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Yepuumes J.0.!, ioniopa C.B. Ky.1e6a M. B.}

'Tlepmmii npopextop KniBChbKOro HalioHATBHOTO yHIBEpPCHTETY OYIiBHUITBA i

apXiTeKTypH, JJOKTOp TeXH. HayK.

? JlokTOp TeXH. Hayk, npodecop, 3aBinysau kadenpn inGopMaLiifHIX TEXHOIOTIit

3 Acmipant kadeapu iHGOpPMALifHIX TEXHOIOTIA,

KuiBchkuii HallloHaIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYypHU
Indopmaniiini TeXHOJI0TII OI[IHIOBAHHSA 3HAHb CTY/IEHTIB 3 BAKOPUCTAHHIM

XMAPHHUX TEXHOJIOT I

CydacHe CyCHNUIbCTBO XapaKTEpHU3YeThCS MPOHUKHEHHSAM 1H(OpMaIiiiHUX
texHosorii (IT) mpaktuuno y Bci chepu xuttsi. He € BuHsATKOM 1 ocBita. Ha
HeoOx1aHOCTI BuKopucTanHa [T y HaB4aqbHOMY MpOLIECI HATOJOIIYETHCA Y HU3III
HOPMATHUBHO-MIPABOBUX JIOKYMEHTIB, cepell sKux 3akoHu Ykpainu «IIpo ocsityy,
«IIpo Bumy ocBity», «lIpo HamionansbHy mnporpamy iHpopmatuzamii», Yka3
IIpesunenta Ykpainu «IIpo HamioHanbHy cTpareriro po3BUTKY OCBITH B YKpaiHi Ha
nepion 10 2021 poky» To1o.

be3 cymHiBy, 1HGOpMaIliifHI TEXHOJOTIT € aTpuOyTOM ChOTOJICHHS, 1 1IeH (akT
HEOOX1JTHO BPaxoOBYBaTH TP OpraHizailii HaBYaIbHO-BUXOBHOTO IPOIIECY B 3aKiajax
OCBITH yCiX piBHIB. O4eBUIHO, 110 TPAAULIIMHI METOIM HABYaHHS MalOTh CBOI TLUTFOCH.
[Ipore BOpOBa/KEHHSI 1HHOBAI[IMHUX METOAMK HABYaHHA, cepel SKUX —
BukopuctanHa 3aco0iB IKT, 3MiHIO€ KOHIEMIIIO 3arajJbHOTO MIAXOAY [0
HAaBYAJIBHOTO  MpPOIECY, CTBOPIOE  MEepeAyMOBH  (OpMyBaHHS  KIIIOYOBHUX
KOMIIETEHTHOCTEH, HeOOX1AHUX AJIsi camopeani3allii 0cOOUCTOCTI B CyCHIJIbCTBI.

Metoro poOOTH € BUCBITJICHHS MIIXOMIB 10 BUKOPUCTaHHS 1H(OpMAIIHUX
TEXHOJIOT1M OIIHIOBAaHHS 3HAaHb CTYACHTIB MPH JAUCTAHIIMHOMY HaBYaHHI Ha OCHOBI
XMapHUX TEXHOJIOT1H.

CyTTeBUM IS HAIIOTO JOCHIIKEHHS € pedopMyBaHHS OCBITHBOI Tally3i
VYkpaian. [lpy mpoMy mNOTpPIOHO HAroJIOCUTH, IO 3MIHHU, SKi BiIOyBalOTHCS B
opraHizalnii HaBYaJIbHO-BUXOBHOTO TIPOIIECY 3aKJaJiB OCBITH, CIPSIMOBaHI Ha
peaizallilto  KOMIIETEHTHICHOTO MIAXOMy, SKWi, HacamIiepen, IMOJsIrae B yMiHHI
3aCTOCOBYBATH HAOyTI 3HAHHS Y MOJAIBIIN MPAKTUYHIN MISTBHOCTI.

Sk Mu Bxke 3a3HavaH, iHGOpPMaIlIiHI TEXHOJIOTIT BIAIIPaIOTh BaXKJIMBY POJIb HE
JUIIEe B OCBITHBOMY MpOLIECI, @ i 3arajioM y KUTTI JoguHu. CaMe TOMy OJHIEIO 3
KJIIOYOBUX KOMIIETEHTHOCTEM [IJI1 HABYaHHS NPOTATOM SKUTTS, BH3HAYEHUX
€BpormneiicbkuM mapiaMmeHToM Ta Pamoio €Bpomeiicbkoro Corozy, € 1mudpona
KOMITETEHTHICTb, SIKa 03HAYa€ «BIIEBHEHE, KPUTHYHE 1 BIANOBIJaIbHE BUKOPUCTAHHS
Ta B3a€EMOJIIO 3 HU(POBUMH TEXHOJOTIAMU JJIsl HABYAHHSA, MPOdeciHHOT AiSUTBHOCTI
(poboTH) Ta ydwacTi y JKHUTTI cycniuibcTBa [8]. B ommci OHOBIEHHUX KIHOUOBUX
KOMITETEHTHOCTEN BKa3yeThCs, 10 IIU(GPOBAa KOMIIETEHTHICTh BKIIIOYA€ LU(PPOBY Ta
iHbopMaIlIiHy TPaMOTHICTh, KOMYHIKAI[IO Ta CIIBIOPALO0, CTBOPEHHA LU(POBOTO
KOHTEHTY, Ki0epOe3IeKy Ta BUPIIIEHHS MPooIIeM.
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Bucsitiooun  NUTaHHS ~ BUKOPUCTAaHHS  1HGQOpPMAIIMHUX  TEXHOJIOT1H
OLIIHIOBAaHHS 3HAHb CTYJEHTIB NMPH JUCTAHIINHOMY HaBYaHHI HAa OCHOBI XMapHUX
TEXHOJIOT1H, BBAXKAEMO 3a JIOIJIbHE 3yMTUHUTUCS HA PO3KPUTTI CYTI OKPEMUX MOHSTh.

[lepmr 3a Bce, pO3TISTHEMO BHW3HAYCHHS TMOHATTS «IUCTAHIlIHA OCBITa». Y
ctatti 9 3akony Ykpainu «IIpo ocBiTY» BKa3zyeThCs, IO OJHIEIO 3 GOpM 3100yTTS
OCBITH € THCTHUTYIIIHA, Ta YTOYHIOETHCS, IO 1i BHJIAMHU € OYHA (/IEHHA, BEUIpHS:),
3a04YHa, JUCTaHIIHA, MepexkeBa. B 3akoH1 HaronomyeTbes, 0 AUCTaHIIiHa Gopma
3000yTTSI OCBITH — 1€ «IHIWBIAyaJi30BaHUW mMpoIec 3100yTTs OCBITH, SKHIA
BiIOYBA€ETHCS B OCHOBHOMY 3a OIIOCEPEIKOBAHOI B3a€MOJIi BIINAICHUX OAWH Bij
OJIHOTO YYaCHHUKIB OCBITHBOTO IMPOIECY Yy CHEIIai30BAaHOMY CEpPEeOBHII, IO
¢byHkiionye Ha 0a31 CydacHUX TICHXOJIOTO-TIENAaroriyHux Ta 1H(pOpMaLiiHO-
KOMYHIKalIMHUX TEXHOJIOT1#» [2]. 3 AaHOTO BU3HAYECHHS BHOKPEMHUMO OCOOJIMBOCTI
3M00YTTS OCBITH 3a TUCTaHIIHHOIO Gopmoto. [e:

— ONOCEpEeNKOBaHA B3a€EMOIS BIJJAJEHUX OJMH B OJHOTO YYacCHHKIB

OCBITHBOTO TIPOIIECY;

— HasSBHICTH CIICI1AJII30BAaHOTO CEPEOBUIIA;

— BUKOPUCTaHHS 1H(POPMAIIHHO-KOMYHIKAIIIMHUX TEXHOJIOT1H.

Ak O6aurmMo, camMe TPAKTYBAaHHS TMOHATTA JAUCTAHIIMHOI OCBITH, HaBEJIEHE Y
HUHIIIHbOMY 3akoH1 Ykpainu «IIpo ocBiTy», BKa3zye Ha HEOOX1IHICTh BUKOPUCTAHHS
1H(popMaIiiHO-KOMYHIKAIlIMHUX TEXHOJOr1M B OCBITHIM ranysi, amke came IKT €
edekTHBHUM 3ac000M 1H(POpPMAIIIHOT B3a€MOIT BiIJIaJICHUX YYAaCHUKIB OCBITHHOTO
nporecy.

SIKII0 TOBOPUTH TPO AUCTaHIIMHY (opMmy HaBuaHHs, TO cepBicu Microsoft
Jal0Th MOKJIMBICTh aKTUBHO CIIBIPALIOBATH YCIM yYaCHHUKaM OCBITHBOTO IPOILIECY.
3okpema, ciayx0a Skype Halae MOXIMBOCTI JJIsi OHJIAWH-CIJIKYBAaHHS, IO JOCHUTh
BXJIMBO TP JWCTaHIIitHOMY HaBuaHHi. [Ipukmamom crminkyBanHs depe3 Skype €
BiJIc0- 200 TOJ0COBUH 3B 30K MK BUKJIaJa4aMu Ta CTyACHTaMH, OOMIH MUTTEBUMU
MOBIAOMJICHHSIMH, OpTaHi3allisi aynio-, Bifeo, web-koHdepeHiii. TakuM YUHOM
Skype nae MOXJIMBICTh BUKJIaJa4aM BU3HAYUTH Ta OLIHUTH PIBEHb 3HAHb CTY/CHTIB
B PEXKUMI JiaJIoTy Mpu 6e31mocepeIHbOMY CIIUIKYBaHHI.

Cnucok Jjgirteparypu

1. Bakamok T.A. Xmapni TexHojiorii B ocBiTi. HaBuyaabHO-METOAMYHUI
NOCIOHUK AJIl CTYyAEHTIB ()i3MKO-MaTeMaTHYHOTO (pakynbTery. — XKutoMup: BUI-BO
KOV, 2016.-72c.

2. 3axoH Ykpainu «IIpo ocBity» [Enextponnuii pecypc]. — Pexum gocrymy:
http://zakon.rada.gov.ua/laws/show/2145-19
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Iromopa M.L.' Tonuapenxo €.0., dy4enko B.M.?
! Kanamnat Texm. HayK, JOIEHT, AOLEHT Kadeapu iHGOpMaIIMHUX TEXHOJIOT1H
*> MaricTpaHTH HepIIOro poKy HapuaHHs kadenpn iHDOpMAaIiifHIX TEXHOJIOT il
KuiBchkuii HaIllOHAIBLHUN YHIBEPCUTET Oy IIBHUIITBA 1 apXITEKTYPH,

CucreMa eJIEKTPOHHOTO T0KYMeHT000iry « ®AKT»

ChOroJIeHHSI XapaKTepU3yeThCAU K epy iHQOpMAIiifHUX TexXHOOoTiH. it
MpUTaMaHHI Taki 0COOIUBOCTI, IK MOKJIMBICTh MaTH BUIBHHM TOCTYI 70 1H(OpMAaIIii,
MUTTEBUHN 3B’SI30K 3 MOTPIOHOIO TOO1 JIFOJMHOKO, CIIPOMOKHICTh BUKOHYBATH CBOIO
po0OOTy HE TOKMJAIOYU PIMHOI Ocelli. BUHUKHEHHIO TaKWX SIBHIN CIPHSIB PO3BUTOK
iH(poOpMaIItHUX TEXHOJIOTIA Ta TeJlleKOMYHIKamii. Sk Hacmiaok, ansa 0aratbox
npodeciii OCHOBHMM 3aBIaHHSIM € pobora 3 komm'rorepoM. Ha ¢oHi Bchoro
BUIIECKA3aHOTO BUHHUKAIOTh TaKl TOHATTS, SK EJNEeKTPOHHUM JOKYMEHT Ta
€JIEKTPOHHMI JJOKYMEHTOOOIT.

TepMiH «eNEeKTPOHHUM JOKYMEHT» MICTUThCS B 3akoHl Ykpainu «lIpo
CJIEKTPOHHI JOKYMEHTH Ta €JIEKTPOHHUN JOKYMEHTO0OIir». 3riHO 31 cTarrero 5,
€JIEKTPOHHUM JOKYMEHT — JOKYMEHT, iH(opMailis B skoMy 3adikcoBaHa y BUTIISAL
€JIEKTPOHHMX JIAHUX, BKIIOYat0ud 000B’SI3KOB1 PEKBI3UTH TOKyMeHTY [1].

3rigHo 31 crarrero 9 3akony VYkpainu «IIpo enekTpoHHI JOKYMEHTH 1
CJIEKTPOHHUM ~ JOKYMEHTOOOIr», €JIeKTPOHHUM JOKYMEHTOOOII — CYKYIHICTb
IpOIIECIB CTBOPEHHs, OOpOOJICHHS, BIANpaBIEHHS, IepeaBaHHs, OJCpP)KaHHS,
30epiraHHsi, BUKOPHCTaHHS Ta 3HUINEHHS EJIEKTPOHHHX JOKYMEHTIB, SKi
BUKOHYIOTHCSI 13 3aCTOCYBAHHSIM IEPEBIPKU LIUIICHOCTI Ta W y pa3l HEOOX1THOCTI 3
HiATBEPLKEHHIM (PaKTy OJep KaHHS TaKUX JOKYMEHTIB [1].

Buxonsuu 3 indopmartii, o Oyna rojaHa BUIIE, MOKHA BU3HAYUTH TOHSTTS
CUCTEMHU €JIEKTPOHHOTO TOKyMEHTO00Iry. CrcTeMa eeKTPOHHOTO JOKYMEHTO00ITy —
[IE aBTOMAaTHU30BaHAa 0araTOKOPUCTYBallbka CHCTEMa 3 IpaBaMu JOCTyMy, UIO
CYNpPOBOKYE TIPOLIEC YIPABJIIHHS TAMEepoOBOK POOOTOI opradizamii  3ayis
3a0€3MeueHHs] BUKOHAHHS 11€K0 OpTaHi3alli€ro CBOiX (DYHKITIH.

B Ham uac € gocuTh MOMIKMPEHOI0 MpoOJieMa BYACHOTO OTPUMAHHS Bif
KEpIBHUIITBA YCTAHOBH HaKa3iB, PO3MOPSAIKEHb, TOCTAHOB. Bl BUaCHOTO OTpUMaHHS
TaKUX IHCTPYKIIIA YaCTO 3aJICKUTh BUKOHAHHS TIEBHUX O13HEC-TIPOIIECIB, & B JCSKHUX
BUIA/IKaX 1 IPUOYTOK Ti€l K YCTAaHOBH.

Cucrema €JIeKTPOHHOTO JOKYMEHTO00Iry «®DakT» po3poOJseThcs mepin 3a
BCE JUIA pEECTpallii BXIJIHUX JIOKYMEHTIB, iX 30epiraHHs Ta MOJAJIbIIOI BIAIPaBKU
UX JTOKyMEHTIB Cy0’€KTaM JOKyMEHTOOOIry. 3a0e3mneueHHs] mpo30pOCT AISIBHOCTI
CIIBPOOITHUKIB € OJTHUM 13 BaXKJIMBUX ACIEKTIB CTBOPEHHS AaHO1 cuctemu. He meHIn
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BaXXJIMBOIO U0 CTBOPEHHSI JAHOI CUCTEMU € CKOPOYEHHsS MarnepoBUX BUTPAT Y
3B’S13KY 3 BIZCYTHICTIO HEOOX1THOCTI CTBOPEHHS KO TOKYMEHTIB.

CuctemMa €JIEKTPOHHOTO JOKYMEHTOOOITY pO3pOOJSIETBCA BIAMOBIIHO [0
BUMOT TIOTIEPEIHBO Y3TOHKEHOTO TEXHIYHOTO 3aBIaHHS. B SKOCTI apXiTEKTYpHOTO
m1abJIOHy BUKOPUCTOBYEThCs 1m1a0j0H po3podku MVC [2, 3]. [Ipoektyerbes 0Oasa
JaHUX Ui 30epiraHHsl JOKYMEHTIB 1 KOPHCTyBadiB cucTeMH. Po3pobieHo MakeTH
BIJITTOBIJTHO JI0 SIKUX MPOEKTYEThCA TU3ailH B€O-3aCTOCYHKY.

Cnmcok Jgiteparypu:

1. 3akon  VYkpainu «lIpo  enexkTpoHHI JOKYMEHTH Ta  €JIIEKTPOHHUI
nokymeHToo0ir» 851-15 Bixg 30.09.2015. Pexxum moctyry:
http://zakon5.rada.gov.ua/laws/show/851-15

2. 3axapuenko H.B., Macniit H.J{., Mamynenko M.C. BmiuB enekTpoHHOTO
JIOKYMEHTOO00ITY Ha €(peKTUBHICTh JiSTIHOCTI MIAMNPUEMCTBA. PeXuUM TOCTYyy:
http://molodyvcheny.in.ua/files/journal/2017/5/129.pdf

3. Enextponnnii pecypc. Cucrema aBTomaTuzailii JOKyYMEHTOOOIry. Pexum
nocrymy: https://uk.wikipedia.org/wiki/ Cucrema aBToMatu3ariii JOKyMEHTOOOITY.

YK 004.738.5
Iromopa M. 1.', BapBapiok 10.B.2
' Kaununar TexH. HayK, JOIEHT, IOLEHT kKadeapn iHPopMAaIiifHIX TeXHOJIOT it
? AcmipaHTKa [epIIoro poKy HaB4aHHs Kadeapu iHQOpMaIiiHIX TeXHOJIOTi
KuiBchkuii HalllOHAIBLHUN YHIBEPCUTET Oy IIBHUIITBA 1 apXITEKTYPH,
IHoTeHuwia/l IITYYHOr 0 iHTEJEKTY B CHCTEMAaX AUCTAHUINHOTO HABYAHHSA

Komm’torepHe HaB4aHHS, OcOONMMBO Ha 0a3i internet-TeXHOJIOTIH, OCTaHHIMU
pOKamMH HaOyJIO IIMPOKOTO MOIIMpeHHs. bararo BueHuX 3aiiMaroThcst pO3pOOKOI0 HOBUX
TEXHOJIOTIH aJalNTUBHOTO HABYaHHS, CTBOPEHHSM YHIBEPCAIbHHMX 1 CIEIliali30BaHUX
KOMIT FOTEPHUX CHUCTEM Ta mporpaM. s opraHizaiii Ta MITPUMKH KOMII FOTEPHOTO
HABUaHHS CTBOPIOIOTHCS 1 NIMPOKO BUKOPUCTOBYIOTHCS PI3HI CEPEOBUINA, TIaTHOPMHU
ta moptamm (Blackboard, Duda, Kristensen, Moodle, TopClass, WebCT, Zhang),
JOCITIKYIOTBCSI Ta PO3POOIISIFOTECSI METOJIU 1 TEXHOJIOTIT CTBOPEHHS Ta 3aCTOCYBaHHS
ENIEKTPOHHUX HaBYAILHHUX KYPCiB.

Haxonumyena indopmallis OpakTUYHO IO YCIX IUCIUIUIIH, [0 BUBYAIOTHCS
ChOT'OJIHI 32 JIOMOMOT'OI0 JUCTAHILIMHOTO HaBYAHHSA, IOCSTIIAa KOJIOCAIBHUX PO3MIPIB.
Otxe, ¢axiBui, 10 3alMaOThCA SK PO3POOKOIO, TaK 1 3aCTOCYBAaHHSIM CHCTEM
JMCTAHIIIHOT OCBITH, HE B 3MO31 OXOIMHUTH BeCh 0OCAT i€l iHdopMallii, 10 ICTOTHO
3HWKY€E €(PEeKTUBHICTh MpOrpaM JAUCTaHIINHOI OCBITH. Tomy Hazpijia HEOOXiIHICTh
3aCTOCOBYBAaTM B CHCTE€MI JMCTAHIIITHOIO KOMITIOTEPHOTO HaBYAHHS MPOTpamH,
3aCHOBaH1 Ha BUKOPUCTAHHI IITYYHOTO 1HTENEKTY.
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CucreMr INTYYHOTO IHTEJIEKTY MOXYTh 3aCTOCOBYBATHCS SIK  TPHU
Oes3rmocepenHiii  po3poOIll MporpaM MHUCTAHIIMHOTO HABYaHHSA, JOMOMAararodu B
po3po0Ill CTPYKTYypH 1H(OPMAIIHHOTO HAIOBHEHHS OCBITHHOI MpPOTrpaMH, TakK 1 B
MOIITYKY, HaKONMWYEHHI 1 aHai31 HeoOXiaHoi iHdopmarllli. Tak sSK CHEeKTp JKepen
iHpopMarii g MOAIOHMX CHUCTEM JyKe IMUpokui (iHdopmalls HaJIXOJUTh
0e3MmocepeIHbO BiJl PO3POOHUKA, 3 PI3HUX MEPEXK 1 0a3 MaHWX 1 T.II.), 3aCTOCYBaHHS
g i oOOpOOKM CHUCTEM I1HTENEKTyaJbHOTO aHadi3y JAaHUX ICTOTHO MPUCKOPIOE
PO3pPOOKY CUCTEM IWCTAHIIIMHOTO HAaBYAaHHS 1 JO3BOJISIE 3pOOUTH iX 1HGOpMAIIMHY
CKJIaJIOBY OiNbII aEeKBAaTHOIO CydacCHOMY DPIBHIO 3HaHb. [HTEJEKTyalbHa CKIIaJ0Ba
MOKe OyTH JyXe€ KOPHCHOIO i B CKJIaJli caMOi IporpaMu AMCTAHIIHHOTO HaBYAHHS.
Cucrema IHTENEKTYaqbHOTO aHali3y MOXE JOMOMOITH B CTBOPEHHI IMPOIEIYp
€(EeKTUBHOTO KOHTPOJIIO MPOIIECY HABUYAHHSI.

CrBopuBImIM 0a3zy JaHWX HAWOIIBII TOMIMPEHUX MHUTaHb, MOXKHAa YacTKOBO
aBTOMATH3yBaTU MPOLIEC BIANOBIAECH Ha 3almMTaHHS Y4HIB, 1 KO Oyne morpeda
MOJICTIITUTH TIOIIYK BIJIMOBII Ha HECTaHAapTHE mNWUTaHHS (B 0Oazax gaHuX 1
KOMITIOTEPHUX MEpekax), IO J03BOJIUTh BHUKJIAJAaueBl, IO KOOPAHMHYE IMPOIIEC
HABUYaHHS, 30CEPEAUTHCS Ha OUTBIN BAXKJIMBUX METOAMYHHUX 3aBIaHHSX. B mporeci
poboTH 3 Mporpamoro 1 6a3a nanux Oyjie MOMOBHIOBATHCS, TOOTO Oy/e BinOyBaTHCs
IpoIeC CaMOHAaBYaHHs cUCTeMH. KpiM ychoro, Ha iHTEIEKTyadbHYy CKJIaJ0BY MOKHA
MOKJIACTH BCl 3aBJaHHS, HE TMOB'3aHI Oe€3MOCepeHhO 3 MPOLIECOM HaBYAHHS
(3ammoBHEHHS HEOOX1THOT JJOKYMEHTAIII1 - 3BITHUX BIJOMOCTEH, cepTUdIKaTIiB Ta 1H.).

Crhixg 3a3Ha4MTH, 10 YaCTKOBAa aBTOMATH3AIlisl BCHOTO IMPOIECY HaBUYAHHS
JI03BOJIUTh BUKJIQJauyeBl MNPUAUBITH OUIbIIE Yacy HaWOUIbII CIA0KUM YYHSIM.
[HTEeNneKTyalbHa CKJIag0oBa MPOTPaMH MOXKE ICTOTHO TMOJETIINUTH TPOIEC 3MiHH
CTPYKTYPH KypCY B 3aJIeKHOCTI BiJl KOHKPETHHX TTOTPEO 1 3MI0HOCTEN YyUHS 1 3pOOUTH
Horo OUIbII THYYKMM. 3a MOTPEOH J03BOJHUTH CTBOPUTH B MAKCUMAIBHO KOPOTKI
TEpMIHM HAaBUYAJIbHUM KypC, KU HAWOLIbII MOBHO Oyje BiJoOpakaTH SIK 3/JaTHOCTI
Y4YHS, TaK 1 MOKJIMBOCT1 BHKJIa/Iauya, HE CTBOPIOIOYU MPOOJIEM JIJIs IHIIMX YUHIB.

Sk BUIUTHBAE 3 YCHOTO BHINECKA3aHOTO, MPOIEAYPH THTEICKTYaIbHOTO aHAIII3Y
1 IMTYYHOTO IHTENEKTY OJIHAKOBO HEOOXIJAHI 1 B MPOIECi PO3pOOKH 1 CTBOPCHHS
CUCTEMHU, IPU3HAYCHOT JIJIs1 AUCTAHIITHOTO HABYaHHS, 1 B CTPYKTYP1 CaMOi CHCTEMH.

Opnuier0 3 HaWyCHIIIHIIIMX B CTBOPEHHI Ta BOPOBAKEHHI IITYYHOTO
iHTenekTy B cdepi ocBiTh € komnaHis Content Technologies, Inc. CtBopena dipmoro
nporpamMa Cram101 BUKOPUCTOBYE IITYYHUI 1HTEIEKT I POOOTH 3 MIAPYYHUKAMHU.
OpieHTyrounch Ha TOTpeOU YUHsI, BOHA aHaI3y€e BMICT KHUTH, (JOPMYE pe3OMe TJIaB
1 HaJla€ KOPOTKUM OINUC MaTepiaty.

[Iporpamue 3ab6esneuenHs Carnegie Learning Mika d¢okycyerbcs Ha
1HIMBITyaThbHOMY HAaBYaHHI Ta 3BOPOTHBMY 3B'S3KY B PEKUMI PEATBHOTO Hacy AJis
CTYJCHTIB-HOBAYKiB, AKi iHaKiie nmotpeOyBain 6 B KopekmiiHux kypcax. ¥ CIIA
BUTPATH HA KOPEKIIHMUI HaBYaHHS CKJIaal0Th OIU3bKO 7 MIIPA JI0JI HA PIK.
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Le 1O cniupaeTbcs Ha TEXHOJOTIT IITYYHOTO 1HTEJIEKTY 1 1a€ CTy/IEHTaM IIaHC
CKOPHUCTATHCS OUIBII THYYKUMH ITEPCOHATI30BAaHUMHU 3aC00aM1 HaBUYaHHHI.

BuxopucTtanHs TiIbKA CydacHUX 3ac001B OOYHCIIOBAJILHOI TEXHIKU III€ HE €
JOCTaTHHOIO YMOBOIO JJIsl CTBOPEHHS €(PEKTUBHUX HABUAJIBLHUX MPOTPaAM.

TakuM 4YMHOM, MO>KHA JIINTH BUCHOBKY, 1[0 BUHUKAaE MOTpeda y CTBOPEHHI
CUCTEM HaBYaHHS HOBOTO MOKOJIIHHA, XapaKTEPHUMH PUCAMU SKUX €: OpIEHTAIls Ha
IHAUBITyaIbHI OCOOJMBOCTI y4YHSI; THYYKICTh; BIAKPHUTICTH I Mopudikarii i
PO3UIMPEHHS; MPOCTOTA MiITOTOBKU BUX1AHOTO MaTepiany.

CporoaHi mpoBiAHI HAYKOBII B Tally3l IUCTAHIIIMHOI OCBITH 30CEPEIKEeHI Ha
3aCTOCYBaHHI  yCi€i  TOTY)KHOCTI  CY4aCHUX  BHMCOKHX  TEXHOJOTIM 1S
IHTEJIeKTyam3aIli CUCTeM JUCTAHIIMHOTO HaByaHHA. Pa3oMm 13 MOMHMPEHHM
JOCSITHEHh y c(depl MTYyYHOTO IHTENEKTY IiJCHUIIOI0ThCS HaMaraHHsS HAyKOBIIIB
BUKOPUCTOBYBaTH BXKE€ pO3pOOJIEHI TEXHOJOTI IMITY4HOTO IHTEJNEKTY, a TaKOX
BUHAXOJIUTH HOBI CIIEI1aJIbHO ISl OCBITH. 3aCTOCYBAHHS 1HTEICKTYaIbHUX PO3POOOK
JUTSI HABYAHHS 1 BUKJIQIaHHS HaOyBa€ CBOTO BJIACHOTO JOCIITHUIILKOTO HAMPSMKY 13
BIJIMOBITHUMH crienuiIHUMU 1A 11i€T chepu mpodaemamu.

Cnmcok Jiteparypu:

1. KpacuneaukoB [.B, IllymakoBa O.II, Kanyctrin [}O. Enementn mTy4HOTro
IHTEJIEKTY B MporpamMax aucTaHiiitnoro HaBuanHs // XypHan «IIporpamui npoaykTu
1 cuctemm» Ne3. — Mocksa: 2001p.- c. 38-41.

2. JHxypa C.I, UYypcunoB B.M., UypcunoBa A.A. JlucraHiiiiHe HaBYaHHS
MaiOyTHBOTO: INTYyYHUH IHTENEKT Jae HoBlI MoxumBOCTI // 30. mpamps XVII
MDKHapOJAHOT HayKOBO-TeXH. KoHpepeHIi «MamuHooyayBanHs 1 TexHochepa XXI
cromitrss». Tom 3. - Jouenpk: JloeHTY, 2010 - c. 98-110.

YK 004.056.53
Hromropa C.B.l, Kacsanuyk A.B.Z, ManieBcbKuii €.0.2
! TokTop TexH. Hayk, podecop, 3aBixyBad kadenpu iHPOPMAIIHIX TEXHOIOTiH
> MaricTpaHTH NepHoro poKy HaBYaHHs KadeapH iHpOPMALiHHIX TEXHOIIOT i
KuiBchkuii HalllOHaIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYypHU
Koaipuuii peskum LAB B cepenosuiii ADOBE PHOTOSHOP

AKTYyaJIbHICTh JJaHOI TEMHU OOYMOBJIEHA THM, IO BHOIp KOJIPHOI'O MPOCTOPY
ICTOTHO BIUIMBA€ Ha pe3yJbTaT BUPINIEHHS TaKUX 3aBllaHb, SIK PO3MI3HABAHHS,
CerMEHTAIllsl, MOIIyK 300pakeHb 1 T.JI., € O3HAaKW, LI0 OMUCYIOTh 300pa)KeHHs,
BHUPaxXOBYIOThCSI HA OCHOBI OJIHOTO 3 KOJIPHUX MPOCTOpPiB. BHKOpPHCTaHHSA Takoro
KOJIIPHOTO TIPOCTOPY, SKUM HaWKpallUM YUHOM MIATPUMYE BIAMOBIIHICTh MiX
KOJIIPHUM CIIPUUAHSTTSAM JIIOJIMHU CIIOTBOPEHb 1 MOXKJIMBICTIO KUIBKICHOTO BUMIpPY
JAHUX CIIOTBOPEHb, [103BOJUTH ICTOTHO MiJBUIIUTH SIKICTh AJTOPUTMIB MOLIYKY
KOJIbOPOBUX 300pa’KEHb.
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Komipuuit pexxum abo pexuMm 300paKeHHS BU3HAYA€, SK TMOEAHYIOTHCS
KOJBOPH 3aJIe)KHO B KUIBKOCTI KaHANIB y KOJIpHIM Mozeni. Pi3H1 komipHi Momeni
3a0e3MevyroTh Pi3Hi PiBHI AeTali3allii KoJpopy Ta pi3Hi po3mipu (daiinis. Hanpukian,
koipauii pexxum CMYK BUKOPUCTOBY€EThCS ISl 300pa’keHb, 110 APYKYBATUMYThHCS
B KOJLOpOBiM Opomrypi, a pexum RGB ngna  300paxkenb, 1mo OyayTh
BUKOPHCTOBYBATHCSI Ha BEO-CTOPIHKAX YU B EJIEKTPOHHIM MOIITI, MI00 3MEHIIUTH
po3Mip ¢aiiny, He BTpadarodu IMiTICHOCTI KOJBOPIB.

Lab — 1ie akageMiuHMi KOJIPHUW MPOCTIP, BJIAIMITOBAHUN TaKUM YUHOM, 11100
HE TUTBKU OCSTHYTH BCl ICHYIOUI KOJHOPH (2 TaKOX JEsKI HEeICHYH4Yl, TOOTO YSBHI
KOJIbOpU) M YMOPSAAKYBAaTH iX y BIAMOBIAHOCTI 3 THUM, SK BOHHM CHPHUIAMAIOTHCS
moauHoI0. «Ly TyT o3Hawae cBiTiory abo sickpaBicTh (lightness abo luminosity),
XpOMaTH4YHYy CKJIAJOBY - JIB1 JeKapToBl kKoopauHatu a 1 b. Ilepma mo3nauae crtan
KOJIOPY B J1alla30Hi BiJl 3€JIEHOTO 10 YEPBOHOTO, IpYyra - BiJ CUHBOIO JO dOBTOTO.
Tobtro Lab nabarato TOYHIIIE 1HIIUX KOJIPHUX MPOCTOPIB IMITYE Te, SIK JIFOAWUHA
0auuTh KOJMIIp.

Xoua Lab 1 € oqHMM 3 OCHOBHUX KOJIPHUX MPOCTOPIB, BIH JIOCI 3aIMIIAETHCS
ManoBuBUYEeHUM. Ha chOrOAHIIIHINA JE€Hb ICHY€E TPU 3arailbHOBU3HAHUX 00JIacTi HOTo
BUKOPUCTAHHS: IIBUJKA KOPEKIs 3a JIONOMOrOK MPOCTUX  MaHIMyJIALii,
MIJBUINCHHS PI3KOCTI B KaHall L 1 BUIpaBieHHS MyXe€ IOTaHUX OPUTIHAIIB
300pakeHb.

3 ycboro mepepaxoBaHOrO BUINE, B TepmioMy Bumanky Lab mificHo Hamae
cepiio3Hy mnepeBary. B iHIIKMX 1BOX 00JIACTAX B IbOMY MPOCTOPI MOXKHA OTPUMATH
JUIIe ACYUM Kpallll pe3yibTaTH, HiXK B 1HIIUX, ane mBuame. Otxke, podora B Lab —
1€ TIEPIII 32 BCE LIBUJIKICTb.

Lab 3aBxau € mMpoMiKHUM eTanoM Kopekiii. Dailnmu nepeBoAsThCs B HHOTO
11 00poOKy, a Mmicys ii 3aBeplIeHHS] MaloTh OyTH KOHBEPTOBaH1 B Oyb-SIKUH 1HIIHIA
npocTip. Y mnepeBaxkHid OuibmiocTi BumaakiB y Lab konBeptyroThess RGB-daiinu.
3aBepHIMBIIN KOPEKIIi0, XTOCh nepesenae ¢aitn Hazan y RGB, a xTtocs — y CMYK,
AKII0 (haitst moTpiOeH A IPYKY.

Pexxum Lab € mnommpenoro komipHOO Monemmo B modirpadii. ko
300paXE€HHS TOTYETHCS 10 APYKY, PEKOMEHY€EThCS MPAIIOBATH 3 HUM CaM€ B PEXHUMI
Lab. Ile rapantye, o npu nepexoi g0 pexxumy CMYK konbopu He CLIOTBOPSATHCS.

Lab — 11e Takox uymoBa Mojenb JUIs nepeaadi iHpopmMalili KoJabopiB Bij OJHIET
MAaIluHU 70 1HIIO1. Y I1iii MOIeNi JIETKO BUKOHYBATH 0arato MOMMPEeHux omneparii. Y
X YHCIII MiBUINEHHS P13KOCTI, TOHOBA KOPEKIIiS 1 BUNAJIECHHS KOJILOPOBOTO IITYMY.

[IpodecioHain BUKOPUCTOBYIOTH 1€ TIPOCTIp HAaBITh JJI1 CTBOPCHHS
CKJIQJITHUX MACOK 1 KapJAMHAJILHUX 3MIH B KOJIbOpaxX JOKYMEHTA.

VY Lab € mie ogHa BenMka nepeBara: MU MOXEMO CIOKIHHO HEXTYBaTH BCIM
TUM, 1110 HAC HE BJIAIITOBY€E B HHOMY, 1 OpaTH TUIbKH T€, III0 HaM 3a€ThCS MOTPIOHUM
1 HAJIWHAM.
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Cnmcok Jgireparypu:
1. Maprynuc J[oH. Photoshop LAB Color: 3aragka kaHboHa # Jpyrue
MPUKITIOUEHUST B CaMOM MOIITHOM IIBETOBOM TipoctpancTBe / Ilep. ¢ anrim. — M.:

Nurendyk, 2006. — 480 c.
2. https://helpx.adobe.com/ua/photoshop/using/color-modes.html

VJIK 004.738.5
Kpusopyuko O. B.', lecsito A. M.2
! TokTop TexH. Hayk, mpodecop, 3aBixyBad Kadeapy IpoOrpaMHoi iHKeHepii Ta
KibepOe3neku
? Crapumnii BUKIagad Kadeapy mporpaMHoi imkeHepii Ta Kibepbesnekn
KwuiBcbkuil HaIliOHAIBHUIA TOPTOBEIHLHO-€KOHOMIYHUN YHIBEPCUTET,

XMapHi TeXHOJIOTii B yNPaBJIiHHI JOTICTHYHIMH MPOLECcAMH

ba3u nanux, aBromaruzallis npoaaxis, Oesneka, IP-tenedoHiss — 11e OCHOBHI
HampsIMKK  OI3HECOBUX «XMap». «XMapu», II0 pPO3paxoBaHI Ha MEpPECIYHUX
KOPHUCTYBayiB, 3a3BUYail, MMOB’A3aHI 3 MOIITOBHUMH CepBicamu, 30€piraHHIM JTaHUX,
OCBITOI0, O()iCOM Ta IHIIUM MPOTPaAaMHHUM 3a0e3MeueHHsIM. 30KpeMa, SIKII0 3BepHYTH
yBary Ha TaKWW CErMEHT, K JIOTICTMKA, TO OCHOBHUMHM ii 3aBHaHHSIMHU OyIyTh -
ONTUMI3Allisl TIPOIECIB, 1 TYT JyXe€ BaXJIMBY pPOJIb BIAIrparTh 1HGOPMAIIIHHI
texHosorii (IT), ski A03BOJNAIOTH ICTOTHO MIABUIIUTA NPOJYKTHUBHICTH IIpalll.
[ndpopmariitni Texnosorii 3abe3neuyroTh 30ip Ta 0OpOOKYy BEIMUYE3HHX IOTOKIB
JaHUX, MOOYAOBY MPOTHO31B, MiJBUIIEHHS IIBUAKOCTI OOMIHY 1H(OpMAIi€0, THM
CaMHMM JIOTIOMararo4yu JIFOJWHI IMIBUJAKO IPOaHaTI3yBaTH MOXIJIMBI BapiaHTH dik Ta
NPUNHATH HAUO1IbII ePEeKTUBHE pIllICHHS. ABTOMATH3aIlis JIOTICTUKU — 1€ CIOCiO He
TUTBKH ONTUMI3yBaTH CaM IPOILIEC, & i CKOPOTUTH BUTPATH HA JIOTICTUKY, MIABULIUTH
MPO30PICTH JIOTICTUYHOTO TMPOIECY Ta TOCUIUTH KOHTPOJb HAJ JIOTICTUYHUMHU
oreparisiMu, IepCcoOHaIOM 1 TPAHCIIOPTHUMU HapTHepamu [1].

VY Jorictuilil KiayA-cepBICH CIHPSMOBaHI Ha ONTUMI3AlllI0 TPOIECIB Ta Ha
3MmeHIeHHs Butpart. [{o6 ToBap B MarazuHu npuxoAUB BYACHO 1 B XOPOILIOMY CTaHi,
€ CIewliaigi3oBaHl I1HCTPYMEHTH, IO CIPOEKTOBaHI, BHUXOASIYM 3 TOTped 1
0COOJIMBOCTEM JIOTICTUYHHUX MPOLECIB. 3 IXHBOIO JOMIOMOT0K0 00MPaIOTh ONTUMAJIbHY
CXEeMy IepEeBE3eHHs, BIJICTEKYIOTh PyX TOBApY 1 KOPUTYIOTh TPAHCIIOPTHHUH IUIaH,
IPOBOJSATH OOJIIK yCiX BUTPAT, 1[0 BUHUKAIOTh MPHU HAJaHHI TPAHCIIOPTHUX MOCHTYT.
3aBAsKd TOBHIM aBTOMAaTW3allli MPOIECIB Y 3aMOBHUKA € MOXJIMBICTH JI€TaJIbHO
BIACTE)XyBaTu Bci BuTpatd. CucremMa 1HQOpPMAIITHOTO Ta TEXHOJIOTTYHOTO
3a0e3nedeHHs] yIPaBIIiHHAS POIeCaMU JIOTICTHKH, 1[0 3aCHOBaHA Ha MIEBHOMY Ha0Opi
(GyHKIN, BIAXOAUTh y MHUHYyJE. BNpoBa/yKeHHS HOBUX XMapHUX 1H(popMariiHux
TEXHOJIOT1A B yMpaBJIiHHI JIOTICTHYHUMHM MPOLIECAMU CTA€ HEOOX1THUM. AJle XMapHI
TEXHOJIOT1i CTal0Th MPOCTIIMIMMHU Ta JOCTYMHIIIUMHU, 1 camMa CHUCTeMa YMpaBJIiHHS
JIOTICTUKOID MAa€ TEHACHINIO «PO3UHMHSITHCS» 1 CTaBaTH YACTHHOK CHUCTEMHU

14



YipasaigHs po3BUTKOM TexHouaorin 2019

yHOpaBIiHHA Opraizamiero B 1iioMmy. OcoOauBO1 MOMyISpHOCTI AJI BUPIIICHHS 3a/1a4
TPAHCIIOPTHO1 JIOTICTHKM HAOyBalOTb XMapHI CHUCTEMH 3 JOCTYIIOM 4Yepe3
Intepuet[2]. Taki BeO-miaThopMu AO3BOJSAIOTH O00'€AHATH B PEKMMI OHJIAWH Pi3HI
TPy KOHTPAreHTIB: BaHTAKOBIANPABHUKIB, BAaHTaXOOTPUMYBAUiB, JIOTICTUYHUX
oriepaTopiB 1 TpaHCIIOPTHI kommnaHii. [HpopMmaltis mpo AOCTYITHI TPaHCTIOPTHI 3acO0H,
HAMPSIMKHU 1X pyXy Ta 3aBaHTAKEHICTh OHOBIIIOIOTHCS B PEXKHUMI PEAIbHOTO Yacy, 10
JI03BOJISIE OTIEPATHBHO OOpaTH MOTPIOHMI TPAHCHOPTHHIA 3acid IJIsl MepeBE3CHHS
BaHTaXXy. Bax11BO BIJ3HAUMTH, IO XMAPHI TEXHOJIOTIT JO3BOJISIIOTH 3aisITH TaKU
NOTYXHUU pecypc K KpayACOPCIHT, KOJM KOXEH KOPHUCTyBau CEpBICY MOXKe
JUIUTUCA 1H(POpPMAIIIEI0 Ta JOCBIIOM, IO Ja€ MOXJIMBICTh IHIIMM KOPHUCTyBayaM
CHIBTOBapUCTBA YHUKHYTU MOMMJIOK 1 MiJABULIUTH MPUOYTKOBICTH CBOET AISIBHOCTI.
30KkpeMa, MOMYJISAPHOI0 CTA€ MOXKIIMBICTD CIUIKYBAaTUCh 3 BOJIEM Ta TPAHCHIOPTHOIO
KOMIIaHI€I0 32 JOMOMOTOI0 YaTy, IO MiABUIIYE MPO30PICTh MPOLIECY TOCTABKHU.
Age, Ik Bce HOBE JjaH1 TEXHOJIOT1i MalOTh CBOIX MPUXMUJIBHUKIB Ta TPOTUBHUKIB, CBOI
MO3UTHBHI Ta HETaTUBHI CTOPOHH. SIKIIO MpoaHali3yBaTy MepeBaru Ifi€i TeXHOJOr1],
TO TMOTPIOHO BIAMITUTA TakKi: MEHINI BHUTPATH HA 3aKyMiBIIO MPOTPaMHOTO
3a0e3neyeHHs 1 Horo CUCTeMaTUYHEe OHOBJICHHS, OCKIJIBKU BCE YK€ ICHY€E y XMapi; He
NOTPiOHI TOTYXKHI KOMIT' FOTEpH; 1H(OpMaIlid JOCTylHA 3 PI3HUX MPUCTPOIB 1
BiJIMaIa€ HEOOXIAHICTh OYyTH MPHUCYTHIM Ha CBOEMY pPOOOYOMY MICI MOCTIMHO;
3a0e3MeyyeThCcsl 3aXUCT HasIBHOI 1H(OpMaIlii, JaHUX BiJ BTPAT; OH-JIAWH KOHTEHTH 1
BIJIKPUTI pecypcu peAaryBaHHS B OLIBIIOCTI HAJAIOThCA OE3KOIITOBHO; yHi(iKallis
MEpEeXKEBUX CTaHAPTIB JJIsSI BCIX KOPUCTYBAYIB.
Anie 3 opsi 3 IIUM, € 1 TIeBH1 IPOOJeMH TP BUKOPUCTAaHHI XMapHUX TEXHOJIOTIH, a
caMe: He 3aBXIM € B HASBHOCTI MIBUAKICHUHN Ta Oe3nepeOiiiHuid 1HTEpHET; OyBalOTh
BUIAJKU, KOJIM CEpBEp MOK€ OyTH OH-JaliH 1 TOJI JOCTYI IO MOCIYyr XMapHUX
TEXHOJIOT1 OyJe HeAOCTYMHHUN; MPOrpaMH MOXYTh MPAIOBATH HE TaK HIBUAKO 1
CTab1JbHO, K Ha JIOKAJIBHOMY KOMIT IOTepi. XMapHI TEXHOJIOT1l CTaJIu HEB1J1 €MHOIO
YaCTUHOIO HAIIOro XUTTSA. PO3BUTOK TeXHOJOTIi HaOupae 0OEpTiB, CTBOPIOIOYU BCE
OUTBLINI 1HCTpYMEHTapii A poOOTH 3 yciMa TUIaMU JaHuX. TakoxX CIij] peTeabHO
MiIXOAUTH 10 BUOOPY orepaTopa XMapHUX nociyr. Halimepuinm acrekToMm TyT € Te,
JK y TOoCTayaJbHUKA OpTraHi30BaHa cucTeMa 3abe3rnedeHHs 1H(OopMaliifHOT Oe3MeKu.
Cnin 3BepHYTM yBary Ha Te, SKUM YHHOM TIOCTa4aJIbHUK 3I1MCHIOE HaOIp
CIIBPOOITHUKIB; JI3HATUCS, YW TMPOXOJATh BOHHU IMEPEBIPKY CIY>KOU Oe3neKu; sK
3IACHIOETHCS KOHTPOJIb JOCTYIy 10 1HGopMalii 1 SKUMU CHCTEeMaMU CTEXEHHS 1
KOHTPOJIIO KOPUCTY€ETHCS MOCTavanbHUK. Mali0yTHE — 32 MOOUIBHICTIO Ta MPOCTOTOIO,
TOMY Hnepexio 0Oiznecy ma KOPUCMY8aui6 HA XMAPHI MEXHON02I € NUMAHHAM
CbO200EHHSI.
Cnucok Jjgirteparypu

1. Mupossie IT-Tpenasl B soructuke [EnextpoHHuii pecypc] — Pexum nocrymy:

http://my-tradegroup.com/index.php/tsepochka/tekhnologii/item/248-it-dlya-

logistiki-mirovye-trendy/248-it-dlyalogistiki-mirovye-trendy — Ha3Ba 3 expana.
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' loxtop TexH. HayK, Ipodecop, 3aBixyBad Kapeapy iHPOPMALIHHIX TeXHONOTiH

> MaricTpaHTKa HepIIoro poKy HapuaHHs kadeapn iHPOpMaIiitHIX TEXHOIOTIit

KuiBchkuii HaIllOHAIBLHUN YHIBEPCUTET Oy IIBHUIITBA 1 apXITEKTYPH,
IIcuxosi0ro-neaaroriyHi aCMeKTH BUKOPUCTAHHS MOPTAJIbLHOI TEXHOJIOTII

BuxopucTtanHs mopTaibHOI TEXHOJIOTII B OCBITI Ma€ IPyHTYBAaTHUCS Ha OOJNIKY
MICUXOJIOTIYHUX OCOOJIIMBOCTEN pOOOTHM KOPHUCTYBadiB B MEpeki B KOHTEKCTI
OCBITHBOI JISJIBHOCTI 3 aKIEHTOM Ha €()EeKTUBHOCTI MPEJCTABICHHS 3HAHb IS iX
MOJANBIIOTO OCBOEHHA. B IhOMy BHIIAAKy BHHHMKAE MOTpeda y BUKOPHCTAHHI
NeJaroriyHuX 1 JUJAKTUYHUX TPUHIMUIIB 1 METOJIB JJIs opraHizaiii epeKTHUBHOI
B3a€MOJII KOpHUCTyBaya 3 1H(OpMALIMHUM MPOCTOPOM TNopTaly (B pasi, SKIIO
KOPHUCTYBa4 — CTy/IeHT). HuHi 3 yCciX HasBHHUX TEOpid HABYAHHS MOXHA BUOKPEMHTH
HaWOIpm momupeni. I{i Teopii oAHAKOBO MOXKYTh OYTH 3aCTOCOBaHI SIK [0
KOHKPETHOTO CTYJIEHTa, TaK 1 10 a0CTPAKTHOTO CIIOXKKBayda iHQOpMaLIHUX PecypciB
1H(GOpMaLIHHO-OCBITHROTO MOpTaiy [2, c. 105].

1. Bixesiopucmcvka meopis Hasuanusa. Y OixeBiopusmi (Big yat. behavior —
MOBE/AIHKA) HE pO3IIAJAIOTHCA BHYTPIIIHI MPOLECH JIIOACBKOTO MHCICHHS.
BuBuaeTbcsi moBemiHKa, sika TPAKTYETHCS SIK CymMa peakilii Ha OyIb-iKl CUTYyaIli.
OnmuH 13 ocHoBomonoKHUKIB OixeBiopusmy E. JI. TopHmaiik y cBoiil mpairi:
«IIpuHnIMII HABYAHHS, MO TPYHTYIOThCS Ha Ticuxotorii. [lcuxomorisa sk Hayka mpo
MOBEIHKY» BiJ3Hauae€, 10 HABYAHHS JIFOJMHA Ma€ BUOYIOBYBAaTHUCS Ha OCHOBI CYTO
MEXaHIYHHUX, a HE CBIIOMUX NMpUHIUIMIB [5, ¢.704]. BigTak BiH HamaraBcs ONHCaTH
HaBYAHHS JIFOJIMHU 32 JOIIOMOTOI0 MTPOCTUX MPABUJI, CIIPABEATMBUX OJJHOYACHO 1 JJIs
tBapuH. Cepes X MpaBuI MOKHA BHOKPEMUTH JIBa 3aKOHH, 10 CTAJIM OCHOBOIO JIJISI
MOJAJbIIOr0 PO3BUTKY Teopii HaBuaHHS: 1) mepmuii 3 HHUX, HAa3BaHW 3aKOHOM
TPEHYBaHHS, TOBOPHUTH MPO TE, 10 YAM YaCTIIIE MOBTOPIOETHCS TIEBHA PEAKIlis Ha
CUTyaIlll0, TUM MIIHIINIUM € 3B’S30K MDK HUMH, a NPUIUHEHHS TPEHYBaHHS
(MOBTOpEHHS) MPU3BOAUTH JI0 MOCIA0JIEHHS IIbOTO 3B’S3KY; 2) APYrud 3akoH OYB
Ha3BaHMHM 3aKOHOM €(eKTy: fAKIIO 3B’S30K MDK CHTYall€l0 1 peakIi€ro
CYNPOBOKYETBCS CTAaHOM 3a/I0BOJICHOCTI (3aJ0BOJICHHS) IHAWBiNA, TO MIIHICTh
[BOTO 3B’SI3KY 3POCTA€, 1 HABMAKHU: MIIHICTD 3B 3Ky 3MEHIIYETHCS, SIKIIO Pe3yibTaT
Ii1 MPU3BOIUTH 10 CTaHy HE3aI0BOJICHHS.

2.  Acoyiamueno-pegrekmoprna  Kouyenyis. 3TiAHO 3 aCOILIaTUBHO-
pedIEKTOPHOIO TEOPIEI0, 3aCBOECHHS MPOIECY HABYAHHS TOBHUHHO BHOYIOBYBATHCS
Ha OCHOBI YCKJIQJHEHHS 3B’S3KIB MDK OO ’€KTaMM, IO BUBYAIOTHCS, TaK, 00
3a0€3MeUnTH TOCTYNMOBUH TMepexiJ BiJ BUBYCHHS €JIIEMEHTApHUX 3B SI3KIB MIXK
00’€KTamMH, MO BHWBYAIOTHCS, JO BHUBYCHHS CKJIAJHUX acomiamid MK OKpPEeMHUMH
o0’ekTaMu, 1 TIOTIM — cucTeMaMu o00’ekTiB. HeoOxigHUMHM yMOBaMu IS
3aCTOCYBaHHS acOIIaTUBHO-PEIEKTOPHOI TEOPii 3aCBOEHHS € HASIBHICTh Y CTY/ICHTIB
NeBHOTO (yHIaMEHTY 3HaHb 1 BOJIOAIHHS HUMH JIOTTYHUMH OIEPALlisiMH, 10 Jal0Th
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3MOTYy TIOB’S3yBaTH MK COOOI0 paHillle BUBYEHI 1 HOBI eleMeHTH 3HaHHS. llg
KOHIEMI[iSI BPaxOBY€ OCHOBHI 3aKOHOMIPHOCTI YMOBHO-PE(IEKTOPHOI AisNIBHOCTI
KOPH TOJIOBHOTO MO3KY JIOJAMHHM, SIKI SIKHAWMOBHIIIE BUCBITIEHI Yy MpalsiX BIIOMHUX
HaykoBIiB I. M. Ceuenosa Ta I. I1. I1aBnoBa. 3riiHO 3 iX NepeKOHAHHSAMH, HABUAHHS
SBJISIE COOOI0 CYKYIHICTh TMOJPa3HHUKIB (HAaBMHUCHHMX TI€JaroriyHUX BILUIUMBIB) 1
peakuiil (M3HaBAJIbHUX il YYHIB), TOMY 3aCBO€HHS 3HAaHb, (JOPMYBaHHS HABUYOK,
yMiHb W OCOOHMCTICHMX SIKOCTEH € HE UMM IHIIMM, SIK TPOLECOM YTBOPEHHS Yy
CBIJIOMOCTI JIIOJIMHM PI3HOMAHITHMX CHCTEM acolliallii, ki pI3HATHCS 3a MIpOO
CKJIQZHOCTI. AcoIliaTUBHO-pe(IEKTOpHA KOHIICTIIS HaBYaHHS IPYHTYETbCS Ha
NeBHIN JIOTiIl (CTPYKTypa, €Tamu) Mpolecy Mi3HaHHS, COPUHHATTS HaBYAIBHOTO
MaTepiany ¥ yCBIAOMJICHHS Mi3HABAJIbHUX 3aBJaHb, OCMUCJICHHA MaTepiaiy, IO
BHUBYAETHCS, JOBEICHE JIO PO3YMIHHA MOTO BHYTPINIHIX 3B’A3KIB 1 BITHOCHH,
3amam’sITOBYBaHHSI HaBYAJILHOTO MaTepially; 3aCTOCYBaHHsS HaOyTUX HaBUYOK [1, c.
35].

