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BUKOPVICTAHHS HOBITHIX KOMITIOTEPHUX
TEXHOJIOT'IN 3 METOIO IHOOPMATU3AIIII OCBITU

OBuapyx B.O.
TOLIeHT, KAaHAM/AT TeXHIYHMX HayK

HanionanpHuil yHiBepcuTeT Xap4oBUX TeXHosOTiN, KuiB

IOmyx I.B.

HanjionanpHuit yHiBepCcUTET Xap4OBUX TeXHOOTIN, KuiB

Anomauis. Inpopmamu3ayis cycninbcmea — ye nepcnekmusHutl Wisx 00 eKoHo-
MiuH020, COUIANLHOR0 A 0CBiMHbO20 PO3BUMKY. IHpopMaMU3ayis oceimu cnpsmosy-
EMbCA HA POPMYBAHHS A PO3BUMOK IHMENIEKMYANIbHO20 NOMeEHYIANY Hauil, y0ocko-
HANEHHA POPM i 3MICIY HABUATILHOZO0 NPOUECY, BNPOBAONEHHS KOMN T0MEPHUX MENo-
0i6 HABUAHHS Ma MeCHYBAHHS, W40 HAOAE MONIUBICb 8UPiULy8amY NPobaeMU 0C6i-
MU Ha BUULOMY DiBHI 3 YPAXYBAHHAM CBIMOBUX UMO2.

Kro4uoBi cmoBa: koM oTepHi TexHosoril, inpopmarusanis ocBiTn

Keywords: computer technology, informatization of the education

OpHuM i3 BaXX/IMBUX HAIIPSAMKIB pO3-
BUTKY iH(popmarmsanii ocBitm € HOBi
KOMITIOTepHi TeXHOmorii. IHTepakTus-
HicTh, iHTeHCMiKaLiA Ipollecy HaBYaH-
HsI, 3BOPOTHMUII 3B’5130K — MOMITHI Iiepe-
Barv LMX TEXHOJIOTIil, KOTpi 3yMOBMIN
HeoOXiTHICTb iX 3aCTOCYBaHHA y pisHMX
rajaysax JIIOfICbKOI [HiA/IbHOCTI, HacaMIle-
PeR y TuX, fAKi IOB’sA3aHi 3 OCBiTOIO Ta
podeciiHO MifTOTOBKO.

Hwuni Hemae eguHOro BM3HaYeHHS iH-
¢dopmariitroro cycminbcrsa (IC). Bueni 3
pisHMX KpaiH faoTb BusHadeHH: IC mo-
Pi3HOMY, IPOTE MaJXKe B YCiX XapaKTepPHO
BifI3HAYA€THCS TIPOLEC KOMIT I0Tepu3aliil,
AKWI HaJlA€ JIOfAM JJOCTYIL 10 HaJiliHuX
mxepern indopmariii, mo36ass0UN IX Bix
pyTuHHOI pobotH, 3abesredye BUCOKUIL
piBeHb aBTOMaTH3auil BupobHuirea. Pos-
IJIAIAI04Y OCBiTY B iHpOpMamiiiHOMY Cyc-
iIbCTBI, HEOOXIHO BU/IUTH OpraHiza-
it iHopMariiiHIX MpoLeciB, PO3BUTOK
i 3actocyBaHHs iHQOpPMaLITHNX OCBITHIX

TEXHOJIOTIA, sIKi Iepen6avaroTh Taki mpo-
Ljecy: IepefaBaHHsl, 06po6IeH s, OpraHi-
3a1yist, 30epe>keHHs | HAKOIMYEeHHs JaHIX,
dbopmanisanis Ta aBTOMaTU3a1[isl 3HaHb.
YocKoHaJIeHHA MeTOJiB PO3B I3aHHSA
(yHKI[iOHaIBHUX 3aBJIaHb, CIIOCOOIB Op-
raHisanii iHpopMaLiiHuX IpoLeciB Ipu-
BOJUTBD 0 HOBMX iHOPMAIIITHIX TeXHO-
JIOTil1, B IKMX /IO OCBiTHBOI I'ay3i MOXHa
BiHEeCTU:
o KOMITIOTEPHI HaBYa/IbHI IIPOrpamu;
o HaBYIbHI cycTeMy Ha 6a3i Myib-
TUMeJTia-TeXHOJIOTIIA;
o iHTEJIEKTyasIbHi Ta HaBYa/bHI eKc-
MIEePTHI CUCTeMU;
o posmopineHi 6a3u faHKx;
* 3aco0u TeleKOMyHiKaii;
* eJIeKTPOHHi 6ibmioTeKn, posmopine-
Hi Ta LIeHTpa/i3oBaHi BUJaBHUYI
CUCTEMU;
o TIporpaMHi Ta TexHiuHi 3acobu iH-
(dhopMaLiliHO-KOMYHIKaLiTHUX Tex-
HOJIOTiJA.




MONOGRAFIA POKONFERENCY]JNA

BunukHeHHsA Ta PO3BUTOK iHopMa-
uiftnoro cycminberBa (IC) mpumyckae
IIMPOKe 3aCTOCYBAHHS iHPOpMALiiHO-
koMyHikaniitHux Ttexsosoriit (IKT) B
OCBITI, 1110 BU3HAYaE€TbCs OararbMa 4uH-
HUKaMN.

[To-nepure, BupoBamxkenna IKT y cy-
YaCHY OCBITy CYTTEBO IPUCKOPIOE Iepe-
JaBaHHS 3HaHb i HAKOMMYEHOTO TEXHO-
JIOTiYHOTO Ta COL{ia/IbHOTO JIOCBify JIIOf-
CTBa HE TI/IbKM BiJi MIOKOJIIHHSA IO IIOKO-
JIIHHSA, a 11 Bif] OHI€] TIOAVMHA IO iHIIOL.

[To-ppyre, cydacHi IKT, nigpuiryroun
AKICTb HaBYaHHA I OCBiTH, JAIOTh 3MOTY
JIIOMVHI YCIIiNIHiLIe 71 IIBU/IIE aZlalTyBa-
THUCA IO HABKOIMIIHBOIO CEPEJOBUILA,
ITo colia/ibHUX 3MiH. Lle mae KoXxHi mio-
IVHI MO>X/IMBICTD OflepXKyBaTy HeoOXifHi
3HaHHA AK CbOTOJHI, TaK i B IOCTIHAY-
CTpia/IbHOMY CYCIIi/IbCTBI.

[To-Tpere, axkTUBHe i1 edeKTUBHE
BIIPOBA/KEHHSA LMX TEXHONOTIN B OCBITY
€ BOXUIMBUM YMHHUKOM CTBOPEHHS HO-
BOI CUCTEMM OCBIiTH, 11O BiJIIOBifla€ BU-
moraMm IC i mpouecy MofiepHisanii Tpagu-
LifIHOI CUCTEMM OCBITMU.

IKT 37ilicHIOIOTh AKTMBHUI BIIJINB Ha
Ipollec HABYaHHA i BMXOBaHHA 3100yBa-
4iB BUMIIOI OCBiTM, OCKiIbKM 3MiHIOIOTb
CXeMy IepefaBaHHA 3HaHb i MEeTOAM Ha-
BYaHHA. PasoM 3 TuM, ympoBajpKeHH:A
IKT y cuctemy OCBiTH He Ti/IbKY BIUIMBAE
Ha OCBIiTHI TEXHOJIOriI, a 1 YBOZUTH JIO
IpOoLieCy OCBiTH HOBi. BoHM moB’s3aHi i3
3aCTOCYBaHHAM KOMITIOTEpiB i Te/exo-
MYHiKallili, CrieniaJbHOro yCTaTKyBaHHA,
IIPOrpaMHNUX Ta allapaTHUX 3aco06iB, cuc-
TeM 060pob6ku indopmanii. Boun
HOB’sI3aHI TaKOX 31 CTBOPEHHSM HOBINX
3ac06iB HaBYaHHsA i 36epeXXeHHS 3HAHb,

[0 SKUX Ha/JIeXaTh €IeKTPOHHI Iifipyd-
HUKY 1 My/IbTUMepia; eleKTpoHH] 6i67i0-
TeKM ¥ apXiBW, IMOGaIbHI Ta JIOKa/IbHI
OCBiTHI Mepexi; iHdpopMaLifiHO-TOIIYKO-
Bi Ta iH$OpMaLiIHO-TOBIAKOBI C1CTEMIL.

YnocKOHa/IeHHs CUCTEMM OCBiTH, Ha
0CHOBI iH(pOpPMaITHNX TEXHOJIOTIN, M-
POKe BITPOBA/[)KEHHA B HaBYa/IbHUII IPO-
nec IKT npuseno mo mosAsu BipTyanbHMX
YHiBEpCUTETIB, BiIIKPUTOL CUCTEMMU OCBi-
TH.

TonoBHMM HeONIKOM BUKOPUCTAHHSA
IOCSATHEHDb iH(i)opMaTmsauil’ B OCBITI HUHI
€ BIJICYTHICTP IX HAayKOBO-METOAMYHOIO
3a6esnevenns IKT. 3 meToro AKicHOI Mmif-
roToBky (axiBIiiB 0cOOMMBOI yBaru mo-
Tpebye pO3IIsAn po3poOIeHHs Ta BIPO-
Ba/PKEHHA B HaBYa/IbHMII IIPOLEC e/leK-
TPOHHUX MaTepiaiB, AKi CTBOPEHi y BU-
A1 IMHAMIYHUX aHiMallill, MOfene,
IXHE YSTO/>KEHHA 3 TPaJULiHUMU TeX-
HOJIOTiAIMM Ta METOJlaMy HaBYaHHA.

PosButok iH(bOpMaLiiiHO-KOMYHIKa-
LiIHNX TEXHOJIOriil, CTBOpPeHHs iHGOp-
MAIilHOTO OCBITHBOTO CEepefoOBMINA Ha-
BYaJIbHOTO 3aK/IaJly HaJal0 MOXKIUBICTh
3HauYHO iHTeHcMiKyBaTH HaBYaIbHUI
NpOIEeC, aKTUBi3yBaTU TBOPYY MifA/b-
HicTb 3700yBaviB BUIOI OCBiTH, HiABU-
IMUTY AKICTh IXHBOI mifroroBku. Kpim
TOTO, IIMPOKOTO BUKOPUCTAHHA Yy HaIlO-
BHeHHi iH(pOpMalilfHOrO OCBITHBOTO Ce-
pemoBuIna HaOyIy MYIbTUMENiHI Kyp-
CU, B AKMX BUKOPUCTOBYIOTbCA Pi3HOMa-
HITHI €7IeKTPOHHI NOCIOHMKM, KypCH, fe-
MOHCTpalLiiiHi Marepiann, mabopaTopHi
MIPAKTUKYMMU, TeCT!, TPeHaKepu Ta iH. 3
MeTOI0 aKTUBi3allil misHaBa/IbHOI aKTUB-
HOCTI 3100yBauiB BUIOI OCBITY, PO3BU-
TKy IXHIX TBOpuYmx 3piOHOCTeit, 6inbur

6
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sKicHOI GpaxoBoOI MIATOTOBKY BCe LIMPIIO-
r0 BUKOPKCTAaHHS HabyBae MOJEIIOBAH-
HS 3 BUKOPUCTAHHSAM KOMIT'IOTepa, BU-
KOHAHHsI BIpTya/IIbHIX [JOCTIAIB, mabopa-
TOPHUX POOIT, 0COOMMBO ISl TUX SBMUIL,
IpuUIafiiB, KOTPi HEMOXXIMBO BUKOHATY B
peanbHMX yMoOBaX. MoJeNiOBaHHA 3 BU-
KOPUCTAHHIM KOMITIOTEPIB [O3BOJISIE
IIPOJEMOHCTPYBATH i JOCTiZUTH BIaCTU-
BOCTi 00’€KTiB, ABMII, a TAaKOX 6araro-
pasoBe BUKOHAHHA IIeBHMX Aiill — cdop-
MyBaTy BMiHHA i HaBUYKM BUKOHAHHA
IIEBHMX OIlepaliil.

Peamisania BifKpuToi OCBiTM MOXe
3[iJICHIOBaTUCh 3a PaxXyHOK JMCTaHIili-
Hoi ocBitm (JO), AKy po3INIANAIOTH AK
Pi3HOBUJI OCBiTHBOI CUCTEMM, B AKill IIe-
PEBAXXHO BUKOPUCTOBYIOTbCA JUCTaH-
LIi/iHi TeXHOJIOTil HAaBYaHHA Ta OpraHisa-
il OCBITHBOTO mporecy, abo K ORHY 3
¢dbopM 30006yTTA OCBITH, 3a SIKOIO ONAHY-
BaHHsA TUM a60 iHIuM ii piBHeM 3a Ti€w
260 iHIIO0I0 CcrIelia/IbHICTIO 3MiJICHIOEThCS
B IIpOLieCi HaBYaHHA Ha BificTaHi.

IucraHmiitHa OCBiTa — IIe IIearorivHa
CUCTEMA BiJKPUTUX OCBITHIX IIOCHYI, 1O
HaJalTbCA IMMPOKMM BepCTBaM Hace-
JIEHHA B KpaiHi Ta 3a KOPLOHOM 3 JOIO-
MOroI0 cIlellia/i3oBaHOro iHdopmarii-
HOTO OCBITHBOTO CepefjoBUIIa, KOTpe bOa-
3YETbCA HA JMCTAHLIMHUX TEXHOJIOTiAX
HaBYaHHSA (MY/IPTUMENITHNX, MEPEXXHIIX,
TefleKOMYHiKaniitiux, Tb-TexHomoriax
TOIIO).

