBy ffforBi RoamMmacaHBSI . JO0R
61 0mn T €K, Takux AK nlohmann/json abd6bo Rapi
MOBH e Mae BOymoBaHUX 3 ac olbiicBa sa nasia apaondTOyTBUA H:
3a0UTYy Hor o Bl aAmpaBIasgITH H a -a JICPEEepCBOCHP 0)
https://apiopnai . com/ vl / chat/ completions. CepBep
JSONB i nmoBi 15, 1K a MI CTHUT b pes3ynbrTarTHu po0o
BUKOpPHUCTaHI TOKEHH Ta 1 HMYy CYNYTHBO 1 HGGOpPpMa,]
B1 AmoBI1 i Ta MOOXIHBMUXIOIKO MMUBITOSKH, T M3pa K@ aiMd , I (M
bopMaTy 3amuUTy UM nNepeBHuImeTHaawIu M 1 i HTO M8, BPIOK00
API Chat GPT gyepes C++ BUMAaTr ae€-3 aTIOUYTH OBT, O
BUKoOpucTaumpcdPBPON T1a o06poOkmu Bl ANOBI1 neiH c
B3 aeiMo3TiMOOge aIdI0.

Buxopucmaunnas C++ o0onsa iuMmmec:cpsnpii ogeodPEsCd
T9rawTbh Y HeoOX1agHOCTI1 PpyuduHOI KOHOGITYypani
T OB MU X SDK nns B3aeMonaii 3 API OpenAl,
BUKOpPHUCT aHHS I 00T preKH IAIX1 90 -pernuwtl1 BR 11 1 o (lfd®x u

— om0 =0 o
T O wm T o o

=4 A
o O
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HHX. Hdn s mepemadgi gJaHUX I 0 AP1 MO XHa B U K
6esnmneuye poOoTynpoTlkEDBhamaa, HEEBS cyuacHIi I
ost.Beast, mo WiaATpPUMYIWTHh AaAaCHUHXPOHHY B3aece
O6pob6ka nmawux y Gopmarti JSON € BaxXInIuBwuM
at GPT Buwmaraece nepeagadi CTPYKTYpOBAaHOTI 1
anrTpumku J SON, TOMY PpPO3POOHHKY moTPiOHO 1i
nl ohmann/ j s omunsa 6T BRoappei W/ asSS,ONMoO n 1 pt+ x a ;i i 1
€ KT1 B .

Y mpomeci po3poO0OKH TaKOX NODOTpPiOHO BpaxosB
K 1 HeCcCInpaBHOCT.I y bopwmarti 3a0MUTYy abo B
U3BEAYTH I 0 HeKopekTHOi yBiptinmB Pyt hon,qg ¥
Hi ManbHUU BX1aHUU Oap’ep nanansgs podbortu 3 Op
JaTKOBOKW CKNIaJgHICTIHO HalamMTyBaHHSN CepeaoBq
anii3zangii 0as3zoBOI B3aeMonagil i

MHonmpu 1me, C++ wHamgace BUCOKYIONP®O®MDHWR B U BIHIT CO’
TUBHUM 1 HCTPYMEHTOM o4 i1 HTerpami:i AP
alTbHO A58 CHCTEM, mo MNOTPpPEeOYyWTHh MaKCHM
a x o0OMe ke HXT pBeCyyipocBiaBi,i SCKIC T € MU 9 " 1iTp
M, BUKOp#HcCcmarmH A1 HTeT pami i 3 API Chat G
IKax, KOIH He 00X1 0Ha oonTuMI 3an01 1 mp ¢
pUCTaHHSIM pecypciB.

Ilepeesacu 6 u KCotptu ¢ ma n AR 1 Chat GPT NOJNSAT a
OIYyKTHUBHOCTI , Hanagi iHOCTI TMay  TYHIYpYaKBOQICI THiH. O
TIO Ta HU3bKOpPI BHEBI1 H onTHMI 3amnmi i, C+
1 BelIHUKIHX o0csari s OJaHHUX Ta BUKOHAaHHI
Horo ocobnuBoO KOpPUCHUM AIH4 1 HTEerpa
yIOThBHMWMI HI MBAPIUMOK ab6bo0 mOpaunmowOTbh y peail
aHI npucrtpoi, cepBepHI pilimeHHSA abo 10j
OPOAYKTHUBHOCTI , C+ + € Haqgil WHOI MOB O I
proBaTu cTabiaAbpHI Ta MBOWTTAIOIOo BaE&HIM KMIXIIAIPH
HTerpamnisa 3 API Chat GPT Moxe pO3MUPHUTH
HeoOX1AHOCTI @NDepexoay HAa 1 HMI MOBHU HTPpO.I
ry pO3poOOHUKAM HDOBHI CTIHO K O H F3paoIUIUIOrBI aBT, U I
0 0JBONT a H n X i KepyBaHHIH pecypcawmu, 1 0

emMmoniw 3 BARbp®OpeaAlha C++ € ocoO0OmTuUHBO axKT
0x1 1Ha MaKCHUMaIbHa edpeKTUBHI CTG®Hh, Hamnp
a
B
0

b

©C ®» O W R

-

W= 5 oo 2 O
oo 8 oM
(o~ B @) Wl v T e B I N

-~ 0 2 XNT X O

TKax, 1 TpoOBHX pymisXx 9 0OBUPBDOH@EMATRA .AB
01 s € No€EaAHATH MO JXIHUBOCT.I mepemgoBH X M
KOMBUAKI CHUMHU alITOoOpUTMaMu 1 Halali iHOW ap
He ooni xu s u€KdvpucsmaABbE Chat GPT moB sS3aH”i
anii3zamii, Bi ICYTHI 6t ®OKRONAEBAXWW]I RETPHME BTI
A JOCSHAT HE HHH4 6a3zoBOIi GyHKIDI1 OHaAaIbHOCTI . F
Kux Ak Python wwm JavaScript, a1e JOJOoOCTYymHHI
I OpenAIl, y C++ po3pobOHHMKY nOBDWHIWM.ThHa&a Ha
JTH04YaceE poboxynux a MU, TP o Gepropdoykkyt y p S OIN y mp a B n
MHUIJITKaMHU, o Yy CKJaJgHIE po3pobOHllg DaummmTpeo
011 KOM € B1JIXCYyTHICTB BOyIToBaHHUX 3aco0iB
pis
0
0

O W N O ®MT O W

KJTH0YaTH CTopo HHIK 106 is50ka 1 RoarpeikdJ SON a 60 nl oh
KM 110 m@mpomecy po3pobOkKkum Ta BHUMAarae DperTe
EKTY. CknmagHicTbh 1 HTETpPpamii TaKOX TmpPOSB.
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00X1 THO HamucaTH AN peaamn 3MIQANp aIBPOIC THAXKI I
pooOKH Bl gmoBi1 i B1 11 API . Taxkxuitb oi gx1 1 3
BaM BHUmMOro piBHS, @ne awnHanxnoriuni Kpnempanmi i
r o, y C++ BiagcyTHSA THYYKICTBh pobOboTwum 3 n1H
pakxkTepHa IS MOB 13 BOynToBaHUMHU 3acobamMu
K€ CTBOpPHWBAaTHU JTOJaTKOBI TPy DHO I ni g d9ac
KCTOBOW 1 HPOpMaAaINIi €. 3aramowm, BUKOpPHUCTaH
cy H a pPpO3pob0KWQTr omoMepHonb nadpe K TUMBHHUM BHUOOD
Terpamii API Chat GPT, ocob0OnuBoO y nopiBH

YVAHUMU 1 HTEIEKT

Mopi BHCiHetmor a Pyt hon ChatGPIp @06 otommomo ABl T a6 x

(Tadbanwmwmomsa 1) .

Ta 6 nullioip il as ausa C+at+ proab oPryut hzo nA Paln

Kpurtepii C++ Python
IHBuagkongi g Bucokxka ITomMi pHa
HaasBsuaicTphr SDBiagcyTHE HocTtynue (op
HanamryBaunHusa Cknanguni me, a/llpocTe Ta 1H
O6poob6bkxa JSONJHomaTtxkoBi Oi|BoOynoBamnma mi
PosmMip kxoay |binpmui Kopormut

MpaxTuuHIi KeHncu BUKOpPHUCTAaHHIH C+ + IgI
JIEe€MOHCTDPYIWOTHb Horo epek TUBHI CTh y cmenudiy
OPOIAYKTHUBHI CT5bH 1 KOHTpPOAXIBb 3a pecypcamMu. On
1 TpoBI pymii, ne oGtr+poadpobObRABB@M IME&A CBOI U
HaagliMHOCTI . Bukopucrtaununa API Chat GPT y 1 ack
1l HTepaKTHUBHUX TMNEepCOHAaXI B 3 MNPpPHUPOJTHOIW MOBHO:I
iTpoBHMHU HJOCBI .

Il Hmu ™M BaXITHUBHUM HamNpSsiIMOM €B OCyWICOTBEAMAM  PHEPAMICHTHp
e o0OMe xe HI oO0buUuucaoToOBAaIbHI pecypcHu H € 103 B
BUMUMHA HAaKNIaJHUMHU BHUTpPpaTaMu. Y TaxuXx BHUNAaI
poboTy 3 API, JO3BOJNS YU 1 HTETpPyYyBaFTuU MOXII]I
OpUCTpPOT ,CcRBT®O®MIOD MHHA ONOpoOrpamMua aBTOMAaTMHU3aMmli

Oxkpiwm ILbOT O, C++ 4acTo 3aCTOCOBYETHCH
nporpamMHHUX PpIi me HHSIX, I e 1 CHYE€ HeoOX1 aAH1ICTHS
bynkni i 0e3 3MI HHU OCHOBHOTI apXiTeKTypHu. B
OIPOEKIOBBOINAE POZMUPUTHU GYHKIDI OHANT CHCTEM ]I
revepainii 3B1TI1 B abo aBTOMAaTMU3 aImi i B1 IImMTOBI ,
C++ CTae BaXJIHUBHUM 1 HCTPYMEHTOM y BHUCOKOH
BUMAaraimwThsH edbeKTHUBHOI 1 pHOTOCONTEHK T B M Quer 3y 4 HIMKMO ]I
OPOIAYKTHUBHOCT I

9 g O X = w®W
o T O o I
™ © O X

BucnaBrmwopuctaunusag C++ ngnsa Be3 aEoMDIAN bl H 1M AyP
h§ aX, KONH KPUTHUYHHUMH € TNpPOIXYKTHUBHICTGEHB,
anmi s y B X € 1 CHY U I CUCTEMHU, po3poo.
epuctuxkam C++ 3abeszmeuye BUCOKY IHIB U]
BO AXT YyBABPHOBAaHHUX CHUCTEM, 1 TPOBHUX PpyI
M peanbHOTO 9Yacy. Y TaxuwXx ceopre 0B U IIA
mi o TEKCTY T a I1alor osa B3aeMoOgl g,

o 3 N 0o
T T H R M
O o 4T R
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pime HHS 3 BUKOPHUCTA aHHS M3 HIATYIYHUMHXO T 0 O MiITHPTOEMI €CKi TB)
OPOAYKTHUBHOCTI
BonuHnouac BUKOpPHUCT aHHZH C+ + Ma € i CBOI H

ctrpymMmenaTtTiB Ta SDK agas poo6ortwum 3 OpenAl API
ani3amiaintudHTBP 1 o Y™y pJ,SOmMNo 3 Ay T wrRmEY € 0

AP <D —
+ =00z

KJaJaHIEe€ po3poOKYy. Y nopiBHSHEHI 3 MOBaM
KOpPHUCTOBYWOTBhCS Yy chepi MTY4YHOT O 1 HTEIEKT .
+ morpeObOye O1anpbme YwYacy, pecypciB 1 HaBHYIO
Onuack, He3BajXamwmdyu Ha Ii 00 MmEHKee W HMQ B oCrlo +y 3
chepax, Ie BaXJIHNUBa B UIAKODI A T a HHU3 bKOpPI B
iHTerpamnisa API Chat GPT y C++ € mepcmnexKTHBH
OpamNOKOTbh HAaJ BUCOKONPOAYKTHUBHHUMHU Ta KPHUTHUIU
JO3BOINSE€ NOBOEATHU CYMOARLMHUX MOBHHUX MOAgEeITIewHn i
CTBOpPEHHS MacmrTaObOoOBaHMUX, Hanali WHUX 1 edeKTHUu- s

Cnucokxk 6uKoOpucmamnux O0xuepea:

1. Brown T., Mann B., Ryder N., Subbiah M., Kaplan J. D., Dhariwal P.,
NeelakantarA., et al. Language Models are Fe8hot LearnersAdvances in Neural
Information Processing Systen2920. Vol. 33. P. 1872901.

2. Purdy A., Large Language Models and Their Applications: ChatGPT and
Beyond.Journal of Artificial Intelligence ResearcB023. Vol. 67 P. 45-68.

Y 1 K004.89

OCOBJHUBOCTI TA HAINIPAMKHU BUKOPHUCTAHHA I HTEIJE
CUCTEM

CkpunueHKo 10.6.8au B u o emaiseni00lr6@mail.com

HaykxoBui# KepiBHHUK: K. T. H. , JomeHT MipomHude
Taepi ti cObekpwmia 6 H U U azpomexHONO2I 4YHULIU VHI 86ep
Mo mo pmunoeo

Axkmy ansvni cme ma n o clmavinbovenkuai nrppoodiyieecmiu 1 H G o p
i 1ThCTBa ONpuU3BEIH OO MUPOKOTO BHUKOPHUCT :
3mevYeHHsS Aas peaniizamii 6e3niui OpUKIa
B OIporpamMHOT O 3abe3mnmeue HHH € 1 HT €T eKTY
anlTeHO QGYHKINI OHYBAaHHSA €JI€eMEHTI1IB MmMTYYHOTO
OyaIsspHOCTTI , OCKI1IIbKMH 3a0e3meuyIOT b BHUDPI I
alauy, 1K 1 pamHi me Tpaauni WHHUM ONporpamMHUM
MO XIJIHUBO .

3 ypaxyBaHHSAM AaIKITyydaHJOBIHOO ci HT € 1 € KTy Ta 1 HT ¢
e Ma, METa HJOCIHNI1 OXe€ HHHA HNOoOaTAT ace€ y BUCB
TUBOCTE EH 1l HTeneKTyaladbHHX CUCTEM, a
THYHOTO 3acCTOCYBaHHGZH. OKpeMO CHME3IT®RIMSI HE M (
3HOMAaHI THUX Tanys3sax JO1STbHOCTI, mo Ol JOK
1 Ta B3HaAaYHUMKA NMOTEHNIan aaIsi1 MaWOYyTHBOTO

Ocnoemni Mamepi anu 3PwcTd DWCE HH ALD O 1Y KT U E
o0OUyucnwBalbHUX MNpUCTpoOoiB Ta po3pobOka cydgac
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3MOT Y BUpPpI MyBaTH™ MU PpOKHH COHEeKT?p 3 aB
O Ko oaHUZX. OngHacx, NOoOmpH BUCOKMHUIMH piBeE
onuHibaremwmye 3amgadq, o0 s 1 KU X CTBOpEHHIH
maeTbhbcsa mnmpbop O6xe Mmalddu H utMa  [a K 1 CKJIaJaTHO BHY
IapTHOTO NpOTrpamMHOTro 3abes3meuyeHHS

IbOMY KOHTGEKCTI 1 HTEe T eKTyanabHI CHUCT®EMFV
€ HHBIQH M ApKk@3 poOneHni nagas pobdotwum 13 cuamabod
THUMU O0YHMCITIHOBAaITbhHUMUI npomecammu. I HT
Aa4YUTHU SAK MNpPOTpPaMHY CHUHCTEMY, mo 3 JAaTHa
MeTHI # ramxtysi, j1180) TPhaMBOWIiI IARKI1 NEBCST T MMI
yBaTH JNTKOAICHKI 3m110HOCTI 3a paxyHOK 00DC
HOOCSAITr HE HH 4 n5 ¢ ©a B nleSH0u]x. udiynHekiln i [0 HY B a HH 4
Onui ©O6a3uw 3HaHB aboO MoOmTenl TP eCIOMKOITTHOO 1 0 0
g1, MakKcHMalalbHO HaOnwumuxeundpwcagodidpuponunori

KopoTko OKpPEecCIHuMO OCHOBH.I XapaKTepuUCTHK

CT
H
K
0

I< O

-8 e

e 9 ®r ®zZzo®s3 oo

s
o

O MUV Y O 90 90 ovv ™

ncrT
a €

€ M. OnHi e w0 3 BaXJIHWBIHKX ocobOnuBoOCTEH I C
b MJISIXO0OM HAaBUYaHMATHI CCTABMOMMA BY M HBW KA , H € IHu
i OHYBAaH”HHIHA, aie %4 conoco0i1 B CBOET HI0B € )
pMani HHUX BXOJAI1 B. Hamni, BaXJIHUBOKW Xapak:

X H 4 agJanTHUBHI CTGSH, TOOTO 3 07amHIYX TP a3xpidbep

enbauveHHUX 3 M1 H BIacTHUBOCTE®EH 00’ eKrTa
oBumura. [8 5] Ta 1 HmIMHX NDTapaMeTDpPil B
M U I 0 HOBIUHX y MO B i 3ajgauy, a T
€ HHSA ynpaBniancskugunopi moe & MmyE . D
€eKTyalnsHI CUHCTEMH 3 1aTHI I 0 0
1 30BaHUH BUT IAI. [IpuxkamamgomM MO XKe CHyTr
O mpeacTaBUTHU y BUTITAAI bopMananpbpHHX a
cupsaMoOBaAHI H a 00poOKYy 3 M1 CTOBOI C
YHOMY oOOYuHCOTeHHI . 3aBOAgKHA 3 0TaTHOCTI ]
ocTeh KoMOD’ IOTEPHOI TeXHIKH 3 KOTHITHUE
BUDPI Iy Ba TOUT puepOboyOoIoITEbM HUs, K HIOO YIH O T O a Ha JA1 3
y .
ChOTONHI MHI U q1€Hb I C axTuBHDO BUKODPHOC
0OCTI THAUHU, N1 ITBEpPAXKYWYHU CBOIW yHI B
Tman, BOHHU JONoOMAaraitioTb BHOWTIHDBIYB aHHBI] art
1 HH 9, Hanpuigkinang, §Tpaa.Hclop THAMGA3 MO T W K E
adiB oOcCBIiTHU Ta nxopocnux9 3cypa2xvganmioan
OCHOBHHUX HamnpsMi B 3acCTOCYyYyBaHHS 1 HTG®EI
pobkxa mpupoagHOTI M €0BOMI 1 (BB U KT OOPIWDCCTOABHAHKSI  ITHO aM
aTHWH3O0BAaHUZX nmepekxknmamgadi B, 11 0 BUKODPHC
yBaHHSH 3 KJI1 €HTawMu, B aganTHUBHIX Ha B
X TEKCTOBHMHX Ma CTUTBIl BpP 1; MEeNMHIbA T(paIMMaKR1 31 P Maid
B
1
X
i
0

OHS}EE]:IN':!.EI(‘D)E’U

MU @ =0 -4

W = R =T

U X cueHapiiB PO3BHUTEKY nonxai i, reHepa
b HOI i Hpopwmanmi i (po3nmi3HaBaHHE Ta aH

6e3zmnmexkwu, MEe AIHUIHUHH, aBTOMaTHUR aINni i B |
B JaHHUX T a bopMyBaHHSH H a i 0 CH
TeXHIKa Ta aBToOMaTHU3aNlsig Ppi3HHUX MNOpoOoIEe
1 HIIOT O 60Ky, MTyYy4YHUMHA 1 HTEeNEKT, A KUHU I
eM, Mae mneBHI oBoe xiew H@Y Tcajioc hrbo8smcpmixenta 1 ,
oO0OMe xe HI 3 IaTHOCT.I 10 CTBOpPpEHHSH HOBUHX

H e R R ZOEN<Y WSS

167



Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

CHOB.I nonmnepentHbBO B3aKJIaXleHHUX aJITOPHUTMI B i
omM601 HyBaTu BIOJOMI 3 HAaHHSIH, AT @OMM GHEB GPIBRE HT
€EHepyBarTH™U i HHOBami HHI KOHIDE mmi i 0es3 BTDp
be Kk TUBHUMU JNTHIE B MexXax 3ajJaHUX BUXI THHUX
aKOX [0 cma0bkKmux CTOpIiH IC rt1a ITY4YHOT O i
B1 ACYTHI CTSBH OIAHT yei HHE a > J WIBOU Mi HI T 5 yXBaldleHHS: H
KpimMm ToOrO, J0CBI 1 BUKOpPHUCT aHHSH reHeparTmuuBH
OTpHUMaHHSH S K1 CHOT O pe3ynabTaTy notrpi OHO g i
OPOTHIE XHOMY BHODAaAKYy TKOIWHAa He XOMBpymBMYIe .TY B
CTocoBHO nmepcmekKTHB BUKOpPHUCT aHHSH I C X 0
nocTepiraetscs OIPUCKODPEHHH4 TeMOi B BIpPOBa)]
Upil me HHH TpaHCHODOpPTHHAX 1 AupoOuh2Zhx wpwan
npasBy, M€ I U UTHoHIyo, . OB/mBoncexkoyH a 1 € H H 4 I C 7 03BO
1 Apbmy TOYHOCTI y OpUUHSTTI1I pimeHSB, P O3 IHUDI
IOAMHY BiJg BUKOHAaHHSA PYTHUHHHUX BHUAI B poodiIT 1
TpaTeridyHy JI1sSIbHICTHGH

Bucna@®xwme , i HITheHJl € KCTHYyCAT € MU € B AT OMHUM 1 HCTD
i1 9aAbpHOCTI , 1 0 BUKOPHCTOBYITHb nmepemnosBi T €
03BOJSITH BUDPI mMyBarTH™ 3agadi , 1K 1 Tpaan:
HTEel1eKTyaldlbHUX 3YyCHUIb 3 60Ky 1 rmamiH3ua 1 i37a B A 4
HaB4YaHHSH, il HTenekKTyanxhbHI cucrtemMu 3abes3zme
ITPUMKHU MNPHUHUHATTSA plmeHb B pPeadTbHOMY dYaci
3BOINSATH cbopmMyBarTH™ HOBI nigxonmwu y 613 HE
3UMTHUBBUXYP IBMIMKK acODeKTax O1AITbHOCTI JIOIWUHUA.