3. Illoemanne opmysannsn pozymosux diti. 115 Teopist po3pobIIsiacs 3 movaTky
50-x pokiB XX cT. Binomumu Haykosisimu [1. S1. Tanenepinum, J. b. Enpkoninnm,
H. ®. Tanuzinoro 1a iH. [4, c. 405]. ABTOpamu Teopii OyI0 BCTAaHOBIJIEHO, 110 3HAHHS,
yMIHHS 1 HaBUYKM HE MOXYTh OyTH HI 3aCBO€HI, HI 30epexkeHl Mmo3a MisJIbHICTIO
(misMu) mroauHU. B X011 MpakTUYHOT TISUTBHOCTI B JTFOJUHU (DOPMYETHCS OPIEHTOBHA
OCHOBA SIK CHCTEMa YsIBJIEHb MPO METY, IUIaH 1 3acO0M 3A1iICHEHHS Mail0yTHBOI abo
BUKOHYBaHO1 11ii. ToOTO A 6€3MOMUIKOBOTO BUKOHAHHS OyIb-KOi 1T JIOJMHA Ma€
3HATH, 110 B MPOIIECI I[OTO CTAHETHCS 1 HA SKUX ACMEKTax TOro, 110 BiI0OYyBa€ThCH,
CHiJ 30CepenuTH yBary, o0 He BUIYCTUTH OakaHi 3MIiHU 3-TiJ KoHTposr. Lli
MOJIO)KEHHSI 1 CKJaJld OCHOBY TEOpii HAaBYAaHHS SIK MOETamHOro (QopMyBaHHS
PO3YMOBUX [Iii.

4. Konyenyia aneopummizayii. OcHoBHa chepa 3acTOCyBaHHS Ii€1 KOHIICTITIT
— BHBYCHHS QJITOPUTMIB PO3B’SI3aHHS 3aBlaHb. Y CY4YaCHUMX YMOBax akKTHBHO
pPO3pOOJISIIOTECSL  TaK  3BaHl  yJbTpaneJaroriuHi  KOHLEMINi: cyrrecTtomesis 1
KiOepHEeTUKOCYITeCTOTIe il — HaB4YaHHS 3aco0amMy HapitoBaHHS. [[i koHmemmii
po3pobnieni Ttakumu BueHumH, sk ['. K. Jlozanos, B. B. Ilerpycuncekuii Ta iH.
3acTocyBaHHS KOHLEIIII adropuTMi3amii y BHUBYEHHI 1HO3EMHHX MOB 1 JACSIKUX
creniaJbHUX JUCHMIUIIH MMOKA3aJI0 HEMOTaHl pe3yjibTaTH, ajie 3HAYHOIO MOUIUPEHHS
I KOHLIETIIISl HaBYaHHS MOKU 10 He ojepxkana. Lle mosicHIoeTbes, B OCHOBHOMY,
CKJIQIHICTIO TIATOTOBKH TENaroTiyHUX KajpiB, 3JaTHUX OPTraHi3yBaTH IMPOIIEC
HaBYaHHSA BIAMOBIAHO 110 ix BUMOT [6, ¢. 701]. OTxe, 3a1iCHEHNIA aHATI3 TICUXO0JIOTO-
neJaroriyHux 3acaj (GopmyBaHHs 1H(OPMAIIMHO-OCBITHROTO MOPTANy y BHUILOMY
HaBYAJIbHOMY 3aKJIaJil JJa€ MiJACTaBU JJIs TAKMX BUCHOBKIB:

1. BuxopuctanHsa iH(OPMAaIIiTHO-OCBITHROI'O MOpPTAly B Tmporieci ¢axoBoi
MiArOTOBKM MalOYyTHIX CHEIaNiCTIB CIpUsie€ eeKTUBHOMY 3aCBOEHHIO TPOdeciiHuX
3HaHb, ()OPMYBAHHIO y HHUX 3arajbHO-TEXHIYHUX 1 3arajbHO-TPYAOBHUX YMIHb 1
HAaBUYOK, PO3BUTKY TBOPYOi AKTUBHOCTI.
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2. Tndopmarniitno-ocBiTHIN moptanm BH3 mae Bkirouatn 1Ba OCHOBHHX OJIOKH
(3arapHOOCBITHIN Ta BY3bKOCTHEI[ialI30BaHUN), SIKl, B CBOIO UEPTy, MOAUIAIOTHCS Ha
1HbOpMaIIHHUHN 1 KOMYHIKAaTUBHUM.

3. Ilpouec popmyBanHs mpodeciiiHux 3HaHb cTyaeHTiB BH3 BucyBae Taki
OCHOBHI BHUMOTH JI0 Oprasizaiii mnpoliecy HaBYaHHS: (OpMyBaHHS 1 PO3BHUTOK Yy
CTYJICHTIB

[HpopmariitHi TexHOJOrli B COILIOKYJIBTYPHIN cdepi, OCBITI Ta E€KOHOMIIII.
2018. 205 mo3uTUBHUX MOTHUBIB M13HABAJILHOI JIISUIBHOCTI; BU3HAYEHHS MpodeciiHux
Ta OCBITHIX IIIJIEd Mpollecy HaBYaHHS, CUCTEMHUU MiaXiAg 10 1HQOpMaIiiHOro
HAMOBHEHHSI 3MICTY CHEIlaldbHOI JUCHUIUIIHM; palllOHAJIbHE CTPYKTYpPYBaHHS
TEOPETHYHOTO Ta MPAKTUYHOTO MaTepiany; MATPUMAaHHS OMEPATUBHOTO 3BOPOTHOTO
3B’S3KY, 110 3a0e3neuye (yHKIIOHYBaHHS 1H(QOpMaIliitHO-0CcBITHROTO opTany BH3.

4. BukopucTaHHS OCBITHIX MOJIMBOCTEH 1H(MOpPMALIMHUX PECypCiB Mepexi
InTepuer y ¢popmyBaHHI iHGOPMAIIHHO-OCBITHBOTO MTOPTAITY.

VY mporieci JOCHIKEHHST TICUXOJIOTO-TIEAarOTIYHIX AaCTEeKTIB BUKOPUCTAHHS
NOpPTalIbHOI  TEXHOJIOTi  BHUSBICHO, 1m0 A ¢GopMyBaHHS  mpodeciitHoT
KOMIIETEHTHOCTI cTyneHTiB BH3, kpim iHTepecy Ta Oa)kaHb CTYJAEHTIB 1 AISNIBHOCTI
BUKJIaJa4iB, BUCOKUM piBEeHb MpodeciiHUX 3HAHb HE MOXKe OyTH JOCATHYTHH 03
JOCKOHAJIUX MPOrpaM, PalliOHATBHOTO W €(QEKTUBHOrO IJIaHYBaHHS, CHUCTEMHOIO
KOHTPOJIIO Ta KOPEKIii 3aCBOEHMX 3HAaHb, BUKOPUCTAHHS OCBITHBOTO TMOPTAIY.
JlochiKkeHHsT Aano 3Mory c(hOpMyIIOBaTH HHU3KY MPOMO3MIIN OO0 BpaxyBaHHSA
ocobnuBocTel opranizaiii HaB4yaHHa B BH3 13 BukopucranHsMm iH(popmaliiiHo-
OCBITHBOTO TOpTajldy IMiJl 4Yac BUBYEHHS (PaXOBUX IUCIUIUIIH, BHECEHHS 3MIH B
OpraHizailito HaBYaHHS 3 ypaxXyBaHHSIM C(POPMYJILOBAHUX METOIUK.
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For today rapid development of public progress, a man in the process of the
activity often enough meets with tasks that it is difficult to decide existent methods.
In fact in their basis there are the stopped up mechanisms that is limited to the
difficult mathematical axioms and theorems.

One of displays of this problem there is a necessity to set a fully adequate
estimation to those objects or events for that rigorous mathematical criteria are absent
as yet, for example:

- it is an estimation of sparkle wiens;

- it is an estimation of game of light on jewels;

- it is an estimation of melodiousness of singing of canaries;

- it is an estimation of lot lands under building by apartment houses taking into
account influence of various factors and other.

Thus, wherein for an estimation a man uses his own point of view, own
internal understanding, subjectivism is used.

It is thus possible to say, that two types of evaluation are:

1. Objective estimation — is a set of the generally accepted birth-certificates, id
est estimations after existent scales, that it maybe to lead to.

2. Subjective estimation — is the personal estimation, separate opinion of man
of the surrounding world, her point of view, feeling, statement and desire.

One of approaches, that allows to work over subjectivism and all ambiguities,
that to him applications of methods of artificial intelligence are related are, namely
soft calculations and consulting models.

Authors under a term "soft calculations" understand a concept, that unites in a
general class the inexact, approximate methods of decision of tasks that on the whole
does not have a decision for polynomial time. Tasks that decide such class by
methods arise up in area of:

- biology,

- medicine,

- humanity/pls,

- information technologies,

- management and others like that.

Technologies of soft calculations are decision-oriented management tasks with
the poorly structured objects of management.

The tool of soft calculations uses:
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a) unclear systems — a mathematical method that is created in an order to
present to sense of unclearness of words of man that includes for itself next
constituents:

- fuzzy sets — are a concept expansion of classic concept of great number is
stopped up in that, id est more saturated adding is done to existing, with assumption
of that the characteristic function of great number (a function of belonging is for a
fuzzy set) can take on any values in an interval [0,1], but not only value 0 or 1. It is
the base concept of fuzzy logic;

- fuzzy logic — division of mathematics, that is generalization of classic logic
and theory of sets, that is based on the concept of fuzzy set as to the object with the
function of belonging of element to the great number that takes on any values in an
interval [0,1], but not only value 0 or 1. On the basis of this concept various boolean
operations are entered above fuzzy sets and the concept of linguistic variable fuzzy
sets come forward as values of that is formed;

- unclear regulators.

b) artificial neural networks — are a mathematical model, and also her
programmatic or vehicle embodiment, that built on principle of organization and
functioning of biological neural networks — networks of nervous cages of living
organism.

c) genetic algorithms — are a heuristic algorithm of search, that is used for the
decision of tasks of optimization and design by a casual selection, combining and
variation of the sought after parameters with the use of mechanisms, that analogical
to the natural selection.

d) evolutional design that includes for itself next constituents:

- immune algorithms,

- algorithms of swarm intellect — on the basis of reaction of behavior of groups
of animals, birds, ants, bees, microbes.

The various methods of soft calculations can complement each other and often
used together, forming the hybrid systems.

Consulting models are difficult programmatic complexes that accumulate
knowledge of specialists in certain subject domains and circulate this empiric
experience for consultations of less skilled users.

Thus the basic methods of artificial intelligence (soft calculations and
consulting models), that is used for the reflection of subjective estimation of man or
group of people on more clear scientific plane with that it more easily to interpret
already existent mathematical methods (that is to use models and methods that are the
basis of objective estimation) the got results, were considered in this article.

References:
1.  https://uk.wikipedia.org/
2. https://ask.fm/
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! lexan daxynbrery aBToMaTH3arii i iHpopmariitanx texuonoriit KHYBA

> KaHmuaar TexH. HayK, JOIEHT, AOLICHT Kadeapu iHhOpMaIlIMHIX TEXHOJIOT1H

KuiBchkuii HallioOHaIBHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH,

> AcnipanTka Kadeapy IporpaMHoi imkeHepii Ta Ta kiGepbesnexy,

KwuiBcbkuil HaIllOHAIEHUNA TOPTOBEIHLHO-€KOHOMIYHUN YHIBEPCUTET
Indopmaniiini cucTeMu ynpaBJ/iiHHSI TA ABTOMATH3AIlIl CKJIAJACHKUI PoOIT

POOOTH HA rajiy3eBUX MiIMPUEMCTBAX TA B YCTAHOBAaX

[npopmariiini  cucTemMu  ympaBiiHHA ~Ta  aBTOMaTH3alii  podotu
3aCTOCOBYIOTHCS B MEAMYHMX 3aKIagaX W anTeuyHUX YCTaHOBaxX. 30Kpema, y
JIKapHSAX Taki CUCTEMH MpPHU3HAYEHI UIg TOro, abM MaKCHUMajbHO MOJICTIINUTH
JUSJIBHICTh TPAIliBHUKIB 3akiady. AJke e(EeKTHBHO O0O0poOIsATH JaHl IIpo
Mali€HTIB Ta MOCTAa4aJIbHUKIB, 1H(OpMAILIO0 MPO CHiBPOOITHUKIB, BECTH OOJIK
MEIMYHHUX MpernapaTiB Ta iX IIH, ONEpPaTUBHO aHAJII3yBaTW 3aTpaTH 3arajiom
HEMOXJIMBO 0€3 BUKOPUCTAHHS OOYMCIIOBAIBHOI TEXHIKM. AHAJOTIYHI
iHboOpMaIliiHI CUCTEMH pPO3pOOJSIMCA 1 paHille, MPOTe MOCTiiiHE BBEIACHHS
HOBUX IIpernapariB, 30UIbIIEHHS KIJIBKOCTI MpAIliBHUKIB Ta TAalll€EHTIB, IOsBa
HOBOI KOMIT'FOTEPHOI TEXHIKM 3yMOBIIIOIOTH CTBOPEHHSI HOBUX YHIBEpCAJIbHUX
CUCTEM aBTOMAaTH3aIll AISUIBHOCTI allTEKH.

OyHKIIOHYBaHHST 0a3W JaHUX JIKapHI Ta BIANOBIAHMX 1HGOpPMAIITHIX
CUCTEM JIONOMArae 3I1HCHIOBaTH €(PEeKTUBHY pOOOTY YCTAaHOBH, KOHTPOJIOBATH i
TSTBHICTE, 3a0e3medyBaTh HAAIMHUN 3aXWUCT JAHWUX, CHpPHSIE BIOCKOHAICHHIO
TUSITBHOCTI JIIKApH1 3arajioM Ta MiJIBUIIEHHIO SKOCTI 00CITyTrOByBaHHS HACEJIECHHS.

PosrnsHemo nesiki eranu poOOTH JIIKapHI 10 001Ky MEAUYHUX MpernapaTisb.

MenvkaMeHTH 3HaXOAAThCS Ha BIJMOBIIAILHOMY 30€piranti ocio, 3 SKuMU
yKJIaJieH1 JOTOBOPH MPO MOBHY MaTepiajibHy BIANOBIJATbHICTb.

MeaukaMeHTH HAIXOOATh Ha CKJaJ BIJ HOCTAYajJbHUKIB BIAMOBIIHO 10
YKIQJeHUX 3  [OCTayaJlbHUKaMHU  JOTOBOPIB  Ta  CYNPOBOKYIOTHCS
crienudikaliiero, paxyHKaMH 1 HakJaJHUMU y MOiA3BIT ¢dapMaieBTy abo i1HIIN
MaTtepiaibHO-BIAMOBIAAIBHINA 0001, III0 MPU3HAaUYCHA HAKa30M KePiBHUKA 3aKJIaTy
(ue moxke OyTH TOJOBHa MenuyHa cectpa). Ha oOCHOBI LHMX JOKYMEHTIB
MEAMKAaMEHTH ONMPUOYTKOBYIOTHCA Y MiJI3BIT BKa3aHUM OCOOaM.

B ckiani BegeThCsi KHUTA CKIIAJICHKOTO OOJIIKY B SIKIM BEJETHCS MPEIMETHO-
KubKicHUHM 00K, [Ipu nbomy B KHHTY cKiaachkoro o0JiKy 3aHOCSTH BCi 1aH1 3a
MEMKAMEHTH.

OtpuMani 31 ckiaay JIKyBajdbHI 3aco0W 30epiraroThCs y BIJIUICHHSAX Y
MiA3BITI CTApIIOi MEACECTpU 3a BUAAMH Yy CHeliaJbHUX madax, HaApKOTHYHI
3aco0u - y ceiidax, HIBUAKOICYBHI - Y XOJIOJUIbHUKAX.
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Ha miacraBi moaeHHUMX 3aMOBIIEHb-BUMOT CKiamaeTbes IlimcymoBaHa
BIJIOMICTh KUIBKICHUX BUTpaT MeaukaMeHTiB. Crapiil MeacecTpu BiUIIIIEHb
31aI0Th 0 OyXrajarepli Ha Mmo4yaTKy Micsis "3BIT Mpo BUTPATy MEIUKAMEHTIB" B
KUTbKICHOMY BHpa3i, N0 SKHX JIOJal0Thb 3aMOBJCHHS-BUMOrH. Lleit 3BIT €
MIJCTABOIO JIJISi CIIMCAHHS BUTPAYE€HUX MEIMKAMEHTIB 3 MIJ3BITY MaTepiaibHO-
BIJIMOBIAAILHOT OCOOH.

BropoBamkenHnst crerianizoBaHux 1H(QoOpMaIliiHO-aHATITUYHUX CHUCTEM B
MEJIMYHY Tajy3b CyTTEBO IMIJABHUIIYE PIBEHb 0OCIYTrOBYBaHHS 3 OOKY JIKyBaJIbHO-
npodiIakKTUYHUX ycTaHOB. PiBeHb KOH(I1ICHIIIHHOCTI, 30epekeHHs 1HdopMallii,
MOJKJIUBICTh ONEPATUBHOTO JOCTYIY KOPUCTYBadiB A0 HEOOXITHUX JaHUX,
aBTOMaTH3allis 300py Ta 00poOKa CTATUCTUYHOI 1H(POpPMAIl, MICTUTh NIEPEBAru B
IpOIIeCi HalaHHS MEAUYHOI TOTIOMOTH.

Benuke 3naueHHs] B MeIMIIMHI HA0YBarOThCSI HOBITHI TEXHOJIOT1, TTOB'sI3aHi 3
PO3BUTKOM HAyKOBO-TEXHIYHOTO TPOTPECy, 30KpeMa, aBTOMaTH3allisi poO0odoro
MICIISl, BIPOBA/XKEHHS KOMITIOTEpHUX MPOTpaMm, CHEIialbHO po3pobieHux abo
aJanTOBaHUX ISl OKPEMHX CTOPIH MISITBHOCTI MEAMYHHUX 3aKJIa/IiB.

[Iporpamu € cuctemamu, siki OepyTh Ha cebe YaCTHHY 3aBIaHHs MEPCOHATY
3aKJIa1B 1 3aBISIKH CBOIH «00'€KTHBHOCTI», TOYHOCTI, HAJIMHOCTI Ta MOYKJIMBOCTI
BUKOPHUCTAHHS alTOPUTMIB Ta JaHUX, SKi JO3BOJSIOTH 3pYYHO Ta IIBUIKO
BUKOHYBATH CBOI O0OB'SI3KH IMIEPCOHAITY.

ABTOMaTH3aIlisl Ma€ UMK Psii TepeBar Haj BUKOHAHHS POOIT «BPYUHY»,
OCKUIBKM BOHA TMiJBUIIYE €(QEKTUBHICTE pOOOTH, BHUKIIOYAE EJIEMEHTapHI
NOMWJIKM, WI0 BHHHUKAIOTh uepe3 HeA0aliCTh, HEOCBIYEHICTh MEPCOHAIy,
Cy0'€eKTUBHICTb Y BUKOHAHHI 3aBJIaHHS.

JlaHa cucteMa CTBOPIOETHCS /71l BUKOHAHHS HACTYITHUX ITiJICH:

— Hapannsa indopmariii npo mMeauyHi mpenapaTH, 10 BHKOPUCTOBYETHCS
JUTSI JTIKyBaHHS;

— Begenns o6niky b/l HasiBHOCTI MempenapariB y JIIKapHi;

— Benenns o6iky bJ] mpo BUKopUCTaHHS MEIIpenapariB AJisl JIIKyBaHHS;

— Benenns b/l nocTtayanbHHKIB;

— CTBOpEHHS 3aMOBJICHHSI Ha METpernapary;

— BukoHaHHS MBHUIKOTO 1 3pyYHOTO MOIIYKY 1HQOpMAIIii;

3aBaaHHs POOOTH BUIUIMBAIOTH 3 MOCTABIICHUX ITLICH:

- TIpoaHaji3yBaTH MpeIMETHY 00JlacTh, HAsABHI BXIJHI Ta BUXIJAHI J1aHl Ta
3MIMCHUTH TIPOCKTYBaHHS Ha 30BHINIHBOMY pIBHI 1H(QOpPMAIIHHOT CHUCTEMH
yIpaBJIiHHS;

- BUKOPHCTOBYIOUHM pe3yJbTaTH MPOEKTYBaHHS Ha 30BHIIIHBOMY piBHI,
BUKOHATH NPOEKTYyBaHHS 1H(OPMALIMHOT CUCTEMH anTeKH Ha 1H(OJOTIYHOMY
piBHI,
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- cTBOpUTHU 1H(OPMALIIHHY CHCTeMY AJis JiKapHi 3a qonoMoroo MySQL 1
BorlandDelphi7, oxapakTepuszyBaT CTPYKTypy pO3pOOJICHMX  TaOJIUIIb,
OOTpYyHTYBaTH MapaMeTpH KOKHOTO BCTAaHOBJIEHOTO CTPYKTYPHOTO 3B'Si3Ka MiX
TaOJIHISIMH;

- po3poOuTu dhopmu I 3a0e3MeUeHHsT pelaryBaHHs JaHUX TaOnuib 0a3u
JaHUX;

- cTBOpUTH Y opMax 3aco0u i 3a0e3nedeHHsT e(PeKTUBHOTO MOIIYKY Ta
(bUIBTpYBaHHS JaHUX;

- opraHizyBaTu e(EKTHBHE IICHTPAJI30BaHE YIPABIIHHSA BI3yaJIbHUMU
00'€eKTaMU CHCTEMH 3a JOMOMOror rojioBHOI (opMu. OCHACTUTH CTBOpPEHI
dbopmu HEOOX1THIMHU KHOTIKAMH Ta 1HITUMHU 3ac00aMy aBTOMAaTH3AIli1.

OcHoBHI BUMOTH /10 1H(GOPMAIIMHOI CUCTEMU YIpaBIiHHSA 0a3010 JaHUX
«O0J1IK METUYHUX TIPETapaTiB y JIKapHI»:

— CucremMa IOBHHHA OYTH MIPOCTOIO B KOPUCTYBAaHHI, MaTH THYYKHH poOoUmii
ITHCTPYMEHT Il  HApOIIyBaHHS  TOYATKOBOi  CTPYKTYPH,  JIO3BOJIATH
KOHIICHTPYBAaTH pOOOTY B 3aJJaHOMY HAIPSMKY

— MaTH IHTYITUBHO SCHUU JpYXHIM 1HTepdeiic 1 He BUMaraTH BiJ
KOPUCTYBauiB CHEIIaJbHOI IMIJTOTOBKHM, HE IOB’S3aHOi 3 iX mpodecitHuMu
000B’sI3KaMU;

— HOpMalbHO (DYHKIIIOHYBATH HA CTAHAAPTHHUX MEPCOHATBHUX KOMII IOTEpax,
i1’ €THAHUX 70 JJOKATHHOI KOMIT FOTEPHOI MEPEXKi;

— 3abe3nevyBatu 3aXuCT 1HGOpMAaIIiitHOT 623U JaHUX BiJ HECAHKIIIOHOBAHOTO
JOCTYITy, MIONIKO/KEHb Ta HEKOPEKTHHUX A1l KOPUCTYBAUiB;

— 3a0e3nedyBaTH IITICHICTh JaHUX MPU BUITYUYEHHI/10/1aBaHHI/KOpETyBaHH1

— 1"dopmarrii;

— JIETKO BCTaHOBJIIOBATHUCS HA POOOUl MICIIS 3 OYIb-IKOTO KOMII FOTEPA;

— TIOJICTIITYBaTH  CTBOPEHHS  3BITHOCTI 3  BHKOPUCTAHHS  MEIUYHHUX
Mpernaparis;

— MOBMHHA HajaBaTh 1HQoOpMaIil0O TPO MEAUYHI TpenapaTd, o
3aKIHYYIOTHCSI Ta CTBOPIOBATH ONTUMAJILHUM OJTaHK 3aMOBJICHHS;

— TMpaloBaTH Mij] ypaBIiHHAM onepariitHoi cucteMu Windows XP, 7, 10;

— aBTOMATHUYHO 3aITyCKATHUCS MTPU TIOYATKOBOMY CTapTI KOMITIOTEPA;

— B1mOOpaXkaTu yci HEOOX1THI CKIIaI0B1 €IEMEHTH;

— - TIpU JEKOMIMO3UIlli MarwTh OYTH BCTaHOBJEHI Taki 3B'SI3KM MIXK
CTPYKTYpHUMHU  €JIEMEHTaMH CHUCTeMHM, sKI  3a0e3leuyloTh  IUTICHICTh
1H(opMarliiiHOT cuCcTeMH Ta 11 B3a€MOJII0 3 THITUMU CUCTEMaMH.

BaxnmBoro yMOBOIO CTBOpPEHHSI BHCOKOE(EKTHBHOI 1HGOpMaIiiHOI
CUCTEMH € OpIEHTAIlll Ha KIHIEBOTO KOPHUCTyBada, SKHM HE Ma€ 3HAYHOTO
JOCBIly KOPHCTYBaHHS KOMITIOTEPHOIO TEeXHIKOI0. SKICTh 1H(OpMALIHHUX
CHUCTEM BU3HAYAETHCS iX €(DEKTUBHICTIO Ta HAAIMHICTIO.
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Purpose and functions of database management systens
Activities to find affordable means for automated information processing helped
create in the early 60's of the twentieth century. special software complexes,
"Database Management Systems" (DBMS), which must provide the user with
methods for entering, storing data, and describing the structure of data. The DBMS
should also provide mechanisms for searching data for user requests, protect data
from incorrect updates and unauthorized access, and keep databases up-to-date.
Information in relational databases is stored in tabular form. This may be one or more
tables. When working with data from multiple tables, links are established between
tables.
Modern DBMS provide:
* a set of tools for maintaining tables and relationships between linked tables;
* introduction, modification of information, search and submission of information in
text or graphic form;
* programming tools that you can use to create your own applications.
So, to create a database and work with it, in addition to the computer, you need to
have a corresponding software product - DBMS.
The functions of the DBMS are as follows:
Direct data management in external memory. This feature includes providing the
necessary external memory structures for storing data directly from the database and
for service purposes, for example, to speed up access to data in some cases (usually
indexes are used for this purpose). In some implementations of DBMS actively used
the capabilities of existing file systems, in other work is carried out to the level of
devices of external memory. But users in any case are not obliged to know whether
the DBMS uses the file system and if used, then organized files. In particular, DBMS
supports its own naming system for database objects.
Managing RAM buffers. DBMS, as a rule, work with a large size database; at least
this size is usually significantly larger than the available memory capacity. It is clear
that if access to any data element is exchanged with the external memory, then the
whole system will work with the speed of the device of external memory. Virtually
the only way to actually increase this speed is to buffer the data in the RAM.
Transaction management. Transaction - a sequence of operations on the DB,
considered by the DBMS as a whole. Or the transaction is executed successfully, and
the DBMS records the changes made to the database by this transaction in the
external memory, or none of these changes is reflected in the state of the database.

24



YipasaigHs po3BUTKOM TexHouaorin 2019

Journalism. One of the main requirements for DBMS is the reliability of data storage
in external storage. Under the reliability of storage is understood that DBMS should
be able to restore the last agreed state of the database after any hardware or software
failure. Typically, two possible types of hardware failures are considered: so-called
soft failures that can be interpreted as a sudden shutdown of the computer (for
example, emergency power off), and severe failures that are characterized by loss of
information on external storage media.
The journal is a special part of the database, which is not accessible to DBMS users
and is supported with particular care (sometimes two copies of the log are placed on
different physical disks), which receives records of all changes to the main part of the
database. In different DBMS, DB changes are logged at different levels: sometimes
the log entry corresponds to some logical operation of the database change (for
example, operations to remove a string from the relational database table), sometimes
- the minimal internal operation of updating the page of external memory; in some
systems both approaches are used simultaneously. In all cases, follow the strategies
of "previous" logging (the so-called Write Ahead Log (WAL) protocol). This strategy
consists in the fact that the record of the change of any object of the database should
fall into the external memory of the log before the modified object gets into the
external memory of the main part of the database.
An archive copy is a complete copy of the database until the start of the journal entry.
Support for database languages. To work with databases, special languages are used,
generally called database languages. In modern DBMS, as a rule, a single integrated
language that contains all the necessary tools for working with the DB since its
creation is supported and provides a basic user interface with databases. The standard
language of the most commonly used relational DBMS is SQL (Structured Query
Language).

References:
1. A lesson on the subject: "Databases", Balatna O. M., Uzhgorod city.
2. Kumskova I. Databases. - Knorus, 2010
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Object-oriented model for building databases and its aspects of use in modern
information systems introduction
The direction of object-oriented databases (OOBD) arose relatively long ago.
Publications appeared already in the mid-1980's. The reason for the emergence of
object-oriented databases was the need for a more adequate representation and
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modeling of the realities of the real world, since OODs provide a much more
advanced data model than traditional relational databases.

The OOBD paradigm is based on a number of basic concepts, such as the
identifiable object, class, inheritance, overload and deferred binding.

1. Advantages of OOBD model

Object-oriented databases allow you to represent complex objects in a more direct
way than relational systems. OOBD systems allow users to define abstractions;
facilitate the design of some connections; eliminate the need for user-specified keys;
support a new set of predicate comparisons; in some cases eliminate the need for
connections; in some situations provide higher performance than systems based on a
relational model; provide support for versions and long-term transactions. Finally, an
object algebra is developed - though perhaps not as detailed as relational algebra.

2. Disadvantages of OOBD model

It was expected that object-oriented methods would allow database technology to
make a kind of quantum transition. However, despite the above-mentioned
achievements, OOBD has not been able to significantly affect the state of affairs in
this area. Among other things, one can note: lack of interoperability between RBD
and OOBD; Minimum query optimization the absence of a standard algebra of
requests; lack of means of providing queries; lack of supportive representations; lack
of support for dynamic changes in class definitions; limited support for integrity
constraints; limited ability to set up performance; insufficient support for complex
objects; limited integration with existing object-oriented programming systems;
Limited performance gains.

3. Current state of OOBD research

Studies in the field of object-oriented databases (OOBD) were initiated in
connection with the need to develop a mechanism that allows object-oriented
applications to store objects after the completion of their work. In any DBMS, users
can be not only people, but also programs, so programs can access the DBMS as a
way to save and select data.

Today, this industry is given a large amount both in theoretical attention and in
practice. There are three distinctive features of the current state of research in this
area:
 Lack of a generally accepted data model;

* Lack of a single formal theory;

* Active experimental activity.

CONCLUSIONS

1. Object-oriented databases have arisen quite recently and need further development,
for further fruitful work with them.

2.00B/] has significant advantages, which in future will allow to expand the
possibilities of developers. OODs provide a much more advanced data model than
traditional relational databases.

3. Unfortunately, the disadvantages of object-oriented databases are more than
advantages.
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4. Today research is being carried out in the field of object-oriented databases and
DBMS. Emergency is the need to create object-oriented DBMS and develop mapping
mechanisms between two data models: object-oriented and relational.
References:
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The development of artificial intelligence as a motive for inhibition of human
intelligence

Undoubtedly, the XXI century can rightly be called the era of information
technologies. Even taking into account only the last decade, we can observe the
incredible development of the IT sphere. And somewhere 50-60 years ago, only for
the placement of computers that performed only a separate set of simple computing
operations, needed whole rooms, but today — you will not surprise anyone with such a
familiar smartphone, which can be hold in the hand, but able to perform so many
different tasks that are even hard to count. Information technologies continue to
evolve continuously, facilitating the challenges faced by mankind every day.
Researchers do not cease to surprise us with new developments, and the things
described by science fiction writers many years ago do not seem to be unrealistic and
don’t surprise anyone today. And while scientists are discussing whether artificial
intelligence can completely replace human, we do not notice how gradually, in many
ways, we are already losing to the computer mind.

Undoubtedly, it is impossible not to take into account the opportunities that are
offered to us by artificial intelligence. Thus, today we have remarkable successes in
medicine. The Futurism report says that, starting with powerful diagnostic algorithms
and finishing with precisely configured surgical work, the presence of artificial
intelligence can not be ignored in all medical spheres. [1] Artificial intelligence has
already outstripped human disease diagnostics: researchers at John Redcliffe Hospital
in Oxford have developed a diagnostic system that, in 80% of cases, is better for
doctors to detect heart disease, and at Harvard University scientists have taught a
"smart microscope" to see dangerous blood infections. In research conducted last
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year, artificial intelligence managed to diagnose metastatic breast cancer faster than
radiologists. The Daily Mail report says that artificial intelligence is already able to
determine the risk of developing age-related diseases such as cancer and heart
disease. [2]

Medicine is not the only area where artificial intelligence technologies are
widely used. The introduction of such technology as Smart City is actively being
implemented. This is a concept for integrating urban communications, information
technology data transfer and IoT devices for urban property management. A striking
example of Smart City is Barcelona. Thanks to the creation of its own system Sentilo
it is possible to collect information from all city data sensors about water supply,
lighting, road conditions, noise level, etc. In addition to these data, information is also
provided on the number of inhabitants in each quarter of the city, taxes, latest news
and events. The system not only has a complete picture of what's happening in the
city, but also is able to make forecasts based on the collected data. This system is
supplemented with the introduction of technologies such as solar panels, an
automated garbage collection system, intelligent parking, a city lighting system that
changes work depending on the time of day, the level of humidity, temperature and
air pollution. Well, IoT technology is becoming more widespread in everyday life.
Thanks to it, we can regulate the temperature of the air conditioners, manage the
room lighting, turn on and off the electronic devices, and control many other home
appliances, even without being at home.

The list of advantages of the development of artificial intelligence can be
continued for a very long time. Undoubtedly, the creation of new technologies has
greatly facilitated the everyday life of mankind. There is no need to perform many
tasks, which previously spent a lot of time and effort. It would seem that there may
not be any disadvantages. However, they are, and quite serious. Due to the lack of the
need to perform some tasks, a person does not need to acquire the knowledge that is
necessary for the fulfillment of these tasks. For example, why we have to study
complex formulas and proofs from higher mathematics, do a lot of calculations
manually and spend a lot of time on it, if there are programs that can give us the right
decision in a few seconds? Why we have to study a multiplication table if there is a
calculator? Why we have to teach children writing if they can just type or use voice
recognition technology?

According to Norwegian researchers at the Center for Economic Research,
Ragnar Frisch, who tested 730,000 IQ tests for Norwegians who went to military
service in 1970-2009, for one generation the level of intelligence averaged down to
seven positions! [3] Another group of scientists compared the level of education of
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modern people and representatives of the Victorian era from 1837 to 1901. According
to the results, the researchers came to the conclusion that representatives of the
Victorian era were more mentally developed and ingenious. Some scholars even
argue that the modern man loses in many intelligent positions of the Cro-Magnon.
This 1s due to the lack of everyday struggle for self-survival, which was the driving
force of natural selection.

Nature is one of the few things that are not yet subject to the will of man.
Natural disasters can in a matter of seconds disable the work of entire cities,
countries...And can humanity re-recreate all the created technologies in the event of a
sudden natural disaster that will disrupt artificial intelligence? Can a modern person,
having nothing but own knowledge and skills, be able to restore the ruined? Let's put
a simpler question: will a person be able to construct a calculator without knowing
how to count? Of course, no. Therefore, along with the development of artificial
intelligence, we should not forget about the development of our own — human
intelligence.
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Dialog management for chatbots in the industry
Virtual Assistants (VA), chatbots, conversational agents are getting more and more
popular on the market. All of them represent a computer program that interacts with a
human by the means of text or voice and might execute certain actions. Chatbots can
be of open-domain or closed-domain kind. The first group is meant to discuss a broad
range of topics with a human. The examples include VAs such as Siri, Alexa, Google
Home, etc. However, it can also be a simple chatbot. Closed-domain ones - are very
useful in automating of the repetitive procedures in certain areas, e.g. insurance,
answering FAQ-style questions, helping with search or navigation on the page.
Chatbots can be goal-oriented or multi purposed. The goal-oriented ones are easiest
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to develop and dominate on the industry market. They serve a certain defined
purpose, such as booking a flight or a hotel, and are meant to simplify the procedure
by the means of interaction though natural language (voice or text). The open-domain
non-task-oriented ones are impossible at the moment.

With regards to architecture choices, industry stays with the modular approach - the
design that includes at least the following three parts: Natural Language
Understanding (NLU), Dialogue Management (DM) and Natural Language
Generation (NLG). Academia research is more concentrated on end-to-end methods,
using deep-learning techniques to make the machine learn conversations and how to
behave or respond. Deep-learning methods didn’t show yet great results to be adopted
in the industry, so modular approach is still more of interest at the moment. While
NLU is well-developed in industry, managing of conversation and the problem with it
can not be conceptualized too strictly. The key concept in DM is “context” - any kind
of supporting information and knowledge to aid in the interpretation of dialogue or
the user intentions and goals.

One of the recent tools introduces to the market is Rasa - an open source
conversational Al, consisting of two modules, Rasa NLU (a library for NLU with
intent classification and entity extraction) and Rasa Core (a chatbot framework with
machine learning based DM). Rasa Core learns from so-called stories, which are real
dialogue examples mapped to intents and corresponding responses. The training of
the model happens before using the chatbot and it is stored after in a few files. Rasa
has many advantages over alternatives. One major advantage is that with machine
learning the system can always find some kind of response, even with little or no
initial data, and the better the data is, the better are the chances to get an appropriate
response or ‘forget’ to ask required fields. Moreover, if the dialogues are complex
and share some part in the middle, there is no guarantee that Rasa will not mix the
two dialogues. Globally, there are no rules to control what is happening in Rasa Core
model, everything is managed and improved by adding more stories for training.
However, what the market wants is to have control over the execution of the dialogue
giving the right responses to the user, but also responding correctly to unpredicted
phrases and situations. Overall, the simplicity of handling the context is the weakness
of Rasa Core. One can solve the aforementioned problems with a well-thought
internal data structure and a lot of good conversation samples, but the more complex
the chatbot project is, the more difficult it is to achieve good results.

Structuring the complex conversation as a sequence of independent dialogue parts
simplifies the way of defining and maintain them - dialogues don’t get mixed
together. Such activities as authentication also become easier as they can be handled
independently.

In order to accomplish this isolation, another layer of global dialogue manager is
crearted: composite model with big manager and small managers that handle parts of
dialogue. The global manager together with the submanagers can be seen as a state
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machine. A set of submanagers works on the parts of dialogues, some of them can be
defined with Rasa (but don’t have to be). These dialogue blocs have local memory,
have access to global memory and if they use Rasa slots (memory for context values),
then only use them for data that is specifically used in that part of the dialogue. One
way to achieve isolation of tasks is to have each complex task be handled by a
different submanager. In additional, managers can have its own NLU unit or share a
global one, which depends on the project definition and data available. Such model
improves some of the issues of Rasa Core, but obviously it adds complexity, hence it
might be not an easy solution for any project. One should always carefully design the
requirements, scope of the chatbot, then assess available tools and solutions, and how
they correlate to the design of the project. Requirements are what drive all the choices
regarding to development of the chatbot, starting with the questions such as “Does
one really need a chatbot for this specific problem?” and “How complex does the
chatbot have to be to be successful?”
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and Materials Engineering
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Using of DevOps methodology in the IT industry

DevOps first talked about the transition to a digital economy when the speed of
product launch has become one of the key competitive advantages. Technologies that
ensure the rapid development of business, had to run into the mood to stay in place,
and to achieve additional results, at least twice as fast. Companies needed tools to
quickly and continuously improve the quality of existing product development
processes and their maximum automation.Generative design is an approach to the
production of digital or physical products, in which a person delegates the creation of
ideas and prototypes to the trained computer programs and platforms. The program
autonomously or semi-autonomously creates options for the vision of the product,
making it easier and faster to obtain intermediate results and search for innovative
solutions.

The main task of DevOps engineer is to maximize the predictability, efficiency
and security of software development.

When considering the full life cycle of the software, at the DevOps evaluation
stage, experts get the primary information about the need for new coding and changes
in IT infrastructure. At the design stage - determine the infrastructure requirements.
At the stage of development and testing - are engaged in the deployment of the
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product, as well as support tools for development, integration and load testing
software to check the readiness of the operating environment.

The main part of the DevOps engineer's work is at the stage of release - the
delivery of the product to the customer. The focus is on the performance of all
delivery process streams. This specialist keeps track of the fact that known bugs are
never transferred to the next stage of work, never developed local optimization,
which leads to the creation of global degradation.

By speeding up work through the flow of technological value creation, we
reduce the time required to execute internal or external clients' requests, especially for
the deployment of the code in the production environment.

This increases the quality and effectiveness, as well as the ability to surpass
competitors.

The resulting methods include continuous development, integration and
testing, as well as deployment processes: creating different environments on demand,
limiting concurrently executed tasks, and building systems and organizations that
allow changes without risk.

The "second way" provides a fast and constant flow of feedback from right to
left at all stages of the flow of value creation.

This requires us to strengthen feedback in order to prevent the recurrence of
problems and to get faster detection and recovery. At the same time, we provide
quality already at an initial stage and create or build knowledge in those stages where
it s necessary - it allows us to create more and more secure systems: the problems are
detected and corrected long before a catastrophic failure can occur.

If you recognize problems immediately after their appearance and solve them,
then you can permanently shorten feedback loops, and this is one of the main
postulates of all the modern methodologies for improving processes. This makes our
organization the most promising opportunities to learn and improve.

The third way is to create a productive culture of high trust. It supports a
dynamic, orderly and scientific approach to experiments and risky decisions, helps to
remove lessons from both the organization's successes and its failures. In addition, by
constantly reducing the loop of feedback, we create more and more secure systems
and we have the opportunity to take more risky decisions and carry out experiments
that help learn faster than competitors and win the market.

In the third way, we also design our work in such a way that we can increase
the effectiveness of new knowledge, turn the discoveries made by one of the
departments into global improvements. Thus, regardless of where engineers perform
their tasks, they do so based on the accumulated collective experience of the entire
organization.

The Puppet Labs Statement on the Status of DevOps (Jazz Humbl and Jean
Kim took part in the creation) provided data for 2013-2016, received from
approximately 25,000 technical specialists. This helps to better understand the level
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of performance and features of organizations at all stages of the implementation of
DevOps.
First of all, these data showed a high (compared with others) performance of
companies using DevOps. The following characteristics were compared:
- Bandwidth Indicators;
- deployment of the code and making changes (more than 30 times);
- time needed to develop a code and make changes to it (200 times less);
- deployment in production (success factor 60 times higher);
- average recovery time after failure (168 times faster);
- performance indicators of the organization;
- Productivity, market share and profitability
List of literature
1. «The devops handbook» Gene Kim, Jez Humble, Patrick Debois, John Willis
2. «The Three Ways: The Principles Underpinning DevOps»
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! loxtop TexHiuHuX Hayk, IIpOPEKTOp 3 HAYKOBO-IIEArOrigHOl POGOTH
? JIOKTOp TeXHIUHHMX Hayk, Hpodecop 3aBixyBad KadeIpH COLiaTbHUX KOMYHiKaLlii
Ta 1H(POPMAIIHHOIT TISITBHOCTI.
HamionaneHuit yHiBepcuTeT «JIbBIBChKa MOITEXHIKAY,
®opmyBaHH1 iH(OpMALIHHOr0 00pa3y 3aKJjialy BUIIOI OCBITH HA OCHOBI
npouecis iHpopManiiiHOI AiLIILHOCTI
[IpoananizoBano 3HaueHHs iHdopmaliiHoi maisibHOCTI it 3BO y cywyacHux
yMoBax. Bu3HaueHO poiib i Miclle COIlialbHUX CepeoBHIN [HTepHETy y mpolecax
dopmyBanHs 1H(popMauiiHoro oOpa3zy 3BO. OOrpyHTOBaHO KPUTUYHICTH I[OTO
HanpsMy ais cydacHoro 3BO 1 BaxIIMBICTb U1 CyCHIbCTBA 3arajioM.
Bcranosneno, mo 3BO B YkpaiHi Ta B 17100aJIpHOMY BUMIpi MOXHA O3HAYUTH
SIK TaKl CyCHUIbHI IHCTUTYIII1, 11O:
— € 00’eKTaMH, HaBKOJIO SIKUX 00’ €IHYIOTbCS KOPUCTYBaul COLIATbHUX MEpEeX 1
(bOopMyIOThCS BIpTYyalibHI CIIUIBHOTH;
— CHUCTEMHO H€ BIUIMBAIOTh HAa KOMYHIKalliiHI MpOIeCH, IO BiAOYBalOTbCA Yy
MeXax BIPTYaJIbHHUX CHIIBHOT.
BaxxnuBo, 1o yka3zaHa TEHJESHINS XapaKTepHa He JUIIe s YKpainu, ane i 1
OaraThOX IHIIMX KpaiH Ta riaodanpHuX perioHiB (mpari Delanty, Kwiek, Magnusson).
3aKIICHTOBAaHO Ha HETaTUBHUX AacleKTaXx Oe3KOHTPOJIBHOTO (OpMyBaHHS
iHpopmariiiHoro oopazy 3BO sk mporuecy B sikomy 3BO € He cy0’ekToM, a 00’ €KTOM
1HGOpMaLIHHOT TISITBHOCTI, IPUYOMY YaCTO IIKIJJTHBOI.
BusnadueHo 3micT Ta 0COOJIMBOCTI 3aBlaHb 1HGOPMAIIKHHOI JISTIBHOCTI Y
COITIAJILHUX CEPEIOBUILIAX MOPIBHIHO 3 YK€ TPAIUIINHOIO ISUIBHICTIO Y CEPeIOBHIII
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caititiB World Wide Web. ¥V pe3ynbrari mOpiBHSHHS BUSBIICHO ICTOTHI BIIMIHHOCTI Yy
CUCTEMHHUX Ta TEXHIYHUX aCIEeKTaxX MDK JBOMa KiacaMd 3aBlaHb. [lopiBHSHHAM
OXOIUJICHO KJIACHYHI «IO3UTHUBHI» BUAM 1HQOPMAIIIHOI AISUIBHOCTI, W IIKIAJIWBI
3JI0BMHUCHI. Takuil aHaji3 BaXXJIUBUU 71 MOAANBIIOr0 (OpMYBaHHS BiJIMOBIIHUX
MeXaH13MiB 1H(GOPMAIIHHOI TEXHOJIOTIT BIJl HU3KU COIl0i1H(GOPMAIIIMHUX 3arpo3 sKi B
koHTeKkcTi 3BO, 1 B KOHTEKCTI HalllOHAJBbHOI OE3IIEKH.

OOrpyHTOBaHO HEOOXIHICTH MPUHILIMIIOBOT 3MIHM CUTYaIlii, ;i Toro moo6 3BO
13 CTaTMYHOrO crocTepiradya iH(QopMamiiHUX TPOIECIiB y TI00AIbHIN Mepexi
NEepEeTBOPUIIOCH HA aKTUBHOTO YYacCHHKA Ta KOOPJMHATOPA MPOIECY HAKOMUYCHHS
KOpPUCHOI 1H(opMallii Ta 3HaHb y COLIAJILHUX cepefoBuiax IHrepuery (mpari F.
Butera, T. A. Mepuanosa, O. A. IlaBnoBa), pe3yJabTaToM 4YOro CTaHE CYCHUIbHO-
KOPHUCHMM KOHTEHT, SKUM TPUBAIMU 4YacC CIYTyBaTUME KOPUCTyBaydaM, <GKUTHME
BJIACHUM KUTTAM». BogHodac 1el koHTEHT Oyjae uiTko acoriioBanuii 3 3BO 1
CIOpUATAME  TIJABUIIEHHIO MEPEeXKHOI Ta CYCHUIBHOI  aBTOPUTETHOCTI  Ta
npuBabauBocti 3BO cepen mOTeHUIWHUX CHOXKUBa4iB oro mociayr (ueil edexr
omucaHo, 3okpema, B pob6orax K. Demirhan, J. Wigand). Tomy mnepexin Bin
PEKIaMHOI JiSTbHOCTI A0 JISUTBHOCTI 31 CTBOPEHHS CYCHUIBHO KOPUCHOTO KOHTEHTY €
SAKICHO HOBUM KpPOKOM Yy PO3BUTKY 3BO sk 3 TOYKHM 30py 3aTpar OpraHi3amiifHuX
3yCHJIb Ta PECypCiB, TaK i 3 TOUKH 30py OTPUMAHUX BiJl I[LOTO BUTPAIIIiB.

VY po3aini AOCHIIKEHO TakoX mporecH (GpopmyBaHHA 1H(GOpMaLIHHOTO 00pasy
3BO. Inpopmayiiinuii oopaz 3BO y coyianvrux cepedosuwjax Inmepuemy (10 CCI) —
MacoBo goctynHa iH(opmaris npo 3BO, posmimena Ha caiitax WWW Ta
CIeliali30BaHUX CEpBicax, sKi MependadaroTh MOMIIMBICTh IIMPOKOTO IMyOJIYHOTO
obroBopeHHs, moaudikallii Ta CTBOpPEHHS HOBOI 1H(opmarlli Oe3rnocepeHbo 3a
aZpeCcor0 PO3MIIIECHHS.

Oxkpemi ckimafoBi Ta ¢opMatizaiiifo MEBHUX €TamiB MPOIECIB KOMYyHIKaIii
oprasizartiii 13 CoIliyMOM 4epe3 COolllalibHI CepeOBHIIAa MEpPEeXkKi IHTEepHET Ik HAyKOBO-
NPaKTHYHY TPOOJIeMy CHOTOAHI MEPEBaXKHO MOCHIIKYIOTh Y TaKUX HampsMax, sK
BUSIBIICHHSI OIIHKOBUX CY/DKE€Hb;, 3aXHCT pEIyTalii yCTaHOBH; IMO3UIIOHYBaHHS Ta
pekiama caiita; (opMyBaHHS €(QEKTUBHUX BIPTyaJbHUX CHUIBHOT, OpraHi3aiis
CHUCTEMHOI B3aeMolii ycTaHOBH 13 nmapTHepamu uepe3 CCI; MapkeTUHT B COLIaTbHUX
cepenoBHINax [HTepHETY.

AHami3 mokaszaB, IO B ICHYIOUMX JOCHIIKCHHSIX 3a IMMH HampsMaMyd He
OepyThCs 10 yBaru Taki xapakrepuctuku 3BO, sk:

— CyCIJIbHA 3HAYYLIICTh 1 BUCOKA IHTEPHET-aKTUBHICTh ayAUTOPIi, IO B3AEMOJIIE
13 3BO (mepenycim cTyAeHTCTBA);

— ICHYBaHHSI BEJIMKUX OOCATIB CyCHIJIBLHO 3HAUYIOi 1H(popMaIlii, 10 TEOPETUIHO
MOe OyTH po3MillieHa B IHTEpHETI, siKka ICTOTHO mepeBuIye obOcsaru iH(opmariii,
JIOCTYITHI KOMEPILIMHUM OpraHi3allisim.

BBeneHo MOHATTS MPUPOJIHOTO HEKepoBaHOTO Mporiecy Gopmysanss 10 3BO Tta
JOCTIIKEHO HOTo CTPYKTYpy SIK MEeBHY (OpMaibHy TOYKY BIJUTIKY IIOJO BBEIACHHS
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kepyBanHsa y mporec ¢opmyBaras [0 3BO. 3anpomnoHoBaHO MHOXHHH
i) (Gen)

Img={Img} _ 10 3BO, ¢¢" = Gen, i, _ reneparopis 10 3B
— mxepen IO 3BO. Mix yka3aHMMHU MHOXXHMHAMHU ICHYIOTH BiJTHOILIEHHS, IO
OIUCYIOTh CTPYKTYpY cucteMu popMyBaHHs 1HPOpMaIitHOTO 00pasy.

Bunineno nBa ocHoBHi Tumnu miapo3autis 3BO mozo 171 3BO:

(Saum’)

0 Source = {Sourcei }i:I

— cnenianbHi miapo3aium (nani PR-cioyx0u), mo BignosigarTs 3a [1] 3BO;
— 0a30BI MAPO3aUIH — KadeapH, TeKaHaTu TOIO0, aIMIHICTpaIlis TOIIO.

Y poboTi 3ampornoHOBaHO PO3MIISIIATH HOBY KOMIUIEKCHY CXEMY Oprasizarfii
kepoBaHoi [J] 3BO, sika rpyHTY€TbCS HAa CHUCTEMHOMY 3allyd€HHI YCIX MiAPO3A1IIB
3BO no odimiitHoi iHpopMmariiinoi gisiibHOCTI 3BO Ta nmopydenni PR-ciayxo6i
byHKIiN cynpoBoay, MoHITOpuHTY Ta aHam3y [JI 3BO i kepyBaHHI HEO y Mexax
3BO ympaBniHHS Ha 3acafgax koopauHarlii. KomriulekcHy cxemy KepoBaHOi
iHopmariiinoi gismeHOCTI 3BO momano Ha puc. 1.

Takox cdopMOBaHO TaKi O3HAYCHHS:

Ingpopmayitinuti nomenyian — HaOIp 3MICTOBUX MarTepialiB, IO CTBOPHUB
MIIPO3AUT Y TIPOIIeCi BUKOHAHHS BIIACTUBUX WOMY 3aB/IaHb, 10 MOXYTh CTAHOBUTH
CYCHUIbHUM 1HTEPEC 1 MatOTh MyOJIYHUNA XapakTep.