HucranuiiiHa ocBiTa nepenbavae pea-
ni3anito HOBOI (opMM HaBYAHHA BigKpu-
TOTO Ta JOCTYITHOTO [/ BCiX, He3a/IeKHO
BiJl TOTO MiCIIfl, e TPOXXMBAE JIIOAMHA.

A mpakTmM4HOI peanisanil gucTaH-
LIIHOTO HaBYaHHSA 37e0i/IbIIOr0 BUKO-

PUCTOBYIOTb CIlellianisoBaHi iHpopMma-
LilfHI cucTeMH, AKi Ha3MBAaKOTDh CUCTEMa-
MU YHpaBliHHA HaBuaHHAM (learning
management system, LMS) a6o inkonn -
NIPOrPaMHO-TIEarOTiYHMMM  CUCTEMAMIL.
SIx mpaBmio, Taki iHpopmanilui cucre-
MU CKJIaJal0TbCs 3 HAOOpiB MOAYIIB, IO
3a0e3IeyyIoTh IIOBHOLIIHHE NMCTaHIiiHe
HapuaHHA. Huni € pgoBom mmpoxkui
CIIEKTP PO3POOIEHNX CHCTeM YIPaBIiH-
Hs HaBYaHHAM, AKi IIOIIMPIOIOTH AK Ha
KOMEpIiliHill OCHOBI, TaK i BinbHO. Pasom
i3 umm, € goBomi Garato po3pobox Ha-
BYAJIbHUX 3aKIafiB «Iim cebe». OpHak,
yce 6iblile HaBYaIbHUX 3aK/TafliB Bififiae
nepeBary 3HaYHMUM, YK€ IepeBipeHuM Ha
NPAKTULI CUCTEMAM.

KoxHa Mofie/lb HaBYaHHS PO3BUBAE
MEBHUI €/IeMEHT CUCTEMM HaBYaJbHOTO
IIpOLleCy, IPUJAINAIYY OCOOIMBY yBary
NPAaKTUYHIl 10T0 YaCTMHI, METOJUYHOMY
iHcTpyMeHTapito, cmocoby opranizamii
HaBYaJIbHOTO MaTepiany, MOCATHEHHIO
MAaKCHMAJIbHOTO Pes3y/IbTaTy abo BUKO-
pUCTaHHA crenyivHNX HaBYaJIbHUX 3a-
co0iB i TexHOMOTIT. Y BCiX BUIagKax
KO)KHa 3 iHHOBAIliIMTHUX MOJeneil 3MiHIOE
XapaKTePUCTUKY TPaSULIIHOTO BY3iB-
CHKOTO HaBYa/JIbHOTO IIPOLECY, PO3KpU-
BAKOYM He BUKOPUCTAHUI IIOTEHIIiaI.

IHHOBaITHMIT TiAXiT B OCBIiTI BU3HA-
Ya€EThCS He Yepe3 BUKOPUCTaHHA AKOICh
OJIHi€l Mofieni, a Yepes 3[aTHICTh IIPOEK-
TYBaT! i MOZeIIOBATH HOTPiOHNIT BUILO-
My HaBYaJbHOMY 3aKjIaji HaBYaJIbHUI
IpolLlec 3 BUKOPUCTAHHAM Pi3HUX OCBIT-
HIX TEXHOJIOTi}i Ha OCHOBi 3HAaHHA IX II0-
TEeHIL[IMHUX MOX/IUBOCTEN i
«CUIbHUX cTOpiH». CaMe TaKa 3JaTHICTD i
poOUTD IpoLieC HABYAHHA Y BUIOMY Ha-

nepesar
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BYA/IbHOMY 3aK/Iafii TEXHOIOTIYHUM, TOO-
TO IIPOTHO30BAaHMM i MaKCHMAJIbHO Ha-
OMIDKEHNM [0 3aIIAHOBAHNX pes3y/IbIa-
TiB.

Ocsithi nporpamu Intel cnpsamosani
came Ha Te, 06 JOIIOMOTTU OCBITSHAM
eeKTUBHO BUKOPUCTOBYBaTH iHOpMa-
LI/IHO-KOMYHIKalliliHi TeXHOJIOrIi B CBOIN
HOBCAKAEHHIN pob6oTi. BripoBamxkeHnHs
nporpamn Intel «HaBuans st MaitbyT-
HbOTO» B CUCTeMi BMIIOI OCBiTM Ta 1i
peasnisalis y BUIIUX HaBYa/JIbHUX 3aK/Ia-
Iax YKpaiHM iCTOTHO BIZIMHY/IA Ha Opra-
Hi3al|il0 Ta IIPOBE/IEHH:A HABYAJIbHUX 3a-
HATb, HAYKOBO-NOCTiJHULIBKY Ais/IbHICTD
3po6yBauiB Buioi ocsitu. Haykosi mo-
CIiIDKeHHSA Ta HaBYa/IbHA [isIIBHICTH
3000yBayiB BUIIOI OCBITY 3[i/ICHIOIOTBCA
Ha OCHOBIi IIPOEKTHOI METOJVKM, 3 BUKO-
PUCTAaHHAM HOBITHIX TEXHOJIOTIN, y TOMY
yucni i pisHomaniTHuX cepsiciB Web
2.0 Ta Web 3.0, comianbHUX Mepe>keBUX
crinproT. Iliff BIyIMBOM mporpamm cyT-
TEBO KOPETYETbCA KOHTEHT iCHYIOUMX Ha-
BYaJIbHUX IIPOIPaM 3 BUKOPUCTAHHAM
iHpopMaIliTHO-KOMYHIKAIIfIHUX TeXHO-
JIOTiM, BHOCATHCS 3MiHM [0 HaBYaJIbHUX
IIaHiB pisHUX (aKy/IbTETiB Ta HABYANID-
HUX IHCTUTYTiB 3 METOK IOIIMPEHHS
eKCIIepUMEeHTY NI 3700yBa4iB BuIoi
OCBiTM BCiX CIeIjia;IbHOCTE.

OpHak, peasisallisi TaKOro HaBYasb-
HOTO KypCy B yMOBaX BMILMX HaB4Yajb-
HIX 3aK/IaJlaX 3iIITOBXYETHCA 3 IEBHUMU
npobeMaMy METONUYHOTO, OpraHisa-
L[ifHOTO Ta KaJ[pOBOTO IIaHy. 30KpeMa,
Y3TOPKEHHA MIDKHApOJHOIO Kypcy 3
OCBITHIMM CTaHJAPTaMM i HalliOHa/JIbHU-
MM HaBYa/IbHMMU IUIAaHAMU YHiBepCUTe-
TiB; HeOOXifHICTb IpOBeLeHHA KypCy Y

¢dopmi TpeHiHry y BifmoBifgHOCTI 3 pos3-
KIaZloM TPafMLIiMHUX JeKLiIHO-CeMi-
HapcpKMxX 3aHATh; HemoctarHA IKT Ta
MeTOAMYHA TOTOBHICTh OINBIIOCTI 310-
6yBauiB BMIIOI OCBiTH; OpaK wacy Ta Ha-
BMYOK BUKJ/Ia/ladiB-TPEHEPIB, BiICYyTHICTh
MOTMBALil y BUK/IAJadiB, BiICYTHICTh
MiATPUMKM KepiBHUIITBA BUINUX Ha-
BYQ/IbHUX 3aKJIa/[[iB.

IocBin iHHOBALINHOI HiABHOCTI
YKpailHCbKMX BUIIVX HaBYaJIbHMX 3aKJIa-
IiB HiITBEPIPKYE IX 3/JaTHICTD aflalTyBa-
TUCA 10 BUMOT PUHKY i BUITYCKaTU iHHO-
BaliJIHy IPOAYKIiIO, 1[0 MAa€ IIOINT, BU-
KOPUCTOBYIOUM pe3ylAbTaTU LIbOTO BU-
pOOGHMILTBA [/IsI BAOCKOHA/TEHHS CBOEL
ocBiTHbOI i HaykoBoi poboru. Huni B
VYkpaiHi #ifie mpomec popMyBaHHA Ha-
BYa/IbHO-HAYKOBO-IHHOBAL[IIHMX KOMII-
JIEKCIB TUIYy «CU/IIKOHOBOI JNOMMHI», 1O
IOK/IMKaHi 3a6e3meunT iHTerpauito Bu-
X HaBYa/JIbHUX 3aK/Ia/liB 3 PeaJbHUM
CEKTOPOM €KOHOMIKMU JI/I1 BUPILIEHHSA CO-
I1ia/IbHO-eKOHOMIYHIX IIPO6/IeM peTioHiB
i peanisanil gep>XaBHUX, Li/IbOBUX i Tajy-
3€BUX IHHOBaLiIHMX IpPOTrpam, OB’ A~
3aHUX, IepelyCiM 3 TEXHOIOTIYHUM PO3-
BUTKOM Tajy3eil eKOHOMIiKM.
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IMPVMHIINITI PABOTbBI CUCTEMbBI OTOIUVIEHUA OTKPBITBIX
ITOIITATOK ITPOMBIIIJIEHHBIX IIOMEIIEHNI C
MNCIIOJIb3OBAHMEM TEIUIOBbIX BAPBEPOB

IManTana [I.E.

acrmpaHT Kadeapsr CUCTEMHOTO aHA/IN3a Y MOJETMPOBAHMSA
B TertorasocHabkenmy I'BY3 «IIpupHenpoBckas rocygapcTBeHHAs aKageMus

CTPOUTENIbCTBA N APXUTEKTYPbI»

KnroueBbie cmoBa: cucrema OTOIVIEHN, OTKPbITAaA IJIOIIaKa, IIPON3BOACTBEHHOE

HOMellleHNe, TEIUIOBOII 6apbep, TEIIOBOE OrpaXK/eHIe.
Keywords: heating system, open area, industrial premises, thermal barrier, thermal

fence.

OnHUM U3 BaXHBIX YCTOBMII Kade-
CTBEHHOTO IIpoljecca MPOU3BOJCTBA SIB-
JII€TCST HeOOXOJUMOCTD CO3[AHMUS KOM-
(GOPTHBIX YC/IOBUIT MUKPOKIMMATA [JIS
pabouero nepconana. CymecTBylOT MHO-
JKECTBO TUIIOB IIPOM3BOJICTBEHHBIX II0-
MeIIeHIiT, KOTOpble HY>KHAITCSA B OTO-
IUIEHUN, V1 B YaCTHOCTH, ITPOMBIIIIICHHbIE
HOMeIIEeHNsT C OTKPBITHIMI IUIOLAIKAMIL.
HeBO3MOXXHOCTD YCTAHOBKM OTPaKHAI0-
X KOHCTPYKLMIT B TAKUX IIOMELIEHNMSX
CBsA3aHA C 0COOEHHOCTAMM TEXHONIOTHYe-
CKOTO TIpOIlecca, ABJDKEHMEM aBTOTPaH-
CrIopTa U IepeMeleHneM pabodero 06o-
PYROBaHIS.

OTomieHne OTKPBITHIX IUIOLIAZOK
Yallje BCETO IPOVCXOJUT C TIOMOIIBIO JTy-
YUCTBIX HarpeBatesiell, KOTOpble ABJIAI0T-
cs 6oree SKOHOMMYHBIMM Il 060rpeBa
IPOMBIIITIEHHBIX ToMemteHuit [1]. Ilpu
nepefade TETIOTHI C IOMOIIBIO 3TeKTPO-
MAarHUTHBIX BOJH OTCYTCTBYET IIPOMe-
JKYTOYHBIN TEeIJIOHOCKUTENb, CIIEfOBa-
TE/IbHO, 3aTPAThl SHEPIMU s JOCTIDKe-
HISL HeobXofuMoro OamaHca TEIIOTHI

MUHIMAJIbHBI, 4TO II03BOJISIET 9KOHO-
MUTbh TEIUIOBYI0 SHepruio. Temiora Ot
MH(paKpacHBIX HarpeBaTesIell OLlyIaeT-
Cs1 IPAKTUYEeCKY Cpasy MOC/Ie UX BKIIIYe-
HUS, YTO TaKXe SIB/IAETCS IOKasaTeneM
3¢ deKkTUBHOI PabOTHl OTOMUTENHHOIM
cucteMsl [2]. ViHdpakpacHble HarpeBaTe-
N HO3BOJAIOT OCYLIECTBJIATh 30HasIb-
HBII VIV TOYeYHBIT 06orpeB. TakuMm 06-
pasoM, 060rpeB 6OMBIIOr0 MOMELeHNUS C
[IOMOIIBI0 JIYYMCTOrO OTOIUTeHMsT Goree
9 PeKTUBHBII ¥ SKOHOMMYHBIN, YeM
KOHBEKTUBHBIN [3].

OpuHako, cormacHo [4] u3BecTHO, YTO
IOJIsI TEIUIOOTHAYM KOHBEKIIVEN OT JTy4uu-
CTOTO HarpeBaTesns K OKpy>KawleMy Bo3-
IyXy cocTaBnseT 15 + 45%, B 3aBUCUMO-
CTM OT IUIOTHOCTM TEIUIOBOIO IIOTOKA
u3Iydarena M CHOCoOa ero yCTaHOBKIU.
VIHTeHCUBHBIE KOHBEKTUBHbIE IIOTOKU
BO3/lyXa, KOTOpble 00pa3yloTcs OT U3/Y-
YaoMX TPyO, HANPABISIIOTCI B BepX-
HIOI0 30HY MOMEII[eHNsI, YTO IPUBOINT K
TEIUIOBBIM IIOTEPSIM OTOINTENBHOIN CH-
cTeMoit. [l pellleHNs 9TOro BOIPOCA, B
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PucyHok 1. O6Lmin nnaH OTKPLITOM MAOLWaAKN NPOMbILLIIEHHOTO MOMELLEHNSI
1 - BHYTPEHHSIS1 30Ha OTansIMBaeMon OTKPbITOM NMOLWaAKK; 2 - rpaHuLbl NoLLaaKK,
Ha KOTOpPbIX pacnofioxeHbl TpybyaTble HarpeBaTenu.