(eI B el -- B o]

—

H X3 2 = =X X
)

o

Cnucok 6uKopucmaHnux O0xwepean:

1. Aynia B.B. Ta 1H. MeTogonoriuyHi OCHOBH
HTE€NEeKTYyalbHUX TPpPaHCODOPTHHUX 1 BUPOOHUYIUX
1. T.H., npo¢. AynivanBesBupr HKpomursubBsr ®uii: 28

2 BenumkxanosBa M. M. Ir yay Hu 1 HTE€nTeKT: npa
Bicnux Hayi ounanvunoi axaoe2Wi2i0.n pNe 6288&2u7x) .un aC.«

3. Jle p 6 ¢ uBu e/B. Mo n1e n110B aHHH4 CKJIaJ gHUX 1 HT e I
Mooenweanunsas ma [ HPopmayi uBDOH. cHam&Muu 1o . e O M
C 4558

4., JoBowum A. C. OcHOBHM TNmpoeKTYBaAaHHS 1 HTE®@IE.:
CymMmu:-Bu@ymIAY, c2009. 171

5. 3eni Hcprkuiiux® OT, B.C Ornsan T a oco0OmTHUMBOC
cucTtKeomun " womepni mexHono02022A2po0o6k490anux

6. Ki i1 xeBHuu K., AkatyaeamaicThsb NOCTaHOBKH
i HTenekKTyanMameap icarxir emma 1 Ghe p2eOn2y3-1A8CM I H/B 5

7. Jyo6kxo, AIIBpor C. B. MetTonum Ta cHCTEMHU WT
moci 0. MenitTomons : ®OIl Opgwmopor T. B., 20109.

8. Mur ans B. . IHTenexrtTyanpHI CUCTEMHU
aBToMo0O1n11B: MoHOTpadia. X.: Maikhnmnanwn, 2018.

9. Mpuiima C. M. OcolO0nuBoOETE Ny HKAIT OHY B a 8 H &I
HaB4YalbHHUEX CHUCTEM Bi1 a1 8Bp Kwm™wuix Humii oW a m®mp®IC I
Hepoucasenoi npuxopoounud@l12g1ydid. YV&pallalb

100 Mlapos C. B. CyyacHUNW CcTaH PO3BUTKY IWMTYyHU
Hnoro BUKOYmpammaeaamy 01 i 8 ceeponeR2d®RRBamyNe k6o.H
C 136-143.

—
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ABTOMATH3 ALl I CTBOPEHHA 3BI THOI JOKYMEHT
OPI'AHI 3 AOII OCBITHBOIoO nHNPOHOECY B AHUHCTAHII

Coxopluytha p me K 1agau e-mail: ihor.sokorchuk@nure.ua
XaprxiegcwvbKkuti Hayi oHalbHUU YHIBepcumem paodioe

AkmyansnHi cmbse ma nochHhaneenva onrnpvovemsn THI U

Ykpaimni AaKTHUBHO TMNEpPeXOITHUTH y umudpoBHUU TWpoOC
OIUuCTaHNI HHOT bopMmomEYyHBMEBHHENL I 381 BRAaKIHUBUM
HbOTro mMpomecy, mo mnmoTrTpebdye anmantTanii @Ko cyd
3 oOUuM BUHHUKA aEcE HeoO0OX1 IHI CTHh BINpPpOBAJJMXEHHS:
JOKYMEeHT ANl € 10, 1K 1 Bl agmoBlganu OapHMBMAM H
3aBAaAaHHSISM € BHUKOPHCTaHHSA 1 HCTpPYMEHTI1IB aBTO
3B1TI1 B, mo AgacTbhb 3MOTY CKOPOTHUTH Yac Haa BH:
edpeKTHUBHI CTh Opraniiszanii OCBITHBOTO THpoOmecCy
OcnHnoemni Mame pi a /Me T @ @c 1ib QINEEEHHHISO.C JE1 P 03 p 0 0 K ¢
BINpPpOBAaJJMXeHHS METOHDIl B aBTOMAaTMH3 aImiil CTBOTDE
Bl AIMTOBI1 oace BUMOT aw nepxaBHIKO 8&:12al0ulgSa pri1 B, E
COpsIMOBAaAHE Ha ©Oi IBUIOEHHSH ebeKTHUBHOCTI , 3py
N1 AT OT OKBOKEBAG XHHIy4Y H U X T a HaBYaidbHHEX 3B1 T1 B B
3 HHUXKE HH 4 TPYXOBUX BUTpPAaTr BHKIapgaul B T a :
JOIMOMOT O IO aBTOMAaAaTMU3 aIMmii THIOIOBHX omepamiu
JTOKYMEHTI B . [IlpenmMeToM TOCIHI1 IBEMHHEY B AEHHEDP 0T
0o0poOKH 3B1THOI JOKYMe HTa aIni i npu oOpranisan
bopMi . 3o0kpewma, po3rnsgawTbhcsd METOIHU aBTOM:
cydacHHIKX 1 HCTpPpYMEHTTI B 1 TeXHOITOT 1 W, T akKHX
il HcTpymMeBETBggpeHHsS aiarpam Plant UML [ 3] Ta 1

Writer [4].
36imna OokymMeHmayi a 6 0C8I MHbOMY HpOYeEC.I
3B1 THa MJAOKYMEHT aTI il 4 y CHCTEMI OUCTAaAaHII HH

JOKYMEeHTI1 B, AKI MOXHa Kilacudbimw:yBaTuHu 3a TakH
AagMi HicTpaTuBHAa 3B1THI CTG®hb: KypHanTuw 3 aHAT
rpad¢i xum Ta Ppo3KITajagH OCBITHBOTO MNpoumecy, Hakc
MetTonanguumHa 3B1 THI CTG®B: NJaHu 3aHATGH, Me€
AUCTaHNI WHUX KYDPpPCX BHABRY awyWIH W XM MM QT eéipiina 11 B .
Oni HwBam Th HaA 3B1 THI1 CTG5h : 3B1TH 3 naboparTo
OATUOITOMHI pobGoTuHU, pe3yabTaTH KOHTPOIBHHUX 3 ax
YVeca Taxka JTOKYyMEeHTa aIi g1 TOBHWHEHAa B1 IMDTOBI1 H14atT
3 0kpemald0IOC8T:¥Y2 015 . BaokvMi ¥ B @ My MeCHITEOKOTO 1 T 'y € 3 a
3pPy4dYHOCTI qJTocTyny X0 JOTOKYMEHTI1IB Ta 1 XHbOTI
npomeciB CTBOpPeHHsS, oOGOoOpMIEeHHS Ta aHamlli3y I
nigBUMmME HHA € Pe KTHUBHOCT.I OCBITHBOTO TNmpoOmecy

Buma 0o 36i munoi Ooxymeunmauyi i

3rigauno 3 IOCTY 3008:2015, 3B1 THAa TOKYMEHT :
PYKTYyDpPY |1 BiAnmMoB1I 1aTu CcTaHZapTaM O0GOpMIE.!
TYaAbHOI CcTOpPI1IHKU, 3 MiCcTY, OCHOBHOI 4YacTHUH

(@)
=
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Enexmmaon ook ymenmoob6iec 6 o0ce6i mi
ABToMaTHu3anil g TOKYyMEeHTOOOITY ChOT OITHI
BOpPOBAaAXEHHAM €I€KTpPOHHIHEZX CUCTEM yOnpaBIiHE

TOKyMeHTOOOITr 3ab0e3medyye HHU3KY TMDepeBar
MBugkictsb 1 3pPYYHI CTBh JAOMOXKNWIYR 3E0IE [XITIpao THIH(

XMapHHUX CXOBHUIAaX 1 O-Yy K@ar OO P Yy UHRAEOSMBD, 3 I 10y K Jb IO
MeEepe Ki

ABTOoOMaTHuU3 ani g npomeciB. BukxopucrtaHHSH c
na1atTdopM D03 BOISAE aBTOMAaTH3yBaTHhU THUIODOBI 01
mepeBiOpikTy Tpao M1 I T OTOBKY 3B1THOCTI

3aomangxeHHH4 pecypci B. 3Me HIIY € Tbh C 4 BHUKOTP:I
BUTpPaTHw HaAa JOTpykK 1 30epiravHsg JOTOKYMEHTI B.

IIi B ume HHSA Oesme K H. EnexTpoHnHUIMU TOKYMEHT
piBHI qJOoCTynmny I 0 JO0OKYyMe Hfp BB U H BUEDPpOO®CTD
Ni TTBEpAXKEHHS aBTEHTHUUYHOCTI Ta 30epexXeHHSI I

TakumM dYHHOM, BIONpPOBAJJIXeHHH4 €ETEeKTPOHHOT O

KPOKOM OO 0OiABHMEHHAI €(PEeKTHUBHOCTI OCBI1ITHSBDO

Cmeopennsa OoKyYyMmMeHmMuydismaeiHcmpy meH

Aans cTBOpPpeHHS 3BI1THOI TOKYyMEeHT aTnmi i aBTO ]
HCTpPYMEHTH:

Mar kdown. ITe MO B a po3MiTKU, 1 0 3abe3mn
bopmMaTyBaHHI TEKCTY. BowHua 703 BOISAE MB U J K
JOKYMEeHTH ,KOSHBIE pTyHOR®CS y pi3HiI dopmMaTu, 3 0]
T a
0 H

—

1 Hmi . Markdown € 3pydYyHUM OIS CTBODPEHHH

OBIEHHS 4Yu nyonixkxamiti

Pl ant UML. [le MoBa omumucy nagiarpam i NpoOT P
UML-1i arpawm Ha OXC H®@BHC ITBE.K CcBomBa1 703 BOISIE B1 3 )
CTpPpYK U YHU MoOopageRi 0es BUKOpPpHUCTAaHHSA Tpadi
aiarp y BHUT T4l OpoOoOCTOro TEKCTYVY. Taxui
I1arp y NTOKYMEHTH Ta aBTOMaTHU3aNli 11X OHO

Libre fice Writer. ITe TEKCTOBHMH TmWpomecodyp,
bopwmMma B aHHI 3B1T1 B 3aBAAKHN BHUKOPHUCTAaHHIO C
B 1 OIHI1I CTHB JOKYMe HTa ami i J€epXkKaBHHUM cTaH
T U U X CTOpP1 HOK, b3 MIa Ty HmWMWMX0O 3 @ O € M¢ H Triapd.J |
Wr TaKoOX Mae€e 1HCTpPYMEHTH aAIlss poboTwHu 3
1 H 1 €1 Ta aBTOMAaTHYHHUM CTBOpPEHHSAM TImepe
3acTOoOCyBaHHS HHUX 1 HCTPYMEHTI B JAO03BONAE 1T
oO0pofMEHTADKT, CKOPOTHUTHU dYYac Haa THUIIOOBI 0 |
1K1 CTbhb HOTOKYMEHTI B.

Mar kdown sax i HcmpyMmMeHmM O CmME8OpPpeHHSA e e

Mar kdown € OIpPpOCTHUM T a edpe KTUBHUM 1 HC T
CTPYKTYpPOBAaHHUX JAOKYMEHTIi(gBo.p MAaarBy/BsakiIH 1 ¢ B 0Bil IH  JJI«
mB U JAKO 1 6e3 npobnem ¢GopMyBaTHuH TEKCTH, o0 ;
BCTaBKH 300paxeHSH T O IO . [Ilpmy wmWHrOMY MO XHa 3
BUT IS A1 NpPOCTOTro TEKCTY.

Mlpuknang cTpykTtTypu 3Bi1iTy B Markdown:

SR TE R SR

o <

= O = O

O"*U"Ud'—]ONQJP—]

o oo B
= o

H
o

# 1o9' b fts o CHEEPEiNcts s SISk
## 1l My

vjSMis oMk, . .

## [ Mmdatse dzO Yy OMmls d dzO
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#H## 2Oz’ L ftojHABBI Isdes’™ 5B dZzOMis'

vdSMmls " HieSL H® dzz tsmdetso dets’™ yOMmisddaed. . .
## 1 dStstedmlsOdz HYJ tej d&zO

1. [ydtejds 1

2. qjtejds 2

Hi aepamu y ¢opmami Pl ant UML

Aas cTBOpPEeHHS i ailppai HY €3 BIUKDYP HTAE DB BaTH
Pl ant UML, sgsxwui# 103 BIOiJairep arveuH e3p yTBeakrcuT oUBMALX o m u
ans Bi3yaniszamnii mpomeci B, CTPYKTYPpP abo Monx

[Ipuxknonan Kooy oad CTBOpPEHHH I1arpamMmu:
@startuml

actor dlskzHj dzls
actor 1 d¢ dzOH Oy

participant "LM S"as Ims

glsHjdEls | ms : 1 OufmddzO' L O9 H Odzdz™

Ims -> 1 d&¢ dzOH Oy ] s Hisdidzj dzgdzw ftots dzseo j L Ooa H O

1 ¢ d&zOH®yl ms : 1 jtjo 6C O L O9 H Odadaw

Ims -> wlskzHj dzls 1 oBteslsdz 2 Lo wiL €

@enduml

[Ipukmomapg CTBOPEHOTO 13 HbOTOHAaB@AMEL HA@ padi -«
pucyklky

LMS

CTyneHT Buknanad
1 1 I

1 1 1
i Hapcwnae 3ae0aHHRA o
) T 1

. I
MoelOoMNEHHA Npo HOBE 32B0aHHA

-

|
I . _ I
| | Nepegipka 3aB4aHHA >
| _ 3BOPOTHIf 3B'A30K :
I | I

CTyoeHT Buknagad LMS

Pucyndqlu alr pawma, CTBOpPpEHa aBTOMAaTHYHO 13 TEé¢
PlantUML

Do p ma my x a innLibreOffice Writer.

Hn s 3ab0e3meuye HH A B1I AImMOBI1I AHOCTI I O BUMOT
LibreOffi1ce Wr iotpeurc Tvaomel OQIYITIM aBBWK Ma T H3 0B aHO
3B1T1 B, 3 0KpemMa ye pra O ImwaHOtu1 o M o 3 BCOTIMWIMOTB,.  HIRin
mpudT u, Mo a4 CTOpPI1 HOK, M1 XpSOIKOBUH 1 HT e pB
Bi AmoBigHO nTo0 HOpMaTuwuBIINABLO1IB.umor , Taxux gk [
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A6 mo maymiuaz ac meé ope HHa ma o06poo6KuU

ABToMaTHu3anil g
HaBaHTA aXeHHS*
BUKOpPpHUCTaAaHI T

Pandoc-n 1 #

oDT).

PlantUML—n 1 s

LibreOffice Writer —
JOKYMEHTI B.

Bash-x o MmaHnHUHU

Mo ocn ue6 oc mi
Jns oBBmMpI XK€ HH S

po3pobur
B

ONpoBaaxuUTH

OB CCTHMH

=
o

I nampayi a
Hdn 4 BOpPOBA/IXEHHH4

00X1 oH

e

H

HU3 UTHU
B' 43 KY

W oW o=

u

(0)

yHI BepcamnabHI
bopmMaTtu Mar kdown

H a
aKi

I I s

npomecy CTBOpPEHHSH

BHUKIapgadl B

T a

361 mHoOT 0 o

3B1TI1 B

aaMi HI cTpar

nporpamMHi 1 HCTpPYMEHTH:
KOHBepTBuiMiar kadmowme T i HOI

r ¢ He praimirip aliML
OCTAaTOYHOT O

Il HTepunpeTarTopD

6 Mpo6aaocdHeHHS:

3anNpoONOHOBAaHIMHX
ma O 1 0HHU

bopmarTmu

bopMaTyBaHHSH

O J1 A a BTOMAQTMH 3

MEeETODI1l B y k
o4 pi3HHU

T a Plant UML B

HaB4YaHHIHA o 0 4 BI/IKJIaI[a‘-IiB T a

a6 momamu3 06 adHUX

po3pobOutTu maObOITOHU

CTPYMEHTH B

C

CTYAEHT

I Hcmpyme Hmi 6 Y
aBTOMaTMU3 anii y

npomec

I 4 pi3HUKX B U ]
HCTEMH ynpaBJi HHS HHSBBO a HH S

HaBaHTa aXCHHH4 H a BI/IKJ'IaI[a‘IiB,

M

1K ydyacHUKAaMHU

Pes3synovmamu
BnpoBapngxeHHH

w I

ME€ HIUIUT U
B1 THOCT

w

BucnoekmxkopucrtTaHHH4

i

9yac
, a

6 M p o6 aocoeHHS

O3 BOJIHITTOABABPMAP VN3 yYyBATHU

H a
T a K

1 HCTpYyMEHTI B

OCBI THBOTO

a T a K O 2

npomecy.

Mar kdown 1 P

CTBOpPCHHHA T

B HUUKOHAQAQHH4 T HUUIDIOBMHUIX 3
B3aeMOOgl 0 M1 X

OX HNOKpPAaIIUTH

BRHCOPY WE BAIBI

a 00poo6:
aBJIaHGBb,

CTBOPpE

penaryBaHHS*H 3B1 THOHT JTOKyMeHTa ai i, T akK@¥uX S
Writer T a Bas h, 3HAa4YHO 3 HHUKYE yac, He o00XxX1 &
JTOKYyMEHTI1 B Bl1 AODTOBI1 IHO I 0 BCTAaHOBIEHHKX mp
NoKyMeHuTamaObes3znmeuuye ii aBTOMAaTHUUYHY 0060poo0K
OCBITHBOTO npoumecy. Kpiwm TOT O, BUKOPHUCTatE
B1 ITOBI1 IHI CTH®hb 3B1 THOTI JOKYMe HTami i J€epoxa.
AaBTOMAaTH30BAaHUX CHUCTEM 0011 & pXTAT MMea JII By B Ul
4 KOCT1 OCBITH Ta onTuMiizanii pobOoTHU OCBITHI

Cnucokxk 6uKoOopucmamnux O0xuepea:

l. ACTY 3008:2015. Il ndpopmami s T a J OKYMEe
Te X H-iKknnii .B, —28 1.

2. Mar kdown [ EnexTpeun®PrikumM pe giyogerly.ny

https://www.markdownguide.org/l a T a
3. Pl ant UML

I[aTa 3 BCPHCHHHI:

4 . Li

breOffi

https://www.libreoffice.org-Ta T a

05.12.2024.

3 BEpPHEHHS:

172

3 BE€pPHEHHS  :

05.12.2024.
[ E 1 exPrepronnamH uaiio cpreycmyyp: ¢ |ht t ps : / /

c e Writer — [PRIKHUKMT p OIIDEHKWY T Y] ¢
05.12.2024.
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BYAIOBA ABTOMATH3 OBAHOI'O POBOYOI'o MICHOA BHUKJ

C

OPTAHI3AINIT OCBITHBOI'O NPOUECY B JUCTAHIII

ok oplHy acpTie # Kk m1a 1 a 4 e-mail: ihor.sokorchul@nureua

XaprxiegcwvbKkuti Hayi oHalbHUU YHIBepcumem paodioe

= SR s!

Wz oM R

T W 3 O\

AKmy anwv Hi ¢c mb ma n o c¢ nllaenpoe6xki an HIpoo 0 M@ MW A H I |
aBYaHHS CYTTEBO 3MIHHB PpPoOaXTb BHUKIamgZawga, 3 0
npaBail HHS unudpoBUMH pecypcamMu, T a3mMaub € B ar € 4 €
poBeaeHH Ol HIOBaHHS . ABTOMAaAaTHU3-0R@HE p o
HTerpamngi "HUU 1 HCTPYMEHT, A KHUMHU HDTO3BOMNSIE BHUD
Ocnoeéni wmamepialle qocmni likemmsm. CIOpPpsSIMOBaAaHE
OHIme onoi i T a cTpyKkHmyamBm HARMe H HI® B&EUUEBY&KIamgadu

by
71

KiCcCTh OCBITHBOTO THmpoOmecy, 3abe3neuye 3pydyH
1 HCTpPYMEHTa aM¥u. BowHuo 6a3zyeThcCsd H a aHamIil:’
aBUYaHHSAM, OpaKTHUYHOTIO BIONPOBAaJJ Xe HK:DXKaBTOMaA

acTOCYyBaHHI MeTOIIl B aHalIl T THUKHAU OCBITHI X nOaHtd
Apxi mexmypa aemomamu3 o86aHO020 pobOOYOSO MI
3azanvHi npunyAPIM apxi Meyktmy pMuo:1y 1 b HHU M, M a
a 1 HTEerpoBaHUM.

OcnoeHni mMmooyani APM:

1. Monyns ynpaBianiHHS HaBuahHnHsSM (LMS)

2. Mep nymTtromaTuszanii 3aBdgauns (CLI, API)

3. Moayns aunwanitTuxu (Big Data, ML)

4. Moaynp KoMyHHm KadiopyNMHRET

5. Monyns ynpaBuniuHHsg npoextamu (Git Hub, 4

Texmnuni uni s6umoeu 0o APM:

1. Bzaemongi s uyepes3s AP1 3 LMS Ta 1 HmMUAMHU C ]

2. be 3 mexkray njganmru x8 i BUKIamgadyl B .

3. JerkicTphp y BHUKOpPHUCTAaHHI .

IIpuxnao peani 3 aYy iBil napxmitmye kLiMSp un:a 6 a3 1 Moo
y a0 i1 HTEer poBamHO MOJAY b CKpHUIODTI B o7 s aBT
porpammyBaHHi T a aHall3y YCHYHIHOT BOJPCHIWIA € B
umKkopucTtaununsam PHP i 103 BOISHE aBTOMAaTHU3yBaArt
aBaHTaXeHHS Ha BHUKIagadiB.

v CTBOpPEHOMY aBTOpOM MO Y TIi Oyno pean
OXKIHUBOCT.I

1. ABTOMaAaTuMuYHAa MNHepeBI pKa 3 aBaaoHbp.0o 0Moyany 15s
aBIaHb 3 MONpoOTrpamMyBaHHSI .

2. Anani 3 pe3ynIbrTarTiB. Mo anyns reHepye c
KJIaJgHi OIn1s CTyAEeHTI1 B 3aBAgaHHS .

3. I HTerpangis 3 XypHaIZIoOM YyCHOIlMHOCTI Mo o d

O €EITEeKTPOHHOTO XYy pHaIJBYH U W3 ao00e31 NKe YpyeK3UywlT hOTEas3Tm €
Buxkopucmanna LMS sax 6a3 06020 KOMWNOHEHmMA .
Anpom APM e L MS , s Ka OJO3BOIISIE:
l1. YonpaBunsTuU KypcaMu Ta MaTepiamngTaMu.

