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Yepuumes 1.0.%, Iromopa C.B?. Kyne6a M. B.°

 Tlepumii mpopexTop KuiBchKOro HallioHAIBHOTO YHIBEPCHTETY OyIiBHHIITBA i
apxiTeKTypH, JIOKTOp TeXH. HayK.

2 JIOKTOp TEXH. HayK, npodecop, 3aBixysad kadeapu inpopMamiiHuX TEXHOIOTIH
3 AcnipanT xadenpy iHGOpMAIIHHUX TEXHOJIOTIH,

KuiBcbkuii HaIliOHAIEHUH YHIBEpCUTET OYIIBHUIITBA | apXiTEKTypH
Indopmaniiini TeXHOJI0TII OLIHIOBAHHSA 3HAHDb CTYJAEHTIB 3 BUKOPUCTAHHAM
XMAPHUX TEXHOJIOT I

CyuacHe CyCHuIbCTBO XapaKTEPU3YEThCS MPOHUKHEHHSM 1H(QOpMAIIITHIX
texHosorid (IT) mpaktuuno y Bci cdepu xurtsi. He € BunsTkoMm 1 ocBiTa. Ha
HeoOxiaHoCTI BuKopuctanHs [T y HaBuaapHOMY MpOIIeCci HArOJOUIY€EThCS Yy HUBII
HOPMAaTHUBHO-TIPABOBUX JOKYMEHTIB, cepell SKux 3akoHu YKpainu «IIpo ocBiTy»,
«IIpo Bumy ocBity», «IIpo HamionansHy nporpamy iHdopmaruszauii», Yka3
[Ipesunenta Ykpainu «IIpo HamionansHy cTparterito po3BUTKY OCBITH B Y KpaiHi
Ha niepiof A0 2021 poky» Tomio.

be3 cymHiBy, 1H(}OpMaIliliHI TEXHOJOTIi € aTpuOyTOM ChOTOJICHHS, 1 IIeH
¢dakT HEOOX1THO BpaxOBYBAaTH MpU OpraHi3allli HaB4aJIbHO-BUXOBHOTO MPOIIECY B
3aKJ1aJiax OCBITH yCiX piBHIB. OUueBUIHO, IO TPAJUIIIITHI METOIM HABUYAHHS MAIOTh
cBoi rtocu. [IpoTe BpoBaKeHHS IHHOBALIMHUX METOJIMK HAaBYaHHS, Cepel TKUX
— BuKopucTaHHs 3aco0iB IKT, 3MiHIOE KOHIEMIIO 3arajJibHOrO MIAXOAY 0
HAaBYAJIBHOTO TPOIECY, CTBOPIOE TeEpeayMoBH (GOPMYBaHHS  KIHOYOBHUX
KOMIIETEHTHOCTEN, HEOOX1AHUX JIJIs camopeaizallli 0COOMCTOCTI B CyCIIIbCTBI.

MeToro po6oTH € BUCBITJICHHS MIIXO/IIB 10 BUKOPUCTAHHS 1HOOpMAIIHHUX
TEXHOJIOT1 OIIHIOBAHHSI 3HAHb CTYJEHTIB TpPH JAUCTAHI[INHOMY HaBYaHHI Ha
OCHOBI XMapHUX TEXHOJIOT1H.

CyTTeBUM I HAIIOTO JOCHIKEHHS € pedopMyBaHHS OCBITHBOI Taiy3l
VYkpainu. [Ipu npomMy moTpiOHO HAroJIOCUTH, IO 3MIHHU, SIKI BIOYBAIOTHCS B
oprasizailii HaBYaJIbHO-BUXOBHOTO MPOIECY 3aKJIaJIB OCBITH, CIPSIMOBaHI Ha
peanizanilo KOMIETEHTHICHOTO MiAXOAY, SIKMM, HacaMmIiepes], Mojsrae B yMiHHI
3aCTOCOBYBATH HAOYTi 3HAHHS y MOJANbBIIIN MPAKTUYHINA TISITEHOCTI.

SAx mu Bxxe 3a3Havay, iIHPopMaIliliHi TEXHOJIOTIT BIITPalOTh BAKIUBY POJIb
HE JIMLIE B OCBITHBOMY IIPOLIEC], a 1 3arajioM y KUTTI JIIoAuHHU. Came TOMY OJTHI€I0
3 KJIFOYOBUX KOMIIETCHTHOCTEH JIsi HABYAHHS MPOTATOM >KUTTS, BU3HAYCHHX
€BponelicbkkuM napiameHToM Ta Pamoro €Bponericbkoro Corosy, € 1mudpona
KOMIICTEHTHICTh, SKa O3HA4a€ «BIEBHEHE, KPHUTHYHE 1 BiJAIOBIJTAJIbHE
BUKOPHUCTAHHS Ta B3aEMOJIII0 3 HUMPOBUMH TEXHOJOTISIMA [IJI1 HaBYaHHS,
npodeciitHoi AisbHOCTI (POOOTH) Ta y4acTi y *KHUTTI cycniibcTBa [8]. B omuci
OHOBJICHMX  KJIIOYOBMX  KOMIIETGHTHOCTEH  BKa3yeTbcsa, 10  Iudposa
KOMITETEHTHICTb BKJIIOUa€ IU(GPOBY Ta IHPOpMaLIiHY IPaMOTHICTh, KOMYHIKAIIIO
Ta CIIBMPAII0, CTBOPEHHS IU(PPOBOTO KOHTEHTY, KiOepOe3reKky Ta BHpPIIIECHHS
npoosieMm.
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Bucsitnioour nUTaHHS BUKOPUCTAHHS 1H(QOpMAIIHHUX TEXHOJOTIN
OLIIHIOBAHHS 3HaHb CTYJEHTIB MPH IUCTAHI[ITHOMY HaBYaHHI Ha OCHOB1 XMapHHUX
TEXHOJIOT1i, BBa)KA€EMO 3a JOIIJIbHE 3YNMHUHUTHUCS HA PO3KPUTTI CYTI OKpPEMHX
MTOHSTb.

[lepur 3a Bce, pO3MVIIHEMO BU3HAYEHHS MOHATTS «IUCTAHIIHA OCBITa». Y
ctarti 9 3akony Ykpainu «IIpo ocBiTy» BKa3yeThbcs, 110 OHI€I0 3 GOpM 3100y TTA
OCBITH € IHCTUTYIIIMHA, Ta YTOUHIOETHCS, 10 1i BUAAMHU € OYHA (JICHHA, BEUIpHS),
3a04YHa, TUCTaHIlIiHA, MepekeBa. B 3aKoHI HAroJIOMIyeThCs, IO TUCTAHITIHHA
¢dopma 3100y TTsI OCBITH — 1€ «IHAMBIAyaNi30BaHMI MPOIIEC 3A00YTTS OCBITH, SIKUN
B1/I0YBa€ThCS B OCHOBHOMY 3a OIIOCEPEIKOBAHOI B3aEMOII1 BIITAJICHUX OJIUH BiJl
OJTHOTO YYaCHHUKIB OCBITHBOTO MPOIIECY Y CIEIiai30BAHOMY CEpPEIOBHIII, IO
dbyHKIIIOHYe Ha 0a3l CydyacHUX IICHXOJIOTO-TIeAaroriyHux Ta 1HGOpMaIliiHO-
KOMYHIKAIIIMHUX TeXHOJorii» [2]. 3 [aHOrO BHU3HAYEHHS BUOKPEMUMO
0COOJIMBOCTI 3700yTTS OCBITH 3a JUCTaHIiitHOIO opmoro. Lle:

— OIOCepeIKOBaHa B3a€MOJIisl BiIJJAJICHUX OJWH BiJ OJHOTO YYaCHUKIB

OCBITHBOT'O TIPOILIECY;

— HasBHICTD CIICI1aIi30BaHOTO CEPEAOBUIIIA,;

— BUKOPHUCTaHHS 1H(OpMaiHHO-KOMYHIKAIMHUX TEXHOJOTIH.

Ax 6aunMo, caMe TpaKkTyBaHHS MOHSTTS AUCTAHIIHHOI OCBITH, HABEJICHE Y
HUHIIIHROMY 3akoHi Ykpainu «IIpo ocBiTy», BKa3ye Ha HEOOXIJIHICTb
BUKOPUCTAaHHA 1H()OpPMALIHHO-KOMYHIKAIMHUX TEXHOJIOTIA B OCBITHIM Taily3l,
amke came IKT e edextuBHUM 3aco0oM iH(MOpMaIifHOT B3a€MO/IIT BiIIaICHUX
YYaCHUKIB OCBITHBOTO TPOIIECY.

SIK110 TOBOPUTH TIPO AUCTaHIIWHY Gopmy HaBuaHHs, To cepicu Microsoft
JAI0Th MOJKJIMBICTh AKTHBHO CITIBIPAIIOBATH YCIM Y4YaCHHUKaM OCBITHBOTO
nporecy. 3okpema, ciyk6a SKype Hajae MOXKIIMBOCTI JUIS OHJIAMH-CITIIKYBaHHS,
IO JOCUTh BAKJIMBO NPH JUCTAHIIHHOMY HaB4aHHI. [IpuKiamomM CHiIKyBaHHS
gyepe3 SKype € Bifieo- abo roJIoCoBHiA 3B’A30K MK BUKJIaJadyaMH Ta CTYJICHTaMH,
OOMIH MHUTTEBMMH IIOBIIOMJICHHSMHM, OpraHizaimis aymio-, Bimeo, Web-
koH(pepeHmii. Takum ynHoM SKype mae MOKIMBICTh BUKJIaJadyaM BH3HAYHUTH Ta
OI[IHUTH PIBEHb 3HAHb CTYACHTIB B PEXUMI JIaOry TpH O€3MOCepPeIHbOMY
CIJIKYBaHHI.

Cnucoxk Jgirepatypu

1. Bakamok T.A. Xmapai TexHojorii B ocBiti. HaB4anpHO-MeTOMMIHMI
NOCIOHMK ISl CTYZIEHTIB (P13UKO-MaTeMaTuYHOro (akynpTeTy. — JKuToMup: BUa-
Bo JK/[VY, 2016. — 72 C.

2. 3axoH VYkpainu «IIpo ocity» [Enekrponnuii pecypc]. — Pexum
noctyny: http://zakon.rada.gov.ua/laws/show/2145-19
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Iromopa M.L! I'onuapenko €.0.%, lyuenko B.M.>
! Kanpunar TexH. HayK, TOUEHT, TOLEHT Kadeapu iHPOPMAILIHHIX TEXHOIOTIH
2 MaricTpaHTH NEpUIOro POKy HaBYaHHs Kadeapy iHpopMaIifiHIX TEXHOIOTIH
KuiBchkuii HallloHAIBHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYPH,

CucreMa eJIEKTPOHHOTO 10KYMeHT000iry « ®AKT»

ChOrofIeHHs XapaKTepH3yeThCAU K epy iH(opMaLiiHuX TexHomorii. it
MpUTaMaHHI Taki OCOOJMBOCTI, SK MOJUBICTh MaTH BUIBHUH JOCTYyH IO
iHpopMarlii, MUTTEBUN 3B’SI30K 3 MOTPIOHOIO TOO1 JIIOJMHOI, CIIPOMOXKHICTH
BHUKOHYBAaTH CBOIO POOOTY HE MOKHUIAI0UH P1AHOT Ocelli. BAHNKHEHHIO TaKuX SIBUII
CIIPHUSIB PO3BUTOK 1H(POPMAIITHUX TEXHOJIOT1H Ta TeJIeKOMYHIKaIii. Ik HacIiI0K,
U1t 6aratbox npodeciii OCHOBHUM 3aBAaHHAM € poOoTa 3 koM 1oTepoM. Ha doni
BCHOT'O BHUIIIECKA3aHOTO BUHUKAIOTh TaKl MOHATTS, SIK €JICKTPOHHUN TOKYMEHT Ta
€JIEKTPOHHUN TOKYMEHTOOOIT.

TepMmiH «eNeKTpOHHUN JOKYMEHT» MICTUThCS B 3akoHi Ykpainu «IIpo
€JIEKTPOHHI JJOKYMEHTH Ta €JIEKTPOHHHUI JTOKYMEHTOOOIr». 3riIHO 31 CTaTTel 3,
€JICKTPOHHUM TOKYMEHT — JIOKYMEHT, iHpopMallig B SKOMY 3a(pikcoBaHa y BUTJISAII
SJIEKTPOHHUX JIaHUX, BKJIFOYA0UU 000B’I3KOBI PEKBI3UTH JOKyMeHTY [1].

3ringno 31 crarreio 9 3akoHy Ykpainu «IIpo eneKkTpoHHI JOKYMEHTH 1
€JIEKTPOHHUU JOKYMEHTOOOIr», EJNEKTPOHHUHA JOKYMEHTOOOII — CYKYIHICTb
IPOLECIB CTBOPEHHS, OOpOOJICHHS, BIANPABICHHS, IMEpelaBaHHs, OACpIKaHHS,
30epiraHHsi, BUKOPHCTAaHHS Ta 3HUIICHHA eJCKTPOHHUX JOKYMEHTIB, SKi
BUKOHYIOTBCSI 13 3aCTOCYBAaHHSM MEPEBIPKU LITICHOCTI Ta M y pa3i HEOOXITHOCTI 3
HiATBEPKEHHSIM (DaKTy OJIep KaHHS TaKUX JTOKYMEHTIB [1].

Buxonsun 3 indopmarii, mo Oyna mogaHa BUIIE, MOXKHA BU3HAYUTHU
MOHATTS. CHCTEMH €JEKTPOHHOIO JOKYMEHTOo00iry. Cucrema e€JIeKTPOHHOIO
JIOKYMEHTOO00ITY — 116 aBTOMaTH30BaHa 0araTOKOPUCTyBaIlbKa CUCTEMA 3 IPAaBaAMU
JOCTYITY, 1110 CYMPOBOJIXKYE MPOIEC YIPaBIIHHS MaNepoBO0 pOOOTOI0 OopraHizariii
3a/171s1 3a0€3MeUYeHHs] BUKOHAHHS 11€10 OPTaHi3alli€lo CBOiX (DYHKIIIM.

B Ham 4ac € 10CUTh MOIIMPEHOI0 MpobiemMa BYACHOTO OTPUMAaHHS BIJ
KEpIBHUIITBA YCTAaHOBH HAaKa3iB, pPO3MOPSHKEHb, MOCTaHOB. Bimx BYacHOTO
OTPMMAHHSI TaKHUX IHCTPYKLIA YacTO 3aJIeKUTh BUKOHAHHSA MEBHUX Ol3HEC-
MIPOLIECIB, @ B IEIKHX BUMAAKaX 1 MPUOYTOK Ti€i K YCTAaHOBH.

Cucrema elneKTpOHHOT0 I0OKyMeHT000ITy «DakT» po3pobiiseTbes nepii 3a
BCE ISl peecTparlii BXiTHUX IOKYMEHTIB, iX 30epiraHHs Ta MOIaIbIIOl BIAMPABKU
UX JIOKYMEHTIB Cy0’€KTaM JOKYMEHTOO0OIry. 3a0e3neueHHs MpOo30pOCTi
JISTTBHOCT1 CIMIBPOOITHUKIB € OJHHUM 13 B@XKJIMBHX AaCHEKTIB CTBOPEHHS JTAaHOI
cucteMu. He MeHIII BaXKIMBOIO LIJUTIO CTBOPEHHS J1aHOT CUCTEMHU € CKOPOYEHHS
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MarepoBUX BUTPAT Yy 3B’S3KYy 3 BIACYTHICTIO HEOOXIJHOCTI CTBOPEHHS KOMii
JIOKYMEHTIB.

Cucrema eleKTPOHHOTO JOKYMEHTOOOITY po3poOJsie€ThCs BIAMOBIAHO 10
BHMOT MTOTIEPETHHO Y3TOKEHOTO TEXHIYHOTO 3aBAaHHs. B IKOCTI apXiTEKTypHOTO
111a0JI0Hy BUKOPHUCTOBYEThCH 111a010H po3podku MVC [2, 3]. [IpoekryeThest 0aza
TaHUX AJis1 30epiraHHs TOKyMEHTIB 1 KOPUCTYBayiB cucteMu. Po3po6ieHo MmakeTu
BIJITIOBI/THO /IO SIKUX MPOEKTYETHCS TU3aiH Be0-3aCTOCYHKY.

Cumcok Jgireparypu:

1. 3akon VYkpainu «lIpo enekTpoHHI JOKyMEHTH Ta EJIEKTPOHHHIMA
nokyMeHToo0ir» 851-15 Bix 30.09.2015. Pexxum goctyiy:
http://zakon5.rada.gov.ua/laws/show/851-15

2. 3axapuenko H.B., Macmiiit H./I., Mamynenko M.C. BriiuB enekTpoHHOTO
JOKYMEHTOO00ITY Ha €()eKTUBHICTh JISJIbHOCTI MiANpUeMcTBa. Pesxxum noctyy:
http://molodyvcheny.in.ua/files/journal/2017/5/129.pdf

3. Enexrponnuii pecypc. Cucrema aBTOMaTH3aIlii JTOKyMEHTOOOITY. Pexnum
noctymy: https://uk.wikipedia.org/wiki/ Cucrema aBroMatu3artiii JOKyMeHTOOOITY.

VJIK 004.738.5

Iromopa M. L.}, Bapsapiok }0.B.?

! Kangunar TexH. HayK, JOLEHT, 1OUEHT Kadeapu iHpopMamiiHUX TEXHOIOTIH

2 AcripaHTKa IEpPIIOro poKy HaB4aHHS KadeapH iHpOpMaLifHUX TEXHOJIOTTH

KuiBcbkuil HaIllOHAJIbHUIA YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpPH,
IHoTeHniaa WITYYHOrO iHTEJIEKTY B CHCTEMAX JUCTAHUINHOTO HABYAHHS

Komr’roTepHe HaBYaHHs, 0COOIMBO Ha 0asi INternet-TexHoorii, OCTaHHIMH
poKaMHu HaOyJIO0 IIMPOKOro mommpeHHs. barato BueHHMX 3aiiMaroThCsl pO3pOOKOIO
HOBMX TEXHOJIOTIA aJaNTHMBHOIO HABYaHHS, CTBOPEHHSM YHIBEpCAIbHUX 1
CreLlaTi30BaHMX KOMIT FOTEPHHUX CUCTEM Ta mporpam. i oprauizatiii Ta miaTpUMKH
KOMIT FOTEPHOTO HAaBYaHHS CTBOPIOIOTHCSI 1 IIMPOKO BUKOPUCTOBYIOTHCS Pi3HI
cepenouiia, miarhopmu ta mopraam (Blackboard, Duda, Kristensen, Moodle,
TopClass, WebCT, Zhang), nocmimKyroTscst Ta po3po0IIsiFoThCSI METOTU 1 TEXHOJIOTIT
CTBOPEHHSI Ta 3aCTOCYBaHHS €JIEKTPOHHUX HAaBYAIIbHUX KYPCIB.

Hakonuuena iHpopMallisi MPaKTUYHO MO yCiX AUCIUIUIIH, 10 BUBYAIOTHCS
ChOTOJIHI 3a JIONOMOIOI0 JIMCTAHIITHOIO HaBUYaHHS, JOCATIIa KOJOCAJIBbHUX
po3MipiB. OTxe, QaxiBIy, M0 3aMAIOTHCS K PO3POOKOI0, TaK 1 3aCTOCYBAHHSIM
CHUCTEM JUCTaHIIIIHOT OCBITH, HE B 3M031 OXOIUTH BECh 0OCHT 11i€l 1HpopMaIlii, 1mo
ICTOTHO 3HMXKYE €(EeKTHUBHICTh MpOrpaM AMCTAaHIIHOI ocBiTH. ToMmy Haspija
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HEOOX1HICTb 3aCTOCOBYBATHM B CHCTEMI JUCTAHI[IHOTO KOMIT'IOTEPHOTO
HABYaHHS MPOTPaMH, 3aCHOBaH1 HAa BUKOPUCTaHHI IITyYHOTO 1HTEJICKTY.

CucteMu MTYYHOTO 1HTENEKTY MOXYTh 3aCTOCOBYBATHCS SIK TIpU
Oe3nocepeHii po3poOIll mporpaM JUCTAHIIMHOTO HABYaHHS, JOMOMAaralouud B
PpO3p0o0IIi CTPYKTYpH 1H(POpMAIIHHOTO HAIIOBHEHHS OCBITHBOI MPOTPaMH, TaK 1 B
MOIIYKY, HAKOTIMYEHH1 1 aHami31 HeoOxiaHoi iH(popMmarltii. Tak sk crnekTp mxepen
iHdopmarlii s MomiOHMX CcUCTeM AyKe IMHUpokui (iHpopmallis HaTXOIUTh
0e3mocepeHbO Bl pO3pOOHHKA, 3 PI3HUX MEpeXK 1 0a3 TaHUX 1 T.11.), 3aCTOCYBaHHSI
JUIsl 11 0OpOOKHM CHCTEM 1HTEJICKTYaJIbHOTO aHajli3y JaHMX ICTOTHO IPHUCKOPIOE
PO3pPOOKY CHCTEM JUCTAHIIIHHOTO HAaBYAHHSI 1 I03BOJISIE 3pOOUTH 1X iH(DOpMaIIiitHy
CKJIQZIOBY OLITBIIT aJIeKBAaTHOIO CY9aCHOMY PiBHIO 3HaHb. [HTEIEKTyabHa CKJIaI0Ba
MOXe OyTH JTy>K€ KOPUCHOIO 1 B CKJIaJIl CaMOi MPOrpamMu JUCTAHIIHHOTO HAaBYaHHS.
Cucrema 1HTEJNEKTYallbHOTO aHalli3y MOXE JOMOMOITH B CTBOPEHHI MPOLETYP
€(eKTUBHOTO KOHTPOJIIO MTPOLIECY HaBUAHHSI.

CrtBopuBIIM 0a3y JaHUX HAWOLIBII MOIIMPEHUX MUTaHb, MOYXHA YaCTKOBO
aBTOMATHU3yBaTH MPOIEC BIAMOBIACH Ha 3alUTaHHS Y4HIB, 1 KO Oyae moTpeda
MOJIETIIUTH TOILIYK BIiAMOBIAI HAa HECTaHJApTHE NUTaHHSA (B 0a3zax JaHUX 1
KOMI'FOTEPHUX MEpEXax), 10 JT03BOJIUTh BUKJIAAAUYEBI, 1110 KOOPAUHYE IPOILIEC
HABYaHHS, 30CEPEIUTUCS Ha OUIBII BAXIJIMBUX METOIMYHUX 3aBAaHHAX. B mporiect
pobotu 3 mporpamoro Iig 0Oaza maHux Oyje MOMOBHIOBAaTUCA, TOOTO Oyje
B110yBaTHUCS MPOLIEC CaMOHaBYaHHs cucTeMH. KpiM ychoro, Ha iHTEIEKTyalbHY
CKJIaJIOBY MOXHa IIOKJIACTH BCI 3aBJaHHs, HE TIOB's3aHI OE3MOCEPEIHBO 3
IpPOIICCOM HaBYaHHS (3alOBHEHHS HEOOXIJHOI JOKyMEHTallli - 3BITHHX
BIJIOMOCTEM, cepTu(IKaTIiB Ta 1H.).

Crix 3a3Ha4UTH, 10 YACTKOBA aBTOMATH3AIlisl BCHOTO MPOLECY HaBYAHHS
JIO3BOJIUTh BUKJIQIAu€Bl MPUILISATA OUIbIIE 4Yacy HAWOUIbII CIAOKUM YYHSIM.
[HTEeNneKTyanpHa CKJIaJ0Ba MPOrpaMU MOKE ICTOTHO TMOJIETTIUTHA TMPOIEC 3MiHU
CTPYKTYpH KYpCy B 3aJIe’KHOCTI BiJ KOHKPETHHUX TMOTpeO 1 3mMi0HOCTEH y4HS 1
3pOOUTH MOro OLIBII THYYKUM. 32 TOTPEOU T03BOJUTH CTBOPUTH B MAKCUMAJIbHO
KOPOTKI TEpMIHM HABYAJIbHUN KYPC, SIKUI HAalO1IbIII MOBHO OyJie B1IOOpaxaTH sIK
3MaTHOCTI Y4HS, TaK 1 MOJIMBOCTI BHKJIajada, HE CTBOPIOIOYHM TPOOJEM IS
IHIINX YYHIB.

Sx BUMIMBa€e 3 yChbOro BHUIIECKA3aHOTO, MPOIEAYPU I1HTEIEKTYaIbHOTO
aHaji3y 1 MTYYHOTO IHTEJIEKTY OJIHAKOBO HEOOXIJHI 1 B Mpoleci Po3poOKH 1
CTBOPEHHSI CUCTEMH, MPU3HAYCHOI JIsl AUCTAHILIIITHOTO HaBYaHHS, 1 B CTPYKTYpi
CaMOl CUCTEMHU.

Opni€ro 3 HAMYCHINIHIIMIMX B CTBOPEHHI Ta BIPOBA/KCHHI IITYYHOTO
iHTenekTy B cdepi ocBitu € xommanis Content Technologies, Inc. CtBopena
¢dipmoro mporpama Craml01 BUKOpPHCTOBYE IITYYHUN IHTENEKT sl poOOTH 3
nigpygyHukamMu. OpieHTYIOUMCh HA MOTPEOM Y4YHS, BOHA aHAI3y€ BMICT KHUIH,
dbopmMye pe3toMe I1aB 1 Halae KOPOTKUH OIMKC MaTepiay.
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[Iporpamue 3a6esneuennss Carnegie Learning Mika Qokycyerbes Ha
1HAMBIAyaTbHOMY HaBYaHHI Ta 3BOPOTHBMY 3B'SI3KY B PEKHUMI PeajbHOTO Yacy AJis
CTYJCHTIB-HOBAYKiB, K1 1HaKIIIe MOTpeOdyBanu 6 B KopeKkuiiHux kypcax. ¥ CILIA
BUTPATH Ha KOPEKI[INHUN HABYAHHS CKJIAJAI0Th OJIM3bKO 7 MIIPJ A0J Ha PIK.

[le 1O cnupaerbes HA TEXHOJOTIT MITYYHOTO 1HTENEKTY 1 JIa€ CTyACHTaM
[IIAHC CKOPHUCTATHCS OLTBII THYYKHMHU MTEPCOHAII30BAaHUMH 3aC00aM1 HaBYaHHS.

BukopucTaHHs TUIBKH CydacHUX 3aC001B 0OUMCITIOBAIBHOI TEXHIKHU IIIE HE
€ IOCTaTHHOIO YMOBOIO JIJIsi CTBOPEHHS €(heKTUBHUX HABUAIBHUX MPOTPaM.

Takum 4MHOM, MOXHAa AIUTH BUCHOBKY, 1110 BUHUKAE OTpeda y CTBOPEHHI
CUCTEM HaBUaHHS HOBOT'O MOKOJIIHHSA, XapaKTEPHUMHU PUCAMU SIKUX €: OplEHTAIlIs
Ha 1HIUBITyalbHI OCOOIUBOCTI yUHS; THYYKICTh; BIIKPUTICTH ISl MOAMDIKAI 1
PO3LIMPEHHS; IPOCTOTA MIATOTOBKU BUX1JHOTO MaTepiamy.

Cporo/iHi MpoBiIH1 HAYKOBIII B ray31 JUCTAHIIHHOT OCBITU 30CEPEIKEH] Ha
3aCTOCYBaHHI YCI€i TMOTY)KHOCTI CY4YaCHUX BHCOKHUX TEXHOJIOTIA s
IHTeJIeKTyali3alii CUCTEM AUCTAaHLIMHOrO HaBuYaHHS. Pa3oM 13 NOMIMpPEHHSIM
JOCSITHEHDb Y cdepl MITYYHOTO 1HTENIEKTY MiJCUIIIOIOTHCS HaMaraHHs HayKOBIIIB
BUKOPHUCTOBYBAaTH B)XE€ PO3POOJIEHI TEXHOJOTI MITYYHOTO IHTEIEKTY, & TAKOX
BUHAXOJUTH HOBI CIIEHIAJIBHO JUIS OCBITH. 3aCTOCYBAHHS IHTEJNEKTYaJlbHUX
PO3po0OOK [JIsl HABUAHHS 1 BUKJIaJaHHsI Ha0yBa€ CBOTO BJIACHOIO JOCIIAHUIIBKOTO
HaIpsMKY 13 BIATOBIAHUMU crieupIYHUMU TS i€l chepu npoOaeMaMu.

Cnucok Jgireparypu:
1. KpacunpaukoB [.B, Illymakoa O.II, Kamycrtin [.}FO. Enementu mry4Horo
IHTEJIeKTy B Tporpamax aucTaHiiiHoro HaBuyaHHs // Kypuan «IIporpamni
npoaykTH 1 cucteMu» Ne3. — Mocksa: 2001p.- c. 38-41.
2. Oxypa C.I', Uypcuno B.U., UypcunoBa A.A. JluctaHmiiiHe HaBYaHHS
MaiOyTHBOT'O: IITYYHUN I1HTEIEKT Aa€ HOBI MOxauBOCTI // 30. mpamps XVII
MDKHAPOJHOT HAayKOBO-TeXH. KOoH(epeHIi «MamunHooyayBaHHs 1 TexHocdepa
XXI cromitrs». Tom 3. - Horenwk: JJorHTY, 2010 - ¢. 98-110.

YK 004.056.53
Iromopa C.B.., Kacanuyk A.B.%, Maniescbkuii €.0.2
! loxTop TexH. Hayk, npodecop, 3aBimxyBad kadeapu iHpOpMaLiiHAX TEXHOIOTIi
2 MaricTpaHTH Mepumoro poxy Hap4aHHs kKadeapy iHGOpMALIHHUX TEXHOIOT1H
KuiBcbkuil HallloHAJIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH
Kouipuunii peskum LAB B cepenosuiti ADOBE PHOTOSHOP

AKTyanbpHICTh TaHOI TEMH 00YMOBJICHA TUM, III0 BUOIP KOJIIPHOTO IPOCTOPY
ICTOTHO BIUTMBAa€ Ha PE3yJIbTAT BUPINICHHS TaKUX 3aBJaHb, SK PO3IMi3HABAaHHSA,
CerMeHTaIlisi, MOMIyK 300paKeHb 1 T.J., I 03HAKH, IO OMHUCYIOTh 300pa’KeHHS,
BHUPaXOBYIOTHCSI HA OCHOBI OJTHOTO 3 KOJIIPHUX MPOCTOPIB. BUKOpUCTaHHS TaKOro
KOJIIPHOTO MPOCTOPY, SKUH HAMKpalIuM YUHOM MiATPUMYE BIAMOBITHICTH MIXK
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KOJIPHUM COPUUHATTSAM JIFOJAMHU CIIOTBOPEHB 1 MOXKIIMBICTIO KUTBKICHOTO BUMIPY
JaHUX CMOTBOPEHb, MO3BOJIUTH ICTOTHO MIABUIIUTH SKICTh aJTOPUTMIB MOLIYKY
KOJIbOPOBUX 300paKEHb.

Konipauii pexum abo pexxum 300pakeHHS BU3HAUYAE, SIK MOEIHYIOTHCS
KOJILOPH 3aJICKHO BiJl KUTBKOCTI KaHAJIB y KOJIPHIM Mojeni. Pi13H1 KoipHI Moaeni
3a0e3neuyyloTh pPI3HI PIBHI JeTami3aiii KOJbOpy Ta pi3HI po3Mipu (Qailmis.
Hanpuxnan, xonipauii pexkum CMYK BUKOPUCTOBYETHCS AJs 300paKeHb, 110
TPYKYBaTUMYThCS B KOJBOPOBii Opornypi, a pexxum RGB s 300pakens, 110
OyJlyTh BUKOPHUCTOBYBATHCSl Ha BEO-CTOPIHKAaX YU B EJICKTPOHHIN IOMITI, 1100
3MEHIIUTH po3Mip (pailiry, He BTpayarouu MiTICHOCTI KOJIbOPIB.

Lab — me akagemiuHuii KOMIpHUI MPOCTIp, BIANITOBAHHNA TaKHUM YHHOM,
1100 HE TUIBKU OCSTHYTH BCl ICHYIOY1 KOJILOPH (@ TAKOXK JI€AKl HEICHYI0Ul, TOOTO
ysIBHI KOJIbOPH) M YHOPSJAKYBaTH iX Y BIANOBIIHOCTI 3 THUM, SIK BOHHU
CIpUAMAarOThCs JTIOANHOK. «L» TyT o3Hauae cBiTiOTY 200 sckpasicTh (lightness
a6o luminosity), xpoMaTiuHy CKJIaI0BY - JIBi AeKapToBi koopauHaTh a i b. [Tepia
MO3HAYa€ CTaH KOJIbOPY B Jala3OHIl BiJ 3€JIEHOr0 0 YEPBOHOrO, Ipyra - Bij
CHHBOTO 0 )0BTOr0. ToOTO Lab Habarato ToYHiIIE IHIIMX KOJIPHUX MPOCTOPIB
IMITYE T€, 5K JIFOJMHA 0aYUTh KOJIIP.

Xoua Lab i € ogHMM 3 OCHOBHHMX KOJIPHHMX IIPOCTOpIB, BiH JOCI
3QJIMIIAETBCS  MajoBUMBYEHMM. Ha  cbOroaHimHii  J€Hb  ICHy€  TpH
3araJbHOBU3HAHMX OOJAcTl MOro BHUKOPUCTAaHHSA: IIBUAKA KOPEKUId 3a
JIOTIOMOTOI0 TIPOCTUX MAHIMYJISIIIN, MIABUIEHHS pI3KOCTI B KaHami L i
BUIIPABJICHHS AYy>K€ TOTAaHUX OPUTIHATIB 300paKeHb.

3 yCchoro mepepaxoBaHOro BHUIIE, B HepiiomMy Bunaaky Lab gificHo Hanae
cepiio3Hy nepesary. B iHIIMX 1BOX 00acTIX B LIbOMY POCTOPI MOKHA OTPUMATHU
JIMIIE IeYUM Kpallli pe3yJIbTaTH, HiXK B IHIIKX, aje mBuame. Omke, podora B Lab
— II€ TIepIII 3a BCE MIBUKICTD.

Lab 3aBxau € mpOMiXKHUM eTaroM Kopekilii. Paitim nepeBoasIThCcs B HHOTO
Uist 00poOKHU, a micid ii 3aBepIIeHHS MarOTh OyTH KOHBEPTOBaHI B OY/b-sSKHii
iHIIMH npocTip. Y nepeBaxkHii OinbinocTi BunaakiB y Lab kousepTyrorhcss RGB-
¢aitnu. 3aBepMBIIN KOPEKIIit0, XTOCh nepeBeae (aiin Hazanx y RGB, a xtoch —y
CMYK, sxmio ¢aiin motpiOeH s ApyKy.

Pexxum Lab e mommpeHoO KOMIpHOW Momeiio B moiirpadii. ko
300paXe€HHS TOTYETHCS 0 APYKY, PEKOMEHIYEThCS MPAIIOBAaTH 3 HUM CaMe B
pexumi Lab. Ile rapantye, mo npu nepexoxai a0 pexumy CMYK konbopu He
CIIOTBOPSITHCSL.

Lab — me Takox yymoBa MoJenb Uil mepenadi iHdopmarlii KOJbopiB Bija
OJIHIET MAIIMHU 0 1HIIOI. Y Iill MOJeNi JerKo BUKOHYBAaTH 0arato MoIMUpeHUX
omeparfii. Y iX YHCIl NIABUINEHHS PI3KOCTI, TOHOBA KOPEKIlIS 1 BHUIAICHHS
KOJIbOPOBOTO IIIyMY.
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[Ipodecionanu BUKOPUCTOBYIOTH Il MPOCTIp HAaBITh JJIsI CTBOPEHHS
CKJIAJIHUX MACOK 1 KapAMHAIBHUX 3MIH B KOJbOpPaX JOKYMEHTA.

V Lab € mie ogHa Benuka mepesara: MU MOKEMO CITIOKIHHO HEXTYBaTH BCIM
TUM, [0 HAC HE BIAINITOBYE B HBOMY, 1 OpaTh TUIBKH T€, IO HAM 3JAETHCS
MOTPIOHUM 1 HAJIIMHUM.

Cunucok JitepaTypu:

1. Maprymuc [Ipr. Photoshop LAB Color: 3aragka kaHboHa W JpyTHE
NPUKITIOUEHHUST B CAMOM MOIIIHOM I[BETOBOM TpocTpaHcTie / Ilep. ¢ anrn. — M.:
Nurendyxk, 2006. — 480 c.
2. https://helpx.adobe.com/ua/photoshop/using/color-modes.html

YK 004.738.5
Kpusopyuxko O. B.%, JlecaTko A. M.>
! loxTop TexH. Hayk, npodecop, 3aBixyBad KaQeapu IporpaMHoi iHKeHepii Ta
Ki0epOe3nexku
2 Crapumii BuKkagad kaepy MporpaMHoi imxkeHepii Ta kibepoe3neku
KuiBcbkuil HaIllOHAJIBHUIA TOPrOBEIbHO-€KOHOMIUYHUN YHIBEPCUTET,

XMapHi TeXHOJIOTII B YIIPABJIiHHI JIOTICTHYHUMHM NPOLECAMH

ba3u nanux, aBTromaTH3alis npojaxis, 6esrneka, [P-tenedonis — 11e o0CHOBHI
HalpsIMKM O13HECOBUX «XMap». «XMapu», IO pO3paxoBaHI Ha MNEPECIYHHUX
KOPUCTYBauiB, 3a3BHWYai, IOB’sA3aHI 3 IIOMITOBUMH CepBicaMH, 30epiraHHsIM
JaHUX, OCBITOIO, 0)ICOM Ta IHIIIMM MTPOTPAMHUM 3a0e3MeueHHIM. 30KpeMa, SKIIO0
3BEPHYTH yBary Ha TaKMil CETMEHT, SIK JIOTICTHKA, TO OCHOBHUMH i1 3aBIaHHSAMHA
OynyTh - ONTHUMI3AIlS TMPOIECIB, 1 TYT IyK€ BaXJIMBY pPOJb BIIITPaOTh
iHpopmariitni  texnosorii  (IT), sAki  103BOJIAIOTH ICTOTHO  MiABUIIUTH
IPOYKTUBHICTH Mpalli. [Hdopmarriiini TexHoIOr11 3a0€31euyroTh 301p Ta 00pOOKY
BEJIMYE3HUX IMIOTOKIB JaHWX, MOOYJOBY IPOTHO31B, IiJIBUIIEHHS IBUIKOCTI
oOMIHYy 1H(oOpMaIli€0, TUM CaMUM JOTNOMAararoud JIIOAWHI  IIBUIKO
IpOaHaIi3yBaTl MOXJIMBI BapiaHTH NI Ta TPUIHATH HaANOUIbII edeKTHBHE
pimieHHsl. ABTOMAaTH3alisl JIOTICTUKU — II€ CNOCi0 HEe TIIbKH ONTHMI3YBaTU cam
mpouec, a W CKOPOTHUTH BHUTPAaTH Ha JIOTICTUKY, MIJBHUIMUTU MPO30PICThH
JIOTICTUYHOTO TIPOIIECY Ta MOCWINTH KOHTPOJIb HAJ JOTICTUYHUMH OTIEepallisiMH,
NEPCOHAJIOM 1 TPAHCIIOPTHUMHM MapTHepamu [1].

VY morictui Kiaya-cepBiCH CHpsIMOBaHI Ha ONTHUMI3AIlIO0 TPOIECIB Ta Ha
3MmeHieHHs BuTpat. 1106 ToBap B Mara3wHu NMpPHUXOJIWB BYACHO i B XOPOIIOMY
CTaHi, € crelianai30BaHl IHCTPYMEHTH, 1110 CIPOEKTOBaHI, BUXOJAYU 3 MOTPeEO 1
O0COOMBOCTEH JIOTICTUYHUX TIPOIECiB. 3 iXHBOIO JOMOMOTOK OOWPAIOTh
ONTHUMAJIbHY CXEeMy IMepPEeBE3EHHS, BIACTSKYIOTh PYX TOBapy 1 KOPHUTYIOTh
TPAHCTIOPTHUH TIJIaH, MPOBOAATH OOJIK YCiX BUTPAT, III0 BUHUKAIOTH MPU HAJIaHHI
TPAHCTIOPTHUX MOCIYT. 3aBSKH MOBHINM aBTOMATH3allli MPOIIECIB Y 3aMOBHHUKA €
MO>KJIMBICTh JIETAIBHO BIJICTEXKYBaTH BCl BUTpatu. Cucrema iHdopmaliiiHoro ta
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TEXHOJIOTTYHOTO 3a0€3MeUeHHs YIPaBIIHHA MPOLIECAMHU JIOTICTUKH, III0 3aCHOBAaHA
Ha TIEBHOMY HaOopi (yHKIH, BIIXOIWTh y MUHYJE. BIpoBapKeHHS HOBHX
XMapHUX 1HOOpPMaLIMHUX TEXHOJOTIM B YIPaBJIiHHI JOTICTUYHUMH TIpOIeCaMu
cTa€ HEOOXiMHUM. AJje XMapHI TEXHOJOTii CTalTh MPOCTIIIHMU Ta
JOCTYIHIIIUMHU, 1 caMa CHUCTEMa YIPABIIHHS JOTICTUKOIO Ma€ TEHACHINIO
«PO3UYUHATUCA» 1 CTaBaTU YAaCTUHOIO CHUCTEMHU YIPABIIHHS OpraHi3aii€io B
mioMy. Oco0IMBOI TOMYNSPHOCTI [l BHUPIMIEHHS 3aJad TPaHCHOPTHOI
JIOTICTUKHM HaOyBaIOTh XMapHI CUCTEMH 3 A0CTyIIoM uepe3 Inrepuer[2]. Taxi BeO-
m1aTGopMH T03BOJISIIOTH 00'€IHATH B PEKMMI OHJIAWH Pi3HI TPYNH KOHTPAreHTIB:
BaHTAXXOBIIMPABHUKIB, BAHTAXXOOTPUMYBAYiB, JIOTICTUYHUX OMNEPATOPIB 1
TpaHCIIOPTHI KommaHii. IHdopmarllis Mmpo JOCTYMHI TPaHCIOPTHI 3aco0w,
HANPSIMKH iX PyXy Ta 3aBaHTAXEHICTh OHOBJIOIOTHCS B PEXXHUMI pPeaabHOTO Yacy,
0 JO03BOJISIE OMNEPATHUBHO O0OpaTh TOTPIOHWMN TPAHCHOPTHUM 3acid s
MePEBE3CHHS BaHTAXy. BaXJIMBO BIJ3HAUYUTH, IO XMAPH1 TEXHOJIOT'11 103BOJISIIOTh
3aiATH TAaKUH TOTY>XKHHH pecypc sIK KpayACOPCIHT, KOJIU KOXEH KOPHCTyBad
CepBICY MOKE NUIUTHUCS 1HGOPMAIIIEIO Ta JOCBIIOM, IO Ja€ MOXIUBICTh 1HIITUM
KOPUCTYBa4yaM CIIBTOBAPUCTBA YHUKHYTHU IMOMUJIOK 1 MIIBUIIUTHA NPUOYTKOBICTh
CBO€1 JISUIBHOCTI. 30KpeMa, MOIYJISIPHOK CTa€ MOKJIMBICTh CIUIKYBAaTUCh 3
BOJIIEM Ta TPAHCIOPTHOIO KOMIIAHIEID 32 JOMOMOrOI0 4YaTy, L0 MiJBHILYE
MIPO30PICTh MPOLIECY TOCTABKHU.

Ane, Ik Bce HOBE JIaHI TEXHOJIOT1] MalOTh CBOIX MPUXUJIbHUKIB Ta IPOTUBHUKIB,
CBOI MO3UTHBHI Ta HEraTHBHI CTOPOHM. SIKIIO MpoaHaii3yBaTWh NEpeBaru i€l
TEXHOJIOTii, TO TOTPIOHO BIAMITHUTH TaKi: MEHIIl BUTPATH Ha 3aKyMIiBIIO
IIPOrpaMHOI0 3a0e3MeUYCHHS 1 HOT0 CHCTEeMaTHIHE OHOBJICHHS, OCKIIBKH BCE YKE
ICHY€ y XMapi; He MOTPIOHI MOTYKHI KOMIT I0TE€pH; 1HPOpMALis JOCTYITHA 3 PI3HUX
IPUCTPOIB 1 BiNaga€e HEOOXIAHICTh OYTH MPUCYTHIM HA CBOEMY POOOYOMY MICIII
MOCTIITHO; 3a0€3Meuy€eThCs 3aXUCT HasgBHOI 1H(OpMaIlli, TaHUX BijJ BTpaT; OH-JIailH
KOHTEHTH 1 BIJKPUTI PECYpCHM penaryBaHHs B OUIBIIOCTI HAAAKOThCA
0€3KOIITOBHO; YHI(iKallisi MEpEKEBUX CTAaHAAPTIB JIJISt BCIX KOPUCTYBAUIB.

AJe 3 mopsia 3 1uM, € 1 IIeBHI MPoOJeMHU TPU BUKOPUCTAHHI XMAPHUX TEXHOJIOT1H,
a caMme: HE 3aBXKJIM € B HAABHOCTI IIBUIKICHUHN Ta Oe3nepeOiiiHuN 1HTEpHET;
OyBarOTh BHMAJKH, KOJU CEPBEP MOKe OyTH OH-JAWH 1 TOAl AOCTYH A0 MOCTYT
XMapHUX TEXHOJIOTiH Oyae HeAOCTYIHUMN; MPOTpaMH MOXKYTh TIPAIFOBATH HE TaK
IIBUJIKO 1 CTa0lIbHO, SIK HA JIOKAJIBHOMY KOMIT FOTEpi. XMapHi TEXHOJOTIT CTalln
HEBI1JI'EMHOIO YaCTUHOIO HAIIOrO KUTTs. PO3BUTOK TeXHOJIOT1i Habupae o0epTiB,
CTBOPIOIOYM BCE OUIBIINK 1HCTPYMEHTApiil i poOOTH 3 yciMa TUIAMH JaHHX.
Takox cmig perenbHO MIAXOAUTH JI0 BUOOpPY oOmeparopa XMapHHUX IMOCIHYT.
Hailinepmum acnekToM TyT € Te, SK y MOCTadaJlbHMKa OpraHi3oBaHa CUCTEMa
3a0e3neyeHHs iHpopMmaniitHoi 6e3neku. Ciif 3BepHYTH yBary Ha Te, SKUM YHHOM
NOCTAaYaJbHUK 3A1MCHIOE HAaOlp CHIBPOOITHUKIB; I3HATHUCS, YA MPOXOASTH BOHU
MEePEBIPKY CIYKOU OE3MEKH; K 3MIUCHIOETHCS KOHTPOJb JOCTYITY 0 iH(popMaIIii
1 SKMMHM CHCTEMaMHU CTEKEHHS 1 KOHTPOJIO KOPHUCTYEThCS MOCTAaYaJbHUK.
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MaiibyTHe — 3a MOOUIBHICTIO Ta IPOCTOTOIO, TOMY nepexio 0OizHecy ma
KOpUCmMy6a4ie Ha XMAapHi MeXHON02I] € NUMAHHAM CbO200EHHS.
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! loktop TexH. Hayk, mpodecop, 3aBimyBau Kadeapu iHGopMaiiHuX

TEXHOJIOT 11

2 MaricTpaHTKa NepLIOro POKy HaBYaHHs Kadeapy iHGOpMalifiHIX TEXHOIOTIH

KuiBcbkuil HallloHAJIbHUM YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTYPH,
IlcuxoJ/10r0-nexaroriyHi aCNeKTH BUKOPUCTAHHS MOPTAJbHOI TEXHOJIOTIL

BukopucTaHHS MOPTaNbHOI TEXHOJIOTIT B OCBITI Mae I'PYHTYBaTHCS Ha
OOJIIKy TICHMXOJOTIYHUX OCOOJMBOCTEN pOOOTM KOPHUCTYBAaudiB B MEpexl B
KOHTEKCTI OCBITHBOI JISUIBHOCTI 3 aKIEHTOM Ha €()EeKTUBHOCTI MpPEACTABICHHS
3HaHb JUIS iX MOJANBIIOTO OCBOEHHSA. B IbOMY BUTAJKy BHHHKAE MOTpeda y
BUKOPHCTAHHI MEIAroriYHuX 1 TUIaKTHIHUX IPUHIIUITIB 1 METOIIB JIJIsl OpraHizarii
e(eKTUBHOT B3a€MOJIIi KOPUCTyBaua 3 1H(POPMALIMHUM MPOCTOPOM MopTaly (B
pas3i, SIKIIO KOPUCTYBaY — CTyIeHT). HUHI 3 yCciX HasBHUX T€Opiii HABYAHHS MOKHA
BUOKpPEMUTH HaiOuibi nomupeHi. Li Teopii oqHaKoBO MOKYTh OYTH 3aCTOCOBaH1
AK 10 KOHKPETHOT'O CTYAICHTA, TaK 1 0 a0CTPAKTHOTO CIOXKBaya 1H(OpMaIiitHUX
pecypciB iHpopMaIlifHO-OCBITHROTO TIopTaiy [2, ¢. 105].

