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IllexoBuon O.B.
INPOBEAEHHS MOHITOPUHI'Y YMOB ITIPAIII 3A PE3YJIBTATAMUA
ATECTAIIII POBOYHUX MICIIb

MOHITOpUHT YMOB TMpari Ha MIANPUEMCTBAX € OOOB’S3KOBOIO CKJIaI0BOIO
MOHITOPHHTY CHCTEMH YIPABIIHHS SK MPOIEAYypH Oe3MepepBHOrO aHaji3y Ta OLIHKHU il
CTaHy, a TaKOK €()eKTUBHOCTI (PYHKIIIOHYBaHHS ii B IEBHUX YaCOBHX 1HTEpBaJIaXx.

3rimHo 3akony Ykpainu «lIIpo 3arBepmkeHHs 3arajibHOAEPMKABHOI COIIaTbHOT
MporpaMy TMOJIMIIEHHS CTaHy Oe3MeKH, TIrl€HW Tpaill Ta BUPOOHUUYOTO CEPEIOBUIIA»
cili B3ATH 3a yBary noctaHoBy KaOinety wiHicTpiB Ykpainu «lIpo 3aTBepmxeHHs

[Topsiaky mpoOBEeAECHHS JEP>KABHOTO COILaIbHO-TITI€HIYHOTO MOHITOPUHTYY.
JlepxaBHUN COIIAILHO-TITIEHIYHUN MOHITOPUHT MPOBOJUTHCS Ha JEpP KaBHOMY piBHI Ha
OCHOBiI po3pobisieHoi 1 3aTBepkeHoi MO3 3a MOTOKEHHSAM 13 3aiHTEPECOBAHHMH
[EHTPAIbHUMH OpTaHaMd BHKOHABUOi BIAAM METOIUKHA. METOI0 MOHITOPUHTY €
MNOCHJICHHSI Pe3yJbTaTUBHOCTI ()YHKLIOHYBAaHHS CHUCTEMHU YIIPABJIIHHS MIANPUEMCTBA 3a
paxyHOK TIJBHUINCHHS SKOCTI TPUHHATUX KEPIBHUIITBOM pIIIeHb, a/pke IpodiiemMa
3JI0POB’S TIpAIliBHUKA 3aCIYrOBYE BEJIHMKOi YBard, TakK sIK BiJl CTaHY 3/I0pPOB'Sl 3aJICKHUTh
YCHIIIHICTh BUPOOHUYOTO MPOIIECY.

MOHITOPUHT MTPOBOUTHCS HIIIXOM:

1) BUBYEHHS NMOKAa3HUKIB CTAHY 3JI0pOB'S HACEJIECHHs 1 ()aKTOPiB BIUIMBY Ha HHOTO
CepeOBHIINA KUTTEISIIBHOCTI JIFO/IUHH;

2) 30upanHs, 30epiranss, oOpoOJIeHHs 1 cUcCTeMaTH3alli JaHUX MNP0 pPe3yNbTaTH
CIIOCTEPEKEHHSI 32 CTaHOM 3JI0pPOB'St HaceleHHS 1 (akTopamMu BIUTUBY Ha HBOTO
CepeIOBHINA KUTTEISIIBHOCTI JIFO/IUHH;

3) BuxkopuctaHas iHbopmaliiHoi 6a3u JaHUX TMPO CTAaH 3JIOPOB'S HACEJCHHS 1
CEpEeNIOBUIIIA KUTTEAISUIBHOCTI JIFOIUHU.

3aBAaHHSIM MOHITOPUHTY YMOB TIpalli 3a pe3yibTaTaM aTecTallii poOoYnx MicIp €
BU3HAUEHHS PIBHSA OCBITJIEHHS, MIKpPOKIIMaTy, €proHOMIKM Ha poOoyoMmy MicIi
IpaliBHUKA, BHU3HAYEHHS (PI3UYHOrO 1 TICHMXOJIOTIYHOTO CTaHy 3a JOMOMOIOK0
aHkeTyBaHHS. JlaHi skl HeoOXigHO 310paTH JJII MOHITOPHMHTY: PIBE€Hb OCBITJICHHS,
MIKpOKJIIMaTy, €proHOMIKM (F€OMETpPHYHI MapameTpu poboyoro Micis) Ha poOodoMy
MICII1, BU3HaYEHHSI (P13UYHOTO0, ICUXOJIOTIYHOTO CTAaHy MpaIliBHUKA.

3rifHO TMJIaHy MPOBEJCHHS  MOHITOPHUHTY YMOB Tpaimi B 3akjajax OCBITH,
HEOOXITHO aHali3yBaTH CTaH poOOYMX Micllb, BHPOOHHMYI (akTopHu, Gi3UuyHUN Ta
NICUXOJIOTIYHHUM CTaH nenaroriB. Y MOHITOPUHTY MOBHHHI OpaTH y4acTh BCl MpalliBHUKU
Ta iX poboul wMmicus Ha mianpueMctBax. Ilicna aHamizy pe3ynbTaTiB HaJalOThCS
pPEKOMEH/IaIii MpaIliBHUKAM 111010 TOJIIIIEHHS CTaHy iX 37J0POB’sl.

Po6ota BukonaHa mija kepiBHULTBOM j011. kKadeapu AMTaET Aptiox C.M.



Cepena 51.M.
NMUTAHHS YIOCKAHAJIEHHSI AIIOYOI CUCTEMM YIPABJIHHS
HIAITPUEMCTBA

Sk CBITYMTH MDKHAPOJAHUHN JOCBIJ, OJHUM 3 HAMOUIbII €PEKTMBHUX MEXaHI3MiB
T1IBUILCHHSI OKa3HUKIB (DYHKIIIOHYBaHHS OyJb-IKHUX OpTaHi3alliif 3 TOYKH 30py MoTped
CIIO’KMBAYIB € BIPOBAJKEHHA y X ASUIBHICTH CTAaHJAPTIB 1 MPOLEAYp, Kl NPUBOIATH
CUCTEMHM YIOPABIIHHA A0 €IMHUX HOpM. OAHMM 3 NPHUKIAAIB Takoi €(QEeKTUBHOI
CTaHJapTH3allli € 3aIpoBaHKEHHSI BUMOT MKHapoaHoro ctanaapty ISO 9001.

[Ho3eMHMIT AOCBIA TMOKa3ye, IO MPOIEC CTaOUIBHOrO 3a0e3MedYeHHs SIKOCTI, SK
NPaBUJIO, PEANi3y€eThCS 3a JOMOMOTOI0 CTBOPEHHS B OpTaHi3amifx (Ha IiJIpUEMCTBAX)
CV3l. Ilpote, iX mpakTHYHA peami3allis MOXE BHUSIBUTHCS TPYIAOMICTKHUM 1 JIOPOTHM
IPOILECOM 3 BEJIMKOI YACTKOIO HEMEBHOCTI JOCSTHEHHsI OpraHi3alli€ld O4iKyBaHOTO
30UTBIIEHHS KOHKYPEHTOCTIPOMOXKHOCTI. barato B yomy 1€ MOB’A3aHO 3 TUM, IO iX
mozeni CY S He BinoOpaxkaroTh JesiKi BaKJIuBI TeHAEeHIIIT popmyBaHHsa CY 4.

VY cBoeMy po3BuUTKy CVY S mpoxoauTh Ha KOXKHOMY BUTKY KUTTEBOTO ITUKITY HU3KY
000B’s13K0BUX eTamiB. JKUTTEBUN LMK PO3IISAAETCS K O€3MepepBHUI €BONIOLINHUN
npoIiec, IKUH CaMOyTOCKOHATIOETHCS.

Bixe cborojiHi HalliOHaJbHI BHPOOHUKH, KOTPlI BUMIIIM 31 CBOEIO MPOAYKIIIED Ha
MDKHApOIHI PUHKH, EPECBIAUMINCH, 1110 0e3 BrpoBapkeHHs CY S HEMOXINBO 3HAWTH
TOProBOr0 MapTHEpa, a TUM OUIbIlIE 3aBOIOBATH MIKHApOJHI PUHKHU 30yTy 1 OyTH Tam
KOHKYPEHTOCITPOMOKHUMH.

BrpoBajkeHHS cUCTeMH ~ MEHEKMEHTY  SKOCTi BIATOBIIHO O  BHUMOT
craamapty 1ISO 9001 B opranizarmii J03BOJsS€, MPOWIIOBIIN TMPOUEAYPY cepTudikaiii,
OTpUMATH BIJIMOBIAHUN JOKYMEHT — CEPTH(IKAT BIANOBIIHOCTI CUCTEMH MEHEIKMEHTY
SKOCT1 BUMoram MikHapoaaoro cragaapty SO 9001 BcraHoBIEHOTO 3pa3Ka.

PesynbratnBHE (YHKI[IOHYBaHHS CUCTEM MEHEIKMEHTY SIKOCTI1 HasBHICTb
ceptudikaTa BIIMOBIIHOCTI Ja€ BEIMYE3HY KUIBKICTH IepeBar Juisi Bamoi opranizariii,
cepen SKuX:

v’ NiIBUIIEHHS KEPOBAHOCTI OpraHizariii;

v’ 3HWKEHHS BUTPAT, OB’ I3aHUX 3 OTPUMAaHHIM OpaKy MpOMyKIIii;

v/ 301JIbIIEHHS YKCIIA JIOSUIBHUX CIIOKMBAYIB i PO3IIUPEHHS PUHKY 30yTY;
v KOHKYDEHTHI IepeBaru MpH y4acTi B TEHIEpax;

v/ NiABMINEHHS IMiIKy oprasizariii.

Mixnapoauuit crannapt ISO 9001 cymicHuil 3 1HIIMMHU CTaHJApPTaMHU HA CHUCTEMH
MEHE)KMEHTY SIKOCTI, HallpHUKJIaJ CHUCTEMa MEHEJKMEHTY B cdepl eKosorii, OXOpOHU
npaii Ta npodeciiiHolo 6e3mnekoro, iHdopmarlliiiHoi O6e3neKku, eHePreTUKH TOIO, TOMY
MOK€ OyTH OCHOBOIIOJIOKHUM TMpU MOOYAOBI 1HTETPOBAHUX CUCTEM MEHEIKMEHTY B
oprasizarii.

Bci Bumorm crangapty ISO 9001 € yHiBepcanbHMMH 1 TpHU3HAYEeHI IS
3aCTOCYBaHHS y BCIX OpraHi3amisx, He3aJIeKHO Bl THITy, pO3MIpy Ta MPOYKIIi (ITOCIyT).

Tomy panHuii cTaHmapT MOXKE€ IIUPOKO 3aCTOCOBYBATHUCS HE TUIBKH B
MPOMHCIIOBOMY CEKTOpP1 €KOHOMIKH, & i B TaKUX CIEIIai30BaHUX Tamy3sx, sSK aBiailis,
TEJIEKOMYHIKaIlii, OCBITY, OXOPOHY 3/10pOB’sl, OpTaHH YIPaBIiHHS 1 T.]I.

PoGota Bukonana mij kepiBHUITBOM 1011 Kagenpu AMTaET Aptiox C.M.



IllexoBuos B.B.
BITPOBA/’KEHHA MOJEJII KYJbTYPU BE3IIEKU B CUCTEMY
YIIPABJITHHA OXOPOHOIO ITPAII HA ITITAITPUEMCTBI

Kputnuna cutyaiis B YkpaiHi y cdepi Oe3neku mpari MpOsSBISIETHCS BHUCOKHM
pIBHEM BHUPOOHHUYOTO TpaBMaTHU3MYy 1 MpodeciitHOl 3aXBOPIOBAHOCTI, III0 B CBOIO Yepry
pPOOUTH aKTyaJIbHUM BIPOBAPKEHHS MO Ta (DOPMYBAaHHS KYJIbTypU O€3MEKH.

B 3araiibHOMy (hopMmaTi KynbTypa Oe3neKkr BUKOHYE JB1 OCHOBHI (DYHKIIII B cUCTEMI
VIOpaBIiHHA: [0 — MepIIe, ayauT KyJIbTYypH O€3MeKd H03BOJISI€ OTPUMATH aKTyaJbHY
1H(opMalliio PO MOBEAIHKY MpallIBHUKIB HA BUPOOHUUTBI, IHPOpMaLlisl y3araabHIOEThCS
Ta CTPYKTYPYETHCSA, C YacOM BHXOJIUTh CTAaTHCTHKA HEOE3NMEeYHUX Mdid 3a TEeBHHA
npoMikok yacy. OTpuMaHi JaHi aHATI3YIOThCS 1 HAa X OCHOBI MPUMUMAETHCS PIIIICHHS PO
noganbmi aii. [To-gpyre, mij yac mpoBeaeHHS ayauTy KyJbTypHu Oe3meKku BigOyBaeThCs
KEepyBaHHS IOBEJIIHKOIO TMpaniBHUKIB. KoperyBaHHs BHKOHAaHHS HeOe3NEeYHUX Jid
BIIOYBAa€ThCA 3a PaXyHOK 3BEpTaHHS yBaru MpaliBHUKIB HAa HACIAKUM HeOe3MeuHOl
MOBEIHKK, BUSBJICHHSA B XOJi Oecim sSK HEOE3lMeyHO MOKHA BHKOHATH TY YW 1HIILY
po0oTy.

OCHOBHMMHM TPUHIIMIIAMH BIPOBADKCHHS KyIbTYypH O€3MeKH Ha OyIb-sSKOMY
iITPUEMCTBI €:

- 3aJy4YeHHs BCiX OpraHizamifHUuX piBHIB IIITXOM HaBYaHHS;
- ypaxyBaHHS JIIOJICBKOTO YNHHHKA,

- KOMYHIKallisl Ta opraHizaiiiiHa KyJabTypa;

- TMPOBIJHA POJIb BUIIIOTO KEPIBHUIITBA.

[TinnpueMcTBO came oOupae MOAENb JJs PO3BUTKY BJIACHOI KYJIbTYpH O€3MEKH,
CIUpPAIOYMCh HA 3arajbHUM pIBEHb CUCTEMHU YIPABIiHHSA, HaOpsM JisiIbHOCTI. K
MPaBWIO, Y KYJIbTYpH O€3MEeKH Hemae OUTbIl YM MEHII Ba)KIMBUX KOMITOHEHTIB, aJike
HAaBYaHHS Ma€ HE MEHIIE 3HAYEeHHS, HIXK PO3MOJIJICHHS OOOB’SI3KiB, a HABUYKHU
NEPCOHATY HIYMM HE MOCTYNAIOTHCS KOMYHIKAIISM.

OcoOnuBICTIO BCiX MoOJeNleld € Te, 0 B HUX HE HIEThCS NpO MaTepialibHO-
TeXHIYHUN CTaH OOJaJHaHHSA Ta 1HPPACTPYKTYypH, a JIMIIE MPO JIFOACHKI YHHHUKH Ta
cuctemu ymnpaniiHHS. Lle o3Hayae, m10 yCHIIITHOTO PO3BUTKY KYJIbTYypU O€3MEKH MOXKHA
JIOCSITTH 1 IpU 0OMEKEHUX MaTeplajJbHUX pecypcax, [0 B Halll Yac JAyXe CyTTEBO.

JloTpuMaHHSI MPUHIUIIB KYJIbTYypu O€3MEeKHM Ta CHUCTEMa YIPABIIHHS OXOPOHOIO
mparli — TICHO MOB’s3aHi MiXk co0or0. SIKio KynbTypa 6e3neku — 1e iges, To CYOII — e
IHCTPYMEHT JJIs1 IPaKTUYHOI peai3alii i€l 1ei.

VY4yacTh KepiBHUKIB MiANPUEMCTBA 1 KEPIBHOTO CKIIAy YCIX JIaHOK Yy (OpMYyBaHHI
KyJIbTYpH O€3MeKH € OJHUM 3 e()EeKTUBHUX CIOCOOIB JAEMOHCTpallii iX MPUXMIBHOCTI
MUTAHHSIM OE3MEeKHW Ta 3alyuyeHHs KEPIBHUKIB B TMPOIIEC YMpaBIiHHSA O€3MeKo Ta
OXOPOHOIO MpaITi.