2. IIpoBOaguTHWU oONlI HIWBaHHS Ta TeCTYyBaHHS .
3. 3abe3nmeyyBaTumw KOMYHIKaNniow 31 CTyaeHTa.:
4 HanaBaTuys BRI MHAI CTH . IPO
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HHopi e6uanunsa LMS
Mo XTI HBOCT I neskKkux nonyaspHnux LMS HaBegeH:

Taonwudlio pli BasaaEsas L MS

LMS Oco0JauB( Ile peBarm He noai k
Moodle Bi nxpure F'myuxicrt CxnmnapnHi
i HTEeTr pan HalJaIlTyB HaJaIlTyB

Blackboard| I1i n T pu MKk a 3pyunuih iH Bumcoka B
Google Mpoctor| lHTerpamni s OO0 Me xe H I
Classroom BHKOpPHUCT CepBicaMHu byHKII1 O}

W g g o mwHHdH o0 W

5 W o

WO 0 OV H O

[Clse}

(¢]

o ©

o o8 A

I nmeepayia LMS i3 306HI wWwHI MU [ HCmpyMmMe Hma.
laTerpamni s L MS i3 Google Wo r ke sHpraacmen, Zo

3 BOJSAE N1 IBUAUMUT U ehbekxk THUBHICTGHb OCBI THBOTO
Oes3smeuyye CHHXpPOHI3amiwW 3 ATOKYyMEeHTAaMHuU, Taoc
yaleHTaM CcHODiJdIbHO TNpaloBaT W—JHEArJAK 03 acBT/IBaOHDHKBM UT
OpT aHIia3BOYBAayJIBbAHTIM MHA T € p1 a I U . 3aBaOASSKH 1 HTETD
epiTramwThbCcCH B XxXMapi, 3a0e3mnedyywyH JOCTYTIME
Ja€ MOXITHUBOCTI iHTer pamni i 3 LMS nns opra
Mi Hapi B. Buknanmgaaii IM OBX ypTeba JIIbPHOOBMOYyd MMTAKC 171, € K3 IR
JalbhbmMOT O TWepernsagy Ta HaJgTaBaTH CTYAEHT aMM
T a0b0bo TomocoBHH 3B' I3 0K. IHe nmo3BoOoOansse 3ab
OPOTHOTO 3B' 3Ky B yMOBaXxX JAHUCTAaHNI HHOT O H

Cucmempaa ¢y i nna eepciamu Git Hub y ckxkanaoi A4
CepBic Git Hub [ 2] MO XK€ OyTmnu e e KTHUBHO
oOrpamMyBaHHIo, ynpaBIliHHA OpPOEKTAaMHU T a c o
peBarammMu €

lllpakTuuHEe OCBOEHHS CHUCTEMHU KOHTPOIIW BED

BOpPWBAaTHU pemnos3uTOpPIl i, BUKOHYBAaTHdU OCHOBHI
2CniBnpauns T a KOMaHIHa pob6orTa: 1 HT Eer pol
yA€HTaM npamgoBaTH HaJI CHNi1AbHUMHAI33 MPBEHRT A M

OCKOHAaAQIKWBaTHU HaBHWYKHU KOMAaHIHOI BSaGMO,Z[ii

B3Ny o6ni kami s« ONpoe€EKTI B: nnmaTdopwma BUKODPHUC
OIUBlAyalbHHUX abo TpynmnoBHUX HOPOEKTI B, MO CI
41l HtTerpangi a 3 1 HIIUMHU Ce€epPBIl OAaMIHCTPEYMNHEHEIL €
/ CD, aBTOMaTHU3 amii TEeCTYBaHHSA Ta aHamTisjly

yaIeHTI1 B.
GitHub Taxox cnpuse GopMyBaHHIO Yy CTYaAE€H

0OXO0YyWYH y4acTh y Bl IKPHUTHX NMPOEKTax i
HOyrTHisvM PGAYXTI B IT O T OB U MH JO-C B P& T O KHRBAaCYy4YacH
Mo ocn u 6 0 ¢c mi Gi t GliutbHutbc t Awtnisan s 703 BOISE a
peBipKYy CTYINIEHTCHBHEKIHX OpoO€EKTI B, BUKOHY Y
OTpPaMHOT O Kooy, CTaTHUUYHWIEHe@e pani ©® BPOTDPB!
MUITKH.

IIp uxnaou 6 UKOpUCMAHHSA Git HY b n mc naiaigiii ma »
KpPHUNOTOB.I MOBHU TNpPpOTpPpaMyBaHHS» CTYIXAEHTH BHUI
BOpPEHHSAM BebOcauTtTi B. Git Hub 6yB BUKOpPpHUCT
e pilrcamHiumgb Hioi poOGOTHU HaAajA MNPOEKTAaAMU. 3aBasdaK
omec TmMepeBlI pPKHU BHUKOHAaHHUX 3aBIJaHB OYyITO 3 H:
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OBYyBaBCS IOISi aBTOMAaTMHUIHOI nepeBipkKH

H 0 . Hanpuxknapgiaiacuapae R a J bIHEl pCeTBb CTPYK
OBaHY QGYHKINI OHaIbHICTHSH nNnporpamMHOT 0O K
TU OTpPHUMYBaAaIHW aPBM3MA,T UMM UMO BB®IPDIT M UGN
BaTH CBOIi MNOMHUIKIH. KpimMm Toaw, 3 KGitHub
NimMHI CT 5 BUKOHAaHHSH TecTil B, 1 0 3 Ha 4H
b BUKIamgade M. ITe J O3 BOISIO 3o0cepengu
1 B i HagaHHI 1 HAUWBI1 AyanalbHUX peKOMEH)]
orii H® HAIREQ H T &K HIH I H a BUKIanpgada,

TaM PpPO3BHBAaTHU HAaAaBUYKHU poboTwu 3 1 HCTCF
AM acODeKTOM 1 XHBOTI baxoBoi N1 X" O0OTOBKH
Aemomamusz ayi a 3a O0O0ONROMO2OW NpPpOSPAMHUX 3 a
BuxkopucrtaHHSH omepamuxi Hoyi noowEciTHeaMm i L i3 y
MaHAZHOT O psSaKa (CLTI) 3abe3mneuye nanartdor
paBIi HHS HaBYalbHHUMHU MaTepiamnaMu Ta THepeEBs
A6 momamu3s ayi a nepegipxﬂﬂJcmydMMMGMKuUinma
3BOIJ S IOT b CKTTBHOBPHHIT M 1 Hecprep y M€ H T U b QI O aBTOM:
6opaTtTopHHX I NpakTHYHEPCPOPKR: Bhhaolhmandnf
pPiBHSHHS pe3yilbTaraBalBi3i3zpas@pou@@ackaawkgkcse

X< X Oowoo< ® WK
SEDSESI SIES

5=z oo M
W RS E g m e om S

S@ONN%'ﬂO"'mE

Aeé momamu3 ayi s nepeeipeiKu ogpop Hlxae km np
OTPaMHOTO KOJAYy € BaXIHBHUM acIlOeKTOM, ocob
OrpamMyBaHHSIM. YVrunirtTmu CLI JO3BOIJISIIWTGH B UK.
MITH Ta CHUHTAaKCHUCY: s—hneelplecshi epckka [c4k]p,u mr h ®c si
IMTOBBE JHT &HITaAapTaM CTHII.
Ynpaeni nua HaeéuuadnbWumul TMMa me @M adHl g HUQUT: O p A7
pomyoTh PpoOOTY 3 HaBYaIdbHHUMHU MaTepiamamMu
HXpPOHI13ani f, apXiBYyBaHHS -AIBMEKMEA yIao MW KT el
Tbh THPAHH M.
Ae momamus ayi a ao@ilhi cmpoBmyYMEIHT U T aKoOo X
KOPHCTOBYBAaTHCSI o7 o ynpaBJi HHA cucrTemMam
npuknang Takumum gk -Masamdklveo:g1i1i aur3l L[MS] ,i wgaest
HUX. —aBODMabwmws amizsa gpaeur, y ITIAPKHAMXX S K P € 3 € P B H €
llepesacu npoecpamunux CLI ymuarnim Linux HnHa .
1. F'nyukicThs 1 aganTHUBHI CTH . CLI yTHII
HKpeTH.I
noTpeow BUKIamgadda, J03BOIJ S W0OYHU CTBOpPpIKBAT.]
POKOT O cCIHEKTpa 3 aijn
2. [IpoxlyKTUBHI CTGH . BukxkopucrtaHnHs= CLI 3 a
KOHaHHS omnepamnii, mMo o0coOITHMBO BaXITHUBO IpHU
3. be3komroBHI CTbh 1 B1 JKPHUTI1CTH. bi apmi «
MXKYy€ BHUTpPaAaTHU Ta aJl@NBIO/BAE UB U KHITLAPayM™MaM T U T O
Peszyanoemamu aemomamu3 ayABTOoOME@DpPHAB A NKSH pop
YyAIEHTCBHKHUX pobOIT 3a AOONOMOTrOK CKpPpHUNDTI B 3 H
KJdlangawuga. Ckpunr oI AaBTOMAaTHUUYHOTI I YIHOpP € B 1 p I
U3 UTH 9yacoBIi BUTpPaTH H a BUKOHAaHHSH TUTIO B
pPOOKH CTYyAEHTCBKHUX PpobdIiI T, OymnTo CKOpOYEHDO
01 7pbIm BaXIHUBIX acmeKTax HaBYaHHS I, T a K U
yaIeHTI1 B T a 4YMaOJTKbPHAWIKEC HMHAAT €HpaiBa J 1 B . ABTOoOMaTHU3 a
0Oe3mMeuYyunrH 01 I b II B U JK € T a T OUYHE OIll HIB i

ranszbHOTI I KOCT.I HaB4YaHHHA
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Imy ynuu 1 umenexm y ckaraodi APM.

Anwani mucka Haeullmpwmmwii OJlam eI e KT y CKIaami
AanNi3yBHIKT@KETNX YyJEHTI B Yy CcHCcCTeMax YyuOopasaiI:i
Moodl e, o4 Ol HKH 1 XHB O] ycmonimHOCTI
tTepianis [ 7]. 3a OODNOMOTOKW aJITOPHTMI B Ma l
KOHOMI pPHOCT I B 11 O B emipi oHOIJI € MCUT yBI €1HXTH BBO, M YB WHIaBBJ
HU3bKa aKTHUBHICTBH ab0o TpyaHoOImi 3 Mm€eBHUN
I 0 MmoKpaimeHH 4 HaBYaldbHOTO npomecy. Oe hi§
TanlbHY I1HPOpMAaNIiI W ONPO KOXHOTO CTyl|J/OE HTa T a

ro moTpeo.

Ae momamusz ayildlt wewwiB i pwmue 1e KT aKTHUBHO BHK
MaTHU3anmii nepeBlpKHU CTYIAEeHTCBHBKHUX 3 aBJga
a MH O rcoe pkBoigcyn , Arla ki sk Gr a dieBsTcoomMpaer,u 43HIya T
1 pKYy T a Ol HIBAaHHI4 3aBIaH5b, 1 0 I 03 B (
Tadi B BoHW BUKOPHCTOBYWTHB aITOPHUTMH
Bl mei, TaAaKMX SAK TOUYHI CTGH, J0ridvHi ¢ T5h ,
aHHSA.OT plaaMmu o I @ KOy Al MO XK€ nepesBi |
1 OHYyBaHHS , ehpexk THUBHI CTHh AaJdTOpPHUTMI B,
apTiB KOJQZyBaHHSH

Ya#momu 01 a «xlomyeurn pcabupiirsi Bu anta -4 ¢c Bo ®ic BGR H 1 i
Mec JQO3BONSE aAaBTOMHBRHUHBYBATNAKXOMYHA KAQTMY MC
u MO XYTh OyTmu HallallT OB aHI H a Bl amoB1 o1
I€eHTI1 B, Hagawdu MHAUTT € B 1 B1 IImDMOBI Ii Ha 3 a
KI1angy. Taxki CUCTEeEMH TaKOX MOXYTH I O0TMmOM
ypcu abo opieHTYBaTuUCS B HaBYaJdbHUX MaT
eMo il i, poOuUTH®SH Horo 01 ApW JTOCTYINDHUM 1
KTUBHOCTI1 HaBYaHHSIH

Ilepcnexmueéeu po3eéumkKy.

TexnonoeciyuniOnmpe WH Bwi 0CHOBHIHIX TEXHOIOTI ™
TaglH1ICTBbB 1 HTeEerparnit:i HOBHUX 1 HCTpPYMEHTI1 B 3

T AR A4 0 430
N HE 0 0 & Wwo

o O 0 W< 4 O

MS a6o0o 1 HmI HaBYaldbHI nnatTdopMu. IIe Buw™ma)

a

=Es 0 D 2 T

p
c

a
H
JI

ASBHUX Yy IHTHUX CccTeMax 1HTeppamnali BabernpoHrp & ™
Hb oOIi CyMi cHOCTI 3 HOBHUMHU TEXHOIOTI1 IMHU.
TpebOa y 3axwucTi qTaHUX, 3 0KpemMa ocobucToOfil
BYaHHSHI. ITe BUMAT ae BIOPOBAaJJ XeEeHHSH Ha gl WHUX
HTPOCIHATKY I[yo A1 s1 3 ano0b0ira"vHs BUTOKY 1 HGOGoOopMarun
IHh a xu poOBHHEM Ky . MOXIMUBHUX MmMIAX1B Ppo3B’ 13K
KOpHUCTAaHHSH YVH1I BepcaiabHHX API, 1 K 1 103 BO.
3HUMHU CHCTEeMaMH He3aledxXHO BIJg 1 XHEX Te€X.I
EHMUTH Yac Ha HalTamMTyBaHHSNS Ta ajganTanmimwo,
Terpamii HOBHMX 1 HCTpPYMEHTI1 B 'y HasgBHI 0CB
NeKTOM € mni1aABUUONMEeHHS LUPpPpOBOI T paMOTHOCT.I
CEKTUBHOMYyHBBKOYPHLATHUX 1 HCTpPYMEHTI1I B Ta T¢e€x
me MNMOKpPamMUTH SAKICTh HaBYAaIBHOTO MNHNpomecy,
y 1 HOImMI B, nNoB' iI3aHUX 13 BHUKOPHUCTAaHHSIM HOB
NimMHY agxanTamni o OO0 aBTOMAaTH3O0BAaHMUX CHUCTE M
Bw noeAmromMaTusz oBaHe pob6owue M1 Cc II € BHUKIaAa§I/JI
BaHTA aXe€HHS* H a HbOT O, conpusoOUYM K1 CHIH B
CTPyYyMEHTI1 B, Taxux sk LMS, Git Hub, Linux

i mepcoHAamMi 3 aIilie HAHAIB Y@ @IGHKWIT UTBAH O U T J1 B WO C B 1 T H

176



Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

[Tongansp mi TOCIHIi AXeHHH cupsMoOBaHI H a po3pocd
aBTOMAaTH3amnii, aganTOBAaHMUX OO Ppi3HUX 3 akKiai/y

Cnucok 6uUKOpuUuCmMaAaHUX O0xepeuaua:

1.Moodl e Documentation [FERPPe xmp O HIHMCAT y p g ©
https://docs.moodle.org.

2.GitHub — o ¢pi1i ni it ua CTOpI1 HK a cepBi-cPye xphone Ty
nocTtyny: https:// github. com/

3. GNU Bash, Awk, sed, tar, gzip, grep,wget i ni ima cTopiHnka [ Eux

pecypPcepkuM gJOoOCTymy: https:// www. gnu. or g/ sof"
4.ShellCheck— o ¢i1 mwi i H a CTOpPpI1i HKa 1l HCTpPYyMEHT a [ E
Pexum moctyny: https:// www.shellcheck.net/

5.Rsync — o ¢pi ni i Ha CTOpPIiI HK a [-EPiexxmwryp o m@E I y Ip¥ :C
https://rsync.samba.org/.

6.Curl — odi ni iiHa CTOpPpIi HK a JERe xm mo HIHOUCUT y I § C
https://curl.se/.

7.Coxophyx II. ABToMaTuU3 ami g1 MOBCSAKJIEHHH X
OTOIMOMOT O KO 3aco001 B ITYy4Y4HOT O 1 HTEenNeKTY: I O K
ebextTuBuocTi / 1. IT. Coxopuywebt ¢ x Hlomma mipia ¢ i

Te3unul XoMi xHape xH.aywh&§idumga 624 - Xapki B: TOB
«Apyxapusa Maabh.u a0 202 4.

Y 1 K004.738.5

BUKOPHUCTAHHA T KT Y TOTEJUBHOMY BI3HECI
HEPYXOMOCTI

TapaBoRagoOoprmai@dBi TH e-mail: djwar0962@gmail.com
HaykxoBuih kKkepiBHHUK: K.nea.H., pnpounent Hapos C
TasepiticvbKkuu OepoixuaseHuit azcpomexHOLO2I YHUU Yy HI
Mo mo pmunoeo

AKmy anv ni cmo ma nocmawWo e X WMOBmMKOONE frap Ma -
cycninbcTBa T a BOPOKDMK¥HAH KB 1 HPBD P MA EXHWO OT
pi3HI HaOpsIMKHU 1 SITbHOCTI T a BUPOOHMUITBa
pi3HOMAaHITHI OHTaWH cepBI1CH. Ix BukopucrTats
a 'y JoupTi 10, NOKpamMUTHU MapKEeTHUHTOBY 1 AAbHICTGSB,
T O IO . BaxmnuBuwmu HamonpsMKaMHu 3acCTOCYBaHHT*
TYpPUCTHUYHOro Oi3HEeCY, a TaKOX PHUHKY HEpPpYXOHNH
MOXYTDH 3101 HCHIOBATH OPDHGBBAMHHAA THC RPEH@ABE U XK I
Bl ACI1 IKOBYBAaTH cTarTtTyc 3aMOBIEHSB, KOMYHI
TYPUCTHUYHHUMHA ONMepaToOpaMHU TOIO.

3BajXawWyud HAa BaXIHUBI1IcTbh 3abesnmedyeHHsS unudaop
MEeTOW agO0cCai nxeHHsA € aHnaiaKkT3 BO erpyepBuacrT UTUYaH OMIOY XK JIO
Ta GYHKNI OHYyBAaHHI PUHKY HEpPpYXOMOCTI . Orpuwm
HaWO1lnpm mepcneKTUBHI HaNONpsMKHU BIOpPOBAJJKEHHS:

OcHnHoeHni MmMame pi aauB Oyoveonsi adxHce HXKHOA C T K O 1 K O H
N1 ITOpPUEMCARKY BRB P EB B I bopmMu B3aeMoail i 3 K I
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w

angii ToBapiB Ta MWMOoOCAyTr 4Yepes3 MepexKy

MiABHIEHH A BlacHOTI K ® H K ¥ Bl ¢HETTC®BPCHICPTO M O K
CiB 3pocTae 30 PKOODKYHMAMH WIHH eT™Ma.  I/lpoddcpyeH Yy T U #
I € OTpUMATH 01 1b mu i npuodyTOEK, Hi X
pob6i THHUKI B nignpueMcTBa), 1K 1 CaMOTY *
HIOIWTbh KOMYHI Kami o TOImo. K p i-pme ctgoprcoi, y
THI BUTpPAaTH HAa OpeHAY MAOPOTIHUTHEPO KUBaH
1057 .

BaxnusumMu HanpsMkamMu 3acrtTocyBanHnHsa [ KT vy
EpyXomMocCTI T a TYPUCTHUYHHUH 61 3HEC, I K 1 B
MHAaMI YUHO MYy, pPHS B BTAK XU HNO3UTHUBHOMY . 01 hi§
pUHAaWNMHI OIXIHY-OpPeKya naea@e®e TMHyHWOBAaHHSIS XHUTIOB
; .
M

XN =g Ww oM
C 0o =W X o
< oW oo =

I TOT o, HacCKIinOTbKHU HSKicHO Oyne 3abe3s3medyeH

0B U OpoHOWBaAaHHSA/ OpeHAY Oy A3@A@®CK@QO@T M @ EmId TIH 1 @
bopMaIeHHUX yTLOJI.

Ak mo PO3TIAHYTH MO XIHUBOCT I I KT onsg ONTMH
HEpPYyXOMOCTI T a Ni OBHIE HHS Hnoro e e KTHUBHOCT
nepesBar . YV BuUmajagky XHUTIOBHUX HOPHUMI IEeHBb MHNOTE ]
qearmii  KHUTIa, 3 a1 McHEuTH GiabpTpaniow 3Ha#WAEe HHX
Ak mo noTpio6HO 3 HAaWUTHU HEXUTIOSBE NpUMI III€ HH A
OpuUMIi me HH A ) , T O 3 a TOMOMOTOK THTapaMeTDpili B
OpUMI mMe HAHSA BI1 INOBIHAHO A0 nmoTpebO KowMIa

OckxinpkKmu pi g OHITaMWH cepBiciB OpakKTHYHO

i HbopwMami i mpo KU TIITOBHUHU T a HEe XKHUTIOBHIH boH
JO3BOJNISSE€ OpPeHAOTXTAaBUOSAM BHUUTHU HaAa perioHaIThHH
[fTlorenni HHI KJI1 €HTH MOIRY Ta0 00 peediincy’d a B 1 EHEIHU X
BUKOPHUCTOBYIWYH MIKHAapPOJJIHI nnatTdpopmu Airbnb
HajJlae MOXIMUBI CTObH BaOp UVabHAMITRA Jriaa Mai3golHO p a T U K B
ONnNT U MyalglighH Y p 8]6 o3rBie p[Tae T ca yBara HH, Takmux
Do Ri a, Zillow. com, 1 K 1 LU P OKDO BUKOpPHUCTO
OH U H nn1atTdopmMa JAYH Opl eHTOBaHa BHUKIKOYH
I o N1 OHYye cebe sk HauHOIapmu#d ykKpaiHCBKHUH C
R i 3 0cepenxeHUHN M® C TKIU,T T GIR KB N HEeYey X © HPopMa
BBEIEHHAI ©Oe3zmocepenHBO KOpPHCTYBavaMHu. IIpos
OpuU3 HaaUUe H I718 DHNDOMWMYKY® XOTNWB OBC HEPYNOKMDETH
I U

o

N.‘S}ONW.’:IBHJ:IWHW
=

H U
Ty BOXOA1I HHS HEPYXOMICTI.
Ye pe 3 BUKOpPHUCT aHHS A HHmN emiI aTde p ™M a HMUOXK H & H JIa
€EBHOTO PpPIiIBHS NmpoO3o0OpocTi Ta @XTOBI1IpPHU AO OpECHDI
eiHTHUHT 0B I CUCTEMH cepen OpeHIOTaBII B 1
enobpodyecHHUX yT OJI. Kpi wm TOT O, 3a3BHYaAU T
emadly 1 HPopMamni v WPO XUTIOBI Ta HEXHUTITOBI
ome XepeEHITAapIil B, TEXHIYHHUHWU CTaH MNpPpHUMI e HHSI,
pUuKIaagoM MOXe <ciayrysBaTu ¢ ubProzerswa Bloae OypaHH:
o3poOmeHna 3 Me T30Qo0p OICI TAIB UTI@ HIHIAJ 3MPIOT HOC T1 A€ P
nTaiuH mnnatTdopma 703 BOISHE 301 HicHIOBAaTHU BCI
€EKTPOHHOMY BHUT IS A1, 3abe3zneuyywYud Ppil BHI
[3, 889.