1. Bixesiopucmcovka meopisn naguanus. Y 061xeBiopusmi (Bif jat. behavior —
MOBEJIHKA) HE pO3MIAAIOThCA BHYTPIIIHI MPOLECH JIOJCHKOIO MHMCIICHHS.
BuBuaeThcs moBeIiHKA, sIKa TPAKTYETHCS SIK CyMa peakiliii Ha Oyab-sKi CUTYyaIlii.
Onun 13 ocHoBomnonoXHUKIB OixeBiopusmy E. JI. Topupaiik y cBoiil mpari:
«IIpuHIIMIIM HABYAHHS, 10 TPYHTYIOTbCS Ha rcuxosiorii. [lcuxomnoris sk Hayka
Ipo TMOBEIHKY» BiJI3HAYa€, M0 HaBYAHHS JIIOJUHU Ma€ BHOYAOBYBAaTHCS Ha
OCHOBI CyTO MEXaHIYHUX, a HE CBiAoMuX mOpuHIMMiB [5, ¢.704]. Bigrak BiH
HaMaraBcs ONHUCATH HAaBYAHHS JIIOJWHA 33 JOIMIOMOTOI0 MPOCTHX TIPABHII,
CIIpaBeUIMBUX OJHOYACHO 1 ju1st TBapuH. Cepen X MpaBUil MOKHA BUOKPEMUTH
JIBa 3aKOHU, 110 CTaJM OCHOBOIO JJI MOJAIBIIOr0 PO3BUTKY T€OPii HAaBUaHHS: 1)
Mepmvii 3 HUX, Ha3BaHWW 3aKOHOM TPEHYBaHHS, TOBOPUTH MPO TE€, IO YUM
YaCTillIe TOBTOPIOETHCA TIEBHA PEAKIIisl HA CUTYAIII0, TUM MIITHIIINM € 3B’ SI30K MK
HUMH, a MPUNIUHECHHS TPEHYBaHHS (MOBTOPEHHS) MPU3BOAMUTH JO MOCIAOICHHS
IIbOTO 3B’SI3KY; 2) NPyruid 3aK0H OyB Ha3BaHUN 3aKOHOM €(EKTY: SKIIO 3B’SI30K
MDK CHUTYaIll€l0 1 PEaKII€l CYNPOBOKYEThCS CTAaHOM  3aJI0BOJICHOCTI
(3a10BOJICHHS ) 1HIIMBI1a, TO MIITHICTH LILOTO 3B’SI3KY 3POCTAE, 1 HABMAKU: MIITHICTh
3B’SI3KYy 3MEHIIYETHCS, KO PE3YJIbTAT il MPU3BOJIUTH J0 CTaHY HE3aTOBOJICHHS.
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2. Acoyiamusno-pegriexkmopHa Kouyenyis. 3TIAHO 3  acoOIllaTUBHO-
pedIEKTOPHOIO  TEOpi€l0,  3aCBOEHHA  MPOIECYy  HABYaHHA  TOBUHHO
BUOYJIOBYBAaTUCS Ha OCHOBI YCKJIQJHEHHS 3B S3KIB MDK 00 ’€KTaMmH, IO
BUBYAIOTHCS, TakK, II00 3a0€3MeunuTHd IOCTYNMOBUM TMeEpexiJ BiJ BHUBYCHHS
€JIEMEHTAPHUX 3B’ A3KiB MK 00’ €KTaMH, 1110 BUBYAIOTHCSI, O BUBYCHHS CKIIQTHIX
acomiamii MK OKpeMHMH O00’€KTaMHu, 1 TMOTIM — CHCTeMaMu OO0 €KTIB.
HeoOximHuMu ymMoBaMu IS 3aCTOCYBAaHHSI acOIlIaTUBHO-PE(ICKTOPHOI Teopii
3aCBOEHHS € HASIBHICTh Y CTYJECHTIB TIEBHOTO cpsz[aMeHTy 3HAHb 1 BOJIOJIHHS
HUMHU JIOTIYHUMU OTIepallisiMU, 110 JaI0Th 3MOT'Y MTOB’SI3YBaTH MK COOOI0 paHiliie
BUBYCHI 1 HOBI e€JeMEHTH 3HaHHS. Ilg1 KoHIemIis BpaxoBye OCHOBHI
3aKOHOMIPHOCTI YMOBHO-PE(JIEKTOPHOT MiSUTBHOCTI KOPH TOJOBHOTO MO3KY
JIOIMHY, SK1 SIKHAWUMOBHIINIE BHUCBITICHI Yy TIpalsX BiOMHX HayKoBIIIB I. M.
Ceuenona Ta I. I1. [1aBioBa. 3rigHO 3 iX NEPEKOHAHHIMU, HABYAHHS SBJISIE COOOIO
CYKYIIHICTh TOJAPA3HUKIB (HABMUCHHMX TMEJAroriyHUX BIUIMBIB) 1 peaKIlii
(mi3HaBaJIbHUX I YYHIB), TOMY 3aCBO€HHS 3HaHb, (POPMYBaHHSI HABUYOK, YMIHb
1 OCOOMCTICHUX SIKOCTEH € HE YUM 1HIINM, SIK TPOLIECOM YTBOPEHHS Y CBIJJOMOCTI
JIOJIMHU PI3HOMAHITHUX CUCTEM acoIliallii, skl pi3HATHCS 3a MIPOIO CKJIQHOCTI.
Aco1iaTuBHO-pe(ICKTOpHA KOHIIEIIIS HaBUYaHHS IPYHTYETHCS HA TIEBHIM JIOTIII
(cTpykTypa, eTamu) nporiecy Mi3HaHHS, CIPUNHATTS HAaBYAIBHOTO Marepiainy i
YCBIJJOMJICHHSI TMI3HABAJIbHUX 3aBJaHb, OCMHCIICHHSI MaTepially, 1110 BUBYA€ETHCS,
JIOBEJICHE /10 PO3YMIHHS MOT0 BHYTPIIITHIX 3B’SI3K1B 1 BITHOCHH, 3alaM’SITOBYBaHHS
HaBUYaJBLHOTO MaTepially; 3aCTOCYBaHHS Ha0yTHUX HAaBUYOK [1, c. 35].

3. lloemanue ¢hopmysanus pozymoeux Oit. lla Teopis pospoOssuiacs 3
nouarky 50-x pokiB XX cT. Bigomumu HaykoBusimu I1. A. lanenepinum, /. b.
Enpkoninum, H. ®. Tammsinoro Ta iH. [4, c. 405]. ABropamu Teopii Oyio
BCTAHOBJICHO, 110 3HAHHS, YMIHHS 1 HABUYKW HE MOXYTh OyTH Hi 3aCBO€HI, Hi
30epexeHi mo3a JISTIBHICTIO (IIIMH) JIOJUHU. B X011 MpakTUYHOI TiSIBHOCTI B
TOMHN (POPMYETHCSI OPIEHTOBHA OCHOBA SIK CHCTEMa YsIBJIEHb MPO METY, IIJIaH i
3acoOu  3iaificHeHHs MalOyTHhOi a00 BukoHyBaHoi Aii. ToOto mus
0E3MOMMIIKOBOTO BUKOHAHHS OYJb-SIKO1 Jii JIOJIMHA Ma€ 3HATH, 110 B MPOIECI
IIbOTO CTAHEThCS 1 HA SIKUX aCMEKTaX TOro, M0 BIIOYBAETHCS, CIiJl 30CEPEIUTH
yBary, o0 He BUITYCTUTH OaxkaH1 3MiHH 3-T11]] KOHTPOJItO0. L1 motoxKeHH s 1 CKI1aau
OCHOBY Te€Opii HABYAHHSI SIK TTOETATHOTO (POPMYBAHHS PO3YMOBUX JIIH.

4. Konyenyis ancopummizayii. OcHoBHa cdepa 3aCTOCYBaHHS Il€l
KOHIICTIIi — BUBYEHHSI AJITOPUTMIB PO3B’S3aHHS 3aBlaHb. Y Cy4acHUX yMOBax
AKTUBHO PO3POOJISIOTHCS TaK 3BaH1 YIbTPANeaaroriuti KOHIICIIIi: CYyTTeCTOe s
1 KIOEpHETUKOCYTTECTOIE ISl — HaBYaHHsS 3aco0amu HapitoBaHHsA. i koHmenii
po3pobieni Takumu BueHumH, sk I'. K. Jlozanos, B. B. Iletpycuncbkuii Ta iH.
3acTocyBaHHS KOHIIEMIIlI aaropyuTMizailii y BUBYEHHI 1HO3EMHHUX MOB 1 JIESIKHUX
CreHiJIbHUX JUCHUMIUIIH TI0Ka3ajl0 HEMoraHi pe3yjibTaTd, ajieé 3Ha4YHOTO
MOMIMPEHHS 1151 KOHTIEMIIIS HaBYaHHS MOKHU 110 He ojepxkaina. lle moscHroeThCs, B
OCHOBHOMY, CKJIQJIHICTIO MIATOTOBKM  TEAAroTiYHUX  KajJpiB, 3JaTHHUX
OpraHizyBaTd TpOIIEC HAaBUAaHHSA BIAMOBIMIHO 10 iX Bumor [6, c. 701]. Orxe,
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3M1MCHEHUM aHaII3 MICUXOJI0TO-TIeIaroriuHuX 3acaj hopMyBaHHS 1H(popMaIiitHO-
OCBITHBOTO MOPTAy y BUIIOMY HaBYAJIbHOMY 3aKjajl Ja€ MiACTaBU ISl TaKUX
BHUCHOBKIB:

1. Bukopucranus iHGOpMaIIHHO-OCBITHLOTO MOPTaTy B mpoiieci haxoBoi
MIATOTOBKM MaWOYTHIX  CIHEMIaNiCTIB  cHpusie e(PEeKTUBHOMY 3aCBOEHHIO
npodeciiHuX 3HaHb, (OPMYBAHHIO y HHUX 3arajbHO-TEXHIYHHUX 1 3arajabHO-
TPYJAOBHUX YMiHb 1 HABUYOK, PO3BUTKY TBOPYOi aKTUBHOCTI.

2. Iadopmariiino-ocBiTHI moptanm BH3 mae BktouaTd 1Ba OCHOBHUX
0JIOKM (3arajJbHOOCBITHIM Ta BY3bKOCIICIIATI30BaHUI), sIKi, B CBOIO 4Yepry,
MOAUSIIOTHCS Ha 1H(QOpMAIIHUN 1 KOMYHIKaTUBHUM.

3. Ilpouec popmyBanHus npodeciitnux 3HaHb cTyAeHTiB BH3 BucyBae Taxi
OCHOBHI BUMOTH JI0 OpraHizallii mpolecy HaB4aHHs: (OPMYBaHHS 1 PO3BUTOK Y
CTYJICHTIB

[HdopmartiitHl TEXHOJIOT1i B COLIOKYJIBTYPHIN c(epl, OCBITI Ta EKOHOMIIII.
2018. 205 NOO3WTMBHHUX MOTHBIB MI3HABAJIBHOI MJISVIBHOCTI; BH3HAYCHHS
npodeciiHuX Ta OCBITHIX WIJI€H MPOIECY HaBYaHHS; CHUCTEMHUN MIAXIT A0
1H(OPMAIIHHOTO HAMOBHEHHS 3MICTY CHEIIadbHOI TUCUUIUIIHU; pallioHaIbHE
CTPYKTYpPYBaHHSI TEOPETHYHOTO Ta MPAKTUYHOrO MaTepially; MiATpUMaHHs
ONEpPaTUBHOTO  3BOPOTHOTO  3B’A3Ky, 10 3abe3neuye (yHKIIOHYBaHHS
iH(popMaIliitHo-ocBITHROTO OpTasTy BH3.

4. BUKopuCTaHHA OCBITHIX MOKJIMBOCTEHN 1HPOPMALIIMHUX PECYPCIB MEPEXKI
[nTepHeT y popMyBaHHI 1HPOPMALIIITHO-OCBITHBOTO TTOPTAIYy.

VY nporeci JoCHIIKEHHS ICUXO0JIOTO-TeIaroriYHMX aCleKTIB BUKOPUCTAHHS
MOPTAJIbHOT ~TEXHOJOT1i BHSIBIEHO, WO s (GopMyBaHHS HpodeciitHoi
KOMITETeHTHOCTI cTynenTiB BH3, kpim inTepecy Ta 0akaHb CTYACHTIB 1 T1sUIBHOCTI
BUKJIaJIa4yiB, BUCOKHI piBEeHb MPO(ECIiTHMX 3HAHb HE MOXKE OYTH JOCATHYTHI 6€3
JIOCKOHAJIUX MPOTPaM, parioHATHHOTO ¥ €EKTUBHOTO TIJIaHYBaHHS, CHCTEMHOTO
KOHTPOJIIO Ta KOpEKLIi 3aCBOEHUX 3HaHb, BUKOPUCTAHHS OCBITHHOTO MOPTAIY.
JocnipkeHHs Jano 3Mory c(opMyJtoBaTH HU3KY MPOIMO3ULINA 100 BpaXyBaHHS
ocobnuBocTel opranizauii HaB4aHHs B BH3 13 BukopuctanusM iHpopmaiiitHo-
OCBITHHOTO MOPTay MiJ Yac BUBYCHHS (haxOBUX JUCIUILIIH, BHECEHHS 3MiH B
Oprasizailito HaBYaHHS 3 YpPaxXyBaHHAM C(POPMYJIbOBAHUX METOIHK.
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Review of methods of artificial intelligence, that is used for determination of
subjective estimation of man

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,
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- 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:

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 O 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 O 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.

¢) 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.
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! lexan daxkynpreTy aBTOMaTu3auii i inpopmaniiinux texnosorii KHYBA

2 Kanguaar TEXH. HayK, JOLEHT, TOLEHT Kadeapy iHpopMaLiiHuX TEXHOJIOTH

KuiBchkuii HallioHAIBHUN YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYPH,

3 AcmipanTka Kadeapy IIporpamMHOi iHKeHepii Ta Ta KibepOesneky,

KuiBchkuii HallloHAIBHUNA TOPTOBEIBHO-EKOHOMIYHUN YHIBEPCUTET
Indopmaniiini cucremMu ynpapaiHHS Ta aBTOMaTH3alIl CKIAICHLKUI PoOiT

po00TH HA rajy3eBUX MiIMPHUEMCTBAX TA B YCTAHOBAX

[apopmarriitni  cuctemMu yHpaBiIiHHS Ta aBTOMAaTu3amii poOOTH
3aCTOCOBYIOTHCSA B MEIUYHMX 3aKjiajaXx W anTeuHUX yCTaHOBaX. 30Kpema, y
JKapHSAX Takli CUCTEMU MpPHU3HAYEHI JJIsl TOro, abM MaKCUMAJIbHO TOJIETIIUTH
JUSUTBHICTh TIPAIliBHUKIB 3akiamy. Amke epexkTHBHO oOpoOJIATH JaHl PO
MalI€HTIB Ta MOCTaYaJIbHUKIB, IHPOPMALIIIO PO CHIBPOOITHHUKIB, BECTH OOJIK
MEJMYHHX TpenapariB Ta iX IiH, ONEPATUBHO aHAJI3YBAaTH 3aTPaTH 3arajioMm
HEMOXXJIMBO 0€3 BUKOPUCTAHHS OOYMCIIOBAIIBHOI TEXHIKM. AHAJIOTI4HI
1H(pOpMAIlIHI CUCTEMH PO3POOJISUIUCS 1 paHillle, MPOTe MOCTiHE BBEICHHS
HOBHUX IpenapariB, 30UIbIICHHS KIJIBKOCTI MPAI[IBHUKIB Ta MAaIlI€HTIB, MOSBa
HOBOI KOMI'FOTEPHOI TEXHIKU 3yMOBIIIOIOTh CTBOPEHHS HOBUX YHIBEPCAIBHHUX
CHUCTEM aBTOMATHU3AaIlli JIsJIbHOCTI alTEKHU.

OyHKIIOHYBaHHs 0a3u JaHMWX JIIKapHI Ta BiAMOBIIHMX 1HGOPMAIIHHUX
CUCTEM  JoloMarae 3AiicHIOBaTH  e€(pEeKTUBHY poOOTy  YCTaHOBH,
KOHTPOJIIOBATH ii AISUTHHICTh, 3a0€31euyBaTH HAIIMHUNA 3aXUCT IaHUX, CTIPUSE
BJIOCKOHAJICHHIO IISUTbHOCTI JIIKApHI 3arajoM Ta TIJIBUINEHHIO SKOCTI
00CITyrOByBaHHS HACCJICHHS.

PosrnsiHemMo pesiki eranu poOOTH JIIKapHI MO OONIKY MEIUYHUX
npenaparis.

MenukaMeHTH 3HaXOJAThCS Ha BIANOBIAAJIBLHOMY 30€piransi ocio, 3
SKUMH YKJIa/IeH1 JOTOBOPH MPO MOBHY MaTepiaJibHy BIANOBIATbHICTb.

MenukaMeHTH HaaXOAdaTh Ha CKJIAJ B1J MOCTA4YajJbHUKIB BIAIMOBIIHO IO
VKIAJAeHUX 3 TOCTadyallbHUKaMU JOTOBOPIB Ta  CYNMPOBOKYIOTHCS
cnenu@ikali€ero, paxyHKkaMu 1 HaKJIaAHUMU Y TA3BIT (hapMaieBTy ado iHIIii
MaTepiaJIbHO-BIATOBIAIbHIM 0CO0l, IO IpHU3HAYCHA HAKa30M KepiBHUKA
3akjany (e Moke OyTH TroJioBHA MeaudHa cectpa). Ha ocHOBI 1ux
JOKYMEHTIB MEAMKAaMEHTH ONPUOYTKOBYIOThCA Y MiA3BIT BKa3aHUM 0CO0aM.
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B ckmaai BemeTbCs KHHMIa CKIAJICBKOTO OOJIIKY B SIKIH BEJETHCS
npeaMeTHo-KuIbKicHuM 0o0mik. Ilpu npomy B KHury ckiaachbkoro oOdiKy
3aHOCATH BC1 JIaH1 32 MEAUKAMEHTH.

OTtpumMaHi 31 CKJIaAy JIKyBaJIbHI 3aCO0H 30€piraroThCsl y BIIAUICHHSX Y
MIJ3BITI CTAPIIOi MEJICECTPU 3a BUJIAMH Yy CHEIlaibHUX I1adax, HApKOTHYHI
3acobu - y ceiidax, MBUAKOICYBHI - Y XOJIOJMIbHUAKAX.

Ha mincraBi moJeHHUX 3aMOBJIEHb-BUMOT CKiagaeThes IlimcymoBana
BIJIOMICTh KUTBKICHUX BUTpaT MeaukaMmeHTiB. CTapiii MeacecTpy BiAAUICHb
3/1al0Th J10 OyXraiaTepii Ha MoYaTKy Micsis "3BIT PO BUTPATy MEAUKAMEHTIB"
B KUIbKICHOMY BHpa3si, 0 SKHX JOJAIOTh 3aMOBJICHHSA-BUMOTH. Llei 3BiT €
17ICTABOIO JIJISl CIIUCAHHS BUTPAYCHUX MEIUKAMEHTIB 3 IM1/13BITY MaTepiaibHO-
BIJINOBIJIAJILHOI OCOOH.

BnpoBamxenns cremianizoBaHux iHGOpMaIiiHO-aHAIITUYHUX CUCTEM B
MEIUYHY Trajly3b CYTTEBO TIJBUIIYE pIBEHb OOCIYrOBYBaHHS 3 OOKYy
JTKYBaJIbHO-IPO(MUIAKTUYHUX ~ YCTaHOB.  PiBeHb  KOH(QIJAEHIIIHHOCTI,
30epexeHHs 1H(popMallii, MOXKJIUBICTh ONEPATUBHOIO JOCTYIy KOPUCTYBayiB
70 HEOOXIIHUX JaHWX, aBTOMaru3ailis 300py Ta 00poOKa CTaATUCTHUYHOI
1H(popMaIlii, MICTUTh IEPEBArk B MPOLEC] HAJAHHS MEAUYHOI JOTIOMOTH.

Benuke 3HaueHHs B MeQUIMHI HAOYBalOThCA HOBITHI TEXHOJIOTII,
MOB'sI3aHI 3  PO3BUTKOM  HAYKOBO-TEXHIYHOTO  MPOTrpecy, 30Kpema,
aBTOMAaTHU3aIlsl PoOOYOro MICIs, BIPOBAHKEHHS KOMITIOTEPHUX MPOrpam,
crieliayibHO po3po0JieHnx abo aJanTOBaHUX JJISI OKPEMHUX CTOPIH JISUIBHOCTI
MEIUYHUX 3aKJIaiB.

[Iporpamu € cucremamu, siki OepyTh Ha ceO€ 4YacCTHUHY 3aBJaHHS
NepCcoHaTy 3aKIaiB 1 3aBJIIKH CBOIH «00'€KTMBHOCTI», TOYHOCT1, HaIIMHOCTI
Ta MOKJIMBOCTI BUKOPUCTAHHS aJlTOPUTMIB Ta JAHUX, SK1 JO3BOJIAIOTH 3pYYHO
Ta MIBUIKO BUKOHYBATH CBOI 00OB'SI3KM MEPCOHAIY.

ABTOMAaTH3AIlisl Ma€ TN psij IepeBar HaJl BUKOHAHHS POOIT «BPYUHY»,
OCKIJIbKM BOHa TMiJBUINYE €()EKTUBHICTH POOOTH, BUKIIOUAE €JIEMEHTapHI
MOMUJIKM, 110 BUHUKAIOTh Yepe3 HeA0aliCTh, HEOCBIYEHICTh MEPCOHAIY,
CyO'€KTHBHICTh y BAKOHAHHI 3aBIaHHSI.

JlaHa cucTema CTBOPIOETHCS JIUIT BHUKOHAHHS HACTYITHHX ITIJICH:

— Hananns indopmartii mpo MeudHi mpenapaTu, mo BUKOPUCTOBYETHCS
JUTS JTIKYBaHHS;

— Benenns o6iiky b/l HasiBHOCTI MennpenapariB y JiKapHi,

— Benennsa o6miky bJl mpo BuKOpUCTaHHS MeANpenapariB s
JKyBaHHS;
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— Benenns b/l nocTtauaabHHKIB;

— CTBOpEHHS 3aMOBJICHHSI Ha MENpPEnaparTy;

— BukoHaHHS MIBUIKOTO 1 3pyYHOI0 MOIIYKY 1H(popMariii;

3aBiaHHs pOOOTH BUTUIMBAIOTH 3 TOCTABICHUX II1JICH:

- MpoaHaJi3yBaTy MPEIMETHY 00JIacTh, HAsBHI BX1JHI Ta BHXI1JIHI JIaHi
Ta 3/11HCHUTH MPOEKTYBaHHS HA 30BHINTHBOMY PiBHI 1H()OPMALIHHOT CUCTEMH
yIpaBJIiHHS,

- BUKOPHUCTOBYIOUH PE3yJIbTaTH MPOCKTYBaHHS Ha 30BHIIIHBOMY PiBHI,
BUKOHATH MPOEKTYBaHHS 1HPOPMAIIHHOT CUCTEMH allTeKu Ha 1H(POJIOTTYHOMY
piBHI;

- CTBOpUTH 1H(DOpMAIIHY cucTeMy IS JIIKapHi 3a jornomoroo MySQL
1 BorlandDelphi7, oxapakTtepusyBaTu CTpPYKTypy pO3pOOIEHUX TabIuLb,
OOTpyHTYBaTH THapaMeTpU KOXKHOTO BCTAHOBJICHOTO CTPYKTYPHOTO 3B's3Ka
MIX TaOJIHIISIMU,

- po3pobutu Gopmu A 3a0e3MeUeHHs peAaryBaHHs JaHUX TaOJHIIb
0a3u JaHuXx;

- CTBOpUTH y opMax 3aco0u 11 3a0e3reueHHs €(DeKTUBHOTO MOITYKY
Ta (PUIBTPYBAHHS JAHUX;

- opraHizyBatu €(deKTHUBHE LIEHTpPaAII30BaHE YIPABIiHHS Bi3yaJbHUMU
00'eKTaMH CHCTEMH 32 JOMOMOTIO0 TrojIoBHOI (popmu. OCHACTUTH CTBOPEHI
dbopmMu HEOOX1THUMHU KHOIIKAMHM Ta 1HITMMH 3ac00aMHi aBTOMAaTH3aIlii.

OcCHOBHI BUMOTH /10 1HPOPMALIIMHOI CUCTEMH YIPABIIHHSA 0a3010 JaHUX
«O0JIK METUYHUX MPETAPaTIB Y JIKAPHI»:

— Cucrtema nmoBMHHa OyTH MPOCTOIO B KOPUCTYBaHHI, MaTH THYYKHUI
po0OOYHil THCTPYMEHT JUIsl HAPOITyBaHHS MOYaTKOBOI CTPYKTYPH, HO3BOJIATH
KOHIIEHTPYBaTH poOOTY B 3aJJaHOMY HAIPSMKY;

— MaTd IHTYiTUBHO SCHMM JpyXHIH 1HTepdeiic 1 He BUMaraTu Bij
KOPHUCTYBauiB CHELIadbHOI MiATOTOBKM, HE MOB’SA3aHOI 3 iX MpodeciiHuMU
000B’sI3KaMU,

— HOpMalnbHO  (YHKIIOHYBaTH Ha  CTaHAAPTHUX  MEPCOHATBHUX
KOMIT F0Tepax, M1 €JHAHUX JI0 JIOKATBLHOT KOMIT IOTEPHOI MEPEexKi;

— 3abe3nedyBaTH  3axWCT  1HopmaliiHoi  0a3W  JaHUX  BiJ
HECaHKI[IOHOBAHOTO  JOCTYIy, TIOMIKO/DKEHbh Ta  HEKOPEKTHUX [N
KOPHUCTYBauiB,

— 3abe3nevyBaTu IUTICHICTD JAHUX pu
BWJIyYCHHI/01aBaHHI/KOpEeTyBaHH1

— 1Hdopmarrii;
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— JIETKO BCTAHOBJIIOBATHUCS Ha poOOUl MiCIls 3 OyIb-SKOTO KOMIT FOTEPAa,

— TIOJICTIITYBaTH CTBOPEHHS 3BITHOCTI 3 BUKOPUCTAHHS MEIMYHUX
npenaparis;

— TIOBMHHA HaJaBaTh I1H(POpMAIIO TPO MEIWYHI Mpenapard, o
3aKIHYYIOThCSl Ta CTBOPIOBATH ONTUMAIbHHUM OJJaHK 3aMOBJICHHS;

— TpaloBaTH MiA YIpaBliHHAM omepamniitoi cuctemu Windows XP, 7,
10;

— aBTOMATHUYHO 3aITyCKaTHUCS TIPH MOYaTKOBOMY CTapTi KOMIT'IOTEPa;

— BigoOpakaTu ycl HeOOX1IH1 CKJIaI0BI €JIEMEHTH;

— - TIpU JEKOMIIO3WINI MarTh OyTH BCTAHOBJICHI TaKi 3B'S3KH MIX
CTPYKTYPHUMH €JIEMEHTAaMH CHCTEMH, sKi 3a0e3MedyroTh ILJIICHICTh
1H(pOpMALIHOT CUCTEMHU Ta 11 B3aEMOJIIO 3 IHIIUMH CHCTEMaMH.

BaxxnuBoi0o yMOBOIO CTBOpPEHHSI BHCOKOEC(PEKTHBHOI 1HGOpMAIiifHOT
CUCTEMHU € OpIEHTalllsl Ha KIHIEBOI'O KOPUCTYBaya, KU HE Ma€ 3HAYHOTO
JIOCBIy KOPUCTYBaHHS KOMII'FOTEPHOIO TEXHIKOIO. SIKICTh 1H(pOpMamiiHUX
CUCTEM BHU3HAYAETHCS 1X €(DEKTUBHICTIO Ta HAIIAHICTIO.
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1Ph.D., Assoc. Department of IT
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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.
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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.
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

25



Yupasaigas po3BuTkoM TexHosaorin 2019

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
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
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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.

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:

1. S. Abiteboul, A. Bonner, "Objects and views." ACM SIGMOD Int. Conf. On

Management of Data, 1991. Archive of Applied Mechanics No. 62: 316-328.

2. M. Atkinson et al., "Object-Oriented Database System Manifesto”. Building an
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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
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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 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 10T 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,
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a city lighting system that changes work depending on the time of day, the level of
humidity, temperature and air pollution. Well, 10T 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 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 is 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.

References:
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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 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
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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 fieclds. 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 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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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 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.
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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 is 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 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 Texniunux Hayk, IIpopekTop 3 HayKOBO-IIEJaroriuHoi poooTu

2 JIOKTOp TeXHIYHMX HayK, npodecop 3aBimyBad kadeapM COLialbHUX
KOMYHIKaIlii Ta iHhopMaliiftHOi AisIbHOCTI.
Harmionansuuit yHiBepcuteT «JIbBIBChKA MOITEXHIKAY,
®opmyBaHHA iHPopMaLiHHOT0 00pa3y 3aKJ/aay BULIOI OCBITH HA OCHOBI
npoueciB iHpopMaliifHOI JiATbHOCTI

[IpoanainizoBaHo 3HauYeHHs 1HPOpMaIiitHOI MisnbHOCTI A1t 3BO y cyyacHux
ymoBax. BuzHaueHo poJib 1 Miclie colliajJbHuX cepeoBulll [HTepHeTy y mpoiiecax
dopmyBanHs iHpopMmaliiiiHoro 06pazy 3BO. OGrpyHTOBaHO KPUTHYHICTH I[HOTO
HanpsaMy ajs cydacHoro 3BO 1 BaxJIMBICTb JJis CyCIIUIBCTBA 3arajioM.

Bcranosineno, mo 3BO B YkpaiHi Ta B ri100aibsHOMY BUMIP1 MOKHA O3HAYUTH
AK TaKi CyCHUIbHI THCTUTYIII, 110:

— € 00’eKTaMu, HaBKOJIO AKX 00’ €IHYIOThCSI KOPUCTYBaUi COLIIAIbBHUX MEPEK
1 GOpPMYIOThCS BIPTyalIbHI CIUJIBHOTH;

— CHCTEMHO HE BIUIMBAIOTh Ha KOMYHIKaIIiHI MTPOLIECH, 1110 BiAOYBaIOTHCS Y
MeXax BIpTyaJlbHUX CIIUJIBHOT.

BaxxnuBo, 110 ykazaHa TeHJIEHLIs XapaKTepHa He JIMIIe JUIs YKpaiHu, aie 1
JUIg 0araThoX I1HIIMX KpaiH Ta mioOanbHUX perioHiB (mpami Delanty, Kwiek,
Magnusson).

3aKIEHTOBAaHO HA HETaTUBHUX AaclekTax Oe3KOHTPOJBHOro (opmMyBaHHS
iHdopmariiiinoro obpaszy 3BO sk mporecy B sikomy 3BO € He cy0’ekToMm, a
00’exTOM 1H(OpPMALINHHOT AISUTBHOCTI, TPUYOMY YaCTO IIKIAJIUBOI.

BusznaueHo 3micT Ta 0coOIMBOCTI 3aBAaHb 1HGOPMAIIHOI MISUIBHOCTI Y
COLIIAIbHUX CEPEeIOBUILIAX TMOPIBHAHO 3 YK€ TPAAULINHOW [ISUIBHICTIO Y
cepenosuti caitiB World Wide Web. VYV pesynbrati mopiBHSHHS BHUSBJICHO
1ICTOTHI BIIMIHHOCTI y CHCTEMHHUX Ta TEXHIYHHMX acIleKTaX MDK JBOMa KiacaMu
3aBJaHb. [IOpIBHSHHSM OXOIUIEHO KJIACUYHI «IO3WTHUBHI» BUAU 1H(OpMAaIIMHOL
IISTIBHOCTI, M IIKIAIMBI 310BMHCHI. Takuii aHaji3 BaXKIIMBUH IUIS ITOJAIBIIOTO
dbopMyBaHHS BIAMOBITHUX MEXaHI3MIB 1H(QOPMAIIHHOT TEXHOJOTII BiJ] HU3KHU
cormioinopMamiitHux 3arpo3 ski B KoHTekcTi 3BO, 1 B KOHTEKCTI1 HalllOHAJIBHOI
Oe3reKu.

OOrpyHTOBaHO HEOOXITHICTH MPHUHIUIOBOI 3MIHM CHTYaIlii, 11 TOTO 1100
3BO i3 cratuHOro cocrepiraya iHGopMaliiHuX MpoLeciB y r00anbHIN Mepexi
MEPETBOPHIIOCH HA AKTUBHOTO YYaCHUKA Ta KOOPAUHATOPA MPOLIECY HAKOITUYCHHS
KOpHUCHOI 1H(opMallli Ta 3HaHb y collialbHUX cepenoBuiax [Hrepuery (mpami F.
Butera, T. A. Mepuanosa, O. A. [laBnoBa), pe3yl1bTaToM 4Oro CTaHE CYCH1IbHO-
KOPUCHUN KOHTEHT, KM TPUBAIUN Yac CIYTyBaTMME KOPUCTyBadaM, «KHUTHME
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BJIACHUM JKUTTAM». BomHouac 1ieit KoHTeHT Oynae 4iTko acomiioBanuii 3 3BO i
COpUATHME TMIJBHUIIEHHIO MEpPEeXHOI Ta CYCHUIbHOI aBTOPUTETHOCTI Ta
npuBabimBocti 3BO cepen MOTEHUIMHUX CMOXUBAaYIB Moro mocnyr (uen edexr
ormcaHo, 30kpema, B poborax K. Demirhan, J. Wigand). Tomy mepexin Bix
peKJIaMHOT JISJIBHOCTI JI0 JISUIBHOCTI 31 CTBOPEHHS CYCHIIBHO KOPHUCHOTO
KOHTEHTY € SIKICHO HOBUM KpOKOM Yy po3BUTKY 3BO sk 3 Toukum 30py 3arpar
OpraHi3aliifHuX 3yCHJIb Ta PECYpCIB, TaK 1 3 TOYKHU 30py OTPUMAHUX BiJ I[LOTO
BUTPAIIIiB.

Y po3nini IOCHIIKEHO TakoXX Tmpouecd ¢GopMyBaHHS 1HPOPMALIHHOTO
o6pa3zy 3BO. Ingopmayitinuii oopaz 3BO y coyianvrux cepedosuwax Ilnmepnemy
(10 CCI) —macoBo aoctynHa iHpopMartis mpo 3BO, po3miiiena na caittax WWW
Ta CIELIAI30BaHUX CcepBicax, sKI MepeadadyarTh MOXIUBICTh HIMPOKOIO
nyOnaiyHOrO O0OTOBOpEHHs, MoAudikallii Ta CTBOPEeHHS HOBOi i1HdoOpMarlii
0e3MmocepeIHbO 3a aIPECOI0 PO3MIIIICHHS.

Oxkpewmi ckiiaoBi Ta (popmMaizallilo IEBHUX €TamiB MPOIECIB KOMYHIKAIIi1
oprasizaiiii 13 COIIlyMOM 4epe3 COIllaJibHI CepeoBHINAa MEpexki [HTepHeT sk
HayKOBO-TIPAKTUYHY TPOOJEMY ChOTOJHI MEPEBAXKHO JTOCHIIKYIOTh Yy TaKUX
HampsiMax, SK BUSIBICHHS OI[IHKOBUX CYJDKEHb, 3aXUCT peryTallli YCTaHOBU;
MO3WLIOHYBAaHHSA Ta pekiama caiiTa; (popMyBaHHS €(PEKTMBHHX BIPTyaJIbHUX
CHUJIBHOT; OpTaHi3allis CHCTEeMHOI B3aeEMO/IIi ycTaHOBH 13 mapTHepamu uepe3 CCl;
MapKETHHT B COIlIaIbHUX CEPEIOBHINAX [HTEpHETY.

AHaJ3 mokKas3aB, IO B ICHYIOUHMX JOCTIIKCHHSAX 3a IIMMHU HalpsMaMu He
OepyThbcs 10 yBaru Taki xapakrepuctuku 3BO, sk:

— CyCHiJbHA 3HAYYIIICTh 1 BHUCOKA IHTEPHET-aKTUBHICTh ayJIUTOpIi, IO
B3aemojiie 13 3BO (mepeayciMm CTyAeHTCTBA);

— ICHyBaHHsSI BEJUMKMX OOCATIB CYCHUIBHO 3Hauymioi idHdopmalii, o
TEOPETUYHO MOKe OyTH po3MmilieHa B [HTEpHETI, sika ICTOTHO TIEPEBUIILYE 00CITH
1H(popMaIii, J0CTyHI KOMEPIIHHUM OpraHizaiism.

BBeneHo nmoHATTS IpupoIHOT0 HekepoBaHoro mporiecy hopmyBanas 10 3BO
Ta JOCIIKEHO HOro CTPYKTYpy SIK MEBHY (OpMallbHy TOUYKY BIUIIKY IIOIO
BBEJICHHS KepyBaHHs y nporiec hopmysanHs [0 3BO. 3anpornoHoBaHO MHOKWHU

(img) (Gen)

N N
Img ={Img, |, _ 10 3BO, Gen={Gen}i, — reneparopiB 10 3BO,

Source= {Sourcg }uN:) — mxepen 10 3BO. Mix yka3aHUMU MHOXHHAMU ICHYIOTb
BIJTHOILEHHS, 1110 OMHUCYIOTh CTPYKTYpy cUCTeMU (popMyBaHHS 1HPOpPMAIIHHOTO
oOpasy.

Bupineno npa ocHoBHi Tunu niapo3autie 3BO mroxo 111 3BO:

— cnemianbHi mapo3aim (nam PR-coyx6m), mo Bignosigatots 3a /1 3BO;
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— 0a3oBi miaApo3a1IH — Kadeapu, JeKaHaTH TOIIIO, AAMIHICTPAIlis TOIIO.

Y po6oTi 3anpONOHOBAHO PO3IJIAIATH HOBY KOMIUIEKCHY CXEMY OpraHi3arii
kepoBanoi [J] 3BO, sika rpyHTYy€eTbCsSl HA CHCTEMHOMY 3aTy4€HHI YCIX MIAPO3/ILIIiB
3BO no odimiitHoi iHopmariitHoi aissbHOCTI 3BO Ta mopydenni PR-cmyx6i
byHKI1IHA cynpoBoy, MOHITOpUHTY Ta aHanizy [/l 3BO 1 kepyBaHHI HEIO y MeKax
3BO ympaBninHsS Ha 3acagax koopauHaiii. KomrmekcHy cxemy KepoBaHOi
iHpopmMmariitnoi gismeHOCTI 3BO noxano Ha puc. 1.

Takox cdopMOBaHO TaKi O3HAYCHHS:

Inghopmayiiinui nomenyian — Habip 3MICTOBHX MaTepialliB, IO CTBOPHUB
HiAPO3AUT Y TMPOIECi BUKOHAHHSA BJIACTUBUX HOMY 3aBJaHb, IO MOXKYTb
CTAaHOBUTH CYCIIUIBHUM IHTEPEC 1 MAIOTh IMyOJIIYHUAN XapaKTep.

Ingpopmayiunuii pecypc — Habip marepiaiiB 3 iHGOPMAIIITHOTO OTEHITaTY,
110 MPOMIIIM HEOOXiIHE JUIsl MyOJTiKalli B COLIAIbHUX CepeloBUIIaX [HTEpHETY
ompaltoBaHHs: (popMaTyBaHHS, KOMyHIKaTUBHY Ta CTHJIICTUYHY aJanTaIliio.

Komnonenm inghopmayiiinoco oopazy — Habip matepiaiis 3 iHGOpMAaIIHHOTO
pecypcy Iiapo3aity, omyOIiKOBaHUX Y COLIAILHUX cepeaoBuiax [HTepHety abo
K OKpeMI CTarTi, ad0 K KOMEHTapi JI0 IUCKYCIi, M0 € CKIAJOBOI0 3arajibHOrO
o6pazy 3BO.

[Ipouec dopmyBanns 10 3BO y ¢dopmi TpboxeTanmHoi KOHUENTYalIbHOI
MO/l HaBEJICHO Ha puc. 2.

Cnucoxk Jgirepatypu

1. Peleshchyshyn A. Protection of university information image from
focused aggressive actions / A. Peleshchyshyn, R. Korzh, S. Fedushko // Systems,
Control and Information Technology. Warsaw, 20-21.05. 2016.

2. Kopx P. O. ®opmyBaHHs KUIBKICHUX XapaKTEPUCTHK Ta OI[IHIOBAHHS
iH(popmaniiiHoro 006pasy 3akiany Buioi ocity / P. O. Kopxk // HaykoBuii ;xypHai
«Bueni 3armucku THY imeni B.1. Bepuaacekoro. Cepist Texuiuni Haykny. — 2018.
—Tom 29(68). — Ne 2. — C. 142— 148.

YK 519.6

IHonropayenko H. I., MapTuniok O. I'.

KuiBcbkuil HallloHAJIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH

3anavi napamMeTpu4HoOl ONTUMI3alil B YMOBAaX HeBU3HAYEeHOCTI iHdopmanii
Ilocmanoexka npobnemu. 3amada mapaMeTpUYHOI ONTUMI3AIll 1HXXEHEPHOI

Mmepexi (IM) - e ckiiagoBa yaCTHHA 3aralbHOTO MPOIECY MPOEKTYBaHHS HOBUX

Ta PEKOHCTpyKuii crapux IM, MmO € HaraapbHOI MPOOJIIEMOI0 CYy4acHOTO

KOMYHQJIBHOTO TOCHOJapcTBa. Benwka KUIBKICTh 3MIHHUX, HEIIHIHHICT

TAPaBIIYHUX Ta E€KOHOMIYHMX XapaKTEPUCTHK, HASBHICTb PI3HUX TEXHIYHHUX

BUMOI, MOXJIMBICTh BHHMKHEHHS TNO3alITaTHUX CHUTYyalllil XapaKkTepusye
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peanbHUN Tmpoliec NpoeKTyBaHHS. Po3B’s3aHHsA 1i€l 3amadl B yMoOBax
HEBU3HAUCHOCTI JaHWUX OUIbII TOYHO BigoOpa)kae pealbHHl  MpoIec
IPOEKTYBaHHS.

Memoro cTatTi € IpeICTaBICHHS METO/1B PO3B’sI3aHHS 3a/1a4l TapaMeTPUYHO1
ONTHMI3allii B yMOBaxX HEBHU3HAYCHOCTI 1H(OpMaIlii, SKa BUPAKAETHCS dYepes
IHTEepBaIbHI Ta HEUITKI Ynciia 1 GyHKITIT.

Buknao ocnosnozco mamepiany. 3agada mapaMmeTpudHoi ontuMizariii IM mae
BUTJIA: i=1Yi(Pi,qi, D;) - min
pu 0OMEKEHHSX
B- ﬁ =0,4- C_i = 0, Pimin < Pi < Pimax Qimin < 9i < Gimaxs Dimin £ Di < Dimax, 1 =
1,2,..,v, 1€ p = (p1, -, Py) — BEKTOP MapajieIbHUX 3MIHHUX MEPEXi, § = (qq, -, qy)
— BEKTOP MOCTIJOBHUX 3MIHHUX MEPEXKi, v — KIJILKICTh AYT Tpada, 1o onucye IM,
A — MaTpuIs 1HIIEIEHTHOCTI JYT Ta BepIIUH rpada, B — MUKIOMaTHIHA MaTPUILS,
10 BCTAHOBJIOE BIAMOBIIHICTH AYr (PyHIaMEHTaIbHUM IUKIaM Tpada; D; =
{Dil,...,DiWi} — glaMeTp i-1 KOMyHIKalli; W; — KUIbKICTh JOMYCTUMHUX 3HAYCHb
JTUCKPETHOI 3MiHHOI D;, y;(p;, qi, D;) — KamiTallbHI Ta €KCIUTyaTalliiiHi BUTPATH, 110
MPUXOAATHCS HA i-y KOMYHIKAIII0; PYHKIT y; € OMYKIUMH.

Iumepsanvui mooeni. Ontumizaiis mnapamerpiB IM  BigOyBaeTbes mpu
BIJIOMHX TOCJIJJOBHUX 3MIHHUX Ta JIOBKMHAX KOMYHIKaIlii, 1110 TPUBOAUTH IO
€KBIBJICHTHOCTI BHU3HAUCHHS [1aMETpiB D; Ta MapajelbHUX 3MIHHUX p;, [ =
1,2,..,v , TOOTO p;=f;(D;) . HeBU3HAUEHICTh JaHUX BHUPAKAETHCS UEpe3
IHTEepBaJIbHUIN XapakTep QyHKUIH f;, i = 1,2,...,v. Toxl 3agada ontumizauii Oynae
MICTHTH SIK JUCKPETHI 3MiHHI D; , TaK 1 IHTepBaJIbHI p;, i = 1,2,...,v. SKIoO f;, i =
1,2, ..., v — IHTEpBaIbHA (PYHKIIiS, TO KOXKHOMY D;,, (w = 1, W;) BIANIOBIa€ IHTEPBAI
Piw = [Pl_w m] . Tak sk D;€[Dy,Dw,] , TO pi€lpip"l , ne p;=
max {m“i,n Diw » pimin}, p; = min {mvex Diw ,pimax}. B po6orti [1] chopmynboBaHo 33129y
onTuMi3allii 3 IHTEpBAIBHUMU 3MIHHUMHU p;, i = 1,2,..,v Ta HOBOI 00JaCTIO
BU3HAYCHHS /I KOXKHOI p;. BpaxoBytoun iHTEpBAJIbHUI XapaKTep 3MIHHUX Ta
BU3HAYCHHS CyMH Ta PI3HMIN JJIA IHTEPBAJIBHUX YHCEI, OYJI0 OTPUMAHO 3a7ady
OynbOBOTO mporpaMmyBaHHA. Tak sk 3amada mapameTpuyHoi onTumizamii IM
MICTUTh BEJIMKY KIJIBKICTh 3MIHHUX, TO 33/1adya OyJIb0BOI0 IPOTrpaMyBaHHSI MOXKE
BUSBUTHUCS HEPO3B’si3yBaHOI0. Tomy B poOOTI [1] 3ampornoHOBaHO arOpUTM ii
PO3B’SI3KYy, IO CKJIAAAEThCA 3 TMOCTIJOBHOCTI KPOKIB, Ha KOXXHOMY 3 SIKMX
pO3B’sA3y€eThbCA 3ajaya OyJIbOBOrO MPOrpaMyBaHHS MEHIIOI po3mipHOcTi. Lls
CTaTTS MICTUTH MMOCUJIAHHS Ha POOOTY, y SIKiif OTPUMAHO 3a7a4y cernapadebHOTO
MporpamMyBaHHS 3 JIIHINHUMHU 0OMEKEHHSIMU Ta HETIEPEPBHUMU 3MIHHUMH. Tak sk
3a/aua mapaMeTpu4Hoi onrtumizanii IM Mae BenwKy po3MIpHICTH, TO JOBEIACHO
MOXJIUBICTh PO3B’s3yBaHHS 11 muisixoMm jaekommosuiii Kopnai-Jlintaka, sika
po30uBae BUXITHY 3aJadyy Ha JBI JIOKaJbHI MapamMeTpu4Hl 3ajadl Ta
KOOPJIUHYIOUY.

