GAINIOPI3BKNI HAIOHAJIbHUI YHIBEPCUTET»
MIHICTEPCTBO OCBITHU I HAYKH YKPAIHHA

HayxoBo-gociina yacTuHa
HayxoBe ToBapucTBO
CTYJICHTIB, acIlipaHTiB, JOKTOPAHTIB
Pana mMonoaux BueHHX

3BIPHUK
HAyKOBUX Mpallb CTYCHTIB,
acripaHTiB, JOKTOPAHTIB 1 MOJIOJIUX BUCHHUX

«MOJIOJA HAYKA-2022»

Tom V

«Cexkyii IHoceneproco naguanvbHo-Haykogoeo incmumymy im. FO.M. Ilome6Hi
3anopizbko20 HAYIOHATLHO20 YHIGEPCUMEN) »

3anopixoKs
2022



2022=YJIK: 001 (06)
M 754

PEJAKIIHHA KOJIETIS

Dponoe M.O. — pexmop 3HY,

Bacunvuyx I'M. — npopexmop 3 Haykosoi pobomu,

benoxonw K.B. — 3acmynuux oupexmopa 3 Haykoeoi isiibnocmi InoceHepHozo
HasuanbHo-Hayk06o2o0 incmumymy im. FO.M. [lomebni 3HY,

bonoyeea O.B. — nauanbHuk HayKo80-00CIIOHOI YaCMUHU,

I'pywesa T.B. — 3acmynnuux oexana 3 HAyK0OB80I pobomu icmopuyHo2o
Gaxyromemy;

Hepesanxo FO.M. — 3acmynnuk dexana 3 HAyko8oi pobomu gaxyivmemy
iHO3eMHOI ¢hinonoeii;

3youoea I0.E. — 3acmynnux dekana 3 HAyKo8oi pobomu ghaxyromemy coyiaibHoi
neoazociku ma nCuxonoz2ii;

Kapaynosa C.I. — 3acmynHuk dekana 3 HAykoeoi pobomu ghaxyrememy QizuuHo2o
BUXOBAHHS, 300P08 'Sl MA MYPUIMY;

Koenak B.A. — 3acmynnux oexaua 3 HayKogoi pobomu gaxynvmemy

HCYPHANICIMUKU,

Koniika B.B. — 3acmynnuk dexana 3 Haykoeoi pobomu 6ion102iuH020
Gaxyromemy;,

Jleonmoesa B.B. — 3acmynnux oekana 3 HayKo8oi pobomu MamemamuyHo20
Gaxyromemy;,

Jencoka H.B. — 3acmynuux 0ekana 3 Haykogoi pooomu ghaxynememy coyionocii ma
VAPAGAIHHA,

JIunenko A.B. — 3acmynnux oexana 3 Hayko8oi pobomu eKoOHOMIYHO20
Gaxyromemy;,

Mepkynosa O.B. — 3acmynnuk dexkana 3 HAYK080i pobomu hinonociunozo
Gaxyromemy;,

Hocuk M. 0. — gionogioanvruii 3a Haykogy pobomy BCII « EkonoMiKo-npasHu102o
gaxosozco xonedacy 3HY »;

Onittnux O.J1. — oupexmop BCII « Daxosozo konedcy 6izHecy ma xap4osux
mexnono2iu 3HY »,

Oniunuk O.M. — 3acmynnux oekana 3 HayKo8oi pobomu axyrvmemy
MEHEONCMEHM);

Ilenex I.B. — 3acmynnux 0exana 3 HAyK080i pobomu 10OpUOUYHO20 HaKyIbmemy;
Pyonix O.P. —2onoea HT CAJ/[ 3HY;

Yonopos C.B. — 2onosea PMB 3HY.



36ipnux  yknadeno 3a pesynrvmamamu XV yHigepcumemcvkoi HaAyK08O-
NpaKmuyHoi KoHgepeHyii cmyoenmis, acnipanmis, OOKMOpawmia i MOJIOOUX 84eHUX
«Monooa nayka-2022», wo npoxoouna 18-22 xeimus 2022 poxy.

Aemopu nybnikayiti Hecyms GiON08I0ANbHICMb 3a 00CMOBIPHICMb (DAKMUYHUX
OaHUX, YIMKICmb GUKNAOY MEeKCmy, YUMYBAHHA, d MAKOMC MOBHO-CMULICIMUYHULL
PI6EHb HANUCAHHA Mamepiais.

30ipHUK HAYKOBUX Mpallb CTYACHTIB, aCIlIPaHTIB, TOKTOPAHTIB 1 MOJIOANX BUCHHUX

«Monona nayka-2022» : y 5 T. / 3anopi3pkuii HalllOHAJIbHUN YHIBEPCHUTET. —
3anopixoxs : 3HY, 2022. - T.5. — 262 c.
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CEKIIA «EJJEKTPOTEXHIKA TA EHEPITOE®EKTUBHICTb»

AOy3sipoB Biaauciaas
ctynent rp. 8.1411 IHHI im. FO.M. [ToTebHi
Hayxk. kep.: n1-p TexH. HayK, mpod. Apremuyk B.B.

AHAJII3 MOKJIUBOCTI 3HUKEHHSI
OBCSAT'IB CIOKUBAHHS EJEKTPUYHOI EHEPI'TI
JUBAPHOTI' O LIEXY AT «MOTOP CIU»

BukopucTaHHs BTOPMHHUX EHEPreTUYHUX PECypCiB € OJHUM 3 OCHOBHHUX
HaANpsIMKIB €HEPro30epe’KEHHsT Ta EKOHOMIi MajJuBO-CHEPreTUYHUX PECYpPCIB B
VYkpaini. Tomy onHuUM 3 HaBaKJMBIMINX 3aBJaHb € iX €KOHOMIYHO OOIPYHTOBaHE
BUKOPUCTAHHS.

AT «Motop Ciu» BIAHOCHUTBCS 10 €HEPrOEMHHUX MIJMPUEMCTB 13 3HAYHUM
CIIO’KMBAaHHSAM eHepropecypciB. Kpim Toro, Buxoasuu 3 aHalli3y TEXHOJOTII
BUPOOHUIITBA, HA 3aBOJII HasiBHUM Benuue3Huil norexiiiaa BEP. TennoBa enepris Ha
MIAIPUEMCTBI BUPOOJSETHCS BIACHOK KOTENbHEI, 1HIII — TOKynHI. OIHUM 3
OCHOBHUX €HEPrOEMHMX LIEX1B MIANPUEMCTBA € JIMBAPHUH 1I€X, SAKUI CKIaJa€ThCs 3
MOJICIBHUX 1 BHUPOOHMYMX JUISHOK; Jaboparopli, KOHTOPHM Ta BHPOOHUYMX
PUMIIICHD.

Buxonsumn 13 cneundiku miampueEMCTBa Ta TEMU AMILNIOMHOTO MPOEKTY, 10
3aX0/lIB 3 €HEPro30epeKeHHS, 1110 MPOMOHYIOThCS, CII1/1 BIIHECTH:

1. YTumizaiig TEIUioBOi €Heprii BIAXIIHUX Tra3iB TEPMIYHOTO 0OJIaHAHHS
JIMBApPHOTO LIEXY.

2. BipoBa/pkeHHSI CHCTEMH MIATPUMKU 33JaHUX PEKUMIB MIKPOKIIMATy B
MPUMILIEHHSX, 32 PaXyHOK BCTAHOBJICHHS B CUCTEMY ONAJIEHHS TEIIOBUX HACOCIB.

3. BopoBamxkenns mikpo-I'EC B cructemi 000pOTHOTO BOJOIIOCTauYaHHS.

B nexy BcTtaHoBieHO Tpu HarpiBaibHi nevi T-240, gxi npu3HayeHi A1 HarpiBy
3aroTiBok. OOHUM 3 TPIOPUTETHUX HAMNPAMIB EHEPro30EpeKeHHs B Iedax €
yTUII3allis TEMJIOTH JTUMOBHUX Tra3iB Ha BUXOJ1 3 pobouoro mnpoctopy mnedeit. Tomy
3TiTHO PO3PaxyHKIB MPOIMOHYETHCS BCTAHOBUTU HAa KOXKHY IMY KOTEJN YTHIII3aTOP
tunty YIII'-0,03-0,6 3 maponpoayktuBHicTio 0,03 T/rojg KOXHUM, IO JIO3BOJIUTH
OTPUMATH TIapy Ha TEXHOJIOT14HI MOTPEOH.

Jlis  cTBOpEeHHsI HEOOXIHOTO TEMIEPaTypHOTrO pPEXKUMY Ha MOJAEIbHUX
TUISTHKAX 11eXy 1 B TPYMI 1HIIUX MPUMIIIEHb TPOMOHYETHCS BUKOPUCTAHHS TETIJIOBUX
HACOCIB B PEXHUMI TEIJI0-XO0JIOA. 301p TEmIOTH g poOOTH Hacoca MPOMOHYETHCS
3M1MCHIOBATH 3 pe3epByapa oOopoTHoi Boau. st moaenbHOI minssHku Nel Ta 2
BCTAHOBUTH TEIJIOBUM HACOC, SIKUM 3a0€3MeUuTh TEIJIOBY MOTYXHICTh 125 kBT, a 'y
PEXHMI XOJIOAY - XOJOAWIBbHY NOTYKHICTh 104,5 xBt. Jlnia naboparopii TerioBuit
HacoC, SIKUI 3a0e3MeYuTh TEIIOBY MOTYKHICTh 29 kBT, a y pexxumi xomony - 39 kBT.

Kpim Toro, B cucrteMi OOOpPOTHOTO BOJAOIOCTAYaHHS MPOMOHYETHCS
BripoBakeHHsT MIKpo-I'EC st BUpOONEHHS €NeKTpUYHOi €Heprii Ha BIIACHI
notpe6u. Ilicnst BU3BHaueHHs napaMeTpiB CyMapHOTIO0 BTOPUHHOTO BOJIOTOKY (OJIM3bKO
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8 kBT) Oyno obpano obGnagHaHHS IS TiApoeHeproyTwiizanii, a came mikpo-I'EC i3
nponenepaumu TypOoinamu BupooHuirrea MHTO «IHCET» tumy 1011p.

B pesymbraTi TEXHIKO-€KOHOMIYHOTO OOTPYHTYBaHHS 3alpOIIOHOBAHHX
3aX0/11B OyJ0 BCTAHOBJICHO, IIO B CyMi, JIJISl 3/IMCHEHHS 3aIPOINIOHOBAHUX 3aXOJIIB
HEOOX1/IH1 KamiTanbH1 1HBecTUIlli O0ymu3bko 991 Tuc. rpH. Ilpu nmpomy exoHoMIs 3a
paxyHOK X BIIPOBADKEHHS CKiane Maike 479,4 THC. TpH. Ha PiK., @ CTPOK OKYITHOCTI
2 poku. 3 orysAay Ha TOM (akT, MmO B YKpaiHi 3pOCTAlOTh LIHKM HAa E€HEProHOCI,
MO’KHA 3 YIIEBHEHICTIO MMPOTHO3YBATH MOAAJBIIOTO 3MEHIIIEHHS CTPOKY OKYITHOCTI.

bepe3nenko Aprem
ctyneHt rp. 8.1411-3 IHHI im. FO.M. [ToTebHi
Hayk. kep.: n1-p TexH. Hayk, nmpod. KoBanenko B.JI.

JOCJIIZKEHHA MOKJIIMBOCTI HHIABUIIIEHHA
EHEPITOE®EKTUBHOCTI HEXY 3 PEMOHTY OBbBJATHAHHA
HAT «GAITOPIAKAOBJIEHEPI O»

3ajaya 3HWKEHHA PIBHA BTpPAT EJIEKTPOEHEPTii € BaXKIMBOK CKJIAJ0BOIO
YaCTUHOIO OLIBII 3arajbHOl 3a7a4i 3MEHIICHHSI €HEePTrOCIOXUBAHHS 1 €EKTUBHOIO
BUKOPHUCTAHHS €HEPreTUYHUX PECYPCIB Ha OCHOBI OoNTHUMI3allli 0ajJaHCiB CIIOKUBAHHS
1 BUPOOJICHHSI €JIEKTPUYHOI eHeprii. IcHyo4l Ha ChOTOAHINIHIN J€Hb METOJU aHaJI3y
OaslaHCiB B OCHOBHOMY 0a3yIOThCSl HA METO/II €KCIIEPTHUX OIIHOK, TaK SIK ISl IIbOTO
BUKOPUCTOBYETHCSI TUIBKM HEBEIWKA 4YacTHHA JOCTOBIpHOI iHGopmamii —
CIOKMBAHHSI €HEPrOCUCTEMH B IIJIOMY, BUPOOJICHHS €HEprii eJIEKTPOCTaHIIAMH 1
MTOTOKH €HEPrii MO «30BHIIIHIMY) IEPETOKaM.

KomMmmnieke 3axoAiB 1IOAO 3HMXKEHHS BTpAaT MOXKE OYTH pPO3JIUICHUN Ha TpU
Irpynu @ PpPEXUMHI — 3a0€3MEYEeHHs] ONTHUMAJIbHOIO PEXHUMY KOMIIEHCATOPIB
PEaKTUBHOI TMOTYXHOCTI, CBO€YAacCHE MEPEKIIOUYEHH BIATalyXeHb OOMOTOK
tpaHchopmaropiB PIIH, BigkmtoueHHs TpaHchopmaTopiB y Mepexax HH3bKOI
Halpyrd Ha MepioJ] MajuX HABAHTAXKEHb, OpraHi3alliiiHl — CKOpPOYEHHS BUTpPaTH
eJIEKTpOeHeprii Ha BIacHI TMOTpeOM TIACTaHINM, YAOCKOHATIOBaHHSA OOJIKY
€JIEKTPOCHEPrii, KOHTPOJIb 3a BUKOPHUCTAHHSAM JUKEpEJd PEAaKTHBHOI IOTY>KHOCTI,
BIIPOBA/PKCHHSI HOBHX MpOrpaM JJis aHAI3y PEXUMIB MEpex 1 IX onTumizarii 3
BukopucTtaHHsiM EOM; TexHIYHI — BBEIEHHS HOBHUX KOMIIEHCYIOUHM HPUCTPOIB,
3aMiHa TIPOBOJIB Ha JIHIAX e€JIEKTporepeaadl, 3amiHa TpaHChOpMaTOpiB 1
aBTOTpaHCPOPMATOPiB, ABTOMATH3AIIS PETYIIOBAHHS HANPYTH.

VY CcTpykTypl BTpaT MO €JEMEHTAaX CHCTEM eJIEKTPONOCTa4aHHS OCHOBHA
YyacTHHA BTpaT NPUXOJUTHCS Ha JIiHII eJeKTporepeaay (B OKpeMux Bumajakax 10 65%
). Brpatu B Tpancdopmatopax ckianaroTb 0au3bko 30 % cyMapHUX BTpaT y Mepexi
JAHOI CTYMIHI HANPYTu, MPUYOMY OUIS MOJOBUHU 3 HUX — BTpaTH B cTaji. BrpaTtu B
IHIIMX ~ elleMeHTax Mepexi (y  peakTopax, KOMIIGHCYIOUUX  IPHUCTPOSX,
BUMIPIOBAIBHUX MPUIAAAX, TPAHCPOPMATOPIB CTPYMY 1 HAIIPYT'H) HE3HAYHI 1 MOXKYTh
Oyt omiHeHi B Mmexax 3-5 % cymapHux BTpaT. BTpaTu BKIIIOYAIOTh TaKOX
€JIEKTPOEHEPTII0, 110 BUTPAYAETHCS Ha BJAcHI MoTpedu miacranimiil. [Tpubmmszno 1/4
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3araJbHHUX BTPAT CKIAJAIOTh BTPATH, 1110 MPAKTUYHO HE 3aJIe)KaTh B1Jl HABAHTAKECHHSI,
TaK 3BaHl YMOBHO-TIOCTiHHI, 1 3/4 — yMOBHO-3MIHHI.

B pe3ynbTaTi mMpoBEACHOTO aHali3y BCTAHOBJICHO, IO 3MiHA TEXHIYHHUX BTpPAT
BU3HAYAETHCS: - IIOCTIMHOIO 3MiHOIO KOHQIrypari Mepex, BHACIIIO0K IXHBOT
PEKOHCTPYKIIii; - 3MiHAMU YMOB 1 IHTCHCUBHOCTI €KCIUTyartarlii, a TaKOX TEXHIYHOTO
CTaHy C€IJIEMEHTIB CHCTEM eJICKTPOIOCTa4aHHs 3a 4Yac ekcruryaramii. OcTaHHE
00yMOBIICHO THM, IIIO TIPY EKCILTyaTallii CUCTEM eJIEKTPOIIOCTauYaHHs TEXHIYHUHN CTaH
€JIEMEHTIB €JIEKTPOOOIIaIHAHHS MOTIPIIYETHCS Yepe3 X 3HOC Ta CTapiHHS BHACIIIOK
BIUTUBY (DAaKTOPIB CEpeloOBUINA B YMOBaxX SKHX BOHU MPAIIOIOTHh (KIIMaTHYHUX,
MEXaHIYHUX, PKUMHUX, €IEKTPOMArHiTHUX Ta iH.). CTapiHHSA Ta IHTEHCUBHUHN 3HOC
enemenTiB CEIl y 6aratbox Bumaakax HE TUIBKU 3HWXKYIOTh TXHIO HaMIHHICTH, aje U
BHUKJIMKAIOTh JIOAATKOBI BTPATH €JIEKTpUYHOI eHeprii. [le ocobmmBo xapakTepHO IS
CJIEKTPOYCTAaTKyBaHHS, IO 3HAXOAUTHCS B EKCIUTyaTallii TpUBAIMA Tepiox 1 Yy
BUIIAJKAaX HECBOEYACHOTO YU HESKICHOTO TPOBEAEHHS IUIAHOBOTO TEXHIYHOIO
00CITyrOByBaHHS.

Bynapenko Onexcanap
cryaeHt rp. 8.1411 IHHI im. FO.M. IToTe6Hi
Hayxk. xep.: n1-p TexH. Hayk, mpod. Apremuyk B.B.

HIABUIIEHHSA EHEPI'OE®EKTUBHOCTI BYIIBJII
YIPABJIIHHS BII JHIMMPOBCHKOI EC JII1 HEK «YKPEHEPI'O»

Crpykrypa HEK VYkpenepro moOynoBaHa 3a pPEriOHAIBHUM MPUHIUIIOM 1
00’eaHye 8 eHeprocucTeM 3 (PYHKIISIMH ONEPATUBHO-AUCIETYEPCHKOTO YIPaBIIIHHS
(IuimpoBceka, JlonOacbka, 3axigHa, Kpumceka, IliBnenna, IliBmenHo-3axigHa,
[liBaiuna Tta llenTtpansha). Jlo ¢yHKIIN eHEprocucTeM HAJICKUTh Iepeaayda
EJIEKTPOCHEPTil MariCTpaIbHUMH Ta MDKIEPKaBHUMHU €JEKTPOMEpeKaMu Ta 1X
excrutyatarisi. OpjHi€ro 3 HaWKpyHHIIMX 3 mepeniueHux €  JIHimpoBchka
EJIEKTPOCHEPIeTHYHA CHCTEMa, SIKa 3/IMCHIOE IEHTPai30BaHE €JIEKTPONOCTaYaHHs
JuinpornerpoBcekoi, 3amopi3pkoi, KipoBorpaacbkoi obimacTeii Ta  4YacTUHU
JloHenpKo1 001acTi 1 Mae B CBOEMY CKJaal 26 mijacraniiii kinacy Harnpyru 220 — 750
kB. byxisns ynpasmiaas JHEC HEK «Ykpenepro», 3 skoi BimOyBaeThcs
JUCTIeTYEPChKe Ta Oe3MmocepeHe yMpaBIiHHS C€HEPrOCHCTEMOIO PO3TAIIOBAHO Y M.
3anopixoks 3a aapecoro Byil. ['pedenbHa 2.

CtpykTypa €HeprocrnoxuBaHHsi Oy/iBJII Ta MEPEJIK CIOKUBAYiB €ICKTPUIHOL
eHeprii mokasye, 10 HalOUIbIIa YyacTKa TUIaTeXiB 3a €HEPropecypcH MpHUIaace Ha
TEIJIOBY eHeprito 77% Ta elekTpuuHy eHepriio, came 17%, a HalOUIbIUMHU
CIIOJ)KMBAaYaMHM OCTaHHBLOI € OCBITJIICHHS Ta BEeHTWIIAIIS, 22,6 Ta 17%, BIAIIOBITHO.
Tomy ciia 3BepHYTH yBary Ha 3aX0/y M1BUIIEHHS €HeProe(hEKTUBHOCTI B HAMIPSIMKY
3a3HAYEHUX CHUCTEM, a CaMe .

- MOJICpHI3aIlisl CHCTEeMH BEHTUJIAIIT 3 MEePEeX00M BiJl 3arajlbHOOOMIHHOI
JI0 JJOKAJbHO1;

- 3aMiHa JIBUT'YHIB BEHTHJISITOPIB Ha eHeproeeKTUBHI;



- PEKOHCTPYKI[iSi CUCTEMH OCBITJICHHS 3 NEPEXO0JIOM Ha eHeproeeKTUBHI
CBITJIOAIOHI JIAMIIH.

B OyaiBai mignmpuemMcTBa, B sKId BCTAaHOBJICHO PI3HOMaHITHE OOJagHAHHS 1
HajiuyeThes 01u3bKo 500 mTaTHUX MpalliBHUKIB, HAasBHA MOTY)KHA 3arajilLHOOOMIHHA
CUCTEMa BEHTUJIALI, 10 Mpalioe HeePEeKTUBHO 3 OISy Ha HAsBHICTh MPUMIIIEHbD,
M0 HE eKCIUTyaTyloTbes. [lapajienbHO TMPOMOHYETHCS 3aMIHUTH  YacTHUHY
BEHTUJISITOPIB CTapuX THUIIB HAa HOBI €HEProePeKTHBHI. 3axiJ MPONOHYETHCA
BIIpoBaauTH Ha 2 1 3 moBepci Oyaisiai. CyMapHUil OUiKyBaHUN €KOHOMIUHUHN e(eKT
MIpH IIbOMY CKJIaJe OJM3bK0 326 THC. TPH 1 OKymHOCTI 1,5 pOKiB.

Tako MPONOHY€ETHCA MOJIEPHI3yBaTH CUCTEMY OCBITJICHHS OYIIBI1 HUIAXOM i
PEKOHCTPYKIIi 3 MepexoIoM Ha eHeproedeKTHBHI CBITJIOAIoNHI jJammnu. KamitanbHi
BUTpATH B 3axia 125 THC. TpH., EKOHOMIS €JIEKTPUIHOI eHeprii ckimane 295 Tuc. TpH.
Ha pIK, @ CTPOK OKyMHOCTI He mepeBumuTh 0,43 poky. 3MEHIIEHHS BUTpAT Ha
CIOKMBAHHS €JICKTPUYHOT EHeprii BiJ BIPOBAPKEHHSA BCIX BHUIIE MEpETTYCHUX
3aX0/I1B cKJajae 0m3bko 620 Tuc. TpH Ha pik. [Ipu kamiTansHUX BKIageHHAX 434 THC.
I'pH., CYMapHUM TEPMiH iX OKYMHOCTI ckianae 0,7 poKiB.

I'peBueB Ouaer
crynent rp. 8.1411-3 THHI im. KO.M. IloTe6Hi
Hayx. xep.: n-p TexH. Hayk, npod. KoBanenko B.JI.

JOCJIIIZKEHHA MOKJIINBOCTI CKOPOYEHHS BTPAT
EJIEKTPUUYHOI EHEPI'II B MEPEXKAX ITAT
GAHNOPIKXKAOBJIEHEPI O»

Cnoco6u 1 popmynu Jj1s1 po3paxyHKy JAOMYCTUMUX HEOaTaHCIB €IEKTPOCHEPTii
Ha 00'eKTaxX, CTaBJIATH (DI3UYHO HE 3IUCHUMI JJIsi €NEKTPUYHUX MEPEX 3aBJIaHHS
(mns migctaniii GopMysH, Xo4a 1 TEX MOMIIIKOBI, aje y MEHIIH Mipi), OCKUIbKU HE
BPaxOBYIOTh PsiJi 00'€KTUBHUX YNHHUKIB, a CaMe:!

- peaibHI MOXUOKU €JIEMEHTIB CHUCTEMH OOJIIKY €JIeKTPOCHEprii HaBiTh MIpH
MOBHIM BIAMOBIMHOCTI 1i XapakTepuctuk Bumoram [IYE nmpusBoaste 10 HenooOmiky
EJIEKTPOCHEPTii, a HE 0 CUMETPUYHOT MOXUOKHU «ILTFOC-MIHYCH.

- MOXUOKHU, 00'€KTUBHO BIACTUBI PO3pPaXyHKY TEXHIYHUX BTpAT €JICKTPOEHEPTii
Ha 00'€KTI, 110 HE BPAaXOBYIOThCS, HACMPAB/l PO3IIMPIOIOTH Alana3oH JOMYCTUMOIO
HebanaHcy y IeKUIbKa pa3iB OLIbIIe, HIK MOXUOKHU MPUIIaiB, 10 BPaXOBYIOThCS;

- (hopmynu HEe BpPAXOBYIOTh JIOIMYCTHUMI BEIMYMHHU KOMEPLIMHUX BTpaT, Mij
AKUMHU CKpI3b [l MAaOThCA Ha yBa3l caMe pO3KpaJlaHHsA, a He MOXUOKH MpuiIaiB
00JIIKY.

Knacudikaiis BTpaT MOBUHHA IMependadaTd HE Bl CKJIaA0BI (TEXHIYHI 1
KOMEPIIIHI BTPaTH), a YOTUPHU (TEXHIYHI BTPATH, BUTPATH €JIEKTPOCHEPTii Ha BIIACHI
noTpeOu MiACTaHIli, BTpaTH, OOYMOBIIEHI MOXHUOKaMHU OONIKY eJIeKTpOeHeprii, i
KOMEPIIiHHI BTPATH), OCKUTbKK 00'€THAHHS T11]] TEXHIYHUMH BTpAaTaMH MEPIITUX TBOX 1
1] KOMEPIIMHUMHU JIPYTUX JTBOX 3MINIy€E CKJIaJ0BI aOCOJIOTHO PI3HOI MPHUPOIH 1
YTPYAHS€E aHAMI3 IIJISX1B 3HUKEHHS BTpaT.



Po3paxyHKu TMOKa3yOTh, M0 TEXHIYHI BTpAaTH B Mepekax OlIbII-MEHII
NPUMHATHI, alle KOMEpIiHI BTPaTH BUCOKI. IX TeX MOTpiOHO BKIOUYATH B TapuQ i
pO3po0IATH CHOCOOM X MOCHIIOBHOTO 3HMXKEHHs. [Ipomo3uiisi BCTaHOBIIIOBATH
HOpMaTHB KOMEpLINHUX BTpaT OararbMa CHpPUKUMAETHCS HENPABUIIBHO, HA 3pa3oK
CXBaJICHHS HEBEJIMKOI YaCTUHU KPAJ1KOK.

[TpoBeneHo aHai3 HaJXOMKEHHS, KOPUCHOTO BIJIITYCKY Ta BTPAT €JIEKTPUYHOI
€Heprii Mo CTYNEHSAM Halpyrd. 3alpoONOHOBAaHO 3aXOJU IIOJO 3HMKEHHS BTpAT
CJIEKTPUYHOI €Heprii B Mepexax pisHoi Hampyru. IIpoBeaeHo po3paxyHOK
XapaKTePUCTHKU TEXHIYHUX BTPAT MOTY)KHOCTI A 3aMKHEeHOi mepexi 220/110/35
kB.

3a po3paxyHKamH, BTpaTH €JIEKTPOCHEPTii X0JI0CTOTO XOAy 3a J00Yy CKIIaJaloTh
293,5 tuc. kBT'rom, a 3HaueHHS e€Heprii B 3alpONOHOBAHO MPEICTaBIATH 3
ypaxyBaHHSM 3HaKy: 3 ILTIOCOM JUIS BIAIMYCKY €HEprii 3 Mepexi; 3 MIHycOM IS
BBEJICHHS B MEPEXKY.

Jouenko BaJsepii
ctynent rp. 8.1411 IHHI im. FO.M. [ToTe6Hi
Hayk. xep.: n1-p TexH. Hayk, npo¢d. KoBanenko B.JI.

HIABULHIEHHA EHEPITOE®OEKTUBHOCTI
BUPOBHHUILTBA CTAJII B YMOBAX ITPAT «ICC»

[TpoGsiieMa eKOHOMII €HEproHOCIIB Ha MPOMHUCIOBUX MIJIPUEMCTBAX € JIyKE
aKkTyajpHOIO. BripoBajkyroun psii 3aXOiB, CIIPSIMOBAHHMX Ha IX €KOHOMIIO, MOYKHA
JOCSTTA 3HAYHMX PE3YJbTATIB y 3HWKEHHI BUTpAT MIANPUEMCTBA HA MPUPOJIHI
NaJIUBHI PECYPCH 1, TUM CAMHUM, 3HU3UTH COOIBAPTICTH MPOIYKIIii, IO BIMYCKAETHCS.

OCHOBHUM HAMNpPSMKOM JisUTBHOCTI MIiAMPUEMCTBA, IO PO3TJIAIAETHCA, €
BUILJIABKA METAIYy.

SIk  BCTAaHOBJIIGHO, OCHOBHMM CIIO)KMBAaHHM €HEPTETUYHHM PECYpPCOM
MIIIPUEMCTBA € €JNeKTpUYHa eHepris. 31 cxemu enekTpocnoxuBaHHs [IpAT
«duinpocnencranb» nexy ECITINe3 BugHO, 1110 HAlOUIBITY KUTBKICTh YCTATKYBaHHS
CKJIaJIal0Th  €JIEKTPOCTAJeIUIaBUibHI medi. B XoAl BUBYEHHS Ta aHali3y
€JIEKTPOYCTaTKyBaHHSI TMIAMPUEMCTBA, BCTAHOBJICHO HaWeHepro3aTpaTHIIIl MICIIs.
[IpoBiBmm anam3 icHyrounx pgaHux no nexy ECIIL[ Ne3 B ymoBax IIpAT
«/lHinmpocnercranpy, poOMMO BUCHOBKM IO 3arajioM OuIbIIa  KUIBKICTh
€JIEKTPOCHEPTil BHUTPAYAETHCS HA TPUBIA EIEKTPOJBUTYHIB [IJII JTMMOCOCIB Ta
eJleKTpocTaneraBwibHuX neyeit tuny JACB — 50.

BucokoremnepaTypHuii TONEpeHINA MAIrpiB MIUXTH MPH EJIEKTPOIUIABI €
edeKTUBHUM 3aco00M i1HTeHcH(iKallii MIaBKH, MO0 MPU3BOJAUTH JO CKOPOUYCHHS
BUTpAT €JIGKTPOEHEPTii Ta MarepiamiB, MIABUIICHHS O€3MEKU Ta TOJIMIIECHHS
E€KOHOMIYHMX Ta EKOJIOTIYHHMX IMapaMeTpiB IUIaBKu. Tak B pPoOOTI BUKOPUCTAHHS
[[IOTO METOAY J03BOJUTH 3MEHIIUTH BUTPATU €JIEKTPUYHOI €HEeprii, OCKIJIbKUA JIs
IUTABJIIHHS [IUXTH 0€3 MONepeaHboro MmiaIirpiBy BUTpayaeThes npuodimsHo 65 — 70 %
€JIEKTPOEHEPTii BUTPAUEHOI Ha | MaBKy.
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VY enexkrpoayrosoi nedi 3 KK/ B nepion HarpiBy mmxtu y= 40: amns nepenadi
muxTi Q, = 102,99, kBt - rox TemnoBoi eHeprii BuTpadaeThes 257,2 kBT - rox
enekTpoeHeprii. TakiM dYHHOM, 3TiTHO 3 po3paxyHKoM, 3 ypaxyBaHHsIM KKJ|
arperaris npu HarpisanHi mmxtu 10 700 °C i ButpaTax - 12,4 M3 / T ekoHOMis cKIIane
om3bko 250 kBT - rox (0e3 ypaxyBaHHs BUTpAT IIPHU MEPEBAHTAKEHHSAX 1 TPOCTOSIX).

[Ipu OiabII CyBOPOMY pPO3paxyHKy EKOHOMIYHHMM €(eKT ICTOTHO 3pOCTae,
OCKUTBKH CITiJi BpaXOBYBaTH CKOPOUYEHHS MUTOMOI BUTPATH €JICKTPOMAIB MPUOIN3HO
Ha 20%, 3HMKEHHS BUTPAT HA GyTEPOBKY, 3MEHILICHHS 00CATY BUKHUIIB, HACAMIIEPE,
nuny, npubmusHo Ha 25-30% 1 BiAMOBITHE 3HIKEHHS BHUTpPAT HA OYHUIICHHS.
HeoOximHo BpaxoByBaTH MOJIHMBICTh 30UTBIIICHHS B IMUXTI YaCTKU HU3BKOSKICHOTO
ckparmy Ha 10% 1 Oinbiie, 6€3 3HUKEHHSI IKOCTI P1AKOTO METay.

[lpakTka moOKa3zama, 1O OKyMmHICTH ycTaHoBok BIIII wa 6a3i «bammi-
TEPMOCIB» CTaHOBHUTH 3-6 MICAIIB 3aJE€KHO BiJ OOCSATY BHUPOOHHUIITBA Ta I[IHU
eHepronociiB. IIpoBectn MojepHi3alil0o BUPOOHHUIITBA PIAKOTO METAy HUISIXOM
BIIPOBAPKCHHS] aBTOHOMHHX YCTAHOBOK TaKOTO THUITy MOYKHA 0€3 3YyITMHKH OCHOBHOTO
oOnaHaHHS.

Kpim toro, BnpoBamkenns ycranoBku BIIII 3a0e3neuye nigBumieHHs: 6e3MeKku
TUTABKH, CTIMKOCTI pOOOTH yTH, 3HI>KEHHS PIBHA IIyMY, YCYHEHHSI HEOPraH130BaHUX
BUKUJIIB HIKIJJTUBUX PEYOBUH B pOOOUY 30HY.

Kapunayx AHTOH
cryaeHt rp. 8.1411 IHHI im. FO.M. TloTe6H1
Hayxk. xep.: 1-p TexH. Hayk, npo¢. KoBanenko B. JI.

3HUKEHHSI BTPAT EJJEKTPUYHOI EHEPI'II B MEPEJKAX
HPAT «GAHHOPIAOKAOBJIEHEPI O»

Criocobu 1 popMynu Jist po3paxyHKy JAOMYCTUMUX HEOAIaHCIB €IEKTPOSHEePTii
Ha 00'ekTaxX, CTaBJIATH (DI3UYHO HE 3AIUCHUMI JJIsi €NEKTPUYHUX MEPEX 3aBlIaHHS
(mns migctaniii GopMysH, Xo4a 1 TEX MOMIIIKOBI, aje y MEHIIH Mipi), OCKUIbKU HE
BPaxXOBYIOTh psiJl 00'€KTUBHUX YNHHHKIB, a CaMe:

- peaibHI MOXUOKU €JIEMEHTIB CHUCTEMH OOJIIKY €JeKTPOCHEprii HaBiTh IpPH
MOBHIN BIAMOBIMHOCTI 1i Xapaktepuctuk Bumoram [IYE nmpusBoaste 10 HenooOmiky
€JIEKTPOEHEPTii, a HE O CUMETPUYHOI MOXUOKHU «ILTFOC-MIHYCH.

- NOXMOKHU, 00'EKTUBHO BJIACTUBI PO3PaXyHKY TEXHIYHUX BTPAT €JIEKTPOEHEPTii
Ha 00'€KTI, 110 HE BPAaxOBYIOThHCS, HACMPAB/l PO3IIMPIOIOTH Alana3oH JOMYCTUMOIO
HebanaHcy y IeKUIbKa pa3iB OLIbIIe, HIK MOXUOKHU MPUIIaiB, 10 BPaXOBYIOThCS;

- (hopmynu He BpPaXOBYIOTh JIOMYCTHUMI BEIMYMHHU KOMEPLIMHUX BTpaT, Mij
AKUMHU CKpI3b Jajl MAalOThCSA Ha yBa3l camMe pO3KpaJaHHsA, a He MOXUOKH MpHUIaJliB
OO0JIKY.

Kiacudikariis BTpaT IMOBHUHHA IepeadadaTd HE Bl CKIaAo0BI (TEXHIYHI 1
KOMEPIIIHHI BTPaTH), a YOTUPHU (TEXHIYHI BTPATH, BUTPATH €JIEKTPOCHEPTii Ha BIIACHI
noTpeOu MiACTaHIl, BTpaTH, OOYMOBJICHI MOXMOKaMHU OOJIKY eJIEKTPOCHeprii, i
KOMEPIIIHHI BTPATH), OCKUIbKY 00'€THAHHS T11]] TEXHIYHUMH BTPAaTaMH MEPIITUX TBOX 1



M7 KOMEPIIMHUMH JAPYTUX ABOX 3MIIIy€ CKIAZ0BI aOCOIIOTHO PI3HOI MPUPOIH 1
YTPYAHSIE aHaIII3 IIJISAX1B 3HH>KEHHSI BTPAT.

Po3paxyHku MoOKa3yroTh, IO TEXHIYHI BTpaTH B Mepekax OlIbII-MEHII
NPUHHATHI, alle KOMEpIUiHi BTPaTH BHUCOKI. IX TeX MOTpiOHO BKIIOUYATH B TapuQ i
pPO3pOOIATH CcrocoOM X MOCHIJOBHOTO 3HMKEHHs. [Iporosuiiisi BCTaHOBIIOBATH
HOpPMATHUB KOMEpLIMHUX BTpaT OaraThMa CHPHUIMAETHCS HEMPABWIBHO, Ha 3pa3oK
CXBAJICHHS HEBEJIMKOT YACTUHU KPAJII>KOK.

[TpoBeneHo aHai3 HaIXOMKEHHS, KOPUCHOTO BIJMYCKY Ta BTPAT €NEKTPUUHOT
€Heprii Mo CTyHeHsSM Hampyrd. 3ampoNOHOBAaHO 3aXOU IIOJO 3HIDKEHHS BTpaT
CJIEKTPUYHOI €Heprii B Mepexax pisHoi Hampyru. IIpoBeaeHo po3paxyHOK
XapaKTePUCTHKU TEXHIYHUX BTPAT MOTY>KHOCTI AJs 3aMKHEHO1 mepexi 220/110/35
kB.

3a po3paxyHKamH, BTpaTH €JIEKTPOCHEPTii X0JI0CTOTO X0y 3a J00y CKIIaJaloTh
293,5 Tuc. KBT'rog, a 3HauYeHHsA e€Heprii B 3alpONOHOBAHO IPEACTABIATH 3
ypaxyBaHHSIM 3HAKy: 3 IUIIOCOM JJIsi BIAIYCKY €HEPrii 3 Mepexi; 3 MIHYCOM IS
BBEJICHHS B MEPEXKY.

Kpaseusb Asina
crynentka rp. 8.1411-3 IHHI im. FO.M. Ilote6Hi
Hayk. kep.: kaH/. TeXH. HayK, 101, €podeea A.A.

JAOCJIIZKEHHSA MOXKJIIMBOCTI IHNIABUIIIEHHA
EHEPITOE®EKTUBHOCTI HEXY Nel0
TOB «3ATIOPI3bKUI TUTAHO-MATHIEBUI KOMBIHAT»

JuinpoBcekuid MarnieBuit 3aBof (HuHi - JIT «3TMK») 3acHoBano 23 rpyaHs
1935 poky. OCHOBHUM HampsIMKOM JiSTTbHOCTI MIAMPUEMCTBA, IO PO3TIISAAETHCS, €
BUPOOHUIITBO TUTAHOBO1 I'yOKH, TATAHOBUX 3JIUTKIB, CJsI01B 1 JIeroBaHUX cruiaBiB. Ha
TEpUTOPli KOMOIHATY pO3TalllOBaHA BETUKA KUIBKICTh II€XiB, $KI MOTPEOYIOThH
EJICKTPOCHEPTII0 Y BEMKHUX 00’emax, ceper sAkux 1 mex Nel(, mo creriamizyeTbes Ha
PEMOHTHHX Ta BiIHOBIIOBAILHUX POOOTAX.

3 crpykrypu enektpocnoxuBanasa 1exy Ne 10 TOB «3TMK», 3Biku BHIIHO
HAWOUIBIIUMH CTIOKMBAUYaMU €JIEKTPUYHOT €HEPrii € eNeKTPOJABUTYHHU, 3BAPIOBAIIbHI
anapatu, TepMooOpoOKa Ta ocBiTiieHHs. Cepen 0OnaHaHHS 1IeXy HasiBHE 3acTapiyie
Ta HeeHeproe(PeKkTUBHE YCTaTKYBaHHS, IO MOTpedye MoAepHizalii ado 3aminu. Kpim
TOTO, SIK OyJI0 BHM3HAYEHO, B CHUCTEMI EJEKTPOINOCTAaYaHHS HasBHI 3HAYHI BTpaTH
AKTUBHOI, @ TAKOX CIIOCTEPIra€ThCsl 3HAUHE CIOKUBAHHS PEaKTUBHOI eHeprii. OTxe
MOHa 3pOOUTH BHUCHOBOK, IO MHUTaHHS 3HUXEHHS MiANPUEMCTBOM KIJIbKOCTI
CIOKUTOI €JEKTPUYHOI EHEPT1i € aKTYyaJIbHUM.

Buxoasun 3 mepenidyeHOro, Ha OCHOBI ayaWUTy IieXy, OyJI0 3ampOrOHOBAaHO
HACTYIIHI 3aX0JIU 3 EHEPro30epeKEeHHS:

- BIPOBAKCHHS CYy4aCHOI aBTOMATHU30BAaHOI CHCTEMH KOHTPOJIO Ta OOJIKY
€JIEKTPOCIIOKUBAHHS 3 MIEPEX0JI0M Ha 6araToTapudHi TIYUIHLHUKH,

- MIBUIIICHHSI PIBHS KOMIIEHCAIlli pEaKTUBHOI MOTY>KHOCTI;
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- 3aMiHa HEJOBAaHTAXKEHUX ACHMHXPOHHUX ABUTYHIB Ha JABUTYHH NOTPIOHO1
MOTY>KHOCTI,

- MOJICpHI3allisl CACTEMH OCBITJICHHS.

J1J1s1 3MEHIIIeHHST BUTPAT MMiIMPHUEMCTBA HAa PEaKTUBHY MOTYKHICTh, OCHOBHIMHU
CTIOKMBAaYaMH SIKOT € aCHHXPOHHI JBUTYHU 3 HU3BKUM COS ¢, a TaKOX IIiABUIICHHS
piBHA il KOMIIGHcAIlli, 3aIpOIIOHOBAHO BIPOBAIUTH  BIATOBIIHI  MPUCTPOI
KOMIIEH caIll.

Byno po3risiHyTO KifbKa BaplaHTIB MIAKIIOUEHHS KOMIICHCYIOUHX MPUCTPOIB 1
B pe3yJbTaTi, BapiaHT 3 migkmodeHHsM g0 muH 0,4 kB BUSBHBCS HaWOLIBII
€KOHOMIYHO AouinbHUM. [Ipu kamiTambHUX BKIaACHHSX Omu3pko 112 THC. TpH.,
TEPMiH OKYITHOCTI CKJajae Maibke 3 wicsil, mo €, 0e3nepedHo, e¢EeKTUBHUM 3
€KOHOMIYHOi TOYKH 30py. EKOHOMIsl KOIITIB 3a paxyHOK ITbOTO 3aXOJy CKJIaze
O6mu3bko 428 THCc. TpH. Ha pik. bamaHc akTUBHOI Ta PEaKTUBHOI €HEPrii micis
BIIPOBA/PKCHHSI  3allPOTIOHOBAHUX 3aXO/IB 3 €HEPro30epexeHHs II0Ka3aB, IIo
CIIO’KMBAHHSI PEaKTUBHOI €HEprii 3 Mepexi 3Hu3mioca Ha 76%, a BTpaTH aKTUBHOI
noTyxHocTi Ha 24%.

bynun  BuU3HaAYeHI  TEXHIKO-€KOHOMIYHI  TOKAa3HUKH  3alPOINIOHOBAHUX
eHepro30epiraroynx 3axoiAiB. 3MEHIICHHS CIOXUBAaHHS EJIEKTPUYHOI €Heprii Bij
BIIPOBA/PKCHHSI BCIX BHILE TIEpesiueHUX 3aXo/iB ckiajne 0mu3bko 0,81 muH. kBT ron
Ha pik. [Ipu xamiTaabHUX BKJIAJEHHSIX OMU3bKO | MIH. TPH., TEPMIH iX OKYITHOCTI
ckianae Big 0,3 1o 1,36 pokis, 1110 €, 6e3nepeuHo, eHeKTUBHUM 3 €KOHOMIYHOI TOUKH

30py.

Kpacnokyrcebknii JIrooomup
ctynet 1 kypcy IHHI 3HY im. FO.M. TToTe6H1
Hayk. kep.: kaHa. TexH. HayK, TO1eHT €podeena A.A.

THHOBAIII B ' IPOEHEPTETHIII

B 3B’s13Ky 3 BUCOKMM CHOKMBAHHIM €JIEKTPOEHEPTii MOTPiOHI BIIOCKOHAJIEHHS
B riipoeHepreTuill. BaockoHamoemo 0y/10By TypOiH (KOpPEKTyeMO OyAOBY Jomareit
TypOIHM 1 HANPSIMIICHHSI TIOTOKY BOJM) JJig OUTbIIOi €(heKTUBHOCTI BUKOPUCTAHHS
BOAHOI eHeprii. 3MiHI0EMO OyJ0BY CTaTOpa Ta 3aCTOCOBYEMO HOB1 BUH 130JIALIIMHIX
MaTepiaiiB, 10 MiABUIILYE TEPMIH poOOTH TeHEpaTopa.

B mporeci BOockoHaJEHHS 3aMIHIOEMO BHMHKAa4l Ha HOBITHI, a TaKOX
3aMIHIOEMO MaclisiHI TpaHchOpMaTOpH Ha cydyacHl. Taki HOBOBBEJACHHS IiJIBUIIYIOTh
Oe3rmeyHiCTh Ta  HAAIMHICT,  eKcrutyaTarii  enekTtpoctaniid.  [loganbiie
BJIOCKOHAJICHHSI T1JPOEJICKTPOCTAHIIINA MPU3BEJIO 10 3MIHM MACISHHUX PO3MOAIBHUX
OPUCTPOIB Ha BaKyyMHI, 3aMiHM TOpIOYOT 130JIsl1i Ha EJNEeKTPUYHUX Kabensx Ha
HEropiouy, 3aMiHa akyMyJISTOPHUX OaTapeil BIAKPUTOrO TUITY HA 3aKPUTI.

Jlmst  3MEHIICHHS BWTpPAaT Ha IIOTOYHI PEMOHTH BBOJISATHCA CHCTEMHU
BIOpaIliiHOTO KOHTPOJIIO 1 TMepexiJy Ha LU(PpoBe KepyBaHHA 1 KOHTPOJIb
T1POeNeKTPOCTaHIIIH.
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Po3po6msitoTh HOBI BHMIM TiApoeneKTpocTaHlii. BHoWi, Komu enexkTpuyHa
EHepris HeJopora, BoJly MepeKauyoTh Y BEpXHI MITYYHI BOJONMH, a MOTIM, B IMIKOBI
r'OJIMHU, BUKOPUCTOBYIOTH 1i €HEPTII0 JJI1 BUPOOHUIITBA €IEKTPOCHEPTi.

BBoasTe riOpuHI €HEprocUCTEMHU: Ha T1IPOEICKTPOCTAHIIISIX BCTAHOBIIOIOTH
doTonaneni ta akymyssTopHi Oatapei. Komu piBeHb BoaM B plukax majae 1 He
BHUCTAYa€ €JICKTPOEHEPTii, BMUKAIOTh 1HIII BIJIHOBJIIOBAJIbHI JKepena eHeprii. Takum
YUHOM 3aro0iraroTh MaJIIHHIO HAPYTH B EHEPrOCUCTEMI.

KpiMm Toro, MoxHa BUKOPHCTOBYBATH MPUPOJHHUI MOTIK BOJU, HE OyIayrouu
rpe6uii, a BUKOPUCTOBYIOUM HaIiB3aHYPEHi Ta 3aHypeH1 riapoTypOinu. Take MoxInBe
JUIIE 3a Ay’K€ BEJIMKOI IIBUIAKOCTI Teuli (Ile XapakTepHO ISl TIPCHKUX DPaKOHIB).
Taka enexkTpoeHepris, Ha BiAMIHY B eHeprii rpeOeTbHUX EJIEKTPOCTAHIN €
JICIIEBIIOI0 B IEKIJIbKA pa3iB.

Takox MOXIJIMBE BUKOPUCTAHHS €HEpril MPUILINBIB Ta BiAIUMBIB. [IpunausHo-
BIJITUTMBHI €NIEKTPOCTAHIIIT OYyIOThCS Ha y30epexoki MopiB. Bruus micsiis 1 coHIs
0OyMOBJIIOE ICHYBAaHHS MPUIUIMBIB Ta BIAIUIMBIB Y MOpSX, 4epe3 Te M0 Il HeOecH1
TiJla TaKOXX MaloTh TpasiTaiito. MoxHa TIATH 10 TaKOoro BHCHOBKY: MPHUILIMBHO-
BIJITUTMBHI  €JIEKTPOCTAHIlI BUKOPUCTOBYIOTh TIpaBiTallliiHy €HEPrilo, a OTXKe
3MEHIIYIOTh IBUJIKICTh 00epTaHHs 3emuti. Taki eeKTpOCTaHIlT MPAaIlOI0Th TaK CaMo,
gk 1 TAEC. BynyroTs rpe6iro 1 mij] yac NPUILIMBY 3aKadylOTh BOJIY Y BOJOCXOBHIIIE,
AKy T1OTIM (IiJ Yac BIAIUIMBY) MOXYTh BUKOPUCTAaTH JJIA BHPOOJICHHS
enexktpoeHeprii. Haykoro 1oBeneHO, 10 Taki €JEeKTPOCTAHIli BIUIMBAIOTh Ha
IIBUJIKICTh 0OepTaHHs 3eMJIi, ajie B TOM K€ 4ac BOHM HE MAlOTh 3HAYHOIO BIUIMBY Ha
11e. PO3BUTOK rijpOeHEPreTHKH 3 KOKHIUM POKOM BIIOCKOHAIOETHCS. B momambpiiomy
VYkpaiHa rmiaHye MiJIKJII0UYE€HHS CBOEI EHEPrOCUCTEMH JI0 €BPONENCHKOI.

JIutBuHOB OJiekcii
ctynent rp. 8.1411-3 IHHI im. FO.M. Ilote6Hi
Hayk. kep.: kaHJ. TeXH. HayK, fo1l. €podeea A.A.

JOCJIIIZKEHHA MOXKJIINBOCTI CKOPOYEHHS OBCAI'IB
EHEPI'OCIIOXKUBAHHA MEXAHIYHUM IHEXOM IIAT
«EJIEKTPOTEXHOJIOI'IS»

OgHuM 3 HaWOUIBIIMX CIIOXKUBA4YiB EHEPropecypciB  MiANPUEMCTBA €
MEXaHIYHUN 1I€X, aHali3 CTPYKTYpPH EHEpProCHOXUBaHHS 1eXy I[0Ka3aB, IO
HaNOUIbIIIa YacTKa BUTPAT HA CHEPrOpecypCcH MPUIAJae Ha €JICKTPUYHY €HEprito, a
came maiixke 70%. ToOTto, B mepiry uepry, eHeprozoepirarodi 3aXou MOBUHHI OyTH
HampaBJeHI Ha EKOHOMII0 caMe eJleKTpuuHoi eHeprii. B crpykTypi
€JIEKTPOCIOKUBaHHA 1eXy 66 % CHOXHMBA€TbCA JBUTYHHUM HABAHTAKEHHIM
BepcTaTiB, 22% npunajgae Ha OCBITICHHA NpUMIIIEeHb 1exy, 1 11 % Ha 3a0e3neueHHs
HEOOX1JHOTO MOBITPIOOMIHY MaiiCTepeHb, CKIIJIIB Ta 1H.

OCHOBHUM HaIPSIMKOM JTISUIBHOCTI LEXY, IO PO3IJISIIAE€THCS, € BUTOTOBJICHHS
CIELIAIPHOTO TEXHOJIOTTYHOTO yCTaTKyBaHHS JJIsl PI3HUX Taily3eid MpOMHUCIOBOCTI.
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Ha panumit wac B mepenik Horo oOnagHaHHS, cepel SKOTO € 1 3acrapijge Ta
HeeHeproe(eKTUBHE, BXOIATh:

- ramMma JIiH1i PO0JIBHOTO 1 MMOMEPEYHOT0 PO3KPOIO.

- CTaHKH JIJI1 BUTOTOBJICHHS BIIKPUTOTO MPODLIIO.

- HOXKHUII TUIBMOTUHHI JJ1s1 pi3aHHS JINCTOBOTO METaTy.

- CTAaHKH HO>KOBOYHO-BIJIP13HI.

- BaJIbIM MPABUJIBHI 1 T100YHI.

Jlnst 3MEHIICHHsI BUTpaT TMIANPUEMCTBA Ha MPUAO0AHHS EJIEKTPOCHEPrii,
OCHOBHUMH CIIOKMBayaMH $IKOi € BEpPCTaTH, OCBITJCHHS Ta 3acTapili JBUTYHU
BEHTWIALT, JIJIS1 KOXKHOTO 3 TIEPETIYCHUX CIIOKHBAYIB OYJI0 3aIIPOIIOHOBAHO JEKITbKA
BapiaHTIB 3aXOiB 3 MIABUIIEHHS iX €HEeproeeKTUBHOCTI 1 00paHO HallKpamui 3a
€KOHOMIYHUM KPHUTEPIEM.

Jlnst BepcTaTiB TOJIOBHMM BapiaHTOM 3MEHIICHHS EHEPTOCHOXKHBAHHS OyIo
BIIPOBA/PKCHHSI CHCTEMU 3aIll00ITaHHs XOJIOCTOr0 X0y ABUTYHIB, KOTPUH 1 BUSBUBCS
HaWOIIBII EKOHOMIYHO JOLUIBHUM, a TaKOoX Mae€ IepeBard 13 3pYYHICTIO
oOcnyroByBaHHd Ta Oe3mneku ekciutyatarii. [lpu KamiTanbHUX BUTpaTax Ha
peanizanio 3axoay Oim3bko 112 Tuc. rpH., TEPMIH OKYIHOCTI ii CKJIajiae maiixe
II’STh MICAIIB, IO €, Oe3MepedyHo, EePEKTUBHUM 3 CKOHOMIYHOI TOYKH 30pYy.
ExoHOMisl KOIITIB 32 paXxyHOK LIbOT'O 3aX0Ay CKJaje O0JIM3bK0 228 THUC. TPH. HA PIK.

MopepHizartis CUCTEMHU OCBITJIEHHSA nepeadayvae B1JIMOBY BIJ
3arajibHOIIEXOBOIO0 OCBITJICHHA 1 MEpPEXiJl Ha JIOKaJIbHE Ha 0a3i eHeproe(eKTUBHUX
ceitnoaioguux jdamn Feron LB715, 3 ornsgay Ha MeHIIy iX MUTOMY MOTYXKHICTb,
ONbIIMKA CBITJIOBUW TMOTIK Ta TPHUBAIIMIMA TepMIH eKcrutyatamii. KamitanbHi
BUTPATH Ha peaii3aliliio 3aXoAy CKIaayTh OJU3bKO 297 THUC. TPH., TEPMIH OKYITHOCTI
HE MEPEBUILNUTH JBA POKH, 11O €, 0€3yMOBHO, €KOHOMIYHO €(EeKTUBHUM. EKOHOMIS
KOIUTIB 32 paxyHOK LIbOTO 3axoay ckianae 148 Tuc. rpH. Ha pik, ado 95 tuc kBTt roa
Ha PIK.

Jlnst  3MEHIIEHHS BUTpPAT €HEprii Ha BEHTWIALIID  3alpOTOHOBAHO
MOJIEpHI3YyBaTH CHUCTEMY BEHTWIAIIT IUILXOM 3aMiHM MOpaJbHO 3acTapuiux Ta
HeeHeproe(eKTUBHUX JBUTYHIB Ha eHepro3oepiratoui Tuny BLDC. IlepeBarm ix
MOJIATAIOTh B MEHINIM TUTOMIM TMOTYXXKHOCTI TPH TOMY X KPYTHOMY MOMEHTI,
HUKYOMY PIBHI IIyMy Ta JIOBIIOMY TE€PMiHYy eKcrutyaTallii. KamitanbHi BUTpaTu npu
IIbOMY CTaHOBJATH 212 THC. TPH., TEPMiIH OKYIMHOCTI CKJIaga€e oAuH pik. ExoHOMIs
KOLUTIB 32 paxyHOK €Hepro30epirarouoro 3axoay ckiazae 194 tuc. rpH. Ha pik.

CymapHa eKOHOMIsl Bij 3alpONOHOBAHMX 3aXOMIB ckiane Onu3bko 376 TuC.
I'PH. Ha piK. 3arajJbHUN CTPOK OKYIMHOCTI KOMILJIEKCY 3aXO0/1B KOJIMBAETHCSA B Mexkax |
POKY, IO HE TMEPEBHIIYE MPUITYCTUMUM.
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Mary3sko JIro6oB
crynentka rp. 8.1411-3 IHHI im. FO.M. [ToteGH1
Hayk. kep.: kanj. TexH. Hayk, jgoi. banumii C.B.

JOCJILIZKEHHA MOKJIMBOCTI IIIIBULIIEHHSA
EHEPI'OE®EKTUBHOCTI JIJIAHKH BOJO3ABE3IIEYEHHA
ITAT «EJEKTPOTEXHOJIOI'LSD

[TAT «EnextpoTtexnonoriss» 3acHoBaHe B 1973 p. OCHOBHUMH IIeXaMHu
MIIPUEMCTBA € MEXaHIYHWH, CKIIQJalbHUM, 3aroTIBEJIbHUM Ta I€X CHEIlladIbHUX
METaJIeBUX KOHCTPYKIIA, a TaKOX KOPITyCH: aaMIHICTPaTUBHUMN, J1abOpaTOpPHO-
noOyToBUil 1 TrofoBHHM. Takoxk, sl 3a0e3MEeUeHHs TEXHOJOTIYHUX TPOIECIB 3
BUKOPHUCTAHHAM BOJIH, HA MIAMPUEMCTBI ICHY€E OKpeMa JUITHKA BOJ03a0e3meueHHsl.

OcHOBHUM ii NMPU3HAYECHHSM € T0Jlaya, TPAHCIOPTYBAHHS, PO3MOIiJA BOJU B
CUCTEMI BOJOTIOCTAYaHHS MICTA.

3 eHepreTMyHoi TOYKH 30pYy CHCTeMa BOJOINOCTAaYaHHS IMIAMPUEMCTBA €
CKJIQJTHUM KOMIUIEKCOM, €KCIUTyaTallisl SKOT0 BUMAra€ CUCTEMaTUYHOTO MPOBECHHS
TeXHIYHUX, ©EKOHOMIYHMX Ta OpraHi3aliiiHuX 3aXxOJiB 3 MIJABUINCHHSA 1l
eHeproedekTuBHOCTI. ToMy mpoOiemMa €KOHOMIT  e€JIeKTPOCHEprii  AUISTHKU
B0/10320€3IEYEHHS € AYKE aKTyalIbHOIO.

['0NOBHMMU CIIOKMBa4aMH €JIEKTPUYHOI €HEeprii Ha JAUISHII € HacOCHI
arperatu. I[lo pe3ynpraraM TMPOBENCHHS EHEPIETUYHOTO OOCTEX)EHHS Oyio
BU3HAUYCHO, 110 B €JIEMEHTaX ICHYIOYO1 CUCTEMH E€JIEKTPOINOCTaYaHHS HasiBHI 3HAUYHI
BTpPAaTH aKTUBHOI, & TAKOX CIOCTEPIraeThCsl 3HAYHE CIOKMBAHHS PEaKTUBHOI €HEPrIi.

3aais 3MEHIICHHS BUTPAT HA €JIEKTPUYHY E€HEPril0 MPOMOHYETHCS 3aMIHUTH
HEJOBAaHTAXEH1 Ta MOPAJIbHO 3acTapisii aCHHXPOHHI JBUTYHH HACOCHHMX arperariB 3
koedimieHToM 3aBaHTaxeHHs 0,4 Ha TBUTYHHM MOTPIOHOI MOTYKHOCTI 3 YaCTOTHUMU
nepeTBoproBadamMu. KpiM Toro, B ICHYIOUIM CHCTEMI EJIEKTPOIIOCTaYaHHS
KOMIICHCAIlisl PEaKTUBHOI MOTYKHOCTI He Oyna mependadeHa, TOMY MPOMOHYETHCS
BIIPOBAAUTH 11 3aJyIs1 3MEHILIEHHS BUTPAT MIANPUEMCTBA Ha PEAKTUBHY C€HEPrii0, a
TAKOX 3MEHIICHHS BTpaT B caMiii cuctemi. PexoHCTpykiiisi TpaHchOpMaTOpHOI
MiJICTAHINT 3 YCTAHOBKOIO €HEProe()eKTHUBHOTO KOMYTAIIMHOTO OOJIaHAHHSA Ta
TpaHchOpMaTopiB, M0 MAIOTh MEHII BTPAaTH MOTYKHOCTI TaKOX MpHU3BEIE 0
CKOPOYEHHS 00CSTIB CIIOKUBAHHSI €JIEKTPUYHOT €HEeprii.

bamanc  akTMBHOI Ta  PEaKTUBHOI  €HEprii  MicAs  BIPOBAHKEHHS
3alpOMOHOBAHMX 3aXOIB 3 EHEPro30epekeHHs TOKas3aB, IO CIOXUBAHHS
PEaKTUBHOI eHeprii 3 Mepexi 3Hu3WwiIoch Ha 72,4%, CHOXWUBaHHSA AaKTUBHOT
NOTYXHOCT1 €JICKTpPUYHUMU JBUTyHamMu Ha 22,8%, BTpaTH B KaOenbHIA JiHII Ha
40,4% ta BTpaTu B Tpanchopmaropi Ha 46,9%.

bynun  BuU3HAYeHI  TEXHIKO-€KOHOMIYHI  TMOKAa3HUKH  3alPOIMIOHOBAHUX
eHepros0epirarounx 3axojiB. HaWOiapIl CyTTEBUMH 3 HUX BHUSBUIUCSA 3aMiHA
ACUHXPOHHUX JBUTYHIB 3 YaCTOTHUMHU II€PETBOPIOBAYaMH, IO A€ EKOHOMIIO
O0mm3pko 250 THC. TpH. HA piK. 3MEHIICHHS CIIOXWUBAHHS €JIEKTPUYHOI €Heprii Bix
BIIPOBA/PKCHHSI BCIX BHIIE MEPETIYeHUX 3axo/iB ckiaae Oomm3bko 208 tuc. kBT rox
Ha pik. [lpu kamiTalbHMX BKIJIAJEHHAX ONMWU3bKO 1 MIJIH TpH., IPOCTUH TEPMIH iX
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http://ua-referat.com/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
http://ua-referat.com/%D0%92%D0%BE%D0%B4%D0%BE%D0%BF%D0%BE%D1%81%D1%82%D0%B0%D1%87%D0%B0%D0%BD%D0%BD%D1%8F_%D1%82%D0%B0_%D0%B2%D0%BE%D0%B4%D0%BE%D0%B2%D1%96%D0%B4%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%BD%D1%8F
http://ua-referat.com/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%B0%D1%86%D1%96%D1%8F

OKymHOCTI ckiamae Big 1,5 mo 4,6 pokiB, mo €, Oe3nepedyHo, ePEeKTHBHUM 3
€KOHOMIYHOI TOYKH 30pY.

Henasa JImutpo
crynent 3 kypcy IHHI 3HY im. FO.M. IToTeOHi
Hayk. kep.: kaHz. TexH. HayK, goil. €podeeBa A.A.

CTBOPEHHS JOJATKY JUISI AMCTAHLIMHOTO KEPYBAHHS,
KOHTPOJIIO TA MOHITOPUHI'Y BY JUHKY

Y CBITI PO3POOIOETHCS TOMATKH 31 CXOXHM 3aCTOCYHKOM, S TIPOIOHYIO
nonatok «eJlim». Korpuii Oyae 00’ eqnyBaTu:
Pozymamit gim.

[TokazaHHs yCiX JIYMIbHUKIB.
Omutata 3a KOMyHaJIbH1 TIOCITYTH.
OxopoHa.

[Hdopmarttis po 3eMIIsIHy AUISHKY.

HCI/I J0JJaTOK 30P1€EHTOBAHUN Ha MOJIMIIICHHS SIKOCTI XKUTTSI, 30Mparoyn yce 110
Ma€ BIJHOMIEHHS 10 OYAMHKY B OJHOMY MICIli, AQHAJOTIYHO 3 BIPOBAHKCHUM
nonatkoM «/lis», M0 Hajxae JOCTYI 10 JOKYMEHTIB uepe3 cMapTdoH. «ellim» Oyne
30MpaTd JaHi 3 YCIX NIJKIIOYEHUX [0 cede JIYWIbHHKIB, OynyBatu TIpadiku
CIIO’KMBAHHS €JIEKTPOCHEPrii, BOJIU, ra3zy, 10 HaJacTh MOXJIMBICTh OI[IHIOBATHU HE
auiie (pakTUYHI BUTPATH, @ ¥ MOroguHHI. Po3yMHUN 1OIM HaJae HOBHUM pIBEHBb
KOHTPOJIIO €HEepTii, BUSBISIOUN KU MPWIAJT Yy SKUH Yac CIIOXHBAE AKY KITBKICTb
eHeprii. Jlaroun 3MOry KOMITaHIsIM TIJBUIIUTH PIBEHb KOHTPOJIIO CIIOXKHBAYIB, a
CIIO’KMBAYaM TOJIIIIUTH KOHTPOJIb CBOIX BUTpAT.

JIns BUKOHAHHS OCHOBHOTO 3aBJaHHS, JIYMJIBHUKH TOBHHHI MaTH Yy cO0Oi
pamio-MOyJib, SIKMM OyAe 34MTYBAaTH IMIYJbCU, 10 T€HEPYIOTHCS JIYMIBHUKOM, 1
30epiraT iX B eHepro3ajexHiii mam’sti. [loTiM mi maHi mepenaroThes uepes
3aXUIIEHUN 0e3/IPOTOBUIA 3B 30K, CIIOYATKY Ha KEPYIOUMi Xa0, KMl BCTAHOBJICHO Y
OyIMHKY, a MOTIM Ha CMapT(OH Ta CepBEpU KOMIIAHIM, sIKI MOCTA4alTh y OyJIUHOK
CBITJIO, Ta3, BOAY.

Kputnynoro mnpoOsiemMor0 € 3B’S30K, yCl JIYWJIBHUKHA TOBUHHI O€3MEeYHO
nepeaaBaTu 310paHy 1HQOpMaLlilo, HE TOMYCKalouu BTPY4YaHHS 1 MOAU(IKYBaHHS 10
curHairy. s mbOro BHKOPUCTOBYIOTH TEpEBaXHO MOOUTbHUE 3B’s30k Ta Wi-Fi.
[ToTouni Bepcii NPOTOKONIB Oe3neku MmUpPyOTh AaHl, sKI Oydd BHUMIpSAHI
JIYUIBHUKAMU 32 JIOTIOMOTOI0 €JIEKTPOHHUX MIANUCIB. AHAII3YIOTh 1HQOpMAIl0 Y
peaJlbHOMY dYaci ajisi TOro Imo0 BHSBIATA TMOMHIKH, KOTPUMH KOPHUCTYIOTHCS
3JIOBMUCHHKHU JIJI peAaryBaHHs 1HPOpMaIIii, Ky HaJICUIIA€ JIIUUITbHUK.

w%ww&
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HosokmonoB Ouekcii
cryaeHT 4 kypcy IHHI 3HY im. FO.M. TToTe6H1
Hayk. kep.: kaHz. TexH. HayK, goil. €podeera A.A.

HIABUIMEHHA E@EKTUBHOCTI BUKOPUCTAHHSI EJEKTPUYHOI EHEPTII
OBJAJHAHHAM AI'VIOMEPAINIMHOI'O OEXY ITAT «3BAIIOPIXKCTAJIb»

3HayHa €HEePrOEMHICTh arjJOMEpalliifHOro 1eXy, Ta i MeTalypriiiHoi ramzysi B
IJIOMYy, € TPUBOJOM JJisi 1HBECTYBaHHS y PO3pPOOKY 3aXOJiB Ta Iporpam II0J0
MIIBUIIEHHS €HEProePeKTUBHOCTI. 3a1Jii BUKOHAHHSA TAaKUX IIUICH TPUAMAIOTHCS
pIIIEHHS 110 CKOPOUYEHHIO BUTpAT HA €HEPrornocTayaHHs 3a PaXyHOK BUKOPHUCTAHHS
ABTOHOMHHX TOTYKHOCTEH, 1110 T€HEPYIOTh, y TOMY YMCIIl 32 PaxXyHOK 301JIbIIECHHS
YaCTKM yTHJII3allli BTOPUHHUX pecypciB. Jlo eHepro3depirarounx 3axojiB BiIHOCATH
MOJIEpHI3AI[iI0, PEMOHT ICHYIOYOr0 JOMOMI>KHOT'O, €HEPreTUYHOT0, TEXHOJOTTYHOTO
oOnagHaHHS Ta MOro 3aMiHy Ha OLIBIN eHeproe(peKTUBHE Ta Cy4YacHe.

Bucoka eHeproeMHicTh Hacamrmepe] MoB’s3aHa 3 POOOTOI0 aryioMepariiHux
arperaTiB 3a 3acTapuUIMMHU TEXHOJIOTISIMM Ta 4Yepe3 HU3bKUHA CTYMiHb yTHII3aIli
B1IXO/IIB BUpOOHUIITBA. {7151 mOKpaIeHHs eHeproe)eKTUBHOCTI MOXKHA J0/1aBaTH /10
arjioMepaTy BiIXOAW METaTypriiHoro BHpOOHHMIITBA [1] Taki SK: OKaJWHY, IIJIaMH,
KOJIOITHUKOBHUM MWJI, @ TAKOXK 3aJHIIKH TOTOBOTO arJioMEepary Miciisi MpOCiIOBaHHS
(mp10HUI arsomepar 1 IUXTY, 110 HE CIEKIIacs).

VYcTaHOBKa YacTOTHMX IMEPETBOPIOBAYIB Ha JBUTYHH TpaHc(epkapiB
JO3BOJIUTh PEryJIIOBAaTH HE JIMIIE IIBUAKICTh OOEpTIB ABUTYHIB, & U BUTpPATU
€JIEKTPOCHEPTii, 110 MpHU3BEIe 0 MiJABUIICHHS €HEProeeKTUBHOCTI TPAHCIOPTHOI
CUCTEMH LIEXY.

Ha cporoguimHiii JeHh Beluka KUIbKICTh IT-koMmaHiii Hajmae mociayru 3
rudpoBizalii MiAMNPUEMCTB 1 MPOMOHYIOTH CHEIiajdbHI MPOrpaMu JJis JAOCATHEHHS
HEOOXITHUX pe3yJbTaTIiB 3 YIPaBIIHHA EHEPrOCIOXUBAHHSIM Ta aBTOMAaTH3aIlli
eHeproMeHe/DKMEHTY BinmoBigHo 10 crangapty ISO 50001. Exonomiunuii edexr
MIPU BIIPOBAKCHHI ITUX MPOTPaM JIOCATAETHCS 32 PAXyHOK BHUSBIICHHS Ta YCYHCHHS
Hee(DEeKTUBHUX €HEProBUTpPAT, MPUYHMH BIAXUJIEHb Ta BTPAT eHepropecypcis. Takoro
poly JaHi JONOMaratoTh OOIPYHTYBAaTH KOPHUCHICTh IHBECTHIIH Yy IiABUILECHHS
eHeproe()eKTUBHOCTI ~ Ta  3HAYHO CKOPOTUTH  TE€PMIH  BIPOBAKEHHS
eHepro30epiraroyux 3axoiB.

JlocnimkeHHs MoKa3aio 10 nepepoOka BIIXO/1B 3HAYHO 3HU3UTH BUTPATH Ha
CHUPOBHHY, a BIIPOBAKCHHsSI HOBUX 3aXOMIB €HEPro30epeKeHHsS 3HAYHO 3MEHIIUTH
co0iBapTICTh arjoMepary, o B CBOIO Yepry 3MEHIIUTH COOIBAPTICTh YaBYHY.

Cnucoxk BUKOPUCTAHUX JKepeJt
1. Meranypriiina kyxss / B.O. T'op6arenko Tta in. Kuis, 2019. 116c.
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OBepuenko Ouiekcanjap
crynent rp. 8.1411-3 THHI im. KO.M. IloTe6Hi1
Hayk. kep.: kanj. TexH. Hayk, jgoil. banumii C.B.

AOCTIIKEHHS MOKJIUBOCTI 3BHUKEHHS BTPAT EJEKTPUYHOI
EHEPI'II B MEPEXAX ITAT «3AIHOPIXK/KAOBJEHEPT' O»

3HayH1 pe3epBU €KOHOMIi EeHEPreTUYHHUX PECYpPCiB HasiBHI B €JIEKTPOMEpEKax.
B mamiii kpaiHi BTpaTu B €IEKTPUYHUX Mepexkax caraioTb 12-14 %, a 3a iHmmmu
cTaTUCTHYHUMH naHumu 10 18 %. Ilepm 3a Bce, e 0OyMOBJIEHO BiJICYTHICTIO
cucTteM O0JIiKYy, IO JTI03BOJISIE BUKOPHUCTOBYBATH ii Maike 0e3 0OMeKeHb, 3acCTapiiiuM
oOJagHAHHAM EJIEKTPOMEPEXK, KpaaiKKaMu o0 HaAHHS.

[Ipote icHYIOTH 1 3HA4YHI TEXHOJIOTIYHI BTpaTH, 1 HE Ciija 3a0yBaTH, IO HA
noyatky 1990-x pokiB BTpaTH y BITUM3HSHUX €JIEKTpoMepexkax Oynu Ha piBHI 6-8 %,
Taki K BTPATH 1 B €JICKTPUYHUX MEPEKAX PO3BUHYTHUX KpaiH.

OCHOBHI TEXHOJIOT1YH1 BTPaTH €JIEKTPOEHEPTIi B MEpEkKax IIe:

- HaBaHTaXyBaJIbHI BTpAaTH B MpoBojax JiHik enektpornepenaul (JIEIT) Ta
00MOTKaxX CHUJIOBHX TpaHCHOPMATOPIB MiCTAHIIIN;

- BTpaTH B 3aJ1i31 ocepib TpaHCPOPMATOPIB MPU HEPOOOUOMY XO/Ii;

- BTpartu Ha Kopony npoBoiB JIEIT;

- BTpaTHU Ha BJIACHI NOTpeOH;

- BTpaTd B KOMIEHCAI[IHHUX NPUCTPOSIX (KOHIEHCATOPHI OaTapei, CHHXpOHHI
KOMIIEHCATOPH, CTATUYH1 TUPUCTOPHI KOMIIEHCATOPH Ta 1H.);

3axoau 31 3HWKEHHS BTPAT B MEpeXax CiiJl BUOMpPATH BUXOIAYU 3 MPUHIUITY
JOCSITHEHHSI MIHIMyMYy HOpPHUBEIEHUX 3aTpaT IpU BUKOHAHHI YMOB MO HaAIMHOCTI
€JIEKTPOIOCTAYaHHSI 1 SIKOCTI €JIeKTPOEHEPTii.

Knacudikaiiis BTpaT MOBHHHA IepeadadaTd HE Bl CKJIaAO0Bl (TEXHIYHI 1
KOMEPIIifiHI BTPAaTH), a YOTUPH (TEXHIYHI BTPATH, BUTPATH E€JIEKTPOCHEPTii Ha BJIACHI
noTpedu MiACTaHIli, BTpaTH, OOYMOBIIEHI TMOXMOKaMH OOJIIKY €JIEeKTPOEHEepTii, 1
KOMEPIIifiHI BTpaTH), OCKUIbKU 00'€ JHAHHS T1i]] TEXHIYHUMU BTpATaMU MEPIINX ABOX 1
7] KOMEPUIMHUMH JPYTUX JBOX 3MIIIYE CKIIATO0BI abOCOIIOTHO PI3HOI MPUPOAH 1
YTPYAHSIE aHaIII3 MIJISAX1B 3HIKCHHSI BTPAT.

Po3paxyHKku T1OKa3yrOTh, IO TEXHIYHI BTpaTH B Mepexax OUIbII-MEHII
NPUHHATHI, age KOMepIiiiHi BTpaTH BUCOKIi. IX Tex MOTPiOHO BKIIOYATH B Tapu i
PO3pOOJISITH  CIIOCOOM iX TOCIIIOBHOTO 3HUXEHHS. [Ipomo3uliisi BCTaHOBIIOBATH
HOpPMAaTUB KOMEPILIWHUX BTpaT OaratbMa CHpUUMAETHCS HEMPABUIIBLHO, HAa 3pPa3oK
CXBaJICHHSI HEBEJIMKOI YACTHMHU KPAT1XKOK.

[TpoBeneHO aHai3 HaaXOMKEHHS, KOPUCHOTO BIMTYCKY Ta BTPAT €NEKTPUIHOT
€Heprii Mo CTyNeHsSM Hampyrd. 3amporOHOBAHO 3aXOU IIOJO 3HIDKEHHS BTpaT
EJICKTPUYHOI €HEPTii B MEpeKax pi3HOI HAMIPYTH.
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https://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%B8
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https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D1%8F&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%80

IHocTHOB Ouster
cryaeHT 4 kypcy IHHI 3HY im. FO.M. TToTe6H1
Hayk. kep.: kaHz. TexH. HayK, goil. €podeera A.A.

MABAIEHHS EGPEKTUBHOCTI CUCTEM BJIACHHUX IIOTPED
I'TTPOEJIEKTPOCTAHIIIN

Cxemn BrnacHux mnotped (BII) rigpoenexkTpocTaniiii MaiTh CYTTEBI
BimMiHHOCTI Big cxeM BII TemmoBux enexkTpocTaHIliii, HE3Ba)KAalOUM HA Te, IO
mkepena eHeprii ans cuctem BIl 3anmmiaioTbes HE3MIHHUMHU: TEHEpATOpPH Ta
eneprocucrema [1]. Ili BiIMiHHOCTI BUSBISIFOTBCS Yy 3HAYHO MEHIIIIH Y4acTIli €Heprii,
IO CMOKMBAEThCS MexaHi3mamu BiacHuX notped ['EC, y mamiii yacTii abo moBHIH
BIJICYTHOCTI €JICKTPOABUTYHIB Hampyroro 6 kB, BiZHOCHO OuIbIIi dYacTIll
3arajJbHOCTAHIITHOTO HAaBAaHTAXXEHHS MOPIBHSHO 3 arperaTtHolo 1, HApPEIIT1, Y 3HAYHIN
TEPUTOPIATBHIA PO3'€THAHOCTI 3arajJibHUX MeEXaHI3MiB BiacHUX moTped. [lpu
noOyZ0Bl cXeM BIIACHUX MOTped ciij BpaxoByBaTH, 1mo Oararo 'EC mpaioroTs y
MOJIYMIKOBIM YW TMIKOBIM 4YacTWMHM rpadika CHUCTEMH 3 JACKLJIbKOMa IyCKaMH Ta
3YMUHKaMU TIPOTATOM JI00H, KOJIM KOMYTallli, TOB's13aHi 3 IEPEX00M 3 pOOITHHUKIB Ha
MyCKOpe3epBHI TpaHcPopMaToOpu BIIACHUX MOTPeO Ta Ha3a, Tyke HeOaXKaHi.

o ,|5’P$f

1 — rigporeneparopu, 2 — royioBHU podounii Tpanchopmatop BII,
3 — peszepBHUil TpaHchopmarop, 4 — cexiisg 0,4 kB, 5 — miHis KUBIEHHA
arperaTHuX 1 3aransHux cuctem BII, 6 — pe3epsHa ninis 0,4 xkB.

Pucynoxk 1 — Cxema xuBneHHs Ta pe3epByBaHHs BiacHux notped 'EC 3
00'eTHAHUM KUBJICHHSIM arperaTHUX Ta 3arajbHux cnoxkupaui BII Ha Hanpyry 6 kB

Ha TEC enektpuuHa eHeprisi BUTPAYa€ThCAd HA YMPaABIIHHS TIApO- Ta
CJEKTPUYHUM OOJIaIHAHHSM, OXOJIO/DKCHHSI TEHEepaTopiB Ta TpaHCcPopMaTopiB,
00irpiB o0JagHaHHA Y 3UMOBHUI 4ac, BEHTWIALI0, ocBiTiIeHHs. CrioxuBanHs BII Ha
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I'EC cranoButh 1-2% nnst craniiit Majoi Ta cepeannoi noryxHocti (5-25MBrT), 0,2-
0,5% nnsa motyxHUX cTaHuiu (Big 25 MBT).

Hns xuBnenns BII B aBapiiHOMY peXuMi €JIEKTPOCTaHIM Tmepiioi ado
0coOJIMBOI KaTeropli HaIIMHOCTI MOXK€ CTaBUTHCS OJMH YW JIEKUJIbKa ra3o- abo
JU3eIb TeHepaTop. MOXKIIMBUM PIIIEHHSM € BCTAHOBJICHHSI COHSIYHUX OaTapeid, mporte
iX BCTAHOBJICHHS € MPOOJIEMOI0 TaK SIK BOHU 3aliMalOTh BEJIMKY IUIONLY IS
3a0e3nedyeHHss MOTpiOHOT MOTykHOCTI, a ['EC wacTto 3HaXoAsThCS cepel MiChbKOT
3a0ynoBu. A Tak He3alekHUM mkepenoMm >kuBieHHs Ha ['EC e akymynsTopHi
6arapei. OcHoBHi BuMoru 1m0 BIl momsrae y 3a0e3meueHHI HaAAIMHOCTI Ta
ekoHoMigHOCTI poboTu obnamnanns BIL. 1li cuctemu 3a3Buvail )KUBIATHCS Bij| MIWH
reHeparopa Ta eHeprocucreMu. HemommkoMm Takoi cXeMu € 3aJeKHICTh YacTOTH Ta
HAIPyTu BJIACHUX MOTPEO PEeXUMY E€HEpProcHUCTeMH. [HIIMM pIlIeHHSAM MOXe OyTu
KUBJICHHS CHCTEMH BiJ T€HEpaTopa Ha BaJy JOMOMDKHOI TypOiHM abo Ha Baily
TOJIOBHOTO arperaty npu mpomy crnoco6i BIT He nmoB'si3aHi 3 eHeprocucTeMor0, OTHaK
1€ KOIITYE 3aiBUX IpoOIlEH, YCKIIaIHIOIOTh €KCIUTyaTalliio 1 3MEHIITYIOTh HaIIHHICTb.
Tum Ounbliie 3amyck eeKTPOABUTYHIB BiIOYBAETHCS Kpallle BiJl €HEPrOCUCTEMH, HIXK
B1JT JKEpeT OOMEKEHHX 3a TTOTY)KHICTIO.

Jliteparypa
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IIpycenxo Ipuna
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MOKJINBOCTI BUKOPUCTAHHS CAIIP «kKOMITAC-3D» B
HIArOTOBII CTAEHTIB TEXHIYHUX CIEHNIAJBHOCTEN

Buxnananus rpadiku B BH3, B cuny ocoOimBocTel camoOi AMCLMILIIHM,
notpeOye BuUkopucTaHHs cydyacHux [T, 30kpeMa aisi IeMOHCTpalii Ta CTBOPEHHS
CKJIaAHUX TpadiyHuX 00pa3iB, iX MEpPEeTHHIB, TMepeMilleHb, OOepTaHHS W T.N. B
peanbHOoMy uyaci. Hampasnenns sukopuctanHs KOMIIAC-3D B kypci rpadiku
MO>KHA PO30UTH Ha JIB1 TPYIIN:

- CTBOPEHHS IUIOCKUX KpecleHb Ta TPbOXMIPHUX IapaMETPUUYHUX MoJenen
CTyJIEHTaMH TIPU OBOJIO/IIHHI CHCTEMOIO rpadiyHUX 3HAHB 1 BMiHb;

- JIeMOHCTpaIlis POoIIECiB (bopMOYTBOpEHHS, MO/ICJIFOBAHHS,
KOHCTPYIOBaHHS W T.M. BUKIaJaueM JJs YOPaBIiHHA HaBYAIbHO-TI3HABAIHHOIO
TUSITBHICTIO CTYJICHTIB.

[lepmmii HampsiM MIUPOKO BUKOPUCTOBYETHCS B HaBUaJbHOMY MpOIIECi
3aKiaaiB OCBITH. J[pyruil He 3HAMIIOB JOCTATHHOIO 3aCTOCYBAHHS B OCBITHBOMY
npoueci no 6ararboM npuuuHaM. lle, mepir 3a Bce, BelMKa KpOMITKa podoTa 1o
MPOEKTYBAaHHIO CTBOPEHHIO HAOYHUX 3aco0iB  HaABYaHHSI 32  JIOOMOTIOIO
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aBTOMATH30BAHUX CHCTEM, a TaKOXK HEAOCTAaTHIN KBai(iKaliiHUN PIBEHb MEJaroris
npu po6oTi Ha [IK nepen ayaurtopiero.

Jlekmifini  3aHATTS 1O  HApUCHIM  TeoMmeTpii, 1HXEHepHIM rpadiri,
MaIIMHOOYIIBHOMY 1 OY/IBEJIBHOMY KPECIICHHIO CYIPOBOKYIOTHCS €JIEKTPOHHUMH
3aco0aMM HAOYHOCTI: aHIMAallliHI POJUKH, HaOlp ClIaiaiB B Mpe3eHTallli, eJeKTPOH1
IUTaKaTH, MIAPYYHUKU U T.I., KOTPl € B apceHajl KOXHOro Jjekropa. OpnHak, i
IUIAKTUYHI 3aco0M HaBYaHHS YacTO HE BIAIIOBIOAIOTH JIOTII BUKIAJaHHS
HaBYAJIBHOTO Matepiamy abo 3acrapiBae iH(opmariis. B 3B’sI3Ky 3 1M, BUKIIagady
HEOOX1THO CaMOCTIHHO PO3pOOJIATH eIEKTPOHI (OPMU IEMOHCTPALIHHUX MaTepiaiB,
KOperyBaTH HasiBHUI ab0 CTBOPIOBATH CBii BiJ€Ops] MpPEICTaBICHHS iHpOpMaIli B
peaibHOMY dYaci.

Posrnsiaemo gocBin Bukopuctanus KOMITAC-3D B kypei «I'padika». Kypce
Ma€ I’STh PO3IUTIB: OCHOBH HApUCHOI T€OMETPIi, TEXHOJIOTisI BUKOHAHHS TpadidHUX
300pakeHb, OCHOBHU MAIIMHOOY/IIBHOTO KpECJICHHS, apXITeKTYpHO-Oy/aiBeiIbHa
rpadika, ocHOBU TrpadiuHOoro nu3aiiHy. HaiOinbim ckimagHuUM I CTYACHTIB €
NEepIInid PO3A1JT HAPUCHOI Te€OMETpii, 10 J1a€ TEOPETUYHI OCHOBU MOOYJOBH BCIX
rpadiuanx 300pakenb. [Ipu 11bOMY y CTYJIEHTIB CTBOPIOIOTHCA y3arajibHEH1 HAyKOBO-
TEXHIYHI TOHSTTS «IPOEIIOBAHHS», «IUIOIIA TMEPETUHY», «IIOBEPXHS» M T.1., SKi
NOBUHHI (OpPMYBATHCS INUIAXOM CHPUMHSTTS, MPEJCTaBICHHS Ta abCTPaKTHOIO
mucieHHs. Haitoinbi ehekTiBHUM 3ac000M (OpMYBaHHSI MIOHATTI 1 3aCBOEHHS 3HAHb
€ nauHamiuHa adimamis B KOMIIAC-3D, sxa gae MOXIUBICTh KEpyBaTH
Mi3HABAILHUMU TMPOIECaMH CTYJICHTIB 0€3MOCepeHhO Ha JIeKIlli. 3arajabHOBIIOMO,
10 HAOUHMUM 00pa3 popMyeThCsl y JIOJIUHM JIUILE B PE3yJbTaTi CBIIOMOI PO3yMOBOT
nisibHOCTI. ToMy «roToBe» rpadiuHe 300paxkeHHsI 00’€KTa YacTIIl 32 BCE HE MOXKE
OyTH HAOUYHUM, OCOOJIMBO SIKIIIO BOHO € HOBUM JIJIsl CTy/ICHTA.

3 METOI YINpaBiHHS [I3HABAJbHOK ISUIBHICTIO CTYAEHTIB 1-2 KypciB
3aCTOCYEMO TEOPII0 MOETAHOTO (OPMYBAaHHSA PO3YMOBHX JiH, Ky YMOBHO MOKHA
PO3IUTUTH HA I’ ST €TaIllB.

[Tepmri  Tpu eranmu  3OIMCHIOIOTBCS HA  JICKIISIX 13 3aCTOCYBaHHIM
cinpoekroBanoro Bigeopsay B KOMIIAC. Tak, Hanpukiag, Mpyd BUBYCHHI TEMU
«IlepetnH MOBEPXOHB» BUIIISIOTHCI OCHOBHI TOHATTA, SIKI BUOYJOBYIOTHCS B
CTPYKTYPHO-JIOTIYHY cXeMy. Bu3Ha4arOThCsl MOHATTS, KOTP1 BXKE 3HAMOMI CTyJIEHTaM
(6araTorpaHHUKH, TTOBEPXHI OOEpTaHHS, IUIOIII MEPETUHY, OMOPHI TOYKH U T.1.), 1
3aHOBO (opMuUpyeMi (JiHIA MEpPETUHY, MPOEKIii JdiHII nepetuHy 1 T.1.). IloTim
CTBOPIOETHCS BIACOPSAJ MPHU BUKIAJAHHI HOBOTO MaTepially, B SIKOMY BUAUISIOTHCS
CYTT€B1 BIACTUBOCTI (B1AOOpa)K€HHS JiHII MEPETUHY B NPOCUUPYIOYiM MJIOIIMHI,
MPOEKIIi JiHIT MepeTuHy 1 T.JA.) Ta BIAHOMIECHHS (IUIOLII MEPETUHY JIBOX MOBEPXOHD 1
T.J.), IO CIYXaTh OpIEHTHPAMU OOYAOBH JIiHIi IEPETUHY.

3 Meroro (opMyBaHHS BMiHb MOOYIOBU JIiHIT MEPETUHY MOBEPXOHb (4 u 5
€Tamu), CTyJIEHTaM TPOIMOHYEThCS CHUCTEMa BIPAaB 1 KOMIUIEKCHMX 3aBllaHb, KOTPI
CIOYaTKy BHUKOHYIOTHCS PYYHHUMH IHCTPyYMEHTAMHU Ha Ja0OpaTOpHUX 3aHSATTSX.
Bukonanns iHmuBimyanbHOi TpadiuHoi pPoOOTH CBITYUTH PO CPOPMOBAHICTH
PO3yMOBHX [/ B TIPOIIEC JISKIIIi.
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Pagomceknii Ogekciii
ctynent 3 kypey IHHI 3HY im. KO.M. [1oTe6Hi
HayK. Kep.: KaHJ. TeXH. HayK, jJol. €podeea A.A.

AHAJII3 ITPUYUH YACTOI'O ITIEPET'OPAHHA JIAMII

besnepedHo B KOXXHOMY OYIMHKY, KBapTHpi a00 I1HIIOMY MPUMILIEHHI HE
oOiiitucs 6e3 crabuibHOro ocBiTIEHHS. [1[00 HAamOBHUTHM MPUMILIEHHS CBITIOM
3aCTOCOBYIOTHCSI PI3HOTO THUITY JaMMO4Ykd. OJHUMH 3 HaWBIIOMIIIMX 1 XOJIOBHUX €
JIAMITH PO3’KapIOBaHHSI, HAIIEBHO, OJIHA 3HAMIETHCS 1 B BAIIIli OCEJIi.

byBatoTh cutyarii, Konu JamMmu po3KapIOBaHHA HE MPOCTO MEPeroparoTh, a
ropsATh Micas 4yeproBoi 3amiHu. lle myke 3acMyuye, KOJU MPOIYKT HE BUTPUMYE
3aKJIaJIeHUI BUpPOOHUKOM pecypc.

[IpoGnema ™moxe OyTH TOB’si3aHa 3 HESIKICHUM TPOJYKTOM BHPOOHHKA,
HEenoJaJKkaMi 3  €JEKTPONPOBOAKOIO, a TaKOX HENPaBWIbHUMH  yYMOBAMHU
eKCIUTyaTarii.

3a yMOBU MIJBHUIIEHOI HAPYTH eJeKTpoMepexi cTtannapTHi 60 BT mamnu He
BUTPUMYIOTH Tepemnaay, sK HacliloK, cTaroTh HenpumaTHumu. [[o6 mporo
YHUKHYTH, 3BepTaiiTe yBary Ha HOMiHaJIbHY Halpyry, BOHa BKa3aHa Ha JIAMIIOYIN U
OepiTh Buiie 220 B.

Y 1pOMY BHIIaJKy BUPIINIMTA MHUTAHHS JOMOMOKE BIPOBAKEHHS y Bally
MPOBOJIKY cTabiini3aropa Hampyru. Tak BaM BIAcTbCsl BUPIBHATU HAIPYTy MEpPEkl i
0 TOro  yOe3neuuTw MOOyTOBY TEXHIKY, a 3aMIHMTH il HE TaK MpoCTo, SK
JAMITOUKY. 3 METOIO 301IbILIEHHS TEPMIHY CIIYKOH JJaMIIOYKH po3xaproBaHHs Ta LED
JIaMIl BUKOPUCTOBYIOTb €JEKTPOHH1 OJIOKH JIJIs TJIABHOTO ITYCKY.

['oBopsiur Tpo CBITJIOMIOAHI JIAMIK, BapTO 3a3HAYUTH iX JyKe Maje
CHeprocroXUBaHHs, TPUBAIMKA  TEPMIH  CIYXOH, HEBHUCOKY TeMIlepaTypy
pO3KAPIOBAHHS, CTaOUIbHY SICKpaBICTh OCBITJIIGHHS TP CTPUOKAaX HaNpyTH.
BogHowac no  aMmmM  poO3KaproBaHHS — XapaKTEpU3YIOTbCA — MIABUIIEHUM
E€HEPrOCIOKUBAHHSIM TPU HHU3bKIM CBITJIOBIA BiAadi, MIHIMAaJIbHUM TEPMIHOM
CITyO0H, p13KUM 30UTBLIEHHSIM CTPYMY Yy JIAHLIOTY HA HUTKY B MOMEHT BKJIFOUEHHS.

YacToTa BKITIOYCHHS JIAMITIOYOK BEJIE 10 CKOPOUYCHHS iX TePMiHY €KCIUTyaTarlii,
SKIIO 3aHAJTO YaCTO BMHUKATH i BUMHKATH CBITJIO, JAMIOYKU OyayTh MEperopaTu.
BuMukadi sk OJHOKJIABIIIHOTO, TaK 1 JABOKJABIIIHOTO THUIY 3 4YacOM MEPECTaIOTh
KOPEKTHO MpaIloBaTH, a BCE 4epe3 MIArOPSHHS KOHTAKTIB, Y MOPYIIEHOMY pPEXKUMI
JaMIIOYKa 3ropae.
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3 4YacoM KOHTaKkTHI 3'€THAHHS MPOBOAIB E€JIEKTPOMPOBOAKU CIAOMIAIOTh 1
BUMAararoTh MEeP10IUYHOT JIarHOCTUKHU, ajie 4YacTO IIIEI0 MPOIEAYPOI0 HEXTYIOTh.

I macamnepen, oOupaiiTe JlaMru, BUXOASIYM 3 MOTPeO Ta 30BHIMIHIX YMOB, Y
AKUX BOHa Mae€ mpaioBaTu. Toai mpoOieMu 13 4acTOI 3aMiHOIO MOKIIMBO Oyje
YHUKHYTH. [la mpubye 3 Bamu CBITJIO!

Pubak Onexcanap
crynent 2 kypcy IHHI im. FO.M. [ToTe6Hi
Hayxk. kep.: kana. TexH. HayK, go1l. bamumiii C.B.

3D MOAEJIIOBAHHSA KOMPECOPY 3 ACUHXPOHHUM JIBUT'YHOM TA
IHBEPTOPOM HAIIPYI'U 3A JOITOMOTI' OO KOMITIAC-3D

Hapasi mmpoko BHUKOPUCTOBYETbCS  TpoJjeiiOycHuid Tpancmopt. Bci
TpoJeiidycu 03100J1€H1 THEBMAaTUUHOKO CUCTEMOIO, 0 TPU3HAYEHA I HarHITaHHS 1
30€peKEHHsI CTHCIOrO TMOBITPS Ta BUKOPUCTAHHSA HOTOo MpPU MEXaHIYHOMY
raJIbMyBaHH1, JJIs TPUBOAY JBEpEd 1 CHUIOBUX KOMYJIOIOYUX MPUCTPOIB, IS
MIATPUMKA PIBHS MIAJIOTA Ky30Ba, JUIS MiAKayky mUH. OCHOBHOIO CKJIAJ0BOIO ITIET
CUCTEMHU € EIIEKTPOKOMIIPECOP.

VY BITUM3HSIHUX TpPOJEOycax 3aCTOCOBYIOTh TOPU3OHTAIBHI JBOXIIMIIIHIPOBI
OJTHOCTYIICHEB1 KOMITPECOPH 3 MOBITPSIHUM OXOJIOKEHHSIM 1 6apOO0TaX)XKHOIO 3Ma3KOI0
[1]. 3a momomororo KOMIIAC-3D cTBOpEeHO TBEPAOTUIBHY MOJEIh OIIO3UTHOTO
KoMmmpecopa (puc. 1) 1 KpecnsipcbKo-KOHCTPYKTOPChKa TOKYMEHTAIisI 10 HbOTO.

Tidn pmn i pwssliame

Pucynok 1 - Ono3utHnii kommpecop

[TporoHyeThbcst Uit MpUBOAY  Omo3uTHoro  kommpecopa KBO-0,3/8
BUKOPHUCTATH ACHHXPOHHHM KOPOTKO3aMKHEHMH JABUTYH MaxOBHYHOTO THITY C
IHIUBITyaIbHUM CTaTUYHUM TIEPETBOPIOBAYEM IOCTIHHOTO CTPyMy B CHCTEMY
TpbOX(a3HOrO MEPEMIHHOTO CTPYMY.

BukoHaHO eneKTpOMarHiTHUM pPO3paxyHOK TPhOX(Pa3HOrO aCHHXPOHHOTO
JBUTYHA MaxXxOBHYHOI'O THIY: BHU3HAY€HI KOHCTPYKTHBHI PO3MIpH, CIPOECKTOBAHO

OOMOTKH U JINCTU CTAaTOPa, a TAKOXK KOPOTKO3aMKHEHOT0 poTopa [2].
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Pucynok 2 - Ctarop (@) i KopoTKO3aMKHEHHH pOTop (6).

CraTtop mpencraBisge coOOK0 IIMXTOBAHWW MAarHiTONpPOBiJ, IO Hece
Tphox(a3zHy CHIOBY 0OMOTKY. OOMOTKY BHKOHAHO 3 MIJHOTO APOTY 1 3aKJa/JI€HO B
Ma3d MarHiTOMpPOBOMYy, SKI 3aKpUTO W3OMALIMHUMU KinHamu. [lluxToBaHwmii
MarHUTOINPOBIJT HAIPECOBAHO Ha Bajl 3MIHHOTO TIEPETUHY, SIKUW 3aKpIIUICHO [0
3aJHROTO CHJIOBOTO IIIUTA JBUTYHA 32 TOTIOMOT00 00TiB (pHC. 3).

Pucynok 3 - B3aemHe po3raiiryBaHHs poTopa U CTaTopa B IBUTYH1

KopoTkozamMkHeHa 00MOTKa pOoTOpa BHKOHAHA 3 MITHUX CTEP)KEHIB MO THUITY
«Oemubst kietkay. CTanbHUN TakeT poTopa € KOPOTKO3aMKHEHOI OOMOTKOIO
BIIPECOBUBAETHCSA B MAaxOBHWK, SKHH 3roJJOM HAaca)KylOThb Ha KOJIHYAaCTUH Bal.
KiHeTnuHy €Heprito OXOJIO)KYIOUOMY TMOBITPIO HAJa€ MaXOBHK 32 pPaxyHOK
HEHTPOODKHUX CHJI, IO MPUKIAAAIOTHCS 10 YaCTOK MOBITPSI B MOBITPSHUX KaHalaX
MaxoBHKa. 3a0ip aTMOochEpHOTO MOBITPA BiAOYBAEThCS Yepe3 OTBOPH B 3aJIHBOMY
CUJIOBOMY IILIMTI.

VY 3B’sM3Ky 3 BIJCYTHICTIO MEpPEMIHHOI HAmpyru Ha OOpTy Tpoieitdyca, s
MIKITIOYEHHS] aCHHXPOHHOTO JBUTYHA, BUHUKIA HEOOXITHICTH B BHOOpI iHBEpTOpa
Hanpyru. BuxonaBmm ormsan BupoOHuMKIB cuioBux IBGT mopynis [3], mepeBary
oyno namano BAT HBO «Enepromonyne» [4]. 3monmenboBaHo TphoxdazHuid
iHBepTOp (puc.4), kUil yKoMIuieKToBaHUM Tpboma monayisamMu — M2TKHM-50-12 ta
npaiiBepom ynpasminas 2J[P-5-12(17)-K2.

Komnpecop 3 acHMHXpOHHMM JBUTYHOM MaxXOBHYHOI'O THUIy KpIIUTBHCSA M0
TpoJIeHOyCy 3a I0MOMOT0K0 ABOX Jiar (puc. 5).
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Pucynok 4 - Tproxda3zuwuii iHBepTOp HaNpyTru

Pucynok 5 - Kommpecop ¢ acHHXpOHHUM MPUBOJIOM 1 BOYJIOBAaHUM iHBEPTOPOM
HaATNPyTH

Po3pobiieHa KOHCTPYKIIS MO TEXHIKO-€KOHOMIYHUM ITOKa3HUKAaM TIPOCTa I10
CKJIaJy, EKOHOMIYHA ¥ HaIiifHAa B pOOOTI.
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Cupopak Makcum
crynent rp. 8.1411-3 THHI im. KO.M. IloTe6Hi1
Hayk. kep.: n1-p TexH. HayK, mpod. Apremuyk B.B.

JTOCAIKEHHS MOKJIUBOCTI MIABUILEHHS
EHEPTOE®EKTUBHOCTI HEXY CHELIAJIBHAX
METAJOKOHCTPYKIIN HAT «EJEKTPOTEXHOJOTISI»

OmauM 3 HaWOUIBPIIMX CIOXKWBA4YIB EHEPTrOPECYpPCiB  MIANPHUEMCTBA €
MEXaHIYHUN T1IeX, aHami3 CTPYKTYpPH CHEPrOCIOKMWBAaHHS II€Xy II0Ka3aB, IO
HaAMO1IbIIIa YacTKa BUTPAT HA €HEPropecypcH MPUIAJAE Ha €NEKTPUYHY €HEpriio, a
came maiixke 70%. ToOTto, B mepiry depry, eHepro3oepirarodi 3aXou MOBUHHI OyTH
HampaBJIeHI Ha EKOHOMII0O caMe  eJeKTpUYHOi  eHeprii. B cTpykrypi
CJIEKTPOCIIOKUBAaHHA TIeXy 66 % CIOXHBAETHCA JBUTYHHUM HaBaHTAXCHHSIM
BepcTaTiB, 22% Mpuriajgae Ha OCBITICHHA NPUMIIICHb 1exXy, 1 11 % Ha 3a0e3neueHHs
HE0OX1THOTO MOBITPOOOMIHY MalicTepeHb, CKIIAIIB Ta 1H.

OCHOBHUM HAIPSIMKOM JIiSUTBHOCTI LIEXY, IO PO3IISIAETHCS, € BUTOTOBJICHHS
CHEIIaJbHOTO TEXHOJOTIYHOTO YCTAaTKYBAaHHS I PI3HUX Taly3ed MpPOMHUCIOBOCTI.
Ha panuit yac B mepenik Horo oOnagHaHHS, cepel SKOro € 1 3acrapiie Ta
HeeHeproe(eKTUBHE, BXOSTh:

- raMma JIiH1i POJA0JIBLHOTO 1 MOMEPEUYHOT0 PO3KPOIO.

- CTaHKHU I BUTOTOBJICHHSI BIIKPUTOTO MPODLIIIO.

- HOXKUIII TUIbMOTUHHI JJIsI p13aHHS JINCTOBOT'O METAIY.

- CTAaHKHU HO>KOBOYHO-BIJIP13HI.

- BaJIbLIM MMPABUJIBHI 1 T100YHI.

Jlns 3MeHIIeHHs BUTpaT MIANPUEMCTBA Ha MNpUAO0AHHS E€JIEKTPOEHEeprii,
OCHOBHHMH CITO)KMBa4aMU $KOi € BEpCTaTH, OCBITJEHHS Ta 3acTapiil JABUTYHHU
BEHTUJIAIIIT, /TSI KOKHOTO 3 TIEPENIIUeHUX CIIOKUBAaYiB OYJI0 3aIIPOIIOHOBAHO JICKIIbKa
BapiaHTIB 3aXOiB 3 MiJBUIIEHHS iX e€HeproeeKTUBHOCTI 1 00paHO HaWKpaimil 3a
E€KOHOMIYHUM KPUTEPIEM.

Jlnst BepcTaTiB TOJIOBHUM BapiaHTOM 3MEHIIEHHS €HEProClOoXUBaHHSA OyIiio
BIIPOBA/KEHHSI CUCTEMH 3aIrl00ITaHHs XOJIOCTOr0 X0y ABUTYHIB, KOTPUH 1 BUSBUBCS
HaWOIIBI CEKOHOMIYHO JIOLUIBHUM, a TaKOoX Ma€ IepeBard 13 3pYYHICTIO
oOcnyroByBaHHd Ta Oe3neku ekciutyatamii. [lpu kamiTanbHUX BUTpaTax Ha
peanizanio 3axony Omm3pko 112 Tuc. rpH., TEpMIH OKYIHOCTI il CKJIajae maixe
I’ATh MICSIB, M0 €, Oe3nepeyHo, €(EeKTUBHUM 3 EKOHOMIYHOI TOYKH 30py.
ExoHOMIst KOIITIB 32 paXyHOK IIbOTO 3aX0/y CKJaje 0JM3bKo 228 TUC. TPH. Ha PIK.

MogpepHizartis CUCTEMH OCBITJICHHSA nepeadoayae B1JIMOBY B1J
3arajbHOIIEXOBOIO OCBITJIEHHS 1 MEpexiJl Ha JIOKaJbHEe Ha 0a3l eHeproeeKTUBHUX
cBiTnomionuux jgamn Feron LB715, 3 ormsny Ha MeHHIy iX MUTOMY HOTY>KHICTb,
OUThIIMI CBITJIOBUM TIOTIK Ta TPHUBATIIMMKA TEepMIH eKcrutyaTarii. KamitanbHi
BUTpPATU HA peajizalilo 3axXoy CKIaAyTh OJIu3bKo 297 THC. TPH., TEPMIH OKYITHOCTI
HE TIEPEBUIINUTH JBA POKHU, IO €, O€3yMOBHO, EKOHOMIYHO e(peKTUBHUM. ExoHOMIA
KOIITIB 32 paxyHOK IIbOTO 3axo01y ckiane 148 Tuc. rpH. Ha pik, abo 95 tuc kBT rox
Ha pIK.
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Jlis  3MeHIIeHHS BUTpAaT €Heprii Ha BEHTWIALIID  3alpONOHOBAHO
MOJICPHI3yBaTH CHUCTEMY BEHTHJIALII NIITXOM 3aMiHM MOpPAJbHO 3acTapiiux Ta
HeeHeproe(eKTUBHUX JBUTYHIB Ha eHepro3oepiratoui tuny BLDC. IlepeBarm ix
MOJISITAIOTh B MEHIINA TUTOMIA TOTYXKHOCTI IPU TOMY K KPYTHOMY MOMEHTI,
HIDKYOMY PIBHI IIyMy Ta JIOBIIOMY TEpPMIHY eKciutyaTalii. KamitaubHi BUTpaTH NpH
IIbOMY CTAQHOBJISITH 212 THC. TpH., TEPMiH OKYITHOCTI CKJaaae oAuH pik. ExoHOMIs
KOIIITIB 32 paXyHOK eHepros0epirarouoro 3axoay ckiane 194 tuc. rpH. Ha pikK.

CymapHa eKOHOMIsS BiJ 3alpOIIOHOBAHMX 3aXOJIB CKiajae Oiu3bko 376 TwHc.
I'pH. Ha piK. 3arajJbHUI CTPOK OKYITHOCTI KOMIUIEKCY 3aX0/11B KOJMBAETHCS B MEXax |
POKY, 1110 HE MEPEBUIILYE MPUTYCTUMUH.

Coaomko I1asio
crynent rp. 8.1411 IHHI im. FO.M. IToTebHi
Hayxk. kep.: 1-p TexH. Hayk, npod. Apremuyk B.B.

HIABULHIEHHA E@CEKTUBHOCTI EJIEKTPOCIHHOKNBAHHA
MEXAHIYHUM HEXOM HPAT «YKPTEXITPOM)>

3amaya 3HIKEHHS pIBHS BTpaT €JEKTPOEHEPrii € Ba)JIMBOI CKJIaJ0BOIO
YaCTUHOIO OLIBIN 3arajbHOl 3a7a4i 3MEHIICHHS €HEePTrOCIOXUBAHHS 1 €EKTUBHOIO
BUKOPHUCTAHHS €HEPreTUUHUX PECYPCIB Ha OCHOBI ONTHUMI3allli 0aTaHCIB CIIOKUBAHHS
1 BUPOOJICHHSI €JIEKTPUYHOI eHeprii. IcHyo4l Ha ChOTOAHINIHIN J€Hb METOU aHaJI3y
OaylaHCIB B OCHOBHOMY 0a3ylOTbCSI HA METO/1 €KCIIEPTHUX OLIIHOK, TaK SIK JJISl LIbOT'O
BUKOPUCTOBYETHCSI TUIBKM HEBENWKA 4YacTHHA JOCTOBIpHOI iHopmamii —
CHOKMBAHHS €HEProCUCTEMHU B IIIIOMY, BUPOOJICHHS €HEpril eJIEKTPOCTaHUIIMH 1
MTOTOKH €HEPrii MO «30BHIIIHIMY EPETOKaM.

Kommneke 3axoaiB 1MIOAO 3HMKEHHS BTpaT MOXe OyTH pO3IIIEHUI Ha TpH
Irpynu @ pPEXUMHI — 3a0€3MEYEeHHS] ONTHUMAJIbHOIO PEXHUMY KOMIIEHCATOPIB
PEaKTUBHOI MOTYXKHOCTI, CBO€YacHE MEpPEKIIIOYEHHsS BiAradykeHb OOMOTOK
tpaHchopmaropiB PIIH, BigkmtoueHHs TpaHchopmaTopiB y Mepexkax HH3bKOI
Halpyrd Ha MepioJ] MajuX HABAaHTAXXEHb; OpraHi3aliiiHi — CKOPOYEHHS BUTpaTH
€JIEKTPOCHEPrii Ha BIACHI MOTPeOM MIACTaHIlN, YIOCKOHAIIOBAHHS OOJIKY
€JIEKTPOCHEPrii, KOHTPOJIb 3a BUKOPHCTAHHSAM JUKEPEN PEAKTHUBHOI MOTY>KHOCTI,
BIIPOBA/PKCHHSI HOBHX MPOrpaM JJis aHaI3y PEXUMIB MEpex 1 IX onTumizarii 3
BukopucTtaHHsiM EOM; TexHIYHI — BBEIEHHS HOBHUX KOMIIEHCYIOUHM IPUCTPOIB,
3aMiHa TIPOBOJIIB Ha JIHIAX e€JIEKTporepenadl, 3amiHa TpaHchOpMATOpIB 1
aBTOTPaHCPOPMATOPIB, ABTOMATH3AIIS PETYITIOBAHHS HATIPYTH.

Y CTpykTypi BTpaT MO €JIEMEHTaX CHCTEM eJIEKTPOINOCTa4aHHS OCHOBHA
YyacTHMHA BTPAT NPUXOAUTHCS Ha JiHII eleKTporepenad (B OKpeMHX BHIAJKaxX 0
65%). Btpatu B Tpanchopmaropax ckianaroTh 0iu3bko 30 % cymMapHUX BTpaT y
MEpexXi JaHOoi CTYMiHI Hampyru, IpU4oMy OIS MOJOBUHHU 3 HUX — BTpPaTH B CTai.
Brpatn B iHIIKMX eneMeHTax Mepexi (y peakropax, KOMIEHCYIOUUX MPHUCTPOSX,
BUMIPIOBAIBHUX MPUIAAAX, TPAHCPOPMATOPIB CTPYMY 1 HAIPYT'H) HE3HAUHI 1 MOXKYTh
Oytu oiiHeHi B Mexax 3-5 % cymapHux BTpaT. BTpaTu BKIIIOYAIOTh TaKOX
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€JIEKTPOCHEPTIiIO0, 0 BUTPAYAETHCS HA BiacHI motpedu miactaniiil. [Ipubmuzno 1/4
3araJbHHUX BTPAT CKIAJAIOTh BTPATH, 110 MPAKTUYHO HE 3aJIe)KaTh BiJl HABAHTAKCHHSI,
TaK 3BaHi YMOBHO-TIOCTiHHI, 1 3/4 — yMOBHO-3MIHHI

B pe3ynbTaTi IpoBEACHOrO aHali3y BCTAHOBJICHO, IO 3MiHA TEXHIYHHUX BTpPAT
BU3HAYAETHCS:

- MMOCTIMHOIO 3MiHOIO KOH(Iryparllii Mepex, BHACHI1JIOK IXHbOT peKOHCTPYKIIIT;

- 3MiHaMH yMOB 1 IHTEHCHBHOCTI €KCIUIyaTailii, a TaKo)X TEXHIYHOTO CTaHY
€JIEMEHTIB CHCTEM €JIEKTPOIOCTauaHHs 3a 4yac ekcruryataiii. OctaHHeE 00yMOBIEHO
TUM, IO MPH EKCIUTyaTallil CUCTEM €JIEKTPOIOCTauYaHHsI TEXHIYHUN CTaH €JIEMEHTIB
€JIEKTPOOOIaTHAHHS TOTIPIIYEThCA Yepe3 iX 3HOC Ta CTapiHHS BHACTINOK BIUIUBY
(dakTopiB cepeoBUIa B YMOBAX SKUX BOHU IPAIIOIOTH (KIIMAaTUYHUX, MEXaHIYHUX,
PEKUMHUX, €IEKTPOMArHiTHUX Ta iH.). CTapiHHS Ta 1HTEHCUBHUU 3HOC €JIEMCHTIB
CEIl y Oarathox BHUIAQAKaxX HE TUIBKM 3HWKYIOTh IXHIO HAJIWHICT, ane U
BUKJIMKAIOTh JTOJATKOBI BTpAaTH eneKTpu4Hoi eHeprii. Lle ocobmmuBo xapakTepHo aiis
CJIEKTPOYCTAaTKyBaHHSA, IO 3HAXOJUTHCS B EKCIUTyaTallli TpUBAIMM Tmepioa 1 y
BUIIAJIKaX HECBOEYACHOTO YK HEAKICHOTO TIPOBEJICHHS IUIAHOBOTO TEXHIYHOIO
00CITyrOBYBaHHS.

CockoB Anapiii
crynent rp. 8.1411 IHHI im. FO.M. IToTe6Hi
Hayx. xep.: n-p TexH. Hayk, npod. KoBanenko B.JI.

HIABAUIEHHSI EHEPTOE®@EKTUBHOCTI IIPOLECY
INEPEJABAHHA EJIEKTPUYHOI EHEPT'TI MEPEKAMUA
HPAT «GAHHOPIAOKAOBJEHEPI'O»

3HauHI pe3epBU €KOHOMIi EHEPreTUUHUX PECYPCIB HASIBHI B €JIEKTpOMEpeEKax.
B Hamnii kpaiHi BTpaTu B €IEKTPUUYHHMX Mepexax csaraiotb 12-14 %, a 3a iHmmMMH
cratTucTuuHuMu gaHuMu 10 18 %. Ilepm 3a Bce, 11e 0OYMOBJIEHO BIJICYTHICTIO
CUCTEM 00Ky, 10 J03BOJIsSIE BAKOPUCTOBYBATH 11 Maike 0€3 00MEKeHb, 3aCTapLIUM
00JIaTHAHHAM EJIEKTPOMEPEK, KpaaiKKaMu 00IaTHAHHS.

[Ipote icHYIOTH 1 3HA4YHI TEXHOJIOTIYHI BTpaTH, 1 HE Ciia 3a0yBaTH, IO Ha
noyatky 1990-x pokiB BTpaTH y BITUM3HSHUX €JIEKTpoMepexax Oynu Ha piBHI 6-8 %0,
Taki K BTPATH 1 B €JICKTPUYHUX MEPEKAX PO3BUHYTHUX KpaiH.

OCHOBHI TEXHOJIOT1YH1 BTPaTH €JIEKTPOEHEPTIi B MEpekKax IIe:

- HaBaHTaXYyBaJIbHI BTpAaTH B TpoBojax JiHiM enektpornepemadi (JIEIT) Ta
00MOTKax CHJIOBHX TpaHCHOPMATOPIB MACTAHIIIN;

- BTpaTH B 3aJ1i31 oceppb TpaHCPOpMaTOpiB MpU HEPOOOUOMY XO/Ii;

- BTpartu Ha KopoHy nposois JIEIT;

- BTpaTHU Ha BJIAcCHI NOTpedH;

- BTpaTd B KOMIEHCAI[IHHUX MPUCTPOSIX (KOHIEHCATOPHI OaTapei, CHHXpOHHI1
KOMITEHCATOPH, CTATUYHI TUPUCTOPHI KOMIIEHCATOPHU Ta 1H.);
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https://uk.wikipedia.org/wiki/%D0%95%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%B8
https://uk.wikipedia.org/wiki/%D0%9E%D0%B1%D0%BB%D1%96%D0%BA_%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%B5%D0%BD%D0%B5%D1%80%D0%B3%D1%96%D1%97
https://uk.wikipedia.org/wiki/%D0%9B%D1%96%D0%BD%D1%96%D1%8F_%D0%B5%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BF%D0%B5%D1%80%D0%B5%D0%B4%D0%B0%D1%87%D1%96
https://uk.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%BE%D1%80
https://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%82%D0%BE%D1%80%D0%BD%D0%B0_%D0%B1%D0%B0%D1%82%D0%B0%D1%80%D0%B5%D1%8F&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A2%D0%B8%D1%80%D0%B8%D1%81%D1%82%D0%BE%D1%80

3axonu 31 3HIKEHHS BTPAT B MEpexax CiiJl BUOUPATHU BUXOSYU 3 MPUHIIUITY
JOCSITHEHHSI MIHIMYMY NPHBEICHHMX 3aTpaT MPU BUKOHAHHI YMOB IO HaJIMHOCTI
€JICKTPOINIOCTAaYaHHS 1 SKOCTI €JIEKTPOEHEePTii.

Knacudikaiis BTpaT MOBUHHA IependadaTd HE Bl CKJIaJ0BI (TEXHIYHI 1
KOMEPIIiiHI BTpaTH), a YOTUPHU (TEXHIUHI BTPATH, BUTPATU €ICKTPOCHEPT1i Ha BJIACcHI
noTpeOM TMiJACTaHINA, BTpaTH, OOYMOBJIEHI IMOXHMOKaMH OOJIKY eJIeKTpoeHeprii, i
KOMEPIIiiHI BTpaTH), OCKUIBKH 00'€THAHHS I11]1 TEXHIYHUMH BTpaTaMHM MEPIIUX IBOX 1
M7 KOMEPIIMHUMH JAPYTUX JIBOX 3MIIIY€E CKIIAJOB1 aOCOJIOTHO Pi3HOI MPUPOIH 1
YTPYAHSE aHAMI3 IIJISX1B 3HUKCHHS BTpaT.

Po3paxyHKu TMOKa3yOTh, IO TEXHIYHI BTpaTH B MeEpexax OUIBII-MEHII
NPUHHATHI, ade KOMepIiiiHi BTpaTH BUCOKI. IX Tex MOTPiOHO BKIIOYATH B Tapup i
pO3pO0IATH CcrmocoOM X TOCHIJOBHOTO 3HIKEHHsS. [Ipomoswiisi BCTaHOBIIIOBATH
HOPMATHB KOMEPIIIMHUX BTpaT OaraTbMa CIPUHAMAETHCS HEMPABUIHHO, HA 3pa30K
CXBAJICHHS] HEBEJIMKOT YACTUHU KPAJII’KOK.

[IpoBeneHo aHami3 HAJAXOMKEHHSI, KOPUCHOTO BIJMYCKY Ta BTpaT €NEKTPUYHOL
€Heprii Mo CTYNEHSM HaIpyrd. 3amnporoOHOBAHO 3aXOJM IIOJI0 3HUKEHHS BTpat
EJICKTPUYHOI €HEPTii B MEpexkKax pi3HOI HAMIPYTH.

Hlasixta Spocnas
cryneHt rp. 8.1411-3 IHHI im. FO.M. TloTe6Hi
Hayk. xep.: 1-p TexH. Hayk, npod. Apremuyk B.B.

HIABUHIEHHA E@EKTUBHOCTI
EJEKTPOCHHOKUBAHHS IIAT «BAII-BY I»

Kommnanis «BAII-BY/]» cnemianizyeTbCsi Ha BHKOHAHHI MPOEKTIB IO
BHYTPIIIIHIM 1 30BHIIIHIM MepeKaM eJeKTPONOCTaYaHHs, YIpaBIiHHI 1 CYNPOBOII
MPOEKTIB, PO3BUTKY EIEKTPUUYHUX MEPEX, IPOCKTYBaHHS CXEM 30BHIIIHBOTO
€JIEKTPOIIOCTaYaHHSI, a TaKOX CJIEKTPOMOHTAKHUX, PEMOHTHHUX 1
yCKOHAJIAr0/I)KyBaJIbHUX POOIT.

VY mepenik mOCIyr BXOJUTh: MPOCKTYBaHHS 30BHIINIHIX 1 BHYTPIIIHIX MEpex
enexrponoctadanus 0,4 kB, 10 kB, 35 kB TII, PII; po3poOka TeXHIKO-€KOHOMIYHUX
O0OTpyHTYBaHb 1010 IPUEAHAHHS 00'€KTIB 10 €JISKTPUUYHUX MEPEXK, IMOTODKCHHS iX 3
HEK  «VYkpenepro», IIAT «KuiBeHepro» Ta I1HIIMMH  pEriOHAIBHUMHU
€HepronocTavyajbHUMU KOMHNaHIAMH  (0OJeHepro); po3poOka Ta  y3roJKEHHS
TexHIYHUX 3aBAaHb Ha MPOEKTYBaHHS, NEPEANPOEKTHI 1 MPOEKTHI pPOOOTH;
oprasi3ailisi IorokKeHb MPOEKTIB €JIEKTPONOCTAYaHHS Yy BIAMOBIIHUX OpraHi3allisx;
odopMIICHHS JT03BIILHOIT IOKYMEHTAIli, OOpMIICHHS] BUX1THUX JaHUX HA TEXHIYHUM
CYTPOBIJI IPOEKTY; BBEJICHHS 3aKIHYEHOT0 00'€KTa B €KCILTyaTallito, B TOMY YHCII 110
OKpEMUX eTarax.

Jlst 3MEHIIIEHHST BUTpAT MIANMPUEMCTBA Ha TOKYIHY 3 MEPEXi PEaKTHUBHY
€HEpPrif0, OCHOBHUMH CHOXXMBauYaMU SIKOi € EJEKTPOJBUTYHU 3 HU3BKHM COSQ,
3aMpONOHOBAHO BIPOBAJAUTU BIAMOBIAHI MPUCTPOi KommeHcalli. bymo po3risHyTo
KUIbKa BapilaHTIB MiAKIIOYEHHS KOMIIEHCYIOUUX MPUCTPOIB 1 B PE3yJIbTATi, BapiaHT 3
migkmrodeHHsM o muH 0,4 kB BUSABUBCS HaHOLIBIT €KOHOMIYHO JOIILHUM. [Ipn
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KamiTaIBbHUX BKJIQJCHHSIX Onm3bko 71 THC. TpH., TepMiH OKYymHOCTI ckiamae 0,19
POKIB, 1110 €, Oe3MepedHo, e(PEKTUBHUM 3 EKOHOMIYHOI TOUKH 30py. EKoHOMIs KOIITIB
3a paxyHOK LIbOT'0 3aX0/y ckiajae 0au3bko 395,251 Tuc. rpH. Ha piK.

Jns  3a0e3nedeHHs MIANPUEMCTBA BOJOID BHUCOKOTO THUCKY MPAKTHYHO
Oe3repepBHO Ji€ MEpexeBUNU HACOC MOTYXHICTIO 45 KBT, NpOAYKTUBHICTH SIKOTO
PETYJIOEThCS APOCEIOBAHHSM, 110 € BKpail HeeHeproe@ekTuBHUM. Tomy, B poOOTI
IPOIMOHYETHCS MOJIEPHIZYBaTH 3rajlaHy CHCTEMY BCTAHOBHUBIIM MEPETBOPIOBAY
YaCTOTH BIMOBITHOT TOTY>KHOCTI. 3OBHINIHE OCBITJICHHS TaKOX BHIBUJIOCS
Hee(DEeKTUBHUM Ta MOPAIBHO 3aCTapUIMM, TOMY IPOMOHYETHCS PEKOHCTPYIOBATH
CUCTEMY OCBITJICHHS, 3aMIHUBIIIH HasBHI JJAMIIH Ha eHeproe(beKTHBHi

TexHIK0-eKOHOMIYHE OOTIPYHTYBAHHS 3aXO/IIB MO0 €KOHOMIi eneKTpoeHeprn
MoKa3ajgo, MO0 1 CHOXMBAaHHA CKOPOTWJIOCA, a CyMapHa €KOHOMis BiJ
3aMpONOHOBAHMX 33aXOJIIB B TPOIIOBOMY €KBIBAJICHTI CKJaae OiIu3bKo 532 THC. IpH.
Ha pik. CTpOK OKYIHOCTI 3aXO/liB KOJUBAEThCA B Mexax Bij 0,2 10 4,5 pokiB, 110
MIITBEP/KYE TONUIBHICTD X BIIPOBAIKEHHS.

Inak Ouiena
crynentka rp. 8.1411-3 IHHI im. FO.M. ITote6H1
Hayxk. kep.: kana. TexH. HayK, aoiul. banumii C.B.

INABAIEHHSI EHEPTOE®@EKTHBHOCTI LI
OJIEKCAHIPIBCBKOI'O PAMOHY KII KOHHEPHY «MICBKI TEIIJIOBI
MEPEXI»

B nanuii 4yac oOcsr crnoXUBaHHS €HEprii Oe3lMepepBHO 3pOCTaE, IO €
HACJIIJIKOM TIpOIleCy i1HaycCTpiamizailii, 30UIbIICHHS EHEProBUTPAT HAa BUIOOYTOK
IPUPOJIHUX PECYPCIB 1 poOOTY TPaHCHIOPTY, MIJABHUIICHHS POIAIOYOCTI IPYHTIB Ta iH.
He3Baxatoun Ha pO3BUTOK HAIIOI KpaiHW, MAJIMBHUMN OanaHC ii mpoTsAToM Oaratbox
POKIB € JIOCUTh HANpPYKCHHM: BHUIIEPEDKAIOYMMHU TEMIIAaMU 3pOCTa€ MoTpeda B
NaJMBi, 1 YaCTO BOHO BUTPAYAETHCS MAPHOTPATHO.

VY cucreMi IEHTPaTi30BAHOTO TEIUIOMOCTAYaHHS M. 3aMOPIKIKS XapaKTEPHUM €
BUKOPHUCTAHHS SIK OCHOBHOTO JIXKEpesa TEIUIOBOI €Heprii MOTYKHHX OINMatoBAIbHUX
KOTEJCHb 13 BOJOTPIMHUMHU KOTJIaMH, $KI TMPALIOIOTh HA TPUPOJHOMY Trasi.
[Ipupoguuii Ta3 € HAWBAXUIMBIIIMM BHUIAOM OpPTraHIYHOTO TanwBa. B gaHuii dac
MIPOJIOBXKYETHCSI TEHICHITIS 0 301IBIICHHS YacCTKH MPUPOJHOTO Ta3y B MAIMBHOMY
OaJytaHci.

KorenbHs criokuBae BEIMUYE3HY KUIbKICTh HPUPOJHOIO ra3zy s BUPOOIEHHS
TEIUIOTH Ha OMaJeHHS Ta Tapsde BojomnocTadanHs. Ciia 3a3HAYUTH, IO
MOJIEpHI3Allisl JIF0YMX KOTJIIB MaJIol Ta CEPeAHBbOI MOTYXHOCTI Ha KUIbKa MOPSAKIB
JICTIEBIIE 1X MMOBHOI 3aMiHU, TOMY BOHA HE BUMAara€ 3Ha4HUX 1HBECTUIIIMHUX BUTPAT 1
MOe OyTH BUKOHaHa B KOPOTKI TepMiHU. 30KpeMa, MpH 3aMiHl TTPH B KOHBEKTHUBHIM
YaCTUHI KOTJIa HA TrpHU 30UTBIIEHOTO JlaMeTPy, CKOPOYYETHCS CIIOKHBAHHS
MPUPOIHOTO razy KoTiioMm, miasuuryersess KK/ kotna.

OCHOBOIO  3HWKEHHS TMHTOMOI BHUTPAaTH TaJIMBa HAa KOTEIbHUX €
BJIOCKOHAJICHHSI aBTOMAaTH3allli KOTEIIbHUX YCTAHOBOK. Y 3B'S3KY 3 IIUM, PO3BUTOK
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Cy4acHOTO KOTIOOyAyBaHHS W€ HE TIIbKM MO HUIAXY KUIBKICHOTO HAapOIIyBaHHS
HOTY>KHOCTI, ajie 1 0 IIIAXY iX SIKICHOTO BIOCKOHAJIEHHS. B nanuii yac po3po0sieHuit
psaa e(pEeKTUBHUX AITOPUTMIB KEpPyBaHHs KOTJOarperaTaMu, amnapaTHa peai3aiis
AKMX, 3Ba)KAIOUM HA iX BHUCOKOI CKJIQJHOCTI, MOXJIMBA TUIbKM Ha 0a3l CydyacHHUX
MIKpOIIPOLIECOPHUX HPUCTPOIB.

KotenbHsa AnekcaHpiBChKOTO pailoHy NMpU3HaUYeHa AJis 3a0€3MeUeHHS TEIIoM
Ta Taps4yol0 BOJAOI HACEJIEHHS [JaHOI YacTMHM M. 3amnopikksi. B KorenbHI
BcTraHoBieHi 3 korina tun TBI-8m mpoayktuBHicTio 8,3 I'kan/rom Tta 4 koTia
[ITBM-30m mnpoayktuBHicTi0O 40 I'kam/ron koxuuil. CymapHa NpOAYyKTUBHICTD
144,9 I'kan/ron.

Cucrema TETUIONOCTAYaHHS 3aKpUTa, IBOXTTPYOHA, 3 CXEMOIO MpHETHAHHS
migirpiBayiB rapsuoro Bojonocradanss 1 abonentiB. Cucrema ['BC nienrpanizoBana,
3 BY3JIOM MPHUTOTYBaHHA Ha KOTenbHIN. XimMBomoouunieHHsa (XBO) npusznaueHo st
OPUTOTYBaHHS MIPKUBIAYOI BOJM, IO CIYXKHUThb JJIsl 3alIOBHEHHS BTpaT TEIJIOBUX
Mepex. JxepeaoM BogonocTayaHHs € MICbKHI BOJOIIPOBII.

Jlo ckilay eHeprorocnojapcTaa MiIpPUEMCTBA BXOJAATh YUCIEHHI MpHUiimMaul
€Heprii, 1EeX0oBl Ta 3aBOJICHKI MEPEXi, PO3MOJAUIbHI MPUCTPOi, MEPETBOPIOBANIbHI Ta
reHEepyIoUl EHEProyCTaHOBKHU.
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CEKIISA dHPOPMAIINHA EKOHOMIKA, ®PIHAHCH, MEHE/KMEHT
TA NIYBJIYHE YITIPABJIHHA, OBJIIK TA OITOJATKYBAHHA»

baauka Lias
marictpant nepuioro kypcy IHHI im. FO.M. [ToTe6Hi
Hayk. kep.: 1-p ropun. Hayk, noi. Kamitanenko H.IT.

OCOBJIUBOCTI ®OPMYBAHHSA MAPKETUHI'OBOI CTPATETII
HIAITPUEMCTBA B CYHACHHUX YMOBAX

[TocunenHst KOHKYpEHIIii, MABUIIEHHS POJIi CIIOKKMBavya y (POpMyBaHHI MOMUTY
Ha TOBapw, poOOTH Ta MOCTYTH, IMIUPOKE BKIIOYCHHS YKPATHCHKHUX MIAMPHEMCTB Y
MDKHApOJAHUNA MOJUT Mpalll, riaodani3aliiiHi mporecu B 6i3Hecl mependadaoTh HOBI
BUMOTH JIO CHCTEMHU YIPABIiHHA MIANPUEMCTBOM Ta BUKOPUCTAHHS 1HCTPYMEHTIB
CTPATETIYHOTO MEHEKMEHTY 1 MAapKETHHTY JUIsl JOCSITHEHHSI KOHKYPEHTHHUX TepeBar
i1 moBroctpokoBoro ycmixy [1, ¢.213].

CraHOBNIEHHSI PUHKOBOT €KOHOMIKHM CIIpUSAJIO MIJABUIICHHIO 1HTEpECY
MEHE/[KEPIB, JEP’KaBHUX YIPABIIHIIB, HAyKOBIIB 10 METOJIB, MO 3a0e3MeuyoTh
edexkTrBHE (YHKIIIOHYBAHHS CYyO’€KTIB T'OCIOJApIOBaHHS 3a HOBUX YMOB. byio
BCTAHOBJICHO, 110 HEOpraHi3oBaHa YW Hee(EKTHBHA MapKETHHTOBA CHUCTEMa HE
BUKOPUCTOBYE THYUYKICTh 1 pECYPCHI MOXJIMBOCTI BUPOOHUYOI, (DIHAHCOBOI Ta 1HIIUX
MIJICHCTEM MIANPUEMCTBA, 10 € OCOOJMBO BAXKIMBUM JJISI MPOMHUCIOBUX
MIJIPUEMCTB, $KI BHPOOJIAIOTH MPOJIYKLIIO JUIsl KIHIIEBOTO CHOKMBaHHS. 3ajyis
3a0€3Ne4YeHHs] KOHKYPEHTOCIPOMOKHOCTI MPOAYKIII MiANPUEMCTBA Ta MOAATIBIIOTO
1oro (yHKLIOHYBaHHSA HEOOXITHO pO3pOOUTH Ta peasi3oByBaTH J00pe MpOAYMaHY,
CIUTAaHOBaHY MAapKETHHTOBY CTpaTeril0 IMUISXOM BpaxyBaHHS KOH FOHKTYPH
IIIJTbOBOTO PUHKY Ta TOTEHIAy MiANPUEMCTBA. 3a TaKUX YMOB JOCIHIJKEHHS
dbopMyBaHHS MapKETUHTOBOI CTpaTerii MIAMPUEMCTBA B CY4YaCHHUX YMOBaX €
aKTyaJIbHUM.

P0o3po0Kkor0 TEOPEeTUUYHMX, METOJUYHHX 1 MPAKTHYHUX OCHOB (HOPMYBaHHS
CTpaterii po3BUTKY MIAMPHEMCTBA B YKpaiHi 3aitmatorbes ['epacumuyk B.I'., Jlukanb
B.JI., Ieaninos O.C., Kynenko H.B, HammBaiiko A.Il., Ocoschka I'.B., IlactyxoBa
B.B., Ilonomapenko B.C., Co6one 10.B., Tumenko O.M., Tpumin O.M.,
[lepmuboBa 3.€., O6opceka C.B., Illunkapenko B.I'. Ta inmi. JlocmimxkeHHs
CYTHOCTI Ta 3MICTOBHOCTI MOHATTS «MapKETUHIOBa CTpATEris» 3A1MCHIOBAIM Taki
3apyO1>kHi BueHi, sk ['. AzapsH, I'. Azoes, I. Aucodd, I'. Apmctponr, I'. Accenb, X.
Baiin, I'. T'onsamreiin, I1. pykep, 1. 3aB'sanos, k. EBanc, K. Enaproc, @. Kotnep,
Jx. Kyinn, XK.-)XK. Jlam6en, M. Maknonansa, I'. Minuoepr, M. Meckosn, /[. HopTos,
M. Tloptep, A. Crpiknena, A. Tommncon, E. YTkin, O. Yonkep, P. ®arxyninos, /.
Xacci, A. Yangep, B. lllopiara ta inm. Cepen yKpaiHCbKUX HAayKOBINB MPOOJIeMH
CTpaTeTIvHOTO MapKeTUHTy nociimkyBanu A.B. Andropos, JI.B. banabanosa, A.E.
Boponkosa, A.B. Boiiuak, B.I'. I'epacumuyk, H.M. T'ypxiii, M. JImutpyk, T.O.
Zaituyk, ['"M. Kanernik, B.JI. Kapnenko, I'.I. Kinmpamneka, H.B. Kynenko, B.B.
JIyusk, P.B. Jloroma, C.C. Cagina, O.I1. Kpacusk, H.B. Mypamikin, A.®. [TaBnenko,
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B.O. [TactyxoBa, €.B. CasenneB, M. Ckynap, A.A. Crapoctin, H. Uyxpaii, A.B.
[ernpa, J.A. Itedanuy Ta iHmi.

HaykoBlli HajaroTh pi3HI BU3HAUEHHS MOHATTS «MapKETHMHIOBa CTpATEris»
3QJIKHO BiJ KpuTepito migxoay. [TinTpuMyeMo BUeHHX, SIK1 BUBHAIOTh MApPKETUHT OBY
CTpaTerito K CYKYMHICTh PIlICHb MO0 CIIOCOOIB 3aJ0BOJICHHS MOTPeO CIOKUBAYIB
3a paxyHOK 30BHIIIHIX 1 BHYTPIIIHIX pecypciB mifmpuemcTBa [2]. MapketuHrona
CTpaTeris BHUKOPUCTOBYE KOMIUIEKC 3aXOJiB, CHOPsIMOBaHUX Ha (HOpPMYBaHHS Ta
MiATPUMaHHS CTIHKMX KOHKYPEHTHHX TMepeBar MiJMpHeEMCTBA Ha PUHKY TOBAapiB,
poOIT Ta MoCIyT, OOTPYHTOBYIOYM ONTUMAIBLHUAN BapiaHT 3a0€3MMEeUeHHS JOCSITHCHHS
iJIe PO3BUTKY MiANPUEMCTBA. B 1IbOMY KOHTEKCTI caMeé MapKETUHIOBa CTPATETis €
HAWBaXUIMBIIIMM CHHTETUYHUM I1HCTPYMEHTOM CTPaTETiYHOTO YIPaBIiHHSI, pPOJb
AKOTO TIOJIATaE y 3a0e3nedyeHHi 30aJaHCOBAHOCTI Ta CHHEPrii 1HCTPYMEHTapiro
PO3BUTKY y JOBIOCTPOKOBIA TEPCHEKTHBI, 3Ba)KalOYM HA BHYTPIIIHI Ta 30BHINIHI
YMOBH JIOCSITHEHHS TIepe10auyBaHOr0 pUHKOBOTO edekTy [3].

B yMmoBax nuHaMiYHUX PUHKOBHX 3MIH BUpIIIAIIbHE 3HAYEHHS JIJIS M1ITOTOBKU
Ha BHUXIJIHOMY €Tarll po3poOKHM MAapKETHMHIOBOI CTpaTerii Mae OIlIHKa MOXJIUBOCTEH
peamizamii cTparerii, BU3HAYeHHs i METH, MEpPEAyMOB Ta 3aBJaHb. Po3poOka
CTparterii nepenbdadyae CTBOPEHHsI TBOPUYOi KOMaHAM Ta BU3HAUYEHHS BIOB1IaJIbHOTO
3a (popMyBaHHsI CTpaTerii MEHEKepa, a TAKOK BCTAHOBJICHHS 00OMEXyBaJIbHUX YMOB
(BapTICTh PO3pOOKH, TEPMIHH, OOCSATH TOIIO) CTOCOBHO Tpolecy (GOpMyBaHHS
ctparerii. dDopMyBaHHS MapKETUHIOBOI CTpaTerii MiANpPUEMCTBA Oa3yeThCcsl Ha
aHaii31 HOTOYHOI PUHKOBOI CUTYallli, 30KpeMa BCTAHOBJIEHHI CTAHY TAKUX SBUII, SIK:
11eHTU(IKaIls UITbOBOTO PUHKY; TEHACHIIT MPOIMO3HIiI Ta MOMUTY Ha MOCIYTH 1
po0OOTH, a TAKOXK MPOIYKIIIIO, IKY BUPOOIISIE MIANPUEMCTBO, OJIU3bKY 32 CIOKUBUYUMU
GyHKUISIMU 200 aHAJOT1YHY NPOAYKIIIO (TOBAPU-3aMIHHUKH); KOHKYPEHTHI YMOBH
(iHu, oOcsiru peanizailii, aCOPTUMEHT MNPOAYKIlli, poOIT Ta TMOCIYT, Pe3yJbTaTH
JISTBHOCTI TOIIO); KUTBKICTh CMOXKMBAUiB MPOAYKIIii, poOiT Ta mochyr (ICHyIOYHX Ta
MOTEHIIIHUX); CTPYKTYpa PUHKY MPOAYKIii, pOOIT Ta MOCTYT.