Inghopmayiiinui pecypc — Habip matepiaiiB 3 iHGOPMAIIKHOTO MOTEHIIaNy, 110
MpOUWIIIM HeoOXigHe misg myOmikaiii B COMIAJIBHHUX CcepeloBHIax [HTepHeTY
OTpaIlfOBaHHA: (pOpMaTyBaHHS, KOMYHIKATUBHY Ta CTUJIICTHUHY aJlanTallilo.

Komnonenm inghopmayiiinoco obpasy — Hablp matepiaiiB 3 i1HPpOpMaIifHOro
pecypcy miapo3aity, onyOJiKOBaHUX y COolllalbHUX cepeaoBuilax [HTepHeTy abo sk
OKpeMI CTaTTi, a00 SIK KOMEHTapi 10 AUCKYCIH, 110 € CKIAT0BOIO 3arajlbHOr0 00pasy
3BO.

[Tponiec dhopmysanns 10 3BO y dhopmi TproxeTanmHoi KOHIENTYaIbHOI MOIET
HaBEJIEHO Ha puUC. 2.

Cnucok Jjgirteparypu
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KuiBchkuii HalllOHaIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYypHU

3anaui mapamMeTpu4HOI onTUMI3alii B yMOBaxX HeBM3HA4YeHOCTI iHGopMairii

Ilocmanosxka npobemu. 3aada mapamMeTpUIHOI ONTUMI3AIlT 1HKEHEPHOT MEpPEexKi
(IM) - ume ckinazoBa 4YacTHMHA 3arajbHOTO TMPOIECY MPOEKTYBAHHS HOBHUX Ta
pekoHCTpyKIi ctapux IM, 1m0 € HarajabHOIO MPOOJIEMOI0 CYy4YaCHOTO KOMYHAJIbHOTO
rocrojapcTBa. Benmka KIIBKICTh 3MIHHMX, HEMIHIAHICTh TIApaBIIiYHUX Ta
€KOHOMIYHUX XapaKTePUCTHK, HASBHICTh PI3HUX TEXHIYHUX BHUMOT, MOXJIHUBICTb
BUHUKHEHHA  [O3alITaTHUX  CHUTyallll  XapakTepu3ye  pealbHUN  MpOIeC
MpoeKkTyBaHHS. Po3B’s3aHHS 11i€l 3a/madi B yMOBaX HEBH3HAYCHOCTI JAHUX OLTBIIT
TOYHO B1JI00pakae peanbHUM MPOLIEC MPOCKTYBAHHS.

Memoro cTaTTi € TpeAcTaBIeHHs METOMAIB pPO3B’A3aHHS 3ajayl MapaMeTpU4HOl
onTUMI3allli B YMOBaX HEBH3HAUYCHOCTI 1H(opMallii, sKa BUPAKAETHCA Yepe3
IHTEpBAJIbHI Ta HEYITKI YMCIIa 1 PYHKIII].

Buknao ocnoenoco mamepiany. 3anada mapaMeTpudHoi onTumizarii IM mae
BUTJISA! 2= ¥;(piq,D;) = min
pu 0OMEXKEHHSIX
B:p=0,4"q=0Pmin <P < Pimax Temin = & = Timax D =D, =D

imin = imawl = L2, ., v, 1€
p = (pys --.p,) — BEKTOp MapajieIbHUX 3MIHHUX MeEpexi, q = (qy....q,) — BEKTOp
MOCTIAOBHUX 3MIHHUX MEpeXI1, v — KUIbKICTh AYT Tpada, 1mo onucye IM, A — maTpuils
IHIIEIGHTHOCTI AYT Ta BEPIIUH rpada, B — HUKIOMAaTHUYHA MATPUIL, 1[0 BCTAHOBIIIOE
BIAMOBIAHICT IyT (GyHOAMEHTANBHUM IUKIaM rpada; b, = {D,,, ..., DE.W[} — miamerp i-1
KOMYHIKaIli; W; — KUIbKICTh JONMYCTUMHUX 3HAYCHb AUCKPETHOI 3MIiHHOI D, ,
v:(p;.q;»D;) — KaIliTaJlbHI Ta €KCIUTyaTalliiiHl BUTPATH, IO MNPUXOAITHCA HaA i-y
KOMYHIKaIi10; PyHKLIT y; € OMyKINMH.

Iumepsanvni moodeni. Ontumizaiis napamerpiB IM BigOyBaeThCs MPH BIIOMHX
MOCTIAOBHUX 3MIHHMX Ta JIOBXKMHAX KOMYHIKAaIlil, 110 TPUBOIUTH [0

€KBIBAJICHTHOCTI BU3HAYCHHS JlaMeTpiB D, Ta MapajeJbHUX 3MIHHUX p;, i =1,2,...,v,
TOOTO p; = f;(D;) . HeBu3HaueHiCTh AaHWUX BHUPAKAETHCS UYEpPe3 IHTEPBATHLHUIN
xapaktep (GyHKIUN f, i =1,2,..,v. Tom 3amadya onTuMizamii OyJe MICTUTH 5K
JAUCKPETHI 3MiHHI D; , Tak 1 1HTepBaJlbHI p,, i =12, ..,v. SKmo f, i =1.2,..,v —
iHTepBaJibHA  (YHKIA, TO KOXHOMY D. (w=1,W.) BIANOBiIa€ 1HTEpBaI

Pow = |Piwr Piw : Tax AK D; € [D:’PD:‘WJ ) T0 pElpip]l nc
p! = max {minpiw,pimm},p: = min {maxpm_,p.lmx} . B pob6oti [1] cdopmynroBaHO
W W

3aja4y ONTUMI3alii 3 IHTEPBAIBHUMU 3MIHHUMHU p;, { = 1,2,..,v Ta HOBOIO 00JACTIO
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BU3HAUEHHS I KOXHOI p, . BpaxoByrouu IHTEpBaJbHHI XapakTep 3MIHHHX Ta

BU3HAYEHHS CyMH Ta PI3HUIN JI1 IHTEPBAIBHHUX 4YHCEN, Oylio OTpUMaHO 3ajady
OyIbOBOTO MporpaMyBaHHs. Tak sK 3a7ada mapameTpudHoi ontuMmizailii IM mMicTUTh
BEJIMKY KUIBKICTh 3MIHHHX, TO 3a/a4ya OyJIbOBOTO MPOrpaMyBaHHS MOKE BHSBUTHCS
HEpo3B’s13yBaHOW. Tomy B po6oTi [1] 3amponoHOBaHO alropuT™M i PO3B’SI3KY, IO
CKIIQZIA€EThCS 3 TIOCITIJIOBHOCTI KPOKIB, HA KOKHOMY 3 SIKMX PO3B’SI3YETHCS 3ajada
OyJTbOBOTO TIPOTpaMyBaHHs MEHIOi po3MipHOCTI. Lls cTaTTs MicTUTh TOCHIAaHHS HA
poboTYy, y SKill OTpUMaHO 3ajlady cernapadeabHOIro MPOrpamMyBaHHS 3 JIHIMHUMU
OOMEXCHHSIMH Ta HEMEpPepBHUMH 3MIHHHUMH. Tak sK 3agadya MmapaMeTpUdHOi
ontuMizaiii IM Mae BelIHKy pO3MIpHICTb, TO TOBEACHO MOKJIMBICTh PO3B’A3yBaHHA ii
nuixoM gekommosuiii Kopnai-Jlintaka, sika po3OuBae BUXIAHY 3adady Ha JBi
JIOKaJIbHI TapaMeTPUYHI 33a/1a4i Ta KOOPAUHYIOUY.

Heuimki modeni. HeBu3HaueHICTh JaHUX BUpaKaeTbCs yepe3  (pyHKii
HAIEKHOCTI My (D), Bg (fiw), Bp (Pav) s By, (Vaw), AKI XapaKTEPU3YIOTh CTEMIHb
JOCTOBIPHOCTI TOTO YM IHILIOTO 3HAYEHHS Ta € Pe3yJbTaTOM EKCIEePTHUX OI[HOK 1
HOpPMYBaHHS. Y I[bOMY BUIAJKy MOXIJIMBE 3aCTOCyBaHHs cxeMmu bemnimana 1 3afe:
J=GNnC, N..NnCy, 1€ G — HEUITKAa MNIAMHOXKHKHA II11 (MIHIMYM KamiTaJbHHUX Ta

€KCIUTyaTalliiHuX BUTPAT), €, — HEYITKA MIJAMHOXHMHA OOMEXKEHHS p, 1€ P — KLIbKICTh
dbyHIaMeHTanbHUX [UKIIB. CxeMa MiICTUTh BUKOPHUCTAHHS O3HAYEHHS Omeparlii
mepeTHHy uepe3 MiHimisauito. Hanpuknaz, g (pgy)=min{uy (D) up, (Paw)]
nyy (Vi) = min{upi-[ﬂi-wj,uy[ (Vaw),} » A€ P! — JoNycTUMa MHOXKHHA 3HAuYCHb
napayiesbHO1 3MIHHOT JJIs1 KOMYyHIKamii i (p, = f;(D,)). B po6oti [2] 3ampornoHoBaHO
MaTeMaTHYHy MOJIENh Ta aJIrOPUTM ii  PO3B’sA3KYy, IO JO3BOJIAE PO3pPaxyBaTh

HaWOLIBII JOCTOBIPHUHN BapiaHT. Ajie Take oOunciieHHs (PYHKIIIT HaJIe)KHOCTI MPAIoe
IpU B3a€EMHO MOPIBHSAJIBHUX (QYHKIIAX. SIKIO, HANPHUKIIA, up, (Pyw) < vp, (Pay) , TO

g, (P} JKOIIHMM YMHOM HE BIUIMBAE HA Pe3ysbTar. ToMy € CeHC BUKOPUCTATH 1HINE
O3HAYCHHS IEPETUHY, a caMe, ip: (Pay) = Ky, (Dyy) - bp, (Pay ).

Criucok nitepatypu
1. Tonropauenxko H.I. “InTepBanbHa” Moaenb mNapaMeTPUYHOI ONTHUMI3aAL]
1HYKEHEPHOI Mepesxi IpH JOBLIbHIN 11b0B1H dyHKii[ Tekct] / H.I. [TonTopauenko //
VYnpasiiHHS po3BUTKOM cKiagHux cuctem. — 2011, — Bum.7. — C.118-120.
2. Ilontopauenxko H.I. 3amaua mnapamerpuyHoi ONTUMI3AIli Ta HEYITKI
mHoxuHu[ Tekct] / H.I. Ilontopauenko // YmnpaBmiHHS PO3BUTKOM CKJIQTHUX
cucteMm. —2010. — Bun.3. — C.81-83.
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YK 387.14
bajaina O. I.l, Bbe3kayoenko 1. C.l, Jlecbko B. I.l, Byuenko IO. .2
12 KanuaaTy TexH. HayK, TOLEHTH
' KuiBchKuil HALliOHANBHII yHIBEpPCUTET OY/IiBHAIITBA i apXiTeKTypH'
> HarionansHuii Texniuamil yHiBepcuter Yipainn «KIII» °
Crparerist moC/IiI0BHOCTI BUKJIAJAHHA KYPCY BUIIOI MATEMATUKH

[lutaHHS TOpPO MOCHIIOBHICTh BHUKIALY PO3JAUIIB KypCy BHILOI MaTeMaTHKU
HAJICKUTh N0 TUX, Kl BUHHUKAIOTh IMEpe] KOXXHUM JIEKTOPOM-MAaTEeMaTHUKOM Yy
TEXHIYHOMY BUII 3 HAOYTTSAM HHUM JOCBIAY Ta, BIAMOBITHO, TTMOMHU OCMMCICHHS
3a/lay bOT0 KypCy Ta MOKJIMBOCTEH iX BupimieHHa. Cepen GpakTopiB, siKi BILTUBAIOTh
Ha OCTAaTOYHE PIlICHHA 1€l MPoOJieMU B KO)KHOMY KOHKPETHOMY BUIAAKY, BKAKEMO
HACTYTIHI:

- pO3AUT KPEAUTIB, BUALICHMX Ha BUBUCHHS KyPCY, MK CEMECTPOBUMHU;

- BHUMOTH, IMOB’s3aHI 13 3a0€3MEUYEHHSM BHUBYEHHS I1HIIUX HaBYAJIbHUX
auctMIUTiH ((Di3UKM, MPHUKIAAHOI Te€OMEeTpii, TEOPETHUHOI Ta MPHUKIAIHOI
MEXaHIKH, TeOpii eIeKTPUYHUX K1JI, TeOPil eIEKTPOMArHiTHOTO MOJIS Ta 1H.);

- 0c00IMBOCTI yroA00aHH JICKTOPa;

- pO3MOAUT MIDK CEMECTPOBUMH MOAYJISIMU 3allJIAHOBAHUX Yy HABYAIBHOMY
IUTaHI KOHTPOJBHHUX 3aXO[iB (KOHTPOJBHUX pPOOIT, TUIIOBUX PO3PAXYHKIB,
3aJTKIB, €K3aMEHIB Ta 1H.).

3po3yMiJI0, 110 peabHUM Tporec popMyBaHHS KypCy B KO)KHOMY KOHKPETHOMY
BUIAJKY MOXKE PO3CTaBUTH I TO3UIIi B OyAb-SIKOMY MOpPSIAKY, a OCTAaTOYHE
(dbopMyBaHHS poO0OY0i HABYAIBHOT IPOTPaMU KypCy € Pe3yIbTaTOM Psiiy iTepariid.

Ha >xanp, HUHI icHyro4a (1 B IUJIOMY, Ha HaIll TOTJIS, BUIIpaBAaHa) TCHACHIIISA
YKPYNHEHHS] HAaBYAJIbHUX KYpPCiB, POOUTH MPAKTUYHO HEMOXKJIMBUM BUOKPEMJICHHS 13
3arajiIbHOro Kypcy y OKpeMi KypcH TaKuX, HalpuKiaj, po3auiB, Sk «ludepeniianpai
piBHsHHS», «PiBHSHHS MateMaTudyHoi (pi3uku» Ta 1H. Y OUIBIIOCTI BHUMAJKIB HE
BIAETHCSI HABITh 30€perTH SK OKPEeMHM MNpeaMeT AaHaJITUYHY TE€OMETpilo, IIO0
HaCIIpaB/Il BKJIIOYa€E y ce0e sIK pO3AUIH BJIaCHE aHATITUYHOT FreoMeTpii, TaK 1 JIHIHHOT
Ta BUILOI aireOpu. bibine Toro, BUAIICHHS OKpeMUX KypciB « Teopis iMoBipHOCTEH
Ta MaTeMaTU4Ha CTaTucTuka», «OOuHciIoBalibHA MaTreMatuka», «JluckperHa
MaTeMaTHKa» Bele y 0ararbox BHUIAAKaxX A0 BTpaTh iX KadeapamMu MaTeMaTHKH.
TakuM YHMHOM BHHHUKA€E TMOPSAT 13 MPOOJIEMOIO TMO3UIIOHYBAHHS PO3JUIIB TIPHU
BUBYCHHI OJHIET MaTeMaTHMYHOI JUCHMIUIIHU, TaKoX mpoOjieMa B3a€EMHOIO
pO3TalITyBaHHs y KypCi pO3AUTIB, SKI HAJIEkKATh PI3HUM MATEeMATHYHUAM JTUCIUTITIHAM.
3a cocTepekeHHsIMU aBTOPIB, O€3yMOBHA MEPIIICTh HAJICKHUTH PO3/LTY, IO YMOBHO
Moxe Oyt Ha3BaHuil «Matpuii. Busnaunuku. CuctemMu JHIMHUX anreOpaidHux
PIBHSIHBY, 3a SKUM CIIAYIOTh «BekTtopHa anreOpa», naii — « AHaJIITHYHA TeoMeTpis
Ha IUIOIIKHI Ta y mpoctopi». Ha Ham mormsia, us cutyaiisi BKasye, Mepi 3a Bce, Ha
JAOUUIBHICTh MEPEHOCY BKa3aHUX TE€M J0 LIKUIbHOI mporpamu. [ificHo, X BaXJIHUBICTh
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JUI1 HACTYMHOTO HEMOXJIMBO MEPEOLIHUTH, MPOTE EKIEKTHUYHICTh TAKOrO IiIXOIY
TaKOXX O4eBUAHA (TIpU IBOMY SIK BUKJIaJladaM, TaK 1 CTyJeHTaM). 3po3yMijio, o Taka
IOPOMO3UIlisSl BUTJISAAAE, M KO KaXXydd, PEBOJIOINHOTO, 0COONMMBO Ha (oHl
HE3aJI0BUTLHOTO PIBHS 3aCBOEHHS IIKIJIbHOT MaTEMAaTHKW OUIBIIICTIO BUITYCKHMKIB
CepeqHbOi IIKOJIM, MPOTE€ camMe BKpalh HHU3bKA €(QEKTUBHICTh «AHATITHYHOI»
CKJIaJI0BOI IIKUIBHOI MaTE€MaTHYHOI OCBITH 3MYIIyE PpO3INIAJATH albTePHATHUBY
3aPONOHOBAHOTO 3MICTY. 3ayBaXMMO TaKOX, M0 €(EeKTUBHICTb HaBYAHHS
CTYJCHTIB-TIEPIIOKYPCHUKIB MPOTIATOM IMEpIINX THXKHIB iX nepeOyBanHs y BH3 e
HEBHCOKOI (mpobyieMu amamTailii, Cxoke, BiUHI) 1 PO3IJIAL B IEW Yac MJIHCHO
BOXJIMBOTO 1 HEOOXIMHOTO IS TOJAJBIIOr0 Mareplaay He 37a€ThbCs HaM
BUIIPABJIAHUM.

CrnenudiyHO0O € cuTyallis MO3UIIIOHYBaHHS y Kypci po3ainy «JludepeniiaibHi
PIBHSIHHS». 3 OAHOTO OOKY, IPUPOIHUM 1 MPUBAOIMBUM JIJIsl BUKJIaAa4a K (paxoBOro
MaTeMaTHKa € MAaKCUMAJIbHO LITICHUN BUKJIa IHTETPaJIbHOTO YUCICHHS (Y BUMIAAKAX
GyHKIN ofHIET Ta 6araTboX 3MIHHHUX, €JIEMEHTIB TEOpii MOJIs), 3 1HIIOTO0 — BUMOTH
«CYMDKHUKIBY (3arajbHO TEXHIYHUX Ta CHeIlaJbHUX Kadeap) crupsiMOBaHI 3a3BUYait
Ha BUNEPEHKYIOUUHN PO3IIIA] BIAMIOBIIHUX TEM.

[Ilo * cTOCY€ThCS BIIACHE MATEMAaTHYHOTO aHAJI3y, TO, 3BUYAHO, HE3MIHHO-
aKTyaJIbHUMU 3aJIMIIAIOTHCS MUTAHHS PO ONTUMAJILHUA MOMEHT MOYAaTKy BUBUEHHS
Teopii PsAIIB, TOUUIBHICTh PO3MISIAY 3 €IMHUX MO3UIIHN SK IU(EpEeHIIaIbHOTO, TaK 1
IHTErpaNbHOTO YHUCIEHHS (YHKILIM OfHiel Ta 0aratboX 3MIHHUX, PO3IJISAN PSiB,
iHTerpany ta neperopeHHs Oyp’e 6e3nocepesHbO Miciis BUBUEHHS (DYHKIIOHATBHUX
psaniB abo x Ha 6a3i Teopil PyHKIN KOMIUIEKCHOI 3MIHHOI. Y pa3i BKIIOYEHHS 10
Kypcy BHINOi MaTeMaTUKU TaKUX PO3AUIB SK «JluckpeTHa MaTemaTuKay,
«OOuncnoBalibHa MaTeMaThkay, «Teopis  WMOBIpHOCTEH Ta  MaTeMaTHYHA
CTaTHCTUKA», MOYKHA BUCJIOBUTH MPUITYIIEHHS, IO MEPIIMH 3 HUX (K TaKHi, 110
MPUHIIUIIOBO HE BIHCYETHCS aHl B T€OMETPUYHY, aHl B (PYHKIIOHAJIIbLHY TEMAaTHKY)
Mae OyTH pO3TalllOBaHUM Ha MOYATKY KypCy, a JIBa OCTAHHIX B CHJIy HEOOX1THOCTI
BUKOPHUCTAHHSA MOHATH Ta PE3yJIbTAaTIB IHIIUX PO3/LTIB — B KIHIIL.

Crnucok JnitepaTypH:

1. Octposceka O.B., FOpuk 1.I. (2014) IIpo MeToaMKY BTY31BCBKOTO KYpCY
MaTeMaTHKu // MaTtematuka B Cy4acHOMY Te€XHIYHOMY yHiBepcurteTi. Matepianu 111
MDKHApOAHOI HayKOBO-TipakTHuHOi KoH(pepenuii. Kuis: KIII, 201-202

2. UYepnoOaii O.b. Ilpo nesxi ocoOJMBOCTI BUKIaAaHHS Kypcy «Bumia
MareMmaTuka» // MatemMaTtuka B CydaCHOMY T€XHIYHOMY YHiBepcuteTi. Marepianu 111
MDKHApOAHOI HayKOBO-TipakTHuHOi KoH(pepenuii. Kuis: KIII, 211-212
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YK 04.4:004.75
TepeiikoBcbkuii O.1.
CTYICHT
HamionanpHuii TexHiyHUN yHIBepcuTeT VYKpaiHu «KUIBChbKUM TMOTITEXHIYHUN
iHCTUTYT iMeH] Iropst CikopchKOTO»
Baockonasienns 3axucty Be0-cepBepy Bijg MepexeBHX aTak

Sk Moka3yrTh AaHl CydaCHUX HAyKOBO-IIPAKTHMYHMX IyOJiKaIliii, Ha ChOTO/IHI
OJIHIEI0 3 HAMOLIBII TOCTpUX MpoOieM B o00JacTi KOMI'IOTEPHOI O€3MeKu €
HEOOXiIHICTh TIOCHJICHHS 3aXUCTy BeO-cepBepy [1, 2]. Xoda Ha pUHKY MPOTrpamMHOTO
3a0e3MeyeHHsI IPEICTaBICHO JOCUTh 0arato CydyacHUX pillleHb B IIbOMY HANPSMKY, a
npobsemMu 3abe3meueHHs Oe3neku BeO-cepBepiB MPUCBSIUEHA BEJIMKA KUIBKICTD
HayKOBO-TIPAKTHYHUX pOOIT, ajlé 4YacTi BWIAJIKH YCHIIIHUX MEPEKEBUX aTak
BKa3ylOTh Ha iX HEJAOCTAaTHIO 3aXUIICHICTh BIJA aTaKk 3 METOI MOPYUICHHS
KOH(]1AEHIIIMHOCTI Ta JOCTYITHOCTI JaHUX. MeXaHI3M TaKuX aTak 0a3yeTbCcs Ha TOMY
(dakTi, M0 MepexeBa olepalliiiHa cucTema, MiJ YIpaBJIiHHIM SKOI1 Ipaloe BeO-
cepBep, 37MaTHa 3a0e3nmeYnTH OOMEKEHE YHCIIO BIIKPUTHX 3'€IHAHb 1 BIAMOBIAATH
TUIBKM Ha OOMEKEHY KUIBbKICTh 3amuTiB. BkazaHi oOMeXeHHs 3ajie’KaTh BiJl PI3HUX
napaMeTpiB, OCHOBHUMH 3 SKHX € IIBHJIKOZIS KOMII IOTepa-cepBepa, o0csr
OTepaTUBHOI aM'AT1 1 MPOMYCKHA 3/aTHICTh KaHaJy 3B'SI3KY.

[Ipu 11bOMy CydacHi THUIIOB1 CUCTEMHU 3aXHCTY BEO-CEpBEPIB BiJl aTaK 3 METOIO
BIIMOBM B OOCIyrOoByBaHHI OpIEHTOBaHI HAa BHUKOPUCTAHHS OOYHCIIOBAIBHUX
pecypciB Ha CTOpPOHI cepBepa, 10 0araro B YOMY 3yMOBIIIO€ BpPA3JIMBICTh TaKUX
cucteMm. Pa3om 3 TuM pesynbTaT [2] CBIYATh MPO MOKIWBICTH MiJBUIICHHS PIBHSA
3aXHUCTy BeO-cepBepy 3a paxXyHOK 3aBaHTAKECHHS OOYMCIIOBAIBHUX PECYPCIB
3MOBMHUCHHKA. [IpakTU4HMI MOCBi, a TakoX pe3ynbTaTd [l] moka3yrwTh, IO B
OLTBIIOCTI BUMAKIB 3aMOPYKOIO YCIIIIHOI aTaKW € 3HAHHS 3JIOBMHCHHKOM TTEBHHUX
napaMeTpiB, Kl 3a0e3MeuyloTh HOMYy BXIJ B CHCTEMY BIJ IMEHI CaHKI[IOHOBAHOTO
KopucTyBadya. MOKHA TPUITYCTHTH, IO 3JOBMHUCHHK MOXKE Mi3HATHCS 3a3HAdYeHi
napaMeTpH 3a paxyHOK iX 0aratopasoBOro mijg0oopy, peajaizoBaHOrO 3a JOMOMOIOIO
MEpEeXEeBUX 3allMTiB. XodYa ajpeca 3JOBMHCHUKA B 3alUTI MOXKe OyTH BIACYTHS,
OJIHAK BIAMOBib Ha 3alUT 3JIOBMHUCHUKOM BCE-TaKd TMOBHHEH OyTH OTpUMaHUH 1
poaHaTi30BaHUM.

OuyeBHIHO, IO HA UMOBIPHICTH MAO0PY MapamMeTpiB BIUIMBAE YACTOTA 3aIUTIB,
sgKa B CBOIO 4epry 0araTo B 4OMY 3aJIeKUTh BiJ dacy 1 00cCiIry 0oOUYMCIIOBAIBHHUX
pecypciB 3JIOBMUCHUKA TIPW aHati31 BIAMOBIAL. Big3zHaumMmo, 110 CyYacHI CUCTEMH
BU3HAYCHHS aTaK, X04a 1 3 JEIKUMU OOMEXKEHHSMH, ajieé BCE-TAKH PO3IMI3HAIOTH
cpoOu mia00py 3a3HAUYCHUX TTapPaMETPIB, MPO IO 1 MOBIIOMIISIFOTH CUCTEMY 3aXHUCTY.
Ile n03BOJIsi€E BIOCKOHAIMTH ICHYIOYl CHUCTEMH 3aXHCTy 3a PaxXyHOK BiAMpaBKH
37TI0OBMHUCHHKY BIATOBIi, 00OpoOKa SIKOT 3a)ka/lae y HbOTO TPUBAJIOrO 4acy 1 BUKIINYE
BEJIMKI BUTPATU OOYMCITIOBAIBHUX pecypciB. PeanizyBaTu Taky BiANOBIIb MOXJIMBO,
HaINpuKiIaa, sk eneMeHT ActiveX abo ckpunrt, BOyJIOBaHUN B BeO-CTOPIHKY, IO
IMITy€e JOCTYN 10 3aXHUIIEHOrO pecypcy. MOIuBI JECTpYKTHBHI JAii Ha CTOPOHI
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3IOBMUCHHMKA MOXYTh OYTH CHOpSIMOBaHI Ha: 3aBaHTaXEHHS LIEHTPAJIbLHOTO
mpolecopa, 3aBaHTAXEHHS OMNEPAaTUBHOI Mam'siTi, BUKOPUCTAHHS BpPa3JIMBOCTEH
XaKepChKOr0 MpOrpaMHOro 3a0e3nedeHHs, ab0 Ha BHUYEPHAHHS MeEPEKEBUX
MOXJIMBOCTEH.

[Ipn npbOoMy MOJATKOBI MEPEKEBl 3'€AHAHHS MOXXYThb OYTH BUKOPUCTAHI ISt
Jokamizamii 37M0BMHCHHMKA. [Ipy 1bOMy airoput™m crnpanbOBYBAaHHS AaKTHUBHOT
CKJIaI0BOI MOBHMHEH OyTH ajanToBaHWU A0 BUAy 1 HeOe3meku araku. [Iporpamni
KOMITOHEHTH aKTUBHOI CKJI/I0BOI CJiJl 30epiratu y BUTJISAl HEBEJIUKUX "CTaTUUYHUX"
daimiB. BignpaBineHHs Takux (ailyiiB HE BUKIMKAE BEJIMKOTO HABAaHTA)XKCHHSA Ha
cepep. Tomy iMitamisa miadopy maposis abo IHIIMX MapaMmerTpiB, sKa I1HIIIATI3Yye
BIIMPABKy 3a3HaueHUX (DailyliB, HE CIPUYMHUTHL 3a COOOK BITUYTHE MiJBUILCHHS
epexkTuBHOCTI aTaku. OIIHUTH €(PEKTUBHICTP BUKOPHCTAHHS aKTHBHOI CKJIaJOBOI
MOXKJIMBO 3a PaxyHOK 30UIbIICHHS 4Yacy HEOOX1JHOTO 3JOBMHUCHHUKOBI JJISI aHATI3Y
BiAMOBiAlI Internet-cepBepa, a TakoX 3a paxyHOK 30UIbLICHHS HEOOXITHOTO 00CATY
OOYUCITIOBAILHUX PECYpCiB JUIsl  BIANpPaBKKA 3amuTiB. [T OO MOXIJIHMBO
BUKOPHUCTATH MTOKA3HHUK:

y= , (1)

vty

4 ; 2)

7€ ¥ — 3MeHIIeHHs e()eKTUBHOCTI OJOKYyBaHHS, f; — 4ac, HEOOXITHUI 3TOBMUCHHKY

Vi

JUIA aHami3y BIJMOBIAI, B pa3l HE3aCTOCYBaHHS AaKTUBHOI CKIJIaOBOi, /,— dac,
HEOOX1THUI 3JJOBMUCHHUKY JJIS aHaTI3y BIAMOBIJI, B pa3l 3aCTOCYBaHHS aKTHBHOI
CKJIaJIOBOi, V' — 3MeHIIeHHS e(QEeKTUBHOCTI aTakd, V; — 00CAT OOYHCIIOBAIBLHUX
pecypciB HEOOXITHUI 3TOBMUCHUKY Uil aTaKW, B pa3l HE 3aCTOCYBAaHHS aKTUBHOI
CKJIaI0BOI, V,— 00cAT OOYHCIIOBAIIBHUX PECypCiB HEOOXITHUI 37I0BMHCHUKY JUIS
aTak, B pa3i 3aCTOCYBAaHHS aKTUBHOI CKJIa/10BOi.

Bucnosku. 3anporoHOBaHO MIAX1A A0 BIOCKOHAJIECHHSI 3aXUCTy BeO-cepBepy
BiJl aTaKk 3 METOI0 MOPYLIEHHS KOH(IACHLIMHOCTI Ta/ab0 HiTICHOCTI iH(OpMaIii.
[Tinxin nmepenbauyae BiAMPAaBKY HA KOMITHOTEP 3JIOBMHCHHKA JaHUX, 0OpOOKa SIKMX
J03BOJISIE 1ICTOTHO 3MEHIIMTH €(QEKTUBHICTh aTakd. llepcrnexkTuBH MOJANbIINX
JOCJTDKEHb TOJISTal0Th Y CTBOPEHHI CUCTEMHU pO3Mi3HaBaHHs 1 Kiacu@ikailii atak Ha
BeO-cepBep, 110 BUKOPUCTOBYE €IEMEHTH IITYYHOTO 1HTEJIEKTY.

Cnmcok Jitepatypu

1. KonnakoB M. MacmtabyBaHHs Ta TOCHJIEHHS 3aXHCTy JaHUX BeO-
nonaTtky BianosinHo a0 Bumor cranaaptis PCI DSS, HIPAA/HITECH, FEDRAMP /
M. Konmaxos, A. Ilerpenko // 3axuct indopmartii. Ne4, 2018, c. 215-220.

2. TepetikoBckuit M. A. Konnenuus 3amuyTbl TporpaMMHOTO 00eCTICUeHUS
Internet-cepBepa ¢ ucnosp30BaHuEM aKTUBHOM cocTaBisromei / 1. A. TepelikoBckuii
// 3axuct iHpopmaryii. 2005. Cnen. Bumyck. C. 6-11.
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YK 004.738.5
romropa M.I.l, SIkoBeHKO ,I[.B.2
' Kanaunar TexH. HayK, JOLEHT, JOICHT KadeapH iHpOpMaIiHAX TeXHOIOTiH
> CTY/JIeHT 4eTBEPTOro POKY HABYAHHS KadeapH iHpOPMAIiHAX TeXHOJIOTIil
KuiBchkuii HaIllOHAIBLHUN YHIBEPCUTET Oy IIBHUIITBA 1 apXITEKTYPH,
Kpunrorpagiuti npoToko10/1 nNpu 10TPUMYBAHHI OCHOBHHUX 3aX01iB
Be0-0e3nexn

IcHye 3HayHa KITBKICTH BEO-pecypciB, siKi € 3HauymuMmu. Ha mux pecypcax
MOXYTh  PO3TAIllOBYBAaTUCS  MEPCOHANbHI  JaHI  KOPUCTyBadiB  (OCOOMCTI
MOBIJIOMJIEHHS, ajapecH, Tenedonu) ado dinaHcoBa iHpopmarllisa (OaHKIBChKI CalTH).
Kpanikka iHdopmariii 3 Takux pecypciB MOXKe€ CHOPUYMHUTH SK MPSMi TPOIIOBI
30UTKM (3JIOBMUCHUK MOXE IepepaxyBaTh TpoOILIl 3 YYyXKXOro paxyHKy Ha CBIi
BJIACHMI), TaK 1 HENpsAMi, MOB'sI3aHl 3 MOIMIMPEHHSIM KOH(]imeHLiHHOI 1H(opmarii.
Uepes 1110 € HEOOX1THUM TOTPUMYBATHUCS OCHOBHUX 3aX0/11B BEO-0€3MEKH :

- SSL/TLS;

~ CORS (cninbHEe BUKOPUCTAHHS PECYPCIB 3 PI3HUX JKEpen);
—  MixcaittoBa miapoOka 3amuty (XSS);

~  CSREF (ITigpo6xa MyJIbTHCATOBUX 3aMHTIB);

— JlocTyIl 1 OHOBJICHHSI TOKEHIB

Transport layer security (TLS) 1 foro momepemnuk, Secure Sockets Layer
(SSL), € xpuntorpadiyHUMU MPOTOKOJIAMH, MPU3HAYECHUMHU ISl 3a0€3MCUCHHS
Oe3neku 3B'SI3Ky depe3 Komm'ioTepHy mepexy. SSL (i1 Horo nactymuuk, TLS) €
POTOKOJIOM, SIKU Tipaioe 6e3nocepenapo Hax TCP. Takum unHOM, IPOTOKOIU HA
OlnpIl BUCOKMX piBHAX (Hampukiaa, HTTP) MoxyTe 3anuiiatucss HE3MIHHHMH,
3a0e3Meuyroun Ipy oMy Oe3edHe 3'eTHaHHS.

CORS - ne ¢ynuxuis HTMLS, sika no3Bojisie ogHOMY CallTy OTpUMYBaTu
JOCTYIl 10 PECYpPCIB 1HIIOTO CalTy, HE3Ba)KAIOUM HA HASABHICTb PI3HUX JOMEHHUX
iMeH. Jlo CORS oOmexeHHss Oe3neku BeO-Opay3epa, BIIOMOi SIK TOJITHKA 3
OJTHAKOBUM TIOXOJI’KCHHSIM, HE JIO3BOJIMTH BEO-TIporpami BUKIUKATH 30BHIMHINA API.
Bbpaysep BBakatume, 1110 JBa pecypcy MalOTh OJHAKOBE MOXOMKEHHS, TUIbKHU SKIIO
BOHHM BUKOPHCTOBYIOTh OJIMH 1 TOH e mpoTokon (http / https), Toit camuii mopT 1 ToOi
camuil ToMeH (HaBiTh Pi3HI CyOA0MEHHU OyayTh HEBIAIUMHU).

MixcaittToBuit crieHapiit (XSS) BIZIHOCUTBHCS /10 aTakH 1H'€KIlT KOy Ha CTOPOHI
KJTIEHTA, TIPU SKil 3JJOBMHCHUK MO>KE€ BUKOHYBATH IIKIJUTMBHIA KOJ y 3aKOHHUN BeO-
cauT abo BeO-momaTok. XSS € ONHIE€I0 3 HAHOUIBII MOITUPEHUX BPA3TUBOCTEH BeO-
JONIaTKIB 1 BUHUKAE, KOMH BEO-I0JATOK BUKOPHUCTOBYE HEMPOTOJIOMEHUH abo
HE3aKOJOBaHUN KOPUCTYBAJIBHUIIBKUI BXiJ] Y BUXITHUX IaHUX, SIKI BiH CTBOPIOE.
BuxopuctoByroun XSS, 3710BMHCHHUK HE OpPIEHTYEThCS O€3MOCEpeHHO Ha KEPTBY.
3aMicTh IHOTO, 3JIOBMHUCHUK MOXE CKOPHCTATHCS BPA3JIMBICTIO B MEXaxX BeO-CalTy
abo BeO-momaTka, sIKe€ TMOTEpPHUIMM BiABIAaB OH, MO CyTi, BUKOPUCTOBYIOUU
Bpa3nuBuil BeO-cailT Ak 3acid AOCTAaBKM HIKIUIMBOTO KOAY 110 Opaysepa >KEpTBH.
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3axuct Bim XSS 3BOAUTHCS A0 €IEMEHTAPHOI MEPEBIPKU BXITHUX JTaHUX Ha CEepBEpi.
baxxaHo BUKOpUCTOBYBATH OLINN CIIMCOK.

CSRF - ue Bug araku. | nana ataka mpoBOAUTHCSA Ha KIHIIEBOTO KOPUCTyBayda
BeO 0ATKY 3a JOMOMOTOI0 BPa3IMBOCTI B JaHOMY JIOAATKY, IKY MOKHA Ha3BaTH SIK
«BIJICYTHICTh ~ HAQJICKHOI  TEpPeBIpKU  JoKepena  3anury».  BQekTuBHUM 1
3araJbHONPUIHITHM Ha ChOTOIHI 3a0co0oM 3axucTy Bix CSRF-ataku € token. Ilin
TOKCHOM MAa€ThCS Ha yBa3i BUTIAIKOBHI HaO1p OalT, IKUi cepBep Mepeaac KI€eHTy, a
KJIIEHT TIOBEPTAE CEPBEPY.

Hoctyn i oHoBJIeHHsI TOKeHY - 11 ocoommBuii Tunt JWT (JSON Web Token),
SKUA BHUKOPUCTOBYEThCS JJIsI ayTeHTU(]ikalmii KopucTyBadya 0€3 HEOOXITHOCTI
NOBTOPHOI ayTeHTH(}iKalii. ['0I0BHOIO TIepeBaror0 OHOBJIEHHS TOKEHY € T€, 10 HOTro
JIeT1IIE BUSIBUTH, SIKIIO BIH CKOMIIPOMETOBaHUN. Po3risiHeMo 111 1Ba crieHapii:

Cuenapiit 1. BUKOpUCTOBY€ETBCS OJIMH JIOBITOCTPOKOBHUM TOKEH-aBTOPHU3AIlii.

VY cuenapii 1, gxmo TokeH aBTopu3alii OyAe CKOMIPOMETOBAaHUM, KOMY-
HeOyJb BAXKO BHUSBUTU II€, 1 HECAHKIIIOHOBAaHUN JOCTyNm MOXE TpPHUBATH
HECKIHYCHHO.

Cuenapiii 2. BUKOpHCTOBY€ETbCSI TOKEH-ayTeHTHU(IKAIT KOPOTKOI TPUBAJIOCTI, 1

JOBrOTPUBAJIMI TOKEH OHOBJIEHHS TNEPIOJUYHO 3alUTye HOBUU TOKEH-

aBTOpU3AIlil TICIIA 3aKIHYEHHS MOMEePETHBOTO.

VY cuenapii 2, SKOIO0 TUIBKM TOKEH aBTOpH3allili Oyle CKOMIIPOMETOBaHHIA
(OHOBJIEHHS TOKEHY TaKOX HE OyJie OPYIIEHO), BiIH MOKE POJAOBKYBATHUCS JTUIIE 10
3aKIHUYCHHS TEPMIHY i1 TOKEHY.

Y 1K69:002;69.059
TepenTneB 0.0.l, IHerpouenko O. B.z, Joas O. B.}
'TIpodecop, TOKTOP TEXHIYHHX HAYK
Kangunar TexHiYHUX HAyK
> IlonenT, KaHauaat (i3nKo-MaTeMaTHUHNX HAYK
KuiBchkuii HallloHaIBHUM YHIBEpCUTET OYIIBHUIITBA Ta apXiTekTypH, Kui
IHinBuneHHs egeKTUBHOCTI iH(PpOPMALIHOI CHCTEeMH KOMILJIEKCHOI 0e3MeKn
3axXucTy OyaiBeJib

[IpoBeaeHo TeopeThyHe OOIPYHTYBAaHHS BHPIIICHHS 3a/aul MPOTHO3YyBaHHS
Oe3neku OyaiBeNb Ha OCHOBI amapaTy IITYYHUX HEMPOHHUX MeEpex; MmoOyaoBaHa
MaTeMaTUyHa MOJIElbh JIarHOCTUKU MaiOyTHIX CTaHIB eKcIuTyaTarlii OymiBenb 3a
YMOB BHKOHAHHS KUTHKICHHX 1 SIKICHMX IMOKA3HHUKIB, IO IPOJUKTOBAHI TOJIOKEHHSIM
HOPMAaTUBHUX JOKYMEHTIB; 3allPOIIOHOBAHUN METOJ PO3B’S3aHHS CHCTEMHOI 3ajadi
MPOTHO3YBAaHHS SKICHUX 1 KUIbKICHMX TIOKa3HUKIB Oe3mneku OyaiBenb, IO Aalio
MOKJIUBICTE PO3POOUTH  CTPYKTYpYy 1H(OpMAIIITHOI TEXHOJIOTii JIarHOCTHKHU 1
3a0e3neyuTy HafliiHy iHGOpMaLiiHy MIATPUMKY 1i (YHKI[IOHAJBHUX EJIEMEHTIB;
pO3pO0JIEHI METOAM PO3Mi3HaBaHHS XapakTepy JAePeKTiB TMpH J1arHOCTHII
TEXHIYHOI'O CTaHy Oe3neku Oy/iBesb 3ac00aMU HEMPOHHUX MEPEK.
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AxmyanvHicmes ma ananiz npooiemu

JlilarHOCTHKa TEXHIYHOTO CTaHy KOMIUIEKCHO1 Oe3reku OyiiBeslb BUALISIETHCS
SK Ba)XJIMBUU HaNpsSMOK OyiBeIbHOro BUPOOHMITBA. OOCSITH LBOTO BHUIY POOIT
30UIBIIYIOTBCS  BHACHIIOK  (PI3MYHOrO Ta MOPAJIBHOTO 3HOIIEHHS Oy/iBeb,
oOJlalHaHHSA 1 PEKOHCTPYKIIi IMiJANPUEMCTB, aKTHBi3allli HOBOro OYJ/IBHUIITBA B
palioHax ctapoi 3a0yJ0BH, PEKOHCTPYKIIli MaJOMOBEPXOBUX OY/IBEIb, I1IBUIIICHHS
I[1H Ta 3M1HUA (POPM BJIACHOCTI1 HA HEPYXOMOCTI.

VY 3B’a3ky 3 MM, moOyaoBa Mojeiei, MeToAIB Ta 1H(OPMaLIHHOT CUCTEMH
TIarHOCTUKM TEXHIYHOTO CTaHy KOMIUIEKCHOI Oe3meku OymiBenb, OE3yMOBHO, €
aKTyaJbHUM 3aB/JIaHHSIM.

Mema cmammi

3HayHl 0O0cCATH OOCTEeKEHb TOB’A3aHI 3 PEKOHCTPYKILIEID >KUTIOBUX Ta
rpOMaJICHKUX OyfiBenb, PO3KOHCEPBAIi€l0 1 3a0yn0BOI0 O0’€KTIB HE3aKIHUYEHUX
OyniBHULITBOM. HeoOXiHICTh MPOBENCHHS OOCTEKEHb BHHUKAE IMPHU BUSBIICHHI Ta
yCyHEHHI JedeKTiB, 110 3 SIBISIOTHCA BHACHIJIOK IOXHOOK IPOEKTYBaHHS,
BUTOTOBJICHHS Ta TMOpYyIIeHb TMpaBWI eKcIulyaTaiii OyxaiBenb. [liaBuiieHHIO
e(EeKTUBHOCTI TMpolecy OOCTEeKEHHS, 3HIDKEHHIO CTYINEHIO PU3HUKY MPHAHSITTS
HE00 €KTUBHUX pillleHb cropusiiio 6 iHdopmariiine 3a0e3nedeHHs, 110 JI03BOJIUTH
BUPIIIYBATH MUTAHHA 3 OOPOOKK MaTepianiB 00CTeXEeHHs. 3BICHO, KIHIIEBE PIIICHHS
npuiMaTuMyTh (GaxiBil, ajge HasBHICTh 1HGOPMAIIMHOI CUCTEMU YIIPaBIIIHHS,
MONIYKYy Ta 00poOKku iH(opwmailii, 6a3 gaHUX 3 METOMIB 00CTEKEHb, HOPMATHBIB 1
CTaHIAPTIB, NIABUINMUTH (axoBUil piBEHb MNPUUHATTA Takux pimeHb. OnHak,
3aNUIIAE€THCS  HEBUPIMIEHUM  pAd  3a7ad:  BIICYTHICTb €QMHOI  JEpXKaBHOI
iHbOpMaIIHHOT CHUCTEMH JIarHOCTUKH TEXHIYHOTO CTaHy KOMIUIEKCHOI Oe3neku
OyziBenb; BIICYTHICTh €IMHOT IOCKOHAJIOT 1H(QOPMAIIITHOT HOPMATHUBHOI 0a3u TaHUX
Ha YKpaiHi 3 IIbOTO MUTaHHs], M0 Jaja 0 MOXIIMBICTb MOPIBHIOBATH PE3yJbTaTH
00CTEXEeHb, CIIOCTEPITaTH JUHAMIKY CTapiHHS, POOUTH OOTPYHTOBAHI BUCHOBKH.

Buxnad ocnoenoco mamepiany

[TponoHy€eThCS HOBHIA METO/I 0€3eTaJIOHHOTO OIIHIOBaHHS 3HAYCHD IMapaMeTpiB
0e3neuHoi poboTu OyJiBesb, 10 BUMArae 3aMiCTh MPOLEIYPH MOPIBHSAHHS 00'€KTa 3
€TaJOHOM YHOPSIAKYBaHHS BUOIpKU 3 6e3miui 00'ekTiB. [lpu nmpomy nependavaernes,
0 Ha MiJcTaBl 0a3W JAaHUX 1H(OPMAIIHHOI CUCTEMHU MOKHA MOOYIyBaTU 3aKOHHU
PO3IOITY aHATI30BaHUX MapaMeTPiB.

Bigznaunmo mesiki BIacCTUBOCTI MOPSIKOBUX CTATUCTUK, BUKOPUCTOBYBAHUX B
MOTAJIBIITUX MO0Y/10BaX.

Hexait ¢pynkis posnoainy F (X), 0 po3riasgacThCcsl TeHEPAITBHOI CYKYITHOCTI
HernepepBHa Maibke Bcioau. EnemeHTH BUOIPKH 3 1i€l T€HEepalbHOI CyKYMHOCTI X1,
X2, ...., XN OTpUMaHI SK TMOCHIJOBHI 3HAYEHHS BUMIPIOBAHOTO THUMYAaCOBOTO PSIY
OyInp-sSIKOTO TapaMeTpa.  3MIHMBIIM BHXIJHE pO3TAIIyBAaHHS IUX EJIEMEHTIB
BIJIMOBIAHO JI0 X 3pOCTaHHAM (YU CIaJIaHHs ), OTpUMAaEMO psl: X1 <x2 <... <xn.

B takoMy BUTIQAKy €IEMEHTH Xi; SIBISIFOTH COOOFO i-10 TIOPSAIKOBY CTATUCTUKY
B BUOIpIIl 0OCSTY I 3 TeHEPaAIbHOT CYKYITHOCTI. MPU MOAIOHOMY MIIX0/1 TeHepaibHa
CYKYITHICTh € KOMIUIEKCOM BUTAJIKOBHX BEIHUYHH.

[Ipn BUKOpUCTAHHI TOPSAKOBUX CTAaTHUCTHK JJisi OOpPOOKM JaHUX HEMae
HEOOX1THOCTI TMOOYJOBH JWHAMOTpaMHU B 1i CTaHAAPTHOMY BHIJISAJI - Y BHUIJISIII
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3aMKHYTO1 KpuBOoi. JlaHi SIBISIIOTH COOOI0 TUMYACOBI paaM JaHUX {X1} 3a CBOEIO
CYTTIO aHAJIOTIYHI ocuujorpamamMu. Ha mpakTuill paHroBi MOPSIAKOBI CTATUCTUKHU
MOXYTh OyTH O0OUYMCIIEHI 3 OyIb-IKHX YacCOBUX psAJlax, MalTh XapaKTepHE
MOJIOKEHHSI eKCTpeMyMy. 3 ypaxyBaHHSM BHUIIQJKOBOi CKJIaJ0BOi BUMIPSHUX
3HAYEHb 3aJICKHOCTI HAIIPYTH B1J] 4Yacy MOXKHA MPEJCTABUTH Y BUTIISAIL
F(®)=0(-(1) (D,

ne F (t) - Hanpyra B MOMeHT 4acy t; 0(t) - pyHKIis, 110 ONUCY€e 3MiHA HAIPYTH
y 4aci; &(t) - mrymoBa CKJIafoBa BUMIPY, Ma€ B 3arajJbHOMY BHUIIAJKy JOBLIbHUIA
PO3MOIIIL.

BuxopucTanss Teopii paHriB 1js po3Mi3HABAHHS 3MIHU B IMHAMOTpaMi 3py4HO
TUM, 10 TaKUH MiJIX1J AO3BOJISEMO YHUKHYTH TPYJIHOILIB, MOB'SI3aHUX 3 MOOYI0BOIO
00'€KTUBHOT IIKaNX a0COMIOTHUX 3HAUEHb HABAHTAXKEHb, TAK SK IEH MapameTp €
ICTOTHO BapiaOeNbHOCTI.

VY nonanemux 1modymoBax Miji paHroM BUMIipioBaHHS po3ymiTu Homep R(Fj),
AKUi HaOyBae€ 1el BUMIP B YIOPSIKOBAHOMY 3a 3pOCTaHHSM psy 3HaueHb npu k <i
<k + n, ge n - oOcsar BubOipku. M. Kennen mokazap, 0 MpU aHaATI31 3aJI€KHOCTI

3pY4YHO BUKOPUCTOBYBATH CTATUCTUKY
-1 Tt

2. 2.5,
S(n)=ti=17-1 ne
lupu Fi > Fj
0ij =10npu Fi = Fj
1opu Fi <Fj ),
ne Fi, Fj - BuMiproBaHHS 3 THMYACcOBOTO psiy HanpyrH, j <N.
KoedinieHt paHrosoi kopersiii
25M)
T nom- 1) 3)

JI03BOJISIE€ 3pOOUTH BUCHOBKH PO CTYIIHR MOHOTOHHOCTI 3ajiekHOCTI F (t).

[Tpu x = 1 3HaUEHHS MOHOTOHHO 3pPOCTAIOTh,K = - |1 XapakTepu3ye MOHOTOHHE
CHa/IaHHS.

[TpoBenenuit Ha miACTaBl BUKOPUCTaHHA 0a3 AaHUX 1H(OPMALIWHOT CUCTEMH,
0 PO3TIISAAAIOTHCS IK TUMYACOB1 PS/IM, MTOKA3aB, M0 B OIBIIOCTI BUTIAIKIB Il PSAIU
XapaKTEePU3yIOThCS LIJTUM HAOOPOM XapaKTepHUX JIOKAJbHUX €KCTPEeMyMIB (DyHKIIIT
F =F (t). Tum camum mopyuryeTbcsi yMOBa MOHOTOHHOCTI (DYHKIII1, BUBHAYAETHCS
cratuctukoro Kennamia.

B pobGoti Oyno mnokaszaHo, M0 TMepury cratucTuky KeHnamia Mo)KHa
JIOTIOBHUTH, SKIIIO ICHYE JOCTOBIpHA ampiopHa iHdoOpMalis MPOo KOOpJAUHATAX
JIOKAJIbHUX €KCTPEMYMIB, SIK1 MMOISIOTH 00J1aCcTl 3pOoCTaHHs a00 criajaHHs PyHKIIII.

[le mocsiraeTbest 3a paXyHOK BUKOPUCTAHHS TOTOXHOCTI N=2n. (Jis mapHOTO
KUTbKOCT1 BUMIPIOBAHb 1 CUMETPUYHOTO PO3TAIIYBAHHS TOUKH EKCTPEMYMY).

JlificHo, sKIIo po30uTH BHOIPKY BHMIPIOBaHb Ha Mepin 1 Jpyri 1
CIIOCTEPEKEHb, TO BEIMUMNHA

S2 =S(1) - S(2) 4)

1 KoediieHT panroBoi kopessiiii Kenaena npyroro nopsiaky

k2 = (5)
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OyIyTh KiIJIbKICHO OTTUCYBATH XapaKTep 3MiHM THMYAacOBOi OCiTOBHOCTI {Ft}.

Anam3 ¢QyHkuii nokasye, mo skmo {Fj} moHoronHo 3pocrtae Bix F1 g0 Fn 1
MOHOTOHHO yOyBae Bim Fn + 1 mo F 2n-N, To 3HauenHs k2 Oyae B TOYHOCTI
nopiBHtoBatu +1, Ilpum 1pOMy He Tpae poidi, SK IIBHIKO 3POCTalOTh abo
3MEHINYIOThCSI 3HaueHHs Fj 3 pocrom i. BaxkmuBo numie Te, mo0 eKCTpeMyMm
NPUIAIaB Ha TOYKY 3 HOMEPOM 1.

AHaJi3 pe3yJbTaTiB BUMIPIOBaHb CBIAYMTH IPO TE, IO MPOTATOM JOCUTH
TPUBAJIOTO Bipi3Ka Yacy pO3TallyBaHHS JIOKAJIbHUX €KCTPEMYyMIB Ha JTWHAMOTrpami
3aJUIIAE€THCS HE3MIHHUM, X04a Y THMYaCOBHUX IHTE€pBajaX MK KOOpAWHATAMHU LUX
€KCTPEMYMIB CIIOCTEPITatoThCs TOCUTh 1CTOTHI Bapiallii HarpyXeHb.