Po6ota BukonaHa mija kepiBHULTBOM j011. kKadeapu AMTaET Aptiox C.M.



Anuak 10. O.
METPOJIOI'TYHE 3ABE3IIEYEHHS CEPTU®IKAIIIMHUX
BUITPOBYBAHD HA ITIAITPUEMCTBAX

Ha cydacHomy etami po3BUTKY YKpaiHM 3 METOrO ii 1HTerpaiii B €KOHOMIKY
€pornerickkoro Coro3y o0coONHMBY yBary HEOOXITHO TMPUIUIATH 3a0e3MEUCHHIO
METPOJIOTIYHOI SKOCTI MPOAYKINI, IO BHPOOIATUMEThCS Ha TepUTOpli YKpaiHu
HE3aJIe)KHO BiA 1i MIANOPSAKYBAHHIO Ta 3IIMCHEHHIO YIPABIIHHS BIJNOBIAHO 10
crangaptiB cepiilSO 9000. Takuii miaXix TO3BOJISE CTBOPIOBATH OUIbIT e(peKTHBHI Ta
pPE3YyAbTATUBHI CUCTEMH METPOJIOTTYHOTO 3a0€3MeUeHHs, K1 € YACTUHOI OpraHi3aliiHol
CTPYKTYPH MiJIPUEMCTBA Ta TAPAHTYIOTH SIKICTh BUPOOHUIITBA KOHKYPEHTOCTIPOMOXKHOT
npoaykiii.lle oco0aMBO BaXIMBO TP MPOBEICHHI cepTU]IKAMIHUX BUIIPOOYBaHbL Ha
MITPUEMCTBI.

MertponoriuHe 3a0e31e4eHHs] — BCTAaHOBJIEHHSI Ta 3aCTOCYBaHHS METPOJIOTTYHHX
CTaH/JAPTIB 1 MPUHIUIIB, a TAKOX PO3pOOKa, BUPOOHUUTBO Ta 3aCTOCYBAHHS TEXHIYHUX
3ac001B, HEOOX1THUX IS JOCSTHEHHS €IHOCTI Ta HEOOX1AHOT TOYHOCTI BUMIPIOBaHb.

HopMaTHBHOIO OCHOBOIO METPOJIOTIYHOTO 3a0€3MEUEHHs € JEpXKaBHI CTaHAapTU
Ta 1HII JIOKYMEHTH Jep>KaBHOI CHUCTEeMHU 3a0e3nedeHHs €IHOCTI BumiproBaHb(JCB),
BIJIMOBIHI HOPMATHBHI JOKyMEHTH JlepkcTaHmapty YKpaiHu, METOAMYHIBKA3iBKU Ta
pEKOMEeH/1alIii.

OCHOBHOIO METOIO METPOJIOTIYHOTO 3a0e3MEUYeHHS] € IMiJBUIICHHS SKOCTI
MPOYKIIii, MiABUIIECHHS €()EeKTUBHOCTI BUPOOHHUIITBA, BUKOPUCTAHHS MaTepialbHUX Ta
CeHePreTUYHUXPECYPCIB, TMPOBEIEHHS HAYKOBHX JOCIIKeHb. Jl0 OCHOBHHX 3aBIaHb
METPOJIOTIYHOTO  3a0€3MEUeHHsS]  BIAHOCSTH: BCTAHOBJEHHS OJWHUIL  (DI3UYHUX
BEJIMYMH;pO3pO0Ka METOAIB 1 3aC001B TIepelaBaHHsI pO3MIPIB OJAMHUILID (PI3UYHUXBEINYUH
BiJI €TAJIOHIB 3pa3KOBUM 1 poOOYMM 3aco0aM BHMIPIOBaHb;pO3p0O0OKa Ta BIPOBAKCHHS B
METPOJIOTIYHY TMPAaKTUKy HOPM 1 TMpaBWJ 3aKOHOJABUOI METPOJIOTii;IIPOBEICHHS
Jep’KaBHUX BUIPOOYBaHb, MOBIPKH, KaJiOpyBaHHSA Ta METPOJOTIYHOI aTecTalli 3aco0iB
BUMIPIOBAHb;[IPOBEJICHHSI  METPOJIOTIYHOI ~ €KCHEPTU3M HOPMATHBHOI, IPOEKTHOI,
KOHCTPYKTOPCHKOI Ta TEXHOJOTIYHOI TOKYMEHTAIII] Ta iH.

[Topsanox mnpoBeneHHs cepTUdIKalli 3aleXUTh BiJ PIBHSI METPOJIOTTUHOTO
3abe3rneueHHs, Mo nepeadadae HasgBHICTb METPOJOTIYHO OOTPYHTOBAHHUX BHUMOT IIOJI0
TOYHOCTI PE3yJIbTATIB aTECTAIIMHUX BHUMPOOYBaHb, JOKYMEHTIB, IO PETJIAMEHTYIOTh
METOJIM BUIIPOOYBaHb Ta OIIIHKY iX Pe3yJbTaTiB; 3ac00iB BUMIPIOBAIBHOI TEXHIKH, SKi
3a0e3reueHl MEeToJaMi BUMIPIOBAHHS Ta MalOTh YMHHI KielMma abo BIAOMOCTI Mpo iX
NoBIpKY (KaniOpyBaHHs); KBali(piKOBAHOI'O METPOJOTIYHOIO IEPCOHAN; CUCTEMH
HiATBEPHKEHHS! METPOJIOTIYHOI MPUAATHOCTI 3aC001B BUMIPIOBAILHOT TEXHIKU; CUCTEMHU
KOHTPOJIIO BIUIMBY 30BHIIIHIX YMOB Ha Pe3yJIbTaTl BUMIpIOBaHb [1].

Otxe, MerposoriyHe 3a0e3nedyeHHs cepTU(IKAIHHUX BHUNPOOYBaHb JO3BOJIE
CBOEYACHO BUSIBUTH HENOJNIKH Y TPOAYKIII, 1[0 BUTOTOBISE MiANPUEMCTBO, 1, TAKUM
YHHOM, TIOKPAIYE ii AKICTh 1 KOHKYPEHTOCTIPOMOXKHICTh Ha PHHKY.

Jlitepatypa:

1.Ximiuea [I'. 1. 3aranbHi BUMOrM A0 METPOJOTIYHOrO 3a0e3MeUeHHS
ceprudikaniinux BunpoOyBanb [Enextponnmii pecypc] / I'. 1. XimiueBa, X. O.
CemboHOBa // HOBI HayKOMICTKI TEXHOJIOTii BHpPOOHMIITBA MarepianiB, BHpOOIB
IIMPOKOTO BXXUTKY Ta CIHEIiabHOTO TpPU3HAYCHHS — PeXuMm moctymy 10 pecypcy:

https://er.knutd.edu.ua/bitstream/123456789/5261/1/20160428-

Po6ota BukonaHna mija kepiBHULTBOM 11011, Kageapu AMTaET Kuszesoi B. M.
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https://er.knutd.edu.ua/bitstream/123456789/5261/1/20160428-

Serhii Nasyrov

CONTROL OF PUMPING INSTALLATIONS OF THERMAL AND
NUCLEAR POWER PLANTS ON THE BASIS OF IMPLEMENTATION
OF ENERGY-SAVING SUPPLY

Currently, the reserves for increasing the efficiency of steam turbine power plants
due to the increase of initial parameters, improvement of systems of regenerative heating
of feed water and intermediate superheating of steam are practically exhausted. At the
same time, the aggravation of problems in the fuel-energy-energy complex and the
deterioration of the environmental situation dictates the need for a systematic approach to
solving the problems of improving the efficiency and environmental characteristics of
thermal power plants and nuclear power plants. In this regard, in the energy sector, a lot
of attention has been paid to low-potential complexes of power plants as structural units
of power units, which have a direct impact on the economy of their operation due to the
influence on the final parameters of steam and on the consumption of electricity for own
needs. According to Zaporizhzhya NPP, underproduction of electricity due to poor heat
exchange conditions in condensers is about 1.5 billion kWh annually.

Therefore, ensuring optimal modes of operation of condensing units, minimizing
all types of energy losses in them represents an important and urgent scientific and
technical problem. This problem can be solved by creating energy-saving systems of
automatic control of the operating modes of low-potential complex systems, in particular
- steam turbine condensers.

In the direction of solving the specified problem, theoretical studies were
conducted and the following main results were obtained.

1. The task of creating an energy-saving system of automatic control of the
operating modes of steam turbine condensers, which ensures a given ratio of the
consumption of incoming steam and condensate with minimum power consumption of
the ejector unit and circulation pump, is formulated.

2. A mathematical model of the working processes of the condenser has been
developed, which takes into account the processes of heat exchange and steam
condensation, the operation of the steam ejector unit and the circulation pump.

3. A general functional scheme of the energy-saving ACS with condenser
operating modes has been developed using the reference model of the object and the
model of deviations of the main parameters from the specified values, capable of
automatically forming optimal setting effects on the performance regulators of the
circulation pump and the ejector unit in order to ensure minimal power losses.

The work was carried out under the supervision of an associate professor of the department
Viktoriia Kniazieva
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Kypiibuenko M. O., Konecuuk B. b.

OIITUMIBALIA PEXUMIB POBOTU KOHAEHCATOPIB ITAPOBHUX
TYPBIH TEIIIOBUX I ATOMHHMX EJEKTPOCTAHIIN HIJIIXOM
3ACTOCYBAHHA HNPUHIUIIIB ABTOMATHU30OBAHOI'O
YIIPABJIITHHA

Hacocui ycranoBku TEC 1 AEC € A0cHTh €HEproeMHHMMH arperatamu (Ha
BEJIMKUX €Hepro0joKax iX CIOKMBaHA MOTYKHICTh MOXKe cTaHOBUTH 13-18 MBT), 1 Hanae
ICTOTHUH BIUIMB Ha TEXHIKO-€KOHOMIYHI XapaKTEPUCTHUKU EHEProOJIOKIB, 30KpeMa Ha
YacTKy €HEproBUTpaT, MPU3HAYEHUX JUIS BIACHUX NOTped enekTpocTaHuii. Ha mpusin
HAaCOCHUX 1 BEHTWJIATOPHUX YCTAHOBOK TiJIpaBIIYHMX, AEPOAMHAMIYHMX 1 MapOBHUX
TPaKTIB MaporeHeparopiB, TypOiH, KOHAEHCATOPIB, TEIJIOOOMIHHUX amnapariB, CUCTEM
TeIUIoNocTayaHHs BuTpadaeTbcsi 10 20-30% eneproBurpaT BiacHUX noTped. Pawmimre,
Py TPOEKTyBaHHI, OYIIBHUIITBI Ta EKCIUIyaTallii €JIeKTPOCTaHIlIi, CephHo3HI HAyKOBi
JTOCJIIIPKEHHSI, CIIPSIMOBaH1 Ha 3a0e3neueHHss MakcuMaiabHuxX 3HaueHb KKJI 1 3HMmkeHHs
BUTpAaT €HEeprii Ha MpPUBIJ HACOCHUX YCTAHOBOK, 1 TUM OLiblle, HAa CTBOPEHHS
aBTOMAaTH30BaHUX €HEpro30epiratounmx CUCTEM aBTOMATUYHOIO YIPABIIHHSI HACOCHUMHU
arperaTaMM He IPOBOJMJIMCS. XO0ua caMe Ha L[bOMY HampsMKY CIiJ] IIyKaTH MPUXOBaHI
BHYTPILIHI pe3epBU €HEPro30epeKeHHs] HE TUIbKM €HEProreHepyrUHuX MiJMPUEMCTB -
TEC 1 AEC, a i npakTH4HO BCIX HPOMHUCIOBHX 1 KOMYHQJIbHHX MIJIPUEMCTB, Y
TEXHOJIOTIYHUX CXeMaX SKUX BUKOPHUCTOBYETHCS MEPEMILIECHHS 3HAYHUX OOCSTIB
€HEPTrOHOCIiB.

3 METO0 BUpIIIEHHS 3a3HAYE€HOI MPOOJEMH BUKOHAHO LMK TEOPETUYHHUX
JOCHIJKEHb, CIPSIMOBAHUX Ha aHaji3 pe3epBiB €HEeproz0epekKeHHs Ta MOXKIMBOCTEH
MIIBUIICHHS] TEXHIKO-eKOHOMIYHOI edeKkTHBHOCTI HacocHuX ycTtaHoBOK TEC 1 AEC i1
OTpUMaH1 HAaCTYIHI OCHOBHI pe3yabTaTH [1].

1. BukonaHo aHaii3 BIUIMBY TEXHIYHUX XapaKTEPUCTUK TPYOOIPOBIAHUX CUCTEM
HAa EKOHOMIYHICTh eJIeKTpoCTaHIii. OTprUMaHO pPO3PAaXyHKOBI CITIBBIIHOLICHHS JIJIsi
BU3HAUYEHHS ONTHUMAJIbHUX 3HAYEHb J1aMEeTpiB TPyOONPOBOIIB 32 KPUTEPIEM MIHIMYMY
CyMapHOi BapTOCTI caMOro TpyOOIPOBO Y 1 BUTPAT MOTYKHOCTI HA MIEPEMIIICHHS PIAUHU
3 ypaxyBaHHSIM OOMEKEHb, 1110 HAKJIaIal0ThCs Ha IIBUAKOCTI PYXY.

2. Po3po0iieHO NpUHIMIN BUOOPY ONTHUMAJIBHOTO PEXUMY POOOTH HACOCIB,
3a0e3neuytoTh MakcuManbHuil 3aranbHuii KK/ rizpaBiaiuHux 1 aepoAMHAMIYHUX MEpPEK
3 ypaxyBaHHSM XapaKTEPUCTUK TPYOONPOBIIHUX CUCTEM.

3. BukoHaHo MOpiBHSJILHUYN aHaANI3 BIUIMBY CIIOCOOIB pEryIIOBaHHs HarHiTadiB Ha
€KOHOMIYHI TOKa3HUKU T1IpaBIIYHUX 1 aepOAMHAMIYHUX Mepek. Po3po0iaeHuil anroputm
ONTUMAJILHOTO PETryJIOBaHHS 4YacTOTHM OOepTaHHA Har”iTadiB, M0 3abe3nedye
MaKcUMajbHe 3HaueHHs 3araabHoro KKJI mepexi.

BuxopucranHs 3anpornoHOBaHUX METOAIB onTuMizallii HacocHux mepex HIIK na
TEC ta AEC Ykpainu Mosxe 3a0€31e4UTH piyHy €KOHOMIIO OJIM3bKO 3 MIIpA. TPUBEHB 3a
paxyHOK 3HMKEHHS BUTPAT €HEPTii Ha BIACHI MOTPEOH €IEeKTPOCTAHIIIMN.

PoGota Bukonana mig kepiBHULITBOM 11011 Kadenpu AMTaET KuszeBoi B. M.
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ApTtiox A.B.
JAUHAMIYHI MOJAEJII I'TTA 1A BIBPAIHIMHOI'O KOHTPOJIIO

TEXHIYHOI'O CTAHY

OCHOBHMM METOJIOM TEOPETUYHUX JOCHKeHb TexHiuyHoro crtany (TC)
IPOMHCIIOBOTO OOJaJHAHHS € METOJ MaTeMaTHYHOTO MOEIIOBAHHS 3 3aCTOCYBAHHSIM
nepcoHanbHoro komm otepa. s gocmimkenns TC rasonepexkayyBallbHUX arperartisB
(I'TTA) marotp OyTu mTOOyJOBaHI JMHAMIYHA 1 MaTE€MaTU4YHAa MOJENb KOJIMBAIbHUX
koHTypiB ['TIA, cximameni 1 BupimieHi audepeHIianpbHi PIBHIHHSA 3 BUKOPHUCTAHHIM
METO/IIB JIIHIKHOT Ta HEJHIKHOT TEOp1i KOJINBaHb.