YaCTHOCTY, TPUMEHSIOTCS KOMOMHMPO-
BaHHbIE TY4MCTbIE 06OI‘peBaTeHI/I C IMogo-
rpeBoM Bo3payxa [5].

O}:[HaKO, JaXke NIpu MCIIO/Ib30BAHUN
JIy4UCTBIX M KOMOVMHMPOBAHHBIX Harpe-
Baresiell Ha OTKPBITHIX IUIOMIA/IKAX IIPO-
M3BOJICTBEHHBIX IOMEIEeHNI, KOHBEK-
TUBHDBIE IIOTEPU TEIIOTHI VI IIOCTOAHHOE
ABVDKEHME BO3YIIHBIX MacC IPUBOIAT K
TOMY, YTO BO3[yX B paboyeil 30He IpaK-
TIYeCK) He HarpeBaercs. IIpn 9ToM dva-
CTO MpUOEraT K MOBBIIIEHIIO TEIIOBOI
MOIIIHOCTN CUCTEMBI JTyIMCTOrO OTOIlIE-
HUA, YTO HE ABJ/IACTCA S9KOHOMMYCCKUM I
PpalMOHAJIbHBIM TIOAXOAOM K PpELIEHNIO
IaHHOTO BOIIPOCa B COBPEMEHHDIX yC/IO-
BUSIX HeOOXORMMOCTM 3HeprocOepeixe-
H1s1. BMecTe ¢ 9TMM, IOBBILIEHNE TeIUIo-

BOJl HArpy3KM Ha CHCTEMY JIyYMCTBIX
oborpeBaresieil MOXeT HPUBOANUTE K
TOMY, 4TO paboune IIOBEPXHOCTH U Teja
pPabOTHMKOB IIEPErPEBAIOTCS, a OKpyXKa-
IOLIMIT BO3YX OCTAETCs XOJNOLHBIM, 4TO
cospaeT HeKOM(OpPTHbBIE YCIOBUS [is
mpebpiBaHus smofeit. Takum o6pasom,
mpobreMa Ka4eCTBEHHOTO OTOIUIEHIS
OTKPBITBIX IUIOL[A/IOK IIPOU3BOJCTBEH-
HbIX [IOMEILeHIIT OCTAETCSI AKTya/IbHON U
TpeGyeT HOBOrO HOAXOHa K €e PaccMo-
TPEHUIO.

Jns peumeHus FaHHON IPO6GIEMBI
OBUIO Pa3pabOTaHO HOBOE TEXHIYIECKOEe
peuenne [6]. Vi3o6peTeHne OTHOCUTCS K
CuCTEMaM OTOIUIEHVIsI, KOTOPbIE COCTOST
M3 aBTOHOMHBIX HarpeBaTesneil, U K
YCTPOIICTBAM /ISl COKUTAHNS TOIIMBA.

11
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Ilenpbio [aHHOTO TEXHMYECKOTO pelle-
HUA AB/IAETCA CHIDKEHNUE MOoTephb TeIlo-
THI 32 Ipefenbl 30HbI 06orpesa. [Tocras-
JIeHHasA 3ajjaya pelaeTcsa TeM, 9TO CUCTe-
Ma OTOIUIEHMA OTKPBITBIX IUIOIIA/JOK
MIPOMBIIIITIEHHBIX TTOMeIeHnit [6] cocto-
UT U3 TPyOUATBIX Ta30BBIX HarpeBaTesel,
KOTOpbIe COJiep)KaT Ta30BYI0 TOPENKY,
Tpy6UaThIil HarpeBaTeNIb C PACIIONOXKEH-
HBIM HaJl HUM OTpa’KaTeJleM TENJIOBOTrO
U3TYy4EHNA C TIOBEPXHOCTHOM TEIIOU30-
JALMeNl ¥ BBITSKHOM BeHTWIATOp. Ha-
rpeBaTeN B CBOIO OUepefib PacroaraT-
C Ha TPaHUIAX OTKPBITOI IIOLIA/IKN
BbIlIle U HVDKE HYJIEBOTO YPOBHSA 3€MJIN.
TasoBble TpyOuaTble HArpeBaTeNyu yCTa-
HaB/IMBAIOTCS TAKUM 00pa3oM, 4ToOBI He
CO3[laBaTh MPENATCTBUI IIPU IepeMelle-
HUU TIOfiefl M TeXHUKMU, YTO SABJIAETCA
BXHBIM JI/IA TIJIOMIAJIOK Ha KOTOPBIX He
IpECTaBIAETCA BO3MOXHBIM YCTaHOB-
JieHNe CTPOUTENbHBIX OrPaKJaloLIuX
KOHCTPYKIIMIL.

CyTb I10/Ie3HOJI MOZeNY 00DbACHAETCA
rpaduyeckuMy MarepuanaMm, Ihe Ha
puc.l. B mjaHe IOKasaHO pasMellieHNe
TpyOUaThIX Ta30BBIX HarpeBaresell Ha
IpaHMIaX OTONUTENbHON OTKPBITON IIIO-
IIaJIK/ TPOMBIIIEHHOTO IOMeEIeHMA.

Ha pwuc. 2., 3 mokasaHO COOTBeET-
cTBeHHO paspesbl A-A u b-b ¢ puc.1.

Cucrema OTOMIEHUS OTKPBITHIX IIJIO-
IafloK HPOMBIIIIEHHBIX IOMeIeHNI
(puc.1) cocrout 13 TPyOUATHIX Fa30BBIX
HarpeBaresney, KOTOPble PaclonaralnTca
Ha IpaHMIAX 2 OTKPBITONM Ivtomangkm 1
BbIIIe U HIKE HY/IEBOTO YPOBHA 3€M/IU
(puc.2,3). HarpeBarenu comepiar raso-
BYIO TOPEJIKY, TPyOUaThlit HarpeBarens 3
C PaCIONIOKEHHBIM HaJj HUM OTpakare-

JIeM TeIUIOBOTO U3JTy4eHud 4, C MOBepX-
HOCTHO TeTIOU30/IALIMEN, U BBITSAXKHON
BeHTWIATOP (pMc.2,3). Ilpu 3tom, Ha-
PacIoNoXXeHHbIe  BBILIE
ypoBHs 3emnu (puc.2), BBIIOTHEHDI TaK,

rpeBaTenn,

YTO OTPAXXaTelb TEIIOBOTO M3IyUeHMUs
4 HAXOAWUTCSI HAJl TPyOYATHIM HarpeBare-
neM 3, a HarpeBaTe/y, PACIIONOXKEHHbIE
HIDKe HY/IeBOM OTMeTKM 3eMyn (puc.3)
BBIIIO/IHEHBI TaK, YTO OTpaXkaTesnb 4 pac-
HOJIOXKEH II0f] TPYOYIaThIM HarpeBaTenreM
3 ¥ OCHaIAeTCA 3alVTHBIMMU pellleTKa-
MU 5.

Harpesarenu, pacriono)xeHHble BbIIle
ypoBHs 3emiu (puc.2), TeHepUPYIOT,
¢$hopMUPYIOT B IPOCTPAHCTBE U HAIIPAB-
JIAIOT MPEVIMYIeCTBEHHO JYYMCTBI Te-
IJIOBOJ IIOTOK CBepXy BHuU3. Harpepare-
JIU, PACHOIOKEHHbIEe HIDKE YPOBHS 3€M-
mn (puc.3), BCTPOEHBI B TPYHT U 000py-
MOBAaHbl 3AlIUTHBIMM peIIeTKaMu 5,
HIpeyNpeXHaoUIMU UX BHEINIHUE II0-
BpexxgeHns. OHM TakXKe TeHEPUPYIOT
TEIUIOTY, HO CO3[AIOT JIyIMCTO-KOHBEK-
TUBHBIVI TEIUIOBOV ITIOTOK, HaIlpaBJI€H-
HBIII CHU3Y BBepX. TeIUIOBbIE MMOTOKY OT
Harpesareseil, yCTAHOBJIEHHBIX TI0 MepH-
MeTPy OTKPBITOI IUIOMIA/IKM, CO3JAI0T
3¢ dexT TemnoBbIX 6apbepoB, KOTOpHIE
3AIUIINAIOT PAbOYYI0 30HY IUIOIAAKI OT
[IPOHUKHOBEHMsSI XOJIOAHOTO BO3yXa I
COXPAHSIOT TEIUIOTY.

Taxum o6pasoM, pa3paboTaHHOE Tex-
HIYECKOe pellleHNe MO3BOJIeT CO3/IaBaTh
«TEIIOBOE OTPaXK[eHMe» Ha OTKPBITHIX
IPOMBIIUIEHHBIX IUIOM[AJKAX ¥ HAIpaB-
JICHO Ha NOBBIIIeHNe 9 (eKTUBHOCTI Iy-
YJCTOTO OTOIUIEHNS OTKPBITHIX IIOLIA{OK
U yIydllIeHVe CaHUTApPHBIX YCIOBMIL LA
npebbIBaHMsA paboUero ImepcoHara.
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AA

PucyHok 2. YcTaHoBKa Ny4ucTbIX Harpeea-
Tenew Bbllwe ypoBHS 3emnu. Pa3pes A-A

1 - BHYTPEHHSsIA 30Ha oTanMBaemMon
OTKPbITOW NAOLWaAKK; 2 - rpaHyLbl nnowaa-
KW, Ha KOTOpPbIX pacnofioxeHbl TpybyaTble
HarpeBaTenu; 3 - TpybyaThli HarpeBaTernb;
4 - oTpaxarenb TENNOBOIo U3Ny4YeHus.
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SOLVING THE BILL PARTITION PROBLEM IN THE SYSTEM
FOR SAVING WHILE PURCHASING “BUY&SAVE”

Kryvoruchko M.A.
Student

Kharkiv National University of Radio Electronics

The system for saving while purchasing “Buye-Save” solves the problem of saving money
on purchases and facilitates shopping in general. This system allows users to create promo-
tional offers and share the cost. When the other user accepts the offer there should be some
kind of business-logic which allows splitting the bill according to the offer price proportion.
Such problem is addressed in stand-alone payment systems and banks, however it is neces-
sary to implement logic which is not tightly connected to closed banking and store APIs and
other software solutions so that the “BuyeSave” system would be easier to integrate with.

Keywords: ECONOMY, PURCHASE, SPLIT PRICE, BILL, PAYMENT, QR-CODE.

The “Buy&Save” system allows users to
share promotional purchase offers and
share the cost. Users can post offers promot-
ing discount items like “1+1=3" which they
would like to share. The user can pick one of
these types when posting an offer. Since the
offer is meant for two or more users at a
time there should be a method of partition-
ing the overall purchase bill. So there is a
technical problem of splitting the cost be-
tween users. There are many software solu-
tions right now which allow you to split
checks. Such systems include:

1. Bank-integrated systems.

2. Store/restaurant-integrated systems.

The problem with the bank-integrated
systems is that it is only client-based,
meaning only the bank clients can share
bills with each other. The second system
type requires the operating business to
purchase particular software and equip-
ment to provide such sharing service.

Splitting checks in the “Buy&Save”
system can be achieved in several ways for
the user convenience:

1. Manual (the users deal manually
with check splitting which can in-
clude cash deals and manual trans-
fers).

2. Half-automatic (automatic split price
calculation but manual payment itself).

3. Fully automatic (automatic split price
calculation and automatic payment
flow).

The problem with the manual meth-
od is that all the responsibility is moved
to the client and the correct payment is
not guaranteed. Such method should be
used when the users know each other.

The half-automatic requires more in-
put from the user while creating a post.
Discount types, amount of desired and
offered items and cost must be included.
And then the price will be split auto-
matically. But the payment itself is per-
formed by the users manually.

The fully automatic method also per-
forms the price split and uses the LigPay
QR-code service as a payment flow. Gener-
ally, QR-codes are a very good way of com-
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Shop assistant

1: send payment request_

2: send payment request
with amount

Server LigPay

' 3 send request containing:

6: show QR-code <

5: send QR-code H

»—— amount and store data !

-

4: send QR-code J

-

7: accept payment

9: notify

8: confirm payment

-
.3

10: notify

]
<

Image 1 — Sequence diagram

munication because of their reading simplic-
ity, standardized format and relatively high
storage capacity [1]. That is why the method
of the LigPay QR-code service was chosen.

The shop assistant makes a request us-
ing his own mobile application to generate
a transaction QR-code after inputting the
price. The LiqPay service receives the re-
quest and creates a pending transaction
returning a QR-code which contains trans-
action details. The shop assistant displays
the code to the client who scans it using his
mobile application and accepts the trans-
action bill. Both the client and the shop
assistant get a notification regarding the
transaction fail or success [2].

The process of payment using the Lig-
Pay QR-code service is displayed on the se-
quence diagram (image 1).

All in all the system is being developed
with ease of payment in mind. It is designed
to provide many payment options that
would fit the client need. In order to achieve
transaction security and reliability a popular
API solution was used.