Heuimki moodeni. HeBU3HAUYEHICTh NaHUX BUPAXKAETbCA dYepe3 (PyHKIIT
HANEXKHOCTL Wp, (Diw), Wr,(fiw), Mp,Diw) s My, Viw), AKI XapaKTEPU3YIOTh CTEHiHb
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JIOCTOBIPHOCTI TOTO UM IHIIIOT'O 3HAYEHHS Ta € PE3yJIbTaTOM €KCIIEPTHUX OIIHOK 1
HOPMYBaHHs. Y IIbOMY BUIIQJIKy MOKJIMBE 3acTOCyBaHHs cxemu bemnmana 1 3aze:
J=GNCN..NCp, 1€ G — HEUITKA MIJAMHOXKHMHA [T (MIHIMYM KalliTAIbHUX Ta
eKCIUTyaTalliiHUX BUTpAT), C, — HEYITKA IIJMHOXHMHA OOMEKEHHS p, lie P —
KUIBKICTh (PyHAaMEHTAIbHUX IUKIIB. CXxemMa MICTUTh BUKOPUCTAHHS O3HAYEHHS
omepauii  meperuHy  4epe3  MiHiMisaumito.  Hampukmam,  ppr(piw) =
min{MDi(Diw)» HPi(piW)} v My iw) = min{upi* (Diw), Wy, Vi), }, A€ P — nomycTuma
MHO’»KHHA 3Ha4Y€Hb MapalieIbHOI 3MIHHO1 1711 KOMYHIKaIii i (p; = f;(D;)). B po6ori
[2] 3ampomoHOBaHO MaTeMaTW4YHY MOJIENIb Ta AITOPUTM 11 PO3B’SA3KY, IO
JI03BOJISIE PO3paxXyBaTH HAWOUIBII JOCTOBIPHHUI BapiaHT. AJle Take OOUYHCIICHHS
GyHKIT HAJIEKHOCTI MPAIIOE MPU B3aEMHO TOPIBHSUIBHUX (YHKINAX. SKIIo,
Hanpukiaz, pp, (D) < wp,(Piw) > TO Wp,(Piw) KOAHUM YMHOM HE BILJIMBAE Ha
pe3ynbTar. TOMy € CEHC BHKOPUCTATH I1HIIE O3HAYEHHS MEpPEeTHUHY, a came,
Hp; (piw) = HDi(DiW) ' Hpi(piw)-
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YK 387.14
Bauaina O. L.}, Beskayoenko 1. C.%, Jlecbko B. 1.}, Bynenko FO. I1.2
12 Kanpupatn TexH. HayK, JOLEHTH
! KuiBchkuii HalliOHAIBHUN YHIBEPCHTET OyNiBHUIITBA 1 apXiTEKTypH ™
2 HaioHanbHui TexHiuHUi yHiBepcuTeT Yipainu «KI1D» 2
Crparerisi OCJaiJOBHOCTI BUKJIAJAHHSA KypPCY BHIIOI MATEMATHKH
[IutaHHg PO MOCTIAOBHICTH BUKJIAAY PO3MIIIB KypCy BHINOI MaTeMaTHKU
HAJICKUTh J0 THX, SKI BUHUKAIOTH MEpe] KOKHUM JIGKTOPOM-MaTeMaTHKOM Y
TEXHIYHOMY BUIII 3 HAOYTTSIM HUM JIOCBIAY Ta, BIAMOBIIHO, TTTMOMHU OCMUCIICHHS
3alady 1UbOro Kypcy Ta MokiuBocTed ix BupimeHHs. Cepen (axrtopis, sKi
BIUTUBAIOTh HAa OCTATOYHE DIIMICHHS IlI€i MPOOJeMH B KOKHOMY KOHKPETHOMY
BUMAJAKY, BKQ)KEMO HACTYIIHI:

- pO3AU1 KpEJIUTIB, BUAUICHUX HAa BUBYEHHS KypCY, MI?)K CEMECTPOBUMU;

- BHMOTH, TIOB’S3aHl 13 3a0€3IMCUCHHSIM BHBUCHHS IHIIUX HaBYAIbLHUX
TUCIUTUTIH ((13UKH, TPUKIIATHOI TEOMETPIi, TEOPETHUHOI Ta MPUKIIATHOT
MEXaHIKH, TeOopii eNEKTPUYHUX KU, TeOopii EJIEKTPOMArHITHOTO IO Ta
1H.);
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- 0COOJMBOCTI yIO00aHHS JIEKTOPA;

- PO3MOALI MIXXK CEMECTPOBUMHU MOJIYJSIMU 3aIUIAHOBAHUX y HABYAIbHOMY
MJIaH1 KOHTPOJIBHUX 3aX0A1B (KOHTPOJIBHHUX POOIT, THIIOBUX PO3PAXYHKIB,
3aJTKiB, €K3aMEHIB Ta 1H.).

3po3ymino, 1o peanbHUM mponec GOPMYBaHHS Kypcy B KOXHOMY
KOHKPETHOMY BHUMAJKy MOXE PO3CTABUTH IIi MO3UIlli B OyAb-SIKOMY MOPAIKY, a
octatouHe (opMyBaHHS poOOYOi HABUAJIHHOI MPOTpaMH KypCy € pe3ylbTaToM
pALy iTepariu.

Ha sxanp, HuHI icHyr04a (1 B I1iJIOMY, Ha HaIll TIOTJISIT, BUMIPaBAaHa) TCHACHITS
YKPYNIHEHHS]  HABYAJIbHUX  KypCiB, pPOOUTH  MPAKTUYHO  HEMOXKJIMBUM
BHOKPEMIICHHS 13 3araJIbHOTO KYpCYy y OKpeMi KypCH TaKHX, HallpUKJIa/, PO3/ILTiB,
aK «Jludepeniianbai piBHAHHSY, «PIBHSHHA MaTeMaTH4HOI (PI3MKW» Ta 1H. Y
OUIBIIIOCTI BHMAJKIB HE BJAETHCS HaBITh 30€PErTH SK OKPEMHH IpeaMeT
aHATITUYHY TEOMETPil0, IO HACHpaBAl BKIOYAE y cebe SK O3 BIaCHE
aHAJIITUYHOI F€OMETPIi, TaK 1 JIHIMHOT Ta BUIIOI areOpu. buiblie Toro, BUALIEHHS
okpeMux KypciB «Teopiss WMOBIpHOCTEH Ta MaTEeMaTHUYHA CTATHUCTHUKAY,
«OO0uncnoBaibHa MaTeMaTHKay, «J{MCKpeTHa martemaTtuka» Bele y 0Oaratbox
BUITAJIKaX JI0 BTPATH iX kKadeapaMu MaTeMaTUuKU. TakuM YNHOM BUHUKAE TIOPSA/T 13
npo0JIeMOI0 TO3UIIIOHYBAaHHS PO3AUTB IMPU BUBYEHHI OJHIET MaTeMaTHYHOI
JUCLUIUIIHY, TaKOX IpoOiemMa B3aEMHOIO PO3TAllyBaHHS y Kypcl pO3JUIIB, SIKI
HaJeXaTh PI3HUM MaTeMaTUYHUM AUCIUIUIIHAM. 32 CIIOCTEPEKEHHAMH aBTOPIB,
0e3yMOBHa TMEPIIICTh HAJICKHUTHh PO3JUTY, 110 YMOBHO MOXXE OyTH Ha3BaHUU
«Marpuni. Buznaunuku. Cuctemu JHIMHUX anreOpaidyHUX PIBHSHBY, 32 SKUM
ciayoTh «BekTtopHa anrebpay, naini — « AHaTITHYHA T€OMETPis Ha TUIOIIUHI Ta Y
npocTtopi». Ha Ham moruisia, 1s cuTyallisi BKaszye, mepil 3a Bce, Ha JOILUIbHICTb
MEPEHOCY BKAa3aHUX TE€M JO WIKUIbHOI mporpamu. [[1iiCHO, iX Ba)KJIUBICTH AJIA
HACTYIMHOTO HEMOXJIMBO TEPEOIIHUTH, MPOTE EKJICKTUYHICTh TAKOTO IMiIXO1y
TaKOX O4YeBUHA (IIPU IIbOMY SIK BUKJIaJa4aM, TakK 1 CTyJeHTaM). 3pO3yMLI0, 110
Taka MPOMO3MUILis BUIISAAE, M IKO KaXKy4dH, PEBOIIOLIMHOIO, 0COOIMBO HA (POHI
HE3a/I0BUTLHOT'O PIBHS 3aCBOEHHS IIKIJIBHOI MATEMATUKX OUIBIIICTIO BUITYCKHHKIB
CEpelHbOI IIKOIM, MPOTE camMe BKpail HU3bKA €(PEKTUBHICTh «aHAJTITUYHOI»
CKJIa/I0BOI IIKUIBHOT MaTeMaTHYHOI OCBITH 3MYIIY€E PO3IJISIIaTH albTEPHATUBY
3aMpPONMOHOBAHOTO 3MICTy. 3ayBaXMMO TaKOX, IO €(EeKTHUBHICTh HaBUYaHHS
CTYJICHTIB-TIEPUIOKYPCHHUKIB MPOTITOM MEPIINX TUKHIB iX nepedyBanHs y BH3 e
HEBHUCOKOIO (MpoOJIeMHU ajanTailii, CXoxe, BI4H1) 1 po3rJsd B 1€l 4ac J1HCHO
BXJIMBOTO 1 HEOOXIMHOTO [IJIsi TMOJAJBIIOTO Marepialy HE 3Ja€ThCS HaM
BUTIPABJIAHUM.

Crnenu¢iyHol0 € cuTyalliss TO3MUI[IOHYBaHHA y Kypcl  po3aury
«/ludepenuianbHi piBHIHHS». 3 OJTHOTO OOKY, NPUPOJAHHUM 1 MPUBAOIUBUM JIJIs
BUKJIaJa4a SIK ()axoBOro MareMaTHKa € MaKCHMAJIbHO IIUTICHUM BUKJIAJ
IHTErpanbHOTO uyuciaeHHs (y BUmaakax (yHKINA OJHIET Ta 6ararboX 3MIHHHX,
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€JIEMEHTIB TeOpii MOJIsl), 3 IHIIOTO — BUMOTH «CYMDKHUKIBY» (3araJiIbHO TEXHIYHHUX
Ta crHeriaabHuX Kadeap) crnpsMOBaHI 3a3BHYail Ha BUMNCPEIKYIOUHA PO3TIIS
BIJIITOBITHUX TEM.

[Io >k cToCcy€eThCs BIaCHE MAaTEMAaTUYHOTO aHal3y, TO, 3BUYafHO, HE3MIHHO-
aKTyaJlbHUMHU 3QJIMIIAIOTHCS TUTAHHS MPO ONTHUMAIbHUM MOMEHT MOYaTKy
BUBYCHHS TEOpPil PAMiB, MOMIIBHICTh PO3TISAY 3 €EIWHUX TO3UINN K
IUQEepeHLiaIbHOro, TaK 1 IHTErPaNIbHOTO YKCICHHS (DYHKIINA OfHIET Ta OaraTbox
3MIHHHX, PO3TJISi] PAIIB, IHTETpaly Ta nepeTBopeHHs Dyp’e 6e3mocepeIHbO Mics
BUBYCHHS (YHKIIIOHATBHUX PAIIB a00 X Ha 0a31 Teopii (PYHKIM KOMIUIEKCHOI
3MiHHOI. Y pa3l BKJIIOYEHHS J0 KypCy BHUIIOI MaTEMaTUKHU TAKUX PO3JILIIB SIK
«/luckpetna MaTeMaTHKay, «O0uncaoBaIbHa MaTEMaTHKaY, «Teopis
HMOBIPHOCTEHW Ta MaTeMaTHYHA CTATHCTHKA», MOKHA BHUCJIOBUTH TPHUITYIICHHS,
10 MEePIINH 3 HUX (SIK TAKUM, 1110 PUHIIUIIOBO HE BIIUCYETHCS aH1 B TEOMETPUYHY,
aHl B (QyHKIIOHAJIBHY TEMATHUKY) Ma€e OyTH pO3TAllIOBaHUI HA MOYATKY KypCy, a
JIBa OCTaHHIX B CHJIy HEOOX1JHOCTI BUKOPUCTAHHS MOHATH Ta PE3yJIbTaTIB 1HIINX
O3B — B KIHIII.
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YK 04.4:004.75
TepeiikoBcbkuii O.1.
CTYIEHT
HauionansHuii TexHIYHUN yHIBepcuTeT YKpaiHu «KWiBCbKMIl MOMITEXHIYHUN
iHCTUTYT iIMeHl Iropst CikopchbKOTro»
Bnockonasienns 3axucty Be0-cepBepy Bin Mepe:xkeBHX aTak

Sk moKa3yloTh JaHI Cy4YaCHHX HAayKOBO-TIPaKTHUYHUX MyOJikauii, Ha
CHOT'0JIH1 OJHI€I0 3 HAMOUIBIII TOCTPUX MPOOJIEM B 00J1aCTI KOMI'TOTEPHOI OE3MEeKH
€ HEOOXIJHICTh MOCWJIEHHS 3axucTty BeO-cepBepy [l, 2]. Xowya Ha pUHKY
MpOrpamMHOro 3a0e3MedYeHHs] MPEICTABICHO TOCUTh 0araTo Cy4acHHX PIIlICHb B
IIbOMY HaNpsMKY, a mpobiieMu 3abe3neyueHHs 0e3MeKn BeO-cepBepiB MPUCBIUCHA
BEJMKA KUIbKICTh HAayKOBO-TIPAKTUYHUX POOIT, aje 4YacTi BUNAAKU YCHIIIHUX
MEpPEKEBUX aTaKk BKAa3yIOTh Ha iX HEIOCTATHIO 3aXHUIICHICTh Biff aTak 3 METOIO
NOpYIIEHHsS] KOH(IIESHIINHOCTI Ta JOCTYMHOCTI JaHMX. MexaHi3M TakuxX arak
0a3yeTbcs Ha TOMY (DaKTi, IO MEPEKeBa OMepalliitHa CUucTeMa, il YIpaBIiHHIM
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SAKOI TIpaItoe BeO-cepBep, 3/MaTHa 3a0e3MeunTd OOMEKEHE YHCIIO BIIKPUTUX
3'eqHaHb 1 BIAMOBIZATH TUIBKM Ha OOMEXEHY KUIbKICTh 3amuTiB. Bkasani
OOMEXEeHHsI 3aJIeKaTh BiJ] PI3HUX MapaMeTpiB, OCHOBHUMH 3 SKHX € IMIBHUAKOIIS
KOMIT I0Tepa-cepBepa, 00CsT ONepaTUBHOL MaM'sITl 1 IPOMYCKHA 3/1aTHICTh KaHATY
3B'SI3KY.

[Tpu poMy cydacHi THIOBI CHCTEMH 3aXUCTy BeO-cepBepiB BiJ aTak 3
METOI0 BIIMOBH B  OOCIyroByBaHHI OpI€EHTOBaHI Ha BHUKOPUCTAHHS
O0OYHCITIOBAJILHUX PECYpPCIB HA CTOPOHI CEpBEPA, 110 0araTo B YOMY 3YMOBIIOE
Bpa3NuBICTh Takux cucTeM. Pazom 3 TuM pe3ynbratd [2] cBig4aTh Mpo
MO>KJIMBICTh MJBUIIEHHS PIBHS 3aXUCTY BeO-CEpBEPY 3a PAXYHOK 3aBAHTAXKCHHS
OOYHNCITIOBAILHUX PECYPCIB  3JOBMHUCHUKA. [IpakTUYHMIA MOCBim, a TaKoX
pe3ynbTaTi [ 1] moKa3yroTh, 0 B OUIBIIOCTI BUMA/IKIB 3alIOPYKOIO YCIIIIHOT aTaKH
€ 3HaHHs 3JIOBMHUCHUKOM II€BHHUX IapaMeTpiB, sKi 3a0e3MeuyroTh HOMYy BXija B
CUCTEMY BIJ IMEHI1 CAaHKI[IOHOBAHOTO KOpPUCTyBaya. MO>KHAa MPUILYCTUTH, LIO
3MOBMUCHUK MOX€ JI3HATUCS 3a3HA4YeHI MapaMeTpyl 3a pPaxXyHOK iX
OaraTopazoBoro mig0opy, peai30oBaHOr0 3a JOTOMOTOI0 MEPEKEBUX 3aIMTIB.
Xouya ajgpeca 3JIOBMUCHUKA B 3alMTI MOXE OyTH BIJICYTHSI, OJIHAK BIAMOBIIb Ha
3aMUT 3JI0BMUCHUKOM BCE-TaK{ OBUHEH OYTH OTPUMAaHUI 1 MpoaHaIi30BaHUil.

OdeBuaHO, M0 Ha WMOBIPHICTH MII0OpPY MapameTpiB BIUIUBAE YacTOTa
3alUTIB, fIKa B CBOIO 4epry 0Oararto B 4OMy 3aJ€XHTh BiJ 4Yacy 1 00csry
00UYHCITIOBAILHUX PECYPCIB 3JIOBMUCHHUKA MPU aHali31 BIANOBIAL. BigzHauumo,
10 CyY9acHI CHCTEMH BU3HAUCHHS aTakK, X04a 1 3 ISIKUMH 0OMEKEHHSIMHU, aJie BCe-
TaKd PO3MI3HAIOTH CHOPOOM TMIA0OpY 3a3HAYEHHX MapaMeTpiB, Mpo IO 1
MOBIJJOMJIIIOTh CUCTEMY 3axHUCTy. Lle M103BOMsi€ BAJOCKOHATUTH 1CHYIOUI CHCTEMHU
3aXMCTY 32 PaXyHOK BIJIIIPABKH 3JJOBMUCHUKY BIJINOBI/II, 00poOKa SKOi 3aKajae y
HbOT'O TPHUBAJIOIO Yacy 1 BUKJINWYE BEIMKI BUTPATH OOUMCIIOBAIBHUX PECYPCIB.
PeanizyBaTu Taky BiANOBIAb MOXIWBO, Hampukiaa, sk exemeHT ActiveX ado
CKpHIIT, BOyJJOBaHUH B BE€O-CTOPIHKY, IO IMITY€E JOCTYII 10 3aXUIIEHOTO PECYPCY.
MOo>kJIMB1 IECTPYKTUBHI A1l HA CTOPOHI 3T0BMUCHUKA MOXYTh OyTH CIIPSIMOBaHI1
HA: 3aBaHTAKEHHS LEHTPAJBLHOTO TPOIEcopa, 3aBaHTAXKECHHS ONEPaTHBHOI
nam'siTi, BAKOPUCTAHHS BPa3IMBOCTEH XaKePChKOTO MPOrPAMHOTO 3a0e3MeUeHHS,
a00 Ha BUUEpIaHHS MEPEKEBUX MOKIUBOCTEH.

[Tpu boMy 101aTKOBI MEpEKEBI 3'€THAHHSA MOKYTh OYTH BUKOPUCTaHI TSI
Jokamizamii 3moBMUCHUKA. [Ipu 1IbOMYy airopuT™M CHparbOBYBaHHS aKTHUBHOI
CKJIQJIOBOi MMOBMHEH OYyTH afanToBaHHWil 0 BUAY 1 HeOe3neku aTaku. [Iporpamui
KOMITOHEHTH AaKTHMBHOI CKJIAJOBOi CJiJy 30epiraTd y BUIJISIAI HEBEIHUKUX
"cratnyHux" Qaitmi. BiampaBneHHs Takux (aiiiliB HE BHUKJIMKAE BEJIUKOTO
HABAaHTAXKCHHS Ha cepBep. Tomy imiTarlis miadopy maposst abo 1HIIMX mapaMeTpiB,
dKa 1HII[lani3ye BIANPaBKY 3a3HaueHUX (aiiaiB, HE CHOPUYUHUTH 3a COOOIO
BIIUyTHE TMIJBUIIEHHA e(peKTUBHOCTI araku. OIIHUTH  e(PEeKTUBHICTH
BUKOPHUCTAHHSI aKTUBHOI CKJIQJOBOI MOXJIMBO 3a PaxyHOK 30UIbLIEHHS Yacy
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HEOOX1THOTO 3JTOBMUCHHUKOBI JIJIs1 aHAI3y BiAMOBil Internet-cepBepa, a Takox 3a
paxyHOK 30UIBIIEHHS HEOOXITHOTO O00CiATy OOYMCIIOBAIBbHUX PECYpPCIB IS
BIJITPABKM 3aMuUTiB. J{JIs IIbOTO MOXKIIMBO BUKOPUCTATH MOKA3HHUK:

y=are, (1)
1

v=ntVe (2)
Vl

Jie ¥ — 3MEeHIIIeHHs ePeKTUBHOCTI OJIOKyBaHHS, 11 — yac, HeOOX1THUI 3TOBMUCHUKY
JUIA aHali3y BIAMOBIAL, B pa3l HE3aCTOCYBaHHS AaKTUBHOI CKJIan0Boi, tr— uac,
HEOOX1THUI 3JIOBMUCHUKY JJISI aHAJII3y BIJTOBI/I, B pa3i 3aCTOCYBaHHS aKTHUBHOI
CKJIaJIoBOi, V — 3MeHIIeHH €(DEKTUBHOCTI aTaku, Vi — 0OCAT OOYMCITIOBAIBHUX
pecypciB HEOOX1AHHUM 37I0BMUCHUKY JJIA aTakH, B pa3l HE 3aCTOCYBaHHS aKTUBHOL
CKJIaJI0BO1, Vo— 00CAT 00UHCITIOBANIBHUX PECYPCIB HEOOX1THUNA 37IOBMUCHUKY IS
aTak, B pa3l 3aCTOCYBaHHS aKTUBHOI CKJIa/I0BOi.

Bucnosku. 3anponnoHOBaHO MIIX1] IO BIIOCKOHAJICHHS 3aXUCTY BeO-cepBepy
BiJl aTaK 3 METOIO MOPYIIEHH KOH(D1ICHIIMHOCTI Ta/abo ITicHOCTI 1H(OopMaIi.
[Tinxin nepeadavae BiANMpaBKy HA KOMITIOTEP 3TOBMUCHUKA JJAHUX, OOPOOKa SIKUX
JI03BOJISIE ICTOTHO 3MEHIIUTU €()EeKTUBHICTh aTaku. [lepcrekTuBU MoAaybIIuX
JOCIIKEHb MOJATaloTh Y CTBOPEHHI CUCTEMH PO3MI3HABAHHS 1 KiIacu(ikallii aTak
Ha BeO-CepBeEp, M0 BUKOPUCTOBYE €IIEMEHTH MITYYHOTO 1HTEICKTY.

Cnucok Jgirtepatypu

1. KonnakoB M. MacmraOyBaHHs Ta TOCUJICHHS 3aXUCTy JaHUX BeO-
noaatky BignmoBigHO g0 BuMor cradaaptie PCI DSS, HIPAA/HITECH,
FEDRAMP / M. Konnakos, A. Iletpenko // 3axuct indopmarii. Ned, 2018, c.
215-220.

2. TepeiikoBckuit M. A. KoHuenmuss 3amdrbl  OpOrpaMMHOTO
obecnieueHus Internet-cepBepa ¢ MCIOJIB30BaHHEM aKTUBHOM cocTapistomeit / 1.
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YK 004.738.5
Iromropa ML, SIkosenko JI.B.?
! Kanaumar TexH. HayK, JIOIEHT, JOIEeHT Kadeapu iHQopMaIiitHuX TEXHOJIOT 1
2 CTy/IEHT 4€TBEpPTOro POKY HaB4YaHHS KadeapH iHPOpMAaLiHUX TEXHOJIOTH
KuiBcbkuil HarlioHAIbHUM YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTYPH,

Kpunrorpagiuni npoTroko.10J1u npu 10TPUMYBaHHI OCHOBHHUX 3aX0/1iB

Be0-0e3nexknu
IcHye 3HauHa KITBKICTh BEO-pecypciB, sKi € 3HauymuMu. Ha nux pecypcax

MOXYTh  PO3TAaIllOBYBAaTHUCS TMEPCOHAIBHI JaHl KOPUCTYyBadiB (0COOHMCTI
MOBITOMJICHHSI, anpecu, Tenedonu) abo ¢dinancoBa iHdopmarllis (OaHKIBCHKI
caiitn). Kpanixkka iHbopmariii 3 Takux pecypciB MOXKe CHPUUMHUTU SK TPSIMi
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IPOIIOBI 30UTKH (3JTOBMUCHUK MOXE MEpepaxyBaTH TPOIli 3 Yy>KOTO PaxyHKY Ha
CBI BJIAacHUM), Tak 1 HENpsAMi, MOB'A3aHI 3 MOMMPEHHSIM KOHQIIEHIIIHOT
iHpopMmarii. Yepe3 1m0 € HeoOXIAHUM JOTPUMYBATHCS OCHOBHHX 3aXOJiB BeO-
Oe3IeKH :

- SSL/TLS;

- CORS (criyibHe BUKOPUCTAHHS PECYPCIB 3 PiI3HUX JDKEpEd);

- MixkcaiitToBa miapooOka 3anuty (XSS);

- CSRF (ITigpoOka MyJIbTHCAHNTOBUX 3aIIHUTIB);

— JlocTyIl 1 OHOBJICHHSI TOKEHIB

Transport layer security (TLS) i #ioro monepenuuk, Secure Sockets Layer
(SSL), € kpunrorpadivHIMH TPOTOKOJIAMH, TTPU3HAYECHUMH TSI 3a0€3MeUeHHS
0e3MeKu 3B'sI3Ky uepe3 KoMI'toTepHy mepexy. SSL (1 Horo HactynHuk, TLS) €
IPOTOKOJIOM, KUH Tpaifoe 0e3nocepeanbo Haa TCP. Takum 4MHOM, TPOTOKOJIN
Ha O11bII BUCOKUX piBHSIX (Hanpukian, HTTP) MoxyTh 3anuinaTics He3MiHHUMU,
3a0e3Meuyoun Mpy boMY Oe3nedHe 3'€THaHHS.

CORS - ne ¢ynkmis HTMLS, sxa no3Boiisie OOHOMY CallTy OTpUMYBaTH
JIOCTYTI 10 PECYPCiB 1HIIIOTO CalTy, HE3BAXKAIOUM HA HASBHICTh PI3HUX JTOMEHHUX
iMmeH. JIo CORS oOmexenns Oe3rneku BeO-Opay3epa, BIJIOMOi SIK IMOJITHKA 3
OJIHAKOBUM TOXOJIPKEHHSM, HE JI03BOJUTH BEO-TIPOrpaMi BUKJIMKATH 30BHIIIHIN
API. Bpayzep BBaxkaTuMe, 1110 J1Ba pECYPCH MaIOTh OJIHAKOBE MOXOKEHHSI, TIIbKA
SKIIO0 BOHM BUKOPHCTOBYIOTHh OJMH 1 TOM ke npotokon (http / https), Toit cammii
MOPT 1 TOW camuii ToMeH (HaBiTh Pi3HI CyOJOMEHU OyIyTh HEBIAIMMHU).

MixcaiToBuii crieHapiii (XSS) BIIHOCHUTBCS 10 aTaky 1H'€KIIi KOAYy Ha
CTOpPOH1 KJII€HTA, TIPH SIKIM 3JOBMHUCHUK MOXE BUKOHYBATHU IIKIIJIUBHA KOH Y
3aKOHHUH BeO-caiT abo BeO-momaTok. XSS € OJHI€0 3 HAMOUTBIT MOMUPEHUX
Bpa3JIMBOCTEN BeO-I0JaTKIB 1 BUHHUKAE, KOJIM BeO-T0JaTOK BHUKOPHUCTOBYE
HEMPOTroJIONICHU ab0 HE3aKOJIOBAHUM KOPUCTYBAJbHUIIBKUI BXiJ Y BHXIJHUX
JaHUX, K1 BiH CTBOpIo€. BukopucrtoBytoun XSS, 3JJOBMUCHUK HE OPIEHTYETHCA
0e3mocepelHbO Ha JKEPTBY. 3aMiCTh IIHOTO, 3JIOBMHUCHUK MOXKE CKOPHUCTATHUCSA
Bpa3JIMBICTIO B MekaxX BeO-caliTy abo BeO-104aTKa, sIKke MOTEPIUINM BiJiBiAaB Ou,
M0 CyTi, BAKOPUCTOBYIOUM BPA3JIMBUM BEO-CANT sIK 3aci0 JOCTABKM ILIKIIJIMBOIO
Kooy 10 Opay3epa >kepTBU. 3axucT Bim XSS 3BoaUTHCS 10 €JIEeMEHTapHOI
MepPEeBIPKU BXITHUX JIaHUX Ha cepBepi. baxkaHo BUKOPUCTOBYBATH OLINIA CITUCOK.

CSRF - ne Bua araku. | ngaHa araka TPOBOAUTHCS Ha KIHIIEBOTO
KOpHCTyBa4a BeO MOMATKy 3a IOTIOMOTOIO0 BPa3MBOCTI B JAHOMY JAOAATKY, SKY
MOXHa Ha3BaTH SK «BIJCYTHICTh HaJIeKHOI TEPEBIPKU JDKEperna 3aluTy.
EdexTuBHUM 1 3arayIbHONPUIHATUM Ha ChOTOJIHI 3a0c000M 3axucty Big CSRF-
aTaku € TOKeH. [li TOkeHOM MaeThCs HA yBa3i BUITAJIKOBUI HaOlp OalT, SIKUi
cepBep Iepeae KIEHTY, a KJIIEHT ITOBEPTa€ cCepBepy.

Joctyn i oHoBJieHHsI TokeHy - 1i¢ ocooymBuii T JWT (JSON Web
Token), skuii BUKOPUCTOBYETHCSA JUIs ayTeHTH(IKamii KopucTyBada 0Oe3
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HEOOXITHOCTI TOBTOpHOI ayTteHTHdikarmii. ['0JOBHOIO mMepeBarord OHOBIICHHS
TOKEHY € T€, II10 Or0 JIETTiIe BUSIBUTH, SIKIIIO BiH CKOMIIPOMETOBaHUHN. Po3risHemo
111 IBa CIIeHapii:

Cuenapiii 1. BUKOpUCTOBYETHCS OJTUH JOBTOCTPOKOBUHM TOKEH-aBTOPHU3ALIii.

VY cuenapii 1, K10 TOKeH aBTOpHU3allii Oy/ile CKOMIPOMETOBAHUM, KOMY-
HeOyJb BaXXKO BHSABHTH II€, 1 HECAHKI[IOHOBAHUHN JOCTYyNl MOXE TpPHUBATU
HECKIHYEHHO.

Cuenapiii 2. BukopucTOBYy€ThCS  TOKEH-ayTeHTH(IKaIlli KOPOTKOI

TPUBAJIOCTI, 1 JOBIOTPUBAIUN TOKEH OHOBJICHHS NEPIOJUYHO 3aIUTYE

HOBUU TOKEH-aBTOpU3AIIiT MICIS 3aKIHYSHHS TONEePEIHBOTO.

VY cuenapii 2, AKIIO TUTHKKM TOKEH aBTOpU3allii OyJe CKOMIPOMETOBAHMMA
(OHOBIIEHHSI TOKEHY TaKO0X HE OyJie MOPYILIEHO), BIH MOKE MPOAOBKYBATHUCS JIHILIE
710 3aKIHYEHHS TEPMIHY Jlii TOKEHY.

Y ]1K69:002;69.059
Tepentnes 0.0.%, Ilerpouenxo O. B.2, Jloas O. B.2
 TIpodecop, TOKTOp TEXHIYHUX HAYK
2 KanauaT TEXHIYHUX HAyK
3 JloLeHT, KaHAUIAT (h13UKO-MaTEMAaTUYHUX HAYK
KuiBcbkUil HalllOHAJILHUN YHIBEpCUTET OYyAIBHULITBA Ta apxiTeKTypH, Kuis
HigBumenHs epexkTUBHOCTI iIHGOPMANLIITHOI CHCTEeMH KOMILJIEKCHOI 0e3MeKHn
3axmcTy OyniBesib

IIpoBeneno TEOPETUYHE OOTpyHTYBaHHS BUPIIIIEHHST  3ajadl
NpOrHO3yBaHHs Oe3meku OyjiBeNb Ha OCHOBI amapaTy IITYYHHX HEHPOHHUX
Mepex; MmoOyjoBaHAa MaTeMaTHYHA MOJENb JIarHOCTUKM MaWOyTHIX CTaHIB
eKcIuTyaTarllii OyAiBesb 32 YMOB BUKOHAHHS KIJIbKICHHX 1 SIKICHUX OKa3HHUKIB, 1110
MPOJIMKTOBAHI TMOJOXEHHSIM HOPMAaTUBHUX JIOKYMEHTIB; 3alIPOIIOHOBAHUN METO/T
PO3B’s3aHHSI CUCTEMHOT 33J1ayl MPOTrHO3yBaHHS AKICHUX 1 KUIbKICHUX TTOKa3HUKIB
Oe3reku Oy/iBelb, 1110 Ja10 MOKJIUBICTh PO3POOUTH CTPYKTYpY 1H(POpMaLIiHOT
TEXHOJIOT1i JIarHOCTUKHU 1 3a0e3MeYuTH HaAliHy 1H(OpMaliiiHy MIATPUMKY il
(YyHKIIOHATBHUX €JEMEHTIB; pPO3pO0JIEHI METOJM PpO3MiI3HABAHHS XapaKTepy
nedeKTiB MpU MIarHOCTHUINl TEXHIYHOrOo CTaHy Oe3neku OyxaiBenb 3aco0aMu
HEUPOHHUX MEPEK.

AxmyanvHicms ma ananiz npooiemu

JliarHOCTHKA TEXHIYHOTO CTaHy KOMIUIEKCHOI Oe3neku OyaiBesb
BUJIISIETHCS SIK BOXKJIMBUIA HAMPSMOK Oy 1iBEIbHOTO BUPOOHUIITBA. OOCSITH 1THOTO
BUIYy POOIT 30UIBIIYIOTHCS BHACHIIOK (DI3UMHOTO Ta MOPAIHHOTO 3HOIICHHS
OyniBenb, OOJaJAHAHHS 1 PEKOHCTPYKIIT MIiANPUEMCTB, AaKTHBI3alli HOBOTO
OyIIBHMIITBA B pailoHax cTapoi 3a0yJOBH, PEKOHCTPYKIIII MaloOlOBEPXOBHUX
OyiBesb, MIABUILCHHS I[1H Ta 3MIHU (DOPM BJIACHOCT1 HA HEPYXOMOCTI.
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VY 3B’a3Ky 3 M, noOynoBa Mojiesieii, MeTOAIB Ta 1H()OPMaLIIfHOT CUCTEMH
J1arHOCTUKHM TEXHIYHOT'O CTaHY KOMIUIEKCHOI Oe3leKku Oy/iBesib, 0€3yMOBHO, €
aKTyaJbHUM 3aBJIaHHSM.

Mema cmammi

3HauHi 00CATHM OOCTEKEHb MOB’SI3aHI 3 PEKOHCTPYKIEIO >KUTIOBUX Ta
IrpOMaJICbKUX OyIiBellb, pO3KOHCEpBAIli€lo 1 3a0y/10BOI0 00’ €KTIB HE3aKIHUCHUX
OyniBHULITBOM. HeoOXiaHICTh MpOBEACHHS 00CTE)KEHh BUHUKAE TIPU BUSBIICHHI Ta
YCYHEHH1 Hae(eKTiB, MO 3 SIBISIOTHCS BHACTIAOK TOXHOOK TIPOCKTYBaHHS,
BUTOTOBJICHHS Ta MOPYIICHb MpaBUi eKciuTyarauii OyxaiBenb. lliaBuineHH:o
€(EeKTUBHOCTI TPOIECY OOCTEKEHHS, 3HIKCHHIO CTYICHIO PU3HMKY MPUHHATTS
HE00 €KTHBHUX PIIICHB CIIpUsIo O iHpopMalliiiHe 3a0e3MeUeHHs, 0 JT03BOJIUTh
BUpINIYBAaTH MUTaHHSI 3 OOpOOKM MaTepialiB OOCTEXEHHS. 3BICHO, KIHIIEBE
pllIEHHS NpPUWMATUMYTh (axiBLl, ajle HasBHICTh 1H(OPMALINHOI CHCTEMH
yIpaBIIiHHS, MONIYKY Ta 00poOku iH(opMarlii, 6a3 TaHUX 3 METOJIIB 0OCTEKEHbD,
HOPMATHUBIB 1 CTAaHAAPTIB, MiJIBUIIUTH (HaXOBUN PIBEHb MPUIUHATTS TAKUX PIIlICHb.
OpHak, 3aMIIa€TbCsl HEBUPIMIEHUM PSJl 337a4: BIJICYTHICTh €IUHOI JI€pKaBHOT
1H(MOpMAIIHHOT CUCTEMHU JIIaTHOCTUKU TEXHIYHOTO CTaHy KOMIUIEKCHOI Oe3neku
Oy/iBelb; BIICYTHICTh €IMHOI JOCKOHANIO1 1H(pOpMaIliiiHoi HOpMaTUBHOI 0a3u
JaHUX Ha YKpaiHi 3 IbOTO IMHUTAHHSA, IO Aaja O MOXIJIMBICTH TOPIBHIOBATH
pe3ynbTaTH 00CTEXEHB, CIOCTEPIraTH AUHAMIKY CTapiHHS, pOOUTH OOTPYyHTOBAHI
BHCHOBKH.

Buknao ocnoenozo mamepiany

[IporoHyeThCs HOBHI MeTOJ OE3€TAJIOHHOTO OI[IHIOBAaHHS 3HAY€Hb
napaMmeTpiB 0Oe3reuHoi poOoTu Oy/iBeNlb, IO BUMArae 3amiCTh MPOLEAYpPU
MOPIBHSAHHSA 00'€KTA 3 €TAJIOHOM YIOPSIKYBaHHS BUOIpKH 3 Oe3miyi 00'exTiB. [Ipu
bOMY MependavyaeThbes, M0 Ha MiACTaBl 0a3u AaHMX IHPOPMALINHOI CHCTEMH
MO>KHA MOOY/TyBaTH 3aKOHH PO3IOILTY aHAII30BaHUX MapaMeTpiB.

Bigzuaunmo JEesAK1 BJIACTUBOCTI MOPSAIKOBUX CTaTUCTHK,
BUKOPUCTOBYBAaHUX B MOJAIBIINX OOYA0BAX.

Hexaii ¢ynkiis po3noginy F (X), 1m0 po3risgaeTbcs TreHepanabHOT
CYKYITHOCTI HelepepBHa Maibke Bcroau. EneMeHTH BUOIpKH 3 11i€] reHepabHOl
cykymHocTi x1, X2, ...., XN OTpUMaHi SK TOCIIJOBHI 3HAYEHHS BUMIPIOBAHOTO
TUMYACOBOTO Py OyAb-sIKOTO MapaMeTpa. 3MIHUBIIM BUXIJHE PO3TAIlyBaHHS
LMX €JIEMEHTIB BINOBIAHO JI0 iX 3pOCTaHHAM (YU CIaJjaHHs), OTpuMaemMo psaa: X1
<x2 <...<xn.

B Takomy BumNaaKy ejneMeHTH Xi; SBJISIFOTH COOOI0 i-10 TOPSAKOBY
CTaTUCTUKY B BHUOIpII 00CITy M 3 Te€HEpaJbHOI CYKYMHOCTI. MpHU MOAIOHOMY
MiXO0/1 TeHepajbHa CYKYMHICTh € KOMIUIEKCOM BUMAJKOBUX BEJIMYMH.

[Ipu BHKOpHUCTAHHI MOPAJKOBHX CTATHUCTUK JUIsl OOPOOKM NTaHUX HEMae
HEOOXITHOCTI TMOOY0BU JUHAMOTPAMU B ii CTAaHIAPTHOMY BUTIISAJI - y BUTJISIIL
3aMKHYTOI KprBoi. JlaHi SBJISIOTH COOOI0 THMYACOBI paju JaHUX {Xi} 3a CBOEIO
CYTTIO aHAJIOT14HI OCIIIOrpaMaMu. Ha mpakTuili paHroBi MOPSAKOBI CTATUCTUKA
MOXYTb OyTH oOO4YHCIIeHI 3 OyAb-SKHX YacOBHX psAax, MalOTh XapaKTepHe
MOJIOKEHHSI €KCTpEeMyMy. 3 ypaxyBaHHSM BHITQJIKOBOI CKJIQJIOBOI BHMIPSTHHX
3HAYEHb 3AJIKHOCTI HAIIPYTH BiJ] 4acy MOKHA MPEACTABUTH Y BUTJISIII:
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F(t)=6(D)-&(t) (1),

ae F (t) - manpyra B MmomeHT uacy t; O(t) - dbyHKIisA, M0 onucye 3MiHa
Hanpyru y 4aci; &(t) - mymoBa ckiiazioBa BUMIpY, Ma€ B 3arajbHOMY BHITaJIKy
JTOBUTBHUM PO3MOILIL.

BukopucranHs Teopii paHriB Jyis poO3Mi3HABaHHSA 3MIHU B JUHaMOrpami
3pyYHO THM, IO TaKUW MiAXiJ TO3BOJSIEMO YHUKHYTH TPYIHOIIIB, TIOB'SI3aHUX 3
o0y T0BOIO 00'€KTHBHOI IIKAJIK a0COMIOTHUX 3HAYCHh HAaBAHTAXKCHb, TaK SK IICH
napaMmeTp € ICTOTHO BapiaOeIbHOCTI.

VY nopanpimiux moOyAOBax MiJ paHrOM BUMIPIOBAHHS PO3YMITH HOMEP
R(Fj), sixuit HaOyBae 11eli BUMIpP B YHOPSAAKOBAHOMY 3a 3pOCTAaHHAM PsTy 3HAUCHD
npu K <i <k + n, ge n - obcsar Bubipku. M. Kengen mokasas, 110 mpu aHamisi
3aJIe)KHOCTI 3pYYHO BUKOPUCTOBYBATH CTaTUCTUKY

S(n) =X} -1 035, 1€

1 npu Fi > Fj
§ij =4 Onpu Fi = Fj (2),
—1lnpu Fi <Fj
ne Fi, Fj - BuMiproBaHHS 3 THMYacOBOTO psay Harnpyr, j <N.
KoediuieHt paHnroBoi kopemsiii

25(n
f = 250 3)
nn-1)
JI03BOJISIE 3pOOUTH BUCHOBKH PO CTYIIHB MOHOTOHHOCTI 3aj1exkHOCTI F (t).
[Ipu k¥ = 1 3HaYeHHS MOHOTOHHO 3pOCTalOTh,K = - 1 XapakTepusye

MOHOTOHHE CIIa/IaHH.

[IpoBenennii Ha TMiJACTaBl BUKOPUCTAHHS 0a3 JaHux 1HGoOpMaIliitHOl
CHUCTEMH, IO PO3TJIAIAIOTHCS SIK THUMYACOBI1 PsIIM, MOKa3aB, IO B OLIBIIOCTI
BUIAJKIB LI PAIM XapaKTEPU3YIOThCA LIUIMM HAOOPOM XapPaKTEPHUX JOKAIbHHUX
exctpemyMiB pynkuii F = F (t). Tum caMum nopyuryeTbesi yMoOBa MOHOTOHHOCTI
(GyHKLIi, BU3HAYAEThCS cTaTUCTHKON KeHnnana.

B poGoti Oyno mokazaHo, mo mepiry cratucTuky Kenpamia moxkHa
JOTIOBHUTH, SIKILIO ICHY€ JIOCTOBIpHA ampiopHa iH(popmarllis npo KOOpAHHATAX
JIOKaJbHUX EKCTPEMYMIB, SIKI TOJAUISAIOTH OOJAcTi 3pOCTaHHS abo CIiaJlaHHA
byHKIII.

[le mocsaraeTscs 3a paxyHOK BUKOPUCTaHHS TOTOXHOCTI N=2n. (s
NapHOTO KUIBKOCTI BHUMIPIOBaHb 1 CHUMETPUYHOTO PO3TallyBaHHA TOYKHU
EKCTPEMYMY).

Jliticno, skmo po30uTh BUOIPKY BHUMIPIOBaHb Ha Tepmm 1 Apyri i1
CIIOCTEPEKEHb, TO BEIMUNHA

S2=5(1) - S(2) (4)
1 koeditieHT panroBoi kopessiii Kenmgena apyroro nopsiaky
k2 = (5)

OyIyTh KUIBKICHO OMKMCYBATH XapakKTep 3MIHU TUMYAacOBOI MOCIIAOBHOCTI
{Ft}.

Amnani3 QyHkuii mokasye, mo sk {Fj} MoHoToHHO 3pocTae Big F1 1o Fn
i MoHOTOHHO yOyBae Big Fn + 1 mo F 2n-N, 1o 3nauenns k2 Oyme B TOYHOCTI
nopiBatoBatu +1, Ilpu 1boMy He Tpae poii, SK IMBHUAKO 3pOCTalOTH a0o0
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3MEHIIYIOThCS 3HaueHHs Fj 3 pocrom 1. BaximBo nume Te, mod ekcTpeMym
pUIMaaaB Ha TOYKY 3 HOMEPOM N.

AHani3 pe3ynbTaTiB BUMIPIOBaHb CBIIUUTH MPO TE, 110 MPOTATOM JOCUTH
TPUBAJIOrO0 BIApI3Ka Yacy poO3TallyBaHHS JIOKAJIbHUX EKCTPEMYMIB Ha
JUHAMOTpaMl 3aJIMIIAETHCS HE3MIHHUM, XO04a y THMYACOBHMX I1HTEpBajax MIXK
KOOpJAMHATAMU ITUX EKCTPEMYMIB CIIOCTEPIralOThCs JOCUTH ICTOTHI Bapiarrii
HaIpPY>KEHb.

OpHak 3 yacoM TEXHIYHMN cTaH Oy[iBI 3MIHIOIOTHCS, 110, SIK HACTIIOK,
CYNPOBOKYETBCS 3MIHOIO BHAY IIHAMOTPAMMH 1 KOOPJIWHAT BiAMOBITHHUX
JOKaJIbHUX eKcTpemMyMiB. CrapiHHsS 1 OyAiBenb MOXKHA OXapaKTepU3yBaTU
TUMYacCOBUM BEKTOPOM CTaOLIBHOIO HampsAMKH. BHAcHiZOK 1OTO MOXHA
MPUITYCTUTH, 110 cTaTucThka KeHmena apyroro mopsaky 3a3HaBaTUME 3MiH IO
MIpY MOTIPIIEHHS TEXHIYHOTO CTaHy OY/IBIIL.

AHami3 UX pe3ynbTaTiB MOKa3ye, M0 MPOTHO3YBAHHS 3MIHM TEXHIYHOTO
cTaHy Oy/liBeJIb TIJIbKU MO OJHOMY MapaMeTpy € manojoctoBipuumu. Hasnaku,
3MiHa mapamerpa k2 - craructiku Kenjena xapakTepu3ye BCi €Tamu eKCIuTyaTarii
Oy/iBelb Ta 3MiHA PEKUMHHUX XapaAKTEPUCTUK IX POOOTH.

Amnaniz pe3ysbTaTiB JOCHIDKCHb MOKa3ye, 10 mapamerp K2 € BeabMu
YYTJIUBUM IIOKa3HUKOM, IO XapaKTEpU3ye€ 3MiHY pIBHS TEXHIYHOTO CTaHy
Oy1iBEJIb.

3ayBakMMO, MO0 MPHUKOPIOHHUM 3HAa4CHHsSM TmapameTpa K2, 110
BIJIOKPEMJIIOE OJIHE XapaKTEpPHE CTaH HECydoi KOHCTPYKIIi BIJl I1HIIOrO, €
BexnuuuHa k2 = 0,5

Tabmuusg 1. Cratuctuku Kenpena apyroro mopsiaky B 3ajie’KHOCTI Bif
TEXHIYHOTO CTaHy 00'€KTa
PiBenr TexuiyHOro crany | Benmnumna napamerpy k2
Neri/mt HECY401 KOHCTPYKIIiT OyaiBi
1 Crilike nooose | 0,95 - 0,99
HaBaHTAKEHHS,
nedexTu BiACYTHI.
2 [TepenaBapiitnuii cTaH, 0,1-05
PO3BUTOK JIe(DEKTIB

Takum umHOM, cTaTucTHKa KeHpaena Apyroro mopsiiKy MOXKE CIIYKHTH
J1arHOCTUYHUM KPUTEPIEM, 110 T03BOJISIE BUHOCUTH CYIKEHHS BUY «Taky» / «Hi»
PO piBEHb TEXHIYHOI O€3MeKu eKcITyarailii OyAiBeb.