Hactynuuwm HamnpsgaMKOM €EKOHOMI @K @I0OC IR &I TIW H O
i HpopMekmiMiymHd K a i1 i HI TeXHOITOT 11 oa4a opeHOH
TYPUCTHUUYHUNKN O13HEC. HoyrkosbmEM i3 a2AHPeTODP A HH

T e N mT S

© O
= =
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pcoHamnmii3 o0BaHI pekxkoMvMepmpmaraixermusa HL. KTKpyl M1 yr
AIyCcCTDpil O € 3 aoKMO HHOAM 1 IPJHSMUXMYy KIPWJKp O B1 3 a i i TYypH
BiagmoBigae cBiToOBHM cTaHngaphcd2 po3BHUTKY
TypucTuduHIi KoMOoamsdailil OIS Wi OB WIOEMWMHAIN XK O HK Y
pomepaTopi B a K TIMEB (O p MIRICIXTHDHELD B Iy 1II0IT b 1 1 o I 0CS
0OX OCHOBHMHUX Wi eiwH: MapKeTHUHTYy Tca mMp8aoMu x
T 0 IO N1 0B HWIEHHS ehbexk TUBHOCTI obcnyroByB.
OpPTHUME HTY HNOoOCHNyT BOHU BUKOpPHUCTOBYIOT b

OesnevyewHENi y3 aoMyBaHe Ha BHUKODP,uclkr.a aur mTy
3 iHmoro OOKY, MOXHAa CKOpPpHCTAaTHUCSHA 3 Ha4YHU
TEpHET. Xo 49 a TpaagwiihHI aIxepemna TiaHdpopwma
ebOauveHHSH, 3alUMmMaOT bW JdFPY&THBUMU,]JTRWE b
BIMHEM O BJI € HH A M NOCHYyT, -TBYUPKHOCPTUMCUTHAMHXH 10 & TOCHHITACH
OCTI HHOMY KBMOKWBRaABHBI 0MI a Hriosugd, corT e x

COHOEeKTHUBHU PO3ZBUTKY 1 HAYyCTpPI1I rOCTHUHHOCTI
O O HIOB a H B T a CoOmianbHUX MeDpEeE KX, 1K 1 CTa
epBYyBaHHS ToT2¢encB #] pecOampmami B 3[ B1 10MHUX
HIOBAaHHSH KHUTITa € Booking. com. [TlepeBara

YyBaTHWU TNpPONXHBABHI He a@a@BEaTAT OmMBATY O€3 1m0
€ HHS . KpimM ToOT O, cepBic Mae€e THYYKY CH
ni axin1 y OpoOHHOBAaHHSH KHUTIa 3abes3mneun
ii Ha puUHKY OpPOHWBSHHHSI Ta OpeHIH HEDPYX
Bucnwme OT x¢ , BnpoBagxeHnHs | KT y puHOK HeEr;f
ro 61 n1pbm 3pydYHHUM, npo3opumM 1 JOCTYINODHHUM
eHnapiB. -kapygppmMEEUOUHEBEI TEeXHOJIOTI1 i B1 IKDpPH]
b POMBMONEY, C ¢reopive I Iy 0T B DO6C¢EXTIB HEpPYXOM
I B HIUY T b epbexTUBHICTBL B3aeMoal i M1 X CTOPO
BonpoBanxenHna Ta BuxkopuctanHna | KT y rorten
BUIIUTHU pil1BeEeHDB 1 HbopmMyBaHHIH, obcanyrosByB
I KH NepcCoOHaAaOMaTIUBANMODCOYXpEegMBARTONEGpaINmiiu
Taagu -POCRApPAHMDHOT 0 ©O13HECY OTPHUMYWOTH HOBI
X Ta YyTPHUMYBaHH I nocTiWHHUX KI1€HTI B,

KypeHIN1 o0 cepejg aHaXTori YyHMUX KOMIODaHI .

IHI €10 3 ranysei, 1K a HaWOinonpm AUHAaMI YHO P
KTAxKxTyanaprH®BM pOeB ajagXeHHS* 1 HHOBaAaMNi #u oA C
OHKYPEHTOCHPOMOXHHUX TYPHUCTHUUYHUX TNTPOIAYKTI B
ns 3alydeHHS 1HBecTuniuw Ta #drrtmBi #HDwHii
acunigox, i HbopmMani HHI TEeXHOJIG®DDPIUC Iy Bcadueyp i
aMOCTI1 HHO nNilaHYBaTH moJgo0DpOo X, CmHi TKYyBaTH«
OMOMOTOK CHHXPOHHOTO nepexmzTany gyepes3s MO O
e
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TEXHOJOI'l' 4 MOBI UJbHOI'O HABYAHHA:
HEPEBATUW TA HEJOJII KH

Tepemy gRonuC. I . , e-mail: s.i.tereschul@gmail.com
YmMmancovrxuu 0epocasmiie eipp@dwmemem i ivmeinii I[laena Tuu
Taepi iicovKudu depowaseHUUY HiIae waniemelm 1 ok el miui [
Mo mo pmunoeo

AKmy anvHnHicmbp ma nocipoHe gAREB8HNDPOOAORHOIW O
XHOITOTI1 i MOOI TBPHOTO HaBUYaHHA OyITIO0O BHUKOpPHU
HDOpTaTHUBHIUIX MOO1 T1bHUEZX npucTpoi B o0 s 3 7
poOKwHU Ta MNOMWUPEHHH i mdoarp wa MoixkH[a4 |B.B a Tkar wm
cTapinowmoBi nearaepiyues ya umeezpayi s 8 oceim
dposux mexHONoO2I U 3acobamu M@ @i aTeaHKUNXX C e
YyacH X TeXHOIOT 1 H B1 THOCHUTGSBC 4 yBE€Ch cn
EpPCHUBHHUX JO XMapHHHX.

TexHOnTOT 1 A MOO1ITBbHOTO HaB4YaHHSH HabOyuna I
B 1 H Yxpaiuwnun [ 1]. He 3Baxawuumw HAa KPHUTHK )
MT, Opl e€eHTOBAaHUX H a aKTHBHE BUKOpPpHUCTa aHH
T0Tis HaBYaAaHHS AaQKTHBHO BHUKOPHUCTOBYETH
i HTEepEcC NOB' $3aHUU He HTuUIIIe 3 He oO0X1 a1
u, ane i OB 1MJMBUII O HOU GMIOPBOUKM M H OT € X HO T O T 1 Sl M
OHI U MHU 3aBOSKH MOO1IITBHHUM HOPHUCTPOSIM.

b HOI TEeXHOITOTI1 i HaBYaHHS B OCBITHBOMY
Hea10Jl1KHU TexXHoOoATOT 1T MOOI THhHOIP®3BHE OXHHS
apHUX TeXxXHoOnTOTrI1#, CUCTEM MmMTYUYHOTO 1HTE®EIEHK
OcHnHoeHni Mamepi anylo o mepicBMa@ HHHESe XHOITOT 1 i

HaBYaHHSA CcII1ax B1IHECTHMH:

-0 W o A A
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[lepconani3anmi W HaBYaHHS

MutrTteBUH BOpPOTHI W 3B 53 0K.

Ebex TuUBHE BUKOIMHIDCTOA HIMA yHa BYalb
HenmepepBHI CTB OCBITHBOTO THmpoOIEecCy.

ki cHO HOBHUWU PpiBEeHBb yYyHDpaBiIiHHS OCBITHI M
[lepcoHani3zani s HaBYaHHS NOB’ si3aHa HE JTHUI
B1i THBOIT TpaexkxToOpii OKpeMOoOTr o CTyIOEeHTa. C
Knanagy, THeS HaBabygBady OCBITH, a € #HWoro BIaA
upartTHu gyac i Mi cIe pig HaB4YaHHSHI. Takox
puMyBaTu 1 HPpopMaINi o, Konu #H ge., 11 0 Cnpwu.
pcoHani3ami g HaBYaHHHA Il OB30BEOHIHISE  HHAa R YA alllll by HB

Tepiany BI1AODOB1AHO X0 1HAUBIAyanlbHUX 31106
MurtTTtTeBHUMHU 3BOPOTHIHW 3B A30K mnepenagbdadgac I |
KlagxadyeM Ta CTYIXIEHTOM 3aBASKH XMapHHUM TE¢€

b

1 X YyYacCHUKDRIOCYPI1I I®b®B®AC OMI B 3B A3KY, T o C
AaHME THHUX KOMNO KTEepiB N1 AKIWYEHUX JO MEeDpeiF
pUuryBaTH HaBYaIXIbBHHUMK mpomec i 3a HeoOXi gH
yaIeHTa, BYacHDO HaJaBaTlmNIOND@aW®r yHaylabdapmi
J€XHDO Bi 1O piBHHA Ni ITTOTOBIEHOCT.I CTYAEHTa

OUTHU CTYyIOEeHTa 3aJl1€XKHUTGhH B1 I obpamHnoi 0OCB

Management System}-c mctTeMu ynpaBJIlIHHS OCBITHI M THpoOTI

II

o
=

o w4OHoog<AaEmOoORE~0CO
IO =T OO0 £T 06T QO

W OoEH®LZH
N ®H WO oo oo

w
=

O®DKEM HSI 3a OCBITHIM OpomecoM MNOKa3aiamu, 111
iTwH, npu opranii3amnii €EN1EeKTpPOHHOT O HaBu
le Workspace for Education). MutTe€eBUH
MHOMY D1 BKIIJ B MAar alk ar b a AMIaeMpul €3, B’ ysu3akcyH. U KII
POroO MnOpomecy MalwTH®hb MOXITIHUBI CTHh nyo6mn1i k
y c¢Tpiluni Google Classroom. [MToBi no
H 1 T a JOCTYMHNH+ T 8B1 MO MIJJIICHT sy 91 M T aKTBUC 1 BMC 1
TYyA€eHTH, 1 K 1 Ma T b JOCTYTN 0 qAUCIHU
MJ € HH A 3HAaXO0OAATSHC 4 B CTPpI1l 4+, a B U
BarTH™H ix nyo6ni kangi w (3a noTpeow) abo
peHHS abocKaMemyYYPBmMaEBMI BEaigd nocTiB) CT.
H 1 HNOB1 1TOMIEHHS MOXYTbH UYHUTATHU JHUIIE B
I e 3HAaXOAHUTEHC 4 3aBAaHHSI, yde HbB M a
MIeHHS a8 BHUKIapgada, s Key BROI3YB ILBE T HI:
nyaabpHO ©O6e3 yyacTti 1 HIIKUX Yy4YacCHHUKIB O0C
yre, yci YyuYacCcHHUKH OCBITHBOIO HpoImecy
MIEeHHSMH 3a ngomnomMorow MeceHnaxepa Goo
YyTHU BCTaHOBHOOHHMBORK NMPOT@pHHHUM MOXHa
pes NOMTOBMUMNA KI1 €HT Gmail , Kyaium B1H 1HT
pucTyBaua. IIp u CTBOpPpEHHI NOBi1I TOMIEHHH4 B
Bi TOMIEHHS HAa MECEeHIXe?p, a T aKOWKIHE 0T
MAKicTph 3B  I3Ky Ta pearyBaHHS HAa OTpHUMAaHE
yanentu 3BO Biaggawtper mnepeBary Chat nepen
€ MOXIHUBI CTbh obupartmu Chat S K albTeEepHAaT.]
KJTajmgadde M.

EbextTuBHeE BUKODPHCT aHHH HaBYalbHOTO 9ac
KOpPMCTaHHSA HaBYaJIbHOIO Yacy HOpPHU BHUKOPHUCT A
xK e CnHnyryBaTu CcepBIicC Plickers [ 2] . Mo 61 s
oBOAUTHU GPOHTaI b,H ¢a HOKINCUTTYYBBAaaHHHHASA, YOUIHIIHBK Y 3 H a
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Bl AmoOBi1 THOI imdopmani i Opo YyCIHMBIEOOHEEKUTH €
TEXHOMHO®BYUAaHHS . [Ilpy nmpboMy MOOI IBHHUMU HTWPHUCTEPI I
Aume BYHUTECIHIb . Plokerscoxksiya mpaordropmiing oo ORlickesSHr i1 s
IOS a 6 Android); ¢ ar www.plickers.comk a p T KQR- K30 1 0 M . 3a Q1 0mOMOHI
Plickerse 1ae Thcsd MmWMBUAKO TMNpoBecTH GPOHTAaAbLHE OI]
Tpamgmaln o CcONOCOOYy OBMTVVB AHMEKOOKY pM&EA3 Y 3O pPpOT AT O
CeKYyHI) onepxatu 1HDPOpMamNmi W mMpPoO PpPe3yIaIbTarTH
B1 ICOTKOBOMY BHUDaAaAXeHHI i KOJXHOT O chbopwmy
oBe e HI JOCIHIIi JgJXeHHH [ 2] nNoKaj3ammw, i Mo B U
icker s, JOCHUTH CYTTE€EBO ONTHUMI 3YE€E BUKODPH
CTOCYHEKUH, HanpukKkiIaanm, Google For ms, Sur ve:
6ararto 1 HIDNHUX, 3a JOJONOMOTOK SAKHUX YyYIYHUTE !
aHHS Ta By.Mifimmsasnopyasdno, I i nporpamMua MO KYT
e piram i ¢ u MWindows, kinux, Android)r o My yueHBb MOXeEe BIi QMmO
HT POIJB HI 3anUMTaHHS abo WMPOXOXZHUTHU TecT 13
angioOHaAapHOTroO KOMNIO KTepa HaBYaIbHOTO 3aKialrl
HenmepepBHI CTh HaAaBYalbHOTO TMNpPpPODECYy TMOB A3
pme , 01 n1pmy 4 a cHrmpHHydi BY@AUKC Wy I a M HIOOHI QI BIBEH A C H U K a ,
MYy HAaBYaHHS MO XKXHR@AKIMI PO BDIHETHUITRMOY BEb CTI1 HaX
KJ1apxypyr rlta 1 @aHYel 1B &IHMEKDHD nporpam, 1K 1 o al
Aa4YEeHOro 4Yacy Ha BHUKOHAaHHPIOB@WBMABMBT P &y TR T
TIb K a X BHUIHUH I Pomnmami a HaAHOIO KCOKHOKHPIE €T HHTOD Y
" .
a

0O R 0w W g
5 o H m & &0 =D

i 1 HIIOT O 3 aBJaHHSI TIMpOOMHMDT ®M HMKIAEE K O X ¢

W w R W w19
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H
o

H

4 BMKOHYBAaTH“HU 1 CKI1JAbBKH Yacy BHUTpPpauar

1 B€HBb ynpaBJliHHIA OCBITHI M NIpoOImecCON

TaHHSH MOIB 1 JNABJHAM X 3 BI'PAU3CKTYp O M1 X ydac HHK
I 0B MIIA . IMIpoBene HI Ha M#a JI KHIDM T €Ip e OKIE eH CH O

qIXYy T b , 11 0 g K 10 3 a Takoril y MO B H

Hicepe 0B M HeiH GotciB i rwic T(amAQOOEMTKOT a I ¢

HO MNOJNilnmye 3B’ 430K B MNOpiliBHSHHI 3 1 HIIV
THU HHADBT HBM PB1 ANDO0OBI Ib —BalidHaOB AT HHK,0HT PO A
ycni Xwmempie 31 iorep u MaiH mspopimaymaixk pna [ 4] .
Jo HemgonikiB TexHOATOTrii ™MoOO1IITBLBHOTIO HaBUIa.]
TaHHS YUYUHSMHU/ CTyJaDeHTaAaMMBHNMGBGI1 JHKKH U3X
O METOIHW;
CTHh B OTpHUMaHHI OCBITHI X @HmOCHYT 3
UMMHU NOpHUCTpPOAMHU pii3HOI ©mi1HOBOI KarTe
HIi CTbh NOCTIHHOTO N1 AKITWYEHHSI JT0 Me
Hd akKaaxgeMIl 4HOTI nobpoduecHOCTI
Mo 61 nbHCIT pa@ipu MO XYTHh BUCTYyONDAarTH B1 IBOTI1 K a
1 THBOT O npomgecy: 3 HHUXKE HH 4 yBari#g, B1 ABO
i1 TOMIEHHSIMHU dYepes3 CTOpPpOHHI MEeCeHIXepu a
aMu 1 HPopManmii, 14 Ka He B MK I O BMiaJjaT€b  TOEYM 1U
X 0BaHI BUKJIajgauyeM MNODpPpHU 0Oi1 AT OTOBII 710 3 aH
HomMu abo mingib6b6pani OEeEBHHUM YHHOM METOAH 1
Iy B1ia MOoOO1IIBHOTO MNpPpUCTpPOW, K BI1ABOITI Ka
HepiBHicTph OOBTEeHI Y UMO XKJIMBBMHUKAaE y 3B 43
T0A1 T b pi3HHUMHU MOO1I ITBPHUMHU THTPHUCTPOSTMHU, 5
pakTepHUCTHUKaMuHU, a TOMY MOXYTb HaJgaBaTHu DpIi
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TeEepHET, pi3HUH piBEeHBD 4 KOOMBRIT QpooHbao, T U mo1,a
€emT OK, BHONHJIUBAae Ha HAKICTb pe3yaAbTaTliB HaBHIY
Heo0OXx1 1H1 CTHB NOoOCTI1 HHOT O N1 ITKIJIKYE€HHSHI I 0
raTuUBHUX acImeKTH™H". IIe pmu i NOoOB s3aHUU i3

ICYTHI CTBh HODOCTYNY IO MCPERHBYTH HH&E PHEE K ™MD BKIE
OKY (ODpakKTHUUYHOTO 3aHATTSHA YU nHNabopaTopHOTI
3KOHTPOIBHHUM 13 O0OO0OKY BUHTGHAHOPNMAEEKHBAIHHKKM
oOcCyeTbcsada OCBITHBOIO HNpOIEecCYy.

Mopyme s axapgeMi 4HOTI mepeoyYyecmModBI PO OE

COHUCYyBaHHSH T a BUKOpPpHUCTa aHHH4 Mepe Ki 1 HT € p H
KOHTpPOABHHUX pobOiT, a I Ke rabapuTrTu Ta TEeXHI1:™
yad4HeB1 (cTyaeHTY) TaKIi MOXIHBOCTI

BucnhwmHdxyx-me D01 449HI pPO3BIi KU HeoOOXi THO cI
IOomyKY MEeTO/IHUK HaB4YaHHSH, Opl € HTOBAaHUX H a
HaBYaHHHI i BOJHOUYaAC 3adlyde HHS T a i1 HTEerpan
ME€TO IHWYYHHUIMH ebpekrT B1 1 i X M adadie@EBRAAHHHEE X3H O J
MOO1I THhHOTO HaBYaHHSIH.

Chnucokxk 6uKopucmaHnHux O0xepea:

1. Taterpamni s nudpoBHUX TeXHOITOTI 1 H B 0CB
nNepcmeKTUABHU: MOHOTDpPaaoi s / H. C. CaeHK O, T
Jyxk’ sHe HK O, I —Ku i Bl #BTOB Balbetwrepo iy uni TrepaTypu»,
220 c.

2. JIJasmeunko O. 1., Tepemyx C. 1. «3acToCcyBaHd
y mpormec.i HaBUYaHHS ¢G1 3 HUKHU», Il HbopmMani HHI T ¢
Kui s, Vi p40uaxk s Cdai: £08334D7Witlt.\o70i2.2738.

3. Mo x 1 10K M. , CinsBeHcrToD A. I[Ta B 10K b .
MOO1 I b HHUX TeXHOITOTI1 H mi gac NpoOBEJgEHHH4 H a
(2024). Ha y x 0 6 i 3 anucekKkau Bi nnuybvkoewi 6deeppcoanse HNoye 0
i Mme H I Muxauna Koywbumncuvrkoeo. Cepi a: Teopi a
H a y % 32-38.