PoGoty mpucBsueHo po3poOlll TEOPETUYHHX OCHOB BUKOPUCTAHHS BHUOpAIIHHHUX
MeroAiB Bu3HaueHHs TC razomnepekayyBajbHOTO O0JIaJHAHHS 1 PO3pOoOIl AMHAMIYHUX
moxeneir I'TIA, siki MOXyTh OyTHM BHUKOPUCTAHI JJIS J1arHOCTYBaHHsI 1 TMPOTHO3YBAaHHS
pecypcy.

BiOparis razonepexadyBajJbHOTO arperary € NpUpPOJHUM SIBUIIEM, HaBITh MpPU iX
HalKpamoMy cTaHl depe3 He3HauHi aedektr. HemoxnuBo BurotoButu ['TIA, sxuii He
Mae BiOpailii, 3aBXJIM iICHY€E piBeHBb BiOpallii, SKHMil MOKHA PO3TIIAIATH SIK HOPMaJbHUU.
301np1IeHHs BIOpallli MOHaa HOPMAaJbHOTO PIBHS CBIIYUTH MPO HASIBHICTH HECIIPABHOCTI
B arperarti. KoxxeH nedeKkT cnpuunHsie BUHUKHEHHS BiOpallli CBOIM OCOOJIMBHUM LUISIXOM.
[le mae MOXJIMBICTH TOYHO BU3HAYUTU TEXHIYHHMIA CTaH BY3JiB Ta3olepeKayyBaJbHUX
arperartiB, HassBHICTh 200 BIJICYTHICTh Y HMX HECIPABHOCTI CIIOCOOOM IIPOCTOrO BUMIPY
NEBHUX CHEKTPATbHUX CKIAOBHX CYIIIHHOTO KOJMBATHHOTO MPOIIECY.

Mogenr I'TIA mpeacTaBiaeHO 3 BpaxyBaHHSAM HMOTro IMIYJIBCHOI 1 4YacTOTHOL
XapaKTepUCTUK. PO3TIsSHYTO OJTHOMAcOBY 1 JBYXMAacOBY MOJEINi Ta 3B’SI30K MK HUMHU.
[Ipy ommci AMHAMIYHUX XapakTEpPUCTUK Y YAaCTOTHIM 00y1acTi BUKOPUCTOBYBAJIOCS
nepeTBopeHHs Pyp’e.

baraTomacoBi cucteMu po3risganucs SK CUCTEMHU CKIAJeHI 3 Habopy OKpeMUuX
OCHWJIATOPIB, TUdepeHIliabHI PIBHSIHHS KOJIMBAHb B TAKUX CUCTEM MAIOTh BUTJISI:

mlﬁﬁ_ Clﬁ“" K11y1 + K12y2 +K + Klnyn = Qlept;
mzﬁ"" Czyg"" KzzYz + K22Y2 +K + Kann = Qzept;

M )
m &+ C %+ Ky, +K + Ky, =Qe";
(i=1 2 K, n)

J

ne Kij , C, - koedinieHTH )0OpCTKOCTI Ta AeMipyBaHHS Ha Macax; Q.

30yproroTh; P=MN+ jol - kommiekcHa yacTora.

- CHJIH, 1110

[TokazaHo 31’30K MK aMILTITYy/IHO-4aCTOTHOO 1 ()a3049aCTOTHOIO XapaKTEPUCTUKAMHU
I'TTA mpeacTaBlIeHOrO OJJTHOMACOBOIO Ta JIBOMAaCOBOIO CUCTEMAMHU Ta OTPUMAHO 3B'S30K
7A€ 3B'30K AHANITHYHUX MoOJeNed 13 pe3ylbTaTaMHu, OTPUMAHUMH PO MPOBEICHHI
EKCIIEPUMEHTIB Ha peajbHUX ra30nepeKavyBalibHUX arperarax.

Po6oty Bukonano mia kepiBHUITBOM joil. kadhenpu AMTtaET Antonenko H.C.

13



ApTtiox A.B.
MOJEJI BIBPALIT I MOJEJII PO3MI3HABAHHS TEXHIYHOI'O

CTAHY OBJIATHAHHSI KOMIIPECOPHUX CTAHIIINA

CrapiHHA TEXHOJOTIYHOTO OOJAaTHAHHSA KOMIIPECOPHHUX CTAaHIM 1 CKOpOYEHHS
1HBECTHI[IM B ra30By MPOMHUCIOBICTh 3HAYHO MIBUIIYIOTH POJIb TEXHIYHOI IIaTHOCTUKH B
OTIEPaTHBHOMY BUSBIICHHI I€(EKTIB Ta MOMEPEHKSHHSI aBapiiHUX CUTYaIlii.

AKTyaJIbHICTh TE€MH JOCTI/DKCHHS OOyMOBJi€Ha HEOOXITHICTIO 3a0e3MeueHHs
0€3B1IMOBHOI Ta 0e3Me4YHOi poOOTH ra30TPAHCIIOPTHOTO O0IaAHAHHSI.

PoGoTy mpucBsueHo aHami3y MiAXOAIB JO KOHTPOJIIO TEXHIYHOTO CTaHy OOJagHaHHs
komrpecopHux craHmii (OKC) 1 oOrpyHTyBaHHIO MPAaKTUYHUX PEKOMEHJAIN 10
3aCTOCYBaHHIO anapaTypu 1 3aco0iB BiOpoakycTtuuHoro koutposo OKC.

B poOoTi PO3IIISIHYTO

Crexrp. Kopenauis. Eggﬁ:ﬂﬁg;i&?;ﬁ? CHGHI/I(i)iKy 1 O6FpYHTOBaH0
KorepeHTHICTS. CKaApHHIL 106y TOK nepeBaru  BiopokoHTpomo OKC.

I i [IpoananizoBaHO JBa MiJXOMH, IO
AHanizaTop CHeKTpy || KomMn'woTep peaJ'IiSy}OTB KOHTPOJIb CTaHy IO
I [ BA xapakrepuctukam. Pesynbrar

CknaganbHHK «Mikponor». Maruitodosn 7006. aHanigy JO3BOJIUB O6erHTYBaTI/I,
ANIl NVL-08. Kanan 3B a3ky IBJ-II®-C2 o ..
10 Iepmur MAaxiJa — BU3HAYCHHA

h TPEHI0BOT XapaKTepPUCTUKU

t JI03BOJISIE TIPOTHO3YBAaTH MOMEHT

Q HacCTaHHS KaTacTpOPIYHUX 3MIH

Ty . TexHiyHOTO cTany By3imiB OKC, 51

- - e OTXe, MPOTHO3YBAaTH 3aJHUIIKOBUI

Eiﬂ Sl pirox }1?*' I_I pecypc. Hpyruit maoxigy  —
- > KOHTPONIbHA  TIEpeBipka  Hajae
Kp Ne3Bic MOJJIMBICTb TOYHO BHU3HAUYUTHU
}@p_h-ﬂ%‘-p_m Kp.Nes KP_MX:E TexHiuHui cTtaH By3miB [TIA,
[ i HasIBHICTb .a60 BIJICYTHICTb

i I{>p§23 ar — Fg‘ HEeCTpaBHOCTi Croco0oM MpOCTOro
£ s mpac :Dﬂ_,lr = BAMIPDY [CBHUX  CIICKTPaJbHUX

CKJIaJIOBUX CYILIUIBHOTO
Puc. Cxema BEMipIoBaHHA 1 06po6KH Bi6pOaKyCTHIHOTO KOJNBATILHOTO MPOLECY.
curaaty OKC [Tokazano, 10 paHHE
BUSBIICHHS Je(EeKTiB CHUTBHO 3
JIIarHOCTYBaHHSIM Ta BU3HAYCHHSIM MOMEHTY BHUXOJYy 3 JaJy CTa€ MOXIUBHUM TIpPHU
BUKOPUCTAHHI CHUCTEM, IO 3IIWCHIOIOTh YaCTOTHUN aHall3 MEXaHIYHUX KOJIMBAHb.
OOrpyHTOBaHO BUKOPHCTAHHS YAaCTOTHOTO MeToay ais pociimpkeHas ['TIA, po3riasHyTo
Mozem BiOpamii 1 Mojem po3mizHaBaHHsS TexHiyHOro ctaHy OKC, a Ttakox
BUKOPHUCTAaHHS iX MPH CHEKTPaIbHO-KOpEIAIIHHOMY aHami31 BiOpamiitnux curnamis ['TIA.
Po3pobneHo pekoMeHallii 1Mo 3acTOCYBaHHIO anapaTypu CIeKTpaibHOro aHanizy BA
CUTHAIy, TIPOBEJICHO TOPIBHAJILHUN aHaNi3 XapaKTePUCTHK 1 MOKIUBOCTEH amapaTypu
pi3HuX BUpoOHUKIB. [lokazano, mo BA amapatypa dipmu «bprons 1 K'ep» 1 pipmu SKF
MOBHICTIO BIANOBi/Ia€ BUMOraM BHMIpIOBaHb, a pOCIHChbKAa - JIMIIE€ YacTKOBO IO
TPAaHUYHHUX 3HAYCHHSX.

PoGoty Bukonano mija kepiBauireom joil. kadenpu AMTaET Auronenko H.C.
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banzanvenko O.C.

JOCIIAKEHHSA POBOTH BJOKIB NIOTYKHICTIO 200 MBT B
HNIKOBOMY PEXHUMI 3 METOIO INIIBUIIEHHS TEXHIKO-
EKOHOMIYHUX ITOKA3HUKIB

Eneprernka Ykpainu nepeOyBae B ctadi BiiHH 3 2014 poky, ToMy 3 24-T0 JTFOTOTO
2022 poky 3 MOBHOMACIITAOHUM BTOPIHEHHSIM Ha TEPUTOPII0 YKpaiHU MEBHI pIICHHS
OynM BXKe BIANpaIbOBaHI Ha TEPUTOPIAX YKpaiHH, JIe paHille BEIUCs aKTHUBHI 00MOBI1 A1l
Ta THMYacoBO OKYIIOBAaHUX TepuTopisx. B Toil ke uac, ykpalHChKa €HEpreTHKa
3ycTpijacs 3 TEpesikoM HOBHX, I OLIBIN 3arpo3MBUX BHUKIHKIB, SK TO SIACPHHUI
Tepopu3M 13 3axoruieHHsIM AEC, unciaeHH] MOMKOKEHHS! KPUTUYHOT 1HPPacTpyKTypH —
eNIEKTPUYHUX 1 TA30BUX MEPEX, KPUTHUHE 3HIDKEHHS MOMHUTY HA €HEPTeTUYHI MPOIAYKTH
y 3B’SI3KY 3 BHI3/JI0M HACEJICHHS 1 MPUIUHEHHAM O13HECY, I1e OUTbI KPUTHYHE 3HIKCHHS
PIBHS OIUIAT B €HEPreTUYHINA CHCTEMI, Ta PIIIEHHS HE JUBJISTYMCH Ha OOMOBI JIii MO BCii
TEPUTOPIl KpaiHM NPOJOBXKYBATH CHUHXPOHI3ALII0 EHEPreTUYHOi CUCTEMHU YKpaiHU 3
eHeprocucreMoro KoHTuHeHTanbHOI €Bponu, mnanuBHa Kpu3za Ta 1H. OTpUMaHHS
VYkpaiHoto craTycy kKaHaugata Ha Bcryn A0 €C CTaBUTh AOJATKOBI BUKIMKHU IS
EHEepreTUKHU Ta peryatoBaHHs 1iei ramy3i [1].

[Torpeba BHOCKOHAIEHHST YMOB €KCIUTyaTallii, a B JAHOMY BUTIAIKy BIIPOBAKCHHS
NEPEITyCKOBOTO MPOrPiBY BiJi CTOPOHHBOIO JDKEpesia, BUHUKIA Yy 3B'S3KYy 3 poOOTOIO
CTaHIIi B MIKOBOMY pexuMi. IIpwm 11boMy peXuMi 4YacTo MOTPIOHO pe3epBYBaHHS
NOTYXKHOCTI Ta BBEJEHHS B poOOTy. A NIpU aBapisX Ha IHIIUX TE€HEPYKOUYUX 00'€KTax
BUHHKA€E MOTpeOa SKHAWIIBHIIE 3alOBHUTH JE(MIIHUT MOTYXHOCTI B CHCTEMI, 100 HE
BIJIKJTIOUATHU CIIOKMUBAUiB. 3a aBapiiHUMN MiTHOM PUHOK, KPIM IUIaTH 32 €HEPTito, MIIATUTh
JTIOIaTKOBI TPOIIIi.

BripoBakeHHS TEpeAyCKOBOTO MPOTPIiBY AO3BOJSIE TPHU IUTAHOBUX ITyCKax
CKOPOTHUTH CHATIOBAHHSA rasy, 10 00XOAUTHCS CTAHIl JOPOKYE TBEPAOIO MaauBa, a Mpu
aBapifiHUX IMyCKax 3 pe3epBy - MOYATH MPOTPIB OJHOYACHO 3 PO3MAIIOBAHHSM, 1 3a 4ac
nigiioMy napaMeTpiB Ha KOTJOarperaTi, Ajs MOYaTKy HIporpiBy TypOiHH, J03BOJISE
MPOTPITH IMIJIIHIAP BUCOKOTO THCKY 10 Temneparypu a0 180 © C. Lle 3Ha4yHO mpUCKOpPIOE
nmyckK OJI0Ka 3 XOJIOTHOTO CTaHy.

KpiM 1poro mociijykeHHd TMOKa3ajld, 10 BHU3HAYaJIbHUM (HAKTOPOM IMpH
NiBUIICHH] MaHEBPEHOCTI MUJIOBYTUIbHUX OJOKiB 3 KoTiamu Tumy TII-100 € mycko-
cOpocHa cxeMa, 110 JO3BOJIsi€ 3a0€3MeYNTH IBUAKUH MiTHOM TeMIepaTypHy rocTpoi napu
il mapu mpommeperpiBy Mpu Mmyckax TypOiHM MICIS HIYHOTO MPOCTOI abo micis poboTu
il B peXXMMI JIBUTYHA.

BunpobyBanHsa moka3zanu, 10 B yMOBax pO3YUIUTbHEHHX rpadikiB HaBaHTaXKEHb
TEIUIOBUX EJEKTPOCTAHIIINA, TOPSA 3 TOJANBIIO ONTUMIZAIIEI0 MYCKOBUX PEKUMIB,
ICTOTHE MiABULICHHS MaHeBpoBUX sikocTeil TypOin K- 200-130 moxe Oytu 3a0e3neueHe
3aCTOCYBaHHS PEXKHUMY JBUTYHA, SIK OJHOTO 3 HAAIWHUX 1 EKOHOMIYHUX METOJIIB
pe3epByBaHHS TOTY)XHOCTI, IO 3a0e3reuyye, y CBOI YEepry, HasiBHICTH OOEPTOBOTO
pe3epBY B €eHEProCUCTEMAX.

Jlitepatypa:

1. I'ypesiu H. Enepreruxa mig gac BiiiHM B YKpaiHi: SKi 3MiHH B perynatoBanHi? //
Enexrponnuit Hociit: https://jurliga.ligazakon.net/aktualno/12602_  energetika-pd-chas-
vyni-v-ukran-yak-zmni-v-regulyuvann. — 11.08.2022.

Po6ota Bukonana mija kepiBHULTBOM J1011. Kadgeapu AMTaET bauzandenko O.M.
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byrenko O.0., loaimaros O. A., I'anuncbkuii I1. P.
PEI'YJIIOBAHHA EKOHOMIYHOCTI ITPOLHECY TOPIHHSA VY
NPAMOTOYHHUX ITAPOBHUX KOTJIAX

CxemMu perynroBaHHS E€KOHOMIYHOCTI MPOIECY TOPIHHS NPSIMOTOYHHX KOTJIIB
OynyrOTh 3alIe)KHO BiJl BHOpaHWX BapiaHTIB CXeM PETYIIOBaHHS  TEIJIOBOTO
HAaBaHTAXXEHHS Ta BUAY namuBa (puc. 1-2). 3okpema, MOXYTh BHKOPHCTOBYBATHUCS
CXEMU: HasaHnmasicenHs - nogimps (nuB. puc. 1, r) abo 6oda - nosimpsa (puc. 2), npu
peryitoBaHHI ToJlayl MajJuBa 3 BUKOPHUCTAHHSIM curHainy mo t °C B MpoMiXKHINA TOIIII
TPaKTY; naiuso - nogimps (AUB. puc. 1, a) mpu ra3oBoMy abo piJIKOMY TaIUBI.