List of contents:

1. QR-code essentials. URL: http://www.
nacs.org/LinkClick.aspx?fileticket=D1FpV
AvvJuo%3D&tabid=1426&mid=4802.

2. LiqPay. QR-code payment URL: https://
www.ligpay.ua/documentation/api/aquir-
ing/payqr/doc.
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BUKOPUCTAHHA H.EI7[POMEPE)KEBOI"O HIgxony
JJI ITIONNEPEJHbOI JIATHOCTUKHN ITAIIIEHTIB

JIemkesny A.C.
CTYLEHT 4 Kypcy

Adanacpena I.B.
IOLIeHT Kadepy IporpaMHoi iHxeHepil

XapKiBCbKMII HalliOHAZIbHUI YHIBEPCUTET pafioeIeKTPOHIKM

KnrouoBi crmoBa: posmisHaBaHHA iMEHOBaHMX CYTHOCTEH, HEMIpOHHAa Mepexa,

3rOPTKA, JiaTHOCTUKA.

Keywords: named entity recognition, neural network, convolution, diagnostics.

Ha cporopninHiin meHb HaBaHTa>KeH-
HA Ha MeIN4Hi pecypcu YKpaiHU JOCUTH
BeJIMKE, TOMY BUKOPUCTAHHSA TEXHOJIOTIN
iHTENIEKTYa/IbHOTO aHa/i3y JaHUX aKTy-
QIbHO Ui TiABUILEHHA e(eKTMBHOCTI
JiaTHOCTYBaHHs 3aXBOPIOBaHb. 3aCTOCY-
BaHHA iHTENeKTyalIbHOTO aHaJIi3y CIpUsAE
He Ti/IbKYM 3HVDKEHHIO BapTOCTI HaJaHHA
IHOUBITyaNnbHOI JIIalHOCTUKU B MeUY-
HIUX yCTaHOBAX, a J1 MiHiMisaljil yacy Ta
PpecypciB, 1[0 BUTPAYarOThCA MallieHTaMuU
Ha BiJBilyBaHHA ME/yCTaHOB.

Y pmaniit po6oTi pO3ITISAI0THCS 0CO-
ONMMBOCTI HePOMEPeXXeBOro IifXOny
IJIA [iaTHOCTMKM IIALIi€EHTIB i IPOIIOHY-
€TbCA pilIEHHA — IPOrpaMHA CUCTEMA,
sIKa Hafla€ MOK/IMBICTb IIOIEPENHbO [lia-
THOCTYBaTU 3aXBOPIOBAaHHA Ha OCHOBI
BBEJIEHMX KOPUCTYyBaueM CUMIITOMIB, 1[0
3abesIeyye MMOJANbIIY ABOCTOPOHHIO iH-
($HOpMOBAHICTD IIPO CTaH 3J0POB’sI OCTAH-
Hboro. [I/14 3a6e3ne4eHHsa MeIMYHOI KOH-
cy/nbTalii mepen6avaeTbCsi BUKOPUCTAH-
Hs METO[y PpO3Ii3HaBaHHsA iMEHOBAHUX
cyrHocTeit [1] 1 Mopeni 3ropTKOBOI He-
JIpOHHOI Mepexi [2].

ITpn BMKOpUCTaHHI IPUPORHOI MOBU
iMEHOBaHa CYTHICTb BM3HAYAETHCA AK

C7I0BO 200 CTIOBOCIIONYYEHHS 3 He3anex-
HUM 3Ha4€HHAM, IKUI BUKOPUCTOBY€ETbCS
SIK LiiyTicHa OHMIA B pedenHi [3]. 3amava
poO3MisHaBaHHA IMEHOBAHUX CYTHOCTEN
(Named Entity Recognition, NER) mosns-
ra€ y BUMIJIEHHI B TEKCTi iIMEHOBaHUX CYT-
HoCTeit Ta X Kmacudikanii 3a 3yMOB/IeHN-
MU KaTeropisiMi, HaIPUKIIAZ: 0COOMCTOC-
Ti, oprauisanii, reorpadiuni o6’extu Ta
inmi [4]. Sk mpaBuo, iMeHOBaHi CyTHOCTI
B Taly3i MeUIVHM [ilATbCA Ha 4OTUPU
Kareropil: XBopo6a, CUMIITOM, 0OCTeXXeH-
HA Ta JiKyBaHHA. 3ajlauya po3Mi3HaBaHHA
iMEHOBAHMX CYTHOCTENl € 3a/ladel0 pos3-
isHaBaHHS [ATEPHIB, a caMme, iteHTndiKa-
il rpannyHoOi iHpopManii Ta iHpopmarii
po i 06’ €KTa 3 TAHOTO peveHHst. Turmo-
BMM METOJOM [y BUpilleHHA 1ii€l 3aadi
€ KOMOiHyBaHHs TpaHUYHOI iHopMmaril
Ta iHpopMaii Ipo TUI y BUIIAAL cepii
MITOK [5]; mic/ist 9oro 3aBiaHHs po3Ii3Ha-
BAaHHA IMEHOBAHMX CYTHOCTEN IIE€PETBO-
PIOETbCA B IPOTHO3YBaHHA MITKM [T
KOXKHOTO CJI0Ba B pedeHHi. Tumnosuii me-
TOJ, MapKyBaHHs TeHepye MiTKu y dopmi
B Cil_C, ge Bil - mitkn mosumii, C —
MiTKa KaTeropii, B — moyarok cyrHocrTi, a
I - mpopowxenHsa cyTHoCTi. KoHTeHT,
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AKUI He HAJIOKUTD KOTHOMY 06 €KTY, 3a-
3BUYall mosHavaerbcst 6yksoro O. Hampn-
KIafj, JIs IepenbdadyBaHOTO, B paMKax
cucremy, BxigHoro pedenss ‘TIpusir, s
BifjayBao royoBHMI 6i1b, HYHOTY i 6i0-
BOTY. UM € y MeHe HeBpasrid TpiiiyacToro
HepBa?’, pesy/bTar Iic/IA MapKyBaHH: I10-
BUHEH BUAUINTY 3a3HaueHi CUMIITOMM, a

» «

came, “TonoBHMII 6inp”, “HyRoTY’, “67MI0BO-
Ty’ BigmosigHuMu mitkamu B_S ta IS, fie
B_S - KOMEHTye NIOYaTOK CUMIITOMY, a
I_S - npopioB)XeHHA CUMIITOMY.

ITocraBnena MeTa HiarHOCTYBaHHA 3a-
XBOPIOBaHb, 1[0 3aCHOBaHA Ha HelfpoMepe-
JKEBOMY IIJIXOZi, TIO/IAITA€E B TOMY, II00
OTPMMATH OIVC CYMITOMIB i3 3almuTy KO-
pucTyBada 71 00’€fHaTI L1l CHMIITOMM 32/
BUBEJIEHHSI HAlOUIbII JIMOBIPHOTO 3aXBO-
PIOBaHHA, AKMM MOYKe XBOPITH TAIli€HT.

B o6macti 06po6xu mpupogHoi MOBI
3TOPTKOBI HEJMPOHHI Mepexi 3asBudail
NEMOHCTPYIOTh BiIMiHHY IIPONYKTUB-
HICTP B aHa/li3i HACTpoOIB, BUABJIEHHA
caMy i TemaruuHol Knacuikaunii [6].
3ropTkoBa HelpOHHa MepeXka CKiaja-
€THCST 3 [IBOX ILIApiB: IMIMOMHHOTO LIapy
3ropTKM Ta mpuxoBaHoro mapy [7]. llap
3TOPTKM, B CBOIO Yepry, CKIAfla€TbCA 3
¢inprpiB 1 mapy cy6puckperusanii.
QinpTp - 1e HellpoH, BXif sAKOro Gopmy-
€TbCA 3a JIOTIOMOTOI0 BiKOH CIIPUITHATTA,
II[0 TTepecyBalThCsI O TEKCTY i Bubmpa-
IOTh MOC/ITOBHO Kinbka ciiB. Ha Buxopmi
¢inpTpa GOpPMYyETHCA OOVH BEKTOP, AKWIA
arperye BCi BEKTOpa CJIiB, SKi BiH BKIIIO-
vae. Ilorim Ha mapi cy6pmckpermsanii
dbopMyeTbCsa OMH BEKTOP, BifMIOBifHNIA
peyeHHI0, AKMIT OOYMCIIEThCA 5K MO-
KOMIIOHEHTHMII MaKCMMYM 3 YCiX BMXiJ-
HUX BEeKTOPiB QibTpiB.

Jst Bupitienss 3agadi knacudikarii
CUMIITOMIB Ta IIPOTHO3yBaHHSA 3aXBOPIO-
BaHb Oy/10 06paHO CTPYKTYpy Mopeni 3i
CTaTUYHUM BEKTOPOM, AKY 3aIllpOIIOHY-
BaB 0. Kim, gepes Te, mo ii apxiTekTypa
JOCTaTHbO IIPOCTA, ajie JOCATAE BUCOKUX
[IOKA3HMKIB Ha PiSHOMaHITHNX BUOOPKax
[8]. [IpuBeseHa oHOKaHa/IbHA CTATUYIHA
MOJie/Ib 3aCTOCOBYE pi3HOMaHITHI ¢inb-
TPU [0 BiKOH CHPUIHATTA PiSHOrO poO3-
Mipy, 106 reHepyBaTyt M-MipHIIT BEKTOP
BJIACTUBOCTEN, SIKMII CKIaJla€ Iepefoc-
TaHHiil piBeHb. PesynbraTrom 06pobKu
¢dynxkuiero Softmax 1poro piBHA € posmo-
Iim JIMOBIPHOCTEN [Ii KOXKHOTO KJIacy
knacudikamii.

CrocoBHO 3apaui kmacudikamil mia-
THOCTYBAaHHA 3aXBOPIOBaHb, BiK i CTaTh
TaKOXX € Ba)X/IMBMMM XapaKTepUCTUKa-
mu. OguH i TOM caMUil CUMIITOM YacTO
IiarHOCTYETbCA AK pe3y/abTaT PisHUX 3a-
XBOPIOBaHb, 3aCHOBAHMII Ha PO3TNIANI
BiKy Ta CTaTi, TOMY XapaKTepPUCTUKU BiKy
Ta crari CIif BpaxoByBaTM Ipu 064uC-
TIEHHAX HelpoHHOI Mepexi. Ina mboro
IIPOIIOHYETHCA JOJATU JIBi PO3MiPHOCTI
[0 3TeHEPOBAHOTO M-MipHOTO BEKTOPY
Ha IepefiocTaHHboMy mIapi. OpgHa pos-
MmipHicTb npuiiMae 3HavenHs 0 abo 1, sike
NpeJCTaBIIA€E CTaTh, a iHIIA PO3MIPHICTD
npuiiMae 3HadeHHA 0-9 BigmoOBIigHO MO
BiKOBOTO iHTEpBasy, Yy AKOMY KO)KHE 3Ha-
YEeHH: IIpeficTaB/IA€e iHTepBan B 10 pokiB.

3arajioM, alroput™M pobOTH CUCTeMM
MOKHA OIMCATV HACTYIHUM 4YMHOM: B
AKOCTi IIOYATKOBMX IIapaMeTPiB HaJAI0Th-
CA: 3aIIAT KOPUCTYBaya, MIOrO BiK, CTaTb;
fati 3armT 06pO6IAETLCA Ta KOHBEPTYETh-
CA B MaTPUYHMI BUPA3 i, 3TOOM, BUKOPVC-
TOBYETbCs Pa3OM 3 iHIIMMU IIOYaTKOBUMU
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OTpUMaHHA
Aonateosol iHdooprauii
Nps KOPMCTYSaYE

Esog
EODMUCTYBERMER
CHAaprM

1

Mepepobpodya
TEKCTY CHADTH

1

ByaysaHHA BeETOpY 3
iMeHoBARHMX
CYTHOCTER

}

D Epodea NapaMeTpis
SrOPTEOEGHD
HERADOHHOND MEDEXE

-

MNeHepauis
hiHBNLHOro giarHoay
3 pesynNLTary poGoTH

IS [EM

PucyHok 1 — Briok-cxema anroputMy Ansi BU3HAYEHHS! NMonepeaHboro AiarHosy

nmapaMeTpaMyu B AKOCTi IapaMeTpiB Yy
3TOPTKOBill HeipoHHi Mepexi. Hacryr-
HJM KPOKOM POOOTH aITOPUTMY € TeHepa-
11isl HEPOHHOIO MEPEXEI0 PO3IIOAITY JIMO-
BIPHOCTEN I KOXKHOI'O KJ/IaCcy 3aXBOPIO-
BaHHA. B sIKOCTi pesynbTary poboTu cucTe-
MM OOMPAIOTHCS 3aXBOPIOBAHHA 3 ITATbMA
HaBUIIMMU IMOBipHOCTAMM. brok-cxemy
JITOPUTMY HaBEIEeHO Ha PUCYHKY 1.
TakuMm umHOM, 610 PO3I/LIHYTO MIifj-
xifj, mo KoM6iHye MeTop pO3Ni3HaBaHHA
iMEHOBAHMX CYTHOCTEI i MOJIE/Ib 3TOPTKO-

BOI HEJIPOHHOI MEPEXKI, KNI BUKOPUCTO-
BYETbCA JIIA IONEPENHBOI JiarHOCTUKI
MOYK/IMBMX 3aXBOPIOBaHb Ha OCHOBi BBe-
[eHOTO KOpMCTyBadeM 3anmty. IIpusene-
HIII HEIPOMEPEXKEBIIA MiJIXiJ| BUKOPUCTO-
BYETbCA y NPOTPAaMHIN CUCTeMi, sAKa 3a-
Oesrevye IMOFAIbIly ABOCTOPOHHIO iH-
mpo 30pOB’s1
marfienTiB. [ToTeHNiitHO, 1151 po6oTa Mae

¢dbopmoBaHicTh CTaH
6arato HaIpsAMKIB y MailOyTHbOMY: JO-
CITIJPKeHHA IHIIMX KOMOIHAIl MeTOmiB
UL aHa/Ii3y IpUPOLHOI MOBM i J10ro 1o-
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AHAJII3 TA ITIPOEKTYBAHHSI APXITEKTYPY CEPBICY
HJI1 OPTAHI3AIII POBOTH JPOII3OH TA OBIIKY
CTPUBKIB BUKOPVMICTOBYIOYM BLOCKCHAIN-

TEXHOJIOITIO

ITacrora [1.M.