BpaxoByroun 0COOIMBOCTI Cy4acHOro CTaHOBHINA (BOEHHUW CTaH, B
MOJANBIIIOMY TIOBOEHHa Bi0yAOBa), BHU3HAEMO, IO MIJMPUEMCTBA B YKpaiHi
(GYHKIIOHYIOTh B CKJIQJHMX TOJMITHYHMUX Ta EKOHOMIYHUX YyMOBaxX. 3a TaKHX
0o0CTaBHH, TOJIOBHUMH TMpiopUTeTaMu (POPMYBaHHA MApPKETHUHTOBOI CTpaTerii
MIPUEMCTBA MAIOTh CTaTH OPIEHTAIlI HA PO3YMIHHS TIPOOJIEM PUHKOBOT TOBEAIHKU
areHTIB Ta  B3a€EMOBIJHOCHMH 3 HHUMHM; 3POCTaHHS NPOJYKTHUBHOCTI TIpali Ha
MIJIPUEMCTBI BHACHIZIOK 3aCTOCYBAaHHS 1HHOBAalld B TEXHIUHIM, TEXHOJOTIYHIH,
KaapoBii Ta 1HQOpMalllHIi cdepax; po3MUpPEeHHS PUHKIB 30yTy 1 aCOPTUMEHTY
MPOJIYKIIi, 110 BUITYCKAETHCA, Ta MOCHYT 1 pOOIT, K1 HAAAIOTHCA ClIoKUBadam. Bapto
PO3YMITH, IO OJHHM 3 OCHOBHMX 3aBJIaHb MApKETHHIOBOI CTparterii Ik OCHOBHOI
dbopMH  BTIJIEHHS CHUCTEMH CTPATEriyHOrO0 MApPKETHMHTOBOIO IIJIAHYBaHHS €
3MEHIICHHS PU3UKY MPUUHSTTS TOMUJIKOBHUX YIPABTIHCHKUX PIIlICHb.
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PO3POBKA MOJEJII ®YHKINIOHYBAHHSA INIATNTPUEMCTB
TYPUCTUYHOI I'AJTY3I B YMOBAX INAHJAEMII TA IOCTKOBIJJTHOI'O
CBITY

Po3pobka wmoneni ¢yHKIIOHYBaHHS MIANPUEMCTB TYPUCTUYHOI Traiy3i B
YMOBax MaHAEMIi Ta HOCTKOBIJHOTO CBITYMY Ma€ BEJIMKE 3HAUEHHS, TaK K MaHAEMis
MPOJIOBXKYE (DOPMYBATH TPAEKTOPIIO PO3BUTKY CBITOBOI €KOHOMIKH. OUIKY€ThCA, 110
B 2021 porii piBeHb €EKOHOMIYHOT aKTUBHOCTI B KpaiHaX 3 pUHKOM, 10 (POPMYEThCH, 1
€KOHOMIKax perioHy, II0 pPO3BUBAIOTHCS, MIABUIIUTECA Ha 5,5%. lle Bume
MOYaTKOBOTO MPOTHO3Y BHACHIIJOK AaKTHUBHIIIOTO, HIXK OYiKYyBaJIOCS, BIJIHOBJICHHS
30BHIIIHBOIO TMOMUTY 1 HAaBITh 3MILHEHHS BHYTPIIIHBOIO TMOIMUTY 3aBISKH
BaKIMHAIlli HACEJIEHHS Ta 3axoJaM MIATPUMKH €KOHOMIKkU. [Ipore oTpumanuit
EKCIIOPTOM IMITYJIbC BXKE€ CJIa0IIa€e, OCKUJIBKM y CBITI MOIIMPIOIOTHCS arpecHBHIIII
mramu COVID-19, mio 3araapbMyBano BIJHOBJICHHS BHYTPIIIHHOTO momuty. Kpim
TOr0, LUEHTPAJIbHOIO TEeMOIO (YHKIIOHYBAaHHS HIANPUEMCTB TYPUCTUYHOI Taiy3l €
KOHKYPCHIIiS, OJJHa 3 TOJOBHHUX YMOB BIICBHCHOT'O BIJIHOBJICHHS €KOHOMIKH ITiCJIS
HaHaeMil Ta CTaJoro JOBrOCTPOKOBOIO €KOHOMIYHOTO 3pocTaHHs [1]. 3Baxaroun Ha
IIPOJIOBKEHHS TMaHAEMil, BIJICYTHICTh PIBHOTO JOCTYIy /10 BaKIMH Ta HEOaXKaHHS
HACEJICHHS BaKIIMHYBAaTUCS 3QJMIIAEThCS BKpall HEBU3HAYCHWM. BiIHOBICHHS
€KOHOMIKHM (DYHKIIIOHYBAaHHS MiANPUEMCTB TYPUCTUYHOI raiy3l CyImpOBOIKYBAIOCS
CTPIMKUM MPUCKOPEHHSAM 1HQIAMIT Ta 3aJMIIAETHCA BPA3IMBUM IS (DIHAHCOBHX
MOTPSCIHb, SIKI MOXYTh OYyTH CIPOBOKOBaHI HECIOAIBAHUM IOCHJICHHSIM YMOB
KpEIUTYBaHHS Ha 30BHIIIHIX PUHKaX a00 pI3KMM MiJBUUICHHSM HEBU3HAYEHOCTI
€KOHOMIYHOTO KypCy Ta TOCHUJICHHSIM TeomoMiTuYHOi Hampyru. HesBaxaroum Ha
BITHOBJICHHSI CBITOBOi €KOHOMIKM Ta 3pOCTaHHsS o00cAry BUPOOHHUIITBA, SKE
ouikyBayiocsi y 2021 porri, ctpumyBanss nangemii COVID-19 3anumaetscst oqHUM 13
3aBAaHb MIANPUEMCTB JaHoi ramysi [2]. Ha mouaTky manmemii CTpiMKe MOITUPEHHS
3aXBOPIOBaHHS, a TaKOXX OOMEXKECHHS Ha TEpPeCyBaHHS Ta PEKHUMU CaMOI30JIAIIII,
BBEJICHI JUIsI TOTO, 100 3YMUHUTU BIPYC, BUKJIMKAIM PANTOBI IMIOKU MPOIO3HIIII Ta
MOMUTY, IO TMPOSIBIWJIKCS y CKOpPOUEHHI O00CsATY BUPOOHUIITBA Ta 3HIKCHHI
MPOYKTUBHOCTI. KOHKYPEHITisl € IEHTPAITbHOI0 TEMOIO, OCKUIBKH BOHA aCOIIIOETHCS
3 JWHaMIYHAM pPO3BUTKOM, Ja€ MiJNPHEMCTBAM CTUMYIW O BIPOBAIKEHHS
iHHOBAIII¥, MOTUBY€E e(DEKTHBHIII MiAMPUEMCTBA JI0 TOTO, OO BUXOIUTH HA PUHOK 1
pOCTH, 1 TIpU LOMY CIPHUSE€ BUXOAY 3 PUHKY THX, XTO MeHII edektuBHHA. Komm

33



€KOHOMIKM TOYHYTh BIJHOBIIOBATHCS Tmichsi Kpusu, Bukiukanoi COVID-19,
HEO0OX1THO 3abe3neunTr (opMyBaHHS KOHKYPEHTHOI'O JIJIOBOTO CEpPEIOBHUINA, IO
CIIpHSIE TTEPEPO3IOLITY PECypCiB Ha KOPUCTh HAMOUIBII MPOAYKTUBHUX MiANPUEMCTB,
TOOTO 3almyCTUTH TIporiec "TBopdoro pyhHyBaHHA" .[l1]. MoxnauBo, IpiOHUM
HIITPUEMCTBAM Bakuye BIIPOBA/KYBATH HOBI TEXHOJIOT1l 4u Ol3HEC-MOJENi, Y HUX
MEHIIIE IIAHCIB HAa OTPUMAHHS JEPXKABHOI MIITPUMKH, Y TAKOMY pa3i KOHIICHTpALlis
Ta JOMIHYBaHHS BEJIMKUX MIIMPHUEMCTB MOXKYTh 30UIBIIUTHCS, 110 MOXKE IIe O1IbIIe
OOMEXHUTH KOHKYPEHIIII0 caMe€ B TOM MOMEHT, KOJM BOHA HAaWOLIbII MOTpiOHA AJIst
MPUCKOPEHHS BIAHOBJICHHS MiJMPUEMCTB TypUCTHUHOI ramysi. [langemis cnpaBuia
CWJIbHUH 1 AudepeHIiioBaHi BIUITMB Ha MIAIPUEMCTBA, Y Pe3yJIbTaTi Yoro ApiOHII
1 MOJIOAIII KOMIAHI1 CHJIbHIIIE MOCTPAXKIAIH BiJ KPU3HU, HE 3MOTJIM BiTHOBUTH OOCST
OpofaXiB TMmichsi mo4yaTkoBoro o6Baimy. Kpusum MOXyTh po3opsatd 6arato
MIIIPUEMCTB, aJi¢ BOHM HEPIAKO IMO3UTHBHO BIUIMBAIOTh, BUKOHYIOUM (DYHKIIiO
ounteHHs. [le miaTBepKyeThest pakTamu, iK1 CBIIYATH MPO T€, IO MiJ] Yac KPU3H,
cupuunHeHoi COVID-19, cTaBcs nepepo3no/ija eKOHOMIYHOI aKTUBHOCTI HAa KOPUCTh
OUTBII MPOAYKTUBHUX MIIMPUEMCTB, OCOOJIUBO y KpaiHaxX 3 OLIbII KOHKYPEHTHUMU
punkamu. KpiMm Toro, y 61J1bIl MpOAYKTUBHUX MIMPUEMCTB OyJia BUIA WMOBIPHICTh
ajanTarlii 10 KpU3u 3a paXyHOK PO3IIMPEHHS MisUIbHOCTI Ha 0a3i Mepexi [HTepHeT Ta
TICpEBEICHHS MPaIliBHUKIB Ha BignaneHy poooty [3]. Hackinbku CTIHKMM BUSBUTHCS
NEepPepo3NoALT  €KOHOMIYHOI aKTHBHOCTI Ha KOPHUCTh OUIBII MPOTYKTUBHHUX
MIAIPUEMCTB, 3aJIeKaTUME BIJ TOrO, YU 3MOXYTh 3pOCTaTH MPOAYKTUBHIIII
MIAIPUEMCTBA 1 YM MIAYTh, 3pEIITON, MEHII mnpoayktuBHi. Lo xapakrepHo, y
KpaiHax 3 OUTbII KOHKYPEHTHUMHU PHUHKaMU Ta OUIbII MNPOAYMAHOK E€KOHOMIYHOIO
MOJIITUKOIO, WO 3a0e3leyye 3axHCT KOHKYPEHINl, y pe3yJbTaTl 4YOro TaKHii
MEepPEPO3NOJALT PECYPCIB Ha KOPUCTh OLIbII MPOAYKTUBHUX MIAIPHEMCTB OYB 1€
MOMITHIIIMM. Y TOM ke yac ypsau OaraThbOX KpaiH peajizyBaju MaKeTH 3aXO[1B
3arajgbHOI MIATPUMKH €KOHOMIKH, SIKI MOTJIM ONEpPATUBHO BPETYIIOBATH MOYATKOBI
e€KOHOMIYHI Hacaigku kpusu, cnpuunHeHoi COVID-19, ta Hamatu mignmpueMcTBam
HEBIJIKJIAJTHY TOTIOMOTY, 00 3aXUCTUTH iX BiJl HAUCWIBHIMIMX BIUIUBIB. OCKUIBKH
3arajbH1 3aX0/M MATPUMKH, PeaTi30BaHl Ha MOYATKY KPU3U MPUIMaIKCS Ha KOPUCTh
MEHIIT TIEPCTIEKTUBHUX MIAMPUEMCTB HE3aJeKHO BiJ PIBHSA 1X 1HHOBAIUWHOCTI /0
MOYaTKy KpHW3W, BOHU MOXYTh MAaTH JIOBFOCTPOKOBI HETAaTHMBHI HACHIJIKH IS
KOHKYpEHLIi Ta 3pocTaHHs. Take cepeJoBHILE € 3alOPYKOI0 aKTUBHOTO BITHOBJICHHS
€KOHOMIKH, CTIMKOCTI 1O MaMOyTHIX KpH3 Ta CTAJIOr0 €KOHOMIYHOTO 3pOCTaHHS
MIIIPUEMCTB TYPUCTUYHOI raidy3l B yMOBaXx MMaHIEMIi Ta MOCTKOBIIHOTO CBITY.
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PO3POBKA PEKJIAMHOI KAMITAHII TA HAIPSIMU
BIIPOBAJI)KEHHS B YMOBAX IHOOPMAIIMHO-THHOBAIIIHHOI'O
CYCHIUIIBCTBA

Po3pobka peknamMHOi KaMIlaHii Ta HampsMU BIPOBAKEHHS B yMOBax
1H(OpMaIiHO-IHHOBAIIHHOTO CYCHIJIBCTBA 3BOJUTHCA J0 PO3POOKM 3aXO[IB, SKi
BIJIPI3HSIOTBCA 3a TakuMu Kputepisimu: 1. Ilo o0'ekTy mpocyBaHHS — IMIJKEBa YH
pekiiama ToBapy. Y MEpIIOMY BapiaHTI BUCBITIIOETHCS TOProBa MapKa, KOMITaHis
3arajoM; y APYroMy pOOUTHCA aKIEHT Ha ICHYIOUOMY 4YM HOBOMY ToBapl. 2. 3a
UUIAMU — BHBEJEHHA MPOAYKIlI PUHOK, 30UIbIICHHS 30yTy TOBapiB/MOCIYT,
NIATPUMKY AUHAMIKM TpojaxiB. 3. 3a OXOIUICHHSM — JIOKajJbHa, pErioHajbHa,
HaIllOHAJIbHA, MDKHApPOJHA peKjIaMHa Kammadis. 4. 3a UUIbOBOIO ayJIUTOPIEI0 —
kiHieBl cnoxuBaui npoxaykiii (B2C), cerment B2B, 3mimani I[HA. 5. 3a
BUKOPHCTOBYBaHMUMH 3aC00aMM — KOMIUIEKCHA peKjaMHa KOMMaHis. Y mepuomy
BapiaHTI BUKOPUCTOBYETHCS HAO1p IHCTPYMEHTIB MTPOCYBaHHS, Y APYrOMY OJIUH 3aci0.
6. 3a TpuBaliCTIO — KOpOTKOCTpokoBa (mo 30 nHiB), cepeanboctpokoBa (1,5-6
MICSIIIB), JOBrocTpokoBa (Oinbiie miBpoky). 7. Ilo akTUBHOCTI BIUIMBY —
inTeHcuBHICTH PK MOke 3pocraTh, cnanat uu y ogqHomMy miamasoni [1]. o mineit PK
BIJTHOCSITH pO3pOOKY 3aXO0/IIB IiJ Pi3HI 3aBJaHHs, 3a1yCK, aHANTUKY €PEKTUBHOCTI 3
OIIIHKOIO Ta HEOOXITHUMH KOPUTYBaHHSMH. PO3risiHeMO MOKJIaHINIE 11 MyHKTH: 1.
3aBgaHHs (LUI1): peKJaMy BUKOPUCTOBYIOTH JJIsi BUBEACHHsS OpeHAYy Ha PHHOK,
MPE3CHTALlII0 HOBOTO MPOJAYKTY YHM TOProBOi MapKH, HIATPUMKY MOCTIHHOI
MPUCYTHOCTI Yy HIllll, COLIaJIbHI, KOMEPILIHHI MNpPOEKTH. Y TEepIIOMY BHMAAKY
BUKOPHUCTOBYIOTh YC1 IHCTPYMEHTU MAapKETUHTY: OpeHAyBaHHS, MO3UIIIOHYBaHHS 1]
I[IA, mpocyBaHHA TpOTAroM 3-6 MICSIIB Yy BCIX Melia KaHalax 3 MOCTYIOBUM
3HIDKCHHSIM TpuUcyTHOCTI. [Ipe3eHTtariss mpoayKIlii CHUpAaETbcsi HA MapKETHHTOBI
TOCHiKEHHST (TepMiH TipocyBaHHS 2-4 TwkHi). [IpUCYTHICTP Hajg PUHKOM
CTBOPIOETHCSI 3 JOMOMOTOI0 PI3HMX aKIliid, OOHYCIB, PO3MpPOAaXiB. 3a3BUYAll IIe
KOpOTKi 3a yacoMm 3axonu. 2. [IpoBenenns PK. SIkmio ommcaTtu Bci fii, TO OCHOBHI
OPUHIIMIM TaKi: 3HATH, 110 ¥ KOMY CKa3aTH; BUPIIIUTH, SK 1€ 3pOOUTH HAWMKpAILE;
JIOHECTH Te, 10 Oylo 3aaymMaHo; OWIHUTH e(eKTUBHICTh. 3. OIlliHKa pe3yJbTaTiB,
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kopuryBaHHs. 4.BinnoBigHo metu PK Bimpi3HSAIOTBCS 32 3aydeHHSIM YYaCHHUKIB J10
npouecy. Hanpuknan, pexkiamomaBenp IUJIaHye OIOJKET, 3aTBEP/UKYE KaMIaHio,
oIiauye MPOCYBaHHS y Mejia KaHanax [2]. BupoOHHMK BHKOPHCTOBYE iH(pOpMAIlio
3aMOBHHMKa JJII CTBOPEHHs pekiamMu. Po3moBcromkyBau 3aliMaeTbcs MPOCYBAaHHSIM
KpeaTuBiB puUHKY. Ofep>KyBad — CIOXKHMBAa4 BUPINIYE: 1IKaBa YK HI pekiama, Kymye
Yyl Kynye ToBap. Pekilama BKJIIOYa€e KulbKa CTaii, MOYMHAIOYM 3 MOCTAHOBKH
3aBJIaHHS JIO aHAJ3y PE3yJIbTATIiB IIsUIbHOCTI. JleTanbHO Mpoliec CTBOPEHHS KaMIlaHii
3 MPOCYBaHHS MPOIYKTY/TIOCIyTH Ma€ Takuid BUrisiA: 1. Curyariiinuii anamni3. Ha miit
cTazii MPOBOAUTHCS MApKETHMHIOBHM aHaji3 PUHKY, LUTbOBOI ayautopii. daxisii
BH3HAUalOTh MMo4aTkoBi 3HaHHSA L[A mpo ToBap, mo mpocyBaeTbcst abo OpeHp,
aKTUBHICTh KOHKYPEHTIB, MEpCIEeKTHBU Himi. Bce 1me no3Bonsie po3poOutu
MOYaTKOBY KOHIEMIII0 Ta CTpaTeriio po3kpydyBaHHsA. 2. Po3poOka ctparerti.
B3siBIIm 3a OCHOBY pe3ynbTaTd JOCTIIKEHb HIIIl Ta KOHKYPEHTIB, MapKEeTOJOTH
CTBOPIOIOTH IIIaH Aid. BiH BKIIFOWa€ TOYHE BHU3HAYEHHS IIUJICH KaMITaHii, TEPMIHIB,
IHTEHCUBHOCTI, (D1HAHCOBUX BIIMBaHb. 3. Pexiiamua kammanis. HacTymHuii eramn micis
CTPAaTEriuHOro IMJIaHyBaHHSA — PO3poOKa KOHUENIII], [0 BKIIOYA€E 3arajbHE YsSBIICHHS
npo BCi 3ax0.H, iei Ta aprymenrarntii PK [3]. Ha ocHOBI MapKeTHHTOBUX JOCITIIKCHD
CTBOPIOIOTHCSI MAKeTH, ay/aio- Ta BiJ€O Mpe3eHTailii, 0aHepu Ta iHIIA MPOAYKIIis. 4.
Peanizaiiss mpoexty. Ha 1npomMy erami TrOTYIOThCS Marepiaid pO3MIIIECHHS Ha
pEKJIaMHMX HOCISIX, OOpaHMX Ha CTaAll IUIaHyBaHHS CTpaTerii MpOoCyBaHHS.
BianoBinHO 10 MeaiaruiaHy 3aKylOBYIOTbCS Miclisl B ra3zerax, yac edipy Ha Th Tta
paalo, BUKOHYEThbCS JpyK mnojirpadiunoi npoxaykiii. PaxiBui 3 BIPOBAIKEHHS
KOHTPOJIIOIOTH MPOIEC PO3KPYUYBaHHS, OpraHi3alliio 3aX0/iB. 5. AHaII3 pe3yJbTaTiB.
PeknamHa kammnanisi aHanmizyeTbcs Ha e(ekTuBHICTh. (DaxiBii NEpeBIPSAIOTH: YU
BUPIIICHO 3aBJaHHS CTPATEriuHOTO IUIAHYBaHHS, SIKI KaHAIW JAl0Th MO3UTHBHUN
pe3ynbTar, a SKi HEOOXIJTHO MOJEpPHI3YyBaTH 4YM BIJKIIOYATH. [l aHamITUKH
BUKOPUCTOBYIOTh JIaHI JIOCHII>KE€Hb, [HTEpHET-CepBICHM, MOHITOPUHI CHUTYyaIlii Ha
punky. 6. KopuryBanus PK. Ilicis po6oTu Hajm moMuiakamu, peKJiaMHa KaMITaHis
HIITA€ThCS KOpeKIlli. BHOCATbCA 3MIHM Yy TO3HMIIIOHYBaHHS, BI3yalbHUN 00pa3,
CJIOTaH, CTpaTerito mpocyBaHHA. TakoX pO3MOAUIIEThCS OFOHKET OLIbI edeKTHUBHI
KaHaiau. TakuM YMHOM, OCHOBHUMH [JIHOBUMH 0COOaMHU €: PEKJIaMOJaBellb,
BUPOOHUK, PO3MOBCIOKYBad Ta OJACP)KyBad peKjIaMu. Y IIMX TMEPCOHAXIB PIi3HI
¢bynkuii Tta 3aBmanns: 1) PeknmamomaBens — mpojaBelb MPOAYKINi, BUPOOHUK,
opranizaiis. OcHOBHiI (yHKIIT — BHU3HAUCHHS O00'€KTa pekiamu, I[JIaHyBaHHS
O10/KETy, MIArOTOBKA BUXIJIHHMKIB TOBAapY, KOHCYJbTYBaHHS, 3aTBEPIKEHHS pOOIT,
omnara. 2) BupoOHuK — Au3aliHepchKa areHuis, gppiiancep. Y 3aBIaHHS BUKOHAaBLS
BXOJIUTh MIArOTOBKA i1H(OpMalii 3aMOBHUKA [JIsl PEKJIaMyBaHHsS BCTAHOBJIEHUMU
KaHajamMu mpocyBaHHsA. 3)  PosmoBcromkyBau — peklaMHE YH MAapKETHHTOBE
areHTcTBO. DaxiBili 3aliMalOThCSA MPOCYBAHHSAM pekjiaMu pUHKY. Jlo 00OB's3KiB
pPO3MOBCIO/IKYBaua BXOJIATh B3aemofis 31 3MI, 3aMOBHUKaMH MpPOCyBaHHS,
APYKapHSMU Ta IHIIUMHU YYaCHUKaMU pUHKY [4].
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IHHI im.}FO.M.I1loTebni 3HY
Hayxk. xep.: a-p ¢inoc. Hayk, mpod. Boponkosa B. I'.

HAIIPSIMHU PO3BUTKY CKJAJOBUX IU®POBOI CTPATETII:
TENEPIIIHE I MAUBYTHE

Cepen cknanoBux HUGPOBOI CTpaTerii Ha Cy4aCHOMY €Tarll CJiJl BUAUIUTH
YOTUpU HamnpsaMH: 1) 1HTEpHET peueil; 2) BelauKi AaHi; 3) XMapHI TEXHOJOTI; 4)
MTY4YHUH 1HTeNneKT. KoxeH 3 uX HanpsMiB J00pe BIIOMUM, ajie iX HOBE MO€IHAHHS,
B)KE€ CIIPUYMHMIIO HOBY TEXHOJIOTIYHY PEBOMIONI0.. 1. [HTepHET peueit - e
BIJICTEKEHHSI, MOHITOPUHI 1 KEpyBaHHA MUIbSpJAMU PIZHUX peEYei, BiA SKUX
3alIeKUTh aBToMatm3ailig 1 podoTtorexHika. lllonalimenmie 60 MITBAPAIB PI3HUX
eJIEMEHTIB OyJIyTh KOMYHIKYBaTH B iHTepHEeTI 10 2025 por, a no 2030 poky 1ie
yucio 3pocte A0 130 MuTbsSIp/iB 3aBAsSKH KaOeTbHOMY i’ €IHAHHIO 10 1HTEPHETY
a0o mpucTtposM pamiodactotHol ineHtudikamii (RFID). I1Ii kpuxitHi uwrm,
3aBOUIBIIKY 3 TIIAHKY, 3 HEBEJIMKOK aHTEHOIO, TOTPIOH1 /JIsl )KUBJICHHS PUCTPOIO
Ta NpUMaHHs, a, 32 TOTPeOU, epeaBaHHs JAaHuX. Tak, IMOPOKY BUKOPUCTOBYIOTh
yxke mnoHan 19 wminespaiB HoBux RFID-mpuctpoiB, 3akparuieHHMX A0 OASITY B
Mara3uHax, 10 aKyBaHb MPOAYKTIB XapuyBaHHS, 3aC001B TpPaHCIOPTYBaHHS TOBapIB,
CBIACHKHUX 1 JIOMalIHIX TBapUH, KBUTKIB 1 TACHOPTIB. BUIBIIICTh 3 HUX OJJHOPA30B1 U
iCJIsE BUKOPUCTAHHS MOTPAILIAIOTh Y cMiTHUK. Kommanis Airbus mo3Haunina HUMU
1,5 minbiloHa KOMIIOHEHTIB, SIKI BUKOPHCTOBYE Y CBOIX HaWCYyYaCHIMIMX JiTaKax.
RFID — ue Bxe puHOK 3 12 minbspiaMu J101apiB Ha PiK, IO COPHUSIE MIABUIICHHIO
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e(pEKTUBHOCTI, 3MEHIICHHIO HECIPABHOCTEW, 3MEHILIEHHIO KpPaai’KOK TOBapiB Ta
KUJIBKOCTI JIFOACBKUX MOMUIOK. [le 03Hayae, 1m0 po3apiOHUii MpoAaBelb OASITY MOXKE
3a JIOTIOMOT'OK0 MOOLIRHUX 3aCTOCYHKIB IOKa3yBaTH «KHBI1» JIaHI PO PO3MIpH Ta
KOJIbOPU OJIATY W aJpecu Mara3uHiB, KOJIM KJIIEHT i/ie B Mara3uH, TO 3Ha€, e oMy
3HaiiTH noTpiOHui oasr. RFID MaroTe oOMexeHHs: X CKJIaJHO BUKOPUCTOBYBATH 3
MPOJAYKTaMU XapuyBaHHS, OCKUIbKM BOjAa, (ojpra il crajib MOXYTh CTBOPIOBATH
MEPeIIKOIU JIs paJlOCUTHAIIIB, a BIJICTaHb NEpeaBaHHs 3a3BUYAl CTAHOBUTH JIUIIIE
MeTp-ABa. HamiifHimmM € mocTiiiHe mia’€IHaHHSA 10 1HTEPHETY 3 BHUKOPUCTAHHSIM
0€3pOTOBOTO MPUCTPOIO 3 MOCTIHHUM KUBJICHHSM, SK-OT TOMUHHUK abo0 jgamma. Yci
HOBI XOJIOOWIBHUKUA 3HATUMYTh, IO Yy HUX YyCEPEIWHI, 3HATUMYTh IMPO 3MiHY
MOTOJI; yC1 Ta30Bi KOTJIM HAJCHUIATUMYTh BIIACHUKAM Ta CEPBICHUM 1H)KEHEpaM
CTOBIIIEHHS, K KOTJIM BUXOAUTHUMYTH 13 Jamy. JIIOACHKI Tila CTaHyTh YaCTHHOIO
IHTEpHETY, He3BaXKAIOYM HA PHU3UKH JIs 310poB’s. Y 2002 pori kommanis VeriChip
3no0yna minensito y CIHIA na immianrtanito RFID-mpuctpoiB monasM, ane moTim
3’sicyBajocs, 1mo B coTeHb TBapuH 3 RFID-immiantaramu BUHUK pak, 1 KOMIaHis
30ankpyTina. Jlrogu BBogmiu RFID-npuctpoi sk kirodi, mo6 oTpuMaTtu JOCTYIT J10
3ayrHeHuX mpuminieHb. Hiunmii kiny6 Baja Beach Club, mo B Potrepmami,
BUKOpUCTOBYBaB iMIiantatd VeriChip, mo6 inentudikyBatu VIP-epcon Ta
orrauyBatu posxonu. Y IlIBerii uinmyBamucs 4 THC. JIOJICH, a 1Ie O3HAYA€E, M0 1M
Oulbllle HE MOTPIOHI TanepoBl KBUTKU a00 IMJIACTUKOBI TYPUCTHUYHI KApTKHU IS
MOJIOPOXKEH TMOTATOM. Ypsimu 3actocoBytoTb GPS-mpuctpoi, mo0 KOHTpoIroBaTH
3JIOYMHIIB YM MOJITUYHUX AKTUBICTIB, Kl MepeOyBarOTh I JOMAIIHIM apeIITOM.
Te came poOnsATh 1 OaTbku, MO0 3HATH, A€ NepedyBarOTh iXHI JITH. MoxeMmo
OUIKYBaTH Ha IIBUJAKE 3POCTaHHA PI3HUX CIOCOOIB TAEMHOIO CTEXEHHS,
31e01IpIIOro 1e Oyae 30MpaHHs JaHUX 31 CMapTQOHIB 32 JOIMOMOIOI0 MPUXOBAHUX
byHKIIH y pi3HUX 3acTocyHkax. CiiJi OYiKyBaTH, IO B OpraHi3Mi 3 SIBISTHCS
MPUCTPOI 11T MOHITOPUHTY YK KOHTPOJIIO HAJl CTAHOM 37I0POB’s, BU3HAUCHHS PIBHS
IYKPY V KPOBIi, CEPIEOUTTS UM THIINX MOKA3HUKIB 1 111 MPUCTPOI 3aBKAU OyITyTh HA
3B’SI3Ky 3 MeauyHuMHu ycTtaHoBamu. I[lpubmuzno 90% ycix pgaHuX, sKI MH
3reHepyBasid, OyJIO CTBOPEHO 3a OCTaHHI 2 POKHU — 2,5 MUIbIOHU TPUJIHHOHIB OANTIB,
3HaYHA YaCTHHA SKUX 3 IHTEpHETY peuei. TakoK iCHyBaTUME 3arpo3a MOpYIICHHS
Jefali CyBOPIIIMX 3aKOHIB MpOo KOH(DIAEHIIHHICTh. Maibke 2 THCSYl KOMMaHii
Oadath yce, 110 BU poOMTE HA HAUMOMYJSIpHIIIMX BeOcaiTax cBity. HaBiTh sKIIo i
JlaH1 aHOHIMHI, BCE OJTHO 3a JIONIOMOTOIO MEBHUX 1IHCTPYMEHTIB JIETKO 3’5ICYBaTH, XTO
BU, 1[I JaHl YTBOPIOIOTHh YHIKaJIbHMI LM@poBuil ciig npo Bac. KokHe Benuke
pO3CIiyBajJbHE areHTCTBO BUKOPHUCTOBYBAJIO BEIMKI JaHl JJi TOTO, 00 CTEXKUTH
3a JIIOAbMH, BUSIBISITU 3aKOHOMIPHOCTI, 3amo0iratv 3j04MHAaM, pO3KpUBATH iX,
CIoCTepiraTd 3a TOJITUYHOK CHUTYyalli€r. Ko Beduki JaHl MOTpiOHI st
BUSIBJICHHSI TEHACHIIINA, TO MaJli J1aH1 6arato CKaxyTh HaM MPO OCOOUCTICTh Ta €MOIIiT
moauau. [Tonan 90% xopucTyBauiB IHTEPHETY BXE€ BUKOPHUCTOBYIOTH €JIEKTPOHHY
nomrty abo Takux caiitax, sk Facebook, Linkedin, YouTube, Twiter, Insatagram.
XMapHi TEXHOJIOTII CTaHyTh OCHOBHHMM CIOCOOaMHU 3amoOiraHHs BTpPATH JaHUX
OCK1JIbKM aBTOMAaTUYHO CTBOPIOBATUMYTHh PE3EPBHI Kori. bararo xMapHux KoMImaHii
3/IaTHI MUTTEBO CTBOPIOBATU Ta 3aIyCKAaTH KOJIIEHTPHU M KepyBaTU BITHOCHUHAMH 3
kiieHTaMHu. CBIT MOCTYNOBO 3aXOIUTIOE IITYYHUN IHTEJEKT, SIKHH y MalOyTHbOMY
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CTaHE€ MOTYTHIIINM, HDK MPE3UJIEHT OKpemoi kpainu. Komm’iorep 3 HEMpOHHUMU
MepeKaMu BU3HAYa€ MAOyTHIO JTOJIIO JIFOJICTBA, 3YMOBIIIOE IIBHJIKE TEXHOJIOTIUHE
3poctanHs. Jlikapi-poOOTH J1arHOCTYIOTh MOPYIICHHS POOOTH OpraHi3My, MMTYIHUN
IHTENIEKT BUSABISE IIaXpaiiCTBO 3 TUIATE)KaMH, BUSBISE 3JI0YMHUA Ta TIOTOMY,
nependadae IMIMPOKUH CIEKTp TEHHHWX BIIXWIEHb HAaBITh MIPOCTO 3a (POPMOIO
ob6myus moaen. IITydHuid iHTEIEKT MporoHye Ha AMAazon NpoayKTH, K1 MOXKYTh
BaM CII0I00aTHCS, HAJAIITOBYE CTPIYKYy HOBHH JIJISl BalllMX YUTAIbKUAX YIOA00aHb.
JIroncTBO Mae yHIKalIbHY 37aTHICTh MPOAYKYBAaTH TeHiaIbHI Ta IHHOBAIlINHI /1€, 110
MOXXYTh PO3B’s3aTH OaraTo mpoOjieM Ta 3a0e3MeunTH Haile CTaOlThbHE 1CHYBaHHS.
Tox cbOrogHi ciiff CrocTepiraTi 3a TEHJSHIISIMUA PO3BUTKY HHU(PPOBUX CTpATErii,
aHaJli3yBaTH MIBUJAKICTH 3MIH Ta MailoyTHe nudposux texuosnorii. J{o 2050 opoky
icTopis 3adiKCcye 30BCIM IHIINAN CBIT — 3 a0COTIOTHO HOBUM OajaHCOM CHJI, HOBUMH
rI100aTbHUMH KYJIbTYPaMU, HOBUMH 1HAYCTPIaIbHUMU TIraHTaMU, HOBUMH (pOpMaMH
NpaBJIiHHS i HOBUMH COIlIaJIbHUMHU 3BHUKaMu [1].
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EKCHEPTHI CUCTEMH, AAK HPUKJIATHA COEPA 3ACTOCYBAHHAA
TEOPIA IITYYHOI'O IHTEJIEKTY

B ocHOBiI Oyab-siKOi IHTENEKTyaJdbHOI MiSUTBHOCTI IMepedyBalOTh MPOIECU
CHPHUMHATTS, ajanTailii, meperBopeHHs 1 B3aemomii 3 ¢i3uunuM cBiToMm. [1[o0
3pO3yMITH 11 TPOLIECH, BUEHI PO3POOMIIH MTEBHY 1€pAPX1t0 TEOPETUUHUX MOOYAOB.

Ha Hi>kHBOMY piBHI LI1€1 1€papxii — TEOpiss HEMPOHHUX MEPEXK Ta PISHOMAHITHI
QITOPUTMH E€BOJIIOIIIOHI3YIOUUX OOYHUCIICHb. TYT BUBYAIOTHCSA Ta BIOCKOHAIIOIOTHCS
KJIACHYHI CXEeMH ACAYKIli, I1HAYKI[i, TMepeBIpKH ICTHHHOCTI Ta IHIII IMa0JIOHH
JOTIYHUX 1 MaTeMaTUyHUX 1oOynoB. Ha Ounbin BHCOKOMY PpiBHI aOCTpakiii
PO3POOHUKH EKCHEPTHUX CHUCTEM Ta CHCTEM YCBIJIOMIICHHS TMPUPOIHOI MOBH
HaMaraloTbCsl BpaxyBaTH BIUIMB COIIAJbHUX (hAaKTOPIB HA CTBOPEHHS, NEpenady Ta
MiATBEPKEHHSI 3HaHb, aJ)Ke 1HTEJIEKT MPOAYKYETHCS Y CYCIUIbCTBI 1 BUHUKAE Yepes
B3a€EMOJIII0 €JIEMEHTIB CYCIUIbCTBA (KYJIBTYpP, 0COOMCTOCTEH ).

Teopiss MITY4HOTO IHTENEKTY — 1II€ MPOJOBXKEHHS TPAAUINA KIaCUYHOT
EeMITIIPUYHOI HAYKH, YaCTHHA 3arajbHOr0 MUIAXY J0 PO3YMIHHS TOHSTH 3HAHHS Ta
iHTenexTy [1].
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[Tig mTydHUM IHTENEKTOM HaiuyacTile po3yMilOTb TOW HAmpsM PO3BUTKY
KOMIT'IOTEPHOT HAayKH, SIKUA 3aliMa€eThCsl ABTOMATHU3AIEID PO3YMHOI IMOBEIIHKH.
TeopeTnyHi Ta NpUKIAAHI TPUHIMIHN, HA SIKI B MEPIIy YEPry CIHUPAETHCS Teopis
MITYYHOTO 1HTEJIEKTY, 3BOJATHCS J10:

1) cTBOpEHHS CTPYKTYP JIaHUX, 1110 BUKOPUCTOBYIOTHCS ISl IOJJaHHS 3HAHD;

2) noOyA0BHU aITOPUTMIB 3aCTOCYBAHHS LIUX 3HAHB;

3) 3acTOCyBaHHSI MOB Ta METOJIUK IIPOrPAMYBaHHSI, 1110 BUKOPUCTOBYIOTHCS Mij1
Jac peaizallii airfOPUTMIB.

Po3po0OHMKIB cHCTEM INTYYHOTO 1HTENEKTY HaNOUIbIe XBUIIIOIOTH Bl
MpoOJeMU — MPECTaBICHHS (YA TOJAHHS) 3HAHB 1 MONIYK, TOOTO CHCTEMaTHYHHUI
Heperisii MpoCTOpy CTaHIB 3ajaul a0o, IHIIMMHU CJIOBaMH, ajlbTEPHATUBHHUX CTaJii
po3B’si3yBaHHS 3ajayil. [IpuHariiHoO 3ayBa’kMMO, IO TMOPIBHAHHS Ta OILIHIOBAHHS
aNbTEpPHATUB € OJHUM 3 HaWOUIbII TUMOBUX 3aBJaHb, IO MOCTAE Y ISUIBHOCTI
excrepTHUx rpyn. ToMy i He ITUBHO, 110 pO3pOOKa Ta BIPOBAIKEHHS E€KCIIEPTHUX
CUCTEM € BaXJIMBOIO Ta MPAKTUYHO 3HAUYYLIOK IISHKOK 3aCTOCYBaHHS TEOpid
HITYYHOTO THTEJEKTY.

ExcriepTHe 3HaHHS — L€ NOEJHAHHA TEOPETUYHOTO PO3YMIHHS MpoOJIeMu 1
HAO0Opy €BPUCTUYHUX TMpaBWJI Ui 11 BHUpilIeHHA. SIK TIOKa3ye TpaKTHKa,
YVHIBEPCAIbHUX EBPUCTUYHHUX TMpaB HE ICHye. BupoOieHi Ha OCHOBI 3HaHb,
cnenudivYHUX U1 IEBHOT IPEeIMETHOI cpepu, 111 MpaBuiia €, 3a3Bu4ai, eheKTUBHUMU
y BIAMOBIAHUX MPAKTUYHUX TaTy3sX.

VY Ham yac eKCIepTHI CUCTeMH PO3B’S3yIOTh 3a/adl B TaKUX Taly3sX, fK
MEJIMIIMHA, OCBITa, OI3HEC, AW3aifH, HAyKOB1 JTOCHI/UKEHHS Ta 1H. barato mMeToamk
€KCIIEPTHUX CHUCTEM, 1110 BUKOPUCTOBYIOTHCS CHOTOJIHI, TIEI0 YH IHILIOIO Miporo Oyin
po3pobuieHi B pamkax npoekty MY CIN.

[Tporpama MY CIN 0Oyna po3po6iena y Crerdopai B cepenuni 1970-x pp. [1].
Po3poOHuky mporpamMu OAHMMH 3 TEPIIUX 3BEPHYJIUCH 10 MPOOJIEMH MPHUHSTTA
plllleHb Ha OCHOBI HEHaJ1iHOI a0o0 HeAocTaTHHOI i1H(opmarlii. 3a JI0MOMOIo
cnenupivHol 7151 IPEeIMETHOI CpepHr CTPYKTYPH JIOTIKM YNPABIIHHA 1 KPUTEPIIB AJIs
OI[IHKU HAJIWHOCTI CBO€T pOOOTH IporpaMa SICHO 1 JIOTIYHO MOSICHIOE CBO1 BUCHOBKH.

Haifuacrime ekcnepTHi CHCTEMHU TMPU3HAYAIOTBCSA JJIsS 3TIMCHEHHS TaKUX
byHKITIH:

1. Inarepmpertariiss — QopmMyBaHHS BHCOKOPIBHEBUX BHCHOBKIB 3 HaOOpy
MIePBUHHUX JTaHUX.

2. I[IporHo3yBaHHs — nepe0aueHHs] MOKJIMBUX HACIIJIKIB TOTOYHOT CUTYaLli.

3. JliarHOCTHKa — BU3HAYCHHS NMPUYMH HA OCHOBI HassBHUX CUMITTOMIB.

4. TlpoexTyBaHHS — BHU3HAUYEHHS KOH(QIrypamii CHUCTEMH, WO BIANOBIJIA€E
MOCTaBJICHIM METI Ta yCIM MPOEKTHUM OOMEKEHHSIM.

5. TlnanyBaHHS — BW3HAYCHHS TMOCHIJIOBHOCTI MiW ISl JOCSITHEHHS METH 3a
3aJJaHUX MMOYaTKOBUX YMOB Ta YACOBUX OOMEKEHbD.

6. MOHITOPDUHT — TIOPIBHSHHSA CIOCTEPEKYBAaHOI TMOBEIIHKHM CHCTEMH 3
OY1KYyBaHOIO.

7. YrpaBiiHHS ITOBEIIHKOI CKJIAJHOTO CEPEIOBHIIA.
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BaxnuBo Bi3HAUMTH, 110 OUTBIIICTh €KCIEPTHUX CHUCTEM OYyJM CTBOpEHI AJs
BUPIIICHHS THUX 3aBAaHb, JUIS SKHX YITKO BH3HAYCHO €(QEKTHBHICTh CTpaTerii
OPUMHATTS pilleHb. 3aBAaHHS, W0 XapaKTePU3YIOThCS HEYITKOIO OCHOBOIO
«3I0pPOBOTO TIIYy31y», 3aco0aMu EKCIEPTHUX TEXHOJOTIA po3B’si3aTh HabaraTo
BaXKye.

OcHoBHI TpO0IEMHU, SIKI TTPU I[LOMY BUHHKAIOTh, TaKI:

1. He3natHicTh HaiaBaTH OCMUCIIEH] TTOSICHEHHS.

2. TpyAHOIII i1 Yac TECTYBaHHS.

3. HeMoxnHBiCTh CAMOBIOCKOHAJICHHS Ta CAMOHABYaHHSI.

4. HemocTtaTHi THYYKICTh Ta aJJaITUBHICTH JI0 3MiH.

Jliteparypa
1. Teopis mpuitHsaTTs pimens / M. I1. bytko Ta i1. Kuis : H{YJI. 2018. 360 c

Jepsidina Tersana
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HANPAMMU YIIPOBAJIKEHHSA KOHUENIIIT HR-TEXHOJIOI'IA B
YIIPABJIIHHI TIOACBKUMU PECYPCAMHA

TexHONOT1YH1 IPOPUBHU B YIPABIIHHI JIOACEKHUMHU pecypcaMu (POKYCYIOTbCS Y
koHueniii HR-TexHomori#, sika BKIIF0Ya€e HACTYITHI HAIIPSIMH.

1. Tlepexim Bix aBrOoMaTu3amii g0 TpoaykTuBHOCTI. bararo pokie HR-
TexHoJorii ¢oKycyBanucsi Ha aBTtoMaru3allii Ta iHterpamii HR-mpaktuk. Ile
BKJIIOYAJIO OHJIAWH-CUCTEMH PO3PaxXyHKY 3apoOITHOI TUIaTH, BEIECHHS KaJpOBOIO
TIJIOBOJICTBA, YIIPABJIIHHS HABYAHHSIM, 3JIy4CHHS PE3IOME, ITPOBEICHHS CITIBOECI]T Ta
HaliMy IepCcoHaly, aTecTalilo, OLIHKY, BUHAropoay, MeHemxmeHT. Ha 3axigHomy
PUHKY TIPEACTABICHHUN IIMPOKUN CIIEKTP XMAapHUX CHCTEM YIPABIIiHHS MEPCOHATIOM 1
omm3bko 45% xommaHiii  chOKyCOBaHO Ha aBTOMaTu3allii 0a30BUX MPOIECIB Ta
aBTOMaTH3alllil.

2. YIOCKOHAJIEHHSI CHUCTEM YHPABIIHHS JIOACBKUMH PeCypcaMu MPONOHYIOTh
CUCTEMHU YIOpPABIIHHSA [EPCOHAIIOM, MPOrpamMu PO3PAXYHKY 3apOOITHOI IUIATH,
¢inancoBi Ta iHm ERP-cucremu. Ilpubnusno 40% xomnaHiii BUKOPHUCTOBYIOTH
XMapHi PIIIeHHS YIPaBJIiHHS MEPCOHATIOM, Y BEIUKHX KOMIIaHISIX TEpexi] Ha HOBI
Bepcii mporpaMHOro 3a0e3nedeHHs 3aiiMae 2-3 POKH, TaK SK caMi CHCTEMH IIBHJIKO
cTapitoTh. binbpmiicTh KoMmaHid 0OMIpKOBYe Oaratbox MicsiiB (200 pOKiB), 5K 1€
BIUTMHE Ha 3arajbHy 4YHCEIBHICTh HAaWMaHUX TPAIiBHUKIB. XMapHi CepBiCH 3
VOpPaBIIHHS MEPCOHAJIOM Ta CHUCTEMa PO3PaxyHKY 3apIijiaTH — OCOOJIMBO BaXKJTHBI
cucTeMu Il Oyab-SIKOTO OI3HECY Ta YMpaBlliHHS TepcoHanoMm. HaliBakiuBiima
TEXHOJIOTisl - TpOorpaMHE 3a0e3MedeHHs] 3 YIPaBIiHHS KOMaHIOK Ta KaapOBUM
NOTEHIIaIOM. ApPXITEKTypa pillleHb MOBMHHA OyTH CXOXOIO0 Ha Hallp MOCHyT, fKi
MOJIETHIYIOTh KUTTS CHIBPOOITHHKAM, a HE OJHOMY PO3POOHHMKY XMapHUX CHUCTEM.
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3'IBNA€TbCA HOBHH «pif» MPOTpaMHOro 3a0e3MEUYeHHs] YNPaBIIHHS JIOJCHKUMU
pecypcaMu 1 BiH OUIbIIE CXOXKUU Ha «YIPaBIIHHSI KOMAaHJI00», HI’K Ha «yIPaBIIIHHSI
KaJpOBUM TOTeHIiazoM» [1].

3. besnepepBHe yrpaBiiHHSA €()EKTHUBHICTIO MpaIIOE 1 MOXE IEePEeTBOPUTHU
KOMIIaHIl0, BUKOPHUCTOBYIOUM KOHIEMIII0 (OPMYBaHHS HOBOTO, MEPMAHEHTHOIO
npolecy IOCTaHOBKHM 3aBJIaHb, KOYYMHIY, AaTecTallli Ta 3BOPOTHOTO 3B'S3KY.
Hes3Baxkaroun Ha BenuuesHuit ycmix xmapHux HRM-cucrtem Ha puHKY, OUIBIIICTD 3
HUX HE Ma€ KOMIUIEKCHOTO BUPIIICHHS, TaK SK JOBOJUTHLCS KYIUIATA HOBI MPOAYKTH,
BUPIIINTY HOBI MUTaHHS, HOBI KOMaHHO-OP1€HTOBAaHI IHCTPYMEHTH.

4. 3BOpOTHIii 3B'SI30K, 3aJIy4EHICTh Ta aHAIITHKA KEPYIOTh BCIMa MPOLIECaMU y
komnaHisx. Ille kisbka poOKiB TOMY PHHOK MEpPEXHBAB 3aCTiif, CbOTOJHI CBIT, IO
PO3BUBAETHCS, 3 ONUTYBAaHHSAMU B PEKUMI pEaTbHOTO Yacy, MPOTPaAMHUM
3a0e3MeyeHHsIM il aHami3y TOHAJIBHOCTI  BHUCJIOBJIIOBAaHb, 1HCTPYMEHTAMHU
OpraHi3aliifHOro aHajli3y Mepe, CucTeMaMu 11100 3a0e3MeYuTH MOCTiiHe HaBYaHHS,
npeacTaBiisie €PEeKTUBHUIN 3BOPOTHUM 3B’5130K. HoBHii mporpec y po3BUTKY Bi1OyBCs
y cucTeMax 3 BIAKPUTUMHU BIATYKaMH 1po poOoToAaBiiB. O0IacTh 3aCTOCYBaHHS - 11€
iHdopmaliss Tpo  3apIulaTh, KPayJICOPCHHI, CTBOPEHHsSI IHCTPYMEHTIB, SKi
JIOTIOMAaraloTh BU3HAYUTH CBOIO IIHHICTH Y€pe3 BIAKPUTY OIIHKY Ta OCHUYMApKIHT.
[le#i BUOYX mpo30pOCTi, BIAKPUTOCTI 1H(OpMaIi 03A0poBUB Oi3HEC, MO BCHOMY
PUHKY BiH MOPOJMB HOBUHU 301p JYyMOK, aHaJl PEKOMEHJalllii Ha OCHOBI IITYYHOTO
IHTEJIEKTY, OLIHKM OpraHizauiiHoi KyiabTypu. L{I TexHosorii Mo)kHa npuadatu y
crapramiB, po3poOHukiB ERP-cuctem, cucrem yrnpaBiaiHHS JHOACEKHUMH PECYPCAMH Ta
HOBHUX IHTETPATUBHUX CUCTEMAX yIpaBIiHHS €(DEKTUBHICTIO.

5. TlepeocMmucieHHS KOpPMOPATUBHOTO HABYaHHS y 3B’SI3Ky 3 THM, IO
3'SIBIJIOCST HOBE TIOKOJIIHHS 1HCTPYMEHTIB KOPIIOPATUBHOTO HABYaHHS 1 KOMITaHii
BUAKO migxomuau iX. Jlo HuX HamexxaTh Tak 3BaHi experience platforms -
«miargopmMu  3HaHB» ab0 «IIATGOPMHU JOCBIAY», HOBE TOKOJIHHS IUIaTGOpM
MIKpOHABYaHHS, YJOCKOHAJIEHI CHUCTEMU YTMPABIIHHS HAaBUYaHHAM Ta CHCTEMH Ha
OCHOBI HITYYHOTO IHTENEKTY, AKI 3HAXOJATh MPOrpaMH Ta 3a0€3Medyr0Th MPOIIEC.
Kommanii Bxke KymylOTh CHCTEMH HaBYaHHS, SKi JO3BOJSIOTH CIIBPOOITHUKAM
nyOnikyBaTM Ta OOMIHIOBAaTHCS HaBUYAIBHUMHU MaTepiaiamMu 0e3 OyIb-sKuX
cepio3Hmx 3ycuib 3 6oky HR [2].

6. PuHOK pekpyTMeHTy oOpocTae 1HHOBAIlISIMU, TaK SIK MiAOIp MEpPCOHANTY -
HaiOIbIIa cpepa B HR, xomMmaHii BUTpayaroThb MUIbSIPAM HAa PEKPYTHHT, IMIIK
poOoTONaBIIs, CTpaTeriyHUi MOWIYyK KaapiB. Benukuil oOcar pekpyTtuHry (y
roTeJIbHOMY TOCHOJIAPCTBI, cepl MOCIyr, OXOPOHI 3I0POB's, pO3APIOHIN TOPTIBIII)
aBTOMATU3YIOTh 3a JOMOMOIOI0 4YaT-O0O0TIB Ta 1HIIMX HOBUX IHCTPYMEHTIB; M1I0Ip
KBaT1()iKOBAHOTO TEPCOHATY PaAUKAIBHO 3MIHIOETHCS 3a JOMOMOIOK BIIKPUTHX
iHCTpYMEHTIB momryky, ATS ta TMS Ta Oulbln sKICHOI OILIHKU. [HCTpyMeHTH
BIJICOOITIHKM Ta OINIHKH I[IHHOCTEH BXKE IOIIMPEHI HACTIIBKH, IO KOXKEH MOXE iX
BUKOpHCcTaTH. HR-TexHOIOr# € HalIMHAMIYHIIIO Ta HaHiHHOBAIIIMHIIIOK ceporo
BEJIMKUX KOMIAaHIN, SKUM JOBOJUTHCS KyMyBaTH IITUN HAOIp 1HCTPYMEHTIB, 1100
yTpuMaTu KOHKypeHuito. KoMmmnanii moBepHynucs 10 «BIMHU 3a TaJaHTH», IHIIMMHU
CIIOBaMH, 3aBISKM HOBHM TEXHOJOTISIM PEKPyTepU Kpaile pPO3yMIIOThCA Ha
KaHIMUJaTaX, TaK CaMO K KaHIUWJATH PO3YMIIOThCSA MPO crhpaBu Komranii. Hosi
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1HCTpYMEHTH 3aBIsKku HR-TeXHOIOrisSIM MOBUHHI 3HAXOMUTHU JIFOJIECH 13 e€PeKTUBHUM
NOTEHIIAJIOM Ta HAaBUYKAaMU JI0 HABYaHHSA, a HE TMPOCTO TEXHIYHUMHU YU
KOTHITUBHUMH 310HOCTIMU. [IpuHIIMI 30epekeHHs] pi3HOMAaHITHOCTI Y KOJEKTHBI €
CTPKHEM peKpyTMeHTY. HoBl TeXHOJOr1i AomoMaraloTb YHUKHYTH YIEPEIKEHOIrO
CTaBJICHHS JI0 OIUCY MMOCaI0BUX 00OB'S3KIB Ta 3MEHIITUTH HEOO'€KTUBHICTh y IIPOIIECl
crisOeci.

7. Punox well-being-nporpam mnepexuBae BHOYXOBE 3pOCTaHHS, TakK SK
TeXHoJorii, 3mict Ta iHcTpymeHtu st Well-being moxyTte cratm HacTymHuM
BEJIMKAM MporpecoM y Oi3Heci, Tak sIK TOTPiOHI HE TUIBKH IHCTPYMEHTH IS
MIIBUIIEHHS MPOTYKTHBHOCTI Ta 3HWKEHHS KOTHITUBHOTO HaBaHTaXXEHHs. bUTbIIicTh
13 HUX MOXe NPUHECTH BEIMYE3HY KOPUCTH CBOIM KJII€EHTaM, a KIIIEHTH MIBUIKO
nepeHMa}oTb Il 1HCTPYMEHTH 1 3HAQYHO MOKPAUIYIOTh 3ally4eHICTb, 3JI0POB'S Ta
MICUXIYHUM CTaH.

8. HoBi meTonu aHanizy crmiBpOOITHUKIB BIOCKOHATIOIOTHCS Y PE3YJIBTATI HOTO
3amylieHa HOBAa MOJIENb JI0 YIPaBJIiHHS TMEPCOHAJIOM, 3aCHOBAHOTO Ha aHami3i
BEJIMKUX JIAHUX, 1 11€ € TPAHAI03HUM YCITIXOM KOMIaHIH, K1 «TPalOTh 13 MOJCIIAMI» 1
NepexoaTh JI0 KOMIIaHIH, SKI CEpHO3HO 1HBECTYIOTh B 1HOPACTPYKTYpY, II100
o0'eqHaTH BCe JaHl CBOIX MpalliBHHUKIB. AJKE JaHi, MOB'SI3aHl 31 CHIBpPOOITHUKAMU,
TaK CaMO BaXXJIMBI, 5K 1 JaH1 MPO KJIIEHTIB, OCKUILKH BOHHU PO3MOBIIAIOTH MPO TE, SIK
Kpaiie KepyBaTH CBOiM TiepcoHaqoM. ChOTroAHI PHUHOK HACHUYEHHM IMITYYHUM
IHTEJIEKTOM: Maike KOXE€H pO3pPOOHHK CHCTEM YIIPAaBIIHHA TEPCOHAIOM Ma€e
BOyJIOBaHy aHaJITUKYy. YCI HOBI MOCTAaYaJbHUKUA [OYMHAIOTH BUKOPUCTOBYBATH
IITYYHUN 1HTEJEKT y CBOiX Iporpamax. Ha xkopmopaTMBHOMY pIBHI PUHOK CHUCTEM
OpraHi3aliifHOTO aHali3y Mepex 3pocTae 1 Ha0yBa€ YWMHHOCTI CBIT aHAJIITHUKU
BIIHOCUH. Tenep MU MOKE€MO NEPErIIHyTH OCHOBHI JIaHl: IUIMHHICTh KaJpiB, CTAX,
PEUTUHT MPOIYKTUBHOCTI, JIaHI PO B3a€EMHUHU, JIaHl Ipo Oiaronoyyqus, Ta AaHl Mpo
eMoIliitHui HacTpid. IcHye QyHmaMeHTanbHUM mepexia BiJl HAYKOBUX MPOEKTIB 10
aHai3y mepcoHany, 10 Oi3HEC-OpIEHTOBAHUX MPOTpaM, SKi JOMOMAararoTh BUBYATU
e(heKTUBHICTb MPOJAXKIB, TPOAYKTUBHICTh KOMAHIN. AHATITHKA BBAXKAETHCS KIIFOUEM
no ycmixy B obmacti HR, Tak sk yci HOBI TexHosorii BUPOOJISAIOTH AaHl y Aedani
OunbIif KibkocTi [3].

9. «Po3yMHI» 1THCTpYMEHTH CaMOOOCITYyTrOBYBaHHS. Y CEpEIOBHIII TEXHOJIOT1H
YIOPAaBIIHHS TEPCOHATIOM, MOXJIMBO, HAWOIIBIN BaXJIMBUH HOBUM PHUHOK - II€
3pocTtatoya mnoTpeda B Iuargopmax, fki OyayTh c(OKycoBaHI Ha moTpedax
cniBpoOITHUKIB. [le IMMBUAKO MIHIMBI CHUCTEMH, SIKI HAJalOTh CHEHIATICTY
IHAUBIyaJIbHY MIATPUMKY, JONOMAararoTh 13 JOKYMEHTOOOITOM, B3a€EMOIIEI0 3
KOJIEraMHM Ta B3a€MOJISIMH BCEpPEAMHI 1HTErpOBaHOiI CTPYKTypu. BoHU 3Haxonatbcs
MK MporpamMamMu Juisi CHIBpPOOITHHMKIB 1 CEpPBEPHUMH NpOrpaMamu, IKeperioM
KUTTEBOI CUJIM BAIlIMX LIEHTPIB OOCIYTOBYBAHHSI CIIIBPOOITHUKIB, K1 IIOJHS CTAIOTh
Bce Ounbin aBTOMaTW3oBaHWMU. IlITydnuii iHTenekr mBuAKO 3poctae. OauH 3
PO3pPOOHUKIB TIPOJEMOHCTPYBAB TOJIOCOBUN JOJIATOK, SKHM JI03BOJISE 3aMPOCUTH
cucteMy OanaHCy BIJITYCTKU, MPAKTUYHI PEKOMEHJAIlli MO0 MPOAYKTHBHOCTI 1
HaBITh HABYAHHS 3 TUTAHHS JOTPUMAHHS BUMOT 3aKOHOJIaBCTBA.

10. TnnoBamii HR - 1me mBuake 3poctanHs iHHOBamiitHUX mpoekTiB y HR-
KOMaH/IaX, sIKl €KCIIEPUMEHTYIOTh 13 HOBUMH MOJIEISIMU YIIPaBIiHHA €()DEKTUBHICTIO,
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HOBUMH CTPATETisIMU HABYAHHS, HOBHUMH CIIOCOOAMH 3HWIKEHHS YIEPEIKEHOCTI Ta
HOBHMH METOJaMH Juisi Habopy Ta HaBuaHHsA Joned. Llel mepexim € migpuUBHOIO
TEXHOJIOTI€I0, sKa 3Myllye criBToBapuctBo HR-TexHomoriii po3BuBatvcs 1ie
MIBU/IIIE, HIK OY1b-KOJIH.
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EBOJIIOLISA KOHUEINIINA JIIAEPCTBA Y KOHTEKCTI AJANTALIL 10
3MIH

B cyudacHux ymoBax cmija (GopMyBaTH TakKy MOJEIb YJIOCKOHAJIEHHS
JTJAEPChbKUX AKOCTEM KEpIBHMKAa Ta HOro KOMaHAM, sika O BHBENAa 3 KPU3H BCIO
KoMaHAy, Oyna cdopmoBaHa MOJEIb OCMHUCICHOIO JIJIEPCTBA M YIpaBIIiHHS,
IpalroBaii 0a30Bi MPUHIIMIIA CaMOOpraHizallii. ¥ HayKOBii JIiTepaTypl ICHye HaBiTh
PI3HHIIS MIXK JIiIepaMu 1 MEHeKepaMu. BBaxaeThCs, 110 JIiIepH 3a/1al0Th HAPSIMHU,
TOJI1 SIK MEHEJ[KEPH JIUIIIE MATPUMYIOTh pyX B 00paHoMy Hampsmy. [lani MeHemkepu
MOXYTh TpaHchOpMyBaTUCS Y JIACPIB 1 IEPETBOPUTH CIIBPOOITHHKIB HA BIIACHUX
mupux nociaigoBHukiB. Tak, Jxum KommiH3 nporonye M’ SITUPIBHEBY 1€papxiro, e
MEHE/DKEpU PO3TalloBaHl Ha OUIBII HUXKYMX PIBHAX, HIXK Jijgepu. Taka iepapxis
CTBOPIOE TIOMUJIKOBE Bpa)KEHHs, HIOM 1 CHYy€E sKach JIiHIIHA MpoTrpecis, a JiaepH €
OUIbII TPOCYHYTHUMH 3a MEHeIKepiB. JIimepcTBO BiJ MEHEIKMEHTY HEMOXIIMBO
BIIOKpeMUTH. JlimepcTBO MoOXe OyTHM pI3HHUM: aJMIHICTPATUBHHUM, CIPHUSIOUUM,
EeMEPIKCHTHUM.

Cnpobu kiacudikyBatu Teopii JiaepcTBa poOunucs HeoaHopa3zoBo. OHI€O 3
HaWOLIBII BIIOMHUX KiIacU(iKallIMHUX CXEeM € cxema, 3ampornoHoBaHa A. fro, 3a
JOTIOMOT'OI0 SIKOT MO’KHA BIOPSAKYBAaTH KIACMYHI Teopii JiepcTBa, MpoTe poOOTH
Cy4YaCHHUX JOCTITHUKIB MOTAaHO MiAJAl0ThCs Takii kiacudikamii. Hanmpuknan, Teopis
€MOLIIHOTO 1HTEJIEKTY BUSBISETHCS y TOMY, IO Y Hil pO3IIIAJAIOTHCS MEBHI PUCH
OCOOHMCTOCTI, SIKI Y KOHKPETHHX (opMax TMOBEIIHKH, YaCTUHA Yy TOMY YHCII
yHIBEpcalibHa, @ YacTWHA - CUTyalliiiHa. 3BUYailHO, MpOOJIEMHE MOJe JIIJEPCTBA €
0araToBUMIpHUM, MOKHa CKOPUCTATUCS TPOCTOI0 CXEMOIO «OCOOUCTICTh — Tpyma —
opraHizailisi — 30BHIITHE CEPEIAOBUIIE», IMPEACTABICHOI SK CHCTEMa BKJIAJACHUX
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KOHIICHTPUYHHUX KUI. SIK ofHa 3 OceH, 3a SIKOI0 MOXHA PO3TaIlyBaTH TEOpii, MU
BUOEpPEMO BICH «IO3UIlIS - Mpolec» 1 OyJeMO po3TalloBYBaTH TeOpii JiiJiepcTBa
B3/IOBK HEi B 3aJIE)KHOCTI Bijl OUIBIIOI YM MEHIIOT Opi€HTAIli KOHKPETHOI Teopii Ha
MO3UIIIO Jiijiepa abo mpoliec 3a1HCHEHHS JiiiepcTBa. MOXKHA BUKOPHUCTOBYBATH 1Ay
«HOPMATUBHUM (YHIBEpCAJbHHMM) MIAX1J - CUTyauiHuN miaxia». Tomal po3risiHyTi
Teopii iCHyrOYl Teopii JiJepcTBa JOCUTH PIBHOMIPHO PO3IMOIIICHI MO «KapTi».
Boanouac npornisigaerbes neBHUM qediluT HOPMAaTUBHO-TIPOIIECHUX Ta CUTYaIlIiHO-
MPOIIECHUX TEOpIHA, IO OpPIEHTYIOTHCA HA TPYMH, OpraHizamii Ta 30BHIIIHE
cepenoswuine [1].

IIMOBipHO, PO3BUTOK TakKMX Teopiii — cmpaBa MaiiGyTHporo. Crix ysBUTH
mpoOJeMHE TOJie CY4acHOTO JIJepCTBa, KOXKEH 13 SKUX € I[IJIUM HamlpsSIMOM
JOCTDKEHb JIIEPCTBA K y MIKpO-, TaK 1 B MaKpOINEPCHeKTHBi. Y pe3yibTari
HAWIMOBIPHIIIUMHU HampsIMaMH PO3BUTKY TeEOpid JiAepcTBa OyayTh po3poOKka
KOHIIETIIA eMOIIHHOTO IHTEJIEKTY Ta MOTHBAIIIL /10 JiiepcTBa. OcTaHHA TeMa B3araii
MOTAaHO TMPEJACTaBJICHA B JITEpaTypi, X04a MpodiiemMa MOTHBAIlT Mae Oe3mocepeHbO
70 AYaJdiCTUYHOI MNPUPOAM JIJIEPCTBA: XTO 1 SIK MOTHUBYETHCSA JI0 MO3UIIIMHOTO
JmijepcTBa, a XTo 1 Ak - A0 mpouecyanbHoro? Illogo mpobnemu «rigep-rpyma»
HaWMEHII PO3pOOJICHOI0 € TEOpis «PO3MOALICHOTO» JIJEPCTBA, X0Ua Ha MPAKTHUIIL 115
dopma migepcTBa BHUSBISEThCA JAYyXKE€ pe3ylbTaTuBHOW. Bona, g0 peui,
BUKOpucTOBYBanacsi y 3HameHutidi Global Leadership Program Miuurancskoro
YHIBEpPCUTETY.

Ha opranizauniiiHoMy piBHI HaillaKTyaJbHIIIMMHU PO3pOOKH HampsMamH Teopii
JiepcTBa € YTOYHEHHS pOJIl Jiijaepa y NoOydoBI KOPHOPAaTUBHOI KyJIbTYypU Ta
YIOPABIIHHI HEIO, HAaBITh 3aJIEKHICTh CTHIIIO JIIIEPCTBA B1J] €Taly >KMUTTEBOTO LUKITY
opranizaiii. [lepma npobiema anamizyBasiack y Bigomid kHu3i E. Illaiina, mpote
HU3KA TUTaHb TOKU 10 HE 3Hainuia nepexkoHnauBux Bignomigen. Illomgo BubOpy
CTHJTIO JIIJIEPCTBA 3aJIKHO BIJ] €TAIly KUTTEBOTO IUKITY OpTaHi3allli mpruBaOIUBOIO €
MOJIeNIb CHUTYyaIliiiHoro nigepcTBa Xepci-bnanmapa, aBTopa ojHi€i 3 HaWOLIBII
NOMYJISIPHUX MOJIENIeH J>KUTTEBOrO IUKIY A. Afizec y Jpyrid CBOIH KHHU31, IO
PO3BHUBAE 1j1e1 mepIoi. AHa3 JiepCTBa B KOHTEKCTI 30BHIIITHLOTO CEPEIOBHIIA, 1110
3MIHIOETBCS, XapaKTEPU3YEThCS, HA HAILy JYMKY, TPhOMa OCHOBHHUMH HaINPsIMKaMH.
ITepmie, mepBicHa po3poOKa SKOro po3modaTto TpomiieHaapcoM 1 XeMIICH-
TepHepoMm, CTOCYEThCS HABHUOK YIPABIIHHS TapajoKcamH, IO B OLIBIIOCTI
TeHEPYIOThCSI Cy4aCHUM cepefioBHileM Oi3Hecy. JIo HbOro K MpHKIaJ MOXHa 0yJo
J0JaTH Tapy <«aHAJTITUYHE MUCIEHHS - OOpa3He MHCIEHHs». Jpyruii HampsMOK
CTOCYEThCS LIUICTIOKIaIaHHs. SIK y)Ke 3a3Hauaaocs BUILE, €ETUUHICTD HUJICTIOKIaaHHs
JigepiB O13HECY OMMHWIACS MiJl CYMHIBOM YHACHIJOK KOPIOPATUBHUX CKaHAAIIB.
Kpim nporo, nocnimkenns naypeara HobeniBebkoi npemii 3 ekoHomiku 2002 poky /1.
Kanemana Ta #oro koJjier mokasajii, 1[0 ippalioHajibHa KOMIIOHEHTa B PO3YyMiHHI
MOXe OyTH JyXe 3HA4HOK. ToMy 3arajiom e HampsIMOK y paMKax MpoOJIEeMHOTO
OJTSI JIIIEPCTBA MOTPEOYE TOAATBINOT PO3POOKH.

Hapemwri, B ymoBax riobanizaiii HEMHUHyY€ Ma€ 3aroCTPUTHUCS 1HTEpec A0
HaIIIOHAIBHUX CTHJIIB JIIJIEpCTBA Ta iXHBOI B3aemojli. OmHuM 13 e(QEeKTHBHUX
MIIXO0IB TyT MOXxe OyTH Mmetromuka Tpommenaapca Ta XemmjaeH-TepHepa, mpoTe
HaBpsJ 4M 3 ii JOMOMOTOI0 MOKHA BUYEPIIATH MPOOJIEMY, OCKUIbKH, HE3BAKAIOYN Ha
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YITKy MYJbTUKYJIBTYPHY OpI€HTalLlll0 LUX JOCHIIHUKIB, iXHE €BPOIEHCHKE
MOXO/)KCHHSI € CEPHO3HMM OOMEXKEHHSM IMPOIMOHOBAHWX HHMH  ITIJIXOJIB.
[TopiBHSIBHI AOCIIKEHHSI HAIIIOHAIBHUX CTHIIIB JIIJIEPCTBA MPOJAOBKYIOTHCS, KPIM
TOTO, HEOOXITHUHN TMepexis J0 KPOC-KYyJIbTYPHHUX JOCIIIKEHb, TOOTO JO BUBUYCHHSI
3ITKHEHHSI PI3HUX HAIIOHAIBHUX CTWJIIB JIJIEPCTBA, IO MOXE JIaTU HECIOiBaHi
pe3ynbTaTi. TakuM 4YHHOM, HE3BaXKalOUM Ha BCJIHMYC3HHN 0O0CAT pe3yNbTarTiB,
OTpUMAHUN YHUCIICHHUMH JOCTITHUKAMU JIiJIepCTBa, O€3J1U MpoOieM, MOB'sI3aHuX 13
UM (PEHOMEHOM, 3aJIMIIAETHCS e HE JOCTiKeHUM [2].
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COHIAJIBHA BIAIHOBIZAJIBHICTD BIBHECY K YMHHHUK CTAJIOI'O
PO3BUTKY OPI'AHI3AIIINA B YMOBAX HECTABLJIBHOCTI

AKTyanpHICTh (DOpMYBaHHSI KOHIIEMIIIT COIladbHOI BIAMOBIAAIBHOCTI Oi3HECY
HalllJleHa Ha Te, 00 BUPIMIMUTH MPOTHPIUYS y CHCTEMI <JIIOJIMHA-IPUPO]Ia-
CYCIUIBCTBOY» SIK YUHHMK COIL1aJIbHO-OPIEHTOBAHOIO Ta €KOJIOTTYHO 30a71aHCOBAHOTO
PO3BUTKY Opradizaiiii B ymoBax 1udposizaiii. CycrnuibCcTBO MPUBEIO 0 «CHUTYyaIlil
pU3HKY», W1I0 NOTpedye BHXOAY 13 CHUTyallli HECTaOLIbHOCTI, CKJIAAHOCTI Ta
HEBHM3HAYEHOCTI, TOMY pO3po0OKa KOHIIEMII1 COLIaJbHOI BiAMOBIIAIBLHOCTI Ol3HECY
HalllJIeHAa HAa BUKOPUCTAHHS EKOJIOTIYHO O€3MEeYHHMX TEXHOJIOTIM 3a paxyHOK
BUKopuctanHsi Agile-menemxmenty, IlpocBitHunrBa 2.0, HOBUX 1U(POBUX
TeXHOJIOT1 YeTBepToi MPOMHUCIOBOI peBoiomii. B ocHOBI KoHIenili - HOBa
yIPaBIIHChKA KOHIICTIIIS €KOPEreHapaTUBHOTO Oi3HECY SK OCHOBHM JOCSATHEHHsS 17
[iJe CTajJoro po3BUTKY, HOBOI KYJIbTYPH MHCIEHHS, KYJIbTypU MEHEIKMEHTY,
exosorigHocTi. Po3poOka koHIermii coriaabHOoi BIAMOBIAIBHOCTI O13HECY BKIIIOYAE
dbopMyBaHHS HOBUX YNPABIIHCHKUX TMIAXOAIB [0 opranizamii Oi3Hecy SK
KOJIEKTUBHOI KooTepallii Ha 3acajax HOOCPEPHOro MUCIICHHS; 013HECY SIK TOJIOBHOTO
NPIOPUTETY BUPAKEHHS COILIANbHOI BIAMOBIAAIBHOCTI KEPIBHUKIB oOpraHizaiiii. B
OCHOBI KOHIIEMI[li - OPraHiYHO-€KOCUCTEMHI MPUHIMUIM Ta HOBAa €THMYHA CHUCTEMa
I[IHHOCTEHW, 3JaTHA BUPIMIATA MPOOJIEMH  B3aEMOJIl  «JIHOJICTBO-Olochepa-
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TexHocdepa». Konmemniiis HaiiieHa Ha BUKOPUCTAHHS HOBUX €KOJOTIYHO OE3MeYHUX
TPEH/IB, 10 JAAYTh 3MOTY MEPEHTH 10 €KOPEreHEpaTUBHOTO PO3BUTKY Oi3HECY Ta
IPUPOJOAOIIIBEHOTO BUMIpY. CHCTEMHI KOMIIOHEHTH KOHIIEIIIii collajJbHOI
BIIMOBIAQIBHOCTI OI3HECY JETepMIHOBaHI  BHUKOPHUCTAHHSM HOBUX IHGPPOBUX
TEXHOJIOTIA Ta 1HHOBALIMHUMHU PIMICHHSIMH, B OCHOBI SKHX IIUIl COIlaJbHO-
OpIEHTOBAHOI, = €KOJIOTIYHO  30ajJaHCcoBaHOi 1  COUIaJIbHO-BIANOBIJAIBHOI
CIIPSIMOBAHOCTI Oi3HECY B yMOBax HECTaOlILHOTO 1 KPHU30BOTO PO3BUTKY. MeToro
poboTu € hopMyBaHHS KOHIIEMII COMIabHOT BiIMOBIATBLHOCTI O13HECY SIK YHHHUK
CTaJIOTO PO3BUTKY oprasizariiii B yMoBax uI/I(prBi3aui'1' Memodonozis 0ocnioxnceHus.
Agile-meTonomoriss K METOJOJIOTIS THYYKOCTI, sKa 3aCTOCOBYETBCA JI0 aHaJI13y
Oi3HeCcy SK CKIagHOI CHCTEMH 1 BKIIOYA€ CYKYIHICTH METOJIB ajamTarii 10
OTOYYIOYOTO  CEpPEJOBHINA,  TMOAOJAHHA  HECTaOLIbHOCTI,  HEBHU3HAYEHOCTI,
HEOJIHO3HAYHOCTI OpraHizaiiil Oi3HeCy Ta CIOBIIBHEHHS MOrO PO3BHTKY B yMOBax
Kpu3u. MeTofoJIoTist 10 CIIKEHHS BKJIIOYae: 1) Teopito CKIATHOCTI SIK CYKYITHICTb
OPUHIIMIIB  ayTomnoe3ucy  (camoOyJqyBHHIITBA),  TOMeOCTazucy  (37aTHOCTI
HOiATPUMYBATH pIBHOBary 1 CTaOUIBHICTB), 1JEHTUYHOCTI (BII3aBaHOCTI) Ta
JOCSATHEHHS CTIHKOCTI; 2) CHHEPreTHYHY METOJOJIOTII0 JOCTIKCHHS COIiaTbHOT
BIJIMOBIATBHOCTI Oi3HECY SK YMHHUK CTaJOro PO3BUTKY Opradizaiiii B yMoBax
HECTaOUIbHOCTI, SIKa BKJIIOYAE TEOPII0 CaMOOpraHi3alliiiHUX BIIKPUTHUX CUCTEM, SIKI
OMUHSIOTBCS Yy  TOYKAaX  HEPIBHOBAroMOCTi, HEBHU3HAYEHOCTI,  Oidypxarrii
(pO31BO€EHHS), CTOXAaCTHYHOCTI 1HQOpMalli, Aperdy cucTteMu, y pe3yJabTaTl 4Oro
B1I0YBA€THCS 3MiHA MPIOPUTETIB, 3aCTOCYBaHHS MPHUHLMIIB CHHEPrii (CyMiCHUX
Iii), TOJONAaHHS KaracTpo(izMy Ta Jucumaiii (po3CitOBaHHS €Heprii), MOIIYKH
aTpakTopa SK TOYKA MNPUTKIHHS, BUPOOJEHHS CYMICHHX [, HAIJICHUX Ha
JOCATHEHHS  CTaOUILHOCTI; 3) METOJOJIOTiSI CHCTEMHOI'O aHamidy 1 CHHTE3y, IO
CIIpUsi€ JOCHTIPKCHHIO OpraHizaiiii sK CHUCTeMH, SIKa BKIIIOYAE B3aEMOJII0 PI3HUX
CKJIaZIoBUX (O10JIOTIYHUX, JFOJICBKUX, MAIIMHHUX, 1H(QOpPMAIIHHUX, TPUPOIHUX,
TEXHOJIOTIYHUX 1 TEXHOTCHHHMX), IOB’S3aHUX 3 OTOYYIOUHMM CEpEJOBHIIEM, Ta
notpedye BUPOOJICHHS MPIOPUTETIB IS peati3allii 3aralibHuX Iiaeil. Memooonoezis
oocnioxcennss 0a3yeTbCs Ha €IHOCTI 3arajlbHOHAYKOBHX, 3aralbHO(PLIOCOPCHKUX 1
CHeIiaJbHUX METOMIB, SIKI B CYKYMHOCTI TJIMOOKO 1 TOCHIZIOBHO PO3KPHUBAIOTH
KOHIIETIIIII0  YAOCKOHAJIGHHS  1H()OpMAIIHHO-KOMYHIKAIMHUX  TEXHOJOTIH  SIK
YUHHUKA YJOCKOHAJIEeHHS IU(POBOTO MEHEHKMEHTY Ha MiAnpueMcTBl. OuikyBaHi
pe3yJabTaTh JOCHIDKEHHS OyAe OTPMMAaHO Ha OCHOBI KOHIENTyawi3amii Ta
BUKOPHUCTAHHS HOBHX METOJOJIOTIYHUX MPUHOMIB (METOMIB, MiJIXO/A1B, IPUHIIUIIIB),
OHOBJICHO-CYYaCHOI eMMipu4HOi 0a3u JOCHIKEHHS, BUKOPUCTAHHS SIK KIJTbKICHUX,
TaK 1 SKICHUX METOAIB 30upaHHs iHOpMallii, MPOBEACHHS EKCIEPUMEHTATbHUX
ToCHiKeHb. JIJis aHami3y KOHIIEMIi BUKOPUCTAHO MeTojosoriio SySt (cucremHa
CTPYKTYpHa PO3CTAaHOBKA) SIK METOJOJIOTISl MPOLECY PO3BUTKY YCBIJIOMIIEHOCTI Ta
3MIH Yy HampsMKy CTaOUTbHOCTI, IO JO3BOJIUTH TMOTIUOUTH CHUCTEMHHU aHaii3
0i13Hecy COIiabHOI BIAMOBIAAIBHOCTI K €KOJOTIYHO 30aJIaHCOBAHOTO, COIliaIbHO-
OpIEHTOBAHOTO Ta IHHOBAIIMHO-TIPOPUBHOTO HAa OCHOBI TMPUHIMINB  TEOPIi
ckiagHocTi. ['ooBHA mpobiiemMa, Ha BUPIMICHHS SKOi HAmMpaBlieHE TOCTIIHKCHHS, -
dbopMyBaHHS KOHIIEMIIi COIIaTbHOI BIAMOBITAIBHOCTI O13HECY SIK YMHHUK CTaJIOTO
PO3BUTKY OpraHizamiii yMoOBax HECTAaOLIBHOCTI, IO PO3TISJAETHCA Ha PIBHI
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TPHOXPIBHEBOI MOJEN1 CHUCTEMHOro Mmiaxomy: 1) Oi3HeC  CTaJoro poO3BUTKY SIK
€KOJIOTIYHO 30aJlaHCOBaHUM; 2) OI3HEC CTaJOro PO3BUTKY SK COIlaJbHO-
opieHTOBaHUM; 3) OI3HEC CTaJOr0 PO3BUTKY SIK 1HHOBAIIWHO-TIpOpUBHUN. JlaHuit
TPHOXBUMIPHUM CHCTEMHHUH MiAXIJT € HE TUIbKU 3arailbHOTEOPETUYHUM (3arajbHO-
dimocodcbkuM), ajge W MpakceoJoriyHuM. TakWM YMHOM, TOJIOBHA IMpodiiema o
CHIDKEHHS — II€ KOHIIENTYyali3allisl CoIiaabHO1 BIAMOBIIATIBLHOCTI O13HECY SIK YMHHUK
CTaJIoT0 PO3BUTKY OpraHizaliiiii B yMOBaxX HECTaOUIHHOCTI, B OCHOBI SIKO1 BHPIIICHHS
€KOJIOT1YHUX, COLIaTbHUX, 1HPOPMAIIHHUX TTPOOIIEM, 110 MOXKYTh OyTH BUPIIICHI 3a
paxyHOK KOHIIETIIi THYYKOrO MEHEIKMEHTY, HU(POBOi E€KOHOMIKH, HHPPOBOTO
MapKEeTHHTY 3 3aCTOCYBaHHSM - MeHeDKMeHTY Agile [1].

Jliteparypa

1. Valentyna Voronkova, Natalya Metelenko, Vitalina Nikitenko, Iryna
Silina. System analysis of the economy of sustainable development as
environmentally balanced and socially oriented one (CucTeMHMI aHATI3 EKOHOMIKH
CTaJIOTO PO3BHUTKY SIK CKOJIOTIYHO  30aJaHCOBaHOI 1 COIaJIbHO-OPIEHTOBAHOI).

Humanities studies: cOopauk Hay4dHbIX TpyaoB. 3amopoxkbe: 3HY. 2019. Bpim.
1(78). C.86-97.

IBaxHenko €nusaBera

CTyJeHT 2 Kypcy rp. 6.0510-1e-c

[mxeHepHoOro HaBuaIbHO-HayKOBOTO 1HCTUTYTY iM. FO.M. ITote6ni 3HY
Hayk. kep.: kaHJl. eKOH. HayK, o1l XopoiryH B. B.

AGILE METOJOJIOI'TA YIIPABJIIHHA IT-ITPOEKTAMHA

Ha crorogni Ounbmricte ycmimuux IT-koMmaniii BUKOpHUCTOBYIOTH Agile-
METO/0JIOT1i B peaiizallii CBOiX MPOEKTIB.

['Hyuky po3poOKy nmporpaMHoro 3adesneueHHs (Agile) HayKoBIIl BITHOCATH 110
rpynu METOAOJIOTIH po3poOku mporpamHoro 3abesnedenHs (I13), sxi cTBopeHi Ha
ITepaTUBHIA po3poOLl, J€ 3a JONOMOrOoK  KpOC-(PYHKI[IOHAJIBHUX KOMAaH]
BUPILIYIOTHCS TOCTABJICHI LTI T 33]1a4l KOMIIaHIM.

Agile-meTononorii — e HaOip MPaKTUK y MOETHAHHI 3 iAeSIMU, TTOPAJaMu Ta
JIOCBIZIOM KOMaHJIA CHEIaicTiB. B mepeknaal o3Hauae: pyxJmBui, mBuakuii. Agile
npuiiimoB Ha 3MiHy Waterfall, sika € mgy>ke »KOpPCTKOIO 1 Hece 3a COOOI LN P
HEraTUBHUX HACIIJIKIB Ta pU3UKIB peajizailii IpoeKTy.

Bnepiie npo mro meronosiorito 3aroopwin B 2001 porti, koiau 17 npoBiaHUX
aBTOpiB 3A 310panucs B Snowbird, mrat FOta, cepen nux xedhd Cannepnenn, skuit
BBa)XKA€ThCs «XpeieHuM OatbkoM» Agile. Jbxedd 1 Horo apysi pazomM CTBOPHIH
nerengapHuit Manifesto nnsa Agile Software Development, cTaBisuu nepen co6oro
3aBAAHHS PO3IYYUTHUCS 3 BAXKKUMH OOMEKEHHSIMU TpaauliiHoi po3pooku 113 [1].

Jlo wmanidecty BXomaTh 4YOTHpPH 0a30Bi iei Ta JBaHAAUATH MPUHIIHUITIB
e(eKTUBHOTO YMpaBIiHHSI TpoekTamu. KokHa 3 ympaBIIIHCBKUX CHUCTEM MPOEKTY
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3acHOBaHa Ha Agile cipsMoBaHa came Ha 11l 1€l 1 IPUHIIUIIU, X0Y 1 BUKOPUCTOBYE X
no-pizHoMy. Huxde npeacrtaBieHo 4 6a3oBi 171ei:

- JIFOAM Ta B3aEMOJIIS BXKJIMBIIIE MPOLIECIB Ta IHCTPYMEHTIB,;

- MpaIoYHi MPOAYKT BaXKJIUBIIIE BUYEPITHOT JOKYMEHTAIIIi;

- CIHIBOpALs 13 3aMOBHUKOM BaXIUBIIIE Y3TOHPKEHHS YMOB KOHTPAKTY;

- TOTOBHICTb JI0 3MiH Ba)KJIMBIILIE€ TPOXO/>KEHHSI MIOYaTKOBOTO TUIaHY.

VY OUIBIIOCTI BUNIAJKIB WICHHM KOMaHAU Ta KIIEHTH MPAIIOIOTh IUIiY-0-Tu1id. Lle
3HAYHO MPHUCKOPIOE Oarato poOOYMX TMPOIIECiB, fAKI TMepeadadaroTh CIOBIIICHHS
y4acHUKIB mpoekTy. Kpim Toro, cmiiibHa poOoTa JgomomMarae CTBOPUTH 30POBY
aTMocdepy I TPOTYKTUBHOI Ta €(h)eKTHUBHOI CITIBMPAIli, a pe3yJIbTaTH JOCATAIOTHCS
SKOMOTA HIBU/IIIIE.

B ocHOBYy meTom050T1i BXOIWUTH MOJLI MPOEKTY Ha iTepauii (Ile Ha3uBalOTh
«CTIpUHT» abo0 «aemmaH»). Jasg Toro mo0 MOAUIMTA TMPOEKT HAa YacTUHU 3
peryJipHUMHU CTpoKaMH 3aadl. Ha mpots3i chopuHTy KOMaHAa Iocradae poboue
nporpamue 3a0e3nedeHHs. [10 3aKIHUEHHIO HOT'O HACTa€ €Tall JEMOHCTpAIll KIEHTY
CTBOPEHOI'O MPOJYKTY, a TaKOXX IOKa3 MOMEpPE/HIX BapiaHTiB abu MoOKHa OyJ0
BUSBUTU MOKpaiieHHs. [licist doro ckiamaeTscss HAacTynmHUM IUiaH itepamii. Taxi
rpadiky Ta TOUKH KOHTPOJIIO I0NOMAaraloTh KOMaH/11 YHUKHYTH TOMUJIOK.

[ me oaHMM BaXJIMBUM MOMEHTOM Yy IIiii METOJOJIOTIE €: KOMYHIKaIlis
BUKOHYBauiB NpoekTy. Hanpukinaa, TpuBaiicTb COPUHTY /iBa THKHI. Came IpoTsAromM
LbOr0 Yacy, YYaCHUKH IIOJHS 30MparoThCs Ha 3yCTpiyi, SIKI HE MEPEBUILYIOTH 15
XxBWIMH. Ha 3ycTpiuax oOroBOpIOIOTH psAJl BaXJIMBHX MHTaHb, SIKI JOIOMAararoTh
YCYHYTH MOTEHIIIHI TPoOJeMH Ha NUISIXY JI0 METH Ta MPOKOHTPOJIOBATH, HA AKIN
CTaii BUKOHAHHS 3HaXOUTHCS MPOAYKT.

Takum umHOM, Agile MeToau B NepIly Yepry 3acHOBaHI Ha BI3yallbHOMY
orisal. Yacrilie yYaCHUKH MPOEKTY BUKOPUCTOBYIOTH CIIELialIbHI KOJIbOPOBI KapTKU
IUIA JOCSITHEHHS pe3yibTary. OAMH KOJIp BKa3ye Ha 3aBEpIICHHS IJIaHYBaHHS
KIHIICBUX €JIEMEHTIB MPOAYKTY, 1HIINI KOJIp — HA 3aBEPIICHHS PO3pOOKHU, TPETId —
Ha TOTOBHICTH TOWIO. Bi3yalibHI MepeBipKM AAalOTh KOMAaHJI YiTKE YSBJIEHHS MPO
MOTOYHUN CTaH MPOLECY Ta TapaHTYyITh, L0 BCl il YJIE€HM MAalOTh MOCHIJOBHE
OaudeHHs MPOEKTY.

Jliteparypa
1. Metononoriss po3pobku Agile. Illo Take Agile: mnepexman, chepu
3actocyBaHHA. ['Hyuka MeTo00rist po3pooku. OcoOIMBOCTI yPaBIIIHHS MPOEKTAMU

B pisaux kpainax. URL: https://specified.ru/uk/metodologiya-razrabotki-agile-chto-
takoe-agile-perevod-sfery/
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IBuenko Biaaguciaas
MmarictpanT nepiioro kypcy IHHI im. FO.M. TToteOHi
Hayxk. xep.: a-p.¢pinoc. Hayk, npod. Hikirenko B.O.

IHCTPYMEHTHU I METOIM IIVTAHYBAHHA JIIOACBKUX PECYPCIB B
YMOBAX KPU3U TA HEBUSHAYEHOCTI

[HCTpyMEHTH Ta METO/IM TUJIaHYBaHHS JIIOJACHKUX PECYpCiB B yMOBaxX KpU3H Ta
HEBHU3HAYCHOCTI JIETEPMIHYIOThCS CIEIU(DIKOI0 YIPaBIiHHS JIIOACKKUMHU PECypCaMH,
TaK K BOHM MarOTh OCOOJMBOCTI, a OpraHi3aiis MOBHHHA PO3POOUTH KOHIIEIIIIIO
YOPOBA/DKEHHS. 3aBJaHHS YOpaBIIHHSA JIIOJICBKUMU pecypcamu: 1) Kaapose
IJIaHyBaHHS; 2) peKpYTUHT; 3) MiABUINCHHS KBamidikallii nepconany; 4) ynpaBiHHS
BUHAropoAamu; 5) KOHTPOJIb 3a MEepCOHAIOM; 6) PO3BUTOK JIIOJICBKUX PECYPCIB.
[HCTpyMEHTH Ta METOAM IUIAaHYBAaHHS JIIOJICBKUX PECypciB B yMOBax KpHU3H Ta
HEBU3HAUYECHOCT1 BKJIOYAIOTh BCl BHUJAM JISJIBHOCTI, TOB'A3aHI 3 IUJIAaHYBaHHSM,
PO3BUTKOM, aJMIHICTPYBaHHSIM Ta YHpPaBIIHHSAM NepcoHanoM. KpiM MOBCAKAEHHUX
OpraHizaliifHMX 3aBJlaHb, ICHY€ JOBIOCTPOKOBE IJIAHYBaHHS, YacTO Yy CIIBIpami 3
iHIMMU  Bigauamu. [lnanyBaHHs y ramys3l yOpaBiiHHS JIIOJICBKUMHU peCcypcaMu
3a4ilae BCIX CHIBPOOITHHKIB, $KI MIANOPSAKOBYIOTECS CYBOPHM 3aKOHOJABYHM
BUMOTAaM 3axUCTy JaHUX 1 MarlOTh CWIbHHMI BIUIMB Ha opraHizamiio. OgHuM 13
HaWBaxIMBIMUX 3aBnanb HR € ynpaBninag kannunatamu. Crou BXOAHUTH IIHMPOKE
KOJO MWUTaHb, MOYMHAIOYM BiJ OpEHJMHTY KOMIIaHii, MPOBEJEHHS KammaHii Ta
PO3MIIIIEHHSI OTOJIONIEHb MPO BaKaHCIi, KOOPJMUHALII poOOTH 31 Crellali30BaHUMHU
BIJUTIJIAMU Ta 3aKIHUYIOYHW [IEHTPAMH OLIIHKHU Ta MPUIOMOM Ha poOoTy abo BiIMOBOIO.
[Ipouiec amamrarii y macmradax yci€i KOMITaHii TakoX MOKe OyTH 3aBlIaHHAM
BIIUTY KaapiB. I[HCTpyMEHT KepyBaHHSA JIOJACBKMUMH pecypcaMu JOIloMarae
CTaHAAPTU3YBAaTH BCI I MPOLIECH, J03BOJIIE OOPOONATH AaHl y CTPYKTYPOBAaHOMY
BUTJISIII Ta TPUMATH iX y momi 30py. [lmanyBaHHS MOXE CTOCYBaTHCS PO3BHTKY
nepcoHanny. B 1HCTpyMEHTI YNpaBiiHHA IUIAaHYBaHHSM JIIOJICBKUMHU peCcypcaMu
KEpIBHUK BCTAHOBIIIOE€ BIXWM Ta NEpeBipsie XiJ IulaHyBaHHA. lle Takox monermrye
CHUIbHY pOOOTY y MDKBIIOMYMX KOoMaHAax. ¥ Tod yac sk HR Oinbmioro miporo
BIJIMOBIA€ 3a OpraHizalliiHi 3aBJaHHs Ta CHUIKYBaHHS 3 KaHJWJaTaMH, OKpeMi
BIJIJIUTM MalOTh OLIHUTH Mpodeciiiny kBamidikarmiro Ta Te, YU MAXOAUTh KaHIHUIAT
JUTsE KOMaH M. [HCTpYMEHTH HaJal0Th BCIM YYaCHUKaM IPOIIECY OIS yCiX aCHeKTiB
Ta Tmepediry mporecy BiaOopy mnepcoHany. Kiro4oBUM NHUTaHHSM yIPaBIIIHHS
JIOJICBKUMHU ~ pecypcaMu € 3axXUCT JaHuX. 1oMy 1HCTPYMEHT YIpPaBIIiHHS
TUTAaHYBAHHSIM TMOBUHEH MPOMOHYBATH (YHKIIIi, 110 JO3BOJISIIOTH BHKOPHCTOBYBATU
pisHi 260 (inbTPOBaHI MpeACTABIEHHS AAaHMX. IXHi JaHi MOBMHHI 30epiraThcs Ha
cepBepax opranizamii. Kpim Toro, HR-mutanyBanHst Moe MBHAKO CTAaTH CKJIAJHUM,
OCKUIbKH B HBOMY 3aJIisTHO OaraTo JIro[iell 1 BOHM PO3paxoBaHl Ha TPUBAIMM Tepion
gacy. Y T1IbOMy BHUIIQOKy I1HCTPYMEHT YIpaBJIiHHSA IUIaHyBaHHSM ITOBHHCH
BiIoOpakaTu B3a€MO3B'SI3KM 3a7ad Ta TepMiHU. CHiBpOOITHUKU BIAAUTY KaJApiB €
IITATHUMH KEPIBHUKAMHU MPOEKTIB, iM JIOBOJAMTHCS BUKOHYBAaTH O€314 pPI3HHUX
3aBAaHb. ToMy HOBUI 1HCTPyYMEHT Ma€ OyTH HpPOCTUM Y BHUKOpHUcTaHHI. Huxue
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HABEJCHO IM'ATh MPOTpaM, SIKi MOXKYTh PO3BAHTAKUTH Ball BiAALT KaapiB. [lounemo
0e3rnocepelHbO 3 MEPIIOro 1HCTPYMEHTY YIIpaBlIiHHA Mpoektamu. 1. Airtable —
IHCTPYMEHT YIpaBJIiHHS JIIOJCHKUMHU pecypcamu, SKHM peKiaMmye eJIeKTpPOHHI
Tabauil Ta ysBiaeHHs, nmoaioHi 10 Excel. Kpim Toro, y ¢boHOBOMY peXuMi BUCHUTH
0aza ganux Ta MoxumBl jgomku Kanban. Ile, 3pemiToro, poOUTh HOTO IiKaBUM IS
yOpaBIiHHS Yy Taly3i JIOJAChKUX pecypciB. IlepeBaramu Airtable € rTHYyukuit
iHTepdeiic kopuctyBaya 1 pi3Hi QUIBTPH, K1 COPOIIYIOTh CTPYKTYPYBaHHS JaHUX. 2.
Trello — ynpaeninns miianyBanHs 3a normomororo nomok Kan6an. Trello — 1ie Bimome
pIIIeHHS T CKJIaJaHHs cMCcKiB y cTuini Kanban. Pi3Hi kapT MOXKHa miepeMilyBaTH
nomkaMu Brepen 1 Hazan. [lepesaru. Lledt iHCTpyMEHT ympaBiiHHS IUIaHYBaHHSIM
0COOJIMBO MIAXOIUTH AJS MPOCTOrO Ta 3PO3YMIJIOrO YMIpaBIiHHS 3aBJaHHSAMHU. 3.
Asana - miarpumye wmeton Kanban mpoekrtiB. OmHak, BH BCE OJHO MOMXKETE
peanizyBatd TYT HAoAaTkoBl (yHKii. [HCTpyMEHT ympaBiiHHS IUIAaHYBaHHIM Y
BUrsiAl nporpamu Ha cmaprtdoni. [lepeBaru. Cepen nmomaTkoBux GyHKIIN €,
HaAMPUKJIad, TUMYacoBa IKkajga Ta moprdomio. I Te, i iHIIE jgomoMarae KepyBaTu
KUIBKOMA 1HIIIaTUBaMH OfHO4YacHO. Tomy Asana Kpaiie ImiaxXoAuTh I CKIaIHIITNX
npoekTiB, Hixk Trello. [cHytoua cucTema 3aeKHOCTI 3aB/laHb TaKOX 03HAYAE BEIIUKY
nepeBary ympaBiIiHHS JIOJCBKUMHU pecypcamu. Hapernri, BapTo 3rajaru, mo Asana
IOPOIIOHYE IICHTPU OOpPOOKM [maHuX SAK Micie 30epiranHs manmx. 4. Jira —
KOMIUJIEKCHUM 1HCTPYMEHT YIPABIIHHS MPOEKTaMHU. Jira — ofHa 3 HalOLIBII MIUPOKO
BUKOPHUCTOBYBAaHMX  TIPOTpaM  YIpaBIiHHA  IUIaHyBaHHAM. BiH  Takox
BUKOPHUCTOBYEThCS OaraTbMa KOMITaHISIMHU U1l YIIPaBIIiHHS TTOMUIKaMu. [lepeBarm.
3a JIOMOMOTrOI ILOTO IHCTPYMEHTY MOXKHA IUIaHYBaTH 3a jomomoror Kanban,
Scrum, giarpamu ['anTa abo crnuckiB crpaB (Tabiauill HEMOXJIIMBI). TakoXk HOCTyIHE
KOMILJIEKCHE YNPAaBIIIHHS 3aBJAaHHIMU Ta BixamMu. BoHa IIBUAKO CTa€ rpOMI3AKOI0 Ta
noTpedy€e TPUBAJIIOrO HaBYaHHS CHiBpOOITHUKIB. 5. SeaTable — mocuTh HeTHUNOBUM
IHCTPYMEHT YIpaBIiHHS TUIaHYBaHHSAM JIOAChKUMH pecypcamu. SeaTable mpomonye
KOMITPOMIC MK MPOCTOTOI0 BUKOPHUCTAHHS Ta (DYHKIIISIMH, 110 OXOILUTIOIOThCS. BiH
IpaIroe 3a JOMOMOTOI0 THYYKHX THITIB CTOBMIIIB Ta 3a0e3Meuye THydKe YIpaBIiHHS
npoekTamu. [Iporpama nponoHye sk KepyBaHHS 3aBAaHHSAMU 3a goromoror Kanban,
Tak 1 THUMYacOBY IIKaly 3 KajeHaapeM. BiH miaxoauTh mis Oynb-sIKOTO BHIY
MIPOEKTIB, aX /10 TUTAHYBaHHSI CBSAT YM POOOTH HaJ MOMHIKaMHU. MOKJIMBI IPUBATHI
ysIBJICHHS JlaHuX. BucCHOBOK: IHCTpyMEHTH yNpaBiiHHS TPOCKTAMHU MOXKYTh
CIIPOCTUTU POOOTY 3 YIPaBIIHHS JIOJCBKUMH pecypcaMu Ta 3pOOUTH 1i O1IbII
edexkTuBHOIO. IS 1bOro MOBHMHHA OyTH pPO3pO0JIEHA KOHLEMNIis BHUKOPUCTAHHS
IHCTPYMEHTIB Ta METOJIB IUIAaHYyBaHHS JIIOJACHKUX PECYpCiB B yMOBax KpH3U Ta
HEBH3HAYCHOCTI, SKi BU3HAYAIOTHCA CIENU(PIKOI0 YIPABIIHHSI JTIOACBKAMH
pecypcamu [1].

Jliteparypa
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IT TEXHOJIOT'Ti SK YUHHUK THYUYKOI'O MEHEDKMEHTY ¥
INIABUINEHHI EGEKTUBHOCTI ABTOMATHU30BAHUX ITPOLECIB
CUCTEM YIIPABJIIHHA

Buxopuctanns [T-TexHOnOrid I aBTOMATH3aIll CHCTEM MEHEIKMEHTY
(ympaBiniHHA) 3a0e3nedye JOTPUMaHHS OCHOBHHUX KPHUTEPIiB SKOCTI 1HPOPMAIIHHOTO
3a0e3neyeHHs] Taki fK aJanTHBHICTH O Oi3HEC MPOLECIB MIAMPUEMCTB, poloTa 3
MOCTIHHO 3MIHHUMH JaHHMH, poOOTa 3 BEIMKUMH 00’eMamMu iH(pOpMaIii,
BUKOPHUCTAHHA MITYYHOTO 1HTEJIEKTY, OTIEPATUBHICTh 1 BUCOKA IIBUJIKICTh OOpOOKH Ta
nepenayi iHdopmariii.

HeoOximHicTh  MOCTIMHOTO  BJOCKOHAJIIGHHS  SKOCTI  1H(GOpMAIiitHOTO
3a0e3ne4eHHs ISl CUCTEM YIPABIIHHS MiIPO3AUTaMH MiAMPUEMCTBA, 00YMOBIICHA 1X
crenu@IYHIMHA 0COOJIMBOCTSIMHU. A came: BEJIMKOIO KUTBKICTIO 00’ €KTIB (pOpMyBaHHS
NEPBUHHUX JaHUX, fAKI OepyTh yd4acTh B YIpaBIiHHI MIANPUEMCTBA  1X
HEOMHOPIAHICTh. Tak, Hampukiaa, iHPoOpMalis MOCTyHae SK BiJ JAaTYMKIB Ha
obOnagHaHHi, Tak 13 cucteM UMI (dosjoBiko-MammHHOTO iHTEp(deiicy) abo 00’eKTiB
pPO3TaIIOBaHMUX 3a MEKAMM IMIANPUEMCTBA 1 HABITh Y KIHIIEBUX CIIOKHBAYIB.

3 nosiBoto TexHounorii iHTepHery pedeil (IoT), po3mmpeHHs Mepexi 1HTEpHET
Ta IHIIUX CYYaCHUX JOCATHEHb B ramy3l 1H(OpMAI[iiHUX TEXHOJOrIH, MOMITHO
30UIbIIMIIACS SIKICTh MPOAYKIIT sSIkKa BUPOOJSETHCS, 3’ SIBUJIACh MOXJIUBICTh 3HU3UTH
coOIBapTICTh  KIHIIEBOTO  MPOJIYKTY, CKOPOTHJIMCA BUTPAaTH Ha  CEPBICHE
00CITyrOByBaHHS.

KoxxHe manpueMcTBO Ma€ I1HAWBIAYadIbHMM MiAXiA 10 BEASHHS CBOET
roCIoAapchKoi MisUIBHOCTI, TOMY 1 (DakTOpH, SIKI BIUIMBAIOTh Ha SIKICTh 1 CEpBIC,
JIIOTh 3 PI3HOIO IHTEHCHBHICTIO y PI3HMX Bapiaiisx. Bce 3ajieXuTh sIK Bl CTaHy
€KOHOMIKH, Tally3eBUX OCOOJMBOCTEH, pErioHy, MarepialbHO-TeXHIYHOI 0a3u
MiIPUEMCTBA, CHUPOBUHU, IMUPOTA HOMEHKJIATYpHU MPOAYKIIT MIAMPUEMCTBA,
CKJIQTHOCTI BHUPOOHMUIITBA, JIOTICTUYHUX JIAHIIOTIB, TIOBEIIHKM KOHKYPEHTIB,
cTparerii po3BUTKY MIAMPHEMCTBA, TaK 1 BiJ] XapaKTEPUCTUK CaMOi MPOIYKINi, ii
SKOCTI Ta MONMUATY Ha Hel. KepiBHUIITBO MiANPUEMCTBA IJI MPUAHSITTS aaeKBaTHUX
VOPABIIHCBKUX PIIIEHb OYIKY€ OTPUMATHU aKTyajbHYy, JOCTOBIPHY I1H(OpMaLIO
CTOCOBHO KUIBKOCTI $IKOCTI MNPOAYKTY, IO TOB’Si3aHI 3 IMOTOYHOK BUPOOHUYO-
rOCMOIAPCHKOI0 AISUTBHICTIO MIANPUEMCTBA. BaXKIIMBOIO MEPEIyMOBOIO ISl ILOTO €
JIOCTOBIPHICTh Ta HEOOX1IHA KUTBKICTh JaHUX JJIs YIpaBIiHHS Oi3HEC-MPOIIeCaMHu.

Otxe, 3actocyBanHs [T TexHoMOrN /1S MiABUIIEHHS €PEKTUBHOCTI MPOIIECIB
CUCTEMH MEHEHKMEHTY TMIAMPUEMCTBA JO3BOJIUTh HE JIUIIE 3HU3UTH BUTPATHU HA
MIIIPUEMCTBI 1 PAIIOHAILHO PO3MOAUIMTH PECYpCH, a W CHOPUATH 3POCTAHHIO
peHTa0EIbHOCTI BUPOOHUIITBA Ta MiJABUIICHHIO MOTO KOHKYPEHTOCIIPOMOKHOCTI Ha
PUHKY.
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KOHIEMLS YIOCKOHAJEHHS IHHOBALIIHOTO PO3BUTKY
MOTEHIIAJY OPTAHI3ALIII B YMOBAX [IU®POBI3ALIIT

OcHOBHI TEHJCHINI YAOCKOHAJICHHA IHHOBAIHOTO PO3BUTKY MOTEHIATY
oprasizamii B ymMoBax LM(poOBi3alli BU3HAYAIOTh TaKi YMHHUKH, IO € OCHOBOIO
dbopMyBaHHSI N1aHOi KOHIIEMIlli: 1) KOHKYpEHIIis 3a SIKICHUU JIIOJACHKUN KariTa,
OCKIJTbKM  BHCOKOKBaJi()iKOBaHUN TepcOHaN 3a0e3neuye MOIIUPEHHS 3HaHb,
IHHOBAIlI, TEXHOJIOTIH; 2) BelMKa pojib 1HPOPMALIMHUX TEXHOJOTIH Yy mpoleci
NOIIUPEHHSI 3HaHb CTa€ BCE OUIBII 3HAYYIIOK JUIS TOJAIBIIOrO 3pOCTaHHS
IHHOBAIIMHOT aKTUBHOCTI, TaK SK MPOIECH MOIIMPEHHS 3HAaHb BUWIUIA 32 MEXI
OKpeMHUX €KOHOMIK; 3) rioOaiizaiisi 3MyIllye KOMIIaHii KOHKYpyBaTh 3a OLIbII
BUCOKHMI pIBEHb TEXHOJOTIA 1 BOJHOYAC CTUMYJIIOE€ TPOIECH Ccrerjanizamii Ta
JoKai3alii IHHOBaIIii.

KoHueniist y10CKOHaNeHHsI 1HHOBALIMHOTO PO3BUTKY MOTEHI1ay OpraHi3ailii B
yMoBax Iu(dpoBizaiii  BUXOAUTH 3 TOrO, IO B ICHYIOUMX YMOBaxX BHCOKOI
KOHKYPEHIlli OyyTh YCHIIITHO PO3BUBATUCA €KOHOMIKH THUX KpaiH, SIKi BYUACHO BXXHWJIH
3aX0J[IB II0JI0 MEPEO30POEHHS] BUPOOHUIITBA Ta OCBOEHHS HOBHX TEXHOJIOTIH,
3a0€3MeUeHHs] 3a PaXyHOK I[bOTO BHUIYCKY KOHKYPEHTOCHPOMOXXHOI HPOIYKIIi 3
HalMEHIIIMMHU BUTpaTaMH.

Tepmin «moTeHmian» (MOXJIMBICTB, T€, IO ICHYE y TMPUXOBAHOMY BUTJISAL 1
MO€E TPOSBUTHCS 3a BIJOMHUX YMOB) 3allO3MYE€HHMI y T'yMaHITapHI HAyKu 3 (DI3UKH.
TpakTyBaHHsI JaHOTO TepMiHA O3HA4Ya€ HASBHICTH Yy cCy0'ekTa (OKpeMO B3SITOI
JIIOJIMHU, COLIANIBHOT IPYIH, CYCIUIbCTBA 3arajloM) MPUXOBAHMX, SIKI 1€ MPOSIBUIM
ceOe, BHYTPIIIHIX MOXJIMBOCTEN UM 3/11I0HOCTEH y MEBHUX CPepax >KUTTETISITLHOCTI.
[ToTeHmianoM ciijf BBaXaTH HAsBHICTb B OpraHi3alii BHYTpIIIHIX MO>JIMBOCTEH, a
TaKOXK 3710HOCTEH TMepcoHaTy y pi3HUX cdepax il KuTTemisuibHOCTI [1].

[Tin inHOBariero (aHria. «innovation» - HOBOBBEIEHHS, HOBATOPCTBO) Y
TPaKTyBaHHI BHUKOPHCTAHHS HOBOBBEACHb CJiJ PO3YMITH BUKOPHCTAHHS HOBHX
TEXHOJIOT1, HOBUX BHUJIIB TMPOJYKLIi YW TMOCIAYr, HOBUX (opM opranizamii
BUPOOHHUIITBA Ta Tpalli, HOBUX (opM 00ciyroByBaHHs Ta ynpasiiHas. [. [llymnerep
BIIEpIIIC PO3IJISTHYB MUTAHHS HOBUX KOMOIHAIM COIllaJIbHUX YWHHUKIB Ta BUJIJIUB
I'Th 3MiH y PO3BUTKY 1HHOBaIiil: 1) BUKOPUCTaHHS HOBOI TEXHIKHM, TEXHOJOTTUHUX
MpoI1ieciB @00 HOBOTO 3a0e3MeuUeHHs MijJ Yac BUPIMICHHS TpoOJeM Ta 3aBAaHb; 2)
BUKOPHUCTAHHS KIHLIEBOTO pE3yibTaTy [ISJBHOCTI 3 HOBUMH SAKOCTAMHU; 3)
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BUKOPHUCTAHHA PECYPCIB, L0 paHillle He BUKOPUCTOBYIOTHCS; 4) 3MiHM y OopraHizarii
JTISAJIBHOCTI Ta 11 MarepiajibHO-TEXHIYHOTO 3a0e3ledyeHHs; S) IMosBa HOBUX
CIOKMBAyiB coliayibHOi mociayrd.  Cimija HajgaTd Kiacu@ikaiiro MOJOJIIKHOTO
IHHOBAIIMHOTO TMOTEHIiaTy. 3a piBHEM HOBHU3HHU: 1) pagukanbHuil (Oa3uCHUIA)
IHHOBAIIMHUM TIOTEHIIIAN, KUK peajizye BIIKPUTTSA Ta BEJIMKI BUHAXOJIW Ta CTa€
OCHOBOIO (POpPMYBaHHS HOBHUX IIOKOJIIHb Ta HAIpPSMKIB PO3BUTKY; 2) MOKpallye
IHHOBAIIMHUNA TOTEHINa], IO peaji3ye cepelHl BUHAXOAM Ta JOCHIKEHHS; 3)
Moau(DIKaIiHUI 1HHOBAIIMHMI TOTEHITIa, CIIPSIMOBAHMI HAa YaCTKOBE MOKPAIEHHS
3actapinux iHcTUTylii. [1o 00'ekTy 3acTocyBaHHsA: 1) MPOAYKTOBHIA 1HHOBAITIHUIA
MOTEHIIIaJl, OpPIEHTOBAHMI Ha BHUKOPUCTAHHS HOBHX MPOAYKTIB (mociyr); 2)
TEXHOJIOTIYHUN 1HHOBAIIWHUI MOTEHIiaN, HAI[IJICHUI Ha CTBOPEHHS Ta 3aCTOCYBaHHS
HOBO{ TEXHOJIOT11; 3) MPOLIeCHUH 1HHOBAIIIHMI MMOTEHITia)l, OPIEHTOBAHUN CTBOPEHHS
1 (YHKIIIOHYBaHHS HOBHUX OpTraHi3aliiHUX CTPYKTYp, SK YCEpeauHl JOKaIbHOI
COIIIAJIbHOI TpynH, TaK 1  Ha PIBHI BCHOTO CYCHUIbCTBA; 4) KOMIUICKCHUMN
IHHOBAIIMHUM TIOTEHINaN, MO0 € IMOE€JHAHHAM PI3HUX I1HHOBAIlIM. 3a MaciirtabaMu
3acTOCyBaHHA: 1) ramy3eBUil 1HHOBAIIMHUNA TOTEHIIAN;, 2) MIKIraly3eBHM
IHHOBAIlIMHUIA TOTeHIian, 3) perioHaJbHUN I1HHOBAIIWHUNA ToOTeHmial;, 4)
MDKpETiOHAJIbHUN 1HHOBAIIMHUI TOTeHIian. 3riAHO TMPUYUH BUHUKHEHHA: 1)
peaKkTUBHUI (aJanTUBHUN) 1HHOBAI[IWHUN MOTEHIIAN, 10 3a0e3Mledye peakilio Ha
HOBOBBEJICHHS, W0 3IHCHIOIOTBCA B I1HIUX cdepax IKUTTEMISIIBHOCTI; 2)
CTpAaTEeriyHUM IHHOBALIIMHUI MOTEHIlan — II€ 1HHOBAlli, peani3alis SKHUX Mae
3aMO0IKHUN  XapakTep 3 METOK OTpPUMaHHsA I[epeBar y NepcHeKTHuBl. 3a
e(eKTUBHICTIO: 1) EKOHOMIYHMI 1HHOBALIMHUN TOTEHIan; 2) COIlaJbHUM
IHHOBAI[IMHUNM ~ TIOTeHMLiaT, 3) eKOJIOTIYHUW 1HHOBAIiMHUN  moTeHian;, 4)
IHTerpajIbHUN IHHOBAIIMHUM NoTeHIlian [2].

Takum ymHOM, emoxa mudposizalli y 3Ha4HIN Mipi TOCHIIOE (POopMyBaHHSA
KOHLIETIIi yTOCKOHAJIEHHS! 1HHOBALIIITHOTO PO3BUTKY MOTEHIIATy OpraHizauii, Ta siK
HalllJIeHa Ha BUKOPUCTAaHHS HOBHUX HAIpsMIB I1HHOBAI[IHHOTO PO3BUTKY, SAK-OT:
IHTEPHET pedeid, pO3yMHUX MICT Ta OYyIHWHKIB, KOBOPKIHT-LIEHTPIB, TE€XHOIAPKIB,
pOOOTOTEXHIKM, HAHO-1 OlOTEXHOJIOTIM, IITY4YHOrO IHTENEeKTy. [HHOBaIiliHa
TISTBHICTD - KOMIUIEKC HAyKOBUX, TEXHOJOTIYHUX, OpPraHi3alliHuX, (IHAHCOBUX Ta
KOMEPIIMHUX 3aXOJliB, CIPSMOBAaHUN Ha KOMEpIliali3aililo HAKONMUYECHUX 3HaHb,
TEXHOJIOTIM Ta oOjaaHaHHSA. I[HHOBalIi CHOPUSAIOTH 30UIBIICHHIO MPUOYTKY,
CTBOPIOIOTHCSI TIPOJYKTH BHINOI SIKOCTI, 30UIBIIYEThCS KIIBKICTh BHUIYIICHOT
IMPOJYKINi 3a KUIBKICTh 4Yacy, 1HHOBAIlli BIUIMBAIOTh HAa KOHKYPEHTOCIPOMOXHICTh
OKpEMOi JIFOJIMHH YU OpTaHi3aIlii.
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MPUHIIATIA IHOOPMAIIHHOT O 3ABE3INEYEHHS JISAJIBHOCTI
OPI'AHIB COIIAJIBHOTI'O 3AXHUCTY HACEJIEHHSA

Ha cyuyacHoMy erami pO3BUTKY YKpPaiHCBKOTO CYCHUIbCTBA BaXJIMBUM
3aBlaHHSAM € MOOyAOBa JEMOKpPAaTHYHOI, COIalIbHOI Ta MpaBOBOi jaepxkaBu. Bci
TpaHc(opMarliitHi mporecu, MOCUJICHHS JEMOKpaTH3allii Ta COLIaIbHUX TIEPETBOPEHD
COpsMOBaHI Ha (OpMyBaHHS HOBOTO THUIy TI'POMAASHCHKOTO CYCIIIbCTBA, SKE
3HaYHOIO MIpPOIO BIUIMBA€ HAa BUPILICHHS COLANbHUX MpodseM. OHUM 3 BaKIMBHUX
HanpsMIB PO3BUTKY CYCIUIbCTBA € COLIAJIbHMM 3aXMCT HACEJICHHS SK OAMH 13
HAMPAMIB COIIaTbHOI MOJITHKH.

MopnepHizaliisi comiaibHOI pealbHOCTI, TJIo0ami3alis Cy4acHUX TMOJITUKO-
€KOHOMIYHUX BIJIHOCUH, NEPMAHEHTHE OHOBJIEHHS CYCIJIBCTBA, JAEMOKpaTH3allls
CYCIUIBHUX CHUCTEM, CTAHOBJICHHS JIFOJMHOLETPUCTCHKOI OpraHizaiii CyCHUIbCTBA,
TEXHOJIOT13allisl CyCIUILHOTO MPOCTOPY, 3aTOCTPEHHS TI00ATbHUX NPOOJIEM CydacHOl
LIMBUIIZALIT NOTPEOYIOTh, MEPEAYyCIM, BUBYEHHSA 1 MOJANBIIOrO peopMyBaHHS
ICHYI0YOi CHCTEMHU YIPABIIHHSA, MEPEAYyCIM HUIIXOM €(QEKTUBHOIO 3aCTOCYBaHHS
iH(popMmaiiHuX TexHoJorid. YucnenHi GopmMu 1 METOIHU, SKI BUKOPHCTOBYBAIUCH
MPOTATOM JIECATUIITh, BUSBIISIIOTHCS HEBUIIPABAAHUMHU 1 MaOoe()eKTUBHUMHU B HOBUX
comianbHuX peanisx [1, c.116]. Came ToMy aKTyai3yeThCsl MUTAHHS BCTAHOBJICHHS
NPUHIMIIB 1HPOpPMAIIHHOTO 3a0€3MeYeHHs AISUTbHOCTI OPTaHiB COIIAIBHOTO 3aXHUCTY
HaceJICHHS.

[ndopmariitne 3a0e3nedeHHs TiSTIBHOCTI OpPraHiB Jep>KaBHOI BiIalu, 30KpemMa
OpraHiB MICIIEBOTO CAMOBpSAJIyBaHHSA, Ta MOr0 BaXJIUBICTh Yy MPUNAHATTI
YIOPaBIIHCHKUX pilieHb JociimxkyBaiu B. Boponkosa, A. Jlertsp, H. Hdinenxo, I.
Hpesunpka, H. Kamitanenko, O. Kapnieako, P. Kosanb, P. Kprokos, 0. Mamkapos,
B. Mopos, H. Huwxnuk, T. Ceprieaxo, C. Teneumryn, B. Teptuuka, 0. Illapos Ta iH.
[IpoOnemaM BHOpPOBaKEHHS B CHCTEMY JEP>KABHOIO YINPABIIHHA CY4YacHUX
KOMYHIKAI[IHHUX TEXHOJIOT1 MPUAUICHO YBary B Mpausgx YKpaiHCBKUX y4yeHux: M.
Axaxa, A. bapanoBa, M. bytko, O. Benrep, O. Kpaiinik, [. Kaumenko, A.
Cemenoga, 1. Cnicapenko, C. Uykyrt, O. llleBuyk, B. Illyminkiu Ta 1H.

HampsiMmu corianbHOi MOJITUKA PO3IIISAAIM BITUYM3HSIHI BYeHl, 30kpema, O.
Antonenko, B. I'mymenko, O. Kupunenko, E. Jlibanosa, JI. Jlucsxk, I'. Jlomymusxk, 1.
Jlyk’ssnenko, 1. Jlynina, 1. Jlrotuit, O. Maxkapona, JI. [lonozenko, H. CaBuenko, B.
®denocos, I. Uyrynos, JI. Uepennko, A. Uyxno, C. IOpiii Ta iH.

B ymoBax mpoBenmeHHs pedopM CYyTTEBO MOPYIIYEThCA OalaHC I1HTEPECIB
PI3HHX BEPCTB HACEJICHHS, MIPOIIAPKIB 1 KJIACIB, MO BEJE 10 HETATUBHUX COIIAbHO-
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€KOHOMIYHHMX HACJIJIKIB, MMOJOJIAHHS SKUX € MOXJIMBUM 32 JIOTIOMOTOI0 PI3HUX (hopM
Ta METO/IIB CUCTEMH COIIaJIbHOTO 3aXKMCTy HaceseHHs [2, ¢.258].

[ndopmarniitne 3abe3nedeHHs € 000B’SI3KOBUM €JIEMEHTOM OpraHi3alliifHOro
IpoIecy IMyOJIIYHOTO CaMOBPSIYBaHHs, SKAWA mepemabadae QopMyBaHHS Ta
BUKOPHUCTaHHSA MacuBYy iH(opmMarlii, HeoOXiTHOTO 1Jis 3JIMCHEHHS YIPaBIIHCHKUX
omeparlii. SIkicHe HAaCHUYCHHs BIJMOBIJIHUMH JIaHUMHU € 3allOPYKOI €(EeKTUBHOCTI
JICPYKaBHOTO YITPABIIHHS Ta MiCIIEBOTO CAMOBPSTyBaHHS, Tiepe0adaroyuu 3iHCHEHHS
CHUCTEMHU 3aXOMdIB MO0 IXHBOTO 300py, OOpOOKH, OIIHKH 3 METOI TOJAJIBIIOro
MPaBUJILHOTO Ta PaIliOHATLHOTO BUKOPUCTAHHS B MPOIIECI IPUAHSTTS YIIPABIIHCHKUX

pIIICHb.
[adpopmarriitne 3a0€3MeUYeHHs MISTIBHOCTI OPraHiB COINIAJIbHOTO 3aXUCTY
HACEJIGHHA — 1€ TMpOLleC CTBOPEHHS HANEKHUX TMPABOBUX, OpraHi3aliiHUX,

KaJpOBUX 1 TEXHIYHMX YMOB Ta BHUKOHaHHSA OOOB’SI3KIB IOCAJOBUMH 0COOaMHU
BIJIMOBIAHUX OpPTraHiB 3 METOH 3aJ0BOJICHHS 1HGOpPMAIIMHUX MOTped BKa3aHUX
OpraHiB BJIaJiy, a TaKOX TPOMAJSH Ta IOPUAMYHUX OCIO MpPO poOOTYy IUX OpraHiB
nuaxoM (OpMyBaHHS 1 BUKOPUCTAHHS 1H(GOPMAIITHUX pEeCcypciB Ta 3aCTOCYBaHHS
iH(dOopMaIiiHO-KOMYHIKaIIHHUX TexHojorid. A.l. TaipoB BUBaxeHO 3ayBaxye, IIO
«iHpopMmalliitHe 3a0e3neueHHs (PYHKIIOHYBaHHSI OpraHiB JIep>KaBHOI BJIaJU came 10
co0l HE € rapaHTi€l0 MIABUIIEHHS SKOCTI MPOIECY JEP>KaBHOTO YIPaBIIHHA, XO04a
MOJKE CHPHATH ONTUMI3AIll MPOIeAypPH MPUNHATTS YIPABIIHCHKUX pillleHb. Takum
YUHOM, BHPIIMICHHS JIMIIE TEXHIKO-TEXHOJOIYHUX MpolaeM (yHKIIOHYBaHHS
MOITHYHUX 1HCTUTYTIB YKpaiHU HE MPHUBENE O aBTOMATUYHOTO BIOCKOHAJICHHS
JEp’KaBHOTO yIpaBiiHHI» [3, ¢.5].

[ndopmartiitne 3a0e3neueHHs] 0a3yeThCsl HAa MEBHUX NPHUHIMMNAX SIK OCHOBHUX
BHUXITHUX TIOJOKECHHSAX, SKUX OPTraHW COIIAJBHOTO 3aXUCTy HACEICHHS MAaroTh
JTOTPUMYBATHUCS 3aBXIM B CBOIH JISNIBHOCTI, CEpPe IKUX: 3aKOHHICTh, JOCTOBIPHICTb,
aKTYaJIbHICTb, BIIIIOBIIHICTH dbopmi, aJPECHICTBD, 3arajibHOJIOCTYIHICTD,
IHTepaKTUBHICTh, CHCTEMHICTb,

Peanizaiiss Hamaranb YKpaiHM CTaTH MOBHOIPABHUM UYJIEHOM €BpPOIEHCHKOTO
Coro3y nmotpedye 3HaUHUX 3MiH Y cepi COIlaTbHOTO 3aXUCTy HACEIICHHS, CTBOPCHHS
IHCTUTYIIMHUX MEXaHI3MIB peaji3ailii COIlaJIbHUX TMEpPeTBOPEHb, a TaKOX
BJIOCKOHAJICHHSI 1H(OpMaIIitHOTO 3a0€3MeUeHHs 3a3HAYEHOT0 CETMEHTY CYCILIbCTBA.

OTxe, BIOCKOHAJIEHHS CHUCTEMH COIIIAJIbHOTO 3aXWUCTy HACEJeHHS SK
CKJIaJIOBOi YaCTUHU TpaHChOpMaliiHOT €KOHOMIYHOI CHCTEMHU Ma€ BIIOyBaTHCS B
Hanpsmi (GOPMYBaHHS EKOHOMIYHUX 1 COI[laJbHUX I1HCTUTYTIB, MPUTAMAHHUX
PUHKOBHM BITHOCHMHAM. BaXJIMBOIO CKJIQJIOBOI0 BKa3aHUX IEPETBOPEHb €
YAOCKOHAJIEHHs 1H(GOpPMAIIHHOTO 3a0€3MEeUeHHS MiSUIbHOCTI BIJMOBIAHUX OpPTraHiB
BJIQIM IIUIIXOM JOTPUMAHHS BU3HAYEHUX TPHUHIIMIIIB, 0 CIIPUATHME 3aTBEPHKCHHIO
3arajJbHOEBPOIEUCHKUX CTAHJAPTIB COIIAIbHOTO 3aXUCTY HACEICHHS Y KpaiHu.
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Hayk. kep.: a-p opun. Hayk, noil. Kamitanenko H.IT.

THHOBAIIIMHA KAIPOBA ITOJITUKA IK ®PAKTOP EKOHOMIYHOI'O
3POCTAHHA NIAITPUEMCTBA

TpancdopmaliiiiHi Tpoliecd B CYCIUIBHOMY PO3BUTKY Ta IMOOY/I0Ba MPaBOBOI
JE€MOKpPAaTUYHOI YKpailHChKOI JepXaBU CIOHYKalOTh JI0 OHOBJIEHHsA 3acaja cdepu
YIPaBIIHHSI B KOHTEKCTI €BPOIHTETPAIlIMHUX BUMOT. BaXKJIMBOIO JITAHKOIO SAKICHUX 3MIH
€ TMEeperjsi Ta BJIOCKOHAJIEHHS KaJApOBOi MOJITUKA  sSK Yy cdepl AepKaBHOrO
yOpaBIiHHSA, Tak 1 WOA0 oOkpemux mignpuemctB [1, c¢.253]. 3abesneueHHs
PE3yIbTATUBHOTO MPOBAKEHHS COLIAIbHO-EKOHOMIYHUX TpaHchopmaliiii ta nepexina
70 1HHOBALIMHOI MOJENl PO3BUTKY 3YMOBIIOIOTH MOTPeOy MoJepHI3alii METOIIB Ta
MEXaHI3MIB peajizalii KaapoBoi MOJIITUKA Ha KOKHOMY MIANpUEMCTBI. [TpomucioBicTh
YkpaiHu HaneXuTb A0 NPIOPUTETHUX Tally3eid, [0 BHU3HAYAIOTh TEMIHN Ta SKICTb
€KOHOMIYHOTO 3pOCTaHHS, I1HHOBALIMHY CHOPSAMOBAHICTh COL1aJbHO-€KOHOMIYHOTO
po3BUTKY. HuHI BUpOOHUYMI CEKTOP XapaKTEPHU3YEThCSI TEXHOJIOTTYHUM BiJICTaBaHHAM
1 HE 3aBXJIU KOHKYPEHTOCHPOMOKHOI MPOAYKIIIE€I0, 30KpeMa 1 uepe3 BIJACYTHICTb
JI€BUX MEXaHI3MIB (hOpMYyBaHHSI Ta yIpaBiIiHHS KaapoBHM moTeHuiasoM. Came Tomy
aKTyaJlbHUM € TIMTaHHS JOCHIJKCHHS BIUIMBY 1HHOBAIIMHOI KaJpOBOi IOJITHKH Ha
€KOHOMIYHE 3POCTaHHS IMiIMPUEMCTBA.

[MuTaHHAM KaJpOBOI MOMITHKU Ta CTPATETii yIMpaBIIiHHS MEPCOHAIIOM MPHULIISLIO
yBary 0araTo yKpaiHChKHMX BU€HHX, TakuX sK: JI. banmabanosa, B. bausniok, /[. boruns,
B. Bacunenko, M. Boiinapenko, H. I"'aBkanosa, O. I'pimtHOBa, A. Konor, O. Mopos, O.
HogsikoBa, B. Huxnuk, B. Ilettox, B. CaBenbeBa, A. UyxHo Ta 1HIII.

EdeKkTuBHICTh MPOMMCIOBOCTI BU3HAYAETHCA HAcaMmIlepe]] BUKOPUCTaHHSIM
BUCOKOKBaTI(pIKOBAHUX KaJpiB, HOBUX 3HAHb, HOBITHIX TEXHOJIOTI Ta METO/IB
yopaBiiHHsa.  [IpoGnema  miABUIIEHHS  €(QEKTHUBHOCTI CHCTEMH  MEHEIKMEHTY
IiJOPUEMCTB 3aliMa€ EHTPaJIbHE MICIIE B yMOBaX PUHKOBOI €EKOHOMIKH, Bl BUPIILICHHS
AKOI 3aJIeKUTh MICLIE TIJIPUEMCTBA B IPOMUCIOBOMY BUPOOHUIITBI, HOTO (pIHAHCOBUMN
CTaH, KOHKYPEHTOCIIPOMOXKHICTb Ha PUHKY [2, c.19].

JIns BU3HAUEHHSI HANpSIMKY 1 OCHOB pOOOTH 3 NEPCOHAJIOM, 3arajlbHUX 1
cnienupivHuX BUMOT JI0 HBOTO, PO3POOIIIETHCA KaIpoBa MOMITHKA OpPTaHi3allii, 3aBIsiKu
KA 3MIMCHIOETHCS peaizailis IIed 1 3aBlaHb YIpaBiHHA nepcoHasoM. Kaaposa
MOJITHKA € YaCTHHOK IOJITHUKH IIIIPUEMCTBA 1 NMOBHHHA IOBHICTIO BIJIOBIIATH
KOHIIETIIi Horo po3BUTKY. BiAmoBimHO 70 MmBOTO, CIiJi MOCTIHHO BIOCKOHATIOBATH
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KaJpOBY TOJITHKY MiJNPUEMCTBA, AOCTIKYBaTH Ta BIPOBAIKYBaTU €(EKTUBHI
METOM Ta CNOoCOOM yIpaBiiHHS, (OPMYBATH KaJpOBY IIOJITUKY SIK TMPOBIAHY
CTpaTEriYHOTO yIpPaBIiHHS.

HaykoBIii BH3HAIOTh, 0 1HHOBAIIMHI TEXHOJOTII B YIIPaBIIiHHI MEPCOHAIOM
MOXHA PO3MVISIAATH 3 JBOX IO3UIIM — SK HOBI, IO IIJABHINYIOTh €()EKTUBHICTH
JUSITBHOCTI MANPUEMCTBA, TPUHOMU YIIPABIIHHS JIOJICBKUMH pecypcaMu (IHHOBaIlIHHI
TEXHOJIOT1i KaIpOBOTO MEHEIKMEHTY), 1 K TPaJMIliiHI TEXHOJOT1l BIPOBA/KCHHS B
KaJIpOBy pOOOTY TMiAMPHUEMCTBA HOBOBBEICHH (TPAUIliHI YIPaBIIHCHKI TEXHOJOTIT
BIIPOBA/DKEHHS 1HHOBalii). Ha Ham mnornsa, CTBOpeHHs I1HHOBALIWHOT CHUCTEMHU
nepenbavae BUKOPHCTAHHS, 30KpeMa, TaKMX METOJIB, SK I1HHOBAIlIHI TEXHOJIOTIl
YIPaBIiHHS TIEPCOHATIOM.

CyudacHa cHpsIMOBaHICTh IHHOBAIlil y KaJapoBii cdepi mMoB’s3aHa 3 TaKUMU
3aBJIaHHSMU, SIK: TIABUILEHHS PIBHS MPOIYKTHUBHOCTI JIISJIBHOCTI MEPCOHANY; TOCTIHHE
e(deKTUBHE HAaBYAHHS IMEPCOHATY BIAMOBIIHO JI0 CY4YacCHHMX BHUMOT;  MOJIMIICHHS
B3a€EMOBIJIHOCHH B TPYJIOBUX KOJIGKTHBAX 1 CTBOPEHHS YMOB [IJIl TBOPYOT'O BUPIIICHHS
BUPOOHUYWX 3aBJaHb, MOJIMIIEHHS YMOB TMpalll HUIIXOM BUKOPUCTaHHS CY4YaCHUX
TEXHOJIOTIYHUX HOBOBBEJICHb; CTUMYJIOBaHHS KpEAaTHUBHUX 11€¥; IMIJBUILIECHHS
aJanTUBHOCTI TIEPCOHATY JI0 HOBOBBENEHb; 3aly4€HICTh 1 JIOSJBHICTH IEPCOHAITY,
3rypTOBaHICTh KOJIEKTHBY;, TparHeHHs JO 3a0e3neueHHs OanaHCcy 1HTEpeciB
HIIIPUEMCTBA Ta TIpaIliBHUKA.

Jns 3abe3neueHHs Tpanchopmallii KaapoBOoi MOJITUKH HEOOXIJIHE TOTPUMAHHS
HAaCTYMHUX TPUHIMUIIB: MIANOPSIAKOBAHICT, KaJApPOBOi TMOJITUKU TOJOXKEHHSIM 1
3aBJJaHHSIM CTPATEr1YHOTO PO3BUTKY MIAMPUEMCTBA; OalaHC €KOHOMIYHUX 1 COLIAIbHUX
acrekTiB TpaHc(OpPMYyBaHHS KaJpOBOi MOJITUKH; 3a0€3MEUYEeHICTh CHIBPOOITHUKIB
COLIIAJIbHUMHM TapaHTIIMH BCTAHOBJICHOIO 3aKOHOJABCTBOM PIBHSA 3 YpaxyBaHHIM
3aBAaHb PO3BUTKY HIANPHEMCTBA; Y3TOJKEHICTh KAaJpPOBOi MOJITUKH 3 PEriOHATBHUM
PUHKOM Tpalii moA0 KBajidikallii mepcoHaty, piBHS OIUIATH Mpalli MPaIiBHUKIB PI3HUX
KaTeropiii, yMoBaMu Mpaili, TEMIaMHU PO3BUTKY MIAMPUEMCTBA 1 HASIBHOCTI TPYIOBUX
pPECypCiB; Y3TO/KEHICTh pIIIEHh KEPIBHMKA MIAMPUEMCTBA IIOJAO NUTaHb KaJapoBOi
MOJITHKH 3 TPYAOBUM KOJICKTUBOM 332 YMOBH JOTPHUMAHHS YMHHOTO 3aKOHOaBCTBa [3].

OTxe, B CydaCHUX YMOBax TPUBA€E MPOIEC PO3BUTKY Ta OHOBJICHHS KOHIICTIT
YIOPAaBIIHHS TIEPCOHATIOM, TMPU IOMY YIOCKOHATIOIOTHCS SIK CHUCTEMH YIpaBJIIHHS
MEPCOHANIOM, TaK 1 METOJIMU Ta IHCTPYMEHTH, IO BHUKOPUCTOBYIOThCA. [lomanmbmimii
PO3BUTOK CHUCTEMH YIMPABIIHHS IEPCOHAJIOM MiAMPUEMCTBA Tependadae aaanTariiio
ICHYIOUMX TEXHOJIOTIH 0 HOBHUX yYMOB TOCIOJAPIOBAaHHS, & TaKOX 10 HOPMAaTHBHO-
MpaBoOBOro 3abe3nedeHHs mpaml B YkpaiHi. Takuil miaxia 3a0e3neyuTh BHUPIIIEHHS
MPaBOBUX MHUTaHb B3a€EMOBIJHOCUH YCIX YYACHHKIB MPOIIECY YIIPABIIHHS MEPCOHAIOM,
a TaKOX CIPUATHME MIABUIIECHHIO €(EeKTHUBHOCTI PO3BUTKY Ta peaiizallii TpyI0BOTO
NOTEHIaTy MiAIpPUEMCTBA.
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YIIPABJIIHHSA IT-IHOPACTPYKTYPOIO ITIIAITPUEMCTBA SIK
YUHHUK E®EKTUBHOCTI HUPPOBOI'O MEHE/KMEHTY

AKTyanbHICTb JTOCITIJIKEHHS yIOCKOHAJIEHHS IT-inppacTpykTypu
nianpueMcTBa (MpUCTpOi 13 BUxXogoM B IHTepHeT, 0a3u maHMX, MpOTpaMHE
3a0e3neyeHHsl, KOpHopaTHMBHA IIOIITa, CEpPBEp JOJATKIB, CXOBHILE, I1HTEpdeiic
KepyBaHHs 1H(PaCTPyKTyporo, Mmialip Ta HaJAIUTyBaHHS AKTUBHOI'O MEPEKEBOTO
oOnagHaHHs, (aipBOIIiB, BIPOBA/HKCHHS CUCTEM MOHITOPUHTY, XMapHUX CEpPBICIB)
MOB'A3aHa 3 BIJACYTHICTIO KOHUEMNUII BIANOBIAHOI iHpacTpykTrypu. Lludposizamis
noTpedye BUPOOJIEHHS 1 BIPOBAIKEHHS Y KUTTS HAAIMHOTO CamMOpEryJasiTUBHOIO
MexaH13My yaockoHaneHHs [T-iHhpacTpyKTypu MIANPUEMCTBA, 3AaTHOI HIABUIIUTH
€(EeKTUBHICTh [ISUIBHOCTI MIJMPUEMCTBA, CTBOPUTH JUIsl Oi3HECy psija IepeBar:
MJBUIIEHHSI MPUOYTKOBOCTI, ONTUMI3AIlisl BUTPAT, MiABUIIECHHS MPOTYKTUBHOCTI
0i3Hecy 3a paxyHOK i1H(OpMaIiiHO-KOMYHIKAIIIMHUX TEXHOJOTiH AKTyaJIbHICTh
NOBs3aHA 3 HAsSBHICTIO CHTPOMIWHUX TEHJEHIA Yy KPU30BOMY COIllyMi
1J100aJ1130BaHOTO CYCIIJILCTBA Ta OCOOJIMBO MEXaHI3MYy 3BOPOTHOTO 3B’SI3KY Ha PiBHI
dbopMyBaHHS ~ YNpaBIIHCHKOI  KOMaHAM  miAnpueMcTBa Bce 1e  Bumarae
BIIPOBAKEHHSI €()EKTUBHOTO 3BOPOTHOIO 3B’SI3KYy y MeXaHi3M ynockoHayeHHs [T-
1HPPACTPYKTYpH Ta 3aMiHOI0 «CYO0’€KT — 00’€KTHOI» MapagurMd Ha «CyO’€KT —
cyO0’€KTHY» mapaJurMy yOpaBliHHsS, YOMY y 3HA4HIM Mipl Jonomarae (popmMyBaHHS
e(pEKTUBHOTO KOMYHIKAIIHHOTO Tporecy mianpuemcTBa [1]. B ymoBax mBuakoro
nepexoAy N0 1H(opmauiiHoi nuBim3anii  BiAOyBarOThCs OldypkauiiiHi 3MIHH, 5K
OPOAYKYIOTh TepeaAyMoBU (OpMyBaHHA SKICHO HOBOro ympasiiHcbkoro IT
MUCJICHHSI, 1110 3YMOBJIIOE HEOOXIJHICTh TOJOJAHHS EHTPOIMIMHUX MPOLECIB 3a
PaxyHOK IMOCEPEAHUIITBA ONTUMI30BAHUX T 3BOPOTHUX KOMYHIKALIMHUX 3B'A3KIB Yy
CEpeoBHUIIll MEHEIKEepIB-MpodeciOHaNTIB Ta BUPOOJICHHS THYYKOTO (aJalTHBHOTO)
udpoBoro MeHeKMEHTy. Bee 11e Harliiene Ha ynockoHanenss [ T-iHbpacTpykTypu
MIAIPUEMCTBA Ta TOTpeOye sKicHOro oHOBJeHHs I[T-mucieHHs 1 CBIiTOIIISINY,
30araueHHss Horo I1MGPOBOI KyJIbTYpH 3a pPAaXyHOK BBEIACHHS THYYKOCTI
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MEHEIDKMEHTY Ta iWoro komanmu [2]. Jlns BITYM3HSHOI yNPaBIIHCHKOI MPAKTHKH
OPUHIIMI 3BOPOTHOTO 3B’A3KYy B YINPABIIHHI COLIAJIBHUMH MPOLIECAMU TOCTPO
CTaBUTb MUTAHHA NMPO MOCUIICHHS MICIIS 1 pOJII MEXaH13My KOMYHIKAIIHHOTO MPOIIECY
B 1H(pOpMaIIHHO-KOMYHIKaTUBHOMY IPOLIECI CY4acHOTO MiANpUEMCTBA. MexaH13MH
ynockoHaneHHss [T-iHGpacTpykTypu NiANpUEMCTBA SIBISIOTH COOOI0 KOMILIEKC
AHTUKPU30BHUX 1 aHTULUKIIUYHUX 3aXO0J1B KEPIBHUIITBA MiANPUEMCTBA, CIPIMOBAHUX
Ha TIOM SKIICHHS HACJIJIKIB €KOHOMIYHOI KpHU3H, MOJIOJIAHHS [IUKJIIYHOTO XapaKTepy
PO3BUTKY €KOHOMIKM Yy MioMy. MexaHi3m ympoBamxkeHHs [T-iHbpacTpykTrypu
MIIIPUEMCTBA HANPABICHUN HA Y3TODKEHHS EKOHOMIYHUMH Ta COIIAJbHUMH
nporecamu [3]. Otxke, MexaHi3M yaockoHaneHHs [T-iHppacTpykTypu mianpueMcTBa
HAIICHUH Ha YMPOBA/DKEHHS HIMPOKOTO CHEKTPY 1H(OpMAaIliiHO-KOMYHIKAIIHHUX
TexHOJorii. OO0’€KTOM [OCHIPKEHHSI € TMPOLEeCH, MOB'I3aHI 3 YIOCKOHAJCHHSIM
KOPIOPAaTUBHUX MeEpex mepeAadl AaHux. [IpeamMeToM AOCHIIKEHHS € COLialbHO-
€KOHOMIYHI 3aKOHOMIPHOCT1 YNPOBAHKEHHS IU(POBOTO MEHEHKMEHTY B YMOBax
mudposizaimii. Metomonoriss  gochipkeHHsT  ynockoHaieHHs [T-iHdpacTpykrypu
MiIPUEMCTBA 3BOJMUTHCS N0 HacTymHoro [4]. MerononoriyHuMu  OCHOBaMU
nocnikeHHs:  cydacHux IT-iHQpacTpykTypu MiANpueMCTBa € HACTYMHI METOJHU:
CUHEPreTUYHUHN, 10 BUKOPUCTOBYeThcs i a”amzy IT-iHdpacTpykTypu
HOiIPUEMCTBA K YWMHHUKA  yJIOCKOHAJEHHS LHM(PPOBOTO MEHEIKMEHTY Ha
HiAIPUEMCTBI; (DEHOMEHOJIOTTYHHM, KWW J03BOJISE OCSTHYTH CYTHICTh Ta OCHOBHI
atpuOyTuBHI ~ BiactuBocTi  IT-iHQpacTpykTypu  MIAOPUEMCTBA;  CUCTEMHO-
CTPYKTYPHHUH, II0 HAlpaBJICHUN Ha BHSBICHHS CYOCTPYKTYpHUX KOMIOHEHTIB IT-
1H(PACTPYKTYpH MIINPUEMCTBA; JIANEKTUYHHUM, IO /1a€ MOXJIMBICTh PO3IIISIHYTH
po3Butok kKouuemnuii IT-iHppacTpykrypu mianpuemctBa.  OTpuMaHi pe3yJbTaTH,
KOHLIETITyaJIbHI TEOpil Ta METOMOJOrIi CHPUSIOTh 30arady€HHIO KaTeropiaJbHOIrO
anapary yaockoHaneHHs IT-indpacTpykrypu mianmpuemctBa: 1) CTBOPIOIOTH
METOOJIOTIYHI 3acafu ISl TIOTIUOICHOTO JOCITIKEHHS KOHIICIIIH YIOCKOHAICHHS
[T-indpacTpykTypu mianmpueMcTBa B ymoBax IudpoBizaiii Ta ymockoHaneHus [T-
1HOPACTPYKTYpU MIANPUEMCTBA; 2) CHOPUSIOTH BUPOOJICHHIO HOBHUX MIAXOMIB [0
1HHOBAIIHHO-TIM(GPOBOi MisTbHOCTI ynpaBiiHHg [T-iHGpacTpykTypu mianmpueMcTBa
Ta  MPOBEIEHHIO e(PEeKTUBHOI pPOOOTH B KOMHAIHUX CTPYKTypax 3aBIsKU
MJBUIIEHHIO POJII KOMYHIKAIIMHOI AISUTBHOCTI; 3) BUBYEHHS 3apyO1’KHOTO JOCBITY
Ta BHUKOPHUCTAHHS HaWKpalmux NpakTUK BrpoBamkeHHs [T-iHbpacTpykTypu
nignpuemcTsa [5].
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AYJIUT HAAXO/JKEHHA OCHOBHHUX 3ACOBIB

Baxxnuse Micuie B (piHAHCOBO-€KOHOMIUHIA CHUCTEMI HAJEXKHUTh HE3ATIECKHOMY
ayouTy Ta METOJAMIl WOro TpoBeAeHHS. BUHATKOBE 3HAUEHHS B ayAHWTI Mae
BJIOCKOHAJICHHSI OpraHi3ailii Ta METOAMKHU ayAUTYy HaJIXOJKEHHS OCHOBHHUX 3aCO0i1B.
OCKUIbKM  JISAJBHICTh KOXXHOTO TMIANPUEMCTBA Tiependadae HasSBHICTh 3ac001B
BUPOOHUIITBA 1 BIAMOBIAHUX MaTepialbHUX YMOB, BOHH € OJHUM 3 HaWBaKJIMBIIITHUX
€JIEMEHTIB TIPOJIOBKEHHS TOCMOAAPCHKOT TISITHBHOCTI.