4. TepemyK, c. 1. (2016) . TexHoOonmnori s Mo 0 i
Wi s XH" BUPpPI1 e HH A . Bi cuHuck YUepHiT1BCBHBKOTO
yHi BepcugseTtThMen&eopriuauni -180ay«k u, 138, C. 178

183


https://doi.org/10.33407/itlt.v70i2.2738

Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

Y 1 K37.013.73:004.77

or A xoam A0 BUKOPUCTAHHA CYYACHHUX EJEKTP
3ACOBI B A1l ATHOCTYBAHHA TA KOHTPOJIO
3HAHB 3 J0OBYBAUYUIB OCBITH

Txkauwuyk I'. B., a. 0. H. e-mail: tkachukg.v@udpueduua
Tepexops3angoHd yOB.a u B u mo iemaik kahoatteacheR3@gmail.com
YmMmancwvrxuu OepouwaseHuiti neodacoeci uHuil YHI BepcCcume

AKmy ansHi c mbp ma nocmMaHMeKa I WHp oooc/Bel w1 | T
KIHUBY poOab Bl agirpae e be KT uBHMMO OKYOBHATUPI OBJI b
B,i TMCOONTHMUBO B TaKMUX JTHCIHUODII HAX, K 1 HGO]
bopmManmi HHUX TeXHoOonToOTr i1 #. Tpaaguni HHI METO
KO U B1 IMOBI1 TaKwTFHh BHUMOT aM yacy, OCKI I5bK
puMyBaTHd TOUYHI pe3ynsrTaTHUu OLD1HKHU Ta BDpa:
KHGMO® 0 yBada ToocMByi TRAM H H K a € HeoOX1 THICTHGHB B I
EKTPOHHHUX 3aco00i1BOIN aTHO®EBEFMUKMKKT a3 XKO&ATPE T
COKHMH piBeHB 00' e KTHUBHOCTI, OTOCTYHDHOCTI T
BaprTo B1 IMITHUTHU 3 Ha4dYHUH HayKOoOBUHUIMH nopobo
BUKOpPpHCTAaHHSN CyYYacHHUX €EITEKTPOHHHUX 3acobiB
3 1 oBOAayd i B OCBI1TH. Cepen HaykoBUIKampmpm®»s aB,i A M
JJ. AOxkcenwkgTpylo alu.eglBpao x@ p e.,vbKkaor u @ [{dlxk a 1 ok, . O

Ky muapspr.oMean sHi u x , 0. 0., Tap®nKk, €a o uile Mu
TpudbonopHeun @ M., d®a@eaMh.i H i

Amanxi 3 npaub HayKOoOBIll B B Kaa3slylea THHAO CHR W B @ K H il
KOHTPOIJ IIO03 HRMABpP € 0y € nojagalbIluX JOoCIinxe
OBXYBarTH ONPOBOAHUTH kKknacudgi Kani O TaKUX
onoriMoé6iApwa@ae pueBTEeNwW NDOTpPiIOHO BMITH
OMaHITTI1 . Takox BapTo aHa’dIl3yBaTH KOHE K,
9 U 1 HIWIOT O 3aco0y KOHTpPOITW 1 J1 ar HO C 1
a4yeHHI 3acoO0miBlIXD@AT MWWBIGPHIICATBAa E@GEB 1 THb O MY
e ci

Ocnoemni Mamepi aau Addxni 0 wamWmK®DBUX nmpaiub
qnaroriuHi # npaxTHii BUKODPHUCTOBYETSHC A B € I
AaTrHOCTHUKHU Ta KOHTpPOIJIW 3 HAaHSPB 3 0700yBadil B.
conbiiaBr HOCTHKHM JAOLN1ATbHO MNpoaHallil3yBaTuH pil 3
cob6i1iB Ta 11X BUKOpPHUCTAaHHS B OCBITHBOMY IMHIpoO
Y c¢cBoiiWKappamioBa JI.[JlJtTpoblimmuaynsu enekTpoH
AaTHOCTHUKHU OCBI1ITHI X pe3yadAbTaiTBl:B KroaMm B HQIT1eIpUH
CTH, €NeKTpOHH.I HaBYaldbHI cepenxoBuwuIma, .
BYaHHSIH, €eTeKTpPOHHI M1 AP Yy Y HBUMKMHUI , p H @ JE @1 K T( PKOE HIHC
XHOITOTI1 1)

Ky mu a  sHo B[2] poOXTrrmoMBa' WARIPHEB®OT OB a HI 3aco0bm
KOpPHUCTGAYBYy@OTB1I TPRAMY i o0 s Ni JABMUINE HH 4 e pe x
TODKa BHUAILI T € T a K 11H TOGCPHAOKBTHH B HBl ¥ JAMP YO ar ap 6a eM@ii B
aJl b, HHIGCAFPbEI C Y, PICEK T P O H H1 , M IpATPyyawWIHbMHKI U, I B6 0 p a T O p I
KIii T,aH saelbm anTadpoup M 1 J,JHAT €HpaaBKUYTAWHBHHAIC T B IMMa B H
p
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nubpoBoOIi epu. OxkpemMy yBargyn ppB I XJICHO TPY MeE
1 ITBUIME HHSY T HYYKOCTI HaBYaHHSA DBAOPYBBHTBY
OCB.l TH

ABTopu MeAnpawmpo@®lE€EmMmuauin O. CanmgosB[@i M., T
AYIBJAKIMIK Op M CTaHHSA TECTOBHUX OOOMNTOHBKY SIK 3 a
Tangax npode c trilcaxoHii 4 @ o p 9 ¢ eocciBii HTOH B Yy MO B a >
HHS . ABTOpPH poO3TrnsgsagaiwTh BaXITHUBICTH IHH
MBHOTO KOHTPOIIW 3 HaHFB T a MOHI TOpPHUHTY
a TecTeRUX3000XOEBHYFWTHL CTaHITAPTHU3 OB

3acobu, I O Oynmu BUOA1 1€ HI B I0C
M3 0BaHI CUCTEMHU TecTyBaHHHA, 1 HT e p a K
T a npe3ceHTA aIni iAB T OBPHMK O HId HI K Hi ® CIUIPKDIETKBT
TaHHS TECTOBHUX OOOTOHOK MJO3BOINSAE CT
4 OIS YydYHI1 B, Ni ABUMY WOYHU O00' e KTUBHI CT
npaini lOHean plkBoaOm{é4]|H kpoO 3 T I I 1 a T bhCSI HNpoOOIEMH
opramfnisamniHior » ¥ M A HIOIBIA H H A 3 00o0yBauvi B B U IO I
COVID-1 9 . ABTOpPHM aKNEeHTYWTb YyBary Ha mnpooOnemMa
B U IO i OCBITH yepesbopMpax iHia BEMa HWH,Ja TR KU X
HEeBI1I ImMOBI THI CTHh O0O0OTamxHAaHHSAHC TyO Meax e HM3Hb KIIOUC T
nudpoBHUX HaBHUYOK. Y nmocnigxeHHI BHUJII1 I€HI H
OIUCTAaHNI HHOT O OHOIIAIHHAIOB ar B©C AUIYeBKar HHDSH H € ,0Il1 HWOB a
mo prtr o amooni H,JOCBIRHTHW . AR O MP U aHalll3yIwTHh KOpHC
YyacCcHHBXIHHCHIpP Y MEe HT 1 B, BKI I0Yaldu MOXITHBI CTGHh
'"A3KYy, 3pyduHiCcTbh pepgaryBaHHS pobOiT, Hamga
A BIOCKOHAaaIlIEHHH 1 HCTpPYMEeHTI1 B Ol HIBaHHS:
00X1 THI CT®H® 3abe3nmeuye HHSA TakKk abmoepmoi TupbHOOMT 37 O 10 Jp
KpewMma gyepes BUKOpPpHUCTa aHHH4 HOBI1I THI1 X T € X HC
TJaTKOBI oOMEeXeHHS mnijag 4Ywac TecTyBaHHSH
Y mpani O kSkpeonstorkiass 1a € T b € o opramHniiszanis o1 al
a Hb 3 a JOMOMOT O KOOMAEB OO P HMXII® HTYC T WBAE
00T HUBOCT 4 X opramsniisanii KOMI' IOT € pHOT O T €C
pBiciB 1 nporpamMHoro 3ab06e3mevyeHHS, a T ak
c TOkBc.e Hll@ MU c y € pi3HOMaHI THI 1 HCTpPYMEHTH
HKIObBHAaMOXIHUBOCTI , 3 BeEpTawyYyMum yBary Ha B a?x
Tpeb6 1 cnenwuduiiakyms inpe agMeTHOT
Y mpamni Te,yodlpeox d®prea k Ka xfblupo/Brasgaiwrsbcs
KOHKpPeTHI 3acobu, HAKi CcOpuUsAIOTb €e€(GPeKTHUBHOMY
HAa BYajadbHOTI KOMIETEHTHOCT I yaHI Bmmc C& pr I ria x 1
nia1aT ,0JpeMIT p O H H 1 0 ¢cQRikTOHIIM . T OTaTKH

Y mpamni [0 pwB & 19 a1a€ThC 4 ponab OCBI THBO
MYyBaHHI KOMMmNTGOO®y BT WD B3TOOK#pBOINTANE R C T1 1 HHO B a Il
HOJTOTr1 ¥ Ta B UK O PKUOCMIyaHHI HKsa 1111 HidHOMpXM a31maiciionboi By
meci . OcHOBHI 3acobu, 1K 1 aBTODP onpomno.
T Y alap0m pia, D papielc w p cT @ a Tnh o p M | DI IHUCTaHI
YyaHHE. BABRKOE QPO pmea-0 ¢ HHDHE€ capBHEHEBIMEO yTH
OMBEGHME MDEMH TO C B 1 T Hb O I 0O NETCIOHPTECITYp a 11 1 1 T a J0CT
a Hb
Y mpanmi INi [Blkpionzorin s 1taeTbhbcsa Knacudixami s 0
AaBYadTbHOTO TMNpPHU3HAYEHHSD MIEEFHEBT ®M ¢ M& HB HC @
HTEITEKTY. ABTOpKa MWHNpPOMOHYE KnTacudi kamni o0 T
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A1 SKHUX BOHHU MOXYTBH OYyYTH BHUKOpPpHUCTA aHI . Bo E
3aco00i1 B, 3 0KpemMa I 0 €ETEeEKTPOHHHUX 3acobi1B H ¢
NE@UuHAaWTbh QGOpPpMYyBAaAaTHCH

3o0kpewma, BUAILI 1S OT6HC A T a K 1 OCHOBHI TUIHU

€TeMEeHTH MmMTYUYHOTO 1 HTEIEKTY:

- ExcmeprTHiI CcHCTEeMHU HaBUYaAaIbBHOTO MNpPHU3 HAaYECHHS:

— eKChmneprHI CHUCTEMH HaBYaHHS MOB a0o0 ImITYyYyYHDO

- eKcnepTHKIavpa®(Pe wa 11 1

- nmpoOnN-0eMHOHTOBAaHI eKCHepTHI CHCTEMH

— CcCUMCTEeMH HAaBYaHHS NONpeIMEeTHHX MOB Ta dopMaarmn

— Ml KPOCBIOTI® J Y 1 cepenoBHUIa oada BUBYE HHHA
ITawTh B3MOTIYy MaHIODyITwWBAaThH O00' ekKTaMuU Ta TO0C

— TPOT pP-RM@&BEE pUr PE HA XK€ pPH o7 o 3aCBOEHHTH CKITan
npomNe lypHUX B3HaHbB, TaKHUX SK KepyBaHHS, Ip

— Il HTenekTyalbHI CHCTEPMA PRMHT PIOIJHIO N30 aH HI H O T (
3HaHB YydYHSA, JO1arHOCTHKHU 1 OIMAIJOO KB UTHAP aHB &1 aH HH H

— mporpamMu OaAA 1 MIi T-azmaicio OeWk cAmuesip MIMpe GHBr el /B€ H H 1 T
pob6iT abo excmepuHMEHTI B, a1 K 1 CKIaaxgHO 301 ¥u
Knacuwdpi kangi s mmux 3acobiB, 3a CcIOoOBaMHU aBT

HOBHUX THUNIB aRP®O®I B3 MHIMX B3MKOPUCTOBYWTHCSA B H

mo ©Oa3ywWThcCcS HAa MTYYHOMY 1 HTEITEKTI
AHani3 HayKOBHUX @NOpangb aBTOpPIB Ta BIacHI

TakKli ®RALOHNUAaTHOCTHUKHU:Ta KOHTPOITKW 3 HAaHD
— KOMAT € pHI; TE€CTH
— OHIaWH TECTYyBaHHSIH
— €N e KTIpOIHH] P;YyYHHUEKH
- nnatdopmMu aAnXsd AUCTaHNI HOro HAaBYaHHI
- 1HTepaKTHUBHI BINpaBHU
— €eKCHepTH;] CHCTEMH
- nopTtdonio
— cUCTEeMHU Al KOHTPOI;l0 NpPaKTHUUYHUX HAaBUYOK
- MOoOI IBETOAYHKHECTYBAaHHI Ta HAaBYaHHI
— agTanTUBHI CHCTEeMH TECTYBaHHIH
— B 1 ATEEOC T y;B a HH A
— counuianbHlI Mepexi Ta ¢GopyMmHu
— reumMi i kKami 5
3a3Ha4YUMO, mo 3 PO3BBUTKOM TeEeXHOITOTI1IH 1me:
HaOyBaT#HMw HOBHUX XapaKTeEepHUCTHUHK. [IpoanHnani 3yeMo

A1 BUKOpPHUCTAaHHSNS HO1Ja Ywac BHUBUYEHHSA 1 HOGoOopMaAaTH

Komn tomepwmd K onpewonuo BYWOTbCA OAJI58 aBTOMAaTHWYH
HaglawWTh MBUAKUKH 3BOPOTHHUHN 3B' 130K CTYyITEHTaN
BUOOpPpOM B1 JmoBi1 a1, 3a00BHEHHS IM npomnyceskKi B,
[IlppukmagamMu TOpPOTpPaMHHUX 3acoOiCBT IABTI IM OpIHOY3TPHO OOKYUT
Quizlet Hot PotatoesProProfs Quiz Maker o mo .

Onnauhmn me €uRy 60QIHHHAA 3 OCHOBUHIHKX bopM nmucCTaHI
I e y 4 HI OPOXOOATH TecTYyBaHHI gyepes 1 HT e p H
AckpapHKNOMp OT paMHORX D AT3aRio3bayni i oOHITaHWHOBOTO

e Google Forms Bi H gcaTeB o3pMI®BrayT ¥ T € CTH 3 aBTOMAaTHYHE

186



Ma me p ilNaBicue y Kk p ai a1y ok d Kk m ulunnnveip-mi@ nngpe p e v y i 7
« Cyuxomin’ omeipmgo p m « wic ime€smeux H o102 1 [ »

3py4Y4HO naOn1s TmepeB1IpPKH B3HaHBb YdYHIB 3 1HODOpMA:"
moO BOHAa aBTOMAaTHYHO ONIHWBanmTa BI1AODOBI i

Enexmpomnmni MOIKIYB V YBHKUIJKHIY @ T | 1 HTEepaKTHBHI
TO0O3BOJNSIWTH NEepeBIpITHU 3HaAaHHSA 3algeapaemamMo0 ¢
npukKIagoM enekTpoHHOT o Khan Acpdemyn nssmgao 8 0 Hiyiea T ¢ 0
6e3 KomT OB HI HaBYamdbHI MaTepilanmu 3H1i1 HPopM
3aBAAaHHSA OJaOa 3akKpilnialkamolx 3M@¥mba 1 HGKEAZCTTYyrB a THaHK
—-nmnatrdopMa aAasA CTBOPEHHS Ta BHUKOpPpHUCTTaAa HHSA 1 H
OpenStax S Hamgae B1 I KpPHUTI i Apy4YHHUKH, 30KDP €]
1l HTEpaKTHUBHUMUTEIEMBHEHAEMNUI3 HAHD

HHnampopmu O0nsa Oucm@mREOITbGHBMORHFHBHWHKEGHTD]PO

3 HaHb HEQPEHB, 3aBIaHdHHSIA, KOHTDPOJH HI pob6oTmu
BigcninkoByBaTu [ipppxmmerca maa yw b eomdlepGoogle
Classroom, Canvas a 1 H il . Koxua CUCTEOEMATPMHME MITH, 3 acC

ongi HOK 1 3’BODPY.THOT O 3 B

I Hnmepak muewmo XKysThbp a BHKOPHUCTOBYBAaTHUCSIT JOI4 C
OpaKTHYHHUX HaBHUYOK. BoHUW MOXYyTBs BKIKHYATHU D
oI s Npor paMyaBTAaWHKAW,, MOABIHEIME p eNJp a K T K K X 3aco0b0i1 B
B u ai Kahaeottr dearningApps.orgKkahoot!'-me mmnartdpopmMa agaAg9 CTBO]J
Ta BI1IKTOpHH, e ydHI MOXYTDH BIIVYA@BTREATH H A
MOXYTbH CTBOPKBAaTHU NHTAaHHOCI i3H IBKMIObOCPIO Ma BBT10/MIRA OT Bl
LearningApps.org-m e 06 ¢ 3 K 0 mT enBiHaaT GooHp/Maail H st Ka JJ O3 BOJ S E
1 HTEepaKTHUUBHI BIOpaBHU 3 aBTOMAaTHYHUM OILNI1 HIOB a
BYUTECII MOXYTbHh poO3poO0OINSTHU Ppl3HOMAaHITHI T U I 1
Ha BI1 IODOBI1 IHI CTBbH Ta 1 HII 1 HTEepaKTHUUBHI elIeMe
Yy4HI1 B .

Excnepmuni —ecducammamy BUKOPUCTOBYIWTH ImTYyYHHUH
€ 1€ HHH 1 arHOCTHUKHU 3 HAaHBD, qI1aiT b pekKoM
" 13 aHHGe prepraGuiaccmi. ¢ T e M B IntelliSenses usgik a1 v M @ K e
BUKOpHucTaHna nansg WhelSenserme T poepeaHyyans
M a JOMOMOTH o0 s nporpamicrTi B, 1K a B
0 K u, TaKHUX 4K Visual SttwdditTa.xkc Boun& oy
HY € MO XIJHB I BapiaHTH¥H I aBTO3alMNmoBH
BJIEHHS MOMMUIOK . BukopucTOoOBYyE€TSHC S o s
mi i O0OMHUIO K B KO JIIi mi f yac nporpam y.]
HHsS 1 HbGOpPpMaAaTHUKTIH.

IHop m¢poreo 31 6paHHIA pob6iT y4HSIH, I K € 103 B
porpec. [TopTdPoni o wMoxe BKIWYaTHuU SK TBOpUII
poedlmaiB.cTBOpPEeHHAd nNopTdGon1i o MOXHA BHUKOPHUCT (
KSeesawGoogle SitesPadletr o mdn a t@o pSevs@ w3 pyuHU#H 1 HTeEDp
na1s 30epiravuusg pobOiT 1 MOHI TOpPHUHTY T@NpoOTpec
aIn1s c¢cniabHOI poOOTHU YyUHI B, mo HhHoawvsdpaopwma crTB
Google Sites 703 BOISE i1 HTer pyBma®@u TibH mwil i 1
ONDOTYXHHUM 1 HCTPYMEHTOM 1118 CcTRBRoagplatwmanigopurm
pi3HI bopmartTu, 703 BOIJS YU CTBOpPpHOBAaTH 6ara
noptdomaio.

T R @ 0t 0 oo o
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Cucmemuk odamp on110 NpPpaKmueUH UKD HupBaUMWIK 3 ac o0 01
KOpPHUCT QIBIVIOTOHICGI SH KU Ta MOHITOpPHUHTY TMNpakKTHUIH
yIeHTI1 B. I 1 CUHCTEMHU JO3BOISAIWTH mepeBipsar
aHHS Ha @NODpakKTHNl, BHUKOHYIWWYH 3 aBITaHHSA abo
0T b 3BOPOTHHUMH 3B' a83OIYBL. Mo B BUHOEBSI PEHYAP M
KOoOpuUCTORBY BT bReplit Sodokearnt xGitldub €lassroom Bci 3 aco6m
KOpPHUCTOBYWOTBCS OHIAaWH, TOMY YyYYHUTEIb MOIXE

v

p

b

KU M i peansrHOT O gyacy. SHKlpleany @i o ,BOW BL@ H YIT JT a 1

TEepaKTWMMBTIBHAYBHAI & BMHOSDKY Th OT PHU MYy B aTH AaBTOMAaTHHY
3 yapTaTiB 1 3BOPOTHHUHNH 3B' 53 0K.
Mo 6i nvmHui 3acmocyHEKTIU 0 s -ma e mymBUHIHPIAa MR &

CTOCYHEKUH, po3pobme HI oI s MOO1 ITh HUX 0P HCT

aﬁI@HYIOTL MOXIHUBICTE5H TE€CTYBaHHHA 3 Ha Hb , H a |

3 HHU X NpeagMeTHH X obnacrTs4daX. Boum J 03 BOJTSHA K
BYUaldbHUM KOHTEHTOM 1 TecTaMu 0e3 He 00 X1 [
JamwI®W JTOCTYN A0 HOHY EBKGMWM XM IMQA IPIK WIlia HMBapcO. B I b
01 n1pHI HIOaJAaTKHMH o4 caMocCcTIiI HHOT O HaBYaHH S
TwYaTH 1T pH, Bi KTopuHuwu, Tellpmm nTaar aavpa IT Ta K BAE
cobi B MOXYTh 6OyTtTu BcCli B U Il€ NieY) € gawo B a H I
6inTpHY Bepciow Ta NONpamnwWIOTbh 3 BHUKOPHUCTAaHHS M
AoanmueHni CucCme-mye UNORTCENMYUE, A H TH CI 3 MI HIOKT b C
BJOaHGEB B 3all€e XHOCT.I B1 I ONpaBHIBHOCTI Bl 01
YHEe Ol HIBAaHHAEGK [PAMPHMK 12 H®Bb .T a KSocfative mc T e Mmu
Ha JaeTBOMpPIOKATHU TecTH 1 ONUTYBAaHHSEH, I K 1
KXH® I OOYBauuSocratives d @ M 3HMQITAYIIT O BYyBaTHU TECTH Tal
0 CKIaagHICTHGh 3aBJgaHb 3 M1 HIOB az3iaa&Oly BBA 48 B JI €
B,i TIHO A oOomoMarae 1M 30cepeaUTHUCsSI Ha CKIajaH
Bi omeoc my 6—aien 86 a@anmucu, Ha OCHOBI SKHUX YUHI
BAaHHS, HaODpuUKIalx, aHaXli3yBaTWH MNEeBHI CHUTY

puUKIagoOM Takortop kdpdzolehiyk ae nmBBTO II€ C¢TBOPIB a

OKH 3 1 HTEepaKTHUBHUMU MNHUTAHHSAMHU B cepenuH
NATAaaHHSHA, KOMEHT api Ta TecTBmADGOyBAMEe O 0CSBI:"-

pPOoOXOaOATH TCECTYBaHH1

CoyianvhHhi Mepeowixyme GoypgpmMmMui OTYy KHUMHA 1 HC T ]
AaTrHOCTHUKHU Ta KOHTPOIW 3 HaHBb, OCKI1IIBbKH BO
aeMonnii, oO6MI1I HY IyMKawMu, nepeBipkKH po3y
TanHux [IpmraakzaMu TakKkKux coniankaedwok wme pe x

Twitter, Redditt a 1 ® mi . B MexaXx TMXME& OMRECEPKA TBUH K 3T aa KT

rp
M O
M a

yny auas Kn1acy a0o HaBYalbBADOYBPHaywin. oBBip
KYTHh nyO0niKyBaTu CBOI NUTaHHHA, B1 1mMoBI1 A1
Tepiaumn.