Opnak 3 4YacoM TEXHIYHUN cTaH OyAiBIl 3MIHIOIOTHCS, IO, SK HACHTIJIOK,
CYNPOBOJUKYETHCSI 3MIHOIO BHAY JIHAMOTPAaMMH 1 KOOPAMHAT BIAMOBITHUX
JoKalbHUX ekcTpemyMmiB. CrapiHHs 1 OyniBesllb MOXHA OXapaKTepU3yBaTH
TAMYacCOBUM BEKTOPOM CTaOUIbHOTO HAmpsSMKH. BHacHiIoK [hOTO MOXKHA
NPUITYCTHTH, 110 cTaTucTHKa KeHzena Apyroro mopsiiky 3a3HaBaTUME 3MiH MO Mipy
MOTIPILICHHS TEXHIYHOTO CTaHy OY/IIBIII.

AHa3 1UX pPe3ysibTaTiB MOKa3ye, IO IMPOTHO3YBAaHHS 3MIHM TEXHIYHOTO
cTaHy OymiBeNb TiJIBKH 1O OJHOMY MapaMeTpy € ManoiocToBipHumu. Hapmakw,
3miHa mapamerpa k2 - craructuku KeHnena xapaktepusye BCi eTanmu eKCIuTyaTarii
OyJiBesb Ta 3MiHA PSKUMHHUX XapaKTEPUCTUK X pOOOTH.

AHani3 pe3ynpTaTiB JOCHII)KEHb IOKa3ye, 10 mnapaMmerp k2 € BeabMH
YYTJIMBUM MOKA3HUKOM, L0 XapaKTepU3y€e 3MIHY PiBHS TEXHIYHOTO CTaHy Oy/1BEIb.

3ayBa)uMo, 1110 MPUKOPJOHHUM 3HAYEHHSIM napamerpa k2, mo Biiokpemitroe
OJIHE XapaKTepHE CTaH HECY40i KOHCTPYKIi BiJ 1HIIOTO, € BenuunHa k2 = 0,5

Tabmuns 1. Cratuctuku Kenzpena Apyroro mopsaky B 3alIeKHOCTI BiX
TEXHIYHOTO CTaHy 00'€KTa
PiBenp TexHiyHOro craHy | Bennumna mapametpy k2
Nori/mm HECy401 KOHCTPYKIIii Oy 1B
1 Criiike nobose | 0,95 -0,99
HaBaHTa)XKCHHS,
nedexTy BiACYTHI.
2 [lepenaBapiitauii cTaH, 0,1-0,5
PO3BHUTOK JIe()EKTIB

Takum uwmHOM, cratuctuka KeHzena napyroro mOpSAKY MOXKE CIIYKUTU
TIarHOCTUYHUM KPUTEPIEM, IO JO3BOJIIE BUHOCUTH CyIKEHHS BUAy «Tak» / «HI»
PO PIBEHb TEXHIYHO1 OE3MEeKU eKCILTyaTallii OyaiBeb.

AHaJIOTIYHI po3paxyHKH Oynu Hamu peamizoBani it 200 Hecydmx
KOHCTPYKIi OyniBenab, B paMmkKax skux Oyno oOpooOseHo monax 300 cepiit
BUMIiptoBaHb. OTpHMaHi pe3ybTaTy MOBHICTIO BIAMOBIAaI0Th Tab. 2.1. 3ayBaxkumo
pu 1[bOMY, IO 1HTEPBAJbHI OIIHKK MOKa3HUWKAa K2 JJi1 CTaHy CUCTeMH «Ie(eKTiB
HEMae» 1 «HAsABHICTh PO3BUHEHOTO JMedEeKTy» IMOBHICTIO TEPEKPUBAOTHCS, IO
CBIYUTH MIPO May YyTJIMBOCTI MapameTpa K2 6e3MocepeHbO 10 PO3BUTKY A€(PEKTY.

[TpoBeneHi AOCHiKEHHS MOKa3ylOTh, IO BHUCOKa BapiaOeIbHICTh 3HAYEHb
BHMIpIB 1 3MiHa YMOB, III0 OTOYYIOTh OYA1BIi, HE T03BOJISIIOTH IPOBOAUTH JOCTOBIPHI
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MOPIBHSIHHS BUMIPSHUX 3HA4€Hb, MPUIATHUX AJISl €KCHEPTHOTO OIIHIOBAHHS 3MIHH
PIBHSI TEXHIYHOTO CTaHy OY/1iBEJIb.

3HaueHHs HAMPYTH, SKi XapaKTePU3yIThCS BUCOKUM PiBHEM IIyMYy, JOLLIBHO
0o0poOJISITH 13 3aCTOCYBAaHHSIM METOIIB TEOpli TMOPSAJKOBUX CTAaTHCTHK, IO
JI03BOJIAIOTE  00poOJIATH JaHl 0e3 MoOyAOBH IIKajd aOCONIOTHUX OLIHOK.  Jlis
BU3HAUEHHSI PIBHSA  €KCIUTyaTaliiHoi Oe3meku poOoTu  OyAiBellb  MOXHA
BUKOPUCTOBYBAaTH TOYKOBY OIIIHKY - KoedimieHT panroBoi kopemsiii Kenmena
JIPYroro TMOPSAKY, 3MiHa BEIWYWHU SKOTO 10 KPUTHYHOTO 3Ha4YeHHS k2 = 0,5
CBIYUTH MIPO 3MIHY MOPOTOBOIO PiBHS OE3MEUHOT eKCIUTyaTallii 00'exTa.

OOcTexeHHs Ta 11arHOCTUKY TEXHIYHOTO CTaHy OyJiBellb BUKOHYIOTH (haxiBIil
1 oprasi3aiiii, 1110 BOJIOAIIOTh Pi3HUM JOCBIIOM pOoOOTH B I[bOMY HampsiMi. 3HAUHUN
JOCB1JT A03BOJISIE M KBami(iKOBAHO CKIACTH IJIaH POOIT, MPOBECTH OOCTEKEHHS,
3aMpONOHYBATH 3aXOAW IIOAO0 Oe3aBapiiHOl eKcIuTyaramii 00'ekTy, a Horo
BIZICYTHICTh € TPUYMHOI YXBAJICHHA HEONTHUMAIGHUX pIillleHb, IO 3HUXKYIOThH
eKCIUTyaTaliiiHy HaJiiHICTh Oy 1BEIb.

Bucnoeok

Pesynbrati poOOTH € OCHOBOIO ISl TOJAJBIIUX HAYKOBUX JIOCHIHKCHb Y
HaMpsSMKy TOMIHOJICHHS 3ac0o01B  1HTEJEKTyasi3alli MpoIeciB  IiJBUILCHHS
e(eKTUBHOCTI 1HPOPMAIITHOT CUCTEMU J1arHOCTUKHU TEXHIYHOTO CTaHy KOMILIEKCHOT
Oe3nexu OyaiBelb.

VY pizHux KOH(pIiryparmisx 1 BapiaHTaXx BOHA MOXX€ OyTH BUKOpHCTaHa SK
OCHOBHA JIIarHOCTUYHA CHUCTEMa, IO BKJIIOYa€ B cebe MepeBaru BCIX CydaCHUX
ICHYIOUHX METOAIB 1HPOPMAIIHHUX TEXHOIOT1i.
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VJIK 005.334:620.9
Jamok O. I'., IlankeBuu B. B.
BiHHUIbKHI HAITIOHAILHUN TEXHIYHUN YHIBEPCUTET
Yupap/iiHHSI pU3MKaMH eHepro30epirarouoro nNpoexKTy

VYkpaina, €C, Himeyunna ta IFC (MixknapoaHa ¢iHaHCcOBa Koprioparlisi) poiii
Oinucand yroay mnpo cTtBopeHHss QPoHAy MO eHepro30epexeHHI0 Ha OCHOBI
MDKHApOIHOT JOHOPCHKOT AOMOMOTH B po3Mmipi 15 mupa. rpH. 3a nepii aHi poOOTH
nporpamu y 2018 porii HaceneHHs: Ta 00’€JHaHb CIIBBJIACHUKIB OaraTOKBAapTUPHUX
oyaunkiB (OCBB) 3amyunnu 270 kpenutiB Ha cymy 23 miH. rpH. [1]. B 2018 pomui
Binaumpka obmacHa pajga Bugiwm 3,5 MIH. TpH. Ha ¢iHaHCyBaHHS 8 % piyHUX 3a
«TETUTUMI» KpeAuTaM, siKi 3aimydaroTh (i3uuni ocoou ta OCBB [2].

st orpumanHst komrmeHcauii (40% - 50% 3aranbHOi BapTOCTI MPOEKTY) BiJl
®onny OCBb Mae 311CHUTH 3aX0/11: IPOBECTU €HEPTrOayAUT; pO3POOUTH MPOEKTHO-
KOIITOPUCHY JOKYMEHTAIlil0; 31MCHIOBATH aBTOPCHKUM 1 TEXHIYHUN HarJs;
3a0€3MeueHHs] BUCHOBKY MPO eKoHOMIit0. TepMiH peanizallii mMpoeKTy Jjisl MEIIKaHIIs
OCBb npubmm3HO CTaHOBHUTH | PiK, BIAMOBITHO BUHUKAIOTh PU3UKHA HA BCIX eTarax
KUTTEBOTO IUKITY €HEPro30epiratouoro npoekTy. [[puuanHo0 BUHUKHEHHS! PU3HKIB €
HEBH3HAYEHOCTI, MO ICHYIOTh y mpoekTi. HaykoBe oOTpyHTYyBaHHS MiAXOMY [0
npoOJeMy YIOpaBIiHHS PHU3UKAMHU E€HEpro30epiraloyoro MpoeKkTy Oa3zyeTbcs Ha
BUKOPUCTaHHI TEOPil HEUITKUX MHOXHH Ta JIHTBICTUYHOI 3MiHHOI. [le 1mae MOXIMBICTh
Ha eTari TeXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS MPUMMAaTH ONTHUMAaJIbHE OpraHi3aliiHo-
TEXHIYHE PIIIEHHS 3a pe3yJbTaTaMd BIPTYaJbHOIO EKCHEPUMEHTY, SKUW 103BOJISIE
BUKOHYBATH €KCIEPTHO-MOJICITIOI0YE TPOTHO3YBAHHS 3 BUKOPHCTAHHSM KIIBKICHUX Ta
AKICHUX (DaKTOpIB BIUIMBY. T€opis HEUITKUX MHOXKHUH Ta JIHTBICTUYHUX 3MIHHHUX
IPYHTYETBCSL Ha MEXaHI3MI HEYITKOTO JOTIYHOTO BHCHOBKY W 0a3uW 3HaHb, IO
noOynoBaHa 3 BUKOPHCTAHHAM eKcmepTHo-jioriunux mnpasun  “SAKI]O-TO”.
Bukopucranns npu 6aratoakTOpHUX JOCHTIIKEHHSX PU3MKIB HEYITKOTO JIOTTYHOTO
BUCHOBKY 3 HAcCTyNmHOIO Jeda3zudikaiiero 10 1€papxidyHO BIOPSJAKOBAHOI CUCTEMHU
JIHTBICTUYHUX BHUCJIOBJIIOBaHb MPO B3a€EMO3B'SA3KH BXIAHUX 1 BUXIJHUX MapameTpiB
MpOLECy J03BOJIE HA OCHOBI BIPTYaJIbHOI'O €KCIIEPUMEHTY MOOYIyBaTH €KCIEPTHO-
MOJICITIOI0YY CHCTEMY YIPABIIIHHS PU3UKAMU €HEPro30epiratouoro mpoeKTy.

Ha Bcix (a3zax >KUTTEBOTO LUKIY €HEPro30epirarouoro MpoeKTy BUHUKAIOThH
PH3HUKH, K1 OI[IHFOEMO JIIHTBICTHYHUMH 3MIHHUMH:

1. InBecTHniiiHa da3a X:

X - IOMHUJIKH B TIPOILIECi 3IMCHEHHS EHEPTETUYHOTO ayIUTY;

X,- IPOPaXYHKH Y TEXHIYHUX PIIICHHAX Ta HEeSIKiCHA MTPOCKTHA JIOKYMCHTAIIIs;

X3- PU3UK MEPEBUIICHHS KOIITOPUCHOI BAPTOCTI IPOCKTY;

X4- pU3UK 3aTPUMKH 3]1a4i 00'€KTA;

X5- PU3UK HA3BKO1 IKOCT1 pOOIT i 00'€KTa;
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X¢- pU3HK (PIHAHCYBAHHS U pe(piHAHCYBAHHS MIPOEKTY.

2. ®a3a peaJizauii npoexkry Y:

2.1. BUpOOHUY1 PUBHKU:

Y- TEXHOJIOT14HI — BUKOPUCTaHHS HESIKICHUX MaTepiaiiB;

Y2~ YIPaBIIHCHKI — MOPYIIEHHS TEXHOJOTTYHUX MPOIIECiB;

y3- 3a0€3MeUYeHHs pECypCcamy;

y4- TPAHCTIOPTHI — HEAOEP>KAaHHS Y3TOXKEHHS TePMiHIB BUKOHAHHS POOIT;

2.2. pu3UKH TPOMAJITHCHKOT BIATOBIAATBHOCTI Vs;

2.3. (piHaHCOBI PUBUKH:

V6~ KDEOAUTHUU;

y7- PU3HK 3MiHU TIPOIEHTHOI CTaBKH;

ys- PU3HK KOHBEpTALlli BaJIIOTH.

3. ®a3a 3aKpUTTA NPoeKTy P:

3.1. pusuK, MOB'sS3aHUI 3 HEOOXiAHICTIO (iHAHCYBaHHS U pediHaHCYBaHHS
pOOIT 13 3aKPUTTS POEKTY P; ;

3.2. pU3UKY TPOMAJSTHCHKOI BIAMOBITAIBHOCTI (€KOJIOTIUHI # 1H.) — Pj.

4. Becb NPOCKTHUH HUKJI S:

4.1. nep>kaBHi Sy;

4.2. aIMIHICTPaTUBHI §;

4.3. OpUANYHI S3 ;

4.4. IONITUYHI Sy;

4.5. hopc-MaKOpHi Ss.

VYropaBiniHHA pU3UKaMU € MiICUCTEMOIO YIPABIIHHA MPOEKTaMU. Y IpaBIiHHS
pU3MKaMH — 1€ TPOLIeCH, TMOB'A3aHI 3 1AEHTH(IKALIEI0, aHali30M PHU3HKIB 1
NPUUHATTIM pIIlIeHb, K1 BKJIHOYAIOTh MAaKCHUMI3aIlil0 MO3WTUBHUX 1 MiHIMI3allilO0
HETraTUBHUX HACJII/IKIB HACTAHHS PU3UKOBHUX ITOJIIH.

Cnucok Jiteparypu:

1. JIsimox  O. I'.  VYmpaBnmiHHA (iHAHCOBUMH MeEXaHI3MaMH 3 peami3ariii
eHepro3oepiratounx npoektiB / Jlamok O. I'., Jlamok A. O., Parymusk O. I'.//
ComianbHO-eKOHOMIYHI 3acaau (POpMyBaHHS €KOHOMIUHOI CUCTEMHU Y KpaiHH: KOJIEKT.
MoHorpadis/ 3a pena. a.e.H., npodecopa O. O Hemouarenko. — YManb: Bunasenp
«CouiHcbkuid M. M.», 2019. - 276 ¢c. C. 75 - 80.

2. Jlsmmok O. I'. Ominka pusukiB eHeproszoepirarodoro npoekty / Jlsmok O. I,
Jlamox A. O. // Te3n MDKHapoaHOT HAYKOBO-TEXHIYHOI KoH(epeHIii «[HHOBalliliH1
TexHoJjorii B OymiBHUIITBI», M. Binnauig, 2018. - [EnexktponHuii pecypc]. Pexum
noctymy: https://conferences.vntu.edu.ua/index.php/itb/.
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YK 005.7: 658
Ko3up b. 10.
K.T.H., JOLIEHT
KwuiBcbkuil HaIllOHAILHUNA YHIBEpCUTET OYIIBHUIITBA Ta apXiTekTypu, Kuis
JyajibHe ynpaBJ/iiHHS ippacTpyKTYPpHUMH MPOEKTAMU Ta MPOrpaMamMu
B YMOBAX HEBU3HAYEHOCTI

BiacyTHicTh €(DeKTUBHUX METOJIOJOTIM Ta MEXaHI3MIB OJJHOYACHOTO HAOyTTs
3HaHb Ta YNPaBIiHHSA CKIATHUMH 1HOPACTPYKTYpHUMH TMPOCKTAaMH B YMOBax
HEBH3HAYEHOCTI HA OCHOBI MEXaHI3MIB Mepea0adeHHs € MpoOJIeMOoIo sSika MOTpelye
J0JTATKOBHUX JOCIIIKEHb Ta BIPOBA/PKCHHS B MPAKTUKY MPOCKTHOTO MEHEIKMEHTY.
CTBOpeHHS Ta 3aCTOCYBaHHS MEXaHI3MIB NPOAKTUBHOTO AYyajbHOTO YIPABIIHHSA
1HGpaCTPpYKTYpHUMH TporpaMamMH B yMOBaX HEBU3HAYEHOCTI (TypOyJIeHTHOCTI
OTOYCHHS, KpW3H, TMOJITHYHUX BIUIMBIB OTOYEHHS, TOIIO) JO3BOJHUTH CYTTEBO
TIBUIIUTH CTIAKICTh Ta €(PEKTUBHICTh BIPOBAKEHHS IIPOTPaM.

SIKicTh MPOAKTUBHOTO AYyaJbHOTO YMPABIIHHS BH3HAYAETHCS MIPOIO, B SIKIii
BOHO HampasJiisi€ 1HPPACTPYKTYPHI MPOEKTH 1 MPOIECHU HA JOCATHEHHS CTPATETIdYHUX
iJIed pO3BUTKY. Y TOH K€ 4Yac SKICTh YIPaBIIHHS XapaKTEPU3YEThCA 1 SKICTHO
MPOIIECIB caMOi YINPaBIIHCHKOI AiSIBHOCTI: HAayKOBICTIO 3aCTOCOBYBAHHMX METOJIIB
yOpaBJIiHHS, MTPOTPECUBHICTIO 3ac00iB yIpaBiiHHA, MPodecioHali3MOM arapary
ynpaBaiHHI. PO3KPUTTS 3MICTY MOHSTTS «SIKICTh YIIPABIIIHHS 3YMOBIIIOE TT1IXOH 10
HOTO OIIIHIOBaHHS Ta BUPOOJICHHS NUISIXIB MIJABUIIEHHA. 3 aKCIOM YIIPaBIIIHHS CJIiJI,
10 YIPaBIIiHHS MOJIATaE B OOMEXEHHI CTaHIB KepoBaHOTo o0'ekra. Lle o3Hauae, 110 y
171ealbHOMY CTaH1 eHTpOoIisl 1HQPACTPYKTYPHUX MPOEKTIB Ta MPOrpaM MOBUHHA OyTH
JOpiBHIOBaTH HYJIO. JlOCHIPKeHHS MPUCBAYEH] PO3B’SI3aHHIO MPOOJIEMU CTBOPEHHS
KOHIENTYalbHUX 3acaj, MOJeNed, METOMIB Ta MEXaHI3MiB, Kl (OPMYIOTH HOBY
METOJIOJIOTII0  MPOAKTUBHOTO  JIyaJbHOTO  YOPAaBIIHHA  1HGPACTPYKTYPHUMH
NpOEKTaMd B yMOBax HEBH3HAYEHOCTI, fKa (POPMYEThCS 3a PaxyHOK HEYITKOTO
OaueHHs MPOAYKTY MPOEKTY Ta MPOIeCy HOro CTBOPEHHS Y AMHAMIYHOMY OTOYEHHI
[0 Ma€ BJIACTHBI PANTOBl 3MIHM Ta Maii>ke TMOBHA HEBU3HAYEHICTb, 3MIHHOCTI
CTPYKTYpPH 1 XapaKTEPUCTUK 00'€KTa, a TAKOXK HASIBHOCTI CYTTEBHMX 1HBECTUIIIMHUX
oOMeKeHb, Ha OCHOBI QJaNTHUBHOIO MIAXOAY 3 METOK IMiJABUIIEHHS €()EKTUBHOCTI
1HPPACTPYKTYp Cy0’€KTIB peaIbHOTO CEKTOPa EKOHOMIKH.

OcCHOBHa TiMOTe3a JOCIIKEHb MOJIATAE y MPHUITYIICHH], III0 Pe3yIbTaTHBHICTh
IpOIIECIB  yIPaBIiHHS TMPOEKTaMHU 3aJIeKUTh BiJI 3aCTOCYBaHHS MEXaHI3MIB
0araTopiBHEBOTO AYyaJbHOTO YMPaBIiHHA (MIATOTOBKA Ta MPUHHATTS pIlIEHb Ta
Oe3rmepepBHOTO HABYAHHS) MO0 3HWKCHHS HEBU3HAUEHOCTI Ta ii BIUIMBIB Ha
pesynbTaT. Ilpu 1npoMy MeTOAOJOTii yNpaBiIiHHS OPIEHTYETHCS HA CTBOPEHHS Ta
MaKCUMI3aIio 30aJaHCOBAaHUX  I[IHHOCTEH 1HPPACTPYKTYpPHHX MPOEKTIB, IO
MITPYIOTh Y CEpEJOBHILI KJIOYOBHUX 3alIKaBICHUX CTOPIH 3 ypaxyBaHHSIM
HEBH3HAYCHOCTI.

VY nomnosiai OyIyTh pO3TJSIHYTI HOBI HAYKOBO-METO/I0JIOTIUHI OCHOBU — MOJIE
Ta METOAU 0araTopiBHEBUX TEXHOJIOTIH AyaJIbHOTO YIpaBliHHS 1HOPACTPYKTYPHUMHU
NpOeKTaMd B YMOBax TIOYAaTKOBOI HEBU3HAYEHOCTi, 3MIHHOCTI XapaKTEPHUCTUK
00'ekTa, HOTO CTPYKTYpH, NMHAMIYHOCTI OTOYECHHS 1 OOMEXKEHOCT! 1HBECTHIIIMHOTO
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3a0e3neyeHHs. MeTo1010T1s MPOAKTUBHOTO JyadbHOTO YIPABIIHHS
1HQPACTPYKTYpHUMH TMPOCKTAMH Ha OCHOBI aJalTUBHUX Mojeliell 0a3yeThcsl Ha
TPhOX B3AEMOIIOB'SI3aHUX CHCTEMax: IJIaHyBaHHS 1 (OpPMyBaHHS, MOHITOPHHTY Ta
yopaBiaiHHS 3MiHaMu. Ll meTomonorist periaMeHTye (opMyBaHHS CTIHKOTO CTaHy
1H(PpACTPYKTYpHOTO MPOEKTY ab0 mporpamMu A0 30ypeHb Yy MPOIeCl yIpaBIiHHS, 110
JI03BOJISIE 3aM100IraTH 1ICTOTHOMY 3HMYKEHHIO SIKOCT1 YIIPaBJIIHHS 1 BTpaTli KEPOBAHOCTI
NpoeKTHOT  MismbHOCTI. KoOHIENnTyanbHy MOJETh NPOAKTUBHOTO  YIPABIIHHSA
lHquaCprKTypHI/IMI/I MPOEKTaMU Ha OCHOBI1 JyaJbHOI Teopu 1 IPUHITAITY 3BOPOTHHUX
3B'SI3KIB  AUHAMIYHUX CHCTEM BPaxOBYE B3a€EMO3B'SI30K 1 B3a€M03yMOBJ'IeHICTB
nporieciB PyHKITIOHYBaHHS 1 PO3BUTKY 00'€KTa YIPaBIiHHS 1 CHCTEMH yTPABIIHHS, a
TaKO0X B3A€EMOJIIIO 13 30BHIIIHIM CEPEIOBHILEM, 1 JO3BOJISE IIISIXOM YJOCKOHAJICHHS
YOPaBIIHCBKUX ~ KOMIETEHIIH  MIABUILUTH  PE3yJbTaTHUBHICTH  MPOEKTHOTO
ynpapninHsa. [lponecHa mozens ymnpaBiiHHS 1HGPACTPYKTYPHHUMH TPOECKTaMH 3a
PaxyHOK BBEJCHHS MHOXHHHU IIPOIIECIB, IO 3a0€3Meuyl0Th aJanTHBHI TEXHOJOTI 1
OiATPUMYIOTh TPHHIUI JyaJllbHOTO yMPaBIiHHSA, 0 J03BOJISIE  (POpPMYBaTH
1H(PpaCTPpYKTYpHI MPOEKTHI 1HIIIATUBHM 3 HeWTpasi3alii ado yCyHEHHS ITMX 3arpos.
Mertop o1iHKH TypOyJI€HTHOCTI 30BHIIITHBOT'O OTOYEHHS IHPPACTPYKTYPHUX MPOEKTIB
Ha OCHOBI BHUKOPHCTAHHS HEUITKMX JIHTBICTUYHHUX MOJEJCH, IO T03BOJIAE HA
mijgcTaBl  sAKiCHOT 1H(opMalii Tpo CTaH 30BHINIHBOTO OTOYEHHS IPOEKTYBATH
aJlanTUBHI TEXHOJIOT11 yIpaBIiHHA MOPTdEIeM.

YK 005.7: 658
3anpuBoaa A.A.
acriipant kadenpu ynpasiinas npoektamu KHYBA
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui

YnpapJ/iiHHSI IPOEKTAMH PO3BHUTKY (iHAHCOBHUX Oprasizauiii B ymoBax

O04iKyBaHHS IJ100JIbHOI KPU3H

[lepenymoBamu moOyq0BH €(EKTUBHUX TEXHOJOTIM YNpaBIiHHS HPOEKTHO-
OpPIEHTOBAHOIO JIsUIbHICTIO (PIHAHCOBMX OpraHi3aiiii € pO3yMIHHS IUKJIIYHOTO
XapakTepy pO3BUTKY, KEPOBAHOCTI, MOTHBAIlli, E€KOHOMIii 4Yacy, COIIaJIbHOTO
MapTHEPCTBA Ta 0araThbOX IHIIMX YMHHHUKIB. IX CyKymHicTh (opMye IuHAMIKy
BHYTPIIIHBOTO Ta 30BHIIIHBOTO OTOYEHHSI MPOEKTHOI AISUIBHOCTI Ta CBIAYUTH IMPO
peanbHy HeOe3NeKy Kpu3u Npu Oyab-SKOMY, HaBITh HAWYCHINIHIIIOMY YIPaBIiHHI.
VYrpaBiiHHS TPOEKTHO-OPIEHTOBAHOIO [ISUIBHICTIO (pIHAHCOBUX OpraHizaiii 1e -
nepeaoavdeHHs HEOE3MEeKH KPHU3H, aHalli3 WOro CHUMIITOMIB, MOOYyAOBa 3aXOJIB IS
3HIKEHHS! HETaTUBHUX HACIIAKIB KPU3U 1 BUKOPUCTAHHA ii (DaKTOPIB AJIsl HACTYITHOTO
po3BUTKy. [lutanHs HOCHIHKEHHS BIUTMBY 30BHINIHHOTO TA BHYTPIMIHHOTO OTOYCHHS
Ha MPOEKTHO-OPIEHTOBAHY MIsUTBHICTh (DIHAHCOBUX OpraHizaiiil Ta iX B3aemomii, a
TaKOX BHU3HAYEHHS B3a€EMHOrO BIUIMBY €JEMEHTIB CHUCTEM pI3HOI MPUPOIU
TOCTIKYIOThCSl O0araThbMa SIK BITUM3HSHUMHU TaK 1 1HO3EMHUMHU HAYKOBIIMU. Y
OLIBIIOCTI Mpallb PO3MIAAAETHCS 1IeHTU(IKALIS €IEMEHTIB TypOYJIEeHTHOTO OTOUECHHS
oprasizamiii Ta iX BIUIUB Ha MPOEKT, aje BCE 1€ HEJOCTAaTHHO PO3KPHUBAETHCS

51



YipasaigHs po3BUTKOM TexHouaorin 2019

NUTAHHS [I0JI0 XapaKTepy HAMpPsIMKIB Ta iX B3a€EMOAIl MIXK €IeMEHTaMH OTOYEHHS Ta
MpoeKTaMU PO3BUTKY. Peamizaiiisi mpoekTiB B XOJ1 BIPOBAIKEHHS 3MIH BHMArae
MOIIYKY HOBUX MiJIXO/1B YIIPABIiHHS Ta afanTailii iCHyl0YHX.

MoXMBICTh €(QEKTUBHOTO YIpPaBIIHHS BU3HAYA€TbCS B IEpULy 4Yepry
KOMITETEHTHICTIO (paxiBIliB ()iHAHCOBUX OpTaHi3allii, SKi BiJIMOBIAAI0Th 32 PO3BUTOK.
VYcBimoMieHa MisUIbHICTP KOMIIETCHTHHX (DaxiBIIB JO3BOJISIE 3HAXOIUTH IIISTXH
BUXOJly 3 KPUTUYHHUX CHUTYallild, KOHIICHTPYBATH 3YCHUJUIA HA BUPIMICHH] HAHOUIbII
CKJIaJHUX Tpo0OJieM, BUKOPUCTOBYBAaTH HAKONMHMYEHWH JOCBIJ MOJOJIAHHS KpU3,
IPUCTOCOBYBATHUCS 10 BUHMKAIOUMX cuUTyalld. KpiM TOro, CyTHICTh NMPOAKTHUBHOIO
IPOEKTHO-OPIEHTOBAHOTO  YNPABIIHHSA BHU3HAYA€TbCA 1 3HAHHAM LUKIIYHOTO
XapakTepy pO3BUTKY COIAJIbHO-€KOHOMIYHHMX cucTeM. lle mo3Bomsie ympaBisTH
OUIKyBaHHSIMU Ta TependavyaTd KpU30Bi1 CUTYyallli, TOTyBaTHCS A0 HUX BIANOBIIHUM
ynHOM. [lomepenHe BHUSBIEHHS KpU3M Ta il TUIy Ma€ BAXKJIMBE 3HAYECHHS Y 1X
pO3Mi3HABAaHHIO, a OTXKe, 1 ycmimHoMy ynpaBiaiHHI HUMU. KnacudikamiitHi o3Haku
peasibHOT KpU3H MOXYTh PO3IJISIIATUCA 1 SIK 11 MapameTpu, U0 BU3HAYAIOTh OI[IHKY
cCUTYyallii, po3poOKy 1 BUOIp BAAIUX yNpaBIiHCHKUX piieHb. Hebe3neka kpusu icHye
3aBK/IM, HaBITh KOJHM SIBHHX ii MPOSBIB M€ HE CHOCTEPITacThCsA. Takuil mepion
BU3HAYUMO SIK JaTeHTHUH. ToMy Aye BaKIMBO 3HATH 30BHIIIHI Ta BHYTPIIIHI
O3HAaKW HACTaHHS KPU30BUX CUTYALl 1 OLIHIOBATH MOKJIMBOCTI iX pO3B’sA3aHHSL.

YK 005.7
bymyes JI.A.
K.T.H., JOIIEHT Kadeapu iHhopMaliiHUX TEXHOIOT1H
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITeKTypH, Kui
KonBepreHiiist 3HaHb B yIPABJIiHHI IPOEKTAMH 11010 iMyHHHUX MeXaHI3MIB
JKUBOI IPUPOAH

3acTocyBaHHA 3HAaHb HAKOMUYEHUX Y (yHIAAMEHTAIbHUX MEXaHi3Max >KHBOI
OpUPOIU € TIIO0ATbHUM TPEHJIOM PO3BUTKY 1H(OpMAIIHUX TEXHOJIOTIH Ta
NpoeKkTHOTO ympaBniHHA. Llelt TpeHn moTpedye MOMAaTKOBUX AOCITIIKEHB MO0
PO3BUTKY ICHYIOYMX METOJOJIOTIH, CHUCTEM 3HaHb, TEHETUYHUX MEXaHI3MIB
YOPABIIHHS TPOSKTaAMH Ta MPOTPAMaMHU.

Konsepreniist (HaOnMXeHHs) CUCTEM 3HaHb PI3HUX rayy3ed Ta OEHUYMapKIHT €
MEXaHi3MaMH SIKi TIEPEHOCSITh 3HAaHHS Ta Kpally MNPaKTHKYy MK NpeIMETHUMU
00JIaCTAMHU.

Y nmomoimi Oyae poO3TisHyTa 3ampoIllOHOBaHA Kiacu(ikaimis MeXaHi3MIB
KOHBEPTeHIIi ISl MOJAJbIIOr0 TMEPEHOCY 3HaHb - OEHUMApKIHTY MK PI3HUMH
ramy3smu. CHopMynbOBaHI YOTUPHU MPUHITUIH MOOYJOBH Ta PO3BUTKY METOIOJOTIH
yIpaBIiHHSA TMPOCKTaMH Ha OCHOBI TEPEHOCY 3HaHb Ta Kpamloi mnpaktuku. lLle
OPUHIUIK  HeoOXigHoro pizHoMmaHiTTs (Em6i), KorepeHTHOCTI MeEeTOOJIOTIH,
KOHBEPreHIlli, iHTerpaiii ¥ rapMoHi3aiii, HaIJIGHOCTI Ha Pe3yabTaT Ta MPOIYKT.
HaBeneni 6a30Bi BU3HA4YEHHsS 3aCTOCYBAaHHS T'€HETUYHUX MOJENEH y CTBOPEHHI
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METO/IOJIOTIA  YIpaBIiHHSA MPOEKTaMU. 3ampoOlOHOBAHO MOJENTh 3aCTOCYBaHHS
TeHETUYHNX MeXaHi3MiB MaTpudHoi moxeni 3Hanb (MPHK), momeneir Tta mertonmis
YHOPaBIiHHSA TPOEKTAMHU.

Mopens OeHUMapKIHTy T€HETUYHHUX MEeXaHI3MIB Ta iH(opmMarlii B yrpaBiliHHI
NpOeKTaMH BU3HAYEHI y BUTJISAI MOCHTIIOBHOCTI KpOKiB 00poOku matpuyHoi PHK.
Takumu Kpokamu, SIKI ONHCaHI y IHTEpIIpEeTarlii METOMOJOTIA yIpaBIiHHS
MPOCKTaMH, €: I1HIIIaIisI, TPAHCKPHMILSA, MPOIECIHT 1 TPAHCIOPT, TPAHCIIAILI,
cruiaicinr, Moaudikaiis, popMyBaHHS MPOAYKTY Ta TEPMiHAIIiS.

PosrnsHyTHII TiAXiZ Mae€ CyTTEBUH BIUIMB Ha (OPMYBAHHS 3aXHUCHHUX
MEXaHI3MIB TMPOEKTIB Ta KOMIETEHTHOCTI MPOEKTHUX MEHEKEPIB 3 ypaxyBaHHIM
CTBOPEHHSI Ta MPOBAHKCHHS MPUHIIMIIOBO HOBUX 3HAHB T4 METOJIOJIOTIH yIpaBIIiHHS.

YK 004.056.53:57.087.1
labana €.€.
JOLEHT
KuiBchkuii HalllOHaIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYypHU

BiomeTpu4Hi MeTOIM 3aXMCTY Bil HECAHKIIOHOBAHOT O

JAOCTYMY /10 KEPYBaHHS JITAKOM

3 KOXKHHUM POKOM Y CBIT1 3pOCTa€ KIJIbKICTh HAJA3BUYANHUX CUTYaIlll, sIKI BUHUKAIOTh
Ha TEPUTOPIi aepONOPTY, OUIBLIICTh SIKUX BUKJIMKaHI TEPOPUCTHUHUMU akTaMu. Tomy
HUHI TOCTPO IOCTa€ MUTAHHS PO3POOKM CydyaCHHUX METOMIB 1 3aco0iB MOOYIOBH
aBTOMATHU30BAHUX CHCTEM KOMIUIEKCHOTO 3aXHCTy aeporopTy Ta JiTakiB. B ocTanHi
POKH 3HAYHO 3pOCIia 3arpo3a 3IiHCHEHHSI TEPOPUCTUYHUX aKTIB HA 00'€KTax CBITOBOI
TpaHCIOPTHOI aBialiiHoi cucteMu. OJHIEID 3 OCHOBHUX OpPTraHi3allitHO-TEeXHIYHHUX
npobsieM 3abe3meueHHs1 aBialiiHOT O€3MeKM € 3aXUCT MOBITPSHOTO CyAHa 1
NacaXwpiB, HI0 3HAXOAATbCS Ha OOPTy, BUKOHAHHS TOJBOTY Yy 3a3HAYCHUI
poskiagoMm yac. [Iporec imeHTHdIKaIli 0COOMCTOCTI MijoTa MOTpedye CTBOPEHHS
CHUCTEMH, sIKa BHKOPUCTOBYE HACTYMHI METOIU: 1AeHTUdiKaIliss OCOOMCTOCTI 3a
TAKTUIOBIAOMTKOM;  imeHTudIKaIli 0ocoOMCTOCTI 3a  OOEpTOHAMH  TOJIOCY;
ineHTudikamii 0coOOMCTOCTI 3a XapaKTEPHUMH O3HAKaMHU 300paxeHHs 00 IMy4si 0coou
[1]. HaxktumockomiyHuii MeTox 0a3yeThCs Ha YHIKAIBHOCTI BIJOWTKIB TAaJbIIB
JIOAVHM, 10 JOBEICHO KPUMIHATICTUYHOIO HAYKOK Ta MIATBEP/HKEHO E€KCIEPTHOIO
MPAKTUKOIO 1 MOJXKE 3aCTOCOBYBAaTHCS B cCHUCTeMax iAeHTU(iKamii MiI0TIB [0
KepyBaHHA JiTakoM. MeTos imeHTudikarii ocoOOMCTOCTI 3a TEPMOTPAMOIO0 OO
0a3yeThCsi Ha HEMOBTOPHOCTI PO3MOALTY Ha OOJMYYl KPOBOHOCHUX CYIHUH, SKI
BUJIUISAIOTH Ter10. [ ckanyBaHHS 00iu4uus 1 GopMyBaHHS TEpMOTpaMH HEOOX1HA
TepMOYYTIMBAa KaMmepa I1H(pa-uyepBOHOro mdiama3oHy. Meton imeHTudikamii 3a
dhopmoro obmuus 6azyeTbest Ha modyaoBl 2D a6o 3D o06pa3y o0auyys, npu 1bOMy
BUABIIAIOTHCSI KOHTYpU ouel, OpiB, HOca, ry0, miadopiaas, ByX Ta iH.
Meton OiomerpuyHOi ineHTUGIKALIl JIOJUHU 32 pPalaykHOI OOOJOHKOIO OKa
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BB)XAETHCSI OJHUM 3 HAWOUIBI TOYHMX Ta HAAIMHUX CHOCOOIB imeHTHdIKAMII.
Paiimyxna oOoloHKa oOKa Ma€ CKIAgHUM 1 YHIKaJIbHUN BI3EPYHOK, SKHIA
BIJIPI3HSAETHCS HABITh Y ONM3HAT. BizepyHKu pailny>kHUX 00O0JOHOK MPABOTO 1 JIBOTO
OKa TaKOoX B1IPi3HsIOThCA. KoJbopoBl O3HAKM paiily>kHOi OOOJIOHKHA HEIOCTATHBO
HaJ1iH1, OCKUIBKM BOHM MOXYTb 3MIHIOBATHCS 3 BIKOM Ta 3a JOIIOMOI'OI0 Cy4aCHOIO
XIpypriYHOro BTpy4aHHs. PoO3pi3HAIOTH aKTHMBHI 1 TACHBHI CUCTEMHU PO3Mi3HABAHHS.
VY cuctemMax akTUBHOTO THUITy KOPHWCTYBad TOBHHEH CaM HaJAIITyBaTH Kamepy,
nepecyBarouM ii 7y OIBII TOYHOTO HaBEICHHS. B macMBHHMX cHCTEMax Kamepu
HAJIAIITOBYIOTHCA aBTOMATU4YHO. [Ipuiiagu nux cucteM po3mi3HaBaHHS BUPI3HSAIOTHCS
Jy’)K€ BUCOKOI HaiHicTIO. CkaHepu i1 paiayXHOi 0OOJIOHKM OKa, CTBOPEH1 Ha
6a31 nu@poBUX Kamep, MAalOTh MEBHY MEpeBary, OCKUIbKH HE MOTPEOYIOTh YITKOTO
30CEpEKCHHsS] KOPUCTyBaya Ha SIKOMYCh O0O0’€KTi, TOMY IIO 3pa3kd IUISIM Ha
paiTykH1i 000JIOHIII 3HAXOASIThCS O€3MOCEPEIHHO Ha MIOBEPXHI OKa.

OcHoBHa npo6emMa npu MoOya0BI CUCTEMHU 1IeHTU]IKAIT - epEeKTUBHE BUALICHHS 1
MOJIaHHSl TEKCTYpHOHM i1H(OpMaIllii, M0 MICTATbCA B pailmyxHiil oOosoHmi. IcHye
0e3/iu pi3HUX METOAIB OTPUMAHHS 300pa)K€HHsS paiay>kKHOI OOOJOHKHU. BijbIIicTh
MPUCTPOIB ISl 3HOMKH PAWTy’)KKM HE MArOTh TMPUCTPOIO HABEJCHHS, ajieé 3aMiCTh
[[bOTO BUKOPHUCTOBYETHCS Bi3yalbHUN 3BOPOTHUN 3B'A30K, SIKMI 0a3zyeTbCcsi Ha
BUKOPHUCTaHHI J3epkajga abo Bie0300pakeHHS. 3BOPOTHIM 3B'SI30K J03BOJISE
KOPHCTYBa4€Bl MPABUIBHO MOMICTUTH OKO B TOJIE 30pY KaMepH 3 MaJIUM KYTOM 30pY.
®oKyc BCTAaHOBIIOETHCS B PEAIbHOMY Yaci HUIAXOM BUMIPIOBAHHSI CyMapHOI €Heprii
BHCOKOYACTOTHOI YaCTUHM JBOBUMIPHOTO crnekrpa Dyp'e 1 KOKHOTO 3 KaapiB, 1
MakcuMizalii 1€l eHeprii MUIIXOM MepeMilleHHs JiH3 00'ekTHBa a0 MIIAXOM
3BYKOBHI 3BOPOTHOTO 3B'sI3KY 3 cyO'ekToM [2]. s JOCATHEHHS MOCTABJICHOI METH
MIPOTIOHYETHCSI BUKOPUCTOBYBATH aJTOPUTM BHU3HAYCHHSA KOHTYpiB KaHHI, sSKuii
CKIIQZIA€EThCS 3 TAKWX KPOKIB: 3IVIAJDKyBaHHS, BHW3HAYCHHS TPAJIE€HTA; TOIIYK
JIOKaJIbHUX MaKCUMYMIB I'paJii€HTa; MO BIiHA MOporoBa (uUIbTpallis 3 TPACYBaHHSIM.
Ha erami 3meHIeHHS IIymMiB Ta MIJABUIIEHHS SKOCTI BHU3HAYEHHS KOHTYPIB
300pakeHHsI BiOYBAEThCS 3TIaKyBaHHs (200 po3MUTTS) U(PPOBOTO 300paKeHHS.
3raamKyBaHHS JOCSITAETHCS 3aBISKHA TMOCTAOJEHHIO BUCOKHX YacTOT LU(POBOTrO
300pakeHHs B 4aCTOTHINA AunsHi. [y (imbTpaliii MpornoHy€eThCs BUKOPUCTOBYBATH
niHiHUN QineTp. HacTtymauM kpokom anroputMmy KaHHI € BHU3HA4YeHHS Tpaji€HTa
upoBoro 300paxkeHHs, TOOTO HANPSAMKY Ta HOPMH MAaKCHUMAaJbHOI IIBUJKOCTI
3MIHU SICKPABOCTI B KOXKHIM TouIl IudpoBoro 300pakenns. Po3paxyHok rpajieHTa
300paskeHHs micist PUIbTpallii BAKOHYETHCS 3a T0MoMoroto oneparopa Coberns.

B pesynbraTi 3acrocyBanHs omepatopa CoOenst B AUISHIN MOCTIMHOT SCKPaBOCTI
1M(poBOro 300pakeHHs, e HEMaE PI3KUX NepenasiB abo KOHTYPiB, OTPUMYIOTh MaTi
a00 OJM3bKI O HYJS 32 MOJYJIEM BEKTOpHU TpajieHTa[2]. Y MOpiBHSAHHI 3 1HIIMMH
O010MeTpHUYHUMHU METOAAaMH, IJEeHTH(]IKALld MO palayXil OKa JIOAWHU € OlJIbII
e(eKTUBHOIO, CTAOIIBHIMION 1 HaAIMHOK. PO3risiHyTI 010METpUYHI METOAU 3aXUCTY
BiJI HECAHKI[IOHOBAHOTO JOCTYMy JOIJIBHO BHKOPUCTOBYBATH B iJeHTU]IKAII]
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MJIOTIB O KepyBaHHS JIITAKOM. BHUKOPHCTOBYIOUM KOMILJIEKC IIUX METOJIB MOXKHA
3a0e3neyuTH 0e3neKy MepenboTiB Ta 3an00IraHHs] BUHUKHEHHS! TEPOPUCTUYHHUX aKTIB
Yyepes3 3aBOJIOJIIHHS KEPYBaHHSIM JIITAKOM.

Cnucok Jjgirteparypu
1. M.1. Bacroxin, a.1.H., mpod. B. /1. I'ynesensp, k.T.H., 1ou. b.b. ['onoBko, K.T.H.
2. T'oncanec, P. IudpoBas obpabotka m3obpaxenuii / P. 'oncanec, P. Byac; mep. ¢
anri. [1.A. Youna. — M.: Texnocdepa, 2006. — 1070 c.

YK 004.738.5

Tuxonosa O.0.

Acucent, KuiBcbkuii HallioHaJIbHUM YHIBEpCUTET Oy IIBHULITBA 1 apXITEKTypHU
IIpo6siemu cTBOpeHHst 0a3u 00aikoBux 3anuciB y Moodle

Moodle (Modular Object-Oriented Dynamic Learning Environment) - 1ie
MOJIYJIbHE O00'€KTHO-OpPIEHTOBaHE JUHAMIYHE HAaBYAJIbHE CEPENIOBHUIIE, SIKE
HA3MBAIOTh TAKOXX CUCTEMOIO ympapiiHHsA HaByaHHAIM (LMS), cuctemoro ymnpaBiiHHS
kypcamu (CMS), BipTyanpHuM HaBuaibHUM cepepoBuiieM (VLE) abo mpocto
m1aTGOpMOIO JJIsl HABUAHHS, sIKa HA/Ia€ BUKJIAJa4aM Ta CTyICHTaM JAYyXKe PO3BUHYTHIA
Ha0lp IHCTPYMEHTIB [UJI1 KOMITHOTEPU30BAaHOTO HAaBYaHHSA, B TOMY YHCIHI
JTUCTaHIIHOTO Ta 3MimaHoro. Moodle Mo)XHa BHKOPUCTOBYBAaTM B HaBYaHHI
CTYJICHTIB, Ha Kypcax MiABUIIEHHS KBamidikalli BUKIanadiB, O13HEC-HABYAHHI, SIK B
KOMIT'FOTEPHHX KJIacaxX HaBYAJILHOTO 3aKJIaay TaK 1 ISl CaMOCTINHOT poOOTH.

[Ipu peectpartii Ha caiiti KHYBA http://org2 knuba.edu.ua/ motpioHO BBECTH
norid(username) 1 mapodb(password). Ilicis 11pOro BiIKPUBAETHCS aHKETa HOBOT'O
KOPHUCTYBaua, Ky MOTPIOHO YBa)KHO 3alOBHUTHU. SIKIIO aHKETa HE BIJIKPUBAETHCH,
3HAYUTh I€il JIOTIH a00 B)X€ BUKOPUCTAHHWM IHIIMM KOPHUCTyBaueM, a00 BBEICHHIA

BaMU 3 CUMBOJIaMHU, SIK1 IPU CTBOPEHHI JIOT1HY HE BUKOPUCTOBYIOThCS. L1 mosicHeHHs
BUKJIAJICHI B IHCTPYKIII TIpPO peecTpailiio Ha caiTi. Ha xanb, neski KopucTyBadi
HEYBXHO YWTAIOTh a00 B3arajii HE YMTAIOTh IHCTPYKIIIIO 1 yepe3 Ie 3’ SBJISIIOThCS
JI0JTATKOB1 OOJIIKOBI 3amuCH, SIKI 3aBakaroTh poOoTi 3 caiitom. Komm Bukimamay
3aMycye KOPUCTYBaviB Ha CBIM KypcC, TO BiH HE MOXe p0o310paTHCs, KOTro K BCE-TaKH
3amycaTty, TOMy IO B 0a3l € JAeKUIbKa KOPUCTYBAUiB 3 OJHAKOBUMHU MPI3BHUILAMU 1
iMeHamu. llle ogna mpoGiema mojsrae B TOMy, IO 1HOAI CTYACHTH 3a0yBalOTh
JIOT1HHU Ta MapoJii 1 3HOBY PEECTPYIOTHCS, 301IBIITYIOYN TAKUM YMHOM KUIBKICTh CBOiX
o0mikoBux 3anuciB. Cami BUKJIa[adl TaKOX MOBUHHI PO3YMITH, IO CTYJEHT BUBYAE
HE TUIbKH X AMCUMILUIIHY 1 MOXKE B)Ke OyTH 3apeecTpoBaHui Ha caifti. Ha xans, 1e
BOXXKO TNEPEBIPUTH YEpPe3 BIJICYTHICTh BIJICOPTOBaHMX 3a aji(aBITOM CIHCKIB
00JIIKOBUX 3aIMKUCIB KOPUCTYBAUiB, 1[0 3HAYHO CIPOCTUIIO O pOOOTY 3 KOHTUHT'€HTOM
cTyaeHTiB. lle MOXJIMBO 3pOoOUTH KOJIM BUKJIaAa4 caM CTBOPIOE (aili 00JIKOBUX
3alUCIB CTYACHTIB, SIKUW BKJIIOYA€ JIOTiHHU, mapoui, ocoOucti gai 1 T. A. Daiin €
aHaJIOTOM aHKETH, MICTUThH 1H(OpMalil0 MPO aKaJeMiyHl TPymHH, 30epiracrbes y
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dopmati CSV Ta HamCHUIAETBCS aaMIHICTPATOPY. 3PO3YMUIO, IO TaKa PEECTPAIIiS
noTpeOye OaraTo 3yCuiib 1 4acy BUKIJIa1aua Ta He crpuse e(eKTUBHOCTI HOTro poOOTH.

HactynHuM eramom € 3amMc KOpUCTyBaua Ha Kypc. SIKIIO CTYIEHT cam
3aMUCY€EThCA HA KypC, TO MICJS BUBYEHHS JUCLMIUIIHA HOTO MOTPIOHO BUIAIUTH 3
BOTO KYpCy, a IIe¢ MOX€ 3pOOUTH TIIbKA caM KOpPHUCTYyBad. SIKIO BHKIaaad cam
3alliCYy€E CTYACHTA HA KypC, TO BUAAIUTH CTYACHTA 3 KypCy 3HAYHO JIETIIe, aje 3HOBY
K TakM 1€ YCKJIagHIOE poOOTy BHKIanada. Peectpaiis Ha cailTi oaHi€l rpynu
CTYJICHTIB, 3aIIUC CTYJICHTIB Ha HaBYAJIILHUNA KypC Ta CTBOPEHHS 1 HAIIOBHEHHS TpyM
3aiimMae 2-3 akajgeMiuyHl TOJAMHHU 1 1€ TOTPIOHO BPaxoOBYBaTH IIPU PO3PaAXyHKY
HAaBaHTAXKEHHS BUKJa/1aya.

CTBOpeHHsA Tpym 1 N0AaBaHHS B HHUX CTYACHTIB BHKOHye BuKiagad. [lpu
CTBOPEHHI HOBOi TpynM Kpallle HaJaBaTh HAa3By TPyMi 3 YpaxXyBaHHSIM pPOKY
HaB4yaHHs. Hanpukinan, rpyna MO-11 noBunna matu Ha3By MO-1119, nactynHoro
poky - MO-1120. [Ipu BumaneHHI Tpynu 3 Kypcy OOJIIKOBI 3alKCH CTYACHTIB HE
BUJAISIIOTBCS, a 3alMinaloTbes B 0asi. Uepe3 1e mpu CTBOpPEHHI HOBOI TpPyNH
BUKJIaJ]a4 BiIYyBa€ HE3PYYHOCTI, 00 TMOBHUHEH NEPEAUBUTHCH 3HAYHY KUIBKICTb
CTYJCHTIB MUHYJUX POKIB HaBYaHHS, 1100 O/1aTH HOBUX CTYACHTIB Y HOBOCTBOPEHY
rpyny. SIKIIo KOXHOT0 HaBYaJbHOTO POKY Ballly JUCUUIUIIHY BUBYAIOTH 5 TPYIL, TO
I[e MOPIYHO 30UIbIIye€ KOHTHHTEHT BaIllUX CTYACHTIB MPHUOJM3HO Ha COTHIO OCIiO.
MoseMo migpaxyBaTH, sSIka KUIBKICTh OOJIIKOBHX 3amucCiB y 0a3i Oyzae 3a JeKisibKa
pokiB. [lo 3akiHUEHHIO HABYaHHS B YHIBEPCUTETI CTYACHTU 3 0a3u HE BUIAISAIOTHCS,
10 TAKOXX 30LJIBIIYE HE3PYUYHOCTI B KOPUCTYBaHHI 0a3010 00iKoBHUX 3amuciB. OKpim
IILOT'O BC1 1l CTYACHTH 3aJIMINAIOTHCA B KypHAJll OI[IHOK IO BaIloMy Kypcy, 00’em
KYpHaAITY 30UIBIIYETHCS 3 KOKHUM POKOM 1 poOOTa 3 HUM CTa€ CKJIAAHIIION.