BBeneHHsI KOpUTyr04Oro CUrHajily 3a BMICTOM BUIBHOTO KMCHIO O, y BCIX cXeMax
3abe3nedye OUIBII TOYHY MIATPUMKY 3aJaHOTO 3HA4YeHHS Koe(ilieHTa HaJIUIIKY
MOBITPSI.

Ha puc. 1 0 mnokasaHe perynroBaHHS pPO3PIIKEHHS Bropi TONKH 1 THUCKY
NEPBUHHOTO MOBITPS.

ITosi 11 ITori
TTamueo OBITPA apa OBITPA (;I‘.[ GB @
+ — + ¥
3
i
.

1 1 p—@
Q, | 2 Q, L “_ _____

a 6
[loeitps  TemnoTa HapanTakenns 1loBiTp @

"""""" G 2
G, P APyg = 45? -

Puc. 2. PerymoBanHs momadi MOBITpsA
IPSIMOTOYHHMHU KOTJIaMH 32 CXEMOK0 600a-

i st e el

L

4 5 p@ nosimpsi 3 kopexiiero 1o O,
| 1 - perynsTtop eKOHOMIYHOCTI TIpoIlecy
TOPIHHS; 2 - peryjioYuid OpraH Imojadi
g s B Ry NOBITPST; 3 - KOPUTYIOUHH PpEryJisaTop IO
i -@ f P Bmicty O, B ra3oxoli 3a KOHBEKTHBHHM
naporneperpiBaduem
2 2
Q, Q,
Puc.1. PerymoBanns nojgayi MOBITPS 3a

CHIBBIIHOUICHHSIM a - naaueo-nosimps, 0 — napa -
nogimps: B - Menioma-nosimps; T- HABAHMANCEHHS -
nosimps 3 kopekuiero 1o Oy;

1- perynsiTop nojadi NOBITPS; 2 - PEryNIOI0YHA OpraH; 3
- mudepeHuiaTtop; 4 - KOpUTyIOUUil peryasTop MoBiTps;
S5 - KOpWTYIOUHMH PEryJisaTop THUCKY Meperpitoi mapu
(perynsTop 3aBJaHHS TI0 HABAHTAXKEHHIO)

Pob6oty BukoHaHo mija kepiBHULIITBOM jo1l. kKadeapu AMTaET ®@ypcosoi T.M.
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JBopHikoBa 1.B.
AHAJII3 TEXHOJIOTTYHUX BTPAT HA®TU TA HA®TONIPOAYKTIB
ITPU 3BEPII'AHHI

Bimomo, mo He Bcag TepBicCHA KUIBKICTh HapTH Ta HA(TOMPOIYKTIB JOXOAUTH [0
cnoxuBava. Lle 3ymoOBIIeHO BTpaTamu HpU iX NepeKaudyBaHHi, 30epiraHHi, BUIIOPOKHEHHI abo
3allOBHEHHI pe3epByapiB, CIMBO-HAJMBHUX OIlEpalisx y LUCTepHax 1 T. 1. BTpatu 3aBnaroTh
BEJIMYE3HOI IMIKOJM HE TLIBKM €KOJIOTii, a i exoHomiui KpaiHu. TomMy BakHUM 3aBIaHHSIM Ha
MIAMPUEMCTBAX, JIe 30epiratoTh a00 TPaAHCIIOPTYIOTh HABTY Ta HAQTONPOIYKTH, € OpraHizarlis ix
NpaBWIBHOTO 00MiKy. POOOTH mpHUCBsUEHI CKOpOUEHHIO BTPAT HAPTH 1 HAPTONMPOAYKTIB, B AKHX
BUPILIYIOTh BaXKJIMBY HAyKOBO-TEXHIYHY 3aJady - BH3HAUalOTh LUIAXM €KOHOMIl MaJMBHO —
E€HEPreTUYHUX PECYPCIB € aKTyaJTbHIUMH.

IcToTHMM 3aBHaHHSAM IMPHU eKCIUTyaTallii pe3epByapHUX IMAPKIB € 30€peKEHHS KUIBKOCTI Ta
skocTi HapTH Ta HAPTOMPOMyKTy. [l mporo HEOOXiAHO 3a0e3MeUUTH MAKCUMAIBbHY
repMETH3allik0 BCIX MPOIIECIB 3/IMBY, HAJIUBY Ta 30€piraHHs.

['0JIOBHMM JKEpenoM MPHPOTHUX BTpPAT BYIVIEBOAHIB € iX BTpAaTH BiI BHUMApiB 3
BEPTUKAJIbHUX CTAIIbHUX PE3EPBYAPIB P AUXAHHAX - BEJIIMKUX 1 MAJIUX.

VY mpormeci noctaBku HapTH Ta HA(TONPOAYKTIB 10 MiCLs CIOKMBAaHHS MalOTh MicCle
omepairii 3alOBHEHHS Ta BUIIOPOXXHEHHS pe3epByapiB TOBApHUX TMapKiB HadTomepepoOHUX
3aBOAiB, Ha(TONEpeKayyBaJbHUX CTaHIi Ta Hadroba3, a TaKOXK HEPYXOMOro 30epiraHHs
HaTONPOAYKTIB, BHACIIJOK YOr0 JONYCKAIOTHCS BEIMKI BTpAaTH iX BiJl BUIIAPOBYBAHHS, IO
3aBa€ EKOHOMIYHOI INKOAW MiANpHeMCTBaM. Takoxk dYepe3 1€ BiJOYyBae€ThCs CYTTEBE
3a0pyaHeHHsT aTMOochepHOro MoBiTps. TomMy pe3epByapu 30epiraHHsl BYrjeBOJHIB MalOTh OyTH
o0agHaHi 3aco0aMi CKOPOYEHHS BTpaT.

Bubip 3aco0y ckOpodeHHs BTpAaT Ma€ BHMKOHYBAaTHUCh sl KOXKHOrO pe3epByapa. /[lns
BU3HAYCHHS €()EKTUBHOCTI BUKOPUCTAHHS 3aCO0IB CKOPOYEHHS BTPAT IMOPIBHIOIOTH KUIBKICTh
HaTONPOAYKTY, 1110 BUIapyBajacs 3 pe3epByapa 6e3 BCTAaHOBJIEHUX 3aC001B CKOPOUEHHsI BTpaT,
3 OJIIOHOI0 BEJIMYMHOIO B pe3epByapax, Ha SKMX BCTAHOBJIEHO 3aCO0M CKOPOYEHHS BTpAT.

AHalti3 TEXHOJOTIYHUX BTpaT HapTH Ta HAPTOMPOIYKTIB MpH 30epiraHHi B pe3epByapax €
OJIHMM 3 BaXKJIMBUX €TalliB BUPIMICHHS 3a/a4yi MiHIMi3alii TEXHOJIOTIYHMX BTpaT HapTH Ta
HaTONPOAYKTIB Bijl BUTTAPOBYBaHHSI.

B nomoBini po3riasiHyToO NOPIBHAIBHUEN aHali3 croco0iB 60POTHOM 13 BTpaTaMu BYTJIEBOAHIB
npu 30epiraHHl y CTaJeBUX pe3epByapax. SIK BUIUIMBAE 3 MPOBEACHOIO aHai3y, MIAXOAHU [0
TEXHOJIOTI CKOPOYEHHS BTpaT € pI3HUMH 1 MAaroTh BHOUpPATUCS MIANPUEMCTBOM -
IPOEKTYBATBHUKOM BHUXOSUM 3 KOHKPETHHX YMOB €KCIUTyaTallii pe3epByapiB, XapaKTEepUCTHK
cepeloBuINa, 1110 30epirarTh, ioro 06’eMy Ta (iHaHCOBO-EKOHOMIYHOT OOIPYHTOBAHOCTI BUTpAT
Ha peatizalliio mpoeKTy.

AHauti3 NpUHHATHX METOIUK OOJiKy BTpaT HaTH Ta HA(PTOMPOIYKTIB, AKHH MPOBEIECHO B
po0OTi, BUSBMB JIBAa OCHOBHMX HANpPSMKHU: METOJUKH, 0a30BaHI Ha BUKOPHUCTaHHI KoedilieHTa
MacoBiladi Ta METOJMKHM BHM3HAYEHHS BTpPATH 3a JONOMOrol Koe(illieHTa TepMeTHYHOCTI
3aTBOpa - EMITIPUYHOI BEJTMYMHH, IO MPUUMAETHCS TSl JAHOTO THUITY 3aTBOPA KOHCTAHTOIO, SIKa
3aJICKUTh 1 BiJ CTYIEHS] TEOMETPUYHOI HEIOCKOHAIOCTI ()OPMH pe3epByapa Ta SKOCTI MOHTaXY
3aTBopa. Y JIOMOB1JII HaBEAEHO OCOOJIMBOCTI, MEPEBAard Ta HEIOJIKH PO3IJISHYTUX METOMAIB Ta
OoOrpyHTOBaHO crHeuu(iky MIATOTOBKU KaJpOBOrO CKJIAAy MiJIPUEMCTB /0 BUKOPUCTAHHS
METO/IHK.

Po6oty BukoHaHo mia kepiBHULITBOM Jo1l. Kadeapu AMTaET Ilpoxomnenko O.0O.
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3anopoxna F0.M.
JOCIIAAKEHHSA MPOLECIB TEIUIO- TA MACOOBMIHY VY
CXOBHUII 3PIJIZKEHOI'O ITPUPOJHOT'O I'A3Y

3pocTaHHs CMOXKUBaHHS 3piKeHoro npupoaHoro razy (3I1I7) 3ymoBiene He nurie
BIJICYTHICTIO Yd AC(IIUTOM BJIACHUX CHEPTreTUYHUX PECypciB B OKpPEeMHUX KpaiHax Ta
perioHax, a i Hacamrepes 3HayHUMH niepeBaramu 311" nepen IHIIMMHU €HEPrOHOCIAMHU. Y
TENepilllHid Yac CBITOBUM PHUHOK 3pIJUKEHOTO a3y pPO3BUBAETHCSA OYyXKE IIBUIAKUMHU
temramu. [luM 0OyMOBIIEHO aKTyaldbHICTh POOIT MPUCBIYCHUX TOCTIIKEHHIO MPOIIECIB,
110 BII0YBAIOTHCS PU MO0 TPAHCIIOPTYBAHHI 1 30€piraHHi.

PoGoty mnpucBsiueHO TOCHIKEHHIO O0JacTed CTIMKOCTI JIOKAIbHUX MapaMeTpiB
3pIIDKEHOT0 MPHUPOAHOTO Ta3y Mpu 30epiraHHi B pe3epByapax 3 ypaxyBaHHSIM
HEI30TepMIYHOCTI Ta e(DEeKTy POJIJIOBEPA, @ TAKOXK MOOY0Ba KapTH PO3MOAUIIB KPUTEPIIO
CTIAKOCTI B3a€MO/IIFOUMX LIAPIB 3P1KEHOT0 MPUPOJTHOTO razy.

VY mpoueci AOCHIIKEHHS MPOBOJAMBCSA aHall3 ICHYIOUMX METOJIB PO3PaXyHKY
pOJIIOBEpY. MPOBEACHO MaTeMaTHYHE MOEIIIOBAaHHS SIBUIIA POJIJIOBEPA.

Jns gocnmigkeHHS BUKOPUCTOBaHO MeToi belitca Ta MoppicoHa, siki 3aiManucs
MOJIETIIOBAHHSIM ~ NOBEAIHKM  CTpaTHdikamii 3pIIPKEHOro  IMPUPOJHOrO Tra3zy Ta
JOCIIDKCHHSIM SIBUIIIA POJIJIOBEpa B pe3epByapi [1].

Jlns BU3HAYECHHS CTAOIBHOCTI CHCTEMH PO3paxoByBaBCsS KOeQIli€HT CTIMKOCTI Rs.
Busnaueno nBa (axTopu, IO BIUIMBAIOTh Ha KOE(QIIIEHT CTIAKOCTI: 1€ BIUIUB 3MIiHU
TEMIEpaTypy Ha 3MIHY LIUIBHOCTI Ta BIIUB 3MIHM KOHIIEHTpaLli Ha 3MIHY HIUIBHOCTI.
3MmiHa TemmepaTypu MoOKe OyTH po3paxoBaHa Oe3MOocepeHh0 3 BUKOPUCTAHHSIM
Biomoro ckiaay cymimi 3I1I'. 3miHa KoHIEHTpalii BUMarae OuIbI YBa)KHOTO PO3IIIAY
BILJIUB BIUIMBY 3MIHU CKJIaAy Ha IIUIbHICTh CYMIIII.

KoedirieHT cTiiKoCTi pO3paxoBYIOTH 32 (OPMYJIOFO:

_ PAs
> (~aAT)’

ne [ - koedimieHT 06'€MHOTO PO3NIMPEHHS BHACIIIOK 3MiHU KOHIICHTpAIIii;

a - koedilieHT 00'eMHOTO PO3LIMPEHHS, BHACIIIOK 3MIHU TEMIIEPaTypH;

AT - 3MiHa TemIiepaTypu OOYHCITIOETHCS PI3HHUIICIO TEMIIEPATYPH BEPXHBOTO MIAPY

BiJl HIDKHBOTO IIapy

B pesynbTaTi IOCHIKEHHS SIBUIA POJUIOBEpA BCTAHOBJICHO, IO 301IBIICHHS
30BHIIIHBOTO TETUIOBOTO TMOTOKY CKOPOYYE HYac Ha TOYATOK MpOoIecy poiuioBepa. Y
MaTEMaTUYHOMY MOJICIIOBaHHI pOJUIOBEpa ICTOTHY pOJb BiITPalOTh MEXaHi3MHU
KOHBEKTHBHOTO TEIJIO- Ta MAacOOOMiHY, MpsAMi Ta MepexpecHi mnporecu Audy3iiHOTO
MepEHECEHHs TeIJIOTH Ta MacH, K1 MOB's3aH1 OAMH 3 ogHUM. JlaHi aHami3y KoedilieHTa
criikocti (Rg) mokazamu, mo ymoBu 30epiranHs 3IIIT cyTTeBO 3anmexarb Bif
B3a€MOJIIIOYUX IIApiB HA MEX1 PO3/UTY Ta MAlOTh IT'SITh 00JacTell XapaKTepPHUX PEKUMIB
CTIAKOCTI.
Jlitepatypa

1. Bates S, Morrison DS. Modeling the behaviour of stratified liquid natural gas in
storage tank a study of the rollover phenomenon. Int J Heat Mass Transfer 1997; 40:
1875-1884.

Po6oty BukoHaHo i kepiBauiTBoM foil. kapeapun AMTaET Ilpokonenko O.0.