XapKiBCbKMII HalliOHAJIbHUI YHIBEPCUTET pafioe/IeKTPOHIKM

Crynent xadenpu IIporpamuoi imxenepii

Onnmenko K.T.

XapKiBCbKIIT HalliOHAZIbHUI YHIBEPCUTET pafiioeIeKTPOHIKM

Acucrent kadpenpu [Tporpamuoi iHxeHepii

Key words: Blockchain-texnonoris, gpomsonu, ASPNET Core, Azure, Entity
Framework, OOII, SOLID, 6araTopiBHeBa apxiTeKTypa

[MTapanryTusm — ofyH 3 BUJiB aBialiii-
HOTO CIIOPTY, IOB>SI3aHMI1 i3 3aCTOCYBaH-
HAM IapamyTis. JIponsona — 1e Miclie, ie
BUKOHYIOTbCSI CTpUOKM 3 maparrytom. [lo
3aB/laHb [IPOII30H BXOAUTDH OpraHisamisa
PiSHMX IapalryTHUX CTPUOKIB: COPTUB-
Hi, po3Baka/lbHi CaMOCTiiiHi CTpUOKK
I HOBAYKiB, TaHZEM-CTPUOKM 3 iH-
CTpyKTOpOM, HaBuambHi cTpubku. Ha
IpOI30HaX € IapallyTHa TeXHiKa, o
Hafla€TbCA B OPEHJY fAK HOBa4yKaM, TakK i
CTIOPTCMEHAM.

Brokueits — BubynyBaHa 3a IIeBHUMMU
HpaBuIaMu GeslepepBHA MOCIIOBHICTh
JIAaHIIKKIB OJIOKIB, 110 MicTATH iHbOp-
Mauiro [1]. 38’430k Mk 610KaMu 3a6e3-
HeYYeTbCA TYUM, LIO KOXKeH O/I0K MiCTUTD
XellI-CYMy: BJIaCHy i momnepegHboro 6710-
Ky. Ins sminm indopmanii B ogHOMY
6oL HeOOXITHO TAKOX pefaryBatu il y
BCiXx HacTymHux 67mokax. lle yckmamHIoe
Ipolec BHeCeHHs 3MiH Jj0 iHdopmaii,
110 BXXe BK/IIOUEHa B OJIOKM.

Ha cporopHilHill JeHb PUHOK IIpPO-
rpaMHOTO 3a0e3nedeHHs [/Is opraHisanii
po6oTu ipon3oH B YKpaiHi pO3BUBA€ETH-

¢ HefocTaTHbO BKAKO. ITpomec opra-
Hi3arii poboTu € 3ajjauero camol Apor30-
HMU, a 49epes BifICyTHICTDb YHi(i)iKOBaHOI‘O
IIPOTPAaMHOTO 3abe3ledeHHs Ta ajbTep-
ApOT30HU
1C-cucremn, a6o OpraHisoByOTb po6oTy

HaTUB, BUKOPUCTOBYIOTD
3a JIOIIOMOTOI0 IaIlepOBOi JJOKYMEHTALI.
Huspkuit acopTMMeHT IpOrpaM 3MeH-
HmIye KOHKypeHIil. Y Toll e dac,
1C-cucremMn He HaJJAIOTh IIOBHOTO KOHTP-
OII0 Y BCIX acleKTax poOOTH [APOI3OHIL
A BMKOPUCTaHH: ITallepOBOI JOKyMeHTa-
il TpU3BOAUTH IO BTpATH 4Yacy, iHdOp-
Mallil, HeCBOE€YaCHOMY pearyBaHHi Ta y
gyac posBrHeHux [T- TexHosmorii, € apxa-
I3MOM, Bifl KOrO0 HeoOXiflHO BigMOBIIA-
THCD.

To>x, 6y/10 MOCTAaBIEHO 3a METY BU-
PINTH PO3IISAHYTI TPOOIEMI HIIIXOM
PO3pOOKY BIACHOTO CepBicy, 1O Haja-
BaB O6M (yHKLIOHAN 3 opraHisanii po6o-
Tn gpomnsoH. IIpm mpoekTyBanHi apxi-
TEKTypM IPOTPAMHOTO NPOAYKTY Oynn
iMIJIEMEHTO BaHi MPUHIMIN 06>EKTHO-
Opi€HTOBAHOTO mmifxony. Bymo Bupimeno
pO3poOIATY IpOrpaMHy CUCTEeMY Ha
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Role DropZone
-1d (PK) -1d (PK)
- Value - Title
- ModifiedAt - Location <
- Country
- ModifiedAt
HashBlock ParachuteSystem User Jump
~1d (PK) ~1d (PK) -1d (PK) ~1d (PK)
- PreviousHashld (FK) - MainParachuteld (FK) - Roleld (FK) - JumpBookld (FK)
- Userld (FK) - ReserveParachuteld (FK) - DropZoneld (FK) - DropZoneld (FK)
- Value - AADId (FK) -Name - ParachuteSystemid (FK)
-Hash - Satchelld (FK) [*— - Surname - Aircraftld (FK)
- PreviousHash - Userld (FK) - Phone - Height
- CreatedOn - HashBlockld (FK) - Address - Date
- ModifiedAt - ModifiedAt - Birthday - Task
- ModifiedAt - FallTime
- Modified At
AAD JumpBook
-1d (PK) -1d (PK)
- HashBlockld (FK) - Sportsmanid (FK)
- Manufacturer - Category
- Name - ModifiedAt
- Height Alrcraft
- Speed
- MaintenanceDate -1d (PK)
- ModifiedAt - DropZoneld (FK)
- Type I—
- Capacity
- IsAvailabe
Satchel - ModifiedAt
-1d (PK)
- HashBlockld (FK)
- MainParachuteArea
- ReserveParachuteArea

- Manufacturer
- MaintenanceDate
- ModifiedAt

Parachute

-1d (PK)

- HashBlockld (FK)
- Area

- LayingVolume

- Weight

- SectionCount

- Manufacturer

- IsReserve

- LayingDate

- MaintenanceDate
- ModifiedAt

Puc. 1. [liarpama knacis

wratdopmi ASPNET Core [2]. s 36e-
peXeHHsI JaHUX 6Y/I0 BUKOPUCTOBYBATH
6a3y gannx MS SQL, mo 6yzne posrauro-
ByBaTUCh Ha XMapHOMY cepBepi Azure.
IIna gocTyny [0 laHMX BUKOPUCTOBYBa-
i Entity Framework. Apxitekrypa cuc-
TeMI PO3IiNAETbCA HAa YOTUPU PiBHI, O
IpeCTAB/AITDh PiBeHb IPeNCTaBIEHH,
IpOrpaMHUll piBeHb, piBeHb 6i3Hec-110-
riky Ta piBeHb JOCTYIY IO HaHUX [3].
JIna [OoCATHEHHA THYYKOCTI B apXiTeK-
Typi Oy/na BIpoBajpKeHa fiarpamMu Kiacis

(puc. 1) Ta BUKOPMCTaHO OCHOBHI Iapa-
purmu OOIT ta SOLID npunimmmn[4].

Peanisanjia mporpaMHOro IMpojyKTy
TIOYMHAETbCA 31 CTBOpEHHSA MaKeTa Ju-
3aliHy Ta aHamisy apxitexktypu. Ilicma
mo6y/IOBY apXiTeKTypy HPOAYKTY Heob-
XiHO:

Pospoburu 6asy faHuX Ha OCHOBI fia-
IpaMy K/IaciB, po3TallyBarTu ii Ha XMap-
HOMY cepBepi Azure;

PeanizyBatt ocHOBHMIT (PyHKI[iOHAT
CHCTEMU Ta HaflaTV [0 HbOTO JIOCTYII Ye-
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pe3 API-koHTponepu, po3fiMMBIIN TO-
CTYI 3a POTLAMM;

Ina cyTHOCTelt: mapamryTt, AAD, pa-
Hellb Ta IapallyTHa CUCTeMa peaslisyBa-
TU JIOTYBAaHHS Ta 30€peXXeHHs y CUCTEMI
3a JJOIIOMOTI'OI0 TEXHOJIOrI 6/10KYeitH;

Po3po6uty Be6-HOZaTOK A1 B3aEMO-
Zii 3 crcTeMOI0 Ta BifoOpakeHHsI pe3y/ib-
TaTiB 3aIlUTiB.

B xopi BuKoHaHHs poboTu Oya mpo-
aHajIi30BaHa IpefMeTHA 00/IacTh, CIIPO-
€KTOBaHa apXiTeKTypa IPOrpaMHOI CUC-
TeMu Ta cpopMoBaHi Kpoku I moganb-
mIoi peamisanii Ta iMmmaemenTtanii. OTpu-
MaHa IporpaMHa cucTemMa s
opranisanii po60oTr APOM30H 3 BUKO-
puctannsam rtexuosnorii blockchain, mo

[O3BOMNUTD OPOII30OHAM BUKOPMCTOBYBaA-

T 1i s 36epexxeHHs iHdopMmarii mpo
CHOPTUBHE CHOPAKEHHA Ta JIiTanbHi
amapary, oprasisario cTpuOkiB, 06K
CIIOPTCMEHIB Ta CTPUOKIB.
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OCOBJIMBOCTI ITIEPEPOBKU BIBCA TA SYMEHIO B
KPYII IHIV IIPOMUC/IOBOCTI

Con C.M.
K.T.H., JIOLIE€HT,

Opecbka HallioOHa/IbHA aKajeMisa Xap4oBUX TeXHOJIOTil

Kycros 1.0.

K.T.H., JOLIEHT,

OpecpKa HallioHa/IbHA aKafieMis XapuOBMX TeXHOJIOTi

Yymauenko 10.1I.
K.T.H., IOIIEHT,

Opecbka HallioOHa/IbHA aKajjeMisd Xap4oBUX TeXHOJIOTil

Kysbmenxko 10.4.
K.T.H., CTapIINii BUK/IaJady,

OpecpKa HallioHa/IbHA aKafleMis XapuoBMX TeXHOJIOTi

AuMiHb € Ba)XXIMBOKI MJIiBYACTOIO
KYIbTypOIO, 3€pPHO AKOi, IIMPOKO BU-
KOPUCTOBYIOTh Y Pi3HUX ramysfax xap-
YOBOI IPOMMUCIIOBOCTI — IIPU BUPOOHU-
UTBI Kpym, IPOAYKTiB
HMIBUAKOTO HPUTOTYBaHHA, nusa. bo-

MJIaCTiBIIiB,

POIIHO OTPMMaHe 3 AYMEHIO y CyMillax
3 NIIEHVWYHUM BUKOPUCTOBYIOTb y XJIi-
OollekapHiil Ta KOHAUTEPCHKiil Hpo-
MIC/IOBOCTi, KpPOXMaJjie-IIaTOKOBa IIPO-
MUC/IOBICTb BUKOPUCTOBYE AYMiHb [I/Is
BUPOOHMIITBA KPOXMaJI0. 3aBAsIKM Ha-
SIBHOCTI B 3epHi 3Ha4HOI Ki/IbKOCTI 6i-
Ka, (-I/II0KaHiB, BiTaMiHIB JIOr0 BUKO-
PUCTOBYIOTb [/Isi BUPOOHUIITBA IIPO-
AYKTIiB crenjanbHOro Ta QyHKI[iOHAb-
HOTO NPM3HAYEHHA.

OCHOBHUM acCOPTMMEHTOM NPOAYK-
TiB, 110 OTPUMYIOTh IIpU HEpepoOIi 3ep-
Ha SAYMEHIO KpYII'SHOTO IIpU3HAYCHHS
(sepuo 1 xmacy
IOCTY 3769-98) Ha BiTYM3HAHUX 3aBOJAX
€ 1Ba BUAY KPYII — IIEPJIOBi Ta AYHI.

BiIMOBiIHO IO

Ha ocHoBi aHaznmisy iCHy:YMX TeXHO-
JIOTilI Tepepo6KM TUMEHI0 MOXKHA 3pO6M-
TV BUCHOBOK, L0 BYPOOHMIITBO SUMiH-
HUX IPOAYKTIiB MOTpebye BUKOPUCTAHHS
4 TyIWUIbHAX CUCTEM, 3 mni(l)yBaanmx
cucreM, 3 TONpyBaAbHMUX CUCTEMH,
5 COpTYBaJbHUX CHUCTEM Ta 7 CHUCTEM
KOHTPOJIIO s/ipa Ha Pi3HUX eTamax y IOBi-
TPSAHUX Cellaparopax, [/ BUPOOHMITBA
Kpymu s9HOI IlepenbadeHo 4 cucreMn
I moapibHeHHs nurigoBaHoro sApa Ta
moparkoBa IUTiyBanbHa CUCTEMY I
IPOAYKTIB HOApiOHeHHA cepefHbOI
¢dpaxuii. Buxin xpyn mepnoBux He mepe-
Buye 45 %, Kpyn A4HKX - 65 %. Cxnag-
HMI TEXHOJIOTIYHMIA IPOLeC IPU3BOAUTD
1O TOTO, 1O i3 3epHa AYMEHSA BUA/AETD-
Csl 3HAYHA YacCTVMHA KOPUCHUX I Opra-
HiSMYy JIIOIVIHY PEYOBMH — IIPOTEIHIB, JIi-
MifiB, KIITKOBMHM, MiHEpaJbHUX pedo-
BJH.