AHanoriuni po3paxyHku Oynum Hamu peanizoBaHi ans 200 Hecyuyux
KOHCTPYKIIIA Oy/iBeNnb, B paMmKax skux Oyno obpobmeno monan 300 cepiit
BUMipIOBaHb.  OTpuMaHi pe3ynbTaTH MOBHICTIO BIAMOBiMAaOTH Tabm.  2.1.
3ayBa)KUMO TMPH [IbOMY, 1110 IHTEPBAIbHI OI[IHKY TOKA3HHUKA K2 JIJIsl CTaHy CUCTEMU
«1eexTiB  Hemae» 1 «HASABHICTH PO3BHUHEHOTO z[e(beKTy» MOBHICTIO
MEePEKPUBAIOTHCS, M0 CBIMYUTh MPO Maly UYTJAUBOCTI MmapaMmerpa K2
0e31mocepeIHbO 10 PO3BUTKY Je(]eKTy.

[IpoBeneHi TocCHiKeHHs MTOKa3yl0Th, 1[0 BUCOKA BapiaOeIbHICTh 3HAYEHb
BUMIpPIB 1 3MIHa YMOB, IO OTOYYIOTh OYIiBJl, HE AO3BOJIAIOTH IPOBOJIUTH
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JOCTOBIPHI TMOPIBHSAHHS BHUMIPSIHUX 3HA4€Hb, MPHUAATHUX JUIS EKCIEPTHOTO
OITIHIOBAHHSI 3MI1HH PIBHS TEXHIYHOIO CTaHy Oy/IiBeJIb.

3HaueHHs HaINpyru, $KI XapaKTepU3yIOTbCs BHUCOKHM pIBHEM IIIyMY,
JOIIJILHO OOPOOJIATH 13 3aCTOCYBAaHHSIM METOJIB TE€OPii MOPSAKOBUX CTATUCTHK,
110 JI03BOJISIFOTE 00pOOIATH JaHi 06e3 MoOya0BH KAl aOCOMIOTHUX OIIHOK. J[Jis
BU3HAUEHHsI PIBHS eKCIUTyarairiiiHoi Oe3meku poboTtu Oy/iBedh MOXKHA
BUKOPHCTOBYBAaTH TOYKOBY OIIHKY - KoedillieHT paHroBoi kopensiii Kenmena
APYTroro MOPSAKY, 3MiHA BEIMYMHHU SKOTO JO KPUTHUYHOTO 3HadeHHS k2 = 0,5
CBITYUTH PO 3MiHY MOPOTOBOTO PiBHS OE3MEUHOT eKCIUTyaTallii 00'exTa.

OOcTexeHHsT Ta JIarHOCTHKY TEXHIYHOTO CTaHy Oy/aiBellb BHUKOHYIOTh
¢axiBIii 1 oprasizariii, 10 BOJIOIIIOTH Pi3HUM JOCBI1IOM pOOOTH B IIbOMY HAIPSIMI.
3HauHUNA JOCBiA TO3BOJISE M KBali(DiKOBAHO CKJIACTH IIaH POOIT, MPOBECTH
00CTEeXXEHHS, 3aMPONOHYBATH 3aXO0/IU 111010 Oe3aBapiHOI eKCIuTyaTailii 00'ekTy, a
HOro BIJICYTHICTh € TPUYMHOIO YXBAJICHHA HEONTUMAIbHUX PINICHb, 1110
3HIDKYIOTh €KCIUTyaTallliHy HaJ1iHICTh Oy/IiBEIb.

Bucnoeox

PesynpTaTti poOOTH € OCHOBOIO JJIsl TIOJIATBIINX HAYKOBHUX JOCIIJIKEHb Y
HaIpsSMKY TIOTJIMOJICHHS 3aco0iB 1HTEJIeKTyasi3allii IpOIECiB  ITiIBUIICHHS
e(heKTUBHOCTI 1HGOpPMAIIITHOT CHCTEeMH JIIaTHOCTUKKA TEXHIYHOTO CTaHy
KOMIIJIEKCHOI Oe31eKku OyaiBeb.

VY pizHux koH(Irypaiisx i1 BapiaHTax BOHa MO)Xe OyTH BUKOPHCTaHA SIK
OCHOBHA [[IarHOCTUYHA CHCTEMa, 10 BKIIIOYa€E B ceOe mepeBaru BCIX CydacHUX
ICHYIOUMX METOAIB 1H()OpMaALIHHUX TEXHOJIOTIH.
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YK 005.334:620.9
Jaawk O. I'., IlankeBuu B. B.
BinHuIbKMi HaIIOHATFHUN TEXHIYHUA YHIBEPCUTET
YnpapiiHHS PU3HKAMH €HEepPro30epirarouoro NpoeKTy

Ykpaina, €C, Himeuunna ta IFC (MixHaponHa ¢iHaHCOBa KOpHOparlis)
potii nmianucaiu yroay npo crBopeHHsi GoHy no eHepro30epekeHHI0 Ha OCHOBI
MDKHAPOJIHO1T JOHOPCHKOT TOMOMOTH B po3Mipi 15 Map. rpH. 3a nepiii 1Hi podoTu
nporpaMmu 'y 2018 pomi HaceneHHd Ta 00’€lHaHb  CITIBBJIACHUKIB
6araroxkBaptupaux OynuHkiB (OCBB) 3amyurmmm 270 kpeauTiB Ha cymy 23 MITH.
rpH. [1]. B 2018 pori Binnumnpbka obiiacHa paga BUAUMIN 3,5 MIJIH. TPH. Ha
¢dinaHcyBaHHS 8 % pIYHUX 3a «TEIUIMMU» KpeAauTaMm, SKi 3alydaroTh (i3uyHi
ocoou ta OCBB [2].

st orpumanns komneHcarttii (40% - 50% 3aranbHOi BAPTOCTI MPOEKTY) Bijl
®ouny OCBb mae 3miiiCHUTH 3aX0AM: TMPOBECTH EHEProayauT; PO3POOUTH
MIPOEKTHO-KOIITOPUCHY JOKYMEHTAIIil0; 31MCHIOBATH aBTOPCHKUU 1 TEXHIYHUM
HarJs; 3a0e3neYeHHs] BUCHOBKY MPO €KOHOMIt0. TepMiH peasizallii mpoeKTy AJis
memkanist OCBb mpu6im3Ho cTaHOBUTH 1 piK, BIANOBIAHO BUHUKAIOTh PU3UKH Ha
BCIX eTamax >KUTTEBOrO IHUKIY €Hepro3oepiralouoro mpoekry. I[lpuunHoro
BUHUKHEHHS PU3UKIB € HEBM3HAUEHOCTI, 110 ICHYIOTh y TMpoekTi. HaykoBe
OOIPYHTYBaHHSI MIAXOLY 10 IPOOJIEMH YIIPABIIHHS PU3UKAMHU €HEPro30epirarouoro
NPOEKTY 0a3yeTbCsi HA BUKOPUCTAHHI TEOpii HEWITKUX MHOKHMH Ta JIHIBICTUYHOI
3MiHHOI. lle 1ae MOXIMBICTP Ha eTall TEXHIKO-€KOHOMIYHOTO OOIPYHTYBaHHS
MpUiiMaTH  ONTUMAJIbHE OpraHi3allifHO-TEXHIYHE pIIIEHHS 3a pe3yJbTaTaMu
BIPTYaJIbHOTO €KCIIEPUMEHTY, KWW J03BOJISIE BUKOHYBATH EKCIIEPTHO-MOJICITIOI0UE
MIPOTHO3YBaHHS 3 BUKOPUCTAHHAM KUIbKICHUX Ta SKICHUX (PaKTOpiB BILIUBY. Teopis
HEYITKAX MHOXHWH Ta JIHIBICTHYHUX 3MIHHUX IPYHTYETbCS Ha MeEXaHI3Mi
HEYITKOI'O JIOTIYHOTO BUCHOBKY i 0a3M 3HaHb, I10 MOOYA0BaHa 3 BUKOPUCTAHHAM
€KCIEPTHO-JIOTTYHUX IIPaBUII “JAKIIO-TO”. Bukopucransas pu
O6araro(akTOpHUX JOCHIDKEHHSX PHU3MKIB HEUYITKOTO JIOTIYHOTO BHCHOBKY 3
HacTynmHow  jaedaszudikaiicro A0 1€papXidyHO  BIOPSAKOBAHOI  CHUCTEMU
JIHTBICTUYHUX BHCIIOBIIIOBAaHb IIPO B3aEMO3B'SI3KM  BXIAHUX 1 BHUXITHUX
nmapaMmeTpiB MPOIECY JO3BOJISIE HAa OCHOBI BIPTyaJIbHOTO E€KCIIEPUMEHTY
noOyIyBaTH  €KCIEPTHO-MOJCIIOIYY  CHUCTEMY  YOPaBIiHHSA  PU3UKAMHU
€HEepro30epirarovyoro MpPoeKTy.

Ha Bcix (azax JKUTT€BOrO LHMKIY €HEpro30epiraloyoro MpOEKTy
BUHUKAIOTh PU3HUKHU, K1 OI[IHIOEMO JIIHTBICTUYHUMH 3MIHHUMU .

1. InBecTuuiiina ¢gasza X:

X1- TIOMHUJIKH B TIPOIIEC] 3AIMCHEHHS €HEPTETUYHOTO ayIUTY,

Xp- TIPOPAXyHKHM y TEXHIYHHUX PIMICHHSX Ta HEAKICHA IMPOEKTHA
JIOKYMEHTAITIs;

X3- PU3UK IEPEBHINCHHS KOIITOPUCHOI BAPTOCTI MPOEKTY;

X4- PU3HK 3aTPUMKH 37124l 00'€KTa;
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X5- PU3MK HU3BKOI SIKOCTI POOIT ¥ 00'e€KTa;

X¢- pU3HK (hiHAHCYBAHHS U peiHAHCYBAHHS MPOEKTY.

2. ®a3a peasnizanii npoekry Y

2.1. BUpOOHUY1 PU3UKH:

y1- TEXHOJIOT1YHI — BUKOPUCTAHHS HESIKICHUX MaTepiaiiB;

Y2- YIPaBIIHCHKI — MOPYIICHHS TEXHOJIOTTYHUX MPOIIECIB;

y3- 3a0€3MEUEHHS peCypCaMHy;

y4- TPAHCIIOPTHI — HEJ0IePKaHHS Y3TOJPKEHHS TEPMiHIB BUKOHAHHS POOIT;

2.2. pu3UKH TPOMAJITHCHKOT BIMOBIJATBHOCTI Vs;

2.3. ¢iHaHCOBI PU3UKHU:

Y6~ KPEAUTHUU;

y7- PU3UK 3MIHU MIPOIIEHTHOI CTABKH;

yg- PU3UK KOHBEPTAIIil BATIOTH.

3. ®a3a 3akpuTTH NPoeKTy P:

3.1. pu3uK, NoB'A3aHUN 3 HEOOXITHICTIO (DiHAHCYBaHHS U peiHAHCYBaHHS
pOOIT 13 3aKPUTTS MIPOEKTY P1 ;

3.2. py3UKHU IPOMAJSTHCHKOI BIAMOBIIAILHOCTI (€KOJIOT14HI U 1H.) — P2.

4. Bech NpoOeKTHUH IUKJ S:

4.1. nepxaBHi Sy,

4.2. aIMiHICTpaTUBHI Sy,

4.3. ropuanyHi S;3 |

4.4. momTHyHi Sy,

4.5. popc-MaxopHi Ss.

VYropaBiaiHHS ~pU3MKaMU € MIJICHCTEMOI0  YIPaBJIiHHSA IPOEKTaMH.
VYrpaBiaiHHS pU3MKaMU — 11€ TPOIECH, MOB'A3aHl 3 1AeHTU(IKAIIED, aHATI30M
PUBUKIB 1 NPUUHSATTAM PIlI€Hb, SIKI BKJIIOYAIOTh MAKCUMI3AIllI0 MO3UTHUBHUX 1
MIHIMI3aIli}0 HETaTUBHUX HACJIIKIB HACTAHHS PU3UKOBUX TOJIIH.

Cnucok Jgireparypu:

1. Jlsmoxk O. I  VYnpaBmiHHS (QIiHAHCOBUMH MEXaHI3MaMH 3 peai3auii
eHepro3oepirarounx npoektis / Jlamok O. I'., Jlsmox A. O., Parymnsax O. T'.//
CoulanbHO-eKOHOMIUHI 3acagu (OpPMYBaHHS E€KOHOMIYHOI CHCTEMH YKpaiHu:
KOJICKT. MoHOTpadis/ 3a pea. n.e.H., npodecopa O. O Hemouarenko. — YMaHsb:
Bupasenn «Couincekuit M. M.», 2019. - 276 ¢c. C. 75 - 80.

2. Jlamox O. I'. Ouinka pusukiB eHeproszoepirarouoro npoekty / Jiamok O. T, Jlamoxk A.
O. // Te3um wMiXHApOIHOI HAyKOBO-TeXHIYHOI KOHGepeHuii «[HHOBamiifHI TeXHOJOTii B
OymiBHUUTBI», M. Binaung, 2018. - [Enextponnuit pecypc]. Pexum mocrymy:
https://conferences.vntu.edu.ua/index.php/itb/.
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YK 005.7: 658
Ko3zup b. 10.
K.T.H., JIOIEHT
KuiBchkuii HallioHa bHUM yHIBEpCUTET OYAIBHUIITBA Ta apXiTekTypu, Kuis
JyajibHe ynpaBJiiHHs ippacTPyKTYpPHUMH NPOEKTAMH TA NPOTrpaMaMu
B YMOBAX HEBU3HAYEHOCTI

BiacyTHIiCTh €(pEeKTMBHUX METOJOJOTIM Ta MEXaHI3MIB OJIHOYACHOI'O
HAaOYyTTA 3HaHb Ta YIPABIIHHS CKJIQJHUMH 1HQPACTPYKTYPHUMHU MPOEKTAMH B
yMOBaxX HEBU3HAYCHOCTI HA OCHOBI MEXaHI3MiB TMepeadadeHHs € IPOOIeMOI0 sSKa
notpedye M0MaTKOBUX JOCIIIHPKEHb Ta BIPOBA/KEHHS B MPAKTUKY MPOEKTHOTO
MeHeKMeHTy. CTBOpPEHHS Ta 3acTOCYBaHHS MEXaHI3MIB  MPOAKTUBHOTO
AyaJdbHOTO  YyNpaBIiHHSA  1HQPACTPYKTypHUMHU TMporpamMamMu B  yMOBax
HEBU3HAUYECHOCT1 (TYpOYJIEHTHOCTI OTOYEHHS, KpHU3H, TMOJITUYHUX BIUIMBIB
OTOYEHHS, TOILIO) JO3BOJUTH CYTTEBO MIABUUIUTH CTIMKICTh Ta €()EKTHUBHICTbH
BIIPOBAKEHHSI IPOTPaM.

SIKicTh IPOAKTUBHOTO AyaJIbHOTO YIPABIiHHS BU3HAYAETHCA MIPOIO, B AKIN
BOHO HampaBisie 1HQPACTPYKTYpHI TMPOEKTH 1 TPOIECH Ha JIOCATHEHHS
CTpaTeTiyHUX e pO3BUTKY. Y TOHW K€ dYac AKICTh YIpaBIiHHSA
XapaKTEepU3yeTbCsl 1 SKICTIO TMPOIECIB  camMol  YIPABIIHCHKOI JIiSUTBHOCTI:
HAYKOBICTIO 3aCTOCOBYBAaHMX METOJIIB YIPAaBIiHHSA, MPOTPECUBHICTIO 3aCO01B
yIpaBIiHHS, TPO(ECcioHaAI3MOM anaparty ynpaBiiHHA. PO3KpUTTS 3MICTY MOHSTTS
«SIKICTh YNPABIIHHS» 3YMOBIIIOE IMIJIXOAH 10 WOTO OLIHIOBAHHS Ta BUPOOJIEHHS
IUISIXIB MiABUIICHHS. 3 aKCIOM YHOPABIIHHS CIIJ, 110 YNPAaBIiHHA IOJSITae B
0oOMEKEHHI CTaHIB KepoBaHOro o0'exra. lle o3Haudae, mo y iealbHOMY CTaH1
EHTpOII 1HPPACTPYKTYPHUX MPOEKTIB Ta IPOrpaM MOBUHHA OYTH JOPIBHIOBATU
Hym0. JlocmiJpKeHHS TNPUCBSYEHI PO3B’SA3aHHIO MPOOJEMU  CTBOPEHHS
KOHLIETITYaJIbHUX 3acal, MOJEJe, METOJIB Ta MEXaHI3MiB, Kl (POPMYIOTH HOBY
METOJIOJIOTII0 MPOAKTUBHOTO JyallbHOTO YIPABMIHHS 1HGPACTPYKTYPHUMHU
IPOEKTaMU B yMOBaX HEBU3HAYEHOCTI, sIKa (POPMYETHCS 3a PAXYHOK HEYITKOTO
OaueHHs MPOIYKTY MPOEKTy Ta Mpolecy HOro CTBOPEHHS y AMHAMIYHOMY
OTOYEHHI 1[0 Ma€ BJIACTUBI PANTOBI 3MIHM Ta MaiKe MMOBHA HEBU3HAYCHICTD,
3MIHHOCT1 CTPYKTYPH 1 XapaKTepUCTUK O00'€KTa, a TAaKOX HAIBHOCTI CYTTEBHX
IHBECTHUIIMHIX OOMEKEeHb, Ha OCHOBI aJIAIITHBHOTO M1X0/Ty 3 METOO ITiIBUIIICHHS
e(eKTUBHOCTI 1HPPACTPYKTYP CYO’ €KTIB PEATHHOTO CEKTOPa EKOHOMIKH.

OcHoBHa rimoTe3a JOCHIDKEHb MOJArae y MPUMIYIICHHI, 110
PE3YNbTAaTUBHICTh MPOLECIB YIPABIIHHS MPOEKTaMHU 3aJI€XKUTh BlJl 3aCTOCYBAaHHS
MeXaH13MiB 0araTopiBHEBOr0 AyaJlbHOT'O YIPaBIiHHSA (MIATOTOBKU Ta MPUHHATTS
pilieHs Ta Oe3MepepBHOrO HAaBUAHHS) IIOAO 3HIDKECHHS HEBU3HAYEHOCTI Ta 11
BIUTMBIB Ha pe3ysibTar. [Ipm 1bOMy METOMONOrIi YHpaBIiHHS OPIEHTYETHCS Ha
CTBOPEHHSI Ta MaKCHUMi3alil0 30aJaHCOBAaHUX LIHHOCTEH 1HPPACTPYKTYpHHUX
MPOEKTIB, IO MITPYIOTh Y CEpPEIOBHUII KIIOYOBHX 3alliIKaBJICHUX CTOPIH 3
ypaxyBaHHSM HEBU3HAUYEHOCTI.

VY nonosinai OyayTh pO3IJSHYTI HOBI HAyKOBO-METOJIOJIOT1YHI OCHOBH —
MOZIeNII Ta METOAM OaraTropiBHEBHX TEXHOJOTIA JyalbHOTO YMPaBIIHHS
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1HOPACTPYKTYpHUMHU TPOCKTAMH B YMOBax TIOYAaTKOBOi HEBH3HAYEHOCTI,
3MIHHOCTI XapaKTepUCTHK 00'€KTa, HOTO CTPYKTYpH, TUHAMIYHOCTI OTOYEHHS 1
00MEXKEHOCTI 1HBECTHULIITHOTO
3a0e3nedyeHHs. MeTo0JI0Tisl MPOAKTUBHOTO TyalbHOTO YIPaBIiHHS
1H(PACTPYKTYPHUMHU MPOCKTAMU Ha OCHOBI aJalTUBHUX Mojeliel 0a3yeThCs Ha
TPHOX B3aEMOIIOB'SI3aHUX CUCTEMAaX: IIAaHYBaHHA 1 OPMYyBaHHS, MOHITOPUHTY Ta
yrIpaBiiHHS 3MiHaMH. L[ MeTo010T1s periaMeHTye GopMyBaHHS CTIMKOTO CTaHy
1H(PaCTPyKTYpHOTO TPOEKTY abo mporpamu 10 30ypeHb y npouem ynpaBmHHﬂ
IO JI03BOJIE 3amobiraTtu 1CTOTHOMy 3HIDKEHHIO SIKOCT1 YTpaBiiHHS 1 BTpaTi
KEpOBAHOCTI TMPOEKTHOI AisibHOCTI. KoHIenTyanbHy MOJAENb MNPOAKTUBHOTO
yhOpaBiiHHSA 1HQPACTPYKTYPHUMH TPOEKTAMH Ha OCHOBI JAyalbHOI Teopil i
MPUHIIUITY 3BOPOTHUX 3B'A3KIB JTUHAMIYHMX CHUCTEM BPAaXOBY€E B3a€MO3B'S30K 1
B32€EMO3YMOBIJICHICTh IPOLIECIB (DYHKIIIOHYBAaHHS 1 PO3BUTKY O0'€KTa YIpaBIiHHSA
1 CHCTeMH YIIpaBIIIHHS, a TaKOXX B3a€MOJIII0 13 30BHINIHIM CEpPEIOBHUIIEM, 1
JI03BOJISIE IUISIXOM YJAOCKOHAJIGHHS YIPABIIHCHKUX KOMIIETCHIIIM IM1IBUIIUTH
pPEe3yNbTAaTUBHICTh MPOEKTHOrO YyrpariiHHA. [IpoliecHa Mojens ympaBiIiHHS
1HOPACTPYKTYPHUMHU MPOCKTAMHU 32 PAXYHOK BBEACHHS MHOKUHHU IMPOIIECIB, IO
3a0e3MeuyoTh aJanTUBHI TEXHOJIOTIT 1 MIATPUMYIOTh HPUHIUI JTyalbHOTO
yIOpaBIIiHH, 10 J03Bojsie hopMyBaTH 1HGPACTPYKTYPHI MPOEKTHI 1HILIATUBH 3
HehTpamizamii abo yCyHeHHs LHX 3arpo3. Meroja OIIHKKA TypOyJIeHTHOCTI
30BHIIIHBOIO OTOYEHHS 1H(PACTPYKTYPHUX IMPOEKTIB HA OCHOBI BUKOPUCTAHHS
HEYITKUX JIHTBICTUYHUX MOJIEJIEH, IO TO3BOJISE HA MIJCTaBl SIKICHOI 1H(POpMalii
PO CTaH 30BHIIIHBOIO OTOYEHHS IPOCKTYBATH aJalITUBHI TEXHOJIOT1T YIIpaBIIHHS
noptdenem.

YK 005.7: 658
3anpuBoaa A.A.
acnipanT kadenpu ynpasiinusa npoektamu KHYBA
KuiBcbkuil HarlioHAIbHUN YHIBEPCUTET OYIBHUIITBA Ta apXiTekTypu, Kuis
YnpasiiHHS NPOeKTAMHU PO3BUTKY (piHAHCOBHUX OpraHizainii B yMoBax
OYiKyBaHHA IJ100a1bHOI KPU3HU

[lepenymoBamu noOyA0BH €(DEKTUBHUX TEXHOJIOTIH yIPABIIHHS MPOEKTHO-
OpPIEHTOBAHOIO AISUIBHICTIO (PIHAHCOBUX OpPraHi3aliil € pO3yMIHHS LUKIIYHOTO
XapaKTepy PO3BHUTKY, KEPOBAHOCTI, MOTHUBAIlli, €KOHOMIi Yacy, COI[laJIbHOTO
MapTHEPCTBA Ta 6araThboxX IHIIMX YMHHHMKIB. IX CyKymHicTH (opMye AMHAMIKY
BHYTPIIIHBOTO Ta 30BHIIIHHOIO OTOYEHHS MPOEKTHOT AISUIBHOCTI Ta CBITYUTH PO
peanbHy HeOe3neKy Kpu3u TMpu OyAb-sIKOMYy, HaBITh HaWyCHIIIHIIIOMY
yOpaBJiHHI. YTpPaBIiHHSI MPOEKTHO-OPIEHTOBAHOK MJISUIbHICTIO (PIHAHCOBUX
opraHizaiii I1e - mnepeadadeHHS HeOe3NeKH KpH3W, aHal3 WOro CHMITOMIB,
moOy10Ba 3aXO0/I1B /TSl 3SHUKCHHST HETAaTUBHHUX HACTI/IKIB KPU3H 1 BUKOPUCTAHHS ii
(dakTopiB 11 HACTYMHOrO pPO3BUTKY. [luTaHHS AOCHII)KEHHS BIUIUBY
30BHIIIHBOIO Ta BHYTPIIIHBOI'O OTOYEHHSI HA MPOEKTHO-OPIEHTOBAHY JISUTbHICTD
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(iHaHCOBMX OpraHizaiiii Ta iX B3a€EMO/Ii, a TAKOK BU3HAUEHHS B3a€EMHOTO BIUIMBY
€JIEMEHTIB CUCTEM PIi3HOI MPUPOIN JAOCIIHKYIOThCS OararbMa SIK BITYM3HSIHUMUA
TaK 1 IHO3eMHUMH HAYKOBLIAMU. Y OUIBIIOCTI Mpallb PO3TASAA€THCA 11eHTUDIKALIIS
€JIEMEHTIB TypOYyJEHTHOTO OTOYEHHS OpraHi3alliii Ta iX BIUIUB Ha MIPOEKT, aJie BCe
I€ HEIOCTaTHHO PO3KPUBAETHCS MUTAHHS IIOJI0 XapaKTepy HAMNpsSMKIB Ta ix
B3a€MOJII MK €JleMEHTaMH OTOYEHHS Ta MpPOEKTaMu pPO3BUTKY. Peamizamis
MPOEKTIB B XOJA1 BIPOBA/UKEHHS 3MIH BHUMara€ IOIIYKY HOBHX MIiJXOJIIB
yIOpaBJIiHHS Ta aJanTalli iICHyIOYHX.

MoXUMBICTh €(EKTUBHOTO YIPABIIHHS BHU3HAYAETHCS B TMEPILYy Yepry
KOMITIETEHTHICTIO (haxiBIiB (HIHAHCOBUX OpraHizaiii, $Kki BIiJANOBIJAIOTH 3a
PO3BUTOK. YCBiJOMJIEHA [iSUTbHICTP KOMIIETEHTHUX (DaxiBIB  JO3BOJISIE
3HAXOJIUTH HUIAXU BUXOAY 3 KPUTHUHUX CHUTYyallili, KOHIICHTPYBAaTH 3yCHJUISA Ha
BUPIIIECHH] HaWOLIbII CKIAQTHUX TPOoOJIeM, BUKOPHUCTOBYBAaTH HAKOIMUYEHUN
JOCB1Jl MOAOJAHHS KPHU3, MPUCTOCOBYBATUCS JI0 BUHUKAOUWX cuTyauid. Kpim
TOTO,  CYTHICTh  INPOAKTUBHOIO  IPOEKTHO-OPIEHTOBAHOIO  YINPABIIIHHA
BU3HAUAETHCS 1 3HAHHSAM IUMKIIYHOTO XapakTepy PO3BUTKY COIaJIbHO-
€KOHOMIYHMX cucTeM. Lle 103BoJisie€ ynpaBisTH OYIKYBaHHSIMH Ta Iepeadadatu
KpU30B1 CHUTYyallli, TOTyBaTuCi JO HHUX BIANOBiAHUM uyuHOM. [lomepenne
BUSIBJICHHS KPU3H Ta i TUILYy Ma€ BayKIMBE 3HAUYEHHS Yy iX pO3MI3HABAHHIO, A OTXKE,
1 ycrimHoMy ynpasiiHHl HUMH. KitacudikaliiiiHi 03HaKu peaqbHOT KPU3U MOKYTh
po3rigatucd 1 K il mapameTpH, 10 BU3HAYAIOTh OLIHKY CUTYyallli, po3poOKy 1
BUOIp BlIaMuX YMPaBIIHCHKUX pilieHb. Hebesneka Kpu3u iCHye 3aBXkIH, HaBITh
KOJIM SIBHUX ii MPOSIBIB III€ HE CIOCTEpiraeTrbes. Takuil mepios; BU3HAYUMO SIK
naTeHTHUH. ToMy qy’ke BayKJIMBO 3HATH 30BHIIIHI Ta BHYTPIIIIHI 03HAKW HACTAHHS
KpU30BHUX CUTYaIll} 1 OLIIHIOBATA MOJIMBOCTI iX PO3B’sI3aHHS.

VJIK 005.7
Bymyes JI.A.
K.T.H., IOIEHT Kadenpu iHhopMaIiiHuX TEXHOJIOT1H
KuiBcbkuil HalllOHAJIbHUN YHIBEpCUTET OYAIBHULITBA Ta apXiTeKTypu, KuiB
KonBepreHnuisi 3HaHb B YIPABJIiHHI IPOEKTAMHU 1010 IMyHHHUX MEXaHI3MiB
sKUBOI IPUPOAH

3acTocyBaHHS 3HaHb HAKOTIMYCHUX Y (QyHIaMEHTATBHUX MEXaH13MaxX KUBOT
MPUPOU € TI00aTbHUM TPEHAOM PO3BUTKY 1H(POPMAIIMHUX TEXHOJOTIH Ta
npoekTHoro ynpasiiHHs. el Tpena motpedye H0IaTKOBUX AOCHIKEHb 1100
PO3BUTKY ICHYIOUUX METOJOJIOTIA, CHCTEM 3HaHb, TCHETUYHUX MEXaHI3MIB
YOPaBIIHHS TPOSKTaMH Ta MPOTPAMaMH.

KonBepreniiss (HaOMWKEHHsS) CHCTEM 3HaHb pI3HUX Traly3edl Ta
OCHUMApKIHT € MEXaHI3MaMU sIKi TIEPEHOCATh 3HAHHS Ta Kpally MPaKTHKy MIX
peAMETHUMH OOJIACTIMH.
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VY nmomoBiai Oyme po3riisHyTa 3ampoIliOHOBaHA Kiacuikaliis MeXaHi3MiB
KOHBEPTEHIIIi JJI MOJANbIIOr0 MEPeHOCY 3HAHb - OCHYMAPKIHTY MK PI3SHHUMH
ramy3simMu.  ChopmynboBaHi UYOTHPHM TPUHLUINK TOOYIOBH Ta PO3BUTKY
METOJOJIOT1M YNpPaBIiHHSA MPOEKTaMU Ha OCHOBI IEPEHOCY 3HaHb Ta Kpalloi
npakTuku. lle mpunHIunu HeoOXximHoro pizHoMmaHITTa (Emo6i), xorepeHTHOCTI
METOJI0JIOT1ii, KOHBEPIeHIli1, IHTeTpallii if rapMOHi3aIlii, HaI[lJIEHOCT1 Ha pe3yJbTatT
Ta npoaykT. HaBeneni 0a30Bi BU3HAUCHHS 3aCTOCYBAaHHS TCHETUYHUX MOJENEH y
CTBOPEHHI METOAOJOrI yHpaBiIiHHSA MPOEKTaMH. 3alpolOHOBAaHO MOJEIb
3aCTOCYBaHHS T'€HETUYHHUX MeXaHI3MIB MaTpudHoi Mojeni 3HaHb (MPHK),
MoOJIeJIe Ta METO/IB YIIPaBIiHHS POECKTaMH.

Mogenr OeHUMapKiHTy TEHETHYHMX MeEXaHi3MiB Ta iH(opmarii B
YVOPABIIHHI MPOEKTAMH BU3HAYEHI y BUIJIAJI IOCHIIOBHOCTI KPOKIB 0OpOOKH
matpuunoi PHK. Takumu kpokamu, siki omucaHl y 1HTepHpeTalii MeToa0JI0TiH
YIOPaBIiHHS TPOEKTAMHM, €: IHIIAIlis, TPAHCKPHUIIIIis, MPOIECIHT 1 TPaHCIOPT,
TpaHCIIALIS, CIUIAWCIHT, Mou]iKallis, POpMyBaHHS MPOIYKTY Ta TEPMIHALIIS.

Po3risitHytuii miaxig Mae CyTT€BHM BIUIMB Ha ()OPMYBAHHS 3aXHMCHUX
MEXaH13MiB MPOEKTIB Ta KOMIIETEHTHOCTI MPOEKTHUX MEHEIKEPIB 3 YPaXyBaHHAM
CTBOPEHHS Ta MPOBA)KEHHS MPHUHIMIIOBO HOBHMX 3HaHb Ta METOJOJIOTIN
yIpaBJIiHHS.

YK 004.056.53:57.087.1
la6ana €.€.
JOLICHT
KuiBcbkuil HalllOHAJIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH
BiomeTpu4Hi MeTOaH 3aXMCTY BiJl HECAHKIIIOHOBAHOT 0
AOCTYILY 10 KEPYBAHHS JIITAKOM
3 KOXHHUM POKOM Y CBITI 3pOCTa€ KUIBKICTh HAI3BUYAMHHX CHUTYaIlld, SKi

BUHUKAIOTh HA  TEPUTOpli  aepomopry, OUIBIICTh  SKUX  BHUKJIMKaHI
TEPOPUCTUYHUMHU aKTaMU. TOMYy HHHI TOCTPO IIOCTa€ THUTAaHHA PO3POOKH
Cy4aCHHUX METOJIB 1 3ac001B MOOYIOBHM aBTOMATHU30BAHUX CUCTEM KOMILJIEKCHOTO
3aXMCTy aeporopTy Ta JiTakiB. B ocTaHHI pOKM 3HA4YHO 3pocia 3arposa
3MIMCHEHHS TEPOPUCTUYHUX aKTIB Ha 00'€KTaX CBITOBOI TPAHCIIOPTHOI aBiariitHOL
cuctemu. OHIEI0 3 OCHOBHUX OpraHi3alliiHO-TeXHIYHUX MPpoOsieM 3a0e3eueHHs
aBiaIitHOT O€3MEKH € 3aXUCT MOBITPSIHOTO CY/IHA 1 TACAXKUPIB, IO 3HAXOISITHCS Ha
00pTy, BUKOHAHHS MOJIOTY y 3a3HaYeHUM po3kiiaioM vac. [Ipouec inenTudikarii
0COOHUCTOCTI MIJIOTa MMOTPEeOy€E CTBOPEHHS CUCTEMH, KA BUKOPUCTOBYE HACTYITHI
METOAu: 1IeHTU(dIKAIlI OCOOMCTOCTI 3a JAAKTWIOBIIOUTKOM; 1IeHTH(IKAI]
0ocoOHMCTOCTI 3a O0epTOHaMHM TOJIOCY; 1AeHTU(IKalil 0COOHCTOCTI 3a
XapaKTepHUMH O3HaKaMH 300pakeHHs oO0auyust ocoou [1]. JlakTuUIoCKOMIYHMIMA
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MeTOJ] 0a3yeTbCsl Ha YHIKJIBHOCTI BIAOWTKIB MaJbIliB JIFOAUHHU, IO JOBEICHO
KPUMIHATICTUYHOIO HAYKOIO Ta MiJATBEPIKEHO €KCIEPTHOIO MPAKTHUKOIO 1 MOXKE
3aCTOCOBYBATHCS B CHCTEeMax 1JAeHTH(IKAIIl MIJIOTIB 0 KEpPyBaHHS JITaKOM.
Meron ineHTudiKaIii 0COOMCTOCTI 3a TEPMOTPaAMOIO0 OOIUYUS Oa3yeThCS HaA
HETMOBTOPHOCTI PO3IOLIY Ha 00JIMYY1 KPOBOHOCHUX CYJIMH, SIK1 BUJIUISIOTh TETLIO.
Jlnia ckanyBaHHS 00My4s 1 GopMyBaHHS TEPMOTPaMH HEOOXiTHA TEPMOUYTINBA
Kamepa iH(pa-uyepBoHOro AianazoHy. Metoj ineHTudikalii 3a GopMor o0MIus
6a3yetscst Ha moOynoB1 2D abo 3D oOpazy obauyusi, mpu HOMY BUSBISIOTHCS
KOHTYpPH Ouei, OpiB, HOca, T'Y0, I1I00p1 i, BYX Ta 1H.

Meton GiomeTpuuHOi iAeHTU]IKAIIT TIOAMHU 32 PalIyKHOI0 OOOJOHKOI0 OKa
BBQ)KAETHCA OJHUM 3 HAWOLIBII TOYHUX Ta HAAIWHUX CIOCOOIB 1IeHTHUdIKAILI.
Paiimy)xHa 000JIOHKa OKa Ma€ CKJIAJHUWA 1 YHIKaJbHUU BI3EPYHOK, SKHM
BIJIPI3HSIETHCS HaBITh y ONU3HAT. BizepyHku pailiykHUX OOOJIOHOK IMPaBOTro 1
JIBOTO OKa TaKOX BIAPI3HAIOTHCA. KONBbOPOBI O3HAKM paiy’KHOiI OOOJIOHKH
HEJOCTaTHbO HAJIiHI, OCKUIBKM BOHHM MOXYTh 3MIHIOBaTHCS 3 BIKOM Ta 3a
JIOTIOMOTOI0 CY4aCHOT'0 XIpypriyHOTO BTpyUaHHs. PO3pi3HAIOTH aKTUBHI 1 MaCUBHI
CUCTEMHU PO3ITi3HABaHHS. Y CHCTEMax aKTUBHOTO THITy KOPUCTYyBad MOBUHEH CaM
HaJlallITyBaTU Kamepy, MepecyBaroud ii i OUIbII TOYHOTO HaBeJeHHs. B
MACUBHUX CHUCTEMaxX KaMepu HalAIlTOBYIOThCA aBToMaTtuuHo. [lpumaam mmx
CUCTEM pO3MI3HABAHHS BUPI3HAIOTHCS AYy’KE€ BUCOKOIO HaAliHICTIO. CKaHepu AJis
paiay>KHOT 0OOJOHKM OKa, CTBOpPEHI Ha 0a3i mudpoBHX Kamep, MalOTh MEBHY
repeBary, OCKUIBKA HE TOTPeOYIOTh YITKOTO 30CEpPEKEHHS KOPHUCTyBaya Ha
SAKOMYCh 00’€KTI, TOMY IIIO 3pa3Kd IUIIM Ha PaTy>kHiil 000JIOHII 3HAXOIATHCS
0e3rocepeIHbO Ha TIOBEPXHI OKa.

OcHoBHa mpobneMa mpu MOOYMOBI cHUCTeMH 1AeHTH(}IKamii - e(exTuBHe
BUJJICHHS 1 MOJAHHS TEKCTYpHOM 1H(OpMAIlii, 0 MICTATbCS B pailayx H1i
oOosnoHIi. IcHye 6e3niy pi3HUX METOJIB OTPUMAaHHS 300pa’KEHHS palIy>KHOT
000JI0HKH. BUIbIIICTh NPUCTPOIB JJIs1 3MOMKH paly’KKH HE MarOThb HPUCTPOIO
HaBEJICHHS, aJie 3aMiCTh IIbOTO BUKOPUCTOBYETHCS B13yaJIbHUM 3BOPOTHHM 3B'SI30K,
KU 0a3yeThCsi Ha BUKOPUCTAHHI A3epKayia abo Bijeo300pakeHHs. 3BOPOTHIM
3B'SI30K JIO3BOJISIE KOPUCTYBAYEB1 MPABUIILHO MIOMICTUTH OKO B TOJI€ 30py KaMmepu
3 MaiauM KyToMm 30py. DOKyC BCTAaHOBIIOETHCS B PEATbHOMY 4Yaci MUISIXOM
BUMIPIOBAHHS CYMapHOi €Heprii BHCOKOYACTOTHOI YAaCTHHU JIBOBHUMIPHOTO
criektpa Dyp'e IS KOXKHOTO 3 KajpiB, 1 MakKcUMi3alli 1€l €Heprii MNuUIIxoM
MepeMileHHsT JIiH3 00'eKThBa a00 NUISIXOM 3BYKOBHM 3BOPOTHOTO 3B'S3KY 3
cyO'ektom  [2]. Jns  [OCSATHEHHS TOCTaBIEHOI METH IPOIOHYETHCS

BUKOPUCTOBYBATH aJTOPUTM BU3HAYEHHS KOHTYpiB KaHHI, sKuil ckiamaeTscs 3
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TaKMX KpOKIB: 3IJa/JKyBaHHS, BU3HAUEHHS TPaJil€HTa; TMOWIYK JOKAIbHUX
MaKCHUMYyMIB TpaJieHTa; MO/IBIiHA MOPOToBa (iIbTPAIlis 3 TPACYBAaHHSIM.
Ha erami 3meHmieHHs mIyMiB Ta IMIJABHINCHHS SIKOCTI BU3HAYEHHS KOHTYPIB
300paKeHHsI BIMOYBA€ThCS  3TJIQDKyBaHHA (200  pO3MHTTS) MHQPPOBOTO
300paskeHHsl. 3r1a/)KyBaHHS JOCATAE€THCS 3aB/ISIKHU MOCIa0JEHHIO BUCOKUX YaCTOT
uppoBoro 300pakeHHsT B 4acTOTHIM AunsHmi. [ns ¢impTparniii mponoHyeTbes
BUKOPHUCTOBYBATH JiHIAHMN (PiabTp. HacTymaum kpokom anroputmy KanHi €
BU3HAUEHHS TpajieHTa IUPPOBOTO 300pa)KeHHS, TOOTO HAMPSMKY Ta HOPMH
MaKCHUMaJIbHOI IIBUJKOCTI 3MIHM SICKPaBOCTI B KOXHIA ToUIll LH(PPOBOTO
300paxxeHHs1. Po3paxyHOK rpajiieHTa 300paxeHHs miciast GuIbTpallii BAKOHYEThCS
3a ornomoroto oneparopa Cobens.
B pesynbrari 3actocyBanHs oneparopa CoOensi B JUISHII MOCTIMHOT SICKPaBOCTI
1 poBOro 300pakeHHsI, € HEMa€ PI3KUX IMepenajiB abo KOHTYPiB, OTPUMYIOTh
Mai abo ONM3BKI IO HYJIS 3a MOJYyJeM BEKTOpH TpajieHTa[2]. Y mopiBHSHHI 3
IHITUMU 010METPUYHUMH METOJIaMHM, 1ICHTU(IKALIIS TT0 palay kIl OKa JIOAUHU €
O11b1I €PEKTUBHOIO, CTAOUIBHINIOKO 1 HAJIHHOI0. PO3IIIsIHYTI O10METpHYHI METOIU
3aXMCTY BiJ HECAHKI[IOHOBAHOTO JIOCTYIY JOLLUIBHO BUKOPHCTOBYBATH B
11eHTU(IKAIll MUJIOTIB 10 KEPYBaHHS JIITAKOM. BUKOPHUCTOBYIOUM KOMIUIEKC LIMX
METO/IIB MOKHA 3a0e3MeunTr Oe3MeKy MEepesibOTIB Ta 3aro0iraHHs] BUHUKHEHHS
TEPOPUCTUYHHUX AKTIB Uepe3 3aBOJIOIHHSA KEPYBAHHSM JIITAKOM.

Cnucok Jgirtepatypu
1. M.I. BactoxiH, a.1T.H., npod. B.J[. I'ynesens, k.1.H., go11. b.b. I'onoBko, K.T.H.
2. I'oncanec, P. lludposas o6padbotka nzodbpaxenuti / P. 'oncanec, P. Bync; nep.
c auri. I[1.A. Youna. — M.: Texnocdepa, 2006. — 1070 c.

YJIK 004.738.5
Tuxonosa O.0.
Acucent, KHiBCbKMi1 HalllOHAJIbHUN YHIBEPCUTET OYIIBHUIITBA 1 ApXITEKTYPH
IIpo6aemu cTBOpeHHs 6a3u 00J1iKoBUX 3anuciB y Moodle

Moodle (Modular Object-Oriented Dynamic Learning Environment) - e
MOJYJIbHE O00'€KTHO-OpPIEHTOBAHE JWHAMIYHE HAaBYAJIbHE CEPEIOBHINE, SKE
HA3MBAaIOTh TaKOX CHUCTEMOIO ympaBiiHHS HaBuaHHAM (LMS), cucremoro
ynpasiiaHsa kypcamu (CMS), Bipryasibnum HaBuanbHuM cepenouiiem (VLE)
abo mpocto muaThopMoIO JJi1 HaBUaHHS, SIKa HaJa€ BUKJIaJayaM Ta CTyJIEHTam
Jy’)Ke€ PO3BUHYTHH HaOlp IHCTPYMEHTIB I KOMI'IOTEPU30BAHOTO HABUYAHHS, B
TOMY YHCJII JUCTAHIIHHOrO Ta 3mimranoro. Moodle moxHa BUKOpHCTOBYBAaTH B
HaBYaHHI CTYJEHTIB, HA Kypcax MiJIBUIIEHHs KBaiidikalii BUKIagaviB, Oi3HeC-
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HaBYaHHI, SK B KOMIT'IOTEPHUX Kjacax HaBYAJIbHOTO 3aKjiaay Tak 1 Jisd
CaMOCTIHHOT pOOOTH.

[lpu peecrpamii wa caiiti KHYBA http://org2.knuba.edu.ua/ motpi6HO
BBeCTH JIoriH(Username) i mapoJn(password). ITicist mboro BiZKpHUBAEThCS aHKETA
HOBOTO KOPHUCTyBaua, SIKy IMOTPIOHO YBa)KHO 3alOBHUTH. SIKIIO aHKETa He
BiJIKpUBAETHCS, 3HAYUTD 11€H JIOT1H 200 B)KE BUKOPUCTAHMI 1HIIIUM KOPUCTYBaYEM,

abo BBeJACHMI BaMH 3 CHUMBOJIaMH, SKI TIpH CTBOPEHHI JIOTIHY He
BUKOPHUCTOBYIOThCS. LI MOSICHEHHS BUKIIQJIEH] B 1HCTPYKIIT MpO peecTparliio Ha
caiiti. Ha »xanp, neski KOpUCTyBaul HEYBaKHO YHMTAIOTh a00 B3arajii HE YUTAIOTh
THCTPYKIIIIO 1 uepe3 11e 3 SABJISIIOTHCS JI0JATKOB1 OOJIIKOBI 3aIMCH, SIKi1 3aBa)KalOTh
po0ori 3 caiitoM. Konu BuKIIaiay 3anucye KOpUCTYBadiB Ha CBiil Kypc, TO BiH HE
MOX€E PO310paTHCs, KOro X BCE-TaKM 3alucaTv, TOMY IO B 0a3l € JeKiIbka
KOPHCTYBaYiB 3 OJITHAKOBUMH TIpi3BuUIIaMu 1 iMeHamu. Llle ogHa mpobiaema nossrae
B TOMY, 11O 1HO/II CTYJICHTH 3a0yBalOTh JIOT1HU Ta MapoJi 1 3HOBY PEECTPYIOTHCA,
30UIBIIYIOUYM TaKUM YMHOM KIJIBKICTh CBOIX 00J1KOBHX 3amuciB. Cami BUKJIaaadi
TaKOX IMOBHHHI PO3YMITH, L0 CTYJICHT BUBYAE HE TUIBKH iX TUCUUILUIIHY 1 MOXKE
BXKe OyTH 3apeecTpoBaHMil Ha caiTi. Ha kaib, e Ba)XXKO NEPEBIPUTH uepe3
BIJICYTHICTh BIJICOPTOBAaHMX 3a al(aBIiTOM CIHCKIB OOJIKOBHX 3aIlMCIB
KOPUCTYBaUiB, L0 3HAYHO CIPOCTUIIO O pOOOTY 3 KOHTUHIE€HTOM CTyZAeHTIB. Lle
MOXIJIMBO 3pOOUTH KOJM BHUKIAHad caMm CTBOproe (haiia OOJIKOBHX 3aluCiB
CTYJICHTIB, AKUW BKJIIOYAE JIOT1HU, MapoJsIi, 0COOUCTI AaHi 1 T. 1. Daii € aHaIoroM
aHKETH, MICTUTH 1H(OpMAIlI0 TIPO aKaJeMiuHi Tpymnu, 30epiraeThcs y hopmari
CSV Ta HaacunaeThes aMIHICTPaTOPy. 3p0O3yMiJIo, 110 TaKa peecTpallis noTpedye
Oararo 3ycuib 1 yacy BUKJIaJa4a Ta He crpusie €epeKTUBHOCTI HOTO POOOTH.