OcHOBHI 3ac00M - MaTepialibHI aKTHBH, SIKI MIJMPUEMCTBO YTPUMYE 3 METOIO
BUKOPUCTaHHS iX Yy TIpoleci BHPOOHUIITBA a00 MOCTa4aHHS TOBApiB, HaJaHHS
MOCIHYT, 3laBaHHS B OpeHAy IHIUM ocobam abo s 3M1MCHEHHS
aAMIHICTPAaTUBHUX 1  COINAJBHO-KYJIBTYpHHX (YHKIM, OYIKyBAaHUN CTPOK
KOPUCHOTO BHMKOPUCTaHHs (EKCIUTyartalii) sSKuX Ouiplmie ogHoro poky (abo
omeparifHoro MUKy, SKIIO BIH JOBIIKMN 3a pik) [1].

CyTHICTh ayauTy OCHOBHHMX 3acoOIB MOJSTae y MepeBipll AOCTOBIPHOCTI
OLIIHKA OO0’€KTIB OCHOBHMX 3acO0IB MpH iX HAIXOJKEHHI, MpHU iX eKCIUTyaTalli,
BU3HAYEHI MPUHAIEKHOCTI 00’€KTIB OCHOBHMX 3aCO0IB CYO’€KTY TOCIOAApIOBAHHS
a00 1HIIUM IOPUAUYHUM 4d (Pi3MYHUM OocoOaM, MepeBiplll MPaBUIBLHOCTI 00JIKOBUX
JAaHUX Ta 3JMINKIB OCHOBHHMX 3ac00iB Ha paxyHKax OOJIKy Ha JaTy CKJIaJaHHS
(biHaHCOBO1 3BITHOCTI, IEPEBIPIll HApaxXyBaHHS aMOPTH3aIlli OCHOBHUX 3aCO0IB.

Meta ayauTy OCHOBHUX 3aCO0IB BHU3HAYAETHCS ayAUTOPOM CaMOCTIMHO Ha
opraHizaiiifHoMy eTari BiJIOBITHO JO METH NMPOBEACHHS ayJAUTOPCHKOI MEPEBIPKH,
AKy BU3Ha4ae KiIieHT. O0’€KTH ayIUTy OCHOBHHUX 3aC001B BU3HAUAIOTHCS ayJUTOPOM
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IpU CKJIaJaHHI MPOrpaMy MPOBENEHHS ayAWuTy BIAMNOBIAHO METH ayIUTOPCHKOI
npoueaypu [2].

bepyun 10 yBaru Te, IO OCHOBHI 3aco0M MarOTh BUIUKY pOJIb Yy
TOCTIOJIAPCHKUX TMpoIecax MiANPUEMCTB Ta 3aiiMarOTh OUIBIIY YaCTUHY iX (DOH/IIB, TO
MOXHa 3pOOMTH BHCHOBOK, IO IIi MpPOIECH TMOTPeOyIOTh KOHTPOJIO Ta
yIOCKOHAJICHHS, BUHUKAE MUTAHHA 1X 30€peKeHHs Ta BUKOpUCTaHHA. J{Js Toro, mo0
BCE 1€ MIATPUMYBATH Ta PO3BUBATH ICHYIOTb ayAUTOPCHKI TIEPEBIPKH, SKi
JI0TIOMaraioTh BHUSBJISITH Ta KOPETyBaTH NMOMMIKMA B O0ITY OCHOBHUX 3aco0iB Ha
MiITPUEMCTBI.

Jlirepatypa

1. TlomoxxerHs (ctanmapt) OyxraiaTepcbkoro o0iiky 7 «OcHOBHI 3aco0my,
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METOAUKA AYJIWUTY: naBu. noci6. mis crynentiB 3/{IA HampsiMy HiAroTOBKH
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KOHUIEIINIA YIOCKOHAJIEHHSA IMIZKY KEPIBHUKA AK YAHHUK
E®EKTUBHOCTI KOMYHIKAIIIT HA IJIIIPUEMCTBI

KoHuemnist y1ocKOHaJgeHHS IMIPKy KEpiBHMKA Ha MIJNPUEMCTBI Halyna
aKTyaJIbHOTO XapaKTepy, OCKIJIbKA B yMOBaX 3POCTAHHS 3HaYEHHS B Cy4YaCHOMY CBITI
IMIJK CTaB 3HAYyIuM (PakTopoM ePeKTHBHOCTI KOMYHIKaIlli opranizaiii. Bucokuit
pPIBEHb KOHKYpEHIIi 3yMOBHUB MOTpeOy y npodeciiHuX KepiBHUKAX, K1 MPUIIISIOTH
JIOCTaTHIO yBary KOMYHIKaIlli oprasizamii. BaXamBow 4YacTHHOIO KOPIOPATHBHOI
KOMYHIKaIlli BBaKa€EMO OCOOMCTY KOMYHIKAI[II0 KEpIBHUKA 3 OCHOBHUMHU LIJTLOBUMU
aynuropisimu. e B 1961 p. K. Bonginr chopmyintoBaB BHU3HAYEHHS IMIIKY SIK
«TOBEIHKOBOTO CTEPEOTHITY, 3aCHOBAHOTO Ha MPECTHXKI, TyMKaX, 1IH0315X, K1 JIOIU
CTBOPIOIOTH NMPO ceOe, Ha YIBHOMY YSBIICHHI PO MalOyTHE, SIKUI 3JaTHUMN BIJIMBATU
SK Y BAMHKM OKPEMUX OCI0 UM rpyIl, Ha MOBEAIHII HUMX Haiiiy [1]. TIoHSTTS iM1IKy
BKJIIOYA€E SIK MPUPOJHI BIACTUBOCTI OCOOMCTOCTI, TaK 1 CHeliaabHO cTBOpeHi. Kpim
TOTO, IMIJIK KEPIBHUKA CBIAYUTH K MPO 30BHILIHIA BUTJIAJ, TaK 1 MPO BHYTPIIIHIHA
CBIT JIFOJAWHU, WOTO TIcuXoJioriyHuil Tun. Came i€ mpoOsieMoro 1 3aiiMaeThCsl HOBA
rajry3b HayKOBOT'O 3HAaHHS — IM1JIXKEJIOT1s (HayKa Mpo 1IMIJIK Ta HOTO CTBOPEHHS).

[ToHSATTS «IMIXK» MOXKe OyTH 3aCTOCOBHUM HE TIJIBKU JI0 JIOJWHHU, alie U JI0
opranizaiii 1 HaBITb O KpaiHW. MUK MAMPUEMCTBA 3aJ€KUTH BiJ OCOOHCTOTO
IMIJI)KYy KEepIBHUKA, SKHI BKJIIOYA€ TaKl CKJIAJOBI, SIK aBTOPHUTET, IMOBara, JIOBIpa,
KyJIbTypHE CIUIKYBaHHS, SKICHa mponykiis. @axiBui y Taimy3l iMIJKeNIorii
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BBa)XAIOTh, IO IMIK — T1i¢ Habip craHmaptiB. byne-ika moanHa MOXKE
KOHTPOJIFOBATH CIPUUHATTS CTBOPEHOTO HUM 00pa3zy, GpopMye neBHe iHDOpMaliiiiHe
MoJIe HAaBKOJIO IMAMPUEMCTBA, TPAIIBHUKIB Ta KepiBHUITBA. [IO3UTUBHMM 1MiIK
npuBepTae A0 MIANPUEMCTBA yBary, a rapHa pemyTaiisi rapaHTye, [0 Horo
HPOJYKIiSl € KOHKYPEHTOCIIPOMOXKHOIO [2].

IMimx KepiBHMKa BHU3HAYa€ 30BHINIHIA IMITK MiANPUEMCTBA, BIUIMBAE Ha
IpoIieC yOpaBIiHHS BCEpEIWHI caMoro mianmpueMcTtBa. DOpMyBaHHS IMIJIKY
KEpIBHHKA € BAaXJIMBOIO CKJIAJ0BOIO TpodeciiHOi TMOBEMIHKH KEpPIBHUKIB Ta
MEePCOHANTy MiAmpueMcTBa. HasBHICTH MKy Ta 3MaTHICTP HWOTO PpO3BHBATH,
KOPHUT'YBaTH Ta PEali30ByBaTH BBAXKAETHCS 1HAMKATOPOM €()EKTUBHOCTI KEPiBHUKA Y
mporeci KoMmyHikamii. Bix cnpudHATTS KepiBHHUKA 3aJ€XUTh, SK MIIIPUEMCTBO
cnpuiiMaTuMe LUTbOBa ayauTopis. Yum Oiiblla oOpraHizaiis Ta IIUpIIA 30HA ii
BIUTMBY, TUM BQXJIHMBIIIE I KEpiBHUKA HOTo IMI/DK Ta HOro BIUIMB HAa IMIIK
oprasi3ariii 3arajaom.

BuaiistoTbess Tpu TPYINU CKIQJ0BUX IMIJKY KepiBHHKA: 1) mepcoHaibHI
(dpizuuHi Ta TCHXOJOTIYHI OCOOJUBOCTI, THII OCOOMCTOCTI TOINO); 2) COLialbHI
(mocamoBHii cTaTyc, MOXO/DKEHHs ToIIo); 3) cuMmBouiyHi (imeosoris) [3]. Boum
KEPYIOThCA JIOTIKOIO, CIIOCTEPEXIIMBI, IIBUAKO NPUMUMAIOTh pIIIEeHHS, 10 B
MaiOyTHbOMY JIOTIOMArae MBUJKO PYyXaTUCS Kap'€pHUMHU CXOJaMHu.

Y pobGoTi Ta 0cOOMCTOMY KHUTTI HEPIAKO BHUSBISIIOTH BUMOTJIMBICTD, ajie
HacmpaBAl 3a  HEIO  XOBA€TbCS  3aroCTpEHE  MOYYTTs  OOOB'A3KYy  Ta
rinepBiAnoBiganpHicTh. Ha mifacTaBl mpoBEACHOTO aHali3y IMIKY KEpIBHUKA MU
3pOoOWIIM TaKi BUCHOBKH: SIK OCOOHCTICTh, KEPIBHUK CTBOPIOE BPaXEHHS BOJIHOBOIO,
IparHe BUKOHATU CBIM OOOB'I30K 1 MPUHECTU KOPUCTH CBOEKD JISIIBHICTIO JIHOJUHHU.
Bin nmoBakae 1HIIKMX 1 BUMarae mnoparu J0 cede; oro OCBITHIM piBEHb BUCOKHUU, 110
BKa3ye Ha OCBIYEHICTh Ta MpAarHeHHs PO3BUTKY Kap'epu Ta opraHizailli, KO BIH
Kepye, BMi€ BHUPIIIyBaTH CKJIAgHI 3aBAaHHS, 3HAXOJAUTH BHUXIJ 13 KPUTHYHHUX
cutyamiii. B ocoOucromy KuTTI Ta Kap'epi KepiBHMKA T[IaHy€ CIIOKIH Ta
BPIBHOBAXXEHICTh YHACIIJIOK TOTO, III0 BIH YMI€ CTBOPIOBATH BIJMTOBITHUI KIIIMAT JJIS
MI0JIAJIBIIIOTO PO3BUTKY.

IMiK CTBOPIOETBCS Y BUTUISII YMCICHHUX 1H(QOpPMAIIMHUX TOBIJOMIIEHb Yy
3acobax MacoBoi iHdopmalii IS BITYM3HAHOI Ta 3apyODKHOI ayauTopii.
KoprnopatuBauii iMiDK — 1€ CIPUHHATTA OpraHizailii rpynamu rpomaacbkocTi. Lle
T, AKOK 0ayuTh OpraHizauiio rpyna uu rpynu. KopnopaTuBHMIl IMII)K BUHUKAE Y
pe3yabTaTi CIPUUHSITTS TPOMAJCHKICTIO KOMIUIEKCY KOMYHIKAIlIMHUX TOBIJOMJICHb,
[0 TEHEPYIThCs opranizaiicro. KoprmopaTuBHulM iMIIpK Moxe OasyBaTucs Ha
BIpYBaHHAX, sK 1 Ha (akrax. KoprnoparuBHui IMIIDK MOXe OyTH MO3UTUBHUM,
HEraTMBHUM, HEYITKMM. 3a3BUYail pi3HI TPynud HEOAHO3HAYHO, MO-PI3HOMY
npuiiMaloTh oprasizauito. JloCATHEHHs CHPUSITIMBOrO KOPHOPATUBHOIO IMIIDKY Ta
JIOSUTBHOCTI CITO’KMBAYiB — OCHOBHA METa yMPaBIIIHHS KOPIIOPATUBHOIO 1ICHTHYHICTIO

IMimk € oTHUM 13 HaMBaXKJIMBIIKMX 3aBIaHb (axiBIiB y chepi komyHikartii. J{o
YOTUPHOX OCHOBHUX aTPUOYTIB MPOECIHHOTO IMIJIKY BIAHOCATHCS: 1) BIAMOBIIHMIA
npodeciifHuil 30BHIMIHINA BUIJISI; 2) BUKOPUCTAHHS NMPAaBUJIBHUX MaHEP Ta €TUKETY,
3) BiamoBimHAa ocobucta moBeniHka; 4) epexkTuBHI KoMyHikamii. Takum yuHOM,
KOXKEH 3 [UX aTpuOYTIB BIAIrpa€e BEIUKY POJb y JOCSITHEHHI MO3UTUBHOTO 00Opasy.
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BaxxnuBo 3BepHYTH yBary Ha jaetadii, mo npodeciiinuii o0pa3 € CKIa0BOI0 0ararbox
YUHHUKIB, BKJIIOYAKOYM 1 3O0BHIIIHIA BUIJISA Ta TMOBEAIHKY, IO CKJIQJar0Th
KOMITO3HIIisI BaIIoro mpodeciiHoro oopasy, CTUIIO AisUTBHOCTI Ta JIiIepCTRA.
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NUAPPOBI3ANIA EKOHOMIKH SIK YMOBA JOCST'HEHHAA
YCHIXIB HAUJIUHAMIYHIIIOI'O PEI'TOHY CBITY

AHaniz uudpoBizalii  €KOHOMIKM SIK  yYMOBH JOCSITHEHHSI  YCHIXIB
HalJMHAMIYHIIIOTO PEriOHY CBITY CIIHMPAEThCS HA TOJOBHI CKJIAJ0B1 YCHIIIHOI
MIOJIITUKH, 10 SIKOTO BIAHOCSTHCS Taki Kpainu, sik Anonis, [liBnenna Kopes, TaliBanb,
Innonesis, Manaiizia, Tainann, ®iminmiau, B’ernam 1 Kwurait. o nHanpsmis
po3BUTKY TIu(dpoBizamii cmia BigHectd: 1) ycmimHa nudpoBa eKOHOMIKa; 2)
npoMuciioBe IUdpoBe BUPOOHHUIITBO; 4) YIPOBAKEHHS TEXHOJOTIH, 37aTHUX
3MIHUTH MaiOyTHe. Jlyig BupimieHHsS 0UX MpoOjeM 3ampolOHOBAHO  KpaiHaMu
HACTYTIHI 3aBJIaHHS: 1) CTBOPEHHS YMOB JJisl MIPOIBITAHHS NU(PPOBOT EKOHOMIKH; 2)
miaroroBka IT-xangpiB; 3) 1uudpoBizamiss  Bcix cdep MNPOMHUCIOBOTO 1
CLTBCHKOTOCTIONIAPCHKOTO BUPOOHMIITBA; 4) mudpoBsizailis ocodbuctocti. TexHomorii
nenani Olnbpliie 1HTETPYIOThCS 3 JIIOJIBMHU, OTXKE, 3'SBISE€TbCS Jefajil  Oiiblie
MOXKJIMBOCTEH CTBOpPEHHS HHUGPPOBUX Bepcii moauHu. HazBaHO TEXHOJOT1H, 3AaTHI
smMinuT ManOyTtHe. Hanpukinmi mtororo 2020 poxy xypHan MIT Technology
Review omy0iikyBaB CHHCOK TEXHOJOTIH, fKI HaWOMMKYMMU POKaMH 3MOXKYTh
3MiHUTH MailOyTHe. 1. be3neunuii iHTEepHET. [HTEpHET Ha OCHOBI KBaHTOBHUX
TEXHOJIOTIA Mae 3a0e3meuntu Oe3neunuii 3B'si30k. Komanma Jlendrcekoro
TEXHOJIOTIYHOTO YHIBEPCUTETY BKe Oyaye Mepexy, sika 3'€JHye 4OTUPHU MiCTa B
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Hinepnannax, siky mpocTo HEMOXKIMBO 31aMaTy. BueHi HaBuMIMCs nepegaBaTi napu
(OTOHIB BOJIOKOHHO-ONITUYHUMHU KaOEJISIMU TaKUM YHHOM, II0O MOBHICTIO 3aXUCTUTHU
3aK0/I0BaHy y HuX iH(opMariro. Kuraiicbkka KOMaH/1a BUKOPUCTANIA 110 TEXHOJIOTIIO,
o6 mooyayBatu 2000 kM MepexkeBy Marictpaliib MK [lekinom 1 [llanxaem, ane mei
IIPOEKT YaCTKOBO BUKOPUCTOBYE KJIACUYHI KOMIIOHEHTH, SIK1 IEPIOIUYHO MOPYIIYIOThH
KBaHTOBHUM 3B'SI30K 1 CTBOPIOIOTH pHU3MK 3i10My. 2. HoBi kilacu JikiB MO’KHa
aJanTyBaTH JI0 TEHIB JIIOJAWHM, 1 TaKi 3aCO0M JTO3BOJISTH AAaTH HAMIIO JIIOASIM 3 JyKe
PIAKICHUMH Ta paHillle HEBUJIIKOBHUMH 3aXBOPIOBAHHIMH, CIPUYMHEHUMHU PI3HUMU
mytauismu  JIHK. 3. TinmepnepconanizoBana memuiuHa. ['imeprepconanizoBaHa
MEIUITMHA — T TCHeTUYHI BTPyYaHHs, PU3HAYCHI JIJI1 OTHOTO TarienTa. Hosi kiacu
JIKIB MOXKHA aJanTyBaTH 0 TEHIB JIOAMHM, 1 Takl 3acOOM J03BOJSATH JATH HAJIIIO
JOASIM 3 JyXKE PIAKICHUMH Ta paHille HEBWIIKOBHUMH 3aXBOPIOBAHHSIMH,
cnpuunHennmu pizaumu  mytamismu  JIHK. 4. [udposi rpomi. Yum wmeHie
BUKOPUCTOBYIOTHCS 3BUYAHI KOIITH, TMM MEHIIE ofepalii BinOyBaeThcs 0e3
nocepeHukiB. TuM yacoM 1udpoBa BaTIOTHA TEXHOJIOTIS MOYKE TTOXUTHYTH CBITOBY
¢dinaHcoBy cucreMy. Hampukiaz, kKuTaichbki Jijiepu 6adath 3arpo3y B KPUIITOBAIIOTI
Libra, siky roryerbcst BumycTuTd Facebook - i1 BUIYCK MOXeE MOCHJIUTH 1 Tak
mucnponopiiitauii BrimuB CIIA Ha cBiTOBY ¢iHaHCOBY cucTteMy. MOXKIUBO, Y
BinoBiAb Kutail mpocyBatume 1iudpoBuil 10aHb Ha MIXKHAPOIHOMY PiBHI, aJie TaK 4u
1HaKIIe BUIYCK KPHUNTOBAJIIOTH CTAalOTh TE€OMNOJITHYHOIO moaiero. 5. Ilpemaparu
npotu crapinss [1]. Tleprni aHTHBIKOBI MpenapaTH, sIKi HA3UBAIOTHCS CEHOJIITUKAMH,
BXK€ MOYAJIA OILIHIOBAaTU Ha JroAsax. L{i KU MOKHU 110 HE J03BOJISIOTH MPOJAOBXKUTH
KUTTS, aje MOTEHILIIHO MOXYTh BWJIIKYBaTH INEBHI 3aXBOPIOBAHHSA, Y TOMY YHCII
pak, XBOpoOM cepus Ta JEMEHII0, YHNOBUIBHIOIOYM YHM 3BEpPTAlOYM Ha3aj
(¢yHImaMeHTalbHI mpouecu crtapiHHA. LI mpenapatu 3HULIYIOTH KIITHHH, SKI
HAKOMUYYIOTBCS 3 BIKOM — BOHH CTBOPIOIOTH 3alaJieHHS HHU3BKOTO DIBHS, SKE
PUTHIYYE HOPMaJbHI MEXaHI3MHU KJITHHHOTO BIHOBJIEHHS Ta CTBOPIOE TOKCHUYHE
CepeloBHUIlle JUIsl CYCINHIX KIITHH. Pe3ynbratu mepmux KIHIYHUX BUIIPOOYBaHb
OUIKYIOThCSl Y apyrii monoBuHi 2020 poky. 6. Jliku, BusiBneHi 3a mponomororo 111
BuBeneHHs Ha pUHOK HOBOT'O TpenapaTy KOUITYE B cepeaqHboMy Omm3pko $2,5 mip.
OpHi€ro 3 MPUYUH TaKOi BAPTOCTI € CKJIQIHICTh MONIYKY MEPCIEKTUBHUX MOJEKYIL.
[Ipore Temep 1HCTPYMEHTH MAIIMHHOTO HABYAHHS MOXKYTh JOCIHIKYBaTH BEJIHKI
0a3u JaHUX ICHYIOYMX MOJIEKYJ Ta iX BJIACTHUBOCTEH, BUKOPUCTOBYIOUM OTPUMAHY
1H(pOopMaIIi0 3 METOIO OI[IHKK MOXJIMBOCTEN MOTEHINIWHUX JiKiB. Takuil miaxig Moxe
3HAYHO MPUCKOPUTH Ta 3/CIIEBUTH MOIIYK HOBUX KaHAWAATIB y JIKapChKi 3aco0u. 7.
CynyTHUKOBI Mera-cy3ip's. Temep koprmopauii MOXYyTb 3a JOCTYIHUMH IIHAMHU
CTBOPIOBATH, 3alyCKAaTU Ta EKCIUIyaTyBaTW AECSATKA TUCSAY CYNYyTHHUKIB Ha OpOITI
onHoyvacHo. [Tepuri 120 cymytHukiB Starlink 6ynu 3amymieni B 2019 potii, 1 komnaHis
IJIaHy€e 3armyckaTu maptii mo 60 CymyTHUKIB KOXHI JIBa THXKHI, TOYMHAIOYM 3 CIUHS
2020 poky. OneWeb 3amyctuth nmonaz 30 cynmyraukiB Hanmpukinii 2020 poky. Skmio
MM IUIAaHAM BJACThCS 3IACHUTHUCS, TO HE3a0apoOM THCSIYl CYMyTHUKIB 3MOXYTh
3a0e3neunT JOCTYyIN A0 [HTepHeTy HaBiTh I HAWOITHINIMX 1 HaWBiAJATICHIINX
KyToukiB miaHeTu [2]. IlpoTe 3iTKHEHHS KiJIbKOX CYMYTHHKIB MOXE MPHU3BECTH JI0
cepiio3Hoi KatacTpodu 1 MEepeTBOPUTH OpOITY HABKOJIO 3€MJli Ha CMITHUK. Temep
Kopropanii MOXYyTh 3a JOCTyMHUMH I[IHAMH CTBOPIOBAaTH, 3allyCKaTH Ta
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eKCIUTyaTyBaTH JECSATKM THUCSY CYNMyTHUKIB Ha opOiTi ogHoyacHo. 8. KBanTOBa
nepeBara. Google Hanmana mepiie MiATBEPPKEHHS TOTO, IO KBAHTOBUN KOMITHOTEP
nepeBepIrye KIAaCHYHUN KOMI'toTep. TakuM YHHOM, JIOTIYHUM MPOJOBXKECHHSIM
1IM(PPOBOro CYCIUIBCTBA € JTOCHIIKEHHS CBITY IMPOPUBHUX HUGPOBUX TEXHOJOTIM
(IITYYHUH IHTEJIEKT, pOOOTOTEX1HKA, HAaHO-1 010TEXHOJIOT1i, HEUPOTEXHOJIOT11 TOIIIO),
K1 (DOPMYIOTh HOBY IapagurMy pPO3BUTKY IM(PpoOBOi JTrOAMHM, UPPOBOI OCBITH,
¢ pOBOI JTIOUHY, iX B3aEMOJIii Ta B3a€EMOBIUTMBY. HalimnHaMidHIIINN pETrioH CBITY
pPOOUTH BEIMYE3HI YCIHIXU IMIOJ0 PO3BUTKY uncprBBaun E€KOHOMIKH 1 TMPHUKIIAIOM
IILOTO € PO3BUTOK BHIIETIEpEPAXOBAHUX TEXHOJOTIH.
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CTBOpEHHS Kadenpu MEHEeIKMEHTY OpraHi3aiiil Ta ympaBliHHS Mpoekramu 23—24
BepecHa 2021 poky / pen.-ynopsgHuk n.¢iutocod.H., npod. B. I'. Boponkosa.
3anopixokst: Buoasnuuuii 0im «I enveemuxay», 2021. C.108-114.

Mace IMutpo
acmipanT 1 kypcy IHHI im. FO.M.IloTe6ni 3HY
Hayk. xep.: a-p exoH. Hayk, npod. Memnixosa T.O.

CYTHICTH YIIPABJIHHSA 3AJTYUYEHHSM ITHO3EMHUX IHBECTHUIIIN

3ayiy4eHHs 1HO3€MHHX 1HBECTHI[IN € BKpail BaXIJIMBUM JUIsl Oyb-KOi KpaiHu, a
0COOJMBO /JI KpaiHU 3 PUHKAaM, 10 PO3BUBAETHCA. [HO3eMHI 1HBECTHULII CIOPUSIIOTH
CTBOPEHHIO HOBHUX MIJNPUEMCTB, POOOYUX MICUb, CHOPUSIOTH 30UIBLIEHHIO
HAaJIXO/KEHb JI0 JIEPKAaBHOTO OIOKETY Y BUTJIAII MOJATKIB, Ta B IIJIOMY BUCTYNAlOTh
MOTY>KHUM PYIIIHHUM (PAKTOPOM PO3BUTKY EKOHOMIKH.

Kpainu Ta mianpueMcTBa Mo BChOMY CBITY KOHKYPYIOTh MIXK COOOO C IO
3aJly4eHHsS] 1HO3EMHMX 1HBECTHUIIN. YTpaBiiHHA € BKpall BaXKJIMBHUM €TANlOM IS
YCHINIHOI MisUTBHOCTI 13 3ayiydeHHs 1HBecTHIliN. [loOymoBa mpaBuiIbHOI cTparerii
PO3BUTKY, MIIKPIMJICHA TPOAYMAHOIO MPOTPAMOIO 3ATyUYCHHS 1HBECTHIIT, JO3BOJIUTH
BCTAHOBUTH TIPIOPUTETH Ta 13 MAKCUMaIbHOK €(QEKTUBHICTIO BHUKOPUCTATU
OoOMeXeH1 pecypcH sl 3aTy4eHHsI 1IHBECTULIIH.

[Tpssmi  iHO3emu1 iHBectumii (IIII) — me omHa 3 OCHOBHHMX KaTeropii
MDKHApOJAHUX EKOHOMIYHMX BIIHOCHH 1 TO3WIIS TUIATHKHOTO OanaHCy KOXXHOI
kpainu. [1ig HUMHU pO3yMiIOTh BUKYT BXKE ICHYFOUOTO CyO’€KTa (3JIMTTS 1 MOTJIMHAHHS
M&A) a0o 3amoyaTkyBaHHS 3 HYJIS IIsUTBHOCTI 32 KOpJIoHOM. [1, c. 164].
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3aiydeHHS] MPSIMHUX 1HO3EMHHX 1HBECTHINM € Ba)KJIMBOIO OMOPOIO TOJITHUKH
€KOHOMIYHOT'O PO3BHUTKY, 1 OLIBIIICTh KpaiH CBITY CTBOPWJIM HAaIllOHAJbHI areHIii
3a0XOUYEHHS 1HBECTHIIIH, SIKI MaIOTh TOBHOBa)XKEHHS 3ay4yaTu Ta HapouryBaTu [111.

Y nmpormeci 3adydeHHS 1HO3EMHHUX 1HBECTHIIM Ba)XJIMBUM €JIIEMEHTOM €
po3po0OKa mporpaMu 3ajlydeHHs 1HBeCTHIld. [Iporpama 3amydeHHs 1HBECTHIIM - IIe
BOXJIMBUN JOKYMEHT, SIKMM (opmMalizye Ta pErjiaMeHTye CTBOPEHHS YMOB JJis
3a0XOUYEHHS 1HBECTHUIIIN Ta JJisl IXHROTO 0€3M0CcCepe/IHhOr0 3aTydeHHs. 3a3BU4ail, Taka
HporpaMa BKJIIOYAE aHANI3 1HBECTUIIHHOTO HOTCHHlaJIy, HEeoOX1/1H1 1ch0pMau1HH0-
aQHATITUYHI JaHl Ta M0 HAWBAXIMBIIIE - TMEpesiK KOHKPETHUX 3axoiB, 13
BU3HAYCHUMH BUKOHABIIMH Ta OropkeToM. Came HasBHICTh YITKUX, PEasliCTUIHUX
IiJIel, BU3HAYCHHS KOHKPETHHUX BHKOHABI[IB, TEPMIiHIB Ta OIOJKETY, TOJIOBHUM
YIHOM 1 BIAPI3HSIE TaKy Nporpamy BiJ Oy[b-SKHUX IHIINX JTOKYMEHTIB. BinnoBiaHo, y
npoleci po3po0KKU MporpaMu IIUM MyHKTaM MOTPiOHO MPUAUIATH CEepHO3HY yBary:
BCTAHOBJIIOBATH  pEANICTUYHI TUIAaHM Ta TmepeAadadaTd  peajbHl  JDKepela
¢diHaHCcyBaHHS, 100 mporpama Oyia €PEeKTUBHUM I1HCTPYMEHTOM €KOHOMIYHOTO
PO3BUTKY Ta 3aJTy4C€HHsI IHBECTUIIIN, a HE «KMEPTBUM» JOKYMEHTOM. [2, c. 34].

OTxe, sKiCHa pPO3poOKa TMporpaMu 3aJydeHHS 1HBECTHIIH, JO3BOJISIE
MOKpAIIUTH 1HBECTULIIMHY MpUBAOIMBICTh KpaiHU, SIKI B CBOIO Yepry, CTBOPIOIOTH
po0oui Miciisi, 30UTBIIYIOTh BAJIIOTHI Ta TOJATKOBI HAIXOJKEHHS, BJIMBAIOTH Ha
nepenayy TeXHOJOTH, a TAKOXK CTBOPIOIOTh MEPETyMOBH ISl «IMIIOPTY» MEPEA0BOIO
YOPABIIHCHKOTO JOCBIAY 3 YHPABIIHHS HiANpUEMCTBaMH. J[iSUTBHICTH 31 COPHUSHHS
1HBECTHULIISIM BiJIrpae KIOYOBY pOJb HE JMIe y 3aimydeHHl noyatkoBux I, a it y
30UTbLIEHH] JOBIOCTPOKOBHX IMEpeBar Jjisl KpaiHu nepeOyBaHHs.

Jlireparypa
1. [TociGHMK 13 3amy4yeHHs 1HBECTHUIIN : mociOHuK / S. Agamymk Ta iH. ; mep. 3
[Tonbewka I'. bornapyxk, O. Ilponak. Kpakis, 2014. 208 c.
2. ®enopoB P., OcoBenr O. fk 3amydyaTu 1HO3€MHI 1HBECTHINI : TOCIOHUK.

Cimdepomnons: I[TPOOH, 2013. 128 c.

MixaiisnioB [lennc
ctyneHt marictparypu rp. 8.0511-ie-3 IHHI im. FO.M. [ToTe6ni 3HY
Hayk. kep.: kana. ekoH. HayK, aoi. Mepxuncbknii €.K.

PO3POBKA IHOOPMAIIMHOI MOJIEJII BIBHEC-ITPOIIECIB
®IHAHCOBOI YCTAHOBMU 3 BUKOPUCTAHHSM YAT-BOT
TEXHOJIOI'TA

[Ipobiema ympaBiaiHHS €(EKTUBHICTIO Oi3HEC-TpoleCciB B (DiIHAHCOBUX
yCTAaHOBaX 3yMOBJEHa HEOOXIJHICTIO BIPOBA/UKEHHS Cy4YacHUX [MPHUHIUIIB
YOPABIIHHS, CTPYKTypa SAKUX 32 OO €KTUBHUMHM NPUHLMIAMHU 3aJUIIAE€THCS
(GyHKIIOHATBHOW. ba)kaHHsS BUKOPUCTOBYBATH B MPOLECI MPUUHATTS PIIIEHb BECh
JTOCTYIHUHN 00csT 1H(hOpMallil TPUBOAUTH, 3 OJTHOTO OOKY, 0 MIABHUIICHHS CTYIEHS
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OOTPYHTOBAHOCTI YIPABIIHCHKHUX PIMICHb, a 3 IHIIOTO — JI0 HEMUHYUYOTO 301IIIICHHS
POJIi JIFOIMHO-MAIIMHHUX CUCTEM TiATPUMKHN MPUAHSATTS PIllICHb.

Po3pobka Ta BmpoBamkeHHS 1HGOPMAIIHHOI MOJENI MPHU3BOJIUTH J0 3MIHH
YMOB BUKOHAHHS OKpEMHUX O13HEC-TIPOIIECIB, Y CTPYKTYP1 BIAIIICHD Ta Y (piHAHCOBIM
yCTaHOBI1 B IijioMmy. Lle mpu3BOauTh 10 HEOOXIMHOCTI 3MIHM CHUCTEMHU IPABUII, IO
3aCTOCOBYEThCSI B (DIHAHCOBUX yCTaHOBaxX, 3MIHH IIOCATOBUX  IHCTPYKIIH
npaiiBHUKIB. IcHyroua (QyHKIIOHaIbHA MOJAEIbh OaratboX (PiHAHCOBHX YCTAHOB
J03BOJISIE  1MEHTU(IKYBATH 111 3MIHM Ha €Tall MPOEKTYBaHHA MaiOyTHHOI
iHbopMaIliiiHoi cucteMu abo MoaudiKalii ICHYI0YOi.

Hamu 3anponoHoBaHO BUKOPUCTaHHS MOu(iKOBaHOT 1H(OpMaLiiHOT MoIei
(puc. 1), sxa m03BONSIE CKOPOTUTH HYac Ha OOpOOKy Oi3HEC-pOIeCiB Mmia dac
B3a€MOJII 3 KII€HTAMH 3a PaxXyHOK BIIPOBA/DKEHHS IHTEIEKTYaJlbHOTO 4YaT-00TY.
[apopmariitna Moxaens Oi3Hec-mipouiecy «OOpoOka 3BepHEHb KII€EHTa B 4YaTi»
(¢1HaHCOBOI yCTAaHOBM HEOOXiTHA [JIsl aHaJi3y ajbTEepPHATUBHUX (HAMKpaIux)
croco0iB BUKOHAHHS (DYHKIIIHM Ta TOKyMEHTYBaHHSI pOOOTH B MailOyTHbOMY.

[ndopmariiitna Mofens Ha puc. 1 YITKO BU3HAYUTH PO3MOJLT PECYPCIB MiX
orepanisiMi O013HEC-TIPOIIECIB, MO JI03BOJUTH OIIHUTU €(PEKTUBHICTH BUKOPUCTAHHS
peCypCiB MicCJIs 3aIPOIIOHOBAHOTO MEPEPOCKTYBaAHHS.

3BEpPHEHHRA KNIEHTIB

[10 chiH. yCTaHoBM InexTudbikauia Kniexta Obpobka sBepHeHHA 3aKpuTTA 3aABKK

Knignt

MuTarks avpiuese?

Admiricmpamop
eudae eidome
pieHHR

Mepeseders
uamy & KoMaHdy,
FKa IMOKEe
eupiumu

ApmiHicTparop

MHIW cucT emi

:l.'/'- IAEHTHIKaL
noTpiben

o . Usam rnompannse
agminicrpatop?

Basa ganix
uar-Bory

Mowyx einsHo20 36ip —t
nakma

Yar-6or

KnieHTiB B i

Obpobka

3adae numakHs
KoMaHdi

KoHcyneTamT
roTOB BMATH A0

Binnogias
aTpumana

MoTpiGHa
fsonowmora?

KoHecynerant

KOHCYemarma

Mutannn
BupileHe?

Pucynox 1 - MoaudikoBana iHdopmaitiitHa Moens 6i3uec-mpoiecy «O0pobdka
3BEpHEHb KJIIEHTA B YaTi» ()IHAHCOBOI yCTaHOBU
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[HdopmariitHa MOENb CKIAAA€THCS 13 YOTUPHOX €TallB:

- 3BEpPHEHHS KII€HTA,

- i1IeHTU(IKAIlIS KITIE€HTA;

- 00poOKa 3BEepHEHHS;

- 3AKPUTTS 3aIBKH.

[licns 3BepHEHHS KII€HTa J0 dYaTy, 4ar-00T 1AeHTU(DIKYE 1 TPOIOHYE
KaTteropii mpoOJeMHHX IMUTAaHb Ta CIIOCOOW 1X ONMEPaTUBHOrO BUPINIECHHS (BlAOMUI
HaOip BiAMOBiEH, 10 30epiraeTbes B 0a3i JaHWX) BHACTIIOK YOTO BUPINIYE MUTAHHS
cam abo mepeqae MOro yepe3 aaMmiHicTpaTopa B KOMAaHIY, IO CHEIiali3yeThCs Ha
MUATaHHI; Aaii 9at 0oT, HamucaHuii MoBor JavaScript a6o Phyton Bimpasy micis
OTPUMAaHHS 3asBKM aBTOMATUYHO IIIYKAa€ BUIHPHOTO CIHEIlialicTa, TOTOBOTO BUUTH B
JyaT, BCs 00poOneHa iHdopMaliis 30epiracTbCsi B 0a3y OaHWUX IS TOJAJIBIION
aHAJIITUKY Ta BJOCKOHAJICHHS POOOTH 3 aBTOMAaTH3allili 4aT-00Ty.

Takum uynHOM y pe3ynbTaTi Mmoaudikaii podotu 6i3Hec-mporecy «O6podka
3BEpPHEHb KJIIEHTa B 4aTi (PIHAHCOBOi YCTAaHOBM», a caM€ 4aT-00Ty, MpoBeAcHa
onTuMi3allisi mpo0seM, BUSBICHUX B 1H(POpMaIIHHUX Mpoliecax (piHAHCOBUX YCTaHOB
7ie Oynu yCyHYTI HEJIOJIIKK B POOOTI CHEIIaNICTIB 3 YIPABIIHHS KIIEHTCHKOIO 0a3010.

Jliteparypa

1. Kapnenko }O. FO. [HpopmariitHi cucTeMH Ta TEXHOJIOTII K 3a0€3MeYeHHs
CUCTEMH YNPABIIHHS B3aeMOBIIHOCMHaMHU OaHKYy 3 kiientamu / 0. FO. Kapnenko, T.
M. binoyceko // 30ipHMK HayKOBHUX CTaTedl MaricTpiB [HCTUTYTy €KOHOMIKH,
yrpaBiiHHSA Ta iHQopMariitaux Texnonorii. — [Tonrasa : [TYET, 2019 — C. 11-16.

2. AS-IS wmopmens [EnmexktponHuii  pecypc]. — Pexum  goctymy:
http://pitersoft.ru/automation/more/glossary/process/as-is-model/ (mata 3BepHeHHS:
27.03.22) — Ha3ga 3 ekpaHa.

Mopo3 Aptyp
marictpanrt nepiioro kypcy IHHI im. FO.M. [ToTe6Hi
Hayxk. xep.: a-p.¢inoc. Hayk, npod. Hikirenko B.O.

YAOCKOHAJIEHHA MEXAHI3MIB ®OPMYBAHHSA
KOPIIOPATUBHOI KYJbTYPU B OPTAHI3AIIIl B YMOBAX
HECTABIJIBHOCTI

AKTyanbpHICTh TE€MHU AOCTIDKEHHS Y TOMY, IO Yy JITEpaTrypi MOCHIIHUKA B
OCHOBHOMY OIMCYIOTh THUIH Ta BaplaHTH Kiacu(ikaIiiidi opraHi3amiiHol KyJIbTypH, a
HE KOPIOPATHBHOI, 0 BUKJIMKAHO PI3HUMH IMaxojaMu 10 Bu3HaueHHS. T.Jlim Ta
A.KeHHell BU3HAYaIOTh KOPHOPATHBHY KYJBTYpPY SIK «CIOCIO BEIEHHS CIpaB y
oprasizaiiii», y 3B'sI3Ky 3 IUM BH3HAYEHHSIM BOHU XapaKTEpU3YIOTh KOPIOPATUBHY
KyJIbTYpy 3a TaKUMU KPHUTEPISIMH, SK 3BOPOTHHM 3B'SI30K Ta HASBHICTh PU3HUKIB.
BianoBinHO 10 1uX JBOX KPUTEPIiB BYEHI BUAUISIIOTH Taki BUAM KOPHOPATHUBHOI
KyapTypu [1]: 1) KymbTypa TOpriBii, 1€ € aKTHBHMM 3BOPOTHHUH 3B'sa30kK. [laHa
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KyJbTypa ICHY€ B OpraHi3aiisix 3 BUCOKOIO aKTHBHICTIO OpraHi3ailiii, sk OpoKepchKi
abo ¢inancoi ¢ipmu. Hemomiku maHoi KyJbTypu: a) KUIBKICTh BaXKJIMBIIIA, HIXK
SKICTh, 3B'SI30K 13 KOMIIAHIEIO ISl CIIBPOOITHUKIB HE HACTIIBKM BaXKJIMBa, SIK 13
KOJIEKTMBOM, B OpraHizaimii iCHye BHMCOKa IUIMHHICTh KaJipiB, 0) CHEKyJIsATHBHA
KyJIbTypa a00 KyJbTypa «A0ainMBOi poOOTH» - y Il KyJIbTypl TaKOX € JAesKi
PU3MKHU, 3BOPOTHUN 3B'SI30K IBUAKUNA. Taka KynbTypa THUIOBA JJIs1 BEIUKHUX
oprasi3ailiif, siki BUpOOJISIIOTh YoM 3 [IIHHUMHM TarepaMu, IJIaTHKHUMU 3aco0amu, y
SKUX TOJIOBHA METa — JIOCATHEHHS BHCOKOI SKOCTI OOCITyTrOBYBaHHSI KITIEHTIB.
3a3BuYail BOHA XapakTepU3YeThCs 300paMu, KAproHOM, IO BHUKOPHUCTOBYIOTHCA B
oprasisaiiii, Ta MOJAHMMH CJIBIISIMHU; B) IHBECTHUIIIH{HA (1HHOBaIlIHA) KyJIbTypa - y LIl
KYJIbTYp1 3a3BUYAN NPUAMAIOTHCS PIIIEHHS MPO BEJWKI BKIAJICHHS, PE3yIbTaTH SKUX
MOXXYThb OyTH BiJIOMi JHIIIe KiTbKa pokiB. Ciif 3a3HAYUTH, IO IS KyJbTypa iICHYE Y
KOMITaHisiX 3 BenmkuMu R&D mimpo3mimamu; p) aamiHicTpaTHBHA KyJIbTypa - Y
oprasizailisix i3 i€ KyJIbTypOIO 3BOPOTHUH 3B'S30K Majuii, a0 foro B3araji HEMae.
3a3Buuail CIIBpOOITHUKU MepeOyBalOTh MiJi «THITOM» IOCAJO0BHUX IHCTPYKIIIHA, HE
3HAIOUH, 5K 1X CJIiJ IOCATTH. Y TaKHUX OpraHi3allisx po3BUHEHa OOPOKpaTisi, MpoTe,
HE3BaKalouM Ha TMOMIOHI HEIONIKM OpraHizalii 3 TaKoW KyJIbTYpPOIO, BOHH
JIOCSITal0Th TIEBHUX PE3yJIbTaTIB, a cpeporo abo HAMPSIMKOM €, SIK TTPaBUIIO0, JIEp KaBHA
ciyxk0a. P.boyerr (Richard Bowett) Buaiisie micTh BUIIB KOPIIOPATUBHOI KYJIbTYPH.
s kinacudikaiiis mojsirae 'y TOMy, 1110 BOHA BKJIIOUA€ TaKl KpUTEPIi, IK BAKIUBICTD 1
pPIBEHb PO3BUTKY KOMYHIKA0€JIbHOCTI, BIPHOCTI Oprasizauii [2].

Bunu xopnopaTuBHOI KyJIbTypH, 3anpornoHoBaHi P. boyerTom: a) amantuBHa
KyJbTypa - B OpraHizaiisix 3 UM TUIIOM KyJIbTYypH KJIFOUOBOIO IIHHICTIO € 3J]aTHICTh
MIPUCTOCOBYBATUCA A0 3MIH, OCOOJIMBO y BIANOBIAb 30BHIIIHI 00CTaBUHU; 0) iHEpTHA
KyJbTypa TMOSCHIOETHCS SIK «MEPTBa», aOCOIIOTHO HE 37aTHa 3MIHIOBAaTUCH, B)
MepexeBa KyJbTypa Ma€ Ha yBa3l, L0 B OpraHizaiii ICHYIOTb 1 Jy»)e€ JErKo
aJanTyIOThCS MEPEX] MAIUX KOMaH], sIKI € TBOPYMMHU, TIPH IIbOMY BIpHICTh IpyIiaM
Ta OpraHizallii Jy’ke HH3bKa; T') KOJIEKTUBHA KYJbTypa Irepeadadyac BUCOKUN PiBEHb
KOMYHIKaOeIbHOCTI Ta BIPHOCTI B OpraHizailii, TOMy Ba)XJIUBO HalMaTH HOBHUX
CIIBPOOITHHKIB, K1 MOAUIAIOTH IIHHOCTI opradizaiii. [lepiuit BUMip B1IOKpEMITIOE
KpuTepii eEeKTUBHOCTI, K1 MIAKPECIIOI0Th THYUKICTh, JUCKPETHICTh 1 TMHAMI3M, BiJl
KPUTEPIiB, IO aKIEHTYIOTh CTAOUIBHICTh, MOPSAIOK 1 KOHTPOJb. [pyruii BuMip
BIJTOKPEMITIOE KPUTEPIi €PEKTUBHOCTI, SIKI MIAKPECIIOIOTh BHYTPIIIHIO OPI€HTAIIIO,
IHTErpauil0 Ta €OHICTh, BIA KpPUTEPIiB, WO AaCOILIIOITHCA 13 30BHILIHBOIO
Opl€eHTall€l0, udepeHuiaiero Ta CynepHUUTBOM. KOHTMHYyM ULBOrO BHUMIPY
MPOCTSTa€ThCA Bl OpraHi3aliiiHoi 3rypTOBAHOCTI Ta Y3rOJI)KEHOCTI MO OJTHOMY Kparo
70 OpraHi3auiifHOi po3'€JHAHOCTI Ta HE3AJIEKHOCTI Ha iHIOMYy. OOuaBa BUMIpU
YTBOPIOIOTH YOTHPU KBAAPATHU, KOXKEH 3 SKUX € YITKO TOMITHUM HaOOpOM
1HIUKATOPIB OpraHizaniiHoi epexTuBHOCTI. YoTHpHU Tpynu KpUTEPiiB BU3HAYAIOThH
CTPYDKHEBI I[IHHOCTI, 1O SIKKM CYJISITh TIPO OpraHizarlito. [2]. BueHi BUALISAIOTH TpyNH
KpUTEpiiB: THYYKICTh Ta JUCKPETHICTh, 30BHIMHIA (okyc Ta audepeHmiamis,
BHYTPIIIHIA OKYC Ta IHTErpailisi, CTadlIbHICTh Ta KOHTPOJIb.

BiamosinHO, BUAUIAIOTECS YOTUPH TUIH KOPIMOPATHUBHOI KYJIbTYPH: KIAHOBA,
aJIXOKpaTU4yHa, PUHKOBA Ta OropokparnyHa. Kpim BUKIafeHUX BUIlE Kiacudikairiii
Ta TUIIB MOJIEJIEH KOPIOPATUBHOI KYJIbTYpH, ICHY€E Takoxk kiacudikamis [Titepa M.
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Cemre, sika moOy/10BaHa Ha TPbOX MATPUUHUX Mapax, y SKUX MPOTUCTABIAIOTHCS TaKi
MOHSTTS, SK: BIAKPUTICTh Ta 3aKPUTICTh, JEMOKPATHUYHICTh Ta aBTOPUTAPHICTH,
KpPEaTHBHICTh Ta periiaMeHToBaHIiCTh [3]. IIpr BUBYCHHI pO3YMiHHS KOPIOPATHBHOI
KyJIbTypH B OKPEMHX pEriOoHax CBiTy, a came: B 3aXIJIHUX 1 CXIIHMX KpaiHax, IO
JUHAMIYHO PO3BUBAIOTHCS, BUSIBISIETHCS J€sKa CYMEPEUYHICTh MIXK 3araJlbHUMH
YSIBJICHHSIMU TPO JTAaHUW TpPeIMeT NOCHIIKEHHS 1 po3poOKaMu OKpEMHUX YYEeHHX. Y
CIIA BUAUIIIOTH M'STh THUIIB KOPIOPATUBHOI KYJbTYpH: 1) MiANpHEMHUIIbKA; 2)
akuioHepHa; 3) 1HBecTOpcbka, 4) KynpTypa ydacTi. €Bporeicbka MOJENb
kiacudikaiii BUAIB KOPIIOPATUBHOI KyIbTYPH BUALIAE: 1) KyIbTypa, OplI€HTOBaHA Ha
BIIaAy; 2) KyJIbTypa, OpIEHTOBaHAa Ha pOJb; 3) KYyJIbTypa, OPIEHTOBHA pOJib; 4)
KyJIbTypa, OpiIEHTOBaHA Ha 3aBJaHHs; 4) KyJIbTypa, OpIEHTOBaHA Ha OCOOMCTICTH Ta
a1, TakuM YUHOM, MU PO3TJISTHYJIM THUIIH 1 BUU KOPIIOPATUBHOT KYJIbTYpH, BIJ SKOT
3aNeXUTh €(PEKTUBHICTh Ta KOHKYPEHTOCHPOMOXKHICTh iX Ha PHUHKY, BH)KHBAaHHSA
oprasizailii B yMoBaxX HeCTaOlIbHOCTI, OPMYBAHHAM MEXaHI3MIB iX YIPOBAJKEHHS
y JKUTTS OpraHizaifi.
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CYUYACHI IHOOPMAIIMHO-KOMYHIKAIIAHI TEXHOJIOT'I SIK
YUHHUK CTAJIOI'O PO3BUTKY OPTAHI3ALIII

CyuacHi 1H(pOpMaILIHO-KOMYHIKAI[II{HI TEXHOJIOT1i SIK YWUHHHUK CTaJoro
PO3BUTKY Opraizallii HaroJIOuyroTb Ha 3MiHax, 110 Bin0OyBawThca y cBiTi IT. ¥V
HanOmkul 5-10 pokiB camMe BOHHM, Ha AYMKY aHaJITHKIB, MPU3BEAYTh 1O MOSBU
HOBUX MOXKIIMBOCTEH BenieHHsI OizHecy [1].

1.Internet of Behaviors. Internet of Behaviors («IaTepuer noBeninkm» ado 10B)
BKJIIOYA€ PI3HI METOAM, $SKI 3aCTOCOBYIOThCS O€3MOCEepeHbO [IJIi BUBYEHHS
noBeaiHKM yroauHU. Croau  BIAHOCUTBCA, HANpuUKiIan, 30ip JaHUX TIpo
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MICII€3HAXO/KeHHSI JIFOJIMHU, CKIJIbKM 4acy BiH MPOBIB y TOMY YM I1HIIOMY MIiCIIi,
iH(opMarii mpo Horo MoKymnku, crnocid omiatu Tomo. Kommnanii MoxyTh 30upaTH 11
naHi 31 cMapTdoHa JIOJUHU Yepe3 MporpaMu Ta 3B'S3yBaTH 3 1HIIMMHU MPUCTPOSIMHU
kopuctyBaua. Ilotim iHdOpMalisl aHaTI3yeThbCs, 1100 BCTAHOBUTH 3B'SA30K 3
KJIIEHTaMHU 1 HaBITh BIUIMHYTH Ha iXHIO TMOBEIHKY. 3a mornomororn |0B moxHa,
HaIpUKIIaJ, TepeBIpUTH €(PEKTUBHICTh PEKIAMHOI KaMIlaHii, BUMIPATH 3aTy4yCHHS
[IJTbOBOI ayAUTOPIi Ta MEPCOHANI3YBaTH KOHTEHT JJIsi KOHKPETHHX KOPHCTYBauyiB.
loB momuproeTbcsi MOCTYMOBO B Mipy TOTO, fK Jenaii Oudblie opraHizamii
MOYMHAIOTh BUKOPUCTOBYBATH «IIUGPOBUIN CITII» JIIOJCH.

2. «lutepuer peueii». B 2020 texnomorii l0B 3actrocoByBammcs aiis
BIJICTe)KEHHSI KOHTAKTIB JIIOJEH Mmia Jac maHaemii. bararo kommadiii, y ToMy 9uCIi
Google Ta Apple, cTBoproBani TporpaMu IS BiJICTEKEHHS KOHTAKTIB 13 XBOPHMH.
3a mporHozamu Gartner, go kinug 2025 poky Ounbliie TOJOBHHH HACEJICHHS CBITY
OpatuMe yd4acThb SIK MiHIMyM B OJHIM mporpami |0B, uu To komepiiitHid, uu
nepskaBHiil. JlociiiHUIIbKa KOMIaHis HE BUKIIOYAe€, 10 NomupeHHs 10B Bukinye
CTHYHI Ta CoIlliaNbHi TUTaHH: [1].

3. «IloBHominauii gocBim». CTpareris «moOBHOLIHHOTO mocBigy» (total
experience) mepeadavyae oprasizaiiro OUIbII MOOUIBLHOI B3aEMOJIT MK Oi3HECOM Ta
KJII€EHTaMU, KOPUCTYBa4yaMH Ta CIIBPOOITHUKAMU, JIJISL YOTO CJIIJI PO3MIMPUTH KaHAIN
3B's13Ky. Tak, kommnaHii OUTbII po3BUHEH] Yy BuKopuctanHi [T, mepeBepiryBaTUMyTh
KOHKYPEHTIB MPOTATOM HACTYIMHUX POKiB [1].

4. TexHOJOrIi 3aXUCTy KOHPIAECHUIHHOCTI. Y Mipy MOSIBU HOBHUX IJ100aJbHUX
CTaHAAPTIB 3aXHCTy JaHUX, KOMIAaHIi CTHUKAIOTBCA 3 BEIUKUMH pPH3UKAMH
MOPYLIEHHS! KOH(P1AEHIIHHOCTI KOPUCTYBAYIB 1 HETaATUBHUX HACIIJKIB, TOMY BEJUKI
opraHizailii BUKOPUCTOBYIOThH CI€IiajbHI TEXHOJIOTIi, 10 TMIJBUINYIOTh 3aXHUCT
KOH(]11eHIIITHOCTI.

5. Posnoginena xmapa. Po3nominena xmapa (Distributed Cloud) mae Ha yBasi
PO3MIIIIEHHSI XMapHHUX CEPBICIB 3a MexamH ILEeHTpiB 00poOku manux (LIOM), mo
3a0e3nedye OUThII THYYKi MOKIIUBOCTI JIJIi BUKOPUCTAHHS XMapHUX TEXHOJOTIH. [0
2025 poky OUIBIIICTh XMAapHUX TMPOBAaiEpIB HAJABATUMYTh JEAKY YaCTKY
PO3MOUIEHUX CEPBICIB, 110 CTaHE 3aKOHOMIPHHM PO3BUTKOM XMapHHUX TEXHOJIOTIH.
[1].

6. «Omnepariii y Oynb-skomy wmicii» (Anywhere operations) - vosa mozens IT,
gKa po3poOseHa Juisi OUIbII THYYKOI HIATPUMKM KOPUCTYBAadyiB, IO  BKIIIOYAE
MOCTIMHUN JOCTYI CHIBPOOITHUKIB 1O JaHUX 3 OYyIb-KOi TOYKH Ta OYIb-SKOTO
MPUCTPOI0, a TaKOX YIPaBIiHHA MOCAyraMd KOMIMaHli Ha pO3MOAUICHIN
iHppacTpyktypi. o kiHusg 2023 Onuszbko 40% opradizauiii BBEIyTb MOJEIb
«omepaiiii B Oyap-SKOMYy MICLI» [JIs MIATPUMKH OLIbII ONTHUMI30BaHOI POOOTH
CIIBpOOITHUKIB Ta B3a€EMOJIi 3 KII€EHTaMH, JUIsI 4YOro IMOTPIOHO 3a0e3meduTH
Oe3reyHuil BiIJAJICHUN JOCTYN, XMapHy Ta THepudepiiiHy iHPpacTpyKTypy Ta
aBTOMATH30BaHYy IMiATPUMKY BiIJaleHUX orneparii [2].

7. Mepexa kibepOe3neKkr Ha OCHOBI XMapHHUX TEXHOJIOT1H JO3BOJISIE OYIb-AKii
JIOJIMHI, CHIBPOOITHUKY a00 KIIE€HTY OTpUMAaTH OE3MEYHHM MOCTYM 10 MU(GPOBOTO
aKTUBY KOMIaHii, HE3aJIEKHO BiJ TOTO, J€ 3HAXOAUThCS aKTUB abo moauHa. J{o 2025
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POKy Mepexa KiOepOe3nekn KOHTPOJIIOBATUME OUIbIIe TIOJIOBHHHM 3alUTIB Ha
OTpUMaHHA U(PPOBOTO AOCTYITY A0 1HGOPMAITIi.

8. II-imxunipunr. Jlume 53% npoekTiB NpoXOJsiTh NHUIAX BiJ PO3POOKH
npotoTumiB mTyyHoro iHtenekty (L) mo iXHporo BUpOOHUIITBA Ta BIPOBAKECHHS,
TOMY KOMIIaHisIM BaKKO KepyBaTh TexHoJorisiMu 11, ToMy 1110 iM MOke He BHCTa4aTH
IHCTPYMEHTIB Ta JIocBiIUeHMX axiBiiB. Po3podka Il Mae ciupaTrcs Ha Tpu OCHOBHI
metoau — DataOps, ModelOps ta DevOps. Hagiiina ctpareris Il-imkunipunary (Al
Engineering) chopusTEMe MiIBUIICHHIO MPOAYKTUBHOCTI, MAacIITaOOBAaHOCTI Ta
HagiiHOCTI Mopeneld mrydroro iHTenekty (IIII), 3abesmeuyroum Tpu  1IOMY
MOBHOIIIHHY peHTa0eIbHICTh IHBECTHIIH B mTyuHui iHTenexT (L) [].

9. T'inepaBToMaTH3allis SIK OpraHi3aliiHUNA MiAXiA B yOpaBiiHHI Oi3HECOM
BUKOPHUCTOBYETHCS ISl MIBUKOT aBTOMATH3AIll] sIKOMOra OLIbIIO1 KIIBKOCTI Oi3Hec-
MpoleciB Ta MOCAYyr. B ocTaHHI Kiibka POKIB TilepaBTOMATHU3AaIlisl PO3BUBAETHCS
IIBUIKO, MPOTE TMaHeMis MoKa3aa, 0 He BCl OyJIM TOTOB1 JI0 MEPEX0y B OHJIAMH.
B pesynbrari HOBI BuMOrum n0 Oi3Hecy croHykanu moHan 70% KomepiiitHuX
oprasizailiii 3poOUTH Pi3HI 1HILIATUBY 1IOJI0 BIPOBAKEHHS TilepaBTOMaTU3aIlii. Sk
CBITYUTh aHalli3, Cy4acHl 1H(GOPMAIIIHO-KOMYHIKAIIHHI TEXHOJOTIi $SK YWHHUK
CTAJIOTO PO3BUTKY (OPMYIOTBCS Ha OCHOBI PO3BUTKY MHEpPEIOBUX LU(PPOBUX
TEXHOJIOT1H.

Jlireparypa
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AYJIUT PO3PAXYHKIB 3APOBITHOI IVIATHA HA NIJANMPUEMCTBI

Ayaut pospaxyHmB 3 OIUIATU TIpaIll BIAIrpa€ BAXKIWBY POJIb y CHUCTEMI SIK
30BHINIHBOTO, TaK 1 BHYTPIITHHOTO KOHTpOJ'IIO Tomy, mo o6k mparii Ta ii oriaTu €
TPYAOMICTKMM TpOIIECOM, SIKMW TMOB’SI3aHUM 3 OOpOOKOIO BEJIMKOi KUIBKOCTI
nepBUHHOI iHpOpMallii Ta Mae 6arato OJJHOTUITHUX OIepallii.

OpHi€0 3 OCHOBHUX CTaTed BUTPAT OY/Ib-SIKOTO MiAMPUEMCTBA € OIlJIaTa Mpaiii.
HaiiBaxuBimMM BBaXKatOTh HE TUIbKU MPABUJIBHICTH BiOOpaKEHHSI PO3pPaxyHKIB 3a
3apo0ITHOIO IIATOIO, ajle ¥ MpaBWIbHICTb HapaxyBaHHsS CyM, SIKI HaJeXaTb 0
BUILJIAT MpaliBHUKAM. TaKMM YMHOM, METOIO MPOBEJIEHHS ayJUTOPCHKOI MEpPEeBIPKU
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PO3paxyHKIB 3 OIIaTH mpani € (GopMyBaHHS TyMKH MPO TOCTOBIPHICTH (h1HAHCOBOI
3BITHOCTI Ha MIANPUEMCTBI Ta KOMEHTYBAHHS I1i€i 3BITHOCTI B 00JIaCTI pO3PaxXyHKIB 3
IIepCOHAJIOM 3 OIUIATH Mpalli, a TaKOXX BIJIMOBIAHICTh MPOBEACHHS JaHUX OIeparlii
3T1JIHO 3 3aKOHOJIaBCTBOM Ykpainu [1].

B nporieci ayauTy po3paxyHKIB 3 OIUIATH Ipalll IPUHAHATO BUIUIATH HACTYIIHI
00’€KTU: TPYyJIOBa AUCIUIUIIHA Ta TOTPUMAHHS TPYAOBOrO 3aKOHOJ/IaBCTBA, MOJITUKA
OIUIaTH Tpalll Ta ii CTUMYJIIOBAHHS, CHCTEMa BHYTPIIIHBOTO KOHTPOJIO Ofeparii 3
OIUIaTH Tpalli, PaxXyHKHd 3a 3apoO0iTHOIO IUIATOI (PaxyHOK 606), PO3paxyHKH 3
oromxerom 3a [P0 (paxyHok 64) Ta 3a cTpaxyBaHHSIM (paxyHOK 65), BUTpaTH Ha
OIIaTy Tpalli Ta BiApaxyBaHHA 3 HEi Ha collianbHi 3axoau (paxyHku 23, 91, 92, 93,
94) [2].

Jlo HalBaXJIMBIIIMX 3aBAaHb AyIUTY PO3PaxyHKIB 3 MpalliBHUKAMH 3 OIUIATH
mpaili HaJlexaTh: mepeBipka o0JiKy 0CcO00OBOr0 CKIaay MpPaliBHUKIB MiANPUEMCTBA,
nepeBipKka MPaBUILHOCTI JIOKYMEHTAJIbHOTO O(OPMIICHHS pO3paxyHKIB 3 OIUIATU
mpaili, MepeBipka MPaBUIBLHOCTI HapaxyBaHHsS OCHOBHOi, JOJIATKOBOI 3apIuiaTH Ta
IHIIMX BUILIAT, MMEpPEBipKa MPaBUIBLHOCTI PO3paxyHKY CEpelIHbOi 3apOOITHOI TUIATH,
nepeBipKa CBOEYACHOCTI PO3PaxXyHKIB 3 MpalliBHUKaMU 3 OIUIaTH Mpalli, MepeBipKa
NpaBUWIBHOCTI HapaxyBaHHsS Ha ()OHJ OIUIATH Mpall Ta yTPUMaHb 13 3apoOITHOI
IUTaTH, CBOEYACHICTH iX CIUIATH BIJANOBIIHUM OpraHaM, IepeBipka CTaHy OOJIKY
PO3paxyHKIB 3 MpalliBHUKAMH 3 OILJIATH Iparll Tomio [3].

[lin yac mpoBeneHHsS NEPEBIPKU ayAUTY PO3pPaxyHKIB 13 3apoOITHOI IUIATH
ayIUTOp BUKOPUCTOBYE BHOIpKOBUM MeTOA. Taku 4YMHOM, BIH 3a3HAaya€ HasBHI Ta
MO>KJIMB1 PU3UKHU MIJIPUEMCTBA Ta MPOTHO3YE IUIAXU 1X 3a1100IraHHS.

Ha nHamy nymky, aynut po3paxyHKIB 3 OIUIaTH Mpalll BIAITPa€e BaXJIUBY pPOJIb
HE TUIBKM Yy CHCTE€MI BHYTPIIIHBOI'O Ta 30BHIMIHBOIO ayJauTy. BHYTpilIHIN ayaut
pPO3paxyHKIB 3 OIUIaTU Mpaili J03BOJSE HaM MPOaHANI3yBaTU MOKJIMBI PHU3HKH,
3amo0IrTH HEOOIPYHTOBAHOMY 3aBUINEHHIO BHUTPAT Ta 3amoOIrTH BIPOT1AHOCTI
OaHKPYTCTBY MIAMPUEMCTBA Y MaliOyTHHOMY.
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CYTHICTD YIIPABJIIHHA BUTPATAMMU INIAITPUEMCTBA

Butpatun icHyroTh Ha Oyab-SKOMY TIANPUEMCTBI 1 € HaAWBaKIUBIIIMM
JoKepenioM  iH(opMallii Mpo TOCMOAAPChKY isIBHICTh MignpueMcTBa. OCKiIBKA
VOpaBIiHHSA BUTpAaTaMd € [I€BUM MEXaHI3MOM, SKHW JO3BOJSIE MpHMaTH
KEpIBHUIITBY BIPHI yNPaBIIHCHKI PIMIEHHS 3 METOI ONTHUMI3aIli BHUTpAT i
MiABUIICHHA e()EeKTUBHOCTI pOOOTH MIANPUEMCTBA, TO TMOTPEOy€e TMOCTIHHOTO
BHBUCHHS Ta BIOCKOHAJICHHSI.

Biamosinao 10 [ToHATIHHO-TEPMIHOJIOTIYHOTO CIOBHHUKAa MEHEIKMEHTY [2, C.
656], ynpaBiiHHS BUTpaTaMu SIBIISE€ COOOIO MPOIEC, MOB’SI3aHUM 3 JIEI0 TMEBHHUX
dakTopiB, sKi BIUIMBAIOTh Ha (popmyBaHHs BuTpar. L1 pakropu gyxe pi3sHOMaHITHI 1
iX MPUUHATO TOAUIATH Ha JIBI OCHOBHI T'PYNH: TI, IO 3aJIeKaTh BiJ JISUIBHOCTI
mianpueMcTBa (BHYTpPIIIHI (akTopu), 1 Ti, L0 HE 3aliekaTh BIJ AISUIBHOCTI
IiIPUEMCTBA (30BHIIIHI (PaKTOPH).

KoxxHe manpueMcTBO Ma€ I1HAUBIAYaJbHUM MAX1A 10 BEACHHS CBOET
roCroAapchKoi AISUIBHOCTI, TOMY 1 (paKTOpH, SKI BIUIMBAIOTh Ha BUTpATH, JIIOTh 3
PI3HOIO IHTEHCHBHICTIO y PI3HUX Baplalisax. Bee 3amexuTs sk BiJl CTaHY €KOHOMIKH,
rajgy3eBUX OCOOJMBOCTEH, pErioHy, MaTepialbHO-TEXHIYHOI 0a3u IMiINPUEMCTRA,
CUPOBHHM, IIUPOTA HOMEHKIATypU MNPOJAYKLII MIJNPUEMCTBA, CKIAAHOCTI
BUPOOHMIITBA, JIOTICTUYHHUX JAHIIOTIB, MOBEIIHKH KOHKYPEHTIB, CTPATETli PO3BUTKY
KepiBHUIITBO MIANPUEMCTBA [JIsi NPUUHATTS AJCKBATHUX YIMPABIIHCHKUX PIIICHb
OUIKy€ OTPUMATH ONTHUMAIbHY BEITUYMHY BHUTpAT, COPSIMOBAHMX HA PO3BUTOK, Ta
BUTpaT, IO TIOB’s3aHI 3 TIOTOYHOK BUPOOHHYO-TOCIOAAPCHKOIO iSIBHICTIO
IIIMPUEMCTBA, a TaKOX CHiBBiAHOIIEHHS MDK Humu [1, c. 12]. BaxmuBoro
NEPeIyMOBOIO [IJISi IOTO € ONTHUMI3allis BUTpAT MIANPUEMCTBA 33 CTATTSIMH,
eJIeMEeHTaMu BUTpaT, 00’ €KTaMu, orepaliisiMu, O13HeC-poIiecamu.

VY mporeci onTuMizallii BUTpAaT 0coOJiMBa yBara NMPHUAUIAETHCS COOIBapTOCTI
IPOYKIN 1 B MaltlOyTHROMY BOHA Oyie MOCTiHO 3pocTaTu. Lle 00ymMOBI€HO THM, II10
MPOTSArOM OCTaHHIX POKIB IHQIIALIINHI TpolecH HE CHPUSIIOTh 3HUKEHHIO
co01BapTOCTI MPOAYKIIii, a OTpUMaHHS NPHOYTKIB BIIOYBA€ETHCS, B OCHOBHOMY, 3a
PaxyHOK IIJIBUILIEHHS L[1H Ha TOTOBY MPOIYKIIIIO.

OTxe, aHaJ13 BIUIMBY YMHHUKIB Ha PIBEHb 1 MOBEAIHKY BUTpAT MIANPUEMCTBA
JI03BOJIUTH HE JIMILIE 3HU3UTH BUTPATU HA MIANPUEMCTBI 1 PALliIOHATBHO PO3MOAIATH
pecypcu, a i CHOpHsTH 3POCTaHHIO PEHTAOEIHHOCTI BUPOOHUIITBA Ta IMIJABUIIECHHIO
HOro KOHKYPEHTOCIIPOMOKHOCTI Ha PUHKY.
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PO3POBKA MOJIEJII YIIPABJIIHHSI MIEPCOHAJIOM (HUMAN
RESOURCES MANAGEMEN) B OPT'AHI3AIIIL B YMOBAX
IIUPPOBI3AIIII

Human Resources Managemen - OykBaJgbHO MEpEeKIaaeThCs K "ympaBIiHHS
TOJCEKUMU  pecypcamu’ - cdepa MiSTIBHOCTI KEPIBHOTO CKJIQay OpraHizarii,
KEepIBHHKIB Ta CHEIIaJICTIB TMIAPO3AUIIB CHUCTEeMHU VYIPABIIHHSI TEPCOHAIOM,
CIpsiMOBaHAa Ha TMIJABUIIECHHS €QEKTUBHOCTI pPOOOTH oOpraHizaiii 3a paxyHOK
MiJBUIIEHHS €(QEKTUBHOCTI poOOTH 3 1ii CHIBpOOITHUKAMHU TCUXOJIOTTYHUMH,
IPaBOBUMU, EKOHOMIYHUMHU Ta 1HIIUMHA METOJaMHU.

VYrpaBiiHHS IEPCOHATIOM 3BOJIUTHCA A0 TOro, m00:: 1) cipuaru ¢hopMyBaHHIO
CUCTEMH YIIPaBJIiHHS NEPCOHAJIOM; 2) TIUIaHyBaTU KaJpoBy poOoTH; 3) MPOBOIUTH
MapKETUHT TIepCOHaNy; 4) BU3HAYATH KaJPOBHI MOTEHIIia Ta TOTpedy opraxizaiii y
nepconani. Management By Objectives — 1e ynpapmiHHS Luieid. BiamosimHo 10
IIbOTO METOJy OILIHKA €(PEKTHUBHOCTI AISUIBHOCTI KEPIBHUK Ta MIAJETJIMN CHUIBHO
pO3pOOJISIIOTh  11UJII, BUMIPSAHI KUIbKICHO (3a pesyiabraramu). JlaHuii MeTon
BUKOPUCTOBYIOTh [JII YCYHCHHS TPOTAIMH y KOMYHIKAISIX 3a JOIMOMOTOIO
oprasizaiii peryjJapHux 300piB, KOHIIEHTpAllli yBaru Ha pe3yibTaTax Ta MiATPUMKA
CBOEYACHOTO MPOLECY MOCTAHOBKM HOBHUX I[JIeM Ta Moau@ikamii cTapux Mpu 3MiH1
30BHIIIHIX a00 BHYTPIIIHIX YMOB.

3HauyHy YaCTHHY BUHATOPOIU MPAI[IBHUK OTPUMYE 3 ITI€T CUCTEMU YIPABIIIHHS
HaJ GopMi MOCTIHHOTO OKJIaay, a Gopmi 3MIHHOI YACTHHHU 3apOOITKY, IO 3aJICKUThH
Bl JIOCATHCHHS IICBHUX, 3a3JaJCTib Yy3TOJDKCHUX 13 TPAI[IBHUKOM 3aBJIaHb,
BKJIFOUEHUX y HOTO IHJAMBITyaIbHUHN IIaH. 3 JOMOMOTOK KOMIUICKCY 1HIUKATOPIB
SKOCT1 HUHI 3JIIACHIOETHCS KOHTPOJIIO HaJl €(PEKTUBHICTIO BUPOOHUYOI IiSTILHOCTI
aJMIHICTPaTUBHO-YIIPaBIIHCHKOTO MepCcoHaty. Cxknan aJMIHICTPaTUBHO-
YVIPABIIHCHKOTO MEPCOHANY, K MPAaBUJIO, 3aTBEPUKYETHCA Pa30M 13 MPALIIBHUKOM 1
(dikcyeTbcs y HWoro mocaaoBid 1HCTpyKuii. [l A170BOi OLIHKK MEpPCOHANy — L€
OakaH1 pe3yIbTaTy MPOIECY AIOBOI OLIHKU MEPCOHATY:

1) BCTaHOBJIEHHSI BIJIMOBITHOCTI SIKICHUX XapaKTEPUCTUK MEPCOHATY BUMOTaM
ocaju 4i poOodoro Miciys (rojIoBHA METa);

2) BCTAHOBJICHHS 3BOPOTHOTO 3B'SI3KY 31 CHIBPOOITHUKOM 3 MpOQeciiHUX,
OpraHi3alifHuX Ta 1HIIUX TUTaHb;

3) 3amoBoJieHHST MOTPeO CHiBPOOITHHWKA B OIlIHIN BJIACHOI Mpaill Ta SKICHUX
XapaKTEPUCTHK.

Benuky ponb Bimirpae KaapoBUW ayJIWT - OINIHKA BIJIIMOBITHOCTI KaJpOBOTO
MOTEHITiaTy oprasizamii il IjasM Ta cTpaTerii pPO3BUTKY; JIarHOCTHUKA TPHYUH
BUHUKHEHHS MPOOJIEM 13 BUHU MEPCOHAITY; BUPOOJIEHHS KOHKPETHUX PEKOMEHIAIlIN
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JUIA  KEpIBHUITBA Ta CHIyKOM yOpaBiiHHA mnepcoHanoM. Ilpenmerom aymuty
NEPCOHANy € CKJAJ0Bl1 Mpolecy ympaBiiHHSA nepcoHanoMm. [Iponenypa BU3HaUYECHHS
KkBai(ikalii, MpaKTHIYHUX HABUYOK, JIJOBUX SIKOCTEH IpalliBHUKA Ta BCTAHOBJICHHS
iX BIAMOBITHOCTI YW HEBIAMOBIAHOCTI 3aiiMaHIi 1ocasl. ATecTarisi MPOBOAUTHCS 3
METOI0 PAIllOHAIIBHOTO PO3MIIIECHHS KaJpiB Ta iX €()EeKTUBHOTO BUKOPUCTAHHS. 3a
pe3yJbTaTaMu aTecTallii MPUUMAEThCA PIIMICHHS, 10 3MIHIOE HUMH, IO 30epirae
nocaay, 1o arectyeTbcs. Jl1OoBa OIliHKA MEpPCOHANY - IUJIECTIPSIMOBAHUM MPOIIEC
BCTAHOBJICHHS  BIANOBIIHOCTI  3M10HOCTEH, MOTHBAIii Ta IHIIUX SKICHHUX
XapaKTEePUCTHK MEPCOHATY BUMOTaM MOCaId Yi poOOUOTO MICIIS.

JlinoBa ol11iHKa MepCOHAy JJO3BOJIAE:

1) BcTaHOBUTHU MICIIE TPalliBHUKA B OpraHizaliiHii CTPYKTYpi;

2) po3poOuTH porpamy pO3BUTKY MPAIliBHUKA;

3) BU3HAUMUTU KPHUTEPIi Ta po3Mipy OIIaTH mpaii. PO3pi3HAIOTH Ba OCHOBHI
BU/IU J1JIOBOI OI[IHKU MIEPCOHAITY: BIO1p MEPCOHAITY Ta aTeCTaIlil0 IEPCOHAITY.

['onoBHY poJib Bifirpa€ CTBOPEHHS KOHIIEMINT JIOJCHKOTO KamiTalny JUis
iHHOBaIlld Ta 1udpoBoi TpaHcopmarllii. 3a migpaxyHKaMu, HaBYaHHS HU(DPOBUM
HaBUYKaM JJI BCIX Oyje KomTyBaTu Maixke 20 MUIbSIp/IB AoJjapiB. 3a0e3neueHHs
IMIMPOKOTO TMOMIUPEHHS IU(POBUX HABUUOK BUMAraTMMe OHOBIICHHS HaBYAJIbHHUX
IporpaM BIAMOBIAHO J0 MOTOYHUX MOTpeO 1 TEHACHIN HUPPOBOi €KOHOMIKH Ta
PUHKY Mpalli 3 aKIIEHTOM Ha HaylIll, TEXHOJIOT11, IHKEHEPiI0 Ta MAaTEMAaTHKY, a TaAKOX
Ha TIANPUEMHUITBO Ta 1HHOBaIli. [loeT 1 xyaoxxuuk Buibsim brelik sikoch ckasas:
«Te, mo 3apa3 J0BENEHO, KOJUCH OyJIO JIMIIE YSIBHUM». X04a MU MOXXEMO YSIBUTH
co01 1U(pPOBY €KOHOMIKY, KEPOBaHY 1HHOBAIlIIMU Ta HOBUMH TEXHOJIOTISIMH, SIKi
OE3MEepeIIKOHO MEePETUHAIOTh KOPJAOHU Ta 3’€IHYIOTh pEerioHajabHI Ta TriI00alibHI
JAHIIOTH CTBOPEHHS BapTOCTI, Taka LHU(PpPOBa €KOHOMIKAa MOKE€ OyTH J1OBEIEHAa Ta
MiATpUMaHa Jidiie J00pe NoiIHPOPMOBAHMMHU 1HHOBALISIMU Ta LU(PPOBOIO MOJITUKOIO,
10 BIPOBAKY€EThCS y OaraThoX kpaiHax. «Jlimepu kommnaHii — KUBI1 JIFOAH 31 CBOIMH
nepeBaraMu 1 HejoJdiikamu, Came TOMY ifieaibHUN KEpIBHUK — JIET€HJA, AKY IIIe
HIKOMY HE BIAJIOCS BTUTUTH B XHUTTs. Amizec lxak KanbaepoH BUOKpEeMITIOE YOTHPU
poJii €pEeKTUBHUX YIPABIIHIIB 1 TMOSCHIOE, YOMY BOHHM € 3allOpPyKOI XOPOIIOTrO
MEHEHKMEHTY, PO3PI3HAIOYM TMPABWIbHI Ta HEMPaBUJIbHI CTWJI YINpPaBIiHHA, 1100
HABYUTHUCH PE3YJIBTATUBHO PO3MOAUISITH 3aBJIaHHS MK MpalliBHUKaMU BIAMOBIIHO 70
ixHpO1 MaHepu poOoTH. Po3poOka moeni ynpasiiHHas nepconaioM (human resources
managemen) B Oprasizauli B ymoBax Iu(poBi3allii MOBUHHA OyTH ONEPATHBHOIO 1
OXOIUTIOBATH BECh MIPOLIEC, BIH MOBUHEH OPIEHTYBATUCS HA pe3yibTaT 1 €()eKTUBHICTD
Ha BCIX eTamax €KOHOMIYHOTO JIaHIIOra Ta BU3HAYATUCS 1HTEpecaMH MPOMUCIOBUX
mignpuemMcts. HoBa mnapaaurma ynpasiiHHS —nepcoHasioM (human resources
managemen) B Oprasizaili B ymoBax Iu(poBi3allii 1ICHye 3apajy pe3yybTaTiB, IKUX
J0CSITa€ MIANPUEMCTBO y 30BHIIIHBOMY CEPEIOBHUILI, TOMY KEpPIBHMKU IOBUHHI
BU3HAYaTH, SKUX pE3yJbTaTiB MOBHUHHO JOCSAITH MIANPUEMCTBO, MOOLIIZYBAaTH
pecypcu ISl TOCSITHEHHSI ITUX Pe3yJIbTaTiB, 3a0€3Meuyr0dy KaapaMu JIJIsl JOCSTHEHHS
MOTPiIOHUX ITJIeH 1 BIUIMBAIOYM HA MPOAYKTHBHICTD 1 PE3yJIBbTATHUBHICTD JISITLHOCTI.
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Ceprienko Tersaina
K.ITOJIIT.H., JOIICHT Kadeapu MIKHAPOHUX BITHOCUH
JIHITPONIETPOBCHKOTO JAEPKAaBHOT'O YHIBEPCUTETY BHYTPIIIHIX CIIPaB

KOMYHIKAI.[IFI}-IHFI IMPOLEC K CYCHHIVIBHA ®YHKIIA
IHOOPMALIMHO-AHAJITUYHOI JISAJIbHOCTI

Peanii cborogeHHsi cBiI4aTh, IO CHOTOJHI CTPIMKO PO3BHUBAIOTHCS PUHKHU
aHaMITUYHOI  1HGoOpMaIlli, I1HTENEKTyaJbHOTO TMPOIYKTY, METOJUYHOTO  Ta
nporpamaoro 3abe3nedyeHHs. Lle moB’s3aHoO 3 TUM, IO CyYacHE CYCIJIbCTBO KUBE B
iH(dOopMaIIfHOMY CBITI, MiJ BIUTMBOM BEJIMKOI KUIHKOCTI 1H(OpMaIllii, ika MOCTIHHO
3MIHIOETBCS, BIUIMBAIOYM Ha CBIIOMICTh Ta ysBJICHHS JojAei. Bucrtymnaroun
CKJIQJIOBOIO YaCTUHOIO BCI€T JIFOACHKOI JAISUTBHOCTI 1H(GOpMAIIis 31HCHIOE TTOCTIHHUN
BIUTUB Ha BCl cepu KUTTEASUIBHOCTI Ta TOTpedye Bia JIOJel 1HHOBAIIMHOTO
mucieHHs. Omxke, 30ip, oOpoOka, cucTemMaru3allis Ta y3arajibHeHHs 1H(popmarlli 3a
NEBHUMH KPUTEPISIMU, TOJAHHS 1ii KOpUCTyBayaM Yy HEOOXITHOMY BHIJISII €
OCHOBHUMHM eTanamMu (opmyBaHHS 1H(OpMaLiTHO-aHATITUYHOTO 3a0e3MeUueHHs
VOpaBIIHHSA JIJIbHICTIO mianpuemctBa. OcobimBe Miclie B iH(popMaliiiHo-
KOMYHIKATUBHIN CUCTeMi 3aliMaloTh KaHayi koMmyHikartii [1, ¢. 36]. Lle B cBoro uepry
noTpedye PO3KPUTTS ICTOPHKO-aHAMITHYHUX 3B’S3KIB B CHCTEMI: CYO’ €KT —
iH(opMalliss KOMyHIKaIisg - 00’€KT, B MOYaTKy HAYKOBHUX MIJXOMIB J0 PO3yMIHHSA
MOHATTS KOMYHIKallli B cydacHOMY KOHTEKCTi [4, C. 172]. Cy0’ekToM KOMyHIKalii €
KOMYHIKaTop, TOOTO 1€ 1HAMBII YU TpyMa 1HIUBIIIB, K1 B3aEMOJIII0UH 13 Cy0 €KTaMu
30BHIIIHBOTO CEPEIOBUIA BIUIMBAIOTh HA TMOBEIIHKY 1 CHUIKYBAaHHA KOXXHOTO
npudeTHOro A0 Hei iHamBima [2, C. 43]. SKmo KOMyHIKarlis pO3IISIAEThCSA 5K
nporiec, To iH(popMallis — 1e Te, IO MEPEeaAEThCA B X0/l JTAHOTO Iporiecy. Ale, sSK
3azHayae M.OctaneHko, «HE KOXKHa TMojaHa 1H(opmallis MOXe CTBOPIOBATH
koMyHikamiro. KomyHikarisi nepegdadae HasiBHICTh CIUIBHOTO KOMYHIKATUBHOTO
npoctopy; (opmMyBaHHSI CIIIBHOI AISUTBHOCTI; HASBHICTH 3BOPOTHOTO 3B’SI3KY, a
TAKOX HE NPOCTO NPUUHATTA 1HPoOpMalii, a W OCMHUCIEHHA, TOOTO CHIJIBHOIO
OCSITHEHHS TMpeIMeTa KOMYHIKAIlli, MOXJIUBICTh B3a€EMHOTO BIUIMBY IMApTHEPIB 3a
JOTIOMOTOI0 cucTeMH 3HakiB Tomo» [3, c¢.138]. Tox, 36ip iHdopmarli, aHam3
JOCIIKEHb Ta TOJAJbIIl BUCHOBKH - 11€ CYKYITHICTh 1H(OPMALIIMHUX MPOILIECIB, SKi
HEOOX1/IH1 JJi1 AKICHOTO yrpaBiiHHA. Taka iH@opmarliiiHo-aHaJITUYHA ISUIBHICTh
nornoMarae epeKTUBHO MPUIMATH PIllIEHHS HAa OCHOBI MEBHUX CTATUCTUK Ta POOUTHU
MEeBHI y3araJbHEHHS. 3a3HAYUMO, 0 cydacHe iH(pOpMalliifHe CyCHIbCTBO MOTpeOye
HE TUIBKM TOCTIMHOTO OHOBJIEHHs 1H(OpMAaIlii, 3a JOMOMOTOI0 SKOi BiJOYBAa€THCS
MUTTEBE pearyBaHHs Ha MOJIi, a 1 sAkicHOi aHamiTuku. Lle moB’s3aHO 3 THM, IO
JIOAMHA OTPUMYIOUYH NIEBHY 1H(POPMAIIII0 MOXKeE 1 aHali3yBaTu Ta KepyBaTU MEBHUMHU
BHCHOBKaMU Ta AisiMU. B JaHOMY BHMaAKy MeTa aHATITUYHOI AISUTBHOCTI TIOJISITAE B
OTpPMMaHHI MaKCUMaJbHOI KOpUCTI Bim oTpumanoi iHdopmari. [lpu mpomy
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iHpOopMaLliiHO-aHATITHYHE 3a0€3MEUYeHHsT YIPaBIIHHS ISUIBHICTIO MiJNPHEMCTBA
SBJISIIOTH  COOOI0  CYKYNHICTh — OpraHi3aliiHo-(yHKI[IOHAIBHUX  3ac00iB s
dbopmyBaHHS 1 00poOka i1H(OPMAILIMHOTO IOTOKY BCIX IIJCHUCTEM YIpPaBIiHHS
cupsiMoBaHa Ha e(QEeKTHUBHE BHUKOPHUCTAHHS TMOTEHIATy Cy0'€ekTa MpU I[OMY
OTPUMAaHHS COIAJIbHO-EKOHOMIYHUX Ta IHIIUX MIbr. (OcoOJNMBICT Cy4acHOI
1H(popMaIiitHO-aHATITUYHOT JISITBHOCTI MOJIATA€ Y BUKOPUCTAHHI BEJTUKOTO apceHaly
METOIB 1 3ac00iB, SIKI YCHIIIHO 3aCTOCOBYIOTH Yy BCIX cdepax IIsUIBHOCTI Ta
MOB’si3aHI 3 yciMa mpolecamMH 1 sBUIIaMHu cydacHoro OyTTs. KomyHikaTtuBHa
CKJaJ0Ba  1H(OpMaLIHO-aHAITUYHOI  JIAIBHOCTI  mependadae  QopMyBaHHS,
YOOPSAKYBaHHS, TMOUIMPEHHS 1HPOPMAIITHUX MOTOKIB SK HEBIJ €MHOTO €JIEMEHTA
couianpHOi KoMmyHikaii. CycninbHa QyHKIIS iHPOpMAIlIITHO-aHATITHYHOT TISIBHOCTI
MoJIATae y MOCTINHIN poOoTi 3 1HGOPMALIIMHUMU MOTOKAMH — y PyCli KOMYHIKaIlii,
MIPOBEICHHSIM JIIarHOCTUKH, HAJaHHSAM OIIIHKA sBHUII 1 (DaKTiB 3 BHUXOAOM Ha
IPOTHO3YBaHHS PO3BUTKY MO/Iii a00 aJIbT€pHATHUBH PIIIICHb.

Takum  YMHOM, KOMYHIKAIIMHUN  mpomec SK  CychnuibHa  (QYHKIIS
iHpOpMaIIfHO-aHATITUYHOT ~ JTISUTBHOCTI  PO3BMBAETHCS Yy KOHTEKCTi; 1)
KOMYHIKAIIITHOTO MEHE/KMEHTY; 2) YIpaBIiHHS 1HPOpMaLIMHUMHU pecypcamu; 3)
ynpaBiiHHS 00poOKor0 iHpopMalii. KoMyHikaiiitHuil mpoiiec ik cycnijibHa GyHKITIS
1H(MOpMaIIHHO-aHAIITUYHOT JISTIBHOCTI — 11€ CYKYMHICTh MPaBWJI, TEXHIYHUX 3aC001B
1 cucTeM, SIKl BU3HAYAIOTh 1H(GOpMAIliiiHy Ta KOMYHIKAIIHHY CTPYKTYpY OpraHizarlii
Ta LUJIECOPSIMOBAaHE BUKOPUCTaHHSA I1HQOpMalli SK TOJOBHOTO  PeECypcy.
KomyHikamiiinuii mnpouec sK cycniibHa QYHKOiA 1H(OpMaIiHO-aHATITUYHOL
JISUTBHOCT] BKJIFOYA€ CTBOPEHHS Takol IHPOPMALIMHOI CTPYKTYpH, 1€ BCl "YaCTUHKU"
iHpopmanii 3a0e3neuyroTh HEOOXITHUM piBeHb 30iry BCIX 1H(QOpMALIITHUX
koMmrnoHeHTIB. KomyHikamiiinuii mponec sk cycniibHa (yHKIIsS iH(OpMaliiHo-
AQHAIITUYHOI AISUTBHOCTI CHIPUHAMAEThCA SK YMHHHUK 1H(OPMAIIHOrO CYCHUJIbCTBA,
OCHOBY SIKOTO KYJIBTHUBYIOTh KOMYHIKaIlii. 3 MOHATTSIM "KOMYHIKAIIITHOTO MPOIIECY
K CyCHimbHOT (PYHKINT 1H(MOpMAIITHO-aHATITUYHOI TiSTILHOCTI» TICHO TMOB’s3aHI
MITYYHUN 1HTEJNEKT, TEJIEeKOMYHIKalli, i1HGopMaIliiiHO-KOMYHIKaIlliiHa TeXHIKa 1
TEXHOJIOT1i, METOAM JOCHIJDKEHHS KOMYHIKAIIHHUX TMPOIIECiB, OpraHi3ailiifHa
KOMYHiKailis, 1HGOpMaIllifHI MOCAYrd 1 MapKETHUHT, METOAM  OpraHizailii
KOMYHIKaIlIHHUX 3B’s3KiB, IHPopMaIliiiHa JisJIbHICTb,
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METOJO0JIOTTS JOCJTUTKEHHS 10T-IUVIAT®OPM SIK
CKJIAJTHUX THOOPMAIIMHUX KOHCTPYKIINA YIIPABJIIHHS
MEPEXKAMW/JIAHUMHA, KOMYHIKAIISIMUA

MeTtonosoris aHaizy MEpeKeBUX MIaTHOPM OMPEAMEUYETHCS Y JOCTIIKEHH]
yepe3 YTOUHEHHS TMOHATh «METOA», «METOJOJIOTIA», «miaxim»y. Merton —1ie
CYKYMHICTh METOAMK Ti3HAHHS KOHKPETHOI MIMCHOCTI, 110 MpPEACTaBisie COOO0I0
croci® Mi3HAaHHS CY4YacHOTO COIIyMY, PEMpOJYyKIli MporpaM Ta IIe MepeXeBUX
wiatGopM. Y BY3bKOMY CMHCII METOAOJOTIA 3abe3neuye pedIeKCUBHY IMPAKTUKY,
BKJIFOYAIOYH PO3POOKY METO/IB 1 3aC001B MOCTAHOBKH 1 BUPIIICHHS MPOOJIEM PI3HOTO
piBHs ckimagHocTi. MepexeBa miargopmMa BHKOHYE POJb TMOCEPEIHUKA, CTBOPIOE
BIIKpUTY 1HGPACTPYKTYPY AJS CBOIX YYACHHKIB 1 BCTAHOBIIOE IMpaBMJIa B3a€MOIII.
Tomy Tepminu «uiardopmar, «loT-mnatdopma» Ta «XMapHUN CEpPBIC» Y KOHTEKCTI
JOCSITHEHHSI HAlBUILIIMX PIBHIB aBTOMAaTH3allli, HM(poBi3allii rajty3eid Ta popMyBaHHS
un(dpoBUX NBIMHUKIB € CUHOHIMaMU. 3rigHo 3 kiacudikauiero Berg Insight 1 First
Analysis, 6ubiy yactuny loT-muiargopm MokHa BITHECTH 110 OJHI€T a00 KIJIbKOX
kareropiii: 1) mmatdopmu ynpasninasg komyHikamismu (Connectivity Management
Platforms, CMP); 2) mnnatdbopmu ympaBiaiHHS Mepexamu/gaHuMu (a0OHEHTaMu) -
Network/Data (Subscriber) Management (NM); 3) mnargopmu yrpaBiIiHHI
npuctposimu  (Device Management Platforms, DMP); 4) mnnarbopmu ans
3abe3neueHHss podotu mnporpam (Application Enablement Platforms, AEP); 5)
wiatrgopmu s po3podku mporpam (Application Development Platform, ADP).
[ndopmamionoriyuauii Meroa (Miaxig) sSIK OAWH 13 CaMHUX PO3BUHYTHX METOJIIB OyB
MPU3HAYEHUN JUIsl aHami3y npoOsieM MepekeBHX IIaT(OpM sSIK MEBHUX CHCTEM
VOPABIIHHS Ta NPUUHATTA PIIIEHb B YMOBaxX OpraHizamii sk CKJIaAHOI COIlladbHOL
Mu BHUKOpUCTOBYEMO 1H(pOpMaLIMHUN MeTon (MAXiA) NpU aHadi3l METOJO0JIOTii
MepexxeBux IuatgopM, moO 3amisTé 1HQOpMAalIHI KJIacTepu iX TJI00ATbHOTO
po3BuTKy. Came 1HQOpMaLIHHUNA METOJ aHaTi3y MEpEeKeBUX IUIaTGOopM HaWOLIbII
aJIeKBaTHO BI1J0OpaXkae CYTHICTh CKJIQJHOTO 1 OaratopiBHEBOro 00’€KTa, IMiaioM
SAKOTO B1AOYBA€ThCS 3aBISKU He6aqu0My po3BUTKY 1HpopMaTu3zauii.. M. Kacrenbc
10800202001 00): 3 (0] BUCHOBKY, IO MepekeBl MmIaTGOpMU JETEPMIHOBaHI LU(DPOBUMHU
TEXHOJIOTISIMU 1 TpaKTHUKaMU. MeTOJ0NIoris BKIIIOYAE JOCTIIKEHHS MEpexeBUX

nnaT(bopM 3a AOIIOMOI'OIO CI/ICTeMaTI/IBaI_Ill 3HaHb, B OCHOBI SIKMX CHCTEMA
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PETYJIATUBHUX TNPUHIUMIB — 00 €KTUBHOCTI, KOHKPETHOCTi, HAyKOBOCTI, METOJIIB
OoOTpYHTYBaHHsI 3HaHb 3a JAOMOMOTOI0 a0CTparyBaHHs, aHalI3y 1 CUHTE3Y, IHIYKIIT 1
nenykuii, wmoxaemoBaHHsa. AGILE-mMetomonoris sk THydyka METOAOJOTIS 1
METOJI0JIOTisl CKJIAQAHOCTI BUKOPHUCTOBYETHCA JO aHATI3Y CKJIQJHUX CUCTEM, IO SAKUX
BITHOCSITECA 1 MeEpexeBl IUIaTGOpMHU, BKIIIOYAE CYKYIHICTh pI3HUX METOIB,
OpUMOMIB Ta Yy3araJibHEHHS PI3HUX MIAXOJIB JI0 PO3POOKH  MPOTPaMHOIO
3a0e3IeueHHs Ha OCHOBI iH(opMalliitHoro Habopy HiHHOCTEH Mepexesi maaTdopMu
K CKJaJHl COIlallbHI Ta EKOHOMIYHI CHCTeMH  0a3yloTbCid Ha MPHHIIMIAX
«Mamniecty rHyYKOi pO3pOoOKH MPOTrpamMHOrO 3a0e3MeUYeHHs», sIKI 3/1aTHI BUSBUTHU
CKJIQJIHICTh CHCTeM MepexeBux IuiarpopMm. Bona Bkimrowae Scrum-moaxin
«ctpyktypm» 1 Kanban—«minxin GamaHCy», SKi BHKOPHCTOBYIOTHCS B IiSTTBHOCTI
MEPEKEBUX 1 CHOPUAIOTH CTBOPEHHIO I1HHOBAIIMHOTO MPOJYKTY, HAIIGHOTO Ha
3017IbIICHHS YaCTKHU IIU(PPOBUX MPOAYKTIB 1 MOCIYT, a TAKOX HOBUX (opM Oi3HECY Ha
ocHoBI 1mdpoBux TexHosorik (digital economy). Agile-meromosoris — 1€
METOJIOJIOTISl CKJIQJHUX aJalTUBHUX CHUCTEM, THYYKOTO YMpaBIiHHSI, ITUGPOBOL
KOMIIOHEHTH, B OCHOBI SKHX BHUKOpPUCTaHHA 1H(OPMAIIHO-KOMIT IOTEPHUX
TEXHOJIOT1H Ta (POpMyBaHHS MPAKTUYHOTO MEXaHI3My Ha OCHOBI MPUHITUIIIB CTAJIOTO
ugpoBoro po3BuUTKy. Agile-meronomnoris 3.0 dopmye HOpOXKHIO KapTy s
YIOPOBAJKEHHSI MEpEeXeBUX IMGPOBUX IIAaTHOPM, IO PO3BUBAIOTHCS B yMOBaX
HEBU3HAYECHOCTI, CTOXACTHUYHOCTI, acumertpii 1Hdopmarii. Agile-meromosoris
nonomarae |T-kepiBHUKaM J107aTH XaoC, €HTPOII0, HEBU3HAYEHICTh, PI3HOMAHITHI
TOUYkM Oildypkauii (po3rajmyXeHHs1) Ta CHPHUATH IMONIIYKY aTTpakTopa (TOYKH
NPUTSDKIHHS) Yy CKIIAJIHOMY MEpEXEeBOMY MpocTopi. MeToaum JOCHIIKEHHS -
CUCTEMHHUH, CTPYKTYpPHO-CUCTEMHUH, CTPYKTYPHO-(QYHKIIOHATBHUI JO3BOJSIOTH
CHUCTEMaTU3yBaTH MaTepian, 0OpoOUTH AaH1, MpaBuja Ta MPOLEAYPH, 32 JOMOMOTOIO
AKUX BCTAHOBUBCS 3B'I30K MDK (pakTaMM, TinmoTe3amMu Ta TeopisiMu. CuctemHa
METOJIOJIOTISI CTAHOBJICHHSI 1 PO3BUTKY MEPEKEBHX IuIaTGopm B yMOBax
mudposizaiii SK METOHO0JIOTIS CKIAJHOCTI IPEACTaBIsIE COOOK YIOPSIKOBAHY
CHUCTEMY YIpPaBJiHHS CKJIAQIHUMH CHCTEMaMHM, IO J03BOJISIE€ aHaJI3yBaTH CKJagH1
CUCTEMHU MEpEeXeBUX IIAT(OPM 1 MOCHIOBHO CIOJIy4YaTH iXx ofHa 3 onHoio. [lpum
CUCTEMHOMY TIJIXO0/Il JOCIIKEHHSI MEPEKEBUX IIATHOPM € CKIATHOI CHCTEMOIO,
KOKHHAH 3 €JEMEHTIB KOl Ma€ cBOI I[UIl. SIKIIO CHCTEMHHH IMAX1J BHUABIISCTHCS
3arajbHOI0 METOJOJIOTIEI0, TO CHUCTEMHHUN aHaii3 - NPUKIAJHOI METOJIUKOIO
nociipkeHHs:. CUCTeMHUN aHai3 MoOXe OYTH 3aCTOCOBAHUN ISl aHAMI3y THX YU
IHIIMX TpoOJeM MEpekeBUX IIAaTGOpM 1 MPOroJIOUIYETHCA 1HCTPYMEHTOM, IO
3a0e3reuye HayKOBUM MiAXiJA JJISI ONTUMAJbHOTO BUPIIICHHS 3aBJaHb HAWBUIIOTO
edekTy. B OCHOBI CUCTEMHOTO MIAXOAY - PO3YMIHHS 00'€KTIB MEPEXKEBUX MIATPOPM
SK CHUCTEM, III0 OPIEHTYIOTh MOCTI/DKEHHS Ha PO3KPUTTSA IUIICHOCTI 00'ekTa Ta
MEXaHI13MiB, 110 3a0€3MeYYyIOTh BUSBICHHS PI3HOMAHITHUX THUIIIB 3B'A3KIB CKJIAJHOIO
o0'ekTa 1 3BEEHHS iX Y €IUHY IUICHICTb. MeTOau CHUCTEMHOTO 1 CTPYKTYPHOTO
aHaii3y, y3araJibHEHHS 1 MOJICNIOBaHHS TMpoIleciB mudposizaiii CBig4aTh, IO
MepexeBl (1udposi) maaThopMu 3MIHIOIOTH EKOHOMIYHI Ta coIlianbHl chepu - Bif
OXOpPOHHU 37IOPOB'S IO €HEPreTHKU Ta Jep>kaBHOro ympammiHHsA. B ocranni 15-20
pokiB  1udpoBl  TWIATGOPMU  BU3HAYWIM  YCMIX  OIIBIIOCTI  HAMOUTBIIUX
BHCOKOTEXHOJIOTIYHUX KOMIIaHi#, 10 MIBUAKO po3BHUBaIOThCs - Bl Google, Apple,
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Microsoft, 1o Uber, eBay 1 Instagram. baratoctoponnst mudposa miatdpopma — 11e
oprasizaiiisi, 10 CTBOpPIOE NPHUOYTOK, HacaMIiiepes, 3 JOMOMOIOl 3a0e3MeUeHHs
IpsAMOi  B3a€MOJIi JBOX UM HaBITh KUIBKOX PI3HUX THUIIB adiaiioBaHUX TPYII
YYaCHUKIB, 1HaKmie — CTOpiH. @OYHKIIOHAJIBHUN METOJ aHajizy SK METO[
caM030epeKeHHSI Ta CTAaOUIBHOCTI MEpPEKEBUX IIaTGopM CBIIUHTH, IO KOXKHA
maTgopMa BUKOHYE CBOIO poyib 1 (PyHKIii. @DYyHKIIOHAIBHUN METOJl aHali3y
CTaJIOr0 PO3BUTKY MPOMUCIOBUX MIJIPUEMCTB MPUITYCKAE€ BUBYCHHS 3aJICKHOCTI MIXK
E€KOHOMIYHUMU SBUIIAMH, THUIIOM VYIPABIIHCHKOI KYJIbTypH, B3a€EMO3B'SI3KaMU
€KOHOMIYHOTO PO3BUTKY 1 MOJMITUYHOTO Jaay. CTpyKTYypHO-(QYHKIIIOHATBHUIA METO/
aHalli3y MEpPEeXEBHX IIAaTPOpPM — II€ OMUC 1 MOSICHEHHS PO3BUTKY, IPU SKOMY
TOCIIKYIOTBCSI HOTO €JIEMEHTH Y PaMKax €IMHOTO IIJIOTO, Y KOHTEKCTI 90T0 OKpeMi
Horo cucreMu BHUKOHYIOTH TMEBHI (yHKIII 3 MeToro peamizamii mapagurmMu
M(POBOTO PO3BHUTKY SK CYKYHMHOCTI 17ed, NPUHIUIIB, KOHIIEHIN, ITiIX0IiB,
METOJIUK, TEXHOJOTii). COI0aKCIONOTIUHUNA METOJT JOCTIIKEHHS IU(GPOBUX SK
OYyTTSl CKJIQJTHOTO COILIIYMY JO3BOJISIE MOSICHUTHU IIHHOCTI, X T€HE3UC, KBIHTECEHIIIO,
0 EKCIUTIKYIOTh MepekeBl riargopmu nudpoBoi iHAekcarii iH(opmaTu3aiii.
Tepmin «axcionoris» ocmucitoBanu E. 'aptman, I'. PikkepT, siki BUSBHIA KpeaTHUBHI
GyHKIIT «HAYKH TPO KYJIbTypW», 10 KyJIbTHUBYIOTHCS SIK 3araibHONMBLIIZAIIAHUAN
denomen. M.Illenep BumIsAB «OyTTS-B-IIHHOCTIX»,  X. Illenschbki po3KpuUB
€BOJIIOIII0 I[IHHOCTEM, CEHC SKUX Y BIATBOPEHHI JIFOJACHKOTO KamiTaly, y peami3arii
dbyHgaMeHTabHUX (0a30BUX) IIHHOCTEW MOAWHHU, 11 KyabTypu []. Mepexesi
m1aTGOpMH  TPOSIBISIIOTECA Y KPEATHBHUX aKTaX COLIOKYJbTYPHHX BHMIpPIB
uudgpoBoro CYCH1JIbCTBA. Hudposi I[IHHOCTI JAl0Th MOXJIUBICTh
JTUCKYPCOCMUCITIOBATH (PyHIAMEHTaJIbHI BIIMIHHOCTI MK MpeaMeTaMu — 00’ €KTaMu
MEJIEBOJITO CYCIIBCTBA, J0 SIKUX BIJHOCATBHCS IIHHOCTI €KOHOMIKH, MApKETHHIY,
cnokuBalnTBa. Meron Action research  sIK CyKymOHICTh HayKOBO-TIPaKTUUHHUX
pPEKOMEHAIlIN, Y KOHTEKCTI SIKUX BUKOPHUCTOBYIOTHCS Ha PIBHUX 3acajgax METOIU
HAyKOBOTO Mi3HAaHHA (OMHUTYBAaHHS, CIIOCTEPEKEHHS, JIarHOCTHKA, €KCIepTH3a) Ta
aKTUBHOTO BTpYYaHHS (3MIHH, IMEPETBOPEHHS, MOKPAIICHHS) B 00 €KT BUBYCHHS —
MEpEeKeBUX IATHOPM Ta iX BIPOBAIKEHHS Y MPAKTUKY YIPABIIHCHKOI J1SUTBHOCTI.
HiarHoctuka cTtany 1udpoBi3aimii 3IIACHIOETHCS Y KOHTEKCTI CTaHOBJICHHS
MepexeBuX IUIaThoOpM SK €IWHOTO IUJIOT0 3 BHUKOPHUCTAHHSM JIOTIYHOTO Ta
1ICTOPUYHOTO METOJy Ta BIIXWJICHHS BiJl HOPMAJILHOTO CTaHy (PYyHKI[IOHYBaHHS Ta ii
pO3BUTKY. MeTonu JOCHIDKEHHST — aHajidy Ta CHUHTe3y, aOcTparyBaHHS,
y3arajibHEHHs pe3yJIbTaTiB HAYKOBUX IONIYKiB, ICTOPUYHOTO Ta JIOTIYHOTIO,
MOPIBHSAHHSA pE3yJbTaTiB JOCHIIKEHHS, MOIIYKH KOPENslii MIX MpeaMeTamH,
MOJENIAMH, 00'€KTaMH MEPEXKEBOI MapaTurMi, BUKOPUCTAHHSA JIOT1KA TpaHcpopMallii
MEPEeXKEBUX 1/Ied Ta KOHCTPYIOBaHHS TINOTE3, BUCHOBKIB, Yy3arajlbHeHb, MOXYTb
NpUBECTH [0 ICTMHM Ta CIHPHITH TMPOIYKTUBHOMY Ta paIlliOHATBHOMY TPOIECY
TOCTIKEHHS, TMPUUMAIOYM  KapJWHAIBHO-TEHEpajdbHE, HAMOBHIOIOYM  HOTO
00'€eKTUBHO-pAIlIOHATBHIM 3MICTOM. 3araJibHO(PUIOCOPCHKI METONU - aHamizy 1
cuHTEe3y, aOcTparyBaHHs, ICTOPUYHOTO 1 JIOTIYHOTO JO3BOJISIOTH 3AIMCHUTH
KOHIICTITYaJIbHE BU3HAYEHHS B3a€MOJII1 MEPEKEBUX TUIATPOPM SIK TOJIOBHOTO JIpaiiBy
iX BIUIMBY Ha PO3BUTOK TEXHOJOTIYHUX 3MiH, 32 JIOTIOMOTOI0 SIKMX HayKa OMHUCYE
peanbHi (HaKTH, TOSICHIOE 1 MPAKTHYHO BUpIIIyE mpobsieMu. MeToosorist aHamizy
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MEpEeXKEBUX MIATHOPM CIIPUSE TMOTIUOICHHIO CHCTEMHOCTI, BIAKPUTOCTI PO3YMIHHS
MEPEKEBUX CHUCTEM SIK TaKUX, IO B3a€EMOJIIIOTh 3 HABKOJMIIHIM CEPEOBHILEM, Ta
BUMAararoTh IIEPEOCMHUCIICHHS MOTJISIIB HA MEPEKEBHH COITIyM.

Jliteparypa

1. BoponkoBa B.I'., Hikitenko B.O. ®inocodis uudpoBoi IHOIUHU i
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Cboomuunna Mijiena
crynentka 4 kypcy IHHI im. FO.M. TToTe6ni
Hayxk. kep.: a-p. ¢inoc. Hayk, npod. Boponkosa B.T'.

[A®POBI TEXHOJIOTI'TI HU®POBOI JIOJUHU I CYCIHLJIBCTBA

CydJacHiil JIOJUHI BXXK€ HEMOXJIHMBO YSIBUTH CBOE KHUTTS Ta MaWOyTHe Oe3
TEXHOJIOTI. Y KOXKHOTO € BjacHa TEXHiKa, Oyap 1e TeiaedoH, KOMIT'IOTEp Yu
mudpoBa Qorokamepa Toio. BoHM HE3MIHHO Ta Oe3NepepBHO 3MIHIOIOTH HaIlle
KUTTSA. Temoro 1udpoBizaiii Ta BIUIMBY HUGPOBUX TEXHOJOTIH Ha CYCHUIBCTBO
LIKaBJIATHCS TaKl €KOHOMICTH, HAYKOBIIl Ta qociiaHuku sik B.BoponkoBa, H.Kpayc.,
B.Hikitenko, K. Ckinnep, O.I'omoBko, HO.BpoBuuenko, C.KoBampuyk Ta Oarato
IHIMX. AHaII3yl04d HasBHY Ha IHQOpMaUIMHMX TepeHax YKpaiHh JiTepaTypy,
MOYKHa CKa3aTH, 110 3arajbHe MOHATTS «IU(POBI3aIlisH) MOXKHA OMKUCATH SIK MPOIIEC
TpaHcopMmaiiii pi3HUX cdep KUTTA CYCHIIbLCTBA 32 JOMOMOIOK KOMIT FOTEPHUX
TexHoJiorid. | maneHoro po3BUTKY JaHa cdepa HaOupae y meplol TakK 3BaHOI
YetBepToi mpoMHCIIOBO1 peBodtonii. Tak cBOO MyMmMKy moAo YeTBepToi peBOJtOIii
BucnoBioe Kpic CkiHHep y cBOiil kHU31. BiH BIAMITHB, IO BeJMKa yBara JaHOTO
nepiosly 30cepekeHa Ha CTBOPEHHI IU(GPOBUX TEXHOJOTIH. DIHAHCHUCT BBAXKAE, 1110
BOHU € PYIIIMHOIO CHUJIOI, SIKI TEPETBOPUIIM pO3apiOHI (hiHAHCOBI OpraHizallii Ha
1idpoBi 6aHKH, a 32 OCTaHHI JIBa ACCATUIITTS 3MOTJIa 30araTUTH HaWO1IHIII palioHU
B Adpwur, Iaaii Ta Kurai [1]. Skmo po3risaata nep)kaBHUN OIS YKpaiHU Ha
mudpoBizaiio, To MoxHa 3ragatd Posmopsmxenus KMY, mo 3akpimioBaino
CTpaTerito pO3BUTKY HU(POBOI €KOHOMIKM Ta CYCHIJIbCTBA Ha JIeKiJIbKa POKIB [2].
['onoBHUMHU 3aBIAaHHAMH OYyJM CTalUMi COLIAJIBHO-EKOHOMIYHUN PO3BHUTOK, PICT
3aHATOCTI, (OpMYBaHHS Ta MIATPUMKA IHHOBALIITHMX TPOEKTIB, a TaKOX
MOKPAILIEHHS] OCBIYEHOCTI HACENICHHsI M0A0 HUPPOBUX TeXHOJori. be3zyMoBHO,
muppoBa JIFOJMHA TTOBUHHA BOJIOJITA 3HAHHSIMH 1 HaBUYKAaMHU BHUKOPHUCTAHHS
0araTh0X TEXHOJIOTiM, OYyTH THYYKOI 1 MOOUIBHOIO. BaKKo TEepeoIliHUTH BILIUB
M(POBUX TEXHOJIOTI HAa E€KOHOMIKY. BOHM CTBOPIOIOTH HOBI MOMJIUBOCTI IS
MOKPAIIeHHS TPOIYKTUBHOCTI Tpalli, 3MEHIIeHHs Opaky Ta MiHimi3amii BUTpar. Y
CBOill HaykoBiii po0oTi ekoHoMmicT H.Kpayc nmosicHIoe, 1110 y TEXHOJIOTTYHOMY acHeKTI
1M(ppoBy €KOHOMIKY BH3HAYAIOTh YOTUPH TPEHAM: MOOUIbHI TEXHOJOTrIi, Ol3Hec-
aHAIITHKA, XMapHI OOYKCIICHHS 1 COIIaJIbHI MeJia; B TJIO0AIbHOMY TUTaH1 — COIllaJIbHI
mepexxi [3, c¢.212]. IlikaBo pO3TASHYTH HampsSMKHA 3aCTOCYBaHHS HOBITHIX
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TEXHOJOTIM Yy TOKpalleHHI eKOHOMIYHUX TIOKa3HHMKIB opraHizamid. Jloktop
ekoHoMiyHMX Hayk C.Koponb Buniisie HU3KY UUM(PPOBUX TEXHOJOTIH, SIKI
JoTIOMararoTh y BHUPIIICHHI 3aBlIaHb OOJiKy Ta ayauty [4, c.173-174]. Lle xmapHi
TEeXHOJIOT1i, 10 3a0e3MeuyyroTh BUIBHUN MOTIK iH(OpMaIlii, HE3aJIeKHO BiJ MICIS
nepeOyBaHHS KOPUCTYBauiB, IO IOJIETIIYIOTH OOMIH iH(opmariiero. Ile Takox
poboTu3oBaHa aBToMartu3allis 6i3Hec-nporieciB (Robotic process automation). RPA-
CHUCTEeMa CTPYKTYpPYE TPYIAOMICTKI Aii, 3BUIBHSE BiJi PYyTHHHUX CIIpaB 1 KOPEKTHO
OLIHIOE NisNMBHICTh. HacTynmHOIO € TexHomoris OJOK4YeiH, sika J03BOJIE CTBOPUTH
kibep3axuct Ta KoH]iAeHIIHICTS 0a3u nanux. Lle 1 TexHoMoTril pOoOOTH 3 BEIUKUMU
MacHMBaMHU JIaHUX, K1 30UIBLIYIOTH KUIBKICTh BY3JIB B 1H(OpMAaLiiHIA CHUCTeMI 1
poOisATh il Ounbln cTiiikoro. TexHonorii 3a0e3meuyroTh JOKANbHICTh JaHUX Ta
00poOKy MacmTaOHUX JaHuX Oe3 moripmieHHs skocTi. Ille ogamM enemeHTOM €
iHTepHeT peueidt. JlaHa TexXHOJOTiIS 3a JOMOMOTOI0 BIATOBIIHMX JaTYHKIB,
BCTAHOBJICHUX Ha MalllMHU Ta OO0JaJHaHHs, JO03BOJISIE ONEPaTHUBHO 30HMpaTu
JOCTOBIpHY TepBUHHY iH(popmarliito. Mapkerosnor C.KoBanbuyk, AOCHIKYIOUH
mudpoBl METOAM BIUIMBY Ha cdepy JOCHIKEHb MapKETUHTy, Ha3uBae
HaiinpocTimow ¢opMoro 300py NaHUX aHKeTyBaHHA uepe3 «(Google dopmm».
[linkpecnioe TakoXX TO3UTUBHUNA BHECOK CTBOPEHHS I1HTEPHET-Mara3uHiB [0
dbopmyBaHHs po3apiOHOT Mepexi pearizallii OpraHiuHuX MPOAYKTIB XapuyBaHHS [5].
[HTepHET N03BOJIsIE 00’ €IHYBATH BEJMKY KUIBKICTB JIIOJIEH HA BEJIMKHUX BIJICTAHAX 1
OTpUMAaTH 1H(POPMAIIIIO LI0JI0 iX 1HTEpeciB, TyMOK 1 3BHUYOK. O. ['ya3p mepekoHnye,
o0 BCl IHTErpoBaHl LHU(PPOBI TEXHOJOTrli MalTh MEBHY UIHHICTb, MNPHUHOCATH
VHIKQJIbBHUA JTOCBIJ, BIAKPUBAIOTh HOBI T'JIKH PO3BUTKY, IMPHUCKOPIOIOTH POOOTY 1
3MEHIIYIOTh BUTpaTUH. B mnpukian nocmaHuk npuBoauTh mnpoayktu BioTech,
BlockChain, Digital marketing ta 6araro iHmmx [6, ¢.9]. Mo)Ha 3poOUTH BUCHOBOK,
o nudpoBe CYyCHUILCTBO 1 HU(pPOBaA JIOJWHA CXUIbHI JO MO3WTUBHUX 3MIH 1
PO3BUTKY Y€pe3 YHIKAIBHICTh Ta PO3TaIyKEHICTh METO/IB BUKOPUCTAHHS ITU(POBUX
TEXHOJIOT1i, 10 MOKPAIy€e EKOHOMIYHO-COIllaIbH1 TOKA3HUKW KPaiHU 1 ii eJIEMEHTIB.
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Hayx. xep.: a-p. dinoc. Hayk, npod. Boporkosa B.T'.

YIIPABJIIHHSI OP'AHIBANISIMU SIK CKJIAJHAUMHA COUIAJIBHO-
EKOHOMIYHUMHU CUCTEMAMMU B YMOBAX HUPPOBI3ALII

Cor11aapHO-€KOHOMIUHI CHUCTEMH, IO 3HAXOASATHCS MiJ MOCTIMHUM BILUIMBOM
BHYTPIIIHIX Ta 30BHIIIHIX (PaKTOPIB, BIAPI3HAIOTHCS JUHAMIYHUM XapakTEpPOM, IO
Jla€ TPaBO PO3IIAAATH IX SIK CAMOOPraHi3yroul, 110 3HAXOIAThCA B O€3MepepBHOMY
mpolieci BIITBOPEHHS, HOBI CTPYKTYPHI €JIEMEHTH, HaJAUIeHI (YHKIIIOHATIbHUMU
3B'si3kaMu. DopmyBaHHS HOBHUX BHJIB COIIAJBHUX BIIHOCHMH Yy pI3HUX cdepax
KUTTENSUIBHOCTI CYCIUJIBCTBA € TMOCTIMHUM CYIMYTHUKOM EBOJIIOLIHHOTO PO3BUTKY
moacTea. CyyacHUM CTaH, IMHAMIKA 1 TEMIIM 3MiH, 110 BIAOYBAIOTHCA B HbOMY, €
pe3yIbTaTOM HAYKOBO-TEXHIYHOTO MPOTPECy, M0 YCKIAIHIOE COLIaTbHO-€KOHOMIUHY
JMiACHICT.  PO3BUTOK  COIIAJIBHO-€KOHOMIYHUX  CHUCTEM  CYIPOBOKYETHCS
o0'€eqHAaHHSAM TOTEHIlaly MacuBy JIaHUX Y pealbHOMY 4Yacl, M00yI0BOIO
TEOPETUYHUX MOJCJICH, BEIUKOMACIITAOHMX KOMITIOTEPHUX CHUMYJISLIN  Ta
IHTEepaKTUBHUX OHJaWH-aTdopM. J[KepeaoM MoCTymalbHOTO PyXy Ta PO3BHUTKY
COIIAIbHO-EKOHOMIYHOI CUCTEMHU € CTPYKTypa €KOHOMIYHUX BIJIHOCUH, PO3ILICHHUX
HAa TpU TPYNH: TEXHIYHI Ta E€KOHOMIYHI, OpraHi3aIliiHO-€KOHOMIYHi; COIliaJbHO-
exoHomiyHi. [locriliHa 3MiHa MOTpPe® JIOAUHU Ta iX PI3ZHOMAHITHUN XapakTep
BU3HAYAIOTh HAIPSMKH 1HHOBAI[IMHOTO PO3BUTKY COIIATbHO-EKOHOMIYHUX CHCTEM.
CTpyKTypHI 3MiHU, HEBU3HAYEHICTh 1 HEOOXIAHICTh BUKOPHCTAHHS HOBHX BHUJIIB
pecypciB mpu popMyBaHHI Ta 3aJ0BOJIEHHI MOTPEO COIiyMy HAJarOTh MpoIecam, 1o
BII0YBalOThCSA, HE3BOPOTHUM XapakTep. [uBepcudikanisa notped MpoBOKYE OLIHKY
CTYyTEHS 1X 3aJI0BOJICHHSI, III0 MA€ MPOBOJUTUCS BCIX €Tarax BiATBOPEHHS I[IHHOCTEH
1 CyNpOBOJKYBAaTHUCS TEPETBOPEHHSIM CTPYKTYPHUX €JIEMEHTIB CUCTeMH. I[CHyroui
CHUCTEMHI1 OOMEXEHHS 1 MOTPeOU BUMAararoTh IHHOBAIIMHUX MIAXOIIB 10 OpraHizailii
e(eKTUBHOT B3a€MOJIi KOMIIOHEHTIB CHUCTEMH 3 YMOBOIO 30€pexeHHS AUHAMIKU
PO3BUTKY Ta CTIAKOCTI 3B'A3KIB. [[0TEHIIIITHI MOKIIMBOCTI BiJI0OpaXarTh CTPYKTYpPY
€KOHOMIYHMX BIJHOCHMH, CHJIY 3B'I3Ky Ta B3a€EMOOOYMOBJEHICTh. 3JaTHICTb
COINAIbHO-EKOHOMIYHOI CUCTEMHU 30epiraTé cBOi (yHKIIOHAIBHI OCOOJMBOCTI Ta
CTPYKTYpHI KOMIIOHEHTH, MIJAAI0UYUCh MOCTIHHOMY Ta ILIJIECHIPSIMOBAHOMY BIUIUBY
pi3HHX (PaKTOPIB, 3aTUIIAETHCS TOJIOBHOI (YHKIIEIO yMpaBiiHHS. [HHOBaIiHUN
XapakTep TpOIeCiB, MO BiAOYBAaIOThCS B COIIAIBHO-EKOHOMIYHUX CHCTEMaX,
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3a0e3neuye KOHBEPIeHIlis 3HaHbh Ta TEXHOJIOTIH, 10 Beae A0 3MiHH €KOHOMIYHOI Ta
comianpHoi cdep. I[HHOBamiHA MOJEIb COILIATbHO-EKOHOMIYHOTO PO3BHUTKY,
3a0e3Meuyourd JUHAMIYHUNA XapaKTep MpPOoIIeCiB, 10 BiI0YBAIOTHCA, 3 OJHOTO OOKY,
BUCTYNA€E PE3YJbTATOM HAKOIMWYEHOTO JOCBIAY Ta IHTErpallii 3HaHb Yy JIAHIIOKKY
CTBOPEHHS BapTOCTI, 3 1HIIOTO, (OPMY€E, TCHEPYE Ta BTUIIOE iX Y HOBHUX PIIICHHSX,
POEKTaX, CUCTEMI YIPaBIIHHS CTPYKTYPHUMH €JI€MEHTaMHU Ta B3a€MOBIJIHOCHHAMU
yCepeIMHI CUCTEMHU.

3aranpHa XapakTEPUCTHKA KOHIICTITIN oprasisamiii, 10 BKJIIOYAIOTh
cnenuQiky MiIENOKIAJaHHs Ta YIPaBIIHHS:

1. Mexaniuna xonmeniiss — @. Teimop, A. @Daitonms, M. Bebep — He
BUKOPHUCTOBYE TEPMIH «METa»; yMPABIIHHS 3IMCHIOETHCS 3a MPUHIIUIIOM MAIIUHU
[1];

2. Ilpuponna opranizanis - T. [lapconc, P. Mepton, A. Etmioni - mae micre
00'€eKTUBHUN TPOIEC BIOCKOHAJICHHS, JOCSATHEHHS IIJIEW — JUIIe OJHAa 3 YMOB
(GyHKIIOHYBaHHS opraHi3zarii [2];

3. Konmemnisi «opranizamig-rpomaga» - E. Melo - TOJOBHUIl perynsarop
(GYHKIIIOHYBaHHS - IPUHHATI B OpraHi3ailii HOpMH MOBEAIHKH [2];

4. ComiorexHiyHa koHreniys - A. Paic, E. Tpuct - 1uni Ta TUN yrpaBiiHHS
3aJIeKaTh BiJl TEXHOJIOT1i BUPOOHHUIITBA,

5. InTepakiioHicTcbka KoHuemniis - Y. bepHap - oprasizaiiis po3risaacTbCs
SK CUCTEMa TPUBAIMX B3aEMOJIN MIX 1i UJleHaMH, Kl BHOCSITh JI0 OpraHizailii BJacH1
OYiKyBaHHs Ta IMHHOCTI [1];

6. Kibepuernuna xonuenuiga - 3. Bip, . ®oppecrep, 3. AHr - ynpaBiiHHS
CKJIaZJa€ OCHOBI MOOYyAOBaHOI MaTEMaTUYHOI MOJEJl CTPYKTYypU Oprasizauii 3
ypaxyBaHHSM YHCJICHHUX 3BOPOTHUX 3B'SI3KiB!

7. Iactutymiiina kouueniis - JI. HopT - minl BU3HAYAIOTHCS 3BUYASMH,
TpaguIisIMu, HOpMamu [2];

8. Kondnikraa konuemniis - P. Xonn - Opranizariiss Mmae 0e3i1iu CynepewinBuxX
IIJIe Ta Jll€ B yMOBaxX CyNEPEeUMBUX IHTEPECIB PI3HUX UJICHIB opraHizarii abo ii
rpyt,

9. Opraniuna xonmentisi — T. bepue, [I. Crankep — BHUKOPUCTOBYETHCS
aHaJIOTis 3 )KUBUM OPTaHi3MOM, Y SIKOMY BCl1 YACTHHU B3a€MO3AJICHKHI;

10. Tlpomecna koumeniiis - A. bormaHoB — opranizaimisi HE Mae CTalol
CTPYKTYpH, a PO3MVISLIAETHCS SIK Oe3mepepBHUN TMpollec 3'€qHaHb (acoliaiiii) Ta
po3'enHaHb (aucorariii) [2];

11. TlpoGnemua (opranictuuHa) koHuemnmiss — B.bex - npoosieMu
pPO3MIIIAIOTECA HE SK TEPEIIKOAW Yy PO3BHTKY OpTaHi3allii, a sSK BUPaKCHHS
OPUPOAHUX MOTPEO.

TakuM YWHOM, K CBIIYUTH aHaji3, KOHIEMINI OpraHi3aliil SK CKJIaTHUX
COIIAIPHO-EKOHOMIYHUX  CHCTEM  €BOJIIOI[IOHYBIM  BIiJ] HAWUMPOCTIMIUX  JO
HaWCKIAIHININX, Ta MPEACTABISIOTh COOOK CKJIATHUN COIllaJbHUM, CKOHOMIYHUM,
KyJIbTYpHUN OpTaHi3M Ta TWHAMIYHUN MIPOIIEC, III0 PO3BUBAETHCS Y HAC HA OYaX.
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dequeHKO AHHA
marictpant 1 kypcy IHHI im. FO.M. Tlote6n1 3HY
Hayk. kep.: a-p ekoH. Hayk, npod. ['mymeBcrkuii B.B.

OBPOBKA I KOHTPOJIb JAHUX B IH(DOPMAHII?HIfI CUCTEMI
JAEPKABHOI IOJATKOBOI CUCTEMHM YKPAIHM I YAC
AYJINUTOPCBKHUX ITEPEBIPOK

[lomatku, sk mxepeno (lHAHCYBaHHS JEpKaBHUX BHUTpAT s OyJb-sKOi
KpaiHu, € HEB1/I'€MHOIO YACTUHOIO ii PiHAHCOBOI O€3MeKH, a iX HecTauya MOXKe, HaBITh,
napani3yBaTd JiepKaBHY (DIHAHCOBY CHUCTEMY, 3pOOMTH 1i HEII€3]aTHON 1, B
KIHI[EBOMY IMIJICYMKY, — I030aBJIEHOI0 SIKOroch ceHCy. IlopaTku, K MOTY>KHH
IHCTPYMEHT PEryJIIOBaHHS COLIaIbHO-€KOHOMIYHUX IMPOILIECIB JIepKaBU, OXOILTIOIYH
MPaKTUYHO BC1 c(hepu HALllOHATBHOI €KOHOMIKH, YUHATH TUM CAMUM BIUIMB HA YMOBH
€KOHOMIYHOI MiSUTbHOCTI OPUANYHHX 1 (I3UYHUX OC10, CTaH OKpPEeMUX Tamy3ei 1 cdep
rOCIIOJIapIOBaHHs, €KOHOMIKY KpaiHu 3araioM. Otke, T100aJbHUN XapakTep
[OJJaTKOBOI CUCTEMH KpaiHU MOPOJIKY€E aKTyaJIbHUN HAIIPSIMOK HAYKOBO-TIPAaKTHUYHUX
JOCTIKeHb — 1HOpMaIliiiHe 3a0e3rneueHHs MPOIECiB 30MpaHHs, OINMpPAIfOBAHHS,
aHaJli3y ¥ KOHTPOJIIO JaHUX, SKUMH ONepye JAepKaBHa MOJaTKOBA cUcTeMa Y KpaiHU.
BucBiTieHHI0 JeAKMX acrlekTiB 1€l mpoOjieMd B KOHTEKCTI i1H(opmaTuzaiii
TISJIBHOCTI TIOJATKIBINIB, 30KpeMa IIiJI 4Yac IPOBEJACHHS HHUMH ayJHTOPCHKUX
MepeBIpOK, MPUCBAYEHO Hallle JOCIIII>KSHHS.

AyauTopcbKka TMepeBipKa ISJIBHOCTI E€KOHOMIYHHUX areHTIB — KIOYOBHUI
Oi3HeC-TIpolleC Yy CHCTEM1 YNPAaBIIHHS OMNOJATKyBaHHSIM Jlep:kaBHOI MOJIAaTKOBOi
ciyx6u Ykpainu (mami — JIIC). Cxematmuno oprasizauiiiny crtpykrypy IIC
MOJaHOo Ha puc. 1.

Po3risitHeMo NPUHUMIIOBY €TalHICTh THUIIOBOI ayJUTOPCHKOI IEpPEBIPKU
(cTtpykTypoBany cxemy mnogaHo pucyHkoM 2): (1) HIIC Vkpainu (M. KuiB) Hanae
iHdopmariito moa0 mnepeBipok A0 Tepuropianbhux opraniB  [AIIC (T'omoBHi
ynpasmiaas JIIIC B oGnactsax; MixkperionansHi ynpasniaas JIIC; Tadopmartiiino-
noBigkoBi gemnapramernTa JIIC); (2) Big I'Y JAIIC HagXxoauTh pO3MOPSHKEHHS [0
Jep>KaBHUX MOJATKOBHUX 1HCIIEKIIIN HA MICIISIX.
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JTIC YVipaies

:

I'yv IIIC 3acTVIHHE I0I0EH JaCTVIHHE HAYATRHHEA VIPARTIHES
E 00IacTl 'Y IIC & ofmacTi » I'Y IC & obmacTi

¢.ih

Haanesux By _ » 3aCTYIHEE Ha9aTEHHEA » HawaneHuE yropaemises I'Y
AYIHTOP CEEHX NEPERIPOE. | yopaeTiEEs [V JOIIC JIIC & obmacTi
E 00macTi

il

[Tpami EHHEH BiTOUTY ayIHTOPCHEHX IUTAHOBHK TliqnpHEMCTED, WO
Ta M03AIMaHOBHK IEPERIPOK, SKHX OVIIo MepeRipAETECA
MPH3HAYEHO Hi MEPEBIPEY

ry

Pucynok 1 - Opranizauiiina crpykrypa AIIC Ykpainu

Jep#aEHa NoOaTkoRd CIVADA

' }

TepHETopianeH oprams JIIC errpamsami ampat JI1C
T onoEHI VIIDARTIHEA 5 MIEpeTlOHATEHEX VIPARTIHE [md opMam HHO-N0E] IR0 BEEH
IITIC B o6macTax JTIC mo poboTi 2 BITTI memptamert OIIC

Jep#aEH moOaTEDE
IHCTIeEIn T

Pucynok 2 - Cxema 00po0xu ganux B ynpasiinHi AIIC obnacti

Cxema Ha puc. 2 € OCHOBOIO JIJIsl OpraHizailli oOpoOKH TaHUX 3a pe3ysibTaTaMu
ayJIUTOPCbKOI MepeBipku 31 cTopoHH poOotu [omoBHoro ympasminas JIIC.
OdeBuaHO, 3aBIaHHS OOPOOKHM i KOHTPOIIO JAHMUX 3a pe3yidbTaTaMH ayIuTOPCHKOI
NEPEeBIPKM Ma€ HAJBEIUKY 1H(POPMAIMHY PO3MIPHICT 3 TPUYUHU HASBHOCTI
PI3HOMAHITTSI y4YaCHUKIB IIi€i mpouenypu Ta chopMoBaHOI JOKyMEHTarii 3
MIATBEPKYBATbHUMHA  (aKTamMH,  SKI  TaKOXK  MIJUISTAlOTh  MOAAIBIIOMY
onudpoByBaHHIO 1Jisi omnpaitoBanHs pizaumMu iHcTaHiismu JAIIC. «Indopmariiinuii
Xa0C» YacTo TMIJCWIIOETBCS HEOOXIHICTIO KOHTPOJIIO TIPOILECY ayAHTOPCHKOI
MEepPEeBIPKU Ha PI3HUX eTamax ii mpoBeneHHs okpemumu migpo3ainamu I1C, mig gac
4oro, SIK MPaBUJIO, M MOPOKYIOTHCS PUYUHN BUKPUBIICHHS «ICTUHHUX)» JTaHHX, IO
CTa€ 3arpo30l0 i OTPUMaHHSA HEIOCTOBIPHOI 1H(oOpMalii MOpo IISIBHICTH
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JOCIIIKYBAaHOTO €KOHOMIYHOTO areHTa. | 1me 3aaumnaeTbest OHIE0 3 HAaBaKITUBIIITUX
poOJieM, K1 MiJJIAral0Th BUPIIIEHHIO.

TakuM 4rMHOM, MOXKHA 3pOOUTH BUCHOBOK, III0 00pOoOKa 1 KOHTPOJIb JaHUX, K1
mupkymooTe B cucremi JIIC VYkpainu, maroTh 31HCHIOBaTHCS HAa CUCTEMHIN
1H(dopMaTH3alliiHIi OCHOBI — crienianbHii iHbopmaiiHii cuctemi AI1C.

Yeodanosa Tersana

MaricTpaHTKa IepIIoro Kypcy cneriaibHocTi 281

«[lybniyne ynpasninas ta anMinictpyBants» [HHI im. FO.M. TloTe6Hi
Hayx. xep.: a-p. dinoc. Hayk, npod. Boporkosa B.T'.

YIOCKOHAJIEHHS MOJIEJII HU®POBOI CTPATEI'TI OPTAHI3AIIIL B
YMOBAX YETBEPTOI IPOMHMCJIOBOI PEBOJIIOIIIT

3ycuiis 3 nudposizanii NpuU3BOJATE 10 CTBOPEHHS HOBOTO CYCHUIBCTBA, Y
SAKOMY aKTHUBHO PO3BUBAETHCS JIIOJICHKUI KamiTajl, 3HAaHHS Ta HABUYKH MaiOyTHHOTO
BUXOBYIOTHCSI 3 HAMMOJIOMAIINX POKIB, MiJABUIIYETHCA €(EKTHUBHICTh Ta MIBUIKICTDH
poboTH Oi3HECy 3a paxyHOK aBTOMATH3allll Ta 1HIIMX HOBUX TEXHOJIOTIH, aianor
IpOMaJIsiH 31 CBOIMH JIEpKaBaMM CTa€ MPOCTUM Ta BiakpuTuM. Lludposa pepodroiis
BiI0yBaeThCcsl y Hac Ha odax. [l 3MiHM BUKIMKaHI 3alpOBAKEHHSIM OCTaHHIMH
pokaMu Oe3i4l TEXHOJOTIYHUX I1HHOBAIlM, 3aCTOCOBYBAHUX Yy PIZHUX Tally3siX.
KapaunanbHUM YMHOM 3MIHIOIOTHCSI CIIOCOOM BUPOOHUIITBA Ta OTPUMAHHS JIOJAHOT
BapTOCTI, 3'BJIAFOTHCSI HOBI BUMOTH JIO OCBITH Ta TPYJIOBUX HABUYOK JIFOACH.

[IpomucrioBuii 1HTEpHET peuelt dopmye MailOyTHe BUPOOHHUYUX Taiy3ei,
BUKOPHCTOBYIOYM MOJKJIMBOCTI THYYKOIO Ta PO3YMHOIO BHpPOOHHUITBA, IO
3a0e3mnedye peBOJIOINHE 3pOCTaHHS MPOAYKTHBHOCTI. Benuki maHi Ta MOBCIOJIHA
JOCTYIHICTD 3B'SI3KY € OJHUM 3 (DaKTOpiB, HA OCHOBI SKUX OYIy€ThbCS €KOHOMIKA
CHUIBHOTO  CIOXHWBAaHHS, IO TIOMHUPIOETbCS Yy  MIOOaTbHUX — MacmTadbax
NPUCKOPEHUMH TemnamMu. BojgHodac KoKHa KpaiHa caMa BHU3HAYa€ MPIOPUTETH
udpoBoro po3BuTKy. [lonan 15 kpain cBITy peai3yroTh Ha CbOT'OJIHI HAIllOHAJIbHI
nporpamu 1udposizaiii. IlepenoBumu kpainamu 13 1udpoBizalii HallOHATBHUX
ekoHoMik € Kuraii, Cunranyp, HoBa 3enannis, Ilisnenna Kopes ta Hanis. VY mux
KpaiHax JepkaBa BIJIrpa€e KIOYOBY poOJib y 3allyCKy Ta peaiizalii mporpam, npu
[IOMY YCIIX 3aJIe)KHUTh BiJ 3aJIy4eHHS MPUBATHUX TPaBLiB — TOTO, 1[0 HA3HUBAETHCS
«1udpoBa MpruBaTU3ALIN».

HaiiGinpm  sickpaBUM MNPUKIAIOM MiAXOAY A0 LHU(PPOBOi MpUBaTHU3AIll €
Cunramyp. Tak, me 3 2014 p. gepkaBa iHiIitoBaia po3poOKy KoHIeniii Smart
Nation, 3anpocusia 613HeC Ta €KCIIEPTHY CHIIBHOTY 10 CHIBMpaIll AJis ii yTOUYHEHHS Ta
peamizarii. Smart Nation - iHiIlIaTHBa ASp>KaBU MIOAO ITABUINECHHS SIKOCTI KUTTS 3a
JIOTIOMOTO0 BIPOBAKEHHS U (PpOoBI3aIlii y MOBCIAKIACHHE JKUTTS rpoMajisiH. JlepkaBa
chopMmyBajia BHUXITHUW 3alUT HAa BHUPINIEHHS IIJI01 HU3KU 3aBJaHb, SKI OynH
BU3HAYEHI SIK MEPUIOPSAHI AJIs 3allyCKy OCHOBHUX I1HIIIaTHB y paMkax Smart Nation.
OpHi€ro 3 KIIOYOBUX IHIMIATUB € PO3BUTOK HAIIOHAIBHOI CEHCOPHOI MEpPEexi s
noOyZ0BH «PO3YMHOI'O MICTa». Y4YacTh y TE€HIEpl BIAKPUTHIA AJig BCIX YYACHHKIB,

AK1 BIANOBIAAI0Th BUMoram Opudinry. Jlepxaa 3a0e3neuye "uudpoBuii ctpudbok" y
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KpaiHi 3a PaxyHOK NPHCKOPEHOTO PO3BUTKY KOHKPETHHX TEXHOJIOTIH. Y TaKux
BUMAJKax JepkaBa Oepe Ha cebe poib I1HBECTOpa, IO BHU3HAYAE KIIOYOBI,
HAWIEepPCIeKTUBHIII HanpsMHu (1HAHCYBaHHS, BUXOJIAUU 3 OI[IHKH JIOBI'OCTPOKOBOTO
MOBEpHEHHS Ha 1HBECTHINI, KOHKYPEHTHOI TMO3WIlii, TPEHIIB, BKIAAAETHCA Y
dbyHIaMEHTalIbHI YMOBH YCHIXY, BKJIIOUAIOYH OCBITY Ta epekBaiiikalliro Kajapis.

JlepxaBa Haroyionrye Ha HEOOXIJHOCTI TApTHEPCTB Y PO3BUTKY HOBHX
TEXHOJIOT1H, TIUIaHy€e 3allydeHHsS MICIIEBUX CTapTailiB IS PO3POOKH TOYKOBHUX
pimens. llle omue rmobGampHUN TpeHA - «camonudpoBizarlis aepkaBu», TOOTO
nudpoBizallis omeparii aepkaBu Ta JAepkaBHUX KommaHid. Camorudpoizamis -
3aBlaHHA, fKEe HEOOXiTHO peani3yBaTH OyAb-sIKid JepkaBi, CIPSIMOBaHIM Ha
MaKCHMI3aIlil0 CTBOPEHHS BapPTOCTI B €KOHOMIIII, 3pOCTaHHS J00pOOyTY, TiAHE MicIe
y peWTUHTrax BeleHHsS Oi3HECy Ta PiBHS XKUTTA. Y camouupoBizallii Ha piBHI KpaiHU
ICHY€ JiBa KJIIOYOBHX HampsaMiB: 1) mudposizaiiist 1ep:kaBHOTo yrpasiiHHs; 2) digital
first, mepernmsin HeedekTMBHUX TpoueciB. Tak, JlaHis aKTUBHO 1HBECTYyE Y
udposizaiito aepxxopradiB. 3 2015 p. Bci rpomaasiHi 3000B's13aH1 CHIJIKYBaTUCS 3
nep>kopranamu auiie uepes intepHet (y Hanii 95% nomorocnonapcTB MarOTh JIOCTYTI
70 1HTEpPHETY), KOXEeH rpoMaasHuH Mae I1udposuit macnopt (digital ID), Bci
JIEP)KOPraHd Ta MYHIIUNATNITETH TIOB'SI3aHI B €JIMHY MEPEXKY, IO JO03BOJISIE
B3a€EMOJIIATU 3 yCiMa. BIIOMCTBaMH 3a JIOMIOMOTOI0 €IMHOTO OCOOMCTOTO KaOiHETY.
bizHec mMae MOXIJIMBICTH 3JIMCHIOBATH BCi OIepallii TaKoX 4epe3 IHTepHeT. Take
SBUINE, SK «CKOHOMIKAa CHIJIBHOTO CITOXHBAaHHS», IO PO3MOBCIOKYETHCS Y
TII00QTBHUX MacmTabax MPUCKOPEHUMH TEMITAMH, Ma€ HE TUTbKHU MPSMHKA BIUIUB Ha
KO)KHOTO CIIO’KHMBava, a i OIMoCcepeIKOBAaHUH BIUIUB Ha KPaiHy 3arajioM.