ITpopyktu mepepobku BiBca B Ykpai-
Hi 32 OCTaHHI JJeCATWIITTA CTa/IN TPagu-
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LITHUMM 1 OiIBIIOCTI Hace/leHHS Ha-
moi KpaiHu. 3epHO BiBca cepef iHIIMX
3/IaKOBUX KYIBTYP XapaKTepU3yeTbcs
HalOUIbII LiHHMM XiMi4YHUM CKIAZOM —
BUCOKVM BMICTOM Oi/IKa, >KUpY, 3aCBOIO-
BAaHUX BYIJTIEBOJIB, BiTaMiHiB MiHepaiB
Tomo. B 3epHi BiBca mpucyTHi yci He3a-
MiHHI I OpraHisMy JIIOAVHI aMiHOKMC-
JIOTH, IIO0 TOBOPUTH IPO BUCOKY 6iono-
TiYHY L[iHHICTh OTPMMAHMX 3 HbOTO IPO-
OYKTiB. 3epHO BiBCa Ta NPORYKTH I1OTO
nepepoOKY MICTATh BUCOKY MAacOBY 4acT-
Ky xupy (5,0...7,0 %), mpu 11boMy Maco-
Ba YaCTKa Ba>K/IMBUX 11 OPraHisMy JIi0-
IVIHU TIO0JIi HeHACMYEeHMX SKMPHUX KUCTIOT
cknagae 70-80 %, 110 103BOJLAE TOBOPUTI
PO BUCOKY 0i0lIOriuHy eQeKTHBHICTDH
BiBcAHOrO 3epHa. Cepef BYITIEBOJHOTO
KOMIITIEKCY, OKPiM KPOXMaJI0 Ta iHIIMX
PEeYOBMH, BAX/IMBE 3HAYEHHsA Ma€ He-
KPOXMaJIbHUII Toicaxapuy [-III0KaH.
JlaHa pe4oBMHA BiTHOCUTHCA O PO3UMH-
HIX Xap4OBMX BOJIOKOH fKi MalOTh 3/1aT-
HICTb peTyNIOBaTU piBe€Hb XO/NECTEPUHY
Ta LIYKPY Y KPOBi Ta BIUIMBAaTK Ha pery-
JIFOBAHHA Baru TOILO, TOOTO € HeoOXif-
HOI0 pEYOBMHOIO Y palliOHi Xap4YyBaHH:A
JIOAMHY. 3a Pi3HUMU [JaHUMMU cepef iH-
MUX KPYH i KPyISAHMX HPORYKTiB 3a
BMiCTOM Xap4yOBUX BOJIOKOH BiBCAHa
Kpyla II0CiJja€ OfjHe 3 NPOBIJHUX MicCLlb
Marunu IX MacoBy 4acTtky 7-8 %. Ilepe-
pobKa 3epHa BiBca 3a iCHyI0OYMMU TPaju-
LiJiHMMM TEXHOJIOTiAMU 33 PAXYHOK BH-
KOPMCTaHHA CK/IAJJHOTO Ta IMPOTAKHOTO
TEXHOJIOTIYHOTO TPOLECY He [I03BOJIAE
BUKODPUCTOBYBAaTI BEChb 3aK/IaJeHUI IPU-
pOZoI0 NOTEHIia/l BiBCAHOTO 3€pHa.
PernameHTOBaHMMM NPOJYKTaMM IIe-
pepobku BiBca B YKpaiHi € KpyIu BiBCsIHI

Henonpi6HeHi, 3 AKMX NIPU IOMAJbILIiN
nepepo61i BUPOOIAITh KPynu IUIIOLIe-
Hi, macTiBLi «lepkynec», «[lemocTKoBi».
OxkpemMyMM BiBCAHUMU IPOAYKTaMU €
mwracTiBli «ExcTpa» Ta TomokxHo. Kpymu
HemofipibHeHi — ILie IPORXYKTH, AKi OTpH-
MYIOTb 3 LIIJIOTO AApa, IX MOAIIAKTbh Ha
COpPTM 3a KiIbKiCHUM BMicTOM [106pOsi-
KiCHOTO, TOIPiGHEHOTO AApa Ta HaABHOC-
Ti y HOpOAYKTI HeOOpPYyLIEHOro 3epHa.
Kpymnu nmomieHi Ta Bci BUAM BiBCAHUX
IJIACTIBLiB 3aBJAKM IPOXOMKEHHIO B
mpoueci iX BUPOOHUIITBA IOATKOBOI
creniaibHOI 0OPOOKM MOXKHA BifHECTH
[0 MPOAYKTIB IIBUJKOTO IPUTOTYyBaHHA.
Howmepa nnacriBuis «Exctpa» Bifmosifa-
10Th pO3Mipy Ta ¢HopMi IonepesHbO il
TOTOBJIEHOI CHUPOBMHM, 3aBIAKM YOMY
BOHM MAalOTb BMCOKY BUPIBHAHICTD, fKa
3a0e3eyyeTbCs IPOXOIOM Ta CXOZIOM 3
cuTa BM3HaYeHoro Homepy. TomokHo 3a
CBOIMM BIaCTUBOCTAMU € JIy>K€ BaXK/Iu-
BMM XapyoBMM IPOAYKTOM. K camo-
CTi/iHMI TPOAYKT TOJIOKHO HMIMPOKO BU-
KOPMUCTOBYIOTh Y JIETMYHOMY Xap4yBaH-
Hi.

TomokHo Ta pi3Hi BuaM BiBcsHOTO 60-
POILHO 3aBJAKM Bi[ICYTHICTIO KJIE/IKOBU-
HI AK CaMOCTiliHI IIPOLYKTU MaibKe He
3aCTOCOBYETbCH, OfHAK y CyMilax i3
IIIEHNYHUM OOPOIIHOM BiBCSAHE IIUPO-
KO 3aCTOCOBYIOTb Yy X/Iibommekapchkii
IIPOMMCIOBOCTI ITpM BUPOOHULITBI X71i6a,
X/1i606yIOYHNX Ta KOHJUTEPCBKUX BU-
po6iB Ta B SKOCTi moOiMIIyBaya B iHIINX
rajyssx XapyoBoi Ta IepepoOHOI Ipo-
MIC/TOBOCTI.

B mamriit kpaini Maii>ke BificyTHil Ta-
KUJ BOX/IMBUI NPOAYKT AK BiBCAHI Xap-
YOBi BUCIBKM, 110 TPAULIIHO OTPUMY-

24



SCIENCE,RESEARCH,DEVELOPMENT Ne27

I0Tb IIpM 3PiOHIOBAaHH] BiBCAHOTO 3epHa.
OCHOBHOI0O MeTOI0 IpU BUPOOHUITBI
ycix BuAiB GopolIHa B Hamil KpaiHi €
OTPMMaHHA MaKCUMaJ/IbHOTO BUXOJY IIO-
IpibHEHOro MPOXYKTY, TOMY, SIK IIpaBU-
J10, BUCIBKM, 1110 OTPUMYIOTD IIiC/IA 3)1pi6—
HIOBAHHA HE BMKOPMCTOBYETbCA AK IIiH-
HuUit Xap4yoBuit mpopykT. B kpainax EC,
Awmepuxu, ocobmuso CIIA, BiBcsHi Bu-
ciBKM 3 ocTaHHbOI uBepTi XX CT. yBi-
JIIUIM B ACOPTUMEHT HAl6iNbII KOpuc-
HUX i IIETMYHUX TIPOJYKTIB. Ix ocobmu-
BICTIO € BICOKY MaCOBY YaCTKy Xap4OBUX
BOJIOKOH (10 16,0 %) ocob6muBo Kopuc-
HUX JJIs1 OPraHisMy JIOAMHY (3-T/II0KaHIB
(macoBa yacTka 5,5...23,0 %), BUCOKY Ma-
COBY 4acTKy 6inka (4,0...8,0 %) Ta Bigmo-
BimHO 30aravyeHuUit aMiHOKMCIOTHMIL
CKJIaji, TOIIO.

IcHyroui TexHONOril He MO3BOJANTDH
OTpUMYBAaTHU IpU MepepoOiii BiBca BuUCO-
KNI BUXiJ| TOTOBOI NPORYKIIi, AKMII He
nepeBuiye 55-65 % HaBiTb TPy 3aCTOCY-
BaHHI HalfOiMbII Cy4YacHMX IUIIBKOBMX
COpTiB BiBca i3 IOKpaLIEeHVMM BJIACTU-
BOCTAMU. Tako)X BMHMKAE HeOOXiAHICTH
CKJIafyBaHHsA, 30epiraHHA Ta yTUII3y-
BaHHA 3HAYHOI KiJIbKOCTi JIysTM, Kisb-
KICTb AKOI, B 3aJIE)KHOCTI Bifi COPTOBMX
0COOMBOCTeT! 3€pHa, 110 IepPepOOIAETh-
cs, Moxke caratn 20-40 % Texnonoriuni
Hpoliect TepepoOKM MTiBYaCTOro BiBca €
ONHMMHU 3 HaOIIbUI CKIAfHUX Y
KPyII IHOMY BUPOOHMIITBI — BKIIIOYAIOTh
y cebe BOIZHOTEIUIOBY 06POOKY METOTOM
rapsiY0ro KOHAMIIOBAaHH:A, TyIIeHHd Ha
TEKIiTbKOX CUCTeMaX, COPTYBaHHsS IIpO-
OYKTiB JIyLeHHs, CKIafHe KPYIOBiffi-
JIeHHs, HMUTiQYBaHHS TOILIO, BCe Iie IPU-
3BOJUTD JJO 3HAYHOI €HePro3aTpaTHOCTI

TEXHOJIOTII Ta HeOOXiTHOCTI 3HAYHUX BU-
pobHuunx mony mas ii peamisanii. Ha
pisSHUX eTamax IepepoOKy, 0cOOIUBO
Ipy TIPOIIAPIOBAHHI 3epHa BiZOyBaeThCs
3MEHILEHHs Xap4oBol L[iHHOCTI 3€pHa Ta
BIIIIOBifHO MPOAYKTIB 110r0 mepepood-
KM — NPOCTEXYETbCA 3MEHIIEHHA Maco-
Bol yacTKy OiNKa, KpOXMasoo, BiTaMiHiB
towjo. [Tpu nywenHi Ta ntidpyBanHi sep-
Ha YTBOPIOETHCA 3HAYHA KilbKIiCTh IIO-
OiYHMX IIPOAYKTIB Y BUITIsAAL OOpOIIEHIIs
Ta YACTMHOK MOApPiOGHEHOro sApa
(15-35 %) sxi GOpMYIOTbCS 3a PaXyHOK
30BHIIIHIX Ta BHYTPILIHIX YaCTUH BiBCs-
HOTO A7Ipa Ta 3SMEHIIYIOTb MaCOBY 4aCTKY
6inka, -rmokaHiB, BiTaMiHiB, MiHepaniB
TOWIO, WO Y CYKYIIHOCTi 3 HEBMCOKUMU
3HAYEHHAMM BMXOJY TOTOBOI IPOAYKIii
IO3BOJIIE€ TOBOPUTY IIPO HEBUCOKY e(eK-
TUBHICTb ICHYIOYMX TEXHOJIOT /I BU-
POOHMIITBA CyYaCHO OPIEHTOBAHUX IIPO-
IOYKTiB Xap4yBaHHS.
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There are a large number of special ma-
terials, such as shape memory alloys, piezo-
electric materials, magnetostrictive metals,
etc., which demonstrate the close relation-
ship of their mechanical behavior with other
fields, such as thermal, electric or magnetic.
These materials are often referred to as
“Functionally Inhomogeneous”, “Interac-
tive”, or “Intelligent” Materials, they react
mechanically to changes in the environment.
The unique properties of these materials are
not new, they were discovered 50 years ago,
but their use in real structures is relatively
new and has recently been further developed.

The main task of the non-stationary
theory of thermoplasticity is to determine
the displacements (displacement veloci-
ties) and the components of the stress and
strain tensors that arise in a three-dimen-
sional body during its loading and heat-
ing, when some elements of the body
work beyond the elastic limit of the mate-
rial. The loading process will be consid-
ered time-varying, which can cause the
movement of individual parts of the body.

Let the initially isotropic and ho-
mogeneous three-dimensional body V,
bounded by the surface S, at the initial
moment of time # = 0 be in a natural
unstressed state at a temperature
T,=(a'), where o' are the axes of an
arbitrary orthogonal coordinate sys-
tem, i = /, 2, 3. Then the body is sub-
jected to heating and loading by exter-
nal forces. These can be volume forces
acting on each element of the body
[Z(a[,—t), and surface forces acting on
parts Zn(ai’t) the surface of the body

On another part of the surface of the
body S, which can be fixed in a certain
way, the speeds of movements are set
V(ai ,t) - Suppose that the heating and
loading of the body proceed so that the
resulting deformations do not signifi-
cantly affect the temperature change of
this element. We will consider such load-
ing processes and temperature levels at
which the rheological properties of the
material do not appear.
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The body configuration is defined by
the equation of the surfaceq)(ai )=0,
which limits it. In addition, it is neces-
sary to set the thermophysical and me-
chanical characteristics of the body ma-
terial and the conditions for its heat ex-
change with the environment. The ther-
mophysical properties of the material are
characterized by the coefficients of ther-
mal conductivity A and thermal diffusiv-
ity o, in the general case, depending on
temperature.