HacTymHuM eTtamoM € 3amuc KOpUCTyBada Ha Kypc. SIKIO CTYOEHT cam
3aMUCYETHCS HA KYPC, TO MICJIsi BABYEHHSI TUCIUIUTIHU OT0 MOTPIOHO BUJIATIUTH 3
IILOTO KYpCY, a 116 MOXe 3pOOUTH TUTbKK CaM KOPUCTYyBad. SIKIO BUKIAga4 caM
3aMUCy€e CTYy/ACHTa Ha Kypc, TO BUAAIUTH CTYACHTA 3 KypCy 3HA4HO JIETIIE, aje
3HOBY X TakW 1€ YCKJIaJHIOE POOOTy BHUKIadada. PeecTpaiis Ha calTi OJHI€]
Ipynu CTYIEHTIB, 3alUC CTYACHTIB Ha HaBYaJIbHUI KypC Ta CTBOPEHHS 1
HAIMOBHEHHS TPy 3aiimMae 2-3 akaJeMi4yHi FOJIMHU 1 1€ MOTPIOHO BpaxoBYyBaTH Mpu
pO3paxyHKy HaBaHTa)KCHHS BUKJIaJaua.

CtBOpeHHS TPYM 1 J0AaBaHHS B HUX CTYJICHTIB BUKOHY€ BHUKIanad. [lpu
CTBOpPEHHI HOBOI TPyNH Kpalie HaJaBaTH Ha3By TPYIi 3 ypaxyBaHHSIM POKY
HaBuaHHsA. Hampuknag, rpynma MO-11 noBunHa wmatu Hazsy MO-1119,
HacTynHoro poky - MO-1120. Ilpu BuganeHHi rpynu 3 Kypcy OOJIIKOBI 3alUCH
CTYJICHTIB HE BUJIAJISTIOTHCSI, @ 3AJIMIIAIOThCS B 0a3i. Uepes 11e mpu CTBOPEHHI HOBOi
rpyny BUKJIAJad BIJUyBa€ HE3PYYHOCTI, OO TMOBMHEH NEPEAUBUTHCH 3HAYHY
KUIBKICTh CTYZEHTIB MUHYJIHMX POKIB HaBYaHHS, 00 J0JIaTH HOBUX CTYJIEHTIB Y
HOBOCTBOPEHY TpyIly. SKIIO0 KOXKHOTO HAaBYaJbHOTO POKY Bally AMCIMILIIHY
BUBYAIOTh 5 TPyN, TO II€ MOPIYHO 30LIBIINYyE€ KOHTHHTEHT BAIIMX CTYICHTIB
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npuOIM3HO HA COTHIO 0oci0. MokeMo migpaxyBaTH, SIKa KUIbKICTb OOJIKOBUX
3anuciB y 0a3i Oyze 3a AekiTbka pokiB. [1o 3aKiHYEHHIO HABUYAHHS B YHIBEPCUTETI
CTyAeHTH 3 0a3u He BUAAIAIOTHCS, IO TaKOX 30UIbIIye HE3PYYHOCTI B
KOpPUCTYBaHHI 0a3zor0 oO0mikoBHX 3amuciB. OKpiM IIbOTO BCl 1 CTYJEHTH
3QJIMIIAIOTBCST B JKypHaJll OIIHOK MO BalloMy Kypcy, O00’€M >KypHaiy
301IBIIYETHCS 3 KOKHUM POKOM 1 poO0Ta 3 HUM CTa€ CKJIAIHIMIOKO.

MOXIMBO SKHUMOCh UYHWHOM JIeKaHATH 3MOXYTh TepeJaBaTH CIIUCKH
BIJIpaXOBaHUX CTYJCHTIB aJMIHICTpaTOopaM CaWTy, 100 ONTHUMI3yBaTH POOOTY
BUKJIaaya. byno © MOIIIBHUM TpHU BCTYIl JO YHIBEPCUTETY aBTOMATHYHO
peecTpyBaTH CTyICHTIB Ha HaBuajbHOMY caiiTi KHYBA BiamoBigHO 10 HOMEpY iX
CTYJCHTCHKOTO KBHUTKA, a MO 3aKIHYCHHIO YHIBEPCHUTETY BiJ[paXxOBYBaTH HOTO 3
0a3u 00JIIKOBUX 3aIKCIB 200 3aHOCUTH J10 apXiBy. He3Baxkarouu Ha Aesiki HEIOIIKU
Ta ckiagHocTi, Moodle pekoMeHayeTbcs sK HaHWOUIBII PO3BHHEHA CHCTEMA
€JICKTPOHHOI'O HaBYaHHs, 10 BIPOBA/KEHA y 0ararboX HaBYAJIBHHMX 3aKjajax
VYkpaian. Cucrema Moodle Hamae MOXIUBICTH OpraHi3yBaTh MOBHOIIIHHHHY,
e(eKTUBHUHN Ta IIKaBUU HaBYAJIBLHUU MPOLIEC, BKIIOYAE HOBI 3aCO0M HABYaHHS,
CUCTEMY JIE€TAJIBHOTO KOHTPOJIO Ta OI[IHIOBAaHHS HaBYaJIbHOI JISJIBHOCTI
CTYJICHTIB.

Cumncok Jgireparypu:

1. IndopmariiftHO-aHATITUYHA CUCTEMA KOHTPOJIIO Ta OI[IHIOBAHHS HaBYAJIbHOI
nisieHOCT1 ctyaeHTiB BH3: Monorpadis / A.A. Tumuenko, 10.B. Tpuyc, 1.B.
Crenenko, JL.IT. Okcamutna, B.M. @panuyk, I'.O. 3acna, J[.I1. Tynuuskuii, O.B.
Tropiio, [.B. I'epacumenko. — Yepkacu: MaxJlayt, 2010. — 300 c.

2. Bukopucranus cuctemu enekrponHoro HaBdyaHHs MOODLE st koHTposro 1
OIIHIOBAHHSI HaBUYaJIbHOI MisUTbHOCTI cTyAeHTiB BH3: meTtoauunuii mociOHuk /
10.B. Tpuyc, I.B. Crenenko, JI.II. OxkcamutHa, B.M. ®@panuyk, [.B. 'epacumenko
/ 3a pen. FO.B. Tpuyca. — Uepkacu: MaxJlayt, 2010. — 200 c.

YK 519.63
3a6apuao O.B.!, Koporkux I0.A.?, Cepnincbka O.1.°
! k.p.-M.H., TOLEHT Kadeapu BUIOT MATEMATHKH,
2 acucrent kapenpu ITIIIIM
3 Imsxenep-nporpamicr 1 kar. kadeapu ITIIIIM
KuiBcbkuil HarlioHAIbHUN YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTYpH, YKpaiHa
3acTocyBaHHSI METOAY CIVIAMH-ANPOKCUMANII PH TOCJIIKeHHI HAXIITHOCTI
TOHKOCTIHHUX Oy/AiBeJIbHUX KOHCTPYKUiH

B pi3HuUX ramy3six Cy4acHOI TEXHIKH, UMBUIBHOMY 1 HPOMHCIOBOMY
OYIIBHHUIITBI B SIKOCTI KOHCTPYKTUBHHUX €JIEMEHTIB IIUPOKO BUKOPUCTOBYIOTHCS
TOHKOCTIHHI KOMIIOHEHTH 3 PI3HUMU MOTIEPEUYHUMU TiepepizaMu. JloCTiKeHHs X
MIITHOCTI 1 HAIIMHOCTI HAMpPsIMY TOB’s3aHE 3 BUSHAUCHHSM PE30HAHCHUX YaCTOT
TaKMX KOHCTPYKIIiH, MPUYOMY YSBJICHHS MPO PE30HAHCHI YaCTOTH BUMYIICHHX
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KOJIMBaHb JAIOTh IOCIIKEHHSI YaCTOT BUIBHUX KOJMBaHb. B HaykoBi# niTeparypi
€ BeNMKAa KUIbKICTh pOOIT, TPHUCBSIUYEHUX BHUBYCHHIO BUIBHUX KOJIMBAHb
TOHKOCTIHHUX KOHCTPYKIIi{, HAPUKIIAJ MIACTHH Ta KPYTrOBUX OOOJIOHOK. AJie, B
3B’SI3Ky 31 CKJIQJHICTIO 3ajadl, KOJWBAaHHAM KOHCTPYKTUBHHUX €JIEMEHTIB
CKJIQIHIIIOI (hOPMU MPUCBSIUCHO AYKE MAJIO TOCHiIKeHb. BoiHOUAaC, TOsiBa HOBUX
TEXHOJIOTI B MaTepialo3HABCTBI JIO3BOJIMJIA CTBOPIOBATH HOBI MaTepiaim 3
MPOTHO30BAHMMHU  BJIACTUBOCTSIMH, 30KpeMa (YHKIIOHAIBHO  Tpaji€HTHI
Marepiajiy, sKi MalwTh MEXaHIYHI BJIACTMBOCTI, IO IIJIABHO 3MIHIOIOTHCS B
JIESKOMY HampsMKy. Y 3B’SI3Ky 3 CYTTE€BOIO HEOJHOPIAHICTIO MaTepiany
BUKOPHUCTaHHS TPUBHUMIPHOI TeOopii MPYXKHOCTI JUIsI 3a7ad JAWHAMIKH Tl 3
(YHKI[IOHATbHO  TpaJiEHTHUX MaTepialiB € JOCUTh MPOOJIeMATUYHHM.
3acToCcyBaHHSA )X YTOUHEHUX MOJIEJIeH T03BOJISIE CIPOCTUTH MOCTaBJICHY 3a/1a4uy Ta
MiJBULIUTH TOYHICTh PO3PAXyHKIB CHEKTPIB YAaCTOT BUIBHUX KOJIMBaHb. Hamu
JOOCHIKYIOTBCSL MUTAaHHS MOXJIMBOCTI  3aCTOCYBaHHS YTOYHEHOI Teopii
TuMomenka—MiHyTiHa 10 3a7a4 NOpO BUIbHI KOJUBaHHSA OOOJOHKOBHX
KOHCTPYKIIA 3 MEXaHIYHUMHU MapaMeTpaMu, IO IUIaBHO 3MIHIOIOTHCS B3IOBXK
TOBILMHM, a TAKOXX BIUIMB PI3HUX 3aKOHIB 3MIHU BJIACTUBOCTEH Ha JAMHAMIYHI
XapaKTEPUCTUKU TaKUX KOHCTPYKIIIK. Po3risiHeMo 3aady mpo BUIbHI KOJIMBAHHS
HEKPYTOBUX TOHKOCTIHHMX KOHCTPYKLIH JOBLIBHOTO MOIEPEYHOro MHEpepizy 3
(YHKIIOHATBHO TPAJIEHTHOIO MaTepialy 3 TPaalEHTOM 3MIHU MPYKHHUX
BIIACTHBOCTEH y HAMPSAMKY, NEPICHIUKYISIPHOMY IO CEPEAMHHOI MOBEPXHI.
3acTocyeMoO yTOUHEHY Mojielib TuMonieHka—MiHTiHa, sika 0a3y€eThCs Ha T1MOTe31
npsiMoi  JiHIL. 3rigHO JaHO1 TIMOTe3W MPSMOJIIHIMHUN eJeMeHT HopMali
MOYaTKOBOI KOOPJWHATHOI MOBEPXHI MpU Malux aedopmarliisx 30epirae CBOIO
JOBXKHUHY 1 MPSIMOJTIHIAHICTB, aJie HE 3aIUIIAEThCS MEPICHANKYIIPHUM 110 Hel. B
CUCTEMI1 KOOPJIMHAT, MOB’SI3aHIA 3 CEPEAMHHOI0 MOBEPXHEI0 KOHCTPYKIIII, Mall
NepeMIlIeHHs] TOYOK MOKHA 3alucaTd Tak, 1[0 TOBIIMHHA KOOpJWHATA
BUOKPEMUTHCS SIK MHOKHHK. [IpoCcTOpOBI mepeMilieHHs] BHACIIOK IIbOTO OyAyTh
JHIAHO BUpPAXKaTUCS Yepe3 MepeMILEHHSI KOOPAUHATHOI MOBEPXHi Ta PYHKIII1, IO
XapaKTEepU3yIOTh HE3aJIEKHUM TMOBHUN MOBOpPOT Hopmaimi. Lle mpuszBoauTh 10
CIIPOIIICHHSI BUpA3iB i Aedopmaliiii Ta 3B’spKe Jedopmallii Ta mepeMilieHHs
CEpEeNUHHOI MOBEPXHI BUPa3aMU, 3AJICKHUMH B1J] KpUBUHU MTOTIEPEUHOTO MEpepizy
HAIIOi TOHKOCTIHHOi KOHCTpPYKUIi. SIK HacmioOK, pIBHAHHA pPyXy eJeMeHTa
KOOPAMHATHOT TOBEPXHI CHPOCTITHCS, B CHIY HYOTO PO3B’S3YIOUy CHUCTEMY
PIBHSIHb MOXHa MPEACTAaBUTH y BUIJISAl CUCTEMH II'SITU JUdepeHLIaTbHUX
PIBHSIHb Y YaCTUHHMX MOXTHUX JIPYTOTO MOPSIAKY 3 KOe(iIli€eHTaMH, 3aJIeKHUMU
BiJl KPUBUHHU TIOTIEPEYHOTO TMeEpepidy HaIloi TOHKOCTIHHOT KOHCTPYKIIIi.
Po3B’s13aHHS OTPUMAHOT CUCTEMU KIIACHYHUMU METOJIaMH TIOB’sI3aHE 31 3HAUHUMHU
CKJIAJTHOCTSAMU OOYHUCIIEHD.

Jlns BUpilIeHHS 111€1 MpoOsieMu B 3aja4ax OOYMCTIOBAIBLHOT MaTeMaTHKH,
MaTeMaTU4IHOI (DI3UKHM Ta MEXaHIKH ISl pO3B’s3aHHSA 3a7a4 JHHAMIKH OCTaHHIM
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4acoM HIMPOKO 3aCTOCOBYIOTHCS CIUTAMH—(YHKIII1, 0 MOSICHIOETHCS TIepeBaraMu
amapary CIUTAaH—almpOKCHUMAIlii: CTIMKICTh CIUTAMHIB BITHOCHO JIOKAJIHHUX
30ypeHb, Xopomia 30DKHICTh IHTEPIOJAMii cIuiaiiHamMu (Ha BiIMIHY —Bij
IHTEPITOJIALIl MHOTOWICHAMH), MPOCTOTa Ta 3PYYHICTh peaji3allii ajiropuTMiB
noOy/10BU 1 OOYMCIICHHS CIUIAHIB, BHUCOKAa CTEIIHb TOYHOCTI 004YHClIeHBL.B
HaIIOMY BUIIAJKY JUIA PO3B’SI3aHHS 3a7a4i PO BUTbHI KOJUBAHHS TOHKOCTIHHUX
KOHCTPYKITIA TPOMOHYEThCS €HEKTUBHUN TBOCTAITHUN YHCEIIbHO-aHATITHIHHHA
nigxig. Ha mepmiomy etami BuxigHa cucteMma audepeHIliaJibHUX PIBHSHb B
YaCTUHHUX MOXIJHUX 3a JOMOMOTOI0 CIUIalH-alpoKCUMallli 1 METOy KOJIOKallii
3BOJIUTHCS 0 OJJHOBUMIPHOI 3a/1a4il. Ha npyromy — oTpuMana cuctema 3BU4aitHuX
IuQepeHiiaJbHuX PIBHSIHb BHCOKOTO TMOPSIKY PpO3B’SA3YETHCS  CTIMKUM
YHCEebHUM METOJOM JHMCKPETHOI OpTOTOHAI3aIli, SKUl MOEAHYETHCS Pa3oM 3
METOJIOM MOKPOKOBOTO MOIIYKY. [pPyHTYIOYHMCh Ha 3alpONOHOBAHIA METOMII
Oyna po3riisiHyTa 3ajJadya MpO BUIbHI KOJMBAHHS 3aMKHYTHUX HEOJIHOPIIHUX
TOHKOCTIHHUX KOHCTPYKI[IM 3 PI3HUM NONEPEYHUM MEPEPI3OM MPU PI3HUX TUIAX
YMOB Ha KpasX, 30KpeMa, MWIHJIPUYHA KOHCTPYKUIA 3 (PYHKIIOHAIBHO
IPaJIIEHTHOTO JBOKOMIIOHEHTHOTO MaTepialy TUIY «METaJl-MeTaml. AHAII3YIOUH
pe3yNbTaTH Ta BAKOPUCTOBYIOUH 1HYKTUBHI IPUHOMH MOKHA 3pOOUTH BUCHOBOK
PO MOKJIMBICTH MPOJYKTHUBHOTO 3aCTOCYBAHHS 3aIIPOIIOHOBAHOI METOIUKU O
pO3paxyHKIB 4YacTOT BIIBHUX KOJMBaHb Ta OI[IHKKM HAJIIAHOCTI PI3HUX
TOHKOCTIHHUX KOHCTPYKIIIH.

UDC 005:37
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Associate Professor the Department of Information Technologies in Design and
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Kyiv National University of Construction and Architecture, Kyiv, Ukraine

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
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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 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.

61



Yupasaigas po3BuTkoM TexHosaorin 2019

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.
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Tecas FO. M.! €Eropuenxosa H. 0.

! llexan daxynpTeTy iHGOPMALiIHHUX TEXHOIOTIH

KuiBcbkuil HarlioHanbHUM yHIBepcuTeT iMeH1 Tapaca [lleBuenka

2 loueHt kadepy YIPABIIHHS IPOEKTAMU

KuiBcbkuil HaIllOHAJILHUN YHIBEPCUTET OYIBHULITBA Ta apXITEKTypHU
Tengenuii po3sutky IT y cBiTi

I'mobGamizamis 1 ¢inocodis BUIBHOIO PHHKY, $KI (OPMYIOTH HUHILIHIO
€KOHOMIKY, BHUKJIMKAIOTh OuIbllle MpobiieM, HDK KoJdu-HeOynb. B pesynbrari,
KOHKYPEHIIisI IPUMYIITY€E OpraHi3ailii po3po0sTH MPOAYKTH Ta MOCIYTH MIBUIIIE,
JeIeBIIe Ta Kpaile, 100 30eperTd KOHKYPEHTHI NepeBard Ha puHKy. s
JOCSITHEHHSI Ta MATPUMKH KOHKYPEHTHOT IepeBary, IMmianmprueMCTBA 30CepeKeH1
Ha PO3BUTKY YIPaBJIIHHS MPOEKTaMH, IHTerparlii iHhOpMaIITHIX TEXHOJOTIH Ta
pIIIEHH] CKIAJHUX 3a/1a4, OJTHOYACHO M1IBUIIYIOYH €(EKTUBHICThH Ta IHHOBAITII.

st po3yMiHHS TpeHIiB B cdepi 1HOOpMAIIHHUX TEXHOJOTIA OIIIBHO
PO3TJISTHYTH aHAJIITUKY TaKWX CBITOBUX JiijiepiB sik Microsoft, Gartner ta IDC.

1. Kopnopanis Microsoft. Illopoky kopmopariss Microsoft nagae Annual
Report, B sskoMy BigoOpaxaeThCcsi CTaH KOMIaHii, OCHOBHI (JiIHAHCOBI MOMEHTH,
(dbiHaHCOBUI OTIISA, IEPCOHAN, & TAKOXK BITHOCHHH 3 THBECTOPAMH.

VY 3Bitax (2014-2017 p.p.) 3a3Ha4€HO, III0 OCHOBHUMH MOJIMBOCTSIMHU Ta
1HBECTHUIIISIMU KOPIOpAIlil € HACTYIHI HaNpsSMKWU: yugposa poboma, XmapHi
mexHon02ii 1 onepayitini cucmemu ma 00J1a0OHAHHS
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Takox, Microsoft Buauiie uudpoBy Tpanchopmaniro «digital
transformationy» sk BaKJIUBY CTPATETI€I0 PO3BUTKY Oi3HECY Y CBITI.

[udposa Ttpanchopmariis — 1e 3MiHA, TOB'sI3aHAa 3 3aCTOCYBaHHSIM
I (PPOBUX TEXHOJOTIH y BCIX aCMEeKTax JIOJCHKOTo cycniabeTBa [1].

VY 2016 H©a caiiti Microsoft Oyyio oOmy0iKOBaHO CTaTHCTHKY IMEPEXOy
KOMIIaHii Ha nudpoBe MepeTBOPEHHS, B sIKIi OyJI0 3a3HAUEHO:

— 55% xommaHiii, sfKi HE MalOTh ICHYIOUOi mporpamu I1UpoBOI
TpaHc(opmMaliii, BBaKarOTh, 1110 TEPMIHOM Ha ii MPUUHATTS € pik a00 MEHIIIE.

— 33% xomnaHiii po3poOJsiOTh CBOI IJIAHU MO HMUGPOBUM MEPETBOPEHHSIM,
asie He Oy1yTh BUKOHYBATUCA MPOTITOM HACTYMHUX 12 MiCSIIIB.

— 92% Oi3Hecy BBaXarOTh, WLI0 IHTEJNEKTyaJlbHa  aBTOMAaTH3allis
(koMO1HOBaHE BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY 1 aBTOMaTH3allli) Oyae OuIbII
IIMPOKO BUKOPHCTOBYBATHCS B paMKaxX CBO€I KOMIIaHIi MPOTIrOM HAaCTyMHUX 12
MICSIIIB.

— Jlo 2018 poxy He men1ie 20% BciX NMpaliBHUKIB Oy1yTh BAKOPUCTOBYBATH
ABTOMATU30BAaHI TEXHOJIOT1i JOMOMOTH JII NPUHHATTSA pIlIEHb 1 BUKOHAHHS
pooOoTH.

— IlepeBaru, siki BXke CBI4aTh PO 3yCHILIS 11010 U (PpoBO1 TpaHchopmailii,
BKJIFOYAIOTh 30UIbIIEHHS YacTKu PUHKY (41%), 30UIbIIEHHS 3aIliKaBICHOCTI
KIeHTIB 'y 1mudpoBux kaHanax (37%), OUIbII MO3UTUBHUN MOpaIbHUN JTyX
npaiiBHUKIB (37%), Olnbllia akTUBHICTh B [HTEpHETI Ta MOOLITBHUX MPHUCTPOSIX
(32%), moxin (30%).

2. Gartner Inc. Bimoma y BChOMY CBITI aHaJITMYHAa KOMMaHis y cdepi
iHpopMarliiHuX TexHojorii. 3a pesyabTaramu anamizy Hype Cycle Gartner
Reports 3 2014 mo 2017 pik Oyau BUIIIEHI HACTYNHI HanmpsMKdA po3BUTKY IT
chepu: mudpposuit 6i3nec (2014p., 2015p.), cTupaHHs KOPAOHIB MIXK JIIOJbMH,
OprasizaiisiMu Ta pO3yMHUMH pE€uaMu, IHTEJIEKTyaIbHI MAIlIMHU Ta €KOCUCTEMHA
wiatrpopma (2016p.), ynpaBininHsS AaHUMH (BOyIOBaHYy MaM'dTh, XMAapHICTb,
BIpTyali3allil0 JIaHHUX, PO3IIMPEHY aHalITHKy, AaHl SK CIyX0y, MalluHHE
HaBYaHHS, Tpadiky) 11 nepexoay Ao uudpororo 6iznecy (2017p.).

Pesynbrar ananizy Hype Cycle Reports of Gartner mokasas, mo IT chepa
PO3BUBAETHCS 1 Oy/I€ pPO3BUBATUCS B HAMIPSMKY MEPEX0y A0 MUPPOBOTo Oi3HECY
gyepe3 1HTENeKTyallbHI MPOTpaMHI 3aco0M, XMapHI TEXHOJIOTII Ta CTBOPEHHS
3B’SI3Ky MK O13HECOM, JIFOABMU Ta PEYAMHU.

3. International Data Corporation (maxi — IDC). ¥V 2017 poui IDC 0yB
naganuit 38iT IDC Future Scape: Worldwide IT Industry 2018 Predictions, B
sakoMy Oynin HajaHi mporHo3u po3BuTKy IT iHayctpii. ¥ usomy gocaimxenni IDC
O0OTOBOPIOIOTHCS TPOTHO3M, SIKI I1I€ pa3 CTAHOBJATH CTPATETIUHMNA TUIAH IS
HiAOPUEMCTB MO IUIAXY iX MUGPoBOi TpaHchopmallii, B SKOMY OCHOBHa yBara
npuginsierbess 10 KIIOYOBUM KOMIIOHEHTaM [IJIsl CTAHOBJICHHS LHU(POBOTO
nignpuemctia. licTe 3 X TeM MPOJOBKYIOTHCS 3 MUHYJIOTO POKY, ajie OyayTh
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JEMOHCTPYBATH 3HAaYHE TPHUCKOPEHHs 1 eBooIifo 3 2018 poky 1 mami. B iHmmx
YOTUPBHOX TMPOTHO3aX BBOJATHCA KPUTHUHI HOBI OyniBenbHI OJIOKK AJis
CTaHOBJICHHS [IU(PPOBUX IiTPUEMCTB.

Amnanis 3BitiB Microsoft, Gartner ta IDC noka3as, 1110 Ha CbOTOHIIIHIN I€Hb
HaWOIbI y3ro/ukeHuM TpeHaoM B IT cdepi € numudpora tpanchopmariiis. Ha
ApyromMy MicIii — XMapHi TexHosorii. [1o iHmmMM HanmpsMKam MPOTHO3HM CBITOBUX
migepis IT iHaYCTPiT pO3XOAATHCS.
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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.
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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;

- 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
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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 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
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12 k.1.1., JoueHT kadeapyu yIpaBIiHHSA NPOEKTaMH, iIHQOPMALIMHUX TEXHOIOTIH
Ta TEJIEKOMYHIKaIIN
3 cTyment
JIbBIBCHKMIA Iep>KaBHUM YHIBEPCUTET O€3MEKHU KUTTEMISITBHOCTI
Oco0,1MBOCTI BIPOBA/I’KEHHSI TEPMIHAJIBHUX PilllecHb B HABYAJLHUN NPoLec
3aKJIaAiB BHIIOI OCBITH

CrorojHi, B epy mudpoBoi iHpopMarlii, TEHASHIIT pO3BUTKY 1HPOPMAIIITHOT
cdepu Ta, TPaKTUYHO, MOBHA 11 IHTErPOBAHICTD Y MOBCIKACHHS )KUTTS CYCI1JIbCTBA
JTUKTYIOTH CBOi BUMOTH JI0 (JOPMYBaHHS CB1JIOMOCTI Ta KOMIIETEHIIIM Cy4acHOTO
¢daxiBug pi3HUX ramys3eil. 3abe3neyeHHs SKICHUM NpodeciiHUM Ta HAyKOBUM
NOTEHII1aJIOM - MaiiOyTHE HAIIO1 IepKaBU y ITOBHIM Mipi MOKIaAa€ThCS Ha 3aKJIa/Id
BUIOI OCBiTH (a1 — 3BO). V BiAMoBiAHOCTI 10 3aTBEPAKESHUX CTaHIAPTIB BHUIIIO]
OCBITH, 30KpeMa TEXHIYHUX HamnpsMmkiB, Ha 3BO mnoknagatoTbes (QyHKIIT
OCHOBHOTO BHMKOHABIIS peajizarii JepKaBHOI TMOJITUKUA I1HTErpamii MoJjoli B
cydyacHe iH(opMailiiiHe CycniabCcTBO. BHKOHaHHS 3a3HAY€HUX 3aBllaHb €
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HEOOXITHUM KPOKOM Y JIEpKABOTBOPUUX TMpOIECaX, €JIEMEHTOM SKUX €
iHpopMaTu3alis HaBYalbHUX 3akianiB. CydacHi Temnu po3BuUTKy IT ramysi
MOCTIMHO BUCYBaIOTh HOB1 BUMOTH JI0 allapaTHOTO Ta MPOTPAMHOTO 3a0e3MeUeHHs
KOMIT FOTepHO1 TeXHIKU. JOCATHEHHS HEOOX1THOTO PiBHS BIAMOBIIHOCTI 3aC0O0iB
00UYHCITIOBAJILHOI TEXHIKM TOTpeOye 3HaYHMX (DIHAHCOBUX I1HBECTHIIINA, IO 3a
CYy4aCHUX YMOB € JJOCUTbh CKJIAJIHOIO MTPOOJIEMOI0, 30KpeMa 1iis aepxkaBHux 3BO.

Came TOMy, HaOupae akTyaJIbHOCTI 3aBJaHHS TOUIYKY aJbTEPHATUBHUX
NUIAXIB PO3B’sI3aHHS TpoOJeMa OHOBJICHHSI HAsSBHOI KOMIT IOTEPHOI TEXHIKU Y
HaBUYAJBHUX 3aKJIajax 13 3aTy4eHHSIM MiHIMAJIbHUX (DIHAHCOBUX PECYpCiB, ajlie 3
OTPUMAaHHSIM MaKCUMAaJIbHOT €()eKTHBHOCTI.

[TpoBiBIIM aHaJ13 ICHYIOUHX ITIIXO1B 10 PO3B’ I3aHHS 3a3HAY€HOT TPOOIeMH,
MO>KHA BUJUIMTU HACTYITHI TPYIH PIllICHb:

- ONTHUMI3allis anapaTHoro 3abesneueHHs (MpUAOAHHS HOBOI TEXHIKH Ta

KOMILJIEKTYIOUHX );

- ONTHUMI3allis ICHYI0YOI TEXHIKH POTPaMHUM 3a0€31EUECHHSIM;

- BUKODHUCTAHHS HasABHMX 3aco0IB 0€3 TMPOBEICHHS  ONTHMI3AIli
MOTY>KHOCT1 (BUKOPUCTAHHS 3aCTapijioro amapaTHOro Ta MporpaMHOro
3a0e3neYeHHs )

B ymoBax oOMexeHoro OrIKeTy, 3aCTOCOBYBATH IMEPIINI HANMpAMOK Oyje
Hee(DEeKTUBHO, OCKUIBKM KUIBKICTh HOBOI NpHAOaHOI TEXHIKM OyAe 3HA4YHO
MEHIIIOI, HIXK Ta, SIKy HEOOXITHO, JJIs TOBHOI[IHHOTO Ta SIKICHOTO MPOBEJECHHS
HaBUAJbHUX 3aHATH. Y pa3i BUKOPHUCTAHHS HAsABHOI KOMIT FOTEPHOI TEXHIKA
(3nebinbmioro BoHa € BuUroToBiieHa 5-10 pokiB Tomy) Oe3 mpoBeneHHS ii
MOJIEpHI3allli, 3MYyCHTh BHKJaJauiB IMOJAaBaTH 3acTapuimii iHdopMaIiiHui
Marepian, abo K TMPOBOAUTH TMpPAKTUYHI Ta JAOOPATOpPHI  3aAHSATTS,
BUKOPUCTOBYIOYH HE aKTyallbHI BepCii MPOrpaMHOTO 3a0e3MeUeHHs.

OnTuMansHUM € BHKOPWUCTAHHS JAPYrOro HAmpsMKy — TIPOBECTH
MOJIEpHI3aIlil0 ICHYIOUO1 MaTepiaiIbHO-TEXHIUYHOI 0a3u KOMIT IOTEPHOI TEXHIKU
IPOrpaMHUM PIIIEHHSM, 30KpeMa OpraHi3yBaBIIM KIE€HT-CEPBEPHY MEPEKY Ha
OCHOBI TEpPMIHAJIBHUX TEXHOJIOTIH AOCTYIy, IO € 3HAYHO EKOHOMHIIIE, HIXK
npua0aHHsd HOBOI TexHiku. JlaHi TexHomorii mnepeadadyar0Tb BUKOPUCTAHHS
JEKUTHbKOX MEPCOHATLHUX KOMIT FOTEPIB 13 3HAYHOKO amapaTHO MOTYXKHICTIO Y
podii cepBepiB. Ha sSIKHX BCTaHOBIIOETHCS OCHOBHE MpoTpamMHe 3abe3rneueHHs Ta
BBECHh HEOOXTHHM «CO(T», a IePCOHANbHI MAIIMHU, SIK1 CJIA0II — SK KIIE€HTH 3
MIHIMQJIBHUM 3aracoM IMOTY>KHOCTI. Take pileHHs nependayae MOMXIUBICTb
BUKOPUCTOBYBATH KJIIEHTCHKI PECYPCH Y IBOX MOKIIUBUX PEKUMAX — «TOBCTOTOM
a00 «TOHKOTO0Y» KITIEHTA.

Pi3Hunsg MDK 1UM peXHUMaMH TMOJSTa€ y OpraHi3auii BUKOPUCTAHHSA
anmapatHux pecypciB. «TOBCTHUI» KIIEHT — II€¢ TOBHOI[IHHUN TEPCOHATLHUN
KOMII'FOTep, KWW 3 €IHYETHCS J0 CEpBepa 3 METOI0 3alyCKy Ha HhOMY MEBHHUX
3aCTOCYHKIB, a00 X 30€peKEeHHs NaHWX. Takui pexuM poOOTH Mae OUTbITY
(GYyHKIIOHATBHICTh, OJHAK € Hebe3lmeka BIIMOBH amapaTHUX CKIIQJIOBUX.
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«ToHKMIN KITIEHT, HA TPOTUBArY «TOBCTOMY» MEPCOHATILHUNA KOMIT IOTEp JUIIE Y
poJIi TEpMIHATY JOCTYITy IO cepBepa, TOOTO yci Iii Haa JOKYMEHTaMH, 3aITyCK
mporpaM BiJIOyBa€eTbCs Ha CTOPOHI cepBepa SK OKpema cecis BIITAICHOTO
pobouoro wmicig. Takuit pexxum poOOTH HE MOTpeOye 3HAUYHUX amapaTHUX
pECypCIB Ta € ONTUMAIBHUM TP BIPOBA/KEHHS Y HABYAIBHUX ayAUTOPISX, JI€
3HAXOJATHCS JOCUTH paHH1 Bepcii 3ac001B 00UMCITIOBAIBHOT TEXHIKH.

CporofHi icHy€e 3Ha4Ha KUTbKICTh MTPOTPaMHOTO 3a0€3MEUEHHS, SIKE pealizye
TEpMIHAJIBHI PIllIEHHS OpraHi3allii AOCTyly J0 pecypciB. € IaTHI peli3u, € 3
BIIKDUTHM BUX1JHUM KOJIOM, OJTHAK OCTATOYHE PIllIEHHS PO HOTO BUOIp mpuiiMae
KEepIBHUI amapar 3aKjiaay BUIIOT OCBITH.

Cnucok nitepaTypu:

1. Prydatko O. V. Investigation of the processes of the information
technologies integration into the training of specialists at mine rescue departments
/[ O. V. Prydatko, I. V. Pasnak // Scientific Bulletin of National mining university:
Scientific works. Dnipro : National Mining University, 2017. — Nel (157) —p. 108-
113.

2. Jlucenko B.I1. TepmiHanbHi pinieHHs s HaBuanbHUX 3akianiB / B.I1.
JIucenko, O.0. Onpuriko, FO.B. Pemertnsik // Arpap. nayka i ocsita. — 2005. — T.6,
Ne 5/6. — C. 130 — 133.

YK 004.42:614.842
Mauens 1. 0.1, Mpuaarko O. B.?, Bywniii b. B.2
! x.1.H., TOoLEHT Kadeapu yIpaBIiHHS MPOEKTaMH, iHPOPMALIHHUX TEXHOIOT1H
Ta TEICKOMYHIKAIlIH
2 K.I.H., 3aCTyIHMK HadajJbHMKa Kaeapu yIOpaBliHHA IIPOEKTaMH,
1HQOpMaLIMHUX TEXHOJIOTIM Ta TeIEKOMYHIKaIl1i
3 MaricTpaHT
JIbBIBCHKHIA JI€P>KABHUIN YHIBEPCUTET O€3MEKHU KUTTEISITIBHOCTI
Onrumizanisa podoyoro yacy npauiBHukiB JJCHC Ykpainu 3acodamu
iHopMaLiTHMX TEXHOJIOTIH

Cuctema JlepxaBHOi ciyx0Ou VYKpaiHu 3 HaA3BUYaWHUX CHUTYyallid
(ICHC) na nanuii yac nepedyBae Ha eTari pe)OpMyBaHHS Ta pECTPYKTypU3allil
OCHOBHMX M1JIp0o3aiiB. OCcO0JIMBO aKTyaJIbHUM MUTAHHSAM B TaKUX YMOBax €
OTITUMI3aIlisl MPOIIECiB JOBEICHHS HaKa3lB Ta PO3MOPSIKEHb KEPIBHUIITBA IO
BUKOHABYMX MiApo3AiiB. e ctumymtoe no iHimiamii JTOCTIKEHHS TPOIIECIB
iHQopMaliiftHOT MIATPUMKH CIyK00BO1 nisibHOCTI. Jlo mpuKiamy, npocte
3aBJaHHsI, SIKE MoJIsirae y 300pi BIIOMOCTEH 3 MIAMOPSAKOBAHUX MiAPO3/1LIIB
noTpedye 3aTpaTd 3HAYHOTO YAaCOBOTO PECypCy, OCKIIbKU ycs iHMopMarlis
HaJIXOJUTh 0 TepuTopianbHoro oprany ynpasiiadsa JJCHC y Burnsai panopTty
Ha €JICKTPOHHY CKPUHBKY a00 y TeeOHHOMY PEKUMI.
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Cnig po3yMiTH, 1[0 MpaliBHUK BIANOBiAanbHUN 3a 301p iHopmarii
3000B’s3aHUN 31A1MiCHUTH OOpOOKY 3HAYHOTO MacuBy 1H(opMalii, amxe
KUIBKICTh MIAMOPSAKOBAHUX MIAPO3/1IIIB MOXKE HAJIdyBaTH y PI3HUX 00JaCTIX
no 50 onguHunk. BukopucTaHHS JIOACBKOTO pecypcy s 300py Ta
cUcTeMaTHu3allli 03Ha4eHOi KIJbKOCTI 1H(OpMaIlil MOXKe CTAaTH KaTali3aTopoM
BUHUKHEHHS TIOMHUJIOK Ta HETOYHOCTEH B aHaNiTU4YHIN poboTi. OcobauBO
aKTyaJbHUM 1€ MHUTAHHS CTa€ MiJ Yac BUHUKHEHHS HAA3BUYAHOI CUTyaIlii,
KoJIn 00poOKa 1HGOPMAIIHHOTO TOTOKY MA€ MPOBOJUTHUCH OTIEPATUBHO Y CTUCIII
TepMiHU. Takuil CTaH cOpaB 3yMOBIIOE 30UIBIIEHHS Yacy Ha NPUHHATTS
OTNEpaTUBHUX PpIIIEHb Ta, 3a pPaXyHOK HAJAMIPHOI TICUXOJIOTIYHOI Ta
¢1310J10T1YHOT HABAaHTArU HA MPaIliBHUKA, MOKE CTUMYJIIOBATU 10 BUKPUBICHHS
omepatuBHOI 1H(poOpMaIii, a SK HACIJAOK 1 J0 XHUOHOTO MPUNHHSATTA
yIPaBIiHCHKOTO PIIICHHS.

Haounum mnpukiaagoM ciayrye BHUIAJOK (QOPMYBAaHHS AUCHETYEPOM
MATOPSKOBAHOTO MiAPO3JLTy J00OBOTO 3BEACHHS Ta MOro BiANpaBKa
€JEKTPOHHOI TMOIITOK Yy BUIJAAI JIMCTA-pamopTy A0 TEPUTOPIATBHOTO
yIpaBIiHHSA J€ BIAMNOBIAadbHA 0co0a 3MiMCHIOE aHami3 JaHuX Ta iX
y3arasibHeHHs y (opmati Excel. B pesynbrari mucrnerdep 4eproBoi 3MiHH
Butpaudae 60-120 XBUIMH 4aCOBOTO pecypcy Ha o0csr poOiT, sKi 3a JOIOMOTOI0
CHEIiali30BAHOTO  MPUKIAJAHOTO TMPOrPaMHOTO 3a0e3MeYeHHS MOXKJIUBO
CKOPOTHUTH A0 ACKIIBKOX XBWJIHMH. (MIEpEeBIpKa KOPEKTHOCT] 3alI0OBHEHUX JTaHUX
Ta JAPYK OCTaTOYHUX pEe3yJbTaTiB). 3BakKalOUd Ha OKPECIIEHY MPOOJIEMATHKY
MOCTAJIO TOCTPE MUTAHHS MPO CTBOPEHHS 1H(POPMAIIHO-aHATITHYHOI CUCTEMU
dbopmyBaHHS 7OOOBOTO 3BEJICHHS Ta HOTO KOHTPOJIb B PEKUMI PEaIbHOIO Yacy.

Po3poOka cucrtemu 0a3yeTbcs Ha BHKOPUCTAHHI KJIEHT-CEPBEPHOI
apXITEKTypH Ta A03BOJIE ABTOMATU3YBaTH Taki poOoyYl MPOLECH:

- 1000B€ 3BEJCHHS;

CTpoiioBa 3amucka 1no ocobosomy ckiaay (OC) miapo3aiiiB 061acTi;
cTpoiioBa 3anucka 1o OC TepuTopianbHOTO YIPaBIIHHSA,

JIOBiJKa TIPO MACOBI 3aX0JIM Ha TepUTOPIi pailony Ta 3anyuens OC;
JOBIJIKA MPO TMOTOAHI YMOBHM Ta CUTyalll MOB’s3aH1 3 MOTIPIIEHHIM
MOTOJIHUX YMOB;

- JIOB1JIKa PO KOMYHAJIbHI1 TOKa3HUKH;

- IOB1JIKa PO CTaH 3B’A3KYy Ta CIPABHICTh apXiBaTOPiB pO3MOB;

- IOB1JIKa PO KUIBKICTh CIIPABHUX B1JIEO PEECTPATOPIB;

- JIOBiJIKa TIPO 3MIHU IS pefaryBaHHs Tele()OHHOTO JOBITHHUKA Ta
CITUCKY OTIOBIMICHHS;

- 3BIT Mpo 3abe3MeueHIcTh 3aco0amMu 3B’ I3Ky MiAPO3ALTIB.

B mporieci peanizaliii cucTeMu BU3HAY€HO OCHOBHI BUMOTH JI0 PO3POOKHU
Ta BIPOBAKEHHS arapaTHO-MPOTPAMHOIO KOMIUICKCY, IO Oa3yeThcs Ha
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OCHOBHHUX €Tamax OIpallOBaHHs OINepaTuBHOI iH(popMalii, Ta ONTUMI30BaHO
mporecu 0OpoOKH TaHUX.

AHami3 pgaHux mo 3arpaTi poOodoro uacy Ha 30ip OmNEepaTUBHOI
iHpopMarlii, Ta po3paxyHOK €KOHOMIYHOI €(PEeKTHBHOCTI BiJ BIPOBAIKEHHS
1H(popMaIiiHO-aHAIITUYHOI CUCTEMH BKa3aB Ha JOIUIBHICTD 1i BIPOBAKEHHS
B JIsUIbHICTH NpakTruuHuX niapo3ainis JCHC Ykpainu.

Cnucok Jiteparypu:
1. [Tpunarko O. B. Monenbs noptdenbHOro ynpasiiHHS TPOSKTaMU PO3BUTKY
perioHanbHUX cucTeM Oe3mneku kurreaisuibHocTi / O. B. Ilpupmarko, 1. B.
Conotincekuii, I. S1. Kokotko, M. b. IBaHoBchkuit / YnpaBiniHHA PO3BUTKOM
ckiagaux cucteM : 30. Hayk. mparb. K. : KHYBA, 2018. - Ne36. — C.42-51.
2. [Mromtopa C. B. TeopeTruHi OCHOBH Ta CYTHICTh YHPABIIHCHKUX PIIIEHb.
Mopgaeni npuiiHatTs ynpasiiHcbkux pitiens / C. B. Iromropa, O. B. Kpusopyuko,

M. 1. Lrormropa // YrpaBninHsa po3BUTKOM ckiaaHux cuctem. — 2012, - Ne9. — C.
50-58.

YK 04.4:004.75
Tepeiikopebkuii 1AL, TepeiikoBebka JI.O.2
! HanionaneHuii TexHiunmii yHiBepcuTeT YKpainm «KuiBChbKui MOMiTEXHIYHMIA
1HCTUTYT IMeHI Irops Cikopchkoroy, npodecop
2 KniBchKMi HALIOHAILHUM YHIBEPCUTET OyNiBHHIITBA, JOLECHT
Heiipomepe:keBa Mojae/ib 0ioMeTPUYHOI ayTeHTH(IKALII 10 BIIOUTKaM
najbUiB

B nanuii yac olHUM 3 HAMOUTBLI EPCIEKTUBHUX IUIAXIB PO3BUTKY CUCTEM
3axucTy 1HGopMalii € po3podKka HeMpoMepekeBuX 3aco0iB O10METPUYHOI
ayreHTu(dikamii kopuctyBauiB. Ile 00yMOBIIeHO 30UIBIIEHHSM TOTOKIB
KOH(]1AeHIIHOT 1HQopMalii, po3MUpeHHsIM Kiacy 1H(OpPMALiHHUX CHUCTEM, B
AKUX TOTPIOHO 3a0E3MEeYuTH CepBIC PO3MOALLY MpaB JOCTYIy KOPHUCTYBAuiB,
JIOBEJICHUMH TPUHIIMIIOBUMHU HEAOJMIKAMH KJIACHYHUX CHUCTeM ayTeHTH(iKarlii
KOPHUCTYBauiB, a TaKoX OO'€KTUBHUMH BHMOTaMH IIOJI0 3a0e3rledyeHHs
HETJIACHOTO 1 JMCTAHIIHHOCTI POOOTH CHUCTEM KOHTPOJIIO JOCTYIYy B PI3HUX
cdepax ii Bukopuctanus [1,2].

PesynpTaTi aHamizy Cy4acHHMX HEHUPOMEPEKEBUX CHCTEM OIOMETPUYHOI
ayTeHTU(]iKaImii T03BOJSIOTh CTBEPHKYBATH, IO HAWOUIBIIOTO TOIUPEHHS
HaOyJIM CHUCTEMH, ayTeHTU(PUUMpYIOIIEeH KOpHUCTyBauya Ha IMiJICTaBl aHali3y
reoMeTpli pyK, BYX, 00JMYYsi, KPOBOHOCHHUX CYAMH Ha pyKax ad0 MOBEpXHI OYHOTO
JIHA, a TaKOX IIKIPHUX MOKPUBIB NalbI[iB KOPUCTYBaya (B1IOMTKH maibliB). o
nepeBar OCTAHHIX BIJHOCSATh 3PYYHICTh BUKOPUCTaHHS, BHCOKY TOYHICTb
Kkiacudikaii, Xopoiry amnpoOOBaHICTh 1 HHU3BKY BapTICTh 3YUTYBaJbHUX
npUCTPOiB. bazyloThCs Taki CUCTEMH Ha YHIKAJIBHOCTI Ta MOCTIHHOCTI (Y AOPOCIIOi
JIOJMHY) MaJIOHKa TanuUIIipHUX JiHIA naneliB  pyk. llepcrnekTuBHICTD
010METpPUYHUX CUCTEM ayTeHTU(IKaIll Ha MiACTaBl aHaANI3y TeoMeTpii BIIOUTKIB
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NaibIiB MATBEPAKYETHCA ITMPOKHUM 3aCTOCYBAHHSAM BIMOBIAHUX TEXHOJIOTIN. Y
TOM K€ Yac MPAKTUYHUN JOCBIJI, a TAKOXK pe3yiabTaTu pooiT [1, 2] BKa3yroTh Ha
HEOOX1IHICTh CYTTEBOI MOJICPHIi3allil TAKUX CHUCTEeM ayTeHTHU(dIKaIlli B HAMPSIMKY
3MEHIIEHHS PECYPCOEMHOCTI Ta 301IBIIIEHHSI TOYHOCTI po3mi3HaBaHHs. Ha ocHOBI
aHaji3y Cy4yaCHMX HEHpOMEpEeKEeBUX DpillleHb B o0jacTi O0iOMETpUYHOI
ayTeHTU(DIKaIli 3 BUKOPUCTAHHIM BIJOUTKA TMaJIbIsl MOXKHA CTBEPKYBaTH, 1110
BOXJIMBUM HAMNpPSIMKOM ITiJIBUIIECHHS iX €(pEKTUBHOCTI € ajanTaiisi CTPYKTypHu
HEHWPOMEPEIKEBOI MOJIEl 10 yMOB BHWKOpHUCTaHHSA. [Ipu 1boMy yBary ciia
aKIICHTYBAaTHU Ha 3rOPTKOBY HEHPOHHY MEPEKY, OCKUIBKH Ha ChOTOJIHI caMe Iei
TUI BBAKAETHCS HAMOLIbII €(PEKTUBHUM MpU PO3Mi3HABAHHI YOPHO-OLIMX Ta
KOJIbOPOBUX 300pa’KEHb.