I'etmi ¢ginma@y i34M @ D POUBG/TB A T M © B € MIEYH TH a B 4 a H H 1 o7 s
TUBanmii ydyH1IB 1 ON1HKH 1 XHI1X JO0CSTHEHSB. I
CATHEHHH TlThp upa @ meMr us.aco 01 B pIgh reimi i
bopMaTuKku MO KeSCAGhT UE KBl B K )0 P GIRJOSB YHE A BT alH H

OrTrpaMYBJIHRKIW BBMOpPKWBAaTHU 1 HTEpPaKTHTBHI ONpoOoeKT
NOMOTrow O0T0YHOI MOBHU HODpPOTpaMyBaHHSH
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Bucnae tia vMvu nTpPOGRINEEOIHCH Ip OGCHOBMIT ON1 1 X0 OH

y B @ yTaa O3CHBW 3TWHT M H anBe alH T a0 @ kDHRHASUT b HIRl HJOCII1 I XKe
rantys33il ONODBUHEHHAa3PLIOGEPEMHAIEHH]I MeToOAl B I
0061 B B OCBITHIH mpomec i H a 3abe3me ye H
HPi neHni maHocTi 1 HPopwMaImi i

BUKOpPHUCT aHHS CTCKTPOHMWMU X3 HRAHGQOICEE pPEAH I KU X :
TECTH, -OQHHIOBMA HHSI , CUCTEMH KepyBaHHIH HaBUYa .
TaKOX 1HCTpPYMEHTH o714 MOHI TOpPHUHTY T a aHauimi
BusBaoe HOWKOIMG C TBA H H i cydyacHH X €T e KT@ROHHUX
KOHTpPOJIW 3 HaHb € BAaXIHUBHUM €JIEeMEHTOM CYydYac H/(
N1 ABHUIOUTHU A K1CTHhB HaB4YaHHSHI, 3a0€e3N€UYUTH 1 H
3 100

o1 u

3 ac

K O

Cnucokx 6uKopucmaHux O0xepea:

l1.KapTamoBa Jd. A. | Monim 1. B. Bbreud mma KH 1
pe3yns Mamepi anu XVilI Mi xenpaapromdunyoHi o i H aiyHKNOe8poH
KoHpepenuyild «lIlpob6bremu ma nepcnexmueu pos3aeélu
mucavoni mma y.20n03i ~64. CHA»

2 KymuapperoBa H. xBwuvkno piapcpTpagmEaHIsSo B a HU X 3 ac 00
301 WcHEHHH HaBuyanBHodurx 11 HasH@KaTI b HOSZO Y H
«Yepunicisecovruu xonecz2Pr3.idlenid 80 10Bullles ddncx

3 Mensruauk O. O. , Tapanmnwk €. 0., Temauin O. K
O. BukxopucTaHHS TECTOBHUX OOONTOHOK SK 3acoby
npodeci HHOT TCERPpOPEOTI HHOOCBI TH B Yy MOB ax I H C
Hayxoesi 3anucekKu MO 1 RAD2X3 . v uBenmildRL: 1 2.
https//phmcuspueduudojsindexphp/SNY Sarticle'view/2021

4. He up x 0o 0. II. , I Bamenko O. A. AucTaunni HHE

ocBiTH B yMoBaxl9Wazwiemii [ @@YkDRO23.Yal. I[Ip ax mu
1, N —P7. C. 22

5.0k ce HOK I . J. Oprani3ani s 1 arHOCTHUKH
KoMn WTepHOT dledDecoyBauulln2o.wylk. -35 N 113. C

6.Tpyb6agveBa C. , [Ipoxopenko O., Kamwuwm J.
KoMOeHCcCaIni i BTpar y HaBuUaHHICayaeETBIiBamc® O &)
3 Ha Hb 3 BUKOpPHUCTAaAaHHSNIM enekppoEaEMKX OrLBAT MO
niopy,uyn2uk2a3d. TF279.31. C. 271

7.1lu xk a 71 10K I0. O. Pons €1 €eKTpOHHIUKX 3aco01 B
cepenoBHUIma. MaTepianmu -TMp KB Ty 1B 4l BBOETp B @ HIQ H (0 a y

«DPopMyBaHHSH CydyacHOTO ocBiTHGBO (207 CIACKPTEOATO00B H III
2020 Ipp m)i2uie2 0 .-9C. 94

8. llm mx i H a M. II. Knacudi xani 1 Nporpa™mHUH X
NpU3HAaYECHHSH . EnexTtTpoHHA 61 611 0TeEekKa H /
https://lib.iitta.gov.ua/352/1/Classiir.pdf
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Y I 1004.942

ABTOMATHU3 Al I NPOLOECY CTMOREMNEHAE CAD
INIOBEPXOHDb Y CHENI AJII 3O0BAHUX IHIPOI'PAMAX

Xonomngusk . B., x. 1. emailyuliyakholodnyai®tsatueduua
Faspuneunko €. A. , n . email yevherhavrylenk@tsatueduua
TasepiiticovKkudtu 0epocaesHudl azcpomexHONOR2I 4YHUIU

Mo mo pmunoeo

AKmy ansHi c mbp ma noclBunpo6rag apwéxemu 110B

CKIapagHOTI bopwmu, oO0poOnNswWTHLCSI HAa BepcTartax I
( YHJ . TexHONTOT i A BUT OTOBIK mws B Hms eB eplepraalrms
moBEDpPpX HIKoGyYy appo p MU . Ke pywua npKocrrpBaompato €aTibsic siB €Bp

AaBTOMAaTHU30BAaHOMY UPE KNMI BuCAMH U MOIU CHTAGHMAIM U T .
€ TPUBHUMI pHa MOJde€eInhb BUupobGeynctmromi o pPpayadediVo
AutoCAD,NXCADTt a smi ) [ 1]

TouHi1CTHb 00poOKHU BHU3HAaUYaAa€EThCA TOYHI CTI

TOYHI CTIO BHU3HAaUYeHHSH TpaeKTODpPIIinC P& M@HW b HTOAT O
TOYHICTHO, 3 HAKOIW BepcTaT BUKOHYE 3amnporpamo

KopexkxTtHe bopMyBaHHSN — THPOHOBXW MIIHpAH OY M OMBCAJ € A1 K 1
BUT OTOBIEHHH4 BUpPoOoOYy. T e X H ocIuocTTiessM 1 M omjeepriergiBOaaH:
bopMyBaHHSH MOBEpPXOHEBD H a ocoBilTenMeT PpommX i
XapaKTepHUCTHKHU— EKIPEHUMBEUHXT 1 B 1 HKiallp Kk a ¢ y BU3 HayYalmwT
BITacTHBOCTI N0 O BMCOPAXCOIHKBIQT b C 5 . Heo6x1i agHuI1 B a
NOoOBEpPXOHESB 3a0e3mMeydyywOThCS 3acTOCyBaHHSIM K
711 HI1I H IMe MO XYTHh OyTHu €eBOIBBEHTH, TPOXOI1 OH
npeagcraBiaeHHds 1 GopMyWTbhCS 3 ypaXxXxyBaHHSAIM ali

[l cany©ADc mctemnu BUKODPDHUCTOBYI®OTHb oOMe xe HUH
binespmi cecmmc €AW 1me npsaMa 71 HI1 9 ,-c KJpauiBH. nlppw o
BUKOpPHUCTaHHI -con@aTédyva sEe @GAPMye, A1 H1 T 3aMi
KpPHUBOI. Hqi n s HK U CKIaJXloOBOMUKPHBOOI Ohp-0 pmMy I0OAB
CUCTEMU. F'onoBHaAa y MO B a GbOpPpMYBEHIKSI € MIKJT aJOE
3a0e3mnmedye HHSH HeoOX1 aAHOTI TOYHOCTI nNpenxcTasB
Komt u, 1K 1 J7O0O3BOJSKTbBL KOHTPpPOMNWBAaTHU BUKOHAaH
CAD-cmcTemMaKi B1 1CyT

Me T 0 10 JO0CII1 J1X€HHH4 € po3pobka ME€TOIHUKH

MOOTenehw CKINagHHUX NOBEPXOHB HaAa OCHOBI KapkKac
BiagacyrtrHi y ©Octa@aremexax CAD
Po3pobxka aBTOMAaTHU3 O0BaHUEX TEeXHOITOTI1H

GYyHKIDI1 OH@BEHPHWIDXHbI HAa OCHOBI KpPpHUBHUX IT1HI U, 1 K
CADcucremTyandlbHEe 3aBIJaHHS T EOMETPHUYHOT O MO JI
Aansa nKocsrHeHHSN NHNOCTaBIEHOIT MeTHU HEeOOX1 TH
o3poOuUTHH aJITOpPHUTMHU bopMyBaHHIH oO6BOII1 B
p erJacB 1 s IOT b KpHuB.I 11 H1T1, 3 ajgadHi aHAaIAl THULY
1 HI HHUMMHU e€eJdIeMeHTaM#H BHU3HAaUYHMUKA TMNOBEpPXHI ;
o3poburtu mporpamMHe 3abes3medyeHHS Iasig aBTO
HCTEMI KapkKkaci B, mo CKIagawTbhcsa 3 00BOII
MH3a Y HUKAa MNHNOBEpXHI ;

W oo g g0
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— BUOnpoOyBarT™ po3pobaeHy METOIHUKY I b «

NOBEPXOHDB -HARBMPHAPBOKOMIpPpECODpa.

OcHnHoeHni Mame pi aaiAll TOOPCWITI M),ce MI® A ] O3 B O 5 €
obmacTh MOXIHUBOT O poO3TamyBaHHH KpPUBOI qi
BHUKHEHHS oCcuuUuITsIi-yBi(r3EWITHA T © Ny WEEo. cITllm s i 7 o ¥
Omy KIoOT KpHUBOTI , B KOXHI MW T OlWITIH,YHIO-yH& 1 C HY €
1 1S HKAa PpoO3TamMOBYETHCSA BCEpeaTHUHI TPHKYTHHEK
baszoBuit TpukyTenmkid (xbolp g ook, M emnxo S3kHa@ I BH XBOTHB T O
KpHUBI@fO,TUMAO KpPpHUBOI B MmMHUX TOYKaAaX.

by miwk u it o0OBI1 I, 1 O 1 HTEepmoawe TOYKOBUHUIH p
KpHUBI1 W, H a qJ1 18 HKaX 4 KOT O H ey B iBTl IY0OTy®BCATEIT,b
PO3TamoOBY €TH COIC TR 160 [BEH/DICH ii b T 3 BeEpIMUHAaMHU E
o0BOIIY. Bucory BT HaWoOiapmorl Il O BOYEOM H U M 0
a0CoODKIOHX P @KHT € pmoJsAIii

Y pa3i KOJXU BGXB W3HH a YTCOHYIK UH a0 OHBE B1 Mo M1 # K p |
oO0BONY BU3HAaUYaWThCHEpPRMO@MY BRA HMX 1IBIIacCTHUBO
BIacTHUBI CTIW € HalopsaM 3 pocCcTaHHIH4 paniyciB
3pPOCTaHHS K pPM®BHRIAB@HIABI a € THhCSI Ha OCHOBI OpuUIET I
yepes TpH nmociniToBHI T OYKH paay. Hanpawm -

OpUJIEeTr TuX KIia 1 pomMHysc.d BAxpwWBHE uge 6ea@dmony B
CepenHEeE MOJOXeE HH S IOTHUYHHUEX I 0 IB O X OpUTET I

TOYKY .

Ha ocHOBI BKa3aHOIro alIlroOpuUTMy po3pobaeH
bopmyBaunusa mciudaumite o IGADDWo r k s . Ha mnmepmomy e
KOOpPIMUHAaTMH TOYO0K, 1 0 HalexXarThs onyxkKmni# o1l n
nocni noBH1IcTb bT, chbopMoBaHUX Ha 1 X— O0OCHOBI

MaKkKcuMaabHa BuUcoTa bT He mnmepeBH mhyoep MIyBIRYHCHTIH N
71 H11 -cmc@ADI

dn s po3paxyHKI1I B OKOOBOOBIMYE ©  FI C By B yld Bb C I cep
Mapl e. KoopanumuaartTu OTpUMaAaHHUX TOUYOK aBTOMAaTMHUHY

Ha nanpyrowmy eTamni BUKOHYE€ETH c AP odsoppoMyaBeaHHOH 5
OpOrpam sak aJ o3I OMOT O 1 HCTPYMEHTY API (Appli
nporpamwa i HTeTper M wl3i dOWOD k s . Buxi nuauwmmu I
nporpamwmmu € TEKCTOBI baitnmu 3 KOOpPIMHAaTaMHU
IIporpawma aBTOMAaTHMIYHRMHEE MHBr @ [prxe 1 B € BUX1 IHHUHA 1
pan. Ha OCHOB.I OTpHUMAaHOTI KPHUBOI 3a JAJOOMOMOT
Oyanyerpbcsda KoMOn' WmTepHa MoOAEelIb TMNMOBEDPXHI
Po3spoOnemna TEXHONTOTI 4 BUKOpPpHUCTa aHa oI s
BEPDXOHDBD -MABREGPHA@PBHOKOMIpPpECODaA.
CxewMma poOboTu KoMOpecoOpa mNoKa3aHO Ha pHuc
puyk) Ta poTopa (2). 1l p3u) , 0o OGsikkaar y3B'a€H/JHH a HIAE C31
pyxomMoi me cTE€pHI (4), I K a 3' exHaAaHa 3 K O
EpTaHHS BCEpPOPMNEmEMM pPoOopoOyay 3 HBxoxaTpbcsa y T
BHYTpPI1 IIHBOW TMNMOBEDPXHEIW KO paoyocmye.x yliloor Be prxphui
09i KaMephlprombppaoampai portopa o06'emM pobd
HIOeTHCsal. nhhak aprao NonToOXe  HHDO pwma®@pwaqi npu
epu, oobMe xemn it Mmexopwmaolayui 1 ( pwicHl Ma T b H

&) .

=
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1 2 4 3 1 2 4 3
2%
©)
A X

ap)

Puc 1. MonoxeHHS POOOPHONY OPHOIWI KOMIPEEC D J
a-npu MaKCHUMalbHOMY OO mepvu wMioHOioMIaoJi b HKOAMYE pOHO;
pob6boyoi KxaMmMepu

PoGboua moBepXHS Kopnycy sSBIse€ co0Oomw mHuIi

eni Tpoxwpmaa, OTpHUMaHa PyYyXoM AHepIKEMC TK®T O
3B' g3 aHOI0 Bii mkoymsa HKaon1 o MR p alliei ykcoamo KoTuHTbBCsa Oe
o 3adi kcoBauHOMY( piocaY .2p &£ mi B®a 1 HOIME HH S M1 XK

pyxomMR)ra @EepnyxXamMmare tT@HOBUTSH 3/ 2.

y

L —

N

Puc. 2. QopMyBaHHS TPpO Q+CIXie WKABPIPY HWH K O M I
eni T p oRxOe-Cimarii c emi® p oix oapnisa3 B H & sRmHp R/r=3/2

MMonmepemarmdipa mopkap U B OT1 HI HHHUH TPUKYTHMEK P
A4 KOT O YTBOPpIWWOTH5B C A IyTaMu K1 1 Pos3swmipu porT

HEHTPOM 1 TPROARNYHEHOMIA .

[Ipu wHeisBvmiimcecad A Gii 1 b Me HHS panxgiyciB KiJd Tmpwu3
bopmMa kKkopnycy cTae Oi1iapm BUTSATHYTOIW I HalWB
(puc. 2, 06) . B pesyapspTari 301 A bpmWMy€eTHCSA aMi
MaKCHUMalhbHIUMI M2 &4 b HM M obcsarammu pob6ouwmux KaM
KoMIOpecopa 301 7pMmMye€ETSHCSH. I[Ip un 301 71p1me HHI p
npodini Kopnycy 1 poTopa mnepeTHHaWTbCcA ( por
nNepeTHHOM y BHTLISAII TPUKYTHUPO®30ROpm o0 , I K U ]
MaKCHUMaadbHUK 3 MoXnuBux pRE2EBM4dya kKomna pyxomMori

Ans mopagansb mo rood 3q0MYNIGUIIEXH HKWIa Me p 3 Ha J0O0HWITac:
npodi m poToOpa. CtopoHa ONTHUMI 30BAaHOT O o
cnmiaiWHOM, PO TOWME QEMN, KOOpIHWMHAaTHU BY3II1lB
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KOHCTpPYKTHUBHO. [Tonoxe HHH BUXI1 ITHHX T OYO0K B
11 1S HKHA SKOTI bopMywThcsS B TaKHUH cmoci 0. ITo
bi kKcyeTnhcCs. Kounrtyp Kopnycy XoprcT HE@ 1B ' 43 Yy ¢
oO0kaTtye 3adipmragaRyame npwiapa 1 KOpPpHOycCcy 3 A1 HCHIO
[Ip u Il b CMBYH 3[HY@ 94 a € T b C 5 YyacTHHAa poTopa, 1 0 i
MOoJ OJX€EHB KOHTYDpPY KoOpnycy (puc. 3) . OnTtuwmi

BI/IIIaJIeHHi 3a3HavYeHOI ya CTHWWHU.

Puc 3. [Te pemMi me HHEDP @ il TH OXOT grpga 1O 1 O

DI GOpMYyBaHHBO YRKIDXPIAHO r®U 3 Ha Yyae€TbhbC i onoc
0 K€ Hb KOHTYpPY pPOTODpa. YUYucao OUX MOIJOIXEe
11 B . QopMyeThCcs CKJIaJxoBa KpHuUBa, KOXHa /1
oMy 3 11 m©mOJNXTOXEHSBH. HAinauaxu o060 MeE ®WebH 1 T O Y K
TpPOXOT1 1. Y cepeausi K OJXHOTI OI1 IS HKHA TpHU3IE
KOBOTO p a1 o y-c ndmoapsiMEydelT b B M3 THER M i€3 0 B a H U U K O H
opa.

OnTumMi 30BaHI npodi ni KOpPIHOYCYyapryax OpMOOTTOOp a  C
TRE30M M( 11 a MyexTropMm opi e C T € pMHA T ONPJIHAOHTEOT aNpeHXa H1 3 M
ncde@Om™M Bi 7cTaHb BIiJO HMEHTpPY Barum mepepiasy
[lpodinp cTOpOHU poDCECPBRCcBYypWMem3 HIKIDOPAUHa
po3paxoBaHdi 3 a 3Aa0POMOHOBAaHON METO/JAHKDOIWO. I
Tepnce aamn alo3mwml. 6

Buodopamni HIapaMe FppoOUr O PIHICATIH € TMaa pUHICH U BHU3HAaUYIMI
Kopnycy y BUTIsSA1 eniTpoxoiagu, sHSKa BHU3HaYaEeE

© O HHYO
3 8 =rmE e

T 34 0 O W o

W =
)

e

x=10cos¢ +60- cos% ,

(1)

y= 10sin(p+60-sin§.

Ha OTpUMaHI U KpHUBIH po3paxoBaHO I OJ O K€ H !
oy, H a migcrTasBIi L Ko@é micHioipmmwiB a wmwie MmBH T
PMyBaHHSH MO e oi nMaegpwuma nabpSHoal 1 d Woo k ®T H a
T e p nce 1 a n ali02m V9. 4

Buxi nui TOUYK®®BHOGIBPIAYI M MO JHAJ IOIOT b C 4 KOHTYpH
cbopmMoBaHIi, BUXOIXsS 49U @I ssmimio.r Lhse o
Mae mepeBUMmMYBaTHu Kr3zoaubHei3cnrebd,y €3 OJOKPOOHD
OBaHI/IX TpaeKTOpIi H. Ny WL odDawmBOCTE

b
a
A0 M 6

A
]

jes)

o w3 R
H ® O O
& 0 a0

Rl O s
0 0
W -1 OO0
o H <
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TpuBuwmi pHa MOJI€Ihb BUp©oOyrctTemBo p(eSwoal i d WoG
iMmonopryeThbcecsicuygTe MM (Power Mil 1) I Mmonopr MO [
JOMOMOTOK HONpPpPAMHUX TpaHCISTOpiB abo ywepes HE.
Ta 1 HI , S K1 TepeJaWmmob oJavME XK yIresp yBiusp@l POX pio I' p a
anns obO0Opob6bku mBwEApEOK THlbprwepescss 3a AO0OODOMOT 0O
byHKIOil hc @AMe Mmu .