Heat transfer conditions are set in
the form of corresponding boundary
conditions, and the mechanical charac-
teristics of the material when studying
the deformation processes along
straight-line paths and the trajectory of
small curvature are set in the form of
instantaneous tension diagrams of sam-
ples obtained at various fixed tempera-
tures. In addition, Poisson’s ratios v and
linear thermal expansion o, are set as a
function of temperature.

Based on the above data, it is neces-
sary to determine the temperature T(a.,?),
the three components of the displacement
velocity vector Uk(ai,f), SiX compo-
nents of the stress tensor Uk(Ol’,l‘)and
six components of the strain tensor
Gl.j(ock,t). Here i, j, k=1, 2, 3. Therefore,
16 unknown functions of time and coor-
dinates are to be determined. For this, it is
necessary to use the equations of motion,

geometric and physical equations, as well
as the heat equation.

The above general formulation of the
problem is elaborated in the works of the
authors [1, 2, 3].

In mathematical modeling of function-
ally inhomogeneous materials, it is sug-
gested to consider geometric non-linearity.
The authors propose the general case of
the orthogonal coordinate system of the
deformation tensor and the components of
the displacement vector to be bound by
nonlinear relations, which will allow to
take into account geometric non-linearity.
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Not so long ago, Google added Tensor
Processing Unit v2 TPUv2) to the list of
cloud services, a processor specifically
designed to accelerate deep learning. This
is the second generation of the world’s
first widely available deep learning accel-
erator, which claims to be an alternative
to Nvidia GPUs[1].

The experimental setup used to com-
pare TPUv2 and V100 consisted of four
TPUv2 which form one Cloud TPU) and
four Nvidia V100. Both have full memory
of 64 GB, so they can teach the same
model with the same volume of training
sample. In the experiments, the models
were trained in the same way: four
TPUv2 in the Cloud TPU and four
V100 performed the task of synchronous
parallel distributed learning.

ResNet-50 on ImageNet, the de facto
standard and benchmark for classifying
images, was chosen as the model. The
reference ResNet-50 implementations are
publicly available, but none of them sup-

port training on both the Cloud TPU and
several GPUs at the same time[2].

For the throughput test, the band-
width was measured by the number of
images per second on synthetic data, that
is, with the creation of data for on-the-fly
training, at various batch sizes. Note that
for TPU, only a sample size of 1024 is
recommended (Picture 1).

Productivity (images per second) for
various sample sizes on synthetic data and
without augmentation. With a training
sample size of 1024, there is virtually no
difference in throughput. TPU is only
slightly ahead with a margin of about 2%.
On a smaller training sample, bandwidth
drops on both platforms, and the NVID-
IA v100 GPUs perform slightly better. But
as mentioned above, such training sample
sizes are not currently recommended for
TPUs.

To verify that the calculations are ac-
tually “meaningful” that is, the imple-
mentations converge to the correct re-
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ResNet-50 at various batch sizes
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Picture 1 — Bandwidth Test Results.

sults. Since we compared two different
implementations, we can expect some
deviation. Therefore, a comparison is not
only an indicator of the speed of equip-
ment, but also the quality of implementa-
tion. For example, implementing a TPU
involves very resource-intensive preproc-
essing steps and actually sacrifices band-
width. Models were trained on the Ima-
geNet dataset, where the task is to classify
the image into one of 1000 categories,
such as hummingbirds, burritos or pizza.
The data set consists of 1.3 million images
for training (~ 142 GB) and 50,000 imag-
es for validation (~ 7 GB)[3].

Training lasts 90 epochs with a sample
size of 1024, after which the results are
compared with control data. The TPU
implementation sequentially processes
about 2796 images per second, and the
GPU implementation - about 2839 im-
ages per second. This is different from
previous bandwidth results where aug-
mentation was turned off and synthetic

256 128

data was used to compare the net speed of
TPU and GPU.

Sudden changes in the above graph
coincide with changes in learning speed.
The convergence trend is better in imple-
menting TPU. Here the final accuracy is
reached 76.4% after 86 eras. The imple-
mentation of the GPU lags behind and
reaches a final accuracy of 75.7% after
84 eras, while to achieve such accuracy on
TPU only 64 eras are required. The im-
provement in TPU convergence is likely
due to better data preprocessing and aug-
mentation, but additional experiments
are needed to confirm this hypothesis
(Picture 2).

Cost in the cloud. Cloud TPU is cur-
rently only available on Google Cloud.
It connects on request to any instance of
the virtual machine only when such
calculations are required. For V100, a
cloud solution from Amazon Web Ser-
(AWS) was
V100 is not yet available in the Google

vices considered. The
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Picture 2 — The accuracy of the top 1 on the test set for the two implementations.

Table 1

Performance (images per second per dollar).

Cloud TPU 4xV100 4xV100

Cloud Google Cloud AWS Reserved Instance AWS
Price per hour $6,7 $12,2 $8,4

Images per second 3186 3128 3128

Performance (images |476 256 374

per second per dollar)

Cloud. Based on the results above, you
can normalize the number of images
per second per dollar for each platform
and provider (Table 1).

With these prices, Cloud TPU is the
clear winner. However, the situation may
look different if you consider renting for a
longer period or buying equipment (cur-
rently this option is not available for
Cloud TPU). The table above also in-
cludes the price of a reserved instance
p3.8xlarge on AWS for rent for 12 months
(without prepayment). This greatly im-
proves performance in the calculation of
one dollar to 374 images/s[4].

There are alternatives for the GPU. For
example, Cirrascale offers a monthly
server rental with four V100 for about $
7500 about ~ $ 10.3 per hour). But for
direct comparison, additional tests are
required, since this equipment is different
from equipment on AWS (CPU type,
memory, NVLink support, etc.).

Conclusion

A comparative analysis of the capabili-
ties of Google TPUv2 and Nvidia v100 was
carried out on the same model training to
perform the task of synchronous parallel
distributed learning.
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As for the basic performance on the
ResNet-50, four TPUv2 chips (one Cloud
TPU module) and four V100 GPUs are
equally fast in the tests (the difference is
within 2%). Probably due to future soft-
ware optimizations (like TensorFlow or
CUDA), performance will improve and
the ratio will change.

However, in practice, most often the
main thing is the time and financial
costs necessary to achieve a certain ac-
curacy on a specific task. The current
Cloud TPU pricing coupled with the
excellent ResNet-50 implementation

leads to impressive results in time and
cost on ImageNet, which allows you to
train the model to 76.4% accuracy for
about $ 73.
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Tonan B.B.
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Knro4oBsi cnoBa: yrpap/iHHA IpOeKTaMM, CTPATerid PO3BUTKY IPOEKTa, CTaHJap-

TU3aLlig IPOLECiB, TEXHOJIOTII YIIPaB/IiHHA IPOEKTaMMU.
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B cyyacHOMY IIBMIKOIZIMHHOMY CBIiTi
opraHisariit 6yib-sKy AisIbHICTD € TIpOo-
€KTOM — 3aJla4del0 3 NEeBHUMM BXiTHUMU
HaHVMM i HeoOXifHMMM pe3yabraTaMu
(uinAMn), w0 3yMOBJIIOIOTH CIIOCi6 1T BM-
piurensst. IIpoexT BKI04ae B cebe 3anym
(mpobnemy), 3acobu 1toro peamisarii (Bu-
piurenHss mpobmeMnu) i ofepKyBaHi B
mpoueci peanmisanii pesynpratu. Ina fo-
CATHEHHS LIIell IPOeKTy IOTpiOHO Hmpo-
Ty 6araTo eramiB Bifi IVIaHYBaHHA IPO-
€KTY [I0 JI0ro peanisalii Ta 3aBeplIeHHA,
3BiCHO, Lii 1ii moBMHHI 6yTH cCKepoBaHi Ta
HOPOAYMaHi — TYT 3’AB/ISETbCS MOHATTS
YIPaBJIiHHA IPOEKTAMIL.

VYipaBiiHHA IDpoeKTaMu — lie [isib-
HICTb, COPAMOBAaHA Ha JIOCATHEHH:A IIO-
CTaBJ/IEHUX 3aBJaHb, IiITOTOBKY Ta pea-
J1i3allilo NeBHMX IIaHIB, BUKOPUCTOBYIO-
Yl HasABHI peCypCu: 4ac, KalliTas, JIoe.

IcHye 6araTo peKOMeH/aliil Ta MeTO-
JOJIOTiiI 1IIO/I0 KUTTEBOTO LUKy IIPOEK-
Ta, MOOyRoBM iepapxil BimoBimambHOC-
Tel Ta CTBOPEHHS CTPYKTYPU IIPOEKTY
ajie Iy>Ke Ba>K/IMBO Ha IIOYaTKOBOMY €Ta-

mi oOparu IpaBWIbHY CTpaTerilo i
eQeKTUBHOIO JJOCATHEHHS IIOCTaBJICHOI
i,

AHani3 ocTaHHIX JOCTIKeHD 1 my6ti-
Kalill IOKa3ye 10 TeMaTUKa YIIPaB/liHHA
MIPOEKTAMM € Jy>Ke IOMYIAPHOI0 Ha ChO-
TOJHIILHII IeHb, ICHY€ Be/MKa KiJIbKiCTh
pobiT mpucBsiueHux it npobnemi. ani
OynmyTb HafaHi 1jikaBi ¢pakTy — pe3ybra-
TU OCTaHHIX JOCTiJKEHb Yy Taaysi ynpas-
JIiHHA IPOEKTaMMU.

VYipaBniHHA NpoeKTamMy Ha piBHi op-
ranisauii (Enterprise Project Management
Office, EPMO) - ue Biagin, skiit npaioe
Ha CTpaTerivHOMY PpiBHI, y cmiBmpani 3
KepiBHMKaMI opranisauii. Bin posmiue-
HII Ha BMKOHABYOMY piBHi B iepapxii
KOMIIaHil Ta BUKOPUCTOBYETbCA B OCHO-
BHOMY KOMIIaHiIMM 31 CBITOBUM O0XO-
wieHHsM [1]. MeTa 1poro 1ieHTpanisoBa-
Horo odicy - 3abesnednTn KepiBHMUITBO,
yIIpaBJliHHSA, CTaH[ApTU30BaHi Ipouecu
Ta HaJKpallli IPaKTUKY, iIHCTPYMEHTH Ta
MeTOAY YIpPaBIiHHS MOpTdeneM Mpoek-
TiB y Macurrabax yciei kommaHii.
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3drifHo 3 pomoBigmio IHcTUTYTY
ynpaBjaiHHA npoekTamu 3a 2019 pik,
KOMIIaHil, AKi MalOTb CTBOPEHMII CTpaTe-
riuHmit ogic yIpasIiHHs MPOEKTaMU IIifi-
npremcts (EPMO), noBifoM/Is0Th, 110
Ha 38% Oinblile MPOEKTIB BiJOBial0Th
IXHIM ITOYaTKOBMM I[i/iAM Ta Oi3Hec-Ha-
MipaM, a Ha 33% MeHIle IIPOEKTIiB Ipo-
BAJIOIOTbCA. Bif cTapramiB [0 BeIMKMX
oprasisalilf, HeOOXifHICTb y3rofKeHHA
IPOEKTIB i3 IMMPIIMMI LMY Ta 6adeH-
HAM Oygme INPOJOBXKYBaTH HabupaTu
IIBUAKICTD JUIA TABUILIEHHA e]eKTuB-
HocTi mpoekTy. Konuemnnia EPMO, sk
IIPABUJIO, ACOLIFOETHCS 3 BENMMKMMI OPra-
Hi3aniamuy, ane B 2019 poui i gani, komma-
Hil Oyfb-AKOro po3Mipy i B ycix ramyssax
IIPOMMC/IOBOCTI MOJIeNb
EPMO, m06 craTty yeMIioHaMM 3 yIIpaB-
JHHA IPOEKTaMI 3aMiCTb HM3bKUX IIO-
Ka3HMKIB.

NIPUIIMAIOTh

BaxmBuM  (paKTOpOM YIpaBIiHHA
IIPOEKTaMM € CTaHAApTU3alid IPOLECiB.
KoxHa opranisalis Mae BIacHy BHY-
TPIilIHIO IIOJIITUKY, IPAKTHUKY, IIPOLIECH Ta
BIUIMBY, fAKi, B CBOIO 4epry, BU3HAYaTy-
MYTb CBOI CTaHZApTH. SIK IIpaBuIO, CTaH-
JApTU3allid MOXKe He iCHyBaTu B Tpaju-
niitHii crpykTypi EPMO, To6TO KOXKHa 3
IIOJTITUK, IPAKTUK, IIPOLECIB, iIHCTPYMEH-
TiB Ta KY/JIbTYPU MOK€ BUITIALATY 30BCIiM
iHaKIlle, HDK 1Je€ CTOCYETHCA PEIUTU KOM-
maHil. Ane craHgapTM3anis B uux obmac-
TAX IIOBUHHA BifIIOBifaTM 3arajbHUM
CTpaTeriyHMM LinAM BuIOro piBHA. Lle
rapaHTy€, WO BCi 37iJiCHEHI IPOEKTU
CIIy>KaTb 6e3nocepefHbO /1A MPOCYBaH-
HA Micii, 6a4eHHs, Ijifell Ta 3arajabHUX
HAmpsIMKiB po6OTH KOMIaHil, BU3Hade-
HIUX BUKOHABYOK KOoMaHjom. Ile Takoxx

3MEHUIy€E BUTPAYEHi peCypcu Ta HEO-
JHO3HAYHICTDH Ta 301/IbIIye piBeHD yCIIinI-
HOCTI 3 ycima iHilliaTuBaMy KOMIIaHii.