BusHaueHo, 10 OCHOBHMMH OCOOJHMBOCTSMHU 3aBJaHHSA PO3Mi3HABAHHS
BIIOUTKIB MaJIbIIIB, 1[0 BUMArarTh aJlanTtallii HeHpoCceTeBON MOJIeNl, € KUIbKICTh
B1IOUTKIB MaJIbIIIB, 10 MAlOTh OYTH PO3Ii3HAHI, PO3MIp 1 SKICTh BIJICKAHOBAHUX
300pakeHb BIIOUTKIB, @ TAKOXK KUIBKICTD 1 MapaMeTPH MIHYIIIH.

B pesynbrari nmpoBeneHUX IOCHIIKEHb po3podjeHa MeTojoIoridyHa Oa3a
ajanTarlii CTpyKTypHUX MTapaMeTpiB CBEPTOUHOE HEUPOHHOI MEPEK1, MPU3HAUCHOT
JUISL pO3Mi3HABAaHHS BIAOWTKIB IMAJIBIIB B CUCTEM1 010METPUYHOI ayTeHTH(IKAIII].
Ha BiamiHy Big BigoMHX pillleHb pO3poOKa rmepeadavae BUKOPUCTAHHS
3aMpONOHOBAHKUX MIPUHITUIIIB A anTaIlli:

- KinpkicTh 3roprajibHUX IIapiB MOBMHHA BIAMOBIIATH KIIBKOCTI PIBHIB
pO3Mi3HaBaHHA BIAOUTKIB MaJIbI[IB €KCIIEPTOM.

- KingpkicTh KapT O3HAK y N-My CBEPTOYHOE MLIApi Mae JTOPIBHIOBATH
KUIBKOCT1 O3HaK Ha N-My PiBHI PO3MI3HABAHHSI.

- Kapra o3Hak n-ro mapy, BIAMNOBIAHA J-MYy O3HAKOK pO3IMI3HABAHHS
3B'I3YEThCA TUTBKA 3 THUMH KapTaMH O3HAK IIOMEPEAHBOTO Iapy, sKi
BUKOPHUCTOBYIOTHCS JUTsl TOOYI0BU 3a3HAa4eHO1 irypu.

- Po3Mmip sigpa 3ropTku st N-TO CBEPTOYHOTO MIapy IMOBHHEH OyTH
JIOPIBHIOE PO3MIPY PO3MI3HAIOTHCS O3HAK HA N-MY 1€papXiYHOMY PiBHI.

- Bukopucranns mapiB 3ropTki HE TOBUHHO CITIOTBOPIOBATH T€OMETPHUUHI
napameTpu 03HaK, BAKOPUCTOBYBAHMX JUIsl pO3ITi3HABAHHS B1JIOUTKIB MAJIBIIB.

bazyrouncs Ha 3amporOHOBAaHUX MPUHIUIAX 1 BUSBICHUX OCOOJIMBOCTSIX
3aBAaHHS PO3Mi3HABaHHS BIJOUTKIB MAJIbIIIB pO3pOOJIEHA MPOIIeIypa BU3HAY CHHSI
CTPYKTYpPHUX TapaMeTpiB 3rOpTKOBOT MEpEeXi, MPU3HAYEHOI [JIs BIJOUTKIB
najibIliB oci0 B cuctemi 0ioMeTpuuHOi ayTeHThdikaiii. [IpoBeaeHi kommn'toTepHi
€KCIIEpUMEHTH NOKa3aJIv 33JJ0BIJIbHY TOUHICTh PO3Mi3HABAHHS, 11O MiTBEPIKYE
MEPCIEeKTUBHICTh 3alIPOINIOHOBAHUX PillleHb. B1AMOBIIHO 10 3arajabHONPUNHHATOL
METOJI0JIOTIi 3aCTOCYBAHHS HEUPOHHUX MEpPEX B 00JIacTi 3axUCTy iH(popmarlii
OCHOBHI HamNpsIMKU TMOJAJBIINX JOCTIKEHb MOB'SI3aHl 3 PO3pOOKOI0 METOIY
onTHUMi3allii mapaMeTpiB 3rOPTKOBUX HEUPOHHUX MEPEK, 110 BUKOPUCTOBYIOTHCS
st OloMeTpudHOi ayTeHTH(ikaiii Ha 0a3i po3Mi3HaBaHHS BIJOWTKIB TAJbIlIB
KOPHCTYBaYiB.

BucnoBku. B pesynpTaTi mpoBEACHWX  JIOCHIKEHb  po3poliieHa
MeTojoJioriyHa 0aza Ta mpoleaypa ajamntaiii CTPYKTYpHHX IapaMeTpiB
3rOPTKOBOI HEWPOHHOI MEpexki, MpU3HAYEHOi IS PO3Mi3HABaHHS BIIOUTKIB
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MaJbIliB B cCUCTeMI 010METPUYHOI ayTeHTH(IKAII1.
Cnucok Jgireparypu

1. Aitchanov  B., Korchenko A., Tereykovskiy 1., Bapiyev I.
Perspectives for using classical neural network models and methods of
counteracting attacks on network resources of information systems. News of the
national academy of sciences of the republic of Kazakhstan. Series of geology and
technical sciences, Volume 5, Number 425 (2017), 202 — 212.

2. Hamsa A. Abdullah Fingerprint Identification System Using Neural
Networks. Nahrain University, College of Engineering Jou rnal (NUCEJ) Vol.15
No.2, 2012 pp234 — 244.

3. Turaga S., Murray J., Jain V. Convolutional networks can learn to
generate affinity graphs for image segmentation. Neural Computation, 22(2):511—
538, 2010.

VJIK 004.6
Kpasuenko O.B., lanuenxo O.B.2
! nonenT xadeapu iHpoOpMaLiHHUX TEXHOIOTIH IPOEKTYBaHHS
1 Yepkacbkuii qepiKaBHUI TEXHONOITYHUI YHIBEPCUTET
2 TIpodecop, 3aBigyBau kadeapy AIIOBOrO aAMIHICTPYBAaHHS Ta YIIPABIIiHHS
POEKTaMHU.
2 Vuisepcurer "KROK"
3acrocyBanus I'T 3aco0iB 11 OMIHKY BILIMBY 30BHIIIHBLOI iHGopManii
Ha KopucTtyBaua Bed-cnuibHOTH

3actocyBaHHd 1H(QOpPMALIMHUX TEXHOJOTIN y pI3HUX cdepax KUTTH
JIOJIMHU JIO3BOJISIE SIK TIOJIETIIYBATH MOTO, TAaK 1 KOPUTYBATH MPUMHSTI PIIICHHS
ocobucTicTio. HakonuueHHs 3HaHb 4Y¥ NOTOYHOI 1H(OpMallii BiTOyBa€ETHCS y CBOIN
OUTBIIOCTI 3aco0amMu 1HTEpPHET. YUYaCHUK BeO-CHUIBHOTU € TMPEACTAaBHUKOM
KOPHCTYBaYiB iHTEpHETY, iX 00’ €THaHb: GopyM, cTopiHka YouTobe kanany, rpyna
B MECeKepl, COLllalIbHI CTOPIHKU B Mepexax. [Ipu mocaimxenHi iHpopMaiiHux
JDKeped 3a TAaHOK TEMATUKOIO BUSIBUIIOCS, 10 BEJIMKA KUTBKICTh pOOIT MPUCBSTYCHA
TeHJEepHIA BIAMIHHOCTI B CHPUMHATTI 1H(OpMAaIii Ta BUKIAAEHHIO ITyMOK [1].
[Hdopmalriss moaAUIIETbCS HA KOPUCHY Ta HEKOPUCHY (TY, BiJ SIKOi HEOOX1ITHO
3axuctutucd). JJaHuM Temam npucBsiueHi poOoTH Oararbox BueHUX. OcoOIUBY
yBary NpUBEpTalOTh MHUTAHHS BIUIMBY iH(pOpMalii Ha JIIOJWHY. YYacHHUKa BeO-
CIIUIBHOTH  PO3TJISJAEMO K  JIIOJIMHY, 1[0  BOJOJIE  OCOOUCTICHUMU
XapaKTepUCTUKAMHU, 1110 HApiBHI 3 30BHINIHLOIO 1H(OpPMAIIi€l0 MalOTh BIUIUB Ha
MpoIiiec MPUNHATTS pimieHb. J[711 moOya0oBHM MaTeMaTHYHOI MOJIEII BU3HAYCHHS
MO3UIl y4aCHHUKA BEO-CHIJIBHOTH BUKOPHUCTAHO METOJ aHAJOTii Ha OCHOBI
Mozeneir Mixkga3oBoi B3aemofii. OCHOBHUMHU XapakTepucTukamu € T- dac
CHIJIKYBaHHSI Y9aCHUKIB WeD-CIiJIbHOT; X — MO3MIIisl y9acHUKa Web-ciinbHoTH, 1110
npuitMae pirmeHHs (X+ — PIIICHHS CTBEPIKYEThCS, X — PIIIECHHS 3MIHIOETHCS); Y
— TIO3HMIisl YYACHUKIB WED-CITBHOTH, 10 MTPUIMAIOTh y4acTh y 00roBopeHHi (Y+
— CHIBINA/IIHHSA MO3UIIN, y — HE CIIBMAIiHHS Mo3uiii). Po3B’s30k piBHsHHS (1)
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NpEeACTaBsA€ Yy 3arajJbHOMY BHIJIAAI (QYHKIIIO OYIKYyBaHOI KOPUCHOCTI Yy
BIJIMOBIAHOCTI JI0 TEOPIii MEPCIEKTUB B yMOBAX MOBEIIHKOBOT €KOHOMIKH.
W = f(w;, p;,UT), (1)

e W; — 3HaueHHs MO3UIIil yJacHMKa WED-CIIIbHOTH y MOMEHT Hacy to; p;
— TIO3UIiSA YYACHUKIB WED-CIILHOTH, 10 BIUIMBAIOTH Ha JOCTiKyBaHOTO; U —
00'eM 30BHIIIHBOT 1HPOPMAIIIT, [I[0 BIIIMBAE HA ydacHHKaA Web-crinbHoTH; T — yac
cnuikyBaHHs. JlaHl mapaMeTpyu € HEUITKUMU.

I'pannuni ymoBH mis (GYHKINT (GopMyBaHHS MO3MUIT ydacHHKa Web-
CHUTHHOTH MPH Mepexoii Mexi pOpMyBaHHS MalOTh BUTJISI:

Wiy s, = Ya(xz) HA Uy,
(2)
Wy,=0 = f(x1) Ha BepxHill Mexi obmacTi £,
Wly,=¢ = f1(x1) + C, Ha HIKHIH o6nacTi €2,
ne C,, C3, C, —3aNe)XHOCTI XapaKTEPUCTHK YydYacHUKA WEeD-CIiIbHOTH
oOnacTi €. 3’sacyBaHHs O3MULII YYaCHUKIB BEO-CITIJILHOTH B1I0YBA€EThCS 3ac00aMu
00Ta-CIiBpO3MOBHHKA, SIKMW Tepefae naHi B 1H(GopMaliiiHy cucremy oOpoOKu
iH(dopmarli comiocniuibHOT. Bepudikarilis qanux BigOyBasiacs Ha OCHOBI 300py
JTaHUX oJHOTO 3 YOUuTObe kaHairy, 0 BHCBIT/IIOBAB IMUTAHHS MIATPUMKH OHI€ET 3
MNOJIITUYHUX MapTid. Y Tabnuiil | HaBelneHO 3MIHM TO3MINI CIIyXadiB JIaHOTO
KaHaiy npotarom 180 XBUIIUH.
Taoauus 1. 3HaueHHS BIICOTKOBOI MATPUMKH MO3MITT MTOTITHYHOT mapTii

Homep rpymu (.?epe)me 3Ha‘lelfHH BIICOTKOBOI

Ne ONHTYBaHOTO niaTpuMkn B nepiox yacy (%, xB)
0 30 60 120 180
1 ['pyna miarpumku 1 235 25,1 36,8 32,6 34,1
2 ['pyna miarpumku 2 45,6 47,6 49,3 51,2 49,8

3 ['pyna miarpumku 3 5 6,5 7 5,8 51

4 ['pyna migTpumku 4 75,6 85 89 89 88,5
5 ['pyna miarpumMku 5 36,8 38,9 42,6 45,6 41,3

BianoBigHO 10 MPOBEIEHOTO AOCIIIKEHHS BIUTMB 30BHIIIHBOI 1H(pOpMaIlii
Ha (hopMyBaHHS MO3UIIT € CyTTEBUM. OCcOOH 3 TIO3UITIEI0 X+ HE 3MIHIOIOTh BJIACHY
NO3UIIII0, a MEePEeKOHYIOTh IHIIMX NpuiHiATH ii. Lle BUAHO 3 pAIKIB Tpynu
miATpUMKY 2 Ta 4, BIUIMHYJIW Ha rpyny 1 Ta 5 3 pizHunero 10 20% BIAHOCHO
Mmo4aTkoBoi mo3uilii B Oik «+». HeratuBHa miarpuMka Trpynu 3 CYTTE€BO HE
BIUIMHYJIA HA rpynu 1, 2, 4 Ta 5, ane 3miHa chopmoBaHoi no3ullii He Outbie 1%.
Jani BianoBigaroTh rpadik GyHKIIT KOPUCHOCTI ISl yYaCHUKA Web-CIITbHOTH Y
BIJIMOBIAHOCTI /10 MPaBUJI MMOBEIIHKOBOI €eKOHOMIKH [2].

Crmcok nitepaTypu:
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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/bits
tream/ntb/20747/1/39-92-93.pdf (accessed 01.02.2019) (In Ukraina)

VJIK 004.4
Mixaiiienko B.M.!, Boponaska €.B.?, Koiicrpy6os B.M.>
! Toxtop Texn. Hayk, mpodecop, 3apinysau kadeapu iHGOpPMALIHHUX TEXHOIOTIi
POEKTYBAHHS Ta MPUKIIATHOT MAaTEMaTHUKU
2 JIOKTOp TEXH. HayK, mpodecop
3 MaricTp nepuoro poxy HaB4aHHs 3a CHELIiaIbHICTIO KOMIT IOTEPHI HAyKH
KuiBchkuiil HallloHATBHUN YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTypH, YKpaiHa
Indopmaniiina cucreMa ynpap/iiHHA POEKTAMH
B MAJIONIOBEPXOBOMY OYyAiBHUITBI

3apa3 CKJIaJAHO YSBUTU Traldy3b OyAiBHULITBA 0Oe3 iHGOpMaIliitHuX
TexHoJoT1. OFHIEI0 13 BaXIUBUX CKJIAIOBUX 1H(POPMALIMHUX TEXHOJOTIH, SIKI
3apa3 aKTHUBHO 3aCTOCOBYIOTbCS B OYIIBHUITBI € I1HQOpMaLlHI CUCTEMU
yHOpaBIiHHS MpoekTamMu. B 1oBiqHUKY 3 ympaBninHs npoektamu (anria. PMBOK
Guide) indopMmariiiHa cucTeMa yHOpaBIiHHSA MpOeKTaMH (aHMI.  project
management information system, PMIS), Bu3HauaeThcs K cucTeMa, sika Hauae
JOCTYIl 10 1HCTPYMEHTIB CKIJIaJlaHHA PO3KJIaAy, CHUCTEMH aBTOpHU3allii poOiT,
cucTeMu 300py Ta po3noauty iHdopmallli, o NPaIOTh B peKUMI OHJIaMH [1].
Buxopucranuss PMIS mae na Meri 3a0e3neueHHsi CIIBMpalll, fKa J03BOJISIE
BUKOHYBaTH poOOTY Kpaille, MBI, JCIIEBIIe Yepe3 00’ €IHaHHS PecypciB i
BUKOPUCTaHHS cmuibHOI 1HGopmarii. EdekTuBHa cmiBmpams MOKparrye
IPOJYKTUBHICTH, CIIPOIILY€E Ta ONTUMI3Y€E TPOIIEC MPUUHATTS PillleHb, I0TIOMarae
OTpUMYBaTH HOBI 3HaHHs. binbmiicts cydacanx PMIS peanizoBani y Burisizai Beo-
3aCTOCYHKIB. 3a3Buuaii, ¢yHKmioHan PMIS 3ocepemkyeTbcs HaABKOJIO TaKHX
MOXKJIMBOCTEN:

® VIOPABIIHHS paMKaMH, YaCOM, BapTICTIO, PU3UKAMU MPOEKTY;
® VIPABIIHHS IUIAHOM POOIT, pecypcamMu MPOEKTY;
® YIPAaBIiHHS JOKYMEHTAII€0 10 IPOEKTY [2].

PMIS nagatoTh 1HCTpYMEHTapidi mJisi YNpaBIiHHA TEPMiHAMHU TPOEKTY 1
MJIaHYBaHHS, K1 JO3BOJSIOTH OpPraHi3yBaTH poOOYMil 4ac HaWKpaIIUM YUHOM 1
BIJICTIAKOBYBAaTH 3alHATICTh po00YOi KOMaHAW. MOKIMBOCTI MJIaHyBaHHS
JO3BOJISIIOTh 3aKpIIUIATH 3aBAAHHS 32 YYAaCHUKAMH IMPOEKTY, BiICIIIKOBYBaTH
nporpec BUKOHAHHS 3aBllaHb, MPU3HAYATH PI3HUN PIBEHb MPIOPUTETY KOXKHOI 3
3a/1a4, a TAaKOXX YIPaBISATH TEpMiHAMHU peaiizailii mpoeKkTiB. MOXKIUBOCTI IO
YOPaBIIHHS KOMaHJ0K (POKYCYIOTbCSI Ha KOMAHIHOMY TIpOrpeci, CTaTycl
BUKOHAHHS 3aBJaHb 1 YIPaBIiHHI YacOM IMPOEKTY, HEOOXITHOTO Ha BUKOHAHHS
3aB/aHb. TakoX HATAIOTHCS MOMJIMBOCTI JJIs KOOPAMHOBAHOI pOOOTH KOMaHIH,
o0 KOKEH MpAaIliBHUK 3HAB MPO BCl 3MIHU B XOJIl MPOEKTY. 31e01IbIIOT0, 1eh
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¢dyHKI1I0HAT 3a0€3Mevy€eThCs 3a JOMOMOI00 TaKMX 3ac00i1B sIK aiarpama ['anta a6o
MepexxeBull rpadik, CnucKy poOIiT Ta pecypciB mpoekTy. PMIS 3abesneuye
KOMaHJy TPOEKTY €IMHUM 1H(QOPMAIIHHUM ITPOCTOPOM, 1110 € BAXKIUBOIO YMOBOIO
e(heKTHBHOI B3aeMO/11i. BUKOpUCTaHHS Takol CUCTEMH HaJa€ JICIIeBUH 1 HaIIHUN
3acib nepepgauyi 1 36epiranus iHGopmMariii npo npoekt. PMIS 3abe3neuye cxopuiie
s GailiB y BUTJIAI JOKYMEHTIB, KpECleHb, 300pa)Ke€Hb, IO CTOCYHOTHCS
IPOEKTY 1 SIKI BUKOPHUCTOBYIOTHCSI BCIMa YYaCHHUKAMHU MPOEKTY sl JOCTYIY,
YUTAaHHA, JPYKy Ta peJaryBaHHsS MarTepiaiiB BIAMOBIAHO [0 aBTOpHU3aIlii,
CTBOPEHOI aJIMIHICTPATOpPOM MpOoeKTy. 3apa3 PMIS wacTo 3acToCOBYIOTBCS B
KamiTaabHOMY OY/IBHUIITBI BeMMKUMHU 3a0yaoBHUKamHu. [IpoTe, 6arato ¢yHKINH,
sKi1 HagatoTbess PMIS, Oynu 6 mikasi 1 1151 ApiOHUX 3a0yTOBHUKIB, IO TIPAITIOIOTH
B CEKTOP1 MaJIOTO MiANPUEMHHITBA Y OyaiBHULTBI. Llel cekTop oxorutroe pi3Hi
BUM OYJIBHHUIITBA HEBEIMKUX OYJIMHKIB 1 MalluX CHOpyJ (MaJIoNOBEPXOBI
KUTJIOBI OyJAUHKH, Ja9H1 OyIMHKH, KOTEK1, Tapaxki 1 MMOJI.), a TAKOK BUKOHAHHS
PI3HHMX BHUIB PEMOHTHO-OYiBeNbHUX poOIT. Mauti mianpueMcTBa y OyaiBHUIITBI
B YKpaiHi IIUPOKO MPEJCTaBIEHl y BUIJISAAI ApiOHMX OyaiBelnbHUX ¢ipM Ta
OyniBenbHux Opuraj. Bukopuctanus PMIS manumu mignpuemMcTBaMu ChOTOJHI
HE € PO3MOBCIOKEHUM, Yepe3 JOpPOKHEUYy Ta HEOOXITHICTh B HaBYaHHI
BUKOPHUCTAHHS LIUX CUCTEM. MU BBa)KaeMo, 1110 IPOrPAMHUI MPOAYKT, SIKUM Ou
peanizoByBaB 0a30Buil (QyHKIIOHaN KoprnopaTuBHux PMIS (ruianyBanHs,
CXOBHILE (aililiB, KOMyHIKaIlisl), a TAKOX PO3MOBCIOJKYBABCA Yy BUIJISAIl BEO-
CEpBICY 3a NPUUHATHY ILiHY, OyB OM aKkTyaJlbHUM JUJIl MaJIUX MIJINPUEMCTB Y
OyZlIBHUIITBI.

CporojiHi icHye 0araro HOMYJISPHUX YKPaiHCHKUX BEO-CAlTIB y BHUIVISIIL
OyIiBeIbHUX MOPTaliB, SKI HAAAIOTh OE3KOIITOBHI CEPBICH ISl PO3MIIICHHS
TEHJEpiB Ha OyaiBenbHI poOoTu (OyAIBHULTBO OYyIMHKY “Mi  KIKOY,
KOMITJIEKCHUM PEMOHT 1 1oJ1.). [HTerpartisi 6azoBoro gynkiiionary PMIS B takuit
cepBic jgoromorja Ou 30UTBIIUTH TOMYJSPHICTE caMoro OyaiBEIbHOTO BeO-
CepBICY 3 MOMDK IHIIMX TOMIOHHUX pecypciB, Ta Aama O MOMXKIUBOCTI st
MOHeTH3allii BeO-cepBicy, sIKI0 HamaBatu cepBic PMIS sk nmomaTkoBy muiatHy
nociyry. Taka iHTerpariist Jo3BoMiIa O BUKopuctoByBat PMIS sik 3aMOBHUKY,
KWW PO3MICTUB TEHIIEp B BeO-CEpBiCi, TaK 1 BUKOHABIIIO, SIKUW BIATYKHYBCS Ha
MPOIIO3HUIII0. 3aMOBHHUK OTpUMAE 3pYUHUH 3aci0 /711 KOMYHIKAIlll 3 BAKOHABIIEM,
3aci0 MOHITOPUHTY POOIT IO CBOEMY MTPOEKTY, & BAKOHABEIb, 31 CBOTO OOKY, 3aci0
TS 3BITYBaHHS TIEpe]l 3aMOBHUKOM.

Cumcok Jireparypu:

1. Project Management Institute PykoBoactBo k CBoay 3HaHHMH IO
ynpasienuto npoexkramu (Pykosoactso PMBOK) / Project Management
Institute. — 2013. — 5-e uznanue. — 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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YK 004.89
Jlomanenbka 1.M.
JOIEHT KadeapH 1HTEICKTyaIbHUX Ta IHPOpMAIIHUX CHCTEM
KwuiBchkuii HartioHaapHUM yHIBepcuTeT iMeH1 Tapaca IlleBuenka
YaockoHAJTEHHS 3MiCTY JUCHMILTIH cneniagizanii « IITyuynuii iHTeJeK D)
3aco0aMM XMapHUX TE€XHOJIOTIi

XMapHi TEXHOJOTIi CTajdu MOXJIMBI 3aBISKH OYypXJIUBOMY PO3BUTKY
amapaTHOro 3a0e3MEYEeHHs: MOTYXHICTh MPOLECOPIB POCTe 3 KOXKHHUM JIHEM,
PO3BHUBAETHCS OaraTosiepHa apXiTeKTypa, 3pOCTAI0I0Th OOCATH JKOPCTKUX JUCKIB,
IHTepHeT-KaHAMM CcTanu Habarato mmwupiie 1 mBuame. CyTHICTD XMapHUX
TEXHOJIOT1H MoJIsirae B IepeHeceHH1 00pOOKH JaHUX 3 IEPCOHAILHUX KOMI'TOTEPIB
1 pobounx craHmiii Ha cepBepu BcecBiTHROI Mepexi. KopuctyBau He kymye
OO0YHCITIOBAJIbHI MPOTpaMH Ta KOMIUIEKCH, a BHUCTYyMA€ SIK iX OpeHmap, SKOMY
Ha/Ial0ThCsl Pi3H1 NOCIyTrd. TakuM 4nHOM, XMapa - 11e He caM [HTepHeT, a Bech TOH
HaOlp amapaTHOro 1 MporpamMHOro 3a0e3nedeHHs, KUl 3a0e3neuye oOpoOKy Ta
BUKOHAHHS KJIIEHTCHKUX 3a7a4. PeasisiMu cbOTroIeHHS € 3pOCTaHHs OIMYJIIPHOCTI
XMapHUX TexHojorid B Outbmiocti IT-kommaniit 1 moTpeba B kBamiiKOBaHUX
daxiBIgX B gaHii chepi.

[lle onHI€IO TEHAEHLIEIO, SIKa CTPIMKO PO3BUBAETHCS 1 3aXONUiIa Maixe
BECH CBIT € BIIPOBAKCHHS B O13HEC TEXHOJIOTIH IITYYHOro iHTENeKTy. ChOroaHi
TEXHOJIOT1i IITYYHOrO 1HTEJIEKTY 3HAXOAATh 3aCTOCYBAaHHS B MEAMIIMHI, PUTEHIII,
(p1HaHCOBOMY CEKTOp1, BUpOOHHUITBI Ta 3a0e3nedeHHi Oe3neku, B 3MI Ta 1Hmmx
ramy3sx. [loenHaHHS MTYYHOTO I1HTENEKTY, MAIIMHHOTO HaBUaHHS 1 JaHUX,
30epekeHrX 3a JOMOMOTOI0 XMAapHUX TEXHOJOTIH, MPHU3BEJIO 10 TOro, HIO0 i
IITYYHOTO 1HTEJIEKT, 1 JIIOJAX MOXKYTh aHaIi3yBaTH 1 30upaTu OUIbLIE JaHUX, HIXK
Oynb-kosnu panime. [lo cyTi, moeAHAHHS IUITYYHOTO I1HTEJEKTY BXKE CTajo
3BUYHOIO YaCTUHOO HAILIOTO MOBCAKIEHHOTO KUTTSI.

lotytoun cremianmicTiB HampsiMy miaArotToBku «Komm’toTepHi Haykuy,
CydacHI YHIBEPCHUTETH IOBHMHHI MOAOATH PO BIIPOBAKCHHS B HaBUYaJIbHUUN
npolec MUCHUILIIH, ki 0 3a0e3nedyBanu MaOyTHIX (axiBiiB TEOPETUYHUMHU
OCHOBAaMH Ta MPAKTUYHUMH HaBHUYKaMU pOOOTH 3 XMapHUMU TeXHOJIOTisiMuU. Kpim
TOTO, OCOOJMBA yBara TMpU MIATOTOBII MalOyTHIX (DaxiBIiB 31 MITY4YHOTO
IHTEJEKTy TOBMHHA NPHUAUIATACH XMapHUM IaTdhopmam, [kl IPOMNOHYIOTh
HIMPOKHI apceHal CydyacHUX 3ac001B MAIlIMHHOTO HABYAHHS.

Tak sk icHye 0Oararo I1HCTPYMEHTIB MAallMHHOTO HaBYaHHS BapTo iX
po3auuTu Ha mnatdopmu 1 616mioreku. [lnardopma Hanae Bee, 110 MOTPIOHO AJIA
3alyCKy MPOEKTY, B TOM 4yac K 010110TeKa Hala€ TUTbKUA TUCKPETHI MOKIIUBOCTI.
OmnnaitH-uiaropMu  MOXKYTh HaJaTH BCl Ti MOKJIMBOCTI, SIKI JIOCTYNHI B
IHCTPYMEHTAX MAIIMHHOTO HABYAHHS 1 HABITH OUIbLIE, TaK SK PO3POOHHKAMU
Takux iargopm € kpamii ¢axiBii B i cdepi. Taki mmardhopmu HagaroTh
MO>KJIUBOCTI JUIsl 3aBEpPIUEHHS MPOEKTY MAIIMHHOIO HaBYAaHHA BiJl MOYAaTKy O
KIHIIA. A caMe, aHaji3 JaHUX, MiATOTOBKA JaHUX, MOJCIIOBAHHS, OIliHKA 1 BHOIp
anroput™My.  OCHOBHI TpaBIll Ha PUHKY XMapHHUX IJIaTGOPM MAIIHHHOTO
HaByaHs[1]:
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Google AutoML 6a3yeTbcsi Ha HallCyyacHIIIMX JOCTKEHHAX KommaHii Google.
AutoML - 11e HaOip iIHCTPpYMEHTIB MAIlIMHHOTO HABYaHHS, SIKUH JTO3BOJIUTH JIETKO
HAaBYaTH BHUCOKOIPOAYKTHUBHI TJIMOOKI Mepexki, He BUMararouu BiJ KOpHCTyBaua
MaTH HISIKUX 3HaHb MO TIHOOKe HaB4yaHHsA abo Al; Bce, 10 BaM MHOTPiOHO,
Bu3HavaroThcss JaHuMu. B cepsici Cloud AutoML xkopuctyBadi MOXKYTb
CTBOPIOBATH CBOI MOJENi 3a HONOMOrow rpadiunoro intepdeiicy. Moro
0COOJIMBICTB TOJISITAE B TOMY, 110 KOPUCTYBa4 3aBaHTaKy€ B HHOTO BUX1IHI JaHI 1
po3Mivae iX, aje ONTUMI3AIIEI0 apXITEKTypH MO JJIsi KOHKPETHOTO 3aBAaHHS
3alMa€ThCs] HEMPOCETD.

WatsonAnalytics komnanii IBM npomnoHye MOXIMBOCTI MPOTHO3HOTO
aHaJti3y Ta Bi3yamizauii JaHuX, 1 JianoroBuil Tum intepdeiicy. Bona aBromatnyno
poOUTH CKIAQgHy MaTeMaTWKy, W00 TMOKa3aTh HauOuIbm 3Ha4yymli (akTH,
3aKOHOMIPHOCTI 1 BIJHOCHMHHM. be3KOIITOBHAa Bepcisi NPOMOHYETHCS 3
0OMEKEHHSIMH Ha 0OCSTH JIaHUX.

Amazon Machine Learning - me cepsic, SKHH Haga€ MOXIIMBOCTI IS
PO3pOOHUKIB BCIX PiBHIB KBalidiKallii BAKOPUCTOBYIOUN TEXHOJIOT1I0 MAIITMHHOTO
HaBuaHHsA. Amazon Machine Learning Hajgae IHCTpyMEHTH Bizyamizamii 1
MaNCTPiB, SIKI BEIyTh BaC yepe3 Mpolec CTBOPEHHS MO/IE 1 MAIIMHHOTO HAaBYaHHS
6e3 HeoOX1THOCTI BUBYEHHS CKIIQJHUX alITOPUTMIB 1 TexHoJorii ML.

BigML - 1ie mutatopma MaIllMHHOTO HABYAHHS HA OCHOBI XMapH 3 IPOCTUM
y BUKOpHUCTaHHI rpagiyHuM iHTepdericoM. BoHa Takox Hazlae MpocTi MEXaH13MU
IUI. BKIIFOYEHHSI CTBOpeHuX mozenerd B ponatku udepe3 REST API. Ilocnyry
MO’KHa BHUKOPUCTOBYBAaTHM B PEXHMMiI BHUPOOHHIITBA a00 B PEXHUMI PO3POOKH.
Pexxum po3poOKkH € Oe3KOIITOBHUM, aje OOMEXKYEThCS pPO3MIpOM 3aBAaHb, SKI
MO>KHa 3aBEpIIHTH.

Azure Machine Learning - xmapHuWii cepBic Al BHUKOHAHHS 3aBlaHb
IIPOTHO3HOI aHAIITHUKH, 3a JOTIOMOTOI0 SIKOT'O MOYKHA JIETKO CTBOPIOBATH MOJIETII 1
IHTErpyBaTu iX B MPOMHMCIIOBI pilieHHS. Bu 3mMokere mBuAKO 1 0€3 JA0mMOMOTU
CHeIiajJbHO HABYCHUX aHAJITUKIB MEPEBIPATH Pi3HI TIIOTE3U, BUKOPUCTOBYIOUU
TUJIBKA 1HTEpHET-Opay3ep Ha OyIb-IKOMY KOMM'IOTEpi B OYy/b-sKiil TOYIIl CBITY.
[Ile omHa mepeBara - 1€ MOXJIMBICTh PO3POOKH MOOUIBHOTO 3aCTOCYHKY, IO
BukopucToBye Azure ML B posi back-end cepsgicy.

Cnucok nitepaTypu:
1. Apriko M. E. Ounaitn mnatdopmMu MallMHHOTO HaByaHHA // Monoaui
BUCHUH. - 2016. - Nel2.4. - C. 11-13. - URL
https://moluch.ru/archive/116/32168/ (nata 3Bepuenns: 13.03.2019).
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V]IK 004.8
Heminos IL.T.

Kanmunar TexH. HayK, JOIEHT, JOIEHT Kadeapu iHPOpMAIIMHIX TEXHOIOTIN
KuiBchkHii TOProBeIbHO-€KOHOMIYHUM YHIBEPCUTET
Ouinka Ta Big0ip mpoekTiB 32 10MOMOTI0I0 HEYITKMX MHOXKHH

[Ipouiecu po3poOKK, BOPOBAKEHHS Ta YHOPABIIHHIM MPOEKTAMU €
CKJIQJIHUMU, TPUBAJIMMH, OaraToBapTICHUMHU Ta pecypcHoMicTKuMU. EdexTruBHe
MUTAaHYBaHHS Ta YIPaBIiHHS MPOEKTaMH NMOTpeOye BpaxoByBaTH 6e3:iu (hakTopis,
SKI XapaKTepHU3yIOThCS  BHUMAJAKOBICTIO, WMOBIPHICTIO, OaratoBapiaHTHICTIO,
HEMOBHOTOIO Ta HEBU3HAYEHICTIO.

Sx mpaBuno, Uil BUpINICHHA 3aBAaHb €(EKTHUBHOTO TIUIaHYBAaHHS Ta
YIOpaBIiHHS MPOEKTAMHU 3aIy4a€ThCS anapar Teopii iMoBipHocTel. OHaK B psIi
CUTYyalliil, 3aCTOCYBaHHSI TEOpii MMOBIPHOCTEN MNPEACTABISETHCS HEAOCTATHHO
KOPEKTHUM 1 0OrpyHTOBaHUM. [IpHunHOIO IbOTO € HeCcTaya HasBHUX JIaHUX, L0
HE J03BOJII€ 3 JIOCTATHIM CTYIEHEM BIEBHEHOCTI BCTAHOBUTHU aJ€KBATHICTb
oOpaHOi s ommcy cuTyamii  #WMoBipHicHOT Moxaeni  [1].  CydacHuwm
MEPCTIEKTUBHIM HAMPSIMKOM MOJICTIOBAHHS PI3HOTO BUAY HEBHU3HAYCHOCTEH €
TEOpisl HEYITKUX MHOXMH. B paMkax Teopli HEUITKUX MHOXHH PO3POOJIEHO
MeToau (opmainizallii Ta MOJEIIOBaHHS MIPKyBaHb JIIOJUHU, TAKUX MOHAThH SIK
"O1IBII-MEHIIl BUCOKUM piBeHb 1H(IIsAIT", "CcTiiKe MOT0KEHHS Ha PUHKY", "OLIbIIT
miHHUK" Ta 1H1e. CTOCOBHO /10 Mpo0jieM IJIaHyBaHHS Ta YIPaBIIHHS TPOCKTaMU
13 3AJIy4eHHSIM TEOpIi HEYITKMX MHOKMH MO>KHA BUJIIJIUTH HACTYIIHI TUIH 3a/1a4:

- BU3HAYCHHS B HEUITKIN (OPMI TOYATKOBHUX KUIBKICHUX MOKA3HUKIB
Ta BHUKOHAHHS HaJ HUMH HEYITKHX OIlepalliii 3 METOI OTPUMAaHHS KIHIIEBHX
MOKA3HHKIB MPOEKTY Y BUTJISIA1 HEUITKUX YUCET,;

- OLIIHKA SIKICHUX IMOKAa3HUKIB IPOEKTY HA OCHOB1 HEUITKUX MHOXUH;

- BUPOOJICHHSI pIIIEHb [0 MPOEKTY Ha OCHOBI HEYITKOI JIOTIKH
(KOHCTpYIOBaHHS HEYITKOT €KCIIEPTHOI CUCTEMH ).

[Tepmuii THO 3a7a4 MO KOXKHOMY ITOYaTKOBOMY IapameTpy IOTpeOye:
BU3HAYEHHS  HI)KHBOTO, BEPXHBOIO Ta HAWOUIBII BIPOTITHOTO 3HAYECHHS;
BIJIMOBIIHUX (PYHKI[IM IPUHAJIEKHOCTEN; CTBOPEHHS MO KOXKHIN 3 HUX MHOXHUH .-
piBHS Ta (opMyBaHHS Ha iX OCHOBI 32 BIAMOBIAHMMH (HOpPMyJaMU MAaTpULI
JOCTOBIPHMX  3Ha4€Hb  BHUXIJIHOTO  TMOKa3HWKa. [Jpyruid Tum  3ajmad
BUKOPUCTOBYETHCS TIPU OIIHII SIKICHUX TOKA3HUKIB 1HBECTHUIIIMHOTO TPOEKTY.
[IpuknagamMu TakuMX TMOKA3HUKIB MOXHA Ha3BaTH 1HHOBALIIMHICTH MPOEKTY,
BIJIMOBIHICTh MPOEKTY CTPATET1UHUM IUISIM KOMIIaHIi, €KOJIOTTYHICTh POEKTY,
BIUTUB Ha pemyrtamito ¢ipMu  Ta iHmeE. SKICHI TMOKa3HUKH 3a3BHYai
MIPEACTABISIIOTHCA Y BUMIISIII OambHOT OIIHKH, IO MPOCTABISIETHCS OJHUM a0o0
JeKUTbKoMa ekcrnepramu. Hajam OanpHa IIKajia TIEPEBOJUTHCS B YHUCIIOBY. 3
qucen, sKI OTpUMaHl 3a PI3HUMHU MOKa3HUKAMU OIHOTO MPOEKTY, (hOpMyeThCs
OJINH YMCJIOBUH MOKAa3HMUK, 1 IaHa 3arajibHa OI[IHKa BUKOPUCTOBYETHCS B IIPOIIEC]
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paHKUpyBaHHS TPOEKTiB. [losBa HEYITKUX MHOXUH JO3BOJIMIO 3POOUTH
IpoLeAypy Mepexody Bia OaimbHOI MIKaTKd 1O YKCIOBOI OUTBII THYYKOIO 1
aJICKBATHOIO JI0 MUCJIEHHS JIIOJUHU-EKCIepTa. Y pasi, KOJM TMPHU OI[IHIOBAHHI
MPOCKTY PO3MVIIAAETHCS KIJIbKa IOKA3HUKIB, SIK SIKICHUX, TaK 1 KUIbKICHHX,
3'IBIIIETbCS HEOOXITHICTh B 3BEJICHHI HAaOOpPY OTPUMaHUX OIIHOK JI0 OJHIET
3aranbHOI (IHTerpanbHOi) oIiHKH. [Ipormec 3BeaeHHS mependavyae BUKOHAHHS
TaKHX JIH: 3HAXOJKEHHS BIIHOCHOI Bard JijIs KOXKHOI'O MOKA3HHUKA, OILIIHIOBAHHS
KOXXHOTO TOKa3HUKA MPOEKTY HEUITKUM YHCIOM; HOPMYBAHHS KUIbKICHUX
MOKa3HWKIB, arperyBaHHS HEYITKUX OI[IHOK IMPOEKTY 13 3aJlaHUMU Baramu 1
OTpPUMaHHS 3arajbHOI OIiHKK IpoekTy [1]. Tperiit Tun 3amad morpedye modya0BU
CHUCTEMH HEYITKOTO BUBEICHHS, SKE TIOB’S3aHO 3 BHU3HAYCHHSIM BXIJIHHX Ta
BHUXIJTHUX [TapaMeTPiB, BIANOBIIHUX iM JIHIBICTUYHUX 3MIHHHMX Ta TEPM-MHOKHUH
y ¢opmi BU3HAUYCHHX (YHKIIH MPUHAIECKHOCTEH, aJIrOpUTMY HEYITKOIO
BuBeaeHHsA (Mamdani, Tsukamoto, Sugeno HynboBOro abo MepIoro MOPsAKY,
Larsen) ta  ¢opmyBaHHS TmpaBwil BUBEACHHA Yy (OpPMI BUCIOBIIOBAaHb 3
BUKOPUCTAHHAM JIOTTYHUX onepauiil. [1o0y10By cucTeMu HEUYITKOrO BUBEIICHHS
MOJKHa peajlizyBaTd B cepenoBuine mnakery Fuzzy Logic Toolbox cucremu
MATLAB.

Jnst  oTrpumaHHsi  OUlbIl  OOTPYHTOBAHMX  MapaMmeTpiB  (PyHKIIH
MPUHAIEKHOCTEN JUIS JIIHTBICTUYHUX 3MIHHUX HAa OCHOBI €KCHEPHUMEHTAIBHHUX
JAHUX Ta TPOBEJEHHS HEYITKOrO JIOTIYHOTO BUBEACHHS HEOOXIAHO 3aTy4dUTH
TEXHOJIOT1i HEUITKMX HEUpOHHUX Mepexk. [loOyaoBy amanTUBHOI HEWPOHHO-
HEYITKOI CHCTEMH BUBCJICHHS MOXKHA peajli3yBaTH B CEpeoBHUIII T'padidyHOTO
penakropa ANFIS Editor makety Fuzzy Logic Toolbox cuctemu MATLAB.

TakuM YMHOM, 3aCTOCYBaHHS TEOpli HEUITKUX MHOXHUH BIAKPUBA€E HOBI
METO/M 1 MOKJIMBOCTI JJI1 BUPILLIEHHS 3aBAaHb OLIIHIOBAHHS MPOEKTIB. [ HyUKICTh
1 MOTYXHICTh METOIB TEOPii HEUITKUX MHOXHH JIO3BOJISIIOTH PO3IISAATH iX SK
NEPCIEKTUBHUM 1 e(peKTUBHUI 3aci0 JUIsl BUPIIICHHS Pi3HUX 3aB/JIaHb YIPABIIHHS
MIPOCKTaMHU.

Cnucoxk Jgireparypu:

1. 3acTtocyBaHHs Teopii HEUITKMX MHOHH J10 3a1a4l (opMyBaHHs opTdens
npoekTiB. Pexxum mocrymy: https://docplayer.ru/33673581-Primenenie-
teorii-nechyotkih-mnozhestv-k-zadache-formirovaniya-portfelya-
proektov-1.html

2. Cepsicu MATHCAD 14: peamizamis TEXHOJOTIH  E€KOHOMIKO-
MareMatudHoro mogmemroBaHus. Jlexmis 6. Heuitki mMHOXUHH. Pexum
noctymy: https://www.intuit.ru/studies/courses/3681/923/lecture/22883
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Oco0MBOCTI 32CTOCYBAHHSA KOMII’IOTEPHOT'0 MOE/IIOBAHHS

71 IOKPALleHHS] HABYAJIbHOI0 Mpolecy

BrnpoBapkenHs iHQopmaliiiHuX TEXHOJIOT1M B HABYIBHUM MPOIIEC Halae
MOJIMBICTh BUKOPUCTOBYBATH Cy4acHI METOJIU HAaBYAHHS: €JIEKTPOHHI KYpCH,
KOMIT FOT€pHU30BaHi J1ab0opaTOpHI CTEHIU, METOJIU AUCTAHIIIHOTO HaBYaHHs. B
KJIACHYHOMY BapiaHTI JJIsl IPOBEJCHHS JaOOpaTOPHUX Ta MPAKTUYHUX 3aHATH 3
KOMIT IOT€pHOT CXEMOTEXHIKHU HEOOX1IH1 creranaizoBaHi CTCH]IH,
BUMIpIOBaJIbHA amaparypa Ta HasBHICTb BIANOBIJAHOI €JIEMEHTHOI Oa3H.
BukopucranHs x BIAIOBIIHOTO IPOTPAMHOTO 3a0€3MeUYEHHS 3 KOMIT FOTEPHOTO
MOJICTIFOBAHHS HAJa€ MOKJMBICTh MPOBOJAUTH AOCHIAKEHHS Y BIpTyalbHOMY
CEepelOBUINNl 3 MOXJIIMBICTIO BHECEHHS 3MIH B IMpOLEC MOJEIIOBaHHSA B
pearbHOMY BUMIpI Hacy.

Ha nanwnit yac mist KOMIT FOTEPHOTO MOJIENIOBAHHS €JIEKTPOHHUX CXEM Ta
NPUCTPOIB BUKOPUCTOBYIOThCS Tak 3BaHi Spice-cumyistopu: OrCAD, Micro-
Cap, NIMultisim Ta iami. Po3poonukom NIMultisim € xommnanisi National
Instruments. 3a manuMu Kommadii, mnporpamMuuii npoaykT NIMultisim
BUKOPUCTOBYETHCSI B HaBYAJIBHOMY IMpolleci yHiBepcuTeTamMu CrHosrydeHuX
[ItaTiB AMEpUKH Ta IHIINX KPaiH CBITY.

3acToCcyBaHHS KOMII IOTEPHUX BIPTyaJIbHUX Ja00OpATOPIiii B HABYAIbHOMY
mpolieci ycyBae npoojemy 3ade3rnedeHHs KOKHOTO poO0doro MicIisd pealbHUMHU
CTEHJaMU Ta BHUMIPIOBAJIBHOIO amapaTtyporo, JO3BOJISIE  MOJENIOBATU
pPI3HOMAHITHI €JEKTPOHHI CXEMH Ta JOCIIKYBaTH IX PEXKUMH pOOOTH,
MPOBOJUTH JAETaJbHHUI aHali3 OTPUMAHUX pe3ynbTariB. Taki mabopaTopii
HAJal0Th MOXJIMBICTh HaBYAJbHUM 3aKjajaM 3HAYHO MOKpAIlyBaTU METOAMKY
HaBYaHHS Ta PO3BUBATH y CTYJEHTIB HABUYKH KOMIT FOTEPHOTO TOCIIIKCHHS.