MOXIMBO SIKHMOCh YHMHOM JE€KaHAaTH 3MOXYTh TIepeJaBaTH  CIIUCKH
BI[paXOBaHUX CTYJCHTIB aAMIHICTpaTopaM caiiTy, mo0 ONTUMI3yBaTu poOOTY
BUKJIaAa4a. bygo O JOMIIBHUM TpU BCTYHl JIO YHIBEPCUTETY aBTOMATHYHO
peecTpyBaTH CTYyACHTIB Ha HaB4yaibHOMY caiiTi KHYBA BianmoBigHO 10 HOMEpy ix
CTYJEHTCHKOTO KBUTKA, a MO 3aKIHYEHHIO YHIBEPCUTETY BIIPaxoBYyBaTU Horo 3 0asu
OOJIIKOBUX 3amuCiB a00 3aHOCUTH A0 apXiBy. He3Bakarouum Ha Jesiki HEJOJIKH Ta
ckiaaaHocTi, Moodle pekoMeHayeTbCs AK HAMOUIBII  pPO3BMHEHA CHCTEMa
€JIEKTPOHHOIO HABYaHHA, W0 BIPOBa/PKEHa y Oararb0X HaBYAJIBHUX 3aKJaJax
VYkpainu. Cucrema Moodle Hamae MOXIMBICTH OpPraHi3yBaTH ITOBHOIIIHHUMH,
e(heKTUBHUN Ta IIKaBUM HABUYAJIBHUN TMPOIEC, BKIIOYAE HOBI 3aCO0M HABYAHHS,
CUCTEMY JIETATLHOTO KOHTPOJIIO Ta OIIHIOBAHHS HABYAIBHOI JISTTHOCTI CTYJCHTIB.

Cnucok Jiteparypu:
1. IndopmariiitHo-aHaMITUYHA CHUCTEMA KOHTPOJIO Ta OLIHIOBAaHHA HaBYaJbHOI
nmismbHOCTI ctyneHTiB BH3: Monorpadis / A.A. Tumuenko, 10.B. Tpuyc, I.B.
Crenenko, JLII. OxcamutHa, B.M. ®panuyk, I'.O. 3acna, J.II. Tynunekuii, O.B.
Tropno, [.B. I'epacumenko. — Yepkacu: MakJlayt, 2010. — 300 c.
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2. Buxopucrtanus cucrtemu enektpoHHoro HaBuaHHI MOODLE nans konTposmio i
OIIIHIOBAHHS HABYAJIBHOI AisbHOCTI cTyAeHTiB BH3: Metoanmunuii mocionuk / FO.B.
Tpuyc, [.B. Crenenxo, JI.I1. OkcamutHa, B.M. ®panuyk, [.B. I'epacumenxo / 3a pen.
10.B. Tpuyca. — Uepkacu: MakJlayt, 2010. — 200 c.

YK 519.63
3a6apuiao O.B.!, Koporkux F0.A.%, Cepnincska O.1.°
' k.d.-M.H., OIeHT Kadeapy BUIOT MATEMATUKH,
? acucrent kabempu ITIIIM
3 Imxenep-mporpamict 1 kar. kabegpu ITIIIM
KwuiBcbkuil HaIllOHAIEHUNA YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTypH, YKpaiHa
3acrocyBaHHs1 MeTOAY CIUIAH-ANPOKCUMALII IPH J0C/IiIKeHHI HaaliiHOCTi
TOHKOCTIHHMX OyiBeJbHUX KOHCTPYKIiH

B pi3HuX Tramy3sx CydacHOi TEXHIKM, LHMBUIBHOMY 1 MPOMHUCIOBOMY
OyAIBHUITBI B SKOCTI KOHCTPYKTHBHHMX €JIEMEHTIB IIUPOKO BHKOPUCTOBYIOTHCSA
TOHKOCTIHHI KOMIIOHEHTH 3 PI3HMMH MOMEPEYHUMH mepepizamu. JocmiKeHHs iX
MIIHOCTI 1 HaAIAHOCTI HaIpsMy IOB’S3aHE 3 BHU3HAUYCHHAM PE30HAHCHHUX YacTOT
TaKMX KOHCTPYKI[H, MPUYOMY VYSIBJIEHHS MPO PE30HAHCHI YAaCTOTH BHUMYIIEHUX
KOJIMBaHb JAa0Th JOCIIKEHHS 4acTOT BUIBHUX KOJWBaHb. B HayKoBii JiTeparypi €
BEJIMKA KUIBKICTh POOIT, MPUCBAYECHUX BHUBUYCHHIO BIIBHHX KOJMBAaHb TOHKOCTIHHUX
KOHCTPYKLIN, HAMpHUKIad IJIACTUH Ta KPYroBUX OOOJOHOK. Ause, B 3B’S3Ky 31
CKJIaJIHICTIO 3a/iadi, KOJIMBAHHAM KOHCTPYKTHBHHUX €JIEMEHTIB CKJIaAHIIIOI (hopMu
OPUCBAYEHO JAyXE€ Majlo JochikeHb.BogHouac, mMosiBa HOBUX TEXHOJOTIH B
MaTepilaJio3HABCTBI JI03BOJIMJIA CTBOPIOBATHM HOBI Marepiajid 3 MPOTHO30BAHUMHU
BJIACTHBOCTSIMHU, 30KpeMa (yHKIIOHAIbHO Tpaji€eHTHI Marepiaiu, $KI MaroTb
MEXaHIYH1 BIACTHBOCTI, IO TUIABHO 3MIHIOIOTHCS B JICSIKOMY HAIpPSIMKY. Y 3B’SI3KY 3
CYTTEBOIO HEOTHOPIIHICTIO MaTepialy BUKOPUCTAHHS TPUBUMIPHOI T€OPIi MPY>KHOCT1
U1 3a7a4 JUHaAMIKA Tid 3 (YHKIIOHAJBLHO TPaJi€EHTHUX MaTepiaigiB € JOCUTh
npo0seMaTUYHUM. 3acTOCYBaHHS K YTOUHEHHUX MOJENeld J03BOJIIE CIPOCTUTH
MOCTaBJIEHY 3aJa4y Ta MIJABUILIUTH TOYHICTH PO3PAXYHKIB CIEKTPIB YaCTOT BUIBHUX
KoJuBaHb. HaMu AOCHIIKYIOTHCSI MHUTAHHS MOSKIIMBOCTI 3aCTOCYBAHHSI YTOYHEHOT
teopli Tumomenka—MiHyTiHa 10 3aJad MOpO BUIbHI KOJUBAHHSA OOOJOHKOBHX
KOHCTPYKI[IH 3 MEXaHIYHMMH T[apaMeTpaMu, IO IUIABHO 3MIHIOIOThCS B3I0BXK
TOBIIMHU, & TaKOXX BIUIMB PI3HMUX 3aKOHIB 3MIHM BJIACTHBOCTEM Ha JWHAMIYHI
XapaKTePUCTUKU TaKUX KOHCTPYKIIN. Po3risiHemMo 3amady mpo BUIbHI KOJTHBAHHS
HEKPYrOBUX TOHKOCTIHHMX KOHCTPYKIIM JOBLIBHOTO TMOMEPEYHOro Nepepizy 3
(YHKIIIOHATBHO  TPaAJI€EHTHOIO Marepially 3 TpaJi€eHTOM 3MIHH TPYXKHUX
BJIACTUBOCTEH Yy HaNpsIMKYy, TMEPIEeHIUKYISIPHOMY JI0 CEpPEIUHHOI IOBEPXHI.
3acTocyeMO YTOUHEHY MOJeib TumonieHka—MiHaiHa, sika 0a3yeThCsl Ha TIMOTE3i
npsiMOi JTiHIT. 3T1IHO AaHO1 TINOTe3U MPAMONIHIMHUNA eeMEHT HOpMai MOYaTKOBOI
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KOOpJMHATHOI TOBEpPXHI Npu Manux jaedopmarisx 30epirae CBOIO JOBXKHUHY 1
NOPSIMOJIHINHICT, ajie HE 3aJHINAEThCS MEePIEeHANKYIIpHUM 10 Hei. B cuctewmi
KOOpJMHAT, TIOB’A3aHiil 3 CEpEAMHHOIO0 TOBEPXHEI0 KOHCTPYKIIII, Majil MepeMIIeHHs
TOYOK MO>KHA 3aIHCaTh TakK, [0 TOBIIMHHA KOOPIUHATA BUOKPEMHUTHCS SIK MHOYKHUK.
IIpocTopoBi mepemilieHHs BHACTIOK I[bOT0 OyAyTh JIIHIMHO BUpakaTUCSA dYepes
nepeMileHHs] KOOPAMHATHOT MOBEPXHI Ta (PYHKIIIT, 110 XapaKTEPU3yIOTh HE3AICKHUI
MOBHUI MOBOPOT HOopMadi. Lle mpu3BoauTh 10 CHpOIeHHS BUpa3iB A Aeopmariii
Ta 3B’sDKe Jedopmallii Ta mepeMilieHHs CEpEeIMHHOI TOBEPXHI BUpa3aMu, 3aJICKHUMU
B1Jl KpUBHHHU TIONIEPEYHOTO Mepepi3zy Hallol TOHKOCTIHHOT KOHCTPYKIIii. Ik HACiI0K,
PIBHSHHS pPyXy €JIEMEHTa KOOPAWHATHOI MOBEPXHI CHPOCTITHCS, B CHIIy YOTO
PO3B’SI3yI04Yy CHUCTEMY pIBHSHb MO’KHA TNPEACTaBUTH Y BUIJISAAI CHCTEMU IT SITH
auQepeHuiaJbHuX pIBHAHb Yy YaCTHHHHX TMOXIJIHUX JAPYroro TMOPSAIKY 3
Koe(dilieHTaMu, 3aJIe)KHUMHU Bl KPUBUHHU IIONEPEYHOTrO Mepepidy  Haloi
TOHKOCTIHHO1 KOHCTPYKIIii. PO3B’s13aHHS OTpUMaHOi CUCTEMU KJIACHYHUMHU METOJaMH
MOB’s13aHE 31 3HAYHUMU CKIIQTHOCTSIMU OOYHUCIICHb.

Jlnst BupimieHHs 11i€i mpoOjeMu B 3amadax OOYMCITIOBAILHOI MaTEMATHKH,
MaTeMaTHYHOI (I3MKM Ta MEXaHIKM U1 pO3B’S3aHHA 33Jad JUHAMIKA OCTaHHIM
9acoM IMUPOKO 3aCTOCOBYIOTHCS CIIaiH—(YHKINI{, IO TOSCHIOETHCS TepeBaramMu
amapary CIUIaH—ampOKCHUMAIlii: CTIHKICTh CIUIalHIB BIAHOCHO JIOKQJIbHUX 30YypEHb,
Xopoma 30DKHICTh IHTEPHOJAIl CIulaiHaMu (Ha BIAMIHY BiJ 1HTEPIOJISLIL
MHOTOUYJIEHAMH), TPOCTOTa Ta 3PYYHICTh peasi3aiii aJropuTMiB MOOYyIOBH 1
0OYHCIIeHHs CIIJIaliHIB, BUCOKA CTEIMiIHb TOYHOCTI 00unciieHb. B HammoMy BUnaaxy juist
pPO3B’sI3aHHS  3aJadl  MOpO  BUIBHI  KOJMBAHHA TOHKOCTIHHUX  KOHCTPYKIIH
MPOMOHYEThCSI  €(PEKTUBHUM JBOETAIHUM YHCENbHO-aHAMITUUYHMK miaxia. Ha
NepIIoMy eTari BUXiAHa cucTeMa nudepeHIiaIbHuX PIBHSIHb B YACTUHHUX MOXITHUX
3a JOTIOMOTOI0 CIUIAH-allpOKCHMMAIli 1 METOAY KOJOKAIli 3BOJUTHCS [0
OMHOBUMIpHOI 3amaui. Ha apyromy — oTpumaHa cucTeMa 3BHYAHHHUX
auQepeHIiaJbHIX PiBHAHD BHCOKOTO MOPSIKY PO3B’SI3yE€ThCS CTIMKHM YHCEIHHUM
METOJIOM JIMCKPETHOI OpTOTrOHami3allii, SKUH TMOEAHYETHCS pa3oM 3 METOJIOM
IIOKPOKOBOIO  IOINYKY. IPYHTYIOYMCh Ha 3alpoOIOHOBaHii Meroiuii Oyia
PO3IIISIHyTa 3a/laya PO BUIbHI KOJIMBAHHS 3aMKHYTHX HEOJIHOPITHUX TOHKOCTIHHHUX
KOHCTPYKIIi 3 PI3HUM TONEPEYHUM TIepepi3oM IpH PI3HUX TUIIAX YMOB Ha Kpasx,
30KpeMa,  IWJIIHJIPUYHA  KOHCTPYKIUS 3  (YHKIIOHAJBLHO  TI'PaJi€HTHOTO
JBOKOMIIOHEHTHOTO MaTepiajy THIy «MeTaj-MeTam». AHaNi3yloud pe3ylbTaTd Ta
BUKOPHUCTOBYIOUH 1HIYKTHUBHI MPUHOMH MO>KHA 3pOOUTH BUCHOBOK PO MOXJIHUBICTD
NPOAYKTUBHOTO 3aCTOCYBAaHHSI 3allPOITOHOBAHOT METOJIWKH JI0 PO3PaxyHKiB YacTOT
BUIBHUX KOJIMBAHb Ta OIIHKW HAJIIMHOCT1 PI3HUX TOHKOCTIHHUX KOHCTPYKIIIH.
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The structure of the technological component of management
in educational environments

The organizational mechanisms for managing the projects of educational
environments are considered in detail and other components related to the subjective-
informational component are linked to these organizational mechanisms. But for the
effective implementation of the project management system of educational
environments it is necessary to provide it with productive tools that relate to the
technical component. Moreover, the project-vector space contains measurements
corresponding to the development of project management tools. The technology of
project-vector project management of educational environments is focused on
increasing the efficiency of the processes of forming the information resource of
project management systems of educational environments. The creation of scientific
and methodological tools for the formation of the technological component will
improve the efficiency of project management of educational environments. The
technological component of the methodology for managing educational environments
contains a holistic technological system of scientific and methodological (models and
methods) and practical (business processes, schemes, tools) tools for creating an
information resource for project management systems.

All methods and means, based on the models of development of projects
corresponding to the movement of certain entities in the project-vector space and
aimed at obtaining information by the decision maker, are part of the technology of
project-vector project management of educational environments. The methodology
for creating these tools for managing educational project environments will include a
set of models and methods that ensure the construction of information-product
projects oriented to the specifics of workflows for creating an information resource.
At the same time, based on the specifics of the project-vector space, such a
methodology will reflect: tools specific to a given subject area and ways of using
these tools developed for their specificity (the trajectory of movement in the project-
vector space). The following tools of the technological component of the
methodology of design-vector management of educational environments are
characterized by:

Planning tools provide not only the calculation of the optimal trajectory of
movement, but also the optimal allocation of resources among objects and subjects in
educational environments. First of all, this refers to the calculation of the schedule of
classes, but it is also related to other problems solved in educational environments.
The activity of educational institutions is characterized by the fact that many tasks
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can be solved by many performers. Since most of the projects are information-
product, then the equipment and the performers may be different. In fact, there is
almost always a significant multitude of resources from which a particular set is
selected for a specific task. Different material resources, equipment, etc. can be used.
Therefore, the planning task, on the one hand, is simplified (there is almost never a
shortage of a resource of any kind), on the other hand, it becomes more complicated
because it also requires solving the problem of optimizing the choice of a specific
resource for a specific task. For example - the audience, the teacher for the lecture on
the stream. Administration tools are based on the implementation of planning tools.
In addition to the plan, it is necessary to use high-quality tools for the information
interaction of subjects of educational environments, since administration focuses on
bringing tasks to the executors, monitoring work performance and on the reporting
system.

Tools for the formation of product projects. Technological processes of
project product formation are not related to project management methodology, but
the design-vector methodology for managing educational environments reflects the
specificity of information and product projects. More precisely, if there is a
technology for the formation of information products of projects, then it is almost
always possible to identify some part that can be presented as a project. It is this part
of the technology for the formation of project products that will be reflected in the
methodology of project-vector management of educational environments. All those
components of the methodology that are described above (planning, administration,
product formation, and software) are applicable to it.

Tools to ensure project management processes. They form the tools: financial
support (budgeting), the provision of material resources, the provision of labor
resources, scientific and methodological support, information support. Corresponds to
the processes implemented in the management of any enterprise. Therefore, the
implementation of this technology component can be assigned to the ERP (Enterprise
Resource Planning) system.

REFERENCE:
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Ye. Shabala, V. Vatskel // Eastern-European Journal of Enterprise Technologies. —
2018. — Ne 2/2 (92).—C. 10 -109.
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! lexan daxynbrery iHGOpMALIHHIX TEXHOIOTIH

KwuiBchkuii HalioHaapHUM yHIBepcUTeT iMeH1 Tapaca IlleBueHka

? JlonueHT KadeapH yIpaBIiHHs IPOSKTAMHI

KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITEKTypH
Tennenuii po3surky IT y cBiTi

I'moGamizamis 1 ¢unocodis BUIBHOTO PHUHKY, $KI (OPMYIOTh HHUHILIHIO
€KOHOMIKY, BHUKIMKaIOTh Oljible mpodieM, HIK Koau-HeOyns. B pesymbrari,
KOHKYPEHIIISI TMPUMYIIY€e Oprasizamii po3poOsTH MPOAYKTH Ta MOCIYTH IIBHUALIE,
JelieBlIe Ta Kpaime, o0 30eperTd KOHKYpEeHTHI mepeBard Ha puHKy. [lns
JOCATHEHHS Ta MIATPUMKU KOHKYPEHTHOI MepeBaru, MiANpUueEMCTBA 30CEpEKeH] Ha
PO3BUTKY YINpaBIiHHSA MPOEKTaMHu, I1HTerpauii 1HQOpMAaIiiiHUX TEXHOJOTiH Ta
pIIICHHI CKJIAHMUX 3aJ1a4, OJTHOYACHO MiBUIIYI0YN €()EeKTUBHICTh Ta IHHOBALII.

Ins po3ymiHHS TpeHAIB B cdepi 1HGOpMALIMHUX TEXHOJIOTIH JOIIJILHO
PO3IJISTHYTH aHAJIITUKY TaKUX CBITOBHUX JiijiepiB sik Microsoft, Gartner ta IDC.

1. Kopnopauiss Microsoft. Illopoky kopmopaiiis Microsoft Hamae Annual
Report, B sikoMy BigoOpakaeTbCsi CTaH KOMIIaHii, OCHOBHI (hiIHAHCOBI MOMEHTH,
(hiHaHCOBUI OTJISI/, MMEPCOHAN, @ TAKOXK BIIHOCHHH 3 IHBECTOPAMH.

VY 3Bitax (2014-2017 p.p.) 3a3HayeHO, II0 OCHOBHHUMHM MOXJIMBOCTSMH Ta
IHBECTHUIIISIMU KOPTOpallli € HACTylmHl HampsMKU: yugposa poboma, XmapHi
mexHo102ii' 1 onepayitini cucmemu ma 00J1A0OHAHHSL

Taxox, Microsoft Buninse uugpoBy Tpancpopmaniro «digital transformation»
SK BOXJIMBY CTpPATETI€I0 PO3BUTKY O13HECY Y CBITI.

[udposa tpanchopmariiss — 1€ 3MiHa, MOB'I3aHA 3 3aCTOCYBAaHHAM HU(MPOBUX
TEXHOJIOT1H y BCIX aCMEeKTax JIFOACHKOTo cycminbeTBa [1].

Y 2016 wHa caiti Microsoft Oymno omyOMiKOBaHO CTaTHCTHKY TEPEXOIy
KOMIIaH1i Ha Hu(pOoBe MEPETBOPEHHS, B SIK1i OyJI0 3a3HAYEHO:

— 55% xommaHiii, siKi He MalOTh 1CHYI04Oi porpamMu nu@poBoi TpaHchopMmailii,
BBa)XaIOTh, 1110 TEPMIHOM Ha ii IPUUHATTA € pik 00 MEHIIIE.

— 33% xomnaHii po3poOJsiIOTh CBOI IMJIaHU MO IUGPOBUM MEPETBOPEHHSM, ajie
He OyJlyTb BUKOHYBATHUCS MPOTATOM HACTYIMHUX 12 MICAIIIB.

— 92% 0i3Hecy BBaXKarOTh, IO IHTEJIEKTyajJbHA aBTOMAaTH3allisl (KOMOIHOBaHE
BUKOPUCTAHHS IITYYHOTO IHTEJIEKTY 1 aBTOMaTH3ailii) Oyae OuIbIl HIHPOKO
BUKOPUCTOBYBATHUCS B paMKaX CBOET KOMIIAHIi MPOTSITOM HACTYMHUX 12 MiCSIIB.

— Jo 2018 poky He MmeHniie 20% BcixX MpailiBHUKIB OyAyTh BUKOPHUCTOBYBATH
aBTOMATH30BaH1 TEXHOJIOT11 JOIMOMOTH JJIsl IPUUHSATTS PillIeHbh 1 BAKOHAHHS POOOTH.
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— IlepeBaru, siki Bxe CBiIUaTh MPO 3yCHIUIS MO0 HU(PPOBOI TpaHchopmaliii,
BKJIFOUAIOTh 301JIbIIIEHHS YacTKU pUHKY (41%), 301IbIIEHHS 3a1l1KaBJICHOCTI KIIIEHTIB
y g poBux kananax (37%), 617ab11 MO3UTUBHUNA MOpaJIbHUN TyX npaiiBHUKIB (37%),
Oinbllla akTUBHICTh B [HTEpHETI Ta MOOUTBLHUX MTPUCTPOsX (32%), noxia (30%).

2. Gartner Inc. BijoMa y BChOMY CBITI aHaJMiTUYHA KommaHis y cdepi
iH(opMartiitnux TexHosorii. 3a pesynbraramu aHanizy Hype Cycle Gartner Reports 3
2014 o 2017 pix Oynu BUIIIEHI HACTYIHI HAnIpsAMKU po3BUTKY IT cdhepu: nudposuit
oiznec (2014p., 2015p.), cTupaHHS KOPJOHIB MIXK JIOJbMH, OpraHizallisMu Ta
PO3YMHHMH pedyaMH, IHTEJIEKTyallbHI MalllMHU Ta eKocucTeMHa miatdopma (2016p.),
yOpaBiiHHA JaHuMd (BOyJOBaHy mMaMm'siTb, XMAapHICTh, BIpTyami3alilo JdaHHX,
pO3IIMPEHY AaHANTUKY, JaHl AK CIyxOy, MallMHHE HaBYaHHs, Tpadiky) s
nepexoay 1o mudpooro 6izaecy (2017p.).

Pesynbrar anamizy Hype Cycle Reports of Gartner mokaszas, mo IT cdepa
PO3BUBAETHCS 1 OyZie PO3BUBATHCS B HANPSIMKY Iepexoay A0 mudpoBoro Oi3HeCy
yepe3 HTEeNEKTyalbHl MPOrpaMHi 3aCO0M, XMapHI TEXHOJIOTIl Ta CTBOPEHHSI 3B S3KY
MDXK O13HECOM, JIFOABMH Ta peYaMHU.

3. International Data Corporation (maai — IDC). Y 2017 poui IDC 0ys
Haganuii 3BiT IDC Future Scape: Worldwide IT Industry 2018 Predictions, B
sKoMy Oynu HagaHl mporHo3u po3BUTKY IT iHgyctpii. ¥ npomy mocmimkendi IDC
OOTOBOPIOIOTHCS TPOTHO3W, SKi M€ pa3 CTAHOBIATh CTpPATeTiYHUM IUIaH IS
OiANPUEMCTB MO NUIAXY iX HudpoBoi Tpancdopmarlii, B SKOMYy OCHOBHA yBara
npuginserbess 10  KIIOYOBMUM KOMIIOHEHTaM JUIS  CTAQHOBIIGHHS ITU(POBOTO
nianpuemcTBa. licTh 3 WX TeM MPOMOBXKYIOTHCS 3 MUHYJIOTO POKY, ale OyayTh
JEMOHCTPYBaTH 3HAYHE MPUCKOpPeHHS 1 eBomromiro 3 2018 poky 1 mami. B iHmumx
YOTUPHOX MPOTHO3aX BBOAATHCS KPUTHUYHI HOBI OyAiBENbHI OJIOKU JJIi CTAHOBJICHHS
(G POBUX MIATNPUEMCTB.

Amnamni3 3BiTiB Microsoft, Gartner ta IDC nokasas, 0 Ha CHLOTOIHIIIHIA AE€Hb
HaNO1bII y3romkeHuM TpenaoM B IT cdepi € mudposa tpanchopmais. Ha gpyromy
Micii — XxMapHi TexHoJorii. [lo iHmMM HanmpsMkam NporHo3u cBiToBUX Jigepi IT
THAYCTPIii pO3XOASATHCS.

Crucok nitepaTypH:

1. Digital Transformation [Enexrponnuii pecypc]. Pexum poctyma: URL:

https://en.wikipedia.org/wiki/Digital transformation
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Secure electronic document management system
Electronic document flow is an important high-tech step for meeting progress,

which contributes to a significant increase in the speed and productivity of
enterprises.

The basic element of any system of electronic document circulation is the
document, and in the system - a file or record in the database. Remembering the
security of documents often takes into account the protection of documents, and their
secure transmission, the protection of what is stored in them. That is, all is reduced to
a simple task - to protect data from access to them by third parties. This is where the
problem arises, because it's usually about system protection, and not just about data
protection in it.

The system is a living organism, therefore it is necessary to protect its contents
and connection between its internal elements and ensure their efficiency. Therefore,
to protect the system of electronic document management it is necessary to approach
in a comprehensive way, to protect at all levels. From the protection of physical
carriers of information and data stored on them, before consideration of all
organizational issues. So, in the first place, it is necessary to protect the hardware
elements of the system and files. If this is not taken into account, there is the
possibility of the influence of fraudsters or external factors on system files without
interfering with the system.

Therefore, a secure electronic document management system is very important
for users, companies and enterprises to ensure the safe and fast exchange of important
documents, minimizing any problems that arise when dealing with paper documents.

Electronic document flow is a set of processes for working with electronic
documents and information, it is their creation, deletion, editing and copying. All
input and output streams of information and files in the organization are digitized.
These processes are performed by checking the integrity and by confirming the fact
of obtaining such documents, if necessary. There are general requirements that the
EDS must meet:

- convenience and simplicity in administration and use;

- scalability - support for a very large number of users;
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- ability to increase capacity, that is, adding more hardware resources for better
system operation;

- distribution - so that the system could work for any users who work in a
specific institution;

- modularity - the user's ability to choose which modules he needs to work
depending on the needs and the correctness of their operation among themselves;

- openness - in order for the system to be able to integrate or add some third-
party functionality in order to expand or simplify work, thus adding to the flexibility
system;

- versatility - so that the system can function correctly in any hardware and
software environment.

Electronic document management systems deal with threats that can be
classified as follows:

- the threat of integrity - the loss and damage of files and information, the
change of the structure of the file - by accident or as a result of certain failures,
possibly deliberate;

- privacy files - Any interference and access to confidential information, their
theft, interception of files.

- a threat to the proper functioning of the system - a large number of threats, in
which the operation of the system is disturbed or stopped (intentional attacks and
errors of system users, errors in working with equipment and in the program part).

Any electronic document management system should protect against these
threats. Setting up the EDS, working with information, creates a large number of
threats, but when document management is organized, it is possible to design a more
shielded and fraudulent system.

When filing electronic documents, there are risks of disclosure of privacy or
security. In order to identify the access rights of this user in electronic document
circulation systems, use an electronic digital signature, which is analogous to the
usual signature of the person who has entrusted it. An electronic digital signature can
not only be approved by the person who signed the document, but also guarantee that
after that no changes were made to him. Also important is authentication based on the
number of factors considered. Authentication can be one-factor, two-factor, etc. It is
possible to combine these resources: passive, proprietary, biometric. Authentication
can take place using a password and a physical key.

To ensure the security of the EDS it is necessary to implement the system so
that the files go to the server in an encrypted form by choosing the RSA algorithm.
Thus processed documents will be sent to the server in an encrypted form and can be
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read only with the help of a single key that is stored in the system and constantly will
change and send an encrypted file will be able to each client, using an open key.
List of literature
1. http://easy-code.com.ua/2011/07/osoblivosti-zaxistu-elektronnogo-
dokumentoobigu//2018-03-06-24
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Bypak H. €.', Cmorp 0. 0.2, 3apiusknii C. B.’
'? K.T.H., IOUEHT Ka(eapy YHpaBIiHHA MPOSKTaMH, iH(GOPMALIHAX TEXHONOTH Ta
TeJIEKOMYHIKaIlii
> cTyneHT
JIbBIBCHKHIA Iep>KaBHUN YHIBEPCUTET O€3MEKH KUTTEAISITBHOCTI

Oco001MBOCTI BIPOBAKEHHS TEPMIHAJBHHUX PillleHb B HABYAJbHUH NMPOLEC

3aKJIaiB BHIIIOI OCBITH
Croroani, B epy uudpoBoi iHdopMalii, TCHACHIT PO3BUTKY i1H(MOpPMAIiitHOT
chepu Ta, MPAKTUYHO, NTOBHA ii IHTETPOBAHICTh Y MOBCSIKIEHHS JKUTTSA CYCHUIbCTBA
JIUKTYIOTh CBOi BHUMOTH 10 (OpMYyBaHHS CBIJOMOCTI Ta KOMIIETEHIINH Cy4acHOTO
(daxiBig pi3HUX Taimy3e. 3abesnedeHHs SKICHUM NpodeciiHUM Ta HayKOBUM
MOTEHLIAJIOM - MaOyTHE HAIIOI Jep)KaBW y MOBHIA Mipl MOKJIAIa€ThCS Ha 3aKIJIaIu
Bumoi ocBitu (gani — 3BO). YV BIANOBIAHOCTI A0 3aTBEPIXKEHUX CTaHAAPTIB BULIO
OCBITH, 30Kpe€Ma TeXHIYHMUX HampsMkiB, Ha 3BO moknanaroThcss PyHKIIT OCHOBHOTO
BUKOHABL peami3amii AepKaBHOI MOJITUKM 1HTerpamii MOJOAI B Cy4acHe
iH(opMariiiine cycninbCcTBO. BUKOHaHHS 3a3HAaYEHUX 3aB/IaHb € HEOOXITHUM KPOKOM
y JIepKaBOTBOPUYUX TMpOIEcCaxX, €JIEMEHTOM SKUX € 1H(popMaru3alis HaByYaJIbHUX
3axnaniB. CyuyacHi Temnu po3BUTKY IT ramysi mocTiiiHO BUCYBalOTh HOBI BUMOTH IO
anmapaTHOro Ta MPOrpaMHOro 3a0e3MEeUeHHs KOMIT I0TepHOI TexHiKU. JlocsrHeHHs
HEOOXITHOTO PIBHS BIJAIMOBITHOCTI 3aC00IB OOYMCITIOBAILHOT TEXHIKA MOTpeOye
3HaYHUX (PIHAHCOBMX I1HBECTHUIIINA, IO 3a CYYaCHUX YMOB € JOCHTh CKJIAJHOIO
mpo0JieMoro, 30KpeMa Jijist aepxkaBHux 3BO.
Came ToMy, HaOUpae aKTyaJIbHOCTI 3aBAAaHHA MOIIYKY aJIbTEPHATUBHUX IILISXIB
pO3B’si3aHHSl MpoOJeMa OHOBJIEHHS HAsIBHOI KOMIT IOTEPHOI TEXHIKM Y HaBYAJIBbHUX
3aKiIafax 13 3aJydyeHHSIM MIHIMaJIbHUX (PIHAHCOBHUX PECypCiB, ajié 3 OTPUMAaHHSIM
MaKCUMaJIbHOI €()eKTUBHOCTI.
[TpoBiBIIM aHami3 ICHYOUUX MIIXOJIB J0 PO3B’sI3aHHS 3a3HAUEHOI MPOOJIEMH,
MO>KHA BUJUIMTH HACTYITHI TPYIH PIIICHb:
- ONMTUMI3AIllA  amapaTHoro 3a0e3neuyeHHs (Mpua0aHHS HOBOI TEXHIKM Ta
KOMILJIEKTYIOUHX );

- ONITUMI3allisd ICHYI04Oi TEXHIKH MPOTPaMHUM 3a0€3MeUeHHSIM;

- BUKOPUCTAHHSI HasABHUX 3aco0iB 0e€3 MPOBEICHHS ONTHUMI3allli MOTYKHOCTI
(BUKOpHCTaHHS 3aCTapiuyIOro arnapaTHOrO Ta MPOTrPaMHOTO 3a0e3MeYeHHS )
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B ymoBax oOMexxeHOro OrOMKeTy, 3aCTOCOBYBATH MEPIIMK HAMpsSMOK Oyne
Hee()eKTUBHO, OCKUIBKU KUJTbKICTh HOBOI MPUA0AHOT TEXHIKU Oy/J€ 3HAYHO MEHIIIOIO,
HIXK Ta, SIKY HEOOXI1JHO, I MOBHOIIIHHOTO Ta SIKICHOTO MPOBEJCHHS HaBYaJIbHUX
3aHATH. Y pa3l BUKOPUCTAHHS HASIBHOI KOMIT IOTEPHOT TEXHIKU (31€017bIIOr0 BOHA €
BurotoBjaeHa 5-10 pokiB ToMmy) O€3 TMpOBEICHHS 11 MOJEpHi3alli, 3MYCHUTh
BUKJIaJa4iB MOJaBaTH 3acTapuiuii iHdopMaliiiHui Matepian, abo X MPOBOAUTH
OpakTUYHI Ta JabOpaTopHi 3aHATTA, BUKOPHUCTOBYIOUM HE aKTyajbHI Bepcii
IPOrpaMHOTO 3a0€3MEUYCHHH.

OnTuMalbHUM € BUKOPHCTAHHA IPYTOro HAMpsIMKY — MPOBECTH MOJAEPHI3ALIII0
ICHYI0OUOT MaTeplajbHO-TEXHIYHOI 0a3d KOMIT'IOTEPHOI TEXHIKH MPOTrPaMHUM
pIIIEHHSIM, 30KpeMa OpraHi3yBaBIIM KJIIEHT-CEPBEPHY MEpPEXKYy Ha OCHOBI
TEPMIHAJIBHUX TEXHOJOTIH JOCTYyIy, IO € 3HAYHO EKOHOMHIIIE, HDK MpHUI0aHHS
HOBOI TexHIKW. JlaHi TexXHOJOTil TmependadyaroTh BUKOPUCTAHHS JIEKIJIBKOX
MEPCOHAILHUX KOMIT FOTEPIB 13 3HAYHOIO alapaTHOIO0 TOTYKHICTIO Y POJIi CEPBEPIB.
Ha sikux BCTaHOBIIOETHCS OCHOBHE NMPOTpaMHE 3a0e3MeueHHs Ta BBECh HEOOX1THUI
«codT», a MePCOHANIbHI MalllMHU, K1 CJA0II — SK KIIEHTH 3 MIHIMQJIbHUM 3al1acoM
noTyXHocTi. Take pilleHHs nependadae MOXIMBICTh BUKOPHUCTOBYBATH KIIIEHTCHKI
pPECYpPCH Y IBOX MOXIJIUBHX PEKUMAX — KTOBCTOT'O» a00 «TOHKOTOY» KIIIEHTA.

Pi3HHIST MK ITUM pEeKUMaMU TOJISITa€ y OpraHizailii BUKOPUCTAHHS armapaTHUX
pecypciB. «ToBCTHID» KITIEHT — II€ TOBHOIIHHUI TEPCOHATBLHUN KOMIT IOTEp, SKUN
3’€IHYETHCS 0 CepBepa 3 METOK0 3aIyCKy Ha HbOMY TEBHUX 3aCTOCYHKIB, abo X
30epekeHHsl JaHuX. Takuil pexkuM poOoTH Mae OUIbIry (YHKI[IOHATBHICT, OJHAK €
HeOe3MeKka BIJIMOBU amapaTHUX CKIaA0BUX. «TOHKWH» KIE€HT, HA MPOTUBATY
«TOBCTOMY» TI€PCOHAJIBPHUI KOMIT'IOTEp JIMIIE Yy POJI TEpMiHAIY IOCTYIy IO
cepBepa, TOOTO yci Jii HaJ TOKyMEHTaMH, 3aIlyCK IporpaM BiI0yBa€eThCs Ha CTOPOHI
cepBepa SK OKpema cecis BijjajieHoro pobdodoro micug. Takuii pexxum poOOTH HE
notpedye 3HAYHHMX amapaTHUX PECYpCiB Ta € ONTHUMAJIbHUM IpPU BIPOBAIKEHHS Y
HAaBYAJIBHUX ayAWTOPIAX, [J€ 3HAXOAATbCA JOCUTh paHHI Bepcii 3aco0liB
0OYHUCITIOBAJILHOT TEXHIKU.

Cporoani iCHye 3HayHa KUIBKICTh MPOrPAMHOTO 3a0e3MeueHHs, SKEe peai3ye
TepMiHaAJBHI PIIIEHHS OpraHi3aiii JOCTyNy J0 pecypciB. € TmiaTHI peni3u, € 3
BIIKDUTUM BHXIJTHUM KOJIOM, OJJHAK OCTATOYHE PIIICHHS MPO HOTO BUOIp IpHiiMae
KEpIBHUH amapart 3aKjaJy BUIIO1 OCBITH.

CrucoK JliTepaTypH:
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YK 004.42:614.842

Mauens I. 0., IMpuaarko O. B., Bywniii b. B.’

! K.T.H., DOIEHT Kadeapy yIpaBIiHHS mpoekTaMu, iHGOpMAIiiHIX TeXHOIOril Ta
TEJIEKOMYHIKaI i

? K.T.H., 3aCTYIIHUK Ha4aJ bHUKA KadeapH YIPaBIiHHS MPOSKTaMH, iHQOPMAaI[iiHHIX
TEXHOJIOT1H Ta TeJIEKOMYHIKAIlii

> MaricTpaHT

JIbBIBCHKUH JIepKABHHUM YHIBEPCUTET O€3MEKH KUTTEMISIIBHOCTI

Onrtumizanis po6ouyoro yacy npauiBaukiB JICHC Ykpainu 3acodamu

iHdopmManiiHMX TEXHOJIOTIi

Cucrema /[lep:xaBHOi cinyk0u Ykpainu 3 Haa3BuuaiiHux cutyauiit (JCHC)
Ha JaHWi yac mepedyBae Ha erami peopMyBaHHs Ta PECTPYKTypH3allii OCHOBHHUX
niapo3AutiB. OcoOlMBO aKTyadbHUM IUTAaHHSAM B TaKMX YMOBax € ONTHUMIi3allis
MPOIECIB JOBEACHHS HAaKa3iB Ta PO3MOPSKEHb KEPIBHUIITBA 1O BHKOHABYUX
niapo3AuiB. Ile ctumymroe mo iHImiamii JOCTIKEHHS MpoIeciB iHpopMamiiHol
HIATPUMKH CIY>K00BO1 I1sNIbHOCTI. Jl0 MpuKIiany, mpocTe 3aBAaHHs, SKE MOJSITae y
300p1 BiIOMOCTEN 3 MIAMOPSIAKOBAHUX MIAPO3JALIIB MOTpeOye 3aTpaTh 3HAYHOIO
4acoOBOTO peCypcCy, OCKIIbKH ycsi 1HQOpMAaIlis HaIXOAUTh O TEPUTOPIAIBHOTO
oprany ynpasninHs JJCHC y Burmsiai pamopTy Ha €JEKTPOHHY CKPHUHBKY abo y
TeJe)OHHOMY PEKHUMI.

Cnig po3yMiTH, IO MPAaliBHUK BIANOBIJAIbHUN 3a 30ip i1HQopMarii
3000B’A3aHUMN 371MCHUTH 0OPOOKY 3HAYHOrO MacuBY i1HoOpMaIlii, aJke KiJabKiCTh
HIAMOPSAKOBAHUX MIAPO3JALIIB MOXE HajdluyyBaTh y pi3HUX objactax go 50
ONUHMIL. BUKOpUCTAaHHS IIOJICHKOTO pecypcy s 300py Ta cHcTeMaTh3allii
O3HAYEeHOI KINBKOCTI 1H(OpMaAIi MOXKE CTaTH KaTaai3aTOpOM BUHUKHEHHS
MOMUJIOK Ta HETOYHOCTEH B aHANITHYHIA poOoTi. OCoOMMBO aKTyaldbHUM 1€
NUTAaHHA CTa€ TMiJ Yac BUHUKHEHHS HAJA3BUYalHOI cHTyamii, Koiau oOpoOxa
1H(OpMaLiITHOTO MOTOKY Ma€ MPOBOJUTUCH ONIEPATUBHO Y CTUCHI TepMiHu. Takuii
CTaH CIpPaB 3yYMOBIIOE 301JbIIEHHS Yacy Ha NMPUHHATTSA ONEPAaTUBHUX PIlICHb Ta,
3a paXyHOK HaJMIpHOT IMCUXOJIOTIYHOI Ta (i310J0T1YHOT HABAHTATH Ha MPaIliBHUKA,
MOYK€ CTUMYJIFOBATH 10 BUKPUBJIEHHS ONEpaTUBHOI 1H(PopMallii, a IK HaCIII0K 1 0
XUOHOTO MPUUHSTTS YIPaBJIIHCHKOTO PIIICHHS.

Haounum mnpukimagom ciyrye BUMaAoK (HOPMYBaHHS IHCTIETYEPOM
HIAMOPSIKOBAHOTO  MiAPO3Aiay A000BOrO 3BEIEHHS Ta MHOro BiJNpaBKa
€JIEKTPOHHOIO MOIITOI0 Y BUTJISIAL JINCTA-PANIOPTY 10 TEPUTOPIATIBHOTO yIPABIIHHSA
Jie BIANOBiadbHa ocoba 3/1MCHIOE aHaN3 JaHUX Ta iX y3arajbHEHHS y (opmari
Excel. B pesynaprari aucmetdep d4eproBoi 3MiHM BuTpadae 60-120 xBuUIuH
4acoBOTO pecypcy Ha o0csar poOiT, SKi 3a JOMOMOTOI0 CIeliadi30BaHOTO
NPUKIATHOTO TPOTPaMHOTO 3a0e3MeUeHHS] MOXKJIUBO CKOPOTHTH IO JEKLIBKOX
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XBUJUH. (TepeBipka KOPEKTHOCTI 3alOBHEHUX JAaHUX Ta JPYyK OCTaTOYHUX
pe3yabpTaTiB). 3Ba)Kal0UM Ha OKPECIEHY MPOOJEeMaTHKY MOCTal0 TOCTPE MUTAHHS
PO CTBOPEHHs 1H(pOPMaIiHHO-aHAIITUYHOI CUCTEMU (POPMyBaHHS J0OOBOIO
3BEJICHHS Ta HOT'0 KOHTPOJIb B PEKHUMI PEaIbHOTO Yacy.

Po3pobka cucremu ©0Oa3yeTbcsi Ha BUKOPUCTaHHI  KIIIEHT-CEPBEPHOL
apXiTeKTypH Ta JA03BOJIsI€E aBTOMATHU3yBaTU Taki poOoyYi Mpolecu:

- 100OBE 3BEJICHHS;
cTpoioBa 3amnucka mo ocooosomy ckianay (OC) miapo3aiiiB o0JacTi;
cTpoiioBa 3anucka no OC TepuTopiaabHOTO YIPaBIiHHS;
JOBIJIKa TIPO MACOBi 3aX0AM Ha TEPUTOPIi paitony Ta 3amydeHHs OC;

JIOBIJKa TPO TOTOAHI YMOBHM Ta CHUTyalli MOB’s3aHl 3 TMOTIPIICHHSIM

MOTOJIHUX YMOB;

- I0OB1JIKa PO KOMYHAaJIbH1 MOKA3HUKH;

- IOB1JIKa MPO CTaH 3B’SI3Ky Ta CIPAaBHICTh apX1BaTOPiB PO3MOB;

- I0B1JIKa TIPO K1JIBKICTh CIIPAaBHUX BiJI€0 PEECTPATOPIB;

- JIOBiJKa MPO 3MIHU IJIs peJaryBaHHs TeJIe(OHHOTO TOBITHHUKA Ta CIIHCKY
OITOBIIIICHHS

- 3BIT NP0 3a0€3MeUeHICTh 3ac00aMu 3B’ SI3Ky MiIPO3/ILTIB.

B nporieci peanizaiii cucTeMu BU3HAUY€HO OCHOBHI BUMOTHU JI0 PO3POOKHU Ta
BIPOBA/XKEHHSI anapaTHO-MPOrPAMHOI0 KOMILUIEKCY, 10 0a3yeThCs Ha OCHOBHMX
eTamax OMpAIIOBaHHS OMNEpaTUBHOI 1HGOpMaIli, Ta ONTUMI30BAHO MPOIECU
00pOOKHM TaHUX.

AHani3 gaHux mo 3aTpati pobodoro yacy Ha 30ip omepaTUBHOI iHpOpMaIllii,
Ta PO3paxyHOK €KOHOMIYHOI €(EKTHUBHOCTI BiJ BIPOBAXKEHHS 1H(OpMaliiiHO-
aHAJIITUYHOT CHUCTEMHU BKa3aB Ha JOIUIBHICTH 1i BIOPOBAKCHHS B ISJIBHICTH
npaktnunux niaposauvtis JCHC Ykpainu.

Cnucok Jiteparypu:
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2. [{romropa C. B. TeopeTwdHi OCHOBM Ta CYTHICTh YHPAaBIIHCHKUX PIIICHb.
Moneni npuitaaTTs ynpasmincbkux pimens / C. B. Hromopa, O. B. Kpusopyuko,
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YK 04.4:004.75
TepeiikoBebkmii IA.', TepeiikoBcbka J.0.”
Hamionaneuuii  TexHiuyHuil yHiBepcuTeT YKpainu «KUIBCbKMII MOMITEXHIYHUNA
iHCTUTYT iMeHi Iropst Cikopchkoroy, mpodecop
? KuiBChbKHit HAIIOHATBHHIH YHIBEpCUTET OYIIBHUIITBA, IOIICHT
Heiipomepe:keBa Moe/ib 0ioMeTPUYHOI ayTeHTH(IKAIIT 0 BIAOMTKAM NAJIbIIIB

B nanuit yac ogHMM 3 HaMOLIBII MEPCHEKTUBHUX MLUISIXIB PO3BUTKY CHUCTEM
3axucty 1HpoOpMmaIi € po3poOka HEHUpoMepekeBUX 3aco0iB  OlOMETpUYHOI
ayreHTudikamii  kopuctyBauiB. Ile  oOyMoBIeHO  30UIBIIEHHSM  IOTOKIB
KoHpiaeH11iHOT 1HpOopMaIlii, po3MIUPEHHSIM Kiacy 1HQOpMaIliiHUX CUCTEM, B SIKUX
NOTPIOHO 3a0€3MEUUTH CEPBIC PO3MOALTY MPaB JIOCTYNy KOPUCTYBadiB, JTOBEICHUMU
NPUHLIUIIOBUMHU HEAOMIKAMU KJIACMYHUX CHCTEM ayTeHTU(IkaIii KOpHUCTyBadiB, a
TaKOXX 00'€KTUBHUMH BUMOTAMH IIOJ0 3a0€3MeUeHHs HEeTJIACHOTO 1 JUCTAHIIHHOCTI
poOOTH CHUCTEM KOHTPOJIIO JOCTYIY B pi3HUX cepax ii Bukopuctanss [1,2].

Pe3ynpTaT aHamizy CydacHUX HEWPOMEpPEKEBHX CHUCTEM Ol1OMETPUYHOT
ayTeHTU(IKAIl JO3BOJIAIOTh CTBEPAKYBATH, 10 HAMOLIBIIOrO MOLIUPEHHS HAOynmu
CUCTeMH, ayTeHTHU(PHUIMPYIOIIEH KOPUCTyBaua Ha MIJCTaBl aHaNi3y IreoMeTpii pyK,
BYX, OOJHMYYsl, KPOBOHOCHUX CyJIHMH Ha pykKax ab0 MOBEpPXHI OYHOTO JIHA, a TaKOX
IIKIPHUX TTOKPHUBIB MaJbIlIB KOPUCTYBaya (BIAOMTKH MasbliB). Jlo mepeBar ocTaHHIX
BIIHOCATh 3pPYYHICTh BHUKOPHUCTAHHS, BHMCOKY TOYHICTh KiacHudikalli, XOpoIlry
anpoOOBaHICTh 1 HU3bKY BapTICTh 3YUTYBAJBHUX MpHUCTPoiB. basyrorbes Taki
CUCTEMH Ha YHIKAJIBHOCTI Ta TOCTIMHOCTI (y AOpOCIOi JIIOJMHU) MAaJFOHKA
NanuispHUX JNHIA nanpliB  pyk. [lepcnekTuBHICTH OIOMETPUYHUX  CHUCTEM
ayTeHTU(DIKaIlll HA MIJCTaBl aHAII3y TE€OMETPil BIIOUTKIB MaNbIiB MATBEPIKYETHCS
IMIUPOKUM 3aCTOCYBAaHHSIM BIJIOBIJIHUX TEXHOJOTIA. Y TOW XK€ 4Yac MpaKTUYHHMA
JOCBiA, a TakoX pesynbrat poOiT [1, 2] Bka3yrOTh Ha HEOOXITHICTh CYTTEBOL
MOJEpHI3alli TaKMX CHUCTEM ayTeHTU(IKalii B  HampsIMKy  3MEHIICHHS
pPeCypcOEMHOCTI Ta 30UIBIIEHHS TOYHOCTI po3mizHaBaHHsI. Ha ocHOBI aHamizy
CydyacHUX HEHWpOMepex eBHX pillleHh B 00JiacTi OloMeTpu4HOI ayTeHTUdikarli 3
BUKOPHCTAHHSAM BiJIOMTKA TAJbBISI MOKHA CTBEPKYBATH, 1110 BAYKJIIMBUM HAIMPSIMKOM
MIIBUIIEHHS iX €(PEKTUBHOCTI € ajiamnTailis CTPYKTYpH HEHpOMEpeKeBOI MOJENl 110
yMOB BHUKOpucTaHHA. [Ipy IbOMy yBary ciiji akileHTYBaTH Ha 3TOPTKOBY HEHPOHHY
MEpexy, OCKUIbKM Ha ChOTOIHI caM€ 1M TUIl BBAXKAEThCS HANOUIBII €(EeKTUBHUM
P PO3Mi3HABaHHI YOPHO-OUIMX Ta KOJIBOPOBUX 300paKEHb.

BusnaueHo, 110 OCHOBHMMH OCOOJIMBOCTSIMH 3aBJaHHS pO3Mi3HABAHHSA
BIIOMTKIB TaJbI[iB, 110 BUMAararoTh ajamnTailli HeWpPOCETEBOW MOJENi, € KITbKICTh
BIIOUTKIB MaJIbI[iB, 1[0 MalOTh OyTH PO3IMi3HAHI, PO3MIp 1 AKICTh BIJCKAaHOBAHUX
300pakeHb BIAOUTKIB, @ TAKOXK KUIBKICTh 1 MapaMeTpu MIHYIIIH.

B pe3ynbraTi mpoBeneHUX IOCHIKEHb pPo3poOJieHa MeTojojoriyHa 0asa
ajanranli CTpyKTYpHHX MapaMeTpiB CBEPTOYHOE HEUPOHHOI MEpeki, MPU3HAYEHOI
JUIA PO3Mi3HABAaHHS BIJOWTKIB MaJbLiB B cucTeMi OioMeTpuyHOi ayTeHtudikarii. Ha
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BIIMIHY BiJl BIIOMUX pillleHb po3poOKa nepeadayae BUKOPUCTAHHS 3aIPOINOHOBAHUX
MPUHIINIIB aJanTallii:

- KinpkicTe 3ropranbHUX IIapiB MOBHMHHA BIAMOBIAATH KUIBKOCTI DIBHIB
pO3Mi3HaBaHHS BIAOUTKIB MaJIbI[IB €KCIIEPTOM.

- KinpKicTh KapT 03HAaK y N-My CBEPTOYHOE IIIapi Ma€ JIOPIBHIOBATH KIJIBKOCTI
O3HaK Ha n-My PiBHI pO3Mi3HaBaHHS.

- Kapra o3mak n-ro mapy, BIAMOBIAHA j-My O3HAKOK pO3MI3HABAHHSA
3B'SI3y€TbCA  TIABKM 3 TUMH KapTaMd O3HaK TIONEPEAHBOrO IIapy, sKi
BUKOPHCTOBYIOTHCS JIJIsl TOOYTOBH 3a3HaueHOi (irypwu.

- Po3mip siapa 3ropTku Asisi n-ro CBEPTOYHOIO IIapy MOBHUHEH OyTH JOPIBHIOE
PO3MIipy pO3MI3HAIOTHCS O3HAK HA N-MY 1€papXiyHOMY PiBHI.

- BukopuctanHs mapiB 3ropTKM HE TMOBMHHO CIOTBOPIOBATH T'€OMETPHUYHI
napaMeTpy O3HaK, BUKOPUCTOBYBAHUX JJISl PO3MI3HABAHHS B1JIOWUTKIB MAJIbIIIB.

bazytouncr Ha 3ampONOHOBAaHUX MPHUHIMIIAX 1 BUSBICHUX OCOOIMBOCTSIX
3aBJlaHHS PO3Mi3HABAaHHS BiIIOMTKIB MAalbI[iB PO3pOOJieHA HpPOLEAypa BU3HAYCHHS
CTPYKTYPHHUX TapaMeTpiB 3rOPTKOBOI MEPEkKi, MPU3HAYCHOI I BIOUTKIB TMAJbIIIB
oci0 B cucremi OiomerpuuyHoi ayreHTH(}ikauii. I[IpoBeaeni Komm'toTepHI
EKCIIEPUMEHTH TIOKa3alM 3aJ0BUIbHY TOYHICTH PO3Mi3HABAHHSA, IO MiATBEPIKYE
MEPCIIEKTUBHICTh 3alMpONOHOBAHUX pillleHb. BiAMOBiIHO 10 3araabHONPUIHATOI
METOJIOJIOTIi 3aCTOCYBaHHS HEMPOHHMX MeEpeXk B 00yiacTi 3axucTy i1Hdopmarii
OCHOBHI HamNpSMK{A TOAQIBIINX JOCTIIHPKeHb TIOB'SI3aHI 3 PO3POOKOI0 METOIY
ONTUMI3aIlil TapaMeTpiB 3rOPTKOBUX HEUPOHHUX MEPEXK, 10 BUKOPUCTOBYIOTHCS AJIs
O0lomeTpuyHoi ayreHTHdikaiii Ha 0a3l po3mi3HaBaHHS BIJOUTKIB  TaJbIIIB
KOPHCTYBaUiB.