BucunoBroww.60rTi 3a0pONOHOBAaHDO METOIHUKY bop
MOoOageneWw CKIaJAHUX MNOBEpPXOHB HAa OCHOBI KapkKac
BiagcytrHni B Ocf@aremexax CAD
BempyapTari nmocniagXeHb OTpPHUMAaHO TakKi pes3y
l.L.Po3spobunemHno aarropuTtTMu GopMyBaHHH o0BOII
eI cTaBIisgIoOTH KpHBI TI1 H1I T, 3 agafi aHAaITI THU
BOJAHW BHUKOTPHUC TFCOMCYTHRTMIC 51 KB JNCIAHDI W Hp X©OHE® ME HT U
2Po3pobneno mporpamMHe 3ab0es3medyeHHS TSI
B CARcTewMi o Gippce micer,a B B BOT b J 1 H1 i 3 BU3Ha4YHHU

o =
T

O0Bonowu BUKOpPHUCTOBYIWTSBHC A o4 CTBOpPEHHS JI1 H1
qnomnomMorow ¢GyHEKII UM yceutcosrcesm um oCrAeDn v ompo B e p X H 1 .
3.Po3pobnena MeToauka BuUNpoOyBaHa mnOijag dYac
NOBEPXOHB -PARGBEHAQPOGO KOMIpPpECODa. Bukonamna
npodimiB Kopmycy Ta poTopa KoMmpecopa 3 Meo1
Mo me i MOBT[PKMNAHB I BUXOTDOHINT 03 YHepega3zyoObugac
3ayenneHHA 3/ 2 BiACTAHAD BPHWAYERHTHNY HOMNME PEB &P
d=60m M . Pangiyc kKkonmna pyxomMF234mme cyepmEXi B3 1© 0 i1 b MI@
1 oR=30M M . [Toxa3HMUEKHU MWTWOpiBHIWBaAaITUCSA 3 XapakKkTerp
NJTaHECPODETWPHOT O KOMIOIpecopa, y sSKOTI poToOp BU
Penno. Y BHUX1 THOTI KOHCTOpPpYKTII i Pl 3HUIA M1

ob6caraMu pobouoil30Xaw,apmicTaH ®BAMWMMI 3amii pi
361 7bp muuaadoem. 10 345

Cnucokxk 6uKoOpucmamnux O0xuepea:

1. Light R., Gossard. Modification of geometric models through variational
geometryComputer Aided Desigi982.Vol. 14, No 4.P. 209-214.

2. CzerechL., KaczynskiR., WernerA. Machining Error Compensation for
Objects Bounded by Curvilinear SurfacAstaMechanicaet Automatica2012.Vol. 6.
P.26-30.

3. ChekalinA.A., Reshetnikow.K., ShpilevV.V, BorodulinaS.V. Design of
Engineering Surfaces Using Quartic Parabol@P ConferenceSeries: Materials
Scienceand Engineering2017. Vol.221.UNSP 012015.

4. ZhangY., YeP., WuJ., ZhangH. An optimal curvatee-smooth transition
algorithm with axis jerk limitations along linear segmeiiise International Journal of
Advanced Manufacturing Technolo@p18. Vol.95. P.875-888.

5. HavrylenkoY., KholodniakY., VershkovO., NaidyshA. Development of the
method forthe formation of on&imensional contours by the assigned interpolation
accuracy EasternEuropean Journal of Enterpise Technolog918. Vol.1. No 4(91).

P. 76-82.

6.'aBpunkAr,Xoo 10 1Bx Aat o nloBR,aMu x a ii 1 £k o
MongeniowBaHHD IHADBANOPHUX O0O0OBOIXIB [IpakB@adma MU
ceomema iH e Hepa@dKKdlVY b 2021.B u.iil01.C. 3444,

7. Kholodniak Yu., Havrylenko Ye., Ivzhenko O., Pykhtieieva Modeling
surfaces according to specified conditions based on arrgoioits Modern modeling
problems. Melitopol: MSPU, 2021. Vol. 24. P. 1182.
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YAK 004.9:378. 4

NONYJASAPHU3 ALl I HAYKOBOI I AJBHOCTI BHUKJIA
JOIMOMOI'OIO I KT

Ila p €8 K.. o . H e-mail: sergii.sharov@tsatu.edu.ua
061 Ba 10 z; 0 6 PRERA®I B1I TH e-mail: vlad.obikhod@gmail.com
TasepiiticovKkudtu 0epocaesHudl azcpomexHONOR2I 4YHUIU

Mo mo pmunoeo

AKmyaJlelcmb ma noc hba BMEIK di MK G e mM3ua ni [z
H1 X baxiBHoiBsB Bl IITOBI1 IafwOTG5hb BUKIITamgadgl
oi npodeci iuHOI 1 SITbhHOCTI , HaBYUTMU
OMYy XHUTTI T O IO . Boagunouac, npodeci it
3a€MONOB’ a3aHMUX MIX CcO00O0OK KOMIOOHEH
ofi T a HaB4YalbHOTI 1 9a1bpHOCTI . Cepen
a 3 alimMac BaXIJHBE 3 HadYeHHSI, OCKI1 Ib K
HayKOBWMIIKI MIOYBdTMEKEHHIXQ3BHUTKOM T alny
M HayKOoOBOTI A1 A1bHOCTI BUKIagadua <
o0y B cepen akKagemMl 4HOI cCoOl I HOTH k
MyHiI kani aux TexHoOonoriu (IKT) y Bcwromy 11X
BpaxoBymoum HARGTY¥ a JaHOTI TeMHu, MeTa JAO0CHI1 I:
aYyeHHsS Ta oOoOcobOaTMBOCTEHW HAaYKOBOI O1 90 b HO-C
npsaMKI B 3acToOCyYBaHHIH I KT ngns Nomn-ynspusa
JTaroriyHaux TNOpamniBHUKI B

Ocnoemni Ma me pcé a ma XooucB/miMod CKIaJalHUKAaAaMMU m |
1 7 bHOC FIie THAATYOKTOIBYOH O T O MNMpami BHUKAa € HAayKOBa
1 97bH1CTHBH . HaykoBa a1 sSIbHICTbHB BHU3HAUYAETSHC:
He MOXYyTb OyTu a0o HayK OIBEe J acrmnoi IBipyoHOil TIHpAAKIMi, B
0
H
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cnpsisMoBaHAa Ha PO3BUTOK CcycnoniabcTBa Ta 3
aHHS @NONpo BCeCcCBI1IT, NDTWAIUHY Ta BUAUW 11 xA1an06b
1 106yBaeThHCH4 6eszmocepeannii mpoIec HayZKOoORB
WikKa 1Tad4y/ HayKOBINW O3HaMWMoOMUTHUCS 3 MNONpaunusgsmMu BIi
13HaTHUCsdS ONpoO cydyacHI Ppo3pobOKuH y BI1ADOBI THI
Hali3 HayKOBHMX KoHUOLenimi#" Tomo. Oe COHpHusidE
poOmTe Mu, a TEaHKHOIK BBJJIAOCCHKOOIH aWla Yy K OB O1 Jg1 S 1 Bb HOC
i 3a0e3nedye HH A ebekTHUBHOI OCBI THBOI I
r
r

H ® W W ®E"THKM

)=
=)

He Hb B me B HI # ramnysi BUKIanmgasyu I0OBHHE H
IOTh Yy HAQCTYyMNHOMY.

301 ifgyH®e /HaEEMEe HT @ 1 b HHU X, OpUKIaAaTgIHUIX T a
y B1 AMOBI1 IHUX HayKOBHX ranyssXx.,
3 aKknangy B M IO i OCBI1TH (3BO)
i I1 ATIbHOCTI BUKITangawiMODBaHaAaYy M@B a
yKOBI/II/I moImyK, po3pob6KyYy edeKTHBHIUH >
r [ 4 c . 6 7 ]

BHpOBaJI)KeHHSI BJIacHIHX HayKOoOBHZX pe3yn
3 pobOKa -M@BOIAWBHHIX MaTepilamniB, 3aCHOBAaHMIZX
CoRd HIH 5 y m e B/Hoi ¥ p erzaymiyp3Tia:mre /Ba THa yl KIMEB d I1 a7
y KOBII Bl AHOCSATbH GYHKIIOHamIbBHI (menmarori
radii3aimni B U XHOABBHIOATIIOb HOAI P O I[ € C Y , npakxTw"4dHI p
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MK O @O~ 0O

OIXeHb Ta 1 HITpUMaHmMEURpoPecuduauwif onocsi
10T 1 9HI XapaKTEepUCTHUKH BHUKIaAaZadua, pos
npoaxyxktu [ 10, c . 461 . IlaTerpanisa HaYy
c NOBHUHHAa ©Oa3yBaTHUCSd Haa@&aIyaWPpEHUAK IO
TOBKY Ma#WbOyTHix ¢daxiBmomis [ 1, c . 207 .
MUTHU SKICTBH N1ATOTOBKHU MauOyTHI X ¢daxi

3amnyue HHS 3000yBaIwWIiCRII @a@B®Bi TWwWwoOROT MW,ay Kl

KJICUTBBL c popmMyBaTm B HHUX BI1ANOBI1 THI KOMIETE

w
IS
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OK pobOoTu 3 HaykKoOBOW 1 HopwManmierw, KpHI
Ma i i TBerdy iRt amcomM 4ay KOBOTr o KepiBHHUI?
u 31 3700¢YBAaTaMIE BIEIBMEIA K1 JIbKI1CTH®h 3 100
He HHHO ’RiyKm®Bio pobOorTu, ixHi HamOopaiIoBaH:I
, 3 0KkpeMa HayKoBI mnyo6nikamnii, KypcoBa
91 .

[Ili fTroTOoOBKAa Ta WXI,p UHSOWHIGBHM P HHXY MABF € P 1
K Ha OQPOpMIEeHHSN HAOKYMEHTIB aBTOpPCBHEKOT.
BUX CcODiIaAbHOTAaX, 3O0KpeMa B peagakxKkiiidHHUX

CydacCcHHX YyMOBaax PIGRI G- l'[iI[BI/IH_Ie(HCH”lHi BHIa C H O

OCBI1 THI X nocCnyr 3BO BnonpoBapaxgxXyIwTFbh C
aHi H a 3aA10BOJEHHH4 cycmniabHUHEX O0OTPp
B T a bopmMyBaHHSH HOBHX HayKOBHX 3 H ;
THC A 3 a P AaHXayYHKOOKB U X 3 M 10 € Ol H ¢ BKI¢ H b , opi
aJlJeHHS OCBITHBOTIO @HmHpomecy Ta- cTauawuim
HOTO 3abbe3meuyeHHS: T, NigaBUIME HHA nNpode
KoMepuniangiizaniow HayKOBOI TT® H®B YpailJBbHHIC
aHHSA MI1XHaAapPOJHUX TMNpPOEKTIB TOIO. Bume 3 :
b ydacTh B pedTHUHT OBOMY OIll HIOB Aa HHI
MCTOBYETHCSA Ha HAaULlOHAaAaJIBHOMY Ta TIHnoO0a
HUKIH YBACCET 1 IBE@M C T3Yall @ IOT b y A4 KOCT.I 1 HA MK
PEHTOCHNpPOMOXHOCT I 3 aKknany B M IO i OCBI1T
3 yBaTHM 3MIHH B HSKOCTI OCBITHIX MNONOCIyT

Baxmnusuwm MOKaj3 HHUKOM I1 SITbHOCTI 3BO €

PMYITbhCsSOBHAa J®KMHIDBK O X HanonpsaMKI B qI1 S5 71bHOGC
YKOBOTI , MEeETOIHMYHOTI , opradniszamni WHOI o1 s
€EKTHUBHOCTI HayKoBOT T a HaBYalbHOI o1 571
noMoromowm [ KT Ta o0o0umcaurTud 3a asMam3. Jailterili abp 3
EbexTtTuBsuHnuM 3acoboM BiagobOpaxXeHHS Ppil3HHUX

W 4 oW O O R Y

T b BpaxoBaHI nijag 4Yac pedTUHT yBaHHSIA, €
0B I 1 BunopuHddaewrbho EBukmramgauya 1 K 1 Hpopwma
Opaxae HOro HODTHMN HERHMHEED HF@C Pie,3 YBIKIJ I0Y a I0OY U
ponmwu T O IO . Kpiwm TOT O, noptdoni o 1 K c
roriuaunoi A1 901bHOCTI 703 BOIJSE H ¢ qT U 1e
YyTKH, anme ©W owniHUTHU A1 AxabHIile2r,p JcB. M k518 1 a
bonio BHUKITagauvua MOXEe CcKiITaagaTwucsa 3 TakKH
yalIbTaTHU HaAayYyKOBOTI Ta METOAUYHOTI O1 970 bHO

11 i xkangii Ta cepTHPi KaTHU yya-wu&@TORHYPHDBHO!
eapi a @ ar@33|. Taxwmimmopmipomi B 3abesmeugye 3pyd
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BCli X BaXJIWHBIUKX I aHUKX onpo BUKITangadga,
npodeci HHI OQOCSTHEHHSA Yy HaAayYKOBIH Ta oc

qJ03BO
B1 T HI

3apas CmocTepiraertscHs TEHICHNYHADbTHAa 1 B 0 3

0B OI npaii B HayKOBHUX COI1lanbHUX

L < I

TKIi B BUKIamgadi B y XKypHaIIax, 1 0

OIHUMH 3apyOi KHHMH HAayYKOBHUMH HaIMIp
JOoCHaAil gaxXeHHSIX [ 5, c . 2417 .

6 H N W w3 & T

o O &N e
©C O O OO ®R M O
=W H 0O OvVE 54T R

SR SR

MKIanrn, ehbe K TUBHUM 1 HCTPYMEHTOM JIISi
bHOCT.I BUKITIagadva € #HWoOoro HayKoBHUHU mnpodi)
sk cWemcef i SScopus. Cuning 3a3HAaYUTH,

MEp e :
MO H 1

1 HOe

mHe4yy woT b JO0OCTYI Mi XHapogHOT akKamxeMIi 49t
IXe Hb . 3 iHmmoro OOKY, BhbTOHHHMDBDMUEAY H O

aIoB a

Ak mwo BUKOPDHUCTOBYBAaTHU 3 0B HI IMH 1 cme i adi:

o061 T, boOpMYyBOTUKACMINIL,0KYMODPSAAKOBAaHHUIH
aKOX aHali3yBaTH, XTO MNOCHUIAaETHCSA HAa

Ho oW e w

yranAxangewMmi s, T O MO XHa Bi3yanii3yBarTH¥
icmi TKOBYBAaTHU JAUHAaMIKY HaAaYKOBOINO BINONITHUBY BH
Opi BHSISTH BIAaCHI NOKAa3HHUKHU 3 pe3yaAbTaTaMH I
U mo i ocBiTu [ 6, c . 78] . CepBic Hapngae

J a H

MO X
3 a K 1
o1 mp

Taxkox KOpHUCHOI € HayKOoOBa nnatTdopmMma Re

03 MIi MYy B

Ni TKyBaTuUMH, 3 0XWITERWBRATIUC A batmamu,

€ETOOLOITOTr1l YHHUKX OIUCKYCI1 fX i TeMaTHWUIHHU
51

® 2 o

KTHBHI
BoanuHowuac, HayKOoOBTII Har ol omy T b

cmemniani3oOBaHOTO OHITaWMH pecypcy I

Taxuiu €1 E€EKTpPOHHHUH pecypc II1O0OBHUHEH M1 C

aTH BJlIacHI HayKOoB.I pob6oTwu, meper.a.
OparTmu

X r py

cnmiBOnpangi HayKOBIN1B Ta BNJIUBAaWTDH H

H a H
aHaIi
TUTHU

JO3BOJNSATH ONTHUMI3yBaTHu O0O0OpoOKY HayKOBOI 1 H
HA M H Oy una po3poOwiae Ha uciHepwap M WiTd 3 6epexeHH:

bTaTIil B HayKOBOTI A1 SI1bHOCTI B U K I

p
1

3y
b o
(O
11 O
K O
o
3 p
Buc Ho B kQiT xe , HayKoBa JA1sSaIbHICTB € H

KaIil i-ye THOAJBMIYAHIYb HD1 T € paTypy ( HmB M@

HCTOBYBaTuUCSA 3aBlagyBaueM Kadbenapu

T =2 w3 H
T K o m o
o o 'v ~ =T H

bekTHUBHOCTI HAayKOBOI Ta HaBYaldIbHOI i

@ oMM

MeEepexKax. TakoX MOXHAa BHKOPHUCTOBYBATMH
(iHbopmMani fHOHO@AEEE PR CYpPCH T OIMIO) I
HaykKO@mDarori 4H0ro mnNpaimiBHUKAa
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agadgil

Maniw nNpo BHUKIaxTauyl B, HayKOoB.I 3axonu,

I b H 1

KpimM TorT O, i1 HbopMani HHUHN pecypc M O

O 1

ci#HOI nigsnpspHOCTIl IKoHEK.peHhpPpraeail BmpoT pa
O0Ka B3HTZRAAAHTHECEL TWBaAaMWHSI Ta JOOMNpPaAaritmnIoOBaH:E

e 00Xxi1

1 9I1bHOCTI BHUKIamgaddua, 111 O I O3 BOIISILE Howmy o
ocIil OIxXeHSBH, CnIi agKyBarTH™ 3 a PO3BHTXK® MKHUr a T Y 3

41 b HC

a nonowmmommpowoBlio, y cmnmemniaixlii3oOBaHMUX HAayZKdORB

cme i
a Ha I
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Cnucok 6uUKoOpuUuCmMaAaHUXxX O0xepeuaua:

1. AuanpomyK J. M. HaykoBa A1 81bH1CTH Kadoe
N1 ITOTOBKHU MaWOYyTHI X Yy4YHTEeNnNl1B -KOpaOTpiaphradi
ocBillpwoOn e mu oHemggixnoun . 3 0 =212 01 6 . C. 14

2. bondo 3. OcobO6anuBOCTI T a npood6newmMu HayKo
yHI Bepchaiepgmwuck HayKoeux npauybs Hayi onansvHec
npuxkopooHHOI caCeapiusVrkpleiiamnori dui Ta TCHXO]J
3(72)-52.C. 44

3. Bakxanwk T. A. , bommmiiaiapsr Bp Bypr dl@wpd yo mmmalit =

HayKoBOi naisfsapHOCTI cniBpBOoenminuxanBusdrRKITHYVSB
B. I. Bepunaocwvkoco. CORRa: TOex B3I A2 ) a Nk b . C

4. Ko#wuena T. 1. HaykxoBa a1 sS1bHI GCHUBEBM HE UK JTaJ
KOHKYpeHTOCTIHp oMwmmaipicarm u BHIBI Mi ownapoornoeo Ko

6UKIUKU nedacoeiyHoi oceimu €1y mpaaspaocunelnc/
p oKy, M. @&6Be &6d

5. KonmMaxkoBa B. O. , [Ia p o B C. B. [Ipo6nemMu
HayKOoMeEUrxp u @a 3 ax JaHUX T a kpud ww b f XK empad il
ceeponeiucovbKrkomy203BmeMR46ai C. 239

6. Konowmi eus A. , JJazapeunko H., I'pomos €.
HayKOoOBOIT 1 sSTIbhHOCTI megaroriYHao0T O YVHI1I BepcC U
cycmb cOceBgai.mui i npacmadiopg 7Vx8& On u C. 7 4

7. MupoHUYK H. M. OcobnuBocrTi npaii B UK I ¢
3aKknany B KOHTE®EKCTI camMoopraHuiBmaeaiemuor o
ocei mHuyg x o1 . 3 0. 2 0-15.. Ne 8 5. C. 147

8. Mops3se H. Baop x aby iOr II. Cucrtrema PEUTHUHT O
Ol HIOBAaHHSA 1 SITbHOCTI BUKIaJlaHUBuYaeyaarnodaunklly
meni MII Jpacomanoea. -oCpeipei mimoNg aZu.i Kcouvmcnm’ etowme pH
2017 Ne-449 . C. 34

9. OpaiiHUK C. ©. Oni HIOB MKHIR 14X DCBIAKPDADTH

OCBITH HK CKilIaaxgoBa cucTe Mhe 03aace23i THeH W EUH HALN b IMK
2018. N 3234. C. 229
10. TamMo XC b K a I . B. 3MI1-00® J alTOOHTAITUIHIa  «JH1asyJKBOHBI
KOHTE®EKCT]I CydacHOIBimapma&g U MINE e p € Bl pne ang i Me t
Ho 6 en a. Cepia «lle02a020l12.i kTa. i2-47.cNe x2021.0 2cG .2 »4 2
11. Ila p o B C. B. PospaGop MaaoBiAEEDB T UCTEMHU [
HayKOoOBOT I1 9 71b HOCTI1 VkBpuaki nacnpakdii B ¢ nkyaofiein pa&a . ¢ 6
KoHme.x c2mdi2 2 . N375 . cC. 228
12. MeBuykx @EunE&krTpoHHEe mnNoprtdhPonio AK 1 HCTpPY
obeci tHOTI KOMIOEeTEeHTHOc i 0me IcayTuoaTcan 0 B W njoie d
19. N 5¢6B88). C. 57
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YAK 378.147:004. 8

OCOBJMHUBOCTI BUKOPHMICYUWUHAdHO 1 HTEBIEKTY

3AKJAJXAX BUHNOi OCBITHU NIJA YAC AUCTAHIOI HHOT

Mlaposad. Tn. i monan. u. e-mail: tetianasharova@tsatueduua
TasepiticovKkudl 0epowaeéHul azpomexHoOnNO2l YHUIU
Mo mo punoeo
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Ak my an o miac mmoc mampowwmelhew ¢ X 1 1 oo OUCT a H I[ |
BYaHHS B y MO B a X r17o0anbHUX BuUuKI®OuUKiI B, T
BHOMAacCIT a0HeEe BAOPTHEMHHM MBI KYwimEIHlyqQ B 1 ©TepcT
BOJJHOUYaAC BUCBI TIHUB 3 Ha9HI D P YIZIPHOOIIEIC Y B VY O |
angax Bumolllr yaer##iTui aTenexrt CTas O HUM
PyYyMeHTI1I B O NHNOAONaHHSA HNHUX nHNpoobdmem, 3 a
MaT#Hh3amii, rHY4YKOCTI T a 1 HTEepaKTHBHOCT ]I
i1 T XKe HIKM,ABHE® @8hG&xkopucTtoByBaTu Ul y IAHUCT
YBaHHSM E€THUHUYHHUX 1 TEeXHI1UYHHUX oO0OMEeXeHB
MeToOoO mocCHi AXeHHH € aHami 3 MOXIHBOCTE® €H
KOpPpUCTAaHHSAM IITYy4YHOT O 1 HTEeNnNeKTY B JIUCTa
PMYyJIIOBAaHHSI P Q0O MeoH pa eidiic KImod B H O 1 i HTeEeTr parni
KJJapagiB BHUMOOI ocBlTH

Anani 3 ocmaHnHuni x oO0ocaiHhawme v omai nyidome wWia y T .
paime® XK Iiug H UIKK 1 BEBYAaHITE 4YHOT 0 13Harkemaemkarxy (|
moi ocB1TH ni1jag uymKs AlmckT a mbhankpanikribe. 1NMa B y a ¢ B ©
6oTax AgOCHTI IXyBaB MOXJIHUBOCT.I Ta BHKIHUKU
aKINeHTyYyBaB yBary Ha MNODOTeHNI1auni 11 oI s
Bl IyalmnHmuwxOyBsmampaebd ocBiTu. bHaBO MIi.cl3.p Tmo ¢
Huk B. B. npoaHani3yBanlu HLUPpOBY TpaHCO
PO3TINSAHYIHU OCHOBHI TeXHoOmTorii, K 1 M O
€aypcwk O. M. posrnsanaB pons WM 'y mniagBun
OoB13amnii OCBITH. Mor o poOoTmu J€MOHCT P
14 I0OT b Yy J1 OOCCKBOl HHTAH/BEOHIHWOIO Y Ta 1 HTerpamunii 1 HHO
my OCBI1TY.