Yenboukina Oubra
marictpant nepuoro kypcy IHHI im. FO.M. [ToTe6Hi
Hayx. xep.: a-p. dinoc. nayk, nmpod. Hikirenko B.O.

PO3POBKA MEXAHI3MIB YJIOCKOHAJIEHHS OPTAHI3AIIT
CHUCTEMM AIMIHICTPATUBHOTO YIIPABJITHHS B 3AKJIAJTAX
OXOPOHM 3/10POB’SI

AJMIHICTpAaTUBHE YOPABIIHHS Y 3aKJIaJaXx OXOPOHHU 3A0pPOB’S BUXOIUTH 3
pO3pOOKM MexXaHI3MIB YAOCKOHAJIEHHA opraHizamii y wmiii cdepi, 30kpema 3
nigBuileHHs [uaekcy iH@opmaniino-komyHikamiitHux TtexHonoriii (IKT). Ianmekc
po3BUTKY 1H(}opMariitHo-koMyHikaliiaux TexHosorid (ICT Development Index) —
11e KOMOIHOBaHHMM TOKA3HHK, M0 XapaKTepU3y€e MOCSATHEHHS KpaiH CBITY 3 MOTJISTY
pO3BUTKY 1H(hOpMarliitHo-komyHiKaiiiHux TexHoorii (IKT), mo po3paxoByeThes 3a
METOIUKOIO MixHapoaHOTO COI03Y €JIEKTPO3B'A3KY (International
Telecommunication Union), cneuianizoBanoro migpo3auty OOH, mo Bu3Havae
cBiToBi cranmapta y chepi IKT. Inmekc pospobnenuit y 2007 porri Ha ocHoBl 11
MOKAa3HUKIB, SKUMU MIDKHaApOJHA CIUIKa E€JIEKTPO3B'A3KY OINEpPYye y CBOIX OILIHKax
po3Butky IKT. IHmekc 3BOAMTH 1l MOKAa3HUKUA Y €AUHUN KpUTEPid, MOKIMKAHUN
MOPIBHIOBATH JIOCSTHEHHs KpaiH CcBITY Y po3BUTKY IKT 1 Moxke OyTH BUKOpHCTAHUIMA
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K 1HCTPYMEHT [Jisl TPOBEJACHHS TNOPIBHAJIBHOTO aHamizy Ha TIJ00aIbHOMY,
pEerioHaJIbHOMY Ta HAI[IOHAJILHOMY piBHSX. Lli MOKAa3HUKHU CTOCYIOTHCS JOCTYIY 10
IKT, Buxopuctanus IKT, a Takox HaBHYOK, TOOTO NPAKTHUYHOIO 3HAHHS ITUX
TEXHOJIOT1 HaceJieHHsS KpaiH, OXOIUIEHMX AOciKeHHsIM. PiBeHb po3BuTky IKT
ChOTOJHI € OJHHUM 13 HAWBAXJIMBIIIUX MOKA3HUKIB €KOHOMIYHOI'O Ta COIIAJIBLHOIO
OJlaromoytyy4si KOKHO1 Opradizaiii, sKa TOBHHHAa PO3POOJIATH MeEXaHI3MHU IX
ynpoBajpkeHHs. CydacHl 1H(QoOpMaIliiiHi TEXHOJIOTHi B MEAUIMHI - 1€ CYKYIHICTb
METOJIIB Ta 3ac0o0iB uisi OOpOOKM MEAWYHUX MaHMX Y LUTICHUX TEXHOJIOTTYHUX
CHUCTeMax JUis CTBOPEHHsS, BUKOPHUCTaHHs, 30epiraHHs, Mepenadl Ta 3axUCTy
inopManiifHoro mpoaykTy. IX 3acTocyBaHHs BinOyBaeThCsl Mij yac BHUpIILEHHS
MOCTAaBJICHUX 3aBlaHb y TMOJI MEAUYHUX 1H(pOpMalidHUX cHcTeM. MeauuHa
inpopmariiina cucrema (MIC) — e i1HCTpyMEHT, KM JO3BOJISiE BU3HAUaTH Ta
IUTAHYBaTH BCl peCypcH OpraHizailii 3a JOMOMOTOI0 CIIEIialli30BaHOTO MPOTPaMHOTO
3a0e3neueHHs, 3aco01B OOYHCIIOBAJIBLHOI TEXHIKH, HEOOXIAHOTO MEIUYHOTO
oOnajHaHHs, 3ac00iB 3B'SI3KYy Ta MIATPUMYE JIIKYyBaJIbHO-/[1arHOCTUYHY, (pIHAHCOBY,
aJIMIHICTPATUBHO-TOCIIOJIAPChKY, OOJIIKOBY Ta CEpBICHY, HISUIBHICTh YCTAHOBU 3
METOIO SKICHUX MeAuIHUX nociyr naiientaM. CriemianizoBani MBC BpaxoByIoTh yci
0COOJIMBOCTI JISIIBHOCTI Y KOHKPETHIM MEIyCTaHOBI, 1 TOMY € OUIbIIl €()EeKTUBHUMHU.
3actocyBaHHs 1H(GOPMAIITHUX TEXHOJIOTIH y MEAMIIMHI J03BOJISIE KOHTPOIIOBATU
e(eKTUBHICTh Ta PE3yJbTATUBHICTh JIKYBaJbHOTO TIpoliecy Ta pealiumiTarii
naiieHTiB. Meauuna iHpopMaTUKa CYTTEBO YIOCKOHAIIOE POOOTY CUCTEMU OXOPOHHU
3I0pOB'sl, POOUTH MEIWIIMHY JOCTYITHOIO [IJI1 HACEJEeHHS, a TpoIeC HaJIaHHS
MEIUYHUX MOCHYT — e€(heKTUBHUM. Lle MOXIIMBO 3aBASKM 3MiHAM B OpraHizailiiHux
MUTAHHSAX CHUCTEMH, IO MMABUINYIOTh SKICTh MEAWMYHHUX IOCIYT 3 OJHOYACHUM
3MEHILIEHHSIM (PIHAHCOBHUX BHUTpAT Ha ixHe mpoBeneHHd. [Ipu upomy IT y MenuuumHi
CIPUSAIOTh yJOCKOHAJICHHIO pPOOOTH BCIX CKIAIOBHX Taly3i OXOpPOHH 3I0POB'S:
JO3BOJISIIOTH CIIPOCTUTH OOJIIK MAIlIE€HTIB, OPTraHi3yBaTH Ta CKOPOTUTHU POOOUMIT Yac
¢daxiBiiB, BECTU aBTOMAaTUYHUI OOJIK KOWKO(MOHIY, KOHTPOJIIOBATH MPU3HAYCHHS
mpenapariB, COPOCTUTH 3allPOBA/DKCHHS Ta OTPUMAaHHS CTAaTUCTUYHUX JIaHUX.
CaiTOBHI JOCBIJ PO3POOKU Ta 3aCTOCYBaHHS 1H(GOPMAIIMHUX TEXHOJOTIH CBIIYUTH
PO HEOOMEKEHHMM TMOTEHIaN Ii€l ramxy3i 10J0 BUPINICHHS COLIAJbHUX 3aBlIaHb
cycniiibcTBa. EnexkTpoHHa OXOpoHa 370pOB'S CHhOTOJIHI BIAKPHBAE YHIKAIBHY
MO>KJIMBICTh JJII PO3BUTKY TPOMAJChKOI OXOPOHU 370POB'S. 3MIIHEHHS CHUCTEMH
OXOpPOHH 30POB'Sl 32 JOMOMOTOI CHUCTEMH EJIEKTPOHHOI OXOPOHH 370POB'ST MOXKE
CIOPUSATA 3JIMCHEHHIO OCHOBHMX TIpaB JIIOJWHU BHACHIJOK MIJABUIICHHS PIBHS
CIIPaBEIJIMBOCTI, COJIJAAPHOCTI, SKOCTI JKUTTS Ta SIKOCTI MEIUKO-CaHITapHO1
nonomoru». EnekTtpoHHa oxopoHa 31opoB's (eHealth) no3Bonsie edexkTuBHO
BUPILIYBaTH 3aBJAHHS Yy Taly3l OXOPOHH 3J0pPOB'S 32 JOMOMOIOI0 1H(OpMaIiiHO-
KOMYHIKaIlIHHUX TEXHOJIOT1M He3aJekHO Bij reorpadiyHOro nepedyBaHHs JiKaps Ta
narienta. €C y 2005 porii BUCTYIUB 13 1HIIIATUBOIO BIPOBAKEHHS 1H(MOPMAIIITHIX
TEXHOJIOT1H y MeIUYHy rajy3b KpaiH-yyacHuIlb. KoxHii kpaiHi Oysio 3a1ipOrOHOBaHO
CaMOCTIMHO PO3pPOOUTH HAIIOHAIBHY CTPATETIIO MO0 3aCTOCYBAHHS 1H(POPMAIIITHIX
TEeXHOJIOT1H y meaunuHi. Hamami 11 cTparerii MaioTh cratu 6a3oto Jjisi GopMyBaHHS
3arajbHOEBPOMNEHCHKOI mporpaMu. ToMmy y OUIBIIOCTI €BPOMEHCHKUX KpaiH
NPUAUIAIOTh BEIMKY yBary po3poOIll Ta BIPOBAHKEHHIO HAIIOHAIBHUX MPOTpaM
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iH(popmMaTu3aiii OXOpOHH 310poB's. BoHM mMOBHMHHI 00'€AHATH 3aKjaad OXOPOHHU
3I0pOB'St KpaiHU B OJHY Mepexy Ta 3abe3meuutd ¢GopMyBaHHS Ta 30epiraHHs B
CJIICKTPOHHOMY BHIJISIII TIPOTATOM YCHOTO JKUTTS TAIliEHTa HOro MEAMYHUX JTaHUX.
Hanpuknan, BenukoOputanis 3 2004 poxy peamizye HalllOHAJIBHUN TIPOCKT
«O0'eqnanns nns 370poB's» (Connecting for Health) Ta € mimepom cepen
€BpONEHChKUX KpaiH. BoHa 30cepemkye 3yCWUlsi Ha BIPOBADKEHHI MAacloOpTiB
3I0pOB'St i3 3aCTOCYBaHHSM CHCTEM aBTOMATH30BAaHOTO BBEICHHS JJaHUX Ta
MiATOTOBKHU PELENTIB. AKTUBHO MPHUETHYETHCA M0 IHMX MpoLeciB 1 Ykpaina. AnHani3
MOTOYHOTO CTaHy PO3POOKHU Ta 3aCTOCYBaHHS 1HPOPMAIIMHIX CHCTEM Ta TEXHOJIOTIH
B YKpaiHi CBIAYMTH MPO T€, WO Il MPOLECH CYTTEBO BIACTAIOTH BiA MTOTPed
CY4acHOCTI Ta 3alpoBa/KYIOTbCS Yy Jep)kKaBl CTUXIHHO Ta 0€3 IJIaHOBOTO
¢dinancyBanns. Ha cborogHimmHii 1eHp Maiike KOKHA MEIyCTaHOBA TaK YW 1HAKIIIE
IPUETHYETHCS 10 KOMIT'IoTepu3alii Ta iHdpopMaTu3zalii, mpoTe 1 poOoTa BEACTHCS
e He JOCUTh €PEKTUBHO, TOMY CJIiJI pO3pOOJISATH KOHIIEMIII Ha PiBHI JIep>KaBU 1010
HiIBUIICHHS e()EeKTUBHOCTI 1Mi€l ramy3i [1].

Jliteparypa

1. Hikitenko B.O. Ocsita, KynapTypa, TypU3M $IK YMHHUKH KpPEAaTUBHOTO
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CTaJIOr0 PO3BUTKY IPOMHCIIOBOTO PErioHy : marepiasu MiKHapOJHOI HAayKOBO-
NMpakTUyHO1 KoH(pepeHii (27-28 TtpaBHs 2021 poky, M. 3anmopixoks). 3anopiKKs :
Hayk. pen. H.I'. Merenenko. 3HY [nocenepnuuti naguanvno-naykosuu iHcmumym,
2021. C.206-209.
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YIOCKOHAJIEHHSI HATIPSIMIB BUKOPUCTAHHS TEXHOJIOT'TH
TH®OPMAIIMHOI'O 3ABE3IIEYEHHS B OPTAHI3AIIIT

3a oOcTaHHI pPOKM BIIOYJIMCA 3HA4YHI MEPETBOPEHHS, WO HaIUJIECHI Ha
VAOCKOHAJICHHA  HampsMIB ~ BUKOPUCTaHHS  TEXHOJOTrH  1H(opManiiHOro
3a0e3nedeHHs B oprasizailii. bUlbLIiCTh JI0Jiel y BCbOMY CBITI CbOT'OJIHI MalOTh X04a
0 neskuil foctyn 10 [HTEepHETY, 6araTo 3 HUX MOKJIAal0ThCs HA OHJIAHOBI MOCTYTH,
Ha TIONIYKOBI CHCTEMH Ta IUIATGOPMHU COIIaJbHUX MEPEeX JUIsl OTPUMAaHHS
iH(dopmarrii, po3Bar Ta IHIIWX ACHEKTIB MOBCSIKIECHHOTO XUTTS. 3HAYHA YacCTHHA
TISTTBHOCT1 YPSIIB Ta MiANPUEMCTB ChOTOJIHI MOB'sI3aHa 3 IU(POBI3aI€I0 Ta OHJIANH-
nocayramu [1].

Byno pocArHyTO MOMITHOrO TMporpecy Ha UUIAXY A0 1H(OpMaLiiHOMY
CyCIUIBCTBY, TIPOTE€ Il TPOTpec 3aJMINAETHCI BKpall  HEPIBHOMIPHHM.
3aHENOKOEHHS 100 LU(GPOBOrO0 PO3PUBY 3AIUIIAETHCA CEPHO3HOIO MPOOJIEMOIO,
Opy IbOMY OCOOJIMBA yBara MPUAUISETbCS PU3UKY TOrO, IO HEPIBHUMA TOCTYI JO
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nU(GPOBUX TEXHOJOTIA MOCHINTH PO3PUB Y JOCTYIl A0 IHIIUX Onar po3BUTKY,
MPUCKOPSIOYM COIllaIbHY Ta €KOHOMIYHY HEpPiBHICTh. TEeXHOJIOTIl Ta MOCIYTH, IO
dbopmyroTh 1H(DOpMaIlIiiiHE CYCIIBCTBO, 3HAYHO BIJIPI3HAIOTHCS BiJ MepeadadyyBaHUuX
3 2005 poky.

3HauHMUI TIporpec y raidy3l MOOUIBHUX MeEpexX, XMapHHX TEXHOJOrIH Ta
VOPABIIHHS JaHUMH, 110 CIPHUSE€ PO3IMIMPEHHIO JOCTYMYy Ta BUKOPUCTaHHS
[HTEpHETY, CTUMYIIIOE€ PO3BUTOK COIIAJILHUX MEPEK, €ICKTPOHHOI TOPTIBII TA 1HIIUX
miaThopM, SKi TepeTBOpuau [HTEepHET Ha TrI00anbHUN PUHOK. 30UIbIICHHS
MPOITYCKHOT CIIPOMOXKHOCTI MEpPEX Ta MPUCTPOIB CHPHUAIO MOCIIJOBHUM XBUJISIM
1HHOBAI y ramy3i HU(PPOBUX TEXHOJOTIH, SKI MAOTh 3HAYHUM MOTEHIAN IS
PO3BUTKY, ajle TaKOXX CTBOPIOIOTH PU3HMKH JUIsI BCTAHOBJIICHHX TMPaB Ta HOPM.
3000B's13aHHS MOOYTyBAaTH «OPIEHTOBAHE HA 1HTEPECH JIFOACH, BIIKPUTE JJIA BCIX 1
CIpsIMOBaHE Ha PO3BUTOK 1H(OpMAIliiiHE CYCHUILCTBO», SIKE MPALIOE JJI BCHOTO
JIIOJICTBA 1 HIKOTO HE OMUHAE, MA€ MIAKPECIUTH 111 MOKIMBOCTI Ta PU3UKHU. Y TOMU K€
4ac 3alliKaBJICHI CTOPOHU PO3MIPKOBYIOTH IIPO HACIHIJKH Ta MOXKJIMBOCTI HU(PpOBOT
TpaHcdopmariii [2].

[Mangemis mociyXuia HaraayBaHHSM PO TEHIITHICTh JIOJACBKOTO KHUTTS Ta
ICHYIOY1 3arpo3u MPOIIBITAHHIO Ta CTAaJoMy pO3BHUTKY. [ludpoBi TexHoorii 6araro B
YOMY JIOIIOMAraroTh JIFOJICTBY MEPEXKUTH MAaHJEMII0, 3a0e3Meuytoun 0e3nepepBHICTh
TOPTiBII Ta 3alHATOCTI, MPOTE MAHJEMIsl TAKOXK MPOJEMOHCTPYBaJla B3a€MO3B'SI30K
MDK LU(POBOIO, COLIAJBHOI0 Ta EKOHOMIYHOK IHTETPALIEI0 Ta BLAYYKCHHSM.
[udposa Ta comiabHO-€KOHOMIYHA HEPIBHICTh TICHO MOB'A3aH1 Mk co0oto0. Ti, XTO
BIIUyBa€ HecTauyy (IHAHCOBUX pecypciB ab0 JUCKPUMIHYETHCA, 3 MEHILIOIO
WMOBIPHICTIO MaTUMYTh JOCTYIl 10 LHU(PPOBUX TEXHOJIOTIM, a y TUX, XTO HE Mae€
JOCTYITy 0 IH(PPOBUX TEXHOJOTIH, MEHIIIE MOKIMBOCTEH JIJIsl JOCTYITY 10 PECYPCIB,
SIKI MO’KYTh BUBECTH iX 3 O1THOCTI Ta HECTIPUATINBUX YMOB [3].

3 mi€i Ta 6araThOX IHIIUX MPUYUH IUGPOBA MOJITUKA HE MOXKE 1 HE TIOBUHHA
ICHYBaTH OKPEMO BiJI HIMPIIUX I[JIEH €KOHOMIYHOTO MPOIBITAHHA Ta COIIAJIBHOTO
100po0yTy, sIKI € OCHOBHMMHM JJIsi CTaJOro po3BUTKY. Jlo LbOro mpueqHangacs
KJIIMaTAYHA KpU3a Ta 1HII €KOJIOT14H1 MPoOJIeMH, 3 SIKUMH CTUKAETHCS JIFOJACTBO, 1110
TAKOX TIOB'SI3aHI 3  PO3BUTKOM MUGPOBUX TexHOJOTiIH. CBIT TOBUHEH
BUKOPUCTOBYBaTH MHU(PPOBI TEXHOJIOTii, 100 JOMOMOTTA CKOPOTUTU BUKHUIH
BYTJICII0, OOMEXUTH MacITabu 3MIHM KJIIMaTy 1 TMOM'SKIIWTH HACTIIKU, 10 BXKE
BUHUKJIH. PO3pOOHMKM TEXHOJOTIM Ta OI3HEC TaKOX IOBHHHI BXKHUTHU 3aXO/lIB,
MIHIMI3YIOUM HETaTUBHUW BIUIMB LU(PPOBOiI IHPPACTPYKTYpPH, MPUCTPOIB Ta MOCITYT
Ha HABKOJIMILIHE cepefoBulle, 00 y Mail0yTHhoMy 3pobutu IHTEepHET Ta HOBI
TEXHOJIOT1i €KOJIOTTYHIIITUMHU.

[Tangemis Ta KiIiMaTUYHA KpU3a NPOJEMOHCTPYBAIM BAXKJIUBICTH CIIBIIpaIll y
BUpIIIEHH] TpoOsiieM. Ypsau Ta 1HIIN 3aliKaBi€HI CTOPOHHM JOCSTIIM KOHCEHCYCY
oo 1iaeit GopmyBaHHS 1HPOPMAIIMHOTO CYCHIIBLCTBA Ta MEXaHI3MIB CHPHUSHHS
HOTO BIPOBAKEHHIO B YCIX KyTOUKaX CBITY. 3 TOrO 4acy OyJIO JOCATHYTO 3HAYHOTO
Iporpecy, ajge TaKoXK 3pOCTAa€ 3aHEMOKOEHHS THUM, IO TOCHUJICHHS MIKHApOIHOL
KOHKYpeHIlli y cdepi 3actocyBaHHs 1H()OpPMAIIHHO-KOMYHIKAIMHIX TEXHOJOTIH..
[Tangemiss 3Mycuiaa TIAIPHEMCTBA PO3MIMPUTH BUKOPUCTAHHS HHU(PPOBUX MOCTYT
HiATPUMKH aKTHUBHOCTI [4].
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Cnixg mocunut ¥ Hazami poOOTy 3 HaJaHHSA JONOMOTHM KpaiHam, IO
PO3BUBAIOTHCSA, Y CHCTEMAaTHYHIH OIIIHII iX CTaHy CIpaB Ta TOTOBHOCTI PO3BUBATH Ta
iHTerpyBatucs B nudpoBy eKOHOMIKY [1], cipusaTu po3immpeHHio 300py Ta 00poOKH
HAsBHUX JaHUX JJI MiATOTOBKH CTaTUCTUYHUX JAHUX Ta aHAJI3y MOJITHKHU IIOJIO
MOXKJIMBOCTEH Ta mpoOeM HUppPOBOI EKOHOMIKH; TPOBOJAUTH aHaJ13 sl PO3POOKHU
MOJITUKH, CHPSAMOBAHOI Ha peaiizamilo MOXJIMBOCTEH Ta BHUPIIIEHHS IIPoOJeM,
MOB'SI3aHUX 13 YTPUMAHHSAM BapTOCT! Y HUGPOBIA €KOHOMIII, Ta CIPUSHHS PO3BUTKY

1HGpacTpyKTypH nudpoBizallii.
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CEKIIA <METAJIYPI'IA, OBPOBKA METAJIIB TUCKOM, I'AJIY3EBE
MAHNIMHOBYAYBAHHSA, ABTOMATHU3AIIIA TA KOMIP'IOTEPHO-
IHTETPOBAHI TEXHOJIOT'Ti»

Apna6’esa Basepis
ctyaeHTka 2 kypcy IHHI
Hayk. xep.: 3aB. kad. Kupuuenko O.T.

AHAJII3 BUPOBHUIITBA CYYACHUX BPOHEBUX CTAJIEH

bponeBa cTanb € CEpeIHBOBYIJICLIEBOIO, CEPEAHBOJICTOBAHOIO  CTAILIIO
MapTEHCUTHOTO Kiacy. BHCOKI XapaKTepUCTHKH MIIIHOCTI OpOHBOBHX CTajel
J0CATAIOTHCS B Pe3yJbTaTi TEPMOOOPOOKH, IO BKIIOUae B ceOe 3arapTyBaHHS Ha
MapTEHCHUT 1 HU3bKa BIAMYCTKA.

KpiMm TepmMooOpoOKHM, 3MIIHEHHS cTajied 3AIUCHIOEThCA IUIAXOM  iX
paIioHAJILHOTO JIETYBaHHS Ta 3a JOMOMOTOI0 TepMoMexaHiyHoi o0pobku (TMO) -
MO€THAHHAM TEPMOOOPOOKH 3 IepOopMaLliiftHUM 3MIITHEHHSIM.

MexaHi3MH JIeTYBaHHS CTaJIed JOCUTh CKJIQJIHI 1 IPYHTYIOTbCS Ha TOMY, IO
JIETYIOUl €JIEMEHTH 3MIHIOIOTh TeMIIepaTypu MOJIMOpPHUX TEepeTBOPEHb 3aii3a,
BITMBAIOTh HA PO3YMHHICTH BYTJICIIO B ayCTEHITI Ta HA XIMIYHUH ckiaj ctaneit. [Ipu
BBEJICHHI JI0 CKJIQJly CTaJIel TaKuX JIETYIOUUX €JIEMEHTIB sIK Mapranensp 1 Hikenb ['TK
- rpaTH ayCTEHITY CTae CTIMKMM MpH KIMHATHIM Temmeparypi. BiamoBigHi crami
Ha3UBaIlOTh ayCTEHITHUMHU cTamsiMu. L1 crami XapakTepusyroTbCcsl HE TUIBKH
BUCOKHMMH 3HAUYCHHSIMU XapaKTEPUCTUK MIIHOCTI, ajie 1 MalwTh JOCUTh BHUCOKY
yAapHy B'SI3KICTh 1 3/IaTHICTh 10 JedopmariiiHoro 3MminHeHHsA. [Ipyu BBeneHHI sIK
JeTyI04l eJeMEeHTH XpoMmy, MomiOJeHy, BoJbGpaMmy, BaHAJil0, KPEMHIIO Ta iH.
TEeMIIepaTypHUN 1HTEPBaJ CTIHKOCTI ayCTEHITY 3MEHIIYEThCS, 1 BIMOBIHO, 3pOCTAE
TEMIIEpaTypHUN 1HTEpBal CTikkocTi ¢epury. llepeniueHi Jseryrodi eJleMeHTH
CIPUSIOTH 30UTBIIEHHIO MEKI IMITUHHOCTI, MEK1 MIITHOCTI Ta TBEPAOCTI CTaJICH.

VY 3acobax 1HAMBIAYaJbHOTO 3aXUCTy 3aCTOCOBYIOTHCS 3BaHI MPOTUKYIHHI
OpOHBOBI CTaJl BHCOKOi TBEPJOCTI, y SKUX SIK JIETYIOUMX €JIEMEHTIB MOXKYTb
BUKOPUCTOBYBATUCS XpOM, HIiKeJIb, MOJIOJEH, BaHaid, KpemHiil. CKiIagHICTh
CTBOPEHHSI TaKUX cTajeil 0OyMOBJIEHa HEOOXIIHICTIO TOEIHAHHS EKCTPEMaTbHO
BUCOKUX 3HAY€Hb TBEPJOCTI Ta MIITHOCTI, 10 3a0€3MeUyloTh OMIp MPOHUKHEHHIO
KyJl, Ta JOCTATHHOI'O PIBHS IJIACTUYHOCTI Ta B'I3KOCTI AJIA 3aM00IraHHS KPUXKOMY
PYWHYBAHHIO CTaJIeBOro OpoHeeneMeHTa. Sk BHCOKOTBEpAl KpPHMXKi, TaK 1 B'S3Ki
MJACTUYHI CTalli, 110 MAarTh HEBUCOKY TBEPAICTh, XapaKTEPU3YHOTHCS HU3BKOIO
NPOTUKYJIBHOIO CTIMKICTIO. JJ11 BUpOOHMIITBA OpPOHETEXHIKM BUKOPUCTOBYETHCS
HaJATBEpJa CTalb JUIsl OagiCTUYHOTO 3axucTy (OajgicTUYHA CTalb). Ii ocuoBHi
XapaKTEePUCTHKHU, SK TPaBHIO, MOBWHHI BigmoBimatu 540 - 600 omunuisiM 3a
bpineniem (11e oMMH 13 OCHOBHUX METOJIB BUIIPOOOBYBAHHS TBEPAOCTI MaTepialiB,
3amponoOHOBaHM mBeachbkuM iHx)eHepoM KOranom bpinennem y 1900 porri).

CporojiHi OCHOBHUMH €BPOINEUCHKUMU BHUPOOHMKAMU TAaHKOBHUX CTaJICBUX
JUCTIB € (PpaHIy3bKi 1 IBEACHKI MeTaaypru. BoHn BUmyckaroTh cTaib i TAHKOBOI
oponi mapku MARS 190 (®panmis), ARMOX 370S (ILlIBemist), sika MOBHWHHA
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BUTPUMYBATH TOMAJaHHA BEIMKOKaNIOEpHUX 3HapsAap Ta 3abe3meuyBaTH BHUMOTHU
1010 3BapIOBAHOCTI.

J171s IbOTO BUKOPUCTOBYIOTHCS CTall, IETOBAHI XPOMOM, HIKEJIEM 1 MapraHIeM,
y SIKUX € OOMEXKEHHS WIOJ0 MPUITYCTUMOTO BMICTY BYTJCIIO. Y 3aJ€XKHOCTI BIJ
TOBUIMHU JIUCTIB JI0 HHUX BHUCYBAlOTbCA BHUMOTHM WIOJ0 TBEPIOCTI, SKi
perIaMeHTYIOThCSl TeXHIYHUMH yMoBaMu, TakuMu sik MIL-A-12560 “Armor plate,
steel, wrought, homogeneous. For use in combat-vehicles and for ammunition
testing”.

[{um ymoBam Takox BignoBinaiTh crani ARMOX 300S i ARMOX 400S. Ane
yepe3 HIDKYUM BMICT BYTJICIIO0 HEOOXIAHWI pIBEHb MIIHOCTI (TBEpAOCTi) y HHUX
JOCATAETHCS 32 PaXyHOK MOJANBIIOT0 TapTyBaHHs 1 HU3bKOTO Biamycky. Kpim Oponi
JUIA TaHKIB € MaTepialy, siki BUKOPUCTOBYIOTH JJisl JerkoOpoHboBaHoi TexHiku (BTP,
BMII, BMJ], KIIIM ta in.). Ii ToBumua 8 - 80 MM, i BOHA 37aTHA BUTPUMATH
BJIy4YeHHs 13 JApiOHOKanIiOepHoi 30poi. IcHye Takox OpOHBbOBa CTajb IIMPOKOTO
3aCTOCYBaHHs, Ky BHKOPUCTOBYIOTH Y BHUPOOHHITBI OpoHe)uIeTiB i ceidin. [i
ToBiHA 710 50 MM, a BupoOnsroTh ii y ®panmii, IlIBemii, Mo, diansgumii 1
benpbrii.

B VYkpaini BUTOTOBIEHHS JUTTSA 1 JCTaJed 13 CHeHiaIbHUX MapoK cTaii
HAJIaro/PKeHO Ha TPO(UIBHUX KOBAJIbChKO-MEXAHIYHHUX, JIMBAPHO-MEXAHIYHHUX 1
OpOHETAaHKOBUX IMIJMPUEMCTBAX, & BUPOOHHUIITBO OpOHEIUCTA - HA METaTypriiiHuX
koMOiHarax ['pynu MerinBect. Hanpukinaz, kopnyc bTP-4, cepiiiHo BUImycKaroTh Ha
XapKiBCbKOMY 3aBOJI1 IM. MasnuiiieBa, 13 CreicTan YKpaiHCbKOro BUpOOHUIITBA.

Kopnyc 1 6amra HaiicydacHIIOr0 yKpaiHChbKOro TaHky "Omiot", mpuiHSATOro
Ha 030poeHHs1 y 2009 poili, TakoK BUTOTOBJIEHI 13 BUCOKOMIIIHOI MPOTUCHAPSIHOT
OpOHBOBOI CTasll MeTalypraMu YKpainu. BigMIHHI XapaKTEpUCTHKU LOTO METaly
JOCSITHYT1 3a JOMOMOTOIO JIETYBAHHSI XpPOMOM, MOJIIOJIGHOM, HiKEJIeM, MapraHIiieM,
KpeMHieM, BaHajieM Ta 1H. OTpuMaHl JUCTU NAJIATaad TEepMIYHIA 0oO0poOI 1
3MIITHEHHIO [UISIXOM JI0JIATKOBOI MTPOKATKHU.

OpnHak ciij 3a3HAYUTH, 1110 B Cy4aCHOMY CBITI BIICBKOBI1 TE€XHOJOTIi, Y TOMY
YUCIIi 1 BAPOOHHUIITBO OPOHENNCTIB, € BEJIMKUM CEKPETOM, SIKHI XOTUIH 6 po3100yTu
0araro KpaiH CBITY, OCOOJIMBO Ti, Y IKUX HEMA€E JIOCBIly B PO3pOOIll Ta BUKOPUCTAHHI
CTaJl JiJ1s1 BINCHKOBOT TEXHIKH.

BupoOHUIITBO IMBINBHUX OPOHEABTOMOOUTIB TakoX Mae CcBOi cekperu. lle
MOB'A3aHO SIK 3 MUTAaHHAMM KOMEPIIHHUX NepeBar 1 KOHKYPEHIIli, TaK 1 3 KIIEHTYPOIO
TaKMX aTeibe. AJKE 1€ MOXYTb OyTHM HE TIIbKM OI3HECMEHHM 1 MOJITHKH, SKI
MparHyTh 3aXUCTUTU cede 1 CBOE HalOmk4de OoToueHHsA. BpoHbOBaHI aBTOMOOLII
3aKyImae Moilis, IHKacaTopH, Crenciyxou. Jjist omHuX O1IbII BaXKJIMBa 3aXUIIEHICTh
(Hampuknan, Mg 4Yac TPAHCIOPTYBaHHS TpolIed 1 IIHHOCTEH), ajid I1HIIMX -
CEeKpETHICTh (Hampukiad, s TEpeBe3eHHsS BaXJIUMBHUX CBIIKIB). AJie Bcl I
TPAHCIIOPTHI 3acO0M TOBMHHI TapaHTyBaTW TIEBHUW pIBEHb O€3MEKH, KU
JIOCSITAETHCS 32 PAaXyHOK BUKOPUCTAHHS JIUCTIB 13 OaICTHYHOT CTaTi.
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CTPATEI'TYHI HAIIPSIMAMM PO3BUTKY METAJYPI'THHOI
T'AJIY3I B YKPAIHI

[ToTreHuian TipHUYO-METANYPriHHOTO KOMIUIEKCY YKpaiHu Oa3yeTbCcsi Ha
HAsIBHOCT1 JOCTAaTHBOI BJIACHOI CHPOBHHHOI 0a3M, BEIMKOI KITBKOCTI BHUPOOHWUYHX
MOTY)KHOCTEl Ta BHCOKMM pIBHEM HayKOBO-TEXHIYHOTO moTeHuiany. [Iporte
OCTaHHIM 4YacoM psj HETaTUBHUX EKOHOMIYHUX, BHUPOOHHYUX Ta TMOJITHIHHUX
(akTOpiB MpPHU3BENN 0 3aHENaay METalTypriiHoi mpomucioBocTi kpainu [1]. Tak y
(dopMyBaHHI 1HHOBAIIMHOTO TMOTEHIIANy METANYpPridiHOI Taimy3l KIO4YOBa pPOJb
HAJCXKUTh JIEPKaBl, sIKAa MA€ BUKOPUCTOBYBATH CHUCTEMHI €KOHOMIYHI 1HCTPYMEHTHU
JIEp’)KaBHOTO BIUIMBY, 110 BIAMOBIIAIOTE OOpaHOMY CTPATETIYHOMY 1HHOBAI[IHHOMY
kypey [2].

Jlo TOJNOBHUX MPUYMH, IO HEraTMBHO MO3HAYAIOTHCS HA METAITYPrifHOMY
KOMILICKC1 YKpainu ciif BigHectu [3]:

— BIJICYTHICTh 1HHOBAallIMHUX BIIPOBA/’KEHb B IIJIOMY Ta Cy4YaCHUX HAYKOBHX
MOIIYKIB B METaJyprifHiid raigy3i mpu HEpamioHaJbHOMY BUKOPUCTAHHI HAsSBHOTO
HayKOBO-T€XHIYHOI'O MOTEHIIiay, 1110 CTaJ0 OCHOBOIO HU3BKUX TEMITIB MOJACpHIi3allil
Ta IHHOBAIIMHOT JISITLHOCTI;

— 3MCHIIEGHHS YaCcTKHM I1HO3EMHHMX I1HBECTHIIIM, 1[0 €  HACIIJIKOM
HECIPUATIMBOTO MOJITUKO-EKOHOMIYHOT'O KJIIMaTy B KpaiHi;

— BUKOPHUCTaHHS MOpPAJbHO Ta (PI3UYHO 3aCTAPLIUX OCHOBHUX BUPOOHUYMX
(donmiB;

— HEJOCTaTHIO yBary 3 OOKy JepKaBH /0 METaTypriiHOTO KOMIUIEKCY SIK
OJIHI€T 3 TPOBIIHMUX Tay3ed HAPOJHOTO TOCIMOAAPCTBA, HIO0 MOTpPeOye HE TIIbKU
OKPECJICHHSI CTpATEriuyHMX HaIpsMiB BIJHOBJICHHS, aje ¥ HaJeXHOI (DIHAHCOBOI
1ITPUMKH;

— HEJOCTAaTHIM PO3BUTOK BITYU3HSHOTO PUHKY METAJOMPOIYKI Ta
3MEHIIICHHSI KYMiBEJIbHOI CIIPOMOXKHOCTI YKPATHCHKHUX CIOKUBAYiB, 110 € HACJIIKOM
3aCTIMHUX TEHJEHIIA Y METATIOCTIOKUBYMX TATY35X;

— BOEHHUHM KOH(JIIKT Ha CXOAl KpaiHW Ta PO3IpBaHHS YCTAJICHHUX 3B’SI3KIB 3
POCIMCEKIMH CIIOKMBAavYaMU Ta MOCTavyaIbHUKAMU;

— 3 oAHOro OOKy 3pOCTaHHS IlIH Ha CHPOBUHY Ta E€Hepropecypcu u
TPaHCHOPTYBaHHSA, a 3 JpYyroro OOKYy 3HM)KEHHS CBITOBHX IIIH Ta CKOPOYEHHS
CBITOBOT'O MOMUTY Ha MPOIYKLII METadypriiHOro BHUPOOHMIITBA, IO MPHUBEIO A0
3MEHIICHHS YACTUX MPUOYTKIB METATYPT1AHUX MIANPUEMCTB;

— 3arOCTPEHHS €KOJIOTTYHUX TPOOIIEM.

Ha croroani cepen OCHOBHUX CTPATETTUHUX HAMIPSMKIB PO3BUTKY MIIIMPUEMCTB
YOPHOT METATYPTii CIIiJ BUAUTATH [4]:

—CTBOPEHHS Ta BIPOBA/DKEHHS HOBITHIX Ta YyJOCKOHAJEHUX TPaIULIMHUX
TEXHOJIOT1H;

—  TEXHOJOTIYHE  TEpPEOCHAIICHHS  arjoMepamiiHoro,  JOMEHHOTO,
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CTaJICTUIABIJIBHOTO Ta MPOKATHOTO BUPOOHUIITB 3 OHOBJIEHHSM OCHOBHUX (DOHIIB,
MIJBUINCHHS €KCIUTyaTallliHUX MOKAa3HUKIB METaJypriiHOro oOjaJHaHHS Ta SKOCTI
METaTypriHOT MPOTYKIIIT;

— TMPIOPUTETHUNA PO3BUTOK MPOKATHOTO BUPOOHHUIITBA, BUTOTOBJICHHS
BHCOKOSIKICHOTO METaJIONPOKaTy, KOHKYPEHTOCIPOMOKHOTO Ha BHYTPIIIHBOMY Ta
CBITOBOMY pUHKaX;

—  YIOCKOHAJEHHS  CTAl[lOHAPHUX  MWIOYJOBIIOIOUYUX  YCTAHOBOK  Ta
BOJIOOYMCHUX CIOPYI 3 BHKOPHCTAHHSIM HOBUX TEXHOJOTIYHUX 3ac00iB Ta
MaTepiais;

— TMOJINIICHHS EKOJOTIYHOTO CTaHy [II0YMX BUPOOHUIITB, BIPOBAKCHHS
€KOJIOTIYHO O€3MEeYHUX TEXHOJIOTiH B OCHOBHOMY Ta JIOMTOMI)KHOMY BHPOOHHIITBAX;

— 3HWKEHHS BUXOJY BIIXOMIB 1 MATOMHUX BUKHUIIB IIKIIJIMBHX PEUOBUH JI0
MOBITPSHOTO Ta BOJHOTO OaceiiHiB;

— 30UIbIIIEHHS 00CSTIB Ta €(hEKTUBHOCTI MEPEPOOKU BIXO/1B BUPOOHUIITBA HA
Mi7ICTaBl CTBOPEHHS Ta BIPOBAKEHHS EKOHOMIYHO JIOIIBHUX TEXHOJIOT11;

— 3abe3neyeHHs] CTUMYJIOBAHHS TIPOLIECIB MOJEpHI3aIlli Ta TEXHIYHOTO
NEPEOCHAIEHHS METATYPrifHUX MIANPUEMCTB Ta 1HIIII.

[TocTymoBo pallioHaldbHE E€HEPro-Ta Ppecypco30epexeHHs] BUCTYIMAIOTh
OCHOBHMMH BEKTOpaMHU PO3BUTKY MeETalIypriiiHoi ramy3i. Tak BHUKOpUCTaHHS
BTOPUHHHUX €HEPreTUYHUX (KOKCOBM, TOMEHHUMN, KOHBEPTEPHUM Ta (epoCIyiaBHUN
ra3d, €Heprisi NPHUPOJHOTO Tra3zy, TEIUI0 TapsAvoro arjoMepary Ta IHIIE) Ta
MarepiaabHUX (METaJIeBHI OpyXT, BIABAJbHUMN IIIAK, MHJ Fa300YUILIEHHS, TPABUIbHI
PO34YMHU, AIOKCUJ BYTJIELIO Ta 1HIIE) PECYPCIB € OJHUM 3 LUISAX1B 3HUKEHHSI €HEPro-
Ta MaTeplAJIOEMHOCTI METATYpriiiHO1 ramy3i [S].
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3anyna Tersina
CTYyJIeHTKa | KypCy OCBITHBOTO CTYNEHS

«Marictp» IHHI im. FO. M. TloTe6ni
Hayxk. xep.: 3aB. kad., nou. Kupuuenko O.I'.

KJIACUPIKAIIA I 3BACTOCYBAHHA BYI'VIETPA®ITOBUX
MATEPIAJIIB

Yci Bugu ByrierpadiToBux maTepiaiiB BHPOOJSIOTHCS HA OCHOBI BYTJICIIO.
AcopTtumMeHT BHPOOIB AyXe pPI3HOMAHITHHM, a KOXEH BHUJ XapaKTepPU3ye€TbCA
OpUT1HAJILHUMU BJIIACTUBOCTSIMHU.

[Ile B HEMATIEKOMY MUHYJIOMY y TIPOMHCIOBOCTI BUPOOJISLITACS ByTIerpadiToBi
MaTepiaii B OCHOBHOMY JUISl €NEKTPOTEPMIUHUX Ta ENEKTPOJITHUHUX IPOIIECIB, a
TaKOX JpiOHI BUPOOM EIEKTPOTEXHIYHOTO MPHU3HAYEHHS — EJIEKTPOBYTLIUISL PI3HUX
TUIIB. B OCTaHHI POKH B €JIEKTPOIHIN Ta €IEKTPOBYTIbHINA MPOMHUCIOBOCTI OCBOEHO
MIUPOKUM aCOPTUMEHT HOBHX BHJIIB BUPOOIB 3 BYriyuisl Ta rpadiTy Ta Iyxke
PO3LIMPUITUCS TaTy31 X 3aCTOCYBaHHs, 1[0 BUMAarae 4iTkoi kiacudikaiiii BUpoOiB.

ByrnerpagitoBi Marepiaad MOKHA PO3IUIMTH Ha CIM KIIACIB: €JIEKTPOIHI
BUpPOOU, BOTHETPUBKI BUPOOM, XIMIUHO CTIHKI BUPOOH, E€JIEKTPOBYTUIHHI BUPOOH,
aHTU(PUKIINHI BUpOOH, TrpadiToBaHl OJOKM 1 JeTaii JJIsi aTOMHOI €HEpPreTHKH,
€JIEKTPOAHI MaCH.

EnexTposaMu Ha3MBaIOTh KiHII CTPYMONPOBIIHOT MPOBOAKH, SIKI CIIyKaTh JJIs
BBEJICHHS CTPyMY B POOOUYMid MPOCTIp Pi3HUX MPUIIAAIB, MEUEH, EIEKTPOi3epiB. Yci
BUJIM E€JEKTPOJHMX MareplaiiB, 5Kl BHUPOOJs€ €JIEKTPOJHA IPOMUCIOBICTD,
MOAUIAIOTECS Ha YOTHPU THUIU: BYTUIbHI, KOKCOBi, rpagiToBl Ta TIpadiToBaHi.
Enextpogna mpoaykiiisi MIMPOKO 3aCTOCOBYETHCS Y BUPOOHMIITBI SIKICHUX CTajei,
TIOMIHIIO, IITYYHUX aOpa3uBiB, KOJBbOPOBUX MeTamiB Ta iH. Haibinemmmu
CIOKMBAYaMH € CTaJeTUIaBIIbHA, aJTIOMIHIEBA Ta XIMIYHA TPOMHCIIOBOCTI

HaiiGinp1ra KiIbKICTh BOTHETPUBKHUX BYTJICIEBUX MaTepialliB 3aCTOCOBYETHCS
npu OYIIBHMIITBI JOMEHHHX meueld. ByriereBi BOTHETPUBU 3HAYHO 30UIBIIYIOTH
TPUBAIICTh CIYKOM Tedi, 3a0e3MeuyroTh 0e31eKy poOOTH, CIIPOINYIOTh KOHCTPYKIIIO
nevi tomo. [lepeBarn ByrieneBUX BOTHETPUBIB MEpej] IMIAMOTHHUMH MOJSATAIOTh Y
TOMY, III0 BOHU JOOpE MPOTUCTOSITH arpECUBHIN JI1i PIAKOTO YaBYHY Ta IIJIAKIB.

3a HEBHCOKHMX TeMIeparyp ByrierpadiToBl MaTepiaiu Ay»e CTiMKI A0 BIUIUBY
OUIBIIOCTI ~ XIMIYHO  arpeCMBHUX  pPEYOBHMH. Y  MPOMHCIOBOCTI  LIMPOKO
3aCTOCOBYIOTHCA XIMIYHO CTIMKI BYTuUlbHI Ta rpadiToBl IUIMTKH i (yTepyBaHHS
pI3HMX anapariB Ta iH.

EnexTpoByruibHI ~ BUpOOM  1LIe  TEPEeBaXHO  pi3HI  JpiOHI  BUPOOH
eJEKTpOTEeXHIYHOTO mnpu3HadeHHs. Croau BIAHOCATH: IITKU JJISI KOB3aKYHX
KOHTAaKTIB €JEKTPUYHUX MAIIMH, OCBITIIOBAIbHI BYTULISA [JIsi JYyrOBUX JammI —
MPOKEKTOPIB, BYTUUIS JJISl CICKTPAIBHOTO aHaNI3y Ta TajbBaHIYHHUX EJIEMEHTIB,
3BaprOBaJIbHI BYT1JUIS JIJIs 3BapIOBaHHS Ta Pi3aHHS METaNiB, BYTUIbHI OMOPH — IIaiion
Ta JUCKH JJIsi PEryJsSTOpIB HAMpyrd Ta BYTUIBHUX pPEOCTaTiB, BHUPOOHW A
€JIEKTPOBAKYYMHOT TE€XHIKH.
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JloOpe Bimomo, mo TpadiT Mae BIACTHBICTH CaMO3MalllyBaHHS, TOOTO.
3MATHICTIO B Mapi 3 MeTajgoM 3abe3leuyBaTd MpH TEPTI MaJMi 3HOC 1 HUZBKUM
koedirieHT TepTsd 0e3 mojaul OyAb-sKOi J0JaTKOBOI MacTwia. lle BiacTHBICTH
rpadiTy Ta BHUKOPHUCTaHE Yy BHUPOOHUIITBI ByrjerpadiTOBUX aHTUPPUKIIHHUX
MatepiaiB.

ByrnerpaditoBi aHTUPpUKIINHI MaTepiadd 3aCTOCOBYIOTHCS SK BKJIQIHII
pamiambHUX 1 3aB3ATUX MIAMUIHUKIB, [0 HAMpaBIsAOTh BTYJIOK, IUIACTHH,
MOPIIHEBUX Kijlellb, TMOPIIHEBUX Ta paaiaJbHUX YIIUIbHEHb Y PI3HOMaHITHHX
MallnHax, Opuiafax Ta MexaHizmax. IlepeBarm nmx MarepiaiiB mojsrae B iX
3IaTHOCTI TIpaIfoBaTH 0€3 MacTWiIa B yMOBaX BHCOKHX Ta HH3BKHX TEMIIEpaTyp, a
TaKOX 3a JIy>K€ BUCOKUX IIBUIKOCTEH, B arPECUBHUX CEPEIOBHUIIIAX TOIIO.
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JOCJLIKEHHA TA HIZIBUINEHHA AKOCTI POBOTU CUCTEMUA
ABTOMATUM3ALII JEAEPATOPA TYPBIHHOI'O BIJIIJIEHHS
ATOMHOI'O EHEPI'OBJIOKY B YMOBAX BII «3AIIOPI3BKA A9C»

B mpomeci BukoHaHHsS — KBamiikamiiiHOi Marictepcbkoi pobotu  Oyina
MpoaHaji3oBaHa po0OTa ABTOMATHU30BAHOI CHUCTEMHU YINPABIIHHS TEXHOJIOTTYHUMHU
npoliecaMu B AeaepailiiiHiil ycranosiy. Jleaepaiiiiina yCTaHOBKA € YaCTUHOIO JIPyTOro
KoHTypa eHeproOsioka AEC 1 mpusHayueHa [jisg jAeaepaliii OCHOBHOTO KOHJEHCATy,
CTBOPEHHsSI HEOOXIAHOro 3amacy BOJM B 0Oakax aKyMyJsTOpax, >KMBJICHHS Mapolo
OCHOBHHX €XEKTOPIB 1 MIAIrPIBY KUBUIBHOT BOJIH.

OCHOBHMMH pEryjbOBaHUMHU IapaMeTpaMu B J€aepaTropi € TUCK B KOJIOHII
Jieaeparopa 1 piBeHb B 0aKy-aKyMyJsiTOPi.

HpOBeI[eHI/If/i aHaii3 BIAMOB OOJaJHAHHS CHUCTEMH PETYIIOBAaHHS PIBHSA B
JeaepaTopl TNOB’sA3aHI 3 BIIMOBOIO KEepYBAHHS BUKOHYIOUHM MEXaHI3MOM, SK B
ABTOMAaTUYHOMY pPEXKHMI1 KEpyBaHHS TakK 1 B JUCTAHIIIHOMY, IO € BaKJIUBOIO
npo0JIeMOI0  SIKOCTI CHCTEM aBTOMAaTHYHOTO KEpyBaHHS EKCIUIyaTOBaHMX Ha
enepro6siorii BBEP-1000. 3anpornoHoBaHO pillieHHS 3aMiHH PETYJIIOI0YOTO KilanaHy,
VIS~ pO3paxyHKy SKOTO TIPOBEACHO  OLIHKY JWHaMIYHUX  BJIAaCTUBOCTEH
neaepariftHoro nporecy.
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OOyprorounMH JisIMH Ha piBEHb € BUTpaTa Mapu, KOHAEHCATy 1 KUBUIIBHOI
Boau. OOyproroYMMHU [isIMM Ha TUCK THapu B Jeaeparopl € BUTpaTa Mapu Ta
KOHJIEHCaTy, TeMIlepaTypa KOHAeHCaTy, TUCK MapHu.

BnpoBamxkenHss aBroMartu3anii B BHUPOOHUITBO 3a0e3ledye: CKOPOUCHHS
BEJIMYMHU BTpAT, 3MEHIICHHS YMCEIbHOCTI OCHOBHUX IMpAIliBHUKIB, 3HUKEHHS
KamiTadbHUX 3aTpaT Ha OYyAIBHUIITBO OY/IBENb, 301BIIIEHHS MIKPEMOHTHUX TEPMIiHIB
pobotn ob6nagHaHHA. Ha choromHimiHii JeHb aBTOMAaTH3AIlll TEXHOJOTTYHUX
nporeciB Ha AEC 3aiiicHIoO€TbCA Ha 00J1aHAHI, SIKE BUIIYCKAJIOCh MPU OY/IiBHUIITBI
omokiB, a 1e Ounpmie 30-tu pokiB Tomy. IlpoBommnace yacTkoBa MojepHi3allis
HEBEIIMYKUX CXEM TEXHOJIOTTYHHX MPOIIECIB.

JIJ1st IOJTOBKEHHST CTPOKIB Ta MOAANIBINOI €KCIUTyaTallii, 3 IMIBUIICHHSIM BUMOT
710 piBHS OE3MEKH CHCTEMHU KepyBaHHS Ta PETYJIIOBAHHS MAIOTh MPOWTH MEBHI €TaIH
MojepHizalii Ta Momudikarii MCcas JOCHTIIKEHHS MOMJIMBOCTI 1 €KOHOMIYHOTO
OOTpYHTYBaHHSI TOTO YH 1HIIOTO CIIOCOOY BIPOBAKEHHS OY/Ib-SKUX 3MiH.

Jlns mpoBeAcHHS MOJEpHI3aIlii Ta BIPOBAPKCHHS HEOOXITHUX 3MIH IS
MiJBUIIEHHS SKOCTI aBTOMAaTUYHOI CHUCTEMH KepyBaHHS JeaeparopoM TYypOIHHOTO
BiIJIUIEHHST eHeprobyoky 3 peaktopoMm BBEP-1000 Ttpeba aeTanpbHO TOCTIAUTH
npotiec neaepailii Bogu. HeoOXiH1 17151 bOTO MPOIECy 3HaYEHHS MapaMeTpiB TUCKY,
PIBHIO, TEMIIEpaTypH, CTAI[lOHApHI Ta HECTAIllIOHAPHI PEXUMU POOOTH, MOMKIIUBI
BIJIXWJICHHSI, TIOB’513aH1 3 HEJOCKOHAJIICTIO BUKOHYIOUHUX MEXaHI3MiB a00 MOpaIbHUM
CTapiHHAM TEXHIYHHUX 3aC001B aBTOMAaTH3ALlll.

Uepes ckilaiHy CUCTEMY CYMICHOT pOOOTH OaraThb0X CUCTEM KEpyBaHHS 00’ €KTIB
TypOlHHOTO BiIIeHHS eHeprodsoky BBEP-1000 1 yHeMOXIUBIEHHS 4Yepe3 1€
MPOBEJICHHS JTOCTI/DKEHb JUIsl OMKCY Mpolecy Jaeaeparlii 0yJo MPOBEACHO OLIHKY
JUHAMIYHUX BJIACTMBOCTEW JleaepaliiHOl yCTaHOBKM. BHBEIEHHS pIBHSHHSA
JUHAMIKA TI0 BUTpaTl KOHJEHcaTy. BuBeJeHHS MaTreMaTH4YHOI MOJENl JIJISHKU
KUBUJIHOTO TPaKTy, JAWHAMIYHI BJIACTUBOCTI Jeaeparopa IO THUCKY Mapu IS
MOJIAJILIIIOTO BUBEJICHHS MIepeIaBaIbHUX (DYHKIIIN B CUCTEMI KEpyBaHHS.

3a JOMOMOro MaTeMaTHYHOI MOJEJNl PO3paxoBaHl PEryJodYl HapameTpu
PETYJSATOPIB PIBHS 1 TUCKY B JIeaepaTopi.

[Ticnss mOpiBHSHHA ICHYIOUMX TIapaMeTpiB Ta MapaMeTpiB pO3paxyHKIB 3a
BUCHOBKAMH PO3POOJICHO JCKUJIbKa CIOCO0IB MOJEpHi3allli CHCTEMH aBTOMAaTH3allii
7eaeparopa.

3a J0MOMOror 3MIHM TEXHIYHUX 3aco0iB aBTOMAaTH3allili MOXHa JIOCATTH
MEHIITUX YaCOBHX XapaKTEPUCTUK pearyBaHHS CUCTEMH KepyBaHHS, 0OpOOKH BXigHOT
iH(dopMalii, BUAa4l KOMaHJ KepyBaHHSA Ta CyMICHOI POOOTH PEryysiTopa B CUCTEMI
KepyBaHHS APYroro KOHTypy. Ilpm 1mpomy Tpeba >KOPCTKO JOTPUMYBATHCH BHUMOT
HOPMAaTUBHOI IOKYMEHTAIIi 11100 MPUHIIMIIB MiABUIIIEHHS 0€3MEKH eKCIUTyaTallii.

UYepe3 Te, MmO cucTteMa aBTOMaTH3alli Jeaeparopa BXOIUTh B TJI00aJbHY
CUCTEMY KepyBaHHS JpPYroro KOHTYpy TYypOIHHOTO BIIJAUIEHHS €HEProoJoKy,
3aCTOCOBYETHCS] KOMIIEKCHHUM MIAXIT Y PO3POOII MPOrpaMHO-TEXHIYHUX KOMIIJIEKCIB
ABTOMATUYHOI CHUCTEMHU KEpyBaHHS TypOIHHOTO BIJJAUICHHS 3 JOTPUMAHHAM
MIPUHITUIIIB PE3ePBYBAHHSI, HE3AJIEKHOCTI, 3aXUCTY BiJ HECAHKI[IOHOBAHOTO JOCTYITY
Ta 1H.
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Jlnst peamizaiii caMoro BJIACHE PETYJIIOBAaHHS MapaMeTpiB MPOIECy Ta IS
3B’SI3KY BXIJHUX KaHaJIIB 3 BHUXIJIHUMHU HEOOXIJTHO III€ B PeIakTopi Oa3u KaHasiB
CTBOPHUTH BIATMOBIHI TPOTPAMU Ha OJIHIM 13 CTaHJIAPTHUX MOB.

VY pemakTopi MpeAcTaBIeHHS TaHUX PO3pOOISEThCs TpadiyHa YaCTHHA MPOEKTY
CUCTeMH KepyBaHHS. [Ipy 1IbOMY CTBOPIOETHCS CTATHYHUN MATIOHOK TEXHOJIOTTYHOTO
00'ekTa, a MOTIM MOBEPX HHOTO PO3MINIAIOTHCS JAUHAMIUHI (POpMH BiTOOpaKEHHS 1
kepyBaHHsA. Cepen 1ux ¢GopM B MPOEKTI MPUCYTHI Tpadiku, KHONKHU MEPEXOy /10
1HIMX rpadigyHuX GparMeHTiB 1 T.1.
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Pucynok 1 - MHeMocxema TEXHOJIOTTYHOTO MPOLECY

Takox 11 3MIHM BUTpPATHUX XapaKTEPUCTHK B HECTAIIOHAPHUX pPEXUMAax,
yepe3 YHEMOKIIMBIIEHHS 3MIHM CHCTEMH TPYOONpPOBOAIB Ta MOOYIyBaHHS HOBHUX
CXEM PETYJIIOBaHHS Ta BUKOHYIOUUX MEXaHI13MIB, MO’KHAa BUKOHATH 3aMiHY 1CHYIOUHX
MEXaHI3MIB, Ha Me€XaHI3MH HOBOIO IIOKOJIHHSA 31 301JbIIEHOI0 TOYHICTIO
PETYJIIOBaHHS Ta PO3MIMPEHUMH BUTPATHUMH XapaKTEPUCTUKAMHU, IO TOB’SI3aHO 31
3MEHIICHHSIM €KOHOMIYHHUX BUTpAT.
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Kamamnuk Caitiiana
CTyneHT 1-ro kypcy marictparypu kad. OMT IHHI
Hayk. kep.: kana. TexH. Hayk, nou. Kpyrmak J1.0.

PO3PAXYHOK TA IIPECYBAHHA BA’KKOTOIIKUX MATEPIAJIIB JLJI51
OTPUMAHHA KEPMETIB BUCOKHUX EKCIINIYATAIHIMHUX
XAPAKTEPUCTHUK

Bcmyn. HoBi eranu po3BUTKY TEXHIKM Ta peasizailisi HayKOBHX BIIKPHUTTIB
BHMAararoTh CTBOPEHHSI MaTepiaiiB, 0 BiAMOBIAAIOTH MiABUIIIEHUM BUMOTaM - JIETKI,
BHUCOKOMIITHUX, KApOMIIHUX - Takux 5K Kepmetd. Kepmern mnoBuHHI Oynu
3a0e3neynuTy poOOTy MAIIMH 1 amapariB CydyacHOI TEXHIKM TpHU TMiABHILEHUX
TEMIIepaTypax, Hampyrax 1 MIBUAKOCTAX, TOMY IO OYIKyBaJOCS, LIO0 BOHH
YCHaJAKYIOTh BUCOKY MIIHICTh KEPAMIKH, 1 B'A3KICTh METAIY.

MeTtor0 poOOTH € OTpUMaHHSI KEPMETIB 3a JIOIIOMOTOIO MPOLECY MPECYBAHHS B
YMOBax  TEPMOXIMIYHOTO  IPECYBaHHA 3  BHUCOKMMH  €KCIUTyaTal[liHUMHU
BJIACTUBOCTSIMHU.

HemeraniyHi pe4yoBHMHM HaJalOTh KepMeTaM HEOOXIJTHI eKCIUTyaTalliifHi
BJIACTUBOCTI - TBEP/IICTh, )KAPOMIIHICTh 1 3HOCOCTINKICTh, MeTaJIeBa (haza 3abe3reuye
BUpOOaM HEOOX1THY MIITHICTD 1 IJIACTUYHICTh. 3aJIe’)KHO BiJl BIACTMBOCTEH CKIIQJIOBI
KEpMETH BUKOPHUCTOBYIOTHCS B PI3HHUX 00JacTAX TeXHIKU. Ti1 cami KepMETH MOXKYThb
3aCTOCOBYBATHUCS JUIs pi3HUX Hiiel. OHAK MO BIACTUBOCTSX 1 MPU3HAYECHHIO MOXKHA
BUJIUTUTA HACTYIIHI OCHOBHI BHAM KEPMETIB: >KapOMILHI, BHCOKO3HOCOCTIHKI,
BHCOKOKOPO31MHOCTIHKI, 31 CIEHIAIbBHUMH €J€KTPO(PI3MIHUMHU BIACTUBOCTIMH.

OaHuM 3 HaWBAXKIMBIIIMX HANPAMIB 3'IBUIIOCA CUJIOBE KOMIAKTYBaHHS, 3a
JIOTIOMOT OO SIKOTO MO>KHA OJIEP)KYBATH Pi3HI TBEpAOCILIaBHI Matepianu i Bupoou [1].
OnuH 3 HaWlEKOHOMIYHIMMX CHOCO0IB OMOpMIIEHHS KepaMiuHMX BUPOOIB 3
MOPOIIKIB € npecyBaHHs. [1i1 BIITMBOM THCKY B mpec-(popMi 0epKyIOTh JOCTATHHO
MIIHY 3aroTiBIIIO, IO MOJEetoe roToBuil BupiO. [lin mi€r0 30BHINIHBOTO 3YCHILIS
(opMyeThes map 3 T'yCTUHOIO YIaKOBKH.

[Topomku mnsi  mpecyBaHHS (IIPEC-TIOPOIIKH) TMOBUHHI  BOJIOJITH
JIOCTaTHBOI TEKYYICTIO, MIIHICTIO 3€pPEH, BU3HAYCHUMH T'PaHYJIOMETPUUYHUM
CKJIAJIOM 1 HACHITHOIO Macoro [2].

Memoouka docnidxcenns. B 001acTi TEPMOXIMIYHOIO MPECYBAHHS BUSABUIIHCS
HACTUTBKM TPOMYKTUBHUMH, IO JO TEMEPIIHBOTO Yacy BHHUK psJ HAyKOBO-
TEXHIYHUX HAIpPSIMIB, BIAMIHHUX MiX COOO0 3aJaduaMu JOCITIKEHB 1 cmocobaMu iX
pIIICHHS.

Pesynomamu oocniooncenns. Ha puc. 1 crpoba aHAIOTIYHOTO TOCHIIKEHHS
kepMetry ckiany 2TiN + W 3akiHumiacs TUM, 1O 3pa30K PO3CHUIMABCS Ha MOYATKY
HarpiBy, [0 TOBOPUTH MPO YKpail HU3bKY CTIHKICTh KEPMETY JUTOI CTPYKTYpH IO
OKHUCJICHHS TIPH IT1/IBUINCHIA TeMITepaTypi.

Ha ¢otorpadisx MIKpOCTpYKTYypH 3pa3KiB 3 BUTPUMKOIO B 3 CEKyHIHU B
obcuranai BN (puc. 2) 1 2 cexkynau B obcunanHi apioHoro SiO; MokHA OaynTH
KpyIHI YacTUHKU IHTepMETamigHoi ¢a3u 3 TOHKMMHU MPOXKWIKAMH 3 JIpiOHHX
YAaCTMHOK HECTEXIOMETPUYHOIr0 HITpuAy TutaHa. llpudyomy g 3paska,
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3arapToBaHOTO B OOCHMAHHI 3 BETUKMMHU BIIACTUBOCTSIMH TEIUIOI30JIAIII, PO3MIp
YaCTUHOK HITpUYy OiJbIlIe, He JUBJIAYMCH HA MEHIIHNH Yac rapTy.

W= 1sETARAM |Fig.: Sample: 1010-1 21Ti + 794 Mass: 105 mg  Ctn: Alumina |
=| |

L =) TAG24 104-04-05 P: 1010-1 21Ti+79W Atm: Ale J

[TEMPERATURE (C) ! HEAT FLOW (microv) | ' T6 (%

/T\ Exo

| 900 655C as

50

_ 800

. 700
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4940 | 9940 -5
1 i 1

-

Pucynoxk 1 — TepmorpaBumeTpudHi jnociikeHHs kepmetry TiN + W.

Pucynok2 — MikpocTpykTypa 3araptoBaHoro kepmery cuctemu Ti + Ni B
oocuri BN, x1000
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JIucenko €rop
CTyAEHT 3-To ckopodeHoro kypcy IHHI
Hayk. kep.: kaH[l. TeXH. HayK, Aoll. Kad. metain. Bogennikora O.C.

orjaaal CYHYACHUMX BUAIB MOIUPIKATOPIB YABYHY TA CTAJII

Binomo, 1mo MiKpOCTPYKTypy Ta BJIACTUBOCTI ciporo abo OuIoro 4aByHIB
MOXXHa  CYTTE€BO  3MIHUTH  CQepoigu3yBalibHUM, TrpadiTu3yBadbHUM  abo
KapOilocTadlIi3yBaJIbHUM ~ MoaudikyBaHHaM  Mertany  [1].  besmocepeanno
3aCTOCYBaHHS PI3HMX BUIB MOJM(]IKaTOPIB BIUIMBAE HA MPOIIEC KpUCTai3alii CTai
[2-4]. 3actocoByroum MoaudiKyBaHHS CTalli, BIAETCS MOJAPIOHIOBATH: CTPYKTYpPHI
Makpo3epHa 1 MIKpo3epHa; IEPBUHHI KPUCTAIM B PO3IUIaBax Ji0- 400 3aeBTEKTIYHOTO
reHe3y; YacTKH HEMETaJIeBUX JIOMIMIOK, BKJIIOYAIOYM I1HTEPMETAILIiIu, KapOiay,
rpadit, OKCHIH, Cyabdiau, oKcucynbbiau, HiTpuau, ocdiau ta ium [5].

[Ipoec MoauQikyBaHHS MOXeE 3AIMCHIOBAaTHCS: BBEICHHSM B pO3ILUIaB
100aBOK-MOIM(DIKATOPIB; 3aCTOCYBAHHAM PI3HUX (PI3UYHUX BILTUBIB (PETyJIIOBAaHHAM
TEMIEpaTypyd pO3IUIaBy, TOMEPEAHIM OXOJO/KCHHS pO3IJIaBy TMpU TEpeNuBi,
CYCIIEH31MHOI0 PO3JIUBKOIO, JIUTTAM B TEMIEPATYpPHOMY IHTEpBasll KpHUCTaii3alii,
B1Opali€r0, ylIbTPa3ByKOM, €JIIEKTPOMArHiTHUM IEpPEMIITyBaHHAM); KOMOIHOBAHUMH
cnocobamu. Cepell cydacCHUX METOJIIB BBEJICHHS MOAU(DIKATOPIB y PO3IUIAB YaBYHY
Ta CTall CJiJ BUIAUIMTH: METOJl BUCTPUIIOBaHHS KyJji; MeETOJ OJIOKIB, IO
YTOILTIOIOTHCS; 00pOOKY KycKOBUMH (hepociiaBaMu; OOpOOKY MOPOIIKONO110HUM
JAPOTOM Ta MPOAYBAaHHS MOPOLIKONOAIOHMMHU (pepociiaBamu [6].

AHani3 puHKy cydacHuX MopaudikaTopiB Ta Jjiratyp [/-9] mokasas, 110
HaNOUIBII 3aTpeOyBaHUMU €:

— miratypu Ha ocHoBi amominio (Al-Li, Al-Mn, Al-Cr, Al-Sc, Al-Cu, Al-Zr,
Al-Ti, Al-Ti-B, Al-Sr, Al-Fe, Al-Ni);

— miratypu Ha ocHoBi mini (Cu-Al, Cu-Fe, Cu-Co, Cu-Cr, Cu-Mg, Cu-Mn, Cu-
Ni Ta iH111);

— nmiratypu Ha ocHoBI Hikemto (Ni-W, Ni-Mg, Ni-Nb);

— JiraTypu Ha ocHOBI koOaibTy (Co-Mn, Co-Mo, Co-NDb);

— niratypu Ha ocHOBI cuHIIO (Pb-Ca, Pb-Cu);

— JIiraTypu Ha ocHOBI IUHKY (ZNn-Al, Zn-Fe, Zn-Mg, Zn-Ni, Zn-Ti);

— jiratypu Ha ocHOBi MarHio (Mg-Nd, Mg-Zr);

— miratypu 3 Banagiem (V-Al, V-Al-N, V-Al-Ru, V-Al-Fe, Al-V-Ti-C, Al-V-
Mn-Ti-C);

— miratypu 3 moaioaenom (Al-Mo, Mo-V-Cr-Al, Mo-V-Cr-Zr-Al, Al-Mo-Zr-
Si, Al-V-Mo-Ti-C, Mo-Zr-Al Ta iumi);

— miratypu 3 Hiobiem (Nb-Al, Al-Nb-Si).

— KOMIUIEKCHI Moaudikatopu (3 KpEeMHIEM, XpPOMOM Ta MapraHieM; 3
JTY>KHO3EMEIbHUMHU METAJIaMU; 3 P1AKO3EMETbHIMH METATaMH).

BucokomiliHuii 4aByH 3 IIApOBUIHUM TrpadiToM Mae JyXe pPI3HOMaHITHI
BJIACTUBOCTI Ta MOK€ 3MIHIOBATU CipuUi 4YaByH (JI1 MOJOBXKEHHS CTPOKY CIY:KOuU
BUJIMBKIB), CTalb (JIs1 CIPOIICHHS Ta 3H>KEHHSI BAPTOCTI BUPOOHUIITBA, 3MEHILIEHHS
KUIBKOCTI METajy Ta pallioHami3amli KOHCTPYKII1 BUJIMBKIB) a00 KOJBbOPOBI CILIABU
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(U1t BSMEHIIICHHST BUTPATH JeQiIUTHAX METAIliB Ta 3HIKEHHsI BapTocTi MamwH) [10].

Cepen BupoOHUKIB MoaudikaTopiB Ta jiraryp ciia Buauutu BAT «HIAIM»,
IIpAT «Cneucmiary, TOB «HBII Texuonoris», TOB «Opion-Crenicruia-I"arunnay
(P®), HAII «YxpHHlcneucrans» (Ykpaina), «Enkem AC» (Hopseris), ASK
Chemicals (Himeuuuna), HBIT «Hac-V» (binopycs) Ta 6arato iHmmx.

Takum 4YuHOM, palioHabHUM  Mmia0ip MoAMQIKATOPIB 1 PEKUMIB
MOJU(IKYBaHHS BUCTYNAIOTh TOJOBHUMHU (haKTOpaMU OTPUMAHHS SIKICHOTO JIUTTS Ta
MOJIIIICHHS] MIKPOCTPYKTYPH CILJIaBy, @ CTBOPEHHS HOBHUX BUAIB MOAH(IKATOPIB 3
ONTUMAJIBLHUMH  (I3UKO-XIMIYHMMH  BJIACTUBOCTSIMH  (30KpeMa, MIIIBHICTIO 1
TEMIIEPATYpPOIO TJIABJICHHS) Ta BAOCKOHAJICHHS METO/IB iX BBEJCHHS B PIIKUN MeTal
CTAaIOTh BCE OLIbII aKTyaIbHUMU HANIPSIMKaMU JIOCIIKEHb B METaTypriiHii ramysi.
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MaszypkeBuu Pocruciias
marictpant 1 kypcy IHHI 3HY
Hayxk. kep.: kana. TexH. Hayk, gou. Hecrepenko T.M.

PO I'IIPOMETAJIYPTTAHI METOJU MOALTY
PIAKICHO3EMEJIbHUX METAJIIB

Jlo tpynu pigkicHozemenpbHUX MeTamiB (P3M) nHamexuts pommna 3 14
€JIEMEHTIB, CXOXKMX 3 JIJAHTAHOM IO BJIACTUBOCTSX 1 Ha3BaHUX JaHTaHoimamu. Kpim
TOTO, 10 JIAHTAHOIJIB BIAHOCSATH CKaHAIM 1 I1Tpid — XIMIUHI aHAJOTH JIAHTaHY.
CymapHuit BMICT JaHTaHOIIiB B 3eMHii kKopi gopiBHIOE 0,01 %, mo BuIe, HIXXK BMICT
60py, Miji, KOOaIbTy, HIMHKY 1 Hikemro [1].

PinkicHO3eMesbHI €1eMEHTH 3aCTOCOBYIOTh B PI3HUX Tally3sX TEXHIKU: YOPHIN
METalIyprii, BUPOOHMIITBI CKJIa 1 KEpaMmiKd, AaTOMHIN, €JIEKTPOOCBITIIOBAIBHIN,
TENEBI31MHIN 1 Ja3epHId TEXHIIl, XIMIYHIA TPOMUCIOBOCTI, MEIUIUHI, CIILCHKOMY
roCIoapCTBi Ta 1H.

Opnum 3 kpynHuxX crnoxupadiB P3M e ckisiHa mpomucioBicTe. B cBITI
BUKOPUCTOBYIOTH PI3HOMAHITHI MOJIPYIOUl TOPOIIKK HA OCHOBI JIOKCUIY Iiepito abo
HOro TBEPIOro PO3UMHY 3 JoaaBaHHsIM Bill S5 % 10 50 % okcumiB inmux P3M [2].

Metonu noainy P3M npoGoBoi0 KpucTamizaiieo Ta 0CaIHKeHHSIM 3 PO3UHHIB,
0 YBEPTHh CTOJITTS TOMY BHUKOPHUCTOBYBAJHCS SIK OCHOBHI, Teep MPAKTUYHO HE
3aCTOCOBYIOThCA a00 y pa3l noauty cymu P3M Ha rpynu.

MeTtoau BHOIpKOBOTO OKHCIIEHHS Ta BIJHOBJICHHSI BUKOPHUCTOBYIOTH Y JIESIKUX
cxemax nonaury P3M, BuauieHHs 1epito, €Bpomito. i MeToAr MOBHICTIO BUTICHEHO
MPOTPECUBHIIIMMHU METO/IAMH, B OCHOBHOMY PIIUHHOIO €KCTPAKIIIELO.

B ocHOBY CyyacHUX CXeMH MOJUTY JIAHTAHOIJIB MOKJIAJ€HO METOJU PIAMHHOL
eKCTpakilii Ta MOHHOro oOMIHy. MeTon pIAMHHOI EKCTpakilii € OCHOBHUM
IPOMHUCIIOBUM METOI0M Moty P3M.

Meton ekctpakiiiiHoro BuiiyueHHsS P3M 13 mynbn CKJIaAHOTO COJBOBOTO
CKJIaJly Ta OYMIIEHHS X BiJl JOMIIIOK JIO3BOJIMB BHAAIUTH 3 BHPOOHUYOTO IHKITY
TPYJOMICTKY 1 BaXXKKy B CaHITApHOMY BIJHOIIEHHI omepariito QuibTpaiii KUCIUX
MyJIbII, ACIIO MABUIIMTH ButydeHHs: P3M B exctpakt. i eKCTpaKIiiHOTO MOILTY
P3M mnaii6inbiioro nomupenas orpuMaB Th®, skuii BUKOPUCTOBYETHCS Y YHUCTOMY
BUIJISIAI Ta Y CYMIIIl 3 pPO3piIXyBauamu (rac, KCwioa Ta iH.). Jns rambokoro
OUHMILIEHHS ITPI0 BUKOPUCTOBYIOTH HadTOBI cynbpookcuan. IIpote Meron
XapaKTepU3y€eThCs 3HaYHOIO BUTpatoro Tpudytuidochary (TbD) uepes itoro BTpaTu
3 pa)iHATHOIO MYJIBIIOKO.

st rexnonorii noainy P3M BaXIMBUM € MOMIYK €KCTPAKLIMHUX CUCTEM, IO
3a0e3MeuyloTh MOXJIMBO OUIbIIMK KoedimieHT noainy. BuOpana exkcrpakiiiiHa
cucTeMa Mae OyTH JIOCUTh THYYKOIO, 11100 3a0e3mneuyBaTH HEOOXiJHE BHIIyUEHHS
MeTaJIiB Ha CTajli eKCTPaKIlii 1 BoJHOYAC e(DEKTHBHE BUIAIICHHS METANTy 3 OpraHIgYHO1
¢da3u Ha cTajli peeKCTpaKiiii.

s oTpuMaHHA 1HAUBITyanbHUX P3M BHCOKOTO CTyNEHs YUCTOTH MEPEBAKHO
BXKHX SIK JOJATKOBHUH METOJ BUKOPHUCTOBYETHCA HOHOOOMIHHA Xpomartorpadis.

107



JIist mominy JaHTAaHOIAIB METOJOM WOHOOOMIHHOI Xpomartorpadii 3acTOCOBYIOTH
pI13H1 TUIIH KaTIOHITOBUX CMOJI.

[Tomin 3HIMCHIOIOTH MEPEBAXXHO METOJIOM EIIFOEHTHOI  XpomaTtorpadii.
CriopiJJHEHICTh HOHIB JTaHTaHOIMIB 10 CMOJHU 3MeHmyeThes Bix La®™ o Lu®t, To6To y
MOPSIIKY 3MEHIIICHHS po3Mipy TigpaToBaHux HoHiB [1,3,4]. [IpoTe criopiiHEHICTH 10
cMouu MoHiB P3M nyxe Oim3bKa, 1110 3a0e3nedye J0CUTh €(hEKTUBHUHN MO/,

Halikpaimuii moaut 40CAraeThCs MPU BUKOPUCTAHHI €JIOIOI0UUX PO3YHHIB, 1110
MICTATh OpTaHiuHl CIOJYKH, IO yTBOPIOIOTH 3 HoHamu P3M komruiekcu pi3HOi
ctifikocti. P3M mominsioTe y cucTeMi, IO CKJIAJa€ThCS 3 HU3KH IMOCIITOBHO
3’€JHAHUX KOJIOHOK, 3allOBHCHHX CMOJIOIO. Y mepimmx (OoaHiid abo JBOX) KOJOHKAX
B1I0YyBA€ETHCSI HACHUEHHS CMOJIHM KaTioHaMu P3M, HacTyIHI KOJIOHKH € PO3/1JIOBHMH.
[Tin yac emiOlOBaHHA y HUX YTBOPIOIOTHCSA COPOLIHI CMYTH. Y KOJIOHKaxX st
HACMYEHHS CMOJy CHOYATKy 3apspKaroTh HoHamu aMmMoHniro NH*. V posmpinmosux
KOJIOHKAX 3acTOCOBYIOTH cMmony B Cu?*-popmi. Monn Cu?* BHKOHYIOTH Y LbOMY
BUIAJIKY (DYHKIIIIO HOHA-YITOBUILHIOBAYA, IO CIIPUSE KPAIIOMY MOJI1Ty METAIB.

TakuMm 4uHOM, TIAPOMETATyprifiHi METoau cOpOIli 1 PIAMHHOI eKCTpaKIi 3a
YMOBH TIJIOUPaHHS CEJIEKTUBHUX PEAreHTIB J03BOJIAIOTh CTBOPUTH EKOHOMIYHO
0OTpyHTOBaHI TEXHOJOT14HI cXxemu noauty P3M Ha iHauBIIyaabH1 METaH.
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ITaBeaxo Janna

ctyaeHt 1-ro kypcy marictpatypu kad. OMT IHHI
Hlepoanbs MukuTa

cTyaeHt 1-ro kypcy marictpatypu kad. OMT IHHI
Hayk. kep.: a-p TexH. Hayk, aou. benokons 10.0.

PO3POBKA MOJEJIEA BU3HAYEHHS HAIPY2KEHHSI TEUYIi
METAJIY IIPU T'APAYIN JE®POPMALII

Po3BuTok TexHosorii 0OpoOKM MeTajliB THUCKOM, BIPOBAKEHHS 1 OCBOEHHS
HOBOT'O BUCOKOMNPOAYKTHUBHOTO OOJaJHAHHS, MPOKATHUX CTaHIB, LIUIUX KOMIUIEKCIB
00poOIIsIIOUNX arperatiB, 0e3nepepBHE PO3IIMPEHHS COPTAaMEHTY CTajiel 1 CIUIaBiB,
K1 TIAJAI0TBCA Trapsdid  IIacTU4YHIA  00poOIll, MOTPeOYIOTh Oe3nepepBHOTO
YIOCKOHAJICHHS 1 YTOYHCHHS METO/IB IPOSKTYBaHHS TEXHOJIOTTYHUX MporeciB [1, 2].
JI1s pillieHHs [IUX MUTaHb HEOOX1THO BUBUCHHS MEXAHIYHUX BJIACTUBOCTEN CTajeH i
CIUIaBIB IPHU PIZHUX TEMIEPATYPHO-IUBUIKICHUX YMOB Jedopmariii Ta po3poOka
JIOCTOBIPHUX METOMIB iX OI[IHKM B KOHKPETHUX TEXHOJOTIYHMX IIpolecax JJisi
3a0€3MEeUCHHS] MaKCUMAJIbHOI MPOJYKTUBHOCTI OOJaAHAHHSA Ta MIJBUIICHHS SKOCTI
MPOJTYKIIII.

TouHICTh PO3paxXyHKIB 3aJI€KUTh BiJI JOCTOBIPHOCTI BU3HAUYCHHS HANPYKCHHS
Tedii Mmetana. Hanpy)keHHs Tedii MeTaia € OCHOBHOIO CKJIaJI0BOIO, sIKa YUHUTH MIPSIMO
NOPOIOPIIHUI BIUIMB HA TOYHICTh PO3PAXyHKYy €HEPrOCHJIOBHX IapaMeTpiB
OPOKATKU. Y JOCHIPKEHHSIX BCTAHOBJICHO, IO HAMPYXKEHHS Teyli MeTalia Mpu
rapsidii miacTU4Hid aedopmaliii 3alexuTh BiJl TEMIIEpAaTypy, CTYMEHS 1 MIBUIKOCTI
nedopmaiii. TemnepaTypa MeTana € HaWOIbII CUJILHUM YMHHUKOM, SIKU BU3HAYA€E
BEeIIMYMHY HANpPYXEHHS Teuli G,. 3 TMIJBUINCHHSIM TEMIIepaTypu HarpiBy BCl
XapaKTEpUCTUKU  MeTajla 3HWXKYIOThcsA. [liaBumieHHs crymeHs  aedopmartii
MPUBOANUTH 10 30UIBIICHHS HANpPYXEHHS Tedli, 1 SK HACIIJOK - MeTaj Ie Ouiblie
3MIIHIOETbCA. HampyskeHHst Teuli CyTT€BO 3pOCTa€ 3 30UIBIICHHSIM IIBUAKOCTI
nedopmariii MmeTamty.

Tomy po3poOka Mojenell BU3HAYEHHS HAIPY>KEHHSI Tedli MeTaly B Mpolecax
rapsiyoi MPOKATKU € aKTyaJIbHOIO 33/1a4ei0 B TEOpii MPOKATKH 1 MOTPeOye AETaTbHOTO
BUBUYCHHS 11IbOTO IMUTAHHS.

Jliteparypa

1. Sereda B., Belokon Y., Sheyko S., Sereda D. The research of influence
alloying elements on processes structure formation in stamp steel. AIST Steel
Properties and Applications Conference Proceedings. 2012. P. 453-456

2. Sereda B., Sheyko S., Belokon Y., Sereda D. The influence of modification
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Iuraiino €Bren
cTyaeHT 4-ro kypcy 6akanaspata IHHI 3HY
Hayxk. kep.: kanz. TexH. HayK, aoi. Taparyta K.B.

OCOBJIMBOCTI PO3PAXYHKY ITPOKATHHX BAJIKIB Y CUCTEMI
ABTOMATHU30BAHHOI'O ITPOEKTYBAHHS SOLIDWORKS

AKTyaJbHICTh A0CHiIKeHb. HamiifHICTh Ta JOBrOBIUHICTh MPOKATHUX BAJIKIB
€ TOJOBHUMHU (paKkTOpaMu, IO BHU3HAYAIOTh SKICTb MPOAYKIi, MPOTYKTUBHICTH Ta
€KOHOMIUHY €(DeKTHBHICTh pOOOTH MPOKATHUX CTaHiB. ToMy mpobieMa po3paxyHKy
MPOKATHUX BAJKIB 3 METOI0 MIJABUIIEHHS iX SKOCTI Ta HECY4Oi 3JaTHOCTI €
aKTyaJIbHOIO.

Meta nocaigxenb. Po3paxyHOK Ta JOCHIIKEHHS BaJika MPOKATHOTO CTaHa 3
[VIaJIKOI0 OOYKOI0 3 BUKOPHUCTAHHSM CY4YacHOI CHCTEMH aBTOMATHU30BaHOTO
IPOEKTYBaHHS.

Pe3yabTaTn n0ciaigxeHb.

Bci npokaTHi BaJKd MarOTh TP OCHOBHI KOMITIOHEHTH B YHCIHI SIKHX: - OOYKa
BajKka (caMe BOHA 3HAXOAUThCS B 0O€3MOCEpPeHHOMY KOHTAKTI 3 00poOJIeHUM
METajaoM) - IIMHKA (OMOpPHI YacTUHU)  PO3TalloOBaHI 3 OOKIB BiJ OOYKH IO
CIUPAIOTHCA Ha MIIIMITHUKA BaJiKa, - TPUBOJIHUM KiHEIb (XBOCTOBHUK) [1].

JInst OOTUCKHUX MPOKATHUX CTaHIB 3aCTOCOBYIOTH CTajeBl KOBaH1 (PijIie JUTi)
BAJIKU 3 BYIJICIIEBOI Ta HU3BKOJeroBaHoi crai mapok 40X, SOXH, 60XH, mo maroth
BEJIMKY B'SI3KICTh Ta BUCOKHUH OITip 3TMHATLHUM HAIPYKESHHSIM.

JIJ1s1 TOBCTOJIMCTOBUX CTaHIB 3aCTOCOBYIOTh BaJIKK BUTOTOBJIEHI 31 CTall MapoK
50X, 50XH.

AHani3 JITepaTypHUX [JAaHMX [OKa3aB, 110 3aCTOCYBAHHS KOMII IOTEPHOIO
MOJICJIIOBAHHS I1I€ Majio JOCIHI/DKEHO MpykHa aedopmarlis BaikiB [2-6]. CydacHi
KOMIT'IOTEpHI MPOTpaMu, 3aCHOBaHI Ha METOl KIHIIEBUX EJIEMEHTIB, J03BOJISIIOTH
JOCIIKYBATH MIITHICTB 1 IPYXHY JepopmaIllito BaJKiB.

a 0
a- MOJIeJIb MPOKATHOTO BaJIKa, O — eMiopa eKBIBAJICHTHUX HAMPYKEHb

Pucynok 1. Po3paxyHkoBa cxema MpOKaTHOTO BaJjka 3 T1a1KOI0 00UKOI0
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Komn'toTepauM  MOJEMIOBaHHSAM — JOCHIA)KEHO MIIHICTh Ta KOPCTKICTh
IIPOKAaTHOTO Bajika 3 TJIAAKOI0 O0YKOW. METOANKY KOMII IOTEPHOTO PO3PaxyHKY
peanizoBaHO 3 BUKOPUCTAHHSM MPOTrpaMu KiHIIEBO-€JIEMEHTHOTO aHaiizy Solidworks.

[Ticnst moGymoBu 3D Momeni MpOKAaTHOTO BajiKa, MPOBEACHO PO3paXyHKH Ha
CTaTMYHI HAaBaHTAaXCHHsI. B pe3ynbTaTi OTPUMaHO CMIOPH  CKBIBAJICHTHHUX
HaIpy>XeHb, CYMapHOI'O TepeMillieHHs Ta KoedilieHTy 3amacy winHocti. [lo
KOJLOPOBUX emiopax (puc. 10) BHUIHO, IO KOHIIEHTpAIlli HaNpyXeHb B KIHIIEBHUX
€JIEMEHTaX BaJIKa MEePEBUIILY€e 3HAUYCHHS HAMPY>KEeHb Y OO0YIIl Bajka, 1110 CBIAYUTH PO
HEOOX1IHICTH IMABUIIEHHS MIHICTH HA I JTUISHII.

BucHoBku. Ha ocHOBI mpoBeneHHWX PO3paxyHKIB BCTAaHOBWIH, IO
MaKCUMaJbHI HamNpyKeHHS BHUHUKAIOTH y WL BankiB. OTpuUMaHI MaKCHUMalbHI
3HAYCHHS €KBIBAJICHTHOTO HANPYXEHHS HE MEPEBUINYIOTh MAKCUMAIBHO JOITYCTUME
Ui JAHOTO Marepially 3HA4eHHS MexXl MinHocTi. [lopiBHSAHHS pe3ynbTaTiB
pO3paxyHKy KOMIT' FOTEPHOTO  MOJICTIOBaHHS 3  pe3yJbTaTaMd  aHATITHYHHUX
PO3paxyHKIB MMOKa3ajio, 10 Y OTPUMAHUX JAHUX € TMEBHI BIAMIHHOCTI, aHAJI3 SKUX
Oyze MpOBENIEHO Y HACTYIHUX JOCIIIKEHHSX.
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Hoaimyk Ipuna
CTYJEHTKa 1 Kypcy OCBITHBOI'O CTYIIE€HS

«Marictp» IHHI im. FO. M. TloTe6ni
Hayk. kep.: kana. TexH. Hayk, nou. bepexna O. P.

CIIOCIB OTPHMAHHSI I'YBYACTOI'O TUTAHY B ATIAPATI
MIJIBUIIEHOT HUKJIOBOI MPOAYKTUBHICTI

OcTaHHIM YacoM TMOMUT Ha THTaH Y BChOMY CBITI 3HA4HO 3picC, 1€ MOXKHA
MOSICHUTH 3pPOCTAaHHSAM MOTpeO pi3HUX raigy3ed y LbOMY MeTalll, 3aBISKA HOro
I[IHHUM BJIACTHUBOCTSAM. BiAMOBIMHO 0 TakWX 3aKOHOMIPHOCTEW, IIIHW Ha THUTaH
TaK0X 3pOCIH, A€ pa30M 3 HUMH 3POCIIH 1 BUMOTH 11010 Horo sikocTi. Lle mpusseno
70 HEOOX1THOCTI MiJBUIICHHS SKOCTI METaly, 10 BUPOOISETHCS, AJIA IiABUIICHHS
HOro KOHKYPEHTHO1 CIIPOMO’KHOCTI Ha CBITOBOMY PUHKY. AHAJIOT14HE 3aBJJaHHS OyJ0
IOCTaBJICHE 1 Mepes YKpaiHChbKUMHU BUPOOHMKAMU TUTAHOBOI T'yOKH, 30KpeMa nepen
TOB «3TMK».

MeTor J0CiKEHb CTAJIO JOCTIDKEHHS Ta po3poOKa HOBUX TEXHOJIOTIH Ta
oOjazHaHHS Il OTPMMAaHHS TUTAHOBOI T'yOKH, IO 3a0€3MeuyroTh 3HMIKEHHS iX
co0IBapTOCTI, a TaKOX TIJBUIIECHHS €(PEKTUBHOCTI iX BHUPOOHMIITBA Ha OCHOBI
M1BULIEHHS MPOAYKTUBHOCTI TEXHOJOTIYHUX MPOIIECIB, METAIOTEPMIYHHX araparis,
3HIDKEHHSI MaTeplajibHUX, TPYAOBHX Ta E€HEPreTMYHUX BUTPAT, NMPHU 30Epe’KEHHI
BHCOKHUX BJIACTUBOCTEN OJIEP)KyBaHOTO METay.

JUiss BUpOOHMIITBA THUTaHy TIy04acTOro MAarHi€ETEPMIYHUM CIOCOOOM, Yy
BUPOOHMIITBI ~ BUKOPHCTOBYIOTh  KIUJIbKa  amapaTypHO-TEXHOJOTIYHUX  CXEM.
Hampukinan, BUKOPUCTOBYIOTBCS TaKl CXEMH SK pO3/lIbHA, HANIBCYMICHAa Ta
Mo€HAHA, KOYKHA 3 SIKWX Ma€ CBOI MepeBar Ta HEJAOMIKH.

- CyTp poO3AUIBHOI CXEMH TIONSATa€ B HEOOXIMHOCTI OXOJIOJKECHHS
peakiiitHoi Macu 10 KiMHaTHOi Temmeparypu abo Tpoxu Buile (25...45° C) micns
BIJTHOBJICHHSI, JIJIs TIEPEXOTy 10 BAKYyMHOI cemapariii.

- [Ipu BUKOpHCTaHHI CXEMH HAIIBCYMIIIEHOTO TPOIECY HE BHUMAaraeTbCs
rTMOOKE OXOJIOKEHHS anapary Ta peakiiiHoi MacH, a mpoIeC BaKyyMHOI cenapartii
MPOBOJIATH y CHEIIali30BaHUX MeYax.

— Y cyMimieHiii cxeMi Mpolec BIJHOBJICHHS Ta IIPOIEC BaKyyMHOI
cenaparlii IpoOXOoIUTh B OJIHIH 1 Tii ke Tedi.

SIKo MOPIBHATU Il CXEMH, JIETKO IOMITHUTH, IO CYMIIICHUNH Mpolec 3a
OCHOBHHMH TOKa3HUKAMH TIEPEBEPIIYE PO3AUIBHUI Ta HAMIBCyMIIIEHUHN MPOIIECH,
aJie TOJOBHUM HOTO HENIOJIIKOM € YCKJIaJHEHA KOHCTPYKIlIA TeYei Ta amaparis, 10
BUKOPHUCTOBYIOTHCS JIJIsl MPOBEACHHS MTPOLIECIB.

VY 1wt poboti Oynu mpoaHai30BaHI KOHCTPYKIIII amapariB Ta anapaTypHO-
TEXHOJIOT1YHI CXEMH, SIKI B)KE€ BUKOPUCTOBYIOTHCS y BUPOOHMIITBAX PI3HUX KpaiH 3
OoTpuMaHHs ryoOuacroro TuTany. Ha ©0a31 amapary nilamerpom 1,0 M Ta
npoayktuBHicTiO 0,88 T1/muki, mo BukopucToByeThcsi Ha TOB «3TMK», Oymo
PO3p0O0JIEHO CYMIIIIEHUI MPOIEeC Ha OCHOBI CYMIIIEHOTO amapary giameTpoM 1,5 m
IPOJIYKTUBHICTIO 3,8 T/ITUKII.
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BukoHani JoCHDKEHHS TMOKa3ajld, [0 BMICT JIOMIIIOK Ta TBEPHICTh
ry04acToro TUTaHy, OTPUMAaHOr0 B amapaTi MPOAYKTHBHICTIO 3,8 T/IUKI, 3HAYHO
HUK4Ye, HDK y TyOdactoMy TUTaHi, 1o oTpumyethcss Ha TOB «3TMK» B amaparti
npoayktuBHICTIO 0,88 T/mmki. Lli mokazHuku OJIM3BKI JI0 MOKA3HHUKIB I'yOYacToro
tuTany, akuii orpumyetrhcsi Ha IIAT «Kopmopamis BCMIIO-ABIBMA» ta AT
«YKTMK)» B anapaTtax HUKJIOBOIO MPOAYKTUBHICTIO 4,0 — 4,3 T.

byno nmocnmimkeno i ¢i3uyHI XapaKTEPUCTHUKUA — IIIJIBHICTh Ta MOPUCTICTH
ryodactoro TuTaHy. JlOCHIPKEHHS MMOKa3alu, IO BOHU y PI3HUX TOYKaxX OJOKY
MaloTh pi3Hi 3HAa4eHHs, 30iIbIIYIOUMChH 3Bepxy BHHM3 Big 1,08 mo 3,20 r/cm®.
Haii6inpima miapHICTh TyOKH — y HUKHIM YacTHHI OJI0KY, a HallMEHIIIa — y TapHicaxi.

Takox Bmamocst 301IBIIMTH KUTHKICTh Buxoay Kpuill 3 89,0 mo 92,0 %, tum
caMUM 3MeHIMBIINM Buxia rapuicaxy 3 11,0 mo 8,0 %. Iloka3Huk ToOBapHOrO
ry6yacToro Tutany 301abmuBcs 3 99,5 10 99,8 %.

Takuii cnoci® BUKOPUCTAHHS CYMIIIEHOTO MPOIIECY Ha OCHOBI CYMIIIIEHOTO
anapary aiametpoM 1,5 M mpoaykTuBHICTIO 3,8 T/IMKI JJIsi OTPUMaHHS TUTAHOBOI
ryOKH, JO3BOJIUTH 3HU3UTH BUTPATH €JIEKTPOCHEPT1i, CHPOBHUHH Ta 30LIBIITUTH BUX1]T
TOBApPHOTO MPOIYKTY.

3a SKICTIO OJEp)KyBaHOTO TIyO4yacTOTO THUTaHy, pO3pOOJIeHH amapar
HaOIMKAEThCA JO0 TMOKA3HMKIB HAMIBCYMIIICHUX arapariB aiamerpoMm 1,5 M, 110
eKCIUTYaTyI0ThCsl Ha mianpueMcTBax Pocii Ta Kazaxcrani.

Pe3ynbraT [OCHIIKEHb MPOLECY BIJTHOBIEHHS TETPAxXJIOPHUy TUTaHy B
anapari MIJBUILIEHO] HUKJIOBOI NPOAYKTUBHOCTI MOKA3aJH, IO e Mpolec A03BOJIE
OTPUMATH BUCOKOSAKICHY TUTAaHOBY T'YOKY, 1110 BIAIIOBIJa€ BAMOTaM CBITOBOI'O PUHKY.

Jlireparypa

1. Tomun B. B., Tecnesuu C. M., HaBsinoB C. A., IlIBapiman JI. 4.,
ITerpynbko A. H., fuenko A. I1., Hapymun I'. A.. OCHOBHBIE pe3yNbTaThl ONBITHO-
IIPOMBIIIICHHBIX HUCIBITAHUN COBMEIIIEHHOTO TMpoIlecca TMOJydeHUsi Try0odaToro
tutana Ha KIT «3TMK». Tuman. 2005. C. 16-20;

2. I'apmata B.A., I'ynsauuukuii b.C., Kpamuuk B.1O. u np. Mertamnyprus
tutaHa. MockBa: Metamnyprus, 1968. 643 c.

Caryaskin OQJiekcanjap
cTyleHT 1-ro kypcy marictparypu kap. OMT THHI
Hayk. xep.: kana. TexH. Hayk, nou. [Ipouenko B.M.

MATEMATHYHE MOJIEJIOBAHHS ®I3NYHUX BJIACTUBOCTEN
AHI3OTPOIIHUX MATEPIAJIIB B ITIPOI'PAMHOMY KOMIUIEKCI
MATHCAD PRIME 7

Bcemyn. Ins daxiBuiB MeTamypriiiHoro mpoduiro BaKJIMBO yMITH HE TITBKH
BUOpaTH MaTepian sl peajizaiii MOCTABJICHOTO I1HXXEHEPHOTO 3aBJaHHS, alie 1
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BUKOPHUCTOBYIOUHM IOTO aHi30TPOMiI0, YMITH BH3HAUYUTH OPIEHTALII0 MaTepiaily 3
EeKCTpEMaJbHUM  3HAY€HHAM HOro pobouoi  XapaKTepUCTUKHU. BupimeHHs
eKCTpEeMaJbHUX 3aBJaHb, 110 PEaNi30BYIOTHCS SIK AHAIITUYHO, TaK 1 YHUCEIbHUMHU
METOIaMH 3 BUKOPUCTaHHSIM Cy4YacHUX KOMIT'IOTEpPHUX [MporpaMm, 30Kpema,
nporpamaoro komiiekcy Mathcad Prime 7, € aktyanbHum 3aBaaHHsM. Lle no3Bosse
BCEOIYHO BHUBYMTH IOBEIIHKY MaTepiajay Ie B Mmpolieci Horo po3poOku i 0OpoOKH,
aHaJI3yBaTW TEOMETPil0, TMPOBOJUTH 1HXKEHEPHI PO3PaXyHKH, OTPUMYBATU
doropeanicTiuH1 300paskeHHs, 3/11HCHIOBATH MEPEBIPKY Mojemeil 6e3 BUnpoOyBaHHs
EKCIIEPUMEHTAJIbHUX 3pa3KiB 1 EKOHOMUTH Yac JOCIITHUKA.

Memoto pobomu € po3poOKa alropuTMy 1 MPOrpaMu pO3paxyHKy TEH30PHUX
(G13MYHUX BIIACTUBOCTEH Martepiany, 30KpemMa, KoeillieHTa TeII0BOr0 PO3MIUPEHHS 1
KoeilieHTa TEH30YyTIMBOCTI MOHOKPHUCTAJIB B IIporpaMHoMy Komiuiekci Mathcad
Prime 7, ontumizaiiisi maTepiaiiB yepe3 pO3yMIHHS 3aJIEKHOCTI BJIIACTUBOCTEW BiJ
ctpyktypu. OJHIEIO 3 OCHOBHUX IIlJIeH € OBOJIOJIHHS 3JaTHICTIO BHKOHYBATH
MaTeMaTUYHE MOJENIOBaHHS 1 KOMI'IOTEpHUN aHalli3 aHI30Tpomii TEH30pHUX
koedimieHTiB [1, 2], 1o BU3HA4arOTh poOOTY MOHO 1 TOJIIKPUCTATIIYHUX MaTepialiB B
PI3HHX yMOBaxX 1 peXuMax, 3JIHCHIOBaTHM BHOIp MaTepialiiB 3 ONTUMAIbHUMHU
XapaKTepUCTHKaMH JUIsl KOHKPETHUX HAYKOBHX 1 IHKEHEPHUX pIlIeHb. Y 3B'SI3KY 3
[IUM, BUPIIICHHA €KCTPEMAJIbHUX 3aJad, 110 PEalli30BYIOThCS SIK aHAJIITUYHO, TaK 1
YUCEJIbHUMU METOJaMU 3 BHUKOPUCTAaHHSIM CyYaCHHX KOMII'FOTEPHHUX Mporpam,
30KpemMa, nporpamHoro komriekcy Mathcad Prime 7, € akryansaum 3aBnanasM. Lle
J03BOJIsIE BCEOIYHO BUBYMTH MOBEAIHKY Marepiaiy IIe B Ipoleci HOro po3poOKH 1
00poOKH, aHaIII3yBaTH T€OMETPII0, MPOBOJIUTH 1HKEHEPHI PO3PAXYHKU, OTPUMYBATU
(doTOpeanicTUuHI 300paKeHHs, 3A1MCHIOBATH NIEPEBIPKY MOJENei 0e3 BUpOOyBaHHs
€KCIIEPUMEHTAJIbHUX 3Pa3KiB 1 EKOHOMUTH Yac JOCIIITHUKA.

Ha puc. 1 mpexacraBieHa mporpama po3paxyHKy Koedilli€eHTa TemIOBOro
pO3ILIUpPEHHS B MporpaMHoMy komiutekci Mathcad Prime 7.

[TobynoBa Bka31BHOI MOBEPXHI KOE(IIIEHTA TEIIOBOTO PO3IITUPEHHS KPUCTAIIIB
IpeACTaBIeHO BIANMOBIMHO Ha puc. 2. Toukum X; 1 Xy— 1€ BUXOAW BiANOBITHUX
KpuctaioizuuyHux ocel; KpuctanodizuyHa BiCh X3 HANpaBJIeHA Bropy BiJ LEHTPY
cTepeorpadiqHoi MPOEeKITi.

$y:=0 Gy:=2.7 N,:=61 CiTka HanpsMKiB Ha
OAMHUYHIN cdepi
Opi=— 9,::% N,:=61

fs(¢,0):=a,(¢,6)-| sin(¢)-cos(8)

S1:=CreateMesh (fs, ¢y, 8,,6,,6,,N4,No)
sin(0)

(:(ls(d))u(tos(ﬂ)]

$g:=0 ¢ :=2- N,:=181 CiTka HanpsMKiB

6y:=0 9,::% Ny:=91

tan (E - g) -cos(¢)

4
fe(¢,0):=| tar (%—g)-sin(é) C1:=CreateMesh (fe,dg, 1,600,601, Ny, Ng)
a, (d),())

Pucynox 1 — Ilporpamma po3paxyHKy KOe]iIli€HTIB TETUIOBOTO PO3IIMPEHHS B
nporpamaomy komruiekci Mathcad Prime 7.
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Pucynox 2 — Bxka3iBHa TOBEpXHS KOE(PIIIEHTIB TEIJIOBOTO PO3IMIUPEHHS
KpPHUCTaJIB.
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XoayHoB AHApIH

cTyneHT 1-ro kypey 6akanaspara IHHI 3HY
banadyxa €Bren

cTyneHt 1-ro kypey marictparypu IHHI 3HY
Hayxk. xep.: kanz. TexH. Hayk, goi. Taparyra K.B.

B3AEMO3B’SI30K €JUHOI CACTEMU KOHCTPYKTOPCBKOI
JOKYMEHTALII YKPATHU 3 MIDKHAPOJHUMU TA
€BPONEMCHKUMU CTAHJIAPTAMUA

AKTYAJIBHICTL  OCJi’KEHb. €arHa  cucremMa  KOHCTPYKTOPCBHKOI
nokymenTarlii (€CK]l) npusHaueHHa [JIs1 BCTAHOBJIEHHS €IMHUX ONTHUMAaTbHUX
MpaBuj, BUMOT 1 HOPM BHKOHAaHHS, O(OPMIICHHS 1 00ITY KOHCTPYKTOPCHKOI
nokymenTanii. €CKJl npexacrapnsie cucremarnzoBany 0a3zy crtanaaptiB ['OCT Tta
JNCTY B dacTuHi TPOEKTHHX KOHCTPYKTOPCBKUX  poOiT. BpaxoByrouu
CHIBpOOITHUIITBO TMIAMPUEMCTB YKpaiHU 3 MDKHAPOAHUMH Ta €BPOMECUCHKUMU
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napTHepamMl Ta TNPUIUHEHHsS CIIBIpaIll HalllOHAIBHOTO OpraHy CTaHAapTH3alil
Ykpainn 11 «YxkpHIHIL» 3 opranamu crangaptuzaiii P®D, BuHukae norpeda y
aHaJj131 BITYU3HSIHOI CHCTEMH KOHCTPYKTOPCHKOI JIOKYMEHTAITIT.

Meta gociaikeHb. BuzHaueHHs NPUHIMIOBUX BIJIMIHHOCTEW MIKHApOIHUX
Ta eBponeiicbkumu cranaaptis Big JJCTY B yacTuHI NPOEKTHUX KOHCTPYKTOPCHKHUX
POOIT.

PesyabraT pocaigxkenb. CTaHaapT 1€ JOKYMEHT, 1[0 BCTAHOBIIIOE IIPAaBHIIA
JUIA  3arajJbHOrO 1 0aratopa3oBOro BHKOPUCTaHHsS, a00 XapaKTepUCTHKH, SKi
CTOCYIOTBCS ISITBHOCTI YH ii pe3yibTaTiB (MIPOIYKIIis, MPOLIECH, MTOCIYTH), 3 METOIO
JIOCATHEHHS ONTHMAJBHOTO CTYNEHs BIOPSAJKOBAHOCTI Yy TEBHIA  ramysi,
po3poOsieHUIT Yy BCTAHOBJICHOMY TMOPSIKY Ha OCHOBI KOHCeHcycy. lepapxis
CTaHAApTIB MpeCTaBIeHa B Tabymii 1.

Tabmuus 1 - lepapxis crangapTiB
No Pisui JlokyMeHTH Opranizaiii i opranu, 0 3aTBEPAXKYIOTh
JIOKYMEHTH
MixkHapoiHi MixHapoiHa oprasizarlis cTaHAapTH3aIli
crangaptu ISO (ISO)
1 | MixnHapoaHui Cragmaptu  IEC 1
MDKHapOIHI Mixnaponna enexkrporexHiuna kowmicis (IEC)
kiacudikaropu Ta iH.
Crammaptu  CEN i | €Bponeiichki opranizanii crannapru3anii (CEN
Cranpaptu 1 CENELEC) Ta iH.
CENELEC
2 | PerionanbHuii (€BpocTanaapTH)
MixnepxaBHi
craugaptu (I'OCT) i1
KJacugikaTopu Mixnep:xaBHa pana kpain CHJ{
Cranpaptu DIN HarmionansHui CTaHJapTH Himeuunnun
(aim. Deutsches Institut fiir Normung ¢.V.)
Cranpgaptu ANSI Hamionaneni crangaptu  CIHIA  (American
National Standards Institute)
. . Cranngaptu JIS SnoHceki  HamioHanbHI crapmaptd  (Japan
3 | Hanionanbni ’ Industrial Standards) P e
Cranpaptu GB Crangaptu KuTaiicbkoi HapoJIHOT pecnyOmiKu
Cranpaptu BSI Crangaptu BennkoOpuranii (British Standards
Institute)
JACTY ra v JepxaBHi ctannaptu Ykpainu 11
4 Cy0G’extn Cranpaptu KepiBHHLITBO MiANPUEMCTB 1 0o0’eqHaHb
TOCTIOJIAPIOBAHHS | OpraHi3alii M IITPHEMCTB

€nuna cucrema KoHCTpyKTOpchkoi qokyMenTarlii (ECKJI) Gymna po3pobiieHa B
1968 porii Ta 31 3MiHaMu Ta TOMOBHEHHSIMU 30€piriiachk 10 choroAHi. Bech KoMImiekc
€CKJI numutbes Ha 10 rpym: O - 3arainbHi MOJIOXKEHHS; | - OCHOBHI MOJOXKEHHS; 2 -
kjacu@ikaiisg 1 KoJyBaHHS BUPOOIB B KOHCTPYKTOPCHKUX JOKYMEHTax; 3 - 3arajibHi
npaBujia BHUKOHAHHS KpecieHb; 4 - mnpaBwia mNOOYyIOBH KpECIE€Hb BUPOOIB
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MamuHOOyAyBaHHS Ta  NOpwiagoOyAayBaHHS; S5 - TpaBWwia  TOBOIKCHHS
KOHCTPYKTOPCHKUX JOKYMEHTIB (00JIiK, 30epiranHs, AyOt0OBaHHs, BHECEHHS 3MiH); 6
- MpaBWja BUKOHAHHS EKCIUTyaTalllfHOI Ta PEMOHTHOI JOKyMEHTalli; 7 - mpaBujia
BUKOHAHHS CXeM; & - TpaBWja BHKOHAHHS JOKYMEHTIB OyAiBEJIbHHX 1
CynHOOyayBaHHS; 9 - 1HII cTaHAapTH (pe3epBHaA Tpyma).

Ha croromni y ECKJI 36epermmumcs cranmaptu 'OCT, mio misiau padimie, a
TaKOXX 3a0e3lnedyeHa Y3roKEHICTh NpaBuil OdOpMIIEHHA TpadiyHUX HJOKYMEHTIB
(KpeciieHb 1 cxeM) 3 peKOMEHIAIlIIMA MIKHAPOJIHUX OpraHi3ariil o cTaHaapTh3allii
- ISO Ta IEC.

CydacHi  mporpamMud  aBTOMaTu30BaHOro  mpoekTyBaHHS  (AutoCAD,
SolidWorks, Autodesk Inventor Ta iH.) mepea0adaroTh CTBOPEHHSI KOHCTPYKTOPCHKOT
JTOKYMEHTaIlil 3 BUKOpUCTaHHIM HacTymHuX ctanaaptiB: ISO, ANSI, DIN, JIS, BSI,
GB. Tobto cranmapTH mo 3acTOCOBYIOThCS B YKpaiHi, a came €CKJ[ ta JICTY, y
HUX HE MPEICTABJICHI.

Y 2014 poui Hama jgepkaBa IoYajia BTUIIOBATH/IMIUIEMEHTYBAaTU J10
HalloHaIbHOI TpaBoBoi cuctemu Bumorun €CTJl ( enMHa cucTteMa TEXHOJIOTIYHOI
nokymenraiiii) [2]. Tak, Oymo mnpuiHsaTo aekiibka HoBux JICTY B ramysi
TexHoJoriuHoi qokymenTaiii [3-9]. Hatomicts cucrema €CKJI He 3a3Haia 3HAYHUX
3MiH.

OCHOBHMMHU BIIMIHHOCTSMH perioHanbHUX cTtaHaapTiB kpain €C Big ECK/ e:
BIIMIHHICTE Yy OQOpPMIIEHHI pPAMKH KpPECIIECHb, BIJIMIHHOCTI 'y CHCTEMax
BUMIPIOBAHHSA; BIJIMIHHOCTI Yy PO3MIIIEHH] MPOEKII Ha KpPECJIEHHI; MO3HA4YECHHS
3BapHMX IIBIB, YMOBHE IO3HAY€HHsI OTBOPIB, OPOPMIIEHHS CKJIaJadbHUX KPECICHb
Ta cneuu@ikaniid, HalMEHyBaHHsA MarepiaiiB (3a aMEpUKAHCBHKOIO Kilach(iKalli€ero
AISI), mepenik kpituteHns (3a crannapramu ANSI/ASME), Ta iH.

BucnoBku. Ananiz cucremun €CKJl moka3aB HaWOUIbIIE CIIBCTABICHHS
HAI[IOHAJIBHOI CHUCTEMU KOHCTPYKTOPCHKOI JOKyMEHTAIlli 3 MIDKHApOJIHUMU
crangaptamu [SO.

Jliteparypa

1. ACTY I'OCT 2.001:2006 €auHa cuctemMa KOHCTPYKTOPCHKOT IOKYMEHTAITi.
3aranbpHi OJIOKESHHS.

2. JACTY 3321:2003 €nuna cucremMa KOHCTPYKTOPCHKOI JOKYyMEHTAIlli.
Tepminu Ta BU3HAYEHHSI OCHOBHUX MOHSTh.

3. IIpo mpuiitHATTS HAIIOHATBPHUX CTAaHAAPTIB YKpaiHW, TapMOHI30BaHUX 3
MDKHApOJHUMH Ta €BPONEHCHKUMH CTaHJIapTaMH, MDKHAPOJHHUX CTAHJAPTIB SK
HalllOHAJIbHUX CTaHAAPTIB YKpaiHU, MIKACPKABHUX CTAHIAPTIB SK HaALlOHAJIBHHUX
CTaHJapTIB YKpaiHu, 3MIH J0 MDKIEPKABHUX CTaHIAPTIB, 3aTBEPXKCHHS 3MIHH JI0
HalllOHAJIbHOTO Kjacudikatopa VYkpaiHu, 3MIH 70 HaIllOHAJIBLHUX CTaHJAPTIB
VYKpaiHM, cKacyBaHHS HaIlOHAJIbHUX CTaHAAPTIB YKpaiHU Ta MDKIEPKABHUX
ctaHaaptiB B Ykpaini : Haka3 MiHicTepcTBa €KOHOMIYHOTO PO3BHUTKY 1 TOPTIBII
VYkpainu BiJl 28.07.2014 p. No 886. URL:
https://zakon.rada.gov.ua/rada/show/v0886731-14.

4. ICTY T'OCT 3.1001:2014, €xauHa cucTteMa TEXHOJIOTIYHOI JOKyMEHTAITl.
3aranapHi IOJIOKECHHS.
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5. ICTY T'OCT 3.1102:2014, €nunra cucteMa TEXHOJIOTIYHOI JOKyMEHTAITil.
Cranii po3po0KH Ta BUIU JOKYMEHTIB. 3arajbHi MOJOKEHHS.

6. ACTY TI'OCT 3.1103:2014 €auna cucrtemMa TEXHOJOTTYHOI JOKYMEHTAIII].
OCHOBHI HaIlMCH. 3arajbHI IOJOXKEHHS.

6. ACTY TI'OCT 3.1105:2014 €auna cucrtemMa TEXHOJOTTYHOI JOKYMEHTAIII].
®opmu Ta npaBuiia opoOpMIICHHS JOKYMEHTIB 3araJIbHOTO PU3HAYCHHS.

7. JCTY T'OCT 3.1116:2014 €auna cuctemMa TEXHOJIOTTYHOI JOKYMEHTAIIIi.
HopmokoHTpOIB.

8. ACTY T'OCT 3.1127:2014 €auna cuctema TEXHOJOTIYHOI JOKYMEHTAII.
3aranpHi TpaBUIa BAKOHAHHS TEKCTOBUX TEXHOJOTIYHUX TOKYMEHTIB.

9. ACTY T'OCT 3.1128:2014 €auna cuctemMa TEXHOJOTIYHOI JOKYMEHTAIL.
3aranbHi MpaBUJIa BUKOHAHHS TpadiyHUX TEXHOIOTTYHUX TOKYMEHTIB.

Huuakywm Jlapuna
cTyneHTka 1-ro kypcy marictparypu [HHI 3HY
Hayk. kep.: kana. TexH. Hayk, nou. IlleBuenko [.A.

AHAJII3 MOJIEJIENA B3AEMO/III KPUXKUX MATEPIAJIIB 3
POBOYNMHU OPTAHAMMU JPOBAPOK CTUCHEHHA

Jlnst moapiOHEHHS MIMATKIB KPUXKUX TBEPAMX MaTepialliB Ha OUIbII ApiOHI
IIMATKA HEOOXIJTHO MPUKIIACTU NMEBHE 3yCUIUIS. PO3PI3HAIOTH HACTYIIHI MPOCTI BUAU
HAaBAHTA)KEHHS HA [IMAaTKM KPHUXUX TBEPAUMX MarepiaiaiB 0OpH JApOOJICHHI:
PO3IaBIIOBAHHS, PO3KOIIOBAHHS, CTUPaHHs, 371aM, yaap. Ha mpaktuui mi  crnocobu
9acTO MOEAHYIOTHCS OJIUH 3 OJTHUM.

KoHcTpykuii Apodapok 1 MIIMHIB PI3HUX THMIB KJIAcU(DIKYIOTh 3a criocobamu
nii Ha poOuMicTh. Bei, HallOIbIIT MIMPOKO MOMIKPEH] cydacH1 IpoOapKu, 3a CBOIMH
KOHCTPYKTUBHUMH O3HAKaMU MOJUISIFOTHCS HA M'ATh OCHOBHUX T'PYIL:

1) moKkoBi apobapku - B IUX ApoOapKax po3/aBiIOBaHHS IIMATKIB MaTepiaiiB
BiJIOYBAETHCS MK HEPYXOMOIO 1 PyXOMOIO APOOMIHHUMU TUIUTAMH,

2) KOHYCHI OpoOapku - pyHHYBaHHS IIMATKIB MarepiaiiB BiIOyBa€ThCS MIXK
KOHYCaMH, pPO3TAlIOBAaHMUMM OJMH HEPYXOMO 30BHI, a JPYruil, 110 KOJHUBAETHCA,
NEePEeMIIIAETHCS IO KOy YCEpEeInHi,

3) BasKOBI ApoOapKu - B UX ApoOapkax MIMATKU MaTepiaiiB PO3aBIOIOThCS
MDK JBOMA TJAaJKUMH a00 3yO0UacTUMU UMJIHAPUYHUMHU BaJIKaMH, 110 00epTarOThCs
Ha3yCTpid OJUH OJTHOMY;

4) npoOapku ynapHOi Zii - MOJIOTKOBI, AE€3IHTErPATOPH, B SAKUX PYyHHYBaHHS
IMaTKIB MaTepialiiB BiA0yBaeThCA yAapoM poOOUHX AeTallei;

5) Oirynu, B nux ApoOapkax pyHHYBaHHsS IIMaTKiB MaTepialliB 3/1HCHIOETHCS
PO37aBIIOBAHHIM 1 CTHPAHHSM O€3MEepPEpBHO MiXK OOCPTOBUMH KIJIBIIEBOI IUIUTOIO 1
*KopHamu (OIryHAMU).

VY mokoBuX Apobapkax IMIMAaTKH TIPCBKUX TOPI ApOONSThCS B Kamepi
JIPOOJICHHST TIOETHAHHSAM PO3/IaBIIOBAaHHS, PO3KOJIOBAHHA 1 37aMy B pe3yJbTari
BuruHy. IIpogykT npoOneHHS pO3BaHTAXYEThCS UYepe3 BUXITHY MIUITMHY
Oe3rnepepBHO, aje 3 Pi3HOI0 IHTEHCUBHICTIO TPU XUTAaHHI PyXOMUH IOKH.
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Jlanuii mporec NpUHAHATO PO3MIIANATH y BUTJISAI MOJENI, B SKOi APOOMIbHI
IJTUTH PYXOMOI 1 HEPYXOMOT IIIK € JABI IUIOIIMHI, PO3TaIllIOBaHi Mi) COOOO ITiJT KyTOM
@, 1 pO3TAIIOBAHOTO MiX HUMHM IIIMaTKa ripcbkoi mopoau [1]. Llei kyT « € onHiero 3
HAWBaXUIMBIIIMX TEXHOJIOTTUHUX XapaKTEPUCTUK JPOOApKH 1 HA3MBAETHCA KyTOM
3axXOIUICHHS IIOKOBOI TpOOapKH.

Jlis HOpManbHOI pOOOTH IpOoOapKH 3HAYEHHS KyTa 3aXOIUICHHS 3aBXKIU Mae
OyTH MEHIIIe IOBIHHOTO KyTa TepTs @ (KoedimieHT TepTs KOB3aHHS IIMATKa TIOPOIH
0 api0syi IUTH (CTalIb)):

a<2¢.

KoedimieHT Tepts koB3aHHS OunbmIocTi ripchkux mopin mo cram f=0,3, mo
Bimmosimac Kyty Teprs npuOmusHo 16°. ToMy po3paxyHKOBE 3HA4Y€HHS KyTa
3aXOIUIEHHS MOKE JOXOAUTH npuOm3Ho 10 32°. Ha nmpakTuii y moKoBUX Ipo6apok
KyT « He mepesuinye 25°, Aje, He3BaXKarouu Ha 1€, IpH POOOTI MIOKOBHX APOOapOK
iHO/A1 OyBarOTh BHMNAJAKM BUKHAY IIMAaTKa TIPCbKOi MOpPOaM Bropy. Takl BUNAIKU
MOSICHIOIOTBCSA THM, IO OJHOYACHE PO3TAIlyBaHHS OKPEMHUX IIMATKiB B Kamepi
IpoOJIEHHST YTBOPIOE KYT, SIKUH Oinbie HiX 2¢ . [Ipyn HacTymHOMY XMTaHHI PyXOMOi
IIOKU B1JIKOJIOTI YACTKHU IIMaTKa MPOBATIOIOTHCS BHU3 KaMepH JIPOOJICHHS, a IIMaTOK
3HOBY 3aTHCKAa€Tbcad ApOONSYMMH IuTamMu ApoOapku. Takuilt mpouec Oyne
HOBTOPIOBATUCS /10 THX IMIp, MOKU 30UIBIIYETHCS IJIOIA KOHTAKTY MIX BUCTYIIOM
ApOOJIAYMX IUIMT 1 HIMATKOM HE JOCATA€ TaKOi BEJIMYMHHU, NPU SKOi BUHUKAIOYl B
MaTepiajl Hanpyrd BUKIWYYTh HE MICIEBI pyilHYBaHHS, a PO3KOJIOBAHHS ILIMaTKa
Marepiany.

TakuM 4YMHOM, MPU E€KCIUTyaTyBaHHI HIOKOBUX JIPOOApPOK HASBHICTH XOJIOCTUX
XUTaHb PYXOMHH IIOKH, BUKIMKAHUX MPOCIH3aHHSIM IIMATKIB MaTepially Bropy B
Kamepi IpoOJICHHS, € OJIHIEI0 3 MPUYUH 3HIKEHHS €()EKTUBHOCTI POOOTH IIEKOBUX
JIpoOapoK.

JlocniKeHHsl 1 YCYHEHHSI NPUYUH BUHUKHEHHS ()AaKTOPIB, 1O BIUIMBAIOTh Ha
MPOCTU3aHHS IIMATKIB TIOPOAM B Kamepi ApOOJICHHS, TO3BOJIUTh 3HU3UTH KUIBKICTh
XOJIOCTHX XUTaHb PYXOMOi IIOKH, 1 THM CaMHUM MIABUIIUTH €PEKTUBHICTH pOOOTU
IIOKOBUX JPOOApOK.

Jliteparypa

1. binenpkuit B.C., Omiitauk T.A., CmupaoB B.O., Cxisp JI.B. OcHOBH TeXHIKH
Ta  TEXHOJOrli 30arayeHHs KOPUCHUX KOMNaluH : HaBy. nociOH. Kwuis
Buaasuunso Jlipa-K 2020. 634 c.

2. Poqun P.A. O pabote, pacxomyemoi Ha ApoOIeHNe TOPHBIX MOPOA. HM36ecmus
BY306.1987. Ne 6, c. 84 —89.
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Ilenerin Anapii
marictpant 1 kypcy IHHI 3HY
Hayxk. kep.: kana. TexH. Hayk, gou. Hecrepenko T.M.

OCOBJIMBOCTI BUITAPIOBAHH PO3YHUHIB Y BUPOBHUIITBI
I'VIMHO3EMY

BunmaproBanHs € BaXJIMBOIO UISHKOK y TEXHOJOTIYHOMY JIAHITFOKKY
oJIepKaHHS TJIMHO3EMYy 3a crmocoOoMm baifepa Ta BU3HAuYae 3arajibHi TEXHIKO-
€KOHOMIYHI TIOKa3HUKU BUPOOHHUIITBA TIWHO3eMY. /(7151 KOHIIEHTpYBaHHS MaTOYHOTO
PO34YMHY Ta MATOTOBKH HOTO J0 BWJIYTOBYBaHHS HOBOI MOPIIi OOKCUTY BUIAISIOTH
BOJy, TOJIaHy Ha MPOMUBAHHS Y€PBOHOTO IUIaMY 1 TiAPOKCUAY amtoMiHito. KinbKicTh
BOJIH, SIKY CJIiJT BUIAPUTH BU3HAYAETHCS PI3HUICI0O MK 00CSITaMH alfOMIHATHOTO Ta
o0opotHOro po3uuHiB. [li 4Yac BumaproBaHHS TakKO0X BiJAOYBAa€ThCA OUYMILICHHS
PO3YMHIB BiJl COJIM, OPTaHIYHUX CHOJYK, T1IPOATFOMOCHIIIKATY HATpilo, Cyibdary
HaTpito Ta iH. EHeproBuTpaTy Ha BUIMAPIOBAHHS JTy>)KHO-aJTIOMIHATHUX PO3YMHIB JJIS
onepkaHHs 1 T rimHO3eMy ckianaroTh Bix 7 I'Jlx mo 15 I'Ix [1]. Bukopucranus B
[NIMHO3EMHOMY BUPOOHHUIITBI 0araTOKOPIYCHUX YCTAaHOBOK JIO3BOJIIE 3HAYHO
3MEHIIIUTH BUTPATYy Mapy HA BUITAPIOBAHHS MATOYHUX PO3YHHIB.

[Tepepobka Ha rMHO3eM OOKCHTIB 3 IIJIBHIICHUM BMICTOM KapOOHATIB 1
CIIOJIYK CIPKHA TMPHU3BOAUTH J0 3a0pyAHEHHS COJ0I0 Ta Cylib(aTaMH PO3YMHIB.
BHacnilok HakONWYeHHS y pO3YMHAX TaKHX JOMIIIOK BUHUKAIOTH TEXHOJIOTIYHI
YCKJIAJHCHHSI TPH BUMAPIOBaHHI (30KpeMa 3apOCTaHHs HATPiBHUX TPyO BHITAPHUX
arapartiB 0caJlaMu COJI0-CYJIb(AaTHOT CyMilli) yepe3 MOTipIIeHHS TeIIonepeaayi.

3HI)KEHHS] BUTpPATH TEIUIOTM Ha BUNAPIOBAHHS 31 30€pEKEHHSM TIJIUOMHU
BUITAPIOBAHHS PO3YMHIB € aKTyaJIbHUM 3aBIaHHSIM y BUPOOHUIITBI TIIMHO3EMY.

Jl1st BUMaproBaHHs PO3YMHIB Y TJIMHO3EMHOMY BHUPOOHHIITBI BUKOPUCTOBYIOTh
TpyOYacTi BHUMAapHI amapaTd BEPTUKAIBHOTO THIY, IO MPAIIOIOTh MiJl BaKyyMOM,
Cepen HUX palllOHAJBHINIUMU BHUSBWJIMCS amapaTd 3 TMaJalouoi0  IUTIBKOKO 1
MIOBEPXHEIO HarpiBaHHA 10 2500 M2,

[Ipy KOHCTpyIOBaHHI amapaTiB JUisi  BUNAPIOBAHHS  PO3YMHIB, IO
KPUCTATI3YIOThCS, 00 YHUKHYTH 3apOCTaHHS HarpiBHUX MOBEPXOHB 0yJI0 BUHECEHO
30HY KHUIIHHS 3 HArpiBHUX TPyO, CTBOPEHO IHTEHCHUBHY IHUPKYJSIIO PO3YUHY Ta
YMOBH JTsI 3HATTS 3AJTMITKOBOTO IMEPECHUYCHHS PO3YHMHIB 0 HATXOKEHHS PO3UYHHY B
HarpiBH1 TPyOKH.

VY KOHCTPYKIISIX IMKJIOHHO-TUIIBKOBUX amapaTiB 3 MaJar0yol0 TUIIBKOIO
3aCTOCOBAHO IMPKYJALIK0 po3urHy. Po3unH 1 mapa B TpyOl pyXarOTbCsd OKPEMUMH
NOTOKaMH, HE 3MIlIyIOUUCh. Termio00MiH B OCHOBHOMY 3/1MCHIOEThCA y MMaJlatouiid
IUTIBLI MIPU KUITIHHI Ta HarpiBaHHI Yepe3 yTBOpEeHHs Oynbp0aliok napu. B cyniasHoMy
MOTOIIl PO3MIP 1 Yac iICHyBaHHS OyJb0AIIOK Mapy MEHII, HK Y BUTIAAKY TUTIBKOBOTO
moTOKy. [[UM TOSICHIOETBCSI YTBOPEHHSI OUIBII MyXKUX 1 MOPHUCTHX OCAIB TMpHU
BUIIAPIOBAHHI B amaparax 3 1aJIatouolo IJTiBKOIO.

BnpoBamkeHHss y BUPOOHUIITBO TJIMHO3EMY TaKWX BHUIMAPHUX amapariB 3
IHTEHCHUBHOIO TEILIONEPENAYCIO Ta 3 IOBEPXHEI0 TemIoooMiny 2500 M? 103BOIMIO
KOMILJIEKCHO BHUPINIUTH 3aBJaHHS II0JI0 3MEHINEHHS BUTPATH TEXHOJIOTIYHOI TMapH,
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KUIT AITWIBHUX TPYO, BUPOOHWYMX IUIONI 1 €KCIUTyaTallliHUX BUTpAT Ha IUISHII
BUIAPIOBaHHS, 30LIBIIUTH TPOYKTUBHICT. [IpoTe 3aMummnocs BUPIIUTY 3aBJIaHHS
111010 30UIBIIIEHHS MDKPEMOHTHOTI'O Yacy €KCIUTyaTallii BUITApHUX arapartiB

Jnst mignpueMcTB, IO MEpepoOssiioTh OOKCUTH, pO3pOOJIEHO KOHCTPYKIIIi
BUIIAPHUX allapaTiB 3 MPUPOAHOIO 1 MPUMYCOBOIO LUpKyIsaieto. Cepes amnapaTiB 3
IPUPOAHOIO IIUPKYJISAIIEI0 TA BUHECEHOIO 30HOI0 KUIIHHSA HAWOUIBIIOTO MOMIUPEHHS
HaOyB JIBOXOJIOBMI BUNApHUIi amapar 3 noBepxHero HarpisanHa 1000 m? i 1500 M2,
Cepen amapaTiB 3 TPUMYCOBOIO IHUPKYISIEI0 TOMMUPEHHS HAOYB IUKIOHHO-
IUTIBKOBUHM amapaT, KU € pI3HOBHIOM amapary 3 I[aJaloyoro IUTiBkow. s
MiAIPUEMCTB, [0 MEepepoOsIIoTh HedeTiHr, po3po0JIeHO amapaTH 3 MPUMYCOBOIO
LMPKYIALIEI0 Ta HArpiBHOI IoBepxHer0 1500 M? 3amicTh amapaTiB 3 HArpiBHOIO
noBepxHero 10 800 M2, 0 BUKOPUCTOBYIOThCS.

3acToCcyBaHHS I’ SITUKOPITYCHOI BUMIAPHOT YCTAHOBKH 3 IIMKJIOHHO-TIJIIBKOBUMHU
amapaTtaMM 3 IaJardol0 IUIBKOK Ta MOBEPXHEK HarpiBanHs 2500 m? mo3Bojsic
3MeHIUTH BUTpary napu 10 0,3 xr Ha | kr BunapeHoi Boau [2].

[aTeHCcudikamito TEIOOOMIHY Jisi BUIAPIOBAHHS  JTY>KHO-AJTIOMIHATHUX
PO3UYMHIB M1JT BAKYyMOM IPOBEIEHO JIBOMa CIOCOOAMM: BIUIMBOM Ha PEXUM Teuli
MOTOKY B HarpiBHUX TpyOKax amapara; CTBOPEHHSM IO BCI JOBXKHHI TPYyOOK
nagatoyoi rumBku. IltyyHa TypOymizaiiss MOTOKY 3aBISKH IiJJIyBaHHIO TMapo-
MOBITPSHOI CyMillll B TPyOKM BIUIMHYJIA HA PEXKHUM Teuli MOTOKY, J03BOJIMIIA
MIJBUIIMTH KOE(QILIEHT TEIUIoNepeaadl B HarpiBHUX TpyOax amapara Ha 25 %.
CtBOpeHHsI majaro4oi IUIIBKM MO BCIM JOBXKWHI TPYOOK 31MCHEHO 3pOLIYBaHHSIM
pPO3UMHY JOAATKOBHUM TIPUCTPOEM. 3MIHEHHSIM B TIEBHMX MeEXax MIIJIbHOCTI
3pOIIYBAHHS MOKHA YHUKHYTH BIIKJIQJaHHS OCA/IB COJU B TPyOKax.

Takum 4YMHOM, MiA 4Yac PO3POOKHM amapariB il KOHLIEHTPYBaHHS TaKUX
PO3UYMHIB CI1J BHUPIIIYBAaTH HU3KY CKJIAQAHUX TEXHIYHUX 3aBJaHb: 3MEHILCHHS
KOPO3IMHOTO 3HOCY HAarpiBHUX TpyO TMpU BHUCOKUX KOHIIGHTPALISIX PpO3YUHY,
3amo0iraHHsl 3apOCTaHHIO HArpIBHUX TIOBEPXOHb COJIOI0 Ta allOMOCHUJIIKaTaMH,
OJIep’)KaHHS BEJIMKUX KPUCTAIIB COAM, IO J0Ope OCaPKYIOThCS, BUAAJIEHHS 3
PO3UMHY OpPraHIYHUX CHOJYK.

BucHoBKu.

1. ITpoaHanizoBaHO KOHCTPYKIIIi BUMIAPHUX amapaTiB 1 NPUYUHU TOTIPIICHHS
TEerIonepeayl i1 yac BUMAPIOBAaHHSI MAaTOYHOTO PO3UUHY.

2. BusBieHO HanpsMU 1HTEHCU(IKAI[ll BUAPIOBaHHS PO3YMHIB Y BUPOOHHUIITBI
TIINHO3EMY.

Jlireparypa

1. Hacexkan 1O. I1. BupoOHUIITBO TJIMHO3EeMY : HaBY. 1oci0. 3anopixoks : 3/{1A, 2008.
190 c.

2. IlatuxopmycHass BbIMapHas OaTapes Ui QJIIOMUHATHBIX PacTBOPOB C
MOBBINICHHBIM ~ cojiep>)kanueM conbl / AO  «Bcepoccuiickuii  atOMUHUEBO-
MmaruueBelii  mHCTHTYT». URL: https://project.vami.spb.ru (gara 3BepHEHHS:
15.02.2022).
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IITa6a Osena

CTyleHTKa 1 Kypcy MarictpaTypu

[mxeHepHMii HaBYaNbHO-HAYKOBUHM 1HCTUTYT iM. FO.M. [ToTe6H1
Hayk. kep.: kaHj. TeXH. HayK, goueHT Miusiino H.O.

MOJAEJIOBAHHSA CUCTEMMU YIIPABJIIHHA OITAJIEHHAM B YMOBAX
3ACTOCYBAHHA TEIIJIOBOI'O PO3IIOAIIBYOI'O ITYHKTY

OcHOBHA yBara y JepKaBHIM NOJITULI YKpaiHM Yy Traixy3l KOMYHaJIbHOIO
TEIUJIONOCTAaYaHHs TMPUIISETCA EKOHOMII eHepreTuyHux pecypciB. OcTaHHE
HEMOXJIMBE 0€3  PEKOHCTPYKIi BCl€i  MICBKOI  CHUCTEMH  IIEHTPaJIbHOIO
TEIJIONOCTAaYaHHs Ta, Hacammepen, paloOHHUX TPYNOBUX Ta 1HIUBIAYyaIbHUX
TEIJIOBUX MYHKTIB, 3aMiHM 3acTapiioro o0jaJHaHHS Ha HOBe cydacHe. Taka
MOJIEpHi3allisl Ta BIPOBAKEHHS HOBUX TEIUIOBUX IYHKTIB J03BOJISIE 33 ACSIKUMHU
OL[IHKaMHU 3a PaxyHOK €KOHOMIi y Taily3l pO3NOAUTYy Ta CHOXHBaHHS TeIula
3a0€3Ne4YnTH BUBLJILHEHHS KOIITIB, JOCTATHIX ISl BUPIIEHHS MPOOJIEM KOMYHaIbHOL
eHepreTuku. Bike HEeomHOpa30BO JOBEAEHA aKTYaJbHICTh NMUTAHHS BIPOBAXKECHHS
ABTOMATU30BAHUX CHUCTEM YIPABIIHHA TEXHOJOTTYHUMH MPOLIECAMH Yy MPaKTUKY
Teriodikamii Ta TEIJIONOCTaYaHHS, OCKUIBKA L€ JO3BOJISIE PI3KO MiJABUIIUTH
TEXHIYHUH piBeHb eKcIuTyaTarii mmx cucrteM [1,2]. ABTOMaTH3aIlis JT03BOJISIE
MOKPAIIUTH AKICTh ONMAJIEHHS OyJIBEIb, MIABUIIUTH PIBEHb TEIJIOBOrO KOMQPOPTY Ta
€(eKTUBHICTh MPOMHUCIOBOIO BUPOOHUIITBA B OMATIOBAIILHUX OY/IIBIIAX Ta CIIOpYIax,
a TaKOXK Ha/1MHICTh TETUIONOCTaYaHHs.

OnHMM 3 TOJIOBHHMX €JIEMEHTIB CHUCTEMH TerionoctadyaHHs y M.Enepronmap e
teroBuit  posnofaiibunii myHKT (TPII), B sikoMy 3aiHCHIOETBCS 3B'S30K MK
TEIJIOBOID MeEpekero 1 crokuBadamu TerioBoi eHeprii. TPII Bukonye mpuiiom
TEIJIOHOCISA, HOro MEepeTBOPEHHS, PO3MOMAUT MiX CIOXKHMBauYaMHu, 3I1ACHIOE OOJIIK
TEIJIOCTIOKUBAHHS, aBTOMAaTUYHO 3a0€3eUyI0UH MPU bOMY:

— HEOOXI1IHI MapaMeTPU TEIUIOHOCIS B CUCTEMAaxX OTaJCHHS;

— TEeMIIepaTypy BOJH B CHCTEMaX rapsiioro BOAOINOCTaYaHHS;

— Y3TOJKEHHS 1 CTaOUII3alii0 TIAPABIIYHUX PEXKUMIB B TEIUIOBIM Mepexi 1 B
CUCTEMAax TEIJIOCIIOKUBAHHS.

OCHOBHOIO METOK MPEIACTaBIEHOI POOOTH € MOJEIIOBAaHHSA CHCTEMH
YIOPaBIIHHS OMAJEHHAM Ta OJIep KaHHS HAJAITYBaHb KOC(IIEHTIB pEryJIIOBaHHS, 32
JIOTIOMOTOI0 SIKUX MOKHA OTPUMATH MEPEX1HI MPOILIECH Y CUCTEMI 3 MIHIMaJIbHUMU
BIAXWJICHHSIMH BiJ 3a/aHoi Temneparypu. JlJis BUKOHAHHS 3aBJaHb MOJIEIIOBAHHS
Oysi0 00paHO cy4yacHE 1HTEpaKTHBHE CEPEIOBHUIIE PO3POOKU aITOPUTMIB Ta aHAIIZY
nanux MATLAB ta itoro nomgarok Simulink.

3 aHamizy CTPYKTypU CHUCTEMHU OIAaJieHHs, BIUIMB TEIJla Ha TeMIepaTypy
TETUIOHOCIS (BoAM) y KOHTYpI (T;) MOXIIMBO TPEACTABUTH 3a JOMOMOTOI0 TIepeaaTHOT
(GyHKIIIT mepioro mopsaky 3 KoedilieHToM mocwieHHs K i mocrtiliHoi yacy 7. Brums
TeMIIepaTypu 30BHIIIHBOTO cepenounia (To) npeacTaBaeHui Sk nepeaaTHa QyHKIIis
NEPIIOro MOPSAAKY 3 OJUHUYHUM KOE(IIIEHTOM IMOCUJICHHS Ta MOCTIHHOI 4acy 72
(pucynox 1).
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Pucynok 1 — CTpykTypHa cXeMa MareMaTH4YHOi Mozeni y goxatky Simulink
cepenoruiiia MATLAB

VY pesynbTaTi MOJACIIOBaHHS Oyjlo OTpuMaHO rpadik 3MiHH TeMIepaTypHu y
CHUCTEMI OIaJICHHS 13 3HaYCHHSAM Koe(illieHTa MPOMOPIIHHOI YacTHHH peryisropa K,
= 2 (pucyHOK 2).
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1 — mepexiguuii mporec mpu K, = 2; 2 — nepexiauuii nmporec npu K, =7
Pucynox 2 — Pe3ynbTaTi MoietoBaHHS

[TigBUIMUTH SAKICTH PETYIIOBAHHS BIAJIOCh Y PE3ynbTaTi 30LIBIICHHS
KoeillieHTa MPOMOPIiHOT YacTHHU peryistopa K, =7, SKuii JO3BOJIUB CKOPOTUTH
BEJIMYUHY CTATUYHOT IIOMUJIKH 1 Yac peryIIOBaHHs (PUCYHOK 2).

VY pe3yabTaTi MOJETIOBAHHS CUCTEMH YHIPABIIHHS ONAJICHHSIM Yy CepelOBUII
MATLAB BcTaHOBIE€HO, IO OTPUMaHI y XOAl pOOOTH CUCTEMU 3HAYEHHS
TEMIIEpaTypy 3aJ0BOJBHAIOTH 3aJaHuM. Lle CBIJUUTH NPO KOPEKTHY poOOTYy
po3po0eHoi CUCTEMH, a ii BIPOBAKEHHS €(PEKTUBHOI JIi BUPOOHUUTB, IO
BUKOPUCTOBYIOTh ~ TEIJIOOOMIHHUKH, OCKUIBKM  MIJBHUILYETbCS  €(EKTUBHICTD
BUKOPHCTaHHS €HEPropecypcCiB.

Jliteparypa

1. Cxema TtemonocrayaHHs MicTa 3anopixoks. EHepeocepgicHa Komnawis
«Exonociuni Cucmemuy. 3anopixoKs, 2009. C. 1-102. URL:
https://zp.gov.ua/upload/content/o_1c7mo50balcq8ldvfleudlilaSi24k.pdf.  (Hdara
3pepHenHs: 02.02.2022).

2. ABromaTuzanMs TEIUIOBOrO MyHKTa TrpaxaaHckoro 3aanus. URL:
https://www.studsell.com/view/5686/?page=4. (/lata 3Bepuenns: 02.02.2022).
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CEKIUSA «MIKPOEJEKTPOHHI TA EJJEKTPOHHI IHOGOPMAIIINHI
CUCTEMM»

bepumens danuso
ctyneHT 4 kypcy IHHI im. FO. M. TToTe6H1
Hayk. kep.: kaHa. TexH. HaykK, 1011 BepboBkin JI.JI.

CXEMA BIIOBPAYKEHHS IH®OOPMAILIT LIU®POBOI'O
KOMITAPATOPA

JIBa koma A 1 B BBakaroThCsl pIBHUMH, SIKILO MOMAPHO PIBHI iX OJHOMMEHHI
po3psanu. Mikpocxema K555CII1 mpu3naueHa juist MOPiBHIHHS YOTHUPHOXPO3PSATHUX
JBIAKOBUX 4YHCEN, MPEACTABICHUX B IpsiMoMy Koai. [Ipu piBHOCTI KOJiB Ha BHXO/I1
F(A=B) dbopmyeThcsi curHai J0Ti9HOT « 1.

3rilHO 3 3aBJaHHSAM HEOOXIJHO OTPUMATHU Bi3yallbHY 1H(POPMAIIIO PO
PIBHICTh KOJIB Ha CEMHUCEIMEHTHHMX IHAMKaTopax. [loBUHHO OyTH mMpeCcTaBIECHO
YHUCJI0, SK€ OJHOYACHO BiAMOBIIa€e Koay A 1 koay B.