BucHoBku. B pe3ynapTari mpoBedeHUX — JOCTKEHb  po3poO0sieHa
METOJI0JIOTIYHA 0a3a Ta Mmpoleaypa afanTtailii CTPYKTYpHUX MapaMeTpiB 3rOPTKOBOL
HEWPOHHOT Mepeki, MPU3HAYEHOT IS PO3Mi3HABaHHA BIIOUTKIB MaJIbIIB B CHUCTEMI
OlomMeTpu4HOi ayTeHTU(IKaIII].
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YK 004.6
Kpasuenko O.B'., Januenko O.B. 2
' nonenT kadenpy iHpOPMAIIHAX TEXHOIOTH MPOEKTyBAHHS
'Yepkachkuii 1epikaBHUIT TEXHOIOTIUHMI YHiBEPCHTET

[Ipodecop, 3aBimyBau Kadeapu IIJIOBOTO aJAMIHICTPYBAHHS Ta YyHOpaBJIiHHSA
IPOEKTaMHU.
> Vuisepcurer "KROK"

3acrocyBanns IT 3ac00iB 1151 OLiHKY BILIMBY 30BHIIIHBOI iHGopMaii
Ha KopucTyBaua Be0-cmijibHOTH
3acTtocyBaHHs 1HGOPMAIIMHUX TEXHOJOTIH y Pi3HUX cdepax KUTTS JTOJAUHU

JT03BOJISIE SIK TOJICTIIYBATH HOTO, TaK 1 KOPUTYBATU MIPUNHATI PIIlIEHHS OCOOUCTICTIO.
HakonuuenHs 3HaHb 4u MOTOYHOI 1H(opMalii BiAOYBAa€ThCS y CBOIM OULIBIIOCTI
3acob0aMM 1HTEpHET. YYacHUK BeO-CHUIBHOTH € TMPEACTaBHUKOM KOPUCTYBayiB
1HTEepHETY, iX 00’enHaHb: hopym, cropinka YouTobe kaHamy, rpymna B Mecemxepi,
coliajibHl CTOpiHKM B Mepexkax. [lpu pocnipkeHH1 1HQOpMAIliHHUX JDKepen 3a
JaHOI0 TEMAaTHKOIO BHUSBHJIOCS, IIO BEJIMKa KIJIbKICTh POOIT MPUCBAYEHA T'€HIEPHIM
BIIMIHHOCTI B CHpUUHATTI 1HpopMalii Ta BukiIageHHIO aymok [l1]. Indopmaris
MOJUISETHCS HA KOPHUCHY Ta HEKOPHUCHY (Ty, BiJl AKOI HEOOXITHO 3aXHCTUTHUCH).
JlanuM Temam mpucBsiueHi poboTu 6arathox BueHuX. OCcOOJIMBY yBary npuBepTarOThH
MUTaHHS BIUTMBY 1H(GOpMallii Ha JIOJMHY. Y4YacHUKA BEO-CIUIBHOTH PO3IIISAAEMO K
JIOAMHY, IO BOJIOJAIE OCOOUCTICHUMH XapaKTePUCTUKAMU, 10 HApiBHI 3 30BHIITHBOIO
iHpopMalli€l0 MalTh BIUIMB Ha Mpolec MNpUUHATTS pimenb. g moOyaoBu
MaTeMaTHYHOI MOJEJi BU3HAYEHHS TO3HWIIi yYacHHUKAa BEO-CHUIBHOTH BHUKOPHUCTAHO
METOJl aHaJorii Ha OCHOBI Mojenel MbK(azoBoi B3aemomii. OCHOBHHMH
XapaKTepuCTUKaMu € T- Yac CHUIKyBaHHS y4aCHUKIB Web-CHIJIBHOT; X — IO3MIs
y4acHUKa Web-CIIIbHOTH, 1110 MPUHMAE PillleHHs (X+ — PIIICHHS CTBEPAXKYEThCA, X
— pIIIEHHS 3MIHIOETHCA); Y — MO3UIS yYAaCHUKIB Web-CIUIBHOTH, L0 MPUIMArOTh
y4acTh Yy OOroBOpeHH1 (y; — CIIBMAIHHS TMO3UIIN, Y — HE CHIBIAJIHHS MO3UIIIN).
Po3B’s130k piBHsSHHA (1) mpeacTaBiisge y 3arajJlbHOMY BUTIISIAL (YHKIIIIO OYiIKYBaHOI
KOPHCHOCTI y BIAMOBIZHOCTI A0 Teopii MEpPCHEKTUB B YMOBaxX MOBEAIHKOBOI
€KOHOMIKH.

W = f{WI pj- U, T}, (1)
me Wi — 3Ha4YeHHS MO3MIIii ydacHHKA web-cminbHOTH y MOMeHT dacy fo; Pi —

MO3UIIIS YYaCHUKIB Web-CIIJIbHOTH, 1[0 BIUIMBAIOTh Ha JOCIIIKYBAHOTO; U _ 06'em
30BHIIHBOI 1H(pOpMallii, 110 BIUIMBa€ Ha Yy4YyaCHHUKAa Web-CHINbHOTH; — dac
CHiiKyBaHHA. JlaHi mapaMeTpu € HEUITKUMHU.

['pannuni ymoBH 1151 GyHKINT (GOpMyBaHHS MO3UIIIT y4aCHHUKA Web-CIiIbHOTH
IpU NIepexo/ii Mexi (opMyBaHHS MalOTh BUTJIS/L:

W =C
|xJ.=E' * Ha w ,

71



YipasaigHs po3BUTKOM TexHouaorin 2019

=Ly +1}~r":(}f:]

1=8-8& Ha
UWp D

W = {JC:]
|x1=3—.5‘—.!:| w‘ Ha UI? ) (2)
Wlymo =100 BEPXHiil Mexi oOnacti Q,

W|x2=£ =fi(x1) +Cs

ne Cz, G5, €y —3aneskHOCTI XapaKTepPUCTUK Y4aCHHKA web-CIIBHOTH 061acTi
Q). 3’scyBaHHs MO3MINT yYacCHUKIB BeO-CHIJILHOTH BiOyBaeThcs 3acobamu OoTa-
CHIBPO3MOBHHUKA, SIKUU Tepeaae naHi B iHpopMaliiiHy cuctemy o0poOku iHdopmarii
couiocniibHOT. Bepudikariis nanux BigOyBanacs Ha OCHOBI 300py TaHUX OJHOTO 3
YouTobe kanany, 1110 BUCBITIIOBAB MUTAHHS MIATPUMKHN OJHIET 3 MOJITUYHUX TTAPTIH.
VY Tabmumi 1 HaBeneHO 3MIHM TO3HUINI CIIyXadiB JaHOTO KaHaily mpotsroM 180
XBUJIHH.
Ta6auus 1. 3Ha4ueHHs BiICOTKOBOI MIATPUMKH MO3UIIIT MOJITUYHOI TAPTIi

Ha HWDKHINA oOacTti €,

Homep rpynu CepenHe 3HaYeHHH BiICOTKOBOI MIATPUMKH B
Ne OMHTYBaHOIO0 nepiox yacy (%, xB)
0 30 60 120 180
1 I'pyna miarpumku 1 23,5 25,1 36,8 32,6 34,1
2 I'pyna miarpumku 2 45,6 47,6 49,3 51,2 49,8
3 ['pyna migrpumku 3 5 6,5 7 5,8 5,1
4 ['pyna migTpumku 4 75,6 85 89 89 88,5
5 ['pyna migTpumku 5 36,8 38,9 42,6 45,6 41,3

BianoBigHO 10 MpOBEIEHOTO JOCIIKEHHS BIUIUB 30BHIMIHLOI 1H(OpMaIlii Ha
dbopmyBaHHs mNO3UIli € cyTTeBUM. OcoOM 3 TMO3MINEID X, HE 3MIHIOIOTH BJIACHY
MO3UIIIIO0, a MEPEKOHYIOTh 1HIMUX NPUUHATH 1i. 1le BUIHO 3 pANKIB TPYIH MIATPUMKH
2 Ta 4, BrumHYIM Ha rpymy 1 Ta 5 3 pizauIero 10 20% BITHOCHO MOYATKOBOI MO3HIII1
B Oik «+». HeratuBHa minTpuMka rpynu 3 CyTTEBO HE BIUTMHYJA Ha rpynu 1, 2, 4 Ta
5, ame 3miHa cdopmoBaHoi mo3uuii He Ounbmie 1%. Jlani BiAmoBigarTh rpadik
(GyHKIT KOPHUCHOCTI JUIsl YYacHMKa Web-CIUJIBHOTH y BIAMOBIIHOCTI 10 MPaBHUII
IIOBEIIHKOBOI €KOHOMIKH [2].

Crucok nitepaTypH:

1 Fedushko S. Kompyuterno-linhvistychnyy metod validatsiyi sotsial'no-
demohrafichnoho portretu uchasnyka virtual'noyi spil'noty. Lviv Polytechnic
National University Institutional Repository, 2010. http://ena.lp.edu.ua/bitstrea
m/ntb/20747/1/39-92-93.pdf (accessed 01.02.2019) (In Ukraina)
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YK 004.4
Mixaiinenxo B.M.', Bopoaaska €.B.>, KoiicrpyGos B.M.’
' TokTop TexH. Hayk, mpodecop, 3aBigyBauy Kadeapu iHPOPMALIHHMX TEXHONOTiH
MPOEKTYBaHHS Ta MPUKJIAJAHOT MAaTEMATUKH
JlokTop TexH. HayK, podecop
3 MaricTp mepmoro poxy HaBYaHHS 3a CIICI[iIbHICTIO KOMIT FOTEpH] HAYKH
KuiBchkuii HallloHAILHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTypH, YKpaiHa
Indopmaniiina cucremMa ynpasJiHHS NPOEKTAMHA
B MAJIONIOBEPX0BOMY OYyAiBHUITBI

3apa3 CKJIaJHO YSBHUTHU raiay3b OyAiBHHUIITBA 0e3 iH()OpMAaIIHUX TEXHOJOTIH.
OpHi€0 13 BaXJIMBHUX CKIAAOBHX 1H(QOPMAIIITHUX TEXHOJOTIH, AKI 3apa3 aKTUBHO
3aCTOCOBYIOTHCSI B OYNIBHUIITBI € 1HPOpMAIliliHI CHCTeMH yIIpaBJiHHS MpoekTamu. B
JOBITHUKY 3 ynpaBiiHHs npoekramu (anria. PMBOK Guide) indopmMmaiiiitna cuctema
yOpaBIiHHS MpoekTamMu (aHri. project management information system, PMIS),
BU3HAYAETHCS SIK CUCTEMA, SIKa HAJIa€ IOCTYII 10 1THCTPYMEHTIB CKJIaJJaHHS PO3KIIay,
CUCTeMH aBTopu3allli poOiT, cucteMu 300py Ta po3moaLTy iH(opmarii, 10
IpaIoTh B pexuMi oHnaiiH [1]. Bukopucranus PMIS mae Ha meti 3a0e3nedeHHs
CHIBIpalll, sKa JO03BOJSIE BUKOHYBATH POOOTY Kpalle, LIBUAIIE, ACIIEBIIE 4Yepes3
00’eTHAaHHS PECYPCIB 1 BUKOPUCTAHHS CIiIbHOI 1H(popMalii. EdexkTuBHa cmiBnpars
MOKpAIlye MPOAYKTUBHICTh, CIIPOIIY€E Ta ONTUMI3YyE NPOLEC MPUUHITTA PpIllEHb,
JoroMarae OTpuMyBaTH HOBI 3HaHHsS. bugbmicte cydyacHux PMIS peamizoBani y
BUTJISANI BeO-3acTOCYHKIB. 3a3Buyail, QpyHkiionan PMIS 3ocepemxyerscsi HaBKOIIO
TAKUX MOKJIMBOCTEM:

® VIOPABIIHHS pAMKaMHU, YaCOM, BAPTICTIO, PU3UKAMU IIPOEKTY;
® yIIpaBIIIHHS IJIaHOM POOIT, pecypcamMu IMPOEKTY;
® YMpaBJiHHSA JOKYMEHTALIEIO MO MPOEKTY [2].

PMIS HagatoTh 1HCTpyMEHTapiil [Jsl yNpaBIiHHSA TEPMIHAMH TPOEKTY 1
IUTAHYBaHHS, SIKI JO3BOJISIIOTH OpraHi3yBaTd poOOYMii Yac HAWKpalluM YHHOM 1
BIJICTTITKOBYBAaTH  3alHATICTE po0040i KomaHaW. MOXIHBOCTI  TUTAHYBaHHS
JO3BOJISIIOTh  3aKPIIUISITH 3aBJIaHHS 3a YYaCHUKAMH MPOEKTY, BIACHIIKOBYBATH
nporpec BUKOHAHHS 3aBllaHb, NMpPHU3HAYaTH PI3HUM pIBEHb MPIOPUTETY KOXKHOI 3
3aj1a4, a TaKOX YIPABJSITH TEepMIHAMHU peaii3allii MpoeKTiB. MOXXJIMBOCTI 10
yIOPaBJIIHHSA KOMaHJI0I0 (POKYCYIOTHCSI HA KOMaHIHOMY IPOrpeci, CTaTyCl BUKOHAHHS
3aBJlaHb 1 YMPaBIiHHI YacOM MPOEKTY, HEOOXITHOTO Ha BUKOHAHHS 3aBJaHb. TakKoXK
HAJAlOThCd MOXJIMBOCTI JJIE KOOPJAMHOBAHOI pOOOTHM KOMaHAM, 100 KOXEH
IpaliBHUK 3HAB MPO BCl 3MIHU B XOJ1 MPOEKTY. 31e01IbIIoro, Ieid (QyHKIioHa
3a0e3neyyeThesl 3a TOMOMOIOI0 TakuxX 3aco0iB sk aiarpama ['anta abo mepexeBuii
rpadik, cnucky pobiT Ta pecypciB mpoekty. PMIS 3abe3neuye komMaHay MpOEKTY
€MMHUM 1HOOPMAIIHHUM TMPOCTOPOM, IO € BAXKIUBOIO YMOBOK €(QEKTUBHOI
B3aemoii. BukopucranHs Takoi CUCTEMU HaJla€e JAENIeBUH 1 HAMIMHMMN 3aci0 mepenadi
1 30epirannsa iH(Mopmariii npo mpoekt. PMIS 3a6esneuye cxopuie mis GaummiB y
BUTJIANI JOKYMEHTIB, KpECJIEHb, 300paxeHb, II0 CTOCYIOTbCS MPOEKTY 1 SKi
BUKOPUCTOBYIOTHCSI BCIMa yYaCHMKaMHU MPOEKTY ISl JOCTYIy, YUTAHHS, JIPYKYy Ta
penaryBaHHs MatepialliB BIJMOBITHO J0 aBTOPHU3aIlii, CTBOPEHOI aJMIHICTPaTOpPOM
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npoekty. 3apa3 PMIS wacTto 3acTOCOBYIOTBCS B KamiTaJbHOMY OyJIiBHHUIITBI
BenMKkuMHU 3a0ynoBHukamu. [Iporte, 6arato dyHkIiN, siki HagaoThess PMIS, Oynu 6
mikaBi 1 i1 ApiOHMX 3a0yJAOBHUKIB, 110 TMPAIlOIOTh B CEKTOpl Majoro
HiANPUEMHUANITBA Y OymiBHULTBI. Llel cexkTop oXoIuitoe pi3HiI BUAU OYyIIBHUIITBA
HEBEJIMKUX OYJIMHKIB 1 MajguxX CHopys (MaJomoBEpPXOB1 >KHUTIIOBI OYIWHKH, HadHI
OyJIMHKU, KOTEK1, Tapaxki 1 MOJ.), a TaKO BUKOHAHHS PI3HUX BHJIIB PEMOHTHO-
OyniBenpbHUX poOIT. Mam mignpuemMcTBa y OyAIBHUIITBI B YKpaiHi IIHPOKO
mpelcTaBieHl y BUTIAAlL ApiOHUMX OyniBenbHUX ¢ipM Ta OyaiBeIbHUX OpHra.
Buxopucranass PMIS manumu mignmpueMcTBaMu ChOTOJHI HE € PO3MOBCIOIKEHUM,
yepe3 JOpPOKHEUYy Ta HEOOXITHICTh B HaBYaHHI BHKOPUCTAHHS IMX CHCTEM. Mu
BBA)KAEMO, 1110 MPOTPAMHUMN MPOIYKT, KU O peanizoByBaB 0a30BUN (PyHKIIIOHAT
kopnopatuBauX PMIS (mmanyBanHs, cxoBuile (ailyiiB, KOMYHIKaIlis), a TaKOX
PO3MOBCIO/IKYBABCS Y BUIJISAI BeO-CEpBiCY 3a MPUIHATHY IiHY, OyB OM aKTyaJbHUM
JUTISL MaJTUX TATPUEMCTB Y Oy IIBHULITBI.

Crporoani icHye Oarato TMOMNYJISPHUX YKPaiHCBKUX BeO-CaWTIB y BUIJISI
OyIiBEIbHUX TIOPTANIB, $KI HaJalOTh OE3KOIITOBHI CEpPBICH I PO3MIILICHHS
TEeHJIepiB Ha OyaiBesbHI poOOTH (OYIIBHUIITBO OYIWMHKY “MiA KIIHOY’, KOMIUIEKCHUN
peMoHT 1 moz.). Interpartist 6azoBoro ¢yHkiionanry PMIS B Takuii cepBic omnomMoria
Ou 30UIBIIUTH TOMYJIAPHICTH CaMOro OYJIBEILHOTO BEO-CEPBICY 3 MOMIK I1HIIUX
noAIOHMX pecypciB, Ta Jaja 0 MOXJIMBOCTI ISl MOHETH3aIlli BeO-cepBICY, SKIIO
HagaBaTu cepBic PMIS sk nomatkoBy miaTHy mociyry. Taka iHTerparis J03BOJUIA
6u BukopuctoByBatd PMIS sk 3aMOBHUKY, SIKMIT PO3MICTHB TEHAEpP B BeO-cepBici,
Tak 1 BUKOHABIIO, KU BIATYKHYBCSI Ha MPOIMO3UIII0. 3AMOBHUK OTPUMAE 3PYUHUIL
3aci0 JUIst KOMYHIKAI] 3 BUKOHABIEM, 3aC10 MOHITOPHHTY POOIT IO CBOEMY MIPOEKTY,
a BUKOHAaBEIlb, 31 CBOro OOKY, 3aci0 /sl 3BITYBaHHS IEpe]] 3aMOBHUKOM.

Cnmcok Jgiteparypu:

1. Project Management Institute PykoBoscTBo k CBOAY 3HAHUM MO YIIPABICHUIO
npoektamu (PykoBoacteo PMBOK) / Project Management Institute. — 2013. —
5-e n3panue. — C.84.

2. Zambare P., Dhawale A. “Project management information system in
construction industry” / Pranavraj Zambare, Arun Dhawale // International
journal of engineering sciences & research technology — 2017. — 6(7). — C.54-
60.
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Jdomanenbka I.M.
JOLEHT Kadeapu 1HTENEeKTyaIbHUX Ta IHPOPMAIIITHIX CUCTEM
KuiBcrkuit HationanpHUM yHiBepcuteT iMeH1 Tapaca IlleBuenka
YaockoHaeHHs 3MicTy qucuMIuIii cneniagizamii « [IITyuyHuii iHTeJeKT»
3aco0aMM XMapHUX TE€XHOJIOTIi

XMapHi TEXHOJIOTil CTaJlM MOXJIMBI 3aBISKU OYpXJMBOMY PO3BUTKY
amapaTHOro 3a0e3MEeYeHHs: TOTYXKHICTh TMPOILECOPIB POCTE 3 KOXHUM JHEM,
PO3BUBAETHCS OaraTosiiepHa apXiTEKTypa, 3POCTAIOIOTh OOCATH >KOPCTKUX JIHCKIB,
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IHTepHEeT-KaHaIM cTainu Habarato mmpiie 1 mBuame. CyTHICTh XMapHUX TEXHOJIOT1H
MOJIATAaE B TIEpEeHEeCEeHHI OOpOOKM JaHUX 3 MEPCOHAIBHUX KOMM'IOTEPIB 1 pOOOUYUX
cTaHuii Ha cepBepu BcecBiTHROI Mepexi. KopuctyBau He Kymye oOYHCIIIOBaNIbHI
nporpaMu Ta KOMIUIEKCH, a BHUCTYIAa€ SIK iX OpeHIap, SIKOMY HaJarThCs pi3HI
nocnyrd. Takum 4MHOM, XMapa - 11e He caM [HTepHeT, a BeCh TOW Hadip amapaTHOTO i
MPOrpaMHOTO 3a0e3MeUeHHs, KUl 3a0e3neuye 0OpoOKy Ta BUKOHAHHS KIEHTCHKUX
3amad. PeanisiMu ChOTOACHHS € 3POCTaHHS MOIMYJSIPHOCTI XMApHUX TEXHOJIOTIH B
oinpinocti IT-komnaniii 1 motpeba B kBandikoBaHux ¢axiBIisgX B AaHii chepi.

[Ile onHi€ro TEHACHINIEID, SIKa CTPIMKO PO3BUBAETHCS 1 3aXOMMIa MaiyKe BECh
CBIT € BIPOBA/DKEHHS B Oi3HEC TEXHOJOTIM IMTYy4yHOTO 1HTENEeKTy. ChoromHi
TEXHOJIOTI] IITYYHOTO 1HTENEKTY 3HAXOMIATh 3aCTOCYBAaHHS B MEAMLIMHI, PUTEWII,
¢diHaHCOBOMY CEKTOpi, BUPOOHHMITBI Ta 3abe3neueHHi Oe3neku, B 3MI ta iHmmx
ramy3sx. lloemqHaHHS IITY4HOTO IHTENEKTY, MAIIMHHOTO HaBYaHHA 1 JIaHUX,
30epeKeHuX 3a TOTIOMOTOI0 XMapHUX TEXHOJIOTiH, MPU3BEIIO 10 TOTO, IO 1 ITYIHOTO
IHTEJIEKT, 1 JIIOJM MOXKYTh aHami3yBaTH 1 30upatu OuIblle NaHUX, HDK OyJb-KOJIU
panime. [1o cyTi, MO€AHAHHS IITYYHOTO 1HTEJIEKTY BXKE CTaJO0 3BUYHOIO YAaCTHHOIO
HAIIOTO MOBCSIKICHHOTO KUTTSL.

['oTyroun crenianicTiB HanpsaMy TiAroToBku «KomIm’roTepHi HayKuy», CydacHi
YVHIBEpPCUTETH TOBHWHHI MOAOAaTH MpO BMNPOBAKEHHS B HABUAIBHHUNA TIPOIIEC
AUCLMILIIH, 5Ki O 3a0e3meuyBann MaOyTHIX (haxiBILiB TEOPETUYHHUMHU OCHOBAMH Ta
NPaKTUYHUMU HaBUYKAMH POOOTH 3 XMapHUMU TexHojiorisiMu. Kpim toro, ocobnrpa
yBara IIpW MIATOTOBIII MaiOyTHIX (axiBIiB 31 IITy4HOTO 1HTEJNEKTYy IIOBUHHA
NPUIUISTACH XMapHUM Tu1aTopmam, SKi MPOTOHYIOTh IIUPOKHA apceHall Cy4yacHUX
3ac001B MAIIMHHOTO HABYAHHS.

Tax six icHye 6arato iHCTpYMEHTIB MAaIIMHHOTO HaBYaHHS BapTO iX PO3AUIUTH

Ha miaTtdopmu 1 Oi6mioreku. Ilnatdpopma Hamae Bce, 1m0 MOTPIOHO AN 3aAMYyCKY
IIPOEKTY, B TOM Yac sk 010J1i0TeKa HaJa€ TUIbKH TUCKPETHI MOXIMBOCTI. OHIaliH-
miaTGopMu MOXKYTh HaJaTH BCl TI MOXJIMBOCTI, Kl JOCTYIHI B 1HCTPyMEHTax
MAIIMHHOTO HAaBYaHHS 1 HaBITh OUIbIIE, TaK K PO3POOHHKAMH TaKUX IIATHOPM €
kpamii (axiBii B miit cdhepi. Taki matopMu HATAIOTH MOKIMBOCTI JIJIs1 3aBEPIICHHS
MPOEKTYy MAIIMHHOTO HABYAHHS BiJ TOYATKy MO0 KIHIA. A caMme, aHami3 [aHHX,
MiJTOTOBKA JaHUX, MOJIEIIOBaHHs, OIliHKA 1 BUOIp anroputmy. OCHOBHI TpaBIll Ha
PUHKY XMapHHX IJ1aTGOopM MaIIMHHOTO HaB4YaHH:A[ 1 |:
Google AutoML 6a3yeTrbcs Ha HaWCywyacHIIMX AOCTIKEHHsIX kommadii Google.
AutoML - ne HaOilp 1IHCTPYMEHTIB MAIIMHHOTO HAaBYaHHA, KU JO3BOJHUTH JIETKO
HABYaTH BUCOKOIMPOAYKTHUBHI INTMOOKI MepexkKi, He BUMararouu BiJ KOpUCTyBauya MaTH
HISIKUX 3HaHb MO IIMOOKe HaB4YaHHA a0o0 Al; Bce, 1110 BaM MOTpiOHO, BU3ZHAYAIOTHCS
nanumu. B cepgici Cloud AutoML kopucTyBadi MOXKyTh CTBOPIOBATH CBOi MOJIEII 3a
nonomoror rpadiusoro intepdeiicy. Moro oco6iuBicTe momsrae B TOMYy, IO
KOPHCTYBa4 3aBaHTaXy€ B HbOTO BHUXIJHI JaHI 1 po3Midae iX, aje ONTUMI3ALI€I0
apXITEKTypH MOJIENI ISl KOHKPETHOTO 3aBIaHHS 3aiiMaEeThCsl HEUPOCETh.
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WatsonAnalytics kommnanii IBM npomnoHye MOXIMBOCTI IPOTHO3HOTO aHAII3y
Ta Bi3yami3auii JaHuX, 1 AlanoroBuil Tum iHtepdeiicy. BoHa aBTOMaTu4HO pOOUTH
CKJIaJIHy MaTeMaTHKy, 100 MOKa3aTh HalOLIbIl 3HAa4Yyl( (akTH, 3aKOHOMIPHOCTI 1
BiTHOCHHU. be3KoITOBHA BEpCisi MPOMOHYETHCS 3 OOMEKEHHSIMHU Ha OOCSTH JaHUX.

Amazon Machine Learning - 1ie cepBic, SKUM Haga€ MOXKJIUBOCTI IS
PO3pOOHMKIB BCIX PiBHIB KBaji(ikaiii BUKOPUCTOBYIOYM TEXHOJOTII0 MAIIWHHOTO
HaByaHHsI. Amazon Machine Learning Hagae iHCTpyMeHTH Bi3yamizamii 1 MalcTpiB,
AKi BeAyTh Bac dYepe3 MpoIec CTBOPEHHS MOeN MAallMHHOTO HaBYaHHS Oe3
HEOOX1THOCTI BUBUCHHS CKJIAIHUX aJTOPUTMIB 1 TexHosorid ML.

BigML - ne mnatdopMa MalmMHHOTO HABYaHHS HA OCHOBI XMapH 3 MPOCTUM Y
BUKOPHUCTaHHI rpadiunuM iHTepdeiicom. BoHa Takoxk Hamae mpocTi MEXaHi3MHU IS
BKJIIOUEHHSI cTBOopeHux wmojenei B nomatku yepe3 REST API. ITlocmyry moxkHa
BUKOPUCTOBYBAaTH B PEXUMI BHUPOOHUIITBA a00 B pEXUMI po3poOku. Pexum
pPO3pOOKH € OE3KOIITOBHUM, ajie OOMEKYEThCS PO3MIpOM 3aBAaHb, SKI MOJXKHA
3aBEPIIUTH.

Azure Machine Learning - XmapHuil cepBiC AJii BHUKOHAaHHS 3aBJaHb
MIPOTHO3HO1 aHATITUKH, 32 JOMOMOTOI0 SKOTO MOKHA JIETKO CTBOPIOBATH MOJEII 1
IHTETpyBaTU iX B IMPOMHUCIIOBI pilieHHS. Bu 3MoxkeTe MBUAKO 1 6€3 JOMOMOTrH
CIellaIbHO HABUCHHMX AaHAJITUKIB TEPEBIPATH Pi3HI TIMOTE3H, BUKOPUCTOBYHOUHU
TIJIBKU IHTEpPHET-Opay3ep Ha Oynb-IKOMY KOMI'IOTEpl B Oyab-skiii Touwi cBity. Llle
OJlHa TiepeBara - II€ MOXJMBICTb PO3POOKH MOOUIBHOTO 3aCTOCYHKY, IO
BukopucToBye Azure ML B poii back-end cepgicy.

CruCoK JliTepaTypH:
1. Aprtiko M. E. Onnaiin miargopmu MalltuHHOTO HaBYaHHS // Monoauii BYUSHUH.
- 2016. - Ne12.4. - C. 11-13. - URL https://moluch.ru/archive/116/32168/ (narta
3BepHeHHs: 13.03.2019).
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KanguaaT TexH. HayK, JOLEHT, TOLEHT Kadeapu iHPopMaIliiHUX TEXHOIOT1N
KuiBchkHii TOProBeIbHO-€KOHOMIYHUM YHIBEPCUTET
Ouinka Ta Bifg0ip NpoeKTiB 32 JONMOMOTI0I0 HEYiTKMX MHOKUH

[Iporecu po3poOKM, BIPOBAKEHHS Ta YIIPABIIHHSIM MMPOCKTAMU € CKIIATHUMU,
TPUBAIUMU, 0araTOBapTICHUMH Ta pPeCypCcHOMICTKUMHU. EQexTrBHE miaHyBaHHS Ta
yOpaBIiHHSI  MpoeKTamMu noTpedye  BpaxoByBaTu  Oe3miy  QaktopiB, 5Kl
XapaKTepU3yHThCS BUITQJIKOBICTIO,  WMOBIPHICTIO,  0araTOBaplaHTHICTIO,
HEMOBHOTOO Ta HEBU3HAUCHICTIO.

SAx mnpaBwno, s BUPIMICHHS 3aBAaHb €(QEKTUBHOTO ITUTAHYBaHHS Ta
YIOPaBIIIHHS MPOEKTaMU 3alydaeThCs amapar Teopii WMoBipHOcTel. OgHak B psji
CUTYyallill, 3acTOCYBaHHS Teopli WMOBIPHOCTEH TNPEICTABISAETHCS HEIOCTATHBO
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KOPEKTHUM 1 00TpyHTOBaHUM. [IpMUMHOIO IILOTO € HecTaya HAsSBHUX JAHHX, IO HE
JI03BOJISIE 3 IOCTATHIM CTYTIEHEM BIIEBHEHOCTI BCTAHOBUTH a/ICKBATHICTh OOPAHO1 JIs
omucy curyarii iWmoBipHicHOI Mojeni [1]. CydyacHUM MEpCrEeKTHBHUM HAMPSMKOM
MOJIEJIIOBaHHSl PI3HOTO BHJlY HEBU3HAYEHOCTEW € Teopis HEYITKUX MHOXUH. B
paMKax Teopii HEYITKMX MHOXHUH po3poOsieHo Metoau (Qopmamiszaiii Ta
MOJIETIIOBaHHS MIpPKyBaHb JIIOJUHH, TAKUX MOHATH SIK "OLIbII-MEHII BUCOKUN PiBEHb
1HmiT", "cTilike MOoJI0XKeHHS Ha puHKY', "OuThIn HiHHUK" Ta 1HIIe. CTOCOBHO 10
npoOJieM TIJIaHyBaHHS Ta YIPaBIIHHS MPOEKTAMU 13 3aJyYEHHSIM Teopii HEUITKUX
MHOXXHH MOYHA BUJIJIUTH HACTYIIHI TUIIX 3a/1a4:

- BU3HAYEHHS B HEUITKIA (OpMI MOYATKOBUX KUIBKICHMX TOKa3HUKIB Ta
BUKOHAHHS HAJ] HUIMU HEUITKUX OIEepaIliidi 3 METOI0 OTPUMAaHHS KIHIIEBUX MTOKA3HUKIB
MPOEKTY Y BUTJIAJII HEUITKUX YHCEIT;

- OI[IHKA SKICHUX MOKA3HUKIB MIPOEKTY Ha OCHOBI HEYITKUX MHOKHUH;

- BUPOOJICHHSI pIIIEHh IO TMPOEKTY Ha OCHOBI HEYITKOi JIOTIKH
(KOHCTPYIOBaHHS HEUITKOT €KCIIEPTHOT CUCTEMH).

[lepmmit Thm 3a7a4 TO KOXKHOMY TIOYAaTKOBOMY IapamMeTpy MoTpeoye:
BU3HAYEHHS HIOKHBOTO, BEPXHBOTO Ta HAMOUIBII BIPOTIIHOTO 3HAYCHHS,
BIIMOBIAHUX (PYHKIN MPUHAICKHOCTEH; CTBOPEHHS MO KOXKHIM 3 HUX MHOXHUH O-
piBHA Ta (QopMyBaHHS Ha iX OCHOBI 3a BIAMOBITHUMH (opMyrIaMu MaTpHIll
JIOCTOBIPHUX 3HAYEHb BHUXITHOTO MOKa3HUKA. [Ipyruil TN 3a1a4 BUKOPUCTOBYETHCS
MpU OIHII SIKICHUX TMOKA3HWUKIB 1HBECTHUINIHHOTO mpoekTy. [IpukimamamMu Takux
MOKAa3HWKIB MOKHA Ha3BaTH I1HHOBAIIWHICTh MPOEKTY, BIAMOBIIHICT IPOEKTY
CTpaTeriyHUM IIJIIM KOMIaH1i, €KOJIOTTYHICTh POEKTY, BIUIMB Ha penyTailito Gpipmu
Ta iHIIe. SIKICHI MOKa3HUKU 3a3BUYaAl MPEJACTABIISIOTHCS Y BUTIISAL OQIBHOI OILIIHKH,
10 TPOCTAaBJSIETbCA OJHMM ab0 AekiIbkoMma ekcrmepramu. Hamami GanbHa mikana
NEPEBOJUTHCS B YHUCIIOBY. 3 YHUCEI, SIKI OTPUMaHI 3a PI3HUMH MMOKAa3HUKAMHU OJJHOTO
OpoeKTy, (GOPMYEThCS OJMH YHUCJIOBHM TMOKAa3HUK, 1 JaHa 3arajbHa OI[IHKa
BUKOPUCTOBYETHCSI B MPOLIECI paHXKUPYBaHHS MPOEKTiB. [1osiBa HEUITKUX MHOXKHH
JI03BOJIIIIO 3POOUTH TPOIEAYPY MEepPeXxoay Bia OanbHOI MIKATW JO YHUCIOBOT OLTBII
THYYKOIO 1 aJeKBaTHOIO JO0 MHCJICHHS JIIOJWHHU-CKCIepTa. Y pasi, KOJIM TIpH
OIIHIOBaHHI TIPOEKTY PpO3TISAAEThCS KUIbKA TIMOKA3HUKIB, SK SKICHUX, TaK 1
KUIbKICHUX, 3'SIBJIIETbCS HEOOXIJHICTh B 3BEACHHI HAOOpPY OTPUMAHUX OI[IHOK [0
OJIHI€T 3arayibHOI (1HTerpanbHO1) oriHku. [Iporec 3BeneHHS mependayae BUKOHAHHS
TaKUX JIA: 3HAXOJDKEHHS BIJHOCHOI Bard JJIsl KOXKHOTO IOKA3HUKA; OI[IHIOBAHHS
KOXXHOTO TOKa3HUKa TMPOEKTYy HEUITKHUM YHCIOM; HOPMYBaHHS KUIbKICHUX
MOKa3HWKIB,  arperyBaHHs HEYITKUX OIIHOK IPOEKTY 13 3aJaHMMHM Baram 1
OTpUMaHHA 3arajibHoOi OIIHKK TpoekTy [1]. Tperiit Tun 3agay nmorpedye moOya0BU
CUCTEMH HEUITKOTO BHUBEJICHHS, SIKE MOB’S3aHO 3 BU3HAYEHHSIM BXIJIHUX Ta BUXITHUX
napaMeTpiB, BIAMOBIAHUX IM JIHTBICTUYHUX 3MIHHMX Ta TEPM-MHOXHUH y (opmi
BU3HAUCHUX (YHKLIA MPUHANEKHOCTEH, aJIrOpuUTMy HEYITKOTO BHUBEICHHS
(Mamdani, Tsukamoto, Sugeno HynbOBOro abo meprioro mnopsaky, Larsen) Ta

77



YipasaigHs po3BUTKOM TexHouaorin 2019

dbopMyBaHHS MpaBU BUBEJACHHS Y (POPMI BUCTIOBIIIOBAHb 3 BUKOPUCTAHHSIM JIOTTYHUX
omepariii. [loOymoBy cuCTeMH HEYITKOTO BHBEICHHS MOXHA peali3yBaTh B
cepenoBuine nakery Fuzzy Logic Toolbox cuctemun MATLAB.

Jlnst oTprMaHHs OUIbII OOTPYHTOBAHUX MapaMeTpiB GYHKIIIN MpHUHAICKHOCTEN
JUTSL JTIHTBICTUYHUX 3MIHHMX Ha OCHOBI €KCHEPUMEHTAJIbHHMX JaHUX Ta MPOBEICHHS
HEYITKOTO JIOTITYHOTO BHUBEJAEHHS HEOOXITHO 3allyYdTH TEXHOJOTI HEYITKUX
HeWpoHHNX Mepex. [100y0By amanTuBHOI HEMPOHHO-HEUITKOI CUCTEMH BUBEICHHS
MOKHa pearnizyBaTu B cepenoBuil rpadiudoro pemakropa ANFIS Editor makery
Fuzzy Logic Toolbox cuctemu MATLAB.

Takum 4MHOM, 3aCTOCYBaHHS TE€OPIi HEUITKMX MHOXHUH BIJIKpPUBAE HOB1 METOIU
1 MOXJIMBOCTI JiJIi BHPINICHHS 3aBJaHb OIlIHIOBAHHS TMPOEKTIB. [ HYYKICTH 1
MNOTYXHICTb METOJIIB TEOpil HEYITKUX MHOKHUH JO3BOJISIOTH PO3TIAAaTH iX SK
NepPCIeKTUBHUM 1 eeKTUBHUHN 3aci0 JJisi BUPIIMICHHS PI3HUX 3aBJIaHb YIIPaBIIHHS
IPOEKTaMHU.

Cnmcok Jgireparypu:

1. 3acrocyBaHHsI Teopli HEUITKMX MHOXHUH 10 3amadi (opMyBaHHS MHOPTQesis
nmpoekTiB. Pexxum moctymy: https://docplayer.ru/33673581-Primenenie-teorii-
nechyotkih-mnozhestv-k-zadache-formirovaniya-portfelya-proektov-1.html

2. CepBicu MATHCAD 14: peanizaliis TE€XHOJOTIH €KOHOMIKO-MaTEMAaTUYHOTO
moxaemtoBanHs.  Jlekmis 6. Hewitki MHOXuWHHM. Pexum  gocrtymy:
https://www.intuit.ru/studies/courses/3681/923/lecture/22883

YK 373.3:004.75
Bop3os }0.0.', T'ooBatuii P.P.%, MarepoBcbkuii 51.0.°
' K.T.H., TOeHT Kadeapu YNpaBIiHHA HPOEKTaMH, iHGOPMAIifHIX TEXHOJOTii Ta
TeJIEKOMYHIKaIlii
? K.T.H., BUKJIaa4 Kadeapy yIpaBIiHHS IPOeKTaMy, iHGOpMALiiHIX TeXHOIOTIH Ta
TeJIEKOMYHIKaIlii
> cTyneHT
JIbBIBCHKHIA Iep>KaBHUN YHIBEPCUTET O€3MEKH KUTTENISITBHOCTI
Oco01MBOCTI 32CTOCYBAHHSA KOMII’FOTEPHOI0 MO EJII0BAHHSA
JJI51 MOKPAIlleHHs] HABYAJIBHOTO MPoIecy

BrnpoBamxenHs 1HGoOpMaIlifHUX TEXHOJIOTIM B HaBYaJIbHMI MIpOIleC Haaae
MOXJIMBICTh BUKOPHCTOBYBAaTHM Cy4YaCHI METOAM HaBUYAHHS: EJIEKTPOHHI KYypCH,
KOMIT IOTepHU30BaHi JIabOpaTOpHiI CTEHAHW, METOIM AMCTAHI[IHHOTO HaB4YaHHI. B
KJIACUYHOMY BapiaHTi Uil MPOBEACHHSA J1a0OpAaTOPHUX Ta MPAKTUYHUX 3aHATH 3
KOMIT'FOTEpPHOI CXEMOTEXHIKM HEOOXiJHI creliaai3oBaHl CTEHAW, BUMIipIOBajbHA
amapatypa Ta HasSBHICTh BIANMOBIAHOI eJleMeHTHOI 0a3u. BukopuctanHs x
BIAMOBIHOTO MPOTPAMHOT0 3a0€3MeUeHHs 3 KOMIT IOTEPHOTO MOJETIOBaHHS HAJa€
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MOXJIMBICTh MPOBOJUTHU JOCIHIIKEHHS y BIPTyaIbHOMY CEPEIOBHUILI 3 MOYKJIUBICTIO
BHECEHHS 3MiH B IIPOIIEC MOJICIIIOBAHHS B peajlbHOMY BUMIpI Yacy.

Ha nmanuit wac ans KOMII'IOTEPHOTO MOJEIIOBAHHS €JEKTPOHHHUX CXEM Ta
IPUCTPOIB BUKOPUCTOBYIOThCS Tak 3BaHl Spice-cumynsatopu: OrCAD, Micro-Cap,
NIMultisim Ta iam. Po3poonukom NIMultisim € kommanist National Instruments.
3a paHumu Kommadii, mporpamMHuii mpoaykt NIMultisim BUKOPHUCTOBYETHCS B
HaBYaJIbHOMY Tpotieci yHiBepcutetamu Crnonyuenux lltaTiB Amepuku Ta iHIINX
KpaiH CBITY.

3acTOCyBaHHSI KOMII'IOTEPHHUX BIpTyaJlbHUX JIabopaTopii B HaBYAIBHOMY
npoleci ycyBae mpooOseMy 3abe3neueHHs KOXXKHOTO PoOOoYoro Miclsd pealbHUMHU
CTEeHJIaMHU Ta BHUMIPIOBAJILHOIO arapatryporo, JO3BOJISIE MOJCITIOBATH PI3HOMAHITHI
€JIEKTPOHHI CXEMHU Ta JNOCHIIKYBaTH iX PEXUMHU POOOTH, MPOBOJUTU ACTaTbHUMN
aHai3 OTpUMaHMX pe3ynbTaTiB. Taki maboparopii HaAalTh MOXJIUBICTH
HaBYAJIBHUM 3aKJIaJlaM 3HaYHO MOKpallyBaTH METOJMKY HaBUAHHS Ta PO3BUBATHU Y
CTYJEHTIB HABUYKHN KOMII IOTE€PHOTO JOCIIKEHHS.

Bukopucranns  BipTyaJbHHX JabopaTopiii mOpu  MOPOEKTyBaHHI  Ta
JOCIIPKEHH] €JeKTPOHHUX CXEM Ma€ TepeBary B TOMY CEHCl, II0 MOMHJIKOBI
3’€¢qHAaHHS B CXEMi, BUKOPUCTAHHS HEBIAMOBIIHUX €JIEMEHTIB MpPU MOICIIOBaHHI
HE Hece HeOe3MeKW TMOPYUIEHHS CXEeM Ta YPaKEeHHS €JIEKTPUYHUM CTPYMOM.
HesipHe mijx’eqHaHHA BUMIPIOBAJIBHOI anapaTypu HE 3arpoXKye BUXOJOM ii 3 Jafdy,
10 MOX€ B10yBaTHCS NMPU BUKOPUCTAHHI peaJbHUX JAa0OPATOPHUX CTEHJIB Ta
BUMIPIOBAJIbHOI amapaTypu. MeToro mnpoBeJeHHs J1a0OpaTOPHUX MNPAKTHUKYMIB Y
BipTyadbHI jabopaTopli € 3acBOEHHS HaBHUYOK POOOTH 3 BIpTyaJbHUMHU
npujgagaMi, OIMAaHYBaHHS  METOJAUMKM  KOMIT FOTEPHOTO  MOJENIOBaHHA  Ta
JOCIIIKEHHs eEeKTPOHHUX cxeM. [[ns 3a0e3nedeHHss mpoBeaeHHs 1abopaTOPHOTO
OpakTUKyMy 3 Jucuuiuiiag  «KoMIm’ioTepHa CXEeMOTEXHIKa» MPOMOHYETHCA
3aCTOCYBaHHSI  MPOrPaMHOr0  KOMIUIEKCY  KOMII FOTEPHOIO  MOJEIIOBAHHS
€JeKTPOHHUX CXeM Ta MpucTpoiB Multisim kommanii po3pobHuka National
Instruments. KomnaHis-BUpOOHUK BUIycTHJIa OE3KOIITOBHY BEpCiI0 MpOrpaMu
Bepciss NI Multisim Analog Devices Edition, sika mae nuiie oOMeXeHHS IO
3aCTOCYBaHHIO KIJIBKOCT1 €JIEMEHTIB B OJIHIM cxemi. [laHa mporpama BUKOPHUCTOBYE
cragaapTHuil iIHTepPeric Windows 1 € 1y»e 3pydHOI0 y BUKOPUCTAHHI.

[Iporpama MicTUTh BeJMKY O10710T€KYy €JIeMEHTHOi 0a3u, siKka BKJIIOYAE
MacHUBHI €JIEMEHTH, aHAJOTOBI Ta HU(POBI MIKPOCXEMH, €JIEMEHTHU >KUBJICHHS,
KOHTpOJIEpU, II0 JO3BOJIIE MOJIETIOBATH EJIEKTPOHHI CXeMH. TakoX ICHYe
MOXJIMBICTh JOMOBHEHHS CTaHAApTHOI O10J10T€KHM BIACHUMHU KOMIIOHEHTaMHU.
Amnami3 (QYHKIIOHYBaHHS CcxeM 3a0e3leuyeTbcs HAO0OpOM  PI3HOMAHITHUX
BUMIpIOBaJIbHUX NpuianiB. [Iporpama Hamae MOXIUBICTH 30epexkeHHs 310paHoi
CXeMHU IJisi TOAANbIIol poOOTH Ta BUKOPHUCTaHHI 1i IPU MOJEIIOBaHHI OLIbII
CKJIaTHUX MpUcTpoiB. [Iporiec MoaeatOBaHHS CXEMH, MMiA’€THAHHS BUMIPIOBAJIbBHUX
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NpuiIaaiB, BUKOHAHHS BHUMIPIOBaHb Ta OTPUMAaHHS pe3yJbTaTiB BiAOYBa€ThCS 3a
THMH X NPAaBHJIAMH, 1110 1 B peaIbHUX YMOBax.

[lepenbavueno BeNMKY KIABKICTh PEXUMIB aHaAi3y JaHMX eMYyJslii, BiX
IPOCTUX 10 CaMHUX CKJaJHUX. 3BHYANHO, BIpTyaJlbHE MOJENIOBAHHS HE B 3MO31
3aMIHUTH HAaTypHOTO MOJETIOBAHHS Ta JOCHIKEHHS, al)ke B pPEalbHOMY
JOCIIIPKeHH] HEOOXiTHO MPOBOJMUTH HAIAIITYBAHHS €JIEKTPOHHUX CXeM i iX
npaBuiibHOrO (yHKUiOHyBaHHS. [IpoTe BHOpoBamkeHHS Ta 3aCTOCYBaHHS
BIPTYaJIbHOTO KOMII FOTEPHOTO MOJIETIOBAHHS JUIsI MPOBENEHHS J1abopaTopHUX
NPAaKTUKYMiB 3HAYHO PO3IIMPIOE MOKIMBOCTI MPOBEACHHS JOCIIIKEHb Ta 3HUKYE
3aTpatu. Taki 1abopaTopHi MiCIs JIETKO MiIar0ThCs MOJIepHi3allii, 3a0e3neuyoTh
MOXJIMBICTh YPI3HOMaHITHEHHS Ta YCKJIaAHEHHS 3aBJaHb.

Cnmcok Jgireparypu:

1. T'opbatiok P. Komm’rorepHe MoOJENIOBaHHS Yy MATOTOBII MalOyTHIX
1H)KEeHepiB-meaaroriB A0 npodeciiinoi mismbHOCTI. // HaykoBi 3amucku. Cepis:
[Tenarorika. — 2009. — Ne 3. — C. 222 — 229.

2. Xepuutep M. E. Dnextponnoe moaenupoanue B Multisim / M. E.
Xepuutep. — M. : ZIMK, 2010. — 488 c.
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Honcharenko Tetyanal, Lyashchenko Tamara’, Lyashchenko Mariya3
' Ph.D., Senior Lecturer of the Department of Information Technology
> Senior Lecturer of the Department of Information Technology
3 student
Kyiv National University of Construction and Architecture, Kyiv
Information technologies for 3D modeling
for construction and architecture

3D modeling is a modern information technology for constructing a three-
dimensional model of an object in three-dimensional space based on professional
graphic software products. Modern technologies of three-dimensional modeling and
professional programs for 3D modeling provide unlimited possibilities for creating
3D models of objects of various sizes and levels of complexity, as well as to produce
and test product prototypes. Highlight the main areas of application of 3D modeling:
the manufacture of a prototype product; development of volumetric animation;
preparation of the presentation of the new product; testing the functionality and
design of a new product; the creation of outdoor advertising and advertising layouts;
packaging design of goods, printed materials and POS-materials; 3D prototyping in
architecture and design; designing molds for casting; computer games, cinema, etc.

The most famous and professional software products for building and editing
three-dimensional models are: Rhinoceros 3D, Blender, Sweet Home 3D; SketchUp
Make, Sculptris, Autocad u 3Ds MAX.

Rhinoceros 3D is a three-dimensional modeling program that allows you to
create objects according to the principles of NURBS geometry. A significant
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advantage of the Rhinoceros 3D program is its openness in everything, starting with
the open source OpenNURBS code and the free software development kit SDK
(software development kit), which allows anyone who wants to create plug-ins. Vivid
examples of such plug-ins are T-Splines, the Nurbs-compatible polygon modeling
package embedded in the Rhino and Grasshopper, and the parametric modeling
module that is integrated into the program. Having described all the necessary
parameters, you can create an algorithm by which the model will be built. The
Visual ARQ plugin allows you to use ready-made standard structures for modeling.
For example, in architecture it is: wall, ceiling, roof, window, door, and many others.
In other industries it may be completely different elements. In any case, you will only
need to specify the dimensions and, if necessary, create a specification, and not draw
the entire model from scratch. The V-Ray plugin contains a set of popular renders
with which you can change the display of the model. It allows you to create beautiful
presentations of future projects that make them more attractive in the eyes of
potential customers or investors.

The Flamingo nXt plugin is used to create more photo-realistic renders. The
plugin contains a large set of textures, plant models and other libraries. It is also well
optimized for multithreading and can efficiently use PC resources. The Brazil plugin
is a visualizer for architects, interior designers and computer graphics specialists. The
using of a variety of light sources, reflections, colors, shadows, transparency, make
the picture incredibly realistic and colorful.

The Penguin plugin is used to create simple sketches, technical illustrations,
drawings, and animation. Clayoo plugin is designed to create arbitrary shapes of non-
standard embossed objects and sculptures. With it, you can create an unusual
sculpture composition with homogeneous, colored, matte and embossed surfaces.
Also, this plugin is used in the automotive, furniture and jewelry fields.

Most professionals use the Rhinoceros + T-Splines + Grasshopper bundle.
Such a software package can easily cope with almost any tasks that a professional
CAD engineer, architect, designer, and especially a simple 3D modeling amateur may
face.

The main purpose of Rhinoceros 3D is the creation of polygonal curves,
geometrically complex surfaces and their further transformation into 3D models.
Rhinoceros 3D is used primarily for engineering and design purposes in construction
and architecture. Modeling in Rhinoceros 5 is performed using NURBS technology,
in which curves are constructed using dots, and then the surface is reconstructed
using these curves. The combination of surfaces allows you to create a 3D model, so
more or less complex curvilinear structures with regular smooth shapes are created in
stages.

Thanks to the support of all common formats (3ds, ai, dwg, dxf, skp, stl, obj,
etc.) the finished model can be immediately output to any 3D printer.

The program Rhinoceros 3D, in spite of its apparent simplicity, refers to
professional applications for 3D modeling. The use of information technology will
allow the creation of parametric drawings (both in Autocad) and 3D models (as in
3Ds MAX).

Referenses:
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1. Alexander, P., Naveen, V., Romesh, K., Hanns de la Fuente-Mella and
Luiza, M., (2015). Traffic and Driving Simulator Based on Architecture of Interactive
Motion. The Scientific World Journal, 1 — 9.

2. Yeliseev, M.E., Tomchinskaya, T.N., Repnikov, A.A., & Blinov, A.S.,
(2016). Architecture and Standard External Event Reactions of the Interactive
Accident Risk Map. Avtotrasnportnoye predpriyatiye, 2, 24 — 26.
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I'onenxkos B.I'., lomaneuska I.M., Xposenko B.M.

KuiBchkuii HallloHAILHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTypH, YKpaiHa
BuBueHHs1 02a30BHX TEXHOJIOTii KPOCIJIaT(GOPMHOIO NPOrPaMyBAHHS

B nmanmit yac, B HagBHOCTI TEHJEHIIS PO3BUTKY I1HTEpOMNEepadENbHOCTI

(interoperability) mnatdopm 1 cymicHOCTI TexHojdOrii. bazoBumu € TexHomorii, sKi

pealti3yloTh MPOTOKOIU BiaganeHoro Bukiauky npoueayp (RPC - Remote Procedure

Call) cranpgaptuzoBanuM 1 Big 1aThopMu  HE3aIKHUM crocodoMm. [lpu

BUKOPUCTAaHHI TaKUX TEXHOJIOTIA 3BEpPHEHHS 0 CEPBICY B BiJJaJICHOMY BY3Ji

BUTJISIZIA€ SIK 3BUYAMHUN BUKIWK Mpoleaypu (MeToAiB BigganeHux o00'ekTiB). Ilpu

BUKIMKY BifmaneHoi mnpoueaypu, nporpamu RPC BHPOOISIOT TEpeTBOPEHHS

dbopMaTiB maHUX KII€HTAa B MPOMDKHI MAaIIMHHO-HE3aJlexHI (opmaTtv, 1 HOTIM

nepeTBopeHHs y ¢opMatu naHux cepsepa. [Ipu mepenadi BiMOBIAHUX MapaMeTpiB

BUPOOJISIFOTHCS 3BOPOTHI IEPETBOPEHHS.