JI1a oprasisanii Ta M TPMMKM yIIpaB-
TiHHS IPOEKTOM MOTPi6HI CIelianbHi iH-
CTPYMEHTH Ta MIPUIIOMI — I]€ MeXaHi3MI,
3a JOIIOMOIOK0 AKMUX 3AiMICHIOITbCA IIPO-
1leCM YIIpaB/liHHA IIPOEKTOM B OpraHisa-
nii. Crogu BXOBATb, KpiM HpuUiioMiB
yIpaBIiHHA IpoeKTamMu (HAaIpMUKIaf,
CTPyKTypa posmnoginy poboru abo
YIIpaB/IiHH: 3ap006/IeHOI0 BapTICTIO) PisHi
KepiBHI IPUHUUIIN, B AKMX BU3HAYAIOTh-
¢ IpoLecy OpraHisalii, BKIIOYa04N BU-
KOPUCTAaHHA TIPOLELyPHUX JJOKYMEHTIB,
KOHTPOJIbHI CIIMUCKM, TTOCIOHMKY [/ po-
60T Ta MA6GIOHM, a TAKOX BUKOPUCTAH-
HSl NIPOrpaMHUX ITIAKeTiB Ta pi3HUX 6a3
TAHMX.

IIpaBunbHE BUMKOPUCTAHHA IHCTPY-
MEHTIB Ta METOJIB YIpPaBJiHHA IIPOEK-
TOM IIOBMHHO IIONIETIIUTH peasi3alliio
NPUHIUIIB yIpaBaiHHA npoekTom. Ha-
npuKIaj, mpoekt Indopmamiiina cucre-
Ma yrupasiinaa (PMIS), BusHadena y no-
cnipkenni White and Fortune [2], sk
HalOi/MbII BMKOPMCTOBYBaHUIl iHCTpPY-
MEHT 1 TexXHiKa — 1ie iHCTpyMEeHT, AKMII
OiTpUMy€e Ta IOJIETIIYE peasisalilo
6ynb-IKOTO IPOEKTY, OCOOMMBO CKIAfi-
HOIO, 32 YMOB HEBU3HAYEHOCTI Ta IIif
PUHKOBMM, YaCOBUM Ta TPOLIOBMM THC-
KOM YI iHIIMMY BaXKKUMMU JI/IS YIPaB/IiH-
Hs OoOMeXeHHAMH. SIK CTBepHXyBamu
Crioapt i Moxamerp [4] «Bes edextnBHO-
r0 BUKOPUCTaHHS iHpOpMALillHUX Tex-
HOJIOTiil [I/IS IIOJIETIIE€HHSA IPOLECY
yIIpaBIiHHA iHpOopMalielo cepes y4acHuU-
KiB IIPOEKTY, MaJIOIMOBIPHO, LJO 3HAYHE
MIOKpallleHH:A B IIpOLleCi CIiNKyBaHHSA
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Bif0yAeThcs IIIAXOM IPOJIOBKEHHS BMU-
KOPUCTAHHA TPaJULIiiHOTO IaIepOBOro
nponecy». IlJo crocyerbcs mporpaMHux
3aco0iB yIpaB/IiHHS IPOEKTaMU, TO PU-
HOK HacCeJIeHNII IVPOKVM CIIEKTPOM Pi3-
HOMAaHITHMX BapiaHTiB.
Kinpka kpurepilB MOXyTb 6yTu BU-
KOpUCTaHi JiIl KepiBHMUILITBA OpraHi3ali-
€10 y BOOPI HaitOiNbII BifIOBIfHMX iH-
CTPYMEHTIB Ta NPUIOMIB Y JaHOMY KOH-
TeKCTi, BK/IIOYAaI4M pi3Hi 6asm 3HaHb.
OcHoBa 3HaHHA YIpaBlTiHHA IPOEKTa-
MII — Ile CyMa 3HaHb y MeXXax Ipodecii
MeHeKepa IpoekTy. [loBHMIT KomIiexkc
3HaHb IIPO YIPABIiHHA IpPOEKTaMIU
BK/IIOYA€ TIepeBipeHi TpajMIiiiHi Ipak-
TUKM, AKi IIMPOKO 3aCTOCOBYIOTHCH, AK a
TaKOXX IHHOBAIIiJIHi NPAaKTUKM, IO BU-
HUKAIOTDh Y mpodecii.
Crpobu cucTeMaTusyBaTu 3HAHHS,
HeOOXifHI [/ yrmpaBIiHHA IPOEKTaMI,
3HAYHOIO Mipol0 6a3yloTbCs Ha IPUITY-
LI€HHi, 110 iCHYIOTb ineHdepiKOBaHi
3pa3KM Ta y3araJbHEHHA, 3 AKUX MOXKHa
BCTaHOBUTY IIPAaBM/IA, KOHTPO/Ib Ta BKa-
3IBKM LOJO HAMKpAIOl NMPAaKTUKM, SKi
MO)KHa IOBTOPUTH, HAaBiTh AKIIO HE 3a
Oynb-sakux obcTaBuH. basa 3HaHb ynpas-
JMHHA IpoekTaMyu Oyna omy6aikoBaHa
npodeciitHO0 acorjiaiieo MeHeKepiB
IpoeKTiB B KiHni 1990-x. Binbynocs Bu-
HUKHeHHs 0e3/1iui cTaHapTiB 3HAHD, Ta-
KMX AK:
o PMBoK® 3 Incturyry ynpasiaiHHA
mpoexktamu [5];

o APM BOK Big Acomianii 3 ymnpas-
JIHHA IIpoeKTamu [3];

» ICB3.0 Bix MixkxHapopHoi acouiarii
3 YIIpaB/IiHHA IpoeKTaMn [6];

« P2M Bipg Acomianii ympapimiHHA

npoextamu AmoHii [4].

i cykynHOCTi 3HaHb BMKOPMCTOBY-
I0TbCSA TIPAKTUKAMM K MOCIOHUKM 3 Hail-
Kpalloi MpaKTUKY L[OJ0 TOro, 110 CKJIa-
[AETbCA 3 MUCLMUIUTIHA [5].

byno nposefieHo KOHKpETHI eMITipny-
Hi JIOCTIIKeHHs, SIKi BU3HAUYMIM Hall-
OinblI BMKOPUCTOBYBaHi IHCTPYMEHTH.
White and Fortune [2] nmpoBenn onuty-
BaHHA JyI BU3HA4YE€HHA B AKill Mipi Ti,
XTO 6epe y4acTb B YIPaB/IiHHI IPOEKTa-
MI, peanbHO BUKOPUCTOBYIOTH METOJM
Ta NPUIOMU JOCTYIHI Ta HACKiIbKU
eeKTUBHYIMIU BBaXKAIOTbCSI BUKOPUCTO-
BYBaHi METOAM Ta IpUiloMu. ABTOPH Iie-
pepaxysanu 44 MeTOAV, METOMOJOTII, iH-
CTPYMEHTA, TEXHOJIOTiI Ta IIONPOCUIN
PECIIOHIEHTIB BKa3aTy, 1m0 OYI0 BMKO-
PUCTaHO B iX MpoeKTax. BapianTu, BKIIO-
4eHi 1o CIVICKY BifmoBineit, 6ymu B3ATi 3i
CTaHJApPTHUX TEKCTOBUX KHUI IIPO
yIpaBaiHHA IpoeKkTamMy (HampuKIIaj,
Keprnep). 3 awnamisy 236 yvyacHUKIiB
White and Fortune BcTaHOBMIN, 1O Hall-
HOMMpPEHIMMM IHCTpyMeHTaMu Oyu:
mporpaMHe 3a0esIedyeHHA «3 ITONMUIIi»
(77% pecnonpenris), Hiarpamu Tanrta
(64%) i ananis Butpar i Buropu (37%).

Ilepmra 1BafuATKA CIMCKY HalIKOPUC-
HIIIMX iHCTPYMEHTIB Ta MPUIIOMIB CKJa-
TA€ETHCA 3 My>XKe BiJOMMX Ta IINPOKO BU-
KOPUCTOBYBAHMX iHCTPYMEHTIB.

Ha pucynky 1 nmokasaHo, 1110 BU3HaHI
IPAKTUKM OXOIUIIOITH 3arajabHy TpUBa-
MiCTh LMKy Y IPaBIiHHA IIPOEKTOM: BiJ
iHinianii 0 3aBeplIeHHA MPOEKTY, X04Ya
oco0nyBe 3HAUEHHA HANJA€TbCA IHCTPY-
ME€HTaM Ta MeTOJaM IJITAaHYBaHHA.

O6macrti 3HaHDb: 0OMEXXEHH, Yac, pu-
3MKM, KOMYHIKalil Ta iHTerparis, Haby-
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PucyHok 1 — [1BagusaATb HaNKOPUCHILLMX MPaKTUK yNpaeniHHA NpoeKkTamu 3a rpynamm npo-

LeciB Ta ranyssiMm 3HaHb

BAIOTb BJMICOKOI aKTya/IbHOCTI cepef 6i/b-
IIOCTi KOPUMCHMX IIPaKTMK B Tamysi
YOPaBIiHHA NMPOEKTaMM, KOXKHA 3 AKUX
BK/IIOYA€ IPUHAVIMHI TpU IPAKTUKU
YIOPaBIiHHA NPOEKTaMM, WO 3HAXOHATh-
cs 'y BepxHill dactuni cnmcky. Hampn-
KIaj, Mg pusuKoM OyIM Bu3HAUYeHi
IPaKTUKY YIpaBTiHHA: «igeHTngikauig
pusuky» «Ilman pearyBaHHA Ha PU3UK»
Ta «AKICHUI aHA/i3 PUSUKY».

ixaBo, 1o >OJeH IHCTPyMEeHT i3
cdepy BapTOCTi UM AKOCTI, OB sI3aHMIL,
AK IIPABUIIO, 3 LiIAMY IIPOEKTY, HE 3Ha-
XOIMTbCA Y BEPXHill 9acTuHi cmcky. Ik
MO>KHA ITOSICHUTY TUM, 1O IO MOXKYTh
KOPUCTYBaTHUCA JeAKUMU iHCTPpyMeHTa-
M1 6e3 iHBeCTMILilT YU MiATPUMKYU Opra-
Hisalii, Ha AKy BOHM Ipa1jooTe. Hampu-

K/afl, BUKOPUCTAHHA CTaTyTy IHPOEKTY
a6o giarpamu [aHTa He BUMMAarae >KOIHOTO
creniangisoBaHoro pecypcy. OpHak Bu-
KOPMCTaHHA 6a3 JaHNX BYMAarae sHaUHMX
OpraHisaliliHuX pecypciB Ta MiZTPUMKHA.
Ane ni iHCTpYMEHTU MOXYTb He BU-
KOPVCTOBYBATICST HAIOKHUM YMHOM 260
ix mypoxmit GyHKIIOHAI MOXKe He BUKO-
PpUCTOBYBaTUCA y MOBHil Mipi. binbmricts
IHCTPYMEHTIiB Ta METOJIB 3 PpUCYHKa
1 MMPOKO PO3MOBCIOIKYIOTHCA ITOHA[,
OBaIIATh POKiB, 32 BMHATKOM, HaIlpu-
KJIafl, METOJY KPUTUYHOTO JIaHII0Ta.
BigHOCHO HeflaBHE Ha/IXO[)KEHHA Ta-
KMX IHCTPYMEHTIB [0 06/acTi ynpasiH-
HS IPOEKTaMM MOXKe X04a 6 YacTKOBO
MOSICHUTU IX HU3bKMII piBEHb BMKOPMC-
TaHHA Ta CIPUIHATUI piBeHb BUTOMU.
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OpHyM 3 BaX/IMBYX MTAHb, 1[0 CTOCY-
IOTbCA YIIPAB/IiHHA IPOEKTaMU, € Te, 110
Liell IIPOLeC CU/IbHO 3aJIEXKUTD Bifl OpraHi-
3aI[i/IHOTO KOHTEKCTY, TaKOTO AK CTPYKTY-
pa 6isHecy abo rasysb, pO3IIOBCIO/PKEHICTD
TEMATUKI ITPOEKTY Ta JIOTO OTOYEHHA.

Hapasi gy>xe mmpoko po3noBcromKe-
He BU3HAaHHA MiHIMBOCTI IPaKTUK
YIPaB/IiHHA IPOEKTaMI 3a TUIIOM IIPO-
€KTY, 32 HaIlpsMOM 3aCTOCYBaHH:A Ta iH-
VMM KOHTEKCTYa/IbHUMI YMHHUKAMMU.

HocmimKenHsa y ranaysi ympaBliHHSA
IIPOEKTaMM TIPOIPECYE, aHali3ylouu Kislb-
KicHi maHi, 1106 BUABUTH, YU 3a71€KaTh Bif
Haib1/IbII KOPUCHNUX TIPAKTHK YIIPABIHHS
IpOeKTaMy OpraHi3aliifHnii KOHTeKCT (Ha-
IIPUK/IaZ, Tamy3b, pO3MIp NPOEKTY, TUIINI
IpOeKTiB Ta reorpadivyHe posTalIyBaHHA).

BusHayeHHA TOTO, AKi MPaKTUKM BifI-
Pi3HAKOTHCA, B AKOMY KOHTEKCTI, sIKi Me-
TOJO/IOTII Kpallle 3aCTOCOBYBATU JJIA
AKMX KaTeropiii IpOeKTiB Ta AKMMMU TeX-
HOJIOTiAMM KOPUCTYBATUCA IS ITPUM-
KM TIPOLIeCy YIPaBIiHHA IPOEKTOM — BCe
Ile 3a/IeKUTh BiJ 6araTboxX YHiKaJbHMX
(haKkTOpiB KOKHOTO OKPEMOTO TIPOEKTY.
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