18



Kpasuenko O.0.
®YHKIIOHAJBHA CXEMA POBOTOTEXHIYHOI CUCTEMHA

PoGoty mpucBsiueHo po3podiri poOOTOTEXHIUHOI TIaThopMH. 3arajbHa TOMOJIOTIS
CUCTEMH TMPEACTABIIAE COOOK KOPIYC MPSMOKYTHOI (OpMU 1 IIICTh OJHOOCHOBUX
HUKIIYHUX KPOKYIOUMX PpYIIiB, 3aKpIIUVIEHUX IO TPU Ha KOXKHIA cTopoHl. JlaHa
TOMOJIOTISE MAaTUME MOKJIMBICTh MEPECYBATUCS PI3HUMH CIIOCOOaMM, TAKUMH SIK: TPUIIOJ,
OinegabHUM, KBaIpOoTieAaIbHUHN Ta TeKCOTIEAATbHUM.

byno o6pano wmotop-penykrop JGB37-545, mpoBeneHo BHOIp CHIOBHX CXEM
ynpasiiiHHA. OOrpyHTOBaHO 3aCTOCOBYBaHHS MOCTOBOI H-eneKTpu4HOi cxeMu Ui 3MIHU
HampsIMKy oOepTaHHsS JBUTYHa, oOpaHO cujoBui npaiiBep H-Bridge, BukoHanmii Ha
TpaH3UCTOpax IRF3205. OOGrpyHTOBaHO BUOIp KOHTpoJiepa KOMITaHii
STMicroelectronics, cepii 32F1, na 6a31 HanaromxyBaiapHOi 1uatu. [IpoBeneHo BuOIp
BUMIPIOBAIBHAX NPUCTPOIB CHCTEMH, 30Kpema patdmka ctpymy ACS758LCB-050B-
PFF-T.

Ha 6a31 o6panoro obnagHanHs copMoBaHo QyHKITIOHATBHY cxemy (puc. 1).

|—> - Ilnna xusneHss norikn 3.3 B |

| = - lllnHa KIBIeHHA ABHIVHIB 24 B |

| ¢ - Illima nepenaui nammx UART |
L 1

. 1 !

| MexarTponH i \Io,-'()'JPw_;J )

v @2 N2 Mexatponnuii Moayas 3

Eukozep stm32{303vct6
DC-DC Down
JGB37-545 I » GPIO | usB HW-613
1. N :
M Enkoaep U
JGB37-543 I H-Bridge |« .
o .‘\I\'_\V\-l),l}llﬂpll‘d U‘dlil[lL'iI  —

| MexatpoHHuii Moayan 2

IRF3205
ACST58LCB-0508 s

I

ACS7581L.CB-050B

3anooukHiK na 100A

|

Pucynok 1 — @yHki10HaNbHA cXe€Ma HMXKHBOTO PIBHS POOOTOTEXHIYHOT CUCTEMU

CunoBi cxeMu yYOpaBIiHHS MalOTh JBa KaHAM YIPABIIHHS, KEPYIOThCS 3a
JOTIOMOTOI0  IMUPOTHO-IMITYJIBCHOI ~ MOIYJAIii, TaKkWi CHTHAI  TeHepyBaTHMeE
MIKpOKOHTpOJIEp, Ha SIKOMY, Y CBOIO Uepry, € cheliajibHa nepudepis Uil BUKOHAHHS
naHoi 3amavi. BOygoBaHi eHkoJiepu Ha BUOpAHOMY MOTOP-PEAYKTOPI T€HEPYIOTh CUTHAI
3 YacTOTOI TMPOMOPIIHHOI OOEpTaHHIO, 3YUTYBAaTH TaKUM CUTHAT 1 MPOBOIAUTH
MOAJIBIII PO3PAXYHKHU JO3BOJUTH BOYJOBaHU TaiiMep BHOpPaAHOTO MIKPOKOHTpoOJiepa B
pexXuMi eHkoziepa. ¥ BHOpPaHOTO KOHTpoJiepa Ha OOpTy € BiciM BOyIOBaHHMX TalMepiB,
K MO’KHAa aKTHBYBAaTH TIEPEMUKAHHIM PEXHUMIB. Bupimmimm migkaoyaTd JaT4dK KyTa
MOBOPOTY J0 TPETHOI'O TaliMepa KOHTpoJIepa.

Buxonom BUMIPIOBAJIbHOTO CTPYMOBOTO JITaTYMKA € aHAJOTOBUM CUTHAJ B J1ala3oHi
Bix Hyns g0 3,3 B. Jlng 3uuTyBaHHS TaKOro CHUTHAIY HEOOXITHO ITIIKITIOUATH BHXIJ
JaTyuka g0 BOymoBaHoro MikpokoHTtposniepa AILIL. VYci mpuBomu KUBASTHCA Bl
akymynaropHoi Oatapei 24 B. Kepyrouum Ta nepudepiiiHuUM NPUCTPOSIM HEOOXigHA
MeHmia Hampyra 3,3 B, ans doro Oyzne 3acTOCOBYBATHCS MEPETBOPIOBAY MOCTIHHOTO
ctpymy DC-DC Down HW-613. 1106 y0e3neunTu cuctemy BiJl KOPOTKOTO 3aMUKaHHS, Y
CHUJIOBOMY JIAHITI031 3aCTOCOBYBAaTUMETHCA 3anmo0kHUK Ha 100 A.

Po6oty BukoHano mia kepiBHUITBOM joil. kadenapu AMTaET Antonenko H.C.
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Koyaman II., Maxiniu /I, 3aika C. O.
ABTOMATMHM3AIII TPOIIECY I'OPITHHSA Y BOJIOT PIMHOMY KOTJII
HA IMPUKJIAAI KBI'M-100

Haniiina, exoHomiyHa 1 Oe3neyHa poOOTa KOTENbHI 3 MIHIMAJIBHUM YHCIOM
00CITyroBYOro MEpCOHATY MOXE 3A1MCHIOBATUCA TUIBKM TPU HASBHOCTI TETJIOBOTO
KOHTPOJIIO, aBTOMAaTUYHOTO PETYJIIOBAaHHS Ta KEPyBaHHS TEXHOJOTTYHUMH MPOIECAMHU,
CUTHAJII3allli Ta 3aXUCTy 00JIaJHAHHS.

ChoibHUMHU 3aBJAHHSMU KOHTPOJIIO U YIpaBiiHHSA Oyab-sIKOT €HepreTUYHOi
YCTaHOBKH, B TOMY UHCJI1 KOTJIa, € 3a0€31E€UECHHS:

- BUPOOHMIITBA B KOXXE€H MOMEHT 4acy HEOOXIJHOI KUIBKOCTI TEIJIOTH (mapH,
rapsiuoi BOJM) MpHU NEBHUX MapaMeTpax.

- ©KOHOMIYHOCTI CHAJIOBaHHS TajlKWBa, pPAaIllOHAJLHOTO  BUKOPUCTAHHS
CJICKTPOCHEPrii Jisi BJIACHUX MOTpe0 YCTAaHOBKM Ta BIJOMOCTI BTpAT TEIUJIOTH IO
MIHIMYMY.

- HaJlIMHOCTI ¥ Oe3MeKu, TOOTO BCTAHOBJICHHS 1 30€peKeHHS HOPMaJbHUX YMOB
POOOTH KOXKHOTO arperary, 110 BUKIIOYal0Th MOXKJIUBICTh HEIMOJIA/IOK 1 aBapiil.

Cxema aBTOMaTH3alli1 pO3POOIISIETHCS BIJIMOBIIHO O TAKUX MPUHIIUIIIB:

- TIapaMeTpH, CIOCTEePEKEHHsS 3a SKUMU HEOOXiTHO IJI1 MPAaBUIBLHOTO BEIEHHS
TEXHOJIOTIYHOTO TMPOLIECY Ha BCTAHOBJIEHUX PEKHUMAX, BUMIPIOIOTHCS MOKa3yBalbHUMU
npujiagamu.

- mapaMeTpH, BUMIPIOBAHHS SKHUX MOXYTb NPUBECTU 1O aBapIMHUX CHUTYaLlM,
KOHTPOJIIOIOTHCS CUTHATI3YIOTh IPUIaaMH.

- mapaMmeTpu, OOJIK SKUX HEOOXIMHMM MJii TOCHOJAapChKUX PO3PaxyHKIB abo
aHamizy poOoTu 00JIaJHAHHS, KOHTPOIIOIOTHCS CAMOMUCHUMH a00 I1HTETpyBaJbHUMHU
npuiagamu.

3aBAaHHSIM aBTOMATHYHOTO PETYIIOBAHHS JDKEpeNa TeIula, SIKUM € KOTel, €
HiATPUMKA TEMIIEPAaTypu BOIH, KOTPa TMOJAETHCA B TEIDIOMEPEXKY, Ha 3alaHOMY piBHI,
10 BHU3HAYAETHCS BIAMOBIIHO 10 TEMIEpATypHOro Tpadika MpH EKOHOMIYHOMY
CTaJIOBaHHI BHKOPHCTOBYBAaHOTO TajMBa, CTa0iIi3allii OCHOBHUX IapaMeTpiB poOoTH
KOTEJbHI.

Temneparypa Boau, fKa TOJAETbCS B  TEIJIOMEPEXKY BIAMNOBIAHO  JO
OMANIOBAILHOTO Tpadika MIATPUMYETbCS Ha JAaHOMY piBHI "XOJomHUN mepemnyck'.
3amana BUTpaTta BOAM 3a0€3MEUYEThCS] PETYISTOPOM BHUTpATH (KJIallaHOM Ha JiHIT
peuupKyJIsLii), sIKi OTPUMYIOTh IMIYJIbC MO MEpenaay THCKIB MIXK KOJIEKTOpaMH MpsSMO1
1 3BOPOTHOT MEPEXKHOT BOJU KOTJIIB.

Perynsrop mijpkuBieHHs 3a0e3neduye yTpUMaHHs 33JaHOTO THCKY Y 3BOPOTHOMY
TpyOONpPOBO/I1 MEPEKHOI BOAM KOTJIIB.

JUis KoTniB mepeAdayeHo peryjaloBaHHS NpoOLEcy TOpiHHSA 3a JIOIOMOIOIO
PEryNSTOpiB pO3piMKEHHs MOBiTPs 1 manmBa. Crabimizailiss THCKYy Ma3yTy 1 HalbHHKA
KOTJIA 31 CHIOETHCS 3aralIbHOKOTEIbHUM PETYISATOPOM TUCKY.

[Ipn cnamoBaHHI TPHUPOJHOTO Ta3y TemIepaTypa BOAM Ha BXOAI B KOTel
HIATPUMYETHCS 110 PEKUMHIN KapTi.

besneka poboTn KoTiIa 3a0€3MeUy€eThCsl CUCTEMOIO aBapiiHOTO 3aXHCTY HUIIXOM
NPUTTMHEHHSI 1T0/1a4i IMajTnBa.

PoGoty Bukonano minx kepiBHUITBOM ja011. Kapeapu AMTaET ®@ypcooi T.M.
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Jlyka H.O.
MNPOBJIEMMU INIABUIIEHHSA MAHEBPEHOCTI AEC

OpnHiero 3 HAWUTOCTPIMIKMX TMPOOJEM EHEPreTMKH € TpoljeMa MOKPHUTTS
HEPIBHOMIPHOCTI TpadikiB H000BOr0, THKHEBOTO Ta CE30HHOTO EJIEKTPOCIOKHUBAHHS.

Po3poOka crocoOiB MiIBUIEHHS MaHEBPEHOCTI AaTOMHHUX €JEKTPOCTaHLIN
JO3BOJINTh ~ €HEprodsiokaM OpaTH ydacTh Yy PpEryilroBaHHI J1000Boro rpadika
€JICKTPUYHOTO HABAHTAXKEHHS, IO CYTTEBO IMIJABUIIUTH IXHIO KOHKYPEHTOCIIPOMOXHICTh
Ha PUHKY, a TAKOX MiABUIIUATH HAIIHHICTh €HEPTOCUCTEMH B IIIJIOMY.

Manespeni xapakrepuctuku AEC BH3Ha4alOThCS 3aTHICTIO BChOTO KOMILIEKCY
SJIEPHOTO Ta TEIUIOEHEPTeTUYHOTO 00JIaHAHHS €HeproOIOKy M0 3MIHU MOTYKHOCTI i
gyac poOOTH B pexKUMI PETyIIOBaHHS HAaBAaHTAKCHHS.

Manespenicts 050kiB AEC BHU3HA4a€eThCs TaKMMU OCHOBHHMH TapamMeTpamu:
PEryJTIOBAIbHUM [1alTa30HOM TOTYXHOCTI; JOMYCTUMOIO KUIBKICTIO ILHMKJIIB 3MIHU
MOTYXHOCTI; IIBUIKICTIO HABaHTAXKEHHS Ta PO3BAaHTa)XEHHsS OJIOKIB, y TOMY YHCII 3
BIIKJTFOUCHHSM iX B1JT MEpPEXKI.

Tpamuuiiini  maneBpeHi MmoxiuBocti AEC 3  peaktopamu Tuny BBEP
BU3HAYAIOTHCS XapaKTEPUCTUKAMH OCHOBHUX €JIEMEHTIB €HeproOJoKy: peaKkTOPHOI
ycranoBku (PVY), 3okpema akTtuBHOi 30HHM; mapoTypOiHHOi ycranoBku (IITY) Ta
3aCTOCOBYBAaHMMH CIIOCOOAMH Ta METOJIAMHU YIIPABIIIHHS IIMMU CUCTEMaMHU.

TemoBa nmoTykHicTh peakTopa AEC Moe 3Ha4HO 3MIHIOBATUCS MO B1THOIICHHIO
JI0 HOro HOMIHAJIBHOI IOTYKHOCTI, MPOTE ICHYIOTHh JEsIKi OOMEKCHHS, TOB's3aHl 3
nepediroM  siIepHO-(I3UYHOTO  TPoIecy Ta KOHCTPYKTUBHHUMH — OCOOJIMBOCTSIMU
teroBuaUIsiounx eneMeHTiB (TBEJI). OcHoBHI 3 HUX: TEpMOBTOMIIIOBAJIbHI SIBUINA,
MOB3YyYICTh MaTepially 000JOHOK, YHCTOTa MOBEPXHI, JOMyCTUMA JIiHIHHA MOTYKHICTb,
TEIUIoBa 1HEepIiiHicT, PY, TepmiuHa Hampyra B MacHUBHUX e€JE€MEHTaX KOHCTPYKIIIT
KOPITyCY peakTopa.

[Ipu 3menmenHi norykHocti AEC 31 3HaueHHsI, OJIM3bKOTO O HOMIHAJIBHOTO, /10
HyJsi 00 piBHS HaBaHTa)KEHHSI BIIACHUX IMOTPEO CIOCTEPIraeThcs TaK 3BaHE OTPYEHHS
peakTopa i BUHHKae HeOe3IeKka MOTPAIUIIHHS B «HOIHY sIMy». 3HMKEHHS €(EeKTUBHOTO
Koe(Ili€EHTa PO3MHOXKEHHS MOK€ OyTHM HACTUIbKM TIMOOKHM, IO pPEaKTOp CTaHE Ha
JESKUIA Yac MAKPUTUYHUM 1 BBEJIEHHS HOTO B pOOOTY BUSIBUTHCS MOJIMBHUM JIUIIIE Yepe3
KUIbKa TOJIMH ITICIIS 3yITHHKH.

Jlns 301IbIIeHHS 3aMacy peakTUBHOCTI HEOOXIIHI CKJIaJHI JOpori 3axoau. Brius
OTPYEHHS peakTopa Ha MaHeBpeH1 xapaktepuctuku AEC HaiiOUIbII 3HAYYIIE HATPUKIHIT
po00oUO0T KaMIlaHii, KOJIH 3amac peakKTUBHOCTI MaJIHii.

OTxe, BpaXxOBYIOUM BCE BHIIlECKa3aHe, MaHeBpeHi xapakrtepuctuku AEC cyTTeBo
3ayieXxaTh BIJl XapakTepy Iepediry nepexigHuX NpOoLEciB, B SKHMX OCHOBHY MHpobiieMy
MpEeJICTaBIsie€ MOAONAHHS e(eKTy HeCTalioHAPHOTO0 KCEHOHOBOTO OTPYEHHS aKTUBHOI
30HU peaktopa. IcToTHi oOMexkeHHs Ha MaHeBpeHicTh AEC cTBOpOOTH mpobieMu
HAJIMHOCTI KOHCTPYKTHBHUX eJeMeHTIB PY, Bukiukani psaoM (i3uyHMX Ta XIMIYHUX
e(eKTIB, a TAKOXK XapaKTEPUCTUKAMH CaMUX eJeMEeHTIB Ta PY 3arajioM sk €IuHOrO
o0'exTa.