3acobu RPC, B skux, MicTUThCA Bcs iHdOpMalis MOpo creuudiky amnaparypu

JIOKQJIBHOT MEPEXi Ta MEPEKEBUX MPOTOKOIIB, MEPEBOIUTH BUKIHMK B MOCIHiJOBHICTb

MepexeBuX B3aemoni. Tum camuMm, crnenudika MEpPeKHOTO CepeloBUINA 1

MPOTOKOJIIB XOBAETKLCS BiJ] MPUKIIAIHOTO MPOrpamMicra.

[Iporpamue 3a0e3neuenHs, 1o 3ade3neuye 3B's130K Mk 00'ekramu 3acobamu RPC,

MAa€ J103BOJISITH:

* 3HaiTH Bigmanenui o0'ekt 3a O6'extHiM [locunanusm (IOR - Interoperable Object

Reference),

* BUKJIMKATH METOJ BIJJAJIEHOTO 00'€KTa, MEepeNaBIId HOMY BXiJHI IMapaMeTpu

(marshaling parameters),

* OTpUMaTH IIOBEPTAETHCS 3HAYEHHA 1 BHUXOJATh Napamerpu (unmarshaling

parameters).

Jlnst mpaktuaroro BuB4YeHHS RPC crymentam, B pamkax kypcy Kpocmrardopmue

nporpaMmyBaHHs, Oyna 3ampomnoHoBaHa TexHosoris Enterprise Java Beans.

KoMmmnonentHa apxiTekTypa IUisi pO3pOOKH 1 PO3rOpTaHHS PO3MOAUIEHUX Oi3Hec-

J0JIaTKiB, 3aCHOBAaHNX HAa KOMIOHEHTaX. KoKeH Takuii KOMITOHEHT BUKOHYETHCS i

yOpaBIiHHIM  cepBepa JOJATKIB 1 HAJa€ CEpPBICM  CHUCTEMHOIO  PIBHSA
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(MHOTOIIOTOYHOCTh, MEXAHI3M TPaH3aKIIiH, 1H.), 3aTUIIAI0UUCh TPHU [ILOMY IPO30PUM
JUTSL PO3POOHUKA JOJIaTKIB.
JlaHa TexXHOJIOTisI BUMarae BiJi po3poOHUKA peati3allli HACTYITHUX €JIEMEHTIB:
1) IntepdeiiciB EJB -xommoHeHTa, 10 3a0e3MedyrOTh B3a€EMOII0 MPUKIATHUX
METO/IIB OJIMH 3 OJHUM HE3aJIEKHO BIJ OTOUYIOUMX IX ONEpaIifHUX CHUCTEM 1 MOB
peamizartii
 Bignanenuii intepdeiic (Remote Interface) -Buznauae npukiaaai METOIH, SKi
EJB xoMmoHEHT siBJsi€ 30BHIMIHIM J0JaTKaM. 3OBHIIIHI MO BiTHOIICHHIO 10
EJB nonmatku BUKJIMKAIOTh METOAM BIAAAJICHOTO iHTEpENCy, a OTpUMYIOTh Il
METOJIM BOHU 3a JOMOMOroo gomairaboro iHTepdericy (Home Interface).
 Jlomamniit inTepdeiic (Home Interface) BusHauae MeTou CTBOPEHHSI HOBUX
KOMIIOHEHTIB, BHJAJCHHS Ta MOIIYKY ICHYIOUMX KOMIIOHEHTIB, JOCTYMHI 3
J0JIaTKIB, 30BHIIIHIX MO BIAHOIIEHHIO 10 KoHTelHepa EJB,
» Jlokanpamii iHTEpdetic (Local Interface) Buznauae mpuknagai metogu EJB,
AKI MOXXYThb BHUKOPHCTOBYBATHCS IHIIMMHU KOMIIOHEHTaMH, PO3MIIICHUMU B
ToMYy X KoHTeliHepi EJB
2) JleckpunTop po3roptaHHsi -kKoHTeiiHepu EJB HeoOXigHO HazaTH 10AaTKOBY
1H(opMallito Mpo KOKHOMY KOMITOHEHT1 y BUTIIs a1 XML.
3) Kuienrcbkuii nogatok - byae miaxmouatucs 1o konteitnepa EJB, otpumyBatu
NMOCUJIaHHS Ha BiAjajieHuil 1HTepdeic KOMIOHEHTAa, BUKIMKATH METOJ OTPUMAaHHS
JaHUX, a TaKOX BI3yami3yBaTh a0o pO3APYKOBYBATH LI JaHI HAa KIIEHTCHKOMY
KOMIT'FOTEPI.
4) Ilporpamumii intepdeiic 10 6a3u aAaHUX. Y HHOMY HEOOXIJTHO peai3yBaTh
METOJ, SIKMM JIO3BOJINTh BHUKOHATH JCSKY BHOIpKY 3 0a3u naHux. Takox Oyje
NOTPiOHO MiAKJIOUYEHHsI He0OXiTHOTro ApaiiBepa /10 0a3u TaHKX.
Jlns  BiANpaimroBaHHS NPUKIAIIB, BHUKIAIEHUX B JIEKIsAX, HEOOX1IHO OyJo
po3ropHytH HactymHe [10:

Java 8; Cepsep nonatkiB (konteiinep EJB); CepenoBuie po3pooku - Eclipse-WTP
(Eclipse Web Tools Platform); ¢ mmarin XDoclet -BUKOpPHUCTOBY€ThCS TNpU
posropranHi 00'ekTHuX kommnoHeHTIB (Entity Beans) EJB B 0a3i manux; CVYB]] -
(Oracle Database 91, MS SQL).

BignoBimHo cryaeHtam Oyno HEOOXIJIHO CaMOCTIMHO BHUBYMTH  BIAMOBIIHI
KEPIBHUIITBA 1 OCBOITH MIpUiOMHU poOOTH 3 3a3HaueHuM [13.
Crnucok JnitepaTypH:

1. https://java.com/en/download/win10.isp

2. http://1ibossas.jboss.org/downloads
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YK 004.42

Kuiscbka K.1.

Kannunar TexH.. HayK, AOLEHT, AOIEHT Kadeapu iHPOpMAIITHIX TEXHOJIOT1i

KuiBchkuii HallioHaIbHUM yHIBEpCUTET OYIBHUITBA 1 apXiTekTypH, Kui
IIpo6saemu 3acTocyBanus Bim-TexHoJiorii B OyaiBesbHil raaysi

[Ipo6GyieMu 1HHOBAIIIHHOTO MIAXOAY A0 MPOEKTYBaHHSA 00’ €KTIB OY/1BHUIITBA
cTanu BKpail BaxmuBuMH. [Iporiecu OymiBeNbHOI AISTIBHOCTI 32 OCTAHHI ACCSATHIIITTS
(GYHKIIOHATBHO HE 3MIHWIKCS, OJHAK TEXHOJOTIYHO Ta OpraHi3aliiHO 3HAYHO
yCcKJaaHuircs. Bonu Oynu BAOCKOHAJIEH] 32 paxXyHOK 3aCTOCYBaHHS 1H(pOpMaIlHHUX
TEXHOJIOT1M, MPOTE 3aJUIIAIOTHECA 1 J0C1 MaJIo €(PEKTUBHUMHU Ta JOPOTUMHU BHACIIIOK
BIJICYTHOCTI HaJIEXKHOI 1HTerpamii MK pi3HM craaisMu. Kpim mwporo, OyiBelbHI
IpOLECH 3HAXOAAThCS B CTaHl 1H(GOPMALIWHOTO TMEpPEeBAHTAXXEHHA BHACIIIOK
301IbIICHHST 00’€My, PI3HOPIAHOCTI Ta CKJIATHOCTI OyniBenbHOI 1H(opMamii Ta He
BIJIMOBIAAIOTh CyYaCHUM BHMOTAaM IIIOJI0 TOCTIHHOTO Ta e()EKTUBHOTO OOMIHY
OyniBenbHO1 1H(oOpMaIi MK yciMa ydJacHUKaMHu OyJiBeNbHOI MdisbHOCTI. B
CydyaCHHX YMOBax, [JIs YCIIITHOT peaii3aimii MPOEKTIB 3 SIBWJIACh HEOOXIIHICThH
BUKOPHUCTAHHA 1H(GOpPMAIIHHUX TEXHOJIOTIH, a caMe, CHCTEM aBTOMAaTH30BAaHOTO
MPOCKTYBaHHS, $KI peami3yloTh TEXHOJIOTII0 1H(POPMAIIHHOTO MOJEITIOBAHHS
OyJiBesb Ta cropya, a came — BIM-texHosnorio.

AKTyanpHICTh TpoOsieMu OOyMOBIIEHA THUM, IO BUKopuctanHs BIM-
TEXHOJIOT1 B OyaiBeNbHOMY Tpolieci B YKpaiHi 3HaXOAUTbCA HA MOYATKOBIHM cTafii.
Bono cynpoBomxkyerbca OaratbMa mpoOinemMaMu  (pi3HOPIAHICTH  OyiBENbHOT
iH(opMmariii, BIACYTHICTh €IMHOTO MIAXOAY J0 IPEACTaBlIeHHS 00’ €KTiB OYy1IBHUIITBA
B pI3HUX TIPOTPaMHHMX KOMILJIEKCaX Ta TmpobOjieMamMu IHTerpaiii MDK [HMH
IPOrpaMHUMHU KOMITJIEKCAMHU), SIK1 TOTPIOHO BUPIIIUTH JIJII OTPUMaHHS €(PEKTUBHUX
PE3yNbTATIB BiJl 3aCTOCYBaHHS TEXHOJIOTII.

[adopmariiitne moxemoBanHst OyniBm (BIM-texHonoris) — 1me cydacHUi
OiaXig 70 TPOEKTyBaHHS-OyIIBHUIITBa-ekciutyaTtamii. BIM - 1me uyucioBe
IpeACTaBJICHHS Ta HaJeKHUM YHMHOM OpraHizoBaHa iHdopmMmalis mpo 00’€KT, sKa
BUKOPHCTOBYETHCS Ha BCIX €Tamax HOro )XUTTEBOTO NUKITY. BakIMBOIO CKIIAJ0BOIO
JaHOI TEXHOJIOTIl € equHui 1H(OopMaLIiHUN POCTIp, 0a3a JaHUX, U0 MICTUTH BCIO
iHpopMaIlil0 TPO TEXHIYHI, MPaBOBI, MaKHOBI, eKCIUTyaTaliliHi, EHEPreTUYHi,
€KOJIOT14H1, KOMEPIIIHHI Ta THIIUX XapaKTEPUCTUKHU 00’ €kTa Oy 1iBHUIITBA.

IcHye Benmuka KIUIBKICTh MPOTPAMHUX KOMIUIEKCIB IS  1H(OpPMALItHOTO
monemtoBanHs OyniBenb: Autodesk Revit Structure Suite (AutoCAD Structural
Detailing, AutoCAD, Revit Structure, CIIAC, 3ds Max Design), ArchiCAD,
cimeiicteo JIIPA-CAIIP (JIIPA-CAIIP, CAII®IP-3D) Tekla Structures, Digital
Project, AllPlan, SCAD, Autodesk Tomo. KoxeH 3 nux mporpaMHUX KOMILIEKCIB
BiNOBiae ocHOBHUM npuHIunaM BIM 1 mokpuBae psja 3amad aBTOMAaTH30BaHOI
TEXHOJIOT1i 6araToBuMipHOTO MonemtoBaHHs (2D, 3D).
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3aBAsSKHA BUCOKIM TOYHOCTI Ta ACTAIIBHOMY OIKMCY MOJIENI, ISl TEXHOJIOTIS J1a€e
MOJKJIUBICTh TPOBOJUTH PI3HI PO3PAXyHKH (HAMpPHUKIA[, €HEproe(eKTUBHOCTI Ta
€HEeprocrnoXuBaHHs OyiBli, KOMIUIEKCHI pO3PAXyHKH Ha JOBIO TPHUBAJICTb,
BOTHECTIMKICTh Ta MIIHITh K yCi€l Oy/iBIi, Tak 1 i OKpEMHUX €JIEMEHTIB) Ta aHali3
OTpUMaHMX PE3yJIbTATiB.

B knacuunomy Bumaaky, BIM-texHonoriss wmae BupimyBaTH —3ajadi
IUTAHYBaHHS, IPOEKTYBaHHS, OyJIBHUITBA, €KCIUTyaTallll, OyAiBEIbHOIO HAIJISTy Ta
JikBijgamnii 00’ekTiB OyaiBHUIITBA. KoMIUIeke 3a1auy MOKHA MPEICTAaBUTH y BUIJISII
0e3nepepBHOTO MUKITY.

Indopmamiitna Mozens OyniBal — 1€ BipTyadbHIA (UUQPOBUM) MakeT
ICHyI0ouoro abo 3arlaHOBaHOro 00’e€kTa OyNIBHHUIITBA, B SIKOMY MpEICTaBIIEHI
¢b13uuHi, (QyHKIIOHAJIbHI, €CTETUYHI, TEXHIYHI, BApTICHI Ta IHII XapaKTEPUCTUKU
00’eKTa.

CTBOpEHHS CKOOPJIWHOBAHOI, Y3TO/DKCHOI0 1 B3aEMO3AICKHOI  €IUHOI
rpadiunoi 1HpopMmamiiiHOi Mojemi 00’ekTa OyMIBHHMITBA B TMOJANBIIOMY Ja€
MOJKJIUBICTD ii BAKOPUCTAHHS AJIsA: pO3POOKM KOHIENTYyadbHOI, TEXHIYHOT Ta poO0oU0oi
cTanii OyAiBEIbHOTO MPOEKTY; KOMIUIEKCHOTO PO3PaxyHKY Ta aHali3y OyiBeTbHUX
KOHCTPYKIIif; BUITYyCKYy KpECJIeHb YaCTUH TPOEKTYy Ha BCIX CTalifX; CKJIaJaHHS
BiIOMOCTe Ta cneru@ikaiiii MaTepiamiB 1 KOHCTPYKI[IH; OI[IHKH KOIITOPUCHOI
BapTOCTI OYJIBHHUIITBA; 3aMOBJICHHS Ta BUTOTOBJICHHS MaTepiajiB 1 yCTaTKyBaHHS,
KaJICHJAApHOTO IUTaHyBaHHS OydiBENIbHUX POOIT; PO3POOKH MPOEKTYy OpraHizaiii
OyIiBeIbHUX POOIT; BUOOPY ONTUMAIBHOTO KOHCTPYKTHBHOTO Ta TEXHOJOTTYHOTO
BapiaHTy OYJIBHUIITBA; BI3yaJbHOI'O YMPABIIHHA IPOIIECOM 3BEJAEHHS OYIIBIII;
yOpaBIiHHSI Ta eKcIuTyaTalii camoi OyiBial 1 3aco0lB TEXHIYHOTO OCHAICHHS
OPOTATOM YChOTO JKUTTEBOIO LHMKIY; YIOpaBmiHHSA OyaiBiel0 SK 00 €KTOM
KOMEPIIMHOT MisVIBHOCTI; MPOEKTYBAaHHS Ta YHOPABIIHHSA PEKOHCTPYKLIEID YU
PEMOHTOM OyiBJ1, 3HECEHHS Ta YTWJ13allli OyAiBii; 1HIIMX MOB’sI3aHUX 3 OYJIBJICIO
3amad.

Onnak BIM nHe oOMmexyeTbes nuiie rpadpiqHoo yacTuHO. L{e urcnoBuii onuc
Ta MOTPIOHUM YMHOM OpraHi3oBaHa iH(pOpMaLlii MPO 00’ €KT, IKa BUKOPUCTOBYETHCS
AK Ha eTami MpOeKTyBaHHSA Ta OyaiBHHITBAa O0’€KTa, TaKk 1 B MepioJ HOro
eKcIUTyaTallii ta 3Hocy. IIpoTe i 1oci He iCHye €IMHOI CHCTEMH aBTOMAaTH30BaHOTO
POEKTYBaHHS, sika O BUpIIIyBaia BCl MOCTaBJICHI 3aaa4i. [ okpeMux rpyn 3aaad
NOTPIOHO BUKOPUCTOBYBATH Pi3HI CUCTEMH Ta mporpamu. Ha nanomy ertami po3BUTKY
OyaAiBeIbHOI Taly31 HEMa€e CEHCY PO3POOIIATH €IMHUHN YHIBEPCaIbHUM TEXHOIOTTUHUN
naHior Bukopuctands BIM, moTpiOHO poOUTH HOTO JEKOMITIO3HUINIO B 3aJICKHOCTI
BiJl IIJIEH Ta 3ajlad 1 BUKOPUCTOBYBATH JIMILE Ti MOTO €JIEMEHTH, SIKI BHUPINIYIOThH
[I0OCTAaBJIEH] 3a/1a4l.
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YK 004.34:728.22

Iromropa C.B. ', Koctnmuua H.B. 2

' ToKTOp TexHIUHMX HAYK, Ipodecop, 3aBixyBad kapeapu IT

> Acucrent kapeapu IT

KuiBchkuii HalllOHAIBLHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypH

AHaJIi3 mpeAMeTHOI 00J1aCTi - CYy4aCHOr0 CTaHy KOM(OPTHOCTI KUTJIa

['onoBHUM 3aBOaHHSM CBHOTOACHHS, 3a0€3nmedYeHHs Cy4acHOi JIFOJUHU
koM(popTHUM XkuUTIOM. CydacHuUM cTaH OyAiBHHUIITBA OaraTOKBApTHUPHOTO >KUTIA
BKa3zye Ha psa mpoOsieM, 10 ICHYIOTh B I raiy3i Ha Teputopii YKpaiHu, HE B
MOBHIM Mipl BHU3HAYEHO PiBHI KOM(OPTHOCTI 0OaraTOKBapTUPHOIO >KUTJIA, B TOMY
YUCJIi, B 3JIEKHOCTI B1J] TOBEPXOBOCTI.

Ha cporosi XuTi10Ba HEPYXOMICTh BUKOHYE J€KIIbKa (DYHKIIN y CYCHIIbCTBI,
30KpeMa 3aJIOBOJIBHSE OJKUTIOBY TOTpeOy. [OJOBHOIO O03HAKOIO KHTIOBOT
HEPYXOMOCTI € T€, 110 BOHA € OCHOBOIO OCOOMCTOTO ICHYBaHHSI TpOMaJisiH YKpaiHu 1
BUKOPHUCTOBYETHCS JIJI1 OCOOMCTOTO CHOKMBAHHS.

KoMdopTHicTs kuTIa — 1€ He TiIIbKHA (HI310JIOTIYHHANA, @ ¥ TICUXOJIOTIYHUIN
piBeHb. CyyacHHMIl CBIT XHUTJIOBOi HEPYXOMOCTI MOAUISETHCS Ha KIacH. 3a3BUYail
MOTMTOM CepeJl HaCETEHHS KOPUCTYEThCS KUTIO KiaciB: Exonowm; bizuec; IIpemiym;
Jle-mokc.

[ToHATTS «EeKOHOM» KJlacy — IIe came He Jopore, 3a3Buyail kutio. o
OCHOBHHX XapaKTEPUCTHK €KOHOM KJIACy BITHOCSTH:

- BHCOTa CTeJIh — BifT 2,5 10 2,7 MeTpiB;

- 3a3Buuail GaratonoBepXoBui OyIMHOK — OJu3bko 20 MOBEpXiB, a Ha OJHOMY
CXOJ0BOMY MailJaHUMKy MOX€ po3TramoByBatucs 10 11-12 kBaptup;

- Micue po3ranryBaHHsl Ha OKOJIULISAX MICTA;

- Bcworo onun HeBenukmii 0aTKOH.

- MiniManbHa MJ011a XXUTiIa Ha 0JIHy 0c00y — CTAaHOBUTH 2(0) METPiB KBaAPATHUX.
be3zymoBHO, Kyau Ouibil kKoMGOpTHA 1 BOJIOJIE PSIIOM JOJATKOBHX I€peBar y

MOPIBHSHHI 3 «€KOHOM-KJIaCy» HEPYXOMICTb.
OCHOBHI XapaKTepUCTHKHU Oi13HEC — KJacy:

- BHCOTa CTeNb —Bix 2,8 10 3 MeTpiB;

- MiHIMaJIbHA IUTOIIA HAa OAHOTO MemKaHIs — 40 KBaApaTHUX METPIB;

- 000B’43KOBO HasIBHICTH OOJAIITOBAHOTO MAPKIHTY, J€ HA KOXKHY KBapTHUPY Mae
IPUIAJATH IK MIHIMYM OJIHE MiCIIe JIJIsl aBTOMOOLIS;

- OankoHIB MOXe OyTW JBa, HANPUKIAA, OJHA 3aCKJICHA JIOXKISA 1 TOPIBHSIHO
HEBEJIMKHU BIAKPUTHI OATKOH;

Haiibinpm gopori, HaOUIbII TEPCIEeKTUBHIII, €KCKII03UBHI OYJIUHKH — II€
«JIe-JIIOKC» KIacy. Aje 1e OoAWH 13 BHAIB KJAcCiB, fKI HEJOCTYMHI TepeBaKHIN
O1IBIIIOCTI TPOMAJISIH Y KpaiHHU.

OCHOBHI XapaKTEPUCTUKH ITLOTO KJIACy:
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- He Oumbmie 30 kBapTup y OyIMHKY, BChOTO OJIHA - JBI KBapTHUpU Ha

MalJaHYUKY;
- OKATIOBI KOMIUIEKCH KJIACy <«J€ JIIOKC» 3aBXXIH 3BOJATHCS  TI0
1HIUB1AyaJIbHUX MIPOCKTaX, 110 BPaxOBYIOTh 0COOJIMBOCTI

HABKOJIMIITHBOTO Me3axy;

-y KBapTUpax TaKoro TUITY 3aBXIH € 1 JIOJKis, OaJIKOH, Tepaca, a 4acTo - 1
3UMOBHM Ca;

- BHCOTa CcTeNb nepesuiye 3,1 MeTpa;

- B Mia3eMHOMY a00 pO3TalllOBaHOMY B OKpeMmid npuOya0BI MapKIHTY
nepeadayeHo He MEHIIE JBOX MAIIMHOMICIIb, a 1HO/1 1 OUIbIIe, HA OJHY
KBapTHPY;

- B 1HQpPACTPYKTypy IKUTJIa MOXYTh BXOJUTH cayHa, OaceilH,
naHamaTHUR AU3aiH TepUTOpIi 1 TaK Jai.

OT1xe, ChOTOJIHI MM MOYKEMO BiJI3HAYUTH, 1110 HOBI1 JKUTJIOBI OyJMHKH, 5IKi 32 CBOIMHU
XapaKTepUCTUKAaMH MOXXYTh BITHOCHTHUCA 10 €JITHOI HEPYyXOMOCTI, TOOTO A0
TaKUX KaTeropid «Impemiym» abo «Jie JIIOKCY», OyAyloTbCsi HE B MPECTHKHHUX
paiioHax a0o0 HaBITh HAa OKONUIX MicTa. BTiM Ha KOMQOPTHICTH KHUTIA HE
BILJIMBAE, a HABMAKKU, MOXKE 3pDOOUTH paioH OUIBII MPECTHKHUM.

HenockoHamicTe 3akoHOJaBUoi 0a3u YKpaiHW HE COpUSIE  PO3BUTKY

OyAIBHUIITBA HOBHMX EJIITHUX KOMIUIEKCIB. ENiTHE XUTIO Opi€HTOBaHE Ha ayXKe
OaraTux JIrOaei.
Cnucok Jjgirteparypu

1. AbH. 2.2 — 15: 2019 Xwutnosi OyauHku. OCHOBHI MOJIOKEHHS.

2. Menpauk I'.B. (Jlitomenko I.B.) BmimB apxiTekTypHO-MICTOOYAiBHUX
XapaKTepUCTHK KUTJIa PI3HUX KaTeropii 3a piBHEM KOM(pOPTHOCTI Ha HOTO
niny B M.Kuesi // CyuacHi nmpobiemu apxiTekTypu 1 MictoOyayBanHs. — K.:
KHVYBA, 2000. - Ne7.- C.114-118.

YK 004.42
Bouxap O.A.', Pyasikos O. 10.?
! loxTop TexH. Hayk, mpodecop, podecop Kadeapn MEHeKMEHTY B 6y TiBHALITBI
? CTy[eHT Apyro Kypey CIeLiaabHOCT KOMIT IOTepH] HayKH
KuiBchkuii HallloHAIBLHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypH

InzkeHepi pilieHHs MepeBOAy MO3KOBHUX CUTHAJIIB Yy MOBY
AMeEpHUKaHChKI BUEHI PO3POOJIAIOTH aITOPUTM, SIKUM TO3BOJIUTH CTBOPIOBATH MOBY,
Ha OCHOBI aKTMBHOCTI MO3KY, II00 TOTIOMOTTH JIFOJSIM, SIKI 1M030aBJIEHI MOMJIMBOCTI
TOBOPUTH B pe3yJbTaTi 1HCYNbTY abo0 mMapaiizaiii, mo0 CHIIKyBaTHCS 3 1HIIUMU
JOJIbMU.
OnHuM 3 TepIIMX KPOKIB Ha NUIAXY A0 KibepmaHKy OyB HACTYNMHHUH €KCIIEPUMEHT.
[TamienTamM 3 eMuIENCi€l0 IMIUIAHTYBAIM €JIEKTPOAM B PAWOHM KOPH TOJIOBHOTO
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MO3KYy, SKI BIANOBIJAIOTH 3a po3mi3HaBaHHS MoBH. [loTiM mnamieHTam naBamu
MPOCITyXaTh KOPOTKI OMOBIAaHHS. 3aUC MO3KOBOT JisITLHOCTI 3pO0JICHOT B XO/I1 ITUX
OTIOBI/TaHb, PO3AUIMIN Ha IIMATKH, CIIBBIAHECIM 13 3allMCOM TOJIOCY OIOBijaya i
"sroqyBanu" koMm'roTepy. s HaBUaHHS 1 cucTeMaTHu3allii OyJu BUKOPHCTaHI JBa
METOJY: HaBYaHHS 1 IMOJajbllla PEKOHCTPYKINS 3BYKYy Ha OCHOBI JIIHIMHOT Ta
HENIHIMHOI perpecii 3a JOMOMOTro0 TJIMOOKOI HEHMPOHHOI Mepexi, MpUYOMYy IS
KOXXHOTO METOJy, MOJielb HajaBaia abo CHOeKTporpamy 3BYKY, abo maHi Juis
BOKOJZIEpA QITOPUTMY, SIKUA JJIsI CHUHTE3Y MOBM BHUKOPHCTOBYE HE TUIbKH
CHEKTporpaMy, a ¥ JOJaTKOBI MapaMeTpu THUIY XapaKTepUCTUK TIEeHEepaTOpiB
TOHAJILHUX CHUTHaJiB 1 ImyMmy. B skocTi Habopy i KOHTPOJIO TECTyBaHHS
BUKOPHCTOBYBAJIM 3aMMCU MO3KOBOI JISUTBHOCTI MPH MPOCITYXOBYBaHHI uucen Bif 1
ao 10. IloTiM cuHTE30BaHy MOBY JAald MPOCIyXaTH BOJIOHTEpAM Ha MpEIAMET
pO3Mi3HaBaHHSA, SIKOCTI, CIyXy 1 Tak jAaii. 3100yja mepeMory, 3BHYaiiHO, Tin0oKa
HEHpPOHHA MepeXa B KOMIUIEKTI 3 HAaWCy4YaCHIIIMMH METOJaMU CHUHTE3Y MOBH IS
BOKOJIepa, e 3amuc BUSBUBCS HaOUIbII po30ipauBuM. [[oOpoBombIll Bu3HAIU 75
BIJICOTKIB BCIX BHUMOBJICHHUX IM(pP, a MPaBWIbHO BHU3HAYUTH CTaTh JOIMOBIiJaya
Branocs y 80 BiJICOTKax BUIAJIKIB.

3BHYAliHO, TOKH E€KCIIEPUMEHT BiJoOpa)kae AaKTUBHICTb MO3KY JIMINE I dYac
POCIYXOBYBAaHHS MOBH, aJieé aKTUBHICTH II1Jl Yac MPOCIYXOBYBaHHS 1 BIATBOPEHHS
MOBH CXO0I1, ()aKTUYHO Bi1ITBOPEHHS MOBH - 1€ MPOCIyXaHi JyMKH.

[Toku 1m0 anropuT™M MpaItoe TIIBKK JJIsl YYACHUKIB E€KCIIEPUMEHTY ISl KOXKHOTO
iHAuBIAyanbHO. [lpu 1bOMY JOBENOCS BUKOPUCTOBYBATH JyKe Oarato JaHuX
MO3KOBO1 aKTMBHOCTI OTPUMAaHHUX, MIX 1HIIUM, 1HBa3UBHUM METOJIOM. Ta ¥ SIKICTh
PEKOHCTPYHOBAHOI'O 3BYKY Ha JIaHUW MOMEHT - 1I€ HaillOuibllie oOMexeHHs. Aje 1e
TIIBKM TOYAaTOK, 1 MOJMKJIMBO TEJENaTis, 3aCHOBaHA HAa YYTJIMBOMY BOKOJAEpl 1
rIMO0KOT HEHPOHHOT Mepexi, He3abapoM nepectane OyTH YUMOCh HAIPUPOTHUM.
Hagimo notpibHo Oys10 IMIUIAHTYBAaTH €IEKTPOAM MPSMO B KUBHM JTHOJICHKUN MO3OK.
Jlist ekcriepuMeHTy OyB HEOOXITHUN MPSMUIA 3B'SI30K 3 JKEPEIOM CUTHAIY B YITKO
BHU3HAUEHUX JUISHKAaX KOpU roJIoBHOTO MO3Ky. EnexTpoennedanorpama, 3uaTa yepes
KICTKH uepemna, He Oyna © JOCTaTHBRO TOYHOIO, 10 TOTO X OyB BiAOIp MAlli€HTIB 3
EMIJIETICIEI0 IS SIKUX B)Ke OyJIO 3aIlIaHOBAHO OTEPAIlii0 HA BIIKPUTOMY MO3KY, IO
JI03BOJISIE CKOPUCTATUCS €JIEKTPOKOpTUKOTpadieto, el Tun 3B's13Ky Ha3zuBaoTh BCI
(Brain-computer interface - Heiipokomm'toTepHUI 1HTEp(]Eiic) 1 HOBUM HOTO BKe
TOYHO HE Ha3Bell. SIK MIHIMYM 3 JI€B'SHOCTHUX POKIB B OpraHi3M JIIOJUHU MOCTIHHO
IMIUTAHTYIOTBCS SIKICh IPUCTPOT, SIK1 JO3BOJISIOTH MEepeaBaTH CUTHAJ Bif] JIOJACHKOTO
MO3KY JI0 KOMI'IOTepa 1 HaBIaKH, a B)Ke HEUPONPOTE3yBAHHIM TUM O1JIbIlI€ HIKOTO HE
3/IUBYEII.

HeliponpoTesu 103BOJSIIOTH BITHOBIIOBATH BTPAUYCHUN CIIyX 1 31p JI€CATKaM 1 COTHAM
TUCSAY JroAe. BOHM MiAKIIOYalOTh HEPBOBY CHCTEMY JIOAMHHU JO MPHUCTPOIB, SKI
0adJath 1 9yI0Th, @ MO30K Oyay4ur HAI3BUYANHO TUTACTUYHUM 1 aIaITUBHUM, TOYMHAE
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TpaHC(OPMYBATH EJIEKTPOHHI CHUTHAIW, M0 HAAXOAATh BiA HUX y 3BHYHI HaM
300pa)KeHHSI 1 3BYKH - TaK MPaIlO€, HAIPHUKIA] KOXJICAPHUN CITyXOBU IMITJIAHTAT.
Yomy came Bokoaep. llomepenni cmpoOu 34MTyBaTH 3BYKHM MpPsIMO 3 MO3KY, a
TOYHIIIIE JAaTH aKyCTUYHE YSBJICHHS HEMPOCHTHANIAM CKJIAJTHO HA3BAaTH YCIIIIHUMHU.
Uepes npuMITHBHI METOIW JIE€KOAYBaHHS, SKICTh 3BYKY OYyJIO M'SIKO CKaXXeMo
MOTaHUM, a SIKII0 HamMaraTucsl po3KJIaJaTh CUTHAJ Ha OKpeMi 3ByKH, TOOTO (poHemH,
TO BTpPAYa€ThCs IHTOHAIIMHE 1 eMOIliiiHe 3a0apBJIEHHS, MOBa CTa€ CXOXKa Ha JaBHI
CHUHTE3aTOPH TOJIOCY 1 caMe TOMY CKOPHCTAIIMCS TEXHOJIOTi€I0, 3a SIKOI0 TPAIlloe
amazon echo 1 siri Big apple - Bokojmepom. Bokonep nae xKuUBHUM T0OJ0C, TOMY IO
BpaxoBye 0araTo TOHKHX HaJlalITyBaHb. PEKOHCTpyrOBaBCs MOTIK MOBU. Tomy OyB
JOCTYIHUM 3BOPOTHIH 3B'SI30K B peajbHOMY 4aci 110 JO03BOJISIE B3a€EMHY aJamTalliio
MO3KY 1 KOMIT'IOTEPHOTO aJITOPUTMY AJIs MiABUIIEHHS TOYHOCTI.

Jlxepeno: ScienceDaily

Hocmimkenns: Scientific Reports

YK 004.457
Mokosenko B.O.", Mopo3 ®.0.”
! loxTop TexH. Hayk, mpodecop, podecop Kadeapn MEHeKMEHTY B 6y 1iBHALITBI
? Ctyment 3 kypey, cremiansrocti [YCT
KuiBchkuii HalllOHAIBLHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypH
Node.js K HIJISIX 10 €AHOCTI Y BIAMiHHOCTSAX

S nyxe pamuii Mpe3eHTYBaTH BaM HACTYIHI ITyMKH, CIOJIBAaIOCh I1e Oyxae i
I[IKaBO 1 KOPUCHO. SIK mpueMHO OYyJI0 MEH1 KOJIM TPIIIKK OLIbIIE HIXK PIK Ha3a[d i311B
no BapmaBu, mepeOyBarouu TaM, s K HIJE 1€ yYTBEPAUBCS B MDKHAPOIHOCTI
aHTJIAChKOT MOBU. B MarazuHax MOXHO CHUTATH SIKILO L0, YA Y MEPEXOKUX MOKHO
OCh JAi3HAaTHCh. MOBH Il¢ HaWIliHHINIA CBITOBAa KyJbTypHA I[IHHICTH, ajie 0e3
CHUIbHOT MOBH Ba)KKO MIPUWUTHU A0 CHUIBHOT JYMKH.

AxOu Oyna criyibHa MoBa B cdepi iHGOpMaALIMHUX HAYK, KUBUN MPAKTUIHUI
Ta JieBuil. MoBa sika 0 00’€/lHana BeCh CBIT, 3’ €JJHaa KOHTUHEHTH K MaBYK 3’ €IHY€
MaByTUHOIO JBa JmcTa. MoBa 1Jisi BCECBITHROI Mepexi. 3a3BUYail HaBYAHHS
BCECBITHLO BijjoMOi BeO TexHooril mounHaeThbes 13 html, motim ctrm CSS, a moTiM
PHP um Javascript, nns 3BU9aiiHOT JTIOJWHU 11€ HE BEMKa MpoOsema 3HaTH OOWIIBi
MOBH OJ[pa3y. Ajie TOH XTO PO3MWIIOETHCS HE 3MOXKE JNaleKo AocTpuOHyTH. Tpebda
oOpaTu 1I0Ch OJIHE, IIOCh criabHe. He € Temoro as AMCKYCiH, 110 TOBOPSIYM PO
(bpoHTEHT, TOJTOBHOIO (YHKITIOHATHLHOK MOBOIO € javascript,

B nam yac Mu maemo 6e3miu MOB Juisi O€KeHAy, IJisi CEpBEPHOI YACTHHHU,
JIOMIHYIOUMM Ha HaIllOMy PUHKY Bce 1ie € cinaBHuii PHP, ane s He meBeH, mo s
JOCSITHEHHSI PIBHA creuiainicta y php, BUCTauuTh 4acy SKUW HOMY 3ajIMIIMBCS.
Tako ICHYIOTH CIIeIliali30BaH1 CepeOBHIIA PO3POOKHU, aje 1€ IIe OJIHA 3AJICKHICTh
B1Jl KOMIIaHIi PO3pOOHMKA 1 1€ € BeNUKUH (PakTop pu3uKy. Po3BUTOK 100 CBOOOMY.
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CaMe TOMy s TpPONOHYIO BalIiii yBa3l TeXHOJIOTIIO node.js - HaailHa, Ta, IO
HEBIIMHHO HaOupae momysspHicTb. OcTaHHI 8§ POKIB MATBEPAUIN HAAIMHICTD, 3a IIi
pPOKHM TONUT y cremianicrax miei cdepi 3pic y 120 paziB. 120 paziB mo OGedeHHIO
MDKHApOJIHOTO calTy molnyky BakaHcid indeed.com [1]. Texwuosoris node.js
npornoHye 00’eqHaHHS (GPOHTEHAY Ta O€KeHay, Habararo MeHIa pI3HUII Yy
HEOOX1THUX TexXHoJorisfx. [HTyiTuBHA AN po3yMiHHS rpamaTuka, HE Tpeba Oarato
3HaTH N[00 TMOYaTH 1 HEOCSHKHI TOPHU30HTH MOXKIMBOTO pO3BUTKY. Node.js He
noTpedye creriaibHOI cepeid po3poOKH 1 MOXKe OyTH po3poOIIOBaHUM Y OyIb KUt
omepariiHiii cuctemu, Ui Oyab SKO1 OInepaliiHoi cucteMu. Y MeHe € Mpis, 10 Y
i KpaiHi OyayTh JIFOU siKi O, K Y JaBHI YacH, JapyBajd HAIIOMY CBITY KYJIBTYPO
3MIHIOIOY1 BUHAXO/H, 5IK1 O CBOE KHUTTA KJaJId B PO3BUTOK a HE BIDKMBAHHA. Ta 11100
IILOTO JOCATTH Tpeba He TUTbKHU Biaaa Bix bora abo BuCOKWI piBEHb HABUAHHS, aje
TOPAICTh 3a KpaiHy, siIka He PO3MIIIOETHCA Ha (PpOHTEHN 1 OEKeH, KpaiHy sKka Mae
HE3aJICXKHICTh Bl OyAb SKUX OUIBIIMX CEPEOBUX, KpaiHy sKa Ma€ MYIPICTh 1100
OyTH KpaIyM B CBITI CIEIIATICTOM 1 SKIIO, BUIKPKAIOYH 33 KOPJOH, JOCITAI0ud TaM
yCmixXy poOWTH 1i 30BHIIIHI 1HBECTHUIlI HE TUIBKH pecypcaMu, ajie 1 KyJbTypolo 1
CIparoo 0 PO3BUTKY. MajuM BHECKOM Y 110 Mpito 5 6auy TexHosorio node.js. fka
€IHa€, y CBOIM MPOCTOTI Ta HE 3aJeKUTh BiJ HABKOJMINA MPH CBOEMY MOTCHINATY.
AMOI1#HO? 3BICHO...
OpauH mporpamMicTt AoroMararpui MirpaHTaM y BUBYEHHI javascript Hammcasn:

when we first met we were really broke

you got back into code & it was no joke

Your career took off & they flew us to cool places

met many people, lots of smiling faces

O’Reilly book deal, is this really real?

not long ago we skipped many meals

soft skills, coding skills, ready go

everybody knows it’s who and what you know

If you think I’'m dumb for loving JavaScript

you better listen up and you better get hip

don’t waste your hate on me, I’m helping refugees,

homeless coders and talented mentees.

newbies, seniors, mid-levels alike

Gang of Four, Crockford & Brendan Eich

Put us all together & it’s a motley crew

-Brian Belhumeur’
Cnucok Jiteparypu:

1. https://qph.fs.quoracdn.net/main-qimg-b7623071b996ed8116d94e5bcle1d8f6
2. https://medium.com/javascript-scene/a-poem-about-javascript-for-
nationalpoetryday-51c3bf5aa8bd
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UDC 004.02
Stoliyrchuk Iryna F.', Hirych Anastasiya®, Vlasenko Myroslava®, Zhuravlova
Valeriya®
'PhD (Eng.), Associate Professor, Department of Information Technology
*Students
Kiev National University of Construction and Architecture

Why do we need Allplan

All people are different, but we all have something in common. Everyone
dreams about their own home, dreams of living in a cozy and comfortable place, with
no unnecessary noise, lifts and polluted air. To build a cottage is a great way to make
your dreams come true. Before you start building you need to choose the area where
the future house will be and, the most important thing, you need a house project. It is
usually ordered in an architectural bureau.

All professionals should use a special program to create a project, which are
made to design house projects. Here are some of them: The Ultimate Home Dream
Home, Google SketchUp, Envisioneer Express, Xilinx Planahead, Home Plan Pro,
CyberMotion 3D-Designer, Allplan.

We offer to consider the Allplan.

Allplan is a complex design system for all stages of the project that is
implemented - from the sketch to the preparation of working documentation, which
combines the efforts of all the participants of the work. In this case, they can use
projects developed using such popular systems as AutoCAD, ArchiCAD and
MicroStation. One of the advantages of the Allplan system is the compliance of the
drawings and specifications developed with it’s help with the requirements of GOST.
In terms of solving the problem of accumulating all data of the object Allplan is
interesting because it is not just a design system, but also a database, which allows
you to store a large number of attributes of the entire object, as well as its individual
elements. It is also important that the Allplan system allows not only to use built-in
attributes, but also to give to objects some additional custom attributes. Nowthe
library includes standard libraries which composition is constantly replenished. The
CAD Allplan system supports 2D design, 3D modeling and modeling of buildings
based on components with quantity and calculation (4D BIM). Allplan has interfaces
to the CINEMA 4D visualization software, as well as traditional exchange formats
(for exaple, DXF, DWG, DGN) and further supports of IFC and PDF formats (also
PDF / A and 3D-PDF). Importing and exporting to SketchUp and Rhino is also
possible. It also supports exchange formats such as STL for rapid creation of
prototypes and bidirectional exchange for Google SketchUp and Google Earth.
Allplan makes you fit for the change in the construction industry:

e With a multitude of innovations for more productivity and easier use
e With a portfolio standing for quality, stability and functionality — that
you can always depend on
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e With open and flexible design solutions that optimally fulfill any
individual requirement
e With comprehensive service offers enabling you to maximize on our
solution portfolio’s capabilities

Our comprehensive solution portfolio covers all phases in a building’s
lifecycle. With Allplan integrated, collaborative and transparent design, construction
and management is reality.
Steering, Linking, Controlling

Allplan Bimplus is a powerfull tool for cross-system and interdisciplinary
cooperation in BIM projects. The Solibri Model Checker is the leading solution for
in-depth quality control of BIM models.
Design

With Allplan Architecture and Allplan Engineering, it offers high performance
solutions for architects and engineers. These are supplemented by the Nemetschek
Group’s solutions for visualization (CINEMA 4D), cost management (NEVARIS),
technical building equipment (DDS-CAD), prefabricated component design
(PLANBAR), structural analysis (SCIA Engineer) and paperless workflows
(Bluebeam Revu).
Construction

In the building phase, the process management platform Sablono ensures
precise activity recording and project documentation.
Management

Upon completion of the building, Allplan Allfa is a reliable tool for
sustainable, browser-based facility management.

References:

1. https://www.allplan.com
2. https://sapr.ru/article/7081

UDK 004.3+007.5
Tsiutsiura Mykola', Baka Volodymyr’, Rosinskyi Bohdan®
' PhD (Eng.), Associate Professor, Department of Information Technology,
? Students of Department of Information Technology
Kyiv National University of Construction and Architecture, Kyiv
Cyber—physical systems, their applications and related challenges

1. Cyber-Physical Systems are systems of collaborating computational entities
which are in intensive connection with the surrounding physical world and its on-
going processes, providing and using, at the same time, data-accessing and data-
processing services available on the internet. The potential of CPS to change every
aspect of life is enormous. Concepts such as autonomous cars, robotic surgery,
intelligent buildings, smart electric grid, smart manufacturing, and implanted medical
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devises are just some of the practical examples that have already emerged. Driven by
the Internet, the real and virtual worlds are growing closer and closer together to form
the Internet of Things. Industrial production of the future will be characterized by the
strong individualization of products under t-he conditions of highly flexible
production, the extensive integration of customers and business partners in business
and value-added processes, and the linking of production. The parallel development
of computer systems and information and communication technologies on one hand,
and of manufacturing on the other, is described, pointing out the convergence of the
two worlds, namely the virtual and physical ones.

2. Cyber-Physical Production Systems will enable and support the
communication between humans, machines and products alike. The elements of a
CPPS are able to acquisition and process data, and can selfcontrol certain tasks and
interact with humans via interfaces.

3. The potential application fields are almost endless: air- and ground-traffic;
discrete and continuous production systems; logistics; medical science, energy
production, infrastructure surrounding us, entertainment, and we could keep on
enumerating. Through cyber-physical approaches, they could result in smart cities,
production-, communication-, logistic- and energy systems; furthermore, they could
contribute to creating new quality of life.

Particular example of CPS applications is cloud-based network of self-
regulating co-dependent elements such a self-driving car fleets, dynamic surveillance
systems, adaptive agricultural complexes etc. Those application types, despite being
one of the core target concepts and projects bring up R&D issues of this emerging
industry as well as manufacturing and industry challenges, which any disruptive
technology faces full force before being assimilated into the processes and systems of
interconnected network which is today’s consumer space.

Given that manual or partially automated systems and processes are a vital part
of the process, required for development, production and short-time maintenance of
the first fully CPS enabled projects — progress towards some of the long time goals of
CPSs, such as reductions in carbon footprint produced by fabrics, inefficient road
traffic and such, might be hindered or even turned in the opposite of desired
direction.

However, in the last two years leading technological nations such as US, China
and some of the EU countries have started to encourage and reward gradual
restructurization of older, more demanding industries toward sustainable
technologies, which in turn enables CPS based automatization and self-sustainability
projects to be directly injected into the next wave of commonplace product lineups.

Developing auto-adjusting systems for tuning CPSs energy consuming levels
and optimizing it based on the environment was, and still is one of the key research
topics in the cloud-based branch of the main technology. Accessing dynamic
information from multiple sources, practically backing up and partially replacing the

93



YipasaigHs po3BUTKOM TexHouaorin 2019

need to rely on entity-specific sensors and information could prevent CPSs from
inefficient adjustment efforts or, in the case of AI enabled CPSs, developing
malfunctioning or erroneous adaptive behavioural patterns.

Unfortunately, while social and geo-political initiatives do provide answers for
almost all common questions and concerns for large scale CPS integration, R&D
challenges, such as designing self-sustainability of even adaptiveness as a part of
invasionary structures without changing either well established in the public eye
functional package of said structure, are proving themselves rather difficult to the
point of slowing down the process of CPS injection.

And on the side note and as a final problem that ought to be overcome to
ensure full use of collaborational and fully automatic electronic entities interaction
are the ethics of fully digitalized dynamic problem solving, something that another
increasingly mainstream technology — analytical data science, collecting and
analysing legal reports as well as results of polls presented to people on those
sensitive topics. Experiments in holding those polls were done multiple times by now
and added valuable information points that could act as a building block of future
databases served to be a base for “ethical” behavioural pattern building for automated
systems where it’s needed.

YK 004.457
Hromropa M.L!, Ton B.B.", Tpoxumuyk B.O.
' Kaununar TexH. HayK, JOIEHT, IOLEHT kKadeapn iHPopMAaIiiiHiX TeXHOJIOT it
* CTYJIeHT 4eTBEpPTOro POKY HaBYaHHA KadeapH iHpOPMALiHAX TEXHOJIOTi
KuiBchkuit HallloOHaIBHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH,
ABTOMAaTH3alisl 010/1i0TeKN 3 BUKOPUCTAHHAV TEXHOJIOTIH IMCTAHUIHHOIO Ta
€J1eKTPOHHOT0 HABYAHHS

B xoxunomy BH3 € Takuiéi cTpykTypHME Tigpo3ain sk - 6i0imioTeka.
EdexTuBHICTh HaBYaHHS CTYAEHTIB 0araTo B 4OMY 3aJ€XUTh BiJ CaMOCTIHHOTO
HABYaHHS, CTYJCHT NIOBHHEH BUBYATH JUCLUUIUTIHM 1 MPAIfOBaTU CaMOCTIIHO, caMe B
610mioreni cTyaeHT oOupae moTpiOHY uniteparypy. CriBpoOITHHKK O10mi0TeKH
MOBUHHI IIBUAKO 1 SIKICHO 0OCITYrOBYBAaTH CTYACHTIB Ta 1HIIUX KOPUCTYBadiB. AJKe
13-32 BENTUKOIO KIJIBKOCT1 OXOUYMX BiJIB1/1aTH 010110T€Ky BUHUKAIOTh YEPTH.

Yac 00pobku iHpopmamii 1HOAI MOXKe MEPEeBHINYBAaTH 4Yac il OTPUMAaHHSI
(moTpiOHO 3HAWTH KapTKy CTYyACHTA, MO (opMyJsipax MOJUBUTHUCS AKI KHIKKH BiH
OpaB, MPOAMBHUTUCS YU HE MPOWILIA JaTa 3/1a4yl KHHXKOK, TOIIO), IO Belae [0
YIOBUIbHEHHS! poOOTH, a B HACHIZOK I[bOTO BUHHUKAE yepra. 3apa3 Taka mpobiema
icHye B Oiibiiocti BH3.

Bce BuinesasHaueHe MpakTUYHO HEMOXKIUBO coOl1 YsSBUTH 0€3 3aCTOCYBaHHSA
cydyacHuX 3aco0iB, 300py Ta o00poOku iH(opmarii. Came 3 BUKOPHUCTAHHSIM
00YHCITIOBAIBHOT TEXHIKU JOCATAIOTHCS BUCOKI PE3yJIbTaTH B UIBUAKOCTI OTPUMAHHS
iH(popMarii Ta 3pydHOCTI poboTH 3 HEero. Bech 1meit mpoliec mepexoay Bif CTapux
MPUHILINIIB pOOOTH 10 1HPOPMAIIITHUX TEXHOJIOT1M Ha3UBAETHCS ABTOMATH3ALIETO.
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[Iponiec aBTOoMartm3ariii 610J10TEKH 3MEHIIIYE Yac BUKOHAHHS OMeEparliii Ta 3a
HAsSIBHOCTI CHEIaJIbHOTO MPOTPAMHOTO 3a0€3MeUeHHsI MOXKIIMBE BUKOHAHHS JIEIKUX
(yHKIIIH B aBTOMaTUYHOMY PEXKHUMI.

ABToMaTu3allisa 010;110TEKH J103BOJISIE BUPIIITUTH TaKi IPOOJIEMHU:

e Benenns enekTpoHHOI 0a3u JaHUX BCIX KOPUCTYBauiB 010J110TEKH;

e VHUKHEHHS BEJIMKOI YEPTIH;

e EnexTpoHHa CTaTUCTUKA B3STHX CTYJCHTOM KHUT 33 BU3SHAYEHH MEPIO;
CraTtucTuka Ha HasBHICTb KHUT Y 010110TeIll, sIK1 TOTpeOye CTYACHT.

3 MOSIBOIO €JIEKTPOHHHUX JOKYMEHTIB 1 BUIaHb, JOCTYIMHUX IIMPOKOMY KOy
KOPHUCTYBauiB, B TOMY YHCJI CTyJE€HTaM BY31B, BUHUKAE MOXIJIMUBICTh PO3LIUPUTH
ACOPTUMEHT TPOMOHOBAHUX CTYJEHTaM OCHOBHHUX 1 JOJATKOBUX HaBUYaJbHO-
METOJIMYHUX MaTepiaiiB, B MEPIIY YEpry, CTBOPIOBAHUX Y BY3l, @ TAKOXK B POAUHHUX
HaBYaJIbHUX 3aKJajax.

B By3ax QopmyroTbcs KoOJEKLli eIeKTPOHHMX HaBYAJIbHUX MaTepialiB, fKi
NOTPIOHO CHUCTEMATH3yBaTH;, MPUBECTU JO OJHAKOBOIO 1 CTAaHJAPTHOTO BUTIIALY;
JOBrOTpUBAJO 30epiraTé JaHl Ha HAIIWHUX EJIEKTPOHHUX HOCISIX; OpraHizyBaTH
TaKUM YHWHOM, 100 3a0e3medynTH 3pYYHH 1 BIAKPUTHA JOCTYI TPOodecopChKO-
BUKJIAJAIIbKOMY CKJIaay 1 CTyJE€HTaM, XTO HAaBUYa€ThCS B JIaHOMY BY3l, a MpH
MO>KJIMBOCTI, 1 CTOPOHHIM KOPUCTyBavaM.

JaHi iHbOpMaIIHHUX PEeCypCiB IIMPOKO M PI3HOMAHITHO BUKOPHUCTOBYIOTHCS
By3aMH, SIK1 3J1MCHIOIOTH Oy/b-siKki ()OpMU HABUAHHS, B TOMY YHCJI1 3 BUKOPUCTAHHSI
TEXHOJIOT1M IMCTaHLIMHOIO Ta €JeKTPOHHOI'O HaBUAHHS.

I3 cykymHOCTI HanpsMKiB, SIKi 3aCTOCOBYIOTh Ha3BaH1 1H(popMaIliiiHi pecypcH,
BUJIVIUMO TPH, HANOUIBII YaCcTO peayi3yeMi OUIBIIICTIO BY3iB KpaiHH, 110 MarTh
BJIACHI caiiTh abo MmopTaju.

[epuuit HanpsiM MOB'sI3aHUI 3 POPMYBAHHAM Ha IMX MOPTaJaX B OCHOBHOMY
MaTepialiB JIOBIAKOBOTO XapakTepy IMpoO BY3, HOro KEpiBHMIITBI, JEKaHATaXx,
kadeapax, mpodecopchKO-BUKIANANBKUN CKiIal, GopMax 1 MeTojax HaBYAHHS; MPO
HAaBYAJIbHY Ta HAaBYAJbHO-HAYKOBOI MISUIBHOCTI; MPO CIOPTHBHI JOCSATHEHHA 1
KyJIbTYPHO-MAaCOBHX 3axoAax. Tyau K BITHOCATBHCS MaTepiajiu, MPU3HAYCHI IS
a0ITypi€HTIB Ta HOBUHH .