Mikpocxema 7448PC sBisie co0o0r0 MepeTBOpIOBad JIOTIYHUX CHUTHAIIB 3
NBiMiKOBOro Koay 8-4-2-1 B cemucerMeHTHui. s BimoOpakeHHs iHdopmarllii mpo
PIBHICTH KOJIIB HEOOX1HO BKJIFOYHTH B CXEMY JIBa CBITJIOJIIOAHUX 1HIUKATOPA.

Po6ouiit kogq A4A3A2A1 nocrynae Ha Bxoau perictpa DD1 (pucynok 1).
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Pucynoxk 1 — ®yHKI1I0HATBHA CX€Ma B110OpaskeHHs 1H(popMaIIii

[Tpu piBuocTi 3 kogom B4B3B2B1 mudposuii kommapatop dhopmye curhan
F(A=B), skuit 3amucye konq A4A3A2A1 B perictp DDI. Jlami neperBoproBau
JBINKOBOTO KOAYy B ABIHKOBO-AecsaTKoBi (DD2 — DDI11) BupoOnsie nBi rpymnu
CHUTHAJIB, K1 BIJMOBIJAIOTE JECATKAM 1 OJUHUILISIM.

Komu necsaTkiB Ta oguMHUIS TIOCTYIAIOTH Ha BiANOBIAHI aemudparopu DD12,
DD13, sxi 3acBi4yt0Th CHMBOJIM Ha 1HIUKATOPAX.

Jlitreparypa
1. BeproBkin JI.JI., Citansko M.B., KicenboB €.M., Xpunko C.JI. udpora
CXeMOTexHIKa: miapy4yHuK. 3anopixoks : 3AIA, 2016. 214 c.
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Jlemuenko IlaByo
MmarictpanT 1 kypcy IHHI im. FO. M. IloTeGHi1
Hayk. kep.: kana. TexH. Hayk, 1011 BepboBkin JI.JI.

JOTTYHUIA AHAJIIBATOP IIU®POBUX KOJIB

Jloriunmii aHaji3aTop — MPUCTPIA MPU3HAYCHHM, IS 3aMKCy, MEperiisaay i
aHayizy curHaiiB B Iu(poBuX cxemax. JIOTiuHI aHai3aTOpU XapaKTepPU3YIOTHCS
YUCJIOM KaHAJliB, €MKICTIO TaM'sTi Ha KaHall, YacTOTOI0 3aIucy, Crocobamu
CHUHXPOHI3aIlil 1 3amycKy, opMaMu MpPeACTaBICHHS JaHUX.

Knacuuna crpaterisa TecTyBaHHS HU(POBUX CXeM 3aCHOBaHa Ha (OpMyBaHHI
TECTOBHX IOCIIIOBHOCTEH, K1 TO3BOJIAIOTh BUSBIATH iX HecrnpaBHOCTI. [Ipu oMy,
JUTSL  TIPOBEACHHS TPOIEAYpH TECTYBaHHS, 30€piraloTbCsi SK cami  TECTOBI
MOCTIOBHOCTI, TaK 1 €TaJOHHI BHUXITHI peakiii cxemM Ha ix mito. B mpormeci
TECTYBaHHS NpPHU BIAMOBIAHOCTI OTPUMAHMX pEAKLIM CXEMH €TaJOHHUM BOHA
BBAXKAETHCSI CIPABHOIO, 1HAKIIE CXEMa MICTUTh HECHPABHICTh 1 3HAXOIUTHCS B
HECIPaBHOMY CTaHI.

Jloriynuit B3a€MO3B'SI30K (DYHKIIIOHABHUX OJIOKIB MpU TECTyBaHHI IUGPOBOI
CXeMHU MOOYJOBaHMW TaKMM YMHOM: 3 T€HepaTopa TECTOBUX i uepe3 HudpoBy
CXEMy CHTHaJIM IOCTYNAlOTh HA CXEMy CTHUCKyBaHHA 1H(opmauii (CUrHAaTypHUN
aHamizarop). CTucm BUXIAHI peakuii (CUTHATYypH) NOTPAIUISIIOTh Ha CXEMY
MOPIBHSHHSA, /1€ BOHH MOPIBHIOIOTHCS 3 €TAJIOHHUMHU CUTHATYPAMH, SIK1 30€pIiraroThes
B OJoli eTaJloHHUX peakmid. Jlam iHpopmalis noTparisie B NPUCTPiil BUBEIECHHA
1H(popMaIii Mpo cTaH CXeMH. (PUCYHOK 1).

T'eneparop Iudposa Eara‘rozcaHanLEmﬁ B0k Brox
TECTOBHX ::) cxenA :D CHIHATYPHIH :D OpIBHAHES \.": CTATOHHHX
it AHAII3ATOP peaxritt
TIpucTpiit
BHBOIA
indopmanii

Pucynox 1 - OcHOBHI (DyHKITIOHAJIbHI OJIOKH, 1110 BUKOPUCTOBYIOTHCS TIPH
TeCTyBaHHI ITU(POBOI cXxeMu

AHami3 ICHyIOYMX JIOTIYHUX aHAJI3aTOpiB MOKa3y€e Ha MaJly KIJIbKICTh OLIBII
JIEMIEeBUX TPUCTPOIB, SIKI HE BUKOPUCTOBYIOTH MIKPOKOHTPOJEPU 1 KOIITOBHE
nporpamMHe 3abesneueHHs. [lo  ¢QyHKiAM  Taki  aHagi3aTOpU  AHAJIOTIYHI
MPOIICCOPHUM, aJie MO0 MOOITBLHOCTI, aBTOHOMHOCTI BUKOPUCTAHHS Ta KOIITOBHOCTI
[IepEeBEPIIYIOTH IX.

Jliteparypa
1. Beprogkin JI.JI., Citanbko M.B., KicenroB €.M., Xpunko C.JI. ludpora

CXeMOTEexXHiKa: miapy4yHuk. 3anopixoks : 3AIA, 2016. 214 c.
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Koporuu I'puropii
acmiipant 2 kypcy IHHI im. FO. M. IToTeGHi
Hayk. kep.: a-p TexH. Hayk, nipod. AnekcieBcbkuid [.I'.

OCHOBHI NAPAMETPU MIKPOIIPOLIECOPHOI CUCTEMHU
KEPYBAHHA IIOTY>KHUX IHBEPTOPIB

[Tpu mpoexTyBaHHI MOTY>KHUX 1HBEPTOPIB BaXKIJIMBOIO CKIIAJIOBOIO € PO3pOOKa
MIKPOITPOIIECOPHOI CUCTEMHU KEPYBAHHS ISl OTIEPATUBHOTO HAIATOKCHHSI Ta 3MIHU
nmapamMeTpiB poOOTH 1HBEPTOPY, BIACTIAKOBYBAHHS Ta 30€pEXKEHHS apXiBy poOOTH
Ii€1 CUCTEMH I aHami3y il €eHepreTUYHUX Ta €JIEKTPOTEXHIYHUX MOKa3HUKIB. Jliis
MOYaTKy HEOOXiHO BU3HAYUTH P HEOOXITHUX MapaMeTpiB JI0 TaKOi CUCTEMH Jis
MOIAJTBINTOT OE3MEYHOI Ta 3pyYHOI PO3POOKH CHUIIOBOI YACTHHU 1HBEPTOPY:

- HE3aJIe)KHE JDKEPENO JKUBJICHHS MIKPOIPOIECOPHOI cuctemMu (IpH
poOoYOMy YM aBapiiHOMY BUMKHEHHIO HANpPYTH Ha 1HBEPTOPI CHCTEMa YIMpPaBIIIHHS
MOBHMHHA 3aJIMIIATUCS B poOOTI, OakaHa Hanpyra xusieHHs DC 24B);

- JMCKPETHI aHAJIOTOB1 BXOU Ta BUXO/IH;

- JUMCKpeTHUH BXia Oe3neku (Mpu 3HUKHEHHI Ha BXO/I1 JIOTIYHOI OJWHHIII,
Kepylodl IMIOYyJIbCH YNPaBIIHHS IHBEPTOPY OJOKYIOThCS, BHUXIJ Oe€3MeKu
NIEPEBOIUTHCS B JIOTTYHUN HYJIb);

- JIUCKpEeTHUM BuUX1J Oe3nekh (OCHOBHI YMOBHU TIEPEBENICHHS BUXOAY B
JIOTIYHUM HYJIb: TIPU 3yNUHLI IHBEPTOPY, IPHU aBapiitHOMY HEKOHTPOJIbOBAHOMY CTaHI
1HBEPTOPY, MPU HASIBHOCTI JIOTTYHOT'O HYJIS HAa BXO/I1 O€3MEKH);

- BUXIJHI KaHAJIW KepyBaHHS CUIIOBUMH KIIOYaMHU;

- BXIJHI aHAJOroBl KAaHAJIM 3a HANpPYrol Ta CTPYMOM 3 TaJbBAHIYHOIO
PO3B’S3KO0I0 JUIsl OTPUMAaHHS MMOTOYHUX JTAHUX 1HBEPTOPY Ta MEPEXKi KUBJICHHS;

- KaHaJl MEpEeXeBOro 3B’s3Ky (Mepelaya JaHUX MPO CTaH IHBEPTOpY, MOTO
napaMeTpyBaHHS, Ta, 0a)kaHO, OHOBJICHHS IMPOIITUBKH MIKPOMIPOIIECOPY);

- roauHHHK peanbHoro yacy (RTC);

- MOXIJIMBICTh BCTAHOBJICHHS KapTH TaM siTI JJsi 30€peKeHHs apxiBy B
pexumi offline.

HaBeneni BUMOTH 10 MIKpPOIPOIICCOPHOI CHUCTEMHM KEpPyBaHHS 1HBEPTOPY
JO3BOJISIIOTH  OI[IHUTH MOXJIMBOCTI  PO3POOIIOBAHOI CUCTEMHU  KEpPyBaHHS Ta
HEOOXIJTHUX pecypciB Ha il pO3pOOKY.

Jlireparypa
1. Ghalib, M. A., Abdalla, Y. S., & Mostafa, R. M. (2014). Design and
implementation of a pure sine wave single phase inverter for photovoltaic
applications. AMERRICAN SOCIETY FOR ENGINEERING EDUCATION, ASEE,
1-8.
2. Thukral, R., Kumar, G., Gupta, A., Verma, N. K., & Asthana, S. (2016).
Microcontroller Based Solar Power Inverter. Technology, 7(5), 70-78.
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Manaes Kupuio
acmipant 4 kypcy IHHI 3HY
Hayk. kep.: a-p TexH. Hayk, no1. AnekcieBcbkuit 1.1

METO/IUKA JIIHEﬁ&PHSAIIIi HEJITHIMHUX BI3YAJIbHO-BJIOYHUX
MOJEJIEA 3A 1OITIOMOI'OI0O MATLAB SIMULINK

Po3pobka onTUMalbHOTO KEpyBaHHS BITPOCHEPreTUYHUX CHUCTEM, B TOMY
gucni 1 BEY 3 AJIM, Bumarae mnpeacTaBieHHS CHCTEMHU B 3MIHHHMX CTaHy Ta
MOJIajJbIIOMy OTpUMaH1 MaTpullb cucteMd A Ta kepyBanHs B. Ilpore cucremy B
3MIHHMX CTaHy MOJKJIMBO MPEJICTaBUTH TIIBKU SKIIO CHCTEMa € JIHIHHOIO Ta
rOMOTeHHOI0. /[ 1bOT0 HEOOX1HO MPOBECTH JiHEApU3allil0 HETIHIHHUX €JIEMEHTIB
(6moxiB BEM).

JliniiHUM BHpa30M HEIIHIWHUX OJIOKIB € PIBHSHHS MPSIMOi B TBOBUMIPHOMY
npoctopi abo IOl B TPUBHUMIPHOMY MPOCTOPI, IO € JAOTUYHOIO JO TOBEPXHI
HeNHIHHOT QYHKIT B poboyiit Toull. 3araiibHa (Gopma JIiHeapu3ylouoro Bupa3y Mae
BU/I:

Y(Xg, X X ) =89 + 34 Xg + 85Xy +.oot 8 X » (1)

€ @y, 3 ,.--»ay — KOSDIUIEHTH JTiHEAPU3YHOYOT0 BUPa3y,
X{ s Xpseees Xy — BX1JIHI 3MiHHI.
3aranbHa (hopmMa rOMOT€HHOTO JIIHEAPU3YI0UOro BUpa3y Ma€ BUJ:

Y(Xgs X0, X)) =89 Xg + 85Xy 4.t 8y Xy - (2)

[lepen mouaTkOM BHU3HAYEHHS KOE(QIIIEHTIB JIHEAPU3YIOUOTO BHUPA3y
HEOOX1THO BU3HAYUTH KOOPAUHATH POO0YOi TOUKU. 3HAUYEHHS 3MIHHUX B pOOOUI
TOYIl BIAMOBIIAIOTH CTAIOMY PEXHUMY TpH (PIKCOBAHUX BXIJIHMX 3MIHHHX BCI€i
MJICUCTEMHU.

Koeopiuientn a,, a,,...,a, BU3HAYAIOTLCS 3 BUpA3y:

y X
0
X
a, =V, , f( 2 ) (3)
. X ..
0
am " Xn

ne  x2, xa,...,x0 — 3HAYEHHS BXiJHUX 3MIHHUX B POOOUiH TOMIII.

3a HasBHICTIO po3pobieHnX enemMeHnTiB BBM Ta HeoOXigHOCTI iX JiHeapu3ailii,
Oyna po3poOiieHa METOAMKa HIBUIKOIO PO3paxyHKy Koe(ilieHTIB JiHeapu3alii B
cepenosutni MATLAB Simulink. Meronuka ocHoBaHa Ha HACTYITHOMY BHpa3si:
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_ Ay(xl,xz,...,xm)’ 4)

a
1
AX

ae  Ay(Xq,Xp,...,Xy)— PI3HUISI 3HAUCHBb HENIHIMHUX QYHKIIH moOmu3y poOodoi
TOYKH;

AX; — pI3HUIIA 3HaYEHb BXIJHUX NTApaMETPiB OOIN3Y poOOUOi TOUKH;
a8 — KoeQILIEHT JIiHeapu3alii, o 3B’A3y€ mapaMeTp X, 31 3HaYeHHS QyHKIIi

Y (X35 Xgyeees X)) -

B  skocTi mpukiagy —OpuBENEHO — JIiHeapu3alilo  eilemMeHty BBM
«BitpoTypbinm». BizyanbHa MareMaThyHa MOJETH JIIHEAPU30BAHOTO EIEMEHTY
«BitpoTypbina» HaBeneHa Ha pUCYHKY 1. Peamizamis MeTomy 3HaXOMKEHHS
Koe(Ilie€HTIB JiHeapHu3alii HeliHIHHOTrO eneMeHTy «BirporypOiHa» B cepeaoBHILI
MATLAB Simulink HaBenmeHi Ha pUCYHKY 2.

V+ M-
= ﬁ)_b
®
a2
Fr

a4

Pucynok 1 — Bi3yanbHO MaTeMaTW4yHa MOJIEIb JIIHEAPU30BAHOTO EJIEMEHTY
«Bitpotypbina»

Jlinvapisavjis 6r1oky BTopHHHOT BiTpoTyp6ikin- WT_2.i

Haxoxaehune koadpduumenTa al HaxoxaeHue koahduumenTa a2 HaxoxaeHune koadpduumerTa a2
Pucynoxk 2 — 3HaxomkeHHS Koe(]IIieHTIB JIiHeapu3allii  eleMeHTa
«Bitporypbina»

Jliteparypa

1. AunexceeBckuii J[.I'. BusyasbHOE MOAEIUPOBAHME MHOTOKaHAIbHBIX
BeTpoasieKTporeHepupyromux cucrem /  JI. I'.  AnekceeBckuii, // BicHuk
HaIlIOHAJIBHOTO TEXHIYHOrO yHIBEepCUTETY "XapKiBChKHUI MOMITEXHIYHUN 1HCTUTYT'.
—2017. — Ne 27(1249). - C. 332-336.
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Hikonaenko Imutpo
ctyneHt 5 kypey IHHI im. FO.M. TToTe6H1
Hayk. kep.: kanx. TexH. Hayk, goil. He6ecuiok O.1O.

PO3POBKA YJIbTPAZBYKOBOI'O IIPMJIALY
JJIAA HIEPEMIINEHHSA JIIOJEA 3 BAIAMMU 30PY

CaMocTiifHa Opi€HTYBaHHS JIIOJIEH 3 BaJlaMu 30py Ha CBOEMY poOOYOMY MICIIl,
y ce0e B KBapTUpi, HA BYJIMIIl BEIMKOTO MiCTa a00 HEBEIWKOTO CEJUINa 3HIKYE
MOYYTTS HEBIEBHEHOCTI B CBOIX CHUJIaX, CHOpPHUSE BCTAHOBJICHHIO KOHTaKTy 3
OTOYYIOUHMMH, a TAKOXK 301IBIIIYE TIIAHCU HA peajli3alliio MOTEHIIMHIX MOITUBOCTEH.
OpieHTyBaHHS B MPOCTOPI — IIISAX JO IHTETpallii B 3MilIaHi TPYJOBI Ta CTYJEHTCHKI
KOJICKTHUBH, MOKJIMBICTh 3alHSATH aKTHUBHY COILIaJbHY MO3HUIIII0, BHECTH CBIi BKJIaJ B
PO3BUTOK CYCHIJIBCTBA 1 JEP>KaBH.

3 YacoMm JIOAMHA 3 BaJaMM 30py HaOyBa€ HABHKIB MEPECYBaHHsS B MPOCTOPI.
Opnak y OaraThbox IIed mporec BiAOYBaeTbcsl OONICHO, IO MPU3BOJUTH IO
PI3HOMAHITHUX ITICUXOJOTIYHUX HACIAKIB, TOYMHAIOUYM 3 TIOBHOI 130JISAIIii BiJ
CYCIIJIBCTBA 1 3aKIHUYIOUM HeOaKaHHSIM B3arajl HaMaraTHCsl BUMTHUCS NE€PECYBATUCS
B nipocTopi. [IpucTtocyBaHHs 10 HOBUX YMOB ICHYBaHHS 3aliMa€ BEJIMKHIA MPOMIKOK
qyacy, TOMY aKTyaJbHUM € PO3poOKa YJIbTPa3BYKOBOI'O NMPUIATLy, SIKHH JOIOMOXE
MepecyBaTUCs JIIOJMHI 3 BaJaMU 30py Ta MIBUALIE aJanTyBaTUCS y CYCHUIbCTBI [2,3].

VY mpuponi ynbTpasByk (Y3) 3ycTpiuaeTbcsi B SIKOCTI KOMIIOHEHTIB Oararbox
NPUPOJHUX IIYMIB (B IIyMl BITPY, BOJAOCHAAy, JOILY, B IIyMI TaJIbKH, y 3BYKax,
CYNPOBO/KYIOUMX TPO30B1 pO3pAId, 1 T.HIL). Jleski TBapuHU KOPHUCTYIOTHCS
yJIBTPa3BYKOBUMU XBHIISIMU JJIS BUSBIICHHS TIEPEIITKO/I, OPIEHTYBAHHS B IIPOCTOPI.

VY TexHIll BUIPOMIHIOBAYl yJIBTPa3BYKy MOKHA MIAPO3IIIUTH Ha JIB1 BEJIUKI
rpynu. Jlo mepmioi HanexaThb BHUIIPOMIHIOBAYi-T€HEPATOPU; KOJIMBAHHS B HUX
HOPYILIYIOTHCS Yepe3 HASIBHICTh MEPEIKO]l Ha IUIAXY MOCTIHHOTO MOTOKY —CTPYMEHS
ra3zy 4u piguHu. [[pyra rpyrna BUIIPOMIHIOBAaUYiB —€JIEKTPOAKYCTHYHI TIEPETBOPIOBAYI;
BOHHM TIEPETBOPATh BXKE 3a/1aHl KOJMBAHHS E€JEKTPUYHOI HAmpyru abo CTpyMy B
MEeXaHIYHE KOJIMBAHHS TBEPAOIO TiJIa, SIKE 1 BUIPOMIHIOE B HABKOJIMIIIHE CEPEIOBHIIIC
akycTuuHi xBumi [2,3].

ABTOpaMH  pO3paxoOBaHO TMapaMeTpU KOHCTPYKII Ta pPO3pOOJEHO CcXeMy
€JIEKTPUYHY MPUHIUIIOBY YJIBTPA3BYKOBOTO MPHUCTPOIO ISl KOHTPOJIIO MIEPEMIIIEHHS
00’exTy. B 3anmponoHoBaHOMY IIPUCTPOI IpUiiMay 1 mepeaaBay MpairoTh Ha OJIHIN 1
Tiit ke gacToTi. CTpyKTypHa cXeMa 3almpONOHOBAHOTO MPUCTPOIO MPECTaBICHA HA
pucyHky 1. Cq)opMOBaHI/HZ TEHEPATOPOM EJIEKTPUYHUKA CHUTHAJ IIOCTyHa€e Ha
nepeaaBaIbHUA 1 €30€ICKTPUIHUI TIepeTBOPIOBAY, MEPETBOPUTHCS B aKyCTUUHHA,
MOIIUPIOETHCS B aKyCTHqHOMy TPakTi 1 MO JEKUIBKOX aKyCTHYHUX IUIsIXax
NPUXOIUTh Ha MPUNMAOYUM 1’ €30€NeKTpUYHII nepeTBoproBay. Jlami i akycTHuHI
CUTHAJM TEPEeTBOPAThCS Ha3al B EJICKTPUYHUN CHUTHAJI 1 TMICAS TOCHJICHHS
MOCTYTA0Th HA aHAJIOTOBO —IM(POBUI MEPETBOPIOBAY ISl TOMABINOI 0OpPOOKH 1
BHUBEJICHHS HA 1HIUKATOP.

B sxocti mepemaBaya 1 mpuiiMada BUKOPUCTOBYIOTHCS YJIbTPa3BYKOBI
m'ezoenektpuunai mepetBoproBaui (IIEIT). Taki mneperBoproBaui 3a0e3meqyrOTh
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edeKTUBHE BUIIPOMIHIOBAHHS 1 MPHUIOM YJIBTPa3BYKy Ha pPE30HAHCHIM 4acTOTi 3a
pPaxXyHOK TEpPETBOPEHHS pajiajbHUX KOJMBAaHb JTUCKA I1'€30KEPaMiKH y BUTHUHUCTI
KOJINBAaHHS METaJIeBOT MEMOpPaHU TIOCUTH BEJIMKOT aMILIITYAH.

TeHeparop TIETI1 AKy CTHIHHH IIEII2 IHacHmOR ax THHKaTOP
TPaKT

Pic. 1. CTpYKTYpHA CXeMa VIETPa3sBYKOBOIO IIPILIAIY

Po3pobnenunii ynpTpa3BykoBUil mpuian Mae radaputHi posmipu 110%65 mwm,
KUBUTHCS Bim Oatapei 12 B. IlepeBaroto mpencTaBieHOTO NpUIaAy € JAOCTATHBO
IMIMPOKUH Jiama3oH Jii, 0 Ja€ MOKJIHMBICTh BHKOPHUCTOBYBAaTH HOTO HE TiJIbKU
JIFOJIIM 3 YACTKOBOIO, aJI€ M 3 Mal»Ke MOBHOIO BTPATOIO 30PYy.

Jnst HamiiiHOT poOOTHM mMpuiaay Ta PO3MIMPEHHS HOTOo (PYHKIIOHAIBHHUX
MO>KJIMBOCTEH aBTOPAMH TaKOXX pO3po0JIeHa cXxema JI0AaTKOBOTO MEPEHOCHOTO OJIOKY
KUBJICHHS.

[Ticnst moompalifoBaHHS Ta MPOBENCHHS HEOOXITHUX BUIPOOYBaHb, MPUIIAT]
PEKOMEHIOBAaHO BUKOPHCTOBYBATH B MEIMYHUX Ta JIIATHOCTHYHUX 3aKJIaJIaX MICTa.

Jlireparypa

1. http://ck-utos.org.ua/ruhi-lyudey-z-porushennyami-zorul/.

2. https://0300.com.ua/useful-info.

3. IlpoTokonu ynabTpa3ByKOBHX JOCHIIKEHb. [HTEpHET-pecypc: yKpaiHChKHA
HOPTaJ yJIbTPa3BYKOBOI JiarHOCTHKH. WWW.Ultrasound.net.ua.

Himanos Tumyp
marictpant 1 kypcy [HHI im. FO. M. TTote6H1
Hayk. xep.: kana. TexH. Hayk, goil. BepproBkin JI.JI.

JIIATHOCTHUKA MATOJIOI'TI CITKIBKU OKA

Enextpoperunorpadis - rpapidyHuil 3a0UC MOTEHI1aI1B, BAKOPUCTOBYEThHCS SIK
JOJATKOBUM METOJ MAIarHOCTUKUA MPU PI3HUX 3aXBOPIOBAHHSAX CITKIBKU. I[licis
IMITYJIbCHOTO 3aCBITJICHHSI CITKIBKHM peecTpallisi MOTEHI1adiB MOXe OyTH BUpPOOIJIeHA
3a IOMOMOTO0 CIEIaIbHOI anapaTypy Yyepes3 eIeKTPo/l, yassHUi B KOHTAKTHY JIIH3Y,
Ky HaKJIaJaloTh Ha OKO, MOTIM BHUPOOJSAIOTH CHallaX IMITYJIbCHOI JaMIM 3HAYHOI
1HTEHCHUBHOCTI 1 MaJIoi TPUBAJIOCTI.

BuwmiproBanbHuii eeKTpo1 MOBUHEH PO3MIIIYBATHCS HA BHYTPIIIHIN TOBEPXHI
CITKIBKH, a00 Ha poOTiBIll. AOM KOHTAaKTHI JIH3M MaJH XOPOIINH EICKTPUUHUN
KOHTAKT 3 POTIBKOIO (sIKa Jy»€ TOHKA), BOHU MMOBUHHI MaTH CIeIiajibHEe HATOBHECHHS.

Onopuuii (iHAU(EpEeHTHUI) eIEKTPOJ PO3MIMIYEThCS HaA MO, JI0O1 abo
Moulll ByXa. Po3MillleHHS LBOTO €IEKTPOy MOOIU3Yy OKa MEHII 3PYYHO, OCKUIBKU

CUTHAJ, 1110 3HIMAETHCSI, YTBOPIOE apTe(PaKTHUI CUTHAII.
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Curnan, 1Mo 3HIMAETHCS, BIIOOpaXye PO3MOIIICHY €IECKTPUUYHY PEaKIliio Ha
CITKIBIIl Ha O10€JIEKTPUYHE 30y HKCHHS.

[Iporpama, mo siKiii MOBUHEH MpAIIOBATH BUMIPIOBAILHUNA MOJYJb IMOBHUHHA
NPEICTaBIATH CHUCTEMY, SKa TMpaIO€ B AaCMHXPOHHOMY pEXKHMi, TOOTO IiJl
30BHIIIHBOIO JII€10 (KOMaH/IM), CUCTEMa MEPEeXOAUTh 3 OJHOIO PEXKUMY B IHIIIIM.
Takumu JissMH CITy»aTh 30BHIIIHI 1 BHYTPIIIHI MOJIi, a iX peani3ali€lo CIyKaTb
nepepuBaHHs MIKpOKOHTpPOJIEpa.

Po3pobnenunii mpuctpit s TIPOBE/ICHHS JIOTaTKOBOi JIarHOCTUKH aHaJI3y
peTI/IHaJ'IBHOI TOCTPOTH 30py 1 PI3HHUX 3aXBOPIOBAHD CITKIBKH, 3pYYHIIIHA B
MOPIBHSHHI 3 ICHYIOUMMH aHajJoraMHd, OCKiJTbKA Ma€ BUBEICHHS iH(opMmariii Ha
MEPCOHAIBHUN KOMIT FOTEP.

JIisi TepeTBOPEHHS CHUTHANY TICAS WOTro 3HATTS 3 aHAJIOrOBOTO JaTdyhKa
ONTHUMAJIBHAM € BHKOPWUCTAaHHS TIJACHIIOBAYa, BHUKOHAHOTO 3a HEIHBEPTYIOUUM
TUTIOM HAa OCHOBI OIEpaIiifHOTO MiJACWIOBaYa; (QUIBTPY HIDKHIX YacTOT; CXEMU
BUOIpKH/3anlaM'ATOBYBaHHS 13  3aMKHYTHM  KOHTYPOM;  aHajoro-mugpoBoro
IepeTBOPIOBaYaA 3 IHTETpalli€lo.

bararodyHKI10HATBHICTh MPUCTPOIO TMOJSTAE B MOXKIMBOCTI BUKOPUCTAHHS
poOOTH MOJYJsi BUMIPY B PEXKHUMI «TPaH3UT» i YOPABIIHHAM MPOIECY
J1arHOCTUYHOTO BUMIpY 3a nonomoroto [IEBM.

[IporpamHuo-amapatHi 3aco0M MIKPOKOHTpOJEepa 1 TOYHA perjaMeHTaIls
aJITOPUTMIB pOOOTH MPOTPaMHOI0 3a0€3MEUCHHS J03BOJISIOTH JIOOUTUCS BHCOKOT
TOYHOCTI 1 HAAIIHOCTI MPOBEAEHHS A1arHOCTUYHUX BUMIPIB.

Jlireparypa

1. BeproBkin JI.JI., Citansko M.B., KicensoB €. M., Xpunko C.JI. [ludpposa
CXeMOTEeXHiKa: miapydHuK. 3anopixoks : 3AIA, 2016. 214 c.

Hexpacos Makcum

marictpant 1 kypcy IHHI im. FO.M. TloteGH1
HoBoxartHiii IBan

marictpant 1 kypcy IHHI im. FO.M. TloteGH1

Hayxk. xep.: kann. ¢i3.-Mar. Hayk, gou. CBitansko M.B.

JOCJIIKEHHS JJIOMIHECHEHIIT B KBAHTOBO-BIOJIOTTYHUX
CTPYKTYPAX

OmuH 13 BUMIB JIFOMIHECHEHIT — (PJIyopecIeHIlis] - € METOJ0M JOCIIIIKeHHS
CTPYKTYpPH 1 JMHAMIKMA MPOLECIB, SIKI NPOTIKAIOTh Yy OIOJOTIYHUX CEpEeIOBUILAX.
[Toennannas MeToaiB (ayopecIeHIli 1 MoJiel HamBIPOBITHUKOBOT KBAHTOBOT TOYKHU
HaJa€ MOXJIHMBICTh IPOBOIUTH JOCIIDKCHHS OI1OJIOTIYHMX HAHOOO €KTIB TIPH
BITHOCHUX OOMEXEHHSX Y eKCIIepUMEHTaIbHOMY O0agHanHi [1].

KBanToBi Touku (KT) - 11e HaniBIpoBITHUKOBI HAHOKPUCTAIIH, B SIKUX 3aBJISIKU
edeKTy TPOCTOPOBOTO OOMEXKEHHS HOCIIB 3apsaiB MPOSIBISIOTHCS KBAHTOBI
BIacTUBOCTI. Haif0inmpI cyTTeBUM 3 HHUX € (OpMyBaHHS (IIyOPECIEHTHUX PIBHIB -
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JIOB)KMHA XBWJII BUIPOMIHIOBaHHS (IyOpECLEHIil CTae 3aJeKHOI0 B PO3MIPY
00J1acTi TPOCTOPOBOTO OOMEXKEHHs, a OTXKe, BIJ PO3MIpy KBAaHTOBOi TOYKH.
HamisnposinnukoBi KT 3a3Buuaii cunTe3ytoTs 13 enemenTiB rpyn Il - VI ado III - V
nepioanuHoi Tabnui, Hanpukiaa, CdSe, CdTe abo InAs [1,2].

Y poboti 3anponoHOBaHO y SKOCTI HaHoMaTpuill s (opmyBanHs KT
BukopucTtatu CTpykTypy Cu,S-CdS (Cu,S-ZniCd;S), sxy Oymo oTpumaHo 3a
JIOTIOMOTOI0 METO/1a MyJIbBepHU3allii 13 HaCTYITHOIO TEPMIdHOIO 00poOKOoIO [3].

[Tomepenni gocHiKEHHS e€NEKTPO(DI3UYHUX, ONTUYHUX Ta HENIHIHHO-
ONITUYHUX XapaKTEPUCTHK CTPYKTYpH Cu,S-CdS (CuzS-Zn,Cd14S)
MPOJAEMOHCTPYBAJIM MOXJIMBICTh (DOPMYBaHHS y HIA HAHOPO3MIPHHUX KBaHTOBHX
00’€KTiB, a TAKOXK JTIOMIHECIICHTHHUX €(eKTiB [4].

Taki epexT MOXYTh OyTH 3alPOTIOHOBAHI Y MOMAIBIINAX AOCTIHKCHHSIX II0
(GopMyBaHHIO HAHONACTOK JUIg OIOJOTIYHMX OO0’€KTIB HaIMajoro po3Mipy 1
MOJIANIBIIOTO 1X TPAHCHIOPTY HA 3HAYHI BIACTaHI.

Jliteparypa

1. IMasmix C. I, 3y6ko €. 1. OcHoBu HaHOeNneKTpoHiKU. HaBuambHO-
METOIMYHUN TMOCIOHMK I CTyJeHTiB chemiansHocTi 6.05080102 «Mikpo-Ta
HaHOeJIEKTpoHiKa». 3anopixxs : 3/IA, 2012. 50 c.

2. T'otpa 3. FO. CyOMIKpOHHI Ta HAHOPO3MIPHI CTPYKTYPH HAHOEIEKTPOHIKH.
[ligpyunuk / 3. 1O. T'otpa, 1. 1. I'puropak, b. A. Jlykiaueus, B. II. Maxnii, C. B.
[TaBnoB, JI. @. Tlomitancekuii, Exxu Ilotenceki. YepHiBui : BumaBHUITBO Ta
npykapHs «TexHonoriyauii neHTp». 2014. 839 c.

3. Ceitanbko M. B., BepsoBkin JI. JI., Xpunko C. JI., JleBinzon . I.
HeninitiHo-ontnuni BiaactTuBocTi ZnO / Marepianu V- MikHApOAHOI HAyKOBO-
npakTudHOi KoHepeHIli «HaniBnpoBiTHUKOBI MaTepiany, iHGOpMaIIiiftHI TEXHOIOTI]
Ta ¢oToBoNbTaiKaY. Te3u nomnosineir — Kpemenuyk : KHY, 2018 C. 35.

4. Csitraabko M. B. JlochimkeHHS HEIIHIMHO-ONTUYHUX BJIACTUBOCTEH
ctpykryp Cu,S-CdS (Cu,S-ZnkCdi«S) / Matepianmu XXII HaykoBo-TexHiuHOT
KOH(epeHIlli CTyJeHTIB, MaricTpaHTiB, acmipanTiB 1 Bukiagadis 3JIA T. III 23, 27
xoBTHS 2017 p. 3anmopixoks : 3IA C. 113.

HosoxartHiii IBan

marictpant 1 kypcy IHHI im. FO.M. TloteOH1
HexkpacoB Makcum

marictpant 1 kypcy IHHI im. FO.M. TloteOH1

Hayxk. kep.: kannu. ¢i3.-mMar. Hayk, aou. CBitaneko M.B.

AOCHIKEHHS XAPAKTEPUCTUK AKYCTUYHOTI'O JATHYUKY
BUCOKOI PO3AIJIBHOI 3IATHOCTI

st dikcarii Ta peectpariii akyctTudHoi iH(OpMaIli iICHye BeIMYEe3HUN HaOIp

3ac001B: €NEeKTPOHHI CTETOCKOINH, AKyCTHYHI 3aKJIaJKh, CIPSMOBaHI W Ja3epHi

MiIKpO(OHH, armapaTu-MarHiTHOTO 3amucy. AHaI3 aKyCTHYHUX KaHAJIB MEPEHECCHHS
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iHpopMmallii, METOJIB  BUKOPHCTAHHSA  CTAI[lOHAPHUX  MPUCTPOIB  JETEKIl
HU3bKOYACTOTHUX CHUTHAJIB, JIOCHIIPKEHHS aKyCTO-€JEKTPUYHOTO MEPETBOPEHHS €
JIOCUTh aKTyaJIbHO1 TeMoto [1,2].

Jlns ynockoHalleHHsT aKyCTMYHHMX 1H(OpMAIHUX cHCTeM y poboTi Ha 0asi
nporoTuny akyctuyHoro gatunka [TV KC-121 po3pobieHo cxemy JaTyuka BUCOKOI
PO3AUTBHOI  3[IATHOCTI 13 HACTYIIHUMH MapaMeTpaMd Ta (DyHKI[IOHATIbHUMHU
MO>KJIMBOCTSIMH::

1) Hanpyra >xuBneHHs: 8,5 — 16 B;

2) CTpyM CHOXHUBaHHS, HE OUIbIIIE B YeproBOMY pexkumi: 12,5 MA;

3) CTpyM CHOXMBaHHSI, HE O1NIbIIE B PEXKUMI TPUBOTHU: 8,5 MA;

4) nianaszon po6ouunx temneparyp -10 °C ... + 40 °C;

5) uudpoBuil MaTeMaTHYHUN aNrOpuT™M 00pOOKH 000X KaHaIiB; 6) BIACYTHICTh
aHaJIOroBOoi OOpOOKM CHUTHay, MO0 MIABHUIILYE CTIHKICTh [0 €IEKTPOCTATHYHUX 1
€JIEKTPOMArHiTHUX MEPEIIKO/.

Pe3ynbraty crieKTpanbHOIO JOCHIIKEHHSI PE30HAHCHOI YaCTOTH MPEICTABICHO

Ha PUCYHKY 1.
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PHcyHOK 1 — JIOCII:KEHHS PE30HAHCHOI YacTOTH AaKyCTHYHOTO JaTdHKa
Jlireparypa

1. I'pinuenko B. T. OcHoBu akyctuku: HaBy. 1oci0. / B. T. 'pinuenko, 1. B.
Bogk, B. T. Manunypa. — K. : Hayk. nymka, 2007. — 640 c.

2. 3axuct moBHOi iH(popmMartii [ Enextponnuii pecypc] : T3I — Indopmarriiina
Oesreka Ta 3axuct iHpopmMartii. - [HpopmariitHa Oe3neka Ta 3axuct iHdopmartii. 11
rpyanas 2021. Pexxum goctymy : http://tzi.ua/ua/zahist_movno_nformac.html.
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Pubxka KocTsaHTun
marictpant 1 kypcy IHHI im. FO.M. TloteOHi
Hayk. kep.: kanx. TexH. Hayk, goil. He6ecuiok O.1O.

PO3POBKA MPUJIALY JUISI KOHTPOJISI PATIALIITHOTO ®OHY

Panianist HeOe3neyHa yepe3 HAHECEHHsI BENTMKOI K01, a TAKOX Yepe3 Te, 110
BOHA HE CIIPUHUMAETHCS OpPTaHAMH YYTTs JIOAUHU. JKONEH 3 OpraHiB UyTTs JIFOJAWHU
HE B 3MO031 BUSIBUTH NPHUCYTHICTH MOOIN3Y PaliOaKTHBHOTO JKepena. BecranoBuBIIM
MiIBUIIEHNUN piBEHBb pajiallii, HEOOXiTHO HETalHO BH3HAYUTH OE3MeUHy 30HY, 1100
HE OTPUMYBATH HHILIBHUX TMOIIKOKEHb JJIs opraizmy. [lns 1mporo mnotpiben
pamgioMeTp-a03uMeTp. ToMy IOCTaTHBO AaKTyaJJbHUMH € TIHUTaHHS PO3POOKH
TO03UMETPY JJIsI KOHTPOJIIO PiBHIB paialliiHOTO ()OHY 1 CBOEYACHOTO CITOBIMIEHHS, Y
pa3i HeOe3MeKH!.

BusiBieHHss Ta BUMIpPIOBAHHS 1HTEHCHBHOCTI 10HI3YIOUHMX BHUIIPOMIHIOIOUHX
PaIloaKTUBHUX PEUOBHH 1 JDKEpPENl BUIIPOMIHIOBAHHS IPYHTYIOThCS Ha X 3J1aTHOCTI
10HI3yBaTH PEYOBUHY CEPEIOBHUINA, B SAKIM II€ BUIPOMIHIOBAHHS IOIIUPIOETHCS.
lonizalis, y cBOIO 4epry, € NpuIMHOI0 (I3UYHUX 1 XIMIYHHMX 3MiH Y PEUYOBHHI, SKI
MOXKYTh OYTH BHUSBIICHI 1 BUMIPSHI.

JleTekTOpoM 10HI3YIOUOTO BUIPOMIHEHHS HA3WBAIOTh UYTJIMBUN €JIEMEHT
3aco0y BHMIpPIOBaHHS, MPU3HAYEHUW JJIs TMEPETBOPEHHS EHEPrii 10HI3YIUOro
BUIPOMIHEHHS B I1HIIMA BUJ €HEPrii, 3py4HHM IJIsl peecTpauli Yd BHUMIPIOBAaHHS
OJTHI€] YU KUTBKOX BEJIMYHH, KA XapaKTepU3ye BIUIUB Ha JCTEKTOP BHIPOMIHCHHS.

JleTekTopu, 110 3aCTOCOBYIOTHCS B amapaTrypi pajialifHOTO KOHTPOJIO Ta
J03UMETPIi, KIaCU(IKYIOTh Y TaKHil cociO:

—10OHI3alHI;

—HaMiBIPOBITHUKOBI;

—paJIl0IIOMIHICIIEHTHI;

— pagiorpadiusi [1].

BumMoru, 1o BUCYBalOThCS 10 PEECTPYIOUUX MPHIIAJIIB, 3aJ€XkaTh BiJl TOTO, SIKI
YAaCTUHKU 1 y SIKOMY Jllalla30HI €HEepriii BOHM TMOBUHHI peecTpyBatu. [lpumagom
MOXHa BHU3HAYWUTH KUIBKICTh OKPEMHX YaCTHHOK, a TaKOX 3apeecTpPyBaTH
IHTEHCUBHICTh TOTOKIB HE BHUJUISIOYM OKPEMUX YAaCTHUHOK. MoxHa Juiie
pEECTpyBaTH YACTUHKM HE BHU3HAYalOYM iX THUIM, BHUMIPIOBATH iX €HEprii,
IPOCTOPOBUM PO3MOALT TOLIO. [HIIMMU CIIOBaMH, MPUIAAHU, 10 PEECTPYIOTh
10HI3yI0U1 BUIMPOMIHIOBAHHS, ICTOTHO BIPI3HSIOTHCS HE JIMIIE KOHCTPYKIIIEIO, ale 1
IIPUHITAIIOM JTii B 3aJIe’KHOCTI BijJ mpu3HaueHHs. Pa3oM 3 TUM ICHYIOTh TI€BHI 3arajibHi
XapaKTEPUCTUKU YCIX MPUIIAAIB, sIKI HE 3ajJeXaTh B MPUHIUIY iX i 1 32 SKUMH
MOXHa BU3HAUUTH MOXJIMBICTh BUKOPUCTAHHS TMPWIaAy JJIS  BUPIMICHHS
KOHKPETHOTO 3aBJIaHHS.

Jlo TakuX XapaKTEPUCTHK BiTHOCATHCS:

- (byHKIIIA BIJMOBIAI, IO BU3HAYAE 3B'SI30K MK BIACTUBOCTSIMH YAaCTUHKHU Ta
XapaKTEePUCTHKAMHU CUTHAITY,

- YyTJIMBICTh IETEKTOPY;
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- e(pEKTUBHICTH MPUJIAY — BITHOIICHHS KUIBKOCTI 3aPEECTPOBAHUX YACTHHOK
JI0 KIJIBKOCT1 YaCTUHOK y YYTJIMBOMY 00'eMi TIpuiIaay;

- GHEpreTUYHa PO3JUIBHICTh MPUIAAy — MIHIMAJIbHI 3HAYEHHS €HEprii pi3HUX
YaCTHHOK, 3a SIKUX MOJKJIMBO PO3IMI3HATH BIIMIHHOCTI 1X €HEPrii;

- YacoBa PO3JUIBHICTh MPUJIATy — MIHIMAJIBHUHN 1HTEPBAJI Yacy 3a SKUH MOXKHA
BIJIPI3HUTHU MONAJaHHs ABOX YACTHUHOK;

- BUOIpKOBa 3/IaTHICTb — 3/aTHICTh MPUIAJy BHU3HAYaTH YACTHUHKU JIUIIIE
OJTHOTO THUITY.

YHIBEepCcaTbHUM € JIETEKTOp, AKUN 1eHTU(]IKYy€Ee YACTUHKHU, TOOTO BU3HAYAE THUII
YaCTUHKH, 1 BH3HAYa€ iX eHeprito. Takui MEeTeKTOp MOXE OJHOYACHO PEECTPYBATH
YaCTUHKUA PI3HUX THIIB. 3arajoM JIETeKTOp BHUOWPAIOTh 3aJIe)KHO BiJ 3aBIaHHS
TOCITIKEHHST TOMY, III0 BUCOKI TTapaMeTPH 3a OJHIEI0 HOTO XapaKTEPHUCTUKOIO YacTo
MOB's13aH1 31 3MIHOIO THIITHX.

Ha ocHoOBI npoBeaeHOTo aHamizy KOHCTPYKIIHM 1 MPUHIUITY POOOTH MPHIIAJIIB
3aKOPJIOHHUX Ta BITYM3HSHUX BUPOOHMKIB JUIsl BUMIPY pajiaiii, aBTopamu OyB
po3po0IeHUI 103UMETp. 3anporOHOBAaHUIN NPUIIA]] CKJIAJAAEThCS 3 TAKMX OCHOBHHUX
OJIOKIB: JIETEKTOpHAa KaMmepa (TOJIOBHUM €JIEMEHTOM SIKOi € JuuibHUK ['eirepa),
OJIHOBIOpaTOp, MIKPOKOHTpOJIEp, IIOMHOXKYBau Hampyru, OJOKIHT-T€HEPaTop,
PIIKOKpUCTATIYHUN MOAynb. KepyBaHHS NpUIIa oM 3AIMCHIOETHCS 3a JOMOMOTOIO
KJIaBI1aTypH.

[Tpuctpiii mae:

VYkpaiHOMOBHUI ai(aBiT Ha PIAKOKPUCTATIYHUNA 1HIUKATOP;
Hukmi4yHANA peXKUM BUMIPIOBAHHS.

Pexxum anmpoxcumariii 3amipiB 3 MOJaIbIIMM 3MEHIIICHHSIM BIJCOTKA MOXUOKU 3 80%
1o 25%.

20 xOoMiIpOoK He3aJIeXHOT maM'sITi IJIs 3aMKiCy 3HAYCHb BUMipIOBAHHSI.
Bydep 3HaueHb noneperHbOro BUMIPIOBAHHS.

PerynboBaHy TpUBOKHY CUTHAIII3AIlIIO 3 TTAM'SITTIO.

MOXIJIMBICTh KOPUTYBAHHS Yacy BUMIPIOBaHHS (POHY 32 OJMH MPOXIiJ.
CBITJIOBY Ta 3BYKOBY Bi3yalli3allil0 HASBHOTO BUITPOMIHIOBAHHS.
[naukatop piBHs 3apsiay Oatapei.

30epekeHHs BCIX HAIAIITYBAaHb B HE3AJICKHY TIaM'SATh.

Po3pobnenuii mpunam pearye Ha OeTa, rama, a TaKOX PEHTIEHIBCbKE
BUIIPOMIHIOBaHHS, MAa€ HU3BKY BapPTICTh Y BUPOOHUIITBI, BUMIPIOBAHHS MTPOBOIUTHUCS
3a 20cek, AJi1 BUKOPUCTaHHS HE MOTPIOHO CHEliaIbHUX HABUYOK, Ma€ 3pydHE
KepyBaHHS Ta aKyCTHYHE OIOBIMIEHHS, MOYKE BHKOPHUCTOBYBATHCS B MOOYTYy Ta Ha
BUPOOHUIITBI.

Jliteparypa
1. https://center-Itd.com.ua/radiatsijnyj-kontrol/.

2. KoncraarinoB M.II., XKXyp6enko O.A. Pamiamiiina Oesneka: Hapuanbpauit
nociOnuk. — Cymu: BT/] «YHiBepcuTeTchka kHura», 2003. — 151 c.
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Ca3zonoB Ouekcanap
ctyneHt 5 kypey IHHI im. FO.M. TToTe6H1
Hayk. kep.: kanx. TexH. Hayk, goil. He6ecuiok O.1O.

IIA®POBUI YACTOTOMIP HA PIC - KOHTPOJIEPI

Icunye Ge3niu mpuiaaiB B SIKMX 3aKjiajJeHa MOXKJIMBICTh BUMIPIOBAHHS YaCTOTH:
MyJIBTUMETPU, T€HepaTOpu 3 BOYAOBaHUMHU yacToTOMipamu, ocumiorpadu. OmHak
HaANOIBII MOBHO (YHKIIT YaCTOTHUX BUMIPIOBaHb pealli3oBaHi B CIEIlali30BaHUX
npuiagax - 4acToToMipax. AHami3 ICHYIOUMX KOHCTPYKIIH 4acTOTOMIpiB MOKa3asB,
10, HalyacTile, 11e CKJIaJHl MpUiIaau, Kl HaJI4yIOTh KiJIbKa JECATKIB MIKPOCXEM
pizHOro ctymeHs ixTerpamii. ToMy po3poOka MpoOCTOro y KOHCTPYKTUBHOMY
BUKOHAHHI MPUIaNy, SKU BOJIO/IE MAaKCUMAIbHOIO (DYHKIIOHAIBHICTIO € JJOCTaTHBO
aKTyaJIbHUM TTUTAHHSIM.

YactoToMip — 1€ BHUMIPIOBAIbHUNM MpWIax Uil BU3HAYEHHS YaCTOTH
HEPIOAMYHOTO MPOLIECY UM YaCTOT FAPMOHIMHUX CKJIAJJOBUX CHEKTPA CUTHAITY.

Knacudikaris yacroromipis [1]:

* 32 METOJIOM BUMIPIOBAHHS - IPHJIau Oe3mocepeIHbO1 OLIHKU (aHAJIOTOBI) 1
IPUJIaU TOPIBHSIHHS (PE30HAHCHI, T€TEPOIMHHI, €JIEKTPOHHO-TIUUIIbHI1).

* 32 (pI3UYHUM 3MICTOM BUMIPIOBAHOT BEJIMUUHHU - JIJII BUMIPIOBAHHSI YaCTOTH
CHUHYCOIJaJIbHUX KOJIMBaHb (QHAJOrOBl), BUMIPIOBAHHS YacTOT TapMOHIMHUX
CKJIaOBUX (TE€TEpOJIMHHI, pPE30HAHCHI, BiOpaliiiHi) 1 BHUMIPIOBAHHS YacTOTHU
JUCKPETHUX MOJIH (€JIEKTPOHHO-JIIYNIIbHI, KOHAEHCATOPHI).

* 10 BUKOHAHHIO (KOHCTPYKIIi1) - IIIUTOBI, MEPEHOCHI 1 CTaI[lOHAPHI.

* 32 00JIaCTIO 3aCTOCYBaHHS YaCTOTOMIPU BKJIFOYAIOTHCS B JBa BEIMKI KJIaCH
3ac00IB  BUMIPIOBaHb - €JEKTPOBUMIPIOBAJIbHI NpPWJIAAU 1 pPagiOBUMIPIOBANIbHI
IpUIIaJIN.

ABTOpaMHy 3alIPONIOHOBAHO MpPUJIaJ Ui BUMIPIOBAHHS YaCTOTH €JIEKTPUYHOTO
curHany. Ha pucynky 1 mpencraBieHa CTpYKTypHa cXema po3poOJIeHOro
4acTOTOMIpa, MPUHIUI POOOTH SIKOTO 3BOJIUTHCS 10 HACTYITHOTO:

Curnan HaaXxoauTh Ha «BXITHMA TOAUTBHUK», SIKMM 3aXUINA€ MPUCTPIA Bij
BUXOJy 3 JIaJly TIPH MoJja4i BUCOKOT Hanpyru Ha BXif (Ounbiie 0,7B).

[lepmmii xackan BXxigHOTO (OopMyBada BUKOHAHHMM 3a cxemor "CTOKOBOTO
MOBTOpIOBaya", M0 J03BOJISIE 3HAYHO 30UIBIIUTH BXITHUN omip mnpuiany (Oiiblie
IMOwm).

«DopmyBau IMIYJbCIBY» MEPETBOPIOE CUTHAN Oy/b-sKO1 (POPMH Ta aMILTITYIU
Ha TOCIIJOBHICTh HOPMOBAaHUX IO aMIUNTYAl IMOYJbCIB 3 KPYTHUMH (PpoHTamu.
KBaprioBuii pe3oHatop BH3HAYa€ TAaKTOBY 4YacCTOTy pOOOTH MIKpOKOHTpojepa. Y
4acTOTOMIp1 MepeadadyeHa MOKIIMBICTh MPOTPAMHOTO KajdiOpyBaHHS, IO JI03BOJISIE
BUKOPUCTOBYBATH Oy/b-sIKI KBapIioBi pe3oHaropu y miama3odi 1...20MI'm. Opnak
onTuMabHUM € 3HaueHHs 4MI'1. Ha menmniii wactorti 3umxkyetbest mBuakomis PIC
KOHTpOJIepa, a MiABUILEHHS TAaKTOBOi YacTOTH 30UIBIIyE CTPYM CIOKMBaHHS
MIKpPOKOHTpOJIEpa, HE JIJat0Un OCOOJIMBUX TIEPEeBar.

"By3on kepyBaHHs" 103BOJIsiE 0OpaTH PEXUM POOOTH MpUiIady Ta Jiana3oH
BHUMIPIOBaHb.
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«PIC xoHTponep» 3HIACHIOE MIAPAXyHOK IOJAHUX Ha BXiJ IMIIYJbCIB 3a
neBHui niepiox (0,1/1/10 mxc).

Uucno iMIyabCIB TMEPETBOPIOETHCA Ha JBIMKOBHM KOJ, 1 TOJAEThCS Ha
"mikpokoHTpoJsiep PK inaukarTopa", skuit Bxke popmye "mamtonok" Ha PK nucrred.

Knemenus
o | ; | |
| ; |
| i |
l i
i ] Y L ]
Bxignuit Bxiasnit »
XIAHHI C ToKoBHH . .
CHrHan Popmysat PmK_‘)KpH‘:Ta
= . - e - MYHHH
MoaiIEHHK . . Mikpokoutpone
o NOBTOPIOBAY IMIYIBCIB PIC p(PKI} poaeq innKaTop
-
KOHTpOaep (KD
By3on
............................ -
KepyBaHH:

Kpapuesnit

pesounarop
Prc. 1. CTPYKTYPHA cXeMa 9acTOTOMipa

TexHi4HI XapaKTepUCTUKU PO3POOIEHOr0 MU(PPOBOrO YACTOTOMIpA:
Enextpuuni:
- Hampyra >kuBJieHHs, 5+0,1;
- Harpyra BxijgHoro curnainy, MB 100-700;
- moxuOka BumMipis, I’ 10/1/0,1;
- MaKCUMaJlbHa 4acToTa, 110 BUMiptoeTbes, MI'x 30;
- CTpyM crioxuBanHs, MA 100;
Excrutyarariiiiui:
- TabopaTOpHI YMOBH
- TEMIIEpATypa HABKOJMIIHBOTO cepenonuia, C ° +25;
- BITHOCHA BOJIOTICTh MOBITPs, % 60;
- PO3MIIIICHHS CTalllOHApHE.
TakuMm YUHOM, 3aMpPONOHOBAHO HU(PPOBUN YACTOTOMIp, SKHH MOXKe OyTH
BUKOPUCTAHUH SIK B CKJIa/Il JAOOPATOPHOTO CTEH/TY, TaK 1 IK OKPEMHM MpUail.

Jliteparypa
1. https://prom.ua/ua/Chastotometr.
2. http://elar.khnu.km.ua/jspui/bitstream/123456789/8798/1/vottpl9_1.pdf
3. Homimyk €.C. ta iH. Metposiorias Ta BHUMIpIOBaJibHAa TexHika. —JIbBiB:

“beckun-bit”, 2003. —-544 c.
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Cyumiko AHTOH
ctyneHT 4 kypcy IHHI im. FO. M. TToTe6H1
Hayk. kep.: kana. TexH. Hayk, 1011 BepboBkin JI.JI.

KOJIYIOUI MPUCTPIN 3 CKAHOBAHOIO KJIABIATYPOIO

Y koayrouoMmMy TPUCTPOi Ha OCHOBI CKaHOBaHOI KJaBiaTypu KJIaBiIIi
OIIKII0YeH] A0 JoKepena JKUBJICHHA. J[Is ckaHyBaHHS BKJIIOYEHHS KJIaBIMI
BUKOPUCTOBYEMO MYJIBTUIIEKCOpP. TepMiH «CKaHyBaHHsS KiaBlaTypH» O3HaJae
MOCITIJIOBHE OMUTYBAaHHS MYJbTUIIIIEKCOPOM BCiX 11 €JIEMEHTIB.

AJnpecHe CKaHyBaHHsS KJaBill 3TIHCHIOETHCS 3a JOMOMOTOIO JIIYUJIbHHKA.
JliuunpHUKY - 1€ U(POBI aBTOMATH, BHYTPIIIHI CTAaHU SKUX BU3HAYAIOTHCS JIUIIE
KuUTbKicTIO curHamiB "1", sxi mpwitm Ha BXig. Curnamu "0" He 3MIHIOIOTH iX
BHYTPIIIHI CTaHU. 3a MPU3HAYCHHSIM JIIYUIBHUKA MOXYTh OYTH MiJCYMOBYIOUHMMH,
BIJTHIMAIOYMMHU 1 peBepCUBHUMHU. [111CyMOBYIOU1 JTIYMIBHUKU BUKOHYIOThH CKJIa/IaHHS
YHCIIa IMITYJIbCIB, K1 TIOCTYIAIOTh HA BX1Jl, 3 TUM YHCJIOM, SIKE€ 30€pirajgocs B HbOMY.

Po3paxoBaHo nmpucTpiit popMyBaHHS CUTHATY TOTOBHOCTI (pUCYHOK 1).

3 exody MymeMUMIeKcopa

oo fo miyunsHUKE CKEHYEaHHA KNasiLL
ma byghepHux pesicmpie

T

TakKTi

7} Momoeud

Pucynox 1 - [Ipuctpiit popMyBaHHS CUTHATY TOTOBHOCTI

Buxigniii xox mnepeOupaeThCs JIYUIBHUKOM JO THX IMip, TMOKH He Oyxe
HATUCHYTA HEoOXiJHa KJIaBillla, MPU IbOMY Ha BUXOJIl MYJbTHUILJIEKCOpaA JoriyHa 1,
gKa 3anucyerbes B Tpurep DD3, 1 popmye curHan «I'0ToBii», sIKU BiOOpakaeThCs
iHauKaTopoM. BianoBigHo Ha iHBepcHOMY BuxoAl Tpurepa DD1 — noriynuii 0. Bin
MOCTynae Ha oauH 3 BxoXiB eneMeHty [ (DDI1), mo iHmoro BXOay S$KOro
MIJKJIIOYEHU TeHepaTop NPSIMOKYTHUX IMIYJbCIB. Takuil craH OJMOKYy€e JIYMUIIBbHUK,
Ta OydepHi perictpu. JIIUMIBHUK 3yNHUHSIE PaXyHOK 1 Ha BUXOJl CXeMHU (PIKCYETHCS
KOJ HaTWCHyTOl kiaBimi. Ilpu BiamyckaHHl KiaBilIl LMK — CKaHyBaHHS
BITHOBIIOEThCA 3a npomomoroio enemerta I (DDI1). Emnement DD2 3a6esmeuye
dbynkiionyBanHs Tpurepa DD3.

Jliteparypa
1. BeproBkin JI.JI., Ceitansko M.B., KicensoB €.M., Xpunko C.JI. Iludposa
CXeMOTexHiKa: miapydHuK. 3amopixoks : 3IA, 2016. 214 c.
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HlIkityn IBan
ctynedT 5 kypey IHHI im. FO. M. TloTe6n1
Hayk. kep.: kana. TexH. Hayk, poil. [Imamit C.JI.

JOCJI)KEHHS EJJEMEHTHOI BA3H
MPUCTPOIB BUMIPY HATIPYTH

OCHOBOIO CydyacHUX IMpPHJIAJiB BHUMIPIOBAHHS HANpyTrd € aHaJoro-Iu¢poBi
nepeTBoproBayi.  [HTeTpanmpHi  aHajoro-mmdpoBi  meperBoproBaui  (AILI)
BUITYCKarOThCA Bxke moHa A 30 pokiB. 3a 1iei yac po3po0seHi Ta BUPOOIISIOTECS COTHI
mopenei AT, 1o BiApi3HAIOTHCS TOYHICTIO, IIBUAKOIIEI0, CIOKUBAHHSIM €HEpPTii Ta
miHoro. [Tpu BHOOpPI KOHKPETHOI MIKpPOCXEMH PO3POOHUK 3BEPTAE yBary HacamIepe.
Ha CYKYITHICTb 11 MOKa3HHUKIB SKOCTI.

Cooromui kommanigs Texas Instruments posmmpuna cBiii  nopTdenb
BHUCOKOIIBUIKICHUX IEPETBOPIOBAYIB JIaHUX HOBUM MIUPOKUM cimerictBom ALl 3
pEricTpoM mociiIoBHOTO HabmmkeHHs (SAR), siki 3a0e31euyroTh BUCOKOTOYHHI 301D
JAHUX y TIPOMHUCIIOBUX 3pa3kax. Boyojiroun kpaiuM y CBOEMY Kiaci JTUHAMIYHUM
Jllara30HOM IPU MIHIMAJILHOMY €HeprocnokuBaHHi, ciMerictBo ADC3660 Bkitouae
BiciMm ALIII mocaimoBHOTO HAOMMIKEHHS 3 PO3JAUIBHOI 31aTHICTIO 14, 16 1 18 Oirt 31
mBUIKICTIO auckpetu3amii Big 10 mo 125 MSPS, mo momomarae po3poOHHKaM
MOKPAIIUTH JT03B1JI CUTHAIY.

[linBUIIEHHS TOYHOCTI BHCOKOIIBHAKICHOTO 300py JaHUX 3aJ0BOJIbHSIE
3pocTardy noTpeOy B yIpaBiliHHI B peajbHOMY 4acl Y MPOMMCIOBUX CHUCTeMax. Y
BHCOKOIIBUJKICHOMY IM(ppoBOoMy KOHTypl ympaBmiHHs ALl nie y ckiagHii
cucteMl, o0 pearyBaTH Ha IIBUAKI 3MIHM Hampyru abo cTpymy, 100 3amoOirTu
JOPOTOMY  TIOIIKO/PKCHHIO KPUTHYHHUX KOMIIOHGHTIB Y CHCTeMax YIpPaBIIiHHS
KUBIICHHSIM.

CimeiictBo ADC3660 3abe3neuye Ha 80% MeHIIy 3aTpUMKY, HIK MPUCTPOL
KOHKYPEHTIB 3a aHaJOTIYHUX MmBHUIAKOcTed. Hampukman, po3poOHUKH CHUCTEMU
MOXyYTh fnocsrtu 3aTpuMku ALl y oqun TakT (8 He) 3a monomororo 125-pa3psigHoro
nByxkaHanpbHOro ADC 31 mBuakictio 3664 MSPS. Hannusbpka 3aTpuMKa B CiMEHCTBI
JI03BOJISIE  BUCOKOIIBUIKICHUM IU(PPOBUM KOHTYpaM YIIPaBIiHHA B IIHPOKOMY
CHEKTP1 MPOMHUCIIOBUX CUCTEM OLIBIII TOYHO BIJCTEKYBAaTU Ta pearyBaTH Ha CTPUOKH
HaIlpyTU Ta CTPyMY, M1IBUILYIOUN TOUYHICTh BUMIPIB.

Bucoka mBuakicTh BUOIpKM Ta 1HTerpoBaHl (QyHkuii cimeiictBa ADC3660
JOTIOMAararTh po3poOHUKAM CKOPOTHTH KIJIbKICTh KOMIIOHEHTIB y CBOIX CHCTEMax
3aBJSIKM MEHIIINA CKIaAHOCTI (iIbTpa 3raaKyBaHHs Ha 75%.

Jliteparypa

1. Texas Instruments [Enexrponnuii pecypc]: https://www.ti.com.
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HImadgiii Onena
MmarictpanTtka 1 kypcy IHHI im. FO. M. TloTe6H1
Hayk. kep.: a-p TexH. Hayk, nipod. Kpurceka T.B.

JTOCJLIKEHHS TEXHOJIOI'T OBPOBKHA JAHUX JISI
MPUCTPOIB loT

Ha croroaHimHii JeHb TEXHOJIOTI] IHTEpHET-peUeil aKTUBHO BIPOBAKYIOTHCS
y MOBCAKACHHE KHUTTA Y BUTJISA1 HANPI3HOMAHITHIIINUX TPUCTPOIB.

Hait6inpmn momyssipHUM KOHTPOJIEPOM JJIsl peanizaiii 3aJaHux (QyHKIIH €
ESP8266. Jlocuth moTyxXHU# mpoiecop, 6arato mam'sti, BOyOBaHUN KOHTPOJIEP
WiFi. Ha ESP nyxe nerko cnopyauT IpakTHYHO OY/b-sKY JOMAIIHIO aBTOMAaTHUKY,
IPUUOMY 3 BiJJIaJICHUM KOHTPOJIEM Ta KEPYBAHHSAM 31 cMapT(oHa YM KOMII'IOTEpa.
[Ipuknan Takux HOPUCTPOIB MoOKe OyTH METEOCTaHLisl abo CUCTEMH KOHTPOJIIO
noctymy. OgHa npobsema - st poOOTH 3 TAKUM MPUCTPOEM HE TIIBKU 3 JOMAIIHBOT
Mepexi, a i 3 OyJIb-IKOi TOUKH TIJIaHETH (JIe € JOCTYI JI0 IHTEPHETY), Oy/ie MOTPiOHO
AKUICh CepBep - MOCEPETHUK, KU NpuiiMaTuMe MOBIJOMJIEHHS BiJl MPHUCTPOIO 1
nepenaBatume ix Bam, 1 HaBaku. 3BU4aiiHO, € BapiaHTH 1 IPSIMOTO 3B'A3KY, ajl€ BOHU
CkJafHi B peanmizaiii Tta gopoxkul. [Ipu anamizi nyomiuaux MQTT cepBepiB cBoro
IIPOEKTY MOTPIOHO BpaxoByBaTH psiyi mapamerpiB. Cepell HUX Taki sIK BapTICTh Ta
MOB'A3aHa 3 HEI MIBHJKICTh 00OpOOKM pe3yJbTaTiB Ha cepBepl. Takok BaKIMBUM
apaMeTpoM € TIOCIYTH K1 TponoHyroTh T1 uM 1H MQTT cepsepu.

Cepen yciei pisHOMaHITHOCTI BUAUIsieThes cepBep ThingSpeak [1]. ThingSpeak
JOCTYITHUUN K OE€3KOIITOBHUI CEPBIC JJI1 HEKOMEPLIMHUX HEBEJIMKUX MPOEKTIB (<3
MUIBMOHM MOB1IOMJIEHb Ha pik a00 ~ 8200 moBigomiieHb Ha JieHb). CepBic 103BOJISIE
HAKONMYYBaTH JaHl B CBOIX CXOBHINAX, MICIS YOTO iX MOKHA 3PYYHO MEPETsAaT y
BUDIISIIL TpadikiB. Y TOMY YHCII 1 HA CTOPOHHIX BeO-caiiTax. 3 0COOIMBOCTEH CepBICY
BiH Mae iHTerpamito 3 MatLab Analytics [2]. Ha manuii MOMEHT y O€3KOIITOBHOMY
00JIIKOBOMY 3aIUCl CEPBIC JI03BOJISIE€ CTBOPIOBATH JI0 YOTUPHOX KAHAJIB, Y KOKHOMY
3 KaHaJliB MOKHa 30epiraTtu 10 8 mojiB 3 pisHuMH AaHuMu. Ille B Ge3KomITOBHOMY
00JIIKOBOMY 3aluci iICHYe OfHE OOMEKEHHS - He MOJKHa IMyOJIIKyBaTH JaHl 4acTilie
OJIHOTO pasy Ha 15 cexkyHn (pekoMeHyeThes nay3a B 20 ceKyH), 1e K 0u "3axuct"
BiJ mepeBuieHHs JdiMiTy 8200 moBioMIIeHb Ha JIeHb. € KIIIEHTCHKI IPOrpaMu IS
android, sK1 J03BOJIAIOTH BHUKOPUCTOBYBaTM Ha O€3KOWITOBHIM ocHOBI MatLab
Analytics y pamkax 0a30BUX (QyHKIIM 0OpOOKM MaHUX, 110 JJIs I[iJIeH, HampUKiIai,
METEOCTaHI[I OUIbII HIX J0CTaTHbO. B pamkax MNpoBeNeHHS OUIbII CKJIATHUX
JOCJTIIKEHB 3 00OpOOKHU TaHUX € MOXJIUBICTh 00’ €HATH JIaHl 3 KIJTbKOX KaHasiB. AJe
caMe 1€l cepBic HE J03BOJIsIE KEepyBaTH OO0 ’€KTOM, JJIsi IUX TOTped MOTpiOHO
BUKOPUCTOBYBATH 1HIIII cepBepu, Hanpukiaa, Blynk.

Jliteparypa
1. ThingSpeak for loT Projects [EnexTpoHHuMIA pecypc]:
https://thingspeak.com/.
2. ThingSpeak Support from Desktop MATLAB. [Enexktponnuii pecypc]:
https://www.mathworks.com.
140



CEKIUA «MICBKE BYJAIBHUIITBO TA TOCIHOAAPCTBO,
APXITEKTYPA TA MICTOBY/1TYBAHHA»

AuieB Kampan
ctyneHT 4 kypcy IHHI im. FO. M. [ToTe6H1
Hayk. kep.: kana. TexH. Hayk, noi. docramenko O. M.

3AXO/M 3 NIIBULIEHHS EHEPTETUYHOI
E®PEKTUBHOCTI BY AIBEJIb

3apa3 ckjamaca CuUTyallisd, S5Ka XapaKTepU3ye€TbCs TOCTPUM ACPIIUTOM
MPUPOIHUX EHEPTEeTHUHUX pecypciB B YkpaiHi. CrioxXuBaHHs €HEeprii B CBITI 3aBKIU
WIUIO 32 €KCIMOHEHTHWM 3aKOHOM. KiTBKICTh BHKOPHCTAHOI €HEprii 3pocTae 3a
PaxyHOK BYIJIEBOJIHEBOI CHUPOBUHHU. Y €KOJIOTIYHOMY BIJHOIIEHHI HaWOIbII
e(CKTUBHUM CHEPIOHOCIEM € MPUPOIHHMIA Ta3 [1].

Po3rnsgaioun CTpyKkTypy CIOKMBaHHS IPUPOJHOTO ra3y B YKpaiHi Ta CBITI, TO
B KpaiHax €Bpocoro3y Tra3 CTaHOBUTh 22% BIJ 3arajibHOi  KUIBKOCTI
BUKOPUCTOBYBAaHUX €HEProHOCiiB (OokpiM ra3zy, 1e Hadra, Byruvis, ypas,
BIJTHOBJIIOBAJIbHI pecypcn), B CILIA — 24%, B cBiTi B cepeaqubomy — 21%, HATOMICTD B
VYkpaini — 41%. lle oqun 3 HAWOUIBIIUX CBITOBUX CTPYKTYpPHUX TMOKAa3HHKIB. 3a
nanumMu HAH VYkpainu, BiacHi 3amacu NpUPOJHOTrO razy B YKpaiHl BIJHOCHO
HEBEJIUKI 1 CTAaHOBNATH 3arajgoM | TpaH. M°, 3a yMOBH, IO OyXyTh BpaxoBaHi BCi
pPO3BlJIaHI Ha CHOTOAHIIIHIN J€Hb POJOBHUIIA. YKpaiHa HE € KPaiHOK 3 BEIUKHM
PECYPCHUM MOTEHIIAJIOM 1 HE HaJEXHUTh JO €KOHOMIYHO PO3BUHEHHX KpaiH. Tomy
ICHy€e 3HaUYHMM JqucOalaHC B HApOJHOMY TocnojapcTBl. Bu3HauyHUM 1 OJJHOYACHO
0OMEXYIOUUM €KOHOMIYHUN PO3BUTOK YUHHUKOM € CaM€ €HEPreTUYH1 pecypceH, 1, sK
BUIUIMBAE 3 HABEACHOI CTPYKTypU CIIOXKMBAHHS €HEpropecypcy, B YKpaiHi
CTpaATETIYHO BXJIMBHM PECYPCOM € MPUPOaAHUK ra3 [3].

Haxanb 3apa3 ckiianacsi cuTyailisi, ika BUMara€ TepMiHOBUX TMOIITYKIB MUISX1B
MiHIMI3allli, eKOHOMI3allii crhoxkuBaHHs mnpupoaHoro rasy. Illopoky VYkpaina
BukopuctoBye 70% ra3zy B mpomucioBocti 1 30% iine Ha moTpeOM HaCeleHHS,
tertoenekrporieHTpaii (TELL) 1 Gro1keTHUX yCTaHOB Ta OpraHizailiil.

HeoOximHicTh MiABUIIIEHHS PIBHS €HEPreTUYHOI OE3MEeKH € OJTHUM 3 TOJIOBHUX
3aBJlaHb HAIIO1 JIEp>KaBU HA CY4YaCHOMY €Talli ii COlllaJIbHO- €KOHOMIYHOTO PO3BUTKY.
B ymoBax 3HauHOi 3aJ€KHOCTI €KOHOMIKM YKpaiHU BiJl IMIOPTY €HEPTrOHOCIIB IIeH
HamnpsM Jep>KaBHOT EKOHOMIYHOI MOJIITUKK € HE MEHII BAKJIUBUM, HIXK 301IbIIEHHS
00CAriB BIACHOTO BUI00YTKY (BUPOOHHMIITBA) EHEPTETUUYHUX PECYPCIB.

Enepro3oepexeHHss € HE TUIBKM BHUPIIIAIBHUM, aje W HalJIeleBIIM
JDKEPENIOM 3aJJ0BOJICHHSI MOTPE0 TOCTOapPCHhKOTO KOMILUIEKCY B €HEPTOHOCISNX, apke
MATOMI KaliTajlbHI BUTPATH B EHEPro30epeKeHHS 3HAYHO HIDKYl BiJl BUTpAT Y
301IbIICHHS BUJOOYTKY Ta BUPOOHUIITBA €HEPTOHOCIIB.

3abe3neueHHs] C€HEProe(PEKTUBHICTh JKUTIOBUX OYJiBENb € CTPaTEriYHUM
HAIpsIMKOM PO3BUTKY OyIiBeNbHOI rayiy3i B YKpaiHi Ta €KOHOMIKM B IIJIOMY Ta
BHUMAarae JOTpUMaHHS HACTYTHUX 3aBJaHb:

- CTBOPEHHSI YMOB JUIsl HAOJMKEHHSI €HEPTOEMHOCTI BaJIOBOTO BHYTPIIITHHOTO
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MPOMYKTY YKpaiHU N0 PIBHS PO3BUHYTUX KpaiH Ta CTaHAAPTIB C€BPOIMEHCHKOTO
Coro3y, 3HM)KEHHS pIBHS EHEPrOEMHOCTI BaJOBOTO BHYTPIIIHHOTO MPOAYKTY
npotsirom ctpoky aii Ilporpamu Ha 20% mopiBasiHO 3 2010 pokom (IIOPOKY Ha
3,3%), miaBuIieHHs] €()eKTUBHOCTI BUKOPUCTAHHS MAJIMBHO-CHEPTETUUYHHUX PECYPCIB 1
MOCHJICHHSI KOHKYPEHTOCITPOMOHOCT1 HAIIOHAJIbHOT EKOHOMIKH;

- ONTUMI3allId CTPYKTYpU €HEPreTUYHOro OalaHCy JEep aBU, Y SKOMY YacTKa
€HEProHOCIiB, OTPMMAHUX 3 BIJHOBIIIOBAHUX JIKEPEN €HEprii Ta albTepHATUBHUX
BHJIIB MayiMBa, craHoBuTUME y 2016 pomi He mMeHm sk 10%, muIsIXoM 3MEHIICHHS
YaCTKMA IMIIOPTOBAHMX BHUKOIHUX OPTaHIYHUX BHJIIB EHEPropecypciB, 30Kpema
MIPUPOTHOTO Ta3y, Ta 3aMIMICHHS iX aJbTEPHATUBHUMH BUJAAMH CHEPTrOpECypcCiB, y
TOMY YUCJIi BTOPUHHUMH.

OnauH 3 METOIB JOCATHEHHs MOCTaBJICHUX 3aBJaHb € PO3pOOKa KOMILIEKCHOT
CUCTEeMHM Ta 3/A1MCHEHHA 3axO[IB IIOAO 3MEHIICHHS OOCATYy CHOKHWBaHHS
€HEepropecypcis.

CeKTop JKUTIOBOrO TOCIOJAPCTBA € JIPYTUM IICIIS MPOMHUCIOBOCTI 32 PIBHEM
€HEpProcrokuBaHHs. B  HbOMY TakoXX 30CEpeIKEHUN JApYyTruil  MOTEHINall
eHepro30eperKeHHS.

OanuMm 3 BapiaHTIB  BHUpIIICHHS JIaHOI MpoOsieMH €  30UIBIICHHS
eHeproe(eKTUBHOCTI Oy/1iBeJb Ta CHOPY/I, @ CaM€ 3aCTOCYBaHHS KOMIUJIEKCY 3aXO0/IiB
JUTST MIABHINEHHS TEIUIOI3OJALIMHUX BIIACTUBOCTEH TEINIOI30/ALINHHOI OOOJIOHKHA
Oy/IHMHKIB, a TAKOX MOJICPHI3aIlisl iCHyFOUMX iIHXCHEPHHUX cucTeM [3].

TeopeTnyHOIO Ta METOJOJIOTIYHOK OCHOBOIO POOOTH € HOPMAaTHBHI
MOJIOKEHHSI B Tajy3l TEIUIOI30JIAMil JKUTIOBUX Ta TPOMAJChKHX OyauHKIB [3], a
TAKOX Tpaml BITYM3HAHUX 1 3apyODKHMX BYEHMX Ta NPAKTUKIB 3 TIUTaHb
TEII0130JIALI].

Ax mxepena iHpopMallli BUKOPUCTOBYBAJIMCS 3aKOHOJABYl akTW BepXxoBHOI
Pamu, Vkasu llpesugenta VYkpainu, IlocranoBu Kabinety MiHicTpiB YKpainw,
HOPMAaTUBHI JOKYMEHTH B Taiy3l OymiBHHIITBA, O(iIiiiHI JaHl CTaTHCTHYHOL
3BITHOCTI, p€3yJIbTaTH aBTOPCHKUX JTOCIIIKEHb.

AHani3 HopMaTuBHOI 0a3u B YKpaiHi 3 NMUTaHb TepMOMOJepHizamii [4] Ta
E€HeproayauTy, oKa3as, 10 HOpMaTHBHA 0a3a BUCBITIIOE MPAKTUIHO BC1 MUTAHHS Ta
peryiroe BCI TMPOIECH, TIOB'SI3aHI 3 peaji3alli€l0 MPOEKTIB 3  IiJBHIICHHS
eHeproeeKTUBHOCTI. B TOM ke yac BiAICYTHIHA alTOPUTM BUKOPHUCTAHHS HAsSBHHUX
HOPMAaTHUBHUX JOKYMEHTIB JUIsl 3A1MCHEHHSI IPOLIECY TEPMOMO/IEpHi3allli B LLJIOMY —
BIJI 171€1 IPOEKTY, BUOOPY 00’ €KTIB 10 BUKOHAHHS Oy1BE€IbHO-MOHTaXHUX POOIT.
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Hayxk. kep.: JOKT. TexH. HayK, mpod. banax B. A.

3MIHA OB’€MHO-IVIAHYBAJIBHOI CTPYKTYPHU
MNPOMUCJIOBUX OF’€EKTIB ITPU PEKOHCTPYKIIIT

[TpomucioBi OyniBii 3aJbHOTO TUIY 3a3BUYail € yHIKQIbHUMU Ta CIIOYATKY
MPOEKTYIOTHCS SIK JOMIHAHTH 3a0yJOBH MIANPHUEMCTBA, TOMY IPH PEKOHCTPYKINT
OaxxaHe 30epexeHHs YHIKaIbHOCTI. TOoMy MAOUIIBHI Taki NPUHAOMHU: BUSIBICHHS
TOJIOBHOTO 3ajly MUIAXOM MOpuOYyJOB MEHIIOI BHUCOTH, PO3BUTOK 3a0yJI0OBH SIK
aH(1IaaM 3aJiB, 3MiHa BHYTPIITHEOTO TPOCTOPY 32 JOTIOMOI0I0 BOY/IOB 1 JOJJATKOBHUX
piBHIB. 3MIHM TIapaMeTpPiB BHYTPIIIHBOTO MPOCTOPY MPOMUCIOBUX OyiBelb
MO>KJIMBO BHECTH IUIIXOM BHJIAJICHHS MPOMIXHUX OIOP, 3aMIHOIO a00 JIIKBIJAIIEI0
YaCTUHU MEPEKPUTTIB, BOYJOBOIO aHTPECOIbHUX PiBHIB, Mail/IaHYMKIB TOIIIO.

VYnamtyBaHHs aHTpecoiel — e(PEeKTUBHUN 1HCTPYMEHT pOOOTH 3 MPOCTOPAMHU
IPOMHUCIIOBUX OY/IBEJIb, OCKUIBKHU JIa€ 3MOTY OpraHi3yBaTH MPOCTIP y JiBa Ta OLIbIIE
PiBHI, 1[0 1CTOTHO 30UIbIIIYE KOPUCHY TUIONTY. YJIAIlITYBaHHS aTpiyMiB Ma€ Ha yBasi
PO3MMPEHHS POO0YOTo, 0()ICHOTO MPOCTOPY, Tajiepel YCHIITHO BUKOHYIOTh 3aBJIaHHS
31 CTBOpPEHHS poOOYMX HPOCTOpiB. [[oMOMIKHI Ta ciy:kO0BI NPHUMIIIECHHS, Kl HE
MOTPeOYIOTh BEIMKOI BUCOTH CTENb (TyaJleTH, PO3AATalibHI, MiJCOOKH TOIIO) 3pYYHO
pO3MIIIYBaTH IiJl rajepesMu. BUIbHO po3TamioBaHi BHYTPILIHI BIJKPUTI CXOAM
e(eKTUBHO JOMOBHIOOTH 1HTEp’ep. HacTymHuii cnocid — mpokiafgaHHS BYJIULb Y
BEJIUKOMPOJLOTHUX 1exax. JlemMoHTax TopueBux (acamiB 1 CKIIHHA Jaxy
3a0e3neunTh JOCTYI JCHHOTO CBITJIa JI0 BHYTPIIIHIX MpuMimeHb. KpiM Toro, Take
pillieHHsT HE MPOCcTO e(PEeKTUBHO TpaHcHOpMye BHYTPIIIHIO CTPYKTYpy OymiBii
[UIIXOM MIHIMAQJIBHOTO BTPYYaHHS ¥ TIJIBUINYE HOrO 1HCOJIAIIIO, ajlie€ CTBOPIOE
JI0JIaTKOBO HOBUW TpoOMaJICbkuil mpocTip. Opranizailisi 30BHIIIHIX CXOMIB, SIKI BXKe
ICHYIOTh Ha MPOMHCIOBHX O0’€KTaxX, Tak 1 Ti, 10 NPHOYAOBYIOTHCS, HOJATKOBO
MOXXYTh OyTH BHKOPUCTaHI il (YHKIIOHAJBLHOTO PO3IMIMPEHHS 30HU BYJIHMYHOTO
¢dponty. Taki cxoIu HE MPOCTO aI0Th KOMPOPTHUN NOCTYN y MPUMIIIICHHS BEPXHIX
MOBEPXIB, a i 3a0€3Me4yI0Th MOKJIMBICTh EKCTPEHOI €BaKyallii.

OCHOBHI TPOEKTHI PIMEHHS 3 PEKOHCTPYKIT BUPOOHMYMX OyliBeNb MpPH
3BUYAHIA HanOynoBl: HaAOyJOBYEThCS JPYTrMid TOBEpPX; BIAMITKA MEPEKPUTTS
JPYroro MOBEPXY MPOEKTYETHCS] HA PIBHI ICHYIOUOTO MOKPHUTTS, a TAaKOX BHIIE a0o
HIDKYE WOTO TMO3HAYKW; HAIOYJOBYETHCS MPYTHA TIOBEpPX; ICHYIOYE TOKPUTTS
PEKOHCTPYIOETHCSI B MIKIIOBEPXOBE MEPEKPUTTS; 30UIbLIYEThCS BHCOTA OyiBiIi;
ICHyIOY€ TOKPUTTA JEMOHTYeThCs. llpu He3amexHid HagOymoBi: OyIiBIA
HaZ0y/IOBYETbCA Ha CaMOCTIMHUX OIOpax; iICHYIOUYE MOKPUTTS PEKOHCTPYIOETHCS B
MDKIIOBEPXOBE MEPEKPUTTS; MMO3HAYKA MEPEKPUTTS APYTrOro MOBEPXY MPOEKTYETHCS
Ha PIBHI ICHYIOYOTO MTOKPUTTS a00 HUXKYE HOT0; MO3HAYKa HOBOTO TIEPEKPUTTS BHIIIES
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icHY104OT0 MOKpUTTS. [IpH 3aMiHiI TOKPUTTIB 1 MEPEKPUTTIB 3aMIHIOIOTHCS TUIUTHU 110

JepeB’sHUX a00 MeTaleBUX (epmax 1 Oajkax Ha MOKPUTTS 13 3aJ1i300€TOHHUX a0o
a3001IeMEHTHUX TUTUT 1 mpodHACTHITY.

Bbyka €n1uszaBera

marictpast 1 kypcy IHHI im. FO. M. TloteOHi1

Hayk. xep.: kana. TexH. Hayk, goil. JloopoBonbscbka O. T

BILIMB CTPYKTYPU PO3TALIYBAHHA CIIO’KUBAYIB
HA BY3JI0BI HAIIOPHU Y BOAOITPOBIIHIN MEPEXI

CTpyKTypa po3TalryBaHHs CIOKUBAYiB CYTTEBO BIUIMBAE HA TTOTOKOPO3IMOILT B
MPOMHUCIIOBUX pETioHaxX, SKi MaloTh €HeproemMHi BupoOHuiTBa. Ilimmpuemcrsa
BIUTMBAIOTh HA PEXKUM POOOTH MICHKOTO BOJAOIPOBOAY B pe3yJbTaTi TOTO, MO iX
HABaHTA)KEHHSA Ha CHUCTEMY BOJIONOCTaYaHHs, HE 3MIHIOIOYHCH Ha MPOTA3i 100U, B
HIYHI TOJIMHU 3POCTAE MO BIIHOIIEHHIO IO TOCIOAAPCHhKO-ITUTHOTO BOJOCIIOKUBAHHSI.
3MiHAa yMOB BHUKOPUCTaHHS BOJM Ha TMIAOPUEMCTBI TaKOX BIUIMBAE Ha
MOTOKOPO3MoAUl. TOOTO BY3JIOBI BUTPATH MOXKYTh CYTTEBO 3MIHIOBATHCH IIPH 3MiHi
roCroAapchKO1 AISUTBHOCTI MANPUEMCTB, iX TEPUTOPIATbHOTO MIanyBaHHs. [lutoMuii
OMip OKPEMHUX JIISTHOK MEPEeXkKl 3aJIeKUTh HE TUIbKU Bl TEPMIHY €KCIUTyaTallii, ajie i
3MIHIOETBCA Ha MPOTSI31 100U MPU KOJIMBAaHHI BOJA0P0300piB. JJuHaMika BOJOop0o300piB
CYTT€BO 3MIHIOETHCA MIPU NPOEKTYBAHHI HOBUX KUTJIOBUX MACHBIB.

Hamip HacociB BU3HayaeThes 3a (HOPMYIIor0:

H=1,-Z,+> h,=H%+>h,,

ne 1, — T €30MEeTpUYHA TO3HAYKA B TOYINl MiJKJIIOUYEHHS BOJOBOJIB;, Z, 6 —

mo3HAayKa Bici HacociB; ) h, — cymapHi BTpaTH Hamopy y BOAOBOJax; H. -

reoOMeTpUYHa BUCOTA MiHOMY HACOCIB BIIHOCHO TOYKH MiJKIIOYEHHS BOJOBOIIB JI0
MEpexi.

[Ipu 3a0y70BI MICHKUX PailOHIB OyJWHKaMH 3 OUIBIIOI KIJBKICTIO MOBEPXIB
3MmiHO€eThes H! . OTke, Oy/e 3MIHIOBATHCH 11" €30METPUYHA MMO3HAYKA [7,, TOJOKEHHS

po0040i TOUKH Hacoca 1 po3paxyHKoBa BelinunHa H. KOHTpOJbHI BY3/H € KpUTEPIEM
ONTHUMAJIBHOTO PO3MOALTY TUCKIB B MEPEXKI, B/l IX MICIb PO3TAIllyBaHHS Ta KIJIbKOCTI
3aJIeKUTh €(EKTHBHICTh KEPYHOUOro BIUIMBY Ha MOTOKOpO3moAul. Jns mpuiiHATOl
CXEMU BOJONOCTa4YaHHS Ta BCTAHOBJEHUX PEXHUMIB BOJOCHOKMBAHHS HEMOXKHA
CTBEp/IKYyBaTH, III0 TMPH EKCIUTyaTamii TmapamMeTpu BOJOIPOBIAHOI  Mepexi
3aJIMIIAIOThCS He3MiHHUMH. [litoui HopMatuBu [1] He mepenbadaroTh PO3POOKY
PO3pPaxyHKOBO-TEXHOJOTIYHUX CXEM, L0 BIANOBIIAIOTh (DAKTUYHOMY CTaHy CHUCTEMHU
BOJIONIOCTaYaHHs. BiACYTHICTh TaKUX CXEM YCKJIQAHIOE POBEACHHS PO3PAXYHKIB JUIs
BUOOpPY ONTUMAJIBHOTO PO3MOJAUTY BOAM, BHU3HAYECHHS KUIBKOCTI Ta MICIb
pO3TallyBaHHS KOHTPOJIbHUX BY3/diB. AHaI3 BIUIMBY LHMX (AKTOPIB 103BOJIUTH
BpPaxOBYBATH 3MIHEHHS T1IPaBIIYHUX XapaKTEPUCTUK MEPEXK IMPHU MPOTHO3YBAHHI
MOTOKOPO3MO/LTY B HUX.
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Boaxosa HaraJis
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ITPO CTAH MAJIMX BOJHUX OB’EKTIB

VY Hamiii mocynuiMBiA MICHEBOCTI 3 JaBHIX-JABEH JIIOAM MParHyld CEIUTHUCS
ommkye 10 Boau. Bonma Oyna 1 3aiIMIIAETHCS JHKEPEIIOM KUTTS, TUIBKU 3MIHIOEThCS
CTaBJEHHS 70 Hei 1 He 3aBxkau Ha Kpamie. Ham morytHid [lHimpo mie sKoCh
CIPABJISIETHCS 3 TMOTOKOM CTIYHUX BOJ, SIKI HIOPIYHO CKUJAETHCS YUCICHHUMU
HOIIMPUEMCTBAMH, a  HEBEJIWKI  BOJOWMMH  aOCONIOTHO  0e33axMCHI  mepen
«uBLIIZaIieo». Jlyxke akTyaJbHHMH CbOTOJHI € EKOJOTI4HI TPOOJeMU TaKUX
0aratocTpa)kJadbHUX BOJOIM, 110 ONMMHUIIUCA [TOOJIN3Y MICHKUX Oy1BEIb.

Tak Ha CLOTOAHINIHIN A€Hb MAJTOBUBYEHUMH 3AJIUIIAIOTHCS 03€pa Ta MPUPOIH1
JoKepena BOJA 0. XOpTULA, Xoya 0araro 3 SAKUX AKTUBHO BHUKOPUCTOBYIOTHCS
HAaCeJEHHSAM Ta BIANOYMBAIOUMMU. Y 3B'SI3KY 3 LUMHU OOCTaBUHAMH OYJIO
MpOaHaIi30BaHO XIMIYHUM Ta MIKPOOIOJIOTIYHUN CTaH BOJ MPUPOIHUX JKEPET Ta
03€p OCTPOBa JJIsl BU3HAYECHHSI BIANOBIAHOCTI HOTO CaHITAPHUM HOpMaM.

Osepa posramoBani y [liBneHHi# 3anoBigHIN YacTUHI OCTpoBa. Benukux o3ep
BiciMm: besimenne, Kawm’sue, Ilporniii, [domaxa OcokopoBe, [ 0J0BKiBCBHKE,
[linkpyune, Piummie. 3rigHo 3 icropuunumu (axrtamu, 10 40-X pPOKIB MHHYJIOTO
CTOMTTS o3epa Oynu i3oapoBani Bix Jlainpa. Ilicms 3Benenns Kaxoscwkoi 'EC i
yTBOpeHHs KaXoOBChKOro BOJOCXOBHINA BOJia IOBHICTIO 3allOBHMJIA Il O3epa 1
yTBopuia 6arato HoBuX. [Ipu 1oCHiIKEHHIX CTaHy BOJIOMM OyJI0 BCTAaHOBIICHO, 1110 Y
o3epax Kam'sue, Jlomaxa, [TinkpyuHe koHIIeHTpallist aMoHiiHOTO a3oty y 10-15 pa3sis
BUIlE, HXK y Bojax J[ximpa. L1 x o3epa HailOubLIe 3a0pyAHEH] MIKpOOpPIraHi3MaMH,
3a KUJIBKICTIO KUITKOBUX MAJIMUOK HabaraTo nepeBuiytoth Coli-iHaekc Boj JHimpa:
Tak B o3epi JJomaxa Oyno BusieieHo 100 muH. kmituH Ha 1 1 Boau, [linkpyyHomy —
113 muH. kiTiH Ha 1 71 Boau. YacTKOBO MOTPAIUISIOTh CTIYHI BOAM MPABOOEPEKHOT
yacTUHU Hamoro micra y Crapuit JIHinpo, BHACIiIOK 4oro y Bojgax Craporo pycia
Oyso BusBIeHO y 20 pa3iB OlIble KUITKOBUX MaJIMY0OK, HDK Y Bogax Hosoro /[Hinpa
— 10 25000000 xiituH Ha 1 71 BO/IM!

[Ipuponui mKxepena BOJ pPO3TAIIOBaHI Yy MIBHIYHO-3aXiHIM YacTWHI O.
Xoptuist: Ne3 Ha TepuTOpli KOJUITHROTO 3amopi3bKOro alfOMIHIEBOTO KOMOIHATY;
NeS5, Ne6 — mobnm3y mxepena No3; B3moBxk mimaHoro mispKy Ne7, Ne8, Ne9; npa
JDKepena y BEepXHIN 4acTUHI MIBAECHHOTO CXWy. SIK BUSABHIIOCS, KOPCTKICTh BOAH Y
IUX JDKepenax y 6araTo pasiB MepeBUIIYe KOPCTKICTh Boau B p. JHinpo. Bimomo, 110
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OpU TOCTIHHOMY BXKMBaHHI OPCTKOI BOAM MOXYTh YTBOPIOBATHUCA KaMiHHS B
HUPKaX Ta »XOBYHOMY MIXypi, BiIOYBa€ThCs BIAKIAIEHHS cojiel y cyriobax. Tak
HOCTINHA KOPCTKICTh BOAU Y Jukepeni Ne3, HalimonyasipHIIIOMY Cepel] HaCelIeHHs, Y
13 paziB BuIa, HK y Hap. [{HINpo, a KUIBKICTh KUIIKOBUX MAJIMYOK csArae 3,5 MIH
KJITUH Ha 1 J1 BOaH.

3aHETIOKOEHHSI BUKIIMKAE€ CTaH Malux piyok. Tak skicTe Boau B p. Mokpa
MockoBka ¢GopMyeTbcs T BIUIMBOM Oaratbox (QaktopiB. Ile 3amumikosi
3a0pyJHEHHS BiJ CKUIIB TOOYTOBUX CTIYHMX BOJI, BHUIIYCKH CTOKIB MICHKUMH
MPOMHUCIOBUMH MIANPUEMCTBAMH, BUIIYCKHM MOOYTOBUX CTIYHMX BOJI OYHCHUMU
cnopynamu L{OC-1 ta [IOC-2; ckuganHs B piuKy AOUIOBHX 1 Tajaux Boj. Haitbinpiny
TPUBOTY BUKJIMKA€E BUCOKUH piBEHb 3a0pyAHEHHsS HAQTOMPOIYKTaMH Ta (eHOJIaMHU,
AK1 ToTpamsiioTh Yy Mokpy MockoBky 31 criunuMu Bogamu. Lle mosicHIoeThCsl He
JMIIE CKUJAHHSAM Yy MeXaX MicTa CTIYHUX BOJ, IO MICTATH Taki 3a0pyAHEHHA, a i
TUM, 110 Bojaa p. JHimpo y 2 KM BHIE 3a M. 3amopixoks Mae cepefHi 3a 5 pokiB
dboHoBI 3a0pyaHeHHs ¢eHonoMm, Mmoo mnepeBumytorh [JIK y 5 paziB, a
HadTonponyktamMu — Ha piBHI ['JIK st Bomoilm, 110 BUKOPHCTOBYIOTBHCS MJIs
[IEHTPAJII30BaHOTO BojonocTtadyaHHs. Po3umHeni y Boal (pakiii HamawTh i
HENPUEMHOTO 3amaxy Ta IPUCMaKy, KM HE YCyBAa€TbCA Ha TPAJAMLIMHUX CTAHLISIX
BomoniAroToBku. HadreHoBl kMCIOTH HaAarOTh BOJI HENMPHEMHOTO 3amaxy IMpH iX
KoHIeHTpanii y Boai 0,01 mMr/am®, a 3amax METUIMEPKANTaHy BiJ4yBa€cThCs BXKE IPH
1ioro konuenTpanii y Boai 0,00025 mr/mm3. IIpu oMy 3amax HACTIIBKU CTIMKHMIA, 10
BIH BIJJUYBA€THCS 33 COTHI KJIOMETPIB B1Jl MICIISl BUITYCKY CTIYHUX BOJI Y BOJAOWMHMILE
y MiCILIfIX, JIe HEMa€ KOJHUX O3HAaK 3a0pyAHEHHS HAQTOMPOIyKTaMHU. TaKuM YHHOM,
p. Mokpa MockoBka He Ma€ pe3epBiB I HAIXOIKEHHS (PEHOIB 1 HAPTOMPOIYKTIB 1
CTIYHI1 BOJIM, IO MICTATH LI 3a0pyAHEHHs, HE OBUHHI B HEl CKuAaTUCs. Bucokuii
piBeHb 3a0pyAHEHOCTI Mae piuka Mokpa MoOCKOBKa 1 32 10HAaMH HIKENIO: y HIi
peECTpyBaIUCs KOPOTKOUYACHI PiBHI 3a0pyaHeHHs HikeneM Bix 10 go 70 I'IK.

Hagezneni ¢aktu npo ctaH Maaux BOJOIM € 1€ OAHUM HaraJayBaHHSM IpO Te,
AKUM KpUXKHM € Hallle eKOJIOTIYHe OJiaromoiyyusi, SK BaXJHBO Oepertu i
MIKJIyBAaTUCA MPO HAIIe CEPEJOBHIIE, PO T€, HACKUIBKK MU 3aJISKUMO BiJ HAIIOTO
CTaBJICHHS JIO IPUPOJIH.

I'eamam FOpiii
ctynet 3 kypcy IHHI im. FO. M. TloTe6ni
Hayk. kep.: kana. TexH. Hayk, 1o1. JloopoBosbehka O. T

OIITUMIZALIA YIIPABJIIHHA POBOTOIO BOAOINNPOBIIHUX MEPEXK

EdexTuBHicTh 3a0e3medeHHs BOJOK OYyab-SKOI TOUKM MIChKOI 3a0ya0BH
BU3HAYAETHCS I1"€30METPUYHUMH TMO3HAYKAMH TOBEPXHIi, KA YTBOPIOETHCS, KOJIHU B
KOXHIM BY3JIOBIH TOYIl KOKHOTO KUIbI MOOYIyBaTH I’€30METPUYHI MO3HAUKH 1
Yyepe3 HUX MPOBECTH BIAMOBIAHI TIOMMHU. Burisan noBepxHi popMyeThCs BTpaTamMu
Harmopy B AUISTHKAX MEPEXi, SKI BU3HAUYAIOTHCS J1aMETPOM, MaTepiaioM Tpyo Ta
BUTpaTaMU Ha JIJsSHKaX. BiH HE 3aJIeKUTh Bij BUTLHUX HAMOPIB y BY3J0BUX TOYKAX 1
OMHCYETHCSA (POPMYIIaMHU, SIKI XapaKTepU3yTh PYX BOJU B MEPEXKI, IO € AIHCHUM Ha
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nanuii MmoMeHT. ToOTo, anreOpaiuHa cyma BTpaT y By3JaX MOBHHHA JOPIBHIOBATH
HYJIIO 1 anrebpaiuHa cyma BTpaT HAMopy B JIIHISAX KOXKHOTO KiIbIlS T€K MOBUHHA OYTH
piBHOIO Hymo. KpaifHi TONOKEHHS I1'€30METPUYHOI TIOBEPXHI B MPOCTOPI
BU3HAYAIOTHCS 11’ €30METPUYHOIO MMO3HAYKOIO B TOYIN MiAKIIOYCHHS BOJOBOIIB Ta
HEOOX1IHUM HAropoM Yy HEBHUTIJIHIM TOUYIIl, @ BUCOTHI MOJOKEHHS 111€1 TOBEPXH1 HaJl
BY3JIOBUMHU TOYKaMH MEpEKI — BIILHUMH HalopaMH B HHUX. SIKIIO BUMIPATH BUIbHI
HaTlOpH B YCiX BY3JlaX MEpeXi, TO 1€ OJHO3HAYHO J03BOJISI€ BU3HAYUTH BUTPATH Ha
KOXHIM JUISHII KUTbLIEBOI Mepexi. Ale peajbHO MOXKHA 3aMipUTH HAmopud B
oOMexeH1H KiTbKOCTi By3MiB. Lle mpu3BOAUTH A0 MEBHOI HETOYHOCTI Yy BU3HAYEHHI
K BUTpAT B AUIIHKAX, TaK 1 HaMmopiB y By3iax. O4eBUIHO, IO LI HETOYHICTH Oyze
3aJIeXKATH K BT KIJTBKOCTI TOUYOK BUMIPIOBAHHS, TaK 1 BiI MICIIb X PO3MIIIICHHSI.

Po3srnssnemMo Oynab-sKHil 3 MariCTpadbHUX HANpSMIB B Mepexi, AKU 3’€IHY€
TOYKY MIJAKIIOUYEHHS BOJOBOJIB 3 HEBUTIAHOIO TOYKOIO. SIKIIO IT’€30METpUYHA
no3Hayka B HeBUTAHIN Toulll [y, a M’ e€30MeTprYHa MO3HAYKA Y BY3J11 M1KIIOUYEHHS
BOA0BOIB [11, TO BTpaTu Hamopy Ha KOKHOMY 3 MAariCTpajibHUX HampsMiB OyayTb
AH =11, -1, .3 iH1oro 60Ky

AH:Zml:hi,

Je h,— BTpaTH Hanopy Ha 1-i JUISHII HAOpsIMY, SIKUI pO3TIISIIA€ThCS.

Toni mpu 1HCTpYMEHTaJIbHOMY BHUMIPIOBAHHI HAMOPIB B KOXXHOMY 3 BY3JIB
Oy/Jb-SIKOTO HANpsAMY BUILHUN HaIlip B HEBUT1HIN TOUIl BU3HAYAETHCS 3aJICKHICTIO

H, =11 —Zm:h- -Z

1 H.m.
i=1

Sxio Ha HampsAMy, SKUN PO3TIIANIAE€THCSA, BUKOHYIOTHCS HE BCl BUMIPIOBAHHS
HATMopiB, a TIIBKM 1X YacTHHA, TO HAMIp B HEBUTIAHIM TOYIl BU3HAYAETHCS
3aJIeKHICTIO

m
HH.m.:Hl_ hi_Am—n_Z
=1

Hm.

m
Je > h, — cymapHi BTpaTH HamopiB Ha JiIAHKAaX, Ha SKHX BOHH He
i=1
BHUMIPIOBAJINCH;
A,,, — CyMapHi BTpaTH HAMoOPiB HA IUJITHKAX.

k1o mopiBHATH 00MIBA BUPa3U, MOKHA OTPUMATH

m m
Hl_z i_zn.m.znl_ hi_Am—n_Z
i=1 i=1

H.m.

147



3BIAKHA

ihi =ihi _Am—n’

i=1 i=1

ToOTo, 31 30UIBIIEHHSM KUIBKOCTI BY3JiB, B SIKHX BUMIPIOBAINCH HAIMOPH,
3MEHIITYETHCS MOXJIMBICTh BIUIMBY HAa BUTpPATH B IUISHKaX MEPEXKi Ta Ha HANOpH B
IHIIKX By3Jlax Mepexi. A OTKe MBUIYETHCS TOUYHICTh MPOTHO3Y.

Butpara Ha AuUISHII 1TOB’s3aHa 3 BUTpaTaMU HAMoOpy Ha Hil 3aJICKHICTIO

_ 2
hq - Squ

k1o BUTpaTa Ha AUISHIN 3MIHIOETBCS, TO 11€ IPUBOIUTH J0 BITHOCHOI 3MiHH
BTpaT HANopy Ha Hiil, AKy MOYHa OLIIHUTH CITiBB1IHOIIEHHSIM

Q, _ [h

I
Ql hl
ne Q, — BUTpaTa Ha JUISHII MPU TOYHIN YB s3I MEPEexKi;
Q, — BUTpaTa Ha AUISHII NpU YB’S3I11 3 BpaxyBaHHSAM BIJOMHX HamlopiB B

YacTHUHI BY3JIIB.
[Ipy oIiHII MOXJIMBOI BEJIMYMHM BIIXWICHHS BHUTpPAT IO JUISHIN MOXKHA

CKOpHUCTATHUCA 3aJIEXKHICTIO
hZ 2
K= h—a60 h2 :thk y
1

ne k — koediuieHT 30ypeHHs BUTPAT B AUISHIL;

h, — BTpaTu Hamopy Ha AUISHII NpU CEpeAHIN BUTpATI;

h, — BTpaTH Hamopy Ha AUISHII IPU BUMIPIOBAHHI HAOP1B HA ii KIHIAX.

SIK BUIOHO 3 OCTaHHBOTO BHpa3y, METOJ MPOTHO3YBaHHS 3 BUKOPHCTAHHSAM
BUMIPIOBAHHSI peaJbHUX BTpPAT HAMoOpy OUIbII YyTIWBHM (HAmpUKIad, TpH
BIJIXWJICHHI peaJIbHOI BUTPATH Ha JIJISHII BiJ cepeaHboi Ha 2% BTpaTH HaAMopy Ha
HIl 3pOCTar0Th Maike B 1,5 pasn).

BusnaueHHs: TOTOKOPO3MOILTy B MEpPEKI Ha OCHOBI BUMIPIOBAHHS peajbHUX
BTpaT Ha OKpEeMHX 11 IISHKAX JO3BOJISIE BIJMOBUTHUCH BiJ] IHCTPYMEHTAIBHHX
3aMipiB BUTpPAT BOJAM, ajl€ TOYHICTb NPOTHO3YBaHHS 3aJE€XKHUTh BiJ KUIBKOCTI
KOHTPOJIbHUX BY3JIB 1 CTAaHY BOJOMPOBITHOT MEPEXKI.

148



Jixonasaenko Tumodgii
ctyneHT 4 kypcy IHHI im. FO. M. TloTe6ni
Hayk. kep.: kaHz. TexH. HayK, goil. JloOpoBonbsckka O. T

OCOBJIMBOCTI 3BACTOCYBAHHSA HACOCHOI'O OBJIA/THAHHA
B CUCTEMAX BOJOIIOCTAYAHHAA

Ykpaina mae oOMexeH1 BOJHI Ta 1HIII pecypcH, siki HeoOX1IH1 Ui ii cTanoro
€KOHOMIYHOTO po3BUTKY. CyuacHl 1HXEHEpHI MEpeki MarloTh JOCUTb TPHUBAIUN
TepMiH ekcrutyaramii. Tak y M. 3amopixki TEepMiH €KCILUTyaTtailii BOJOMPOBIIHUX
Mepex T0CUTh TpuBaiuit: 20% Bix 3arajqbHOI MPOTSKHOCTI, sIKa CKIIAJae IPUOIU3HO
2175 km, Oyno nobymoBado y 1940-1960 poxu, 51% — y 1960-1980 poxu; 29% —
micnsg 1980 poxy. Ilpubmuszno 60% wmepex, mo modymoani go 1980 poky, €
aBapiiiHMMM Ta BUMAararoTh 3aMiHH. B 1igoMy no YkpaiHi BTpaTh BOAM € TOJOBHOIO
OPUYUHOIO HEPALIOHAIBHUX BTpAT €JIEKTPOEHEPrii, Kl B CEPEeIHbOMY CKJIAJalOTh
40-50%, a B okpemux Bunaakax Ouibmie 70%. [linBumutu ePeKTUBHICTH POOOTH
CIIPB mict MO)Ha 3a paXyHOK €HEpro30epe:KeHHs Ta €KOHOMIil BOJHHUX PECYpCIB,
10 JJACTh 3MOTY 3eKOHOMUTHU OiibIie 1 mupa. kBT-roa/pik.

JUis KOHTPOJIO TUCKY B CyYaCHHX YMOBaX BHUKOPHUCTOBYIOTb CHCTEMHU
MOHITOPUHTY, sIKI 0a3yloTbCsl Ha BIACIIJKOBYBaHHI JIUHAMIKU HamopiB Yy
KOHTPOJIbHHUX BY3J1aX Ha BOJOMPOBIAHIN Mepexi. [[1s KO)KHOTO KOHTPOJBHOTO By3J1a
JUCIICTYECPOM 3aJIaI0ThCS HANOUIBIII Hi max 1@ HaWMEHIII Hi min HIPUITYCTHUMI
3HAYCHHS THCKY, 3 BCIMYMHOIO SKMX IIOPIBHIOKOTCSA 3aMipeHi 3HAYeHHA H..
Bu3Ha4aroThCs 3HAK Ta TPUBATICTE BIIXHICHb AH. BiJl IPHITyCTHMUX [apaMeTpiB:

AH, =H. —H. >0,
i max

AH.=H. —H. . <0
i i i min

[Tepepo3mnoaia MOTOKIB y MeEpexi 3HAIHCHIOETBCS IUISXOM JIPOCEITIOBAHHS.
3amipHo-perynorodya (QyHKI[ST 3aCyBKM Ha HaIIpHOMY TpPyOONpPOBOJAI HACOCHOI
CTaHIlli 3BOJUTHLCS /10 3MIIIEHHST Po00UO0i TOUKHM (Touka A) Hacocy Bi Q A 10 Qup

1110 BiAMOBiAat0Th ontuMansauM 3HaueHHsM KKJ] Hacocy (puc. 1).
Harmip B poGouiif Touili A BU3HaYA€THCS HACTYITHUMHU 3aJI€KHOCTIMH:

qu—sqbqi =H_+¥5,Qf,

ne H b (GIKTUBHUN MaKCUMabHUI Hamip Hacocy npu Q =0, M;
H, — reomeTpuyHa BUCOTA MiaOMY, M;

Sy (ixTuBHMI omip Hacocy, (¢/1)*M
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ZSiQiz — CyMapHi BTpaTH HAIopy B MEPEexi.

H
H
2
S
5
H 42
I!I_|A — 2
H, KT, KK,
0 9,00
42740 Q

Pucynok 1 — Po6Goui XxapakTepHCTHKH HACOCIB Ta BOJIOBO/IIB

st Toro, mo0O KOMIEHCYBaTH MOKJIMBI TEpenagd Hamopy B Mepexi

(SZQ,%\Z - SlQil) Tpeba BUKOPUCTATU TEXHIYHI MOKJIMBOCTI HACOCHOTO 00JIalHAHHS B

Mexax poOouoi 30HHU (S Take peryntoBaHHS MOKJIMBE, KOJIA Ha

2 2
-S .
#9175 n2)
HACOCHIM CTaHIlli MOKHA 3a0€3MeUYUTH 3aiiBUI HaIIIp.
MOo>JIMBICTh 3MIHEHHSI MOJadyl Ta HAMOPY HAcOCy B MeEkax poOodoi 30HH

XapaKTepU3y€eThCcsl KOE(PILIEHTOM ¢, SKUA BHU3HAYAETHCS XAPAKTEPUCTUKOIO

H=1(Q)-.

H . —H
oo m2 M
Qa1 Qa2
ne H,,,H,, — 3HaueHHS HANoOpy, IO BiANOBiIAIOTHL TPAHMYHUM 3HAYEHHSAM

Al A2
KK nacocy B Mexax pob60o4oi 30HH, M;
Q A1,Q pp — 3HAUCHHSA nojadvl Hacocy, BiAMOBIIHI TpaHUYHUM 3HaueHHIM KKJI

B MeXax pobo4oi 30HH, JI/C.

Bbynu npoanamizoBani TexHiuHi napameTpu 70 TOPU30HTATIBLHUX BIALIEHTPOBUX
HAcociB. 3a pe3yJbTaTaMH TMONEPEAHHOTO0 aHAJI3y ICHYIOUHX XapaKTEePUCTHK
HACOCHOTO 00JIaHAHHS MO0 MOKJIIMBOCTI KOMIIEHCAIlT ICHYIOUHX TEPEeTajiB TUCKY
y Mepexxax OyiuM BHAUIEHI HACTyNHI TPyNHU HACOCIB 3 ypaxyBaHHSM 3HA4YCHHS
KOE(IIIEHTY ¢

A) ¢=0,015-01 TexHIYHI MMapaMeTpu HACOCHOTO OOJIAJIHAHHS III€i TPYyNH
JIO3BOJIAIOTh KOMITEHCYBATH IIEPEMNA]l THUCKY AHi B Mexax Big 3 mo 18,5 m mpu

3MIHEHHI [Ojayl AQi Bix 105 mo 853 n/c, 11e, rOJIOBHUM YHMHOM HACOCH BEIMKOIL

npoxyktusHocTi Big 1000 1o 6300 m3/rox;
b) ¢ =01-0,4 — HacocH i€l TPyNMH XapaKTEePU3YIOThCS 3HAYCHHIMHU AH, = 4-

14,5 m nipu AQi =9,61-137,5 n/c, ue Hacocu npoxykTuBHicTIO 116-800 M3/rox;
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B) ¢=0,4-0,9 — HacocH 11i€i TPyNH JO3BOJISIIOTH KOMIIEHCYBaTH THCK Big 10,5
10 15 m ipu 3mineHHi noaayi Bia 13 go 20 n/c, maroTh npoayktuBHicTh Q = 200-500
Me/ro.

AHali3 TEXHIYHMX MapaMeTpiB HACOCHOTO OOJIaJHAHHS Ja€ MOXKJIUBICTh
BCTAHOBUTH MEXI KOPETYBaHHs II€penajiB TUCKYy Yy Mepexax TO po3poOuTu
METOAMKY JIJIsl OTICPAaTUBHOTO pearyBaHHs Ha iX 3MiHHU.

Iemain CepxpymHi
ctynent 4 kypcy IHHI im. FO. M. [ToTe6H1
Hayxk. kep.: kaHI. TeXH. HayK, Aol. Pocramenko O. M.

PAKTOPH, 1O BIIUBAIOTb HA MIKPOKJ/IIMAT B IPUMIIIEHHI,
AKE MA€ JE®PEKTH OI'OPO/I’KYBAJIBHUX KOHCTPYKIIN

OCHOBHUM TOKA3HUKOM MIKPOKJIIMATy € TEIUIOBOJOTICHUNA pEXUM B
OPUMIIICHHSX, SIKAW OB’ SA3aHUM 3 TETUIOTEXHIYHUMH BJIACTHUBOCTSIMH 3aXHUIIAIOUUX
KOHCTPYKINi [2]. BHyTpilllHE cepeloBHUIE SKUTIOBUX 1 TPOMAJCHKUX OY/lIBENb
(GopMy€eThCs B OCHOBHOMY 3a JIOMIOMOTOIO 3aXHUIIAI0YNX KOHCTPYKIIHN Ta 1HXKEHEPHHUX
npuctpoiB. [lpuifHSITI TpM  TPOEKTyBaHHI  XapaKTEPUCTUKUA  3aXHINAIOYUX
KOHCTPYKU1{A OyAiBedb MiJi TOAWHA €KCIUlyaTalli 3a3HAl0Th 3MIHH, SIK MpPaBUIO, B
ripiury CcTopoHy Ta HaOyBawThb HOBI BiactuBocti [3]. LI BiacTuBOCTI, WIO
Ha3UBAIOThCS €KCIUTyaTalliHUMH MMOKa3HUKAaMH, YTBOPIOIOTh CYKYIHICTh CaHITaApHO-
TITIEHIYHUX, EKOHOMIYHUX 1 €CTEeTUYHHMX XapaKTePUCTUK SKUTIOBOI OymaiBii,
00YMOBJIIOIOTh HOTO SKICTh | MPHUIATHICTH peabHOI KOHCTPYKIII 1O MOAAIbIION
eKCIUTyaTarlii.

ITin jgier0o HaBaHTa)XXEHb, TEIUIOTH, BOJIOTH, COHSYHOI [ii, XIMIYHHX 1
O10JIOTIYHMX areHTiB BiAOYBa€ThCA CTapiHHSA MaTepially, MPOTIKAIOTh 1HIII
MOBUIBHIII TPOIIECH, IO 3MIHIOIOTH BJIACTMBOCTI MaTepiamiB 1 KOHCTpyKii. [licns
BUYEPHAHHS TEPMIHIB CIY>KOM OKPEMHX €JIEMEHTIB BHUHHKAIOTh YIIKOJKEHHS a00
BIJIMOBH, TOOTO BIJIOyBa€ThbCs dYacTKOBa a00 TIOBHA BTpaTa EKCILTyaTalllHHUX
BiacTuBocTel. [Iporiec cTapiHHS OKpEMUX €JIEMEHTIB 1 KOHCTPYKIIIN 3aTATy€ThCsS Ha
0arato JecsTOK, a 1HOJ1 1 COTHI pokiB. ITocTyrnoBe abo OJHOMOMEHTHE MOTIPILIECHHS
TEXHIYHHUX 1 MOB’A3aHUX 3 HUMH EKCIUTyaTal[liHUX MOKA3HUKIB €JIEMEHTIB OyiBii,
1[0 BUKJIMKAETHCA 00'€KTUBHUMHU NMPUYMHAMU a0O0 30BHIIIHIMH JISIMH, Ha3UBAEThCS
¢13uuHuM  3HOCOM. [lopymieHHss yMmoOB ekciulyararii Oy[iBllI B  pe3yjbTaTi
HECBOEYACHUX MOTOYHUX PEMOHTIB MPUCKOPIOE PO3BUTOK (PI3UUHOTO 3HOCY
eJIeMEHTIB Oy/l1Bellb, @ TAKOK MOTIPIIyE MIKPOKIIMAT NPUMIIIEHb [1].

TpimuHad 1 WIJIMHA B OOTOPOJKYBaJbHUX KOHCTPYKIISAX  CHPUSIIOTH
MPOHUKHEHHIO 30BHINIHBOTO TOBITPS B MNpuMimeHHs. Yepe3 HEMUIbHICTh 1
VIIKO/PKEHHS 3aXMCHOTO IIapy KOHCTPYKIIiM BiIOYBa€eThbCs MOMagaHHsT aTMOCHEpHOT
BOJIOTU B OOTOPOKYBaHHS, 110 BUKIMKA€ 3HIKEHHS TEIUIO3aXMCHOI 3/1aTHOCTI
OyniBIIl B XOJOHUH Tiepioa poky. HaciiakaMu 1iboro € TakoX HEBUIIPABIAHO BEIHKI
TETJIOBTPATH 1, IK HACIIJOK, OHWKEHHS TEMIEPATypH SK Ha BHYTPIIIHINA MTOBEPXHI
00rOpOKYBaHHSI, TaK 1 BHYTPIINIHBOTO TMOBITPS NMPHUMIIICHHS. TPIUHU 1 UIUIMHH,
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0 BHUHUKAIOTh Ha CTiHaXx OYAMHKIB IMiJ 4Yac TPHUBAIOl EKCIUTyaTallli, TaKOX
CHOPUSIOTHh MIJBUIIEHHIO IIYMOBOTO (DOHY 3a pPaxyHOK MPOHUKHEHHS BYJIMYHOIO
IyMYy B IPUMIIIICHHSI.

VY KBapTHpax TPUBAJIO EKCITyaTOBAaHUX Oy/aiBelb MOXKE Bi1IOyBaTHUCS 3acTid
MOBITPs, TIOB’S3aHUM SIK 31 3HOCOM BEHTWIIIIIHHUX CHCTEM, TaK 1 31 3HOCOM
3aXUIIAIOYUX KOHCTPYKIIH, CHOPUSIOYUM MOHMKEHHIO TeMIlepaTypu 1 HIIJIBHOCTI
BHYTPIIIIHBOT'O TIOBITPS B XOJOJAHUN TMEpioJl POKy, a OTKe, MOBITpooOMiHy. B
pe3ynbTaTi MOPYLIEHHS TMOBITPOOOMIHY 1 peXuUMy TEMIEpaTypHOi BOJIOTOCTI
NPUMIIIEHHST Ha BHYTPIIIHIX MOBEPXHSIX 30BHINIHIX OOTOPOMKYBaHb KBApTHUP
MOKJIUBO TOSBH IUTICHsBU. HakomudyBaHi B TakuxX OyAiBJIAX MIKIJIMBI PEYOBHHU
HEraTHBHO BIUIMBAIOTh HA OPTraHi3M JIIOUHH.

BusiBieHHsT ~ KOHKPETHHX  MNPUYMH, [0 OOYMOBIIOIOTH  MiJABHUIICHHSA
3a0pyIHIOIOYUX PEUOBUH B MPUMIIIECHHI, BU3HAYEHHS PeaTbHUX CITOCOOIB 3HIKCHHS
iX KOHULEHTpaliid, a OTKE 3MEHIICHHS BIPOTIHOCTI BUHUKHEHHS HETATUBHUX
HACJIIJIKIB, € HaJ[3BUUaHO BAKJIMBOIO MPOOJIEMOIO.

Bumoru n0 piBHA KOM(OPTY KHUTia TMOCTIHHO 3MIHIOIOTHCS 3 PO3BUTKOM
CycnuibCcTBa. 3 MIJBUIIEHHAM BUMOT JIO TEIUIO3aXUCTy OyiBelb PiBEHb TEIIOBOTO
KoM$opTy OyIiBeNb, IO 3HOBY OYAYIOTHCS, BHIIMM, HI)K ITOOY/I0BaHUX KiJIbKa POKIB
tomy [2]. JKutnoBi OymiBmi, 3BeACHI 3 OJAHUM piBHEM KOMQOPTY, 4Yepe3 SKHICh
IIPOMDKOK 4acy, MEpecTaloTh BIAMOBIAATH MOJIMIIEHUM KPHUTEPISIM OI[IHKUA, TOOTO
MOPAJIBHO 3aCTapiBalOTh. 31 30UIBIICHHSAM TEPMIHY €KCIUTyaTauii OyaiBil BHUHUKAE
HEOOXIJTHICTh B IPOTrHO3yBaHHI HETATUBHOI'O BIUIMBY (PI3MUHOTO 1 MOPAJIBHOTO 3HOCY
3aXMIIAI0YMX KOHCTPYKIIN 1 1HXKEHEPHOro yCTaTKyBaHHs OyZiBIl HAa mapameTpH
MIKPOKJIIMATY IpUMIIIEHb [1].

3 PO3BUTKOM 3HOCY 3aXHMINAIOYMX KOHCTPYKUIA SKUTIOBUX OyHdiBeNb
BIJIOYBA€THCS MOPYIICHHS BHYTPIIIHHOTO CEPEOBUIIA MPUMILIEHB, 0 BUKIUKAE Y
monaen BimuytTts guckoMmdopty. [lpaktnuno B ycix OyaumHkax crapoi OyaoBH
(excrimyaroBanux Ouibiie 30 pOKIB) CHOCTEPITA€ThCS BIIXWICHHS IMapaMeTpiB
MIKPOKJIIMATy B TIpIIy CTOPOHY, X04a POOOTH MO YCYHEHHIO BIIMOB 1 MPOBEIACHHIO
PEMOHTIB B LMX OyIMHKaX MNPOBOJATHCS CBOe€yacHO. i MOIIyKYy HEOOX1IHUX
TEXHIYHUX PIIIEHb 1 PallOHAIBHOTO 3a0e3MeUeHHsl MapaMeTpiB BHYTPILIHHOTO
CepeloBHILa CTApUX OYIMHKIB HEOOX1IHO BUSIBUTH 3aJICKHICTh 3MIHM MIKPOKJIIMATy
OPUMILLIEHb Bl PO3BUTKY 3HOCY iX eleMeHTIB. B pesynbrari crapinHs OyaiBmi B
OOTOPOKYBAaHHAX 3'ABIAIOTHCS YIIKO/KEHHS, TPIIMIMHU 1 WIUIMHU, CHPUSIOUI
MPOHUKHEHHIO BOJIOTM B KOHCTPYKIIiIO, MiJBHINEHOI 1H(QIIbTpalii 30BHIITHHOTO
MOBITPS, 3HWKYIOUl TEIUIO3aXHUCHI BJIACTUBOCTI OOTOPOJKYBaHb, 110 € MPUYUHAMHU
MOTIPIIEHHS MIKPOKJIIMATY IPUMIIICHb.

Takum 4MHOM, AJIs TIOLIYKY HEOOXITHUX TEXHIYHUX PIIICHb MO 3a0€3NeUeHHIO
HEOOX1IHMX TapaMeTpiB BHYTPIIIHHOTO CEPEIOBHINA CTapuUX OYJIUHKIB HEOOX1JTHO
BUSIBUTH 3aJIKHICTh 3MIHM MIKPOKJIIMATy NPUMILIEHb BiJ PO3BUTKY 3HOCY iX
€JIEMEHTIB.
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KpaniBka Kapuna
ctynent 4 kypcy IHHI im. FO. M. [ToTe6H1
Hayk. kep.: kana. TexH. Hayk, noi. docramenko O. M.

EHEPTETUYHWA MEHEJ)KMEHT —
HNIABUINEHHA EHEPTOE®EKTUBHOCTI

TouHWii MOHITOPUHT CITOKMBAHHS TEIUIA, CJIICKTPUYHOI €Heprii Ta BOAU B
KOMYHQJIBHUX OYJIBJISIX € OCHOBOIO ISl €(PEKTUBHOTO YIPaBIIHHS €HEpriero. Tomy
MYHIIIUNIATBHUN €HeproMeHepkep abo BIANOBIJAIBHUN 3a €HEProHOCii MOBUHEH
CIIBIIPAIIOBATH 3 BIJIMOBIIAJTLHUM 3a OyIIBJII0 Y BUKOHAHH1 HACTYITHUX 3aBJaHb:

- 301p JaHUX: JIIYUIBHUKH, TIJI0IIA OYy/IiBelb, IHPpacTpyKTypa,;

- KapTyBaHHA JIYWJIbHUKIB (CTBOPEHHS CXEMH E€HEprornocTayaHHs) 3a
JOTIOMOTO0 MPOTPaMHOI0 3a0€3MEeYEHHS JIIs1 MOHITOPUHTY;

- aHaJI13 IT0Ka31B JIIYWILHUKIB,

- CTBOPEHHS CHCTEMAaTUYHUX 3BITIB JJIsl MOJITUYHOTO KEPIBHUIITBA Ta JJIsi
rPOMAaJICHKOCTI.

[Ilo mMo>e 3poOuTH BiAMOBIATBLHUN 3a OY/IIBIIIO:

- PEryJsipHO 3YMTYBaTH MOKA3HUKH JIYUIBHUKIB (IIOJEHHO, IIOTUXHEBO a00
HIOMICSIYHO);

- peryJsipHO MEepEBIPATU TEXHIUHY 1HDpaCTPyKTypy OymiBii;

- y CHIBIpaIll 3 €HeProMeHEeKEPOM BU3HAYUTHU TOTEHIIa]l €KOHOMIi €Heprii
3aBASKA MaJI0O BUTPATHUM 3aXO0JaM;

- BIIPOBAJ[)KyBaTH MaJi0 BUTPATHI 3aX0/IH;

- KOHCYJIbTYBaTH KOPUCTYBaYiB OY/IIBIII 100 MOXJIMBOI €KOHOMIi e€Heprii Ta
BOJIH.

[To3utuBHI edeKTH: €KOHOMISl E€HEpTrii JOCATAEThCS 32 PAXyHOK HEBEIMKUX
3aXO/IB Ta IiJIBUIIEHHS OOI3HAHOCTI KOpuUCTyBauiB. KpiM TOro, BUSBISIOTHCS
ne(eKTH, 0 BUKIUKAIOTh BTPATH, K1 MOKHA YCYHYTH B HAWUKOPOTILI TEPMIHHU.

BianosiznaneHi 3a OyAiBIi MOKYTh 3HU3UTH CIIOKUBAHHS €HEPrii Ta 3arajbHy
SKICTh «CBOIX» OY/iBEb.

CucteMu KOHTPOJIIO Ta PETYJTIOBaHHS OMNaJCHHS HEOOXiTHO PperyJspHO
NepeBipsATH Ha crpaBHICTh. [lapameTpu, Taki SIK TPUBANICTh OMAJCHHS YU KpHUBa
HarpiBy, MOBMHHI OyTH BiAPEryJbOBaHI BIAMNOBIIHO A0 YMOB BUKOPUCTaHHS OYIIBII
Ta 1i 0a30BUX MOKAa3HUKIB. B KiHIIl OMagtoBaIbHOTO MEPIoy, OMaIOBAIbHI CUCTEMHU
0e3 IeHTpaTi30BaHOTO BUPOOJCHHS Trapsdoi BOJM TMOBUHHI OyTH BIJIKJIIOYECHI.
[HaMBiAyansHUNA TETUIOBHM IMYyHKT TOBHMHEH OyTW BinkimodeHui. Lupkymsiiiiai
HACOCH CJIii BAMHKATH BPYYHY, TOJ1 SIK CUCTEMHU YMNPaBIiHHS MOBUHHI MPaIIOBATH.
Cucrema OyJe nmpairoBaTé ONTUMAJIBHO JIMILE TOMA1, KOJIM TEXHIYHE OOCIyrOBYBaHHS
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Ta TIepeBipKa MPOBOIUTUMETHCS PEryisipHO. binbiie Toro, TexHiune 00CIyroByBaHHS
— 1€ XOpolllda MOXJIUBICTb BHUBUUTU PEryJIOBaHHS CHCTEMH Ta OTpPUMATH
KOHCYJIbTAIIIIO MI0JI0 MOXKJIMBUX YIOCKOHAJIEHD Bl €KCIEPTIB.

[Ilo Moe 3poOuTH BiAMOBIAATBHUMN 32 OYIiBIIIO:

- PEryJsipHO MEPEBIPATUA CUCTEMHU KOHTPOIIIO Ta PETYIIOBAHHS,

- 3a0€3MeUYuTH MOHITOPUHT Ta IHIIIIOBAaTH CHUCTEMATHYHI1 TMEPEBIpKA 3
eKCIepTaMu 3 00CITYTOBYIOUOi KOMITaHii;

- BCI€l CHUCTEMHU — pEryJisipHE MPOUYUIICHHS TPyO B OYAIBISIX 3 LIEHTPAIbHUM
OTIAJICHHSIM.

KomdopTauit MleOKJ'IlMaT PUMITIICHHS CTBODIOE  BAIUIMBY YMOBY JLIA
n100po0yTy, 3M0poB’st Ta mpami. Temmeparypa, BOJOTICTh 1 OCOOMCTHH CTaH
BIUTMBAIOTh HA CAMOIOYYTTS JIOJed BcepeauHi npumimenas. [[ns Toro, mo0
mouyBatu cebe go0pe, B MpHUMIMICHHI Mae OyTH «TemmepaTypHuii komdopt». Lle
CTaH, KOJIH JIFOJHM OJTHOYACHO 33/I0BOJICHI TEMIIEPATypPOIO MOBITPS, BOJOTICTIO, PyXOM
MOBITPS Ta TEIUIOBUM BHUIPOMIHIOBAHHSM Yy mpuminieHHi. ®Daktop, Ha sSKUl
BIUTMHYTH HaWJIeriie, — 1€ TeMmreparypa moBiTps. Temmeparypa y NpUMIIIEHHIX
MaKCHUMaJIbHO BILJIMBA€ Ha CHEPreTUYHE CIOXKUBAHHA OY/IBII: I1JBUILECHHSA
TEeMIIepaTypyu Ha OJHMH TpaayC BHUKJIMKae Ha 6% OUIbIIE CIOXUBAHHS TEIJIOBOI
eHeprii. BoyoricTh MoBHHHA BIANOBINATA TEMIIEpaTypi, 00 CTBOPUTH KOMQOPTHI
YMOBH NepeOyBaHHS.

3axoau 3 130J1L11 OrOpOIKYBaJIbHUX KOHCTPYKIIIM Oy/iBIIl MOTPEOYIOTh O1IbIII
TPUBAJIMUX KOHCYJbTAIlA Ta MiaHyBaHHA. OJHAaK, KOMIUIEKCHa MOJEpHi3allis CTiH,
Jaxy Ta MiJBaJly B MOEJHAHHI 3 3aMiHOI0 BIKOH MOXE MPHU3BECTH JO 3HAYHUX
3a01Ia)KeHb, B YKpaiHl Lel moka3Huk iHkonu csrae 70% 1 Oinbiie. Ilpu upomy,
YaCTKOBE — «KJIANTHUKOBE» YTEIJICHHS CTIH MOXE€ MPU3BECTH JO IIe OLIbLINX
mpo0jeM y MaiOyTHROMY, BKJIIOYHO 3 JOJATKOBUMH BUTpAaTaMH HAa BUAAJIICHHS Ta
3aMiHy IILOTO YTEIJICHHA. Y TEeTJICHHS CTeN MiBaly JJIs 3MEHIIIEHHS! BTPAT €HEepTii y
HEOMATIOBAHOMY TiJBaJIl 3a0IaKy€e MpUOIN3HO 5% eHeprii Ha piK, MOKpAIIylouu
KOM(DOPT A1 KOpUCTyBadiB OymiBiIi. YTEIICHHS CTEJ BEPXHBOTO MOBEPXY 3MEHIITY€E
BTpaTH €HEPrii Ha HEeOoMaJltoBaHI MaHcap/l B3UMKY, TOJI SK BIITKY TEIUIO130JISIis
3ano0irae meperpiBaHHIO MPUMIIIEeHb. /{7151 3MEHIIIEHHS €HePTreTUYHUX BTPAT TEIIOr0
MOBITPSI Ta HEKOHTPOJIbOBAHOI 1HQIIBTpAIlll, BaXKJIWBA TEPMETUUYHICTH OyiBII.
JJ1st LIbOTO CIILJ PETYNAPHO MEPEBIPSITH YIIUTHHEHHS BIKOH.

KopuctyBaui OyniBenb moTpeOytoTh cBikoro mnositps. COz, BoasHa mnapa,
AOpiOHMIA MUJT Ta 3aMaXy HAKOMUYYIOThCS B IPUMIIICHH] i TOBUHHI BUXOJUTH Ha30BHI
3a JJOTIOMOTOI0 BEHTWIALIT. UKCTe MOBITPSl Ma€ BaXXJIMBE 3HAUCHHS IS 3I0pOB’S Ta
koMmdopty. OTke, ICHYyIOUl BEHTWISIINHI CUCTEMU MOBUHHI OyTH BIJHOBJICHI Ta
aKTUBOBAaHI, SIKIIO BOHM HEOOXIAHI JIJIi BUKOPUCTaHHS MpuMilleHHs. [[Bepi Ta BikHa
mig  yac poOOTH BEHTWIAIMIMHMX CHCTEM CJiJ 3akpuBaTh. be3 HasiBHHX
BEHTUWJISIIIIMHAN CUCTEM PEryJsipHE MPOBITPIOBAHHS MPUMIIIEHB, OCOOJIHMBO KIACHHUX
KIMHaT B IIKOJIaX, € BUpImadbHUM. HeoOXimHe MakCuMaiabHO KOpPOTKE, aje
IHTEHCUBHE TPOBITPIOBAHHS, B TEPIIY Yepry B3UMKY. SIKIIO I1€¢ MOXKIIMBO, JBEpi
HABMPOTH BIKOH TEX CIIiJT BIIKPUTH.
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ITHHOBANIIHA CKJISTHA YEPENUIIS

Eneprist CoHuist 1aBHO 1iKaBuja JIIOACTBO, ajie HEe OyJia HACTUIbKU BaXKJIMBOIO,
OCKIJIbKH OyJIM JOCTYITHUMH ra3, HapTa Ta eJIeKTPOCHEpris 3a HU3bKUMHU LiHamMu. B
Hall yac Il JOKepesa eHeprii MIJHAJIUCh Y BApTOCTI B JAECATKU pasiB 1 K HIKOJIH
CTOITh BaXJHMBE IUTAHHS B TIOIIYKY aJbTEPHATUBHUX JDKEPENl BUKOPHCTAHHS
€Heprii JJIs MOBCAKAECHHOTO 3a0€3ME€YEeHHs JOMOTIOCIIO1apCTBa.

3BuyaitHo, /st BUKOpucTaHHs eHeprii CoHug moTpiOHI cCOoHsUHI Oartepei, a
HaWKpaluM MICIIEM JIJIsl IXHbOTO PO3TAIlyBaHHs — 1€ TOKPIBJIsA OyIuHKY. B 1ipomy
poIli 3’IBIJIOCH K1JIbKa HOBHHOK MOKPIBJIl, SIK1 TIOEIHYIOTh B OJIHE II1JI€ JIaX 1 COHSAYHI
Oarepei 1, 3Ma€ThCA, 1I€ TIJIBKHU MOYATOK [2].

Hobpe Bigoma ycim dpaza: «Hoe — 1e mo0pe 3a0yte crape» sSK HE MOXKHA
Kparie miaXoAuTh A CKISTHOI uepenuili. He3pakaroun Ha Te, 110 CKJISTHA YEpenunlls
3actocoByBajiacs B Himeyunni B 30 pokax MHUHYJIOrO CTOJITTS, YOMYCh Oarato XTO
BBa)Ka€, IO LIEH BUJI Yepenull 3'iBUBCs y Hac Ha nmoyatky 2000-X pokiB.

Oco0iMBOIO 1I0 YEPEMUII0 BBaXXKaTh MEPII 3a BCE 3a 11 30BHINIHIA BUI, a 3
MPaBUJIBLHO TIOEJHAHUM JTU3aWHEPCHKUM PIICHHSIM MOYKHA CTBOPUTH BHTBIP
MHUCTENTBA. TaKoX BEIMKUM TUTFOCOM BHCTYTIA€ MOKHA BBAXKaTH 11 OCBITJIICHICTD, TIPH
IIbOMY JJOCTaTHbO BUKJIAJICHOTO Y CTEJIl CBOEPITHOTO «BIKHAY.

Jlo TeXHIYHMX XapaKTePUCTUK MOKHA BIIHECTH: Tepioj ekcruryararii Bix 40
POKIB; BaXKKl omaju abo BITPU HE MPEACTAaBJISAIOTH 3arpo3, 00 BOHAa BUKOHAHA 3
PO3KAPEHOTO CKJIa; Bara aHajoriyHa KepaMiuHId yepenwuili; JoOpe CTHUKYEThCS 3
KEepaMIYHOIO YEPETHIICIO, 3a0e3MeUy0Yr OTHOPIIHICTh MIOBEPXHI.

CxuisiHa Yepernuilsi — BUTOTOBJIEHA 3 YIapOCTINKOTO CKJla, Ma€ Bary KepaMigyHO1
(TTIUHSAHO1) Yepenulll, aje MpU oMY MPOIMYCKaE qyKe 6arato KOPUCHOTO COHSIIHOTO
CBITJIa Y BHYTPIIIHII MPOCTIp aOCOIIOTHO OE3KOIITOBHO. SIK 3aMeBHIOIOTH (axiBIl 3
acTpod13UKH, 3amacy COHSYHOI €Heprii OUIBII HIK JOCTaTHHO 1 MOTO BUCTAYUTh Ha
HacTynHi 10 mipa. pokis.

Sx mpamioe ckisHa depenuig? s kpamux pe3ynabTaTiB OyIWHOK CHiA
NPOEKTyBaTH TaKMM YWHOM, OO Jax SKOMOTa JOBIIE 332 YacoM 1 HalsCKpaBilie
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OCBITIIIOBAJIO COHIE. YUepemnuirio 31 Ckia YKIaJal0Th HA HEWIOH TUIBKHM YOPHOTO
KOJILOPY M1 HEOOXITHUM KyTOM-Ba)KJIUBO, 11100 MPOMEH1 MPOXOJIUIIN Yepe3 CKJIIOo, a
HE CKOJB3WIM 3 HBOTO. HeHIoH YopHOro KOJbOpYy IMOIJIMHAE MPOMEHI 1 BOHH,
IIPOXOSYN KPi3b MPO30pPE CKJIO, HArpiBaloTh MOTIK MOBITPS MMija MOKpiBier. Take
MOBITPSI HACKUIBKHM rapsde, 10 37aTHE OO0IrpiTH yBech OYIMHOK. 3a JIOIMOMOTOIO
aKyMYJISITOPHOTO 0Oaka HarpitTe MOBITPS MIAKIIOYAETHCS A0 I1CHYHOYOI CHCTEMHU
omajieHHs1 Ta rapsiuoi Boau. HarpiBy Boau 3a CBITJIOBUN JA€HBb OUIBII HIXK JOCTAaTHBO,
06 Tero 1 KoM(pOpPTHO BiAUyBaTH cedOe B HIYHUH Yac.

[lepeBaramu CKJISTHOT YepeIuIll MOKHA BBAKATH:

- IaX YKJIaJICHUW CKIITHOIO YEPETHIICIO Ma€e TUBOBHKHY Kpacy;

- MOHTa)X TOYHO TAaKH ke 5K 1 yKJIaJaHHs KepaMiuHO1 YeperHili;

- KOMOIHYBaHHS CKJISHOI uyepenuiui 3 OyAb-SIKUMHU I1HIIMMH BHJIaMHU
MOKPIBEJIBHUX MaTepiaiiB AJsi CTBOPEHHS OPUT1HATIBHOTO CTUIIIO;

- TeIUIa, sIKa BUPOOJIIE€ Taka cucTeMa OUTbII HIXK JOCTaTHhO, BOHA IMiIXOJUTh
HaBITh JJISl IBHIYHUX PETIOHIB 3 JIy’)KE€ CYBOPUMH 3UMAaAMH.

CkisHI TOKpIBII MIAXOAATH JUISI BCIX BHJIB OyJAMHKIB — IIKOJH, OQICHI
OyaiBJIl, MpUBATHI KOTEIXK1, Kade 1 T.1I., MOXKHA TTOOYAyBaTU HOBY OYIBIIIO 3 TAKOIO
MOKPIBJICI0 a00 PEKOHCTPYBATU CTapy MOKPIBIIIO, 3a0€3MEUMBIINA HAWHUKY1 BUTPATU
Ha OOIrpiB; y 3aCHIDKEHI MEepiOu CKISHUN JaXx HEe BHUMara€ OYMINEHHS, CHIT, IO
HIITPIBAETHCS 3HU3Y, CIIOB3a€ 0€3 3aCTOCYBAaHHS JIOJACHKHUX 3yCHIIb; 1€ PIIIECHHS €
y’)K€ BUTIIHUM JUIs CUIBCBKOTO TOCHOJapCTBa 1 MNpuUBaTHUX ¢epM; cucrema
e(eKTUBHA TPOTITOM YChOIO POKY, TaKOX Yy HIYHMI 4Yac 3-3a HOro 37aTHOCTI
30epiraTH TEIUIO B 130JIbOBAHUX LIApax MOBITPS MK YEPEMULEIO 1 HEMIIOHOM.

BHCHOBOK: CKJISiHA 4Yepenuilsl KOIUTYE AaHAJOrIYHO KepaMidHIi uepenui,
HIYUM HE yCTYIIa€ CBOIM aHAJIOTaM Ta BXE€ ChOTOJIHI TOTOBA 10 MOHTaXYy. [Ipu mipomy
YVKJIQJJaHHSI YEpenuIll 3alMIIA€ThCsl AHAJIOTIYHUM 1 JaX 3 TaKoi 4Yepemnuill Mae
JTUBOB)KHUH 1 OPUTIHAIBHUHN BH/I.
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MICTOBYJIBHUI AHAJII3 POSMIIIEHHA T'OTEJIEN
Y INTAHYBAJIBHIN CTPYKTYPI MICT

['oTenbHI KOMIUIEKCH € CKJIAJIHUMH, YaCTO YHIKaIbHUMHU CIIOPYIaMH, TOMY iX
PO3MIIIICHHSI B IUIAHYBAJIBbHIA CTPYKTypl MicTa € BIANOBIAAIBHUM IPOIECOM.
OyHKI[IOHATbHE TPU3HAYEHHS TOTEJIB ICTOTHO BIUIMBA€ HA iXHE PO3TAIIyBaHHS B
IJIaHyBaJbHIM CTPYKTYpP1 MiCTa.