Bukopucranus BipTyadpHHX J1abopaTopii mpW TPOEKTYBaHHI Ta
JOCHIIKEHH1 €JEKTPOHHUX CXEM Mae€ IMepeBary B TOMY CEHCI, 1110 MOMHJIKOBI
3’€lHAaHHA B CXEMi, BHUKOPUCTaHHS HEBIANOBIAHUX €JEMEHTIB NpHU
MOJICJIIOBaHHI HE Hece HEeOe3MeKH MOPYIICHHS CXEM Ta YPaKEHHS eJIEKTPUIHUM
ctpymoM. HeBipHe mia’eqHaHHS BHUMIPIOBAIBHOI amapaTypu HE 3arpoxkye
BUXOJOM 1i 3 Jlaay, IO MOXe€ Bi0yBaTHCS NpPH BUKOPUCTAHHI pEaIbHUX
1a00paTOpHUX CTEH[IB Ta BUMIPIOBAJIBHOI amaparypu. MeToro MNpoBeaeHHS
71a00paTOpHUX MPAKTUKYMIB y BIpTyalibHIM J1a0opaTopii € 3aCBOEHHS HABUYOK
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po0OOTH 3 BipTyaJdbHUMHU MpUITIATaMHU, ONAHYBAHHS METOJAUKUA KOMII IOTEPHOTO
MOJICIIOBAHHS Ta JOCHIJKEHHS eJeKTpOHHUX cxeMm. [[nsg 3abe3neueHHs
MPOBEACHHSI Ja0OpaTOPHOTO MpakTUKyMmMy 3 gucuuiuiinn «Kowmm ioTepHa
CXEMOTEXHIKa» IPOIOHYETHCS 3aCTOCYBAHHS HPOTPAaMHOIO  KOMIUIEKCY
KOMIT' FOTEPHOT'O MOJICTIIOBAHHSI EJICKTPOHHHX CXeM Ta mpuctpoiB Multisim
koMmmaHii po3poonuka National Instruments. KoMmnanisi-BUpoOHUK BHITyCTHIIA
0e3komToBHY Bepcito mporpamu Bepcis NI Multisim Analog Devices Edition,
AKa Ma€ Jiie OOMEXEHHsI MO 3aCTOCYBAHHIO KUIBKOCTI €JIEMEHTIB B OJHIN
cxemi. Jlana mporpama BUKOPHUCTOBYE cTaHaapTHui iHTepdeiric Windows i €
Iy’K€ 3pYYHOIO Y BUKOPHUCTAHHI.

[Iporpama micTuTh BenuKy 010J110TEKy €JIeMEHTHOI 0a3u, sika BKIIIOYAE
MMaCHBHI €JIEMEHTH, aHAJIOT0B1 Ta MU(POBI MIKPOCXEMH, €JIEMEHTH >KUBJICHHS,
KOHTPOJIEPH, IO JI03BOJISIE MOJENIOBATH EJNEKTPOHHI cxeMu. Takox ICHYe
MO>KJIUBICTh JOTIOBHEHHS CTaHAAPTHOI 010JII0TEKH BJACHUMU KOMIIOHEHTaMHU.
AHami3 (QyHKIIOHYBaHHS CXeM 3a0e3neuyeTbcss HAO0OpOM PI3HOMAHITHUX
BUMIpIOBaJIbHUX NpuiaiB. [[porpaMa Hasiae MOXIUBICTh 30€peKeHHS 310paHoi
CXEMHU ISl MOJAJIBIIOI pOOOTH Ta BUKOPUCTAHHI i MPH MOJIEIIOBAaHHI OLIBII
ckJagHux  npuctpoiB. Ilpoumec  MonentoBaHHS — CXE€MH, M1 €IHAHHS
BHUMIPIOBAJIbHUX MPUJIAJI1B, BAKOHAHHS BUMIPIOBAHb Ta OTPUMAaHHS pe3yJIbTaTiB
B11I0YBa€THCS 32 TUMU K MPAaBUJIAMU, 110 1 B pealbHUX YMOBAX.

[lepenbaueHo BeNUKY KIIbKICTh PEXKUMIB aHaJI3y JAHUX €MYJSIli, Bij
IPOCTUX JI0 CaMUX CKJIaAHUX. 3BUYailHO, BIPTyaJibHE MOJIEJIOBaHHS HE B 3M031
3aMIHUTH HAaTypHOTO MOJEJIOBAHHS Ta JAOCIHIJKEHHS, aJ)K€ B pealbHOMY
JOCIIKEHH] HEOOX1THO MPOBOUTH HAJAIITYBAaHHS €EKTPOHHUX CXEM JJIS iX
npaBUibHOTO (yHKIIOHYBaHHs. [IpoTe BHOpoOBamXEHHS Ta  3aCTOCYBaHHS
BIpTyaJIbHOTO KOMII FOTEPHOTO MOJIEIIOBAHHS /I MPOBEACHHS Ta00paTOpHUX
MPAaKTUKYMIB 3HAYHO PO3UIUPIOE MOMKIHUBOCTI MPOBENCHHS TOCTIIKEHb Ta
3HUXKY€E 3aTpaTu. Taki j1abopaTtopHi MICIS JIETKO MIIJAIOTHCS MOJEpHi3allii,
3a0€3Me4yI0Th MOJKJIMBICTh YPI3HOMAHITHEHHS Ta YCKJIAJHEHHS 3aB/IaHb.

Cumucok Jireparypu:

1. l'opOatiok P. KoMn’toTepHe MOJENOBaHHS y MiATOTOBIII MaiOyTHIX
IHKeHepiB-neaaroriB o npodeciitnoi aisspHOCTI. // Haykosi 3anucku. Cepis:
[Tenarorika. — 2009. — Ne 3. — C. 222 — 229.

2. Xepuutep M. E. Dnexrponnoe moaenupoanue B Multisim / M. E.
Xepautep. — M. : IMK, 2010. — 488 c.
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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
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 VisualARQ 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
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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:

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.

V]IK 378.147
TIosnenkoB B.I'., Jlomanenpska |.M., Xposaenko B.M.

KwuiBcbkuil HarlioHAILHUIA YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTypH, Y KpaiHa
BuB4yeHnHsi 02a30BMX TEXHOJIOTiH KPOCIJIAT(GOPMHOI0 NPOrpaMyBaHHA
B nanuii 4yac, B HasgBHOCTI TEHJEHLIS PO3BUTKY I1HTEpOINEpadeIbHOCTI
(interoperability) mnardopm i cyMmicHOCTI TeXHOJIOTiH. ba30BUMU € TEXHOJIOTI, sKi
peanizyloTh NPOTOKOJU BimjganeHoro Bukiauky mnpoueayp (RPC - Remote
Procedure Call) cranmaptu3oBanuMm i Bix miarGopMu HE3aICHKHUM CIOCOOOM.
[Ipu BUKOpHUCTaHHI TAKUX TEXHOJIOT1H 3BEPHEHHS JI0 CEPBICY B BIAJATICHOMY BY3JTi
BUIJISIIA€ K 3BUYAWHUN BUKJIMK MTpoLieypy (MeToAiB BiggaieHux o0'ekTiB). [Ipu
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BUKIIMKY BifjaaneHoi mpoueaypu, nporpamu RPC BupoOnsioTh mepeTBOPEHHS
¢opMaTiB JaHUX KII€HTa B MPOMDKHI MallMHHO-HE3aJIekH1 (opMaTH, 1 MOTIM
NEepeTBOpeHHs y QopmaTH JaHux cepBepa. [lpu mepemayi BiAMOBITHUX
napameTpiB BUPOOIISIOTHCS 3BOPOTHI IEPETBOPEHHS.
3acobu RPC, B sikux, micTUThCs Bcsi iHGoOpMallis npo creuudiky amapaTypu
JIOKAJIbHOT MepexXi Ta MEpPEXKEBUX MPOTOKOJIB, TMEPEBOJUTh BHKIUK B
MOCITIIOBHICTh MEPEXKEBUX B3aemomin. Tum cammm, crenudika MepeKHOTO
CEpeIOBHUIIA 1 TPOTOKOJIIB XOBAETHCS Bl MPUKIIATHOTO MPOrpamicTa.
[Iporpamue 3abe3neueHHs, 110 3a0e3neuye 3B'130K Mixk 00'ekTamu 3acobamu RPC,
Ma€ J103BOJISATH:
* 3HaiitH Bigganenuii 00'ekt 3a OO'ektHiii [Tocunanusm (IOR - Interoperable
Object Reference),
* BUKJIMKATH METOJl BIJJAJIEHOr0 00'€KTa, TEpe/iaBild HoMy BXiJHI MapaMeTpu
(marshaling parameters),
* OTpUMATH TIOBEPTAETHhCS 3HAYCHHS 1 BUXOIATH mapamerpu (unmarshaling
parameters).
Jlns nmpaktranoro BuBueHHs RPC ctynenTam, B pamkax kypcy Kpocmnatdopmue
nporpamyBaHHs, Oyna 3ampornoHoBaHa Texwnosorisi Enterprise Java Beans.
KommoneHnTHa apxiTekTypa st po3poOKH 1 pO3ropTaHHs pO3NOAUICHUX Oi3HEC-
J0JaTKIB, 3aCHOBAHUX Ha KOMIOHEHTaX. KoXeH Takuii KOMIIOHEHT BUKOHY€ETHCS
MiJ YNOpaBJIIHHAM cepBepa JOJATKIB 1 HaJae CEpBICM CHUCTEMHOIO PIBHSA
(MHOTOTIOTOYHOCTh, MEXaHI3M TpPAH3aKIHM, 1H.), 3aJHINIAIOYUCHh MPU [HOMY
IPO30PUM JIsl pO3POOHUKA TOJATKIB.
Jlana TeXHOJIOT1s BUMarae BiJl pO3pOOHMKa peai3allli HACTyITHUX €JIEMEHTIB:
1) InTepdeiiciB EJB -kommnoneHTa, 1110 320€3Me4y0Th B3a€MOIII0 TPUKIAIHUX
METO/IIB OJIMH 3 OJIHUM HE3aJIe)KHO B1J] OTOUYIOUHUX iX OMEepaIlifHuX CUCTEM 1 MOB
peaizarii
* Bignanenuii intepdeiic (Remote Interface) -susHauae npukiiaaHi METOIH,
sx1 EJB KOMIIOHEHT sIBJIsSI€ 30BHINIHIM JIoAaTKaM. 30BHIIIHI 11O BITHOIIEHHIO
no EJB nmojmaTku BUKIMKaIOTh METOAM BiAJalieHOro 1HTepdeicy, a
OTPUMYIOTh IIi METOJM BOHHU 3a JOMOMOTrOI JOMAIIHLOTO 1HTEpdeincy
(Home Interface).
» Jlomammniii inTepdeiic (Home Interface) Buznagae meTonu CTBOpEHHS
HOBUX KOMIIOHEHTIB, BMJIaJIEHHS Ta TMOIIYKY ICHYIOUMX KOMIIOHEHTIB,
JOCTYTHI 3 I0AATKIB, 30BHIIIHIX O BiHOIIEHHIO /10 KOHTelHepa EJB,
o Jlokaneuuit intepdeiic (Local Interface) Busnawae mpukiIamgHi METOIU
EJB, ki MOXyTh BHKOPUCTOBYBATHUCS IHIIUMH KOMIIOHEHTaMH,
PO3MIIIEHUMHU B TOMY K KOHTeitHepi EJB
2) leckpunTop po3ropraHHs -kKoHTelHepu EJB HeoOXinHO HamaTu 10AaTKOBY
1H(pOopMaIio PO KO)KHOMY KOMIOHEHTI1 y BUrisiai XML,
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3) Kuientchkmuii gomarok - byae miakmiouatucs 10 KoHTedHepa EJB,
OTPUMYBATH TIOCWUJIAHHS Ha BiAnaieHuil iHTepdelic KOMIOHEHTa, BUKIUKATU
METO]T OTPUMAaHHSI JaHUX, a TAKOX Bi3yalli3yBaTu ab0 pO3ApyKOBYBATH 1ii JaH1 Ha
KJIIEHTCBKOMY KOMII'FOTEPI.

4) Ilporpamuuii intepdeiic 10 6a3u FaHUX. Y HbOMY HEOOXIHO peasi3yBaTH
METOJ, KU JO3BOJIUTH BHUKOHATH NIEAKy BHOIpKY 3 0a3u maHux. Takox Oyme
MOTPiOHO MiAKIIYeHHs HeoOXiHOTro ApaiiBepa 10 0a3u JaHUX.

Jlns  BiampairoBaHHS TPUKIAQAIB, BHUKJIAJIEHUX B JICKIISAX, HEOOXigHO Oyi0
po3ropuytu HactymnHe [10:

Java 8; Cepsep nonatkis (kouteitnep EJB); Cepenoruiiie po3pooku - Eclipse-
WTP (Eclipse Web Tools Platform); ¢ murarin XDoclet -BukopucTtoByeThest pu
po3ropranHi 00'ekTHHX KoMItoHeHTiB (Entity Beans) EJB B 6a3i nanux; CYB/] -
(Oracle Database 9i, MS SQL).

BignoBigHo crtyneHTam Oyio HEOOXIHO CaMOCTIMHO BHUBYMTH BIJANOBIIHI
KEpPIBHUIITBA 1 OCBOITH MPUHOMU poOOTH 3 3a3HaueHuM [13.
Cnucok JitepaTypu:

1. https://java.com/en/download/win10.jsp
2. http://jbossas.jboss.org/downloads

YK 004.42
Kuiscbka K.1.
Kannunar TexH.. HayK, AOLEHT, AOLEHT Kadeapu iHPopMalliifHUX TEXHOIOT1N
KuiBcbkuil HallloHAJIbHUN YHIBEpCUTET OYIIBHHUIITBA 1 apxiTekTypH, Kuis
IIpo6aemu 3acTocyBannsi Bim-TexHousorii B OyaiBesibHil ramsysi
[IpoGnemMu  1HHOBAIIKHOTO TMIAXOAYy JO TPOEKTYBaHHS 00 €KTIB
OyIIBHMIITBA CTalM BKpad BaxauBUMHU. [Iporecu OyAiBenbHOT AiSUIBHOCTI 3a
OCTaHHI JNECATWIITTA (DYHKI[IOHAIBHO HE 3MIHWINCS, OJHAK TEXHOJOTIYHO Ta
OpraHizaiiifHo 3HA4YHO YCKJIaJHUIuCSA. BoHU OynM BJOCKOHAJEHI 32 pPaxyHOK
3acTOCYBaHHS 1H(GOPMAIIMHUX TEXHOJOT1M, MPOTE 3aJMINAIOTHCS 1 JA0CI Majo
e(eKTUBHUMHU Ta JOPOTHMH BHACIIJOK BIJCYTHOCTI HAaJIeKHOI 1HTErpaiii Mix
pizHu ctagisimu. Kpim 15010, Oy/iBENBbHI MPOILIECH 3HAXOASATHCS B CTaHI
1H(MOPMAIIHHOTO MMEPEBAHTAKECHHSI BHACIIIOK 301TIBIIICHHS 00’ €My, PI3HOPITHOCTI
Ta CKJIAJIHOCTI OyiBeabHOT iH(OpMallii Ta HE BIJMOBIIAIOTh Cy4YaCHUM BUMOTaM
II0JI0 MOCTIHHOTO Ta eeKTUBHOr0 0OMiHy OyAiBeNbHOI 1H(OpMalil MIX ycimMa
ydyacHUKaMH Oy[iBenbHOI IisuibHOCTI. B cydacHMX yMoBax, Ui yCHIIIHOI
peanizauii MpPOEKTIB 3 ’SBHJIACh HEOOXIAHICTh BHUKOPUCTAaHHS 1H(MOPMALIHHUX
TEXHOJIOT1H, a caMe, CUCTEM aBTOMATH30BaHOTO MPOEKTYBaHHS, SIKI peani3yloTh
TEXHOJIOT110 1H(OpMAIIITHOrO MOJIeTIOBaHHs Oy/IBelb Ta criopya, a came — BIM-
TEXHOJIOTIIO.
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AKTyanpHICTh TpoOJeMu OOyMOBJIEHA TUM, IO BUKOpucTaHHs BIM-
TEXHOJIOT1 B OyJiBEIBHOMY Mporieci B YKpaiHi 3HAXOJUTHCSA Ha MOYATKOBIN
cranii. BoHO cynpoBoKyeThcss OaraTrbMa ImpoOsieMamMu  (PI3HOPIAHICTH
OyxaiBenbHOI 1HGOpMAIli, BIACYTHICTh €IMHOTO MIAXOAY A0 MPEICTaBICHHS
00’€KkTiB OyMIBHUIITBA B PI3HUX NPOrpaMHUX KOMIUIEKCaX Ta IMpodiieMamMu
1HTerparii MiX [IUMH TPOTPAaMHUMH KOMIUIEKCAMHU), SIK1 MOTP1OHO BUPIMIUTH AJIS
OTpUMaHHA €PEKTUBHUX PE3yJIbTATIB BiJl 3aCTOCYBAaHHS TEXHOJIOTII.

[adopmariitne momemtoBands Oyxaismi (BIM-texHomoris) — ne cydacHui
OiAXia 10 TMPOEKTYBaHHA-OyMIBHUIITBa-ekciryatamii. BIM - me umcnose
IpeACTaBJICHHS Ta HAJIC)KHUM YMHOM OpTraHizoBaHa iHGoOpMaIlis mIpo 00’ €KT, sSKa
BUKOPHCTOBYETbCS Ha BCIX eTamax MHOro JKUTTEBOTO LHUKIY. Baxiuporo
CKJIaJIOBOIO JIaHOI TEXHOJIOTI € eAMHUN 1HPOpMaIlIHHUM MPOCTIp, 0a3a JaHUX, 1110
MICTUTh BCIO IH(OpMAaII0 MpO TEXHIYHI, MMPAaBOBI, MAaHOBI, €KCIUTyaTalllHI,
€HEpPreTUYHl, EKOJIOT14HI, KOMEpIIHHI Ta IHIIMX XapaKTEepPUCTUKU 00 €KTa
OylIBHUIITBA.

IcHye Benuka KUIBKICTH MPOTPAMHUX KOMIUIEKCIB JUIsl 1H(MOpPMALIITHOTO
mojenmtoBanHsl OyaiBenb: Autodesk Revit Structure Suite (AutoCAD Structural
Detailing, AutoCAD, Revit Structure, CIIJIC, 3ds Max Design), ArchiCAD,
cimeiicteo JIIPA-CAIIP (JIIPA-CAIIP, CAII®IP-3D) Tekla Structures, Digital
Project, AllPlan, SCAD, Autodesk Tomio. KokeH 3 ux nporpaMHuX KOMILIEKCIB
BIJIMOBIIa€ OCHOBHUM MpuHIMnaM BIM 1 mokpuBae psij 3a1a4 aBTOMaTH30BaHOT
TEXHOJIOT1i OaraToBUMipHOTO MojaentoBanHs (2D, 3D).

3aBAsSKA BHCOKIM TOYHOCTI Ta JAETATIbHOMY OMUCY MOJENI, s TEXHOJOT1s
JIa€ MOYKJIMBICTh TIPOBOJIUTH Pi3HI pO3paXyHKH (HAMPHUKIIAJ, eHEProePEeKTUBHOCTI
Ta €HEepProClOXUBaHHA OY/1BJ, KOMIUIEKCHI PO3paxyHKH Ha JIOBIO TPUBAIICTD,
BOTHECTIMKICTH Ta MIIHITH SIK YC1€1 Oy1BII1, TaK 111 OKPEMHUX €JIEMEHTIB) Ta aHaI3
OTPUMAHHUX PE3YJIbTATIB.

B knacuunomy Bunaaky, BIM-texHosoris wmae BupinryBate 3amadi
MJIaHyBaHHS, TPOEKTYBAaHHS, OYIIBHUIITBA, €KCILTyaTallii, OyIBEeIbHOTO HaIrJISIAy
Ta JKBigamii 00’ekTiB OyaiBHHMITBA. KOMIIIEKC 3aga4 MOXHA MPEICTaBUTH Y
BUTJISAII OE3TIEPEPBHOTO ITHUKITY.

[ndopmariitna Moxens OyniBial — 1€ BIpTyalnbHIA (UU(pPOBUI) MaKeT
ICHYyI04Oro a0o0 3aruiaHOBaHOTO 00’€KTa OYIBHUIITBA, B SIKOMY IpEJCTaBICHI
¢13u4Hi, PYHKIIOHAIbHI, €CTETHUYHI, TEXHIYHI, BAPTICHI Ta 1HIL XapaKTEPUCTUKU
00’€eKTa.

CTBOpEHHSI CKOOPIMHOBAHOK, Y3TOJDKEHOIO 1 B3a€MO3aNEKHOI €IHHOI
rpadiunoi iHbopMariiiiHoi Mozaem 00’ekTa OYIIBHHMIITBA B TMOJAIBIIOMY A€
MOXJIUBICTh i1 BUKOPUCTAHHS JUIsl: PO3POOKH KOHIENTYadbHOI, TEXHIYHOI Ta
pobouoi cTajii OyaiBEILHOTO MPOEKTY; KOMIUIEKCHOTO PO3paxyHKY Ta aHaJi3y
OyAiBeIbHUX KOHCTPYKIIIH; BUMYCKY KpECIeHb YaCTHH NMPOEKTY Ha BCIX CTalsX;
CKJIaJJaHHsl BiAOMOCTeH Ta crnerudikanii marepiaiaiB 1 KOHCTPYKIIN; OLIHKH
KOIIITOPUCHOT BapTOCT1 OY/IIBHUIITBA; 3aMOBJICHHS Ta BUTOTOBJICHHSI MaTepiaiiB i
YCTaTKyBaHHS;, KaJCHJIApHOTO IUIAHYBaHHA OyIIBENbHUX POOIT; PO3pOOKU
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NPOEKTy  oOpradizamii  OyAiBeNbHMX  poOIT;  BHOOPY  ONTHUMAJILHOTO
KOHCTPYKTUBHOTO Ta TEXHOJIOTIYHOTO BapiaHTy OYIIBHUIITBA; Bi3yaJIbHOTO
yIOpaBJIiHHS TMPOIECOM 3BEJCHHS OyaiBJl; yIpaBIiHHA Ta eKCIUIyartarlii camMmoi
OyaiBiai 1 3aC001B TEXHIYHOTO OCHAIICHHS MPOTATOM YChOTO JKUTTEBOTO IHKITY;
yIpaBJIiHHS OYIIBJICIO SIK 00 €KTOM KOMEPIIMHOI JisJIbHOCTI; TPOCKTYBAHHS Ta
VIOPaBIiHHSA PEKOHCTPYKIIIEI0 UM PEMOHTOM OYyHiBIi, 3HECEHHS Ta YTHII3alii
OyJIiBII1; THITKUX TIOB’sI3aHUX 3 OYyI1BJICIO 3a7a4.

Onnak BIM He oOMexyeThcs nuie rpadidHoro yacTuHoo. Lle uncioBuii
OomuC Ta TMOTPIOHMM YMHOM OpraHi3oBaHa iHdopMals Mpo 00’€KT, sKa
BUKOPHUCTOBYETHCS K HA €Tall MPOEKTYBaHHS Ta OyJiBHUIITBA 00’€KTa, TaK 1 B
nepion Woro ekcruryaramii Ta 3Hocy. [IpoTe 1 moci He iCHye €IuHOI CHCTeMHU
aBTOMATH30BAaHOTO MPOSKTYBaHHsI, sika O BUpIITyBaja BCl ITOCTaBlIeH1 3aaaul. J1is
OKpEeMUX I'pyl 3a7a4 NOTPIOHO BUKOPUCTOBYBATH Pi3HI CUCTEMH Ta porpamu. Ha
JTAHOMY eTarll PO3BUTKY OYiBENbHOI Tally31 HEMA€e CEHCY PO3POOISATH €IMHUN
YHIBEpCaJIbHUN TEXHOJIOTTYHMM JaHItor BUkopuctanHda BIM, notpibHo pobutn
HOro JEKOMITO3UIIIIO B 3aJIEKHOCTI BiJ LIUJICH Ta 33724 1 BUKOPUCTOBYBATHU JIUIIIC
T1 HOTO €JIEMEHTH, K1 BUPIIIYIOTh MOCTABIICHI 3a/1a4i.

YK 004.34:728.22
Iromiopa C.B. !, Kocrummna H.B. ?
! noxTop TexHiunMx Hayk, npodecop, 3aBixysau kapeapu IT

2 Acucrent xapenpu IT
KuiBcbkuil HarlioHAJIbHUM YHIBEpCUTET OY/IIBHHUIITBA 1 apXITEKTYPH
AHaJIi3 npeAMeTHOI 00J1aCTI - Cy4aCHOI0 cTaHy KOM(OPTHOCTI KUTJIA

['oloBHUM 3aBIaHHSAM CHOTOJICHHS, 3a0€3MEYEeHHs Cy4acHOl JIFOJAUHU
koMdopTHUM kuTiIoM. CydacHU# cTaH OyJiBHUIITBA 0araTOKBapTHPHOTO JKUTIIA
BKa3ye Ha psj npoOieM, Mo ICHYIOTh B LIN ramxy3l Ha TepUTopii YKpaiHu, HE B
MOBHIM Mipi BU3HAYEHO PiBHI KOM(POPTHOCTI OAraTOKBapTUPHOTO KUTIIA, B TOMY
YHCIIi, B 3aJI€KHOCTI BiJl TOBEPXOBOCTI.

Ha cporogni >kuTIIOBa HEPYXOMICTh BUKOHYE JEKIIbKa (DYHKIN Yy
CYCHIJIBCTBI, 30KpeMa 3aJ0BOJIbHSIE >KUTIOBY MOTpely. ['0JIOBHOIO 03HAKOIO
KUTIIOBOI HEPYXOMOCTI € Te, II0 BOHA € OCHOBOIO OCOOHCTOrO iCHYBaHHS
rpoMajisiH YKpaiHu 1 BAKOPUCTOBYETHCS NI OCOOMCTOTO CIIOKHBAHHS.

KombopTHICTb XUTIA — 11 HE TIIBKH (Hi310J0TIYHHM, a ¥ ICUXOJIOTTIYHUT
piBeHb. Cy4acHMI CBIT )KUTIIOBOT HEPYXOMOCTI MOAUISETHCS HA KJIACH. 3a3BUYall
MOTIMUTOM Cepell HaceNeHHS KOPHUCTYEThCS XKUTIO KiaciB: ExoHom; bi3zHec;
[Ipemiym; Jle-mokc.

[TOoHATTA «EKOHOM» KJacy — L€ came He Jopore, 3a3Buyan kutio. Jlo
OCHOBHHX XapaKTEPUCTUK €KOHOM KJIacy BITHOCATD:

87



Yupasaigas po3BuTkoM TexHosaorin 2019

- BHCOTa CTeJb — Bija 2,5 10 2,7 METpIB;
- 3a3Buyaii 6araTonoBepxoBuil OyIMHOK — 61M3bKko 20 MOBEpXiB, a HA OJTHOMY
CX0JIOBOMY MailIaHYMKy MO>Ke po3TaimoByBaTucs 10 11-12 kBaptup;

- Micrue po3TanryBaHHs Ha OKOJHIIX MICTa,

-  Bcporo oamH HEBETUKNI OAJIKOH.

- MinimanbHa 0112 XHUTJIa Ha OAHY 0CO0Yy — CTAaHOBUTH 20 METPiB KBaJApaTHUX.

be3zymoBHO, Kyau O11bI KOM(OPTHA 1 BOJIOIE PSAJIOM JOJaTKOBUX IepeBar y

MOPIBHSHHI 3 «€KOHOM-KJIACy» HEPYXOMICTb.

OCHOBHI XapaKTepUCTUKH Oi13HEC — KJIACY:

- BHCOTa CTeNb —Bix 2,8 10 3 METpiB,

- MiHIMaJIbHA IUIOIIA Ha OJHOTO MemKaHI — 40 KBaApaTHUX METPIB,;

- 000B’A3KOBO HasABHICThH 00JIAITOBAHOTO APKIHTY, /1€ HA KOKHY KBapTUPY Ma€e

NPUIIAJIATH IK MIHIMYM OJIHE MiCIIe JJIsl aBTOMOO1IS;
- 0ankoHIB MOK€ OyTH JiBa, HAMpUKJad, OJAHA 3aCKJIeHa JIOKIS 1 MOPIBHSIHO
HEBEJIMKUN BIAKPUTHH OaIKOH;

Haiibinb11 qopori, HaitO1IbII NEPCHEKTUBHIII, EKCKIIO3UBHI OYIUHKHU — 11€
«JIe-JIIOKC» KIlacy. AJjie 11e OAuH 13 BUIIB KJaciB, SKI HEJIOCTYIHI NepeBakHIN
OLIBIIOCTI TPOMAJSIH YKpaiHu.

OCHOBHI XapaKTEPUCTUKH IILOTO KJIACY:

- He Oinpmre 30 kBapTUp y OYAWHKY, BCHOTO OAHA - JIBI KBapTHPHU Ha

MalJJaHYUKY;

- OKHTJIOBI KOMIUIEKCH KJIAcy <JI€ JIIOKC» 3aBXIH 3BOAATHCSA II0
IHAUBIyaIbHUX ~ TMPOEKTaX, 110  BPaxOBYIOTh  OCOOJIMBOCTI
HaBKOJMIIHBOTO MEU3aXKYy;

- Y KBapTHpax TaKOTO THITY 3aBX]IH € 1 JIOMXKisl, 0aJTKOH, Tepaca, a 4acTo
- 1 3UMOBHH caJ;

- BHCOTa cTelb nepesuurye 3,1 metpa;

- B MiI3eMHOMY a00 PO3TalllOBaHOMY B OKpeMid MpuOy/I0BI MapKiHTY
nepeaoaveHo He MEHIIIEe JBOX MAITMHOMICIb, & 1HOI1 1 O1JIbIIIe, HAa OJTHY
KBapTHDY;

- B 1HQpacTpyKTypy JKHUTJIa MOXYTb BXOAUTHU cayHa, OaceiiH,
JaHAAaQTHUN AU3aiiH TEPUTOPIT 1 TaK AaJil.

OTxe, ChOTOJHI MU MOKEMO BII3HAYUTH, IO HOBI KUTJIOBI OYJWUHKH, SIKI 3a
CBOIMHU XapaKTEPUCTHUKAMU MOXYTh BIJTHOCUTHCS JO €JITHOI HEPYXOMOCTI,
TOOTO 10 TaKUX KaTeropi «mpemMiym» abo «ie JIIOKC», OyIyIOThCs HE B
OPECTIKHUX paiioHax a0o HaBiTh Ha OKOJMIMX Micta. BTiM Ha
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KOMQOPTHICTh JXHUTJIa HE BIUIMBA€E, a HABMAKU, MOKE 3pOOUTH palioH OLIbIII
MPECTUKHUM.

Henockonanicth 3akoHofaB4yoi 0a3u VYKpaiHM HE CHpUSIE PO3BUTKY
OyAIBHUIITBA HOBUX EIITHUX KOMILJIEKCIB. ENiTHE )KUTIIO Opi€HTOBaHE Ha JIyKe
OaraTux JOAEH.

Cnmcok Jiteparypu

1. JABH. 2.2 — 15: 2019 Xwutnosi Oyauaku. OCHOBHI MOJIOKEHHS.

2. Menbuuk I'.B. (Jlitomenko I'.B.) BmmuB apxitekTypHO-MicTOOYAIBHIX
XapaKTEePUCTUK KUTJIa PI3HUX KaTEropii 3a piBHEM KOM(POPTHOCTI Ha OTO
uiny B M.Kuesi // CydacHi npo0iemu apXiTeKTypH i MicToOynyBaHHs. — K.:
KHVYBA, 2000. - Ne7.- C.114-118.

V]IK 004.42
Bonnap O.A.%, Pyaskos O. 10.2
! lokTop TexH. Hayk, mpodecop, mpodecop Kadeapn MEHEIKMEHTY B
OyIIBHHUIITBI
2 CTy#eHT Ipyro Kypcy CHelialbHOCT KOMIT FOTEpHI HAYKH
KuiBcbkuil HallloHAJIbHUM YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTYpH

InskeHepi pileHHs IepeBoAy MO3KOBUX CUTHAJIIB Y MOBY
AMEpHUKaHChKI BYEHI PO3POOJSIOTH AITOPUTM, SIKUM JTO3BOJIUTH CTBOPIOBATH
MOBY, Ha OCHOBI aKTUBHOCTI MO3KY, 1100 JIOMOMOTTH JIOJSAM, SIKI M030aBieHI
MO>KJIMBOCTI TOBOPUTH B pe3yJIbTaTI IHCYJIBTY a00 mapasizaliii, o0 CIiaKyBaTUC
3 IHIIUMH JTIFOIbMH.
OpHuM 3 mepiurx KpoKiB Ha LUISXY 10 Ki0epnaHKy OyB HACTYIHHM €KCIIEPUMEHT.
[TamieHTaM 3 emijIenci€lo IMIUIAHTYBAJIM €JIEKTPOIU B PAaHOHH KOPU TOJIOBHOTO
MO3Ky, fIKl BIANOBIAAIOTh 3a po3Mi3HaBaHHA MOBHU. IloTiM maiieHTam naBaiu
IPOCIIyXaTH KOPOTKI OMOBIJaHHS. 3alic MO3KOBOI JisJIBHOCTI 3p00JIeHOT B X011
[UX OMOBIJaHb, PO3JUIWIM Ha IIMAaTKU, CIHIBBIJHECIH 13 3alHCOM TOJOCY
omoBimaya 1 "3rogyBanu" xomm'torepy. s HaBYaHHS 1 cUCTeMaTu3alii Oyiu
BUKOPHUCTaHI J]Ba METO/IM: HABYAHHS 1 MOJANbIlIa PEKOHCTPYKIIiSl 3BYKY Ha OCHOBI
JHIAHOT Ta HEJIHIMHOI perpecii 3a JOMOMOro TriIMOO0KOi HEHPOHHOT Mepexi,
IPUYOMY JIJIsI KOKHOTO METOJy, MOJIe/ b HajlaBayia abo CIEeKTporpamy 3ByKy, abo
JaH1 17151 BOKOJIEpa ajlrOpUTMY, SIKHH JIJIs1 CHHTE3Y MOBH BUKOPHUCTOBYE HE TUIBKH
CIEKTporpaMy, a M JOJATKOBI MapaMeTpU THUIY XapaKTEPUCTUK T'E€HEPATOPIB
TOHAJIBHUX CHUTHAMIB 1 1mymy. B sKOCTI HabOpy [Jsi KOHTPOJIO TECTYBAaHHS
BUKOPUCTOBYBAJIM 3aMMCH MO3KOBOI AISUIbHOCTI MPU MPOCITYXOBYBAHHI YMCEN BIJ
1 no 10. ITotiM cuHTE30BaHy MOBY JaJM MPOCIyXaTH BOJIOHTEpaM Ha MPEAMET
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pO3Mi3HaBaHHsA, AKOCTI, CIYXY 1 Tak naji. 3700ysa nepeMory, 3Bu4aiHo, Tudoka
HEHPOHHA MEpeka B KOMIUICKTI 3 HAWCYYaCHIIIMMHI METOJJaMU CUHTE3Y MOBH JIJIS
BOKOJIepa, Iel 3amuc BUSBHUBCS HAWOUIBIT po30ipauBuM. JJoOpOBOJIBII BU3HAIU
75 BIACOTKIB BCIX BUMOBJICHHUX TGP, a MPaBUIBHO BUSHAYUTH CTaTh JOIMOBIAaYa
Brangocs y 80 BiJICOTKaX BUIAIKIB.

3BUYaliHO, MOKW EKCIEPUMEHT BifoOpaskae aKkTHUBHICTh MO3KY JIMIIE MiJl Yac
OPOCIYXOBYBaHHS MOBH, ajl€ aKTHBHICTh TiJi Yac NPOCIYXOBYBaHHS 1
BIJITBOPEHHSI MOBH CXO1, (JaKTUYHO BIITBOPEHHS MOBH - 1€ IPOCIYXaHi JyMKH.
[Toku 1110 anTrOpUTM MpaIIOe TUIBKU IJI1 YYACHUKIB €KCIIEPUMEHTY ISl KOKHOTO
iHaUBITyaTbHO. [Ipr 1IbOMY OBENOCS BHUKOPHCTOBYBATH IyK€ Oarato JaHHUX
MO3KOBO1 aKTUBHOCTI OTPMMAaHUX, MIJK 1HIIIUM, IHBa3UBHUM METOJI0OM. Ta i SKICTh
PEKOHCTPYHOBAHOIO 3BYKY Ha JaHUU MOMEHT - i€ HailOuiblle 0OMeXeHHs. Aje
1€ TUIbKK TIOYaTOK, 1 MOKIIUBO TeJIETNarisi, 3aCHOBaHa Ha YyTIMBOMY BOKOJEpI 1
rMOOKOi  HEMpOHHOI  Mepexi, He3abapoM mepecraHe OyTH  4YHUMOCH
HAAIPUPOTHUM.

Hagimo nmoTpiOHO Oys0 IMIUIAHTYBAaTH €IEKTPOAM MPSAMO B JKUBHUH JIIOACHKUAN
MO30K. J{71s1 excriepuMeHTy OyB HEOOX1THUN MPSIMU 3B'S30K 3 JKEPEIIOM CUTHATY
B YITKO BU3HAYEHUX JIUITHKAaX KOPU TOJIOBHOrO MO3Ky. EnektpoeHniedanorpama,
3HATA Yepe3 KICTKU ueperia, He OyJia O I0OCTaTHhO TOYHORO, IO TOTO K OYB B110Ip
MAaIll€EHTIB 3 ENUICTICIEI0 MJi1 SKUX BXe OYyJI0 3alulaHOBAaHO OIEepalliio Ha
BIJIKPUTOMY MO3KY, IO JO3BOJISIE CKOPUCTATHUCS €IEKTpOKOpTUKOTpadieto, 1en
tun 3B's13ky HasuBaroTh BCI (Brain-computer interface - neiipoxomm'torepHuii
iHTepdeic) 1 HOBUM HOTO BXKE TOYHO HE Ha3Belll. SIK MiHIMYM 3 JIEB'THOCTHUX POKIB
B OpPraHi3M JIFOJMHH MOCTIHHO IMIUIAHTYIOTBCS SIKICh MPHUCTPOI, SIKI JO3BOJISIOThH
nepenaBaT CUTHAN BiJl JIFOJACHKOTO MO3KY J0 KOMITHOTEpa 1 HaBMaKW, a BXKeE
HEUPONpPOTE3yBAHHAM TUM OLJIbIIIE HIKOTO HE 3IUBYEILL.

HetiponipoTe3u 103BOJIAIOTH BIAHOBIIIOBATH BTPAauyeHUM CIIyX 1 31p JECATKAM 1
COTHSAM THCAY JIOZel. BOHM MiAKIIOUAIOTH HEPBOBY CHUCTEMY JIIOJWHHU JO
IPUCTPOIB, sIKI O6ayaTh 1 4ylOTh, & MO30K OyAy4Yd HAJA3BUYAWHO IUIACTUYHUM 1
aJanTUBHUM, TIOYMHAE TPAHCPOPMYBATH EICKTPOHHI CUTHAIH, IO HAIXOISATh BiJl
HUX y 3BUYHI HaM 300pa)K€HHS 1 3BYKH - TaK MPAIIO€, HAMPUKIIAJl KOXJICAPHUMA
CIIyXOBUM IMIIJIaHTAT.

Yomy came Bokojep. [lomepeani cpoOu 3uMTyBaTH 3BYKH MPSMO 3 MO3KY, a
TOYHINIC JIaTH aKyCTUYHE VSABIECHHS HEHUPOCHUTHANIAM CKJIaJHO Ha3BaTH
ycmimHuMU. Yepe3 IpuMITHBHI METOIH JIEKOyBaHHS, SIKICTh 3BYKY OYJIO M'SKO
CKaXEMO TIOTaHUM, a SIKIIO0 HamMaraTtucs pO3KJIaJaTH CUTHAl Ha OKpeMi 3BYKH,
TOOTO (JOHEMH, TO BTPAYAETHCS IHTOHAIIINHE 1 eMOIIiitHe 3a0apBIICHHS, MOBA CTa€
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CX0’ka Ha JIaBHI CHHTE3aTOPHU TOJIOCY 1 caMe TOMY CKOPUCTAIINCS TEXHOJIOTI€l0, 32
KOO TIpaIfroe amazon echo i siri Bix apple - Bokogepom. Bokoaep mae xuBuit
roJioc, TOMY III0 BPaxOBYe 0arato TOHKMX HaJIAITyBaHb. PEKOHCTPYOBaBCS MOTIK
MOBHU. Tomy OyB JOCTYNMHMIA 3BOPOTHIN 3B'SI30K B peajbHOMY 4aci IO J103BOJISIE
B3a€EMHY aJaNlTallif0 MO3Ky 1 KOMITHOTEpHOTO aJrOpUTMy JUIS IIiJBUIICHHS
TOYHOCTI.

Jxepeno: ScienceDaily

Hocmimxenns: Scientific Reports

VJIK 004.457
Iokosenko B.0.!, Mopo3 ®.0.?
! lokTop TexH. Hayk, mpodecop, mpodecop Kadeapn MEHEIKMEHTY B
OyIIBHULITB1
2 Crypent 3 kypcy, cneniansocti [VCT
KuiBcbkuil HaIllOHAJIbHUM YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpH

Node.js sik nIsIX 10 €AHOCTi Y BiTMiHHOCTSX

S myxe panuii Ipe3eHTYBAaTH BaM HACTYITHI TyMKH, CIIOJIIBAalOCh 11e Oyze 1
I[IKaBO 1 KOPUCHO. SIK mpUeMHO OYyJI0 MEH1 KOJM TPIIKKU OLIbIINEe HIK PIK Ha3aj
i3auB 0 Bapiasu, nepedyBaroun Tam, 5 K HiJie e YTBEPAUBCS B MIXKHAPOIHOCTI
aHTIIHChKOT MOBU. B MarazmHax MOXKHO CHOUTATH SIKILIO 1110, YA Y TMEPEXO0XKHUX
MO>KHO IIOCh JI3HATHCh. MOBH 11€ HaMIIIHHIIIA CBITOBA KYJIbTypHA I[IHHICTh, ajie
0e3 CHiJIbHOI MOBH Ba)XKKO MPUWUTH JIO CIIUJIBHOI AYMKH.

Sxbu Oyna cmnisbHa MoBa B cdepl 1H(OpPMAIIHHUX HAyK, XUBUU
MpakTUYHUHN Ta JieBuil. MoBa sika 6 00’€/lHalIa BECh CBIT, 3 €JHajIa KOHTUHEHTH
K TABYK 3’€JIHy€ TMaBYTHHOIO JiBa JiucTa. MoBa il BCECBITHBOT MeEpexi.
3a3BUyali HaBYaHHS BCECBITHHO BIZOMOI BeO TeXHOJOTIl mounHaerhes i3 html,
notim ctum CSS, a morim PHP um Javascript, mist 3Bu4aifHOT JIFOAUHU IIE HE
BENMKa TpobsiemMa 3HaTH OOMJIBI MOBU OJIpa3y. AJie TOM XTO PO3MHIIOETHCS HE
3MOXe Jajieko JocTpuOHyTU. Tpeba oOpatu moch ojHE, moch crhiibHe. He €
TEMOIO JIJIsl AUCKYCI, 110 TOBOPSAYHU NMPO (PPOHTEH/I, TOJOBHOIO (HYHKI[IOHATBHOIO
MOBOIO € javascript,

B mam wac My Maemo 6e371i4 MOB /it OEKEHIy, NIl CEpBEPHOT YaCTHHH,
JIOMIHYIOUMM Ha HaIllOMY PUHKY Bce 11e € ciaBauii PHP, ane s He meBeH, 110 1is
JOCSITHEHHST PIiBHS crieriaiicta y php, BUCTAUUTh Yacy KU HOMY 3aJIUIIUBCS.
Takox iCHYIOTH CIEIialli30BaHl CEpeNoBUIA PO3POOKH, aje I IIe OJHa
3aJIEKHICTh B1J] KOMITaHI1 pO3pOOHHUKA 1 11€ € BeTUKU (hakTop pu3uKy. Po3BUTOK
a00e cBoboay. Came TOoMy S MPOMOHYIO Ballliii yBa3i TexHousoriro node.js -
HaJliiHa, Ta, 1110 HEBIMHHO HaOMpae NomysipHicTh. OcTaHHI 8 POKIB MIATBEPAUIU
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HAJIHHICTD, 3a 11l POKU MOMHT y cremiamicTax 1i€ei cdepi 3pic y 120 pasis. 120
pa3iB 10 OCYCHHIO MIXHAPOJHOIO CalTy MOIIyKy BakaHciii indeed.com [1].
Texnosoris Nnode.js nmpornonye 00’enHanHs QPOHTEHAY Ta OEKeHIy, Habarato
MEHIIIa PI3HUISI Yy HEOOXIAHUX TeXHOJoriax. I[HTyiTUBHA I PO3YMIHHS
rpamaTthka, He Tpeba OaraTto 3HaTH OO MOYaTH 1 HEOCSHKHI TOPHU3OHTH
MOKJIIUBOTO po3BHTKY. NOde.|S He moTpedye criemniaabHol ceper pO3pOOKH 1 MOXKE
Oyt po3poOmioBaHMiA Yy Oynb SKWUW OMNEpaIiiHIi CUCTeMH, I Oyab SIKOi
oreparliiiHoi cucreMu. Y MeHe € Mpis, 0 y Il KpaiHi OyayTh JItou sKi O, K y
JaBHI YacH, JapyBaJld HAIIOMY CBITY KYJbTYpO 3MIHIOIOUl BUHAXO/H, K1 O CBOE
YKUTTS KJIAJIK B PO3BUTOK a HE BIXKMBaHHS. Ta 1100 1IbOro AOCArTH Tpeda He TIITbKU
Biajaa BiJ bora abo BUCOKMII piBeHb HaBYaHHS, ajieé TOPJICTh 3a KpaiHy, sgKa He
pPO3NMITIOEThCA Ha (PPOHTEH]T 1 OEKEH[, KpaiHy sfKa Ma€ HE3aJeXHICTh Bia OyIb
AKUX OUTBIIMX CEPEAOBHX, KpaiHy sIKa Ma€ MyJpICTh 00 OyTH KpaliuMm B CBITI
CHEIAJICTOM 1 SIKILIO, BUIKIXKAIOUH 32 KOPJOH, JOCITal0uy TaM YCIIXy pOOUTH 11
30BHIIIHI 1HBECTHUIIII HE TIIBKM pecypcaMmu, ajie 1 KyJbTypOK 1 CIOparow a0
PO3BHUTKY. MajiM BHECKOM Y 1[0 Mpito 51 6auy TexHosorito node.js. Slka eanae, y
CBOIM MpPOCTOTI Ta HE 3JCKUTh BiJ HABKOJHUIIA MPU CBOEMY MOTEHINIATY.
AMOI111itHO? 3BICHO. ..
OnuH mporpaMicT ormoMarardi MirpaHTaMm y BUBUCHHI javascript Hanmcas:

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, s 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?
Cumcok Jgireparypu:

1. https://gph.fs.quoracdn.net/main-qimg-b7623071b996ed81f6d94e5bcle1d8f6
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?
1PhD (Eng.), Associate Professor, Department of Information Technology
2Students
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
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o With a portfolio standing for quality, stability and functionality — that
you can always depend on
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
(NEVARIYS), 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?
1 PhD (Eng.), Associate Professor, Department of Information Technology,
2 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
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surgery, intelligent buildings, smart electric grid, smart manufacturing, and
implanted medical 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.
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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 need to rely on entity-specific sensors and information could prevent
CPSs from inefficient adjustment efforts or, in the case of Al 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.