Po6oty BukoHaHo mija kepiBHUITBOM jo1l. kadeapu AMTaET ®@ypcosoi T.M.
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IMoBoaounka C.
MOAEJIb 3bY I’ KEHHS JIOITATKOBHUX BIBPAIIIU I'TTIA

BusnadyeHHs TeXHIYHOTO CcTaHy OOJaAHAHHS KOMIIPECOPHUX CTaHIN Ta WHOTO
€JIEMEHTIB € aKTyaJbHUM HAyYKOBO-TEXHIYHUM 3aBJaHHSM BiJ BUPIIIEHHS SKOTO
3aJIeKUTh 3a0e3MeueHHs] 0€3B1IMOBHOI poOOTH 00'€KTIB TPYyOOIPOBITHOTO TPAHCIOPTY
ra3y. [IpoBefeHHS MIarHOCTHYHUX JOCHIKEHb 3 METOI0 BH3HAYCHHSI TEXHIYHOTO CTaHY
(TC) razoryp6inHux rasomnepekauyBaibHux arperaTiB (['TIA) mokasas, mo napameTpu
BIOpOAKyCTHYHOTO CUTHAITY KOPMYCIB MiAIIUITHUKIB HAWOIIBIIT MOBHO XapaKTepU3YIOTh
TEXHIYHUN CTaH JIOMATKOBOTO anapary

B poGoti 3ampormoHoBaHO Mojenb 30ymMKeHHS JomaTkoBux BiOpamiit [TIA.
JudepeHmianbHi piBHIHHS KOJUBaHb "'Baj-IUCK-JIOMATKU" TSI ITLOTO BUMAAKY OTpUMaHi
3 y3aranbHeHoro npuHiuny Octporpaacbkoro-I'amiibToHa. TakoX BHUKOPHUCTOBYBABCS
METOJlT PO3paxyHKy BHMYIICHHX KOJIMBaHb pOTOpa 3 MMANIMIMTHUKAMHA KOB3aHHS,
BCTAHOBJICHOTO Ha omopax, mo jaemndyrorts. [lokazaHo, mo MiHiManbHa mnepedyaoBa
MaTpHUIlb CUCTEMH JI03BOJISIE BUKOPUCTOBYBATH iX SIK IaTHOCTUYHI aJITOPUTMHU.

Po3po6neno nporpamy EOM 3a pomomoror skoi MOKHa BH3HA4aTH aMIUIITYJTHO -
YaCTOTHI XapaKTePUCTUKHA CUCTEMHU POTOP — MIAMUITHUKHA KOB3aHHS — Kopiryc. [Iporpamy
CKJIQJICHO 3a JaHuMH ra3oTypOiHHOi ycraHoBku ['TK-10, mis sikoi ekcriepuMeHTa bHi
4acTOTHI Ta ()a30Bl XapaKTePUCTHUKU KOpIycy € BimoMumu. HaBeneHo pe3ynbTaTu
MOJICTTIOBAHHS TUITOBUX BUIA/IKIB.

Potop TypOomammumM po3risganyd SK TpYyXKHY OalKy Ha MOJATIUBUX OIOpax.
OcHOBOI0O pO3paxyHKy OyJI0 MPUNHSATO PIBHSHHS TMOMEPEYHUX KOJIHMBAaHb, SIKE MOXHA
BUPIIIMUTH HAOIMKEHO 3a JOMOMOTOI METOJY PI3HHUIb, SKIO CKIACTH CHCTEMY
3BMYAMHMX IU(EepeHIiaIbHUX PIBHAHB. [ ILOTO POTOpP OYJI0 YMOBHO PO3MiNCHO HA |

BiJOKpeMIIeHHX Biapi3kiB (puc. 1). Binpisku marots pisni qosxunu |, . Momentu inepuii
Ta PO3MO/IIJICHI HABAaHTAKECHHS B MEXaX OJTHOTO BiJIpi3Ka € MOCTIHHUMH.

nnnnﬂﬂﬂnnnn
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Pucynok 1 — Po3paxyHkoBa cxema poropa

Takox HaBeIEHO pe3yNbTaTU AOCTIIKEHHS BIOPOAKYCTHUYHOTO CHUTHANIY KOPITYCiB
['TIA MeToa0M CIEKTPaIbHOTO aHaTi3Yy.

PesynpraT  BUNpPOOYBaHb  MIATBEPAWIN  QJCKBATHICTH MOJENl  30Yy/DKCHHS
nonaTtkoBux BiOpariii kopmycy I'TIA, mokaszaHo, 110 J1arHOCTHYHI O3HAKU JIOMATKOBOI
BiOparlii MOXyTb OYyTH BUKOPHUCTAHI IS PO3MI3HABAHHS TEXHIYHOIO CTaHy JIOMATKOBOTO
amapary.

PoGoty Bukonano min kepiBHUITBOM A011. kadeapu AMTaET I[Ipokomnenko O. O.
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Coxoa M.B.
CUCTEMA KOHTPOJISA T'A3Y HA BA3I MIKPOKOHTPOJIEPIB

AKTYaJbHICTh PO3POOKH Ta CTBOPEHHS MPUCTPOIB ISl TUCTAHITIHHOTO KOHTPOJIO Ta
00J1iKy ra3zy o0yMoBJIeHa HEOOXITHICTIO aBTOMaTUYHOTO 300py iHGopMaIlii Ta nepeaadi
JaHUX TPO BUKOPUCTAHMNA ra3 CIOXKUBAYaMH JJis BEJEHHS CTATUCTUKUA W 3pydHOI
3BITHOCTI KU TJIOBO-KOMYHAJIbHOT'O IOCIIOapCTBA.

PobGoTy mnpucBsueHO po3poOll CUCTEMHU KOHTPOJIIO Ta OOJNIKY BHMTpaTH razy Ha
ra3onpoBo/ii, SIKa MICTUTh PO3MIIICHUN Ha BIATATy)XCHHI BiJ] OCTAaHHHOTO KEPOBaHUI
BIJICIYHMMA KJIamaH 1 00'eMHU miadparMoBHil JTIYWIBHUK Ta3y 3 BOYJAOBaHUM MIpHUM
MEXaHI3MOM 1 MIJKIIOYEHUM JI0 HHOTO 4Yepe3 Ball, 10 00epTaeThCs 3 JTUCKOM Ha KIHIII
BIIJTIKOBUM TPUCTPOEM BHUTpPATH Ta3y, 10 BKJIOYAE IMIOYJIbCHY JIHIIO Bif
TEJIEeMETPUYHOTO JATUHKA.

CucreMa 10AaTKOBO MICTHTH MICLEBHMI KaHaj 3B'SI3Ky JJs nepeaadl iHpopmaiii y
OpsIMOMY Ta 3BOPOTHOMY HaIlpsIMKaX, NMPUCTPOi nepenayi iHGopmauii Ha BIACTaHb Y
OpsIMOMY Ta 3BOPOTHOMY HamNpsMKax, BiAJQJeHUM KaHall 3B'SI3KYy Ta BIJJAJIEHOTO
criokuBaya iH(opMmarrii 3 (yHKIIEI0 KOHTPOIIO Ta YIPaBIiHHS, MPH I[bOMY MICIIEBUI
KaHaJ 3B'SI3Ky MOBIJIOMJISIE BIJIIKOBUM MPUCTPIN BUTpATH Ta3y 3 NPUCTPOSIMHU Iepeaaul
iHdopmarlii Ha BICTaHb y MPSIMOMY Ta 3BOPOTHOMY HAIIpsSMKax, a OCTaHHI MOBI1JOMIICHI
BIIJTaJICHUM KaHaJIOM 3B'S3Ky 3 BIIJaJICHUM CIIO)KHMBaueM iHQOpMAaIlii, 10 BOJOMIE
(GYHKII€I0 KOHTPOJIIO Ta YIPaBIiHHS BIACIYHUM KJIalIaHOM.

B nporieci po3poOku cucteMu

- BUOpaHO eJeMEHTHY 0a3zy (MIKpOKOHTpoJiep, JaTYMKH Ta IHIII HEOOX1THI
MPUCTPOi), IO 3aJ0BOJBHAIOTH BUMOTH IMBUAKOMII Ta (YHKIIIOHAIBHI MOMJIHBOCTI
peastizalii NpUHIUIY POOOTH MPUCTPOIO OOJIIKY BUTPATH ra3zy 3 ypaxyBaHHSIM MPOCTOTU
Ta MEHIIINX BUTPAT;

- po3po0JICHO mporpamy HJjis peajizallii MpUCTpor OOMIKy BHTpaTH Ta3y Ha
MIKpOKOHTpOJIEpax;

- y BUOpaHomy iHCTpyMeHTasbHOMY cepenoBulli MPLAB 3nilicHeHo HanaromxkeHHs
POTrpaMHu.

Jlo mpucTtporo 00Ky BUTPATU Ta3y BXOIATH: MIKPOKOHTPOJIEP; AWCIUICH,; JaTUUKH
BUTpATH, TEMIIEPATYPH 1 TUCKY Ta3y; eleMeHT *uBJjeHHs (OaTapest); LCD nucneit

[Tpuamn poOOTH NPUCTPOIO OONIKY Tra3y 3aCHOBAaHMN Ha BJIACTHBOCTI 3MIiHH
MPOBITHOCTI TOHKOIUTIBKOBOTO IIapy JAIOKCUAY ojioBa SnO, mpu KOHTAKTi HOTO 3 Ta3oM.

UyTnMBICTh 10 PI3HUX ra3iB JOCATAIOTH IUISAXOM JIETYBaHHS PI3HUX MPUCATOK B
YyTIMBHNA map aaTuuka. Jlo ckiaay 4yTJIMBOTO €IEMEHTY JaT4hKa BXOMIATH KepamidHa
MikpoTy0Oa 3 mokpuTTsiM Al,O3 Ta HaHECEHOTO Ha Hel YyTJIMBOTO IIapy TIOKCHUIY OJIOBA.

Ycepenuni TyOM TpPOXOIUTh HATPIBAIBHUI €IEMEHT, KWW HarpiBae 4yTJIUBHMA
map 70 TeMIiepaTypH, MpH sKii BiH MOYMHAE pearyBatu Ha ra3. [Ipu momamanHi rasy Ha
JTaTYUK BiOyBaeThbcsl abCcopOIlis ra3y 1 BHACHIJOK YOro OIp JaTYMKa Iajgae i Horo
KUTBKICTh 3aMipSIETHCS.

Byno cnpoexkToBaHO mpuCTpiil Asis OOMIKY BUTpAaTH Ta3y 3 MIKPOKOHTPOJEPHUM
kepyBanHsM PIC16F87A. Jlns ioro peanizaiii 0yno moOyI0BaHO aJIrTOPUTM POOOTH Ta
HaMMCAaHUN KOJ TporpaMH MOBOIO aceMmOiep B iHTerpoBaHomy cepenosumii MPLAB.

Takox Oymno po3poONeHO MABI CXEMHU: €JIEeKTpUYHA CTPYKTypHa CXeMa Ta
eNIEKTPUYHA TIPUHITMIIOBA CXEMa.

[Iporpama Gyna BinkommiasoBana B MPLAB. Pesynsratom podotu € HEX-aiin.

PoGoty Bukonano mix kepiBHUITBOM a011. kadeapu AMTaET Antonenko H.C.
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domenko A.B.

HEHWPOMEPEXEBA CHCTEMA YIIPABJITHHSI MEXAHI3MOM
IHHOBOPOTY CTPIUYIN POTOPHOT'O EKCKABATOPA

3acTocyBaHHS HEHPOHHHUX MEPEX B CUCTEMaX yMPaBIiHHS € HOBUM MEPCIIEKTHBHAM
HaMpsIMKOM, SIKHH Jie/1aJll IUpIIe PO3BUBAETHCS, TOMY TeMa POOOTH € aKTyaIbHOIO.

Cucrema yIIpaBIIHHSA
enexkrpornpuBogom I'-JI € cucremorw 3
HiICYMOBYIOUMM  MIJCWJIIOBaYeM 1  Mae [l
3BOPOTHHUM 3B’S3KO 3@ LIBUJAKICTIO, THYUKHH e
3BOPOTHUM 3B'I30K 3a CTPYMOM 1 3BOPOTHHUI
3B'I30K 32 CTPyMOM 3  BIJICIYCHHSM.
Po3pobnena maremMaTH4Ha MOJENb CUCTEMH 3
ypaxyBaHHIM HOPY>KHUX €JIEMEHTIB.

NN Predictive Controller

‘—b Inl
outl ]
~p{in2

Subsystem Wm

Pucynok 1 — Cxema cucremu

%ﬁh yIOpaBaiHHSA 3 Heipoperynstopom NN

W [IpoBeneno
MOJEIOBaHHSA
IBOMAacoOBOI CHCTEMHU

e 1
,, Ha EOM 3
e lms || 3aCTOCYBaHHSIM

MakeTy  NPUKIAAHUX
nporpam  MATLAB.
BcTranosneno, 10
nepexiani MpoIeCH

I:f—;i" 3MIHHUX CTaHy

Md Mbor
Pucynok 2 — Cxema mMojielti 00’ €KTy yIpaBiIiHHS CuCTCMHU MarTb
KOJIMBAJIbHUM

Xapakrep.

Jlns 3abe3meueHHs 3aJ0BUILHMX ITOKA3HHMKIB SKOCTI CHCTEMH BHKOHAHO CHUHTE3
Heripoperynsaropa NN Predictive Controller, peamizoBaHOro B MakeTi NPHUKIATHUX
nporpam Neural Network Toolbox cucremun MATLAB. Cxema Mozeni HelipoMepekeBoi
cUCTeMH TMoka3aHa Ha puc. 1. Ha puc. 2 300paxkeHo cxemy miacuctemMu Subsystem, ToOTO
MOJIeJTi 00'€KTY yIpaBIIiHHS HEHPOPETYIITOpa

[IInsxoM BapiroBaHHS KITBKOCTI HEWPOHIB TMPUXOBAHOTO Iapy, MapaMmeTpiB
HABYAJIBHOI TOCIIJOBHOCTI 1 Psiy 1HIIMX TapaMeTpiB CHHTE30BAHO HEUPOPEryJsiTop,
KU1, 3a0e31euye BUCOKI TOKA3HUKH SIKOCT1 (DYHKI[IOHYBAaHHS CUCTEMHU.

HaykoBa HOBH3Ha poOoTu mojsirae B po3poOili HOBOI HEHPOMEPEKEeBOi CUCTEMHU
YIPaBIiHHS JBOMACOBOIO €JIIEKTPOMEXAHIUHOIO CHCTEMOI0 MEXaHi3My MOBOPOTY CTPiU
POTOPHOTO €KCKaBaTopa, M0 3a0e3Mmeuye BUCOKOSKICHE PETyTIOBAHHS.

Jlitepatypa.

1. B.II.[pskonoB, B.B.KpyrmoB MATLAB 6.5 SP1/SP2 + Simulink 5/6
WHCTPYMEHTBI MCKYCCTBEHHOTO MHTeUIeKTa u OuomHbpopmaruku. Cepust «bubmuoreka
npodeccuonana». — M.: COJIOH-TTPECC, 2006.- 456 c.

PoOota BukoHana mij kepiBHULITBOM 11011 Kadenpu AMTaET Bacunens T.1O.
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CHEMMOU AMAR
FEATURES OF ALGERIA'S ENERGY SYSTEM

Algeria's energy sector occupies a leading position in the Algerian economy,
with hydrocarbons alone accounting for 60% of budget revenuesand 98% of
export revenues. In 2021, Algeria was ranked 17th in oil production,10th in natural
gas production, and ranked 7th among natural gas exporters in the world. Algeria
ranks 15th in the world in terms of oil reserves, and 5th in natural gas. More than
99% of energy production and consumption, in particular in electricity, consists of
carbohydrates.