Jpyruii HanpsIMOK XapaKTepU3y€eThCs OPraHi3alli€lo 1 pO3MIIIEHHsIM Ha calTax
Ta MopTajgax By3IB KOJEKIIM €JIEKTPOHHUX MaTepialiiB, HEOOXITHUX JUIS 3I1HCHEHHS
HABYAJIBHOTO TMPOIIECY: EIEKTPOHHI PO3KIIAY, €IEKTPOHHI TECTH 1 3a1IKOBI KHUXKKH,
BIIOMOCTI TpPO TNPOBEACHI HABYaJIbHUX 1 HAYKOBUX 3axo0/ax, PO 3MIHU B
HaBYaJIbHOMY TMPOIEC], MPO IO TMPOBOAITHCS 1 MHUHYIUX KOH(EpeHlisx Ta
ceMiHapax.

Tpertiii HanpsM 3a3BUYall BioOpakae 3a0€3MEUEHICTh HABUAJILHOTO IMPOIECY
HAaBYAJIbHO-METOAMYHUMHU  MaTepiajamMu. Y  HaWNpOCTIIOMY BHUIJIAII  BOHO
peani3yeTbCsi y BUTIIANI BEO-CTOPIHOK BY3IBCHKOI O010IOTEKH, IO BKIIOYAIOTh
noB'si3aHy 3 ii JIATBHICTIO pi3HOMaHITHY iHopMarito. HaiiOinpmuii iHTEpec B
HAIIOMY BUIAJIKy CTAaHOBJISTh CIIMCKHA HOBUX HAIXOKEHBb, CJIEKTPOHHI KaTajord 1
no1i0H1 MaTepiaiu, 3a3BUYail MPUCYTHI HA IIMX CTOPIHKAX.

KopucrtyBaui B pexxumi on-line jJokaiapHO B BY3i, a00 BimmaieHo B IHTepHETI
MOXYTh HE TUIBKM 3HAWTH B €JIEKTPOHHOMY KaTayio3i By3y Oi0miorpadivydi ommcu
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HEOOX1THUX 1M JTIOKYMEHTIB, a il 3aMOBHTH iX y BY31BChKiil O10mioreri. bibmioreka B
IIbOMY BHIAJKy MOXK€ 3a0poHIOBaTH iX, a00 B eJEKTpOHHIA ¢dopmi BHUCIATH
KOpHUCTYBa4eBl 3aMOBJICHI 3aKa3aHHUK JIOKYMEHTH Ha BKa3aHMid iM azpecy
€JIEKTPOHHOI MOIITH Ta 1H. MOXJIMBICTh BUKOHAHHS 3aMOBJICHHS B TIM YW 1HIIIHN
dbopMi 3aNeXUTh BiJl NPUAHIATUX Yy By3l 1 Horo O6i0mioTeri aaMiHICTPATUBHO-
YOPaBIIHCHKUX PIIIEHb, @ TAKOX BiJl MOTEHIIHHUX MOXJIMBOCTEH caMoi 010110TEKH.
Hanpuximan, Takor MOCIYror MOXKYTh CKOPUCTATHCS TUTBKH CTYACHTH 1 BHKJIagadi
BOTO BY3Y, fIKI MalOTh 1HAMBIAYalbHl JIOTIH 1 Mapojb AOCTYIY A0 €JIEKTPOHHOTO
KaTaJory, eJeKTPOHHOTO 3aMOBJICHHSI JIITEPATypH.

YK 004.457

Homnaseskuii O.A.', Himenxo M.B.2, Bo6oex O.B.”

! Kanamnat Texm. HayK, JOIEHT, AOLEHT Kadeapu iHGOpMaIIMHIX TEXHOJIOT1H

>3 Marictp mepioro kypey creniansaocTi «[HopMariiiHi cHCTEMH 1 TeXHOMTTi»

KuiBchkuii HallloHAILHUM YHIBEPCUTET OYNIBHUIITBA 1 apXiTEKTypH, YKpaiHa
3aco0u i meToam 3axucry iHpopmamii

ITix 3arpo3oro Oe3neku iHMOpMaILIii pO3yMItOThCs MOJii a00 Mit0, SIKI MOXKYTh
NPU3BECTH /O CIHOTBOPEHHS, HECAHKI[IOHOBAHOTO BHKOPUCTaHHS ab0 HaBITH [0
pyliHyBaHHS 1H(GOpPMALIHHUX PECYPCIB KEPOBAHOI CUCTEMH, & TaKOK MPOTPaMHHUX 1
arapaTHHUX 3acO0iB.

[lacuBHi 3arpo3u  CHOpPSIMOBaHI B ~ OCHOBHOMY Ha  HECaHKI[IOHOBaHE
BUKOPHUCTAaHHA 1HpopManiitHux pecypcis IC, He Hajawuu Npu UOMY BIUIUBY Ha ii
(GyHKIIIOHYBaHHS.

AKTHBHI  3arpo3  MalOTh HAa  METI  MOPYIMIEHHS  HOPMAaJbHOTO
¢dbyukiionyBanHs [C nuisixoM 1iiecpsIMOBAHOTO BILIMBY Ha il KOMIIOHEHTH.

Jlo ocHOBHUX 3arpo3 6e3neku iHpopmarlii 1 HopmaabHoro QyHkiionyBanss 1C
BITHOCSTBHCS:

* BUTIK KOH]1AeHITIITHOT iHpOpMAITii;

* KOMITpoMeTallis iHGopMallii;

* HECAHKI[IOHOBAHE BUKOPUCTaHHS 1HQOpMalIHUX pPeCypCiB;

* IOMWJIKOBE BUKOPUCTAaHHS 1H(OOPMAIITHUX PECYPCIB;

* HECaHKII10HOBaHUM 0OMiH 1HQOpMAIli€I0 MK a0OHEHTaMU;

* BiZIMOBA BiJ iHGOpMAIIiT;

* opyIieHHs 1HGOPMAIIIMHOTO 00CITyTOBYBaHHS,

* HE3aKOHHE BUKOPUCTAHHS MPUBLIIEIB.

MexaHi3MH 3aXHCTY.

CrtBopenns cucreM iHopmartiiinoi 6esneku (CIb) B IC Ta IT rpyHTyeThCsa Ha
HACTYyTHUX TMPUHIUTIAX:

CucremMHMil miaxia 10 moOyAOBH CUCTEMHU 3aXHCTY, L0 O3HAYAE ONTUMAJbHE
MO€IHAHHS B3a€MOIOB'SI3aHUX OpraHi3alliiHUX, MPOrpaMHUX,. allapaTHUX, (PI3UYHUX
Ta IHIIWX BJIACTUBOCTEW, MIATBEPIKEHUX MPAKTUKOIO CTBOPEHHS BITUM3HSIHHUX 1
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3apyOIKHUX CHCTEM 3aXHUCTy 1 3aCTOCOBYIOTHCS Ha BCIX €Tamax TEXHOJIOTIYHOTO
UKy 00poOku iHpopmarii.

[Tpunumn 6e3nepepBHOrO PO3BUTKY CUCTeMH. Lleit mpuHIMM, KUl € OTHUM 13
OCHOBOTIOJIO)KHUX JUII KOMM'IOTEpHUX 1HGOPMAIIMHUX CHUCTEM, e OUIbII
akryaneHuM i CIb. Criocobu peamizaiiii 3arpo3 iHngopwmariii B IT Ge3nepepBHO
BJIOCKOHAJIIOIOTHCA, a ToMy 3a0e3neueHHs O6e3neku [C He Moxke OyTH OJHOPa30BUM
aktom. lle Oe3mepepBHUI TMpoliec, L0 MOJSArae B OOrPYHTYBaHHI 1 peanizaii
HaWOIIBII pallioHAIBLHUX METOMIB, CIOCO0IB Ta nuIAXiB BaockoHaneHHs CIb,
Oe3nepepBHOMY KOHTPOJII, BUSIBJICHHI ii BY3bKHX 1 CIA0KHX MICIlb, MOTEHI[IHHUX
KaHaIiB BUTOKY iH(doOpMaIlli 1 HOBHX CHOCOOIB HECAHKI[IOHOBAHOTO JOCTYITY,
3abe3mneueHHsT HAAIMHOCTI CUCTEMHU 3aXHUCTY, T. €. HEMOXJIMBICTb 3HUKCHHS PIBHS
HAJIHHOCTI IPY BUHUKHEHHI B CUCTEMI 3001B, BIIMOB, HABMUCHUX JI1i 3710MIIIMKa a00
HECHAaBMUCHUX  TOMHJIOK  KOPHCTYBadiB 1  OOCIYroBylHOUOTO  TEpCOHATY.
3a0e3neueHHs] KOHTPOJIO 32 (PYHKIIIOHYBaHHIM CHCTEMHU 3aXHUCTY, TOOTO CTBOPEHHS
3ac00iB 1  METOAIB  KOHTPOJIO  Mpale3JaTHOCTI  MEXaHI3MIB  3axHCTY.
3a0e3meueHHsT peryjsipHUX MpoiIakTUYHUX Al Ta 3acobiB  O60poTHOM 3
HIKIUTMBUMH TIPOrpaMaMu.
3a0e3neyeHHs] E€KOHOMIYHOI JOLITBHOCTI BHUKOPUCTAHHA CHUCTEMH. 3aXHCTY, IO
BUpaXKa€eThbCs B nepeBuIieHHI MoxkiBoro 30utky IC ta IT Bix peamizaiii 3arpo3 Haj
BapTicTIO po3po0ku Ta ekcruryaTarii CIb.

VY pesynbrati BupieHHs npodiem Oesneku iHpopmarii cyqacni IC ta IT
MIOBHHHI BOJIOJITH HACTYITHUMH OCHOBHHMH O3HAaKaMH:

* HasBHICTIO 1H(OpMaITIi pI3HOTO CTyNeHs KOH(D1ISHIIHHOCTI;

* 3a0€3MeYEHHSAM KpUNTOrpadiyHOro 3aXucty iHPopmaIri pisHOro CTymneHs
KOH(1ICHIIIITHOCTI MpU TIepenayi JaHuX;

* 000B'SI3KOBUM YIIPaBIIHHIM IMOTOKaMH 1HQOpMAIIii, sIK B JIOKaJbHIUX MEpekax, Tak 1
IpH Iiepeaayi Mo KaHajaax 3B'sI3Ky Ha JaJIeKl BiJCTaHi;

* HasIBHICTIO MEXaHI13My peecTpallii Ta 001Ky CrpoO HECAHKI[IOHOBAHOTO JIOCTYIY,
nozii B IC 1 1OKyMeHTIB, 1110 BUBOAATHCA HA IPYK;

* 000B'SI3KOBUM 3a0€3MEYSHHSIM LILTICHOCTI TPOrPaMHOTO 3a0€3MEUEeHHS Ta
iHpopmarii B IT;

* HasIBHICTIO 3aC001B BIJIHOBJICHHSI CUCTEMH 3aXUCTy 1H(Qopmarrii

* 00OB'SI3KOBUM ypaxyBaHHSIM MarHiTHUX HOCIIB;

* HasIBHICTIO (p13MYHOT OXOPOHU 3aC001B 0OUMCITIOBAIBHOT TEXHIKH 1 MATHITHUX
HOCIiB;
* HasIBHICTIO CTEIajbHOI CITyk0u 1HGOpMaIIIifHOT 0€3MEeKH CUCTEMH.
Cnucok Jjgirteparypu
1. Turopenko I'.A. Indbopmarriitai TexHosorii ynpasiinasa. M., FOniTi: 2002.
2. Hoptkarr C., HoBak [I., Maknaxyen J[. OOHapyxeHUE BTOP)KEHUH B CETb.
W3narensctBo "JIOPHU", 2001, - 384 c.
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Iromopa MLL', o B.B.2, KBauyk I.M.’

'Kangmnar texm. HayK, JOIEHT, AOLCHT Kadeapu iHGOopMaIIMHIX TEXHOJIOT1H

> KaHauaar TexH. HayK, TOIeHT Kadeapu iHHopMaIiitHUX TEXHOJIOT 1]

3 MaricTpaHTa HepIoro poky HaB4aHHs Kadeapy iHQOpMaIiiHIX TeXHOIOTIH,

KwuiBcbkuil HaIllOHAILHUNA YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypH, YKpaiHa
ABTOMATH30BAaHA CHCTEMA OUIHKYU 3HAHb Y 3aKJIA/IaX BUIIOI OCBITH HA OCHOBI

NpoBe/IeHHsI TECTYBaHb

HeoOxigHiCTh MIABUINEHHS SKOCTI TIJATOTOBKHM CIEHIATICTIB B yMOBax
JIOKOPIHHOT pedOopMHU OCBITH BHU3HAYa€ MOIIYK HOBUX (OpPM 1 METOAIB OpraHizamii
HABYAJILHOTO TIPOIIECY, 3ACTOCYBAHHS MIPOTPECUBHUX TEXHOJIOT1 HABYaHHS B YMOBax
PUHKOBOi €KOHOMIKM. BiamoBinHO, HaBYalbHMUI MPOLEC TIOBHHEH BpaxoOBYBaTH
TEHJICHI[lI CYCIUIBPHOTO PO3BUTKY 1 IICUXOJIOTIFO MOjonai, a (opMu 1 MeEToau
peanizaiii HaBYaJIBHOTO MPOIIECY — MPUHIMIM JIEMOKpaTii, akaAeMIYHUX CBOOOI,
CIIPaBEIUBOCTI, KOHKYPEHIII, BCEOXOIUIIOIYOT0 KOHTPOII 1 CAaMOKOHTPOJIIO,
AUCLMIUTIHU ¥ BiIMOBIAAIIHOCTI, IEAArOTIKKM CHIBPOOITHUITBA B CUCTEMI CTYACHT —
BHKJIa1ay.

[Tlin HoBUMM 1H(opMaliiHuMu TexHoJorisiMu HaBuaHHs (HITH) po3ymiroTh
Takl TEXHOJIOTii, $KI B HaBYaJIbHOMY TMPOIIECI BUKOPHUCTOBYIOTh 3acoOu
iHdpopmaTu3amnii  HaBuaHHA  (Hacammepenm 1€ -  KOMIO'IOTEp), NPHUIOMY
BUKOPHUCTOBYIOTh X fIK 3aC10 yHpaBIiHHSA y4OOBOIO TiSIbHICTIO.

[Iporpamu Takoro HaB4aHHS MOOYAOBAaHI B OCHOBHOMY Ha 17€5X 1 MPUHIMIIAX
KOTHITUBHOI TICUXOJIOT1i, B HUX 3JIHCHIOETHCS HEMPsSME YIPABIIHHS MiSIbHICTIO
CTyJ€HTa, TMpU SKOMY CTaBISATBbCS PI3HOMAHITHI y4O0OBI 3ajadyi, Mnpoodyemu,
CHIOHYKAaIO4YH CTYACHTIB CAMOCTIIHO PO3B'I3yBaTH iX.

["'0710BHUMU LIJISIMU CUCTEMU € TIPUILIBU/IICHHS MEPEBIPKU pOOIT CTYIEHTIB Ta
yIOCKOHAJICHHSI CUCTEMU OI[IHIOBaHHS, Oepydu 10 yBaru Bary KO>KHOTO 3aBJaHHS.

[lepeBipka 3a JOMOMOrOI MPOTpaMU CYTTEBO MNPUILBUJIIIYE 1 TOJIETIIYE
Mporiec MmepeBipku poOIT. SKICTh MHUTAaHh NaHOT TEPEBIPKM BHU3HAYAETHCS IXHIM
3MICTOM, XapakTepoM BHKOHYBaHMX CTyJE€HTAaMU NpPHU BIANOBIAI HA MHUTAHHS
po3ymoBux mid. [lpu ckiamanHi TUTaHb 3aBXIW BUXOMSTH 3 TOTO, IO MEPEBIPSATH
NOTpiOHO T1 3HAHHS, IO € OCHOBHUMHU B JAaHOMY Kypci a00 BIJIHOCHO BaXXKO
3aCBOIOIOTHCS CTYI€HTaMU, a00 sIKi HEOOX1/IH1 JIJIsl YCIIIIIHOTO 3aCBOEHHS TTOAAIBIIINX
PO3ALIIB 1 TEM KYpCY.

Ha no6ip nutanp BIuMBa€ BUJA MEPEBIPKU: I YTOUHEHHS 3MICTY MUTaHb TS
MOTOYHOI TEPEBIPKM HEOOXIAHUN aHami3 3B'S3KIB JOCIHIKYBAaHOTO Marepialy 3
paHilie MNPOWICHUM, a JUIi TeMAaTHYHOI 1 MIJACYMKOBOI TEpPEBIPKH - BUAIJICHHS
rOJIOBHUX 3HAHb 1 CIIOCOOIB ONEpPyBaHHS HUMMU.

AHani3 cucTeM KOMMI'IOTEPHOr0 HaBYAHHS B KOHTEKCTI TEXHOJIOT1i HaBYAHHS
BHCYBAa€ MEBHI BUMOTH 0 iX kinacudikamii. HalirojgoBHima 3 HUX MOJSTae B TOMY,
0 BOHa Mae OyTHM 0araTOacleKTHOI0, OCKUJIBKM TEXHOJOTiS HAaBYaHHS BKIIOYAE
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PI3HOMaHITHI HOTO 3ac00M 1 crocobum ix peamizamii. Kimacudikariss Mmae BpaxoByBaTH
TEOPEeTUYHI 3acagu MOOyJAOBH TEXHOJOrli HaBYaHHA, CIOCOOy i1X BTUICHHS Yy
HaBUaJbHI BIUIMBM (3a7advi, TMIAKA3KW, 3alHWTAaHHS, BKAa3iBKM TOINO), 4Yepe3
oprasi3aliiro croco0y ympasJiHH 1 T.iH.

Jlo mapameTpiB BXIJTHUX JAHUX CUCTEMHU BXOJSATh: NEPCOHAIBHI IaHl CTY/ICHTA
(ITIT1, rpyma), mani mpo BUKJIaAada, Mo BeJle HATJSAA HAJ TPOBEICHHSIM TECTyBaHHS 1
HAaJa€ CBOIO OIIHKY 3a MHUTaHHS 3 PO3TOPHYTOIO BIAMOBIAMAIO, KPUTEPii, 32 SAKHUMH
OyJie mpOBEIEHO TECTYBaHHS, poOOTa CTy/I€HTA.

JIst OLIHKM TECTOBUX 3aBJaHb HaM CJiJ 3BEpTAaTH yBary JHIIE HAa KpUTepii
3HaHHS MaTrepially 3a MUTAHHSAM Ta 3HAHHS TeMH. [HKOJU, PO3rOPHYTICTH BIAMOBIII
TaKOXX BPaXOBYEThCS, OCKITBKA B TECTOBUX 3aBIaHHSAX OyBalOTh MOBHI Ta HEMOBHI
BIIMOBII (BIAMOBIAL ITOBHA OINIHIOETHCS OLIBIIOI0 KUIBKICTIO 0ajiB ab0 X HEIMOBHA
BIJIMOBIIb MOKE 3apaxOBYBATUChH SIK HE MPABUIILHA).

Jlo mapameTpiB aBTOMaTU30BaHOT CUCTEMH OL[IHKHM 3HaHb CTYJEHTIB Ha OCHOBI
TEeCTyBaHHS HaJleXkKaTh: KUTbKICTh 3aB/IaHb, Yac, BUJ BIAMOBIAI HA MUTAHHSI, ITOBHOTA
BIJITOBI/II, Bara MUTaHHS.

Jlana mporpama Mae OyTH 3py4HOIO B KOPHCTYBaHHI Ta BHUKOHYBaTH Taki
(GyHKINT SK: BEACHHS CIHCKY CTYACHTIB Ta CIHUCKY OIIIHOK, JOJaBaHHS TECTIB,
POXOJKEHHSI TECTyBaHb, PO3PAXyHOK OI[IHKM 3a TECTyYBaHHS Ta 3arajbHOi
PEUTHUHTOBOI OITIHKH.

ABTOMaTH30BaHa CHUCTEMa TIEPEBIPKA 3HAHb MIHIMI3yEe BIUIUB (HaKTOPY
0COOHMCTOI IyMKH BHKJIaJaya Mpo CTYyACHTA 1 3HAYHO 3MEHIIye HEOOXIAHUI Jac Jyis
nepeBipKkrd poOIT. A TakoX JaHa CHCTEMa CUCTEMATU3Y€ Pe3yJbTaTH IMPOBEICHUX
TECTyBaHb, & CAME CTBOPIOE CIHCKHU 3 pe3yJbTaTaMu MPOUIEHUX TeCTyBaHb MO TPyMi
Ta OOpaxoBy€e 1 3aHOCHUTH B TaOJMIIO PEHTHHIOBI OLIHKM TPYNH 3a BECh MEPIOA
MPOXO/PKCHHS TECTYBaHb.

Cnucok BUKOPHCTAHOI JiTepaTypu
1. KoBanbuyk FO.O. Teopist ocBiTHiX BuMiptoBanb / 0. O. Koansuyk. — HixkuH :

Bunasenp II1 JIncenko M. M., 2012. —200-212 c.

2. KonctpyroBanns tectiB. Kypc nekuiit : Hau. noc. / JI. O. Kyxap, B. I1.

Ceprienko. — JIympk, 2010. — 182-220 c.

YK 004.4
Kharchenko A.A.l, Borodavka Y.V.2
' Master first year of a specialty "Information Systems and Technologies"
> Doctor of Engineering Sciences, Professor
Kyiv National University of Construction and Architecture, Kyiv, Ukraine
Use of neural networks in the generative design of construction objects

The competitive and risk-averse nature of the construction industry and its
heuristic problem-solving needs, among other reasons, have contributed to the
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development of nontraditional decision-making tools. Research in artificial
intelligence (Al), a branch of computer science, has provided more suitable tools to
the construction industry. Neural networks research in Al has recently provided
powerful systems that work as a supplement or a complement to such conventional
expert systems. In this paper, neural networks are introduced as a promising
management tool that can enhance current automation efforts in the construction
industry. Basic neural network architectures are described, and their potential
applications in construction engineering and generative design discussed.

Generative design is an approach to the production of digital or physical
products, in which a person delegates the creation of ideas and prototypes to the
trained computer programs and platforms. The program autonomously or semi-
autonomously creates options for the vision of the product, making it easier and faster
to obtain intermediate results and search for innovative solutions.

Benefits of Generative Software:

e (Can work with blurry source data.

e Offers many ideas at once.

e Goes beyond patterns.

Generative design in architecture — is a process of design where artefact is
produced by a system with certain degree of autonomy. Since generative design in
architecture is one of the ways of designing a key role in this case not to have the
specific properties of the result of such design, but only the process itself. Generative
design capabilities allow you to work with large masses of information and, on their
basis, choose the best models and solutions, and create visualization of these data.
During this process, artists can have an infinite number of results that can
instantaneously change with different parameters, random variables and variations
that can lead to totally unexpected results. [1].

Over the last decade, deep learning (DL) technology has been successfully applied
in various areas of artificial intelligence research. DL has evolved from artificial
neural networks and has often shown superior performance compared to other
machine learning algorithms. Recently, DL has been successfully applied to different
areas one of which is construction.

Another interesting application of DL is training various types of neural networks
to build generative models for generating novel structures. [2].

New types of architecture of neural networks are constantly appearing, and they
can be confusing. Let’s briefly go through what is neural network and how it works.

Neural networks are a set of algorithms, modeled loosely after the human brain,
that are designed to recognize patterns. They interpret sensory data through a kind of
machine perception, labeling or clustering raw input. The patterns they recognize are
numerical, contained in vectors, into which all real-world data, be it images, sound,
text or time series, must be translated. They help to group unlabeled data according to
similarities among the example inputs, and they classify data when they have a
labeled dataset to train on.

There are many varieties of types of neural networks, you can count up to 26 types,
and most popular are:

1. Feedforward Neural Network — FFNN
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The feedforward neural network was the first and simplest type. In this network the
information moves only from the input layer directly through any hidden layers to the
output layer without cycles/loops.

2. Convolutional Neural Network — CNN
In a convolutional neural network the unit connectivity pattern is inspired by the
organization of the visual cortex. Units respond to stimuli in a restricted region of
space known as the receptive field. Receptive fields partially overlap, over-covering
the entire visual field. Unit response can be approximated mathematically by a
convolution operation.

3. Recurrent Neural Network — RNN
A Recurrent Neural Network is a type of artificial neural network in which the output
of a particular layer is saved and fed back to the input. The first layer is formed in the
same way as it is in the feedforward network.

4. Generative adversarial networks — GAN
GAN represents a huge family of double networks, that are composed from generator
and discriminator. They constantly try to fool each other—generator tries to generate
some data, and discriminator, receiving sample data, tries to tell generated data from
samples.

The perspective research direction in the field of generative design is using the
combined neural networks types for construction objects generation. This approach
grants an easier way to construction object generation and increases productivity as
well as provide less time and material costs.

List of literature
3. https://ukit.ai/blog ru/kak ustroeno tvorchestvo mashin primery primenenija
_generativnogo dizajna/2018-03-06-23
4. “Machine Learning for Designers” by Patrick Hebron 2016

YK 004 4:007.5
Psi6uyn FO.B.', Makapos B.0., Copoxa 0.1% I'aBpuim b.B.
'Acmipantka xadempu iHMOPMAI[HAX TEXHOIOTIH MPOEKTYBAHHS Ta MPHKIALHOI
MaTeMaTHKU
> Crynents rpynu ITEIT-32¢
KuiBchkuii HallloHAILHUN YHIBEPCUTET OYIIBHUIITBA Ta apXITEKTypH
Ocob6amBocTi 3D moaessiepa ALLPLAN
Allplan - cuctema aBTOMaTH30BaHOTO MPOCKTYBAHHSI.
Allplan migTpumye cimeitcTBo omnepartiiitnux cuctem Microsoft Windows.
O06'exTHO-0OpieHTOBaHA TexHOOTIs 3-D BIM.
BIM - indopmariiiine MojentoBaHHa OyaiBiai abo iHdopmalliiiHa MoJelb
OyiBmi
OnnouacHa po6oTa (axiBIiB HaJ yciMa pO3/IiIaMH MIPOEKTY.
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Bizyanizamist: 06'emHa animariisi, OoOJiK OCBITJIEHHS, TiHEH, BIpTyaJbHUUN
npoxia mo Oynisii / o6mit, ¢poTopeanicTuuHe 300pakeHHsI, BOyJOBYBaHHs 00'€KTa B
dboTorpadiro, BepcTKa.

CyMicHICTb JTaHMX 3 I1HIIUMH TpapiyHUMH, PO3PAXyHKOBUMH  Ta
KOIITOPUCHUMHU CUCTEMAaMHU.

[aTerpamist 3 cucreMaMu MPOEKTYBAaHHS 1H)XKEHEPHUX MEPEX 1 CUCTEMaMH
po3paxyHky 3bK (3a11300€TOHHI KOHCTPYKIIIT).

[IpoekTyBaHHS 3a11300€TOHHUX Ta METAJTOKOHCTPYKITIN.

[Tomepeaniit po3paxyHOK BUTpAT Ha OyAiBHHUIITBO, 3B'SI30K 3 KOIITOPHUCHUMHU
porpaMamMu i CHCTeMaMH €JIeKTPOHHOTO JOKYMEHTOOOITY.

Allplan Bxmrowae moaemep 3D Tin, mo BMie poOuTu OymneBi omepariii Haj
TiJaMH 1 TIOBHICTIO IHTETPOBAHMUH 3 CHUCTEMOIO TMPOEKTYBaHHS apXITEKTypHUX
€JIEMEHTIB

Uynosi kpecisapchbki 1HCTpyMeHTH Allplan MaroTh iHTENEKTyallbHI PEKUMHU
OpUB'SI3KH, MPOCTI Y BHUKOPUCTAHHI 1HCTPYMEHTH JBOMIPDHOTO KPECJIEHHS 1
penaryBanHs 1 3acobu konBepraiii 2D-enemenTiB B 3D-00'ekTH.

Allplan miaTpumye croemianabHI PEXUMH TEpPeryiany, IO JJ03BOJSIIOTH
JACTANBHICTh TPOMATBbOBYBAHHS CTaBUTH B 3aJICKHICTh BiJl MOTOYHOIO MacHITaldy
300pakKeHHsI

Allplan mpomnonye ckmagHi IHCTPYMEHTH pPEHIEpPHHra 3 PI3HOMaHITHUMHU
napamMeTpamMu  OOpOOKM MIBTOHIB, $IKI JIO3BOJIAIOTH IIBHUJAKO pO3paxyBaTH
Bi3yam3aitito 3D-Mozeni a1 aHanizy KoHueni, GopM, CTpYKTyp.

Allplan mae BOynoBanuii Moysib aHiMallii. HoBe BikHO aHimallli B pealbHOMY
4aci J03BOJIs€ 0AYMTH aHIMAIlil0 MOJIeII 1 11 3MiHa MOCTIHHO B MpoIieci poOOTH.

VYuikaneHuii Moaynb cnenudikanii Allplan Hagae mBuakuil 1 npocTuit
Croci0 CTBOpEHHS 3BITIB, M0 BKIIOUYAIOTh creur@ikaiii BHUKOPHUCTOBYBaHUX
MaTtepialiiB 1 pO3paxyHOK iX BapTOCTI.

VHiBepcaabHe apMyBaHHS CTPYXKHSIMU 3a0e31edye pi3Hi CocoOu OTpUMaHHS
apMaTypHUX KpeclieHb. MoOXKHa BHUKOPHCTOBYBaTH 00'eMHe ab0  IJIOCKE
pO3TaITyBaHHS apMaTypH, B 3aJI€KHOCTI B/l OCHOBHUX JTAHWX, HASIBHUX B TIPOEKTI.

ApMyBaHHS CITKaMHU - 3pYyYHUH IHCTPYMEHT Ui CTBOPEHHS apMaTypHHUX
KPECJICHb 3 BUKOPUCTAHHIM CiTOK. BUKOPHUCTOBYIOTBCS BC1 pEKUMH PO3MIIIICHHSI, 110
3abesrneuye cydacHUM 3acid meperisay, 1o Ja€ MOXKJIUBICTh PO3IVISTHYTH BC1 3MIHU
TUTIOPO3MIPIB CITOK 3 MIHIMAJIBHOIO KUJIBKICTIO 3aTparT.

Crnemudikamii apmatypu mo JICTY cTBOPIOIOThCS HAa OCHOBI KOHKPETHOTO
NPOEKTY 1 yNpaBISAIOTHCS HATUCKAaHHSAM KHOmNKkH. CTalieBi apMaTypHi CITKH, B T.d.
HECTaHJIapTHI, BUAAIOTHCS TpadidHo.

besnocepenne ynpaiiHHS IIOTTEPOM / Jla3epoM, poOOTaMu 1 BEpCTaTaMH 3
YITY, po3mpykiBKy TEXHOJOTIYHHUX KapT, a00 meperady AaHUX Ha LEHTPaJbHUI
KOMIT'FOTEp YIPABIIHHSA BUPOOHUIITBOM.
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[TigTpuMka BIAKPUTOT O10JIOTEKH THUMOBHX apMaTypHHX €JIE€MEHTIB, BY3IB
3'€THaHb 1 3aCTaBHUX JETaleH.
JlerkicTb BHECEHHS 3MIH JO KOHCTPYKTOPCBbKY YAacTUHY 1 MiJTOTOBKY
BUPOOHUIITBA MPU 3MIHAX B apXITEKTYPI.
CBoOony 3armo3u4eHHs apXiTeKTYpPHUX JaHHX.
Haouny nucnerdepusaiiito mpoueciB BUpOOHUIITBA, TPAHCIIOPTY 1 MOHTAXY.
[Iporpamue 3abe3meueHHs [03BOJsiE (OPMYyBaTH OJMHUIN TOCTaBKU 1
TPaHCIOPTYBaHHS  (HampuKIaZ,  TPAHCHOPTHUH  IITabenb),  aBTOMATUYHO
CTBOPIOIOTHCS BIJITIOBI/IHI CYNPOBIIHI TOKYMEHTH.
3aBaHTOXCHHS BUPOOHUUYUX IOTY)KHOCTEH MOXKE BIOyBaTHUCS B CHCTEMI
ynpaBiiHHsA BUpoOHUIITBOM abo B Allplan Precast. 3anexHo Big BuIy BUPOOHHUIITBA
€JIEMEHTHU PO3MOAUIAIOTHCS Ha MIAJOHH, JOPIKKUA ab0 CTONH, B T.4. 3 ypaxyBaHHSAM
OJIHOYACHOT'O BUPOOHMIITBA MMaHENIECH PI3HUX MTPOCKTIB.
Cnucok Jjgirteparypu
A.B.Hekpacos, M.A.Hekpacosa Allplan 2006. Ilepuuii npoexT Bix eckizy A0
nokymenTariii = Allplan 2006. Ilepmmii mpoeKkT BiJ €cKi3y A0 JOKYMEHTAIIIi. -
E€xarepunrOypr, 2006. - 180 c.

YK 001.3 +004.89 + 008.2

€pykaes A.B.', CroibHIKOBA B.IO.

'k.T.H., nouent kadeapu IT

*crynentka 4 kypey rpymu [VCT-42¢

KuiBchkuii HalllOHaIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTypHU
HITyynnii inTesiexkt. KiHo, Bix ixei 10 peajJbHOCTI

OcTaHHIMH pOKaMHM CEHCAIlIMHO BPHUBAETHCS Yy PI3HI cepHU HAIIOTO >KUTTS
MITYYHUH 1HTENEKT. BIOKpUTTAM MHUHYJOTO POKY CTaja HedpoMepexa Ha iM’s
benmxamin. Ha cTBOpeHHs BJIACHOTO MPOAYKTY IITYYHOMY 1HTEJEKTY 3HaJA00MI0C
A48 romuH. J{ns TOrO, MO0 «CICTH B PEXKHUCEPCHKE KPICIO», IITYYHUH 1HTENIEKT-
pexXucep MepeiIrnBHUBCS KyIly CTapuX YOPHO-OUTMX (PUIBMIB 1 B MiJICYMKY BUITYCTHB
CBI, sikMil Ha3uBaeTbcs Zone Out. CTpiuka po3moBiAa€ Mpo Te, SIK MOIIMPIOBABCS
MITYYHO CTBOPEHUMN BIPYC, AKUW BpaKa€ TUIbKK BariTHUX >KIHOK.

JlocATHEHHS JIOACTBA AMBYIOTH 3 KOXHUM AHeM. OmHak € 1 iHIIa CTOPOHA
Mefali Takoro ycmixy. IcHye kioH po3ymy - BINA48. Auapoin BMi€e miATpuMyBaTH
Oecimy, B ToMy 4uCii Ha CKiIaaH1 GinocodChbKi TeMU, 1 HaBITh xkapTyBatu. [Ipu oMy
BINA48 3maTtHuii HaBUaTHCS - HOTrO CIIOBHMKOBHUM 3amac 1 3HaHHS OHOBIIIOIOTHCS 3
KOXHOI0 HOBOIO Oeciforo. Lle roBopuTh Mpo Te, 10 MOXKIMBO, B MallOyTHHOMY
TpaAMIlisl TOMIMIATH OCOOUCTICTh TIOMEPJIOi JIIOAWHM B poOOTa cTaHe OyIeHHOIO
CIpaBoO0, ajie¢ I IbOTO CIEpIry HEOOXITHO po3iOpaTtucs 3 MOpaIbHO-€TUIHOL
CTOPOHOIO TTUTAHHS.
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Sk BUCHOBOK MO’KHA CKa3aTd, HI0 3a AKMXOCh 50 pOKIB JIOJUHA JOCSTa
KOJIOCAJIbHOTO MPOPUBY, B TEXHIUHIN, HAYKOBIM Ta 1HXKEHEPHIH ranmysi, a 3aBISKH
IIbOMY 1 B 1HIIUX OO0JIACTAX KUTTEMISUIBHOCTI. Y TOW K€ Yac JIFOJICTBO BHSIBUJIOCS
HACTUIbKU JIIHUBHUM, IO HE JOCATJIIO yChOTO IO TMPHUITYCKAIM aBTOpu (UIBMIB Ta
cepiajiB, a/pKe Mepea THUM SK CTBOPIOBAaTH IIOCh Tpeba 100pe mojayMmarH, skKi
HACJIJIKK MOXXYTh OyTH, 11100 MOTIM HE BUHILIO K Y (ibMi « S — pobOT».

Cnucok BUKOPUCTAHUX JIAKepeT
1)  https://www.google.com/amp/s/hitech.vesti.ru/amp/article/621571
2)  https://robo-sapiens.ru/stati/top-10-robotov-pohozhih-na-cheloveka

YK 519.68
MoJgokanosa B.M.
JIHIIpONEeTPOBCHKUH perioHaIbHUN IHCTUTYT JIepKaBHOTO yrnpapiinHa HarionansHO1
akajzemii nep>kaBHoro ynpasiiHas npu [Ipesunentosi Ykpainu
CTpyKTypHa MOJ€JIb CY4aCHOT0 OCBITHLOI'0 CepeI0BUIIA

Cepen HaMBaXJIMBIIIMX HAYKOBO-TEXHIYHUX 1 €KOHOMIYHUX MpoOJIeM HUHI
0COOJIMBO aKTyaJbHUMM € TpobsieMu 1H(pOpMaTU3aIlii — CTBOPEHHS CHUCTEMU
e(peKTUBHOTO 3a0e3MEYeHHS] CBOE€YACHUMH, BHYEPIIHUMHU BIIOMOCTSIMH  BCIX
3HQYMMHUX BHUJIB JIFOJACHKOI ISUIBHOCTI, yMOB IS TIPYHTOBHOTO aHami3y
JOCTDKYBaHUX TPOLECIB 1 SBHIL, MPOTHO3YBaHHS iX PO3BUTKY, IMepeadayeHHs
HACIIJKIB TMPUHHSATUX  PIIICHb. Ix BUPIIICHHS HEMOJUIbHE BiJ  MPOIECIB
iHpopMaTu3alii OCBITH, fKa, 3 OJHOTO OOKy, BimoOpaka€ JOCATHYTHUH piBEHb
HAYKOBO-TEXHIYHOT'O PO3BUTKY CYCHIJILCTBA 1 3aJICKUTh BiJ HBOTO, a 3 I1HIIOTO, —
CyTTeBO oro ooymoBimoe [1]. Cydacuuii iHpopMaIliitHHU XapakTep pO3BUTKY OCBITU
nepeadavyae MOJIEpHI3allll0 3MICTYy OCBITH, PO3IIUPEHHS CIEKTPY HAYKOBUX
JOCTIIPKEHb, BUMAara€ 3MiHH CTPYKTYpPU CHUCTEMH OCBITH Ta CTBOPEHHS Cy4acCHOTO
OCBITHBOTO CEPEIOBHUIIIA.

[HdopmarliitHO-OCBITHE  cepeloBUINE BU3HAYAETHCS SK  CTPYKTypOBaHA
CYKYIIHICTh PEeCypcCiB 1 TEXHOJIOTiM, 3aCHOBAHUX Ha €JWHUX TEXHOJOTTYHUX Ta
OCBITHIX CTaHAapTax, IO JJ03BOJsE€ 3a0e3medyBaTH BUIBHHM JOCTYN CyO0'€KTIB
OCBITHBOT'O TIpoIlecy A0 1H(GOpPMaLIMHUX pPecypciB, iX e€(DEKTHBHY KOMYHIKAIIIIO Ta
CHIBIIpALIO B pAMKaxX TAKOTO CEPEIOBUIIA JIsl TOCSTHEHHS OCBITHIX IIiiei [2].

OCHOBHMM 3aBJaHHSM CyYaCHUX YHIBEPCUTETIB € PO3YMIHHS CYTHOCTI
noOy/0BY, BUKOPUCTAHHS Ta PO3BUTKY 1H(OPMALIMHO-OCBITHBOTO CEpPEAOBHUIIA,
dbopMyBaHHS YSBJIEHHS IPO HOT0 CTPYKTYpy, A00Ip Ta iHTerpaiis e(pexKTUBHUX
CepBICIB 1 KOHTEHTY. B3a€MO3B’SI30K MK KIIOUOBUMHU CKJIAJOBUMH CTPYKTypHU
OCBITHBOTO CEpE/IOBUILA MPOCIIIKOBYEThCS B  YIOPaBIIHCBKOMY, 3MICTOBOMY,
OprasizaliifHoMy Ta TEXHOJIOTIYHOMY acleKTaX, SKi CHpPsIMOBaHI Ha peani3aliio
BU3HAYEHOI METH OCBITHBOTO IIpollecy. BIpoBa/pKeHHS B OCBITY YKpaiHu
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CTPYKTYpHOi Mojeli 1H(pOpMaIlifHOI OCBITHBROTO CEpeOBUINA aKyMYJIOE B COOi
OCTaHHI MOTJIAIM BUEHUX 1 MPAKTUKIB HA MEPCHEKTUBHI IUISIXU PO3BUTKY OcBiTU. Lle
Mae 3a0e3MeYnuTH BIITBOPEHHS B OCBITI YKpaiHU TJIOOATBHUX TEHACHIIA PO3BUTKY
OCBITHIX CHUCTEM, CTHUMYJIOBATH IHTErpalil0o CUCTEMH OCBITH YKpaiHH y CBITOBHUM
OCBITHIM MPOCTIp.
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Hosgli ixei y B3aemoail mogesiei 1Jisi NOKPAIeHHS CUCTEMU MiATPUMKH
NPUAHATTS pillleHb

VY mpormeci BceOigHOT aBTOMATH3AIIIl JIFOICHKOT AISUTPHOCTI BUHUKIA CUCTEMH,
aBTOMATU30BAHOTO MPUUHATTS pimieHb. Cepea HUX PO3PI3HIIOTH ABTOMAaTH30BaHI
Cuctemu VYmnparminusa, ExcreptHi Cucremu ta Cucremu IlinTpumku IIpuiiHSITTS
Pimens (CIIIIP). CIIIP, ma BigMiHy Bia IHIIMX CHCTEM, PO3B’S3ye€ 3amadi i3
3HaYHOI0 YAaCTHMHOI0 HEBU3HAUYEHOCTI Ta He Oepe Ha celOe 3ahayul BCTAHOBJICHHS
BOXJIMBOCTI KPUTEPIiB Ta YMNpaBIiHHA B IUJIOMY. 3a3BUYail 1i 3aCTOCOBYIOTH Yy
KOHKPETHUX OOMEXKEHHMX raiy3six Ta Ha cjaabko- abo HEeCTPYKTYpOBaHUX 3ajauax.
Cnpobyemo posmmputu MoxsmBocti CIIIIP 3a momomororo yckimagHeHHS i
CTPYKTYPH.

[lepin Hik MPUCTYNATH 0 3aBJAHHSI CTBOPEHHS HOBOi CUCTEMH, PO3IIITHEMO 3
YOTO CKJIAJIAIOTHCS YK€ 1CHYIOUl Ta B YOMY iXHI HEJIOTIKH.

B ocuoBy Oyab-saxoi CIIIIP narae ©HaGip ™openelt nans po3B’s3aHHS
OJTHOKpHUTEpIaNIbHUX 3a7a4 Ta 3aJa4 Ha OCHOBI Oaratbox kputepiiB. Taki 3amaui
TUMI3YIOTh Ta 3ICTABJSAIOTH 3 MOJCISAMHU, SKI HaWOuIbmie iM miaxoaaTh. [lomin
HalvacTiie Bii0yBaeThCs 3a piBHEM (opmMatizallii Ta yMOBaMHU PO3B’sI3aHHS.

ByBatoTe Taki MeTomu Ans OAHOTpUTepianbHUX 3aaad: Meton ['ypsina,
Banwpaca, CeBumka, Jlamnaca-baeca, 3ropTku.
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Jna OararokputepianbHux 3azad [1]: Meroxg Ilapero, PiBHOMIpHOT
ontuMizaii, JIiHiitHOT 3ropTku KputepiiB, CrnpaBeyiuBOro Kommpomicy, IneanbHoi
ToukH, ONTUMAJILHOI TOYKH, ['0JI0BHOTO KpuUTEpito, [[0aaTKOBOI €KCIEPTHOI OIIHKU
Ta J101aTKOBOT'O KpUTEPIIO.

Tunosa CIIIIP cknagaeTbest 13 TPhOX OCHOBHUX KOMITOHEHTIB [2]: 60a3a maHmuX,
0aza Mmoneneil (mepepaxoBaHl Buie) Ta iHTepdeiic kopucTyBaya. Takox BOHa
MICTUTh JIBa IONOMDKHHMX €JIEMEHTa: CUCTeMa KepyBaHHs 0a3010 JaHMX Ta CUCTEMa
kepyBaHHs 0a30r0 moaenent. [noai CIITIP mosxe micTuTh 6a3y 3HaHb.

[Tpo6nemoro takux tunoBux CIIIIP B TiMm, 110 BOHH MOXYTh BUOpATH JUIIIE
OJIHY MOJENb 13 6a3u Moenei s onuHiel 3agaui. Takuii METOA MPU3BOIUTH 0 TOTO,
0 PO3B’SI30K OyJe JOCUTh HaOJIMXKEeHUM, X10a IO CHUCTeMa Hamepen OOMEXKHUTh
KOpHCTyBaua B Ha0OPi1 3aJ1a4, K1 BiH MOXKE€ PO3B’SI3yBaTH, 110 1 POOJISATH PO3POOHUKH
MPOTPaAMHOTO 3a0€3MMeUeHHS.

PMS, PIMS, GIS, BIS, IFPS, ISDS, MAUD, SAP, NooTron Bci 111 Ta 6araro
IHIIUX CUCTEM CHPSMOBAHI JIMIIIE HA OJHY raidy3b. Ajie YoMy O HE BUWUTH 13 LIOTO
0OMEKeHHs, PO3POOUBIIN CUCTEMY TOUHICTh PE3YJIbTaTIB SKOi HE OyIyTh 3aexaTh
BiJl Hamiepe]] BCTAHOBJICHUX PaMOK Ha 3aj1adi, Kl MOKHA po3B’s13aTu?!

[Ipononyemo imeto CIIIP, B sKilf TOYHICTP OTPUMAHOTO pPE3YyJIbTATy
MIJBUIYETHCS 32 PAaXyHOK OUIBII THYYKOI CIIBIOpall 3 MeTogaMu. byab-ska
OaraTokpuTepiajgbHa 3ajlaya MOXe pO3OUTHCS Ha MEHII MiJ-3a/1adi, KOXKHA 3 SIKUX
pPO3B’S3Y€THCA OKPEMHM METOJOM, B3ATUM 13 0asu Mozenei. Haitbinbimoro
MpoOJEMOI0 € PO3pOOUTH CHUCTeMy KepyBaHHS 0a30l0 MOJenei, ska Oyae TOYHO
BU3HAYATH SIKY 3 MOJIEJIEH 3aCTOCYBaTH Ha KOXKHOMY 3 ertariB. [IpoTe 1ie crae He Tak
CKJIQJIHO, SIKILIO KOKHA 3 MOJIeJIell MaThUMe TOYHI KpUTEpil IS 3a4a4, AJs sIKUX BOHA
3actocoByeThes. Llle mpocTime crtae, KO 10 poOOTH MIAKIIOYUTHCA €KCrepT abo
EKCIIEpTHAa CHCTEMa, fKa JOMOMOKE 3ICTaBUTH KpHUTepli HEOOXITHI Ui Moneni 13
KpUTEpIsIMU caMoi 3aj1a4ul. TaKuM YMHOM HEMa€e HeOOX1AHOCTI POOUTH CUCTEMY JIUIIIE
miJl OJHYy Trajay3b 3acToCyBaHHsA. [Hydyka ©Oa3za pgaHux, MOXe 30epiratu
HaWpI3HOMAaHITHINTY 1H(OpMalliio, a cucTeMa KepyBaHHA 0a3010 Mojeiel Moxe
obupatu OyIb-sSKy MOAEIb Tl Oyab-sIKOT TTiA-3a1a4i.

Taka cuctema OyJie 3HAYHO 3PYUYHIIIOK aHDK 3BUYAiHI. AK€ BOHA I03BOJIUTH
BCTAHOBJIIOBATH OJIHY IIPOrpaMy Ha BCl MPOOJIEeMH, a HE IIYKATH LMK PsJl porpam
13 CBOIMU OKpeMUMU (QYHKI[IOHATbHUMHU MOKJIHUBOCTSIMHU.

Crnucok nitepatypu

1. Iamaitnoa O.B. Metonu npuiHATTS OaraTOKpUTEpiaJibHUX pIIICHb B
iHpopmaniinux cucremax / O. B. I3maitnoBa — KuiB: VYwuiB. ByniBaunrpa 1
apxitektypu, 2001. — 101

106



YipasaigHs po3BUTKOM TexHouaorin 2019

UDC 004.4

Nazarenko I.I.l, Stuzhuk V.A.z, Nazarenko D.1.2

'Doctor of Engineering Sciences, Professor

> Masters first year of a specialty "Information Systems and Technologies"

Kyiv National University of Construction and Architecture, Ukraine
Computer testing in education

An important task of education is to improve the professional training of
students, which can be solved to some extent by the use of programmable computer-
based learning systems for accounting and control of training. Control and evaluation
of knowledge is an integral structural component of the learning process. It is, on the
one hand, the final component of mastering a certain content block, and on the other
hand - a kind of feedback in the student's learning system.

In connection with the work of teachers in the credit-module system, the
problem of the modular current control of students' knowledge and their assessment
on the ECTS scale is acutely raised. In the world of practice, the most effective, most
commonly used and innovative method of controlling academic achievement is the
testing of students. The term "test" is interpreted as a system of techniques for testing
and evaluating psychic rice, knowledge, skills, needs, interests, etc.

To properly assess knowledge, tests must meet a number of requirements:
validity, reliability, adaptability, discriminativeness and complexity. And also a list of
rules to compile, directly, the test itself. The set of all requirements and rules give the
test task a quality property that is based on certain theoretical and methodological
principles and methods used during the annealing of the test results. Among such
methods used during the analysis, one can distinguish between analytical (expert) and
empirical (statistical, mathematical).

Summing up the experience of conducting computer testing, one can conclude
that its implementation is facilitated by:

—systematic monitoring of the quality and dynamics of student
achievements;

— obtaining a statistically reliable picture of the individual progress of each
student;

— creation of a computer database of academic achievements of students
for a long time of studying;

— intensification of the educational process by increasing the amount of
study material in the classroom,;

— increase the interest of students in the educational process;

— opportunities for creative and practical application of knowledge, skills
and abilities;

— Ability to perform tasks not only under the supervision of a teacher, but
also to self-control educational activities.
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Machine learning

Machine learning (ML) is the scientific study of algorithm that allows software
applications to become more accurate in predicting outcomes without being explicitly
programmed. The basic premise of machine learning is to build algorithms that can
receive input data and use statistical analysis to predict an output while updating
outputs as new data becomes available.

The processes involved in machine learning are similar to that of data mining
and predictive modeling. Both require searching through data to look for patterns and
adjusting program actions accordingly. Many people are familiar with machine
learning from shopping on the internet and being served ads related to their purchase.
This happens because recommendation engines use machine learning to personalize
online ad delivery in almost real time. Beyond personalized marketing, other
common machine learning use cases include fraud detection, spam filtering, network
security threat detection, predictive maintenance and building news feeds.

Machine learning is also entering an array of enterprise applications. Customer
relationship management (CRM) systems use learning models to analyze email and
prompt sales team members to respond to the most important messages first. More
advanced systems can even recommend potentially effective responses. Business
intelligence (BI) and analytics vendors use machine learning in their software to help
users automatically identify potentially important data points. Human resource (HR)
systems use learning models to identify characteristics of effective employees and
rely on this knowledge to find the best applicants for open positions.

With the rise in big data, machine learning has become a key technique for
solving problems in areas, such as: Computational finance (for credit scoring and
algorithmic trading), image processing and computer vision (for face recognition,
motion detection, and object detection), computational biology (for tumor detection,
drug discovery, and DNA sequencing), energy production (for price and load
forecasting), automotive (aerospace, and manufacturing, for predictive maintenance),
natural language processing (for voice recognition applications).
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It as the basis for the development of construction

The sphere of construction is one of the key areas of the modern economy. The
volume of construction in any country is always an indicator of its development.

The beginning of the application of IT technologies in construction was the
settlement of settlement tasks. To date, this is the most complex modern system that
allows you to manage large projects: from the design of various buildings, utilities,
facilities and finishing with means for automatic control of state supervision objects.

IT technology allows you to quickly design and determine the cost of all stages of
construction.

Applicants are widespread for designers in Ukraine. Desktop systems such as
AutoCAD, created by Autodesk, or Allplan, a German company that has been
operating in the Ukrainian market for the last ten years, are constantly being modified
and improved, taking into account the needs of the current process of designing and
rendering objects.

Popular today way of building objects - this is a streaming method.

Its planning is to determine the step and rhythm of the flow, then calculate the
number and number of mechanisms, performers and brigades, calculate the total time
of construction time and the completion time of the first construction object.
Typically, such calculation programs are part of automated design systems, they are
their specialized modules.

Modern construction can not be compared with the children's song "What we
need to build a house ...". Construction is management, strict organization and control
of the sequence of actions. Strictly scheduled work must begin some or other types of
work, for this requires that the delivery of various building materials in a timely
manner and the necessary construction equipment has arrived. Control stocks,
manage robots, reduce risks - all this is taught special programs for the automatic
control of construction projects, designed for the activities of general contractors in
the construction industry.

Many construction sites require the IT-equipping of buildings with state-of-the-
art technologies, such as the Sochi airport, which will have to service around 4,000
passengers per hour, and the quality of service must comply with international
standards.
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To such projects, in addition to reliability, security, demands the scalability of all
IT systems for the possibility of their further development.

About BIM-technologies everyone has heard, but not all clearly understand what
it is. BIM is not a three-dimensional model of an object, but a process of modeling
the object of capital construction, creating a digital representation of the future
physical object.

Today BIM technologies are already used as tools for optimal project
implementation. From experience, the optimal implementation of the project is
achieved through information mobility.

Information mobility is the exchange of information between all stakeholders in
the life cycle of an object. At the design stage, the information model is a design tool
itself and a data transfer tool for the next stage of the lifecycle. At this stage, the
model is a visual representation of what needs to be done. The information platform
at the very beginning of the project combines a huge number of performers, provides
visibility and access to the created digital model.

Possibilities of modern information technologies are obvious, but at the moment
Ukraine obviously does not lead in this issue. The reasons for this alignment of
forces, in our opinion, are hidden in the fact that Western companies are more
focused on the result and profit. They always answer the question: "What costs and
what profit will we get?" We have a slightly different approach, especially in public
organizations: we have to do, here we do. But the trend for change is already evident.
First, private companies have always evaluated the effectiveness of each invested
hryvnia. Secondly, state companies, which are now clearly cutting budgets, are also
beginning to count money, reduce costs and first understand what effect they want to
get. But in a situation where it is necessary to work effectively and economically
expedient, BIM-technologies are in a win-win situation.

References
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