MictoOyaiBHMI aHalli3 PO3MIIIEHHS TOTENIB Y IUIaHYBaJbHIM CTPYKTYpi
BEJIMKUX Ta HAMOUIBIINX MICT JO3BOJISE€ BUAUIUTH KiJIbKa XapaKTEPHHUX MPUHOMIB X
pO3TaIlyBaHHS:

- Y LIEHTPI MICTa;

- Ha TEPUTOPISX, 110 MPHIATAIOTH JI0 TICHTPA;

- Y IEHTPI JKUTIOBUX PAOHIB 1 MIKPOPaOHIB;

- Ha MEXI MICTa;

- 32 M&XaMH MiCTa.

['oTenpHl KOMIUIEKCH SIBJISIOTH COOOK0 CKJI[HI, HaW4yacTille YHIKaJIbHI
CHOpPYAM. IXHE pO3MIIIEHHA B IUIAHYBAJIbHIA CTPYKTYpl MICTa € CKJIQJAHUM 1
BIJIMOBIATBHUM TporlecoM. Bulip JUISSHKA JJis8  pO3TallyBaHHS TOTEIBHOTO
KOMIUJIEKCY BU3HAYA€ThCA OaraThma akTopamu.

HinsHka, 1m0 oOupaerbcss il  OyAIBHUITBA TOTEIBHOTO KOMILIEKCY,
HacaMmIiepe/l MOBUHHA MATH JIOCTATHIO IUJIOILY TEPUTOPIi 3 ypaxyBaHHSAM crienudiku
eKCIUTyaTaIlii TOTeJIbHOr0 KOMILIEKCY 1 Horo MicTkocTi. baxkano, mo0 muistHka mMaiia
IPSIMOKYTHY (popMy 1 HE OUIBII HIXK 13 IBOX CTOPIH Oysia 0OMexeHa MariCTpaIbHUMHU
ByJMIsIMU. HenomisisHe po3TallyBaHHS TOTEIBHUX KOMIUICKCIB Ha JUISHKAxX 3
TOCTPUMH KyTaMHU, 110 YCKJIQHHUTH MPOIIEC MPOSKTYBAHHS 1 OyIBHUIITBA TOTEITIO.

[Tnoma minsSHKE BU3HAYAETHCS 3aBIAaHHSM Ha MPOCKTYBAHHS a00 MPOEKTOM 3
ypaxyBaHHSAM  yMOB  PO3MIIIEHHS,  XapaKTepy  MICBKOTO  CEPEIOBHIIA,
(yHKUIOHATBHOTO cKiaay 1 karteropii rotemB. [Ipu mnpoekTyBaHHI TOTENIB 1
rOTEJIbHUX KOMIUIEKCIB (KpIM MOTENIB) iX IUISSHKH PEKOMEHYEThCS PO3MIILYBaTH B
MIMIOX1AHIN TOCSHKHOCTI Bijl CTaHIii MeTpomnoiiTeny (B paaiyci 700 M) abo 3ynmuHOK
rpoMajgcekoro TpancmopTy (B paaiyci 300-500 wm). Kpim Toro, mns ciyxowu
MOCTaYaHHA YHUCIECHHUX PI3HOMAHITHUX TPyH MPUMIIIEHb TOTEN0 (pecTopaHu,
TOPTIB/IS) Ma€ OyTH CTBOPCHHH IIIHUN PSJ CTHCIIaAJbHUX JTOMOMDKHHUX 1 CKIIAQJIChKUX
30H, IO BHUMAararTh 1HIWBIIYyaJbHOTO MIiAI31y BaHTAXKHOTO TPAHCIOPTY Ta
opranizaiii He3aJeXHOT0 IXHHOTO 3aBAHTAKCHHS, PO3BAHTAKCHHS, 30epiraHHs
TOBapIB.

Jo  nmuisHOK  JJisi  pO3TalllyBaHHS  TOTENIB  CJIA  NPEa'saBiIsSTH U
apXITEeKTYpHOJAHAIMA(PTHI KPUTEPIi: HASBHICTh O3CJICHEHHS, BOJHUX ITOBEPXOHB,
penvedy. baxkano, mo0 mopyd 3 rorejaemM po3TallOBYBaBCs Mapk, caj ado ckBep. Y
CKJIaJll IIJITHKY TTOBUHHI OYTHU nepen0ayeHi:

- o0yamrToBaHi MalWJaHYUKH TEpe]l BXOJAaMHU B MPUMILIEHHS TPOMAaJChKOro 1
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)KUTIOBOTO TpU3HAa4YeHHs (3 po3paxyHKy He wmenme 0,25 M? Ha OIHOIO

IPOKUBAIOYOT0);

- MalJTaHYMKH JJIS CTOSTHKM aBTOMOOLIIIB;

- MalJaHYUKH JIJI1 TUMYAaCOBOTO TapKyBaHHS aBTOMOO1IIB Ta aBTOOYCIB;

- BHYTPIIIHI HACKPi3HI MPOI3aU, MiJ 1341 10 TOJOBHOTO Ta 1HIIUX BXOJIB 0
roTeNo, B’i3au B MiA3eMHI rapaxi abo CTOSHKM (IIMpUHOK 7 M IIpHU
JIBOCTOPOHHBOMY PYCl);

- Trocmojapchka 30HA, 130JbOBaHA BiJ 30HUM TOCTEH, 3 TPOI3AOM IS
BaHTAXHOT'O TPAHCHOPTY IIUPUHOIO HE MEHIIE 4,5 M 1 3 TOBOPOTHOIO Ma/IaHYHMKOM
po3mipoMm He MeHme 12 x 12 M, 3 ma’i3gaMu  aBTOTPAHCIOPTY [0
PO3BaHTAXYBAIbHUX MailIaHYMKIB 1 ieOapKaepam.

Po3ranryBaHHsl TOTENiB Ha TEpUTOpli MICTa BH3HAYAETHCA B CKiIaal abo Ha
mifcTaBl ['eHepanbHOro MJaHy PO3BUTKY MiCTa, MICTOOYAIBHUX IUJIaHIB PO3BUTKY
TEPUTOPIN aAMIHICTPATUBHUX PaliOHIB, TPOEKTIB IJIAHYBaHHS TEPUTOPIi MicCTa.

[Ipu npoekTyBaHHI IJIaHyBaHHS 1 3a0y0BH T'OTEINIB CJIiJl JOTPUMYBATHUCS:

- IHTEGHCUBHICTh  BUKOPUCTAHHA  TepuTopii, audepeHIiioBany IS
IEHTPAJIBHOTO Sijpa MICTa, MICBKMX BY3JB, MPWIETJIOi JO MaricTpajibHOl 1
MDKMAaricTpaJibHUX TEPUTOPIH;

- KUIbKICHE CITIBBIJTHOIIEHHS TEPUTOPiN a00 HOoHIY pi3HOTO (PYHKI[IOHAIBHOTO
npU3HAYEHHS, BIAMOBIIHE QYHKIIIOHATIBHO — MJIAHYBAJILHOTO YTBOPEHHS,;

- BUMOT'M OXOPOHHU NaM'AATOK 1CTOPii Ta KyJbTYpH, 30€peKEHHSI ICTOPUUHOTO
IJIaHyBaHHS 1 3a0y/10BH;

- BIUMOTH OXOPOHH HABKOJHIIHBOTO CEpPEJOBHINA 1 TEPUTOPIH MPUPOIHOTO
komruiekey (I1K);

- CaHITAPHO-TIT€HIYHI HOPMH 1 BUMOTH TIOKEKHOT O€3IEKH.

Ha apxiTekTypHO-IJIaHyBaJIbHY KOMIIO3MIIIIO TOTEIIB BIUIMBAIOTH YMOBH 1X
po3TalryBaHHs B MIChbKIA 3a0y/0Bi, B 3aMICBKHX 30HaX BIAMOYUHKY 1 TypHU3MY,
CHeI1ai30BaHUX CHOPTUBHO-0370POBYMX paiioHax. OcoOyMBe 3HAYCHHS HAA€THCSA
M1CTOOY/IIBHIM PO3MIIIEHHIO TOTEIIO.

ApPXITEKTypHO-TIPOCTOPOBA ~ OpTraHi3aiis  TrOTeliB  MHIANOPSIKOBYETHCS:
3aKOHOMIPHOCTSIM  (DOpMYBaHHS CTaJIMX MICTOOYJIBHUX YTBOPEHb, BUMOTaM
TOTENBHUX  ONEpaTopiB, (PYHKIIOHATHPHOMY KOMIUIEKCY TOTeN0. [ 0JIOBHOIO
apXITEKTYPHO-XY/I0KHBOIO 337]a4€i0 B OYJIIBHUIITBI HOBOT'O TOTEIHHOTO 00’ €KTY UM
PEKOHCTPYKI[li WOro B ICTOPUYHOMY CEpEIOBHII € 30epekeHHs o0pa3y CTajoro
CepeOBHIIIA.

Jlireparypa

1. IIpoexTyBanus rorenis : HaB4. oci0. Kuis: KHTEY, 2012. 340 c.

2. JIBH b.1-1-22:2017. Cxnan Ta 3MICT IUIaHy 30HYyBaHHS Teputopii. [UnHHUI
Bix 2018-01-08]. Kui: MinperionOyn Ykpainu, 2018. 22 c. (HamionansHi cTangaptu
VYkpainn).

3. 3akon VYxkpainm Big 17.02.2011 Ne 3038-VI «IIpo perymtoBaHHs
MICTOOY/IIBHOI JiSTTEHOCTI.
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JInTBuHeHko BikTopis
ctynet 2 kypey IHHI im. FO. M. TToTe6H1
Hayk. kep.: kana. TexH. Hayk, noi. docramenko O. M.

IHHOBALIHI TEXHOJIOTTI B BYAIBHULITBI

[nHOBAaIIT B OyAIBHUIITBI IIBUIKO MPOTPECYIOThH, 1 3apa3 rajly3b Ma€e BEJIMUC3HY
KUTBKICTh PECYPCIB ISl PO3BUTKY TEXHOJOT1H OyIiBHHUIITBA.

Hikomu wHe Oyno OUIBII 3aXOIUIIOIOYOr0 dacy, MmoO0 OyTH YacTHHOIO
OyxaiBenbHOI 1HAYCTpii. OCKIIBKM BiH MPOJOBXKYE 3MIHIOBATUCS MPUCKOPEHUMU
TEeMIIaMU, IHHOBAIlli TPU3BEAYTh 0 1€ O1IbIIe PO3POOOK 1 TOCSITHEHb.

1. MammunHe HaB4YaHHA i poOOYMX TMpoleciB OyAiBHUIITBA. Tpu HaWOLIbII
3HAYyII chepyr ONTUMI30BAaHUX POOOYUX MPOIECIB OyMIBHUIITBA — 1€ KOMYHIKaIIis,
JaHi Ta mpo3opicTh. Lle mosjermnrye 1o0CcArHEHHs YCIIXYy B YCIX TPhOX MUX cdepax, 1o
OPU3BOJIUTSH /10 MIABUILEHHS IPOAYKTUBHOCTI Ta MIPUOYTKY.

MaivHHe HaBYaHHS TaKOX JonoMarae OyJIBeIbHUKAaM ONTHUMI3yBaTH CBOI
pobGoui mporeck Ta nOpuiimMath  pimieHHA. [IporHO3Ha aHaNmITHKA — IIBUAKO
3aKpIIUTIOETBCS. B 0a30BOMY Ha0Opl TEXHOJOTIYHUX I1HCTPYMEHTIB OYiBEIbHOI
rajny3i. BUKoprcToBytoUM MOTOYHI Ta ICTOPUYHI JIaHi, a TAKOX MAalllMHHE HaBYaHHS,
KOMITIaHii MOXYTh POOUTH MPOTHO3M MO0 MaOyTHIX pe3ynbrariB. Lli mpornosu
MOTIM MO’KHa BUKOPUCTOBYBATH ISl MPUUHATTS OUIbII OOIPYHTOBaHUX PIIIEHb 1
CTpaTerii HACTYITHUX KPOKIB.

Po3ymH1 mnanu Pype BUKOPUCTOBYIOTH IITYYHHI 1HTENEKT AJI KEPYBAHHS
OCHOBHMMH OYJIIBEJIbHUMH JOKYMEHTaMH, BKJIIOYAIOYM KHUTH croeuu@ikamii Tta
MO/IaH1 IOKYMEHTH.

2. [Iporpamue 3a0e3neueHHs sl yIPaBIiHHS pecypcaMu Ta poO0Y0I0 CHIIOHO.
VYnopaBniHHA pecypcaMu Ta poOOYOI0 CHIJIOI0 € BEIUYE3HUMH BUTpaTaMu AJis
OyniBenbHUX KoMIlaHii. EdexTuBHE ympaBiaiHHS MEPCOHATIOM MOXE JOTOMOITH
KOMIIaHIsSIM TATpUMYBaTH O6e3nepediitHy poOoTy, ONTUMI3yBaTH PO3IOILIT PECypCiB 1
YHUKHYTH HECIIO/IIBAHUX BUTPAT, a TAKOXK 3aTPUMOK.

CporojiHi Bce OUIbIIIEe KOMIaHIN 3BEPTAIOTHCS IO MPOTPaMHUX MIaTHOPM, 11100
3a0e3neunTr OUThIN eheKTUBHY Ta €EeKTHUBHY aHAJITUKY JJIsi CBOIX CITIBPOOITHHKIB,
He3aJIeKHO BlJ TOTO, UM BOHH B1AJAJIEH], HA MICI[I, BEJIUKI UM Mall.

KoHcTpykuiiiHi 1HHOBalii B PIMIEHHSAX Uil YOPABIIHHS POOOYOI0 CHIIOKO
BKJIFOYAIOTh MPOTHO3HE BIJICTEKEHHS, IPOrHO3yBaHHs Ta MOOUIBHI iHTepdeiicu. Lli
pIIEHHS! yCYBalOTh 0araTo py4HUX MPOLECIB, SIKI CYMPOBOJKYIOTHCS IJIAHYBAHHAM
pecypciB.

3. Hacrynna xBunst 3D-apyky. 3a yMOBH NpaBUIIBHOL CTpATErii BIPOBAIHKEHHS
— 1 IEBHOT'O TBOPYOTO MUCIEHHS — 3D-1pyK MOXke AOMOMOITH MPUCKOPUTH MTPOEKTH,
3poOUTH MaTepiay JOCTYIHIIINMH Ta I03BOJUTH CTBOPIOBATH KPACHBI TU3aHU.

o crocyeThcs BapiaHTIB BUKOPUCTaHHS, B MOXxeTe 3D-IpyKyBaTu e1eMeHTH
IU3aiiHy, SK-0T (acamu, MO0 3poduTn ix OUTBII CKIAJHUMH Ta JAeTanbHUMHU. 3D-
JIPYK TaKOX MOXXHA BUKOPUCTOBYBATH JUIsl IPYKY JA€TalIel, MpUIaaas Ta MeOJIiB st
Bamioi OyxiBmi. Ile 0coO0aMBO KOPHCHO, KOJIM BH MAae€Te CIpaBy 3 HECTAdYero
MoCTavyaHHs a00 KOJIM BM TPAIIOETE Yy BiAJIaJeHOMY paiioHi. 3amicTh TOro, miob
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YeKaTH TIKHSAMU YH MICSISIMU Ha MOTPiOH1 BaM MaTepiaiu, BU MOXKETE HaApyKyBaTu
iX MIPOTATOM KIJILKOX TOJIMH YU JTHIB.

4. AR, VR ta MeragcecBit. Bci mu uynu npo BipTyanbHy peanbHicTh (VR) i
nornoBHeHY peanbHICTh (AR). VR moBHICTIO 3aHyproe Hac y mudpouii cBiT, a AR
OPUHOCUTHh IUGPOBI €IEMEHTH B HAIlle OTOYECHHS B PEXKHUMI PEaJbHOro dacy.
3aHyproroua pealibHICTh 00’ €IHY€ 111 Bl cepu B OJIUH CBIT — OCh TYT 1 3 SBIISETHCS
METaBCECBIT.

MertaBcecBiT — 11e itepaiis [HTepHeTy, sKa 103BOJII€ KOPUCTYBayaM BiIUyTH
Horo sk peandbHHI CBIT. Lle cTamo MOXIMBHUM 3a JOTOMOTOIO TaKUX TaJXKETIB, SIK
okymsapu AR 1 rapuitypu VR. Ili mpuctpoi, sk nosicatoe The Wild, no3Bomstors
METaBCECBITY MepeMmilryBaTu «BMicT 3 IHTepHery B 3D-3aHyproroui cepenoBuiia,
SKUMHA MOXYTh JIJTUTHUCS Ta B3aEMOJISATA 3 KITbKOMa KOPHUCTyBa4amH (4YacTo
npuiiMaroun (i3uuHy GopMy SK aBaTapm)».

3aHyproBaHa pealbHICTh NPUHOCUTH peajbHl TepeBaru MiAIPUEMCTBAM,
OCOOJIMBO THUM, SIKI TOKJIAJAIOThCS HAa MIDKBIIOMYY CIIBOPAIIO JUIsi BUKOHAHHS
3aBAaHb. lle 103BoJiss€e KOMaHIaM «3yCTpI4aTW» y METaBCECBITi, 1100 BOHH MOTJIH
B3aEMOJIIATU y OaratoMy BIPTyaJbHOMY CEpEIOBHIII, IO HEMOXIHUBO, KOJIU BU
nepedyBaeTe 3a eKpaHOM KOMIT FOTEpA.

5. Ilo-cnpaxHbOoMy TOB’si3aHe OyAIBHUIITBO. byAiBenbH1 KOMIIaHii 4acTo
MaloTh crpaBy 3 iHQopMaliiHUMH OyHKepaMu Ta TanepoBuMu mporecamu. L1
MpoOJIEMU MOCUITIOIOTHCS Yepe3 BEJIMUYE3HI 00CITU JaHUX 1 PECYpCiB, SIKI CKIIAJAI0Th
rany3b. 1100 3arikaBieHi CTOPOHM €(PEKTHUBHO TMpalfoBald HAJ MPOCKTAMH, iM
NMoTpiOHA MIIHA OCHOBA, €IMHE JuKkepeno icTunu. llelt dynaaMmeHT MoxkHa OyayBaTu
Ta MIATPUMYBATH 3a AOIOMOTOI0 MOB’s13aHO1 KOHCTPYKIIi. [[iKII04eHa KOHCTPYKIis
MPUPIBHIOETbCS [0 IHTETPOBAHUX 1 IMOB’SI3aHMX JaHUX, POOOYMX TPOLECIB 1
TexHoJorid. Bin 00’eqnye i1H(popmaliito, mpouecd Ta JOAed B OJHE 3arajibHe
cepenoBuile AaHuX. Bin 3a6e3neuye edeKTUBHE MPUMHSITTS pIllIeHb, HE3aJIEKHO Bijl
TOTO, 4Yd BiIOYBAIOThCS BOHM MiJ 4Yac IIOJECHHUX ofepalriid abo K YacThHA
JIOBrOCTPOKOBOTO CTPATETIYHOrO TiaHy. (s koMmaHii, siki A1MCHO XO4yTh HAlaTu
CBOIM JIFOJISIM MO>KJIMBICTh MPUIMATH HaWOLIBII OOTPYHTOBAHI PIIICHHS], TIOB’sI3aHE
OYIIBHUIITBO € BiATOBIIIO.

6. Po3mmpeHi 1HCTpYMEHTH 3J1bOTY Ta OIIHKH. CydacHi pillieHHS JUIs 37IbOTY U
OI[IHKU TPAIIOIOTh y XMapi, al0Th 3MOTY TMEPerisiiaTi CTaBKU W KepyBaTU HUMH 3
Oynb-sikoro wicus. [li 1HCTpyMEHTH TakoX JOoNoMararoTh 00’€HaTH JaHl Ta
KOMaHJIM Ha OAHIM TmatgopMi, L0 CHOpHUSE Kpallii coiBmpami. A 3aBAsSKd
apromaTtuzauii Ta 3D-Bizyanizalii BU MOXETE MpaIlOBATH IMIBHUJIIE, CTBOPIOBATU
KOHKYPEHTOCIPOMO>KH1 CTaBKU Ta B KIHIIEBOMY I1JICYMKY BUTpaBaTH Oijibllie poOOTH.

Autodesk Takeoff € ogHUM 13 KOpPHCHMX IHCTPYMEHTIB [IJIi CTBOPEHHS
KOHKYPEHTOCTIPOMOXXHUX CTAaBOK Ha OCHOBI TOYHUX OIIHOK. [HIIUN 1HCTPYMEHT,
BuildingConnected, mentpanizye BCIO AiSUIBHICTD IOJAO CTAaBOK 1 TPOMOHYE
THCTPYMEHTH JIJIsl CIIIIILHOT POOOTH, SIK-OT CHUTBHI KaJleHaapi, o0 JOMOMOTTH Ballii
KOMaH/I1 3aJIUIIATUCS B Kypcl cTaBOK. Jlermie 3amumaTucst B Kypci ¢GaiiiB MpoeKTy,
KJIIFOYOBUX JaT 1 3aIiKaBJICHUX CTOPiH, 00 BH MOTIJIM IEPEKOHATHCS, IO KOJHA
JeTallb HE MPOCIU3a€ Yepe3 TPILUHHU.

160



Manumena HOJis

acrniipantka 3 poxky IHHI im. FO. M. TloTe6H1

Hayk. kep.: 1-p TexH. HayK, ipod. ApyTioHsH . A.;
KaHJl. TEXH. HayK, 7o1l. banax A. B.

CUCTEMATMU3ALIA PEHOBAIIIL IPOMUCJOBUX OBF’EKTIB
B MICBKOMY CEPEJOBHUII

Cucrema peHoBarlii MPOMUCIOBUX 00 €KTIB CKJIANAETHCS 3 TAKUX TMIACHCTEM:
MiJICHCTeMa OpTraHi3aliiiHO-€eKOHOMIYHOI MoOJEepHi3allii, MiJCUCTeMa TEXHIYHOTO
OHOBJICHHS, MiJCHCTEMAa KYJIbTYPHO-1CTOPUYHOT CITAIIITUHY, TTiICUCTEMa SKOJIOTTYHOT
peabimiTarii, macucTeMa CoIiaabHOTO TOKBABICHHS.

€auHuii cnoci® po3BUBAaTH HOBE OYAIBHUIITBO B OTOYEHHI ICHYIOUOT 3a0y10BU
i 1HQpacTpyKTypH, HE BIIAIAIOYKHCH Ha mepudepiro Micta Ta B 00JacTb — II€
PEACBEIIONMEHT, MMOPIBHAHO HOBUM NIl YKPATHCHKOTO PUHKY BUJ M1IIPUEMHHUIIBKOT
nisbHOCTI. CaMe pelleBENONMEHT MPUITYCKAaE KOMIUIEKCHE PILEHHS NUTaHb, IO
BUMararoTh (axiBiliB, 3JaTHUX BUPINIYBAaTH HECTAHAAPTHI MpoOJeMHu, IO
3HaXOASAThCA HA CTUKAX PI3HUX cdep, TaKuX SK Y3roJDKEHHSA, OyAiBHUIITBO,
IPOEKTYBAHHS, EKOHOMIYHUW aHami3, JIOTICTMKAa Ta MapkeTtuHr. IIpoGiema
0e3/IsITbHUX MPOMHUCIOBUX 00 €KTIB HA TEPUTOPISAX MICT OCTAaHHIM YaCOM BUKIIUKAE
MIJBUILEHUN THTEPEC y BEJIMKHUX JEBENONEPIB, AKI 3aMalOThCS iX PEHOBAIIED MiA
O13HEC-IIEHTPH, TOPTOB1 1 PO3BAKAJIBbHI KOMILJIEKCH.

PectpykTypu3zariisi — 3MiHa CTPYKTYpH OyJIb-4Or0, B HAILIOMY BUIIAJKy CUCTEMU
YIOPABIIHHSA MICBKHM MpocTopoM. Lle BaxiIMBUI €leMEHT peHoBalli, NpU3HAYCHHM
ONTUMI3YBaTU CTPYKTYPY MICBKOI'O rOCIIOAApCTBA Ta MEXAHI3M HOTO yIpaBiiHHS, SKi
3a0e3neuyBaTUMYTh 3aIaHUI PIBEHb €EKTUBHOCTI i KOHKYPEHTOCTIPOMOKHICTb.

PexkoHnctpykitiss — mepebyqoBa NPUHHATOTO B EKCIUTyaTallilo 1CHYIOUOTO
o0’exta, 10 Tiepeabavae 3MiHYy HOro TeOMETPHUYHUX PO3MIpIiB  Ta/abo
(GYHKIIOHATBFHOTO MPU3HAYEHHS, BHACHIIOK YOTO BiAOYyBa€ThCS 3MiHA OCHOBHHX
TEXHIKO-€KOHOMIYHMX TOKa3HUKIB (KUIBKICTh MPOAYKIII, TMOTY>KHICTh TOIIIO),
3a0e3nevuyeTbes yIOCKOHAJICHHS BUPOOHUIITBA, T IBUIIEHHS roro
TEXHIKOEKOHOMIYHOTO PIBHS Ta SIKOCTI MPOAYKIIii, 110 BUTOTOBJISIETHCS, TTOJIMIIICHHS
YMOB €KCIUTyaTtaiii Ta $KOCTI Mmociayr. PexoHCTpykiisi mepenbadae mMmoBHE abo
YacTKOBE 30€peXEeHHsI €JEMEHTIB HECYYMX KOHCTPYKLIM Ta MPU3YNHUHEHHS Ha 4ac
BUKOHAHHS poOIT ekciutyaTalli 00’ekTa 3arojom abo Moro 4yacTuH (3a yMOBH iXHbOI
ABTOHOMHOCT1).

[linBuIaMu pPEKOHCTPYKIIi, SIKI MOXYTb OyTH BIJHECEHI /10 IMEPETBOPECHHS
OyJiBesb, € pecTaBpailis Ta MOJEpHI3aIlisl.

PecraBpaiiis — Buja OisUTBHOCTI, CIPSIMOBAHUN Ha BIAHOBJICHHS 3aryOJICHUX
aKocTel 00’ekta pecraBpaiii. [le moxxe OyTu NpuBaOIMBUN 30BHINTHINA BUTIIAL,
MPAKTUYHICTh 1 HAAINHICTh KOHCTPYKIIiH, eJIeMEeHTIB 00poOKHu, KoMyHikaIii. Meta
pecTaBpallli — BIIHOBUTH BTPAay€H1 SIKOCTI1, BIACTUBOCTI i (PYHKIIIi, ECTETUKY 00’ €KTa.
3HauyHAa 4YaCcTWHA pECTaBpaliiHuX poOIT mepenbdavyae BIATBOPEHHS 1CTOPUYHOTO
BUTJISITY TIaM’ SITHUKA MaTepialibHOT KYJIBTYPH.

MopnepHizaliiss — yIOCKOHAJ€HHS, TIOJIMIIEHHS, OHOBJICHHS 00 €KTa,
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MOTO/KEHHSI MOro 3 HOBMMH BHUMOTaMH W HOpMaMH, TEXHIYHHMH YMOBaMH,
nokazHuKaMu sikocTi. Lle mpoiec mpucrocyBaHHS 00’€KTa 10 HOBUX MOTJISAIB 1
noTped, HalaHHS HOMY Cy4acHOT0 BUIJISAY. MojiepHi3allisi CTaHOBUThL CO0010 (hopMy
IIPOCTOr0 BIATBOPEHHS. Y MPOIECi MOJIEpHI3allii BUKOHYEThCS KOMILIEKC 3aXO/IiB,
CIOPSIMOBAaHUX Ha 3HWKEHHA (PI3MYHOTO W MOPAIBHOTO 3HOCY, 3a BHUHSITKOM
30UIBIICHHS 3arajbHOI IJIOIII, 3MiHHM OOCITY Ta Ipu3HadyeHHs OymiBii. Lled Tepmin
HE TPUJATHUHA J10 OMHCIB MICHKOTO CepeloBHINA, 00 HE Nepe/lae KOMILIEKCHOIO
XapakTepy 3MiH CKJIaJTHUX CUCTEM.

My3eedikaliis mam’SITHUKAa MPOMUCIOBOI apXITEKTYpH — 1€ HAmpsM Yy Mexax
My3€HHOI ISIPHOCTI 1 OXOPOHM IaM’SITHUKIB, CyTh SIKOTO TOJISITa€ B MEPETBOPEHHI
HEPYXOMUX IaM’SITHUKIB 1CTOPIi Ta KyJIbTypU B 00’ €KTH MYy3€HHOTO MOKa3y.

[anycTpianbHa apxeojorisi — BUSBICHHs, MAaclOpTU3allisi Ta BHBYEHHSA
naMm’sITOK TPOMHCIIOBOI apXITEeKTYypH M TEXHIKH, pO3poOKa MPOIMO3ULINA MI0A0 iX
30epexeHHs Ta PYHKI[IOHYBaHHS.

[IpomucrioBuid Typu3M — Ii€ OpraHizallisi peryJsapHUX TYPUCTHYHUX TYpiB Ha
Jiro9i a00 HEJIF0Yl MPOMHUCIIOBI MIAMIPHUEMCTBA 3 METOIO 3aJJ0BOJICHHS MI3HABAIbHUX,
npodecifHuX, TIJTOBUX IHTEPECIB.

Exonoriyna  peaOimitaiisi —  BIATBOPEHHS  MOYaTKOBUX  MPHUPOJHUX
KOMIIOHEHTIB MICBKOTO CEpEJOBHILA: IPYHTY, penbe(dy, POCIMHHOCTI, BOIU. Y
IpolLIeCi €KOJIOTTYHOI pealimiTalii 3J1HCHIOIOTHCS 3aX0/IU 3 CaHallli Ta peKyJIbTUBALlil
MPOMHUCIIOBUX TEPUTOPIH, MO MOTPANUiIN B 30HY 3a0pyAHEHHS, 3a JOMOMOTOIO
MOBEpPHEHHS JaHAWAPTy B HEPBUHHUN a00 OJIM3bKHI 10 HBOTO CTaH.

PeBiTanizaiiis B ypOaHICTHUIIl — MPOLEC «OKUBJICHHSD 1 BITHOBJIECHHS MICHKOTO
MPOCTOPY LUISAXOM 3a0€3MEUYEHHs JIIOJEH SKICHUM 1 CHPUSTIMBUM CEPEIOBUIIEM
MIPOKMBAHHS, HAJaHHA MOXIIMBOCTEH TBOPUOTO ¥ MpPOQeciiHOro 3pOCTaHHS,
aKTUBHOI collaizallii Ta KyJbTypHOTO PO3BUTKY.

Mapcit Moxammen
ctyneHT 4 kypcy IHHI im. FO. M. Tlote6ni
Hayk. kep.: kaHa. TexH. HayK, nou. PocrameHko O. M.

BJAIITYBAHHA TAKTWIBHOI IVINTKU MPU MPOEKTYBAHHI
I'POMAJICBKOI'O ITPOCTOPY

VY noBomy JIBH «IHKII031MBHICTE OyaiBels 1 criopya» [1] BBeneHO 000B’sI3KOBE
MPOEKTYBAHHS TAKTUJBbHOI TUIMTKA (TAKTWJIBHUX CMYT) Ta 1HIIMX EJIEMEHTIB
JOCTYIIHOCTI ISl JIIOJIed 3 TOPYIICHHSIMH 30py B 1H(QPACTPyKTypl HaceIeHUuX
NYHKTIB, Y TOMY YHCI, Y BYJIUYHO-JAOPOKHIA MEPEXKI, Y KUTIOBUX 1 FPOMAJICHKUX
OyIiBIISIX.

3rimHo 3 [1], mocTymHE cepemoBUINe MOBUHHO OyTH 3a0e3mnedeHe 3acobamu
Oes3reKku, OpIEHTYBaHHS, OTpUMaHHsS 1H(opMmallii, y TOMy dwHCHIi, I ocid 3
MOPYIIEHHSMU 30pY, 1 BKIIOYATH:

1 — raktuneH1 enementu qoctynHocti (TE/), ki gonomararoTh caMOCTIHHOMY
OpIEHTYBAHHIO Ha BYJHUIAX Ta BCEpeIuHl OyAiBeNb 1 MOIUISIOTHCS Ha TaKTUIIbHI
CMyTrd Ta TaKTWIbHI 1H(POpPMAIiiHI TOKaXYMKU (TaObIuuku abo0 TMO3HAYKH) 3i
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mpudrom bpaiins;

2 — BB3yanbH1 enemeHTH noctymHocTi (BEJ), siki cnpusitorb OGe3nedyHomMy
OpIEHTYBAHHIO y MPOCTOP1 JIJIsl BCIX TPy HACENEHHS, Y TOMY YUCIH, JIJIsl TPOMAJISH 3
NOpYIICHHSIMU 30py. BOHU SBISIOTH cO00I0 BUIIJIEHI KOHTPACTHUMHU KOJIbOpaMU
3HaKH, 1HGOpMaIliiHI TaOau4YKu, 1HGOPMATOPH Ta MOKKYMUKH, SIKI PO3MIIIYIOTHCS
B3JIOBK BYJIMIIb, HA BXO/I1 Ta BCEpeANH1 OyT1BEb;

3 — aynmionokaxurku (All), siki BCTaHOBIIIOIOTHCS JIJISI 3BYKOBOT'O CIIOBIIIEHHS
iHpopMallii Ta BKa3ylOTh Ha HEOOXIAHMI HAMpsMOK pyXy. TakoX BOHH MOXKYTh
iHhOpMYyBaTH MPO O0’€KT UM TMOCIYTy, IO HagalTbesa. [loAingroThCsi Ha 3BYKOBI
MasidKH-CUTHAJII3aTOPH Ta TOJIOCOBI iH(GOpMATOPH.

Takox y HOpMax 4iTKO MPOMUCAHO HEOOXiTHI BUMOTH, IMapaMeTpHu Ta TEXHIYH1
XapaKTEPUCTHKU MIOJI0 BIAINTYBAHHS IIUX EJIEMEHTIB JOCTYITHOCTI, HaBEIEHO
KOHKPETHI HA0YHI MPHUKJIAJINA Ta CXEMAaTH4HI MaJTIOHKH.

3rizHo 3 [1], BOHa MOBUHHA TaKTWJIBHO BIIPI3HATHUCS BiJl OCHOBHOI MOBEPXHI,
OyTH BIIUYTHOIO 3a JIOMOMOTOI) TPOCTUHM a00 MIJOMIBH B3YTTS, BUIUIATUCA
KOHTPACTHO 3a KOJbOpOM Ta (hakTyporo. Taka IMIUTKA BCTAHOBIIOETHCS 3 METOIO
MOMEPE/KEHHST JII0JIe 3 TOPYIICHHSMHU 30py MpOo pi3HI BUAU HeOe3neku abdo
MEPEIIKOIM NP MEepecyBaHHl HA NUIAXaX pyxXy 0 00’€KTiB abo Oe3mocepeHb0 Ha
HuX. MoBa Hae mpo rpoMajChKi 3aKiajiyd, COLIabHY Ta 1HXXEHEPHO-TPAHCIIOPTHY
1HDPaCTPYKTYPY, iX 1HTEp €p. Y MICIIl PO3MIIIECHHS TaKTHJIbHOI TUIUTKU 3a00POHEHO
po3TaioByBaT 00’ekTH ab0 mepemkoau. Hampukian, kaHamizalllifHi peIiTKy,
JIIOKH, CTOBIH, OOMEXyBaul pyXy TPaHCHOPTY TOWIO. TakTWiIbHI CMYyrd INOBHHHI
3aCTOCOBYBATHUCS 3-X THIIIB:

- TomepemKyBaJbHAa — A TONEPEKEHHS TMpo Oap’ep, HEOE3MEKYy,
MEPEIIKOY;

- HarpapJjsitoua — 3a0e3nevye BUIbHE OPIEHTYBAHHS JJIA MOIIYKY HEOOX1JHOTO
Ta 6E3MEYHOr0 HATIPSAMY PYXY;

- iH(opMalliifHa — HEI MO3HAYAETHCS MPO TMOYATOK Ta 3aKIHUCHHS, a TaKOXK
MICIIe 3MIHU HaNpsIMKy PyXy HaIpaBIIsI0u0i CMYTH, MTOBOPOT UM PO3XOJKEHHS i1 B
pi3H1 OOKH, TOYATOK HA3eMHOTO/ T A3¢MHOTO TIIIOX1THOTO MepeXoy (IepexpecTs).

3aranom HopMmu JIBH «IHKIIO3MBHICTE OyAiBENHs 1 CHOPYI» CHpSIMOBAHI Ha
CTBOpEHHsI 0e30ap’€pHOT0 MPOCTOPY MJsi BCIX TPym JIOAEH 3 1HBaIIIHICTIO: 3
MOPYIICHHSIMU OMOPHO-PYXOBOTO amapary, 30py, CIyXy, PO3yMOBOI MIisSIbHOCTI,
JII0JIe MOXMUJIIOTO BiKY, OAThKIB 3 MAJICHBKUMU JITbMHU, BariTHUX >KIHOK.

Jlireparypa
1. IbH B.2.2-40:2018. Iakmto3uBHICTh OyaiBenb 1 ciopya. [Yunnuii Big 2019-

04-01]. Kwui: MinperionOyn VYkpainu, 2018. 70 c. (HamionanbHi cTaHgapTH
VYkpainn).
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Mekayi Lnbsice
ctyneHT 4 kypcy IHHI im. FO. M. TToTe6H1
Hayk. kep.: kana. TexH. Hayk, noi. docramenko O. M.

SMART CITIES — IHTEJIEKTYAJIbHI TA 3PYYHI MICTA

Y BchoMy CBITI ypOaHizarlisi IpooBKye (GopMyBaTH CHOCIO KUTTS JIFOJICH.
Jlenani Oinblie HAcEJICHHS CBITY IMEPEMIIIAEThCS 13 CUTBCHKUX PAWOHIB y MicCTa.
CiTbCBKOTOCTIONAPCHK]  YTIAAST OCBOIOIOTHCS JUISL  3aJOBOJICHHS 301TBITYIOUHXCS
moTped y xuTii. TakuM YMHOM CKPOMHI MICTa CTalOTh MEramojlicaMH. 3 ITMMH
3MIHAMH BiIOyBa€TbCS KOMEPIIWHUN PO3BUTOK, CIIBPOOITHUIITBO Ta E€KOHOMIYHE
3pOCTaHHs, ajie TAaKOXK 30UTBIIYIOTHCS 3aTOPU Ta YTBOPEHHS BiJIXO/IiB.

OnHuM 13 pe3yabTaTiB CTAJI0 HAPOKEHHS HOBOI 171ei: po3yMHE MicTO. Y TOH
yac sK Oe3MeuYHl MicTa 30Cepe/KEHl Ha Oe3Mell Ta 3aXHUCTi, «PO3YMHI MiCTa»
PO3IIMPIOIOTh PAMKH KOHLEMIIT, OXOIUTIOYH T€, L0 paHile OyJlo IpYropsAHUMU
IIJISIMH, TAKAMH SIK €(EKTUBHICTb, IHKIIO3UBHICTD Ta CTIMKICTD.

VY LeHTpl yBaru «poO3yMHOI'O MICTa» 3HAXOAWUTHCA MIAKIIOUEHHS MPUCTPOIB
JUTSI TIOKpAIICHHS KUTTS MEIIKAHI[IB MICTa y OUIBII IIMPOKOMY po3yMmiHHI. BoHH
00'€IHYIOTh JAaTYUKU 3 HU3BKUM €HEpProCHOKUBAHHAM, O€3ApOTOBI MEpExi Ta
IHTEJIEKTyaJIbHY aHAMITHKY 3 BUKOpUCTaHHSIM [HTepHeTy peuer (IoT) mis HamanHs
MICBKMX JAHHUX y PEKHMI pPEaJbHOr0 4acy Ta BUKOPUCTAaHHA L€l iHpopmarii A
onTHMi3alii BChOI'O MICBKOTO JKUTTSA: Bl CYCHUIbHOI O€3MEeKH J10 TPaHCHOPTY,
€HEpreTUKH, BOJOMNOCTaYaHHs Ta YNpaBiiHHA Biaxoaamu. [lo cyTi, po3ymMHE MiCTO
JIOTIOBHIOE O€3MEYHE MICTO K HAHOUTbII BCEOCSKHY 1HILIaTUBY.

CtBopeHHst Oe3meyHOro Ta 0e3TypOOTHOrO CepeloBHUIlAa Ma€ BaKIUBE
3HAQYEHHS ISl PO3BUTKY Ta MPOIBITAHHS MICT. 31 3pOCTaHHSM IIUJIBHOCTI HACEJICHHS
MicTa MOTPEOYIOTh OLIBIN TMEPEIOBUX Ta €KOHOMIYHO 3BAaKEHUX TEXHOJIOTIN aJis
3aXHUCTYy JIFOJICH Ta MaifHa.

Y MHHYJ POKM MIChKE YIIPaBIiHHS MOBHICTIO MOKJIAAAI0CS Ha poOody CHUITy
U1 3a0€3MeUeHHs OC3MEeKW — TOJIIII0 Ta TPUBATHUX OXOPOHINB. 3 IOSBOO
BIJICOTEXHOJIOTIH MiCTa OTpUMAaIK HAa0arato e(PeKTUBHIMINKN CIIOCIO CTEKUTHU 3a TUM,
1o BinOyBaeTbes. Tenep Ayxke MpocTa CUCTEMa CIIOCTEPEKEHHS 3HAYHO CIIPOLIYE Ta
IPUCKOPIOE TIEPBUHHE pearyBaHHs Ta PO3CIiAyBaHHS 3JI0UYMHIB.

[le, 3BUYaiiHO, JUIIE MEPIIMA KpOK 10 OiIbII €(PEKTUBHOIO Ta PO3yMHOIO
MICBHKOTO YIPaBIiHHA. 3arajibHy €BOJIIOLII0 0€3MEYHOr0 MICTa MOKa3aHO HUXKYE!

1. bazoBuii Micbkuii MOHITOpUHT. [I00yn0Ba cUCcTeMH BIAEOCIIOCTEPEKEHHS,
1[0 OXOIUTIOE KPUTHYHI palloHH MicTa. [HTerpailisi BIICOJaHUX Y TAKUX paioHaX IS
Bi3yasii3allii cTaHy Oe3MeKu Ha piBHI MICTa.

2. InrenektyanmbHa BigeocucteMa. PosropranHs (QyHKIIM Ta mporpam
HITYYHOTO 1HTEJIEKTY MOBEPX 1HIIMX PEecypciB, 3a0e3MeUeHHs CyCNIbHOT O€3MeKu B
pamMKax po3yMHOTO MEPETBOPEHHS MICHbKOI CUCTEMH B1JEOCIOCTEPEKEHHS B CUCTEMU
nanux [oT. TloreHmiiiHi mepeBary Jisi KJIIEHTIB Ha I[bOMY €Talll €: TiJBUIIECHHS
€(eKTUBHOCTI TAaTPYJiB, MOISUIBHOCTI MPABOOXOPOHHHMX OpPTaHiB Ta IUIAaHyBaHHS
pecypciB.

3. O6’ennanns ta oOMiH nanumu. O0’€HAHHS JAHUX IHTEPHETY pedei, 1o
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TeHEPYIOThCS B 1HTENEKTYaJbHIN BiEOCUCTEMI, 3 TaHUMU 3 1HQOPMAIIITHIX MEpex
BIJIMOBIAHO /10 TPAKTUYHHUX MOTPeO O13HECY, a MOTIM HaJaHHs JOAATKOBHUX MOCTYT Ta
noaatkiB. KimieHTH MIBUIKO OTPUMAIOTh TOYHY 1H(GOPMAIIIIO 010 CUTYaIlli y MICTI.

[Hdopmaris, oTpuMaHa B paMKax I[bOTO IPOIECY, MOXE 3PEIITOI0 CTaTH
JDKEPEJIOM HOBHUX JMBOBIDKHUX IIPOTPaM, IO JO3BOJIIOTH OYIb-IKOMY O€3IICUHOMY
MICTYy MOCTIHHO BJJOCKOHATFOBATHCHL.

Jlirepatypa

1. Ymubie ropoga Ykpaunsl. UTo Takoe cMapT CUTH U Kak 3To pabotaet. URL:
https://www.bezpeka-shop.com/blog/obzor/umnye-goroda-ukrainy-chto-takoe-smart-
siti-i-kak-eto-rabotaet/ (mata 3BepaenHs: 10.04.2022).

IHankpartoB Ouekcii
marictpast 1 kypcy IHHI im. FO. M. TloteOH1
Hayxk. kep.: kaHI. TeXH. HayK, Aoi. JloOpoBonbckka O. T

ITPO BIIVJIMB 3MIHU OITOPY TPYBOITPOBOJIB I3 PI3HUX
MATEPIAJIIB HA IT'TAPABJIIYHI XAPAKTEPUCTUKHU MEPEKI

binpiia yactuHa TpyOONpOBOIB Il TPAHCTIOPTYBAHHS TUTHOI BOAU B YKpaiH1
Oyna moOynoBaHa 13 3aCTOCYBaHHSIM MeETajJeBUX 1 4YaBYHHUX TpyO. ['onoBHUM
HEI0JIIKOM TpyOOIpPOBO/IB 3 LIMX MaTepialliB € CXUJIbHICTh /10 KOPO3ii Ta 3apOCTaHHSA
BHACIIIJIOK BIJKJIAJAHHS COJIEH 1 )KUTTEAIANBHOCTI OakTepiil. [Ipu mpomy koedimieHTt
TIAPaBIIYHOTO OINOPY TPyOONpOBOAIB MOKe 30uIblIyBaTUCh y 2,5-3 pasu. Ha
ChOTOAH1 B KpaiHi O0iu3bko 60% TpyOOonmpoBOIiB MalOTh TepMiH ekcruryaTtauii 40 1
OlbllIe POKIB, 110 MO3HAYAETHCS HA 3MiHI iX MPOIMYCKHOI 3IaTHOCTI T4 MOKJIUBOCTI
YTBOPEHHSI aBApIMHUX CHUTyalld B Mepexi. 3pOCTaHHA MUTOMOTO OMOPY OKPEMHX
IUITHOK HAa MepeXl BIUIMBA€ Ha TIApaBiiky ii poOOTHM B LUIOMY, 110 MOBHUHHO
BpPaxoBYBaTHCh JUCIETUEPCHKUMU CIIy>KOaMU KOMYHaJIbHUX M1ANPUEMCTB.

Brpatu Hamopy Ha Oyap-sfikiii JUISHII Mepexi MOXKHa pOo3paxyBaTH 3a
dbopmyioro:

h=A-K-1-Q?,

ne A — nmuToMui omip; K — mompaBouHHil kKoedimieHT; | — qoBkUHA; Q —
BUTpaTa BOJIH.

k1o mpoaHatizyBaT aHAITHYHI 3aJIEKHOCTI, 110 PEKOMEHIYIOThCS 3T1HO 13
[1] mist BU3HAYEHHS MUTOMOTO OTMOPY TPYO 13 PI3HUX MaTepialiB, MOKHA 3pOOUTH
BHCHOBOK, 1[0 HaWMEHIIWKA TUTOMHH OIIp MaloTh IUIACTMAcOBI Tpyou. Auie
BOJOTIIPOBIAHI Mepeki OUIBIIOCTI MICT B HaIlli KpaiHi 3HAXOAATHCS JIUINE Ha
MOYATKOBIN CTafll 3aCTOCYBaHHS IJIACTMACOBUX TPYOOIIPOBOIIB MPU PEKOHCTPYKITIT
TIOYHNX MEPEK.

ABTOpamu [2] MpONOHYETHCS BPaXOBYBATH yCEPEIHEHE 3HAYEHHS IIOPCTKOCTI
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IpY BU3HAYEHHI BUTPAT BOAM, BUKOPUCTOBYIOUH HACTYIHI (POPMYIIH:

J€ g — IPHCKOPEHHS BUILHOIO HaulHHs, d; — JlaMeTp j-0i JUIAHKH, h; —

BTpaTa Haropy Ha j-ii giasHI; |

; — JOBXHHA | -0i NUIAHKH; A; — KOe(ILI€HT TePTH;

2, =| 0,055+ | 26200

e—1.035+71.99-A (J c M) ’

i

Ae V, — MBUJAKICTb PYXy BOAM Ha | -1 AUISHII; v — KOe(ill€HT KIHETUYHOI
B’A3KOCT1 BOAU; A — BIJJHOCHA IIOPCTKICTh, IO 3aJI€XKITh BiJ TEPMIHY €KCILTyaTallii.

[TuTomMull omip 3aJ€XKUTh HE TUIBKU BIJ LMIOPCTKOCTI TpyO, ane i BiA cTaHy iX
3apoctanHs. Tomy mpu BHOOpI KUIBKOCTI Ta MICIb PO3TalllyBaHHS KOHTPOJIBHUX
BY3JIIB CJIIJI BPAXOBYBAaTU 3MIHU T1APaBIIYHUX XapPAKTEPUCTHK IUISHOK MEpEeXxi, 110
BIUIMBA€E HA JUHAMIKY HAIOpiB B 1i By3JlaX Ta MEePEpPO3MO/ILI NOTOKIB.

Jlireparypa

1. IBH B.2.5-74:2013. BopomnoctadadHs. 30BHINIHI MEPEXi Ta CIOPYJIH.
OcHoBHI non0XKeHHs npoekTyBaHHsA. [Yunnuii Big 2014-01-01]. Bua. odin. Kwuis:
MiHICTEpCTBO PEriOHATILHOTO PO3BUTKY OYIBHUIITBA Ta KUTJIOBO-KOMYHAJIHHOTO
rocriogapctBa Ykpainu, 2013. 172 c. (Indopmamis ta pokymenrarisi). URL:
https://polyplastic.ua/files/DSTU/dbn_v.2.5 74 2013.pdf.

2. [TerpocoB B. A. CriiikicTh BogonioctauanHs. Xapkis: @axrop, 2007. 360 c.

Poro:kuikoB PodepT
ctynet 3 kypcy IHHI im. FO. M. TloTte6ni
Hayk. xep.: kana. TexH. Hayk, nou. @ocramenko O. M.

AJIMA3HI HAHOHUTKH

Hacninku nepeOyBaHHs jrojeil Ha 3emill MOCUIIIOIOTHCS 3 KOXKHUM JIHEM.
Hapemti, CcTpiMKO 3MIHIOETHCS HABKOJHIIIHE CEPEOBUINE, 1 MPUPOJIa YHWHUTH
Cepi0o3HUH BIUIMB Ha MICTa MO BChOMY CBITY. JJisl BUPIIICHHS psily TaKUX ImpooOiieM
HEOOX1TH1 IHHOBAIIIIHI 3MIHU B cpepi cTapux OyaiBEIbHUX TEXHOJIOT1H, SIKi 3pOOIISITH
MalOyTHE KPAaCUBUM, YUCTUM 1, HAUTOJIOBHIIIE, MPUJATHUM JJIST )KUTTA.

AJMa3 — ByIJIellb 3 MOJIEKYJISIPHOIO CTPYKTYpOIO, 1110 Ma€e opMy NMpaBUIBLHOTO
Terpaeapa. Moro TBepaicTh 3a mkazor Mooca mopiBrioe 10. AlMasu MOXYTb GyTH
SK TPUPOJAHUMHU, TaK 1 CHHTETHYHUMHU. [IpoMHCIIOBI anmasu 3aBAsSKH CBOIH
HaJ3BUYaliHIi TBEPAOCTI BUKOPUCTOBYIOTHCA B pI3abHOMY 1HCTPYMEHTI MJis
nutiyBaHHs, CBEpUIIHHSA M TOKapHOI OOpOOKM TBEpAMX METaNlIB Ta IXHIX CIUIaBIB,
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OypiHHS TBEpAUX TPCHKUX MOPI TOIIO.

[le HaifOUIBII HE3TaMHUN MaTepiall, 1 HOro TaKoX MOYKHA BUKOPUCTOBYBATH 3
apXiTEKTypHOIO METOI0, K HANpPHKIAJ, yJIbTPATOHKI aJMa3Hi HAHOHWUTKH, SKi Y
20000 pa3iB TOHIII BiJ JIFOJACHKOTO BOJIOCCS.

['pyma qocnigHMKIB 3asBHiIa, IO iM BIAJIOCh CTBOPUTH YHIKaJIbHUI MaTepial.
VY naboparopii yHiBepcutery KapHeri HapoAuBcs martepiaql MalOyTHBOTO, SKHM
MOXe 3alHATH IMOYecHe Micie mopsa 3 rpadeHoMm 1 Meramatepianamu. Haykosin
CTBOPWJIN YJIBTPATOHKI HAHOHUTKA 3 MIKPOCKOIYHHMX ajiMa3iB, fKi MO MIIHOCTI
MEePEBEPIIYIOTh HAHOTPYOKH 1 TOJIIMEPHI BOJIOKHA. 3a CIIOBAaMHU CIICIIANICTIB, IS
BUTOTOBJICHHSI HAJAMIITHUX HUTOK BOHH BUKOPHCTAJIN METOJ ITUKIIYHOTO YEPTyBaHHS
3MIHU TUCKY, SKU{ BIUTMHYB Ha 130J1b0BaH1 MOJICKYJU OCH30ITY, a KIJIBIIA, 10 BXOISTH
70 CKJIaIy aTOMIB BYIVICIIO, O0’€IHAIUCh y HAIMIIHY CTPYKTYpYy. Y pe3yJbTari
[[HOTO HAPOJKYBAJUCS KIJBIS aTOMIB BYTJICIIO, SIKI OYJIM YHOPSAKOBAHI B JIAHITIO31.
Kpim ToHKOCTI 1 MIITHOCTI, aIMa3Hi HAHOHUTKH HEWMOBIpHO Jierki. Ha nanuit MOMeHT
e HAUMIIHIIINN MTY4YHUH MaTepiai, SKOMY HEMa€ aHaJioriB y CBiTI. BTiM, Bxke
3apa3 BUEHI BiJ[3HAYAIOTh, 1[0 3 BUKOPUCTAHHSAM TaKHX MEPEIOBUX MarepiaiiB, sKi
BIJIPI3HSIOTHCA (DEHOMEHAJILHOIO MIIHICTIO, MOKHA Oy/nyBaTh 00’ €KTH, K1 paHillle
BBaKanucs (aHTacTUYHUMU. Tak BOHM BBaXarOTh, IO 3 alMa3HUX HAHOHUTOK
IIIJTKOM MOHa CKOHCTPYIOBAaTH KOCMIYHMM J(T, KU JOCTABIATUME KOCMOHABTIB
Ha MKC a6o HaBiTh Ha Micsiiib 6€3 BUKOPUCTAHHS PaKeT.

Jlireparypa

1. 10 HecrioaiBaHuX OyAIBEIBbHUX TEXHOJOTIH, SIKI MOXYTb 3MIHUTH CBIT. URL:
http://iino.knuba.edu.ua/bloh/298-10-nespodivanykh-budivelnykh-tekhnolohii-iaki-
mozhut-zminyty-svit (nata 3Bepaenns: 10.04.2022).

2. Hanonaniror 3 MIKpOCKOIIYHUX ajiMa3iB JOMOMOKE OyayBaTH KOCMIYHI
TidTH. URL.: https://cikavosti.com/nanolantsyug-z-mikroskopichnih-almaziv-
dopomozhe-buduvati-kosmichni-lifti/#hcq=QEtg03t (nata 3Bepuenns: 10.04.2022).

Tcyai Sccin
cryneHT 4 kypcy IHHI im. FO. M. Tlote6ni
Hayk. kep.: kaHa. TexH. HayK, nou. PocrameHko O. M.

CEPTU®DIKALIA TOTEJBHUX MOCJYT B YKPAIHI

Cucrema ynpaBiiHHS SIKICTIO TOTEIBHUX MOCITYr 0a3yeThCS HAa KOMIUIEKCHIN
CTaHJapTU3aIlli.

CrangapTy BHU3HAYAIOTh MOPSIOK 1 METOAM TUIAHYBaHHS MiABHUINCHHS SKOCTI
oOCITyroByBaHHsI Ha BCIX €Tamax >KMTTEBOTO LMKIY, BCTAaHOBIIOIOTh BUMOTH O
3ac001B 1 METO/IB KOHTPOJIIO 1 OLIHKH SKOCTI OOCIYrOBYBaHHS. YTPaBIiHHS SIKICTIO
TOTENLHUX TOCIYT 3IACHIOETHCS HA OCHOBI: JIEP’KaBHUX, MIKHAPOJIHHX, TATy3€BUX
CTaHAAPTIB 1 CTAHIAPTIB OKPEMUX MIAMPUEMCTB TOTEIBHOI 1HIYCTPII.

JlepxaBHa CTaHJIapTU3alllsl BUCTYIAE 3aCO00M 3aXUCTY 1HTEPECIB CYCHIbCTBA
1 KOHKPETHUX TIOCTOSUTBIIIB 1 PO3MOBCIOIKYETHCS Ha BC1 PIBHI yIPaBIIIHHS.
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Y B3a€MOBIJHOCHHHU TOTENBbHUX MIANPHUEMCTB 1 iX TOCTOSUIBLIB CYTTEBO
BKJIFOUMJIAcA cepTudiKailis CHUCTeM SKICHOro OOCIyroBYBaHHS Ha BIANOBITHICTH
cranaaptam [CO 9000.

[{i cranmapTy BCTAHOBWJIM YiTKI BUMOTU JIO CHCTEM 3a0€3MEUYEeHHS SKICHOTO
obciyropyBaHHs. BoOHM TOKJanu TMoYaTok cepTudikaiii Horo cucrem. BuHuk
CaMOCTIMHUYN HalpsiM MEHEIKMEHTY - MEHEIKMEHT SIKICHOrO 0oO0CiIyroByBaHHs. B
JaHUW dYac BYEHI 1 MPAKTUKA 32 KOPJAOHOM IOB'A3YIOTh CYYacHI METOJIU
MEHEKMEHTY SIKICHOTO OOCIyTOBYBaHHSI 3 METOJIOJIOTIEI0 3arajJbHOTO YMPaBIiHHS
AKICTIO TOTENbHUX Tochyr (total quality management) - 3araJibHUM MEHEIKMEHTOM
SIKOCTI.

ICO cepii 9000 3abe3neuyroTh BiABiAyBauy NpaBO aKTHBHIIIE BIUIMBATH Ha
SAKICTh TOTEJNBHHX TIOCTYT; 3a0e3MedYyoTh 3aKOHOJaBdy O0asy, Mo mepembdadae
aKTUBHY pOJIb BiJIBilyBaua B MPOLIEC] HAaHHS SAKICHUX TOTEIIbHUX MOCIYT.

ICO 9000 BUKOPHUCTOBYIOTHCS JUIsl BU3HAYCHHS BIIMIHHOCTEH 1 B3a€EMO3B'A3KIB
MI’)K OCHOBHUMH TOHSTTSAMHU y c(epi IKICHOTO OOCITYrOBYBAaHHS 1 K MPECTABICHHS
KEpIBHUX IOJIOKEHB 13 BUOOpPY 1 3actocyBanHs ctanaptiB [CO Ha cuctemMu sIKiCHOTO
0o0CITyroByBaHHs, SIKI CIOYy>KaTh JJI BHYTPIIIHHOTO KOPUCTYBaHHS y TOTEIHLHOMY
013Heci Mpu BUpIiIIeHH] 3aBadb ynpasiiHHs skicTio (ICO 9004).

Cranmaptu ICO cepii 9000 BcTaHOBWIM €IMHHUM, BU3HAHUM B CBITI MIAXiJ 10
JOTOBIPHUX YMOB 3a OLIHKOIO CHUCTEM SIKICHOTO OOCIyroBYBAaHHSI 1 OJHOYACHO
pErJIaMEeHTYBAJIN BITHOCHMHH MK TOTEIISIMH 1 1X BiJIBiTyBadyaMH.

["onoBHA HITbOBA YCTAaHOBKA CUCTEM SIKICHOTO OOCIYrOBYBaHHS, MOOYIOBaHUX
Ha ocHOBI ctanaaptiB ICO cepii 9000, — 3a0e3nedeHHs AKICHOTO OOCIyrOBYBaHHS,
1[0 BUMAaraeTbcs BiABIAyBauamu. BiAmoBIiTHO MeXaHI3M CHCTEMH, 3aCTOCOBYBaHI
METO/M 1 3acCO0M OpIEHTOBaH1 Ha 10 MeTy. Pasom 3 tum y cranmaprax ICO cepii
9000 nisboBa yCTaHOBKA Ha €KOHOMIUHY €()eKTHUBHICTh BUPaXeHa JIOCUTH ciado, a
Ha CBOEYACHICTH MMOCTAaYaHb — MPOCTO BiJICYTHS.

[Tpo nmomynsipHicTs cranaaptiB ICO cepii 9000 cBimuuTh 3arajibHa JUHAMIKA
cepTudikailii CUCTeM sIKICHOT0 00CIIyTOBYBaHHSI Ha BIAMOBIIHICTh X BUMOTaM.

Jlst yeninmHoro oOCIyroByBaHHS B TOTENIIX HA Cy4aCHOMY PUHKY HAsIBHICTh Y
HUX CHCTEMHU SIKICHOTO 00CIIyroByBaHHs, BianoBinHoi cranaaptam [CO cepii 9000, i
cepTudikaTy Ha HEl € MOXKE HE 30BCIM JIOCTaTHBOIO, ajie HEOOX1JHOI YMOBOKW. Tomy
1 B YKpaiHi JesKi roTelbHI MiANPUEMCTBA Bxke BrpoBaauwin ctanmaptu [CO cepii
9000 1 MaroTh cepTU]IKaTU HA CBOI CUCTEMU SIKICHOTO OOCITYyTOBYBAaHHS.

Bnoposamxkennss cranpaptie ICO 14000 1 ICO 9000, a TakoXX METOIB
CaMOOLIIHKY [0 MOJENSIMU €BpONEChKOI MpeMii 3a SKICTh — 1€ TOJOBHE JOCSITHEHHS
eTary, 10 XapaKTEePU3y€eThCS M’ ATOIO 31PKOIO.

VYV HdepxaBHi cTaHAApTH Y KpPaiHU BKIIOUEHI TaKi MOJOKEHHS:

- BUMOTH 10 SIKOCTI TOTEJIbHUX MOCIYT, 110 3a0€3MeUyI0Th O€3IeKy IS AKUTT,
3I0pOB’S 1 MaiiHa KIIE€HTIB, OXOPOHY HABKOJMIIHHOTO CEPEIOBHINA, OOOB’SI3KOBI
BUMOTH JI0 METOJIIB 1 TEXHOJIOT1i 00CIyroByBaHHs, Oe3meku 1 006cayroByouoi chepu
caHiTapii;

- BUMOTH CYMICHOCTI Ta B3a€MO3aMIHIOBAaHOCTI TOTE€IbHUX MOCIYT;

- METOJY KOHTPOJIO BUMOT J0 SIKOCTI FOTEIbHUX MOCIYT, IO 3abe3meuye ix
Oesreky I KUTTS, 370pOB’S JIOJed 1 MaifHa, OXOpOHY HAaBKOJIHIIIHHOTO
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CEpEeNoBHUINA, CYMICHICTh 1 B3aEMO3aMiHIOBaHICTh TOTEILHUX MOCIYT;

- OCHOBHI CIIO>KHMBYI BJIACTUBOCTI FOTEJILHUX TOCIYT, BUMOTH J0 JU3aiHY;

- TIOJIOKEHHS, 110 3a0€3IeuyoTh TEXHIYHY €HICTh IIPU CTBOPEHHI 1 HaJaHHI
rOTENBbHUX MOCIYT, IIpaBuia 3/1MCHEHHS SKICHOTO OOCIyroBYBaHHs, 30€peKeHHS i
palioHaJlbHe BUKOPUCTaHHS BCIX BHJIB pPEeCypciB, TEPMiHM, BH3HAYEHHS 1
MTO3HAYCHHS Ta 1HIII MTPaBUJIa 1 HOPMHU.

Jnst OyAb-SIKOTO  TOTEIBHOTO TOCHOJAPCTBA BAXKIUBO JIOTPUMYBATHUCh
BCTAQHOBJICHUX CTaHJAPTIB 1 MIATPUMYBATH HA BIAMOBITHOMY PiBHI CUCTEMY SKICHOTO
00CITyrOByBaHHH.

[lepeBaru ceprudikaiii roTeIbHUX MOCTYT. 3aCTOCYBaHHS MiIMPHUEMCTBAMU
roTeNbHOI 1HAYCTpii B YKpaiHi cepTHdikalii CBOiX MOCIYr B yMOBaX PHHKOBHUX
BIIHOCHH Ja€ TaKi MIEpeBaru:

- abe3neuye NOBIpY BHYTPIIIHIX 1 3apyOKHUX MOCTOSUTBIIIB Ta MAapTHEPIB 10
AKOCTI TOTEIbHUX MOCIYT;

- TOJIETIIYE 1 CIPOIIYE BUOIP HEOOX1THUX TOTEIBHUX MOCITYT BiJ[BilyBayamu;

- 3a0e3neuye BiJIBilyBayaM OTpUMaHHS 00'€KTHUBHOI 1H(OpMAIIil PO SKICTh
rOTENbHUX MOCIYT;

- CTIpUSE TPUBATIIIOMY YCITIXY 1 3aXHCTY B KOHKYPEHTHI 60pOTHO1;

- CTUMYJIIO€ TIOJNIMIIEHHS SKICHOTO OOCIYrOBYBaHHS B TOTENAX LUISIXOM
YCTAHOBJICHHSI B HUX MPOTPECUBHIIINX BUMOT;

- copus€ TIABUUICHHIO OPraHi3alliHO-TEXHIYHOTO pIBHS  YIPAaBIIIHHS
HaJJaHHSIM SKICHOTO TOTEIBHOTO 0OCITYyTrOBYBAaHHS;

- crumyroe npuckopenns HTILL
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JIPOHU — HAVBLIIbIII BUKOPUCTOBYBAHA
TEXHOJIOI'TA BY AIBHUIITBA

Buxopucranus apoHiB B OYyJIBHHUIITBI — HOBA TE€XHOJIOTIS, 1 MOTEHIAN y HEl
nyxke Benukuil. Pazom 3 3D-gpykom 1 pobGoTramu 1€ 3pOOUTH PEBOJIIOLIIO B
apXiTeKTYpHO-OyaiBeNbHIN cdepi.
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Bixe cporoani apxiTekTypHi Ta OyniBenbHI (PipMH MOXKYTh 3aCTOCOBYBATHU
KBaJpOKoONTEpa i1 300py reoAe3udHoil 1HpopMaIlli mpo TepUTOPito, I KOHTPOJIIO
pPOOIT 1 CTBOPEHHSI MAPKETUHTOBUX MaTtepiaiiB. JIpoHU, OCHAIIIEH] KaMepaMy BUCOKOT
YiTKOCT1, 1H(pPAYECPBOHUMU CKaHEpaMH 1 TEIUIOBUMU JaTYUKaMH, JO3BOJISIOTH
30UpaTH BaXJIMBI JaHi, sIKI MOKYTh BIUTMHYTH Ha MPOEKT 1€ Ha eTarl MPOEKTYBaHHS.

TexHomnoriss JOPOHIB CYTTEBO PO3BUHYJACA 3a OCTaHHI POKM 1 Temep
BUKOPUCTOBYEThCS Y Oararbox ramyssx. Lli kpuxiTHi Oe3MUIOTHI JiTalbHI anapatu
MOXYTh JICTATHCSI TUX MICIlb, KyJIU JIIOAAM II€ CKJIaTHO 3pOOMTH: HeOe3neyHi abo
MIPOCTO BAXKKOMOCTYMHI (i3udHO. BoHM 30MpatoTh pi3HOMAHITHI JaH1 Ha BEIHMYE3HUX
TEPUTOPIAX Ta B CKIAJTHUX YMOBAX, & TAKOXK MPOCTO MPAITIOIOTh aBTOMOIITAIEHUKOM
— JOCTaBJISIOTH TMOCHJIKH. 3apa3 KBaJIpPOKONTEPH 3aCTOCOBYIOTh aKTUBHO Y
BIMCHKOBHX IUISIX, A€ TAKOX IX MOXKJIMBOCTI CTaJi BUKOPHCTOBYBATHCS 1 B IHIINX
00JacTsX: CUIbCHKOMY TOCIIOJIAPCTBI, TICOBOMY TOCTIOAAPCTBI, @ TAKOXK OYA1BHHUIITBI.

Tam, ge OyIIBHUIITBO e 3HAYHUX MacIITabiB, 000B’SI3KOBO 3aCTOCOBYIOTHCS
JPOHH, SIKi TIOKPAIYIOTh CIIOCTEPEKEHHS 32 00 €KTaMH, MOHITOPATH SKICTh, OE3MeKy
00’exTy Ta 30UparoTh pizHOMaHITHI (HoTO- Ta BigeodakTu. [[poHu B OYIBHUIITBI BKE
MoYajy 3MIHIOBATH METO/IM 30MpaHHs Ta HAJaHHS JaHUX ISl IPUAHATTS PIIICHb.

[s sikicHa 3MiHa B OyAiBEIbHUX METOJIaX MPU3BOAUTH JI0 3HAUHUX MOKPAIICHb
Ha Oy/AMaillaHuuKYy, 1 LI JIUIIE MOYaTOK. 3aCTOCYBAHHS JPOHIB B OY/IBHHIITBI J1a€
Oaratro mepeBar 3 TOYKH 30pY JOCHIKEHHS 00’€KTa 1 CKJIaJIaHHS 3BITIB MPO HOTO
ctadH. OpgHak 1 iH(OpMaIllisi HE Mae I[IHHOCTI, SKII0O BOHA HE MPU3BOJIUTH IO
npakTuyHuX nAi. KepiBHUK OyJiBHHMIITBA MOKE MOMITHUTH Oyab-sIKI O0’€KTH, SKi
BUMaramTh KopuryBaHHSA. [loTiM MOKHa CTBOpUTH Ta TIEpPelaTH 3aBIaHHS
miapsAHUKY. KepiBHUK TakoX MOXE J0JaBaTh 300pa)K€HHS Ta JOKYMEHTH 0
3aBIAaHHS Ta BCTAHOBIIOBATH TepMiHW. [licis 3aBeprieHHS 3aBIaHHS, BUKOHABEIb
MOX€E TaKoX 3poOouTH (QoTodiKcanilo BIANPAaBUTH ii Has3aa CyNepBI3Oop — HOMY
npuiine push-moBiOMIIEHHST NPO HOBY iH(opMalio 1Mo 00’ekTy. DYyHKIIOHAT
MOOIJIBHOTO PIIICHHS Tepeadadae KOMYHIKaIiI0 BCIX 4YWICHIB KOMaHIM MPOEKTY: 3a
JOTIOMOTOI0 YaTy IIBHJIKO OOMIHIOBATHCS 3aBJaHHSMH Ta BiJ3HA4YaTH TEPMIHOBI
npoOiemMu. 3a IMMHU 3aBJAHHAMH 3aBXKJIM MOKHAa OTpUMAaTH ab0 CKIJIACTH BUYEPITHI
3BITH, 1110 BigoOpakaroTh Xia OymiBHUITBA. binbie Toro, dotorpadii qomoMararoTh
chopMyBaTH BHKOHABYY JIOKYMEHTAIIlO, OKa30By 0a3y, SIKy MOXHA HaJCHJIATH
KEPIBHUIITBY 00’ €KTA 10 3aBEPIIICHHIO IMPOEKTY.

Yeprammua OQuiekcanapa
acnipanTka 1 poxy IHHI im. }O. M. [ToTe6H1
Hayk. kep.: kana. TexH. Hayk, nou. banax A. B.

OCOBJIUBOCTI KOMIVIEKCHOI'O BYIIBHUILTBA EKOITOCEJIEHDb

Exomnocenennst MOXyTh OyyBaTUCS K O€3MOCEPENHBbO TPYIOIO JIFOJIEH, TaK 1
OyaiBenbHOIO KoMmaHi€ero. [Ipu nbomy OyaiBenbHI KOMIaHii MalOTh BUTpaIll Yy SKOCTI
Ta TEXHOJOTIYHOCTI MOOYAOBAHUX CIOPYHA, OCKUIbKH BHUKOPHUCTOBYIOTH 3HAHHS Ta
pEe3yNbTaTH JTOCHIDKEHb CHEIANICTIB y pi3sHuX chepax. KomiekcHe OymniBHUIITBO
JI03BOJISIE 36KOHOMHWTH Ha BUPOOHUIITBI — SK Ha JIOCTaBIll MaTepiaiy, Tak 1 Ha
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MJIaHyBaHHI. X04a BOHH MOXYTh OYTH SIK OJHOTUITHMMH (3BEIECHUMHU 32 OJHUM
IJ1aHOM, HaHUOLIBIT KOM(POPTHUM ISl MAaHOYTHIX MEIIKAHI[IB), TaK 1 CTBOPEHUMH 3a
IHIUBITyaIbHUMHU TUlaHamu. [Ipu 1boMy BaXKJIMBO OpaTu A0 yBard HE TUIBKH
eeKTUBHE YNpaBIiHHA MaTeplalbHUMHU pecypcamu, aje U OKpeMy poJib
MEHEKMEHTY.

EdexktuBHEe yopaBmiHHS — JIIOJCBKHUM — PECYpCOM  JO3BOJISIE  MIABUIIUTH
BIJIMOBIAQIBHICTh KOKHOTO MpAaIliBHUKA 32 BUKOHAHY POOOTY 1 3MEHIIUTH 30UTKH
gyepe3 Hen0amiCTh.

JIist 1IhOTO BKJIMBO BECTH 3aIUC, XTO 1 KOJIM SIKAWA €Tam poOOTH BHUKOHYE,
TaKMM YMHOM KOKEH 3 MPAIliBHUKIB 3HaTUME, 110 WOTO HEAOANICTh HE 3aJIUIIUTHCS
HEMoMiueHo10. BaMBO TakoXk 3a0X04yBaTH POOITHHUKIB IIJISXOM HaJaHHS MpeMii
3a TapHO BUKOHAHY poOoTy. KypiHHS Ta B)KMBaHHS CIIMPTHUX HAIOIB TIPH I[LOMY Ma€
CYBOPO 3a00pOHSTHUCS 1 KapaTUCS ITUIIXOM HaKJIadaHHs mTpadis.

B ixeani, ocHOBHI po60TH 3 TTOOYIOBU €KO-TIOCEJICHHS BUKOHYIOTHCS 3a OIUH
ce30H. Tak MIHIMI3Y€ThCS BHUTPATH HA KOHCEpBAIlil0 OyJIBHUIITBA HAa 3UMOBUU
nepiosl. TumMyacoBe «3aMOpOKEHHS» OYIIBHUIITBA BUMara€ BKpUBaHHS HEA00y/I0B
3aXHMCHUM MaTepiajioM, BUTPATH HA OXOPOHY TepUTOPii. TOX €KOHOMIYHO BUT1IHIIIE
MIBUKO 3aBEPIIUTH OYIIBHUITBO. JJis 1[bOTO HEOOXiNHE peTeNibHE TUIAHYBAHHS Ta
KOHTPOJIb YChOT'O MPOLIECY.

Jyist O1TbI IBUAKOTO 300py OYIHUKIB MaTepiaiu, siki MOMKIJIUBO MPUBE3TH BKE
B «CKJIQJICHOMY» CTaHI 3aBO3UTH caMe Tak. Hampukian, mig 9ac OyaiBHUAIITBA OCETh 3
BUKOPHCTAHHSM COJIOM STHUX TIOKiB MO’KHA TIPHBO3UTH Ha MalJaHUYMK BXKE CKPYyUYCHI
B Kapkacu coJoM’siHi Onoku. TakumM YMHOM €KO-TIOCEJICHHS CTa€ JIHCHO
€KOJIOTIYHUM.

[leit cratyc MiATBEPIKYETHCS BIAMOBIIHUM CEPTU(HIKATOM B 3aJIEKHOCTI BiJ
TOTO0, SIKOTO CTaHAAPTy AOTPUMYBAIKCS NpU OYyIIBHUIITBI.

ByniBHUIITBO K  €KO-TIOCEJICHb OYIIBEIbHUMH KOMIIAHISIMH  J03BOJISE
MaKCHMI3yBaTl €(QEKTUBHICTh BUKOPUCTAHHS JKUTIOBOI TUIONI, TOCHJIUTA KOMGOPT
3, MIHIMI3yBaTH BHUTpPATH Ha TEXHIYHE OCHAIICHHS, IMJBUIIUTH SKICTh OYIiBEb,
MO€THATH BECh HAKOMMMYEHUHN TOCBIJ OyMIBHUIITBA 3 I[IKABUMU HEOPJAUHAPHUMHU, TIPU
IIbOMY EKOHOMIYHO OOTIPYHTOBAaHUMHM PIIMICHHAMH. TaKOX II€ MOXJIMBICTH O1IBII
paIioHAJIbHOTO Ta BJAJIOTO CTBOPEHHS I1HPPACTPYKTYpH, a TaKOXK OTPUMAaHHS
JI0JIaTKOBO MPUOYTKY 1HBECTOpPaMU 3a PaxyHOK MOOYOBU HEBEIMKOTO Mara3uHy 4u
aBTOMUIKU Ha BKa3aH1i TEpUTOPIi.

ByaiBHULITBO €KO-TIOCENIEHb Ta €KO OyIMHKIB BIJIPI3HSETHCS THUM, 110 Oararto
yacy Ta JIIOJICBKUX PECypCiB BHAUISIETBCS caMme Ha nepumuid eran. HaiOuibin
TPYAOMICTKMMHM Ha JaHOMY €Talll €: MJIAHyBaHHS, OOIPYHTYBAaHHSI PalllOHAIBHOIO
PO3MIIIIEHHS YCIX €JIE€MEHTIB MOCEJIeHHs, 301p CTaTUCTUYHMX JaHUX, aHaJl3 ,Mmia01p
MIIXOMSIIOI  MICHEBOCTI, MOIIYK CHEIUaTiCTIB s 00 ’€qHAHHS BCIX BaXKJIMBUX
€JIEMEHTIB «EKOIOCEJCHHS» B OJHOMY TMPOEKTI, MmiA0ip KaapiB, 3adydyeHHS
HEOOX1THOTO KariTaiy, miaoip Kajapis.

Y Bumagky TpaauuiiHOro OYIIBHULTBA OYJIBI1 3BOAATHCA 3a CTapUMHU
MJIaHaMH, KOTPl HE BUMArarOTh HACTIIBKH CEPHO3HOI MPOIYMAHOCTI KOXKHOTO 3 1X
esieMeHTIB. J[o TOro », cremiaiicTiB y Lii cdepl 3HAaUHO OLIbIle HIXK B «3EJICHOMY»
OyIIBHMIITBI, TOX BIiJ] MPOAYMAHOCTI PIIEHh Ha TEPIIOMY €Tall 3aJIeKUTh
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MOTAJIBIITUHN YCITIX €KO MOCEJICHHI.

Bapto BpaxoByBaTu W MOXKJIMBE BEJIUKE PI3HOMAHITTSA 3 BHOOPY MaTepiajiB
Ui OyMiBHULITBA. PI3HOMaHITHI CTpaTerii IUIaHyBaHHS «3€JICHHX» IIOCEeJIeHb
BIJIKPUBAIOTh IITUPOKUH MPOCTIp I BefeHHs O13Hecy. KoMmaHniit 3 OyaiBHHUIITBA €KO-
MOoCeJIeHb — Majlo, a BUJIB OYIIBHMIITBA, AKIICHTIB, MPIOPUTETIB Y PO3MIIICHHI,
cTpaterii — 6araro. Lle MOXyTh OyTH SIK OJHOMOBEPXOBI OYJAWMHKH 3 COJOMH, TaK 1
OyIiBJI1l MOBHICTIO 3 HaTYypaJIbHOTO JepeBa, ra3o0eToHy, TOI0. BOHU MOXYTh OyTH
SK PO3MIIIEHI HEMOaJiK BiJl MICTa, TaK 1 B COTHI KIJIOMETPIB Bil HHOTO. bynuHkm
MOXYTh OyTH SK TIOBHICTIO aBTOHOMHHMH, TaK 1 MIJKIIOYATHCS 10 3arajbHOi
eJleKTpoMepexi. ICHYIOTh pi3HI THUIK OMajeHHS 1 OOJAaIITyBaHHS ISl PI3HUX TPYII
HaceneHHs. TakoX OyIWHKH MOXKYTh 3BOJAUTHCS 3 TU(EPEHINAIIEr0 sl HACEICHHS 3
HU3BKUM YU 3 BUCOKHM PIBHEM JOXO/IIB.

172



CEKHIA «IIPOT'PAMHE 3ABE3INEYEHHA ABTOMATU30OBAHUX
CUCTEM»

HMimuk L
CTYJIEHT OCBITHBOTO piBHs Marictp 1 kypcy IHHI im. FO.M.Ilote6ni 3HY
Hayk. kep.: kana. ¢piz.-mar. Hayk, nou. Komomoers I'.I1.

JOCJIIKEHHA ITPOBJIEMHU ABTOMATHU30BAHOI'O TECTYBAHHA
MOBIUJIBHUX KPOCINVIAT®OPMOBUX ITPOBUX 3ACTOCYHKIB

Ha croromni po3poOka irpoBUX 3aCTOCYHKIB MEpepocia 3 HIIIeBOi ramysi y
CaMOCTIfHY BeNUKY IHAYCTpito, Ska HaOyJa CBOIX TEXHOJOTINA, KPHUTEPIiB Ta
CTaHIapTiB. Y HAll 4yac ITpU MEPEeTBOPWIKNCH Ha TOBTOMIATPUMYBaHI HpOrpamMHi
OPOAYKTU 3 IHTEHCUBHUM JKUTTEBUM LUKIOM. TOX 3 4yacoM cTae Jaefalil CKJIaJHIIIe
3a0e3neuyBaTu X MPUHHATHY SIKICTh, 1, KOJIU BUTPATH Ha 11 3a0€3MeUEeHHS Y JII0JIMHO-
roJMHaX JOCATaloTh IMEBHOI MeEXi, pO3POOHUKM MOYMHAIOTH 3aMMCIIOBATUCA IIPO
aBTOMATHU3ALIII0 IPOIIECIB TECTYBaHHS.

Ha nganuit MOMEHT iCHye ABa MiJXOJU JO Takoi aBToMmaTtu3aiii. TecTyBaHHS
YOpPHOi CKPUHBKM — KOJM TECTYBAJbHUK HE Ma€ JOCTYNY A0 BHXIJHOIO KOIY
OpOrpaMHOro 3a0e3MEYeHHs], 110 TECTYe€TbCsA, 1 BUKOHYE PO3pOOKY TECTIB 3a
BUMOTaMH JI0 MporpaMHOro 3abe3reueHHs Ta/abo 3a CBOIM YSBJICHHSIM, Ta
TECTYBaHHs 017101 CKPUHBKU — IIPU TECTYBAHHI LIUM METOJIOM PO3POOHUK TECTy Mae
JOCTYNl /0 BHXIJHOTO KOAY TMPOrpaM 1 MOKE MHCATH KOJ, KU BUKOPHUCTOBYE
010J110TEKH TPOrPaMHOro 3a0e3MeUeHHs, O TecTyeThes. OOMaBa MIAXOAN IIMPOKO
BUKOPUCTOBYIOTHCA JIJISl PI3HUX THUITIB IPOrPAMHOTO 3a0€3MEeYEHHSI.

MeTtoto poOOTHM € BHKOHaHHS JOCHIDKEHHS  NOMYJISpHUX  3acoOiB
aBTOMATU30BAHOTO  TECTyBaHHA  MOOUIBHMX  KpOCIUTATPOPMOBUX  ITPOBUX
3aCTOCYHKIB, BHUSIBJIGHHS 1X TIepeBar Ta HENOJIKIB Ta BHU3HAUEHHA 00JacTi
Halle(DeKTUBHIIIOTO 1X 3aCTOCYyBaHHS, 30KpemMa HJsi 1Irop, po3poOieHuX 3
BUKOPUCTAHHAM oy isipHoi matdopmu Unity [1].

CnovaTtky Oynu pO3IJIAHYTI 3acO0HM, II0 BUKOPUCTOBYIOTH miaxina "Oimoi
CKpUHBKH" — I1HCTpyMEHTH aBToMartu3arii TectyBaHHs AltUnity ta Unium [6].
[lepmioro mpobreMoro, 3 SIKOIO JOBENOCS 3ITKHYTHCS — CHCTeMa IMOBHHHA OyTH
TecToBaHOIO. Lle HakIamae meBHI OOMEKEHHS Ha apXiTEKTypy Ta TECTOBY CUCTEMY —
y BUIAJKY KOJIM BOHA IHTETPYETbCA JO TOTOBOro Mnpoekty. Ll i1HcTpymeHTH
JO3BOJISIIOTH  3arIMOUTHUCHh Yy  (YHKIIOHAN MPOTPAMHOTO 3aCTOCYHKY, OLIHUTH
IIBUJKICTH POOOTHM aJITrOPUTMIB, MEPEBIPUTH BIANOBIIHICTh MOJIB THUIY KIIIOU-
3HaueHHs Toulo. [Ipore, onepyrouu nuilie 006’€KTaMH Ha CLIEHI IrPOBOTO PYIIIis, MU HE
MO>XEMO Yy TOBHIN MIpi 3IMITyBaTH peajbHy MOBEIIHKY IpaBlisd, a TaKOX MPOBECTU
OI[IHIOBaHHS SKOCTI front-end wacTunm.

HactynmuuM kpokom Oyfio JOCHIIKEHHsS 1HCTPYMEHTIB aBTOMAaTH3allii, II0
BUKOPUCTOBYIOTh miaxifa "dopHoi ckpuHbku" — SikuliX [2] ta AirTest [3], sxi
nependavaroTh PO3pOOKY TECTOBUX CIIEHApiiB Ta BepHUQIKAMII0 OTPUMAHUX
pe3ynbTaTiB 3acob0amu, IO MPAIOIOTh Ha OCHOBI AJITOPUTMIB KOMIT IOTEPHOTO
30py(OpenCV [5] ta Thresholding [4]). IlepeBaroro maHuX IHCTPYMEHTIB €
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MaKCUMaJbHE HAOJIKEHHS TECTOBHX CIICHApiiB JI0 IrPOBOTO JOCBIAY PEaTbHOTO
rpaBlisd, a caMe — B3a€EMOJIISI 13 ITPOBHUM 3aCTOCYHKOM 3a JOMOMOTOI0 1HTepdecy.
[IpoTe 3HaYHUM HEOJIIKOM € T€, 1110 KOMIT FOTepHHUI 31p MOKHA OOMaHyTH, TOX 1HO/II
OyIyTh TpaIIsAITHCh HeOakaHl TECTOBI ClIEHapii, KOJIM MpoljeMa HacHpaBil €, aje
KOMIT FOTEpHUH 31p i1 HE 3MO31 BUSIBUTH.

YacTkoBO 1110 TpoOsIeMy BHPIITye METOIOJOTis "TecTyBaHHs CKpiHIIOTaMu',
110 € MOUTUPEHOI0 P TecTyBaHH1 front-end yactunu Beb-3acTOCYHKIB 1 MOXKe OyTH
3ajisHa JJIs ITPOBHUX MPOTPAMHUX 3acTOCYHKIB. [IpoTre Ha chorojmHi He icHYe
YVHIBEpPCAJIBHOTO I1HCTPYMEHTY /JIsi TAaKOro THUIYy TECTYyBaHHs, TOX MHOro MOKHA
pO3poOUTH IHAUBIAYadbHO, IIiJ BJAcHI MOTPEeOM, BUKOPHUCTOBYIOUM aITOPUTM
MOMIKCENIBHOTO MOPIBHAHHA. TakoX METOAOJOrIs "TeCTyBaHHS CKPIHIIOTaMHU'" MOXeE
JIOTIOMOTTH 1HCTpYMEHTaM "O15101 CKpMHBKU" BHPIIIUTH MpoOsieMy 3 BepuQiKalli€ro
front-end wacTuHw.

BucHoBku

1. JlocnimkeHe BUKOPUCTAaHHS TAX01B "0110i" Ta "4opHOT" CKPUHBKH IS
aBTOMATHU3allli TECTYBaHHSI.

2. [IpoBenaeHunit aHami3 ICHYIOYMX PIIIEHb AaBTOMATH3allli TECTYBaHHS

MOOUTBHUX 1rop, pO3pOoO0JICHMX 3 BHKOpPHCTaHHSAM Iuiatdopmu Unity, BHsIBIEHO
nepeBary 1 HeJIOJMIKHU JJI1 KOKHOTO 1HCTPYMEHTY.

3. JloBeieHa aKTyalbHICTH MPOOJIEMU Ta 3alpONOHOBAHE PIIICHHS
3aCTOCYBaHHSI METOJOJIOTI "TEeCTyBaHHS CKpIHIIOTaMu" JiJisi 3ac001B aBTOMAaTHU3aIlli,
K1 BUKOPUCTOBYIOTh OOH/IBA IM1IXO/IH.
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Kanamuank Makcum
CTYJIEHT OCBITHbOTO piBHs MaricTp 1 kypcy IHHI 3HY
Hayxk. kep.: kana. TexH. HayK, jaoil. 3asu B.1.

OCOBJIMBOCTI 3BACTOCYBAHHSA 'EHETUYHOI'O AJI'OPUTMY IIPH
PO3POBUI MOBLJIBHOTI'O 3ACTOCYHKY U1 OBCJIYT'OBYBAHHAA
JIIOAEU, AKI XOUYTb CXY/HYTH

Metoro poOOTH € AOCHTIIKCHHSI Ta BUKOPUCTAHHS T€HETUYHOTO anroputmy [1]
IUIA TIOUTYKY HAMOIIbII aKTyadTbHOTO MEHIO JIJisi KOPUCTyBaya 3 METOI0 CXYIHYTHU .
ANropuT™M TIOBHHEH MO30aBUTH BIIACHUKA BIJ 3aliBUX BHUTpaT Ha JOJATKOBHUX
CHEIaNiCTIB — JIE€TOJOTIB Ta  TNPUBECTH KOpPUCTyBaua A0 OaxkaHol Il
3HAXOJDKEHHs ii B J0JaTKy, HI00 MOTro BHUKOPUCTaHHS OyJI0 HEMIKJIMBUM Ta
OPUEMHUM JJIS1 3I0POB’SL.
Ha cporoanimmHiii geHps € 6arato HOCTYIMHUX JOJATKIB JJIS ITUX IIUICH, ajie BCi
BOHHM MalOTh OOMEKEHHS:
— JUIsl KOHKPETHUX KpaiH;
— JIOpore BUKOPUCTAHHS 0JAaTKY (I[1HA SIK 3@ IPUBATHOIO JII€ETOJIOTA);
— HEMae 3BOPOTHOTO 3B SI3KY;
— HE BUKOPUCTOBYIOTHCS MOTPEOH Ta MOKIUBICTh KOPUCTYBAUa;
— HE BEJIUKHI BUOIp Ta IIa0JOHHE MEHIO.
Hamr nogatok Ta anroputm Oyne HamaraTtucs 1mo30aBUTH KOPUCTyBaya BCIX 11X
HEJIOJIIKIB.
OcHOBHI TOTPEOU 10 ANTOPUTMY:
3acToCyBaHHS CUCTEMH LITpadiB.
3acTOCyBaHHS CUCTEM Bar.
[lepeBara kopucTyBadiB 10 CTpaB.
HyTtpientu kopuctyBaua.
“IctiBHE MeHIO”.
bananc cTpaB npu NPUTOTYBaHHI.
[11161p MOTPIOHKMX MOPLIH 711 CTPAB.
[IBuaKiCTH TEHEPAIllT MEHIO.
Cucrema mpadiB - CKIaAHUN Ta BEITUKHUN alTOPUTM, SIKUM CIIOKUBAE 0araTo
pecypciB cepBepa. bynyerbest maTpulis BCix Orof (Ha gaHUHW MOMEHT IPHOJIM3HO
500 ctpaB) 500 * 500 Ta npocraBmsitorcs koedimientu mtpadiB Big 0 go 1. ITig vac
reHepyBaHHs MEHI0 MTpadyeThcsl KOKHA XpOMOCOMa I'€HETUYHOI'O aJIrOpPUTMY IO
1 MaTpHII.
Cucrema Bar - CTBOpEHa CrHeliaJibHA CHUCTeMa, sKa JOoMoMarae THYYKO
KepYBaTH Ta HAJIAIITOBYBATH aJTOPHUTM.
[lepeBara xopuCTyBauiB - KOXKEH KOPUCTYyBad MOKe oOpaTu ans cebe, 110
oMy 110 Boj1o6m, ab0 cBOi OOMEKEHHS 111010 3/I0POB’S1.
HyTtpienTn xopucTyBada - anTOpPUTM IMOBUHEH T'€HEPYBATH MEHIO ISl ACHHOI
HOPMH.

NGOk~ wWDE
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JIJ1st KO)KHOTO KOPUCTYyBada CO37aEThCS TAOJUIIS THIBHOT HOPMU HYTPIE€HTIB TIO
Horo nmapaMmeTpam: BIK, 3piCT, Bara, akTUBHICTh TOIIIO.

[cTiBHE MEHIO - aITOPUTM MOBUHEH CKJIAJATH MEHIO, iKe Oye IPUEMHHUM s
CHOKMBaHHS. banmaHC CTpaB mpW MPUTOTYBaHHI - 100 MEHIO OynO JETKUM IS
IPUTOTYBaHHS.

[IBuaKiCTh TEHepallii - MEHI0 CO3Ja€ThCs B peajbHOMy uaci. ToOTo yac
reHepallii MOBWHEH TPHUBATH BiJl 3allOBHCHHS TNapaMeTPiB 10 BUKOPHCTAHHSAM
JOJATKY.

J1J1s BUKOHAHHS BCIX BUMOT TIOTPiOHI:

CepTudikoBaHa JIIOAMHA — TI€TOJOT.

CepTtudikoBaHa JI0JuHAa — HYTPIHOJOT.

[TpaBunpHa 6a3a JaHWX 31 CTpaBaMH.

[IpaBunpHa 6a3a TaHUX MTPOTYKTIB.

[IpaBunbpHA pO3MITKA BCIX CTpaB Ta MPOAYKTIB CIEIIaIbHUMU KaTerOpisiMU
TEriB: TErW MPOAYKTIB Ta TETHU CTPaB.

JIns 3HAXOJKEHHS CIJIBHOI MOBH 3 JIIOABMHU B iX mpodeciitHiii cdepi Oyio
3aCTOCOBAHO MOJIEIb MPEAMETHO-0pieHTOBaHOrO npoekTyBanHs (DDD) [1]/

BucHoBku:

1. Po3rasiHyTi BCl OTpEeOM T€HETUYHOTO aJITOPUTMY Ta IUIAXHU 1X BUKOHAHHS.

2. IloOynoBaHna Mojelb MTPEIMETHOI O00JacTi 3a JIOMOMOIOK TMPEIMETHO-

OpIEHTOBAHOT'O IIPOEKTYBAHHS.

3. Bu3nauena meta Bciei poOOTH anropuTMy, KOPHUCTH Ui BJIACHWKA Ta

KOpPHUCTyBaya.

W E
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JlazapeB Bagum
CTYJIEHT OCBITHBOTO piBHs MaricTp 1 kypcy IHHI 3HY
Hayk. kep.: kaHa. TexH. HayK, goi. Mixainyua O. M.

PO3POBKA OHJIAMH CEPBICY JJI51 BEB-HOBEJI 3A NI CKOIO

3 KOXKHHMM JIHEM Halll CBIT NMEPEHOCUTHCS y BIPTyaJbHUMN CBIT BeO-CEpBICIB Ta
JOJIaTKIB, SIK1 3HAYHO CHPOIIYIOTh HAIl MOOYT 1 JOMOMAararoTh HaM B MTOBCSIKIEHHOMY
#uTTl. Hema Takoi cdepu, siky 0 He 3adenuiia BipTyaiizaiis Oi3HeC MpolieciB, abo
JDKATAITI3AIS JOKYMEHTIB Ta CIPOIICHHS BITHOCHH M1X JIFOIbMH.

Koxxen 0Oi3Hec Mae cBoe mporpaMHe 3a0e3IeueHHsI Ta BIAMOBIAHI 10 HHOTO
CepBiCH, HaJaro/pkeHi Oi3HeC TpoILecH, Tomo. AJjie SKIIO 3BEPHYTHUCS O
MOBCSAKJACHHOTO JKUTTS 1 MOTJIMOUTUCS y X001, PO3TUBUTHUCA, SK caMe€ MOJKHA IIi
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MPOIIECH CIIPOCUTH Ta MPUOpPATH BCE 3aiiBe, a TaKOXK 3POOWTH SIKICHI CEpBICH, SIKI
JOTIOMOKYTb 3aJUIIUTH JIUIIE TE, 0 CTOCYEThCA caMoro nija. OJHUM 3 Takux X001
€ yhTaHHsA. B cyyacHOMy CBiTI HOBI aBTOpM MalOTh YK€ CHUJIBHUM MOTEHINAN 1
BEJIMKE KOM’IOHITI JIIOJeH, SKUM HE IMOTPIOHO BUTpayaTd Tpolll Ha PeaaKTOpiB,
MIOCTaBKM 1 cami KHUTU. Bce € B OHIaliHI, aje cydyacHe BHUKOPHUCTAHHS BeO-HOBEIN
BKJIIOYa€ B ceOe BENHMKY KUIBKICTh HE3PYYHOCTEW, AKI HE JO3BOJISIOTH YWTaAdy
BITYYTU NEBHUIA KOM(OPT B caMOMy MpOIIECl YNTAHHS, 3araM SITOBYBAaHHS MEBHUX
MICIb JI€ YMTa4 3yNMHUHUBCS, TAKOX J00IpKa Ta MPOrHO3YBaHHS MallOyTHIX CTHIIIB,
KaTeropil BUAaHb, SIKI MOTJIM O c1o00aTHCh KOPUCTYBAady — BCE 1€ € MPOOIeMaMu
Ccy4acHOi MyOJIIMCTUKK OH-TAiH BHUAAaHb, a TaKoX caM (opMarT pPO3MOIUICHHS
CTOPIHOK 1 came (opMyBaHHS TOMIB KHUT. JJig BUPILIICHHS IUX MPOOJIEM TOIIIbHE
BUKOPHUCTAHHA BeO-CKpamepy AJisl MOIIYKY CTOPIHOK OKPEeMOi KHUTH 1 BUPOOHMIITBA
17101 KHUTH 3 BIMOBITHOIO KUTBKICTIO CTOPIHOK, IJ1aB Ta YaCTUH KHHT.

Ckparnepy BUKOPUCTOBYIOTHCSI B HaWpI3HOMAHITHIIMIMX cdepax I1HKeHepii
nporpamMHoro 3adesneuyeHHs. BeO-ckpamiHr (BiJl aHIII. scraping — «BUIIKPIOAHHS»,
Be0-30upaHHs a00 BTATHEHHS BeO-IaHMX) — MEPETBOPEHHS y CTPYKTYPOBaHI JlaHi
iH(dopMaIrii 3 BeO-CTOPIHOK, K1 TPU3HAYEH] JJIS MEePETII Ty JIFOIUHOIO 32 JI0MTOMOTOI0
Opay3epa [1]. SIk mpaBuiIO, BIH BUKOHYETHCS 32 JOMIOMOTOI0 KOMIT'FOTEPHUX MPOTpaM,
10 IMITYIOTh MOBEMIHKY JIOAUHU B [HTEepHETi, a0 3'€AHYIOUMCH 3 BeO-CepBEPOM
Hanpsamy o npotokosry HTTP, abo yrpaBmnsitoun MOBHOLIIHHUM BeO-Opay3epom. Asie
OyBae 1 CKpamiHI 3a JOMOMOTOK KOIIIOBaHHA JaHUX JoauHow. Lle d¢opma
KOITIIOBaHHS, B SIKIM KOHKPETHI JlaHi 30Upar0ThCs Ta KOMIIOTHCS 3 [HTEpHETY B O6a3y
AaHuX a00 eNeKTPOHHY TAOJIHINIO IS TIOJANIBIIOTO MONIYKY UM aHai3Yy.

[CHYIOTh HACTYITHI TEXHOJIOT11 BeOCKpariHry [2]:

1) Pyyne KomiroBaHHS Ta BCTaBKa: Ha BeOCalTax CBIJIOMO BCTaHOBIIOIOTHCS
oap'epu (CAPTCHA) nns mepemko/kaHHd aBTOMaTU30BaHId oOpoOIi, 1 1e
MOKe OyTH €TMHUM MPUHHATHUM PIIICHHSIM.

2) 1lla6monu (peryssipHi BUpa3H): BUKOPUCTOBYIOThCS (DYHKIIIT MOIITYKY TEKCTY 3a
mrabmoHamMu (PEeTryJISIpHUMH BUpPa3aMu), 110 MATPUMYIOThCS OararbMa MOBaMU
IporpamMyBaHHS.

3) HTTP-porpamyBaHHs: CTaTH4YHI 1 JAMHAMIYHI BeO-CTOPIHKH MOXYThb OyTH
BUIIy4eHi muisxoM posmimienas HTTP-3anuriB Ha BimmanmeHoMy BeOcepBepi 3a
JI0TIOMOTO0 MPOTrpaMyBaHHS COKETIB.

4) HTML-anamizaropu: B IHTEIEKTyaJbHOMY aHaNi3l JaHUX Mporpama, sKa
BUSIBJISIE 11a0JIOHW, 3a JOMOMOTOI0 SIKMX JaHl OJHIET 1 Ti€l X Kareropii
KOJYIOTBCSI B CXO01 CTOPIHKM B MEBHOMY JKepenl iHdopmallii, BUTATYe HOTro
BMICT 1 MEpPEBOAUTH WOro y (opMmy, Ha3MBAETHCA OOOJIOHKOI. AHaJi30BaHI
CTOPIHKM CHCTEMH BIJIMOBIJIAIOTh 3arajibHOMY MIA0JOHY 1 iX MOXHa JIETKO
11eHTH(1KYyBaTH B TepMiHax 3araibHoi cxemu URL.

5) DOM-anasi3: BOyJOBYIOYHCH y MIOBHOLIIHHUI BeO-Opay3ep, IporpaMu MOKYThb
OTpUMATH JMHAMIYHUN BMICT, 3T€HEPOBAHHUMN KIIE€HTCHKUMH crieHapismu. Lli
€JIeMEHTH YIpaBiiHHSA Opay3epa TakoX aHaNI3yloTh BeO-cTopiHKH B DOM-
JIEpEB1, HA OCHOBI KUX MMPOTPaAMU MOKYTh OTPUMATH YACTUHU CTOPIHOK.

6) I[TnarhopmMu BepTHKaIbHOI arperamii : ICHYIOTh CHCIiajibHI  OHJIAMH-
maThopMu, SKi CTBOPIOIOTH Ta KOHTPOJIIOIOTH O€37114 OOTIB, AKI MPAIIOIOThH
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0e3 mpsAMOi y4yacTl JIIOJAWHU 1 IPHU LbOMY IXHS B3a€MOJIS 3 KOPUCTyBauaMu

B1/10yBa€ThCs 0€3 3B'A3KY 3 IIJTLOBUM CAUTOM.

7) Po3mi3HaBaHHS ~ CEMaHTWYHUX  aHOTAIllii: 3a  JIOMOMOTOK  METONy
pO3Mi3HABaHHS CEMAHTUYHMX AaHOTAlllii MO)XHAa BUTATYBAaTH MeTafaHi abo
CEMaHTHUYHY PO3MITKY Ta aHOTAITIi.

Metoio poOOTH € CTBOpEHHS J0JaTKy, sKuil Oyne 3a croeriaJbHUM
MOCHJIaHHSIM OTPUMYBAaTH BeO-CTOPIHKY 3 BeO-HOBEJOIO, MIC/IA YOTro 3a JIOTIOMOIOI0
00pOoOKHU CepBEpPHUX TEXHOJOTIH po3pobiaeHnx Ha MoBi nporpamyBanns Kotlin, 6yne
chopmoBana kHura B (opmarti .epub, skuil MokHa OyJae BUKOPHUCTOBYBATH MJis
eNeKTpOHHUX KHUT. KiieHTchka wacTmHa Oyae po3polseHa 3a gormomMoror Next.is
¢peiiMmBopka, Ha 6a3i 616mioTexu React, sikuii Mae 3pydHuit HaOlp IHCTPYMEHTIB ISt
po3poOku BeO-moAaTKiB. JOCHiKeHHS ICHYIOUMX CTpaTerii MOHEeTH3allli 10AaTKiB,
MiATBEPIUIIO, [0 HAWKPAIIOI CTPATETi€l0 € MOHETH3AIlisl 3a MIAMHUCKOI0, sika Oyne
JI03BOJISAITU KOPUCTYBauy 3a IIOMICAYHOIO MIJMUCKOIO OTPUMYBATH IEBHMU HaOlp
nocayr. CepBic 3a NIANUCKOI — 1€ PETyJIIpHE CHUCAHHS 3 KJIIEHTA 3a METOAOM
server-server, 13 3a3HA4Y€HOI0 [JATOK TEpPUIOTO CIHCAaHHA Ta MEPIOJUYHICTIO.
Po3pobniennii  mogaTok HagacTh MOMJIMBICTH —arperaimii Ta aHam3y JaHuX
chopMOBaHMX Ha OCHOBI NOOakaHb KOpHUCTyBada JJisi MOJAJIBLIOI PEeKOMEHJAl
KHUT, K1 MarOTh ITOTEHIIIAJI cepeJl HOTo IHTepEeCiB, KaTeropii, CTUIIIO, TOIIIO.

OTxe, BeO-CKpaIliHI — 1€ METOJ, KU 103BOJII€ aBTOMATUYHO OTPUMYBATH
BEJIMKY KUIBKICTh 1H(OpMalli 3 BeO-cailTy, 10 MOXKE 3a0IaJUTH Yac Ta 3YCHJUIS.
Bukopucransas nmogiOHUX CEPBICIB € IyXe€ aKTyaJlbHOIO TEMOI CY4aCHHUX PO3POOOK
MpOrpamMHUX 3aco0IB.

Jlireparypa
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HeanoBa Anacracis
CTyJleHTKa ocBiTHBOrO piBHs MaricTp 1 kypcy IHHI im. FO.M. Ilorebni 3HY
Hayk. kep.: nou. be3sepxuii A.l.

OCOBJJIHUBOCTI AJITOPUTMIB OITPAIITIOBAHHSA 306PAKEHD
I HEMPOMEPEKHOI CUCTEMMH PO3III3BHABAHHA EMOIIN

[IpaBunbHE po3mi3HABaHHS €MOIlIA MOXe OyTH CKJIaJHUM HaBITh JJIS JTFOJCH.
Ha panwmit wac Bci momiOHI anropuTMu Ui PO3Mi3HABAaHHS €MOIli BUKOHYIOTH
nependaveHHs, IKy eMOLII0 BiIUyBa€ JII0JJMHA, HA OCHOBI BHpa3y o0IuyYsi. AJie KOJIu
JIOJTMHA TIOCMIXA€ETHCS, 11€ HE 3aBX/IM O3HAYAE, 1110 BOHA BITYYBA€E €MOIIII0 PAOCTi —
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1€ OJIHA 3 HAMTOJIOBHIIIMX MpoOJeM i€l cepu, TOMy 10 JOCTIIKEHHS MOKa3yI0Th,
PI13HI1 JIIOJIM BIIYYBAIOTh PI13HY €MOIIiil, TPH OJTHOMY 1 TOMY K BHUpa3l 00IuyYsl.

Metoro poOOTH € JOCHIDKEHHS METOMIB Ta aJropuTMIB PO3Mi3HABaHHS
00JIMYYs Ta eMOIIIH JIFOIMHHU Ha 300pakeHH.

OCHOBHHMMH aJTOPUTMaMH OIIPAIFOBAHHS 300paXCHb €:
Meton Bionu-/[>xoHca.
Anroputm Eigenface.
MeTo rHyYKOTO MOPIBHSIHHS Ha Tpadax.

[Tporec BusiBneHHst ocodu metoaoM Bionu-J{»oHca Mae Taki 0COOIUBOCTI:

1. 3o00pakeHHs IPEACTABIAIOTHCS B IHTETPAIbHOMY BUTIISAII.

2. Tlomryk moTpiOHUX 00'€KTIB HA 300paKEHHSIX.

3. Jlmas BuOOpY O3HAaK 3aCTOCOBYETHCS METOJ TIOCHJICHHS CIAO0KUX

KJ1acu(iKaTopiB.

4. Jlng  TpUUHATTA  pINIEHb  BUKOPUCTOBYIOTHCS ~ MPOCTI  OiHapHI
KJ1acu(iKaTOpH.

5. lns BigKuAaHHSA BIKOH, 7€ HEMae OCOOHM, BHUKOPHUCTOBYIOTHCS KacKaJu
O3HaK.

Pamka, po3mMipoM MEHIIMM, HIXK BUXIJHE 300pa)KE€HHS, PYXA€ThCSA 3 JCSKUM
KPOKOM 110 300pakeHHio [1]. Ha xoskHOMY Kpoiii 3acTocOBYeThcs Ha0ip 3 N (iabTpiB
po3mnizHaBanHs oci0. Koxken ¢inbTp po3mizHaBaHHS 0C10 MICTUTH Hallp KacKagHUX
KJIacU(PIKaTopiB, sIKI 1 BU3HAYAIOTh, UM € HA 300pa’KeHH1 00IMYYsl.

Kpim anroputmy posmi3HaHHS, ICHYE€ TaKOX aJrOpPUTM HABUaHHS, SKUU
BUKOHYETHCS TEPIIUM. AJITOPUTM OTPUMY€E TE€BHY O0a3zy AaHUX, NOajli aJITOPHTM
CTUCKa€ 300paskeHHs 110 24 X 24 1 mykae BKa3aHl 03HaKW Ha 300paXKeHHI.

OTxe naHuii METOJT Ma€ Takl MepeBaru:

4, MOXJIUBICT, BUSIBJICHHA OUIbIIE HIDK OJHOrO O0JIUY4YsS Ha
300pakKeHHI.
5. Bucoka IIBUJKICTh pO3IMi3HaBaHHS 3a JIOTIOMOT OO
KJacudikaTopis.
6. MOXIUBICTh BUKOPUCTAHHS METOJTY B BIJICOTIOTOIII.
J1o HEeI0IIKIB MOYKHA BiJHECTH:
1. HusbKy MIBUAKICTH aJITOPUTMY HaBUAHHS.
2. HeoOxigHICTh BEIMKOI KIJIBKOCTI JAHUX I HaBUYAHHS.

PoGota anroputmy Eigenfaces 3acHoBaHa Ha METO/1 T'OJIOBHMX KOMIIOHEHT.
OcHOBHa 1JIe aNTOPUTMY TOJIATAE B TOMY, 100 3aJIMIIUTH TUIBKUA Ty 1H(OpMaIliio,
ska O XapakTepu3yBaja BiIMIHHOCTI OCi0 1 BHJIAJIMTH HEMOTPiOHY iH(opmMarriio [2].
Otpumanuii oquH pa3 HaOip BIACHUX BEKTOPIB BUKOPHCTOBYETHCS I KOTyBaHHS
BCIX I1HIIMX 300pakeHb 0ci0. BukopucToByroun OOMEXKEHY KIIbKICTh BIIACHHX
BEKTOPIB MOYKHA OTPUMATH CTHUCITYy allpOKCUMAI[i}0 BX1THOTO 300pakeHHsI 0CO0H, SIKY
MOTIM MOXHa 30epiraTé B 0a3i TaHUX Yy BUTJIISA1 BEKTOpa KOe(DIIIEHTIB, OJHOYACHO 3
KiodeM nomryky. OTHUM 13 HEeJIOMIKIB IIbOTO METONY € Te€, 10 JUIsl Horo iAeabHOI
peanizaiii He00X11HO, 00 BC1 BX1IHI 300pakeHHs, OyJIH 3 OJJHAKOBUM OCBITJICHHSIM,
TaKOX JIOJJaATKOBOIO MEPEIIKOI00 Oy/I€ HasIBHICTh OKYJISIPIB UM 1HIITUX peUeil.

Meron THYYKOro TOpPIBHSHHS Ha Tpadax B3BOIUTHCS 10 €IACTUYHOTO
nopiBHsAHHA. OOnuuust JrOJEH TpencTaBlieHl y BUTIAAI TpadiB 31 3BaKEHUMHU
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BepinHaMu 1 pedpamu. Ha erami posmizHaBaHHA oAuH 3 rpadiB - €TajJOHHUH -
3QJIMIIAETHCS HE3MIHHUM, B TOW Yac SIK 1HIIMHN AedOopMyeThCS 3 METOI0 HallKpamioi
niaronku no nepmoro [3]. Ha BepmmHax rpada oO4MCIIOIOTHCS 3HAYEHHS O3HAK,
HalyacTile BUKOPUCTOBYIOTh KOMILIEKCHI 3HaueHHS (uibTpiB ['abopa abo ix
YIOPSIIKOBAaHUX HAOOPIB, K1 OOYMCITIOIOTHCA B JIesIKiM 00siacTi BeplIMHM Tpada
JIOKaJIbHO, ITUISIXOM 3TOPTKH 3HA4Y€Hb SICKPABOCTI MiKceiB 3 pinbTpamu ["abopa.

Crpo1eHo anropuTM podoTH IIOTO METO/1a BUTJISAA€E TaK:

1. 3HaxoauThCs MPUOIN3HE MOJIOKEHHS 00U

2. YTOYHIOETHCS MOJOXKEHHS 1 po3Mip, O6e3 ycepeTHeHHs, 3MIHIOIOYH iX B 4-X
HaIpsIMKax TMKCEJs, 3MIIICHUX BiJI MTOJIOKEHHS Ha TIEPIIOMY KPOIIi.

3. BinOyBaeTbcs ~ JOKalibHE ~ CHOTBOpPEeHHs. B mceBmoBUNaaKoBiif
MOCIIJJOBHOCTI TOJIOKEHHSI KOXKHOTO OKPEMOTO By3Ja 300pa)kKeHHS
3MIHIOETBCSA, 00 I1Ie OLTBITE 301IBIIATH CXOXKICTh 3 TpadoM.

Otpumanuit rpad HaszuBaeTbcsi rpadoM 300pakeHHS 1 30epiraeThCsi SK
IPE/ICTAaBIICHHS 1HIUBIIALHOTO 00nuyysi. JlaHuii MeToa MOXKe JOCTaTHhO HaA1iHO
po3Mi3HaBaTU OOJIWYYs TMPHU 3MiHI pakypcy a0 20 rpamyciB, NMpuU BETUKHUX KyTax
TOUHITh PI3KO 3MEHIIYEThCA. [CHYIOTh TaK0X PI3HOBUAM LILOIO METOAY, OJUH 13
TaKWX, HE BUKOPUCTOBYE KIIFOUOBI TOUKHU 1 CTPYKTYpH rpady, a IpaLtoe 3 peiiTKOKO.

BucHoBku:

1. Po3risiHyTI METOU 1 AITOPUTMH 3HAXOJHKEHHS 00JIHY.

2. Onucana poOOTa anrOpUTMIB, a TAKOXK iX MEPEBAr Ta HEAOIIKH.
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PO3POBKA KOPITIOPATUBHOI'O 3ACTOCYHKY HA OCHOBI
MOHOJIITHOI TA MIKPOCEPBICHOI APXITEKTYPU

[Ipu po3poOii BENMMKUX 3aCTOCYHKIB, TPOTPaMIiCTH 3IIITOBXYIOTHCS 3
mpo0JeMo0 BHOOPY apXiTEKTyp, OCKIIbKM KOXKHA 3 HUX Ma€ CBOi IepeBaru Ta
Henouiku. [Ipu po3podiri 3acTocyHKy Tpeba po3yMiTd, IO MPOrpaMOBaHa CHCTEMa
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NOBMHHA OyTH CTIHKOIO 110 300iB, MIBUAKO OOpOOIIOBATH KOPUCTYBaJIbHUIIBKI
3aMuTH, TOIO.

OgHumMu 3 HaWMOMyJSPHIMIUX B po3poOlll MPOrpaMHOro 3a0e3MEUeHHs €
MOHOJIITHA Ta MIKPOCEpPBICHA apXiTEeKTypu. MOHOJITHA apXiTEKTypa, MPeICTaBIIsIE
co0010 J0JaTOK, SKUH poO3ropraeThcs, sk eauHe 1ie [1]. MikpocepBicu — 1ie
apXITeKTYpHUN 1a0JIOH, 3a AKUM €IUHUN 3aCTOCYHOK OYIYy€TbCsS SIK CYKYIHICTb
HEBEJIMKUX CEPBICIB, KOXKEH 3 SKUX peanidye okpeMy 0i3Hec-motpely [1], mpairtoe y
CBOEMY BJIACHOMY MPOIIEC], IO 3aMOBUYBaHHIO BUKOPUCTOBYE mpoTokosn HTTP mns
KOMYHIKaIi 3 IHIIMMH CEpPBICaMU 1 BIIACHY TEXHOJIOT110 30epiranHs JaHUX.

B 3anexxnocTi Bix Oi3HeC 3a1a4, sIKi BAHUKHYTH TIPW MailOyTHIN po3po0iri, Tpebda
3pO3yMiTH, 10 OyJe HAWBUTIAHINIE TSI MTOCTaBICHOI 3aaadi, Y¥ 3MOXKE CHCTEMa
PO3IMIUPSTHCS, sKa Oyae MIBUIKICTh OIMpAIIOBaHHS MaHWX Ta Yac BUTPAuCHUU Ha
PO3pOOKY 1 T.M.

Mera poboTu — peaiizyBaTH OAMH KJIIEHTCHKUN 3aCTOCYHOK, SIKMM OyJe MaTH
JIB1 pi3H1 apXiTEKTypH Ha PiBHI CEPBEPHOI YACTUHU Ta HAITUCATH OJHAKOBI TECTH JJIS
IIUX apXiTeKTyp 1 MEepPEeBIpUTH, SIK KOXKHA 3 HUX OyJ]ie pearyBaTd Ta CIPaBISATUCA 3
BEJIMKOIO KUIBKICTIO 3aITUTIB 1 T.J

JIns HamMcaHHS KITIEHTChKOI YaCTHHU BHKOPUCTOBYBaBcs Angular-gpeiMBopK,
OCKUJIbKHY BiH HaJia€ MpoCTy B3aemoito 3 html, ¢ss, typescript, Tommo. Sk npuknam mis
no0yI0BU KJIIEHTCHKOI YacTUHU Opanucs Taki caiitu, sk «Glovo» ta «Rocket» - 1e
caiTH, SIK1 OB’ s13aH1 3 JJOCTABKOIO 1KI.

Jliis pearizarii cepBepHOi YaCTHHH BUKOPHUCTOBYBaBCs Java Spring Framework.
[lepumnii 3acTocyHOK, SIKMM Oyno peanizoBaHo, OyB MOOymOBaHUN Ha OCHOBI
MOHOJITHOT apXITeKTypH. BiH MIBUIKO CHPABISABCS 3 PI3HUMHM 3aMUTAMH, TAKUMHU SIK
3aMOBJICHHSI Ta OIUiaTa MPOAYKTIB, JOCTaBKH; OTPUMAHHS JIOCTATHBHOI KIJIBKOCTI
pPECTOpaHiB, K1 MICTATh B cO01 Pi3HI KaTeropii Ta NpoayKTH, TOILIO.

[Ticns moOymoBU 3aCTOCYHKY Ha OCHOBI MOHOJIITHOI apXiTEKTypH, BiIOyBCS
TUTABHUM TIEpexiJ 10 MIKPOCEPBICHOI apXiTeKTypHu. ICHYIOTh JeKiIbKa MOIMYJISIPHUX
€TariB Mepexo/y BiJ MOHOJITHOI 10 MIKPOCEPBICHOT apXiTEKTYpH- 11€: MOHOJIIT, KU
NEPEXOAUTh B CTAAII0 MIKPOCEPBICHUI MOHOJIT; Jalli BiOYBA€ThCS TEpeXill 10
MIKpOCEPBICHOT apXiTeKTypu (Ha IbOMY eTami, Oi3Hec-3ajaui BXKE MOXKYTh
BUPIIITYBATUCh JOCTaTHBO MIBUAKO 1 €¢QEeKTHUBHO); B TMOJAJBIIOMY, MO>KHA
HaJAIITyBaTH B3a€EMOJIII0 MIKPOCEPBICIB, BUKOPUCTOBYIOUM martepH «Cara», ToOTO
Ha OCHOBI OpKecTpailii abo/Ta xopeorpadii.

[Ipu po3poOii MIKPOCEPBICHOI apXITEKTypU BUKOPHUCTOBYIOETHCS TEXHOJIOT1S
Docker - me iHcTpyMeHTapii, SKHHA JO3BOJIAE€ YIPABIATH 130JbOBAHHMH
KOHTEHHEpamu, B SIKUX OyJyTh PO3TOPHYTI CEPBICH.

[Ticnss  po3poOku mporpamMu BiOYJOCS TECTyBaHHS JBOX 3aCTOCYHKIB.
Hamnucano naexigbka cUEHapiiB TECTIB, 3a JOMOMOIOI0 SIKUX MOKHA MEPEeBIPUTH
IIBUIKOJIIIO Ta CTIHKICTh 3aCTOCYHKIB.

MikpocepBicu po3ropHyTi B XmMapi, 60 came XMapHi TeXHOJIOT1i 3a0e3MeuyoTh
3pYyYHUN JOCTYINl Yepe3 MEpEeXy A0 CHUIBHOTO MyJdy OOYHCIIOBAJIBHHUX PECYpCIB,
BOHM MOXYTh HAIUTH JlaHI 3 MIHIMAJbHUMHU YIPABIIHCHKUMHU 3aTpaTamMu Ta
3BEPHEHHSAMU 110 IIpOBaiiaepa.
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Jlnst 30epekeHHsT TaHWX BHKOPHCTOBYyBanacs Oa3a manmx PostgreSql. Bona
HaJa€ HaaliHI Ta TPOAYKTHBHI MEXaHI3MHU TpPaH3aKIlIH, PO3IMIMPEHHS, TOOTO
MO>KJIMBICTh CTBOPEHHSI HOBMX THUIIB JaHUX, 1HACKCIB, a TaKOXX Ma€ MOKJIUBICTbH
I AKTIOYCHHS PI3HUX JDKEPeT TaHuX.

o6 chiakyBatu, 3a JisiMU, sIKI OyJIM MPOBEACHI MK MIKpOCEpBiCaMH, JOJJaHO
texHousorito Zipkin Sleuth — Bona Hamae pi3Hi MexaHi3MH, Taki SK BiANpaBKa,
OTpUMaHHsI, 30epeKeHHS Ta Bi3yaui3allis JAeTajeil TpacyBaHHS.

BucHoBku
1. ocmimxeHe BUKOPUCTAHHS MOHOJIITHOT Ta MIKPOCEPBICHOT apXiTEKTYP.
2. IIpoBeaeHut aHasi3 iICHYIOUHX 3aCTOCYHKIB.
3. [IpoBeaeHO TecTyBaHHS JBOX 3aCTOCYHKIB.

Jliteparypa

1. MoHoJiTHa Ta MIKpOCEPBICHA apXITEKTypa.
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Ocanua €Breuis
CTyJleHTKa ocBiTHBOTO piBHs MaricTp 1 kypcy IHHI 3HY im. FO.M. TToTebHi
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AOCTIIKEHHSI METOIB ITIPOI'HO3YBAHHSI TEHEPAILIII
EJEKTPOEHEPI'TI COHAYHUMMU EJIEKTPOCTAHIIAMUA

Haii6i1p11010 1po61eMOI0 TPOTHO3yBaHHS TeHeparlii COHIYHOI eIeKTpOeHepTii
€ HermepeadayyBaHICTh MOTOJHUX YMOB, TOCTIMHA 3MiHA SKUX MPSAMO BIUIMBAE Ha
KUIBKICTh (paKTUYHO BHUPOOJICHOT €Heprii COHAYHUMHU EJEKTPOCTaHIISIMHU, IO
MPU3BOJUTH JI0 3HAYHUX TTOXUOOK y po3paxyHKax MOKJIMBOI reHeparlii.

[cHyrOTh AeKkiTbKa MIAXOAIB O BUPIMICHHS MPOOJIEMH MPOrHO3YBaHHS, SKi
3aCTOCOBYIOThH B 3QJICKHOCTI BiJl HASIBHUX BXIJHUX JAHUX Ta HEOOX1THOTO TOPU3OHTY
MPOTHO3YBaHHS (MMOTOYHUHN — BiJ MEKUIBKOX CEKYHI 0 XBUJIMH, KOPOTKOCTPOKOBHIA
— 110 3 JHIB, CEPEIHBOCTPOKOBUI — JIO0 THIKHSI, TOBIOCTPOKOBHI — MicsIli, poku) [1].

Metoro poOOTH € AOCHIIKEHHS OCOOJMBOCTEW METOIB NMPOTHO3YBAHHS Ta
BUSBJICHHS 1X €(DEKTUBHOCTI B PI3HUX YMOBAaX.

Bci icHyrodl anropuTMH TPOTHO3YBaHHS MOXKHA TO€JHATH B HACTYIIHI
MIXOIU:

6. CraTuCTUYHUI.

7. OBUYHULL.

8. UITy4yHMil iHTENEKT.
9. T'iGpuaHwMiA.

CratuctruuHuil miaxig O0a3yeThbcsl HAa YACOBUX psAaX ICTOPUYHHUX JTAHUX
reHepallii eJeKTpoeHeprii 31 COHsTYHMX cTaniii. [leit Habip JaHUX BUKOPUCTOBYETHCS
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JUTSL CTBOPEHHSI MOJENeH, TaKuX SIK MOJENb aBTOPETPecii-KOB3HOTO CEpPEIHBOTO.
BynyoTbcsi BITHOCHUHM MK 3MIHHMMH, SIKI BUKOPUCTOBYIOTHCS SIK BXIJHI JaH1 JJIS
CTaTUCTUYHOI MOJENI 1 3MIHHOIO, Ky MOTpiIOHO mepeadauntu. Takuil miaxia Moxe
OyTH 3aCTOCOBaHUU JIMIIE MICJIA TOTO, K IMaHEeJ1 COHSYHOI CTaHIIl B)K€ BCTAHOBJICHI
Ta 310paHo JOCTATHHO JAHUX JJIs KajliOpyBaHHS MOJEII 1 MOKa3ye Kpallll pe3yJbTaTh
IPU MOTOYHOMY Ta KOPOTKOCTPOKOBOMY IIPOTHO3YBaHHI.

®i3uyHUN  MiAX1J TPYHTYETbCS JIMIIE HA OCHOBHUX KOHCTPYKTHBHHUX
mapamMeTpax (POTOCNEKTPHUYHOI CHUCTEMH 1 3aKOHAaX TMMOBEIIHKH COHSYHOI 1
doroenexkTpuyHoi eHeprii [2], He BUMarae iCTOPUYHHMX JaHUX TeHepaii, Mo
J03BOJISIE  BUKOPHCTOBYBAaTH WOTO JUIS TONEPEIHBOTO BH3HAYCHHS HANWOLIBII
ONTUMAJBLHOTO po3MilleHHs naHened. [Ipu Takomy minxoni OTpUMaHi 3 MOBEPXHI
3emJ1i a00 CYMyTHHUKIB 3HIMKM Heba aHali3yl0Th Ta BU3HAYAIOTh 32 HUMH THIIH XMap,
MOTIM OIIIHIOETHCS BEKTOP PyXy XMap 1 pO3paxoBYeThCS MOTYXKHICTh COHSYHOTO
BUIIPOMIHIOBaHHS Ha COHSYHI MaHeTI.

Bin He € onTUMalbHUM JIJIi JTOBTOCTPOKOBOTO IMPOTHO3YBaHHSA, 00 HE Mae
TOYHUX MATEeMAaTHYHUX MOJEJEeH s mependadyeHHst 3MiHU (GOPMU Ta MEpPECyBaHHS
XMap, ajae MOXKE 3aCTOCOBYBATUCH JUIsl TOTOYHOTO 1 KOPOTKOCTPOKOBOIO
POTHO3YBaHHS, TOKA3ylOUW Kpall pe3yJdbTaTH HIK CTaTUCTUYHI METOJU B
3aJIEKHOCTI B1J] TEPUTOPIL JIJIs SIKOT B11I0YBAETHCSI TPOTHO3YBAHHS.

[ITy4Huii 1HTENEKT BUKOPUCTOBYE aJTOPUTMH, SIKI MOXYTb HESBHO
OXapaKTepU3yBaTH HENIHIMHMA 1 JyXe CKIAQTHUN B3a€EMO3B'SI30K MDK BXITHUMU
JaHUMH (YMCEBbHUN MPOTHO3 MOTr0JIM) 1 BUXIJHOIO MOTYKHICTh. HelipoHHa mepexa
HAaBUAETHCA HAa BXIJHUX JAaHWX 3a JOTIOMOTOI0 METOJy HaBYaHHS 3 BYHUTEICM
TPEHYIOUHCh alpPOKCUMYyBATH Ta OIliHIOBaTH (QyHKIi0 4u BigHomeHHs [3]. Takwii
MIOX1J BHUKOPUCTOBYETHCS I KOPOTKOCTPOKOBOIO Ta CEPEIHBbOCTPOKOBOIO
MPOTHO3yBaHHA. BiH BuMarae 0arato JaHWUX Ta 4Yacy JjIsi HaBYaHHS, ajie¢ € OibII
TOYHIIIIUM 32 CTATUCTUYHUIN, 00 BPaXxOBY€ HEJIHIMHI 3B’ SI3KM MK BX1THUMHU JaHUMH.

[MOpuaHuit miaxia noeaHye B cob1 Oyib-AKi 3 BUIIE MepeidYeHuX MiIXO0/1B, 1110
JIO3BOJISIE TIOJ0JIATH HeILOJ'IiKH BUKOPHCTaHHS OKPEMHUX IIIXOMIB 1 IJABUIIATH
TOuHiCTH mporHo3yBanns [4]. Moro 3acTocyBaHHS € BUIIPaBIAaHMM, KOJIH HEOOXiTHO
OXONMUTH OUIBIINNA CHEKTP YacOBUX 1 MPOCTOPOBUX TOPHU3OHTIB, MPOTE TakKa
OOUpPHICT, TOTpeOye OUIBIIOT KUIBKOCTI BXIAHUX JIaHUX, BHUKOPUCTAHHS
CreIiajJbHUX MPUCTPOIB Ta OUTHIITUX 0OUYHUCITIOBAIBHUX MOTY>KHOCTEH.

BucHoBku: Oyno AOCHIPKEHO Ta MOPIBHSHO PI3HI METOAM Ta MIAXOAW IO
MPOTHO3YBaHHA  TEHepalli  eJIeKTPOCHEprii  COHAYHUMHU  EJIEKTPOCTaHUISIMH,
MIPOAHAJII30BAHO iX MepeBaru Ta HEAOIIKH.
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OcrtpoBenbkuii Cepriii
CTyAeHT ocBiTHROTO piBHA MaricTp 1 kypcy IHHI im. FO.M.ITote6ni 3HY
Hayxk. kep.: nouent bessepxuii A.lL

IITYYHUAN HTEJEKT B ITPOBAX IMMPOTPAMAX 3 BAKOPUCTAHHSIM
Q-LEARNING TA DON

[ITydHuil 1HTENEKT y Bijeoirpax 3HAYHOI MIpOI0 BUKOPUCTOBYETHCSA IS
BU3HAYCHHS MoBeIiHKK HeirpoBux mepcoHaxiB (NPC) B irpax [1]. 3a3Buuaii mpu
po3po0Ill IMTYYHOTO IHTEJNEKTY ISl BIJEOITOP BUKOPHCTOBYIOTHCS TPOMI3JIKI
HErHYYKi CTaTUYHI ITOPUTMH MPUUHATTS pimieHb. [le mpusBoauTs 10 TOTO, M0 MpHU
HEOOX1JTHOCTI, SIKa BUHUKAE y pa3i 3MiH JIOTIKK ITPOBOTO CEpeIOBHUINA Ta MEXaHiK,
CKJIaJIHO TIEpenporpaMyBaTH irpOBUX areHTIB.

3a IONMOMOrOI0 MAIIMHHOTO HaBYaHHS MOXXHO BHPIIIUTH II0 MpoOjeMy, aje
BOHO BUKOPHCTOBYIOTHCSI JIOCTaTHBO PIAKO B IrpOBUX KommaHisix. Taka cuTyais
3yMoBJIeHa psAsoM (dakTopiB. OCHOBHUM (PAKTOPOM € BIJICYTHICTh JaHMX TiJ 4Yac
pPO3pOOKHU Ui HaBYAHHS QJITOPUTMY, IO YCKIIATHIOE IEH TMpOIeC, aJkKe Baxde
PO3IAUIMTH PILICHHS areHTY Ha BIPHI Ta XUOHI.

Takox my»e 4acTo cUTyallis Taka, 1o il 9ac po3poOKH IrpPOBOTO CepeIOBUIIIA,
npaBuia TPHU MIIJAIOTHCS HEOJHOKpATHUM 3MiHaM. Lle mpu3BOAUTH 110 TOTO, IO
3 SBJISAETHCS HEOOXIIHICTh MOCTIMHOTO TEpPEHABYCHHS CHCTEMH, IO B CBOIO YEpry
MO>KE MPHU3BECTH JI0 HECMO/IBAHOI Ta HEAJCKBATHOI MOBEAIHKUA Yepe3 3MiHY CIIUCKY
nmapaMmeTpiB Ha sIKI CIIUPAETHCS AITOPUTM.

['00BHOIO METOI0 € BHBYEHHS OCOOJMBOCTEH IITY4YHOTO IHTEJIEKTY Y
BiJIeOirpax, METOJIB HaBUaHHS 3 MIAKPIIUICHHSIM Ta CTBOPEHHS CHCTEMHU 3
BUKOPHCTAHHSM METOMIB MAIIMHHOTO HAaBYaHHA, 00 MPOJEMOHCTPYBATU
MO>KJIUBICTh Ta €PEKTUBHICTh 1X BUKOPUCTAHHS IJIsl IFPOBUX 3aCTOCYHKIB.

JIist CTBOPEHHSI IrpOBOTO CepeIOBUINa OYJI0 BUKOPHCTAHO irpoBuit pymii Unity
pa3om 3 MoBoro mporpamyBanHs C#. Ilicis po3poOKu OCHOBHU irpOBOTO 3aCTOCYHKY
Oyna peajizoBaHa CHCTEMa HAropoja 3a KOXXHY 3 MOXJIuBHX JHik. J[aHa cucrema
BUKOPUCTOBYETHCS ISl peaii3alli aJlfOpUTMy HaBUYaHHS IITYYHOTO 1HTEIEKTY 0e3
Buntesst, a came Qlearning. Q-learning — e ajaroput™m 0e3MOAEIBHOIO HaBYAHHS 3
nigkpimieHHsM. Mera Q- learning momnsirae B ToMy, 1100 HaBYHUTHCS CTpaTerii, ska
BKa3ye areHTy, skl A1l CJiJ BUKOHYBAaTH 3a NMEBHUX oOcTaBMH. BoHO He BuMarae
MOJIeNII CcepeoBUIa (3BIACH yTOYHEHHS «OE3MOJEIHHOT0») 1 MOXKE BHUPIIIYBATH
mpoOJeMu 31 CTOXAaCTHYHUMH TIEPEXOJaMH Ta BHHArOpoJiaMH, HE BHUMAararudu
ajarrranii.
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[epmroro iTepalii€to CTBOPEHHSI IITYYHOTO 1HTENEKTY 7Sl KepyBaHHs IOHITaMH B
MeKax IrpoBOI0 CepeoBHINA Ta HOTO HaBUaHHs € peajisaiis anroputmy QLearning
Ha OCHOBI (-Tabiuib [3]. JlaHa peanizallis BUKOHaNA MMOCTaBIEHY 3ajady, aje Maja
JesKl HEJOJIIKUA, a caMme: JUIsl TUX CTaHiB, Kl He OyJad BHAMMI IIiJl YaC HaBYaHHS,
cucteMa He Oysa HaBUEHA 1 TOMY JIIi B ITUX CTaHAX MOXKYTb OyTH Hee(EeKTUBHUMH.

Sk po3BuTOK naHoi ifges BupinieHo Bukoprctatu DQN (Deep Q-Network).

DQN no36aBnserbcsi -1abiuilb, SKI MPU JAETAILHOMY PO3TJIAl € ABOMIPHUM
MAaCHBOM IIO JisIX 1 CTaHAaX, a BBOJUTH 3aMICTh I[OTO HEHPOHHY MEPEKY.

DQN BHUKOpPUCTOBYE HEHPOHHY MEpexXy Uil OLIHKK 3HadeHb Q-¢yHkiii. Ha
BX1J 0 HEHPOHHOI MEpeki BXOAATHh MapaMeTpH, Kl BIAMOBIIAIOTH 332 BU3HAUYCHHS
MEBHOTO CTaHy, y3arajbHIOE Il CTAHU Ta MOBEPTAE 3HAUCHHS HArOPOJU JJIsl KOXKHOI 3
MOXKJIMBHX Jiii Ha Buxoi [2].

Hust  peamizamii DQN  Oynmu  Bukopuctani  0i0mioTeKH, SKi  IIHPOKO
BUKOPUCTOBYIOThCS Ui MAIIMHHOTO HaBYaHHs, a came Keras Ta Tenserflow. 3 vux
OyJIM BUKOpPUCTaH1 OCHOBHI MOJIeNi Ta (PYHKINT akTUBAIi /11 TOOYyA0BH Ta HAaBYaHHS
HEHPOHHOI MEpEexi.

Xoua mporec HaBYaHHS Ta MO0 HEOOX1THOCTI TIEpeHaBYCHHSI HEHPOHHOT MEpexi
MOXKE 3aiimMaTu Oarato 4yacy, ajie MICisl TOro, sIK Iied mporec Oyje 3aBepIlCHUi,
OPUMHATTS TEBHOTO PIIMIEHHS CUCTEMOI0 OyTH 3aiiMaTth JOCUTh Majo 4Yacy.
Pesynbrar Oyne HajgaBaTHCA Maiike MUTTEBO, O€3 HEOOXITHOCTI MEPEBIPKU YMOB Ta
Mepexo/iiB MK CTaHaMU, SIK 1€  HEOOXIIHO POOUTH TiJi YaC BUKOPUCTAHHS
TPaJAULIIHUX AJITOPUTMIB NMPUNUHATTA PILIECHb, SIKI 3a3BUYall BUKOPHCTOBYIOTHCS B
ITPOBUX 3aCTOCYHKaX.

BucHoBku
1. HocmigkeHe BUKOPUCTAHHS IITYYHOTO 1HTEJIEKTY B IrPOBUX 3aCTOCYHKAX.
2. IIpoBeneHuit aHami3 iICHYIOYMX peati3alliid iIrpoBOr0 MITYYHOTO 1HTEJICKTY.
3. JloBeneHa akTyalbHICTh CTBOPEHHS JAHOTO IFPOBOTO 3aCTOCYHKY 3
BUKOPHUCTAHHSM METO/IIB MAILIMHHOTO HaBYAHHSI, aJITOPUTMIB HaBYaHHS 3
1 KPITIIICHHSIM.
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IIpouenko Anapii
CTYJIEHT OCBITHbOTO piBHs MaricTp 1 kypcy IHHI 3HY
Hayk. kep.: kanx. TexH. Hayk, goil. Jlumapenxo 1O.0.

JOCALIXKEHHSI OCOBJIMBOCTEM PO3POBKH ITPOI'PAMHOI'O
3ABE3IIEYEHHA ITPOMIXKHOI'O IIAPY U151 BITJAJIEHOI POBOTH
JOIATKIB BIPTYAJIBHOI PEAJIBHOCTI

CydvacHwuii cBIT, 1110 nipoiimmoB yepe3 nangaemito COVID-19 ta me He oroBTaBcs
Bil Hel, moTpedye HOBHX MiAXOAIB MAJSl OpraHizaiii KOMyHikamii y Oi3Heci Ta
CYCITUTBCTBI.

OmnuM 13 3aco0iB  Hajaro/KEHHS KOMYHIKAlLlli  MOXE€  BHUCTYIIUTH
3aCTOCYBaHHs OOJaJHAaHHS BIPTYyalbHOI PEajbHOCTI, HANPHUKIAA, AJS MPOBEACHHSA
NEPEMOBHH, BIJIBITyBaHHS MY3€iB, IIKLI, JJi1 00’ €MHOTO MPOEKTYBaHHS aBTOMOO1IIB,
OrJIsiy JeTaled Ta sKOCTi 30ipku Yy Iexax 30ipKu aBTOMOOLIIB, 4YM y IrpOBIid
IHAYCTpli IS BIAJAJICHOTO KOPHUCTYBAHHS TOTYXXHOCTSIMU ITPOBHX CEpBEpIB Ta
€KOHOMIi TAKUM YMHOM Ha MOTY>KHOCTSX JIOKAJIbHUX ITPOBHUX CTAHIIIH.

[TporpaMue 3abe3mneueHHs, 1O MOXK€ OyTH BUKOPHCTAHE JIJsi CTBOPEHHS
HNOJIOHMX 3aCTOCYHKIB MAa€ CKJIaJHY CTPYKTYpPY Ta BUKOPHUCTOBYBAHI aJTOPUTMHU.
Baxx1Boro cki1aioBoo i€l CUCTEMH € IpOrpaMHe 3a0e3MeYeHHsI POMIXKHOTO 1Iapy,
[0 BIAMOBIJAE 3a BUPINIEHHS MpoOJieM mepenayl Bifeo, 3BYKY Ta pyXiB MiX
o0JaHaHHSAM KJIIEHTIB Ta 00JIaJHAHHSM CEPBEPIB y peaJbHOMY Yacl.

MeToro poOOTH € CTBOPEHHS NPOrPAMHOIO 3a0€3MEUEHHS MPOMIKHOIO LIapy
(middleware), mo Oyne BupilryBaTH 3aBIaHHS Oe3mepeOIfHOrO 3B’SI3KY MiX
oOJagHaHHS BIPTYaJbHOI PEabHOCTI KOPUCTYBayiB Ta irpoBUX cepBepiB. OCHOBHE
3aBJIaHHS TOJSITa€ y BU3HAUEHHI YU MOXKIIMBO 3HAWTH NUISIXM BHUPILMICHHS MPoOsieM
3aTPUMKHU YM TIOIIKOJDKEHHS JaHWX MpHU TepefaBaHHI iX y peaJbHOMY 4aci uepes
KOMII'FOTEpHY MEpEeXY Ta UM MOXKIIMBE KOPEKTHE PEKOHCTPYIOBAHHS ITaHUX, 110 OyJIU
3aTpYMaHi Y TOMIKOJKEH1 TiJ] Yac repeaaBaHHs MEPEXKEIo.

['0710BHOIO YacCTMHOIO MPOMDKHOTO Iapy MPOrpaMHOro 3a0e3leueHHs €
yIOCKOHaJIeHa MporpaMHa miatdopma s nepefaBaHHs MYJIbTUMEIIMHUX JaHUX,
KOTpl BUKOHYIOTbCS KOpPUCTyBaueM 4M cepBepoM. [Iporpamue 3abe3neueHHs Oyne
CKIIaflaTUCsl 3 JpaiiBepy oOJaJHaHHS BIPTyaJbHOI PEATbHOCTI KOpPHUCTyBaya,
MporpaMHOTO 3abe3meueHHs sl KOMyHikalii KopucTtyBada i3 cepBepom ta OpenVR
ApaiiBepy g 3 €IHAHHS KOpHCTyBada 3 irpoBoio Iuiardopmoro (SteamVR) Ha
cepBepl.

['on0BHOIO 3amauer0 yJIOCKOHAJIEHOI MPOrpaMHOi MIaTGOpPMU € BUPILICHHS
3aBAaHHs Oe3nepediiHOl JOCTaBKU MYIbTUMEAINHUX TaHUX Y PEaIbHOMY Yaci.

MerToro 11i€l poOOTH € MOCHIHKEHHS IUIAXIB Ta MOXKIMBOCTEH BUKOPHCTAHHS
Ta yJIOCKOHAJICHHS BIIKPUTUX MYJIbTUMEIIMHUX TIATGOPM JJIsl BUPIIIICHHS 3a/1a4 110
CTBOPEHHIO MYJBTUMEINHUX CUCTEM BIPTyaJIbHOI PEANIbHOCTI, 1110 MPAIIOIOTh Yepe3
KOMIT IOTEpHY MEPEXY y peasibHoMy 4aci. [1[o0 kokeH 3 6akarounx MaB MOKITUBICTh
BITUyTH ceO€ YAaCTHHOIO COIlyMy HaBiTh MPHU HASBHOCTI YKOPCTKUX OOMEXKEHH Ha
MepecyBaHHs MICTOM 1 CBITOM Yy BUIIAJIKy TTaHIEMIH.
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BucHoBku

1. HocnimkeHO BUKOPUCTAHHS BIAKPUTUX MYJIbTUMEAINHUX IIaTGopM s
BUPIIIICHHS 3aBJaHb CTBOPEHHS JIOAATKIB BIPTyaIbHOT PeaibHOCTI.

2. IlpoBeneHo aHami3 ICHYIOUHMX  MYJIbTUMEIIMHUX  1uiathopM  Ta
yIOCKOHAJIEHU MPOTPaMHUI KO OJTHIET 3 HUX.

3. JloBeneHa aKTyaJabHICTh CTBOPEHHS MYJIbTUMEIINHUX CHCTEM BIPTyalbHOI
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XOCTOBA CUCTEMA BUSABJIEHHSA TA
OBPOBKU MEPEXEBHUX 3AI'PO3

CTBOpEHHSI TEXHOJIOTTYHMX MOXJIMBOCTEH MJii aBTOMATUYHOIO BHUSBIICHHS
IIKIIJTABOTO TIPOTPAMHOTO 3a0€3MEYCHHS Y PEKHMMI PEabHOr0 4acy B IOTOKaX
JaHUX € TmpiopuTeTHUM 3aBAaHHsAM B Crpaterii kibepOesnexku Ykpainu [1].
[IpoOnemMoro i CUCTEM BHSBICHHS BTOPTrHEHb HAa OCHOBI MEpEXl € MPOTOKOJ
3axucty TpaHcnoptHoro piBHsS TLS (transport layer security), sSKuii HIHPOKO
BUKOPUCTOBYETbCS ISl 3aXUCTy JaHuUX nmporpam B Mepexi I[nrepner. TLS
BUKOPUCTOBYE aCHUMETpUYHE IIM(PPYBaHHS I AaBTEHTU(IKalli, CUMETPUYHE
mupyBaHHs Uil KOH(DIICHIIMHOCTI Ta KOAM ABTEHTUYHOCTI IOBIJIOMJIEHHS IS
30epe’KEeHHS IIJIICHOCTI ITOB1IOMJICHHS.