However, today the state is beginning to consider environmental solutions by
investing in renewable energy sources. According to Algeria's 2012 Program for the
Development of Renewable Energy and Energy Efficiency (PENREE), Algeria aims
to have an installed renewable energy capacity of 22,000 MW by 2030. But a decade
after that plan, progress is pretty modest, with solar generating just 0.8% of the
country's electricity in 2021, and wind generating 0.01%. Hydrocarbons account for
60% of budgetrevenues and 98% of export revenues.

Unfortunately, the rentier model forces the country to import everythingit
needs, to the point of reducing the manufacturing industry to 5% of GDP.
Imports rose from $9 billion in 1990 to $60 billion in 2016, while exports, halved
since 2014 due to falling oil and gas prices, are also beginning to decline in
volume due to a lack of investment in new fields; shale gas will not be able to save
the situation, given its very low profitability in the Sahara.

In the early 1920s, Algeria began to develop shale gas, although many
Algerians opposed and oppose this exploitation, arguing that shale gas poses a great
danger to the environment.

Unfortunately, according to experts, shale gas cannot solve Algeria's
economic difficulties; the country's real problem is national consumption per
capita, very high due to subsidies, which reduces the portion of production
available for export. In addition, the recent reforms of the legislation on
hydrocarbons have scared away foreign investors so much that the latest tenders for
the issuance of development permits did not take place [1].

The energy efficiency program corresponds to Algeria's desire to promote a
more responsible use of energy and explore all ways to conserve resources and
systematize useful and optimal consumption.

This program envisages the introduction of energy efficiency measures in
the construction, transport and industrial sectors, as well as encouraging the
creation of a local industry for the production of high- efficiency lamps, solar
water heaters, heat insulators by attracting local orforeign investment.

1. Banque mondiale. (2020). Data. https://data.worldbank.org/indicator/
EN.ATM.CO2E.KD.GD?I ocations=1Q

The work was carried out under the supervision of T.M. Fursova, associate professor
of the department of Automation, Metrology, Energy Efficient Technologies
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I'atinos /I.B., lpo3x B.A.
E®EKTUBHICTD YACTOTHOI'O KEPYBAHHS HACOCIB
TEIIVIOBUX I ATOMHUX EJEKTPOCTAHIIIA

B skxocTi kpuTepil0 ONTUMAIBHOCTI MPU CTBOpPEHHI eHeproszbepirarouoi ACY
MUPKYJIAIIAHUX HAcOCIB Moke OyTH MIHIMYM CyMapHHX €HEPreTHYHHUX BTpaT IpH
HiATPUMLI HEOOXIJHUX MapaMeTpiB Ha 3aJaHOMY PiBHI, OOYMOBJIEHOMY TE€XHOJOTTYHUM
MPOIIECOM, NMOKa3HUKAMU HAIIMHOCTI, OE3MEeKH Ta 1H.
Toni mouTyk oNTUMaIbHOTO €HEPro30epirarouoro pexuMy MOKHA 3A1HCHUTH BHACIIIOK
BUPIIICHHS] HACTYITHOTO 3aBIaHHS:

(V = AN:
min AN (XY, .R.H,E);
XPer R

BXx ! " Bux'

R(x Y E)>0

H (XY ) =0,
ne V. — ¢yHKOiT MeTw; Ym — BHXIJIHI 3aJeXHI ONTHMI30BaHI TapameTpH;
X, — Bxigmi 3amexHi Ta HesanexHi onrtuMisoBaHi mapamerpu; E — 30BHimHI

30yproBanHs; R — BexropHa QyHKIis 0OMexeHb-HepiBHOCTEH; H — BekTopHa QyHKIisn
00MeKEeHb-PIBHOCTEH.

B ocHOBi1 MaTeMaTHYHOI MOJIEI JISKHUTH IPUITYIICHHS, 1110 BC1 3MiHHI, TapaMeTpH,
00OMEKeHHS Ta IiTb0Ba (DYHKIIIST MOCI KIJTbKICHO BUMIPHI.

3 nomycTuMoi 00J1acTi BUXIJIHOI 3a/1a4ul BUIUISETHCA T100J1aCTh, IO € OKOJHUIICIO
pO3B'si3aHHS 3a/1ayl. Y MeKax 3a3HAu4€HOi 00J1acTi TeHEepPYIOThCS 3HAUYEHHS NapaMeTpiB,
IO ONTUMI3YIOThCS, OOUUCTIOIOTECS OOMEXEHHSI 1 3HAUCHHS BUMIPIOBAHMX BUXIJIHUX
napameTpiB. BuOuparmoTbCs TOUKH, y SKHUX: BUKOHYIOTHCS OOMEXKEHHS; 3HAUYCHHS
BUXIJHUX IapaMeTpiB 3HAXOIATHCA Yy 3a/laHii OKOJMIN PIIIEHHS; €HEpreTUYHl BTPaTH
MiHIMaJIbHI, TOOTO:

3aBAaHHS €HEpro30epiralouoro KepyBaHHS HATHITAIBHUMH YCTaHOBKAMH TIPH
YaCTOTHO-JIPOCCEILHOMY YIPABIiHHI 3BOJUTHCSA JIO BU3HAYCHHS 3HAYCHb YACTOTH
obepraHHs poOOUYOTO Kojeca (YacTOTH CTPYMy THPHUCTOPHOTO TEPETBOPIOBavYa) Ta
MOJIOXKEHHSI PETyJIO0Y0i 3aCYBKH, TIPU SIKUX BTPATH HATHITA4iB OyyTh MIHIMAILHUMU Y
BChOMY Jl1alla30H1 Mo1au:

YBI/IX :YBI/IX ) R;
E=E.

Po6Goty BukoHaHo mij kepiBHULITBOM foll. kKadenpu AMTaET Meszepi A.1O.
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Kpamapenko 10.0., IIpuasopos C.C.
MEXATPOHHI CUCTEMU KEPYBAHHASA

OcHOBY CTBOpPEHHSI HOBHX €HEpPro- Ta pecypco30epirarounx TeXHOJOT1N
CKJIQJIal0Th IIBUIKOII0Yl MpEenu3iiHI aBTOMATU30BaHI MPHUCTPOi Ta CUCTEMH, 37aTHI 3
MaKCUMAaJIbHOIO IIBHJKICTIO Ta TOYHICTIO BHUKOHYBATH 3a/aHl, 4aCOM JIOCUTh CKJIaJHI,
MOCJIIIOBHOCT1 TEXHOJIOTIYHUX OTEpalliif.

Y 1mpomMy 1iaHi HalWepEKTUBHIIIUM 1 HAHUNEPCHEKTHBHINIUM € KIac
«MEXaTPOHHUX» TEXHIYHUX CHCTeM, NOOYJOBaHMX HA KOMIUIEKCI NPUHIIMIIB Ta
TEXHIYHUX 3ac00IB MEXaHIKM, €JEKTPOHIKM Ta 1HPOPMAaTUKH. 3HAYEHHS MEXaTPOHIKU
cepell IHIINX MEePCIEeKTUBHUX TEXHOJOTIYHUX CUCTEM HEBIMUHHO 3pocTae. Lle mos's3ano 3
THM, 110 MEXaTPOHHI MPHUCTPOi, MOPIBHSAHO 3 TPAAUIIHHUMH, MArOTh HOBI (DYHKIT
BUIIOTO TMOPSIAKY 1 I03BOJISIFIOTH CTBOPIOBATH HOB1 MAIIMHU Ta MEXAHI3MHU 3 MAKCUMAIIBHO
e(EeKTUBHUM BUKOPUCTAHHSM iX CHEPTETUIHUX MOKITUBOCTEH.

OcoOnuBuii HayKOBUW Ta TMPAKTUYHUN I1HTEpPEC CTAHOBISATH MEXaTPOHHI
CHUCTEMH 3 CJIEKTPOTiApaBIiYHIMHU BHKOHAaBUMMH MexaHizmMamu (EJIIM). Taki cuctemu,
NOEJHYIOYH B COOl BUCOKI MUTOMI €HEPreTHYHI XapaKTEPUCTHKU €JIEKTPOT1IpaBIIuHUX
MEXaHI3MIB 3 IHTEJIEKTYaJbHUMH Ta 1HGOPMAIIHHUMH MOXJIHUBOCTAMH KEpYyIOUOi
MIKPOTIPOIIECOPHOT EJIEKTPOHIKH, TO3BOJISIIOTH 3 BHUCOKOIO TOYHICTIO Ta IIBHUJKICTIO
BIITBOPIOBATH KEPYIOYl [ii, [0 3MIHIOIOTHCS 3a JOBUIBHUMH, B TOMY YHCIl Ta
3a37ajeriib HeB1JJOMHM, 3aKOHAM.

MexaTpoHHI TPUCTPOi 3 ENEeKTPOTiAPABIIYHUMHA BUKOHABUMMH MEXaHI3MaMH,
IO CTEeXKAaTh, MOKYTh PO3IJISAIATUCS K HAHOUIBII MEPCIeKTUBHUHN B IaHUW Yac MiKIIac
MEXaTpOHHUX CHUCTeM — enekTporiapaBiiudi cuigkytodl cucremu (EI'CC). Ilpu
BIPOBAKEHHI TAKUX CUCTEM €(PEKTUBHO BUPINIYIOTHCS BaXKJIMBI Ta aKTyallbHI MPOOIeMHU
EHEPro- Ta pecypco30epexeHHs y PI3HUX Tamy3sX TexHiku. Hampukmam, MIBHIKOIIIOUI
CJICKTPOHHO-TIAPABIIYHI PETyIATOPH YACTOTH OOEpPTaHHS MOU3EIBHUX JBUTYHIB Ta
napoBux TypOiH 3a0e3neuyroTh miaBuieHHsa ix KKJ[ ta skocti poOoumx mpolecis;
MPEIU3iiHI eJIeKTPOTiIpaBIiuyHl HATUCKHI MPHUCTPOi MPOKATHHX CTaHIB 3a0e3MeUyI0Th
3HaYHy €KOHOMIIO METally Ta MiJABUIICHHS SKOCTI MPOKATy 3a PaxyHOK 3HUKEHHS HOTo
pizHoToBIIMHHOCTI; BUKOopucTaHHs EI'CC y craHkoOynyBaHHI J103BOJISIE MIABUILYBATH
MPOIYKTUBHICTh BEPCTATIB, CTBOPIOBATH €(heKTUBHI Ta OaratoyHKIIOHAIBbHI POOOTH Ta
MaHIMyJIATOPH.

He3Bakaroun Ha BEJIMKY KUIbKICTh PI3HOIUIAHOBHUX, I[IKABUX Ta KOPUCHUX POOIT
y Ii{A ramy3i, B JaHUW Yac BIACYTHS JOCTaTHHRO CHUCTEMaTH30BaHa Ta YHIBepcalbHA
TeopeTuyHa 0a3za i CTBOPEHHS Ta JOCHIKEeHHS nperusiianx mBuakoairounx EI'CC,
10 YCKJIAJTHIOE Ta YIOBUIBLHIOE MIPOIIECH X PO3POOKH Ta BIIPOBAIIKEHHS.

Icnyroui Metoau € abo 3arajibHI METaTeopii, sIKl BUMaraloTb KOHKpeTH3alii Ta
HANIOBHEHHS! KOHKPETHUMHU TPUKIIATHUMU METOJUKAMU, MATEMATUYHUMHU MOJICIISIMH Ta
TEXHIYHUMH DPIIICHHSIMH, a00 CIPSMOBaHI Ha BUPINIEHHS NMPUBATHUX 3aBJIaHb: THUIIOBE
KOHCTPYKTOPChKE TPOCKTYBaHHS, TEPEBIPOYHI PO3PAXyHKH Ta MapaMETPUUHY
ONTHUMI3AIlII0 BXKE ICHYIOUMX a00 CIPOEKTOBAaHUX CHUCTEM. Y IbOMY IUIaHI HEOOXITHI
KOHKPETH30BaHI IPUKJIATHI TeOpii Ta METOAMKH, sIKi O OXOIUTFOBAJIA TTOYATKOBI, KIIFOYOB1
Ta HAWOIBII HAYKOMICTKI €Taru CTBOPeHHs mBuAKoAitounx npenusiinux EI'CC:

Po6oTy BuKOHaHO M1 KepiBHUUTBOM Mpod. kadenpu, 3as. kad. AMTaET Kanroka I'.1.
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Bondarenko Y., Chebotaryov A.
COST-PERFORMANCE OF
CIRCULATION PUMP TPP

The system low-potential complex (LPK) to a considerable extent influences on
technical and cost-performance of the work sueprodsoxa TPP and APP. The Half to
whole energy, produced caldron or reactor, gets lost in capacitor, which supports the
necessary level of the vacuum on output from steam turbine. The main equipment LPK
there is capacitor, circulation and condensate pumps and ejector. The most powerful of
them is circulation pump. His power can form before 1% powers energyblock. Aside
from direct losses of the energy in him accuracy of the regulation and maintenances
coolling water also influences upon the general efficiency of the work energyblock.

This sets the problem increasing to efficiency of management circulation by pump
for the reason improvements job data turbines, reductions of the losses to energy and
reduction to prime cost of its production.

According to basic researches, the use the offered methodses will allow to get the
significant economic effect. The purpose given studies is an experimental determination
to efficiency of frequency management circulation pump, not only responsible and
powerful unit LPK, but also more powerful consumer of the own needs energyblock.

The experimental studies were conducted on typical circulation pump by power
1700 kWt energyblock 300 MWt Zmievskoy TPP.

On stations management circulation pump is produced on one frequency by
change the local resistance bolt. Compare the loss under throttle and 3-h step-like
frequency management (the indicator table. 1).

FREQUENCY MANAGEMENT

The table 1. Comparison to efficiency of the ways of management

Consuption Q, m3/c
53 6,6 7,26 7,9 9,24
Losses under throttle, 257,6 245 309 391 460
kWt
Losses under 3-h step- 112,4 125 260
like frequency
management, KWt
Difference of the losses , 145,2 120 51
kWt
Annual economic effect, 784 648 207
uah 000 000 540

Thereby, experimental studies have shown capacity to work an algorithm

automated energysaved management supercharger and economic practicability of their
use. The annual economic effect for one circulation pump by power 1700 kWt forms
200-700 th.uah./year depending on state of working energyblock.

Po6oty BukoHaHo mia kepiBHULIITBOM joil. kadhenpu AMTaET Me3zepi A.1O.
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Kanioxk M.T'., Ban3znauuenko I'.C.
HIJIAXHA CTBOPEHHHA EHEPI'OE®EKTUBHUX CUCTEM
KEYPBAHHA

OnHuM 13 HAUOUTBIT IEPCHIEKTUBHUM IIIIXOM Y BUPIIICHHI MPOOJIEMH eHepro- Ta
pecypcoz0epexeHHss ~ po3poOka  Ta  IIMPOKE  KOMIUIEKCHE  BIIPOBAJKEHHS
€Hepro30epiratoyux CUCTEM ABTOMATUYHOIO YIPABIIHHS TEXHOJOTTYHUMU O0'€KTaMU Ta
npouecaMu — SK HOBOCTBOPEHUMMH (Hacamiiepen), Tak 1 icHyrouumu. [lpy npomy
LIecpsiMOBaHe Ta e()eKTUBHE yNpPaBIIiHHS, 3aCHOBaHE HA METOAAX CUCTEMHOI0 aHali3y,
MaTEeMaTHYHOT'O MOJICIIIOBAHHSI, TEXHIYHOI KIOEPHETUKH, MICTUTh y CO01, HA CUCTEMHOMY
piBHI, 3Ha4HI PE3€pBHU €HEPIro- Ta PeCcypco30epeKeHHs, sIKI HE MOXKYTh OYTH BHSBIIEHI,
BUKOPHCTAHI Ta peajli3oBaHl Ha PiBHI OKPEMHX €JIEMEHTIB, IO BXOAATH 10 KOMIUICKCHY
CUCTEMY KEpyBaHHS.