YJIK 004.457
Iromopa M.LY, Ton B.B., Tpoxumuyk B.O.?
! Kanmunar TexH. HayK, IOIEHT, JOIEeHT Kadeapu iHGopMaIiitHuX TEXHOJIOT 1
2 CTy/IeHT 4eTBEPTOro POKy HaB4aHHA KadeapH iHpOpMAIiHHUX TEXHOIOTH
KuiBcbkuil HalllOHAJILHUNA YHIBEPCUTET OYIIBHUIITBA 1 apXITEKTYpPH,
ABToMaTu3ais 0i0,1i0TeKN 3 BUKOPUCTAHHAYV TEXHOJIOTIH IMCTAHUIHHOTO
Ta eJIeKTPOHHOI0 HABYAHHA

B xoxnomy BH3 € Takuii cTpykTypHUHl MiApo3ain sk Oibmioreka.
EdexTuBHICTh HaBUaHHS CTYAECHTIB 0araTo B YOMY 3aJIEKUTh BiJl CAMOCTIMHOTO
HaBYAaHHS, CTYACHT TMOBHHEH BUBYATH AMCIUIUIIHU 1 MPAIIOBATH CaMOCTIHHO,
came B Oi0mioreni cTyAaeHT oOupae noTpiOHY JitepaTypy. CHiBpoOITHUKU
010J110T€KH TMOBHUHHI IIBUJKO 1 SIKICHO OOCIYyTOBYBAaTH CTYACHTIB Ta I1HIIMX
KOPUCTYBauiB. AJKe 13-32 BEJIMKOI KUIBKOCTI OXOYMX BiABigaTH O010J10TEKY
BUHUKAIOTh YEPTH.

Yac oO6poOku iHbOpMaIIii 1HOI MOXE TEPEBUIYBATH 4Yac ii OTpUMaHHS
(moTpiOHO 3HANWTH KapTKY CTYACHTA, IO (HhOpMyJIsipax MOAUBUTHUCS K1 KHUKKH BIH
OpaB, MPOJAMBUTHUCS YW HE MPOWUIIIA JaTa 37a4l KHUXKOK, TOIIO), IO Beae 0
YHOBUTFHEHHS POOOTH, a B HACIIJIOK IIbOTO BUHUKAE Yepra. 3apa3 Taka mpoodyema
icuHye B O6ubmocti BH3.
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Bce Buie3azHaueHe npakTHYHO HEMOKIIMBO CO01 ySIBUTH 0€3 3aCTOCYBaHHS
CydacHuX 3aco0iB, 300py Ta 00poOku iHdopmaiii. Came 3 BHKOPUCTAHHSAM
OOYHUCITIOBAJIBHOT TEXHIKM JIOCSTAIOThCS BHUCOKI pe3yJbTaTH B IIBUIKOCTI
oTpuMaHHs iHGOpMaIlii Ta 3pydHOCTI poOOTH 3 Hero. Beck 11ei mporiec nepexoay
BiJl CTapuX MPHUHIMIIB PoOOTH a0 1H(QOPMAIIMHUX TEXHOJOTIM HAa3UBAETHCS
aBTOMATHU3AIII€I0.

[Tporec aBToMaTH3aIi 610J110TEKH 3MEHIIYE YaCc BUKOHAHHS OIepalliii Ta 3a
HAsIBHOCTI CHEIIaJIbHOTO MPOTpaMHOro 3a0e3MEUYeHHS MOXKIMBE BUKOHAHHS
AesiKuX (PYHKIIIM B aBTOMaTHYHOMY PEKUMI.

ABTOMaTm3artis 610J1I0TEKH TO3BOJISIE BUPIIIATH TaKi MPOOIEMH:

e BezaeHns enexkTpoHHOT 0a3u JaHUX BCIX KOPUCTYBayiB 010J110TEKH;

¢ YHUKHEHHS BEJMUKOI Yepruy;

e EnexTpoHHa CTaTUCTUKA B3STHX CTYJECHTOM KHHUT 33 BU3HAUEHHUH MEPiof;
CraTtucTtuka Ha HasBHICTh KHUT Yy 010110Telll, SIKi MOTpeOy€e CTYJICHT.

3 MOSIBOTO €NIEKTPOHHUX JTOKYMEHTIB 1 BUJaHb, JOCTYITHUX IIUPOKOMY KOJTY
KOPHUCTYBayiB, B TOMY YHCJIl CTYJI€HTaM BY31B, BAHUKA€ MOXJIMBICTh PO3UIUPUTH
ACOPTUMEHT MPONOHOBAHUX CTYJACHTaM OCHOBHUX 1 JOJaTKOBUX HaBYAJIbHO-
METOJAMYHUX MaTeplajiB, B MEpIIy 4Yepry, CTBOPIOBAHMX Yy BY3l, a TakOoX B
POIMHHUX HABYAIBHUX 3aKJIa/IaX.

B By3ax ¢hopMyroThCsi KOJIEKIIIi €IEKTPOHHUX HaBUAJbHUX MaTepialliB, sIK1
HOTPIOHO CHCTEMATU3yBaTH; MPUBECTU /10 OJHAKOBOI'O 1 CTAaHIAPTHOI'O BUIJISAY;
JIOBrOTpUBAJIO 30epiraTu JaHl Ha HAJIWHUX €JIEKTPOHHUX HOCISIX; OpraHizyBaTu
TaKUM YUHOM, 1100 3a0€3MeUUTH 3pYUHUN 1 BIAKPUTUH JOCTYI MPOodhecOopPChKO-
BUKJIQJAIIbKOMY CKJIaTy 1 CTyJE€HTaM, XTO HAaBYA€ThCS B JAaHOMY BY3l, a IpHU
MO>KJIMBOCTI, 1 CTOPOHHIM KOPHCTYyBadam.

Hani iHopMaIIiHUX ~ pecypciB  IHMPOKO U PI3HOMAHITHO
BUKOPHUCTOBYIOTHCSI By3aMH, SIK1 3/IIACHIOIOTh Oy1b-sIKI (JOPMU HAaBUYAHHSI, B TOMY
YUCIIl 3 BUKOPUCTAHHS TEXHOJOTH AUCTAHIIIITHOTO Ta €IEKTPOHHOTO HaBYaHHS.

[3 CcykymHOCTI HampsIMKiB, SIKI 3aCTOCOBYIOTh Ha3BaHl 1H(QOpMaliiiHi
pecypcu, BUAUIUMO TPH, HAHOUIBIIT 4aCcTO peanizyemi OLIBIIICTIO BY31B KpaiHu, 10
MaroTh BJIaCH1 CaliT ab0 MOpTaJIH.

[lepmmii HanpsiMm moOB'A3aHUM 3 (OPMYBaHHSIM Ha I[MX MOpTalIax B
OCHOBHOMY MatepiajiB JOBIJIKOBOTO XapakTepy MpO BY3, HOro KEpiBHUIITBI,
JeKkaHarax, kadeapax, npodecopchbko-BUKIAIANBKUN CKIIad, GopMax 1 METOJax
HaBUYaHHS, PO HABUYAIbHY Ta HABYAIBLHO-HAYKOBOI MISUIBHOCTI; MPO CIOPTUBHI
JIOCSITHEHHSI 1 KyJIbTYPHO-MAaCOBUX 3axojaax. Tyau XK BIIHOCATHCA MaTepiaid,
MpU3HaYeH1 1)1 a0ITypi€HTIB Ta HOBHHH .

Jlpyruii HampsIMOK XapaKTEpU3YEThCS OPTaHI3aIli€lo 1 PO3MIMICHHSIM Ha
caliTax Ta MopTajax BY3iB KOJIEKIIM €JIeKTPOHHUX MaTrepianiB, HEOOXITHUX IS
3/1MICHEHHS] HAaBYAJIBHOTO MPOIIECY: €NEeKTPOHHI pO3KiIaay, €IeKTPOHHI TECTH 1
3aJ1IKOB1 KHM)KKH, B1ZIOMOCTI PO MPOBEICHI HABYAJIBHUX 1 HAYKOBUX 3aX0/1aX, PO
3MIHM B HaBYAJILHOMY MPOIIEC], PO IO MPOBOASTHCS 1 MUHYJINX KOH(EpeHIisIx
Ta ceMiHapax.

Tperiii HampsiM 3a3BuYail BioOpakae 3a0€3MEUeHICTh HABYAIBHOTO
Ipolecy HaBYAJIbHO-METOJUYHUMHU Marepiajiamu. Y HaWIpOCTIIIOMY BUTJIAI
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BOHO pEAN3yeTbCsl y BHIJISAI BEO-CTOPIHOK BY3IBCHKOT O10110TEKH, IO
BKJIFOYAIOTh TMOB'sI3aHy 3 11 AISUIBHICTIO p13HOMaHITHY iHMopMaliiro. Haitoinbmmit
iHTEpecC B HAIIIOMY BHIAJIKy CTAHOBIISATH CIIUCKH HOBHUX HAIXOJKEHB, CJICKTPOHHI
KaTaJIOTH 1 MOAI0H1 MaTepialiy, 3a3BUYail MPUCYTHI Ha ITUX CTOPIHKAX.
KopucrtyBaui B pexxumi 0Nn-line mokaibHO B By3i, a00 BigganeHo B IHTepHeTI
MOXKYTh HE TIJIKU 3HANUTH B CJICKTPOHHOMY KaTajio3i By3y 0i0miorpadivni onucu
HEOOX1THUX IM JIOKYMEHTIB, a i 3aMOBUTH iX y BY31BChbKiil 610ioTeri. biomoreka
B I[bOMY BHUIIAJKy MOXe 3a0poHIOBaTH iX, a00 B e€NeKTpOHHINA (opMi BHUCIATH
KOPHCTYBa4yeBl 3aMOBJICHI 3aKa3aHHUK JOKYMEHTH Ha BKa3zaHuUW iM ajapecy
€JICKTPOHHOI MOIITH Ta 1H. MOXIJIMBICTh BUKOHAHHS 3aMOBJICHHS B TiM 9M 1HIIIN
dopMi 3anekuTh BiA NPUMHATUX y BY31 1 Horo 6i0mioTeni aaMiHICTpaTUBHO-
VOPaBIiHCHKUX pIllIEHb, @ TaKOX BiJ MOTCHUIMHUX MOXJIUBOCTEH camMoi
010moTexkn. Hampukian, Takol MOCIYrol0 MOXYTh CKOPUCTAaTHCS TIIbKU
CTYJICHTH 1 BHKJaJadl IbOTO BY3Y, SKI MarOTh 1HAWBIAYyaJbHI JIOTIH 1 MapoJib
JIOCTYITY JIO €JIEKTPOHHOTO KaTaJIOTy, €IEKTPOHHOTO 3aMOBJICHHS JIITEPATYPH.

V]IK 004.457

Momnasewskuii O.A.Y, Himenko M.B.2, Bodoen O.B.2

! Kanaupar TexH. HayK, JIOLEHT, JOUEHT Kapeapu iHGOopMaiiHUX TEXHOIOTIH

23 MaricTp nepmioro Kypey creniaabHocTi «IHpopManiiiHi cHcTeEMH 1 TEXHOITi»

KuiBchkuii HallloHAIbHUN YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTypH, YKpaiHa
3aco0u i MeToaM 3axucTy iHpopMamii

[Tix 3arpo3oro Oesnexku iH(opMallii po3ymitoTbest moii abo Jito, sKi
MOYTh IMPHU3BECTU A0 CHOTBOPEHHS, HECAHKIIOHOBAHOI'O BUKOPHUCTAHHS abo
HaBITh JI0 pyHHYBaHHS 1HPOPMALIMHUX PECYPCIB KEPOBAHOI CUCTEMH, a TaKOX
MpOrpaMHUX 1 arapaTHUX 3ac001B.

[lacuBHi 3arpo3u  CHpsSMOBaHI B OCHOBHOMY Ha HECaHKI[IOHOBaHE
BUKOpHUCTaHHs 1HpopMatiitHux pecypciB IC, He Haalouu Npu 1[bOMY BIUITMBY Ha
il pyHKIIIOHYBaHHS.

AKTUBHI 3arpo3d  MawTh Ha METI TMOPYUIEHHS HOPMaJIbHOTO
¢ynkuionyBanHs [C nuisixoM HIIECOPSIMOBAHOTO BIUIMBY HA 11 KOMIIOHEHTH.

J1o ocHOBHUX 3arpo3 0e3neku iHdopmanii i HOpMaTbHOTO
¢dyuxkiionyBanHs [C BimHOCATBCS

* BUTIK KOH(]iACHITIHOI 1H(pOpMAaIlii;

* KOMIpoMeTalisd iHpopMallii;

* HECAHKI[IOHOBAaHE BUKOPUCTAHHS 1H(OPMAIIHHUX pEeCypCiB;

* IOMUJTKOBE BUKOPUCTAHHS 1HGOPMAIIITHUX PECYPCIB;

* HECAHKI[IOHOBaHUH 0OMiH 1H(pOpPMAITIE€I0 MikK aOOHEHTaAMU;

* BIIMOBA Bij iH(opMaIIii;

* opyIIeHHs 1HPOPMAIIHHOTO 00CTyTOBYBaHHS;

* HE3aKOHHE BUKOPHCTAHHS MTPUBLIETB.

MexaHi3MH 3aXHCTY.
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CrtBopenns cucreM iHpopmariiitHoi 6e3nexu (CIB) B IC Ta IT rpyHTyeThes
Ha HACTYIMHUX MPUHITUTIAX:

CucremHuil miAXig 10 TOOYIOBH CHUCTEMH 3aXHCTy, WI0 O3Ha4ae
ONTUMAaJIbHE TO€JHAHHS B3a€EMOIIOB'SI3aHUX OpraHi3aliifHuX, MTPOrpamMHUX,.
anapatHux, (I3UYHUX Ta IHIIUX BJIACTHUBOCTEH, MiATBEPKEHUX MPAKTHKOIO
CTBOPEHHS BITUYM3HSIHUX 1 3apYO1’KHUX CUCTEM 3aXUCTY 1 3aCTOCOBYIOTHCS Ha BCIX
eTarnax TeXHOJIOTIYHOTO IUKITY 00poOKu 1H(pOopMaIlii.

[TpuHIMI Ge3nepepBHOTO PO3BUTKY cCUCTeMH. Llel npuHIum, SKuii € 0oqHUM
13 OCHOBOIIOJIOKHUX JJI1 KOMI'IOTEPHUX 1HGOPMAIIMHUX CHUCTEM, e OLIbII
aktyanbHuM 111 CIb. Cnioco6u peanizanii 3arpo3 iHdopmarii B I'T 6e3nepepBHO
BJIOCKOHAJIIOIOTbCA, a ToMy 3abe3neueHHs Oe3neku [C He wMoxe Oyth
0JIHOpa3oBUM akToM. [le Oe3nepepBHMil mpoliec, 1110 NoJiIrae B OOrpyHTYBaHHI 1
peaizalii HaiO1IbII paIlioHaIbHUX METO/IIB, CIIOCO01B Ta IIJISX1B BJIOCKOHAICHHS
CIb, OesnepepBHOMY KOHTpPOJIi, BHUSIBJIEHHI 1i BY3bKMX 1 CJIa0KHX MICIIb,
MOTEHI[INHUX KaHAJIIB BUTOKY 1H(QOpMaLi 1 HOBUX CITOCOOIB HECAHKI[IOHOBAHOTO
AOCTYMY,
3a0e3ne4eHHs HalIHHOCTI CHCTEMH 3aXUCTY, T. €. HEMOXJIUBICTh 3HUKEHHS P1BHS
HAJIMHOCTI MPU BUHUKHEHHI B CUCTEMI 3001B, BIIMOB, HABMUCHUX 11 3JIOMIIIUKA
a00 HEHAaBMHUCHUX ITIOMUJIOK KOPHCTYBA4iB 1 OOCIyroBYIOUOrO II€pPCOHAITY.
3a0e3reueHHsT KOHTPOJIIO 3a (PYHKIIOHYBAaHHSIM CHUCTEMH 3aXHCTY, TOOTO
CTBOPEHHSI 3acO0IB 1 METOJIIB KOHTPOJIIO MPAIe3JaTHOCTI MEXaHI3MIB 3aXHUCTY.
3a0e3nedeHHs] PErylapHUX NPOo(UIaKTHYHMX i Ta 3aco0iB OOpoTHOM 3
MIKIJTMBUMA TIPOTpaMamu.
3a0e3nedeHHs] €KOHOMIYHOI JOIIILHOCTI BUKOPUCTAHHS CHCTEMH. 3aXHUCTY, IO
BUpaXKa€ThCs B MepeBullieHH1 MoxkynBoro 30utky IC ta IT Big peanizali 3arpo3
HaJl BapTicTIO po3poOku Ta ekcrutyarailii CIb.

VY pesynbrari BupinieHHs pobiem 6e3neku iHpopMmariii cydacHi IC ta IT
MOBUHH1 BOJIOJIITH HACTYITHUMH OCHOBHUMHU O3HAKaAMHU:

* HAsIBHICTIO 1H(OpMALIii pI3HOTO CTyNEeHs KOH(I1ACHIIITHOCTI;
* 3a0€3MeYEHHSIM KpUNTOrpadiuHoOro 3aXmucTy 1HPOpMAaIlii pi3HOTO CTYIEHS
KOH(1ICHIIIITHOCTI NPpH Nepeiayl JaHKX;
* 00OB'I3KOBUM YTPABIIIHHIM MOTOKaMH 1HGOpMAIIii, SIK B JOKAITBHUX MEpexKax,
TakK 1 MpU Tepeiadl Mo KaHajgax 3B'S3Ky Ha JIaJieKi BIJICTaHi,;
* HASIBHICTIO MEXaHI3MY PEECTpallii Ta 00Ky cpod HECAHKI[IOHOBAHOTO
noctymy, ofii B IC 1 JOKyMEHTIB, 1110 BUBOJISTHCS Ha JIPYK;
* 000B'SI3KOBUM 3a0€3MEUCHHSIM ITUTICHOCTI TPOTPaMHOTO 3a0€3MeUeHHs Ta
iHpopmarii B IT;
* HasIBHICTIO 3aC001B BiTHOBJICHHSI CUCTEMH 3aXUCTy 1HpopMaItii

* 000B'SI3KOBUM ypaxyBaHHSIM MarHiTHUX HOCIiB;
* HasIBHICTIO (p13MYHOI OXOPOHHU 3aC001B 0OUUCIIIOBAILHOI TEXHIKH 1 MAarHITHUX
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HOCIIB;
* HasBHICTIO CIIEeLIaJIbHOI CTyk01 1H()OpMaIiiftHOT O€3MEKH CHCTEMHU.
Cnmcok Jitepatypu
1. Tutopenko I'.A. Indopmaniiini TexHosnorii ynpasiainas. M., FOniTi: 2002.
2. Hoptkart C., HoBak [I., Maknaxsnen JI. OOHapykeHUE BTOPKEHUI B CETh.
HsnareascTBo "JIOPHN", 2001, - 384 c.

VJIK 004.056.5

Irouropa M.LY, o B.B.2, Kpauyk I.M.2

! Kanaupar TexH. HayK, JOLEHT, JOUEHT Kadeapu iHGOopMaiiHUX TEXHOIOTIH

2 KaHmuaaT TEXH. HayK, JOIEHT kadeapy iHGopMaIiiiHUX TEXHOJIOTii

$ MaricTpaHTa IepIoro poky HaB4aHHs Kaeapu iHGopMaliiHIX TEXHOIOTH,

KuiBcbkuil HallioHAJIbHUM YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTypH, Y KpaiHa
ABTOMATH30BaHA CHCTEeMAa OLIHKM 3HAHb Yy 3aKJIa/1aX BUIIOI OCBiTH Ha

OCHOBI IPOBE/JICHHS TeCTYBaHb

HeoOxigHicTh MIABUINEHHS SKOCTI MIJATOTOBKH CIHEINATICTIB B yMOBax
JIOKOPIHHOI peOpMHU OCBITH BU3HAYAE MONITYK HOBUX (hOPM 1 METO/I1B OpraHizaiii
HABYAJIBHOTO MPOIECY, 3aCTOCYBAaHHS MPOTPECHBHUX TEXHOJOT1M HAaBYAHHS B
YyMOBaX pPHUHKOBOI €KOHOMiKU. BiamoBiJIHO, HaBYAJbHUI NPOILIEC TOBUHEH
BpPaxoOBYBAaTH TEHAEHIIT CYCHIJIBHOIO PO3BUTKY 1 IICUXOJIOTII0 MOJIOAL, a (hopmu 1
METOJIM peajizailii HaBYaJIbHOTO MPOLIECY — MPUHIUIIN IEMOKpaTIii, akaJeMIqHUX
CBOOOJI, CHPaBENJIMBOCTI, KOHKYPEHI[ll, BCEOXOIUTIOIOUYOTO KOHTPOIIO 1
CaMOKOHTPOJIIO, JUCHHUIUTIHA W BIAMOBIAILHOCTI, IEJAroriKu CIiBpOOITHUIITBA B
CHUCTEMI CTYJICHT — BUKJIaJay.

[Tix HoBuMH 1HDOpMatiiiHuMuU TexHoorisiMu HaBdaHHs (HITH) pozymitots
Taki TEXHOJIOTIi, SKIi B HaBYAIBHOMY TIPOLIECI BHKOPHUCTOBYIOTH 3aco0u
iHpopmaTu3anii HaB4YaHHS (Hacamrepen 1€ - KOMM'IOTEp), MPUUOMY
BUKOPHUCTOBYIOTH X SIK 3aCi0 ynpaBiiHHS y4OOBOIO AiSUTBHICTIO.

[Iporpamu Takoro HaByaHHS NOOYJOBaHI B OCHOBHOMY Ha 1JIedX 1
MPUHIMIAX KOTHITUBHOI TICUXOJIOTIi, B HUX 3{IWCHIOETHCS] HEMPSAME YIIPaBIIHHS
JUSUTBHICTIO CTYJEHTa, TPH SKOMY CTaBISTHCS PI3HOMAHITHI yd0oBI 3ajadi,
npo0JieMHy, CIOHYKAIOYHU CTYACHTIB CAMOCTIHHO PO3B'SI3yBaTH iX.

["'070BHMMU LUIAMH CUCTEMH € IPUILBUALLIECHHS IEPEBIPKU pOOIT CTYIEHTIB
Ta YJAOCKOHAJCHHs CHCTEMHU OIIIHIOBaHHs, Oepydd OO0 yBarum Bary KOXHOTO
3aBIaHHS.

[lepeBipka 3a TOMOMOTOK MPOrpaMy CYTTEBO MPHUIIBUALIYE 1 MOJETIIYE
npoiiec nepeBipku poOiT. SAKICTh MUTAHB JAHOI NEPEBIPKU BU3HAYAETHCS IXHIM
3MICTOM, XapaKT€pOM BHKOHYBaHUX CTYyJIEHTaMHM NpPHU BIJAMOBIAI HA MUTaHHS
po3yMoBuX Aii. [Ipu ckilalanHl TUTaHb 3aBXKIU BUXOSATh 3 TOTO, 1110 TIEPEBIPATH
NOTPIOHO Ti 3HAHHS, L0 € OCHOBHUMH B JaHOMY Kypcl a00 BIJHOCHO BaXKKO

100


http://ua-referat.com/%D0%86%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D1%8F

Yupasaigas po3BuTkoM TexHosaorin 2019

3aCBOIOIOTBHCSl CTYACHTaMH, a00 sKi HEOOXiJHI JJisl YCHIIIHOTO 3aCBOEHHS
MOTAJTBIITUX PO3LIIB 1 TEM KypCY.

Ha noGip nmutanp BIUIMBa€ BU MEPEBIPKHU: ISl YTOUYHEHHS 3MICTY MUTaHb
JUISl TIOTOYHOI TIepeBIpKU HEOOX1THUM aHaI3 3B'3KIB JOCIIKYBAaHOTO MaTepiaty
3 paHilie TPOUJIeHUM, a JUIsl TEMAaTUYHOI 1 MiJACYMKOBOI MEPEBIPKH - BUIIJICHHS
TOJIOBHHX 3HAHb 1 CIIOCOOIB ONepyBaHHS HUMH.

AHani3 cucTeM KOMM'IOTEPHOTO HAaBUaHHS B KOHTEKCTI TEXHOJIOTI]
HAaBYaHHS BHCYBAa€ TEBHI BUMOTH 10 iX kiacudikamii. HaliroynoBHima 3 HHX
MoJIATa€ B TOMY, 110 BOHa Ma€e OyTH 0araToacrneKkTHOI0, OCKIJIbKM TEXHOJOTIs
HAaBUYAaHHS BKJIIOYA€ PI3HOMAaHITHI Horo 3acobw 1 cmocobum iX peamizarii.
Knacudikamiss mMae BpaxoByBaTH TEOPETUYHI 3acaaW MOOYAOBH TEXHOJOTI]
HaBYaHHA, CNOCO0Yy iX BTUIEHHS y HaBYajbHI BIUIMBH (3a1adyl, MIIKA3KH,
3aMUTaHHs, BKa31BKH TOIIO), Yepe3 OpPTaHi3alliio Croco0y ynpaBiiHHS 1 T.1H.

Jlo mapameTpiB BXIIHMX JIaHUX CHUCTEMHU BXOJSATh: IMEPCOHAIbHI JIaHi
crynenta (IIII1, rpyna), nani mpo BUKIIagaya, 10 Bee HArJIs HaJl MPOBEICHHIM
TECTYBaHHS 1 HAJa€ CBOIO OILIHKY 3a MUTaHHA 3 PO3rOPHYTOIO BIAMOBIJIIO,
KpuUTepii, 3a AIKUMU OyJie MPOBEJIEHO TECTYBaHHs, poOOTa CTYIEHTA.

J11s1 OLIIHKM TECTOBUX 3aBJaHb HaM CIIiJ] 3BepTATH yBary JUIIEe Ha KPUTEPii
3HAHHS MaTepiaty 3a MUTAHHSIM Ta 3HaHHS TeMU. [HKOJIM, pO3ropHYTICTh B1IMOBI I
TaKO0 BPaXOBYEThCS, OCKUIbKM B TECTOBUX 3aBJIaHHSAX OyBarOTh TOBHI Ta HEMOBHI
BiAMOBiAI (BiAMOBIIb ITOBHA OIIHIOETHCA OLIBIIOI KUIBKICTIO OaiiB ado X
HEMOBHA BIJMOBIF MOXKE 3apaxXOBYBATUCH SIK HE MPABUIIbHA).

Jlo mapameTpiB aBTOMAaTHM30BAaHOI CHUCTEMHU OIIHKMA 3HAHb CTYACHTIB Ha
OCHOBI TECTYBaHHSI HAJIC)KATh: KIJIbKICTh 3aBJaHb, Yac, BUJI BIATIOBIl HA TUTaHHS,
IMOBHOTA BIAMNOBI1, Bara MUTaHHS.

Jlana mporpama Mae OyTH 3py4YHOIO B KOPUCTYBaHHI Ta BUKOHYBAaTH TakKi
GyHKIT SK: BEJEHHS CHUCKY CTYJEHTIB Ta CIUCKY OIIHOK, JTOJIaBaHHS TECTIB,
IIPOXOJ/KEHHSI TECTYBaHb, PO3PAaXYHOK OIIHKK 3a TECTYBaHHS Ta 3arajbHOl
PEUTHUHTOBOI OIIHKH.

ABTOMAaTH30BaHa CHUCTEMa MEPEBIPKM 3HAHb MIHIMI3y€E BIUIMB (akTopy
0COOUCTOI TyMKH BHKJIaJada Mpo CTYyAEHTA 1 3HAYHO 3MEHIIIY€E€ HEOOX1AHUMN Yac
JUTSL TIEpeBIpKU POOIT. A TakoX JaHa CHUCTEMa CHUCTEMATU3YE pe3yJbTaTu
MPOBE/ICHUX TECTYBaHb, 4 CaMe€ CTBOPIOE CIHMCKHU 3 PE3yJbTaTaMH MPOUIECHUX
TEeCTyBaHb IO TPYyIl Ta 0OpPaxoBY€ 1 3aHOCUTH B TAOJIMIIO PEHTHUHIOBI OLIHKU
IPYIIH 32 BECh MEPio MPOXOHKCHHS TECTYBaHb.

Cnncoxk BUKOPHUCTAHOI JiTepaTypu
1. Korampuyk 0.0. Teopis ocBitHix BumiptoBanb / H0. O. KoBanbuyk. —

Huxwun : Bumasens I1I1 JIuceuko M. M., 2012. — 200-212 c.

2. KoncrpyroBanns tectiB. Kypce nexuiii : HaBu. noc. / JI. O. Kyxap, B. I1.

Ceprienko. — JIynpk, 2010. — 182-220 c.
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YJIK 004.4
Kharchenko A.A.}, Borodavka Y.V.2
1 Master first year of a specialty "Information Systems and Technologies"
2 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
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.
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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
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_primen

enija_generativnogo_dizajna/2018-03-06-23

4. “Machine Learning for Designers” by Patrick Hebron 2016
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YJIK 004 4:007.5

Psi6uyn 10.B.1, Makapos B.0.%, Copoka 0O.1.2, I'aspum 5.B2.

LAcnipanTka kadeapu iHpOpMaLiHIX TEXHOIOTIH IPOEKTYyBaHHS Ta IPUKIATHOL

MaTEeMaTUKH

2 Crypmentu rpymu ITEIT-32¢

KuiBchkuii HallioHadbHUM YHIBEPCUTET OYAIBHUIITBA Ta apXITEKTypU
Oco6uBocti 3D mogemsnepa ALLPLAN

Allplan - cucrema aBTOMaTH30BaHOTO IIPOCKTYBAHHS.

Allplan miaTpumye cimericTBo onepaliiiHux cucteM Microsoft Windows.

O6'exTHO-0OpieHTOBaHa TexHouoris 3-D BIM.

BIM - indopmariitne MmoaenoBanHs OyaiBii abo iHdopmaliiiitna MoaeNb
Oy 1B

OpHouacHa po6oTa (axiBIliB HaJ[ yCiMa pO3/1JIaMHu IPOEKTY.

Bizyamizarisa: o0'eMHa aHiMarllis, oOJiK OCBITJICHHS, TIHEH, BIpTyalbHUMN
npoxif 1o OyAiBii / 00MIT, poTopeaicTuuHe 300paxeHHs1, BOyJJOByBaHHS 00'eKkTa
B (pororpadiro, BepcTKa.

CyMICHICTh JaHUX 3 IHIIMMU TpadiuHUMH, PO3PAXyHKOBUMHU Ta
KOIITOPUCHUMHU CUCTEMAaMHU.

[HTerparnisa 3 cucreMaMu MPOEKTYBAHHS 1HKEHEPHUX MEPEXK 1 CHCTEMaMu
po3paxyHky 3BK (3a/11300€TOHHI KOHCTPYKIIii).

[IpoekTyBaHHS 3a711300€TOHHUX T4 METAJOKOHCTPYKIIIH.

[lonepenHiii po3paxyHOK BHUTpaT Ha OyMIBHUIITBO, 3B'I30K 3
KOIITOPUCHUMU MTPOTrpaMaMu 1 CUCTEMAMU €JIEKTPOHHOTO JJOKYMEHTOOOITY.

Allplan Bxirouae moaemiep 3D i, o BMie pobutu OyIieBi onepartii HaJ
TIJJaMU 1 TOBHICTIO 1HTErPOBAaHUN 3 CHUCTEMOIO NMPOEKTYBAHHS apXITEKTYpPHHUX
€JIEMEHTIB

Uynogi kpecnsapcbki iHcTpyMeHTH Allplan MatoTh 1HTENEKTyallbHI pEKUMU
NPUB'S3KK, MPOCTI Y BUKOPUCTAHHI 1HCTPYMEHTH JBOMIPHOTO KpECIEHHS 1
penaryBaHHs 1 3aco0u KoHBeprTailii 2D-ejxemMeHTiB B 3D-00'exTH.

Allplan migTpumye crheuiajibHI PEeXUMHU MEPErisany, 1o J03BOJSIOTH
JeTaJbHICTh MPOMAILOBYBAHHS CTABUTH B 3aJICKHICTh B1Jl IOTOYHOTO MacIITady
300paKeHHS

Allplan mpomonye ckiaaHl THCTPYMEHTU PEHICPUHTA 3 PI3HOMAHITHUMU
napamMeTpaMu OOpOOKM TIBTOHIB, $KI JIO3BOJISIIOTH IIBHJIKO PO3PAXyBaTH
Bi3yanizaiito 3D-mozeni Ajig aHanizy KoHUenii, popMm, CTpyKTyp.

Allplan mae BOymoBanuit Moxynb aHimarii. HoBe BikHO aHiMamii B
peanbHOMY Yaci J03BOJISIE OAUUTH aHIMAIIIFO MO/IEI 1 1i 3MiHA MOCTIHHO B TIPOIIECi
po0oTH.

VHikaneauii Mmonynb cnenudikariii Allplan Hamae mBugkuit 1 mpocTuii
croci®d CTBOpPEHHs 3BITIB, 110 BKIIOYAIOTh crenu@ikaili BUKOPHUCTOBYBAHHMX
MatepiaiiB 1 pO3paxyHOK iX BapTOCTI.
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VYHiBepcalbHe apMyBaHHS CTPWXKHSIMH 3a0e3ledye pi3HI CcrocoOu
OTpUMaHHS apMaTypHHX KpeclieHb. MoKHa BHUKOPHUCTOBYBATH O0'€eMHE abo
IJIOCKE PO3TAIllyBaHHS apMaTypH, B 3aJIe)KHOCTI BiJl OCHOBHUX JIaHUX, HASIBHUX B
IIPOCKTI.

ApMyBaHHS CITKaMH - 3pyYHUN THCTPYMEHT JJII CTBOPEHHS apMaTypHHUX
KPECJICHb 3 BUKOPUCTAHHAM CITOK. BUKOPUCTOBYIOTBCS BC1 PEKUMU PO3MIIICHHS,
o 3a0e3meduye CydacHHuH 3acid meperisiay, Mo Ja€ MOXIIHBICTh PO3TIISIHYTH BCI
3MIHU TUITIOPO3MIPIB CITOK 3 MIHIMAJIBHOIO KITBKICTIO 3aTpar.

Crneuudikaii apmatypu 1o JICTY cTBOPIOIOTHCS HA OCHOBI KOHKPETHOTO
MPOEKTY 1 YIPaBISAIOThCS HATUCKAHHAM KHOMKHU. CTasieBi apMaTypHi CiTKH, B T.4.
HECTaHJapTHI, BUIAIOTHCS TpadidHo.

besnocepenne ynpapiiHHS IOTTEPOM / 1a3epoM, poOOTaMu 1 BepcTaTaMu
3 UITY, po3apyKiBKY TEXHOJOTTYHUX KapT, abo nepeaavy JaHUX Ha LEHTpaIbHUN
KOMI'IOTEP YHPaBIiHHSA BUPOOHUIITBOM.

[linTpymka BIAKPUTOI O10JIIOTEKH TUIOBUX AapMaTypHUX EJIEMEHTIB,
BY3JIIB 3'€/IHAHb 1 3aCTABHUX JCTAJICH.

Jlerkictp BHECEHHSI 3MIH O KOHCTPYKTOPCHKY YacTHUHY 1 MIATOTOBKY
BUPOOHUIITBA NP 3MIHAX B apXITEKTYPI.

CB000/y 3a1103UYEHHS APXITEKTYPHUX JAHUX.

Haouny pucneruepusauilo MpoleciB BUPOOHULTBA, TPAHCIOPTY 1
MOHTaXY.

[Iporpamue 3abe3nedeHHst M03BOJsie (HOpMyBaTH OJMHMII TOCTaBKH 1
TPAHCIIOPTYBaHHS  (HANpUKIAJ, TPAHCIOPTHUN IUTAabeNlb), aBTOMATHYHO
CTBOPIOIOTHCS BIAMOBIIHI CYTTPOBIAHI TOKYMEHTH.

3aBaHTaXEHHS BUPOOHUUYUX MOTYKHOCTEW MOKE BIJOYBATHUCS B CUCTEMI
ynpaBiiHHS BupoOHuUUTBOM abo B Allplan Precast. 3anexxHo Bix Buay
BUPOOHUIITBA €JIEMEHTH PO3MOAUISIOTHCS HA MIII0HU, TOP1KKK a00 CTOJH, B T.4U.
3 ypaxyBaHHSIM OJTHOYACHOT'O BUPOOHHIITBA MAHEJIEH PI3HUX MPOEKTIB.

Cnucoxk jgireparypu
A.B.Hekpacos, M.A.HekpacoBa Allplan 2006. Ilepuinii mpoexT Bija eckizy
no nokyMmenrtauii = Allplan 2006. Ilepmmii mpoekt BiJ e€cki3y 10
JOKyMeHTarlii. - €karepunoypr, 2006. - 180 c.

YK 001.3 +004.89 + 008.2
€pykacs A.B.}, Cronbuuxosa B.1IO.?
'k.1.1., nouent xadenpu IT

2crymentka 4 kypcy rpymu [YCT-42¢
KuiBcbkuil HaIlioHAILHUMA YHIBEPCUTET OY/IIBHUIITBA 1 apXITEKTYypH
I Tyynnii inTesekt. KiHo, Bix ixei 10 peajbHOCTI
KinomucTenTBo — 1€ MOXXJIMBICTH CMUIMBO BTITIOBATH CBOi 3aTyMH,
danTazyBaTu HajJ YyCIMa MOXJIMBUMHU CIIEHApisIMH PO3BUTKY TMOMIA MIXK
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CYCIIJIBCTBOM Ta BCHOTO, IIO MOMJIO abo MOXe iX OTOYyBaTH. 3 PO3BUTKOM
MOCTIHYCTPIATbHOTO CYCNUJICTBA AKTYalbHICTh CIOXKETIB IMPO KOMIT IOTEpHI
TEXHOJIOT1i 3pocTae. 3 TOSBOIO MEPIIMX CTPIYOK 3JaBaJOCs, IO BCE IO
B1I0YBa€ThCS HA €KPaHi € HEJIOCSHKHUMH MPisIMH a00 710 TaKOTO MaOyTHBOTO I11e
nyke naneko. OJIHaK BKe ChOTO/IHI MOKHA CMIJTUBO 3asBUTH, 110 MallOyTHE TIPO
sKe BCl (paHTa3yBaiu HabaraTo OJIMKYE HIK MU TyMaJlu.

Pexwucepu, aki He OOsUIMCA MHCIUTH 3a pPaMKaMH MOXIIMBOTO Jalld
MOIITOBX JIJII 1HHOBAIlM, $KI 3apa3 CHOPUHUMAIOTBCA SK IOBCSKICHHI peul.
[Ipuknanom € Haikpanuii HayKoBO-(aHTACTUYHUHN (P1JIbM BCIX YaciB 3a BEPCIEIO
kputukiB - “Kocmiuna omiccess 2001 poky”. Ile OpuTaHCHKUN KIIACHUYHHM Ta
KybTOBHUH KiHOD1IBM 1968 poky pexkncepa Crenni Kyopuka. Came B 11iii KapTHHI
KyO6puk mnependauuB TOSIBY PIAKOKPUCTAIIYHMX MOHITOPIB, MOIIMPEHHS
"MIKpOXBHJIBLOBOK', MOMJIMBICTh OIOMETPUYHOI 1AeHTU]IKAIT JIOJUHK Ta
BiZico3B's3ky B ctwini  SKype. bimeimr Toro, repoi (GigbMy KOPHUCTYIOTHCS
IJIAHIIETHUMHU KOMIT'FOTEPAMH, SIKI B T1 YaCH HE ICHYBajJd HaBiTh 1 B CMUIMBHX
noMuciiax po3poOHuKiB. ToOTO michs meperisgy Juiie ogHOro (uUIbMy CTae
3pO3yMiJI0, MO 111 TUX MPUCTPOIB, IKUMU MH KOPHCTYEMOCS 3apa3, BUTAIU B
MOBITP1 1 MIBCTOMITTS TOMY. A SIKIIO MPEACTaBUTH CKUIHKU 32 YBECh 4ac OyJio
3HATO IIKABUX 1 PI3HOMAHITHUX KapTHUH MPUXOJUTH SIBHE YCBIJOMJICHHSI TOTO,
HACKUIbKH K BEJIMKUI IPOTPEC CTABCS B EIEKTPOHILIL.

OcTaHHIMU pOKaMH CEHCALlIMHO BPUBAETHCS y Pi3HI C(hepu HALIOTO KUTTA
MITYYHUH THTENEKT. BIIKpUTTAM MHUHYJIOrO POKY CTajla HeHpoMmepeka Ha iM’s
benmxkamin. IIporpama Oyna ctBopeHa pexucepom Ockapom Illapmom i
po3poOnukam Poccom [I'yainom. Ponb HeiipoMepexi cTatu pexucepom,
CIICHAPUCTOM Ta MOHTaXXEPOM JUIsi HOBOi KOPOTKOMETpakku. Ha cTBOpeHHs
BJIACHOTO MPOJYKTY IITYYHOMY 1HTENEKTYy 3Hamoomnocs 48 roaun. CreHapHOi
MalCTEepHOCTI HEMpoMepeka BUMIacs, MPOCTYA1F0BABIIH JOKJIAIHO KiJTbKa COTEHb
peanbHUX crieHapiiB. Jjig Toro, mob «CiCTH B PEXHUCEPCHKE KPICIO», MTYyUHUN
THTEJIEKT-PEKUCEP MEPEIUBUBCS KyIly CTapUX YOPHO-O01IMX (DUIBMIB 1 B MIACYMKY
BUITYCTUB CBIiH, sikuii HazuBaeThcss Zone Out. Ctpiuka po3moBifae mpo Te, SK
MOIIMPIOBABCA IITYYHO CTBOPEHMH BIpYC, SIKMM Bpayka€ TUIbKU BariTHUX >KIHOK.
BiguyTTs Bim mepernisgy KapTUHU Jyke auBHI. Zone Out Ouibiie cXxoXuii Ha
apTXayCHUN HAyKOBO-(aHTACTUYHHUI XOPPOpP, CEHC SKOTO 3PO3YMITH CKJIAIHO,
IpOTEe NEPCOHAXKI (PUTbMY PyXaroThCA 1 IHTOHYIOTh JOCUTh MPUPOJIHO.

JlocATHEHHS JTIOACTBA AUBYIOTH 3 KOKHUM JHeM. OHaK € 1 iHIIa CTOpOHA
Menani Takoro ycmixy. Came y cepiani «HopHe a3epkanoy», OpuriHaJIbHA i71es, SKa
HaJlIeXuTh cueHapucty Yapai bpykepy, Mmokyrode BigoOpa)keHO TMpaBIy
CHOTOJICHHS 1 MOKITUBOTO MaitOyTHBOTO. Cepian «HopHe a3epkanoy sBise co00k0
CBOEPIJIHY CyMilll (PaHTACTUKH, caTUpHU Ta Puiocodii, CIoraH sIKOro 3ByYUTh TaK:
«TemHa cTopoHa HaIIoi MPUXUIBLHOCTI JI0 rajKeTiBy. Sk kaxe cam Yapii bpykep:
«SIKI10 TeXHOOTII - 11e JIKH, a BOHH JIMCHO CXO0XKI1 Ha JIIKH, TO SKI BJIACHE Y HUX
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nmo6ouHi edexTu?». J{ns npukinagy po3depemMo mepiny cepiro APYyroro Ce30Hy il
Ha3BOoI0 «CKOpO MOBepHYCs». B emizoi MpOMOHY€EThCS CTBOPUTH BipTyalbHHIA
KJIOH, BUKOPHUCTOBYIOUM MJI IILOTO HOrO ICTOPIIO0 MAISUNIBHOCTI y COLIaTbHUX
Mepexax. buiblie Toro, pecypc, 3a A0MOMOTOI0 SIKOTO CTBOPIOETHCS KJIOH, Mae
MOXKJIMBICTh 3aBaHTOKCHHS MPUBATHUX JaHUX TakuX K ¢GoTo/Bimeodaitnu s
TOTO, HI00 TOYHIIIE 3MOJETIOBAIN IMOBEAIHKY, TOJOC Ta 30BHIIIHICTH KOIMIii
JIOJIMHU, a TaKOXX CTBOPHUTH JIOACHKE TUIO 3 CHHTETUYHUX MaTepiamiB, ajie
CIIOYATKY 3aBAHTAXKUTH Y HbOTO YC1 XapaKTEPUCTUKHU BIATOBIAHOL JIIOAUHU. KO
MOBEPHYTHUCS JI0 PEaIbHOCTI TO MIOCh CXO0KE BXKE ICHY€E, TaK 3BAHUI KJIOH PO3yMY
- BINA48. 1le inTenexktyaabHuil poOOT-rymMaHoin, ctBopenuid B 2010 pori, €
komiero biam PotOmart. I HEe TUTBKM 30BHI - B «MO30K» aHTPOMOMOP(HOTO
MEXaHI3My 3aBaHTaXEH1 CIOTraju, MOIJIAIM 1 MOYYTTS KIHKU - cripaBxkHsA biHa
HaBYaja pO3yMHY MAaIIMHy TOBOPUTH 1 pyXaTHcs B ii CTUJIl, a TAKOX IMITyBaTu
MIMIKY. AHApOIA BMi€ MIATpUMYBaTH Oecily, B TOMY YHCII Ha CKJIAIHI
¢11ocodebkl TeMU, 1 HaBITh kapTyBaTu. Ha 3aBaHTa)keHHSI CBOET OCOOMCTOCTI Y
bian mimo oweme 100 roaus. [pu npomy BINA48 3natHmii HaBYaTUCS - MOTO
CJIIOBHMKOBHUH 3arac i 3HaHHsS OHOBIIIOIOTHCS 3 KOXKHOIO HOBOIO Oecinoro. OmHak
AKIIO TOBEPHYTHUCS A0 (PIHATBHUX KaJpiB, €Mi30]] JAEMOHCTPYE BHYTPILIHIO
00poThOy JKIHKM MK CcO00I0: 3 OAHOro OOKYy BOHA HE MOXE 3MIPUTHUCS 3
«pEeIHKapHaIli€» y Takiil cnociO, a 3 1HIIOro OOKy — BOHA HEe OayuTh SBHHUX
HEJOCTATKIB y CHUHTETUYHOMY YOJOBIKOBI Ta PI3HMII BiJ CHPaBXHBOTO, a
00’ €KTUBHA PEAIbHICTh 3MYIIYE 11 SMUPUTUCS 3 pealliIMU Cy4aCHOTO CBITY. ABTOP
X04e JOHECTH JI0 Hac JIyMKYy MpO Te€, 110 MOXJIWBO, B MalOyTHHOMY TpaauLIis
MOMIIIATH OCOOUCTICTh MOMEPJIOT JIFOJUHN B poOOTa cTaHe OYJIEHHOI CIPABOIO,
ajie JJIsl [IbOTO CIIepITy HEOOX1THO po310paThCs 3 MOPaIbHO-ETUYHOT CTOPOHOIO
MUTaHHS.

SIK BUCHOBOK MO’KHa CKa3aTH, L0 3a sIKuXxoch 50 poKiB JIOJAMHA JTOCsTIa
KOJIOCAJILHOTO MPOPHUBY, B TEXHIYHIN, HAYKOBIN Ta 1H)KEHEPHIU raimy3i, a 3aBJIIKU
[bOMY 1 B IHIITUX 00JACTAX JKUTTEAISUTBHOCTI. Y TOM K€ Yac cTae A0 0O0JII0 MPUKPO
1 pajiiCHO, IO JIIOJICTBO BUSIBUJIOCA HACTUIBKH JIIHUBO, 10 HE IOCATIIO YChOTO 1110
MPUITyCKaIN aBTOPH (PIIBMIB Ta CEpialiiB, K€ Mepe]l TUM SIK CTBOPIOBATH II0Ch
Tpeba J00pe moAyMaTH, sIK1 HaCI1IKK MOXYTh OyTH, 1100 MOTIM HE BUMILIO K Yy
bimpMi «S — poboT».

Cnucoxk BUKOPHCTAHUX JKepeJt
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
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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;
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— 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.
List of literature
1. lapmoHi3alliss CycHiIbCTBAa — HOBITHIM HAIpsIMOK PO3BUTKY JEpP>KaBU:
Bceykp. Hayk. KOH(. acmipaHTiB Ta MOJIOJUX BUEHUX, 25 Oepe3us 2014 p.:
matep. koHd. — Oneca, OHEY.
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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.
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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).

List of sources
https://www.mathworks.com/discovery/machine-learning.html
https://searchenterpriseai.techtarget.com/definition/machine-learning-ML
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