[IkiyMB1 IporpaMu BHUKOPHUCTOBYIOTH mpoTokon TLS, Hampuknazx, mig vac
3BepHeHb 110 command-and-control (C&C) cepBepa, YMM CTBOPIOIOTH MPOOJIEMY
aHaiizy 3amu@poBaHOTO MeEpekeBoro Tpadiky, a MeEToau SKi 3aCHOBaHI Ha
CIIBCTABJICHHI INA0JIOHIB MOBEIIHKH CTalOTh HeepekTuBHUMU. [1[00 BcraHoBUTH
TLS-3'eqnanns, Kiibka Bil(opMaTOBaHUX IMAKETIB MOTOKY OyAyTh IMepeaaHl MixX
nBoma xoctamu, sk-oT Client Hello packet 1 Server Hello packet. Bonu e
3amu@poBaHi 1 MICTATh BUAUMI 1MOJs 1aHux. Y pooorti [2] Anderson, Paul, McGrew
CTBEP/IKYEThCS, 10 BUKOpUCTaHHA TLS 3110BMHCHHM TporpaMHuUM 3a0e3MeYeHHSIM
BIJIPI3HSAETHCS Bij JieriTuMHOro Bukopuctands TLS. Ili BigMiHHOCTI OyiH KiJIBKICHO
BU3HA4YCHI B OlHApHI BEKTOpPH, SKi OylM BUKOPUCTAHI Ui HaBYaHHS MOJEII
norictuyHoi  perpecii  LI. Pi3Hi  knacudikatopy  MamIMHHOTO  HaBYaHHS
MOPIBHIOBAJIUCS B HACTyMHIM pobdoti [3] Anderson, McGrew, ne 3amicTh OiHapHHUX
BEKTOPIB po3riisigaeTbess Mojenb Random Forest sk HagiitHimmi kimacudikaTop y
chepi knacudikamii Tpadiky. Ha mux 3acamax y 2019 pomi B poboti [4]
posrisgaeTbes anroput™m MalDetect, skuit Haja€ MOXJIMBICTH IIE J0 3aKIHUCHHS
nporiecy 3’eqHaHHs TLS BigHalith o3Haku mikigouoro [I3. B anropurwmi
npeacTaBiieHo 23 HaaiHl QyHKIIi, K BUAUSIIOTh HEOOX1IHI 03HAKHU 3JI0BMHCHOTO
13 3 BigKpuTHX MOJIB NaHUX MpH 3’€aHaHHl TLS. ANTOpUTM BUKOPHCTOBYE MOJIEIb
Online Random Forest, sxa HaBuae Kiacu(ikaTop B OHJIAMH-PEKUMI Ta YHUKAE
MOBTOPHOT'O HABYAHHS Ta TOBTOPHOTO PO3TOPTAHHS, KOJIM HAJXOSATh HOBI 3pa3KH.

MeToro pobOTH € CTBOPEHHSI MPOTPaMHOi CHUCTEMH, TOJIOBHUMHU (YHKIIISIMHU
AKOI MaroTh OyTH eQEeKTHBHICTh Yy BHUSBJICHHI ILIKIJIMBOIO MPOTrPamMHOro
3a0e3MedeHHs] 1 CBOEYACHICTh B pearyBaHHI Ha HUX y PEXKHUMI PEATbHOTO dYacy.
JlocoiauT TOYHICTh BHUSBIICHHS aTaKk MOXHA 3a JOMOMOTOI0 3arajbHOJOCTYITHHX
HabopiB manux s HaBdanHs Big CTU-13 [5], MCFP [6], ski MICTATh TpU THIH
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Tpadiky B KO)KHOMY JIOCTIKYBAaHOMY KEHCl: 3JJOBMHUCHE MporpamMHe 3a0e3MeueHHs,
3BUYaiiHUi 1 ¢oHOBHI. B poOOTi [7] 3 OLIHKK CHUCTEM BUSBJICHHS KOMIT IOTEPHUX
BTOPTHEHb, HAJIA€THCS OIJISJl 3arajlbHUX TEHJICHIIM, peKOMEHJalllii Ta OCHOBHMX
HaWlKpallux TMpaKTUK, Ha OCHOBI SKUX OyJne BUKOHAHA OI[iHKA CHCTEMH. 3a
BUCHOBKAMH JIOCJITHUKIB, Ha OIIIHKY CHCTEMH BIUIMBAIOTh HACTYMHI (haKTOpHU:
TOYHICTh BHUSBIICHHS aTaK; IOKPUTTA arTak; IPEBEHTHUBHE BHUSABJICHHS aTaK 1
IIBUIKICTh 3BITYBaHHS, CTIAKICTh 10 METOJIB yXWJICHHS BIiJl TEXHIKH BUSBIICHHS;
CIOKMBaHHSI pecypciB; oO0poOka poOoYOro HaBaHTaKEHHsS wikianuBoro [13.
PesynbraTom mocmimkeHHs Oyze OIliHKa peasli3oBaHOi CHCTEMH 3a BUINE3TaIaHUMH
METPUKAMH Ta ITiIXO0JIaMH.

[TizBoasiun MiACYMKH, MOKHA KOHCTAaTyBaTH, 110 Hapasi € e(eKTUBHI METOIU
BUsABIEHHS MIKiymBoro II3 y pexumi peampHOro wacy. JlociimKeHHS METOMIB
aHanmizy Tpadiky — 1€ OJMH 13 CTOBIB KiOepOe3neku, SKUA JTOMOMOXKE
YHEMOXKJIUBUTH MOPYILIEHHA KOH(P1ACHIIIHHOCTI TaHUX.

Jliteparypa

1. Vka3 [Ipe3sunenrta Ykpainu Ilpo pimenns Panu HarioHanbHoi 6e3meku 1 000poHU
VYkpainu Big 14 tpaBus 2021 poky "lIpo Crparerito kibepOesneku Ykpainu'.
URL: https://www.president.gov.ua/documents/4472021-40013 (mata 3BepHEHHS
14.04.2022).

2. Blake Anderson, Subharthi Paul, David McGrew Deciphering Malware's use of
TLS (without Decryption) 2016. URL.: https://arxiv.org/abs/1607.01639
3. Blake Anderson, David McGrew Machine learning for encrypted malware
traffic classification: accounting for noisy labels and non-stationarity 2017. URL.:
https://dl.acm.org(nata 3Bepuenns 14.04.2022).

4. Jiyuan Liu, Yingzhi Zeng, Jiangyong Shi, Yuexiang Yang, Rui Wang,
Liangzhong. MalDetect: A Structure of Encrypted Malware Traffic Detection
2019. URL: https://www.techscience.com/cmc/v60n2/23066 (mata 3BepHEHHS
14.04.2022).

5. Garcia, Grill, Stiborek CTU-13 dataset 2014. URL:
https://www.stratosphereips.org/datasets-malware (nata 3sepaenns 14.04.2022).

6. Erquiaga, Garcia and Garcia Garino MCFP dataset 2017. URL:
https://mcfp.weebly.com/analysis(nara 3Bepuenns 14.04.2022).

7. Aleksandar Milenkoski, Marco Vieira, Samuel Kounev, Alberto Avritzer, Bryan
D. Payne Evaluating Computer Intrusion Detection Systems: A Survey of
Common Practices. URL.: https://dl.acm.org/doi/10.1145/2808691(nata 3BepHEHHS
14.04.2022).

189



Hapbkos [denuc
CTYJIEHT OCBITHbOTO piBHs MaricTp 1 kypcy IHHI 3HY
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PO3POBKA KOMIT’IOTEPHOI CUCTEMM JJ151 ABTOMATHYHOI'O
350PY 1 AHAJII3Y IHOOPMAIIIL 3 BEB-PECYPCIB

VY nHam yac, Mepeka [HTepHeT norauHya MaiKe BCl aClIEKTH HAIIOTO JKUTTA,
OXONuJIa yC1 KyTOYKH HAIIOTo CBITY. L[ Mepeka — 1e He JuIe BeIUKI MOYKJIUBOCTI,
e 1 HOBI BUKIMKUA Tiepen Oi3HECOM, ypsiioM Ta 3BHYAMHMMH KOPHCTyBadamH.
OmHuM 3 TakWX BUKIWKIB CTaB MOIIyK Ta aHami3 iHdopmarii. [le#i Bukimk crae
po0IeMOI0, K0 Tpeda OTpUMATH BEIUKI 00CATH MpoaHali30BaHo1 iHpopMaIlii.

PimennsM 111€i mpoOjieMH cTajiyd TpOrpaMHI 3aCTOCYHKH, SIKI Ha3WBaIOTh
Parseru. Ilonpu Te, 1110 BOHU AIMCHO MOXYTh IIYKAaTH Ta aHaJIi3yBaTH 1H(POPMALILO,
BOHU MalOTh NIEBHUI HEJIOJIIK — BOHU HE THYUKI. | KoJiu KopucTyBauy moTpiOHO HIOCh
KacTOMI30BaHe, TO BIH CTHKA€ThCA 3 THUM, IO MOTPIOHO pPO3POOIATH HOBUMI
IpOrpaMHUI 3aCTOCYHOK.

MeTor0 poOOTH € CTBOpPEHHS MPOTPaAMHOTO 3aCTOCYHKY, SKHH Haaae
KOPHUCTYBauy MOXJIMBICTh KOPUTYBATH Ipoiiec 300py Ta aHamily iHdopmailii 3 BeO-
pecypciB. OcHOBOIO B po3poOIll € CHHTAaKCHYHHI aHami3atop. CHHTaKCUYHHUI
aHai3aTop — 1€ MPOTPAMHUN KOMITOHEHT, SIKUW MpUiiMae BX1IHI JIaHi, 3/1e01IbIIOT0
TEKCT, 3 METOI0 po300py IpaMaTHYHOI CTPYKTYpPHU 3TiIHO 13 337aHOI0 (OpMaIbHOIO
IpaMaTHKOIO Ta MOJAIbIIOro 30epiraHHs y 3agaHomy dhopmari.

TakuM dYHHOM, CTaBUTBHCS 3ajada — 3HAWTH PIMICHHS, $KE JI03BOJIUTH
KOPHUCTYBauy CaMOMYy peJaryBatd poOOTy CHHTAaKCHMYHOIO aHai3aTopa i CBOi
noTpeOu.

['070BHOIO YACTHHOIO MPOTPAMHOTO 3aCTOCYHKY € pPO3poOKka oOpoOHHKa
3aMUTy KOPUCTYBaya, SKUH TMEPETBOPIOE 3aMHUT y TEBHY MOCHIIOBHICTh AIN IS
MOJABIIOT0 aBTOMAaTUYHOIO aHaiizy. OOpoOHMK sIBIIsIE COOOI0 JEKIJIbKAa MOIYJEH,
MOB'A3aHUX MIXK COOOI0: MOAYJSI B3a€MOJIT 3 KOPUCTYBAUYEM ISl OTPUMAHHS 3aIlUTy,
MOJyJIsl OOpOOKHM 3amuTy, MOJyJisl 30epiranHs 3anuty. OCHOBHOIO 3aJauero II€i
YaCTUHU €: OTPUMATHU 3alUT BIJl KOPUCTyBaya, MpoaHali3yBaTU WOro, MEPEBIPUTH, YU
MOKJIUBO IIeH 3alMUT BHKOHATH, Ta 30€perTd y TOMY BHUMAJAKY, SKIIO IEH 3amuT
BaJIITHUM, 1HAKIIIE TTONIEPEUTH KOPUCTYBaya.

[Ticnst Toro, sik KOpUCTyBau chOPMYBaB 3alMT, HOTO MEPEBIPUB MPOTPaMHUIN
3aCTOCYHOK, Ta OynuM BHMKOHAHI TECTOBI 3amuTu 10 BeO-pecypcy. IIporpamumii
3aCTOCYHOK MO’KE€ Jail BUKOHYBaTH pOOOTY Yy aBTOMAaTHM30BAHOMY pEXuMI, 0e3
3aITy4eHHs] KOPUCTyBayva.

Po3po6toBanuii mporpaMHMil 3aCTOCYHOK y MOJAIBIIOMY Oyae poOUTH Taki
Ti:

- [lepeBipsiTu yepe3 BKazaHl MPOMIXKKH 4acy OHOBJIEHHS Ti€l iHPopMallii, sKa
I[IKaBUTh KOPUCTYBa4a Ha IITLOBOMY BeO-pecypci.
- AHamizyBatu Ta 30epirat iHpopmallito y neBHoMmy Ghopmari.
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- OnoBIlIyBaTH KOPUCTYyBa4ya y TOMY BUIAJKY, SKIIO CTAJTUCH SIKICh 3MIHH, YU
3’sIBUJIaCh HOBa iH(GOpMaIllisl Ha IIJIbOBOMY pecypcl.
- OmoBimyBaT KOpHUCTyBa4a Yy TOMY BHUMNAAKYy, SKIIO MPOTPaMHHIA
3aCTOCYHOK HE MOKE€ OTpUMAaTH 1H(OpMaILIiio 3 HIJILOBOTO BeO-pecypcy, TOIIO.
JU1si HanKMCaHHS MPOTPAMHOI0 3aCTOCYHKY BUKOpHCTOBYBaBcs .NET s BUKOHHaHS
3aIuTIB J10 BeO-pecypciB.
BucHoBku
1. MocnipkeHo cpepr BUKOPUCTAHHS CHHTAKCUYHUX aHaJIi3aTOPIB.
2. [IpoBeneHo aHali3 ICHYIOUHUX IPOTPAMHUX PIIIEHbD.
3. JloBeneHa akTyallbHICTh CTBOPEHHS CHUCTEMH [IJIi aBTOMATHYHOrO 300py
iH(popmMmartii.
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CEKIIA JTPOMUCJIOBE TA IUBUIBHE BYJIIBHUIITBO»

Askaxka Ouer
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NTOCJJIIKEHHS MOKJINBOCTEU YIOCKOHAJEHHSA
TEXHOJIOTTYHUX MMPOLIECIB BUKOHAHHS BY AIBEJIbHUX
MOHTAKHUX POBIT 3A PAXYHOK BUKOPUCTAHHSI
IHHOBAIIMHUX TEXHOJIOT'TH

Texnonorias BIM. BIM — (Bix anrx. building information modeling) uu e
OCHOBHHUH «KHUT» y Cy4aCHOMY MPOEKTYBaHHI Ta OCHOBHA Te€XHOJIOTiA. TexHomoris
Ma€ Ha yBa3l HE MPOCTO BIpTyaJibHE MOJEIIOBaHHS OYMiBIi, 1€ KOMIUJIEKCHE
ySIBJICHHS B IU(PpOBOMY BUTJSAAI (I3UYHUX Ta (PYHKI[IOHAIBHUX XapaKTEPUCTUK
o0'ekta. BIM BpaxoBye He NHpOCTO 3BEICHHS, a W OCHAIIEHHS, KEepyBaHHS,
eKCIUTyaTallito 00'exTa, NEPCIEKTUBY PEMOHTY YU 3HOCY, TOOTO OXOILIIOIOYH BECH
KUTTEBUU IUKIJI 00'€KTa y KOMIUIEKCI. YCl CKJIaJ0B1 Ta HIOAHCH y MPOEKTYBaHHI,
SKi MamwTh BIAHOMIGHHS J10 00'€ekTa, OOOB'SI3KOBO BpPaXOBYIOTHCS Ta
pO3TIANAOThCA B €auHOMY TmipoekTi. [lpu BumanenHi abo 3amiHI SKOTOCH
enemMeHTa abo JJOMOBHEHHS BCSI MOJIEIb MEPEPAXOBYETHCS 3 IMM KOPUTYBAHHSM.

Bukopuctanus mtydHoro iHTenekty. IHryunuit 1HTtenexkr (IOI) —
«TMOBENIHKAa» MAaIllUHU, fAKach TEXHOJOTid, SKa IMITy€ KOTHITUBHI (YyHKIIL
JIOAVHU: BUPILIEHHS 3aBJaHb Ta MpoOJeM, po3mi3Hae o0pas3u, OO0'ekTH Ta
HaBuaeThes. € i ocobnuBa obsacte 11 - MammmHaHe HaBYaHHS, BOHO OyJy€ThCS Ha
300p1 CTATUCTUYHUX JIaHUX, HA OCHOBI SKUX pOOJSATHCS BHCHOBKH Ta
BUCHOBKHU.HOBI Oy/iBeIbHI TEXHOIOTIT HEe 001MAYThCA 0€3 MAIIMHHOTO HABYAHHS
ta [II. ®akTH4YHO 1€ HEBUAUMHUN TOMIYHHUK, SKHH aHai3ye TepaOaliTH HaHHX,
3HaxoAsun mpobsiemu. Ile Moxe OyTH sk 1 pyTuHHE (DiABTpyBaHHSA HEMOTPIOHOT
iHdopmariii, i HaBIaku, MOIIYK KOHKPETHUX aanux [1, 3].

Bukopuctanus aponiB B OyxaiBenbHiM cdepi. Ha xanp, Oynmangandmk
3aHAJITO PYXOME CEepeloBHINEe, IO IIBUAKO 3MIHIOETHCS, 1€ podoTam 0e3
¢antactuunoro Il Hemae micust — amke BOHU JIIOTh 32 33JlaHUM QJITOPUTMOM.
Ane nocTynmoBo OyIIBHUUTBO  BIPOBAJKYE CMapT-pilIEeHHSA, 30KpeMa,
3aCTOCYBaHHs JApPOHIB. | 1 TexHoJsoriss Mae Habarato Oulblle 3aBIaHb y cdepi
HEPYXOMOCTI Ta KOMEPIIWHMX ILIJIAX, HDK MPOCTO aepodoTo3iioMKa OO0'€KTIB.
JIpoHU KOPHUCHI SIK: KOHTPOJIb O€3MEKU: MOHITOPUHT MaiJJaHUYMKIB 3a JOITOMOTO
KaMep Ta BUSBJICHHS HeOe3NeuHux AinsHoK. Hemae He0oOX1IHOCTI 0COOHMCTO
nepeBipATH OynMalWJaH4YMK, a OJApa3y COPSMOBYBATHU JIIOAEH MJis BUPIIMICHHS
MpoOIeMHU; TPOHU-TIOCTAYaTLHUKH MaTepialliB Ha 00'€KT, CKOPOUYETHCS KITbKICTh
aBTOTPAHCIIOPTY; APOHU-MYJISPHU. 301MBITYETHCS MIBUJKICTh Ta SKICTh PYTHHHOI
pPOOOTH NPOHHU JJIs1 3HOCY OyMIBEIHbHUX €JIEMEHTIB ITICIs 3aKiHYeHHS MpoekTy. Lle
X04 1 TOBUIBHIMIE, aje 0E3CyMHIBHO JEIIEBINe Ta O€3MeYHille PIlleHHs; JPOHU-
oxoponii. Kpanikku y OyIiBHULTBI, Ha >XKaJlb, MMOBCIOJHI, TOMY SK 3HM)KCHHS
BUTpAT HAa I[I0 CTATTIO MOKHA BUKOPUCTOBYBATH POOOTIB.
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Bukopucranus ek3ockeneriB. Po0OOTH30BaHI €K30CKENEeTH MPHUCKOPSATH
po0OTY Ta NPOAYKTUBHICTh Ha OyJIMaiaHUYUKY, OCKUJIBKH MOTYXHICTh JIFOJJUHU B
TaKOMYy «KOCTIOMi» OaraTopa3oBo 3pocTae, MpH I[bOMYy poboTa Habarato
o0esneynima. biomexaniyna kommnaniga Ottobock 13 Himeuunnu ta mBenchka Hilti
po3pobuinu ex3ockeneT s OyniBenbHUKIB EXO-01, sakuif BUMIIIOB HA PUHOK BKe
y 2020 pori.

Texuonoris VR B OyniBHunTBi. Cepen HOBUX TEXHOJOT1H B apXITEKTypl Ta
OyIIBHULITBI OCOOJHMBO BapTO BUIIIUTU BipTyanbHy peanbHicTh (VR). Bona
CTBOPIOE «pEabHUI» CBIT Yy HU(POBOMY CEpEAOBHINI, BHKOPUCTOBYIOUU
dotorpadii, peaaepunr Ta Bigeo 360°. MoXKIUBOCTI TEXHOJOTII 3a0€3MeUyIOTh
HaBIrail0 B PEATICTUYHOMY IDKUTAI-CEPENIOBHINI, € TaKoX MOXHa
B3AaEMOJIATH 3 00'€eKTaMu B pealibHOMY 4Yacl. J[OlOBHEHA peaNbHICTh — 1€ BXKE
okpeMi upoBi eIEeMEHTH, HAKJIaIeHI Ha CepeIOBHUILE, AKi T00YTOBYIOTh KIHIIEBY
3ajiymMaHy mMojens [4].

JochmiokeHHsT  cydyacHUX  OyJIBEJIbHMX  MarepiajiB Ta  TEXHOJIOTIH
OynmiBHunTBa. Jlo cydacHmx OyAiBeJbHHUX MaTepialliB MOXHa BIJIHECTH Taki
Martepiaju, K MHOIUIEKC, JIIHOKPOM, PiJKa ryma, piKke JIepeBo, KOpKOBa mijjora
Ta ryMOBa YE€pEIuIls.

Jlo cydacHHMX TEXHOJIOT1# OyI1BHUIITBA MOKHA BIJHECTH TaKi TEXHOJIOTIT K,
nepeB’siHI 0araTomoBEepXiBKH, OYAIBHUIITBO 3 TOHKOMIPHHMX JI€PEBHHX CTBOJIIB,
BOTHECTIIKI OYyJIMHKH 13 COJIOMHU Ta OyJMHKH 3 KOHTEUHEPIB.

[ligBO/IsTYM BUCHOBKM, HA MEPIIUN MOTJISA] 3[a€THCS IO JIIOJCTBO JOCATIIO
aroreto po3BUTKY OyJIIBEIbHUX TEXHOJOTIN, ajie 1€ JUIIe Ha TMepIIud MOTJIS/I.
Piub y TOMy 1110 poTrpec HE CTOITh Ha MICIIl 1 mepedyBa€e y MOCTIHHOMY PO3BUTKY.
[Iporpec nwoacTBa HE poOUTH MIOCH BIYHUM. MUHE MEBHUN Yac 1 Ha 3MiHY UM
OyniBeJIbHUM MarepiajaM Ta TEXHOJIOTISIM NPUHIYTh HOBI, AOCKOHaIII. Tomy
HaM 3aJMINAETHCS JUIIE KUTH, aKTUBHO MPOCYBATH HOBI i7ei 1 crocTepiratu 3a
UM 0€3KIHEYHUM PO3BUTKOM.

Jlitepatypa

. https://www.dsnews.ua/ukr/economics/sovremennye-stroitelnye-tehnologii-
innovatsii-klassika-27022017154500 (nara 3Bepuenns 10.04.2022).

. https://pidrudniki.com/1529052754404/ekonomika/zarubezhnyy opyt sfere proe
ktirovaniya (narta 3Bepuenns 12.04.2022).

. bymyes C./J., Mopo3zoB B.B. Vnpasnenue 3akynkamu B mnpoektax: B 2 T1. /
VYkpauHcbka accomianig ynpasiiHHa npoektamu, YkpMHTU. Kuis: YkpWHTU,
1999. T.1. I'masu 1-4. 188c.; T.2. I'naBu 5—8. IIpunoxenue. 196 c.

. Opranamia OyaiBaunTia / 3a penakiiero C.A. Ymanskoro. Kuis: Konmgop, 2007.
521 c.

. I'ynenko B.M. Texnosoris OyaiBeIbHOrO BHPOOHHUIITBA: HABYAJBHUN MOCIOHUK.
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I'appuienko Anacracis
cryaentka 1 kypcy IHHI im. FO.M. Tlote6n1
Hayxk. kep.: kana. TexH. Hayk, aoil. [Tonrasens M.O.

PIBUYHA BE3BAP’EPHICTD BYAIBEJIBHOI'O ITPOCTOPY

®dizuyHa Oe30ap'epHICTh mependavyae CTBOPEHHsS CEpPeAOoBHUINA, A€ CYCHIJIbHUM
npocTip (Pi3UYHO MOCTYHNHHUHM Al KOXHOTO TPOMAJSHUHA, BKIIOYAIOYM JIIOACH 3
O0OMEXEHOI0 MOOITBHICTIO, HUIIXOM YIPOBA/KEHHS NPUHIUIIB YHIBEPCAIBHOTO
IU3aiHy.

3apa3, Ha morysA 0araTbOX, OJHIEIO 3 BAXKIUBUX MPOOJIEM € Ba)KKe MepecyBaHHs
mrofeit 3 iHBamigHICTIO. Ha K0oKHOMY KpOIll iX mepeciiayloTh MEePEemKOIU: CXOIU Yy
nia’i3ai, HeoOmamToBaHi JidTH, OOpAIOPH, HEABTOMATHUYHI ABEpPi, HEMOXKIUBICThH
3alTH 0 TPOMAJICBKOIO TPAHCIOPTY 0€3 CTOPOHHBO1 JOIIOMOTH, TOLLO.

[lepeBaxkHa OUIBIIICTh TPOMAACHKUX Oy/iBeNb B YKpaiHi HE € JOCTYMHUMH s
MaJOMOOUTBPHUX TPYN HACEJCHHs, OJHAK Yy HaWOMMXK4l POKH Il CUTyallisi Mae
sminuTHucs. Tak, 10 2030 poxy rpomaachKi OyaiBiIl O BClH KpaiHi MalOTh MOCTYIIOBO
cTaBatu 0Oe30ap’epHUMHU W BIJMOBIIATH CBITOBUM CTaHIapTaM JOCTYMHOCTI. Taki
aMOITHI 1Tl TependadeHo IJIaHOM 3axojiB 3 peamizanii HamioHnaneHOT cTparerii
0e30ap’epHOCTI, pO3po0ICHOI B Mekax 1HIMIATHUBU mepiioi jeal Ykpainu OlieHu
3€JNEeHCHKOI.

«Macmrabuuii mnan 3axoziB HarmionansHoi cTparerii 6e36ap’epnocti Ha 2021-2022
pOoKu noroikeHo. Bin Mictuth nonan 250 nporno3uiii, siki MaloTh OyTH peasi3oBaHi
70 KIHIIST HAacTymHOTO poky. KoxHe 3 MIHICTepCTB MPE3CHTYBAJIO 1HILIATUBU Y
paMKax cBOiX cep BIANOBIAAIBHOCTI. MIHICTEPCTBO PO3BUTKY IPOMAJl Ta TEPUTOPI
VYkpainn (MiHperioH) BU3HAUMB M’ SITh OCHOBHHMX HAINpPSMKIB pOOOTH Ha HAMOIMkK4l
JIBa POKM y Mexkax JIocArHeHHs (izuyHOoi 6e30ap’€pHOCTI — BiJ BIOCKOHAJICHHS
JIep>KaBHUX OyAIBEIBHUX HOPM JO KOHTPOJIIO 32 JOTPUMAHHSM BUMOT OyaiBEIbHUX
HOPM ¥ BIATMOBIJIHOTO MOHITOPHHTY», — 3a3HauuB MIHICTp PO3BUTKY Tpomaj Ta
teputopiit Osekciit Yepaumos [2].

30kpemMa, B paMKax MpoekTy MiHicTepcTBa B HAMOJIMKY1 TIBTOPA POKH TIAHYETHCS
OHOBUTH 5 JepkaBHUX OydiBEIbHUX HOPM BIAMOBITHO 10 CY4YaCHUX BUMOT
6e30ap’epHocti. Takok 3ampoBaguTH 7 MDKHApPOJHUX CTaHJapTiB y cdepi
JOCTYITHOCTI TPOMaJIChKUX OyAiBeb. Yl HOBI TpOMaJACHKI OyiBiil B YKpaiHi MalOTh
OyTH CTBOPEHI 3 ypaxyBaHHSIM MPUHIUIIB IHKIIO3UBHOTO IU3aiHY.

B 3anopi3bkiii 001acTi cbOroH1 npoxkuBae 1| MiaH 678 THUCAY KUTENIB, B TOMY YHCII
124 tHCcS4l — 0coOM 3 1HBAIAHICTIO, MO CTAaHOBUTEL 7%. A 4% o0c10 3 1HBaJIIHICTIO
NepecyBalOThCA Ha BI3Kax. BaXJIMBUM HampsMoM Yy CTBOpeHI Oe30ap epHOro
IpPOCTOPY € TOCTIMHMM Jiajior o0jacHoi Biaagu 3 OO'€MHAHHSAMU JHOJEH 3
1HBAJII THICTIO.

3a manumu, B 3amopi3bkiii obaacti Ha 70% 3abe3medeHi BCl YMOBHU JJIS TOTO, MO0
JIOJIMHA, sSKa Ma€ OCOOJMBI MOTPEOM 1 MOMKIUBOCTI, MOTJIa CKOPUCTATUCS ITUMH
3akiagamMu. YacTkoBa HEBIAMOBIIHICTH HOPMaM IOB’si3aHa 31 3MiHaMH OyIiBEIbHUX
Hopm y 2019 pomi. Ane mig dYac Opudinry TOJOBa  3amopi3bKoi
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obnaepxkaaminictparii Onekcanap Crapyx HAroJIoOCWB, IIO BC1 HEJOJIKH MOBUHHI
OyTH JIIKB11I0BaH1 JJ1s1 3a0€3MeYeHHs JOCTYITHUX YMOB JIJIS II€PECyBaHHS.

Ho Toro »x, y 2020 MiHICTEpCTBO PO3BUTKY TIpOMajJl Ta TEpUTOPIH YKpaiHu
po3moyago poOOTy 31 CTBOPECHHS «AJILOOMY TEXHIYHUX PIlIeHb OOJaJHaHHS
€JIEMEHTaMH JOCTYIMHOCTI KUTJIOBUX OyJIMHKIB Ta TPOMAJICHKUX OYyIiBEJb 1 CIIOPYI»,
SAKUW Ma€ CIPUSTH BUPIIMICHHIO MPOOJeM CTBOPEHHS OE3MEPEHIKOIHOIO KUTTEBOTO
cepeaoBuIIa A1t 0¢10 3 IHBAIIIHICTIO Ta IHIIUX MaJIOMOOUTBHUX TPy HACETIEHHS.
Anp00M 3HAYHO CHOPOCTUTH TIPOILEC TMPOEKTYBAHHS JKUTIOBUX OYyJAMHKIB Ta
IrpOMaJICHKUX OyAiBenb 1 CHOpPYA 3 ypaxyBaHHSM NPHUHIMITIB 0e30ap’€pHOCTI Ta
3pYYHOCTI JIJII MaJOMOOUIBHHMX TPyH HACCIICHHS: JIIOACH 3 IHBAJIAHICTIO, JITHIX
J0o/CH, 0AaTHKIB 3 BI3KaMU, MAJICHBKUX JITEH Ta 1H.

[InanyeTthes, 1mo ANbOOM cTaHe MOCIOHMKOM 13 3a0€3MEUYEHHs HAJICKHOTO PIBHSA
0e30ap’epHOCTI Ta JOCTYITHOCTI HOBOOY/IOB BJKE Ha €Talll X MPOEKTYBAHHS, a TAKOX
PO3YMHOI'0 TIPUCTOCYBAHHS 1CHYIOUMX OY/iBENIb IIPH iX PEKOHCTPYKIi, pecTaBpariii
Ta KalliTAJIbHOMY PEMOHTI 3 ypaxyBaHHSM IOTpeO Oci0 3 IHBATIAHICTIO Ta IHIIHUX
MaJIOMOOUTHPHUX TPYH HACEICHHS.

Jliteparypa

1. Caitir MiHicTepcTBa PpO3BUTKY TpoMaa Ta TepuUTopid  YkpaiHu -
https://www.minregion.gov.ua/press/news/u-minregioni-rozroblyayetsya-zbirka-
tehnichnyh-rishen-shhodo-zabezpechennya-bezbaryernosti-arhitektury/

2. https://ua.interfax.com.ua/news/general/722263.html (nata 3Bepaenns 1.04.2022)
3. Caiit 3amnopi3pKoi o0JracHOI JepKaBHOI aJMiHICTpallii
https://www.zoda.gov.ua/news/57753/70-objektiv-velikogo-budivnitstva-u-
zaporizkiy-oblasti-vidpovidajut-vimogam-bezbarjernosti.ntml  (mata  3BepHeHHs
5.04.2022)

Kosiechnk AHHa
cryaenTka 2 kypcy IHHI im. FO.M. Tlote6ni 3HY
Hayk. kep.: kana. TexH. Hayk, qou. Jankesuu H.O.

AHAJII3 3MIH BUBHAYEHHSA BAPTOCTI BYIIBHUTBA
OB’CEKTIB APXITEKTYPHU

[{iHoyTBOpeHHsI B OyAIBHULITBI 1€ CKJIQJHUN MEXaHI3M PUHKOBOI €KOHOMIKH
KpaiHu. Y BU3HAYEHI 1iH1 B1I0OpaXXa€eThCs BCSl CUCTEMA I[IHOYTBOPIOIOYUX (haKTOPIB:
JUHAMIKa BUTpPAT, TOKa3HMUKIB pe3yNbTaTiB Mpaili, 1H(IsALIi, CIIBBIIHOIIEHHS MOMUTY
1 mpomno3ullli, MOHOMOMI3alid PUHKY. TOMy NpaBUIBHICT, BCTAHOBJICHHS IIIH Ha
OyniBenbHY TMPOMYKII0 Oarato B qOMY  3ayIeKaTh oOcsar peanizartii npoz[yKuu
peHTa0eNbHICTh BUPOOHHWITBA, 1HINI TOKAa3HUKUA MJISUIBHOCTI 1, SK HACIHIJOK,
KOHKYPEHTOCITPOMOXKHICTh MiAnprueMcTBa [2].

Cucrema MIHOYTBOPEHHSI B OYAIBHUIITBI BKJIIOYA€ KOIITOPUCHI HOPMATHBH,
MpaBuja BU3HAYEHHS BapTOCTI OYyJIBHUIITBA Ta CKJIAQJaHHS 1HBECTOPCKOI
KOIITOPUCHOT TOKYMEHTAIII].
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KomrtopucHi HOpMHU 11€ HOPMAaTUBHO-TE€XHIUHI JTOKYMEHTH, IO BKJIOYAIOTh
CYKYITHICTh KOIITOPUCHMX HOPMATHBIB, MOKA3HUKIB, IMOJOXKEHb, BUMOI, BKAa3iBOK,
IHCTPYKI[if, HACTAHOB, METOAMYHHMX PEKOMEHJAIll TOIIO, IO BHUKOPHUCTOBYIOTHCS
Opy BU3HAYEHHI BapTOCTI OYIIBHUIITBA. 3aCTOCYBAHHS KOIITOPUCHHUX HOPM Ta
HOPMATHUBIB 3 I[IHOYTBOPEHHS y OYIIBHUILITBI € OOOB’SI3KOBUM Il BU3HAYCHHS
BapTOCTI OYIBHUIITBA 00’ EKTIB.

OCHOBHMMH 3MiHaMH, IO BiAOYJIMCS B IIHOYTBOPEHHI OYyIIBHUIITBA II€
MiHicTepCcTBO PO3BUTKY TpOMaJ] Ta TEPUTOPiit cBoiM Hakazom Bix 01.11.2021 Ne 281
«IIpo 3aTBepmKEHHsSI KOIITOPUCHUX HOPM YKpaiHM y OymTiBHUITBI» 3aTBEPIUB
Komrtopucni Hopmu VYkpainu, siki HaOyaum yuHHOCTI 3 08.11.2021poky. Tomy, Bci
JCTY 3a skuM# paHimie po3paxoByBajach KOIITOPHCHA BapTICTh OymiBHHUIITBA 3
08.11.2021 poky € HeAliiCHUMH Ta BBOJUTHCS B JIiI0 TAKUl HOPMAaTHUBHUI TOKYMEHT
sk Komrropuchi Hopmu Yipainu «HactanoBa BU3Ha4eHHS BapTOCTI OyAiBHUIITBAY.
ITopiBaIOrOUNM Mik coboro JICTY b JI 1.1-1:2013 «IIpaBuna BU3HAYCHHS BapTOCTI
OyniBauiTBa» Ta KomrropuchHi HopMu Ykpainum «HacTtaHoBa 3 BU3HAU€HHS BapTOCTI
OyniBaHIITBa»[1] MOYKHA 3pOOMTH HACTYITHI BUCHOBKH.

Ha cam mepen 3MiHWIIOCS 3arajbHE TIOJIOKEHHS, a came J0/laHi HOBl TEPMIHH:
BUPOOHUYA COOIBAPTICTH, IO BBAXKAETHCS 00'€KTOM OYyTiBHUIITBA, IIIO PO3YMIIOTH ITiJT
co00I0 Take MOHATTA SK KOIITOPUCHUM HOPMATUB, HOPMaJlbHA MOTY)KHICTh 1 TaKOX
3aMpoBaAIA BIJHOCHO HOBE MOHATTA II€ YKPYIHEH1 MOKa3HUKU BapTOCTI POOIT.
ToOTo 3apa3 € po3LiHKA, sIKA CKIAJAE€THCS 3 MPSAMUX BUTPAT, 3aralbHOBUPOOHUYMX
BHUTpPAT, PO3IIHKHA TPYNYIOTHCS B JIOKAJIbHI KOIITOPUCH 1 HAa BHUXOJI BH OTPUMYETE
KOIITOPUCHUM JTOKYMEHT, 1 Ha HBHOTO PO3PAXOBYBAaTUMYTh Ha JOMATKOBI BUTPATH.
VKpynHEeHl MOKa3HUKH BapTOCTi poOIT mependadae, 110 BapTICTb POOOTH
BU3HAYAETHCA HE TUIBKA TPSIMHUMH BHTpPaTaMH 3arajJbHAMH BHPOOHHYUMH
BUTpATaMH, a OJpa3y BCIMa JI0AAaTKOBUMHU HABAHTAKEHHSMHM TakKi sIK aIMIHICTpAaTUBHI,
npuOyTKU, OTPUMYIOTh JOAATKOBI BUTPATH SKIO BOHHU €[ 1].

Buau komToprcHUX HOPMATHBIB, TYT BUKIIOYHO SIK OM BaXKJIMBO 1€ 3 FOPUIUYHOI
TOYKH 30pY, TOMY IO SIKIIIO paHillie y HAC BCl HAIIl PO3IIHKK Ta SKI MU HA3HUBAEMO
«PecypcHi eneMeHTHI KOIITOPHCHI HOpMW» Haszupaiucs «JlepkaBHI cTaHgaptu
VYkpainu JICTVY», 1o Temep odimiiHa Ha3zBa muX HOpPM « KomrrtopucHi HOpMH
VYkpainn». Takoxx y Hac Oynu BOHU 1 3anumiaroThesi «Bigomui HOpMEU», «CTanmapt
opranizaitii Ykpaian» (COY) [1,3].

Po3paxyHok BapTocTi OnHIi€l ToauHU Toauuu, paHime B JICTY Oyno HamucaHo, 110
BapTICTh JIFOJWHYU TOIMHY BU3HAYAETHCS 3 YpaxXyBaHHSIM PEKOMEH AN IEHTPaIbHOTO
opraHy BUKOHaBuoi Biaau Touo. Asne 3 2016 poky po3Mmip cepeaHbOMICAYHOI
3apo0ITHOI TUIaTH Po3paxoByBaiM 3TiAHO 3 Hakazom Ne281 «IIpo 3arBepmkeHHs
[Topsinky po3paxyHKy po3Mipy KOLITOPUCHOI 3apOOITHOI MJIaTH, SKUH BPaXOBYETHCS
Opy BU3HAYEHHI BApTOCTI OYyIIBHUIITBA 00'eKTiB» B pepakuii Hakazy Nel96 «Ilpo
BHECEHHS 3MiH N0 [lopsaky po3paxyHKy po3Mipy KOIITOPHUCHOI 3apoOITHOI TUIATH,
SKUW BPAxOBYEThCA TMPU BHU3HAYEHHI BApPTOCTI OyIIBHUIITBA OO €KTIB», TEMEp IIe
MTOJIOKCHHSI JTO/IaT 10 HACTAHOBH.

Hesenuki 3MiHU € 1 IpU BU3HA4YEH1 BapTOCTI MyCKOHAJIAroKyBaJbHUX POOIT, a caMme
3MIHIJIACST KOE(IMIEHTH TIPU PO3PAXYHKY MOHTAXY IMyCKOHAIArO/HKyBallbHI POOOTH
Ta JOJaId II¢ OJWH KOE(QIIEHT BapTOCTI JIFOAMHU TOMWHU SKIIO POOOTH
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BUKOHYIOTBCSI 3a JIO3UMETPUYHUM HaAPSIJAOM JOIMYCKYy TPH BHUPOOHUIITBI SIEPHOI
eHeprii.

3MIHWJIOCS Yy BHU3HAUYEHHI y PO3MIpl MPSMUX BUTpAT y CKJIaAl JOTOBIPHOL
miau[1]:

- TIpuOpaM HEOOXITHICTh PO3POOJATH TEXHIKO-€KOHOMIYHOTO OOTPYHTYBAHHS MPH
3aMiH1 MalllMH Ta MEXaH13MIiB,

- AKIIO MIAPSAHUK BUTOTOBIISIE MaTEplail HA CBOEMY JPYTOPSIIHOMY BUPOOHUIITBI, TO
BapTICTb TNPUHAMAETbCS 32 BUPOOHMUOIO COOIBApTICTIO, a MNpUOYyTOK Ta
aJIMiHICTpaTHBHI BUTPATH BPAXOBYIOTHCS JOTOBIPHOIO IIHOIO 3arajoM Mo 00'eKTy.

Y pospaxyHKax 3araJbHOBHUPOOHMUYWX BUTPAT 3ATUIIMINCA TAKHUMH XK, SK 1
OyB. 3MiHWINCSA TTOKa3HUKU 10 1 1 3 OJ0KIB, BOHU TPOIIKH 30IBIIUIUCS 1 JoAaIacs
CTaTTI a caMe 1110 B CTATTI 3araJlbHOBUPOOHUYHX BUTPAT BKIIOYAETHCS aMOPTH3AIlIHH1
BUTPATH HA TIPOBEJICHHS TTOTOYHOTO PEMOHTY Ta 00JagHAHHS, B TOMY YHCJIi BUTPATH
Ha CHOPSKEHHS TIPOMHUCIOBOTO aJIbIIIHI3MY.

[Ipu po3paxyHKy BapTiCTh OOJaJHAHHS OCHOBHE 3aJIMIIEHO TaK CaMo, aje
J0JIaHl JOJATKOB1 BUTPATH, SIK1 BIIHOCATHCS J0 BapTOCTI 00JIaHAHHS, 1Ie, MO-TIepIIIe,
meMOHTaX 1 I0AATTMCA BUTPATH HA POSMUTHEHHS.

BinOynucs 3MiHM y CKJIaJl I71aB 3BEACHOTO KOIITOPHCHOTO po3paxyHKy (3KP).
Y HacraHoBi € 1onatok 8, Jie nepepaxoBaHi MOBHICTIO BC1 BUTPATH, SIK1 BKJIIOYAIOTh Y
3BEJICHUI KOIITOPUCHHI po3paxyHOK [1].

Hamnpuknan y masy 9 3KP n. 37 nomaHo KoumTd Ha po3poOJeHHS MPOCKTY
BUKOHAHHS pOOIT Ha CKJIaJHI BUIM poOIT, M.44 MyHKT KpiM KOWITIB Ha OIUIATY
BIJICOTKIB 3a KOPUCTYBaHHSI KpeauTamMu OaHKiB, Jonaiud iHdOpMaIiio Mpo
KOMIIEHCAI[I}0 BUTpAT Ha HaJaHHsA OaHkamu (piHaHCOBUX TrapaHTiid. Y posaui 10 3KP
710 3MICTY CITy>KOM 3aMOBHHWKA JOJQJIA KOIITH Ha KOMIICHCAI[II0 BUTpPAT, MOB'SI3aHUX 3
HaJIaHHSIM OIKCIB BUCHOBKIB IIOJI0 OIIHKW BIUIMBY Ha HABKOJUIIHE cepenoBuiie. Jo
rmaBu 12 3KP tex momany aBl BUTpATH — 11€ KOIITH HA MPOBEACHHS ayIuTy Oe3MeKu
aBTOMOOUTHHUX JIOPIT Ta SIKICh 1HIII BUTPATH.

JloknanHime po3nucalid BUTPATH Ha YTPUMaHHS CIYXOM 3aMOBHHKA.
3anuimuig, K 1 0yno yTpuMaHHs ciiy>k0u 3amoBHUKA 1%, TexHarsia 1,5%, mocnyru
1HXKeHepa-KoHCylnbTanTa 3%. AJe mpu IIbOMYy MOXe OyTH 1110 3aMOBHHUKY BIH K€
npoBoauThMe TexHarian. B HacranoBi Ouibln AeTaNbHO PO3MMCAHO, IO CYKYITHHMA
pPO3MIp KOIITIB HAa yTPUMaHHS CIY>KOM 3aMOBHHMKA Ta HaJaHHS IMOCIYT 1HXEHepa-
KOHCYJIbTaHTa, BIAOOpaXeHUX y BIAMOBIIHUX psIKaxX, HE MOXe nepeBuuryBatu 4%.
SKIo AOMyCTUMO 3IIMCHIOETHCS TEXHIYHMM HamIsi Ta HAJAOThCS MOCIYTH
1H)KeHepa-KOHCY/IbTaHTa, TO He Outbine HiX 4,5%, a SKI0 1 yTpUMaHHS CITyXOU
3aMOBHHKA, 3JIMCHEHHS TEXHIYHOTO HArjisily Ta HaJaHHSA TOCIyr 1HXEHepa-
KOHCYJIbTaHTa, BiJOOpaXeHUX Yy BIANOBIAHUX psIKax, HE MOXKe IepeBUILyBatH 5,5%
Bi migcymka rias 1-9 3KP [1].

[Ipy BuU3HaUeHI KOMITIB HA TOKPUTTA PU3UKY 3a3HAYCHO, IO PHUIHKHU
MIPU3HAYAIOTHCSL Ha 30UIBIIICHHST 00CATIB POOIT, SKIINO MPU MPOEKTyBaHHI HE MOXKHA
OyJ0 BH3HAYUTH TOYHO OOCST POOOTH 1 3a YMOBHM 30UIBIIEHHS BapTOCTI POOIT,
BUKJIMKAHUX 3MIHOIO OyIiBETLHUX HOPM 1 HOpPMaTUBHUX JOKYMEHTIB. [Ipu BU3HaueH1
KOIIITOPUCHOTO TPHUOYTKY Ta ajMiHICTpaTUBHUX BUTpar B mopiBHsHHI 3 JICTY
301TBIIMIINCS TTOKA3HUKH, a TPUHIIMI PO3PAaXyHKY 3aIMIITUBCS Takuid camuit [1].
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3MIHMIUCS 1 IOPUAWYHI AacleKTH sIKI MPOMHCaHi B HACTaHOBI, a came TBepla
JIOTOBIpHA Il1HA MOXK€ KOPUTYBaTHUCSA TUIbKH SIKIIO 1€ TepeadadyeHo B JOTOBOPi
nigpsay. I moroBipHa miHa Moxke OyTH CKJIaJieHa 13 3aCTOCYBaHHSAM PO3LIHOK, SIKI MU
BUKOPHUCTOBYEMO 3 HOPMATHUBHOI 0a3MW 3a MpaBWJIaMHU ONMHCAaHUMH Ha CTaHi, abo 3
BUKOPUCTAHHSIM YKPYITHEHUX IMOKAa3HHMKIB BapTOCTi poOit [1].

MexaHnizm ¢opmMyBaHHS IiH Ha OyAiBeJbHY NIPOAYKIIiI0O 0a3yeTbcs Ha
BUKOPHCTaHHI HOPMATUBHUX METOJIIB, CHCTEMHU KOIITOPHCHUX HOPM, ITIH 1 PO3IIHOK.
KomroprcHi HOpMu YKpaiHu BCTAaHOBIIOIOTH OCHOBHI TPaBWIa BU3HAYEHHS BapTOCTI
OyIiBHHIITBA, Ta HOCATh OOOB’SI3KOBUMHU JJis 00 €KTiB OyHiBHUIITBA, IO
CIOPY/KYIOTBCSL 13 3aJlydeHHSM OIO/DKETHHX KOINTIB, KOIITIB JEp’KaBHUX 1
KOMYHAJIbHUX MiANPUEMCTB, YCTAaHOB Ta OpraHizaliid, a TaKOXX KpPEIUTIB, HaJaHUX
i AepKaBHI rapaHTii.
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3ACTOCYBAHHSA ®IBPOBETOHA I BUCOTHOI'O BYAIBHULITBA

®10poOeToH - 1e APIOHO3EPHUCTHI MaTepiall, OJTHUM 13 CKJIAJOBHUX SKOTO €
apMyIOUMii HAaOBHIOBAY, TaKUM K CTaJ€BUM JPIT; CKIOBOJIOKHO; MOJIIPOIIJIEHOBE
BOJIOKHO; TIOJIETUJICHOBE; TojdiaMijiHe, Oa3ajdbTOBE, a30€CTOBE; BYIJICIEBE;
KapOOHOBE; aKpHUJIOBE; MosiedipHe; HEHIOHOBI HUTKH, BICKO3H1; OaBoBHsHI [1].
HaiiGinp1ioi nomysnsipHoCTI HaOyso0 craneBe GpidpoBoiokHO. Lle Moxke OyTH BiApi3KU
cTajyieBoro Apoty, TopmuHO0 0,1-0,5 MM Ta 10oBX)HHOIO Bif 1 10 5 cM™.

He MeHII momyisipHUM € CKJIOBOJIOKHO 3a PaXyHOK CBOiX BHCOKHX TEXHIYHHX
xapakTepuctuk. bazampToBa Ta ByrierneBa (iOpa - JOpOXKUMNA MaTepiall, TOMY
BUKOPHUCTOBYIOTHCS IOCUTH PIAKO.
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JlonaBaHHs B OETOH HEMJIOHOBHX, BICKO3HUX Ta OABOBHSIHUX HUTOK Y CyMIIII 31
CTaJI€BUM JPOTOM JO3BOJIE€ 3HU3UTH BHUTPATH HA BUPOOHUIITBO (PiOpoOeToHy Ta
OTpUMAaTH MaTepiall 3 HalPI3HOMAHITHIIIUMH BJIACTUBOCTSIMH [2].

MoxHa BUIIIUTH HACTyMHHI mepeBard (iOpoOeToHy: 3HIKEHHS BUTpaAT Ha
OYyIIBHUIITBO TIPY BUKOPHUCTaHHI (10pH 11 apMyBaHHS 3aMICTh apMyIOU0i CITKA ab0
KapKkaca; BUTpaTa OETOHY 13 3acTOCyBaHHAIM (iOpH 3HAYHO MEHIII; Ha BIIMIHY BiJ
IHIIUX BUJIIB O€TOHY (DiOpOOETOH HE BTpayae CBOIX TEXHIUYHUX XapaKTEPUCTHUK HABIThH
MICHs 3aKIHYEHHS TEPMIHY CITYOH, OCKUIbKH 3aBAAKH (iOpi MaTepiall cTae B'SI3KUM;
¢$i106pa MoOKe 3aCTOCOBYBATHCS SIK Y Ta30-, TaK 1 B MHOOETOHHUX KOHCTPYKLIAX; B
XOJl apMyBaHHS Ta300e€TOH BiIOyBa€TbCcA TpPOIEC TMopi3amii 1 AK HaCIIIO0K
CIIOCTEPIraeThCs MOT0 CTIHKICTD; (hi0pa y MHOOETOH1 MiABHUILYE HOTO MIIHICTb.

3 HeJONIKIB MOXHA MIJKPECIUTH JIMIIE OJHE - II€ BUCOKA BapTICTh Y
MOPIBHSHHI 31 3BHYaHMM O€TOHOM. AJjie IIe MOXXHa KOMIIGHCYBaTH MOro
JIOBI'OBIYHICTIO Ta 3HOCOCTIUKICTIO.

[Ipu MoHOMITHOMY OYIIBHHUIITBI HEOOX1JIHO BpaxyBaTH yMOBH OY/IIBHHIITBA,
mo0 MIHIMI3yBaTH PU3MK TMOTIPUICHHS BJIacTUBOCTEH OeroHy. Bubip omamyOku,
ckJiaj OeTOHY Ta iHIIe Oe3MOCePEeIHbO BILUTUBAE HA PIBEHb HEJOJIKIB.

MaHeBpeHiCTh, pPYXJUBICTh, IPOCTOTA — OCHOBHI  XapaKTEPUCTUKU
MOHOJIITHOTO Oy IIBHUIITBA.

Haiimenmi  TepMiHM  3BEJEHHS  CHOpPYHAd, BIACYTHICTh  HEOOXI1THOCTI
3aCTOCYBaHHS Ba)XKKOI TEXHIKM - MEpeBaru B MOPIBHAHHI 3 KaM'SSHUMHU KJIAJKaMH 1
30ipHUMH KOHCTPYKIisiMu [3].

Oco0nuBi, yHIKaJIbHI BJIACTUBOCTI MOHOJITHOTO OYIIBHHUILITBA MOJIUBO
30UIBIINTH 3aB/SIKA TIO3UTUBHUM XapakTepucTukaM (piopoOeTony.

®i0poOETOH MOXHA BH3HAYUTH, AK KOMMIO3WUIMHUNA Marepian, OCOOJIMBO
MILIHUHA BUJ O€TOHY 3 OJHOPITHO-PO3NOAIIEHUMH apMYIOUUMH BOJIOKHAMHU.

Criiikicte  (piOpobeToHy 1m0 TepenaaiB TeMmIepaTyp J03BOJISIE 3BOIUTH
OyIMHKH B PI3HUX pErioHax HE MOCWIAIYHCh HAa KIIMAaTU4YHI YMOBH, OCKIIBKU
¢b16pobeToH € MOp0o30- Ta BosiorocTikkuM. Kpim Toro, ¢pidpoOGeToH Mae MEHIIy Bary
HIXK 3BUYAlHUNA apMOBaHUN OETOH, IO 3HIKYE Bary KOHCTPYKINi 1, BIAMOBIIHO,
HaBaHTa)KEHHA Ha (QyHIaMEHT.

Bucoky cTifikicTh OyIMHKaM HaJa€ 3aKJaJeHHS MOHOJITHOTO (PyH/IaMEHTY.
Bynunku, moOyaoBaHi 13 3acTocyBaHHAM (hi0poOETOHY B MOHOJITHOMY OYIBHHUIITBI,
31aTHI BUTPUMATH BUCOKE CEHCMIUHE HaBAaHTAXKCHHS.

[IpoGnema BOJIOrOro MiHJIMBOTO KJIIMAaTy BHUPIIIYETHCS BUCOKOK IMIBUAKICTIO
OyniBHUIITBA. MOHOJNITHE OyAIBHULITBO JT03BOJISIE 3BOJAUTH OAraTopiBHEBI OYIUHKH,
110 € BUPILIEHHSAM MPOOJIEM 13 HKUTIOM.

3 (}ibpobeToHy MOKHAa BUTOTOBUTH KOHCTPYKIIIO OyIb-sIKOT CKJIAAHOCTI,
CTPYKTYpH, OyIb-KOTO KOJIbOPY, BCUISIKI eleMeHTH ¢acany, CKyJIbOTYpH, Oaiku,
CX0A0B1 Mapuii Tomo. BukopucTaHHsS BHCOKOMIIHOTO (hiOpOOETOHY Yy BHUCOTHOMY
OYIIBHHIITBI € JOIUIBHININM, Hi’K BUKOPUCTAHHS 3BUYAWHOTO O€TOHY. AJKEe TepMiH
CITy0M KOHCTPYKIIiH 13 (iOpoOETOHY BUIIHM, HIXK y KOHCTPYKIIH 13 3BHYAMHOTO
o6etony B 15-20 paziB. | HaBiTh HE AUBJISYKHCH HA MOTO BITHOCHO BHUCOKY BapTICTh,
HMOTO TEXHIYHI XapaKTEPUCTUKHU MEPEBUIILYIOTh TOKA3HUKU 3BUYAHOTO OETOHY.

KoHcTpykiiii MOXKyTh BUKOHYBAaTHUCS 3 BHKOPUCTAHHSM TUIbKH (PiOpoOEeTOHY,
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ab0 MOXYTb 1 3 KOMOIHOBaHUM apMyBaHHSM, IIPU IKOMY BUKOPUCTOBY€EThCS (i6pa Ta
CTpHKHEBA apMaTypa abo ApoTsHa. BiTun3HsAHMM Ta 3apyO1>KHUM JOCBIJ MTOKA3YIOTh,
o (Hi6poOETOH € yHIBEpCaIbHUM MaTepiajioM, TOMY IIBUIKO PO3IIUPIOETHCS chepu
HOT0 3aCTOCYBaHHS, B TOMY YHUCJI1 1 JUIsl BACOTHOT'O OY1BHUIITBA.
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HEPCIIEKTUBU BUKOPUCTAHHA EHEPI'OE®EKTUBHOI'O
MATEPIAJIY 3D-IPYKOBAHA LHEI'VIA B CYUYACHOMY BYAIBHUIITBI

BypxnuBuii po3BuTOK TexHOsOriH B KiHII XX 1 moyatky XXI CTONITTA He
MOTJIO HE TOPKHYTHCA OyAiBelabHY raiay3b. OCHOBHUM JDKEPEIOM 1HHOBALIMHOIO
PO3BUTKY OyJIM 1 3aJIMINAIOTHCS Oy IIBEJIbHI MaTepialii, yIOCKOHAJIEHHS SIKUX POOUTH
HEMOJXKJIMUBE IIJIKOM OyJIeHHUM. B ocTaHHI pOKHM BKE€ CTBOPEHO KiJbKa HOBHX
MaTepiaiiB, 0 CAMOBITHOBIIOIOTHCS, PO3POOIICHI PEBOIOIINAHI CIOCOOM 00ITpiBy Ta
OXOJIO/KEHHST Oy/iBeNib, CTBOPEHI HOBI OyHiBENbHI MaTepiaid, fKi B KiJbKa pasiB
3HWXKYIOTh BYTJIEKUCIIMN ra3, U0 BUAUISETHCS B aTMOC(epy KUTIOBUMU OyIUHKAMH,
MIJBUIIYIOTh 1X  TEIUI030epekeHHs, 1 HabaraTo CKOpPOYYIOTh BHUTpPAaTH Ha
00CITyrOBYyBaHHH.

Eneprernyna eQeKTHBHICTh L€ BJACTUBICTb OyAIBII, 1i KOHCTPYKTHUBHHUX
€JIEMEHTIB Ta I1HXXEHEPHOTro O00JialHaHHs 3a0e3nedyBaTh MPOTATOM OYiKYBaHOIO
KUTTEBOTO LMKIY OyIiB/Il NOOYTOBI MOTPEOHM JIIOJMHUM Ta ONTUMAJbHI MIKpO-
KJIIMATU4YHI YMOBHM Ui ii nepeOyBaHHA Ta/a00 MPOXUBAaHHA y MPUMILIEHHSAX TaKOi
OyniBil TpU HOPMATHUBHO JOMYCTUMOMY (ONTHUMalbHOMY) pIBHI  BHUTpar
EHEePreTUYHUX PECypCiB Ha OMaJCHHS, OCBITJCHHS, BEHTHISAIII0, KOHAUIIOHYBAaHHS
MOBITPA, Tapsye BOAOMNOCTAYaHHS 3 ypaxyBaHHSIM MICIIEBHX KIIMAaTHYHUX yMOB 3a
JIBH B.2.6-31:2016 «TemnnoBa i3o0siis OyaiBensy [1].

OnHi€l0 3 HOBUX TEXHOJOTIN y OyAiBHHUITBI € LEria, sika BUTOTOBIISETHCS 3
kepamiku 3a TexHosoriero Cool Brick, siky po3poOuina kommnanis Emerging Objects.
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AwMepukaHCchka nu3aitHepchka crymisi Emerging Objects, 1m0 3HAXOMUTHCA Y
mrati Kamidopnis, 3aiimaetses po3poOkoro 3D  MopenroBaHHs Oy/iBEIbHUX
KOMIIO3HIIIIA.

Jlo TpOeKTIB KOMIMaHii BIAHOCATHCS Taki 17ei SK MMaBUILHOH ITiJI HA3BOIO
Saltygloo i3 coumi, 3i06panoi B 3atori CaH-®paHUUCKO, AyXke Mil[HA KOJOHHA
«3emnerpyc» Ta iHmI 3D o0’extu (mpeamern MeOiB Ta 1HII OaraTomaciiTaOHI
peKTH) [4].

Y chekoTHUX KpaiHax B JITKY TeMIIeparypa MOBITPS MOXKE IOCSTaTé Billle

40°C mpoTsrom aHs, a piBEHb BOJIOrOCTI KonuBaeThcs B paiioni 100%. B takux

YMOBax JIITO BHUAAETHCSA AyKE CIEKOTHIM 1 3aJylUIMBUM, SKII0O y Bac HE Mae
KOHMIIIOHEPA, I OXOJIOIKEHHS IPUMIIIICHHS.

3apasxu TexHosorisim 3D-npyky, xommanis Emerging Objects BuHaiinuia
pimieHHs npobiemu oxonomkeHHs npuMinieHHs. Cucrema «Cool Brick» 3matna
OXOJIOIUTH YCIO KIMHATY 3a JIOMOMOT00 BoAU. PO3poOHMKH 3aneBHSIOTH, IO 3 TaKOl
LEMVIMHKM B KOMOIHamii 31 cHoeljalbHUMU OyAiBEIbHUMHU CyMIIIAaMU MOKHA
noOyayBaTH HaJAlilHy Ta JOBrOBIYHY OYIIBIIIO, NIl OXOJOJKEHHS SIKOT HE MOTPIOHO
3aCTOCOBYBaHHS J0AATKOBOro oOnaneHHs. Ta 3aBIKM YOMY MOXHa 3€KOHOMUTH Ha
OIuIaTi eJeKTpoeHeprii [2].

«Cool Brick» rpyHTyeThesa Ha cucteMi sikiil Bxke Ounbie 3300 pokiB, B SIKOMY
OyJ10 yZAOCKOHAJIEHO CUCTEMY Ta IMOJIMIIEHHS paHHIO KOHCTpYyKUito. B miil cucremi
noeqHano 3D HampykoBaHy —KepaMmiKy 1 TpaJuIiiHI METOAM IMaCHUBHOTO
OXOJIOKEHHS. B MMHylOMy y MNOCYHNUIMBMX Ta CIEKOTHUX pailoHaX MeENIKaHII
OXOJIO/IKYBaJIM CBOT OYAMHKHU 3a JOMOMOTOI0 €MHOCTI, BUTOTOBIEHOI 13 TMOPHUCTHUX
MarepiaiiB, HallOBHEHOI BOJIOKO. LIS éMHICTh po3TalioByBajgach Ha 30BHILIHINA CTiHI
OYIMHKY.

«Cool Brick» mpairoe 3a JOMOMOro0 BUMAPHOTO OXOJOMKEHHS, Ha OCHOBI
MPOCTOI KOHLEILIi: BoJa Oy/ie BUApOBYBATHUCS MPHU MPOXOIKEHHI yepe3 Hel MOoBITPs
3 HU3BKOIO TOUKOl0 pocu. Ilopucra cTpykTypa maTepiaga Moxe 100pe BOupartu
BOJIOTY 1 OZJHOYACHO BUIBHO MPOITYCKATH MOTOKU MOBITPS — MPUHLHUII TYOKH.

Ha panmit moment «Cool Brick» mnpeacTtaBiseTrbcss B SKOCTI MpPOEKTA.
[IporoTun nNPOXOAUTH TECTYBAaHHSA, /S BU3HAYEHHS MAaKCHUMAJIbHOTO CTYIIEHS
OXOJIO/IKEHHSI.

3a JI0MOMOTOI0 TaKO1 TEXHOJOTIi MOXKHA OyayBaTH SIK 1 IIIMM OYJUHOK TaK 1
CKJagHi 3a CcBO€0 (GOPMOIO MaTepiayid, IO MOXYTh BHUKOPUCTOBYBATUCS Y
OyIIBHMIITBI MpUBATHUX OyIiBeNb Ta 0araTromoBEpXOBUX OYIAWMHKIB, a TaKOX JIs
3BEJICHHSI OTOPOXK 3 OXOJIO/DKYIOUUM €(EeKTOM, OAI0HUNA IPOEKT TECTYeThCsl B AOy-
Jla6i. MeToro SIKOro € IOCHIIKEHHS MOKIJIMBOCTI 3aCTOCYBAaHHS HOBUX TEXHOJIOT1H
OXOJIOJIPKCHHS BEJIUKUX JUISTHOK CIIIbCHKOTOCIIOAPCHKOro MpU3HaueHHs [3].

«Cool Brick» mae Oinbllie epeBar, a Hi’K MPOCTa YepPBOHA KepaMiyHa Lieria, a
came «Cool Brick» nermmii, Mmae e(peKTUBHIITY OXOJOKYIOUY CUCTEMY Ta MA€E BUILY
eHeproe(peKTUBHICTh.
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MJISIXA EGEKTUBHOI'O BUKOPUCTAHHA BY AIBEJIbHUX BIAXO/IB
B HACIIAOK PYUHYBAHHS OB’EKTIB APXITEKTYPHU

3a pospaxynkamu KSE Institute, 3 mouatky BilicbkoBOi arpecii Pocii mportu
Vkpainn 24 mororo 2022 poky B VYkpaiHi OyJ0 MNOLIKOIHKEHO, 3pYHHOBAHO
iHppacTpykTypa Ha cymy $62,6 mupa. rpH. Hes3Bakaroum Ha Te, IO arpecop
MPOJIOBXKY€E pYyWHYBaTH Hally 1H(QPAacTpyKTypy NpeaAcTaBHUKA MiHicTepcTBa
pPO3BUTKY TIpomaj Ta Teputopiii pasom 3 MingoBkusiM Ta KoHdexnepariero
OyIlIBEIbHUKIB PO3POOJSIOTHCA IUJIAaHW BIJHOBJEHHS 3pYHHOBAHOI IUBLIBHOT
1H(paCTPYKTYpH KpaiHM Ta MEXaHI3MU yTWIi3alli Ta MOBTOPHOTO BHUKOPUCTAHHS
OyIiBEIbHUX BIJIXO/IB, III0 YTBOPUJIUCS BHACTIIOK PYHHYBaHb 1111 Yyac BitHU [2].

Bigxomu OyaiBHUIITBA Ta 3HECEHHS OCTAHHIM YacoM OYyJd BEJIUKHM, Ta 0
NEBHO1 MipH, HE Po3pobsieHNM pecypcoM. OCHOBHA YaCTUHA BiAXO1B BUBO3MJIACS Ha
3BaJIMINA Ta Micls 3axopoHeHHs. CTayieBl KOHCTPYKIl Ta BEJMKI MHJIOMAaTepiaiu
4acTO BHKOPHCTOBYIOTh MOBTOPHO a00 MEpepoOistoTh. Y MEIKHUX MICHSIX BIIXOIH,
30KpeMa BiJI 3HECEHHS, BUKOPUCTOBYIOTHCS JUIsl 3aCUTIaHHS a00 MeJiopailii 3eMelb.

Sk moka3ye nocBiT OaraThoX KpaiH mepepoOka BiaXoJliB Bijg OymiBHUIITBA Ta
3HECEHHs] OTpUMye 3HauyHuM ycnix. Hampukmang B €Bpomeiicbkux KpaiHax 1 B
Amepuil npoOiema yTuili3alli BiIXOIB BXK€ JIaBHO BHPIIIYETHCS Ha JIEPKABHOMY
PiBHI: B J€SKHX iX IUX KpaiHa B3araji 3a00poHeH1 OyAiBeIbHI 3BaNIMILA, 2 B AMEpHIIl
1 Kanazi BoHM 1Ie ICHYIOTbH, aji€ BApTICTh BUBE3EHHS TYIW TaKUX BIAXOMAIB 3HAYHO
NEpPEeBUIIY€E BaPTICTh iX NEpepoOKu. Y OUIBIIOCTI JEp’kKaB BKe 3apa3 4YacTKa
nepepoOku OyaiBEeTbHUX BIIXOJIB CTAaHOBUTh B cepeaHboMy Osm3bko 50% BiA
3araJpHOTO O00CsATY BUpPOOHMIITBA OyaMarepianiB. 3a paxyHOK BIOCKOHAJICHHS
TEXHOJIOTIA 1 3aKOHOJABCTBA 3MOIUIM JOCSTTH Jy)K€ BHCOKOTO PIBHS TIEPEPOOKH
OyImiBeIbHUX BiAXOIiB Taki Kpainm, sk Janig, ommanmis, [Beris, ne B maHuii yac
nepepodistroTh monaa 90% sigxoxdis [1].

Hapaszi y perionax siki Oynu 3BiJIbHEHI BiJl OKymaHTa TPUBAIOTh pPOOOTH 3
PO30MpaHHs 3aBalliB, 10 YTBOPUJIUCH BHACIIOK OOMOBHX Ji, Ta OYMINEHHS MICT 1

202


https://media.price.ua/chtivo/3d-tsegla-z-oholodzhennyam-novij-%20budmaterial.html
http://emergingobjects.com/project/cool-brick/

Ci1 BIJ yJaMKIB 3pyHWHOBaHUX 00’ €KTiB, TOOTO OYIIBENbHUX BIIXOMIB (yJIaMKH
KOHCTPYKI[il, OETOHHOTO Ta MLErJasHOTO OO0, 3alOBHEHb BIKOHHMX Ta JBEPHHUX
npopi3iB  Tomio). SK ToKa3ye TpakTUKa Takli BIAXOAM MOXKHAa ITOBTOPHO
BUKOPHCTOBYBATH 1111 Yac BiAOYI0BU KpaiHU: y OyAiBEIbHUX PoOOTAxX 3 BITHOBJICHHS
MOIIKOKEHUX 00’ €KTIB Ta BUPOOHUIITB1 HEOOX1THUX OyA1BEILHUX MaTepialliB.

beton, nepepobaenuii B mebiHb, MOKHA BUKOPUCTOBYBATH JIJISI 3aCUIIKH OOJIIT
1 KOTJIOBaHIB, a TaKOX JIJI1 CTBOPEHHS TUMUYacoBUX aopir. [Ile6iHbr BUKOPUCTOBYBATH
Ha OYIIBHUIITBaX, IPH 3aCHUIIIl KOTJIOBaHIB, SIKi 3aJIMIIAIOTHCA ITICIS 3HECEHOT
OyniBii. AchanbT KU CIIOYATKy MOTPIOHO TEPMIYHO 0OpOOHUTH TIPHU JTyKE BHUCOKIN
TeMITepaTypi, a TOTIM MTOBTOPHO 3aCTOCOBYBATH y OyMiBHHUIITBI A0pIr, ApMarypa Tak
caMO TOBTOPHO BUKOPHCTOBYETHCS B OYHIBHHUIITBI, KPIM IThOTO il BUKOPHUCTOBYIOTH
e B 6araThOX 1HIIMX BHUMAJKax. T1 BIAXOMAHM, 11O HEMPHUAATHI IJIs MEepepoOsIeHHS Ta
BTOPUHHOTO BUKOPUCTaHHS, MOXYTh OyIyTh yTHII3yBaTH CIOCOOOM, SIKUN
HalMEHIIIe MKOAUTH JOBKULIIO [3].

Jliist 3a0e3nedeHHs] MaKkCUMallbHOT yTHIIi3alii Ta 0e3MeYHOr0 BUKOPUCTAHHS
BCIX BIJIXOMIB MaTepiaigiB J0 HalOLIbII e(QEeKTHUBHUX 3ax0/iB MOXKHA BIJIHECTH
CTBOPEHHS CHEIIaJIbHUX MaWJaH4YuKIB/30H 3 YIPABIIHHSA BIIXOJaMH ISl KOXKHOTO
OyIiBEIbHOTO MaiJlaHYMKa CTaBUTH B HbOMY OKPEMO BHUICHI KOHTEHHEpH s
HACTYIMHUX B1JICOPTOBAHUX MOAPOOICHUX BIIXOJIB, HAPUKIAA: OE€TOH, 3a711300€TOH
Ta HEapMOBaHMM OETOH, OCTOHI IJIUTH; KaM siHa KJIaJKa, IIeTJia Ta IJIUTKa; achabt;
MeTajeBuil OpyXT, BKJIIOYAIOUM BCl BUAM METANIB; Ta I1HIII MaTepianud. Aue
BUKOPHUCTOBYBaTH MOOUIbHI TepepoOHI 3aBoau abo0 MOOUIbHE OOJagHaHHS B
3QJIEKHOCT] B1JI KOHCTPYKTHBHUX OCOOJMBOCTEN 3pyHHOBaHOi OyiBiI Ha KOKHOMY
OyniBeapHOMY MaijgaHuyuKky. JIOCBig Ta JomoMora KpaiH CBITY Ja€ MOMKJIMBICTb
BUKOPUCTOBYBAaTHU HalicydacHill Ta €(eKTUBHI TEXHOJIOTIi mepepoOKu Oy IBEIbHUX
BiAxo/1B. Ha cBiTOBOMY pHHKY OOJlafHAHHS AJisi MEepepoOKH TBEpAuX OyJIBEIbHHUX
B1JIXO1B BUPOOJISAIOTH OUIBIIIE IBOX JASCATKIB KOMITAHIM.
Bropunna cupoBuHA HE € MOBHOLIHHUM OY/IBEJILHUM MaTepiajioM, BOHA BOJIOJIE
HU3BKOIO BapTICTIO 1 OOMEXKEHOI0 ChEepor0 3aCTOCYBaHHA. THUM HE MEHIN, CTapHii
acanpT, CKIIO, 11eTJIa, MIACTHK, aBTOMOOLIbHI TMHU, 3aJ11300€TOH TICTs TepepoOKu
PI3HUMH METOJIaMU OTPUMYIOTh HOBE JKUTTA. K TMOKa3ye aHali3, BUKOPHUCTAHHSI
BIIXO1B B OUIBIIOCTI BUMAAKIB JO3BOJISIE CYTTEBO 3HU3UTH COOIBAPTICTH OYIIBEIBHOT
OPOIYKIli, 3HU3UTH TMOTpeOy B TPOIIOBUX KOIITAX Ha NpUIO0AaHHS CHUPOBUHU 1
MarepianiB. Kpim Toro, BuOMparoyu MiX OCHOBHUMH MarepiajaMy 1 BTOPUHHHUMH
pecypcaMu, SIKl iX 3aMIHIOIOTb, HE MO)XHa 3a0yBaTH NpPO HASBHICTb HEMPOCTOI
€KOJIOTIYHOI CUTYallli, IK B perioHax, Tak 1 B KpaiHi B I{IJIOMY.

Jliteparypa
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Yauunii AHTOH
ctynent 6akanasp 4 kypcy IHHI im. FO.M. Tlote6ni 3HY
Hayk. kep.: ct. Buki.Ilactyxosa C.B.

NEPEBATH BUBOPY PEKOHCTPYKIIII MPOMUCJIOBOI BYJIIBJII B
’KAUTJIOBE B YMOBAX BITHOBJIEHHSI MICT IICJISI BINHU

CporosHi BUMOTH 3 apXITEKTYPHOI BHPa3HOCTI, 1HIWBITYaJIbHOCTI, MiJABUIIECHOI
SKOCTI, JOBIOBIYHOCTI Oy/liBeib, 3MEHIICHHS MaTepialbHUX, TPYAOBHUX, CHEPIrEeTUUHHX
BUTPAT B YMOBAax MICJII BOEHHOTO 4acy (pOH/IY PEHOBALlsl Ta PEKOHCTPYKIIISA € OJTHUM 3
OCHOBHHX HarlpaBJieHb BIIHOBJICHHSI )KHUTIOBOTO (DOH]TY.

PazoMm 13 mMOMIMpEHHSMH CyYaCHUMH METOJaMH PEHOBaIlii Ta PEKOHCTPYKIIT
BIJIOMHX YKPaiHCHKMX Ta 3aKOPIOHHUX (ipM B YKpaiHi MpH TUIAaHYBaHHI BIIHOBIICHHS
KUTIOBOro ()OHIY MICIs 3aKIHYCHHS BIMHU Tpeda yAUIMTH yBary METOJy peHoBallii Ta
PEKOHCTPYKIIi TPOMHCIOBUX OY/IIBETh B JKATIIOBL. PEKOHCTpYKIsi — 116 KOpiHHA
peoprasizaliisi, MOJIMIIEHHS KUTIa, Nepedya0Ba 32 HOBUMH MPUHIMIIAMH Oy IIBHHUIITBA
[1].

Busznauenns crnenudiuHuX OCOONMBOCTEM - BHMOTaMU JI0 TPOEKTYBaHHS Ta
PEKOHCTPYKIIIi MPOMHUCIOBUX OYAIBENb B JKUTJIOBI Ma€ CBOI IMEpeBaru, 1€ He MOTPIOHO
BCTAHOBJIIOBATH OCHOBHI KOHCTPYKTHBHI €IIEMEHTH, a TUIbKM BH3HAYaTH EJIEMEHTH
NeperUIlaHyBaHHs. Ta AW3aiiH — 3poOuTH XyHoxkHIM o0pa3 Oymiem. [llo 3meHinye
TPYJIOEMHICTh ~ MPOLECY MPOEKTYBaHHS Ta OydIBHUITBA TMPH  PEKOHCTPYKLIT
(BUKOpUCTAHHS BXK€ HAsSBHOI JIOKyMEHTAIIl1) 1 He 1a€ BHHUKHEHHIO Tpyoux nmoMuiiok. [Ipu
IIbOMY, Taka MOJIEJb BUKOPUCTOBYETHCS MPOTATOM YCIX €TamiB POOIT - BiJ CTBOPEHHS
MPOEKTY 1 MPOEKTHO-KOIITOPUCHOIT TOKYMEHTAITIi 10 3/1a4i Oy/IiBi B €KCIUTyaTalliio Ta B
nporieci excrutyatartii [2].

OCHOBHMMHU BUPIMATGHUME (aKTOpaMu TpHU MepernpodiIFOBaHHI TPOMHUCIOBUX
OymiBenb y TPOMAJCHhKI € JOTPUMAHHS HOPMATMBHUX BHUMOT IIIOJI0 YOTUPHOX TPy
OCHOBHHX (haKTOPIB:

- MICTOOY/TIBHUX,

- 00’ €MHO-TIJTAHYBAJIbHHUX,

- KOHCTPYKTHUBHHUX,

- €CTCTUYHHX.

MictoOyniBHUMH (aKTOpaMH € PO3MILLIEHHS Ta MapaMeTpH NUISHKUA eKCIUTyaTallii
OyaiByi, 10 MiJUIArae PEKOHCTPYKIIi (TepenpoduItoBaHHIO), siIKa TOBUHHA BIATIOBIIATH
BUMOTraM 3a0e31edeHHs] HOPMATUBHOI IHCOJISIIIT TPUMITIIEHb TPOMAJICHKOT Oy T1BITI.

BupimansauM  GakTopoM mpH  OPHAHATTI  PIIEHHS MO0  MOXJIMBOCTI
nepenpoUIOBaHHS ICHYIOUMX MPOMHUCIOBUX Oy/iBellb € KOHCTPYKTHBHI PIIIEHHS
ICHYIO4O1 Oy/iBJIl Ta TEXHIYHUNA CTAaH Ha MOMEHT OOCTeXKEHHs (PEeKOHCTpYKIIii). OkpiM
¢akTopiB, TOB’SI3aHUX 13 MPHUPOIHIM (PI3UUHUM 3HOCOM OKPEMHX KOHCTPYKTHBHUX
€JIEMEHTIB 1 OyIIBJII 3arajaoMm, JTOCUTh BaXKJIMBUM € TOW YMHHUK, 110 3MiHA TIPU3HAYCHHS
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00’€KTa 3a3BUYail MPU3BOIUTD JI0 3POCTAHHS 3HAYE€Hb TPAHUYHOTO PO3PAXYHKOBOTO Ta
EKCIUTyaTal[lIiHOTO KOPHUCHOTO HABAHTAXKEHHsS. ToOMYy BeJIMYMHA KOPHCHOTO
HAaBaHTAXXEHHS, IO 3aJeKUTh BiJ MNpU3HAYCHHsS Oy/iBI, MOJAEKYIW MOXE OYyTH
BUPIIIAILHOO MPU BUOOPI THUITY IPOMAZCHKOT Oy aiBIIi I epenpodinoBanns [4].

Ectetnuni Qakrtopu cydacHOro wmicra BUMaraloTb HE TPOCTO MEPErsay
OKpPEMHUX €JIEMEHTIB apXITeKTypHHUX aHCaMOJIIB MiCTa, a i 3MIHM CTPYKTypH OyIiBEJIb
1 cnopyl. 3apa3 BaKJIMBO BHUPINIYBaTH HE TUIBKH MpoOiieMy (QYHKIIOHATBHOCTI
00’€KTiB, a 1 BpaxOBYBaTH CTYIIiHb BIUIUBY CEpPEOBHINA Ha JIIOAMHY. B ymMoBax
peHoBarii HpOMI/ICJ'IOBO'I' OymiBimi Ha BH3HAuYeHHA ¢opmaTty Ta 00 ’€MHO-
MJIaHYBAJIBHOTO PIlIEHHs OyMiBENbh iICTOTHO BIUTMBAIOTh XapaKTEPUCTUKH ICHyIO‘-IOI
CTPYKTYpH  00’€KTa, SKUU nepe6yJ:[OByeTLc;1 [x MoxHA YMOBHO MOAINMMTH Ha
KUTBKICHI Ta sKiCHI. [0 KUIBKICHUX HajeXaTh T€OMETPUYHI mapaMeTpu OyaiBeb,
CHIOpY[, TepuTopli peHoBamii (IOBXHHA, HIMPUHA, BUCOTA, MOBEPXOBICTH, ILUIONIA
JUISTHKY, TUTo1a 3a0ynoBu). Jlo SIKICHUX HajexkaTh:

- MICTOOymiBHI O3HaKu (PO3MIIIEHHS B CTPYKTypi MicTa, KaTeropis
IIPOMHKCIIOBOTO palOHY, XapaKTep OTOUYYI0UOi 320y 10BH);

- 00’e€MHO-TUIaHyBaJIbHI (THUI 00’ €MHO-TIJIAHYBAJIBHOI CTPYKTYPH MPOMUCIOBOI
OyniBil, okpema OyiBis, Tpyna OyaiBesb, BU 3a0y/10BH);

- MarepiaibHi O3HAKU (MPOIEHT 30€peKEHHS HECYyuyHuX Ta OTOPOKYIOUHX
KOHCTPYKIIIH, HECy4a 3/IaTHICTD);

- MIPUPOJHO-EKOJIOT1UHI (3a0pyIHEHICTh I'PYHTIB, BOJOWM; HASIBHICTD 1 I[IHHICTh
MPUPOJHOrO / aHTPONOTE€HHOTO JaHAMAPTY).

Ha kopucte mnepeBarm peKOHCTPYKLII MNPOMHUCIOBUX OydiBENIb B IKUTJIOBI
MOXYTb OyTH:

PenoBariss  enektpocranimii  barrepci, Jlonmon  (auB.  pucyHok  1).
Enexrpocranmis Battersea Power Station Gyna 3BeaeHa B nieHtpi Jlongona B 1930-x
pp. 3a mpoekToM Jkaitn3a ['inbepra Ckorra.

I/ICYHOK 1- EeKTPOCTaHHiSI Battersea Power Station

Ha cxomi Binm uentpy Jlonmona, mpsiMo Ha y30epexoki Tem3u po3TalioBaHHiA
paiion Docklands. Ile HoBuii nainoBuil kBaptanm JIoHgoHA (AMB. PHUCYHOK 2),
noOyJ0BaHUH Ha MICII HAHOLIBIIOTO B CBITI JIOHAOHCHKOTO MOPTY.

Pucynok 2 - Paiion Docklands
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[likaBuM mnpukIagoM e(EeKTUBHOTO TEPEBTUICHHS MPOMHUCIOBOI 30HH B
KUTJIOBUM KBapTajl MoOxKHA Ha3BaTu NpoekT «Kombopt Tayny», skuil peanizoBaHo Ha
MICIIl KOJIMIIHBOTO 3aBoay «Bynkan», 1o crhermiaigizyBaBCs Ha BHUTOTOBJICHHI
rymoBux getainedt s B3yTrTa. KK «Komdopr Tayn» (auB. pucyHok 3),
po3TanioBaHuii Ha Bys. PerenepartopHiii, 3iiBa Bija npocnekty Bo33’enHaHHs, sSKIO
ixatu 3 uentpy Kuena.

Pucynok 3 - [Ipoext «Kombopt Tayn»
Jlitreparypa
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2. IBH A.2.2-3-2004 «Ckmam, mopsSaoK po3poOieHHS, TOTOMKCHHS Ta
3aTBEPKEHHS MPOEKTHOI TOKYMEHTAIlli J1sl OY/IIBHUIITBA

3akoH Ykpainu «IIpo KOMIUIEKCHY PEKOHCTPYKIIIIO KBapTAIIBY.
https://www.promstan.com.ua/ua/articles/rekonstrukciya-promyshlennyh-
zdanij (nara 3Bepaenns 02.04.2022)

®dDucyH ApceHiii
ctyneHt 6akanasp 4 kypcy IHHI im. FO.M. [ToTe6H1
Hayk. kep.: ct. Bukin.Ilactyxosa C.B.

HEPEBAI'M BUBOPY 3BEJAEHHA MOHOJIITHOI'O BYIIBHUILITBA
OITAJIYBHHUM CITIOCOBOM

[HHOBaLiMHUN MmiAXi [0 BUOOPY CHCTEM ONaTyOKH [JIi MOHOJITHOTO
OyIiBHMIITBA, BUOIp Ta OOTPYHTYBAHHS METOJIB TEXHOJIOTII Ta opradizamii pooiT
CTaIX TIPIOPUTETHUM HANPSIMOM JUIsl PO3BUTKY OYIiBENbHOI Trany3i, SKICHOTO
3a0e3nedyeHHss OyaiBelb Ta CHOPYA PI3HOTO (YHKIIIOHAJIBLHOTO TPU3HAYCHHS,
CTPATETIYHOTO TPOPUBY Yy BJIOCKOHAJIEHHI HOBUX OMAIyOHMX CHCTEM, HayKOBOTO
niaxoay, BUOOpY Ta OOIPYHTYBaHHIO iX BHOOpY. ApXITEKTypHa BHPA3HICTb,
1HUBITyaJIbHICTh, TIiJIBUIIIEHA SIKICTh, JOBIOBIYHICTH, HAJIWHICTh OyIiBENb Ta
CHOpy/1, HAMEHIIN MaTepialibHi, TPY/IOBi, CHEPTETHYHI BUTPATH HA 1X OyHIBHHUIITBO
3pO0MIM  MOHOJITHE OYJIIBHUIITBO HAWOLIBII BUCOKOTEXHOJIOTIYHUM  BHUJIOM
OyIIBHMIITBA B BCbOMY CBIT1 3aB/IIKM 1HHOBALIMHUM CHCTEMaM ONaIyOKH - onaityOka
3 ninonoaicmupony [4].

Cucremu onaayOKu po3pi3HSIOTh:
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3a mpU3HAUYECHHAM: BEepTUKajIbHa ONaTyOKa, TOpM30HTAIbHA OManyOKa.

3a koHCTpYKIliew: Po3bipHa: npiOHONMTOBAa paMHa omnaiayOKa, BEIUKOIIUTOBA
paMHa omairyOka, MOayJbHa paMHa omnaryOka, OyioyHa omnanyOka, 00'eMHO-
nepecTaBHa, KOB3alua onaixyOka, MiJHOMHO-TIEpecTaBHa oOmnalyOKa, HE3HIMHA
omanyOka [3].
3a MaTepilajiaMHU. cTajieBa, aJllOMIHIEBA.

Jlist npiOHMX, pa30BUX MPOEKTIB - MIIACTUKOBUMHU 200 JIEPEB'SHUMH KapKacamu,
KOMOIHOBaHa omajgyOka, IamepoBa omajyoOka, IIJacTMacoBa  JpiOHOITUTOBA
onaityOkKa.

3a 000pOTHICTIO: 3aeKHO BiJl TOBIOBIYHOCTI Ta MPU3HAYCHHSI, ONAalyOKa MOXKe
OyTH pa3oBOTO 3acTOCyBaHHS (HE3HIMHA a00 TMpU3HAYCHA ISl  YHIKAJIBHOI
KOHCTPYKIIi, CIOAM % HaJNeKHUTh ManepoBa OnaixyOKa) Ta iHBEHTapHa (MOAYJIbHA) —
JUT O6aratopa3oBOro BUKOPHCTAHHS Ha 00'€eKTax pi3HOI cKkiragHocTi [1].

OpHa 3 HOBUX CHUCTEM ONATYOKH - HE3HIMHA ONaNyOKa 3 MiHONOMICMUPOLY —
OpUTIHATBHUIN CUHTE3 ACKUIBKOX TEXHOJIOTIH.

[lepeBaru onanyOKu 3 nIHONOIICIMUPOTLY:

Hemae HeoOXi1THOCTI 3aiTydaTH CKIIAIHY TEXHIKY.
[loeTanHa 3anuBKa OETOHY apMyBaHHS 3/11ICHIOETHCS BPYUHY.
BoJ1oa1r0Th NiABUIIEHOIO TEIIO130IAIIIEIO.
€ eKOJIOTTYHUM MaTepiajoM.
He BUnISAIOTH TOKCHYHI PEYOBUHH.
[IpurryckaroTh BUCOKY IIBUAKICTH OY/1IBHUIITBA.
MaroTh HEBENUKY Macy.
[Toxexo0e3neyHi.
BukonyoTh QyHKIIIIO 3BYKO-, T1JIpO-, TEPMOI130JIALII].
CyMicHi 3 OyAb-sIKUMH 03/100JIF0BaIbHUMU OyMaTepiaaMH.
JIerko MOHTYIOTBCS.
Criiiki 10 610JIOTIYHOTO BIUIMBY.
3aB/SIKM 3aMKOBHUM 3’ €THAHHAM B KOHCTPYKIIIi CTIHH BIJICYTHI 3a30PH 1 «MICTKH XOJIOITY».

[Ipu 1boMy TiepeBaramMu TakoX € HaCTyITH1 YMHHUKU:

— 33J]aHUil TeMI 3BEJEHHS MOHOJITHUX KOHCTPYKIIA Ha TUIIOBOMY IOBEpCI 1,
BIJIITOBIIHO, HA 3aXBAaTIIl;

— KUIBKICTh 3aXBAaTOK OETOHYBAaHHS Ha TUIIOBOMY IOBEpCl 1 iX pO3MIpH, SKi
3aJIe’kaTh BiJl peasIbHOI HABHOCTI ONAITYOKH, JTIOJCHKHUX 1 MaTeplalbHUX PECYPCIB;

— WMOBIPHI TEpPMIHM TEMJIOBOI OOpPOOKM 1 BUTPUMYBaHHS OCETOHY y
BEPTUKAIBHAX 1 TOPU3OHTAIBHUX KOHCTPYKISIX 3 YpaxXyBaHHSIM 3aJaHHX
KaJICHJapHUX TePMiHIB OyAIBHUIITBA T4 PEATbHUX KIIMATUYHUX YMOB;

— MOJIMBICTh TTPOBEICHHS JOJATKOBUX TEXHOJIOTIYHUX Ta 1H)KEHEPHUX 3aXO0/liB
JUTSI IPUCKOPEHHST 000POTHOCTI OMATYOKH.

[IpakTuka migTBepaWIa TiepeBary OyAIBHUIITBA JKUTJIOBHX 1 CYCHUJIBHUX
OyOMHKIB 3 OKpPEMHX €JEMEHTIB 1 KOHCTPYKIIi y MOHOMITHOMY 1 30ipHO-
MOHOJITHOMY BUKOHAaHHI 3 BHUKOPHCTAaHHSM 1HHOBaLIWHUX CHCTEM OINadyOKu
ninonoaicmupony. [2]
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Buxopuctanus cydacHoi 1HHOBalldHOI oOmanyOHOI CcHCTEeMH - oOmaixyOka 3
NiHONOAICMUPONY  JO3BOJIAE MIABUIIATA TEXHOJOTIYHICTh Ta E€KOHOMIYHICTh
OyniBenpHOrO Tporecy. Ilpu 1boMy TepmiHKM OyIIBHUILTBA Ta HWOro SKICTh
IMPUCKOPIOIOTBCS, TakK SK 11l OmajayOHI CHUCTeMH € HaJlMHUMH, MIIHUMHA Ta
JIOBFOBIYHUMHM Ta MAaIOTh XOPOIIl MEXaHIYH1 XapaKTePUCTUKH.

EdexTuBHICTh cHCTEM OINayOKU BU3HAYAETHCS 11 3JJaTHICTIO BUIO3MIHIOBATHCS
1 TJIAIITOBYBATHUCS 10 BUMOT 00’€KTa, a TaKOX JIETKICTIO Ta MPOCTOTOO 30UpaHHS
11e JJa€ HaBEJICHHUM MPUKIIA] CUCTEMHU HE3HIMHOI ONaTyOKH 3 TIIHOMOICTUPOITY.
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CEKIIA «TEIVIOEHEPTETUKA TA I'TNPOEHEPT'ETUKA»

ABKCeHT’€Ba AJliHa
crynentka 4 kypcy IHHI im. FO.M.IToTte6ni
Hayk. kep.: kanu. TexH. Hayk, goi. Ocayn O.1.

ABTOHOMHA CUCTEMA OCBITJIEHHSI ABTOMOBLIbHUX
MATICTPAJIEN

Kinpkicth Bi3yanbHOi 1H(OpMAaIi, MO CIPUHAMAETHCS BOJIEM Ha J0OpPO3i,
0e3mocepeIHbO BIUIMBAE€ HA MPUUHATTS HUM MPaBWIBHUX PIIICHb MMiJl Yac 3MIHU
JTOPOKHBO-TPAHCTIOPTHOT ~ cuTyarlii.  Opradizaiis  JOCTaTHBOTO  OCBITJICHHS
aBTOMOOUIBHUX Marictpaieil, KoM(pOpTHOTO JAJisi 30pOBOTO HEpPBa JIIOJIUHU, JTI03BOJISIE
CYTTEBO MIJBUILIUTH O€3MEKy BCIX YYAaCHUKIB JOPOXKHBOTO PyXy Ta CKOPOTUTHU
kutbkicTs JITTI.

HesBakatoun Ha Te, mo Jsmmie (20...23) % uvacy pyxy 3OiMCHIOETBCS Oe3
OPUPOJTHOTO CBITJIA, @ IHTEHCUBHICTh PYyXY IpPHU LIbOMY 3HAYHO HUXKYa, 3a LeH 4dac
BiI0yBaeThes Om3bko 35 % Big ycix ATII, BpaxoByrouu, 1110 HaC/iIKK aBapiii BHOUI
BIJTHOCHO CEpHO3HilI, HI)K y/eHb. [lorani yMoOBU BYyJIMYHOTO OCBITIICHHS 00'€KTUBHO
3HIDKYIOTh KUIBKICTH 1H(OpMAIlii, [0 HAIXOAUTh Y MO30K BOis, IO JyXe
HEOE3MeYHO B YMOBAaxX JOPOXKHBOTO PYyXy 1 € OJIHIEI0 3 TOJOBHHUX TIEPEIIKO] B
MPUIHATTI MIBUAKUX Ta MPABWIBHUX PIIIEHb [P P13Kiil 3MiHI CUTYaIlli HA AOPO3i.

JlomycTuMi  3HAQ4Y€HHS MApaMeTpiB  OCBITJIIEHHS aBTOMOOUIBHUX  JIOPIT
nepeadayeHl HOPMATUBHUMH JOKYMEHTAMHM KOXHOI KpaiHM, 30KpeMa B YKpaiHi:
JIBH B.2.5-28-2006.

OnHier0 3 TOJIOBHMX MPOOJEM  BCTAHOBJICHHS  OCBITJIICHHS  B3JIOBXK
aBTOMOOITRHUX MaricTpajie € iX 3HadyHa BUIIAJICHICTh BiJ JKEpEd IOCTavyaHHS
EJIEKTPUYHOI €HepTii. 3 i€l IPOOIEeMOI0 CTUKAEThCS OUTBIIICTh KOMITaHIM B YKpaiHi
mij Yac peainizaiii 1HQPACTPYKTypHUX TMPOEKTIB. 3rigHo 3 peiituHrom Doing
Business 2018, Ykpaina nocigae 128-¢ miciie y CBITI 3a IPOCTOTOIO MiAKITFOUCHHS 10
CUCTEMH €JICKTPOIOCTauyaHHs. 30KkpemMa, B YKpaiHi Jyisl IbOr0 HEOOXITHO BUTPATUTH
281 nenHsb, KoM cepeHiN PiBEHD MITKIIOYCHHS 10 MEPEX CIIEKTPUYHOTO KUBJICHHS Y
€epori ta LlenTpanpHiii A3ii cranoBuTh 113,7 mHiB.

Jns BupimieHHs 1i€i npoOJeMyu Ha PUHKY CBITJIIOTEXHIKA MPEACTaBICHUIN
IIUPOKHUI BUOIp aBTOHOMHHMX CHCTEM OCBITJIEHHS, NEPEBArol0 SIKMX € BIACYTHICTb
MOTPeOU KUBJIEHHS BiJl €IEKTPUYHOT MEPEXKI 38 PaXyHOK OTPUMAaHHS 1 IEPETBOPEHHS
COHSIYHOI Ta BITpoBOi eHeprii. CrpollleHa cxeMa KOHCTPYKIiT aBTOHOMHOI CUCTEMU
OCBITJICHHS] aBTOMOOLIBHUX Marictpajieil mpuBesieHa Ha puc. 1.

ABTOHOMHA CHCTEMa OCBITJIICHHSI BYJIHIIb CKJIAAEThCS 3 BUCOKOTO CTOBIA, HA
SKOMY 3MOHTOBAHHWI BITPOTEHEPATOP HEBEIMKOI MOTYXHOCTi, COHAYHUNA MOIYJb 1
CBITUJILHUK.

PoboTa cucremMu mpoTAroMm JHS IMOJIATAE Yy TOMY, IIO €HEpTisd BITPY Ta COHIS
MEPETBOPIOETHCSI HAa EJEKTPUUYHY EHEpriro 3a JOMOMOrol0 BiTpOreHeparopa Ta
COHAYHOI MaHelsi, OCHOBHOIO MEPEBarolo sIKUX € B3aEMOPE3EPBYBAHHS 3aJI€KHO BiJl
norofHux ymoB. Ll BupoOneHa eHeprisi HaKONMMUYYeTbCS B aKymyJsTopax. 3a
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JIOTIOMOTOI0 JaTYMKIB KOHTPOJIEP BPAaXOBYE SICKPaBICTh JEHHOTO CBITJIa Ta BHOY1 200
B ITIOXMYpI JIHI aBTOMAaTUYHO BMHKA€E OCBITJICHHS.

Bitporeseparop

doToBOIBTaIYHA TAHETH

CBITI0MiOMHNIT BYTIYHINT CBITIVTBHIIK

IHTeneKTyaIbHIIT KOHTpOIep

JlucTaHmiiiHe KepyBaHHA

4 /77 L7177 7777 /

[ + " TeneBIi aKyMyaTOp

Pucynok 1 - KoHCTpyKIliss aBTOHOMHOI CUCTEMHU OCBITJICHHSI aBTOMOO1JTEHUX
MaricTpaen.

[lepeBaraMu aBTOHOMHUX CUCTEM OCBITJICHHS €:

- BIJICYTHICTb MTOTPEOU MIKIIOUEHHS IO CIEKTPUIHUX MEPEK;

- aBTOMATUYHUI PEXHUM pOOOTH 32 paXyHOK JAaTUHKIB Ta KOHTPOJIEPa;

- HEBUYEPIIHI Ta €KOJIOTTYHO Oe3MeUHl IPU BUKOPUCTAHHI JUIsl HABKOJUIITHBOTO

cepeoBUIIA JHKepelia eeKTPUIHOI eHEeprii;

- BIACYTHICTb MOTpeOM 3aliBUX BUTpAT MPU MOHTAXI Ta EKCIUTyaTauli

aBTOHOMHOI CUCTEMHU OCBITJICHHS.

TakuM YMHOM, TPU JOCTATHHOMY OCBITJIEHHI aBTOMOOUIBHHUX Marictpaiei
kuibkicTe JITII y TemHuii yac go0u abo 3a MOTaHMX IMOTOJHUX YMOB MOXE OyTH
3MeHIIeHa Ha 25 %. ABTOHOMHA CHCTEMa OCBITIICHHS TaKOX 3MOXK€ CKOPOTHTH
BUTpPATU HA MOCTAYaHHS Ta BUKOPUCTAHHS €JIEKTPUYHOI eHeprii Ha 15 %.

SkicHe OCBITJIEHHS aBTOMOOUIBHMX Marictpajeid  J03BOJIS€  3HU3UTH
CTOMJIIOBAHICTh BOJIIiB, MIJABUIIUTH iX KOHIEHTpAIito, 30UTbIIUTA O€3MeUHy
IIBHAKICTh T4 3MEHIIMTHU KUIBKICTH JIeTanbHUX HaciakiB mig yac JITII xa 65 %.

Jlireparypa

1. Ban bommens B. MccnegoBanusi TOpOKHOTO OCBEIICHUS 32 MOCJIEIHUE
80 net. PesynbTaThl 1 ypoku Ha Oyayiiee // CBeroTtexnuka. - 1999. - Neb. c. 4-6.

2. l'ain JI. E., lllyroB A. U., Bonsa II. A., Kymeaxko C. B. 3aropoBsie
apinenusi. Bosmoxknoctu npenynpexzaenus / Bectauk BI'TY um. B. T'. Illyxosa.
2013. - Ne3. c. 166-169.

3. Henocekuna B. B., AiisinoB /1. H., Kymenko JI. E. Ananu3 BausHuUs
ynuyHoro ocBenienus Ha JITII // CumBon nayku. 2018. - Ne7. c. 38-40.

210



4. Jlykytun bB.B. Cucrtembl 31ekTpocHaOXXeHUSI C BETPOBBIMU U
COJIHEUHBIMHM  DJIEKTpOCTaHIMsAMH: YyueOHoe mocooue/ b.B. Jlykyrun, MH.O.
MypasneB, M.A. IlnotaukoB. — Tomck : u31-Bo0 TOMCKOTO MOJMTEXHUYECKOIO
yHuBepcurera, 2015. 128 c.

banin €Bren
marictpanT 1 kypcy IHHI im. FO.M.I1oTeOHi1
Hayk. kep.: kanza. TexH. HayK, noi. Paguenko B.B.

AHAJI3 I'TJPOEJIEKTPOAUHAMIYHHUX TPOLECIB I'I IPOATI'PET'ATA

AKTyaJlbHICTh pOOOTH 0OYMOBJIEHa HEOOXIHICTIO MIABHUINCHHS €()EKTUBHOCTI
B3a€EMOJIIl CKJIQJIOBHX TiJpoarerary, mo 3abesleuye HACKpi3HUM TpaKT TeHepallii,
CTaOUIBHICTh Ta CTIMKICTh HOTO POOOTH B €HEPTETHUYHIN CUCTEMI.

OO6'eKTOM JOCTIIPKEHHS € XapaKTepUCTUKU ePpeKkTuBHOCTI rigpoarperaty I'EC
Ta BapiaHTH peani3allii CKIaJ0BHUX TEXHOJOTTYHOTO MPOoIIeCy IreHepartii.

Hanpsm po0GoTH - AOCHIIKEHHS MOXJIMBOCTI TMIJABUIICHHS €()EKTUBHOCTI
B3a€EMOJIIi CKJIAJIOBUX TiJ[poarperara 3 YypaxXyBaHHSM TiJIpOEIEKTPOAMHAMIYHUX
CKJIaJIOBUX IPOIIECIB reHepallii.

Hackpizuuii TpakT TeHepalii B SKOCTI OCHOBHHMX CKJIQJJOBUX BKJIIOYAE:
OPOTOYHMM  TPAKT, TIAPOMEXAHIYHUN TEPEeTBOPIOBAY Ta  EJIECKTPOMEXHIUHUN
MEPETBOPIOBAY, 3 €IHAHI MEXaHIYHO Yy BUIVIAAL rigpoarperary. ®OakTUYHO
riipoarperaT MoeaHye MiX cO0OI0 /Bl MPYKHI CTHXIi 3 BIAMIHHUMHU (I3UYHUMH U
JUHAMIYHUMHU XapaKTEPUCTUKAMH - T1IpaBiIiyHy ¥ enekTpuuHy. Ha edexTuBHICTH
npoliecy reHeparlii TakoX BIUIMBAIOTh W BJIIACTMBOCTI PETYJSITOPIB TiApoarperary:
IIBUJIKOCT1 ¥ TIOTY>KHOCTI Ta HAaNpyTH.

3arasibHa €(EKTUBHICTh TeHepallli BU3HAYAETHCS BIUIMBOM 3a3HAYEHUX
YUHHUKIB. TOMY CIIiJl BpaXOBYBAaTH 1X CUCTEMHO aHAII30M T1IPOEIEKTPOIUHAMIYHUX
CKJIaJIOBHX IPOIIECIB r'eHepallii.

Peanizyerbcss IIISIXOM  MaTEeMaTMYHOTO  MOJENIOBAHHA, IO  JIO3BOJISIE
BIITBOPUTH ¥ OOpaTH OCHOBHI XapaKTEPUCTHUKH CKIIAJIOBUX HACKPI3ZHOTO TPAKTY
€HEepreTUYHUX MepeTBopeHs TexHonoriyHoi cxemu ['EC.

Crnin 3a3HayuTH, 10 TPU 3MiHAX POOOYOTO PEKUMY KEPOBAHOTO OO'€KTY,
MEepeBE/ICHHl MOro Ha 1HIMMK peXuM poOOTH, JUHAMIYHI CKJIAJO0BI MEPEXiAHOro
nporiecy B cucteMi 3 Ill/[-perynsropamu € He3a0BUIBHUMU. TOMYy BaKJIMBa
MOXJIUBICTh ~ HEIHEPIIMHOTO KOPETYBaHHS CKJIQJOBHX HACKPI3HOTO  TPAKTY
SHEPreTHYHUX MEePETBOPEHB O0€3MOCepeTHRO B X011 MEPEXiTHOTO MPOIIECy.

Jliteparypa

1. [lamposcekuii O. [l., IlleBuenko B. O., Paguenko B. B., Kyuep B. I,
KobGeur B. A. BmiuB chniibHUX KOJMBaHb JIONATEH TMOBOPOTHO-JIOMATEBOT
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rizporypOinu Ha pyx ii pobouoro koseca. // HoBi Mmarepianmu 1 TeXHONOril B
MeTanyprii Ta mamuHoOyryBanHi Ne 2, 2011, c. 100-103.

2. Tecce b. A. DOkcriyatanuss THUPUCTOPHBIX CHUCTEM BO30YXKIECHUS
renepaTopos. - K. : Texnika, 1981, 144 c.

3. Iloxyer B. W., Paguenko B. B. HWuHbopmanmoHHO-3HEPTETHUEKOE
o0ecrieueHre TUarHOCTUKN, KOHTPOJIS U YIIPABJICHUS B SHEPIeTHUECKUX 00bekTax. //
Momnorpadus. - 3anopoxse, 3I'UA, 2011, 182 c.

4. Pamuenko B. B. IligBumenHs auHaMiyHOT €QEKTHUBHOCTI CHCTEMH
30ymKeHHs Timporenepartopa. - PiBae : Bicank HYBI'TL, Bum. 2 (62), 2015, c¢. 262-
275.

Bapnagin Muxaiijio

Crynent 4 kypcy IHHI im. FO.M. [ToTe6Hi
Hayk. xep.: a-p TexH.H., mpod. Yeitnutko A.O.,
KaHJ. TexH. HayK Kaprnenko ['.B.

OCOBJIMBOCTI BAKYYMHUX EJEKTPOIIEYEM 151 TEPMIUYHOI
OBPOBKH METAJIIB TA CIIVIABIB

[TpuHuun poOOTH meuyed omopy 3aCHOBAHMM Ha MPHUHLMIIL MPOXOIKEHHS
CTpyMy IO MPOBIJTHUKY, Y pE3yJbTaTi, Y HbOMY BUIUISETHCS TEIUIO. BinmosinHo A0
3akoHy JDxoyns-JIeHna KiIbKICTh Teruia, [0 BHAUIMIOCA B  TMPOBIIHUKY,
MPOMOPIIAHO KBaJpaTy CHIA CTPyMy, ONOPY IPOBIJHUKA 1 Yacy MPOXOJKEHHS
cTtpyMy. IlinOuparoun meBHI 3HAYEHHS CWJIM CTPyMy Ta ONOpPY, MOXXHA OTPUMATU
MOTYXHICTh, JOCTATHIO AJIs1 PO3IUIABIICHHS METaiB.

EnexTporeyl onopy Ki1acu(piKyrThCs:

1) 3a pooM poOOTH - Ha TIeY1 MEPIOUYHOI Ta Oe3MepepBHOI i,

2) 3a poboOuOI0 TeMmepaTrypor - Ha HuszbkoTemmeparypHi (mo 350 °C),
cepennboremiiepatypti (1o 1 000 °C) 1 Bucokoremmneparypsi (10 1600 °C); OinbIm
BHCOKI TeMIIEpaTypy BUTOTOBJISIFOTHCSA 1€Y1 BaKYyMHI YH 3 IHITUMU aTMOoC(epamu;

3) mo armocdepi B poOOYOMY MIPOCTOPl MeUl - Ha Iedl 3 OKHUCIIIOBAJIbLHUM
(TOBITPSIHUM) CEpEIOBUIIEM, 3 aTMOC(epaMu, 110 KOHTPOJTIOIOTHCS, 1 BAKYYMHI,

4) 3a KOHCTPYKTMBHHMHM O3HAKaMHU: TI€4l MEPIOJAMYHOI Aii - HAa KaMepHi,
IIAXTHI, KOBIIAKOBI, €JIEBATOPHI 3 MIAHOMHHUM IOJIOM, KaMEPHI 3 BUCYBHHUM I0JIOM,
MyQeabHl 3 MEPECYBHOIO KaMepor HarpiBy, sSMHI (CKpPUHBKOBI), KOJIOAS31, BaHHH,
KaJlopuQepH, MIaBUIbHI [e4l; eyl 0e3nepepBHoi /il - Ha KOHBEEPHI, 3 POJIbraHTOBUM
MOJI0M, ILITOBXaJIbHI, OapaOaHHI, KapyceiabHl, CTPYMKOBI, 3 KpPOKYIOUHUM IOJOM,
MyJIbCYIOYUM TOJIOM, IPOTSIKHI.

HaiiGinpm mupoko meyi omopy BUKOPHUCTOBYIOTHCS HJisi 3arapTyBaHHSI Ta
BIJITYCKY CTajel, BiAmally, TOMJICHHs, IIEMEHTallli Ta HITPOIIEMEHTAIlli, CIKaHHSI,
nasiHHS, CTapiHHA Ta HArpiBy MiJ KyBaHHS, IITaMIyBaHHs, MPOKAaTyBaHHS,
MpeCcyBaHHsl Ta I1HIN BUIW Taps4oi OOpOOKH, CYIIIHHS, TPOXKAPIOBAHHS, BUIIATY
HEMETaJIIYHUX. MaTepiaiiB, TUIABKU.

KonkperHuii BuOip THUMy M€Yl TOBWHEH MPOBOJUTHUCS 3 OLIBII MOBHUM
ypaxyBaHHSM OCOOJIMBOCTEHN MPOIECY 1 MOKIMBOCTEN 00IaIHAHHS.
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Bunorpanos €Breniii
cryaeHT 5 kypcy IHHI im. FO.M.IToteGHi
Hayk. kep.: cT. Buki.YUmxos C.€.

JOCJIIZKEHHA BIIVIMBY JOBKUHU I'A30BOI'O ®AKEJIA HA
EPEKTUBHICTD POBOYOI'O ITPOLHECY KAMEP 3I'OPAHHSA

Teopernyni 1 eKCEpUMEHTANbHI JOCHIDKEHHS, JOCBIJ eKCIUTyaTarlii
[UKJIOHHO-BUXPOBHUX KaMmep, II0 MPAaIOI0Th Ha Ta30MoAi0HOMY MalKBi, MOKAa3ylOTh,
10 pa3oM 13 3a0e3MEUYEeHHAM YMOB I IOBHOTO BUTOpPAHHS MalMBa B MeXaxX KaMepu
3rOpaHHs, BAXJIUBY POJb B TMIABUIICHHI HAAIMHOCTI Kamep 3ropaHHS TIpae
pETyNIOBaHHS MPOIECY TOPIHHS 3 METOI0 MIATPUMKH ONTHMAIBHOTO TEIIOBOTO
pPEXUMY.

[Ipu po3poO1ii NUTaHb HArpiBy JOBTOMIPHUX BHUPOOIB B ITUKIOHHO-BUXPOBUX
KaMmepax 3rOopaHHsS OCHOBHOIO XapaKTEPUCTUKOIO SBISIETbCS JIOBXKMHA KaMepu
3rOpaHHs, NpPU MPOXOUKEHHI $KOI BHpPOO Jocsrae HEOOX1HOI TeMIepaTypH.
AHanizytoun poOOTy BHUXPOBHUX TMaJbHUKIB, CIIJI 3a3HAYUTH, IO HE3aJ0BUIbHA
poOoTa KaMep 3ropaHHsl y psi/ii BUIMAJKIB MOXKE OyTH TMOSICHEHAa THM, IO (aken
BUXPOBOT'O MaJIbHUKA Ma€ HEJJOCTATHI MEXi1 peryioBanus [1].

daken B HNUKIOHHO-BUXPOBIA KaMepl 3ropaHHs XapaKTepU3Y€EThCS BEITUKUM
KYyTOM pO3KPHUTTS, MPOTUTEUIEI0 PYXy PO3KAJICHHUX Ta3iB B OCBHOBIM o00macTi 1
BIJIHOCHO MaJIOIO a€pOJIMHAMIYHOIO Ta TEIJIOBOIO J1alIeKOO1MHICTIO.

JloBxkrHa ra3oBoro (Qakena € OJHIED 3 OCHOBHUX IHTErpajbHUX
XapaKTEePUCTHK, 10 O€3MOCEePEIHO BIUIMBAIOTH HAa €()eKTUBHICTH POOOUYOTO MPOIECy
KaMmep 3ropaHHs [2]. BMiHHS ympaBisATH JOBXHHOK (akena, SK B MPOIEC
MPOEKTYBaHHS, TaK 1 B MpOLECl eKCIUTyarallii, HEOoOXiJHO s 3a0e3MeueHHs
TEXHOJIOTIYHOTO mporecy. OckoBa manekoOiHICTh (akena 3alekuTh  BiJ
IHTEHCHUBHOCTI 3aKpy4yBaHHs, 13 3MIHOIO $IKOi 3MIHIOETHCA 1 CITIBBIJHOIIICHHS
TaHTeHINIAIbHUX Ta akcianbHUX mBuaKocTedl B mortomi [3]. Ha posmipu ¢akena
BIJTUBAIOTh TAKOXK SKICTh 3MIIIYBaHHS, KOCQIIIEHT HAJJIUIIKY MOBITPS, T€OMETPHUYHI
XapaKTEPUCTUKHU, PEKUMHI MapaMeTpH, CEpeAHs IMIBUAKICTh MOMIUPEHHS MOIyM's 1
T.JI.

BiacyTHicTh aHamITUYHUX PINIEHb B IiM 00JIacTi 3aTpyJHS€ Ha TMPAKTHII
BUKOHATH SIKICHE MPOEKTYBaHHS CaMoOi LUKJIOHHO-BUXPOBOi KaMepu. bBuibIIicTbh
HasBHUX B JITeparypl BIJOMOCTEM TMpPO TEOPETHYHI 1 EKCIEePUMEHTAIIbHI
TOCIIKEHHS (paKena He BPaxOBYIOTh MOTPEOU 1HKEHEPHOTO PO3PaXyHKY, OCKIJIbKH
BITHOCATHCS HE JI0 PO3paxXyHKY NOBXKHUHH (pakena, a HOCATh 3arajibHUN XapakTep.

ToMy cTaBUTBCS 3aBHAaHHS TONIYKY AHATITUYHHUX PillleHb, MO TO3BOJISIOTH
BU3HAUYMUTH JIOBXKHUHY 3aKpy4y€HOro (Qakejia B 4aCTKOBO OOMEXEHOMY MpocCTopi. Y
3B'I3KYy 3 UMM TMPOBEACHO JOCIHIIKEHHS BIUIUBY T€OMETPUYHHUX XaPAKTEPUCTUK,
PEKUMHUX TIApaMETPIB 1 CepeAHBOI MIBUAKOCTI MOIIUPEHHS MOIYM'st HA JOBKHUHY
¢dakena MUKIOHHO-BUXPOBOI KaMEPH 3rOpPaHHs, sIKa BUKOPHUCTOBYETHCS JIJISl HATPIBY
JIOBIOMIPHUX BUPOOIB 3 TYTOIJIABKUX METAJIIB.

VY npakTUYHUX cXeMaX CIaIOBaHHS MauBa 31HCHIOETHCS MPU POZBUHEHOMY
TypOyJIeHTHOMY pe&xuMi. BrimB TypOyJIeHTHOCTI Ha TOMIUPEHHS TMOIYM's TyXKe
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CKJIaJHUN, 1 JIOCI HEMa€ €IWHOI IYMKH MpO MPOIECH, IO MPOTIKAIOTh B 30HI
TypOysieHTHOro ropiHHs. KpailHiMM ToYkaMHu 30py € TaK 3BaHl «IOBEPXHEBa» 1
«o0'emHa» wMogeni TopiHHs. «lloBepxHEeBa» MOJENb MPHUIyCKae, M0 TIPH
TypOyJIEHTHOMY TOPIHHI ICHY€ (DPOHT TrOPiHHA, MPUUOMY MA€ThCS Ha yBa3l TOPIHHS
TypOyJIEeHTHUX MOJIeH 3 iX moBepxHi. «O0'eMHa» MoJeNb TOPIHHS T'PYHTYETbCS Ha
TOMY, IO TypOYJEHTHICTh MPUBOAUTH JO 3aKHIAHHS OKPEMHX MOJICH IMajauBa, 10
CHaJIaXHYJI0, B M€ XOJOJHY CyMIilll, i, HABMAKH, B MPOJYKTH 3rOpaHHS MOCTYNAIOTh
MoJIi He3ropiioi cymim. OTxe, PPOHT TOPiHHA PO3MAAETHCS HA UMK PsIT OKPEMHX
OuariB pearyBaHHS.

TypOyneHTHI MOTOKW BiAPIZHSIIOTHCS OJWH BiJ OJHOTO IIBHIKICTIO Tedil 1
po3mipoM myibcariii [4]. Buxomsuun 3 «IOBEpXHEBOI» MOJCII TOPIHHS, MOXHa
KOHCTaTyBaTH, 110 A7 ApiOHOMacIITaOHOI TypOyJIEHTHOCTI HasIBHICTH IyJIbCAllld HE
3MIHIOE 1CTOTHO JOBXKHHU MOJIYM's, @ TUTbKH IHTEHCU(IKYE TETIIOOOMIH.

TakuMm 4yMHOM, B pe3yabTaTl AOCHIIKEHb, CIIIYIOUH «IOBEPXHEBOI» MOJEN]
TOpiHHS, BUKOPUCTOBYIOUM PIBHSHHS CTaHy ra3y 1 CXeMy IUKIOHHO-BUXPOBOTO
OPUCTPOIO, BIAJIOCS 3B'SI3aTU JOBXKHUHY (pakena 3 MPOCTOK I€OMETPIEI0, a TaKOXK
PEKUMHUMHU XapaKTEPUCTUKAMHU 1 CEPEIHBOIO MIBHUJIKICTIO MOIIUPEHHS MOJIyM'sl.

Jliteparypa
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CHHOCIb OTPUMAHHSA ITAPHA B ITAPOT'ABOI'EHEPATOPAX JUIA
TEIJIOBOJIOI'Oi OBPOEKH 3AJII30BETOHHUX BUPOKIB

Ha mianpueMcTBax 1O BUPOOHMIITBY 30IpHOTO 3al1300€TOHY OJIHIEID 3
TPUBAJIMX 1 EHEPrOEMHUX TEXHOJIOTIYHMX OMepaliid € Woro TemjaoBosiora o0poOka,
sIKa 3/I1MCHIOETHCS HacH4eHOoIo maporo [1, 2] ado AMMOBHMMM razamu, OTPpUMaHUMU
Opy ChHajieHHI npupoAHoro razy B Tonkax [3]. IlporpiBanns OeToHy mnaporo, a
TOYHIIIE TapOIMOBITPSIHOK CYMIIIIIO, TP aTMOC(HEPHOMY THUCKY - 1€ OCHOBHHIA
Croci0 TPUCKOPEHHsI 3aTBEepJiHHA BHUPOOIB 13 30ipHOTO 3ami3oberony. Ilig dac
MporpiBaHHA Tapol0 B Kamepi BiAOyBaeThCs 11 KOHJIEHCAIllsi HA TMOBEPXHI
3a11300€TOHHUX BHPOOIB, 1110 TPU3BOIUTH 10 Ha6yxaHH>1 BEPXHBOTO IIapa, Mirparfii
BOJIOTH BCEpPEMHY 1 AaKTHMBHOTO TMPOTIKaHHSA TmpoiieciB Tiaparamii. [Ipu o6irpisi
3a/1i300€TOHHUX BUPOOIB Ta3aMM, M0 BIAXOASTH BiJl TEIJIOBUX YCTAaHOBOK,
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HANpUKIaJ, TpPU CHAJICHHI NPUPOAHOTO Tra3y B TOMKax, BMICT BOJASHOI MapH
He3HauHui, npubmusHo (1,6...1,8) kr Ha 1 M® npupoaHUX rasis, WO s IPOLECIB
rigparaiiii 0eToHy HEJJOCTaTHBO. TOMY 3 TOUKH 30py SKOCTI 3a11300€TOHHUX BUPOOIB
00poOKka maporo edeKTUBHINIA, ajie 3a CEHEPreTHYHHMMH BHUTpaTamMH - 0OO0poOKa
JTUMOBUMHU Ta3aMu nepeBakHima. [lapa BUXOAUTH 3 BOAOTPYOHUX KOTIIIB 32 PaXyHOK
TEIJIOBOi €HEPrii OpraHIYHOTO MaIuBa, 0 OTPUMYETHCS MPU WOTO CIaJICHH] B TOMII.
[Ipu npoMy yacTUHA TEMJIOTH, 110 BHOCUTHCS B TOMKY, BTPAYAETHCS 3 BIAXOASTUUMHU
razaMu, Temieparypa skux gocsrae 170 °C.

KpiM 1poro s KUBJICHHS KOTJIA BHKOPUCTOBYETHCS XIM.OUMILEHHA
NpUpPOJHA BOJA, a EKCIUTyaTallis 1 PEeMOHT KOTEJIBHOTO OO0JIaJHaHHS BUMAararoTh
BEJIMKUX MaTepianbHuX BuUTpaT. [Ipum 00poOill AMMOBHMMHU ra3aMu BijJ TEIIOBUX
YCTAaHOBOK BUTpaT Habarato MeHIlEe, ajie sIKICTb BUPOOIB 3HMXKYeThCs. Bkasawi
HEJIOJIIKH MOXYTh OYTH JIKBIJIOBaHI, SIKIIO JAJISl TEIMJIOBOJOTOi 0O0poOKH 301pHOTO
3a11300€TOHY 3acTocyBaTu mapora3oBy cymim [4]. IlaporazoBa cymill BUXOJUTh
IIJISIXOM BUIIAPOBYBAHHS BOJM B IMMOBHUX Ta3ax Npu 0e3M0ocepeHbOMY X KOHTAaKTI
y BUIIApHII Kamepi.

[TapoTBOpeHHs1 mpu Oe3mocepeAHbOMY KOHTAKTI TapsAsyuX JUMOBHUX Tra3iB 3
BOJIOIO JIO3BOJISI€ TIOBHICTIO BUKOPUCTATH TEIUIOTY MaJMBA, OCKIJIBKHA BOHA YTBOPIOE
TEIJIOBMICT Mapora3oBoi Cymilll, 0 OTpUMyeThcs. OTpUMaTU Nmapora3oBy CyMill
MO’KHA, HallpUKiaa, B Maporasoresepatopi. B HbOMY KUIBKICTP BOJM, LIO
BUITIAPOBYETHCSI B JHMMOBI ra3H, BHU3HA4Ya€ TEMIIEpaTypy MHapora3oBOi CyMIilll, sKa
MO€E 3MIHIOBATUCA B IIMPOKUX MEXKAX B 3AJIEKHOCTI BlJ YMOB TE€XHOJIOTIYHOTO
Ipoliecy, 1 Moke OyTH BU3HAYEHA 3 PIBHAHHS €HEPreTUYHOro OanaHcy

BQE 'n:B°Hr +DB 'hn ,

ne B - Butpara namusa, m5;

QP - muroma BuIIa TeIUIOTa 3ropaHHs nausa, Jk/m>;
T - KoedILieHT KOPUCHOI Ali;

H. - nutoma entansnis mumosnx rasis, JTx/m® [5];

D, - kinbKicTs BOH, 1[0 BUIAPOBYETHCS, KT

hn — MUTOMA EHTaJbIIISI BOAsIHOT mapH, JLK/Kr [5].

[Ipu cnasieHHi majauMBa B JMMOBHMX ra3axX CTBOPIOIOTHCS BOJSIHI MapH, TOMY
BMICT BOJISIHOI TapH B MapoOra3oBiil CyMilll MOKHA BU3HAYUTH

[;n — QE ‘I:]_Hr + V:ZO+O,0161'((1_1)’VBO:|'szo ]

n

ne V: O,VE? — TeopeTHuHi 00'eMHu BOAAHOT mapH i nositps, M3 [5];
2

Ol — kKoedILIEHT HAUIUILKY TOBITPS, 1110 MOJIAE€THCA B TOIKY;
Ph,0 — WIIBHICTH BOASHOI MapH, KT/M°,
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TakuM yuHOM, BMICT BOJIOTH B MPOMApPHIiil KaMepi MpHU TEIIOBOJIOTi 00poOiii
3aJ11300€TOHHUX BUPOOIB MapoOra3oBOI0 CYMIIIIIO B JIEKUJIbKA pa3iB OUIbIIE, HIXK MPU
00po06I111 BUpOOIB TUMOBUMU T'a3aMH, OTPUMAHUMU B ICHYIOUHMX TEIJIOT€HEepaTopax.
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I'panoBa Ajina
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PALIIOHAJIBHUM PO3MOJLI HOTYKHOCTI TEILIOBOT'O
HABAHTAKEHHA MI’K OCHOBHUMMH TA INIKOBUMMU /IKEPEJIAMH
B KOMBIHOBAHIN CUCTEMI EHEPTOIIOCTAYAHHSA

Bubip parmionanbnoi notyxknocti TELl, ckiaay ycTtaTkyBaHHS Ta BU3HAYCHHS
MOKa3HUKIB €KOHOMIYHOI €()EeKTUBHOCTI (PYHKI[IOHYBaHHS KOMOIHOBAaHOI CHCTEMH
EHEPrornocTavyaHHs 3ajexaTh Bij 0araTb0X YMHHHUKIB, Y TOMY YMCII 1 BiJ pO3MOILITY
PIYHOTO TETUIOCTIOKUBAHHS M1 OCHOBHUMH 1 MKOBUMU JHKEpEIaMu TEIUIOTH.

BcTaHOBNIEHHS ONTMMAIbHUX TapaMmeTpiB TEIUVIOCHEPreTHYHOI CHUCTEMU Ha
CTaAll MPOEKTYBaHHA 1 OTPUMAHHS MAKCUMAaJbHOI €KOHOMIYHOI €(EeKTHBHOCTI B
nporect ii (PyHKIIOHYBaHHSI MPOTHO3YETHCS 3a JOMOMOTOI YHCEIBHUX METOJIB
cucreMHoro anamizy [1]. Ilpore, BifCyTHiCTh HaAIHHOI MaTeMaTH4YHOI MOJEINI
PIYHOTO TETUIOCTIOKMBAYa 32 TPUBATICTIO MEPENIKOPKAE OTPUMAHHIO aHATITUYHUX
pillieHs mapaMmeTpiB PYHKINT METH

M,
ox

* ,
wex

Jie x - MaTpuls MapaMeTpiB, 110 ONTUMI3YIOThCS;

Y(x) - pyHKuis MeTH.

B skocti maremMaTH4HOI MOJENl JIWHAMIKK TEIUIOCTIOKUBAHHS IKUTIOBO-
komyHanbHOro cekropa (PKKC) npuiinsta ¢ynkimis TermnocnoxuBanas XXKC (Bona
XapaKTepU3y€e€ BINHOIIEHHS TOTOYHOI  MOTYKHOCTI  TEIUIOCIIOKHBAHHS 10
PO3pPaxyHKOBOI)
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0,.(n)=1-m-(n.) a6o 0,,(n.)=0, /0"

h, - BIITHOCHA TPUBATICTh (PYHKI[IOHYBaHHS CUCTEMH TETUIOMOCTAYaHHS
h() = hO/hO.L‘ ;

h, - TPUBAIICTh (PYHKITIOHYBAHHS CUCTEMH TEIUIONOCTaYaHHsI, TOI.;
h,. - TPUBAJICTH OMAJIOBAIBLHOTO CE30HY, TOJI.;

o.c

m - BiI[HOCHe SHHUXXCHHA l'IOTy}KHOCTi TCIIIIOCIIOXKXHMBAHHA CUCTEM OIIAJIFOBAHHA
Ha IMOYaToOK OIIaJIIOBAJIbHOTO CC30HY

m= () e = e =e2,)

4 - dYacTKa CepeaHhOTO HABAHTAXKEHHS Taps4OTO BOJOIMOCTAYaHHS BiJ
PO3pPaxyHKOBOI MOTY>KHOCTI TEIMJIOCTIOKMBAHHS

uh=0"/0r

tP,t1t? - po3paxyHKOBa TeMIlepaTypa MOBITPS MPUMIIIEHb (30BHIIIHS -

MMOYATOK OIAIOBAIIBHOTO CE30HY 1 pO3paxyHKOBa - JUIA TMPOCKTYBAaHHS CHCTEM
omaioBanHs), °C.

3a BIJICYTHOCTI HABaHTAXXEHHS TapsSdoro BOJOMOCTAYaHHS MA€EMO OKpPEMHI
Bunagok Qynkuii TtermocnokuBanHsa JKKC, sKa mnepeTBOpOETbCS Yy (Gopmyiy
Poccanpepa [1].

Ha miacTaBi 0IHO3HAYHOCTI IHTETPAJIBLHUX IUIONIIH JJI PIYHOTO 3aBaHTAKCHHS
YCTaTKyBaHHsS BHM3HAYA€ThCS TPUBAJIICTh BHKOPHUCTAHHS MAaKCUMyMy B POIIi
PO3pPaxyHKOBOI MOTY>KHOCT1 TEIIOCTIOKUBAHHS, TOJI.

c.o.c

mx __ cp cp t: by cp
hmn - |:/u2‘6 + (1 - /u&e ) W ’ hac + kJ : /uz.e ' (heoo - ho.c)

6 H.0

Sk BioMo [2], pluHa BiAMYCTKA TEIJIOTA OCHOBHUMU Ta MIKOBUMU JKEpEIaMu
TELl nponopiiifHa BEIMYMHI PIYHOTO Koe(iieHTa Terodikaii

200 200 200 .
Ooms = aTau /77m¢ 1

0 =(1~az )02 ...

200

A€ apy, - BeIMYMHA piYHOro KoedimieHTa TemIodikamii (BOHAa piBHA

BIIHOIICHHIO PIYHOI BIAMYCTKU 3 BIJOOPIB TypOiH /10 PIYHOI BIAMYCTKH TEIJIOTH
CTaHIII€I0)

200 __ £)200 200
aTSLI - omﬁ/(Q /nmc)

Pi3nung iHTErpanbHUX TUIONIIH BHW3HAYA€ BEJIUYMHY PIYHOTO KoedimieHTa
Tertodikalii 3 00MeKECHHSIMH.
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BukopuctanHs  3alexHOCTI  pIYHOrO  KoedimieHTa Temaodikamii  Bif
koedimieHTta Tterodikaiii gae MoOXIuBICTH ckiactu ¢GyHkiito metd XKC s
KOXKHOI KOHKPETHOI CHUCTEMH EHEproroCcTadyaHHs, 3 HACTYIIHHM ii pIIICHHSIM B
SIBHOMY BH/I1 BITHOCHO IMapaMeTpiB, 10 ONTUMI3YIOThCS.

PesynpTatn po3paxyHkiB 3 BukopuctaHHaMm ¢Qyukmii metn JKKC 1o
ontuMizallli koedimienTa Teruiodikaiii 1 PIYHOTO 3aBaHTAXEHHS OCHOBHHX Ta
nikoBux yctaHoBoK TELL, 1o0pe y3roKyrThes 3 YMCeIbHUM METOA0M [2].
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J3ukoBcbkuil Ceprii

Cryaent 4 kypcy IHHI im. FO.M. TToTe6Hi

Hayxk. xep.: a-p TexH. Hayk, mpod. Yeitnutko A.O.,
KaHJ. TexH. HayK Kaprnenko ['.B.

PEKOHCTPYKIIISI OITAJTIOBAJIBHOI BOJOI'PIMHOI KOTEJIBHI JIJIA
I'PYIIN ’KUTJIOBUX BYJIUHKIB B M. 3AITOPIKKSA

B cywacHiii yKpaiHCBKIil eHepreTuul ICHye mpoOjemMa 3acTapuioro
oOnagHaHHs, ske mae HuU3bkuid KK/, moTpedye yacToro peMOHTY Ta HEYXWJIBHOIO
KOHTPOJIIO 3a TIPOIeCOM BHpOOHHWIITBA TeruioBoi eHeprii. KortenpHi cuctem
[IEHTPAII30BAaHOTO  TETUIONOCTAaYaHHS TMOJUISIOTbCS Ha  palOHHI, KBapTaJbHI
(rpymoBi) Ta KOTEIbHI MITPUEMCTB.

PaiionH1 KOTeNbHI TpPHU3HAYEHI I TEIUIONOCTAYaHHS pPallOHY >KUTIOBOI
3a0y70BH ab0 MPOMHKCIIOBO By3Ja 1 BXOAATH JO CKJIANy MHIANPUEMCTB 00’ €THAHHUX
KOTEJCHb 1 TEIJIOBUX Mepek. PallOHHI KOTENbHI MOXYTh OyTH MPOMHCIOBUMH,
OMATIOBATILHUMU Ta MPOMHUCIOBO-0NATIOBAILHUMU.

KBapranbHi KOTeNbHI MPU3HAYEHI JUIsl TEIUIONOCTauYaHHs KBapTally abo rpynu
OyJiBesb 1 TAKOXK BXOJSATH JI0 CKJIAy MIAMPUEMCTB 00’ €JHAHUX KOTEJIEHb 1 TETUIOBUX
Mepex. KBapTanbHi KOTEINbHI € TIIbKH ONATI0BAIbHUMMU.

HailiepexTuBHimuM, ajie, HE HAWIEIIEBIIMM IUIAXOM BHPILIEHHA MOpolieM
3acTapiioro oO0JaJHaHHSA € 3aMiHa ICHYIOYOTO TEIUIOTEXHIYHOrOo OOJaJiHaHHS Ha
HOBE, OUTbII e(peKTUBHE OO0JIAJIHAHHA 3 ABTOMATHYHUM PETYJIIOBAHHS MapaMeTpiB
pOOOTH KOTENbHI Ta KOHTPOJIIO 32 BIJITYCKOM TEIUIOTH.

B po0oTi po3MISIHYTO MPOEKT PEKOHCTPYKIl OMatOBaIBHOI BOJOTPIHHOT
KOTEJIbHI B M. 3alopiXXki, IO Mpaloe HAa TPYINy CIOXHBAuiB, 32 HACTYHHUMH
BUXITHUMHU JaHUMH: KUIBKICTh J>KUTIIOBUX OYAMHKIB - 6; KUIBKICTh CIOXKHMBayiB
rapsiaoi Boau - 567 JIOANHY; KUTBKICTh BOJOPO30IpHUX IPHIIAIB - 567 1IT.; MaTepiai
CTIH - TIHOOETOH, OOJUIIbOBAHWU IIETJIOK; MaTepial TEpeKpUTTs - 301pHi
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3a11300€TOHHI TUTMTH; BIKHA - MOABIWHUN CKIIOMAKET 3 METAJICBOIO PaMOI0; CUCTEMA
TCIUIONOCTAYaHHsI - 3aKpUTa; TeMIepaTypHuii rpadik TeroBoi Mmepexi - (95/70) °C.

B pesynbraTi po3paxyHKiB TETUIOBUX HaBaHTaXEHb Oyae OTPHUMAHO TEIUIOBI
BTPAaTH OJHOTO OYJWHKY 3 )KUTIOBOTO MacHBY, KU € O€3MOCEepPEIHIM CIIOKUBAYEM
TEIJIOBOI €Heprii KOTEJbHI.

Kanuas Oaexcanap

cryaent 4 kypcy IHHI im. FO.M. Tlote6Hi
Hayxk. kep.: a-p Texu.H., mpod. Yeitnutko A.O.,
KaHz. TexH. HayK Kaprienko ['.B.

BUKOPUCTAHHSA HUBKOLIIJIBHUX BYTJIELb-BYT'JIEHEBUX
KOMITO3UIINHUX MATEPIAJIIB B KOHCTPYKIIISIX
TEIIVIOBUX BY3JIIB YCTAHOBOK /151 OTPUMAHHSA

MOHOKPUCTAJIIB KPEMHIIO

CyuacHa ycTaHOBKa JJisi BUPOIIYBAaHHS MOHOKPHUCTAJIIB KPEMHIIO IO METONY
YoxpaiabChbKOr0 € CKJIaJHUM KOMIUIEKCOM TEXHIYHMX 3ac001B, KM CKJIQJaeThCs 3
KaMepHu 3 MexaHi3MaMHu 00epTaHHS 1 MEPEeMIIICHHS] BEPXHbOTO 1 HUKHBOTO IITOKIB,
BaKyyMHOI'O arperary, CUCTEMH €JEKTPOXHUBJICHHs, OJIOKY OUYMILIECHHS, MOJAHHA 1
pEryJIIOBaHHS BUTPATH 1HEPTHOTO rasy, OJIOKY BOJSHOTO OXOJOJ/KEHHS 1 CUCTEMU
ABTOMATUYHOTO YMpaBiHHS IpouecoM. OCHOBHI TEXHIYHI MapaMeTpH BITUYU3HIHUX
YCTaHOBOK: BCTAHOBJIEHA MOTYXHICTh 160 KBA, cepenoBuIlle BUPOIIYBAHHS - MOTIK
aprony (a3oTy B CyMillll 3 aproHoM) Mpu TUCKY B kamepi 1,33 klla, makcumanbHa
TemriepaTypa Ha Harpiaui 1870 K, noBxxuna MoHoKkpucTana - 10 1500 mm.

TennoBuil By30J1 BKJIIOYA€ IMIACTAaBKy i KBApLUOBUM TUIENb, HArpisad,
cucteMy ekpaHiB. KOHCTpyKuisi TEIJIOBOro By3/la MPAaKTUYHO BHU3HAYAE
TEeMIIepaTypHO-4YacOBI TapaMeTpH TMPOIIECY KpUCTami3allli, MakKpo- 1 MIKPOCTPYKTYPY
BUPOIIYBAHOTO MOHOKPHUCTAJIA, XapakTep PO3MOJiIY B HIM JIETYIOUHUX E€JIEMEHTIB 1
¢boHOBUX NOMIIIOK. Bapitoroun KOHCTPYKIIIO JEKUIBKOX €JIEMEHTIB TEIUIOBOTO
By37la, MOXHA OTPUMYBAaTH MPAKTUYHO IJEHTUYHI YMOBU BHUPOIIYyBaHHS
MOHOKPHCTAJIIB PI3HUX J[1aMETPiB 1 MACH.

TenoBuil By30J1 yCTaHOBKM BHPOILIYBAaHHS MOBUHEH 3a0e3nedyBaTH 1CTOTHE
3MEHIIIEHHS BTPAT TeIlia, 10 BHILISETHCS HArpiBaueM, HE JOMYCKATH MeperpiBaHHs
MOBEPXOHb BOJOOXOJIOKYBAIBHUX CTIHOK KaMEpH, a TaKOoX CTBOPIOBATH IMEBHI
TEMIIEpaTypHI TPAJIEHTU B 30H1 3pOCTAHHS KpHUCTajia 3 PO3IUIABY 3 METOI HAOYTTS
3a/laHUX BJIACTUBOCTEM BHUPOUIYBaHUX MOHOKpHUCTaNiB. OCOONMBICTIO KOHCTPYKIIIi
TEIJIOBOTO By3J1a € TOUHICTh BUTOTOBJIEHHS 1 MOHTaXy MOT0 €JIeMEHTIB, JOTPUMAHHS
CHIBBICHOI (BUCECUMETPUYHOCTI) PO3TAllyBAHHS €JIEMEHTIB BIJHOCHO 3pPOCTAI0YOr0
MOHOKpHCTAaJIa, y TOMY YHCJIl CHCTEMH TEIUIOBUX €KPaHiB Ta €JIEMEHTIB, SIKI aKTUBHO
BIUTUBAIOTh HA TPAJTIEHTH TEMIEpaTypu B PO3IUIaBl 1 3pocTarouomy Kpuctami. I3
3pOCTaHHSM TabapuTIB YCTAHOBOK 1 MAacH 3pOCTAIOYMX MOHOKPHUCTAIIB, CTBOPEHHS
BEJTMKOrabapUTHUX E€JIEMEHTIB TETUIOI30JIAIli 3 MIITFHOTO APIOHOMOPUCTOTO TpadiTy
BUCOKOi MIpM UYHCTOTH € CKJIQJHUM TEXHIYHUM 3aBJaHHSAM. TakoX 3pOCTaloTh
BUMOTH JI0 3HI)KEHHS MacH €JIEMEHTIB TEIJIOBOTO BY3JIa, Y 3B'SI3KY 13 CKJIaIHOIIAMHU
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iX yCTaHOBKM B Kamepl 1 HEOOXIJHICTIO BHKOPUCTAaHHS MexaHi3MiB. IcHyroui
€KpaHyBaHHs YMOBHO MOKHA MiIPO3AUIUTH Ha JBA TUIW: BIAKPUTI 1 3akpuTi. Bubip
eKpaHyBaHHSA 1 1i OCOOJMBOCTI JUKTYIOTHCS 3aJIeKHICTIO SKOCTI OTPUMYBaHHMX
MOHOKPHCTAJIIB BiJi YMOB BHPOIIYBaHHS 1 €KOHOMIYHUMU MipKyBaHHSIMU. [Ipu
BUPOIIYBaHHI MOHOKPHUCTAIIB 3 BIJIKPUTUM €KpaHYBaHHSIM B 30HI KpUCTai3arii
CTBOPIOIOTHCSI O1IBII BHCOKI TEMIIEpaTypHiI TpaJi€HTH, HIK IPU BHUPOIIYBaHHI B
3aKPUTIA CHUCTEMI.

biune ekpaHyBaHHS, K MPaBUJIO, CKJIAJAETHCS 3 MEPIIOTO, OJIMKHBOTO 0
HarpiBava, rpagiTOBOTO €KpaHy, 3a SKHM pO3TallOBYIOThCSA Ie aBa abo Tpu
rpaditoBi abo MmomiOaeHOBI ekpaHu. B nmeskux Bumaakax Ans  OUX  LUIeH
BUKOPUCTOBYBAJIM €KpaHU 13 CIEUYEHOTO KBapIly, MPOTE IJs BEIMKOTabapUTHHX
TEIJIOBUX BY3MiB (miamerp turis Oumeime 400 MM) Taki €KpaHW BHUSBIIIACS
TPOMI3IKUMU 1 Hee(PEKTUBHUMU.

VY 3B's13ky 3 po3poOKor0 HOBUX BHIB BHcokoTemmeparypHux BBKM crano
MO>KJIMBUM CTBOPEHHS €KpaHyBaHHsI HOBOI KOHCTPYKIIii 3py4HOI B €KCILTyaTaIlli.

Jlarytin Poman
marictpant 1 kypcy IHHI im. FO.M.I1loTe6Hi
Hayk. xep.: a-p TexH. Hayk, nmpod. Yeitnutko A.O.

HOKPAINEHHA OYUCTKHU AUMOBHUX I'A3IB BUXPOBUMHA
AITAPATAMMU TEIVIOEHEPTETHYHUX YCTAHOBOK

Exonoris HaBKOJIMIIIHBOTO CEPEIOBHUINA 3aBKIU TOCATaja BAKIUBE MICIE y
KUTTI JIIOAWMHY, aJle Ha Xajdb HE Maja HaWBHUINOTO mpioputery. IIpoTsarom ycboro
CBOTO iICHYBaHHS JIFOJICTBO MAJICHPKUMH KPOKaMHU HIILIO J0 TJIOO0ATBHOI KaTacTpodu.
Y Ham 4yac 1l mard crajd e OUIBIIUMH. 3 POCTOM KiJBKOCTI IiJANMPUEMCTB
30UThIIMIACh M HEOOXITHICT y pecypcax, Ta SIK HACHIAOK KIIBKICTh iX BIAXOIIB Y
€KOCHCTEMI.