KaBHUM € BepOiofxdMu Wisk i¥aBUBHUKOPHUCTaHHS I
BJI1HHM DpPB8IEEOM. Bin BUA1 T HUB KJ0Y0BI ]
e M ynpaBIniHHSA, 30KpeMa i X HI0 37JaTHICT
a me HH I opr a KipmoBade mmad udeMa. akmeHTYBaumn
1 11 BIONpOBaAaJgXeHHS: anganyimB Hlayxn i camac TM.MA . H aTBa
OHAocCcni@mumWmwH 1 acnekTu 3acTocyBaununsg Ul
poboTu cTanu BAaroMHUM BHECKOM y BHU3HAa:
opocTi Ta eTudYHOCTI1 Mewkbonpunkc TH.ullh.ga 3ldlc eBp e
TOCYBaHHI TEeXHOIOTI1 H# 1T y CUHCTG®EMI qOUCT
CeHKO 0. C. TO0OCHT1 AXyBanal®Ww BHUKOpPHUCTA aHHSH 1T
1 aIbHOCTG® €MH. BoHu miagkpecnuiaud BaxXIHUBICTH
T e X HI1 94 HH X3 Byalk aBKRUpPUC MHTAe TcimBe, M1 M 1 Ky CydyacHOT
Ocnoemni Mame pi anllltr youoncwniii 0 vice H @ m e K T ( I ) €
wdyoBUX GaxKkToOpili B, 3 JaTHHUX 3MI1HHUTH 0O1 AX1 O [
mo 1 plc,Bid.u 3ladB o1 s K U Il HCTpPYMEHT aMJ € MEC AN P O I
KITHUBI1CTGH BINpPOBaAaJbMXeEHHS mepcoOHAamMTi 30BaHOT

‘R NT R R O
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Moo ® om0 RO
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i1 HAMBI1 1yanxhbHI ocodPmoiBprada kpmlolT &&23pcBi TH
BukxopucrtaHnuis aJglamntTHhWBHIUIX CUCTeM3 IROY,BaHL® a
BUSASBISITHU MNPOTalMWHU Yy O3CHAMIHHX)p ila JIMP O MIOKHIY BRA & 1
BiagmoBi gawtsbs [4,ciblM moTpebawm

ABToMaTuU3 ami s PYTHHHIMUX 3aBIaHb € g e 0
3acCTOCYBaHHIH T . ABTOMAarTHMU4YIHE TEecCTyBaHHSIH, a
3BOPOTHOT O 3B’ A3 KY 3 HauYmE®Da JIACIJ BT, MY 0T % B 0PI oI GOC
30CepeauTHUC H a TBOPUYHUXCBI THPAITEC T Y .4 HE Y 9 &ACE
GPT-rexHoOomorii JomomMaraltwTb aHani3yBarTH™ CKI a,

reHepyBaTtTu nponos3wuiBii98.agaxsa 1 X mMOKpaIMmeHHS
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onHIi1 e Baxiaulblow el pieBBAAITCOHI®I I 1 O C T Yy T HOC T
ye€TbhCS3 AW VR & WIEB B UM I OPROIKHTB AT b y B
OHAaZx, a HOCDOXMBIXT ® C MIAEHI norpeowu. An
0145 T b 3a0e3nNedyuTH 1 HKIIW3 UBHI CCTIbX CTBO
r3oapoi 6ily 52 14 iOk Bolgx H o u a ¢ edbeKTHUBHa iHTeTr panmi
ec CTHUKaeTbcCcsda 3 HNeBHUMHU BHUKIHUKAMU. Te x
oBa 1 HPpacTpyKTypa Ta oOoOOMEeXEeHHUWU JTOCTYIN
B HIRY € IIK O 1 . Kpiwm TOT O, BUKOpPpHUCT aHHIH
i geHOi WHOCTI1 OJaHUX, npo3opocTi poboTwHU :
yac npui6saT78Ls Buipmamews HS THUX OTpoOITEeM BHN
HUX CTaHOTapTIiB 1 perynwoOYIUX paMOK.
pToOBaxuyu, asBumi e kui J€epxXaBHUIHU arpo
CUTET i Me HI AMmurtpa MoTtTopHOTO aKTHUBH
KTY ( LI ) y OCBI1ITHIH mNpoiIec i 3 a0
H A . BukopucrtaHnHz= IIII CIOpsdMOTBia,H € H a
BHOCTI1 Ta € @eJmMmB H®BC TOIC HIDBBEHWAaXH HB.MI P I M1 |
yHI BepcHUTET]I ocBimeappowaay3auBakuaana
MCTOBYIWTBH ajngaNnTHuBHI na1atdopwmMu, 1 K 1 I 0
TOopil i 3HIAOBOUWyaBH@HWIE >Y(HIoT B 1 O 1 XHI1 X 3 HaHSbH, H a
KIJ ang ,4 a ¢ B unkioaptudcddpamndilse 1 HTer poBaHi anr
aTramwMTbh BHUABIIATONO XYBIAaWIKENI PaB@POMERMaTH J01a
m ie p[10,ac 1l 36]

TaKOoOJX aIKTOBB/EO bXaC TIOI I aHaldlili3y HaBYaIlIbH
M€ HT H J O3 BOJ S KT B J OMOOYHBI aTROWPBABI JUSI T P O3 PIE & .
nii B Trpynmax, a TaKOX MNpPOTrHO3YBAaAaTHU pEF
MH1 CTG5H . Ha OCHOBI Il X M aITavH U X O I'BPHUYKHITAaOABaa
4 ImMOJXO BJAOCKOHaA U e/HmHId BHUAKBIYAAIabyHiMUBX  YITHP1 OB €
STDHC TpeHIHrHW mWoaxo poboTwu 3 namarTdo
mi B i X OCIBHITTEW (PR a1dmbo 3 B 0 11 5 € megaroram H
BHeyBarctmo &b, anle ¥ aganTyBAaTH TEe€XHOI
a[#,n 8&.T ¢ i
i1 BepcHUTEeT TaKOX HNOpPpHUIA1IITIS € yBary e€eTHUHUYHHUM
PyMEeHTH, 1K 1 BOpPOBaAaJgIXYIWTHCH, OIpoOXOJ/nsH
OB1 JHI1CTBH CHTHAl HIZHAOPCTTAlM TKAao HWHP GI3® @ p B O Ip € K € H H
pu Mi X CTyIXIE€EHTaMu, BHXABR NA KA MHAUNMA I A NMO
COKY S K1CTHh IUCTaHIOI HHO
CHUHX TEXHOIIOT I y Tpaagumne dHwWieE MOEBBTPHME
Ian ycmni mHOT O BUKOpPHUCT aHHSH T 1 K 1 HCT
AamMUTHU OCBI1 THI H npoumec, ale " M1 OB U I

ckHHuKI1IB fld, PR Ky mparii
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3HauYyHMUWA BODIOATHUB MawWTh 1 opraunisramammiaa Ha ¢

€ BHTpPAarTHOI, a TaKOX moTpeOye 3HadYHUX pecy
cucrT[2 M 25 3axknangmu BUIM®DNKY DK BIBMP 1 WMUTHU IIi onpo
JOMOMOTOK HNapTHEpPCTB 13 TEXHOJNOTIUYHHUMHU KOM
pi me HB , A K1 TpawumKy @b 1 HHllppaocBTepnyeKHTHYIp YT p € H1 HT 1
BUKITamadi B, TECTYBAaHHIH HOBUHX namaTtThpopwm i B
MaoTh CTAaTHH TMNpPpi opHUT E3TaHKIIMAU] i3Ba BRI IHGITH M e ¢ BIiJITH A
npeacTaBleHY i HbopwmManillb, BREKHUBUAMY €MDEC MC HA (
TpaHncpopwmarnmi i AUCTAaHNOI HHOT O HaB4YaHHSH, cup
epeKTHUBHOIO OCBITHBOTO Ce€epexoBUIA. [IpoTe W
BiJag 3aaTHOCT.I OCBITHI X 3akKninaagiB aJAolaTHhU TE€Xx
aJganTtyrOUYMX HOBHUX y MO B i BUKOPHUCTOBYIWYHU i
MoagepHiI3anii oy@47fHbO0i CcHCTEeMH
Buchnadlkywuunuih 1 HTENEeKT € MHNOTYXHHUM 1 HCTDPYM
OIUCTAaHIONI NHOT 03 alKAIMYIAKH 1B HANOBI1I H O CABOI3TBMO J A € mi I
ede KTHUBHITHBOT®C BIpOme Cy, aglTanTtTyBarTH™ HaBYauma
3 100yBadvii B3 BWIBIMT A HAaBaHTAaXeHHSI Ha BUKITamTadil
I 3ame®uTh BIJA MOOTONTAaHHSN TEXHIYHUX, ©€THYHH
Cnucokxk 6uKoOpucmaHnux O0xuepea:
1. baxkai# 0. M.ii liltHyruewive K T y cydacHI # 0CBI1 T
BUKITAKRPopmayi uni mexHnHOoa12o®2 i84(4)Ne &230 6 u Hn a6 uawm
2. buxos B. IO , Onxnivemk B. B. HIr yay e 1 HT e X
ocBi/lHWopmayi uni mexnonodi0iBWa) B30 6u nHaesuatndt
3. Bepbosumit A. M. BukopucrtTaHHdg WmWTYyYHOTO 1 H-
NIpomEecCOM: nepcnexTtuBBinenmmuma KWVikpad maie o Hauy
yuiegepcumemy i m. TOARNI)a HHE6 ue nka
4. Nlepe3s a 0. 0. , Boansuauup xkui I H@e n Bmkryp pmC
nuszaVMmpai ncovki cmyoii 6 . 62p002ndeldeNdk.o M. K onme
5. €EpmoBabe HK O T. M. HocBin BIONpOBAaJJgXEHHSH

HaBYaHHSI Ha O0CHOBIOcmT ymua our on pia tnd eS(WViNep.a i 1 u
C 19-27.

6. KynimalMriAaga O. 1. Ernumni acmnekKTH 3acTO
npoueduaiy.x o 6 ui 61 CcHUK Muxoanai 6cobk.02083. 0 e p oa s
Ne 45(2) 78-85.

7. Menwsruuk B. II. BukopucTtTaHHS TeXHOTOTrI1 W 1m
nucTaHnnli ifeinocaser i2h2 2 122Noe Bdndd.

8. MNawwsrxo 1 T. . Tapacenko O. C. Hr yasu#d 1iH

TeXHIYHUX <cnenianbHOCH®)KoOSsyikpandme @083 i Ha ¥ K M.
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I HHOBAIII HHI METOJAM OIIIl HKAU TA VYINPABJI HHA ®I
PU3 UKAMU B YMOBAX TIJOBAJI3ALNITI Y ABTOMATYUV
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I HPOPMAIII HTHUX CHCTEMAX

nep FaxMOyBau Bwumoiemnmatl: denisoehkaua@gmail.com
IHAK. OO, B. e-mail: yuliya.kholodnyak@tsatu.edu.ua
i icovbKuUU 0epowaeéHulu eapecpuonneenx H oi iMoe2Hiiyu H u/fim u

mopHOZ O

AKmyanvHnHicmbp ma nochamwoeira Hppy o rerwib.a 11 3
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Mi 9HOMY Cce€epeagoBHIi biHaHCOBI pPU3 UKHU C
HayawWTh YycOoimHI CTbh A1 97Tb/HOEMAaB HWIKX 0 K |
Pus ukmu BUHHUKA AT b yepe3 HU3 KY ¢
bHICTGSB, NOoJI1 THYHI 3 Mi HH, OpUPOTHI
MX HAacTpoOosx 1 HOBITHI TexHoOITOTIiI. I
1 1 IpSMJHBKHAL C T b Ni TOPpPHEMCTB, CTBOpPKOIYH
KOHOMI Y4HOT aKTHUBHOCT.I
3B' 3Ky 3 TaKHUM JIHHAaMIY4HUM I CKIaJTHHUM
i3y ¢GiHaAaHCOBHUX PpPH3HUKI B, o CcHOupaiwT»hHCH
, BOTPAHER T U C B O IO ebeKTHUBHI CTGHh . Tpangun
n06advac BUKOpPpHUCT aHHH MUHYITHX JaHUX OAISHA
€ B YMOBAaXxX BHUHCOKOI BOITaTHUABbBHOCTI ¢G1i HaH -«
M K a H o 1- 0cJol IITl ¥a “WIHL UHMO U 3IMEIJIHIA MM € 31 d B KMIOHU qJaiwT
Ib T
HCO

o T == =

o o
0wz = =

aTH. ToMy BHUHHUKAa aE norpeb6ba y HOBIUEX
BUX PpHU3UKI B, 3 JaTHUX ajganTtTyBaTHUCSA OO

9

ABTOMAaAaTuU3 0BaHI 1 HbopmMani HHI CHCTEMH ( Al

T og N =IZwT S
® O 0O X K & o

nekT KHHO 1w aBvwauH H 1, OPOMNOHYWTB HOBI M O
BJI1 HHSH pU3 UKaAaMU. Tacxi cucTeMHu 3 OTaTHI 3,
X y peanbHOMYy w4Yaci, a TaKOX BHUKOPHUCTO
OBaHI 3aKOHOMI pHO CETMIO J HMOOX JBUPBOIO HU3TaUT pPBOP3YMH,
MOTOK TpaauLil HHUX MeTOAIl B. BoHu D103 BOUIS
KUM PpPlBHEM TOYHOCTI, 1 0 € KPHUTHUYHDO B a
HC1 B.

Ocnoeni wmamepi aMOmiona«anipd weaemiHD.B UX 1 pPHU3 UKI1 B

s
o

o
=
just

)
oI u

€ETAaNMHUM THpOIMEecCOoOM, mo BKIWYae B ceoe

B3aeMoOoal STH H a pi3HUKX pi1BHSHIX. y T
MYHOMY aHandl31, OCHOBHOI CTpaTeril €l
YyBaHHAAIMA.WONprear &« moi# ni aXx1in1 H € 3 aB 7
y BUCOKOBOJTAaTHUIbBLHOMY cepenxoBwuOi, )
IbHI CTOh 30BHI MHBOT O cepenoBMHINa M O ¥
, y cuTyamigax, K O H H € BWCTRUYaeE b1
HHUMH, aue BUCOKHMHUMHU PpPH3HUKaaMHu (Hamp
Hi KpuU3HU), Tpaauumni “HI MeTOXHU MNPOT HOS3
B1 AMI1I HY B1 I Tpaagumi iHUX MeETODII1l B, AaBTC
i e e KT U B HIDH YNEP3aHIMKMBHA TMIAa C3M BR@M M Ja HHU X 1

K U X 3 M1 H H a b1 HaHCOBHUX PpPHUHKAaAX. Al C, 1
HHOT O HaBYaHHS, MO XYTh BpPaxXoBYBAaTH H e

0
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KTODpH, a H moni THUUYHI, COINIi albpOoHTIPp U MAA TTMA K O 7
ApbM TOYHY KapTHUHHY MauWOYyTHI X moal W Ta PpHU3MH
Ongusn 13 BaXIHUBIHKX acmexTI1 B BUKOPHICET a HH I )
aTHI cCcTbh 3101 HCHHOBAaTHWU NPOTHO3YBaHHSA 3 ypaxy
1 MO XY THh OyTmu HEOoOUYeBHUAMMBMI a ma mi 3Typ.a 0 Harm pi
CTEeMH, MO0 BHUKOPHUCTOBYKTD MaMHUHHE HaBYaHHS;S
m3u abo TeHAEeHODII Ha OCHOBI COIil alnlbHUX MC
3BOISE nepenbavdyuTtu 3 Mi HHU I € I 0 TOT O, S
ABTHIOCYy Ya CHUKI B PHHKY .

Ocob6anuBY poOnXb y UTbOMY TpoImec:i Bl A1 TrpatwT:H
MOUMUHHOT O HaB4YaHHIH, K 1 3 01aTH.I npaumwBarTH
HUX, Mo MOXYyTbh OYTH HENDOMITHHUMHU AN JTOAU
TOXI1 B . Toarkiii TIEOX3HBOOJUI I IOT b 3 Ha 4YHO Mi IB W IWHA "
HaHCOBHX PpHU3HUKIB, COHpPpHUSKOTbh BUSABICHHO paH.]
0T b MOXITHBI CTGHh BUSASBISTH NOTEHINI HHI 3ar po
TOPUTMHU MO XKYTH nepenbavyuTakIHIMIO Ba A1 BREIIOT
IHWBAaHHSH, 1 0 J O3 BOJISE KOMOAaHI IM 1 1 HB € C
Hi Mi3yBaTu 30HUTEKTIHI.

Il smuM BaXTHBHUM acmneKTOM € MOXJIHUBICTB HPpO

I O3 BOIJSMAE MOJZEITKWBAarTH™H pi3HI MO XJIHUBI curtyamii
€K O HO M1 IIi . CuctTemMa MOXEe CTBOpPKHWBAaTHU BapiaHTH

B

M
JI
II

O T < B T oM R O Ew =R owH
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JI U B e MaTMUME H a bi HaHCOBHUIMH CcTaH KowMOaaHI
Hi Mi3amii pPpU3UKIB Yy KOXHOMY 3 MHHUX CI€Haf
I e N1 ATOTYBADU NROBMHEAHUNWHAX KpPH30BHUX CUTY
MAHHISTTIO O61aApm OOTpPYHTOBAaHMUX 1 CBOE€EYACHISX
Onuacxk, nonpu yci nepeBarm aBTOMAaTHU3 O0OBAaHHU
Hi Buxepme., Haa edPekKTHUBHOro BUKOPHUCTAaAaHHS:S
O KIO KpBl &K O B a H U X cmemianxricTI1i B, 3 1aTHUX Hal
TE€&MH. Bucokxa xBanidi kauni s mnmepcoHaAanNy, 1 K
THYHO BaXJIMWBOW JTIi1 JOCST HEHHH MaKCHMa I
XyBaTH, MmO BIPpOB a AcKCYHEH I3 HTAaUKHAUXX C(UiCHTaeHMC ONBOUT
MOX€ CcTaTHd NEepemnoHOW OIS MalWuX 1 cepegHI
He MeHm BaXIHMBUMHU € TMNHUTaAaHHSA €THUHKHU I npa
ammoKoOT b 3 BEIHUKHUMHU oOcsramMum JgaHHUX, B a KIJ HB
HGl 1eHUl HAADY TN EP@OBAXKBHUX JdaHUX. KpimM Tor
NpaBHUIbBHO BHUKOPHUCTOBYBATHU ©Hi cHUCTeMH 0ce:
pM, ocoO0OnTHMUBO y MIXHapoOJHOMY KOHTEKCT.I
BucnoeAmw.omaTu3o0BaHI i1 HpopmMani HHI CUCTEM
YHUHN 1| MRAAUMEAKMET ™H®& BYAaHHSIHA, € BaAaXIHMUBHUM 1HCT
aBJI1 HHH b1 HaHCOBHUMHU PpHU3ZHUKAMHU B Yy MO B a X
KaXx. Bowuu J03BOIJSIITH 3HAa4YHO 01 ABUIMUT U
B
€

o X 00w

1 pPH1 CTH5H 3 Ha4YHHUX b1 Ha HC OUBBMOXM Y B TMPOAXIJd, U B3 & @
YyaCcCHO pearyBaTH Ha 3MIHHU B E€KOHOMI YHOMY
BaxnuBuMH HamnpsMKaMHU PO3BHUTKY € BIOPOBAaI/JIINK
qi T a cepenxHI OiAONpuUeEMCTBa, 1 0 noTpeoyir
3 UKI1 B, a TAaKOX -TEHOGIQPRIS MU 310N OKRHREBHAIIE HH
HaHCOBHMUX omepamnmii. 3acTocCcyBaHHIH ri OpuagHHU
TOMAaTH3 O0OBaHOT O aHami3y T a THICHKOTO y Iop
ISXOM JANXSA N1 aABUMEHHI € PeKTHUBHOCT.I Ta Hapnxil W
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IIporTe o s JOCST HECHHH4 MaKCHMalIbHOTO e pe K-
PaBUIBHO BHONpPOBAaJJJXYBaTHWH Ta HalamMTOBYBAaTH I
i aBUmMe HEHS KBani i kami i nepcoHanny. 3 ornanqan
oTpeody B Cme i a B B3XO/BMBHM X T BKHOAM H PX0,3 T T I Ja T ¥
i1 ATpUMKY T aKHX i1 H1 01 aTmwu-B o7 4 3abe3meue HH
1 ITpPUEMCTB.

9 =2 934

Cnucok 6uUKoOpucCcmaHux O0xepeuaua:

1. Papion B., F'omMmorTwk A., Haszap P., Typurtl
HTENEeKTY A8 MNpPOTHO3YB&HEBYI EGBKPEBDMOBHXIIUIAQHN
Towm 34. N33Z.. C. 327

—

2. Xapyn O. A., MaTtTrox 1. A. OcoOnuBoOocCcTIi Ta
B cCyudyacHUX yMmMoBax. Exowmowmi k@73 cycniabpcTBO.

3. MupomHi x, . 1 Avoarnyl 31 apBeCTIbpKRAT,B I'(T. 8 «y mp a B 1
HU MU B OaHKIiIBCKIH chepi B y»MEOKBOaHX0 M @ K H a HTCAao |
cycni n2024B m.61.doi: 10.32782/25240072/202461-42.

4. Ka v ur i GM. Benwuwkiaanis ynpaBIJijaiHHia HC a M|

ni gnpumelMicaBm@winpa B TiaaHHMT P iy @ aBieapie 582024. 8 u. i1
3(109).C. 97-104.
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