3a MUHYJII CTO POKIB, JIIOJICTBO 3pOOHIIO HEHMOBIPHY KIJTBKICTh CIIPOO 3MIHUTH
1€ ToJIoKeHHs1. byno BuHaaeno 6e3:id croco0iB 3 OUUCTKH ¥ MepepoOKH MPOAYKTIB
TOpIHHSA TMaJuBa 3 SKUX JIy’Ke BaXKKO BUOpATH HAWKpaIIlii Ta BCE %K TaKH 1€ MOKIIUBO.

Ha ™Mo nayMKy BUXpOBI amapatd y KaTeropii OYMCHHX YCTaHOB MarOTh
HaOUTBIIUKA TOTEHLIAT A0 HaWTIMOOYaMIlnoi OYMCTKUA BIAXOAIB BUPOOHUIITBA, 3
MOMJIMBICTIO 1X TIOJAJIBINOI MEepEepoOKH Ta 3aCTOCYBAaHHS, IO BXKE HAM IMOKa3ajH
MYJIbTUIIMKJIOHH, BUXPOBI TpyOMW Ta iHIII. Bike 3apa3 icHye HEeWMOBIpHa KUIbKICTh
MOXJIMBOCTEH BIOCKOHAIMTH TaKUH OYCBUIHHUH MPOIEC MEXaHIKH, SIK BiAIEHTPOBA
cuia [1].

Moro Mo)KHa MOJEpHI3yBaTH MLISXOM €JIeKTPUYHOI, MOKpoi a6o cyxoi
dinpTpamii. KokeH 3 mux cmoco0iB Mae TMOTEHIIal, SKUW Majlo XTO MOXE
3amepeyuTy, ajge W JI0Ci JIIOJICTBO HAIITOBXYETHCA Ha MpoOJIeMHU X eKCIUTyaTartii.
HesBaxatoun Ha Xopomuil pe3yibTaT, OesnepepBHa pobOOTa amapaTy HE3MIHHO
MPU3BOJUTh 7O WMOTO TOJOMKH, a MIANPUEMCTBO 1O 3HAYHUX BHUTPAT HaA MOTO
PEMOHTYBaHHS Ha SKi HE KOXKHHUI roToBHi miTH [2].
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SIK B KMTTI, TaK 1 B QuiIbTparlii OyBaloTh CBOI IUTIOCH Ta MIHYCH, KOXKEH 3 SIKUX
MO’Ha KOMIIEHCYBAaTH 3a PaXyHOK IUTIOCIB 1HIIKX CIOCOOIB: BUKOPHUCTOBYBATH O1JIb
CTIWKI MaTepianu, KOMOIHYBaTH CIIOCOOM OYHMCTKH 3aJJIsl KpaIloro pe3ysbTaTy 4Yu
3HaWTH HOBHWM CMoci0 OTpUMaHHS Ta BHUKOPHUCTAaHHS BTOPHHHUX pECypCiB
BUPOOHUIITBA.

Bce 11e, Ta HaBiTH O1MIbIIIE, MOYKHA 3POOUTH 3 OJTHUM BUXPOBUM arnapaTom, Oyab
TO IUKJIOH 4M TpyOa BeHTypi Ta oTpuMaTy 3HAYHMIA BKJIAJ] Y MOKPAIICHHS HE JIUIIIEC
€KOJIOTIYHOTO CTaHy JIIOJICTBA, ajieé W EeKOHOMIYHOIO CTaHy IiJIPHEMCTBA,
3BUTBHUBIIY HOTO BiJl HEOOX1THOCTI IJIATUTH MITPaQU.
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Meabauk OJiekcanap
ctyaeHt 5 kypey IHHI im. FO.M.IToTe6H1
Hayk. kep.: a-p texn. Hayk Yennutko A.O., cT. Buki. Ymxos C.C.

AHAJII3 POBOTHU I HVIAXHU ITIIABUILIEHHA EOEKTUBHOCTI
INPOMUCJIOBOI'O YUJIJIEPA 3 ITOBITPAHUM KOHAEHCATOPOM

OaHuM 3 HAWBAXKIIMBIIIMX 3aXO/dIB 3 EHEPro30epeKeHHS B XOJIOIUIBHUX
YCTAaHOBKAX € 3HIKEHHSI TUCKY KOHJIEHCallli 0 MiHIMaJIbHO MOJIUBOTO piBHS. Llew
MPAKTUYHO OE3BUTPATHHM 3aXi]] MOXKE IaTU CYTTEBY €KOHOMIIO €JIEKTPUYHOI €HEPTii,
a OTXKe, 1 TPOIIIOBUX BUTpAT.

Bennuuny Takoi ekoHOMIT MOKHA po3paxyBaTu nuisixoMm BusHaueHHs: KOIT mis
PI3HMX TUCKIB HarHITaHHS 1 HOPIBHIBILIN 3HANWIEH] 3HAYEHHS.

Ha ¢dapmakonoriunoMy 3aBoji (B CHUCTEMI OXOJIOJKEHHS) BHUKOPUCTOBYIOTH
YCTaBKM TUCKY KOHJIEHCAllli, 110 MPUBOAATH 10 TemiepaTyp Bia 40 °C o 45 °C, B
TOW Yac AK B TEXHIYHHUX JaHUX BHPOOHHWKA ITF0 TEMIEPATypy MOKHA MOHM)XYBATH JI0
(30...32) °C.

byma po3paxoBaHa piuHa EKOHOMisl 3a paxyHOK 3HW)KCHHS YCTaBKHU
TemriepaTypu konaeHcartii 3 42 °C mo 32 °C na xononunbsHii MammHi Ne 1 miexy Ne 3,
ska cknana 75 tuc. kBr-roza. (241 tuc. rpH.). BigcoTok ekoHOMIT Bif piYHUX BUTpAT
ckias - 18,7 %.

byno mnpomeaeHo BMOiIpKy 4YWIUIepiB, Ji¢ TPUYMHA BHUCOKOI TeMIEpaTypu
KOHJeHcalli noJyisirana B 3aBuuieHiil ycrasmi. 1l{o6 He 3aBumaTu undpy ekoHomii, a
TaKOXX, BpPAaxOBYIOUl MOXIIMBI TEXHIYHI TPYAHOII 31 3IIMCHEHHSIM YITKOTO
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pEryJIIOBaHHS, MPUUHSATO, IO BiJICOTOK MAIIMH, J€¢ MOXHAa OTPUMATH E€KOHOMIIO,
ckinane 40 %.

Jlns mIATBEPIKEHHS PO3paxXyHKOBUX MHUGP €KOHOMiI OyB MpOBEICHUI
EKCIIEPUMEHT, y SIKOMY JIeKIJIbKa YHJUIEPIB MpaIffOBaIM Ha 3HM)KEHIA YCTaBIll THCKY
KOHJIEHCAIIl].

Ha pucynky 1 300paxeHo perpeciiHuii aHaii3 MOTOJWHHOIO CIOKHBAHHS
€JICKTPUYHO1 €Heprii BiJl 3HAUEHHS I'paJyco-TOIUH 3a 6 i0.

330
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CnoueaHHA Npu PRoHp=76ap ® CnoxueaHHA npu PKoup=86ap

Pucynox 1 - Perpeciiinuii aHani3 cokuBaHHs enekTpoeHeprii B exy Ne 5.1 npu
PI3HHMX yCTaBKaX TUCKY KOHAEHcAIlll

ToukM 3e1€HOr0 KOJBOPY BIANOBIIAI0TH POOOTI MAalIMH MPU 3HAYEHHI YCTaBKU
- 7 6ap, CUHBOTO KOJIBOPY - 8 Oap. OueBUAHO, IO BUTPATH €JIEKTPUYHOI €HEPrii npu
ycTaBii 7 Oap MeHii. YucenpHO 1€ 3HIKEHHS B cepelHboMy ckianae 1,75 % Ha
KO>KEH I'paJyC 3HWKEHHS TeMIIEpaTypH, 1110 BiAMOBIA€ YCTABIl TUCKY KOHACHCAIII].

[lin wac poOOTHM TpPH B3HIKEHIM YCTaBI[I HE BHHHUKJIO HISKMX TEXHIYHUX
npobjieM B poOOTI XoJoawbHUX MamuH. llef 3axim He morpedyBaB J0AaTKOBHX
KamTalbHUX BUTpaT. HaBiTh mpu Takux yMoBax €(QEKTUBHICTh 3HUKEHHS YCTaBKU
OyJ10 T ATBEPIKEHO.

TakuM YWHOM, 3HWIKEHHS YCTaBKM TEMIepaTypd KOHJIEHcalii [0
MIHIMQJIBHOTO TMACMOPTHOIO 3HAYEHHS JAa€ 3arajbHy €KOHOMIIO MO MiAIPHEMCTBY
582,4 tuc. kBrrox. (y rpomoomMy Bupasi ~1 820 Tuc. rpH. 3a pik).
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3a04HOi (popMu HaBuaHHA / ykaad. A. O. Yeitnutko. 3anopixoks : 3/IA, 2018. 146 c.

ITaxomoB BiTaJii
ctynent 4 kypcy IHHI im. FO.M.Tlote6Hi1
Hayxk. kep.: cT. Buki.Yuxkos C.€.

JAEAKI PE3YJIbTATHU JOCJ/IIIXKEHHA BUCOKOTEMIIEPATYPHUX
T'A30BUX INEYEM JJI51 IOKAJIBHOT'O HATPIBY
JOBI'OMIPHUX BUPOBIB

Ha 3aBomax 3 BUpOOHUIITBA APOTY JJIsI €IEKTPOIAMIIOBOI IPOMHUCIOBOCTI OJTHA
3 TEXHOJIOTIYHUX ONEpaliii - HarpiB OpPYTKIB, JOBXWHA SIKUX y OaraTto pasiB
nepesepilye ix aiamerp. HarpiB Takoro BHUpOOYy 3AIMCHIOETHCA MIISAXOM HOTO
IPOCYBaHHS 3 TIEBHOIO IIBHJKICTIO BCEPEAMHI ra30BOi Iedi, B SIKiM 3a31ajeriib
MIJITCOTOBJIEHA Ta30-MOBITPSIHA CYMIII MiJ] BEJIMKUM THCKOM TOJAETHCS B TOMKOBY
KaMmepy, JIe¢ BOHA 3ropae, a MojyM's 3 BETUKUM IIYMOM 3aJIMIIAE€ TOMKY 4Yepe3 psi
OTBOPIB, 1110 PO3TAIIIOBaHI 1O BCiH IOBXKUHI KAMEPH, Ta MOTparuisge 6€3MocepeHb0 B
atMocepy 1exy. PiBeHb IIyMy MepeBUILy€E AOMYCTUMI CaHITapHI HOPMH, a TUMOBI
ra3u, y CKIaJi SKUX € OKCHUIM MeTaly BUpoOy, IO HArpiBaeThCs, MiABUIIYIOThH
TEeMIIepaTypy MOBITPS LEXY 1 3a0pyAHIOITh atMocdepy. Henonikamu Takux nedeu €
TAaKOX HASBHICTh BETUKHUX BTPAT TEIJIOTH 3 BIAXOJSYMMH Ta3aMHU 1 3aCTOCYBaHHSI
MOBITPS BEJIUKOTO TUCKY, IO 301JIbIIIy€ EHEPTOBUTPATH HA HArpiB BUPOOIB. Y 3B'SI3KY
13 3a3HAYEHUM BHHHKJIA HEOOXIAHICTh JOCIHIIKEHHS Ta pO3pOOKH 1edi, mo30aBaeHOT
nepepaxoBaHuX HEMOMIKIB.

AHati3 JiTepaTypHUX JKepell oKa3as, 1110 1 B HAC, 1 32 KOPJAOHOM HarpiBajibHI
neyl s TepMoOOpPOOKHU TOBrOMIPHUX BUPOOIB MAIOTh Ti K cami HEIOJIKHU, TOMY Ha
OCHOBI JIOCHIIKEHb [ 1] po3po0iseThCS ITUKIIOHHO-BUXPOBA TI14.

[Tiy ckiamaeTbes 3 NUITHAPUIHOTO Mydens (sBise co00I0 KaMepy 3ropaHHs),
0 YKJIAJICHWH B JIBa KOHIICHTPUYHO PO3TAIIOBAHMX IMIIIHIPA, AKI YTBOPIOIOTH
BHYTPIIIHIO 1 30BHIIIHIO KOHUEHTPUYHI MOPOXKHUHU. [lo BHYTpIIIHINA MOPOKHMHI
IIPOXOJIATh TUMOBI Ta3H, 110 YTBOPIOIOTHCS B Pe3yJIbTaTi 3rOpaHHs MPUPOIHOTO a3y,
a TI0 30BHIMIHIN - TIOBITPS, SIKE HArPIBAETHCSA 32 PAXYHOK TEIUIOTH BIIXOISIUUX Ta3iB, 1
HAJXOAATh B TAHTCHIIAJPHO pO3TAIlllOBaHI KaHAJIM 3aBUXproBava. Y IIi KaHAJH
TOHKAMH CTPYMKaMU TIOJIA€ThCA TPUPOAHUM Tra3, 1m0 3a0e3medye sKiCHe
CYyMIIIEYTBOPEHHSI Ta TOBHOTY 3ropaHHs. J[pOT BXOAWUTH 4Yepe3 OCHhOBHM OTBIp
KOHYCa, a BUXOJUTh YepPe3 OCLOBUI OTBIp 3aBUXPIOBaya.
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Jlnst 3ano0iraHHs BUXOAY MPOJIYKTIB 3ropaHHsl B poO0OUy 30HY uepe3 OChOBUM
OTBIp KOHYyCa, B HhOMY BHKOHAHI MMOXUJII OTBOPH, Yepe3 5Kl 3 MOPOKHUHU KPUIIKU
i HeBeaMKUM TuckoM (1o 0,15 MIla) nmogaeThcs moBiTps. Po3nandtoBanHs medi Ta
cTabum3allis MoxyM's 3AIMCHIOIOThCS Bin audy3iiHOTO (hakena 3amaabHUKA, IO
BCMOKTYETBHCSI BCEPEANHY TOIKHU 32 PAXyHOK €KEKTYI0UOl 3J]aTHOCTI 3aBUXpPIOBaya.
JIMMOBI ra3u BIIBOJSITHCS Yepe3 Tpyoy.

3 MeTo BH3HAYEHHS METOJIy CHANIOBaHHSA ra3y, 1Mo 3ale3meuye
PO3paxyHKOBY TeMIepaTypy B TOIII, OyJy BUIIPpoOOBaH1 1u]y3iiHUN Ta KIHETUYHUN
metonu. [Ipu nudysiitHoMy METOA1 MOBITPS MIJBOANUIIOCA Yepe3 3aBUXOPIOBAY, a ras
- Oe3mocepeIHbO B TOTIKY Yepe3 Ba TAHTEHIIMHO pO3TaIllOBaH1 3aBUXPIOBAYl COILIA.

TemnepaTypa B TOIIII NMPU KIHETUYHOMY METOJII CHIATIOBAHHS ra3y BUSBHIIACS
BHUIIE, HDK Npu audy3iiHOMYy 1 ctalbinbHO nopiBHioBaia 1600 °C mpu temmeparypi
NoBITps, 1m0 moxaeTbest, Oimbe 500 °C. Lliei TemmepaTypu BUSBUIOCS JOCTAaTHHO
JUTIA HarpiBy BOJB(PPaMOBOTO ApOTY aiamerpoMm 7 MM 1o temmeparypu 1450 °C mix
Yyac MPOXO/KEHHsI MOro yepe3 TOnKy 31 mBuaKicTo 2,3 mM/xB. IIpu npomy BuTpata
rasy cknana 5 m3/rog., oro Tuck Ha BXxoxi B mid - klla, BurpaTa nosirps - (48...50)
m3/ron., fioro tuck - 13 kI1a.

PiBenp mymy mosyM's Ha BUXOJ1 po3po0ieHoi medi mpubiamu3Ho B 3 pasu
HUKYE, HIK Yy ICHYIOUMX JYTTEBUX Medax, 1 B 2 pa3d HUXKYE B MOPIBHSHHI 3
JOMYCTUMHUMH 3HAUEHHSMU 32 HOPMaMH.

[Ipy mpoMy 3a paxyHOK yTHII3aIlli TEIJIOTH BIAXOIASYHUX JHUMOBHUX Ta3iB
3HU3WJINCS TEIUIOBI BUKUIM B aTMocdepy npubin3HO B 1,5 pa3u 1 3MEHUIMIHCA
€HEProBUTPATH Ha MPOAYKIIiI0, IO BUMTYCKAETHCSI.

Takum urHOM, po3poOJieHa MY MOXE 3aMIHUTH 1ICHYIOUYl JAYTTEBI Tra30Bi Ieyi
IUTsl HArpiBY 1IOBFOMIpHUX BUPOOIB.

Jliteparypa
1. lony6uioB B.M. Pa3paboTka palMOHaJbHBIX ITUKIOHHO-BUXPEBBIX
YCTPONCTB TEIJIOPHEPTETUUECKUX YCTAaHOBOK // JIUC. HA COWCKaHWE CTEMEHU JOKT.
TEXH. HayK. 3anopoxbe, 1991.

IHonomapboB OJuiekcanap

marictpant 1 kypcy IHHI im. FO.M. TloteOH1
Hayxk. kep.: A-p TexH. HayK, npod. Yeitnutko A.O.,
KaHJ. TexH. Hayk Kapnenko I'.B.

HJIAXW BAOCKOHAJIEHHS EHEPI'O3BEPE’KEHHSA HA TEILL

OCHOBHOIO METOIO PO3BUTKY TEPENOBUX KpaiH CBITY cTae 3a0e3MeueHHS
€(EeKTUBHOTO  E€KOHOMIYHOTO 3pOCTaHHS 3a PaxXyHOK 3MEHIICHHS  JOJi
€HEPrOCIOXKUBAHHS HA OJUHHUIKO TPOAYKIli, 1o BUpoOmseThcs. lle mokimBo
JOCSITTH 32 PaxyHOK 3aCTOCYBaHHsS HOBHUX €HEpPro30epiraroumx TEXHOJOTIH Ta

palllOHAJILHOTO YIPaBJIiHHS EHEProreHepyoUUMH 00’€KTaMH. 3aBIsSKHA I[bOMY B
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kpainax EBpomneiicekkoro Coro3y, B OCTaHHIA dYac, eHepreThyHa e(EeKTHUBHICTH
HAI[lOHAIBHOTO JI0XOJYy 3MeHImiacs B cepeanboMy Ha 30 % 1 3abe3neuniia
npubmuzHo 60 % ix exkoHoMiuyHOro pocty. I[ligBuUIlleHHS eHeproeeKTUBHOCTI
E€KOHOMIKM YKpaiHM € BaXJIMBHM 3aBJAaHHSIM, PIIMIEHHS $KOTO JO3BOJIUTH
3a0€3MeUNTH CTIMKE 3POCTaHHS E€KOHOMIKM Ta MIJABUIIUTH EHEPreTUUYHY Oe3MeKy
KpaiHH.

Y KOMyHaJIbHIM eHepreTulll Y KpaiHu 3HAXOIUThCA OJM3bKO 36 TUC. KOTEJICHB,
mo ykomIuiekToBaHi 115 Ttuc. kornamu. lle 3HauHMii MOTEHIaN BHPOBAIKEHHS
€HEepro30epekeHHSI Ha TEIUIOTEHEPYIUMX 00’€KTaX, MIUIIXOM PEKOHCTPYKITI
koteneHb y MiHI-TELl mpu BCTaHOBIEHHI Cy4yaCHUX Ta30MOPIIHEBUX JBUTYHIB
(I'T1A), mapotyp6inaux ycranoBok (IITY) ta razoryp6innux ycranoBok (I'TY)
Majoi MOTY>KHOCTI, a TaKOX BHUKOPUCTAaHHS 3aMKHEHHUX MAapOTypOIHHUX IHMKIIB Ha
HU3BKOKHIUITYMX poOounx Ttimax (HPT) (opraniunoro mwkiy Penkina-organic
Rankine cycle-ORC), 3 MeTor0 yTHITI3a1lil BTOPUHHUX €HEPIeTUYHUX PECYPCIB.

IHopTasarina Mapuna
crynentka 1 kypcy IHHI im. FO.M.IloTe6ni
Hayxk.kep.: n-p TexH. Hayk, npod. Yeinnutko A.O.

NOCJIIKEHHSA NIIBUIIEHHSA EHEPTOE®EKTUBHOCTI
I'A30BOI KOTEJBbHI MIKPOPAMOHY MICTA ABIIIBKA

Ha croroHimiHiil IeHb B TEIJIOEHEPIETHUIll ICHYE Maca CEpUO3HUX MPOOJIeM,
cepel SKMX Taki, AucOaiaHC MO3ULIA €JEKTPO- 1 TEIJIOEHEPreTHUKU, BIACYTHICTb
CTparerii poO3BUTKY Taiy3i, Temio- Ta pecypco3depexennsa. Ilianpuemcrsa
TEIJIONOCTAYaHHS € OAHIEI0 3 HAaWOUIbII Ba)JIMBUX MIArany3eid CHCTEM >KHTIIOBO-
KOMYHQJIBHOTO TOCMOJApPCTBA, 1X [IsUIbHICTH CHOpSIMOBaHa Ha 3a0e3MeyueHHs
KOM(DOPTHUX YMOB IIPOKUBAHHSI.

Otxe, B KOTeNbHI MicTa ABHiiBKa € YacTHHA HEOJIKIB POOOTH CHUCTEMH
TEIIONOCTaYaHH, TaKl SK:

1. Temmora nnsi CHOXMBA4iB HAMAEThCS Yy HEMOBHIA Mipi abo 30BCIM
ITHOPYBAJIMCh, IO € MPUYUHOI (HaKTHUYHOI HEBIAMOBIAHOCTI BUTpAT TEIJIOHOCIA
Gaxr=179,4 M3 /rox. BimHOCHO PO3paxyHKOBOro 3HaueHHs Gposp=151,2 M3 /rog.

2. BiagcyTHICTH KOHTPOJIIO 3a CTaHOM OOJIaJHAHHS Ha TEIUIOBOMY BBOII
CIO’KMBA4iB, BIJICYTHICTh KBaJIi(IKOBAHOTO TEPCOHANy Mg OOCIyrOBYBaHHS,
MPU3BOAUTE 1O POOOTH BHYTPIIIHIX CHUCTEM OMNAJCHHS B Y HEPO3PAXyHKOBOMY
peXHUMi, IO B Pe3yJbTaTl BIOOOpaX)aeThCsl y 30UIBIIEHHI BUTPATH TEIJIOHOCIS Ta
BTPAT HAMOPy B TEIJIOBUX MEpexkax.

3. IleperpiB cmoxvBadiB MijJg 4ac HaJaHHS IOCAYT OMAJCHHS B TEIUIl JIHI
OTIAJIIOBAJILHOTO TEPI0y B HACHIJOK BIJCYTHOCTI BY3JIB PETrYJIOBaHHS TEIJIOBOIO
MOTOKY 3 TIOTOJTHOT KOPEKIIIi Ha TEMJIOBUX BBOJaX a0OHEHTIB.

4. BiacytHicTh poOIT 3 TIAPONMHEBMATUYHOTO TMPOMHUBAHHA CHUCTEM
TETJIOCTIOKUBAYa, 10 MPU3BOIUTH J10 30UTBIIIEHHS T1PABIIYHOTO OMOPY BHYTPIIIHIX
CUCTEM 1 B PsJi BUIAJKIB J0 HENPOTPIBY HAWOUIBII BiAJAJCHUX BiJ TEIJIOBOTO
BBEJICHHS CTOSIKIB CUCTEM OIaJICHHSI.
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5. 3aromneHHs TpyOONpOBOMIB MIA3EMHOI MPOKIAAKH IPYHTOBHUMH 1
3JIMBOBUMH BOJAMH Ta BIJICYTHOCTI APEHaXy, a TaKOX MOPYIIEHHS MOKPUBHOIO
Hiapy Ipu HaJA3€MHOMY IMPOKJIaJaHH1, MPU3BOJIUTH O HAMOKAHHS TEIJIO130JIA1Ii 1 B
pe3yJbTaTi 10 Pi3KOTO 30UIBIICHHS TEIJIOBUX BTPAT 3 MOBEPXHI TEIJIOMPOBO/IIB.

binpuricTe HEAOJIKIB, BUSBJICHUX I/ Yac MPOBEACHHS OOCTEKEHHsI ra30BOi
KOTEJIbHI,  XapakTepHO  JUIsi  BITYM3HAHMX  CHUCTEM  IIEHTPaJi30BaHOIO
TEIJIONOCTaYaHHS.

OTke, 3 METOW YCYHCHHS BIAMIYCHHX BHIIE HEAOIIKIB CHCTEMH
TEIUIOIIOCTAYaHH Ta MIJABUILEHHSA 11 TEXHIKO-€KOHOMIYHMX MOKA3HUKIB HEOOX1IHO
MIPOBECTH Ta BIPOBATUTH HACTYITHI 3aXO0TH.

Iepwuii 3axio. MonepHizarisi aOOHEHTCHKUX TETUIOBUX BBOJIB € KIIFOUOBHUM
3aX0J0M 3 MIABUIICHHS €HEePrOe(HEKTUBHOCTI CUCTEMHU TEIUIONOCTAYaHHS KOTEIHHOI
micta ABpiika. HeoOXigHO BHKOHATH MOJIEpHI3allil0 TEIUIOBUX BBOJIIB CIIOKHUBAUIB
TerioBoi eHeprii B yactuHi 100 % ocHalieHHs iX By3jgamMu OOJIKY TEIJIOBOI €Heprii
[0]. Hdns OymunkiB, He o0OJaJHAaHUX JIYWJIBHUKAMH TEIJIOBOI  €Hepril,
PEKOMEHIyE€ThCsl BUOMpaTH JUMIbHUKK (Hampukian, ¢ipmu IaBecT-lIIpemexc
PulluCom, PulluTherm WPD) 3 aBromaTn4HOi niepezadi JaHuX. JlIOKyMeHTYBaHHs Ha
cepBepl BIIOYBA€ThCS Yy BUIJIAMI €JIEKTPOHHUX TaOmuib. [lpu mepemaul maHux
YOTUPU pa3u Ha J00y pIYHI eKCIUTyaTallliHI BUTPATU 3a OJHHUM JIIYUILHUKOM
ckiazgae nech (20...25) rpH.

lpyeuu 3axio. PeMOHT apMarTypu BY3JIB BBOJY TEIUIOTH 3 YCTaHOBKOIO
ApocenbHuX miadparM 3 UEHTPAIbHUM OTBOPOM pPO3pPaXyHKOBOIro giamerpa (3rigHo
«BigomocTi  3BY)KYIOUMX MPUCTPOIB  CIOKMBauiB», 3aCHOBAHOI Ha JaHUX
T1IpaBIIIYHOTO PO3PaXyHKY CUCTeMH TeruionocTadanss) [0].

Tpemiti  3axio. IlpoBeneHHST KOMIUIEKCHOTO HAJAro/KEHHS  CHUCTEMU
TETJIONIOCTAYaHHSA 10 BCiX 0€3 BHHATKY MUISHKAX CHCTEMH TETUIONOCTaYaHHS
(reHepyBaHHS-TPAHCIIOPT-CIOKUBAHHS TerioBoi eHeprii). IlpoBemenns pobiT 3
HAJTaro/PKeHHsT  TEIUIOBOTO Ta  TIAPABIIYHOTO  PEXKUMY POOOTH  CHUCTEMHU
TETJIONOCTAaYaHHs JO3BOJIUTH JOCSITTH HACTYITHUX TEpEBar:

- 3MEHIIIEHHS! BUTPAT MEPEKHOT BOJM B TEIUIOBUX MEPEKAX;

- 3MEHIIIEHHS BUTPAT €JIEKTPOEHEPTii Ha MepeKadyyBaHHS TEIJIOHOCIS,

- MABUIIEHHS T1IpaBJIivYHOI CTIMKOCTI CHCTEMH TEIJIONOCTaYaHHS;

- TIOKpaIlleHHS SIKOCTI HaJaHHS IOCAyr aOOHEHTaMm, SKiI TMIiAKIIOYEeHI [0
TertoBoi Mmepexi [0].

Yemeepmuii 3axio. llpu 3amiHl AUIIHOK TpyOOINpPOBOJIIB 3aCTOCOBYBATH
nepeaizonboBaHHil Tpyou 3 1Y i3osmsii€eto 3 ypaxyBaHHAM 3MEHILEHHS J1aMETPIB,
HEOOXITHUX I MpOoKJadgaHHs TpyO ajekBaTHO (PaKTUUHOMY TEIJIOBOMY
HaBaHTakeHH:o [0].

Bucnosku: Otxe, TEpeBIPOYHUM pPO3PAXyHOK 3 BHUCOKHMM CTYIEHEM
JIOCTOBIPHOCTI BUXITHUX JaHUX HEOOX1THO MPOBOJUTH 3 BUKOpHUCTaHHIM [Iporpamu
po3paxyHKy TpyOompoBoaie TermmoBux Mepexx II'C  «Syticom-Temmol pad»
BupoOHuirTBa IBI] «IToTik», 1m0 € B OKII «/lonerpkremmokomyreneproy [0].

Jly’)ke BaxkiMBO, 100 BIPOBA/PKEHHS PEKOMEHMAIl 3a pe3yibTaTaMu
MIPOBEICHOTO €HEPTETUYHOTO OOCTEXKEHHS HE OYyJI0 BIIKIAIEHO 3a 4YaCOM Ta KOIITH
Oy 3HalEHl, TOMY 1110 TTOBEPHEHHS BKJIAJCHUX KOIITIB, SIK MOKa3ylOTh (piHAHCOBI
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pO3paxyHKH, IPUBECH] B 3BiTI, Oyae mBuakuM. Ha 3eKOHOMIJICHI KOIITH HATAEThCS
MO>KJIMBICTh PIIICHHS 1HIIUX Ba)KIMBHUX IMHUTaHb, IO CTOCYIOTHCS PO3BUTKY Ta30BOi
KOTEJILHI B MICTI AB/IITBKA.

Jliteparypa
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Hayk. kep.: cT. Buki.Uumxos C.€.

KOHTAKTHUHA METO/I HATPIBY TA BUIIAPY PIJUHU JJ151
HEIIOCEPEAHbBOI'O OTPUMAHHS TAPU B CEPEJOBULIE
ANMOBHUX I'A3IB

HarpiB Ta BunapoByBaHHs piJIiH KOHTAKTHUM CIIOCOOOM BUKOPHCTOBYETHCS
MOPIBHSHO HEJIABHO 1 B JAHUHM Yac PO3TIISIAAETHCS SIK JJOCUTh MEPCIIEKTUBHUMN
HanpsAMoK. [IpuHIMN i BC1X KOHTAKTHUX €HEPreTHYHUX YCTAHOBOK 3aCHOBAHUH Ha
BUKOPHUCTAHHI HAarpiBaHHS Ta BUMIAPOBYBAHHS P1IUHMU, 110 3HAXOAUTHCS Y
6e3rocepeboMy KOHTAKTI 3 TapsiYiM ra3o0noAi0HIM TeTIOHOCIEM, HAlPUKIIA/,
TUMOBUMU TazaMu. [Ipu oMy pifriHa, HarpiBastOUUCh, BIIOMPAE YACTUHY TETUIOTH
JTUMOBHX Ta3iB. SIKIIO MPOIYKTH 3TOPAHHS OXOJIOKYIOTHCS HUXKYE TOUKA POCH
BOJIY, BiJIOYBA€ThCSI KOHJIGHCAITISl BOSHOI ITapH, 10 MICTUTHCS B HUX, a TETUIOTA
(ha30BOrO Mepexoy nepeaacTbes piivHi, J0JATKOBO HAarpiBaroyu ii. Ko piaruHa
HarpiBa€eThCs A0 TEMIIEpaTypH TOUYKH POCH, BOHA IOYMHAE BUIAPOBYBATHChH,
MPOJIOBKYIOYM BIAOMpATH TEIJIOTY IUMOBHX ra3iB. OTxe, BiAnagae norpeda y
BUKOPHUCTaHHI CITEIiaJIbHUX MIOBEPXOHb HATPEBY, TAK K Y IIbOMY BHUITAJIKY
TEMI000MIH 3[IIACHIOETHCS O€3MOCePETHBO Yepe3 MOBEPXHIO PIAUHHU, SKY
MaKCHUMAaJIbHO 30UIBIIYIOTh 3 METOI iHTeHCHU(IKAIlli Mpolecy nepeaadi TeIIOTH.
OO0snacTh 3aCTOCYBaHHS KOHTAKTHUX YCTAaHOBOK PO3MIMPIOETHCA 3 KOKHUM
THeM. 30KpeMa, po3poOKa KOHTAKTHUX BOJOHArpiBaviB Ta €KOHOMAaN3epiB J03BOJISE
3HAYHO MIABUIIUTH KOE(MIIIEHT BUKOPHCTAHHS MaJlMBa y TPAAMIIIAHUX KOTIaX Ta
npomuciioBux medax [1]. Tak, BUKOpUCTaHHS OXOJIO/PKCHHS MPOAYKTIB 3TOpaHHS
HUKYE TOYKUA POCH MPU3BOIUTH JI0 3HAYHOI €KOHOMIT MayiuBa (KUTHKICTh TETUIOTH, 110
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BUJIJIIETHCSA TIPU TIOBHIM KOHJEHCAIli BOASHOI Mapu 3 JUMOBUX Ta3iB CTAHOBHTH
omusbko 1000 kkan Ha 1 M° rasy) [2].

Meton oTpuMaHHS BOJSHOI Hapy ILIISXOM HAarpiBaHHS Ta BUIIAPOBYBaHHS
BOJM B CEPENOBHUIII AUMOBHX rasiB [3] TakoX € MOPIBHSIHO MOJOJUM Ta JIOCHUTH
nepcrekTuBHUM. Llel cmoci®d 103Boisie OTpUMYBaTH BOJASIHY Iapy B cyMidn 3
JUMOBMMM Tra3aMy, TOOTO Mapora3oBy CyMill. Y 3B’S3Ky 3 IUM OTpUMaHHii
TEIUIOHOCIM MoOke€ OyTHM BHUKOPUCTaHMM Yy THX Tally3siX IPOMHUCIOBOCTI, 1€
HEOOXIIHUMU TIapaMeTpaMH € BHCOKAa TEeMIepaTypa Ta BOJIOTICTh. 3a JaHUMH
kaHajacekoi gipmu Amelin Engineering Ltd., 3actocyBanHs maHoi maporeHepyroUdoi
TEXHOJOTIl 3aMiCTh TpPAIWIIAHOI B KOTENIbHI JO3BOJISIE CKOPOTHUTH BHUTpaTH
eHepropecypciB He MeHIe Hixk Ha 50 %.

KpiMm miporo ¢axropa BaxXJIMBUMHU NIEpeBaraMu METOTy € HACTYITHI:

- HeMa€ HeOOXITHOCTI y TTOTIEPETHIM BOIOTIATOTOBIII;

- 3’4BIIIETBCS MOJKJIMBICTh PETrYJIOBaHHA TEMIEPATypu Ta BOJIOTOCTI
TEIJIOHOCIS B HIMPOKUX MEXKax, 10 BaXJIMBO y TEXHOJIOTIi TEIUIOBOJIOTIA 00poOiIi
BUPOOIB;

- KOHTaKTHUH METOJl OTPUMAaHHS MapH J03BOJIsIE BUKOPUCTOBYBATH MPUXOBAHY

TEIUIOTY MapOyTBOPEHHS BOJSHOI Mapu, IO MICTUTBCA B JAMMOBHUX Ta3ax, fKa
aKyMYJIIOETbCS IApPOTra30BOI0  CYMININIIO, IO MPU3BOAUTH 0 3OLIbIIECHHS
Koe(illieHTa BAKOPUCTAHHS MaJIUBAa.
Bci BumenepeniueHi nepearu poOJsiTh Mapora3oBy CyMill, OTPUMaHy KOHTaKTHUM
cnoco0OM, HE3aMIHHMM TEIUIOHOCIEM i1  TEIUIOBOJIOTICHOI OOpOOKH, OJHaK
HEBHBYEHHMH € PsJl TUTaHb, OB’ A3aHUX 3 il BUpOOHULTBOM. [lepmioro npobaemoro,
gKa MoTpeOye BUPIIIEHHS, € MOIIYK HaOLIbI €()EeKTUBHOI KOHCTPYKLII YCTAHOBKHU
Ul OTpPUMaHHA Mapora3oBoi cywimn. Jlius BupimieHHd [gaHoi mnpoOjeMu B
MOAAJIBIIOMY OyAYyTh PO3IVISIHYTI Ta OLIHEHI OCHOBHI KOHCTPYKILIi YCTaHOBOK, IO
BUKOPHCTOBYIOTh KOHTAKTHE HarpiBaHHs Ta BUMIAPOBYBAHHS PiJIUH.

Jliteparypa
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Cupopenxo OJgbra

marictpant 1 kypcy IHHI im. FO.M. Tlote6H1
Hayxk. kep.: A-p TexH. Hayk, npod. Yeitnutko A.O.,
KaHJ. TexH. HayK Kaprienko ['.B.

3AXO/M 3 EHEPI'O3BEPEKEHHSA HA TIPUKJIAATI MICTA 3AITOPIKKA

[TinBuIIeHHS eHeproeeKTUBHOCTI, 3MEHIIIEHHS! BUKU/IIB BYTJIEKUCIIOTO ra3y B
atMocdepy Ta 3a0€3MEUYEeHHS] CTAJOr0 E€HEPreTUYHOrO0 PO3BUTKY € CTpaTeriyHUM

3aBJaHHSAM Ui PO3BUTKY JEpKaBU, CY4YaCHUM EHEPreTUYHUM CTaH SKOI
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BU3HAYAETHCS B IUJIOMY SIK KPU30BUH 1 XapaKTEPHU3YETHCS I€I0 TAKMX HETATUBHUX
YUHHUKIB, SK TPAHUYHE CIIPAILIOBAaHHS 1 MOpajibHE CTapiHHS OCHOBHHUX (DOHIIB,
3pOCTaHHS MUTOMUX BUTpPAT TMAJMBHO-CHEPreTUYHUX PECypCiB, 3MEHIICHHS
MOXJIMBOCTEH CyO'€KTIB TOCIOJapIOBaHHS Yy 3aMiHl MoOpajlbHO Ta (Hi3UYHO
3actapiioro oOnagHaHHs. OCHOBHAa MeTa Ta 3aBJaHHSA MPOEKTY 3 3aMilllCHHS
IPUPOAHOTO Ta3y BiIHOBIIOBAaHUMHU JKEpPEIaMH €Heprii.

3amilieHHs] TPUPOJAHOrO ra3y Ha BITHOBJIIOBAJIbHI Ta ajJbTEPHATUBHI JKepesna
e”eprii. Ha tenepimniii yac 61u3pko 98 % mxepen eHeprii, 110 BUKOPUCTOBYIOTHCS B
VYkpaiHi, TOXOIUTh 3 HEBIIHOBIIOBAIBHHUX pPECypciB - HapTH, MPUPOIHOrO rasy,
BYTULIS, ypaHy, 3amacd SKUX 3MEHIIYIOThCS HAJA3BUYAWHO IIBHIKO, TOMY
BUKOPUCTAHHS BIJHOBIIOBAJLHUX Ta aJbTEPHATUBHUX JDKEpEN eHeprii €
MPIOPUTETHUM HAIIPSIMOM TOJIITUKU €HEPTOePEKTUBHOCTI.

Y M. 3amopixoks € IeKiTbKa MoJiroHiB TBepaux modyroBux Bimxomi (TIIB).
BpaxoByroun noctatHbo Bucokui BMicT y TIIB, mo JenoHyrOThCS Ha TOJITOHI,
XapyoBMX Ta IHIIUX OPTaHIYHUX BIAXOJIB, BBAXKAETHCSA JOLUUIBHUM 30HpaHHS,
OUMIIEHHS Ta BUKOPUCTAHHS 3BAJMIIHOTO Ta3y B KOT€HEpAIlIMHUX YCTAHOBKaX s
BUPOOHHUIITBA €JIIEKTPUYHOT Ta TEIIOBOi eHeprii. BmnpoBamkeHHs cucreMu
posainbHoro 30upanus TIIB no3Bosse:

- BJIOCKOHAJIUTU TEXHOJIOTIi MepepoOIeHHs Ta YTUJi3allii TBepAUX MOOYyTOBUX
B1JIXO/IIB;

- 3MCHIIIMTH HAaBAaHTAKCHHS HA CMITTE3BAIMINE NMIJITXOM BIITYYCHHS BTOPHHHOT
CHUPOBHUHU 3 CKJIay MOOYTOBUX BIIXOIB, KA PaHIIIE 3aXOPOHIOBAIINCH;

- MIJABUIIUTH pPIBEHb BUKOPHUCTaHHS NOOYTOBHX BIAXOMIB, SIK BTOPHUHHOL
CUPOBHHH;

- MOJIMIIIUTh €KOJOTIYHUNA CTaH HABKOJIMIIIHBOTO CEPEIOBUIIIA.

Takox € JOIIBPHUM Y KOTEIbHSX KOMYHAJIBHHX 3aKJIa/liB BCTAHOBUTH
OlomanvBHI KOTJIM 3 aBTOMATUYHOIO TOJIA4Y€I0 TNaiMBa, AKi mokpuBaTuMyTh 50 %
TEIJIOBOIO HAaBaHTaK€HHS Ha onajeHHda Ta 100 % HaBaHTa)XeHHST Ha rapsye
BOJIOTIOCTAa4YaHHs. SIK MaquBO TUIAHYETHCS BUKOPUCTOBYBATH TieleTH a00 OpUKETH.

Cupopenxo OJgibra
marictpantka 1 kypcy IHHI im. KO.M.IToTe6H1
Hayk. kepiBHUK: KaH/. TeXH. HayK, foil. bepaumes M.IO.

AHAJII3 IJIAXIB HIJIBUIIEHHA EHEPT'OE®EKTUBHOCTI POBOTHU
OIMAJIIOBAJIBHOI KOTEJIBHOI B M. 3AITOPIACKS

He cekper, ocHOBHI (GOHAM Ta TEXHOJOrIT OaraTboX MIANPUEMCTB OyiH
CTBOPEHI III¢ 3a PaJITHChKHUX YaciB Ta MOTPeOyIOTh 3HAYHO1 EHeProMoIepHi3allii.

3a omirnkamu ekcrepTis (10...30) % crokuBaHHS eHEPrii MOKHA 3MEHIIUTH 3a
pPaxyHOK Majio3aTpaTHUX €HEepProe(EKTUBHUX 3aXO/IIB.

[ITlo choromHi MOTHBYE KEpPIBHUKIB MIANPUEMCTB JO pPIlIEeHb MO0
BIIPOBAKCHHSI 3aXO0/I1B 3 MIIBUIICHHS €HEProeheKTUBHOCTI IMiITPUEMCTB?
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- 3pOCTaHHS BapTOCTI €HEPropecypciB (Ha CHOTOJHI BUSBWIACS HAWOUIBII
BaroMuM  (pakTopoM, 10  MOTUBYE  MIJNPUEMCTBA  JI0  BIPOBAJKEHHS
eHeproe(peKTUBHUX 3aXO0/I1B);

- BUMOTHY 3aKOHOJIaBCTBA 11010 MIBUILEHHS €HEeProe(EeKTUBHOCTI;

- IOCTYIHICTh IHBECTUIIHHUX PECYPCIB,;

- HasIBHICTH JCP)KaBHUX IIJILOBUX IIPOTrpaM MiATPUMKH eHeproeeKTUBHOCTI,

- EKOHOMIYHI CTUMYJIU (ITOAATKOB1 Ta MUTHI MJIbIH);

- TypOOTa PO 3aXUCT HABKOJUIIIHBOTO CEPEOBHIIIA;

- 00I3HAHICTh IIOJI0 EKOHOMIYHMX Ta EKOJIOTIYHUX IMepeBar e(eKTHBHOIO
BUKOPHCTAaHHS EHEPTOPECYPCIB.

Tak, ogHMM 13 [UISIXIB MIABUIICHHS  €HEProeEeKTUBHOCTI  TaKOIo
MiANPUEMCTBA, SK OINajioBajbHa KOTENbHS, € OONaJHAHHA KOTJIIB CY4aCHUMH
omoxamu kepyBanHs, Hanpukiag BAY-TII-1 «Ansda-M XXI».

broku, mpusHayeHi s KepyBaHHS MpOIECaMU PO3Naly Ta PEryJIOBaHHS
TETJIONPOAYKTUBHOCTI Ta30BUX MAJbHUKIB, 3a0€3MeUyl0Th KEepyBaHHS OO0'€KTOM B
MOBHIM BUIMOBIJHOCTI /O HOPMATMBHUX BHUMOI B 00'€eMax, IO HEOOXITHI IS
HaWOUIbII €PEeKTUBHOI Ta Oe3MeYHOi eKCIuTyaTalli oOyiajiHaHHs. 3a0e3NeuyrThCs
ABTOMATUYHUI po3Maji, aBTOMAaTUYHE PETryJIOBaHHS CIIBBIIHOMICHHS «Ta3-TMOBITPS,
KOHTPOJb MapaMeTpiB 13 aBapiiHUM BIAKIIOYEHHSIM Y BHUIAJKY BIIXUIICHHS
napameTpiB 32 BCTAHOBJICHI MEXI.

broku «Anbdpa-M XXI» MOKyTh BUKOHYBaTH HaCTYITHI (PYHKIIIi:

- HEKOMEPLIMHMI 00K BUTPATH Ta3y, BOJY;

- 00JIIK TETUIONPOIYKTUBHOCTI;

- IUTOMA BHUTpaTa rasy,

- po3paxynok KKJI kotna;

- )KypHaJl aBapliHUX CUTYall;

- MATPUMAHHS TeMIEpaTypy BOJM B CHUCTEMI B 3aJI€KHOCTI BiJl TEMIEpaTypu
30BHIIIHHOTO MOBITPSI.

Takox, 1e ogHUM 13 3aXO0iB, IO JA03BOJISIE€ MIABUIIITH €HEProeeKTUBHICTh
poOOTH KOTENBHOI € BUKOPUCTAHHS MEPETBOPIOBAYIB YAaCTOTH Pa3oM 3 HacocaMmu 1
BeHTUIsITOpaMu. OKpiM  CBO€1 TOJOBHOI (YHKINI - TUIABHOTO PETYJIOBAHHS
MIBUKOCTI B IIMPOKOMY JT1aM1a30H1, YaCTOTHUKU TaKOXK 3a0€3Meuyl0Th TUIABHUHN MTyCK
1 HU3bKUH MTyCKOBUM CTpyM. B KiHIIEBOMY pe3ybTaTi 1€ JO3BOJISE:

- 3HU3UTH €HEePTOCTIOKUBAHHS;

- 301IBILIUTH TPOYKTUBHICTb;

- MABUIIUTH HAIIMHICTH poOOTH 00IaIHAHHS Ta OE3MEKy EePCOHAY;

- MOKPALIUTH €KCILTyaTalliiiHl XapaKTepUCTUKH Ta TEXHOJOTTYHUI ITPOLIEC.

3aBasKHA CBOiM BUCOKIN €(EKTUBHOCTI, YACTOTHI MEPETBOPIOBAYI OKYMOBYIOTh
cebe Iyke MBUIKO (B AESIKUX BUNAAKAX - O POKY) - SIK 32 PaXyHOK EKOHOMIi
€JIEKTPOCHEPT11, TaK 1 3aBMIAKHU MIABUIIICHHIO TPOTyKTUBHOCTI.

Jliteparypa
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Cremropa OJekciii, Mempyk JIMutpo
cryaedTu 2 kypcy IHHI im. FO.M.IToteOH1
Hayxk. kep.: kana. TexH. Hayk, gou. Paguenko B.B.

MAUJIA TTIPOEHEPTETUKA YKPATHU

Eneprernuna ramysb, TEXHOJOTIYHA OCHOBAa $IKOi TOJIATAE y MEPETBOPEHHI
KIHETUYHOI Ta TIOTCHIIHOI €Heprii BOAM B  CIEKTPUYHY CHEPTiI0 €
riipoeHepreTukoro. ['iipoeHepreTuka HaICKUTh A0 HAHOUIBII €PEeKTUBHUX Taly3en
OTPUMAaHHS EJEeKTPUYHOI EHeprii ToMy, IO BHUKOPHUCTOBYE TIOHOBJIIOBAHUMN
E€HEPreTUYHUM PECYPC - BOJHUM.

[gpoenekTpocTaHiii MOAUIAIOTh 3a TUIIOM >KHUBJICHHS Ta PO3MIIICHHA Ha
pycJ0OBi, mpurpedieBi, AepuBalliiiHi Ta TiapoakyMmyroodi. J[o pyciaoBuX BiTHOCSTH
HU3BKOHAMIPHI CTaHIlli, HaMip BOJU SKHUX CTBOPIOETHCS 3a PaXyHOK TIpelii ska
MOBHICTIO TEPEKpPUBAE PIUKYy Ta HAJA€ MOXKJIUBICTh MIJHATH PIBEHb BOJU JO
HEOOX1IHOTO 3HAUYEHHS.

[Tpurpe6ieBuMU CTaHIISIMM BBAXalOThCSl BUCOKOHAMIPHI CTaHIIi, /i€ BoOJa
MOJIA€ThCA 10 TypOiH He 0e3mocepeIHbO K Y PYCIOBUX CTaHIlIH, a 3 BUKOPUCTAaHHSIM
TpyO abo HamipHHX JOTKIB. B jaepuBaiiiHuX CTaHIISX Hamip CTBOPIOETHCS 32
paxyHOK jepuBarlii. [lepuBaii€lo € CyKYIHICTh TIAPOCHEPTeTUYHUX CIOPYH, IO
BIIBOJISITh BOJY 3 PIYKM a0O0 BOJOCXOBHINA 1O BIAMOBIAHUX TIAPOCHEPTETUYHUX
MEPETBOPIOBAYIB.

['ippoakymymorodi CTaHLIi MPaliolTh y T€HEPATOPHOMY PEXUMI Y TOAMHU
HalOUIBIIOrO CIOXUBAaHHSA €JIEKTPUYHOI €HEprii BUKOPUCTOBYIOUHM BOJY sKa
HaKOIUYY€EThCSI Y BEPXHbOMY BOJOCXOBHUII, a KOJM Takoi HEOOXIIHOCTI HEMaE,
rifipoarperat nepekayye Boay 3 HIDKHBOTO BOJIOCXOBHIIA IO BEPXHBOTO.

3rigHo 13 cydacHow kiacudikarmiero mo manux ['EC nHanmexarp cranmii 3
notyxHicTio Bix 10 mo 30 MBt. B Vkpaini mam rigpoenekrpoctaniii (MI'EC)
MaroTh MOTYKHICTH 10 10 MBT.

VYV XX cropiuui Ha 6aratbox Majux piukax Ykpainu Oymysanucsa mani ['EC. ¥V
1950-60 pokax ix KUIbKICTh CTAaHOBWJIA OJM3BbKO MIBTOPH THUCSYi. Y IPYTii MOJOBHHI
60-x pokiB OyniBHUIITBO Manux ['EC npunuHmiocs, a 1ir04i 3aHenajjaim.

Ha cyuacHocMy erami pO3BUTKY CTaH Majoi TiJPOEHEPTeTUKH TOCTYIOBO
JEII0 3MIHIOETHCA.

3a nanumu 2018 poky, B Ykpaini ait0Th 138 Manux ripoesieKTpoCTaHIln 13
NOTYXHICTIO 96 MBT, sxuM HajgaHo «3eneHui» tapud. 3a mojmoBuny 2018 poky
MI'EC 3 «3enenum» tapudom, BupobiseHo enekrpuku 139,1 miH. kBrrox.

BukopucTtanHs Manaux T1IPOENEKTPOCTAHIINA [Jii BUPOOHUITBA €JIEKTPUYHOT
eHeprii HaJla€ MOXJIMBICTh €KOHOMHUTH JIOCHUTh BEJIMKY KUIBKICTh €HEPropecypcCiB.
Takox, wmami ['EC nmaroTh MOXIMBICTH 3amo0iraT TOBEHSM, PETYJIIOBATH
BOJIOTIOCTA4YaHHS, CIIPUATHA PO3BUTKY PUOHOTO TOCTIOAPCTRA.

Takum YMHOM, [OIIIPHUM Ta CY4YaCHUM € BIJIHOBIIGHHS ¥ TOMAJIbIIUI
PO3BUTOK TOTY)XKHOCTEH MaJioi TIAPOEHEPTeTUKH 3a HASBHUM BITYU3HSIHUM
MOTEHITIATIOM.
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Tapan Muxkoia
cryaeHT 4 kypcy IHHI im. FO.M.IToteGH1
Hayk. kep.: cT. Buki.YUmxos C.€.

J1O IUTAHHS OTPUMAHHSA YACTOI TAPU B BAPABAHHUX
KOTJOAI'PET'ATAX

SIk BiTOMO, OCHOBHUM 3aBJIaHHSIM OTPUMAaHHS 4YMCTOi mapu B OapabaHHHUX
KOTJIaX € 3HI)KCHHA BMICTY B Mapl KpamelbOK KOTEJIbHOI BOAU 1 PO3UMHEHUX
pedoBuH. [Ipy HU3BKHUX 1 CepelHIX THUCKaX, KOJU PO3YMHHICTh TBEPIUX PEUOBHH B
mapi HECyMipHE MEHINE iX BUHECEHHS 3 KpaIjisiM{ BOJIOTH, BUPINIAJbHE 3HAYCHHS
IUIA 3MEHILEHHS 3a0pyTHEHHS Mapyu rpae cemapailis Boyioru Bif mapu. [Ipu BUCOKHX
TUCKaX BMICT B Iapi yCiX HENETKUX JOMIIIOK, OKPIM KPEMHEKHCIOTH, BUSHAYAETHCS
BITHECEHHSIM KpalelbOK KOTEJIbHOI BOAM, a KPEMHEBMICT Mapu OOYMOBIIIOETHCS
rOJIOBHUM YMHOM PO3YMHHICTIO KPEMHEKHUCIOTH B napi. Tak, Hanpuknaz, npu 110 ar
Koe(DIIIEHT BUHECEHHSI KpeMHEKUCIoTH nopiBHIOE 1,0 %; B TOM ke yac KoedilieHT
BUHECEHHSI 1HIIMX HEJIETKUX JOMIIIOK ckianae BenuuuHy nopsaky (0,01...0,03) %.
[Ipy HaABUCOKMX THUCKAX IIJIBUIIEHI KOE(IIIEHTH BHUHECEHHS 3a paxyHOK
PO3UYMHHOCTI PEYOBHH B Mapi CIIOCTEPIratOThCS HE JIUIIE JUIsl KPEMHEKHUCIIOTH, aje 1
U1 XJIOPUCTOTO HATPIIO 1 HOro riipookucy. TakuM YMHOM, MPU HAJBUCOKUX THCKaX
HE JIMIIE KPEMHEBMICT, ajl€ 1 COJIEBMICT MapH, BU3HAYAETHCS TOJIOBHHUM YUHOM
PO3YMHHICTIO B HEi HENEeTKHX pedoBUH. OTXe, B IbOMY BHIIAIKy 3aXOIH, IO
3MEHIIYIOTh BMICT PO3YMHEHMX PEYOBHH B Mapi, rParOTh OUIbIIE 3HAYECHHS, HIX
3ax0/1, BYKUBaHI JIJIs1 SMEHIIICHHS MEXaHIYHOTO BIIHECEHHS KparelboK BOJIOTH.

VY npsAMOTOYHUX KOTJaX BMICT JIOMIIIOK B Tapli BU3HAYAETHCS TOJOBHUM
YMHOM PO3YHMHHICTIO PEYOBHUH B meperpiTii mapi. OTxe, MiABUILIEHHS YUCTOTH MapH,
10 BUJAETHCS IIMMH KOTJIaMH MPH IIbOMY CKJIaJIl 1 BMICTI JOMIIIOK B MiKHUBIIIOI0UYOT
BOJI1, MOKJIMBO JIMIIIE TPU MEPEX0/il BiJ MPSIMOTOYHUX Oe3cenapaTropHUX KOTIIB 10
arperartiB, B SKHX OpraHi30BaHi cemaparlis mapu Bif BOAW (3 CyMillli HEBEITUKOTO
BOJOBMICTY) 1 mpoayBaHHs miei Bogu. CyMim Majoro BOJOBMICTY MOXE OyTH
OTpYMaHa MIJISTXOM YCTaHOBKH Ceraparopa y BIAMOBIAHIN 30H1 MapOBOASHOTO TPAKTY
a00 3BOJIOKEHHSIM CJIa00 TMeperpiToi mapu ynpucKyBaHHSAM YaCTHHH IT1KUBIIIOIOYOT
BOJAU. 3HIKEHHS BIJIHECEHHS KpamelbOK BOJIOTM HACHYEHOIO MAapOI0 JIOCSTAETHCS
[IUITXOM CTBOPEHHS CIIPUSTIMBUX YMOB JIJISl CeTapariii BOJIOTH BiJ] MapHu.

3HIDKEHHS BMICTY B Tapi 3'€HaHb, MO0 TEPEXOJsiTh B HBOTO 3a PaxyHOK
PO3YMHHOCTI, MOK€ OyTH JOCSITHYTO 3HM)KEHHSIM KOHLEHTpalii UX 3'€IHaHb y BOJI,
3 SIKOI BUXOJIWUTh Mapa. BMICT AOMIIIOK B KOTEJbHIM BOAl 3MEHIIYE MNUISTXOM
MiBULIEHHS YACTOTH MMIJKUBIIOIOYOI BOAU a00 3HMKEHHS CTYIIEHI i yaplOBaHHS B
KOTJi, TOOTO 30LIbIIEHHS BIACOTKAa NpoAyBaHHsA. | Te, 1 iHIIE MOB'sS3aHe 3
JI0JaTKOBUMU BUTpaTamu. [Ipu 3acTocyBaHHI B KOTEIBHOMY arperari CTYMiHYacTOro
BUIIAPy, TOOTO PO3MOJIITY HOTO BOISHOTO 00'€éMy Ha JIEKUIbKa BIJCIKIB, BIA€THCS
OTpUMAaTH 3HAYHY YACTHUHY Mapu 3 BOJAM 3 BIJIHOCHO OUIBII HU3BKUM COJIEBMICTOM.
[Ipore HaitOUTBIT €()EKTUBHUM € MPOMHUBAHHS Mapu, M0 OTPUMYETHCS 3 BOIU 3
BEJIMKUM BMICTOM JOMIIIOK, OLIbII YHCTOIO BOAOK0. SKIIO 3a0pyaHeHy mnapy
MPUBECTH B TICHE 3ITKHEHHS 3 BOJOK0, IO XapaKTEPHU3YEThCS MaJUM 3MICTOM
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JIOMIIIIOK, TO PO3YMHEHI PEYOBHHM MEPEeUIyTh 3 Mapu y BOAY 1 IpU JOCATHEHHI
pIBHOBaru KiJbKICTh PO3UYMHEHUX PEYOBHMH B TMPOMUTIM Tapl BIJTNOBIIATHME

[IpoMyBaHHS HACHYCHOI TTAPH MOKE POOUTHCS OY/Ih-SKOIO BOJAOIO, IO MiCTUTh
JOMIIIIOK MEHINIe, HiXK KOTelnbHAa Boja. [lapy MokHA MpOMHBATH KOHICHCATOM,
IT1JKHUBIIFOIOUOIO0 BOJIOIO 1 HABITh KOTEJIBHOIO BOJIOKO 3HMKEHOTO cojieBMmicTy. Edekr
BiJI IPOMHMBAHHS Tapy MiABUILYETHCA 13 3MEHIIECHHSAM KOHIICHTpAIlli JOMIIIOK B
npoMuBanbHi Boai. Haii0inpmn uymMcTa mapa BUXOAUTH IPH MPOMUBAHHI Tapu
KOHJIEHCATOM. AJie y pa3i JKUBJICHHsI KOTJIa CYMIMIIII0 KOHACHCATY 1 3M'SKIIICHOI (HE
3HECOJICHOIO) BOJU 1€ BAXKKO 3J1HCHUMO, OCKUIBKA BHMAara€ po3AibHOI MOAayl B
OapabaH JBOX MOTOKIB BOJH: TYpOIHHOTO KOH/IEHCATY (B MPOMUBAIBHUN MPHUCTPIi) i
J0JITATKOBOI BOJIM, IO 3aIIOBHIOE BTPATH KOHJEHCATy Ha cTaHIil (y BOASHHN 00'eM
Oapabana). ToMmy 3a3Bu4aii NMPOMHBAHHS IapH POOJIATH IiHKHBIIIOIOYOI0 BOJIOKO.
[IpoMuBaHHS KOTEJIBHOIO BOJIOIO 3IIMCHIOETHCS TUIBKH B KOTJAX 13 CTYMIHYACTUM
BUIIAPOM 1 PO3MIIIIEHHSIM COJIOHMX BIJICIKIB M03a OapabanoM. UucroTa mapa micis
IPOMUBAHHS BU3HAUYAETHCA HE JMIIE KOE(IIIEHTAMU PO3MOJLITY PO3YMHEHHUX
PEYOBHH, ajie 1 BOJIOTICTIO TapH.

Takum 4MHOM, HaJeXHa OpraHizailis cemapailii mapu BiJ BOJOTH Ma€ JTyKe
BXXJIMBE 3HAUYCHHS HE JIUIIE 3a BIJCYTHOCTI MPOMHUBAHHS TapH, ajie TAKOX 1 B THX
KOHCTPYKIIISIX KOTEJIIbHUX arperaTiB, B SKUX MPOMHUBAHHSI 3/11ICHEHE.
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SMEHIIEHHA I'TIPABJITYHOI'O OITIOPY PI/IMHU B TPYBOIIPOBOJAX
HIJISIXOM 3ACTOCYBAHHSA E®EKTY KABITAIIII

AHani3yloud HAaKOMWYEHUH [OCBIJ EKCIUTyaTaiii TiIpOesIeKTPOCTaHIINA Ta
TiIPOAKYMYJIOIOYHMX €JIEKTPOCTAHIlIN, CIiJ 3a3HAYUTH, IO CYTTEBE 3MEHIICHHS
TIAPaBIIYHOTO OIMOPY PIAMHA Ta 3MEHIIEHHS CIHOXKHBAHHS EJIEKTPOEHEepTii
nepeKavyBajIbHUX HACOCIB BiJIIrpa€ BaXJIUBY €KOHOMIUHY poiib B ekcrutyaTatii [EC 1
I'AEC. 3 pocTtoM KUIBKOCTI TiIpOaKyMYJIOIUHMX EJIEKTPOCTAHINN 301TIbITYETHCS
HEOOX1AHICTh BIPOBAIKCHHS MPHUCTPOIB, IO TOJICTIIATh IMJIHOM PIIUHH 3 OJHOTO
piBHS Ha IHIMUHA B TOXWIUX a00 BEPTUKAIBHUX TPYOOINPOBOJAX MPH MEHIIUX
€HEeproBUTpaTax.
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BukopucToByo4n 10CBil po3po0OK B 001aCTi aBTOHOMHHUX TEIUIOBHUX CHCTEM,
GYHKIIIOHYIOUMX 13 BHKOPUCTAHHSIM €Heprii KamiTauii (HaCMYEHHS PIIUHU
MOPOKHUHAMH, 3allOBHEHUX Ta30M, Mapor abo iX cymimmo (KaBITalHUX
Oynb0aIliok) 1 aHaIi3ylOuM pe3ylbTaTH pei30BaHUX IPOCKTIB HETPATUIIHNHOL
eHepreTuku B MoaoBi, Yropmwmai, Himewuwni, Amnonii, CIIA, mnpomnoHyeTbcs
IOPUCTPI 3HIKEHHS TiAPaBIIYHOTO OMNOpy po0oYoi pIAWHU TPYyOONPOBIIHUX
KOMYHIKaITIIH.

3a TEXHIYHOIO CYTTIO JTaHWW MPHUCTPIN SBIIsSE COOOI0 BMOHTOBAaHI B BOJOBIJ
TBUHTOTIONIOHI TPEKH, TOPIIEBI MOBEPXHI SKUX MAaIOTh YapYHKOBHH peENbed, IO
iMiTye penbed mKkipu akynd. [Ipu mpoTikaHHI BOAM Ha HBOMY IITYYHO CTBOPEHI
YMOBH I 1HTEHCUBHOTO YTBOPEHHS KaBITallIMHUX OynapOalIoK, 1m0 3a0e3MeuyroTh
3MiHY MEXaHi3My pyXy, a caMe 3aMiHy TepTsl KOB3aHHs, Ha TePTS KauiHHA 1Iapy BOAU
Mo Iapy KaBiTalifiHUX Oynp0allok, siKi BUHUKAIOTh B OCEpPEAKax TPEKy BXKe NpU
mBuAKOCTI 1,5 M/c. JIo ckiIaloBUX €JIEeMEHTIB JAHOTO MPHUCTPOI0 MOKHA BIJTHECTH:
JIBa TBUHTOMOJIOHUX TpeKa, BCS TMOBEPXHA SKUX Ma€ YapyHKOBUU penbed, 1
BHYTPIIIHIO TMOBEPXHIO TPYOONPOBOAY, 10 IMITYIOTh YapYHKOBY MOBEPXHIO HIKIpU
aKyJIH.

3aBgaHHSAM 3aPONOHOBAHOIO TEXHIYHOTO PIIIEHHS € CTBOPEHHS MaKCUMAJILHO
MOJKJIMBOTO CTaJIOr0 HAacHMYEeHHs mepedepiiiHoi 30HM MOTOKY BOJAU ab0 Oyb-sKOi
1HIIOT p1IMHYU KaBiTaliiHuMu OynbOanikamu. L{ei Kpok 1acTb MOXKIMBICTH OTPUMATH
OUYIKyBaHHI e€KOHOMIUYHUM edekT, sikuit cknaae (50...90) % 3a paxyHOK 3MEHIIECHHS
CTIIO’KMBAHHS €JIEKTPOCHEPTi] MepeKavyyBaIbHUMHU HACOCAMHU.

JaHuii BWHaXiJ MOXK€ 3HAWTHM 3aCTOCYBaHHS B TIAPABIIYHUX CHUCTEMAaX
TpyOONPOBIIHUX KOMYHIKallld, 30KpeMa B BOJOBOAAX TiAPOAKyMYJIOYUX
€JIEKTPOCTaHLIi, a TaKoX MPH TIAPOTPAHCHOPTI OyAb-SIKHUX PIAKUX MPOJIYKTIB B
X1MI14H1¥, HAa)TOBIM MPOMHUCIIOBOCTI, B CUCTEMAaxX BOJOMOCTAYaHHS 1 BOJOCKUTY.

OCHOBOIO BHUHAxOJy SBJSETHCS PO3MIMPEHHS 00JacTi BUKOPUCTAHHS
HETPAIUIIIMHOTO JDKEpesia EHeprii, a came pO3PIIHKEHOTO BaKyyMy Yy BUTJIAII
KaBiTAIIHHUX OYyIh0AIIOK, IJIs1 ICTOTHOTO 3MEHIICHHS T1IPaBIiYHOTO OMOPY KPYIJIMX
TPyOOTIPOBOIB TP TPAHCTIOPTYBAHHI Oy Ib-SIKUX PIiJIMH.
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OCHOBHI BUMOI'M 10 BAKYYMHHUX YIIIVIBHEHb

[IpaBuibHul  BHOIp  YIIUIBHIOIOYMX  TIPUCTPOIB  MpPU  MPOEKTYBaHHI
€JICKTpOTICUeH OMopy € HalBaXJIMBIIIUM (DakTOM, 1[0 BU3HAUA€ Mpare3daTHICTh Ta
HAJIMHICTh KOHCTPYKIIii, EKOHOMIUHICTh Ta O€3MeKy 11 eKCIuTyaTallii.

3ameXHO B TPU3HAYEHHS Ta KOHCTPYKII VYIIIJIBHIOWOYl MPUCTPOI
EIIEKTpOIIeuel OIMmopy MOKHA Kiacu(ikyBaTH 3a O3HaKaMH. 3a MPU3HAYCHHIM
VIIUTBHEHHS MOKHA TTOIUIATH Ha:

1. YuriapHeHHs, 10 00MEXYIOTh TEIUIOBI BUAUICHHS B HABKOJUIIHIN MPOCTIp
yepe3 LIUIMHU Ta OTBOPH B EJIEKTPONEUYax 3 OKHUCIIOBAIBHOIO aTMOC(Eporo mpu
HOPMAaJIbHOMY THCKY.

2. YIIIbHEHHA, 0 MEePelIKOKAI0Th IMiJICMOKTYBAHHIO TOBITPS B poOOYMit
OpOCTIp Te4l 330BHI, 3a0e3MeuyroTh 30€peKeHHS CKIaJy KOHTPOJIbOBAHOI
atMocdepu, 10 0OMEXYIOTh 1i BUTpaTy 1 MEPEUIKOKAIOTh BUIIJICHHIO TOKCUYHHUX
pPEYOBHH B HaBKOJMIIHIN mpocTip. KoHTponboBaHi atmocdepu mnepeOyBaroTh Y
pobouomy mpocTtopi neuei mia HaaMipHuM TuckoMm Bif 30 mo 500 Ila. Opnak B
OKpPEMHUX BHWIIaJKax, HAMpPHKIAT, B EJEKTporedax g MPOIeCy MapOoTEPMIYHOTO
OKCHJyBaHHS, HEOOX1AHO YIIUIBHIOBATH PETOPTY 3 HAMJIMIIKOBUM THUCKOM MEPErpiToi
napu 1o 70 xIla.

3. VIIUIbHEHHs BaKyyMHHUX €JEKTpoIedei, 110 3a0e3neuye MiATPUMKY
3aJIMIIKOBOTO THCKY B po6ouomy npoctopi go 107 Ia.

4. Tlpu BUKOPUCTaHHI JOPOTHUX KOHTPOJBOBAHUX aTMocdep, HANPUKIA,
aproHy.

[Ipn HEOOXiTHOCTI MIATPUMAHHS B €JIEKTPOIEYi 3aJ]aHOTO BUCOKOTO CTYIICHS
YUCTOTU KOHTPOJIbOBAHOI aTMOC(EpH, HAMPUKIAT, B €JIEKTporedyax sl CBITJIOrO
BiJIMaly JAaTyHl, B SKHUX BMICT KHCHIO B I4YHIM armocdepi HE TMOBUHEH
nepesutnryBatu 0,005 %, a Touka pocu He MoBMHHA TiepeBuIyBaTH -40 °C.

[Ipn BukopucTaHHI BUOYXOHEOE3NMEYHMX BOAHEBMICHHX aTMoc(ep, KOJIu
noTpioHa [IIBUIIIEHA HaIIHHICTD repMeTu3arii IS 3a0e3neYeHHs
BUOyXxoHeOe3neyHocTi. OcobmuBy HeOe3MeKy CTaHOBIATH Tedl 3 PoOoUoro
temriepatypoto Hiwkue 750 °C y sSKMX TpH TOraHid TepMeTH3allii MOXIJINBE
YTBOPEHHS y MiyHOMY 00'emMi BUOyxoHebe3neunoi cymimi. [Ipuknagom Takux nedei
MOXYTh OYTH €JIEKTPOIeyl JIJIsi Ta30BOTO a30TYBaHHS B CEPEJIOBUIII JUCOI[IHOBAHOTO
aMiaKy Ta eJIeKTpoIeyl ISl CIiKaHHS MeTaJOKepaMIYHUX BUPOOIB.

5. YurinbHeHHs A PIAKUX CEepeOBUI, Y TOMY YHCIII:

1) YurinpHEHHS yCTaHOBOK JIJISi OXOJIO/DKCHHS Ta TPOMHUBAHHS, B SIKUX SIK
po0oUl pIIMHU BUKOPUCTOBYIOTHCSI BOJIA, OJIis, BOJIHI PO3YMHU coJjieH 1 ayriB. Tak sk
TEeMIIepaTypa piIAMHU HE TEepeBUINye, sk npasmwio, 80 °C, a THUCK, 1110 BU3HAYAETHCS
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HIUTBHICTIO T4 BUCOTOIO CTOBIMA PIAMHU, HEBEIUKHUM, TO KOHCTPYIOBaHHS YUIUIbHEHb
€JIEMEHTIB YCTAHOBOK BEACTHCS 3a 3araJIbHUMH HOPMaMH MallTMHOOY TyBaHHSI.

2) YuiiapHeHHs eNeKTPUYHUX BaHH 13 PO3IIIABOM COJIEH Ta eleKTporeden i3
po3ruiaBieHUM MeTasioM (O0ic MeraneBoro Turis). CroermiadbHUX YIIUIBHIOIOYUX
NPUCTPOIB Y LUX BHUMAJKaX He MOTpiOHO. BuTOKy coii abo Merany ycyBarmTh 3a
pPaxyHOK peTeThbHOTO MPUITACyBaHHS Ta MPUTHUPAHHS [ETJIH BOTHETPUBKOTO MIAPY JJIs
OTpUMaHHSA MIHIMAJbHUX 3a30piB MK HHUMH (He Ouipmie 1...2 MM), a TakoxX
3aCTOCYBAaHHS SIKICHOT'O PO3UMHY 3 BUCOKOTJIMHO3EMHOTO MEPTEIIS.

6. YIIUTbHEHHS T1paBIIYHUX Ta MTHEBMATHUYHUX MPUCTPOIB EIEKTPOIICUEH.

31 cka3aHOro SCHO, IO HAWBAXKJIMBINIUM 3aBAaHHSIM, IO BUHHUKAE IPH
NPOTIKAHHI Ta BHUIOTOBJICHHI BaKyyMHHUX €JEKTPOIEYe, € YCYHEHHS BCIX
HEeNIIbHOCTeW KOHCTPYKINi. [lpaBmibHuil BUOIp YIIUTBHIOIOUUX MPUCTPOIB MpU
MPOEKTYBaHHI EJIEKTPONeUei Omopy € HaMBaKIUBINIMM (aKTOPOM, IO BHU3HAYAE
mpane3IaTHICTh Ta HaJIIMHICTh KOHCTPYKIli, EKOHOMIYHICTh Ta Oe3meky ii
eKCIUTyaTarlii.
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AOCTIIKEHHSI MPOLECIB TEHJIOMACOOBMIHY B
TEIIVIOOBMIHHUKAX-YTHJ/II3ATOPAX KOHAEHCAIOINHOI'O THUITY

Ak BiIOMO, BUPOOHUYO-OMATIOBAIBHI KOTEJIbHI BTpPAyalOTh 3 MPOIYKTAMHU
3rOpaHHs, 10 WAYTh, 3HAUHY KUIbKICTh TermnoTH (BiA 13 o 18 %). 3 nux no 40 %
MOJKITUBO 3a0IIAJANTH 32 PaXyHOK BUKOPHCTAHHS MMPUXOBAHOI TETIJIOTH BOASIHOI MapH,
10 MICTUTHCS B ra3ax. 3HMKCHHSI IUX BTPAT 3a JOMTOMOTOI0 YCTAaHOBKHU TTOBEPXHEBHX
TEMJI00OMIHHUKIB yTHIII3allid JIy>)Ke CKPYTHO 13-3a BEJIMKHX Tra0apuTiB 1 BUCOKOI
BapTOCTI YTUJIM3AMIMHUX YCTaHOBOK. ToMy poO3B's3aTH mpoOieMy MOKHA MIISTXOM
YCTaHOBKH 32 KOTJIAaMU TEIIJIOOOMIHHUX arnapartiB KOHACHCAIIITHOTO THITY.

Ha mnpakTumi amapaTé KOHIEHCAIIMHOTO THUIy MAalOTh ICTOTHI TIEpeBard B
MOPIBHSHHI 3 KOHTAKTHUMH TEIUIOOOMIHHUKAMH 3 AaKTHBHOK HACAJKOIO TIO
€HeproBUTpaTax Ha BIACHI OTPEOH.
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Jnis HaOyTTs 3HaueHb KoedilleHTa Terwionepenadyi i po3poOKH METOAMKH
PO3paxyHKy KOHJICHCAI[IHHUX TeMI00OMIHHUKIB-YTUJI13aTOPIB, Oyiau TMpOBEIEHI
BUTIPOOYBAaHHS TEIUIOOOMIHHUKA-YTHIII3aTOpa, BCTAaHOBJIECHOTO Ha KOTJIOarperarax
KOTEeNIbHOT bOopoaMHCBEKOTO MiKpopaiioHy. BumpoOyBaHHS TpOBOAWIHCS TIpH
HaBaHTaXEHHI KOTB 85 % BiJ po3paxyHKOBOro. 3a JaHUMHU BUIPOOyBaHb Oyia
BH3HAYEHA TEIJIOBA MOTYKHICTh TEIIOOOMIHHUKA-YTUIII3aTOpA.

30ibIICHHST  TEIUIOBOi  MOTY)KHOCTI  KOTJIa 32 PaxXyHOK YCTaHOBKH
TeIII000MIHHHKA-YTHII3aTopa 103Bomi0 30utpmmT KK]I KoTenbHO1 YCTaHOBKH 10
94,7 %.

B xoxai mocmimkens Oyiio maTBepKEHO, 10 3aCTOCYBAaHHS TETUIO0OOMIHHUKIB-
YTHII3aTOPIB  KOHACHCAIIMHOTO THITY €KOHOMIYHO BHWTITHINIE, HI)K KOHTAKTHUX
TEIUIOOOMIHHMX  amapaTiB 3  aKTUBHOI  HACagKOK, TMpPH  MIHIMAJIbHUX
KA TAIOBKJIAICHHSX.
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CEKIIA «TEXHOJIOI'I BAXUCTY HABKOJIMIIIHbOI'O
CEPEJIOBHUIIIA, OXOPOHA ITPAILI»

Biggora SIna
crynentka 2 kypcy IHHI im. KO.M.IToTe6ni
Hayk. kep.: xann. TexH. Hayk, nou. Pymsnues B.P.

NUJIONPUJIYIIEHHSA IIPU NEPEPOBII INPCHKOI MIOPOJIU HA
I'MPHUYOAOBYBHUX TA HEPEPOBHUX HNIJIITPUEMCTBAX

[Mun Ha BUPOOHUITBI — cHpaBa LIIKOM 3BHYHA. Ha mpommucimoBux 00'ekTax
BUPOOJISIETHCSA LIUTUHN PSJT TEXHOJOTTYHUX MPOIECIB: HaBaHTAXKEHHS/PO3BAHTAXKECHH,
nepepooxa, ApoOsIeHHs, BUA0OYTOK, TPAHCIIOPTYBAHHS - BCE 11€ BUKJIMKA€E YTBOPECHHS
BEJIMUYE3HUX ILIApiB NIy, KU 3aBIa€e IIKOAU 3JI0POB'0 POOOYOro IMepcoHaily,
oOnagHaHHS Ta HABKOJUIIHHOMY cepenoBuiry. Came 3 1€l camMoi TPUYUHH,
OUTBIIICTh CYy4aCHUX MPOMHUCIOBUX MIANPUEMCTB Ta OpraHizallii BUKOPHUCTOBYIOThH
CUCTEMHU TYMaHOYTBOPEHHS I MpUIyIIeHHs nuiny. s YkpaiHu Ta BChOro CBITY
aKTyaJbHa Ipo0semMa IIKIIJTMBOTO BIUIMBY BUPOOHUYOTO NIy Ha OPTraHi3M JIOIUHU.
Came depe3 1€ 3 BaXJIMBUM pO3pOOKa Ta BIPOBAHKEHHS MEPEAOBUX TEXHOJOTIM
BUPOOHMIITBA 3 MIHIMAJbHUM IHJIOYTBOPEHHSIM, a TAKOXX €(QEKTHUBHUX METOJIIB
MU0 PHUTYIIICHHS.

BupoOHWuMii Ny € HaWMOMIMPEHIIIUM MIKIJUIMBUM YMHHHUKOM BUPOOHUYOIO
cepenoBuia. Jleski BUAM BUPOOHUYOTO MUY 3JaTHI IO caMO3ailMaHHS 1 HaBITh
BHOYXY, 110 JI03BOJISIE BIAHOCUTHU MUJI HE JIUIIE 0 NIKIAJIMBUX, a M 10 HEOE3MeUHUX
BUPOOHMYMX (akTopiB. 3HAYHA YacTUHA IPOMHUCIOBOrO MWy — 3MIIIAHOTO
MOXOJIKEHHSI, TOOTO. CKJIQJa€ThCsl 3 YAaCTMHOK HEOPraHIYHUX 1 OpraHiyHuX ado,
Oyayud OpraHiqHOI, BKJIFOYA€ YACTHMHKMA MIHEpaJIbHOrO 1 MeTaynieBoro muiy. Lle
NOTpiIOHO BpaxoBYBaTH MpPH BHUOOPI METOIIB OYHUIICHHS Ta MHJIOBIOBIIOIOYOTO
oOnagHaHHS.

[cHyIOTH Taki MeTOM OOPOTHOU 3 TUJIOM Ha TIPCHKUX MIAMPUEMCTBAX.

e 10TIePEPKEHHS 200 3HIKEHHS MHJIOYTBOPEHHS.

® OCa/KEHHS THITY, 3BXKEHOTO Y TIOBITPI, IIISTXOM 3POIICHHS.

o/Ji1 OOpOTHOM 3 MUJIOM BUKOPHUCTOBYIOTH TaKOX IIHY, 110 TMOJAEThCA Ha
MOBEPXHIO, 3 SIKOT BUIIISIOTHCS IPIOHOIUCTIEPCHI YACTUHKHU.

®KOHIICHTpAIIII0 MWy, 10 BUIUIUBCA B TOBITPS, 3HIKYIOTh HUISIXOM
JI0IaTKOBOI MO1a4l OBITPsI 3ac00aMU BEHTHIISIIII.

I11JI, III0 BUIISETHCS, BUJAISIOTH IIISIXOM MHJIOBIACMOKTYBaYa.

o 7151 3aro0IraHHs MOTPAIUISIHHIO MUY B OPraHi3M JIIOJUHU BUKOPHUCTOBYIOTH
3aco0u 1HAMBITyaIbHOTO 3axucTy (pectipatopu «llemoctkay, ®-62111, «Actpa-2»).

B  xomi gocmimkenHs OyB  OOpaHMii  HaWONTUMAJBHIIIUNA  METOJ
MUAJIOTIPUYTIICHHS - 3CACTOCYBAHHS CUCTEM MUJIONPUYIICHHS BOJASHUM 3POIICHHSIM
Ta TMOJMB BUOOIB. AHaII3 JaHOrO METOAY I[IOKas3aB, IO Takuh Crocio
NUJONPUAYIIEHHS] € HalOubll e()EeKTUBHUM Ta EKOHOMIYHO BUTIIHUM IS
H1IPUEMCTB.
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Tomy 60poTh0Oa 3 MIJIOM € BaXKJIMBHUM TITIEHIYHUM Ta COI1aJbHO-EKOHOMIYHUM
3aBJaHHsIM. BuXig 13 CTaHOBWINA HEOOXITHO IIIyKaTH MUISXOM PO3POOKH Ha
TIpHUYOJIO0YBHOMY  Ta  MEpepoOHOMY  MIANPUEMCTBI  HOBUX  CHOCOOIB
NWIONPUIYIIECHHS, TaK K 32 KUIbKICTIO PEYOBHH, 10 BUKUIAIOTHCS B HABKOJMWIITHE
CepeIOBHIIE, I € OCHOBHHUM 3a0pyTHIOBaUEM, TIOPS 3 OKCUIOM BYTJICITIO.

Jliteparypa
1. IBanos ILII. I'iriena mpari. [Ipomucnoswuii nui.- M., 2001.
2. Kanuria B.M. [Ipomucnosa exosnoris. - M., 2000.
3. Exonoriuna 6e3nexka ABtop Kpacusucekuii M. Bugasuunrso Konmgop
pik Buganus 2018
4, 3aranbHa Ta HeopraHiuHa Xximis. Mertanu. Exoximis 3arampHa Ta

HeopraHiyHa Ximis. Mertanu. Exoximis ABtop Onekcannp Ilepenenunsa, Biktop

Manumes, Tersna Jlykamenko BugaBaunTBo YHiBepcuter "Ykpaina" Pik BumaHHS
2011

I'onnoBHenko Amutpo

crynest 5 kypey IHHI im. FO.M.Ilote6H1
JIuxomosa TersiHa

crynentka 4 kypcy IHHI im. FO.M.ITote6H1
Hayk. xep.: kann. TexH. Hayk, goi. L{umban B.A.

3ABE3INEYEHHSA OXOPOHHU NMPALI CTPATEI'TYHUX OB’EKTIB 3
MACOBUM NEPEBYBAHHSAM JIIOJEH B YMOBAX BIHHU

OpHi€ero 3 HaWBAKIMBIIMIUX 3a7a4,5KI CTOSITh CHOTOJAHI mepen YKpaiHolo, €
3a0€3MeUYeHHs] 3aXUCTy HACENEHHS 1 TEpUTOpid BiJ HAI3BUYAMHUX CHUTYyaIlll
BOEHHOTO xapakrepy. OcoOJIMBO 1€ CTOCYETHhCS CTPATETIYHUX 00’ E€KTIB 3 MAaCOBUM
nepeOyBanHsaM sojae. B 3amopixoki 1e aamiHicTpatuBHa OyAiBis 3amopi3bKoi
obmacHOi pamu, ska posramoBaHa 1o mnpocnekty CoGopuomy 164, B
BosHneceHiBcbkoMy anMiHIiCTpaTUBHOMY paioHi. OO’€KT 3HAaXOIUThCA B 30HI
1ICHYI04O1 rpOMaIChKO1 1 OaraToKBapTUPHOL KUTIIOBOI 3a0y10BH.

29 oOepe3ns 2022 poky o 8 rom. 45 xB. Ilo 9-moBepxosiit OyniBmi
MukosaiBcbkoi 00J1acHOI BIHCHKOBO1 aJMIHICTpallii OYB HAHECEHUI yap KpUJIaTolo
paketoro  Biicek P®. B  Hacmigok obOctpity 37  rojged  3aruHysio.

["os10BHUM HaNpsSMKOM 3a0e3MnedeHHsT 0e3MeKH TaKuX 00’ €KTIB MiJ] Yyac BIWHU B
VYkpaiHi BU3HAHO BXKUTH 3aXOJIIB TONEPEHKEHHS HAJ3BUYAHHUX CUTYaIllii BOEHHOTO
XapaKTepy 1 CTBOPEHHS aBTOMATH30BAaHWX CHUCTEM PAaHHBOTO BUSBIICHHS 3arpo3u
PaKeTHOTO yAapy, pPaaiOaKTHBHOTO , XIMIYHOTO 3a0pyAHEHHS Ta OMOBIIICHHS.

OcHOBHE 3aBJaHHSA JaHUX CHUCTEM-BUSBUTH Ha TOYATKOBIM cTajii 3arposy
BuHukHeHHss HC  BoeHHOro  xapaktepy, BUKHAU  XIMIYHO-HEOE3MEUHUX
PEYOBHH,PaI0aKTUBHOTO 3a0pyIHEHHS,pyiHYBaHHsI OyiBIIi 1 0OBaJICHHS MMOKPIBEb,
B HACJTIZOK pakeTHoro yzaapy. Ilicis doro BimOyBaeThCs OMOBIIIECHHS MEPCOHATY 1
HacCeJIeHHS, Ke rmepedyBae B 30HAX MOXKIIMBOTO YPaXKEHHS, a TAKOXK CHUJI pearyBaHHS
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Uig cBoedacHoro 3amnoOiranHs BuHMKHeHHIO HC BoeHHOro xapakrtepy abo ix
mikBigamii. I nja mpoBeneHHs eBakyallli MEPCOHAy Ta HACEJICHHS B CHEIaJbHO
IIPUCTOCOBAHE CXOBHIIIC.

3rigHo JIBH B.2.5-56-2014 nependavaeTbCs P 3aX0/I1B

-MOBHE OTIOBIIIEHHS (3amuc 1 mepenava 3a37aieriib 3alMCaHuX CIeliaIbHUX
MOBIJIOMJIEHb Y pa3l BUHUKHCHHS TMOXeXl ab0 Oyap-IKHUX IHIIMX HaA3BHYANHUX
CUTYaIIIH)

-CBITOBE OIOBIIICHHS B MPUMIIICHHAX 3 MOBHUMH OTOBIIlyBauaMu (HasBHICTb
CBITJIOBUX OMOBINTyBaviB “Buxin”)

Jlo1aTKOBO TIPOIIOHYETHCS 3aCTOCYBAaHHS MPHCTOCOBAHOI CHCTEMH PaHHBOTO
BUSIBJICHHS HAI3BUYAWHUX CHTYyaIlli BINCHKOBOTO XapaKTepy Ta OIOBIIICHHS
HacJCHEHHs porpamMHo-TexHiuHui kommuiekc “O30H KIIT”

Takoxx ocoOnuBe 3HaUYEHHS Mae 3a0e3MeueHHs MOKEeXKHOT Oe3neKu Oy1iBi
3anopi3bkoi 00JacHOI pajad Ta eBakyalllii IepcoHaly B 0Oe3leuHe Miclie.

BrnamtyBanHsT cHCTEM paHHBOTO BHUSBJICHHS 3arpo3d BUHUKHCHHS
HAJ3BUYAWHUX CHUTYyallli BOEHHOTO XapakTepy Ta OIOBIIIECHHS HACJICHCHHS Ha
CHOTOJIHIIIHIN JICHh € Hale(peKTUBHIMIUMHM OpraHi3alliiHO-TeXHIYHUMH 3aX0JIaMH
JOCSITHEHHSI BHCOKOTO PIBHS O€3MeKH, IO BIAMOBITA€ CBITOBHM CTaHAApTaM 1
BUMOTaM JIIF0YOT0 3aKOHOJIaBCTBA Y KpaiHHU.

IBanoB Buaaien
ctyaeHtT 4 kypcy IHHI im. FO.M.IloTe6H1
Hayk. kep.: kana. TexH. Hayk, n1ou. PymsHues B.P.

YAOCKOHAJIEHHSI CHCTEMHA OYUINEHHS TEXHOJIOTTYHUX I'A3IB
ATVIOMEPALIINHOI'O BUPOBHUIITBA

[Ipouiec armomeparii - gyke BaXKJIMBa CKJIaJ0Ba CY4YacHOI TEXHOJIOTii
OTpUMAaHHS CTajil. Ajie Moro peasnizailis MOB’si3aHA 31 3HAUHUM HABAHTAKCHHSM Ha
HABKOJIMIITHE CEPENIOBUINE, a CcaMe 3 BEIUKUMH OO0CATaMd BHKHU[IB MHIYy B
atMochepy. ToMy akTyalbHUM € aHaji3 ICHYIOUMX METOMIB 3HCMMJICHHS B1AX1JTHHX
ra3iB Ta OOTPYHTYBaHHS ONTHUMAIBHOTO CIIOCOOY X OYHUIIICHHS.

Y 3ampoHOBaHiii poOOTI TPENCTABICHO aHaji3 ICHYIOYMX  METOIIB
BJIOBJTFOBABHHS MHJTY , SIKHMM MICTHTBCS Y BHKHJAX B aTMoc(depy arioMepariiiiHoOro
BUPOOHUIITBA. PO3rIsHYyTO NPUHIMI POOOTH «MOKPHUX» Ta300YHMCHUX amnaparis,
anapariB 1HEpUiMHOI Aii, eJeKTpoUILTPIB Ta (PUIBTPYIOUUX BIIOBIIOBAYIB.
BcranoBiieHo, 1m0 JUisi BUPIIIEHHS MOCTABJICHOI 3aadyl BUKOPUCTAHHA PYKaBHUX
(G1IBTPIB € ONTHUMAIBHUM 3 €KOJIOTIYHOI , €KOHOMIYHOI Ta OpraHi3aliifHOi TOYOK
30py.

boporsba 3 mmiIOM € BaXJIMBHUM TITl€HIYHHM Ta COIlaJbHO-CKOHOMIYHHM
3aBAaHHSAM. Buxij 13 CTaHOBHUINA HEOOXIMHO NIYKaTH MUISXOM pO3POOKH Ha
METaaypriiHOMy MIANPUEMCTBI HOBHX CIOCOOIB MIJIOBJIOBIIOBAHHS, TaK SK 3a
KUIBKICTIO PEUOBHUH, [0 BUKUIAIOTHCS B HABKOJIMIITHE CEPEOBUIIE, M € OCHOBHUM
3a0pyaHIOBaYEM.
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Jlirepatypa

1. Isanos ILII. I'iriena npari. [Ipomucnosuii mui.- M., 2001.

2. Kamuria B.M. IIpomucnosa exosoris. - M., 2000.
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4. 3aranpbHa Ta HeopraHiuHa Xximis. Mertanmu. Ekoximig 3aranpHa Ta
HeopraniuHa Ximis. Metamu. Exoximis ABtop Omnekcanmp Ilepemenurs, Biktop

Manumes, Tersina Jlykamenko Bumgasaunro YHiBepcuteT "Ykpaina" Pik BumgaHHs
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Kypcbkux Okcana

crynentka 5 kypcy IHHI im. M.YO. [Tote6ni 3HY

PycakoB Ouexcanap

cryaenT 2 kypey IHHI im. M.1O. [ToTe6n1 3HY

ABpaMeHKO AHacTacist

cryaenTka 2 kypcy IHHI im. MLIO. TTote6ni 3HY

Hayk. kep.: kanu. Texs. Hayk , gou. kad. [IEOII Manigina €.A.

JOCILZKEHHA E@EKTUBHOCTI KOMBIHOBAHOTI'O I'VTYIIHUKA
JJIA BHU/KEHHA AEPOAUMHAMIYHOTI'O IIYMY

3a pgaHuMu  (OHAY COLIAJIBHOIO  CTpPaxXyBaHHA 3arajbHa  KUIbKICTb
BCTAHOBJIEHUX [1arHO31B Mpo(deciiiHuX 3axBoproBaHb 3a 9 micsamiB 2021 poky no
VYxpaini — 5493 giarno3u. Y cTpykTypi npodeciiiHuX 3aXBOPIOBaHb TPETE MiCIle 3a
miarHo3amu pog3axBOprOBaHb B YKpaiHi 3aiiMatoTh XBopoou ciryxy — 22,9 % [1].

[linBuiieHnA piBEHBb MIYMYy MPU3BOJIUTH HE JIUIIE 0 MATOJIOTIYHOTO CTaHy
CIIyXOBOI'O OpraHy Ta WOTro BTOMI, aje JI0 3HMIKCHHS Ipale3JaTHOCTI, ITiBUIICHHS
pucky mpodeciiiHUX 3aXBOPIOBaHb, TMOTIPIICHHS (I3UYHOTO CTaHy JIFOJAWHHU.
[linBuiieHnii piBEHb IIYMY TaKOXX MPHU3BOAUTH JI0 3HUKEHHS UYTHOCTI Ha
BUPOOHUIITBI, 110 HE JI03BOJISIE pO30OMPATH MOBY Ta 3BYKOBI CUTHAIIM M1 9ac BEJICHHS
TexHosoriyHoro mpoiiecy [2]. Taki oOCTaBUHM TPU3BOJAATH 1O IIJIBHUINCHHS PIBHS
TPaBMYBaHHS B BUPOOHUYHMX YMOBaXx.

TakuM YMHHOM, MIABUIIEHUI pIBEHb IWIYMy Y BHUPOOHMUOMY IMIPOIEC] €
aKTyaJbHOIO MPOOJIEMOIO, IKY HEOOX1THO BUPIIIYBATH LUISIXOM pO3pOOKH 3aXO0/iB Ta
3ac001B MO 3HWKEHHIO LIyMY 11 Yac BEACHHS TEXHOJOTTYHOTO MPOLECY.

OmHMM 3 TOJOBHHUX JDKEpenl IIyMy, H[0 JIIOTh B YMOBaxX BHPOOHUYOTO
OiOpPUEMCTBA, € TOBITPSHI Ta Ta30Bl TPakTH, TATOAYTTEBE OOJIaIHAHHA,
ra3opo3noJUIbHI CTaHIil Ta 1H. Bigomo, mo ocnabieHHs UIyMy MOBITPOIPOBOIIB
J0CATAIOTh TUIABHICTIO PYXY MOBITPSIHOTO MOTOKY, IJIABHUMU MEePEX0oJaMH y MICIISIX
3MIHIOBaHHSl HampsIMKy TpyOONpoOBOAY, 3aCTOCYBaHHSM IIIYIIHUKIB. [IymrHuku
ITyMy MarOTh PI3HOMAaHITHI KOHCTPYKIIil 3 BUKOPUCTAHHSAM €(EKTIB MOTJIMHAHHS Ta
BiJIOUTTS, @ TAKOXK BIUTMBY Ha JKEPETIO 3BYKY.

HaiiGinpmr  epexTuBHUMHM METOJaMU TacCiHHS IIyMy B Ta30Xojax €
BUKOPUCTAHHS:  aKTUBHUX abo  abcopOmiitHux (i3  3BYKOIOTJIMHATLHUMU
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BOJIOKHUCTUMHU  OOJIMIIOBAILHUMHU ~MaTepiajlaMid) 1 PpPEaKTUBHUX PE30HAHCHHUX
[IYIIHUKIB [3,4].

OaHuM 13 crmoco0iB BUPIIIEHHS TMOCTABICHOTO 3aBJAHHSA € MEPETBOPEHHS
3BYKOBOI €Heprii XBWJIb Ha TEIUIOBY eHeprito. [1i/1 yac BUKOPUCTaHHS TaKOTO CIIOCO0Y
3HIDKEHHS IIyMY, TS 301IbIIeHHS €()eKTUBHOCTI MOTJIMHAHHS JIOUIIBHO 3aCTOCYBATH
ABUIIE JIOKaJIbHOTO pe3oHaHcy. [pyruii cmoci6 3aBOayae  3acTOCYBaHHS
3BYKOTIOTJIMHAJIBHOTO OOJIMIIOBAHHS ra30X0/y (AKTUBHUX TJIYIIHUKIB).

[Tig vac mocmimkeHHs e(hEeKTUBHOCTI KOMOIHOBAHOTO TITYIITHUKA BUMIPIOBAHHSI
IyMy MpoBojuiack O TpyoompoBoay Ha Biacrani 0,20 m. B sxocti mxepena
IIYMYy BUKOPHUCTOBYETHCS BIAIICHTPOBUI BeHTUIsITOp THIy BP 160-18-3,5.

bynu pociimkeHi HACTyMHI KOHCTPYKLIi TUIYIIHMKIB: B MEpHIoMy OJoIi B
CepeauH1 PO3MilleH] 2 psiiu MIACTHH Hia KyToM 90° 10 0oCi MOBITPOBOAY; B IPYTrOMY
PO3MIIICHO 2 psU IJIACTHH i KyToM 60° 10 oci TpyOOonmpoBoay; B TPEThOMY OJIO0LI1
PO3MIIIEHO 3 psv TUIACTHH M1l KyToM 60° 10 oci TpyOOmpoBOYy MpH BIACTaHI MIXK
psnamu 1/2 giamerpa TIyIIHUKA; B YETBEPTOMY OJIOLI PO3MIIIEHO 3 PsAM IIACTHH
mig kyrom 60° 10 oci TpyOompoBOAy Mpu BiJcTaHI MiX psgamu 1/3 miamerpa
[IIyIIHUKA. 3a pe3yJibTaTaMHu JOCIIKEHb OyJI0 BCTAaHOBJICHO, IO HANMEHIIMIA
PIBEHb a€POIMHAMIYHOIO IITyMY CIIOCTEPIrae€ThCs MPU BUKOPUCTaH1 OyioKa 3.

Jlami mpoBOJIMIIOCH JOCIIKEHHS BIUIMBY BIACTaHI MDK IUTACTHHAMHM, SKi
BCTAHOBJICHO B CEpEUHY TJYIIHHUKA Ha aKyCTUYHY €(QEKTUBHICTh MPHUCTPOIO.
BianoBinHO 10 pe3ysbTaTiB JOCITIIKEHHS, HAUOUIbIIY aKyCTHUHY €(DEKTUBHICTh MaB
0JIOK, B IKOMY BIJCTaHb MDX psAJaMU IUIACTUH CTAHOBHUTH 1/2 niameTpa riIylIHUKA.
HaliOinpiie 3HWKEHHA pIBHS IIyMy crocTepiraerbest npu vactoTi o 1000 ', s
30UTbIIEHHSI €(PEKTUBHOCTI TIYIIHUKA BUKOPUCTOBYEMO OOpOOKY BHYTPIIIHIX CTIH
TIIyIIHAKA 3BYKOMOTJIMHAIBHUM MaTepiajioM TOBIIMHOIO 5 MM. ExcnepuMeHTanbHi
JaHl, 10 BUKOPUCTAHHS 3BYKOIOMNIMHAJIBHOTO MaTepialy J03BOJUTH 30UIBIIUTH
aKyCTUYHY e(DEeKTHUBHICTH IymHuKa Ounbiie HiXK 19 % B miamazoni yactot 63-2000
I

TakuM 9uHOM, ISl TaCiHHSA aepOAWHAMIYHOIO IIIYMY B Jliarla30HI HU3bKUX
Y4acTOT JOIIJILHO BCTAHOBIIIOBATH CHUCTEMY TUIYITHHUKIB, SIKA CYMICHO BUKOPHUCTOBYE
aKTUBHUI METO/]I 1 METOJI PE30HAHCHOTO TACIHHS IIyMY;

Jliteparypa
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Kousecnuk I'anna

cryaenTka 5 kypcy IHHI im. MLIO. Tlore6ni 3HY

JlooyHenn BaJjiepis

crynentka 2 kypcy IHHI im. M.YO. [Tote6ni 3HY

ABpaMeHKO0 AHacTacist

crynentka 2 kypcy IHHI im. M.YO. [ToTebni 3HY

Hayk. kep.: kana. TexH. Hayk , go11. kad. [IEOIT Manigina €.A.

MOHITOPHUHI" YMOB ITPAIIl B MAPTEHIBCBKOMY BUPOBHUIITBI

AHani3 piBHA TpaBMyBaHHS Ha MIANPUEMCTBAX YKpaiHM TI0Ka3aB, IO
MeTanypriiHa raiy3b 3aiiMae 6 Miclle 3a KUIBKICTIO HEUIaCHUX BHUMAJAKIB 3
poOiTHHKaMu, sKi BigOymucs Ha BUpoOHUITBI [1]. BecTtanosnero, mo npubimsHo 52
% pOOITHUKIB METATYPTiHHUX MIAMPUEMCTB MPAIIOIOTh B HECHPHUSATIMBUX yMOBaX
npati. OIHUM 3 METATYPTIMHUX MEPEAUTIB € MapTeHIBChbKe BUPOOHUIITBO. ChOTrOJHI
JUIIe TPU KpaiHM JO0C1 BUKOPUCTOBYIOTH MApTEHIBCHKHUI CIOCIO BHUIUIABKU CTaJIi:
VYkpaina, pocis 1 [His.

AHami3 TEXHOJIOTiI MpoIeCcy OTPUMAaHHS CTajli B MAapTEHIBCHKUX Ie€uYax
MOKa3aB, II0 MPU BUIUIABII CTaldl B 1€Xy BHUHHUKAIOTh IIKIJIMBI 1 HeOe3NneuH1
BUPOOHUY1 (PaKTOPH, sIKI CYTTEBO BIUIMBAIOTh HA YMOBH Tpalli poOiTHUKIB. [{o yucia
TakuX (PaKTOPiB HaJeKaTh TEIJIOBI 1 CBITJIIOBI BUIPOMIHIOBaHHS, BUIIJICHHS THITY 1
ragy B BHUPOOHMYE MPUMIIIEHHS, IIyM 1 BIOpamis, eJeKTpoHeOe3neKa,
MOXKEe)KOHEOe3MeKa.

OCHOBHMMH JKEpeTaMH TEIUIOBOTO BUIIPOMIHIOBAHHSI Y PO3TMBHOMY HPOJIBHOTI
€ plJKa CTaJlb 1 IUIaK, HarpiTi HOBEPXHI1 NeYi, KOBIII, BUJIMBHUII 1 TOMY HO110HE.

Pazom 3 TCIUIOBHNPOMIHIOBAaHHSM BiJl TapsSYUX TIOBEPXOHb HAIAXOIWTH
KOHBEKI[IWHUNA HarpiB TMOBITPS, IO MIABUILYE TEMIEpaTypy B NPUMIIICHHSX.
MakcumanbHa 1HTEHCUBHICTh 1H(PAYEPBOHOTO BUMPOMIHIOBAHHA 1 HaWOUIbINA
TeMIIepaTypa MOBITPS CIIOCTEPIralOThCsl B PO3TUBHOMY IPOJIbOTI MPU BUITYCKY CTall
(mo 10 xBt/m? i >40°C). Cnekrp BUIIPOMIHIOBaHHS PiIKMX HPOAYKTIB ILIABKH
MICTUTh BUAUMI 1 1H(padepBOHI TPOMEHI. MakCHMyM BUIIPOMIHIOBAHHSI JJOBOJIUTHCSA
Ha 1H(payepBOHI MPOMEHI 3 TOBKUHOIO XBUJIl OJM3bKO 1,6 MKM, IO MatOTh CEPEIHIO
IPOHUKAIOYY 3/IaTHICTh B TKAHUHAX OpPTaHi3My.

JlxepenaMy BHUIPOMIHIOBaHHSI TaKOX € (pakesl MOoJiyM's, Harpita 10 BHUCOKOIi
TEMIIepaTypyu BOTHETPUMBKA (yTepOBKA BHYTPIUIHBOTO MPOCTOPY M€Yl 1 MOBEPXHS
PO3IUIABICHOT0 METaly 1 MIJaKy, BIUIUB SIKUX MPOSBISIETHCS NP BIAKPUTUX BIKHAX
rneul.

OpgnuMm 31 WKIMBUX (AKTOPIB MapTEHIBCBKOIO BUPOOHUIITBA € TMHJI.
[IpoHwKaroun B OpPraHi3M IMPHU MOAMUXY, YEpPe3 MOPH IIKIPH, IMAJ MOKE BUKIUKATH
pi3HI TpodeciiiHl 3axBOpIOBaHHA. MapTEHIBCHKUI MW BIHOCUTHCS 1O MUY
HEOpPraHIYHOTO TMOXOo/KeHHsA. Jlo 11 ckiamy BXOIATH 3alli30, XpPOM, HIKENb,
Maprasenb, Mijib. [{i peuoBrUHU, 3a7€KHO BiJl KOHIEHTpAIlil, MOXYTh BIIMBATH Ha
OpraHi3M MpaIorvoro.

VY mnoBiTpss poO0Y0i 30HHM TOMANAOTh HACTYIHI razomnofioHi pedoBunu: CO,
SO2, NO 1 1. Kap6on (II) okcua € mpoayKTOM HETOBHOTO 3TOPSHHS TanuBa abo
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YTBOPIOETHCS B pe3ynbTaTi (i3UKO-XIMIYHMX peakuiii y mnporeci miaBku. CO
HAAXOAUTh B OpraHi3M JIOAWHM 4Yepe3 AuXalibHI UUIAXu. Yepe3 YTBOpPEHHS
KapOOKCUTeMOTJI001HY PI3KO 3HMKYEThCS 34aTHICTh KPOB1 MEPEHOCHUTHU KHUCEHB JI0
TKaHWH, MOK€ HACTaTU KUCHEBE rOJIOAyBaHHS. ['OJJOBHMM YMHOM, II€ BIUIMBA€E Ha
GyHKIIT HEeHTpaibHOI HEpBOBOi cucTteMu. CipyaHMil aHTIAPU] Ma€ JIpaTiBHY IiiO.
ITpu KoHTaKTI 3 G10JIOTIYHUMHU OpraHaMH BiH BUKJIMKAE 3aMaJIbHY PEaKIIII0, IPUIOMY
B MIEPIILy YEepry CTPaXAAa0Th OpraHi MOJIMXYy, IIKipa i CIM30B1 0O0JIOHKH OKa.

Hitporen (II) okcua monagae B opradizM uepes AuXalbHI MIISTXU W YTBOPIOE B
KpOB1 METreMoryio0iH. Y poOITHUKIB MOKe BUHUKHYTH Kalllelb, 33/1yXa, 3aJAUIIKa. Y
BOXKHUX BHIIAQJIKAX MOXE PO3BUTHUCS HaOpsK JereHiB. CHoOCTepiraloTbCs TaKOX
TOJIOBHI 00JT1, cepiieBa cladiCTh.

kianuBUi BIUTUB IIyMY BHPAXAETHCS B MOPYIICHH] QYHKIT CIyXy i 3MiHaX
HEPBOBOI CUCTEMH B pe3ysbTaTi ii nmepeHanpyru. Pobora B yMOBax CHIIBHOTO IIyMY
MOXX€ BHUKIMKATH TOJIOBHMA OUIb, 3allaMOpPOYEHHS, OCHabJieHHs yBaru Jo
HaBKOJIMIIHBOTO OTOYEHHS, HEPIAKO 3HUXKYE TOCTPOTY CIHPHUMHSITTIO CHUTHAJIB.
OcobnuBy HeOe3neka sBIg€ COOOI0 CHIJIBHUN BIUIMB IIyMYy ¥ BiOparlii, sike MOXe
OPUBECTH JIO 3aXBOPIOBAaHb CEPLEBO-CYJAMHHOI CHCTEMH, pPO3IIMPEHHIO BEH,
3aXBOPIOBAHHIO TJICUOBUX CYIJIO0IB 1 JI0 1HIIIUX TOPYIIICHb.

Bianosinno no IlpaBwiam ynamTyBaHHS €JIEKTPOYCTAHOBOK MPUMIIICHHS
MapTEHIBCHKOTO IIeXy MO HeOe3Mell ypaXeHHs CTPyMOM MOJUISIOTh HACTYITHUM
YHUHOM:

- TIYHIA Ta PO3JMBHUM TMPOJBOTH - OCOOJMBO HebOe3neyHl (BHCOKa
TeMIlepaTypa MOBITPsl, CTPYMONPOBITHUIN MU, CTPYMOIIPOBIHA MIAJIOTA);
- MIKCEpHE BIJJUIEHHS - O0COOJIMBO HeOe3leuHe (BUCOKA TeMIleparypa

MOBITPS,, CTPYMOINPOBIJIHA MIJJIOTa);

- IPUMILLEHHS Fa3004YMUCTKHU — 0€3 MIJIBUILEHOT HEOE3MEKH.

MapTeHiBCbKUIT 11€X OCHAIEHO BEJIMWKOK KUIBKICTIO EJIEKTPONPHUIIaIiB,
€JICKTPOJIBUTYHIB. Y 116Xy BHUKOPHUCTOBYETHCS PI3HOMAHITHE €JIEKTPOOOJIaTHAHHS:
3aJIMBAJIbHI 1 PO3JIMBHI KPaHU, 3aBAJIOYHI MAIIMHU, ITUTH YIIPABIIHHS TEXHOJOTTYHUM
IPOLIECOM, JIOTIOMIXKHE O0JIaHAHHS 110 XOIy TEXHOJIOTIYHOTO MPOIIECY Ta 1H.

VY MmapTeHiBChKOMY IIeXy € HeOe3leka BUHMKHEHHS TOXKEXKI 4epe3 HasBHICTh
rOpIOYMX Ta3iB, TOPIOYMX PITWH, PIAKOTO MeTany 1 nuiaky. ToMmy Tpeba BKMBATU
3aXO0/1B MO0 MOTMEPEHKEHHS MOXKEKOHEOS3MEUHUX CUTYaIlli.

Y poboTi mo momepeKEHHIO TOXKEXK TOJIOBHUM HAIMPSIMKOM € TIOXKEXKHA
npodilaKTUKa - CUCTEMa JIEPKABHUX Ta TPOMAJICBKUX 3aXOJiB, 110 MPOBOASATHCS 3
METOI0 TIOTIepPEKEHHS TI0YKEeX, CTBOPEHHSI YMOB IS €BaKyallii JI0JIel 3 Mmamarodnx
OyJiBesb 1 IBUIKOTO TaCiHHS MOKEXK.

[Toxxexi, 110 BiIOyBatOThCSl HA TEPUTOPIi TPOMHUCTOBUX MIANPUEMCTB, MOXKYTh
OXONUTH BEJMKI TUIONI, MIBUAKO TMOIIMPIOBATUCSA TiJ €0 BITPY, MNPOHUKATU
BcepeanHy OyaiBenb. ToMy noTpuMaHHS HEOOXITHUX BUMOT, ITIO0 CTOCYIOTHCS 3MICTY
TEPUTOPIi, € BAKIMBOIO CKJIaJ0BOI0 YACTHHOIO 3arajibHOI CUCTEMH MPOTUIIOKEKHOTO
3aXHCTY BCHOTO MIANPHEMCTBA, 1 OKPEMOTO TEXY.
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Jlirepatypa

1. doun COLIAJILHOTO CTpaxyBaHHS. URL:
http://www.fssu.gov.ua/fse/control/sum/uk/index.

MixaiisnioB [lennc

marictpant 1 kypcy IHHI im. FO.M.IloTe6ni

Auenko Anapiit

marictpanT 1 kypcy IHHI im. FO.M.I1oTeOH1

KoBauab Bacuib

ctyneHT 2 kypey (ckopoueroro) IHHI im. FO.M.IToTe6Hi
Hayk. kep.: xana. TexH. Hayk, nou. bemokons K.B.

MPOEKT CUCTEMHU OUUCTKU ACIIIPAIIMHUX I'A3IB IUBAPHOI'O
ABOPY JTOMEHHOTI O HEXY

MeTta 1OMEHHOTO BUPOOHHUIITBA MOJISITa€ B 3700yTTI YaBYHY 13 3aJi3HSKY
IUISAXOM iX MepepoOKu B JOMEHHUX nedax. OCHOBHMM MPOAYKT JTOMEHHOIO MPOIECY
- YaByH IMpsMy€ B CTaJleIJIaBWIbHI nedi. JJOMEHHMM @POLECOM € CYKYIHICTh
MEXaHIYHUX, (I3UYHUX SBUII, 0 NPOTIKAIOTH B TMPAIIOIOYIM JOMEHHINA Tedi.
JIoMeHHMII 1eX BKJIIOYA€ JIOMEHl TMedYl, BIJAUICHHS MNpUAMaIbHUX OYHKEpIB
(OyHKepHY ecTakaay), CUCTEMY MOJayl IMUXTH JO 3aBaHTAXYBAJIbHOI'O MPHCTPOIO
neyl, JUBApHUM [Bip, MOBITpOHArpiBadl 3 ra3onpoBOJAMH, CUCTEMY Ta300UYHCTKH,
BIJUIUUICHHS PO3JMBAHHS YaBYHY, CKJIaJl XOJIOJHOTO YaBYHY, CHCTEMY MPHUIOMEHHOI
IPaHyJSLIT UTaKy, @ TAKOX BIJUICHHS] IPUTOTYBaHHS BOTHETPUBKUX Mac 1 PEMOHTY
YaBYHOBO3HUX KOBIIIB 1 HOBITPOYBHY CTaHIIIIO.

JlomeHHMIT TIpoliec € BIIHOBHHMM TMPOIECOM, OCKIIBKA MOTO CYTh TOJISITAE y
BIJIHOBJICHHI OKCHJIIB 3aJli3a g0 MeTany. CHpPOBHHOIO JIOMEHHOI TUIABKH € TaJIMBO,
3aJIi3H1 1 MapraHieBi pyz[H 1 urocu. [1anuBoM 1151 TOMEHHOT TUTABKU CITYKHUTh KOKC,
10 OTPUMYETHCS 3 KaM'SHOTO BYTi/LIs. Moro pois mossrae B 3a6e3nederHi npouecy
NaJIMBOM 1 BIAHOBHOIO eHepriero. KpiM TOro, KOKC poO3Myllye CTOBH HIMXTOBHUX
MaTepiajiB 1 MOJETLIY€e TPOXOHKEHHS ra30BOro MOTOKY B IMIMXTI JOMEHHOI Meyi.

PoGoTta momeHHOrOo BUPOOHMIITBA TOB'SI3aHA 3 BUIUICHHSM Ta3iB, IO MICTATH
MW 1 pi3HI Ta30M0A10HI KOMIIOHEHTH, 110 IIKIJJIMBO JIIIOTh HAa OPTaHI3M JIIOAUHHU.
JIuBapHUil ABIp JOMEHHOI Medl € JHKEPeJOM HEOPTraHi30BAaHOTO MHJIOYTBOPEHHS
JOMEHHOTO BHPOOHMIITBA. 3alWJI€Hl ra3d Ha JMBApHOMY JBOpl BUIUISIOTHCS, B
OCHOBHOMY, y YaBYHHHX 1 LIJAaKOBUX JIbOTOK, >KOJIOOIB 3JIMBYy YaBYHY 1 HIUIAKY,
YaBYHOBO3HUX 1 IUIAKOBO3HUX KOBIIIB. MakcuManbHa KUIBKICTh MWy 1 Tra3iB
BUJUISETHCS 1]l 4Yac BHUIYCKIB YaBYHY 1 LUIaKy. 3arajibHE BUJJICHHS MHIY 3
MmoBepxHi k010018 1 kKoBmIiB ckianae 400-700 r/t yaByny. CepenHsi KOHIICHTpAIIS
nuily B mepiox Bumycky ckinagae 150-1500 mr/m3. MakcuMmanbHi KOHLEHTpaLii
CIIOCTEPITraloThCsl HAJl TOJOBHUM JKOJO0OOM 1 KOBIIOM JUIsi 4YaByHY. YCEpeIHEHa
KOHIIEHTpALisl KTy, II0 BUIUISACTECS Ha IMBApHOMY IBODi, - 4 /M3 [1-4].

3 METOI0 3HIKEHHS BUKHIIB IIKIJJTMBUX PEYOBUH B aTMOc(hepy BiJl TUBAPHOTO
JIBOpY 1 TMOJNINIIEHHS YMOB TMpaill Ha JOMEHHIM medi po3pobiieHa cucreMa
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YIIOBJIIOBAHHS 1 OYMINEHHS rasiB, IO Iepeadadae yKpPUTTA >KOJIOOIB, MO SKUX
PYXa€ThCs YaBYH 1 IUTAK TIPU 1X BHUITYCKY, BiICMOKTYBaHHs ra3iB BiJf HUX, a TaKOX
Bl JIbOTOK Ta CKiMMepiB. OUHIEHHS NUIOra30BUX BUKHIIB MPOMOHYETHCS
BUKOHYBaTH pykaBHOMYy inbTpi DPIP-5700. PykaBHuit ¢iunbtp mpairoe 3
GITbTpYBaIbHUMH  pYKaBaMHU BHUTOTOBJICHUMH 3 TMOJIIE(QIpHOTO IrJIONPOOMBHOTO
MOJIOTHA 3 KapKacoM 3 (pijJaMeHTHHX HUTOK. TpHBamicTh mepioay (QpiabTpyBaHHS MiX
JIBOMa pEereHepauisiMi t ~37x6.37cex. EQEKTHBHICTH pykaBHOTO (inkTpy, mHpH

NpUIHATIH 3anMIIKOBiM 3amuineHocTti rasy z; = 20 mr/m®, ckmagae n = 99,5 %.
Ounienuii raz 3 QUIBTPY MO 3arajJbHOMYy Ta30XoAy MpsMYy€e€ B PO3MOIUIbUUIN
KOJIGKTOp 1 MOTIM J0 JUMOCOCIB. 3a pe3yJbTaTaMH aepOJUHAMIYHOTO PO3PaXYHKY
ra30BOTO TPAKTy CUCTEMU Ta3004HINCHHS, Omip skoro ckias 3,66 klla, Bubpano nBa
numococa tuma JJH-26x2.

Jlireparypa

1. Tumonun A.C. MHxkeHepHO-3Konornueckuid crnpaBounuk. T. 1. Kanyra:
N3narensctBo H. boukapesoii, 2003. 917 c.

2. AmueB I''M. TexHuka mbUICyJaBIMBAHUS U OYUCTKH MPOMBIIUICHHBIX
ra3zoB: Cnpas. uza. M.: Meramnyprus, 1986. 544 c.

3. Crapk C.b. T'a3ooumcTtHble  ammapaThl M  YCTAaHOBKM  Ha
MeTaJTyprudeckoM mpousBoacTBe. M.: Meramnyprus, 1990. 400 c.

4, Henucop C.W. VinaBnuBaHwe W yTWIM3AlMS TbUIEH U Tra3oB: YueOH.

noco6wue K.: Beicmas mx., 1992. 333 c.

Mopo3osa /lana
crynentka 2 kypcy IHHI im. FO.M.IToTe6Hi
Hayk. kep.: kana. TexH. Hayk, nou. PymsHues B.P.

BIIVIMB BUJOBYTKY CJIAHLOEBOI'O I'A3Y HA JOBKIJIJVIA

CnanneBuii Ta3 — 1€ MPUPOJHUNA Ta3, SKUM BHUIOOYBAETHCS 31 CIIAHIIEBUX
CBEPJIOBHH, a caMe 3 6aratoi razoM Tipcbkoi mopoau — ciadio. [lep 3a Bee, ciia
posibpartucs, 1o came 3 cebe TpeaAcTaBiIse TOW caMUW CIIaHeIb, 3 SKOTO
BUI00yBaeThes ra3. CnaHelp — 1€ TyKe MmommpeHa Gopma 0caaoBoi MOPOJH, sKa
3yCTpIYAa€eThCsl MPAKTUYHO IO BChbOMY CBITY. JlaHa mopoma QopMyeTbcsi 3 MICKY,
OpyAy, TNIMHU Ta THIIMX JPIOHUX YACTUHOK MIHEPAJIiB TaKUX K KBapll. 3roJ0M, 1aHa
CyMIlll OCI1Ia€ Ta CUJIbHO CTUCKAEThCS YTBOPIOIOYM TMOKJIAJAM CIAHII0. AHaII3yIOUu
CHOTOJIHIIIHIO CUTYallll0 3 BUJIOOYTKOM MPUPOAHUX BYTJIEBOJHIB, CJIiJI 3a3HAYMUTH,
10 3arajibHa KprBa B CBITI Miluia Ha craj. [le moscHioeThes 6araTbMa MpUYUHAMM.
OpHi€ro 3 HUX € 3MEHIIICHHS YKCJIa HOBUX POJIOBHUII KOPHCHHUX KOIMAIWH. Takuid cra
OyJe CrocTepiraTuch 10 THX Mip, MOKU He Oyje BUPIIICHO BCiX MPOOJIEMHHX MMUTaHb,
MOB'A3aHUX 3 BUJAOOYTKOM HEKOHBEHIIIMHUX EHEPreTUYHUX pecypciB (30Kpema
CJIAHLIEBOTO Ta3y).
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Sk 1 mpu 6araTthboX 1HIIMX METOJAX BHIOOYTKY KOPUCHUX KOTMAIMH, TEXHOJIOT1s
BUJOOYTKY CIIaHIIEBOTO Ta3y CKJIAJA€TbCs 3 JIEKUIbKOX HAaWBAXKJIMBILIMX €TalliB:
pO3BifKa, OypiHHS Mepeki CBEPIJIOBUH, BCTAHOBJICHHS YCTaTKyBaHHS HJid 300py
razy, CTBOPEHHS TIJApaBIIYHUX pO3PHUBIB, 30ip Ta COPTYBaHHSI OTPUMaHUX 31
CBEP/UIOBHH MPOAYKTIB.

Tema ekonoriyHoi HeOe3meku Mpu BUIOOYTKY CIAHIIEBOTO Ta3y cTaja
IpeAMETOM CIOpY OCTaHHiX yaciB. [IpupoaHuii ra3 — e nepur 3a Bce MeTaH, KUl €
JDKEpeNioM MapHUKOBOTO edekTy. Jleski KpUTHKH CTBEPKYIOTh, IO KIIBKICTH
CaMOBUIbHO BHUBUIBHEHOTO METaHy, NPH TaKOMy BHAOOYTKY BHILE, HIK NpU
3BUUaiHIA 100uyi. ['iIpaBiaiuHuil po3pUB TaKOX MiAMaBCA KpUTHI. J{esKi KaXyTb,
0 XIMIKAaTH, SKI BUKOPUCTOBYIOTHCS TMPHU TIAPABIIYHOMY PO3PHUBI, 3a0pyIHIOIOTH
rpynToBi Boau. [loku 110, 1 cynepeyuka TpUBae, sIK 1 BUAOOYTOK ra3y BiacHe. OTxe,
MU MOXEMO JIMTH BHUCHOBKY, IIO BHAOOYTOK CIAHIIEBOTO a3y € HEOOXITHHM, aie
Ma€ [E€BHI HEraTUBHI HACIIIKH.

Jliteparypa

1. Pynpko I'. HaykoBi Ta METOAMYHI OCHOBH OIIIHKH MEPCIEKTUBHUX PECYPCIB
cianieBoro razy / Pynsko I'., JlountokoB B., I'purine B. // T'eonor Ykpainu. — 2011.
2. KpuByns C.B. K Bompocy wu3yueHus OCOOCHHOCTEH OCBOCHHUS
HETPaJUMIIMOHHBIX PECYPCOB ra3a B cBeTe coBpeMeHHbIX TexHosoruii / C.B. Kpusyns,
M.I. ®uxk, H.I. Kamanos // IlutanHss po3BUTKY Ia30BOI MPOMHCIOBOCTI YKpaiHU. —

2011.
3. Haykowii caiiT Termin.in.ua.

Capuenko Karepuna
crynentka 1 kypcy IHHI im. FO.M.IloTe6ni
Hayxk. xep.: kanz. TexH. Hayk, nou. benokons K.B.

HEBE3INEYHI METEOPOJIOT'TUHI SIBUILA B YKPAIHI SIK HACJIJOK
3MIH KIIIMATY

YHpoIoBK OCTaHHBOTO JecATUpiYYs B YKpaiHi 3adikcyBanmu wmaixe 240
BUIAJKIB BHHMKHEHHS KaTacTpO(MIUHUX NPUPOAHUX SIBUI] METEOPOJIOTTYHOIO
MOXO/KEHHS, 10 3aBJajyd 3HAYHMX MarepialbHuX 30uTKiB. Hebe3neuHi
METEOPOJIOTIYHI SBUILA, 1110 MAIOTh MiCIle B YKpaiHi:

. cuibHi 31uBHU (KapnaTceki ropu);

. rpaj (Ha Bciid TepuTopii YKpainu);

. CUJIbHA CIIeKa (CTEMoBa 30HA);

. CYXOBIi, TOCyXH (CTemoBa Ta CXiJHa JIICOCTENOBAa 30HN);
. yparaHu, IIKBaJid, cMepui (O1IbIlIa YacTUHA TEPUTOPID);
. nuyoBi Oypi (MBASHHUH CXiJl CTEMOBOT 30HM);

. CWJIbHI TyMaHH (ITIBACHHHUM CX1]] CTETIOBOI 30HHU);

. CWJIBHI 3aMeTUIl (TIIBIEHHUHN CX1J] CTETIOBOI 30HN);

. cHirosi 3anocu (Kapmarn);
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. 3HAYHI 0eel (CTenoBa 30Ha);

. cupHUM Mopo3 (tiBHIY [losmicest Ta cxif J1iCOCTENOBOI 30HN).

CMepu — 1€ CWIbHHMM aTMOC(EpHHI BUXOp, SKUH OMYCKAEThCS 3 OCHOBH
Ky4acTo-JI0IIOBOT XMapH Yy BUIJIAAI TEMHOI BOPOHKM YW Xxo000Ta (yacTiiie
JNEKUTbKOX) 1 Ma€ BEPTHKAJIbHY BiCh, HEBCJIMKHUM IOMEPEUYHUM MEPETHH 1 IyKe
HU3BKHUM THCK Yy CBOil IEHTPAJIbHIN YaCTHHI.

Cmepu — oaHe 3 HaifHeOe3mewHimmMX armocepHux  sBuml. Bin
CYIIPOBOJIKYETHCS TPO3010, JOIIEM, TPAZOM 1, SIKIIO JOCSTa€ MOBEPXHI 3€MIIi, Mailke
3aB)KJM HAHOCUTH KaTacTpo(iuHi pyHHyBaHHS.

CMmepui B YKpaiHl OCTaHHIM 4acOM CIIOCTEPIraroThCsl BCE YACTIIIE, TEPEBAKHO
BJIITKY B CTEIIOBUX pailoHax MiBAHA Jep>KaBH, 1HOJI BUHUKaIOTH Ha [lomicci.

Yparan — 11e BiTep BEJIUKOi MIBUAKOCTI, moHaA 30 m/c, IKUil BOJIO/IE€ BEIUKOIO
MOTYXHICTIO 1 TPUBA€ JIOCUTHh JOBrO. YparaHHi W IITOPMOBI BITPH B3UMKY YacTO
IIPOBOKYIOTh BUHUKHEHHS CHITOBOI Oypi.

VYparan OyBae Ha OUIBIIOCTI TepUTOPii YKpaiHU Maike MIOPIYHO, YacTille Ha
HonOaci ta Kapnarax. [lIkBaiin MOXyTh BUHUKATH y OyAb-SKUX MICHIAX YKpaiHu, ajie
HalyacTille MKBaau OyBalOTh y CTEMOBIH, JiicocTenoBii 30H1 Ta [lomicci.

CMepul ¥ yparand BUHUKAIOTh Yepe3 3ITKHEHHS TEIUIUX 1 XOJIOJHUX
MOBITPSIHUX Mac, TOMY 3 MiABUIICHHSM TemmepaTypu CBITOBOro okeaHy oOcsr
BOJISTHOT 1Mapu B aTMocdepi 301IbIIYETHCS 1 1€ CIPUYUHIOE 30UTBIIEHHS X KUTBKOCTI.

ITnio Bi Oypi — 11e atmMocdepHi sBUIIA, IO XapaKTEPU3YIOThCS IEPEHECEHHIM
ATy Ta MiCKY CUJILHUMHU Ta TPUBAIMMH BITPaMH.

[IpyuriHY BUHUKHEHHS: IOCYXH Ta CWJIbHUW BiTep. BiTep mocuimoeTsbes dyepes
30UTbLIEHHSI PI3HULI TEMIIEpaTypyd MOBITPSHUX Mac BHACHIJOK 30UIbILIECHHS
cepeaHboi TeMreparypu. [locyxa BUHHKa€e yepe3 3MiHY BUIIQJJaHHS OTa/liB.

Hacnminku: MOMIKOMKEHHS 1 3HUIICHHS POCIHMH, 3HUIICHHS POAIOYOTO IIapy
IPYHTY, 3MEHIIEHHS KUIBKOCT1 COHSYHOTO CBITJIA, 110 IOCATAE TIOBEPXHI TUTAHETH.

Crnocrepiratotbcsi B YKpaiHl IMIOPIYHO y PI3HMX palioHaX, HalyacTiime —
y CTETOBIH 30H1. Y 3UMOBO-BECHSHUI MEP10/1 Y IIEHTPAIILHUX Ta MiBJEHHUX 00JIaCTIX
VYkpainu criocTepiratoTbCsi CHiXKHO-TTUIIOB1 Oypi.

IMocyxa — 1ie TpuBanmmii 1eiUT OMajiB MPU MiJBUIIEHOMY TEMIIEPATypPHOMY
peXUMi y TEIUIMH Tepioj POKY, BHACHIIOK YOr0 BUYEPIYIOTHCS 3aracu BOJIOTH
IPYHTY 3a paXyHOK BUITIAPOBYBAHHS 1 TPAHCHIpaIIii.

[IpyurHM TOCYX: 3MIHAa B IHTEHCHBHOCTI Ta XapakKTepl BUIIAJIaHHS OIaJlIB
yepe3 3MiHy TemmepaTypu. 3MEHIICHHS MOBEPXHEBOTO BOJHOTO CTOKY, IIIO
MOB’SI3aHO 3 MOTEIUIIHHAM  (30LIBLIEHHS MPU3EMHHUX TEeMIepaTyp HOBITpS,
30UIBIIICHHS] BUMAPOBYBAHOCTI). 3MEHIIICHHSI CTOKY 1 MOMOBHEHHS MiA3€MHUX BO/I
BHACJI1I0K 3MEHIIIEHHS OIa/IiB.

IIaBoaoK — HETpUBAJIC MIBUIKE MMIABUIIEHHS BOAHOCTI P1UKH, IO YTBOPIOETHCS
MiJ 9ac 1HTEHCHBHOTO TAHCHHsI CHITY YW BWITQJIIHHS CWJIBHUX JIOIIIB 4Yepe3 3MiHYy
IHTEHCHUBHOCTI 1 XapaKTep OMa/IiB Yepe3 3MIHY TeMIIEPaTypH.

MosxnuBi pu3nky miABUIIEeHHS PiBHSA YopHoro ta A30BCbKOro MOpiB Ha
npuOepekHl TEepUTOpii TMIBACHHUX oOsacTed YKpaiHW BHACTIIOK TEPMIYHOTO
PO3IIUPEHHSI BOJIM 1 TAHEHHS JIbOJIOBUKIB Yepe3 MiABUIIICHHS TEMIIEPATypH.
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BUHUKHEHHIO HAQJA3BUYAMHUX CUTYalllil IPUPOJHOTO MOXOKEHHS B YKpaiHi, a
caMe METEOPOJIOTIYHUX, CIpHsIE HU3KA NPUPOTHUX (aKTOPIB, 30KpeMa, 0COOJIHUBOCTI
reorpadiqyHOro MOJIOKEHHsSI YKpaiHu, atrMocdepHl MPOIEeCH, HAsIBHICTh TIPCHKUX
MAaCHBIB, IIIJIBUICHb, OJMU3BKICTh MOPIB TOIIO. TakKoXX BEIUYE3HOI «PYIIIHHOIO
CUJIOI0» MIPUPOAHUX CTUXIMHHUX SIBUILl € HEPO3yMHA JIIOJICbKA MIsUIbHICTh. BHaciiok
Takoi JISUTBHOCTI KJIIMAaT Ha 3eMJli HE3BOPOTHO 3MiHIOeThesa. lle Bukimkae
«HAA3BUYANHI TIPUPOJHI SBUINA», SKI HECYTh 3HA4YHI PYWHYBaHHS Ta 3aruOerb.
PiBeHb CBITOBOTO OKeaHy MiMIMMAEThCs, W OKEaHIYHI Te4li MOXYTh 1CTOTHO
sMminuTHUCS. JIFOACTBO Oy/e 3MyIIeHe 3IMTOBXHYTHCS 3 HECTA4er0 MPICHOI BOIU Ta 3
JETpaaIi€ero CiIbChKOTOCIIOAAPCHKUX 3eMelTb Ta JIiCiB. | Bike 3apa3 1o BChbOMY CBITY
BHHHUKAE HEOOXIJHICTh aJanTyBaTHUCA OO0 3MIHH KJIIMaTy, IO B)Ke BiJIOYyBa€eThCS.
S0 MFOICTBO HE MPUITMHUTH BUCHAKYBATH Ta 3HMIYBATH PECYPCH 3eMJTI TAKHUMH
TEMITaMH, K 3apa3, MU HaWOIMKYUM YacOM OMWHUMOCS Ha MOPO31 KIIMaTHIHOL
KaTtacTpodu, KO BXE HE OMUHUIIHUCE.

Jliteparypa

1. https://ns-plus.com.ua/2019/06/04/nebezpechni-meteorologichni-
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%D1%96%D1%82.pdf

CemenoBa Ipuna

marictpantka 1 kypcy IHHI im. FO.M.IToTe6H1
Jlerkoayx Jlapis

marictpantka 1 kypcy IHHI im. FO.M.IToTe6H1

KoBauab Bacuib

ctyneHT 2 kypcey (ckopoueroro) IHHI im. FO.M.IToTe6H1
Hayxk. kep.: kanz. TexH. Hayk, nou. benokons K.B.

PO3POBKA 3AXO/IIB 3 BAPOBHUYOI CAHITAPIi Y JOMEHHOMY
IEXY

JloMeHHMI T1IeX € JDKepellaMHM  IIKIJIMBUX 1 HEOEe3MeYHUX UYUHHHUKIB
BUPOOHUYOTO TMpOLECy, SKI B TOMYy a0O IHIIOMY CTYIEHI HEraTUBHO [IIOTh abo0
MOXYTh BIAOUTHCS B MaWOyTHbOMY Ha 30pOB'T 1 3arajJlLHOMy CTaHl OpraHi3Mmy
poOOUHNX 11Xy 1 HACEICHHS.

Y nomMeHHOMY 1IeXy B pe3yJabTaTi TEXHOJOTIYHOTO Tpolecy, IIo
CYNPOBOKYEThCS ~ YTBOPEHHSM  BEIMKUX  KUIBKOCTEH  HAJAMIPHOTO  TeIlia,
iH(ppadepBOHOiI pafiaiii, myMmy, mMiy 1 Ta3iB - Bakkl ymoBu mpari. lle Hamae
PI3HOCTOPOHHIO [0 HA JIFOJIUHY, HOTO MpaIe31aTHICTh 1 MPOYKTUBHICTH TPAIIi.

[Tun BUSIBIISIE TIKITMBY J1I0 HA OPTaHi3M JIOJUHU, MOAPA3HIOYH IKIPY, 0Yi,
scHa, Byxa. [I[poHuKaiouu B OpraHi3m Mpu JAWXaHHI, TPU 3aKOBTYBaHHI 1 4epe3 MopH
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HIKIPH, THJI MOKE BUKIIMKATU Pi3HI HpodeciiiHi 3axBoproBaHHs. HasBHICTH B OBITpI
MUY, 0 MICTUTh OKCHUIW KPEMHII0, 3ai3a 1 IHIINX MiHEPAIbHUX CKJIAJ0BHUX MOXKE
BUKJIMKATH BaXKK1 3aXBOPIOBAHHS — THEBMOKOH103H [1].

Jns 3amoOiraHHs BUIAIJICHHIO 3alWJICHUX Ta3iB B IPOCTIP JMBAPHOIO JBOPY
TOJIOBHUH K0JI00 BiJl THOTKHU /IO CKIMMEPY Ha MEpioj] BUITYCKY YaBYHY HAKPUBAETHCS
3HIMHUMH YKPUTTSAMU. B KIHIIl TOJOBHOTO ’k0j00a Ha CKIMMEpl BIIOYBA€THCS
PO3AUICHHS YaByHY 1 HUIaky. ['a3u, MO yTBOpPWIMCA TpPU IIbOMY, BiAOHUPAIOTHCS
BIJICMOKTYBaHHSIM B paiioHi ckiMMepy. YaByH 1 HITaK MO TPAHCIOPTHUX >KOJI00ax
npsIMy€e Ha TOWAI0Ul JKOJIOOM Ui 4aByHy 1 nutaky. OTBOpHM IMX KOJOO0IB YKpPHUTI
PYXOMHMMH KpHIIKaMH. BiACMOKTyBaHHS Bil >K0JOOIB, II0 KOJHMBAIOTHCH,
MPOBOJIUTHCS JTBOMAa OTOPOXHUMHU OTBOpPaMH, BUKOHAHMMH B CTIHKax OTBOpY. 3
rofaloymx oJy00iB MPOAYKTH IJIABKU MOTPAIISIOTh B YaBYHOBO3HI 1 IIUIAKOBO3HI
KOBIIII.

OpaHOMY 3 OCHOBHUX 3aXOJ[IB IO TMOMEPEIKEHHIO MOMJIMBOTO OTPYEHHS
razamu, Takumu Sk MnQO,, CO, SO,, NO; Ta iH., € cBO€UacHe BHUSBJICHHS MiCIb iX
BUJIJICHHS a00 ckymueHHs. LI MicIi € ra3oHe0e3NeyHMMHU 1 TIepesik TaKuX MICIb 1
JIISTHOK CKIIQAAEThCS 3a3/1aJIeT1/Ib 1 3aTBEPXKYETHCSI TOJIOBHUM 1HKEHEPOM 3aBOJIY.

[IpamiBHUKK CcaHITapHO-TEXHIYHUX JabopaTopid 1 Ta30psTIBHI CIYXKOU
1110/1001 MO BCTAaHOBJICHOMY T'paiky KOHTPOJIIOIOThH CKJIA]l MOBITPSIHOTO CEPEOBHINA
y BCiX TrazoHe0Oe3nedyHux wicisix. [Ipu BUsIBIEHHI BUIUIEHH a00 CKYIUYEHb Tazy
HETalfHO TPHWIMAIOTh 3aXO0JW 10 TNPHUIMHEHHIO JOMYCKYy B Ta30HEOE3MedHI 30HH
Jr0JIe 1 JIoKaui3alii Jpkepesia BUIICHHS Ta3y.

HanMmipHuil mym 3aBakae nmpaBHIIbHIN Oprasizanii 1 TpOBEIEHHIO BUPOOHUYNX
MIPOILIECIB 1 HEraTUBHO MO3HAYAETHCS HA MPOAYKTUBHOCTI mpani. lIlym HeratuBHoO aie
Ha CEeplIeBO-CYANHHY 1 IICHTPAIbHY HEPBOBY CHCTEMY.

Jns 3axucty poOodux BiJ IMIYMYy CIIIy€E 3BYKOI30JI0BaTU BOYIOBaH1
OPUMIIICHHS — TIOCTU YIPABIIHHS JOMEHHOIO MI44l0, KIMHATU BIAMOYUHKY 1 T.11. J{7is
3HIDKCHHSI IIyMY arperatiB BUKOPHCTOBYIOTH 3BYKOI30JIFOIOYUN KOXKYX, SKHM
BUTOTOBJIIETHCA 3 JIUCTIB CTalll 3aBTOBIIKH 2-3 MM, B SKUX YKJIaJalOTh ab0 BecCh
arperat, ab0o WOro IIymJIA4i BY3JM, a BHYTPINIHI TOBEPXHI OOJUIIbOBYIOThH
3BYKOTIOTJIMHAIBHUMH MaTepiasiamu. 3aco00M 1HAMBITYaTbHOTO 3aXUCTY BiJl IIyMY €
BKJIQJIMIII TpOTUranaciuBi «bepymm» [2].

[limBumena TermjoBa Jis HAa  Opra”i3aM  JIFOAMHHA  IPUBOIUTH  JO
MepeHANPYKEHHS HOTO TEPMOPETYIATOPHUX (QYHKIIIH 1 MOXKE BUKIUKATH MOPYIICHHS
TerIoBoro OanaHcy opraHizmMy. Kpim TOro, pi3ke KOJMBaHHA TeMIIEpaTypu
MIPUBONTH JIO Pi3HUX MPOCTYTHUX 3aXBOPIOBAHHb.

HecripusTinuBuii BIUTMB BUCOKUX TEMIEPATYP TOBITPS TOCHUIIOETHCS JTi€I0
BUIIPOMIHIOBaHOrO Temia. [H(dpadepBOHI BUNPOMIHIOBAHHS BIUIMBAlOTH HA
GyHKI[IOHATBHUNA CTaH JIIOJUHU, WOr0 IIEHTpaJbHy HEPBOBY CHCTEMY, CEpIIEBO-
cynuHHy cuctemy. [lpu TpuBasiomy mnepeOyBaHHI JIOAMHU B 30H1 1H(PAYEPBOHOTO
BUTIPOMIHIOBAHHS, SIK 1 TIPU CUCTEMATUYHIN A1 BUCOKOT TEMIEPATypH, BiIOYBAETHCS
MOPYIICHHSI BOJIHO-COJBLOBOTO OanaHCy, SIKWM BUKIUKAE TaK 3BaHy CYIOPOXKHY
xBOpoOy. IlopymienHs TemioBoro OajaHCy BHKJIMKAE 3aXBOPIOBAHHSA, 3BaHE
TEILUIOBOIO TIIOTEpMi€ro abo meperpisom [3].

3axuct BiA 1H(PAYEPBOHOTO BUMPOMIHIOBAHHS JOCATAETHCS TEIIO130JISIIIEI0
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rapsyux MOBEPXOHb, €KPAaHYBAHHSM JIKEpeJ BUIPOMIHIOBAHHSA 1 POOOUYMX MICIIb,
3aCTOCYBaHHSIM IOBITPSHOTO AyIIyBaHHA. JJi 3aXUCTy TOPHOBOTO BiJ TEIIOBOTO
BUIPOMIHIOBaHHS MPOTIOHYETHCSI EKPAHYBaHHS PYyXOMHUM TEIUIOBIIOMBHUM €KPAHOM.
Expan He TUIBKM 3axuIla€e BiJl TEIUIOBUX BUIIPOMIHIOBaHb, ajie 1 oOepirae Bij i1CKp 1
BUILIECKIB PO3ILIABICHOTO METANY 1 IIIJIAKYy.

EdextuBHUM 3aco00M 3a0e31eueHHs MOTPIOHUX TITIEHIYHUX SIKOCTEH MOBITPSI
€ BeHTWIALis. Ha nuBapHOMYy NBOpi JIOMEHHOTO IIeXy 3aCTOCOBYETHCSA 3MilllaHa
BEHTWJIALIS (MIPUPOAHA 1 MEXaHIUHA).

[TpupoHa BEeHTUIISLIS 3A1MCHIOETHCS 3a IOMIOMOTOIO0 aepallii — OpraHi30BaHOTO
PETYIBLOBAHOTO TMPUPOTHOTO MTOBITPOOOMIHY.

Jlis MexaHiuHOI BEHTUJIALIT MOJAEThCs He3a0pydHEHe MOBITps. MexaHIuHy
BEHTWIALIIO (MICLIEBY NMPUIUIMBHY BEHTWIALIIO) HAa JTUBAPHOMY JABOPI MPOTMOHYETHCS
3MIIACHIOBATH 32 JJOTIOMOTOIO TIOBITPSTHOTO TyIITyBaHHS.

Jliteparypa
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HaBuanbHKX 3akiajiB. K.: Enera, Hika-IlenTp, 2003. 280 c.
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