B nanuii yac nutaHHAMHM €HEpPro30epirarodyoro yHpaBlllHHA 3aiiMa€eTbCsl HU3Ka
BIJIOMMX HAayKOBHUX LIKLJI Ta KOJEKTUBIB SIK B YKpaiHl, Tak 1 B OJM)KHbOMY Ta JAJIEKOMY
3apyOiXoKi. 3 OCTaHHIX POOIT YKpaiHCHhKMX BUEHHUX Y IIIH Taly3l CIiJi 3a3HaYUTH POOOTH
O.I. PorawoBa, M.O. J[yens, A.X. Tlopenmika, H.A. Prommmuna, B.II. Cesepuna,
I'.I. Kantoka. Tum He MeHIL, CJIiJ] BU3HATH 1 T€, 110, HE3BAYKAIOUN HA YCIIIIHE BUPILIICHHS
HU3KU [IPUBATHUX HAYKOBUX 3aBJaHb Yy IiH ramysi, 3arajibHa TeOpisl eHepro3oepiratouoro
aBTOMATHUYHOT'O YIIPABIIHHA TEXHOJOTIYHUMHU 00'€eKTaMH Ta TMpolecaMH, SK HOBUM
HAyKOBHMI HaNpsIMOK, NepedyBae MOKH 110 B 3apOJKOBOMY CTaHi 1 HOTpeOye HIBUIKOTO
Ta. IHTEHCUBHUI PO3BUTOK.

[Tpu npomy noTpiOHE MepIIoYeproBe BUPILICHHSI HACTYITHUX HAYKOBUX 3aBIaHb:

- po3poOKa HAayKOBUX MPUHIMIIB Ta TEOPETUYHUX 3acajl €HEepro30epiraroyoro
YIPaBIIiHHA TEXHOJOTTYHUMH 00'€KTaMU Ta MPOLECaAMU;

- po3pobka Mojenel Ta METOMIB CTPYKTYPHOTO Ta MapaMeTpUYHOTO CHHTE3Y
eHepro30epiraltouux CUCTEM aBTOMATHYHOTO YIPaBIIiHHS;

- po3po0OKa, TociiaHa MepeBipka Ta MPOMHUCIOBE BIPOBAKEHHS Y PI3HUX Tamy3sax
TEXHIKM HHU3KM KOHKpETHHUX eHepro3oepiratounx CAY TeXHOJOTYHUMHU 00'eKTaMu
(30KpeMa — B EHEPTETHYHIN raysi).

[Ipobnema cTBOpeHHs iHOpMaIiHOro 3abe3nedeHHs EnektporiapaBiiuHux
CIIIKYIOUMX CHCTEM MOJSATra€, TOJOBHUM YWHOM, Y CHUHTE31 €()EeKTHMBHUX aJTOpPUTMIB
VIPaBIiHHA EJEKTPOTIIPABIIYHUMH BHUKOHABUMMH MeEXaHi3MaMH, M0 3a0e3meuyroTh
HEOOXIHY SKICTh PEryJIOBaHHS poOOYMX MPOIECiB (IMIBUIKICTh, TOYHICTh, CTIMKICTB,
Jllana3oH peryJloBaHHs, €HepreTuyHy e(eKTUBHICTH Toulo). s mpobiema moxe OyTu
BUpIIICHA IIJISXOM PO3BUTKY Ta BJIOCKOHAJIEHHS METO[IIB 3arajibHOi MPUKIAIHOI Teopii
ONTUMAJIBHOTO YIPAaBJIiHHS JUHAMIYHUMHU CHCTEMaMHM Ta X aJanTaii€lo 10 KOHKPETHUX
0CcO0JIMBOCTEN BUKOPUCTOBYBAHUX E€JIEKTPOT1IPABIIYHUX BUKOHABUMX MEXaHI3MIB.

PoboTy BuKOHAHO M1 KepiBHUUTBOM Mpod. kadenpu, 3as. kadp. AMTaET Kanroka I'.1.
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CEKLIA ®I3UKH, EJIEKTPOTEXHIKH I
EJIEKTPOEHEPT'ETHUKHA
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Crenanmok 5. A.

MIITOTOBKA OINEPATUBHOI'O ITEPCOHAJIY AEC 3 IX I[II71 1010
NMPUAHATTS PIINEHHSA VY TIO3AILITATHUX ABAPIMHUX
CUTYANISAX

YrpaBniHHs ATOMHUMH CJIEKTPOCTAHIIISIMU (AEC) 3MIMCHIOETHCS
BUCOKOKBaJi(piKOBAaHUM OIEPATHUBHUM IE€PCOHAJIOM 32 JOMOMOIOI0 aBTOMAaTH30BAHUX CHCTEM
VOpaBIiHHSA Ta CHUCTEM MIATPUMKHA NPHAHATTS pilnieHb. AHam3 HAYKOBO-TEXHIYHOI Ta
crneniaigbHOI Jiteparypu [1 — 4] mokasas, 0 B AACpHIN eHepreTHili OUIBIICT BAXXKUX aBapii
(o 60 ... 80% 3aranbpbHOrO YMCIA) MOB'I3aHA 3 MOMMJIKAMU ornepatuBHoro nepconany (OII), a
0CcOOMMBO 3 HOro CrHemiaJbHOI0 TEXHIYHOK MIArOTOBKOIO Ta MOCTIIOBHICTIO i IIOAO
npuitHATTA pimeHs (I1P) y mratHuX Ta mo3amTaTHUX aBapiiHUX CHTYAIlisX.

Haityacrime po0oTa omepaTopa MPOTIKAE 32 yYMOB KOPCTKOro JediluTy dYacy i 3a
BHCOKHX MCUXO0(}1310JIOTYHUX HaBaHTAXKEHHAX. Y pizHuX mo3amraTtHuX cutyamisx ([131LC), sxi
3roJIOM MOXYTh HEPEepOoCTH B aBapito abo katactpody, poiab ACY TII 3BoguThbCs TLIBKHU 110
OTepaTUBHOI A1aTHOCTUKH Ta MIATPUMKH OrepaTopa AJis MPUHHATTS IM MPABUIBHOTO PIlIEHHS B
YMOBaX HEBH3HAYEHOCTI PO3BHUTKY CUTyaIii Ta IJii BUBEJACHHS CTaHI B OC3MEYHHHA PEKUM
ekcrutyaTarii. B maHuii yac Ha Takux pexuMax poOOTH iCHYE MPOTHPIUYS MK MOTPEOOIO
oreparopa, IO CTPIMKO 3MIiHIOETBCA, B iH(oOpMaulii Impo mapaMeTpu, IO XapaKTepU3yIOTh
MOTOYHMI CTaH TeXHOJIOriuHoro npouecy Ha AEC, 1 1eTepMiHOBaHICTIO aNTrOpUTMIB OOPOOKHU Ta
nonanHs iHdopmamii. Sk mpaBwio, cucrema BimoOpakeHHs iHPOpMAIli Hagae OmepaTropy
NneBHUHM 1H(QOpMaliiHUK TOTIK JaHux, He moB'si3anmid 13 neBHumu [I3IIC, sxi Ha AEC
XapaKTePU3YIOThCS MIBUAKOIUIMHHICTIO [2 — 4].

ITpu po3sutky II3LIC iHTEHCUBHICTH TOTOKY MOBIAOMIIEHB, TOTPeOYIOTh HeraiiHoro I1P,
pi3ko 3pocTae, a 4Yac, HeoOXimuui omeparopy mis [IP, pisko 3menmryerbes. Lle Beme 1o
NepepOCTaHHsl CUTYallii 10 HEBU3HAYEHOI KPUTHYHOI BUIAJAKOBOI CUCTEMU YIIPaBIIHHS, sIKA HE
JI03BOJISIE IPUAHATH ONTHUMAIIbHE PIIICHHS, a, OTKE, MPU3BOJAUTH 10 IMOMHIKH OINEPATUBHOTO
NepCcoHaly Ta BUHMKHEHHs aBapiii 1 katactpod [2 — 4]. Takum yuHOM, 3aBIaHHS TPEHAKEPHOI
HiATOTOBKM Ta HAaBYAHHS ONEPATUBHOTO MEPCOHAITY €HEpProo0'eKTiB 3 iX Mii MO0 MPUHHATTS
pIlICHHS Y NMO3alITaTHUX aBapiiHUX CUTYAISIX € aKTyaJbHUM.

Cnucok BUKOPUCTAHUX JIKEPEI:
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®egopos €. B., Tumomenko O. A.

3ACTOCYBAHHA KJIIACTEPHOI'O AHAJII3Y JIA OBPOBKHU
ITH®OPMAIIMHOIO MMPOCTOPY B ABTOMATHU30BAHHUX
TPEHAKEPAX 3 IIAI'OTOBKHU OINIEPATUBHOTI'O IIEPCOHAJIY AEC

IcHyrO4i Ha ChOTO/IHI METOIM 00pOOKH 1H(OpMaIlii Mpo aBapiifHi CUTYyallii Ha MOTEHIIIHO
HeOesneynux ob'ektax (TEC T1a AEC), mo BuMaraioTh JaqbHOTO BJOCKOHAJCHHS 3
e(DEeKTUBHOCTI Ta HAJIIMHOCTI BUSABJICHHS HEOC3MEYHUX HEIITATHUX IPOIIECIB, IO BiIOYBaOTHCS
B pealbHUX MaciTabax mpocropy ta 4acy [1, 2].

Posrnsin meroniB oOpoOku curHamiB, Takux sk Metop «JlepeBo momiity; «JlepeBo
nporeciBy; «Mojenb y CHTHaTypi» TOKa3aB, IO BOHU HEIOCTATHBOIO MIipOI0, TOKa3yHTh
peanbHy KapTHHY TOAIH, 10 BiIOyBalOTbCs. 3OUIBIICHHS YHCIAa KOHTPOJbOBAHHUX
texHonoriynux mnapameTpiB AEC o0ymoBuio 30inbmieHHs oOcsary pizHoi iHdopmarii, gKy
MOBUHEH NMPUNHATH 1 MepepoOuTH omnepatuBHUN mepcoHan [1]. B indopmariiinomy mnpoctopi
BUKOHYIOTHCSI HACTYIHI (DYHKI{: OmepaTuBHUN KOHTPOJb 32 XOAOM TEXHOJOTIYHOTO IMPOLECY,
TEXHOJIOTIYHA CHUTHaTi3allis, pO3PAXyHOK TEXHIKO-EKOHOMIUYHUX MOKA3HUKIB, BHU3HAUEHHS
JOCTOBIpHOCTI iH(OpMallii, AlarHOCTHKA cTaHy 00JIaJlHaHH:, peecTpallis aBapiiHuX cuTyarii [1,
2].

VY cydacHUX TEOpisiX NPUHHATO pO3rISAATH iHPOPMALIHHUA MPOCTIP, SIK CTOXaCTHYHUIM
TOOTO, KUl Ma€ BJIACTUBICTh HEBU3HAYEHOCTI 1 BUIIAIKOBOCTI, TOMY Cy4acHI METOIN 0OpOOKHU
iH(popMarii TOMyCKalOTh HEIOCTOBIPHICTh Ta HETOUHICTh B 00poOmi. [ mpuiHATTS pileHHS
(ITP) oneparuBHOMy niepconany AEC HeoOXiqHO aeKBaTHO OI[IHIOBATH MOCTYHA0Yi MapaMmeTpu
texHosoriynoro npouecy AEC. ¥V 6aratbox Mozaemsix B iHpOpMaIifHOMy POCTOPi BUBYAIOTHCS
CTPYKTYpHI 3B'I3KM MK HapaMeTpaMu, 10 HeCyTh 1H(OpMALiI0 NMPO TEXHOJOTIYHUN Mpoliec
(TIT), ame BOHM HEOOCTATHHOIO MIpOIO OIMUCYIOTH iH(GOPMALIO UISI ONTHMAIBHOTO BHOOpY
BapiaHTa MPUHHATTSA pileHHs [2].

OnHi€ero 3 HAWOLIBII XapaKTEpHUX pUC ympaBiuiHHsA eHeprodnokamu AEC € Benmkwii
o0csar iHdopmanii [1], aKy HEOOXiIHO OTpPUMATH, MEPEPOOUTH 1 peani3yBaTu MpU yNpaBIiHHI
eJIEKTPOOOTaTHAHHAM Ta JJIsi 3a0€3MeUYeHHsT Oro HaJiifHOT Ta €KOHOMIYHOi pOOOTH y pPi3HHX
pexxumax. Pexxumu excrutyaranii AEC MoXHa poO3IUIMTH Ha HAcTymHi rpynu. PosrisiHemo
OCHOBHI 3 HUX:

— PEXUM HOPMAIbHOI eKCIUlyaTalii: IJaHOBI IMYCKM Ta 3YHNMHKH €HeproOJIOKiB;
cTallioHapHa po0OOTa Ha PI3HUX PIBHAX MOTYXKHOCTI; IMEPEXiTHI PEKUMH; PO3XOJOKEHHS;
NEePEeBAaHTAKEHHS JIEPHOTO MAJINBA;

— aBapiiHUM peXHUM eKCIUTyaTallil, sK1il Moke npu3BecTu a0 nomkokeHHs: TBEJIB Ta
3a0pyaneHocti npumiieHb AEC (oBKis).

Oco0nMBO CKJIaJHI YMOBHM CKJIaJalOThCid B Yac HECTAlllOHAPHUX YMOB poOOTH (H-A,
3anmyck abo 3ynmuHKa OJOKYy), a TakoXX IiJ] 4ac aBapifHUX CHUTYyallii, KOJIM ONepaTUBHOMY
NepCoHaly HEOOX1JIHO MAaHIMYNTIOBAaTH JAECATKAMHM PEryjllolouMX 1 3alipHUX OpraHiB IpH
OJTHOYACHOMY KOHTPOJII 32 YMCICHHUMH TEXHOJIOTTYHUMHU ITapaMeTpaMH.

Ha ocHOBI eHepreTMUHUX XapaKTEPUCTUK 1 MOTOYHOI 1H(pOpMaLil Ipo cTaH oOJaJHaHHS
Ta MapaMeTpax TEXHOJIOIIYHOrO MpOIeCy BHUPILIYIOTHCS Taki 3aBJaHHS, SK: ONTHUMAaJIbHUN
PO3MO/I1JT aKTUBHOT'O HAaBAHTAXXEHHS MK €eHeproOokamu; BUOIp ONTUMAaIbHOIO CKIAAY A1IF0YOT0
o0JaIHaHHA; PO3MOLT BU/IIB Ta KIJIbKOCTI MajanBa i T.1.

Han3BuuaitHo Benukuii obcsar iHdopmarii, KOTpui HEoOX1AHO 3i0paTH, MepepoOuTH,
30epiraTd Ta peani3yBaTH TPHU YIpaBliHHI cydyacHUM eHeprobmokom AEC, 3ymMOBHUB MOsBY
IOPUHIIUIIOBO HOBUX METOIB 300py, 00poOKHM Ta moaaHHs iH(opMallii 3 BUKOPUCTAHHAM SIKICHO
HOBHX TE€XHIYHUX 3aC001B 1 TEXHOJOTIYHOTO 00JIaIHAHHS.

CporonHi icHye mnpoOiemMa 3 oprasizaimii MOTOKIB iH(opmalii 70 OmepaTHUBHOTO
MEePCOHANTY Ta KOMaHAHOI 1H(OpMaIlii Bi HbOTO, PIIICHHS SKOi 3a0e3Meunio 0 onTUMabH1 Ail
oreparopa 1o NPUHHATTIO PillleHb y MO3aIITaTHUX aBapiHuX cuTyarisx [1, 2].

Sx Bimomo [1 — 4], iHbopMaliiiHl MOJIeN] ONUCYIOThH 1H(GOPMaIiiiHI 3B'SI3KH, Y TOMY YHUCIII
KUTBKICHI XapaKTEPUCTUKH MOTOKIB iH(OpMaIlii MiXK piBHSAMH 1 B MEXax piBHEBOI CTPYKTYPH.

Ha ocHoBi iHopmaniifHOi MOJieNli BUBHAYAIOTHCS HEOOX1THI XapaKTepUCTUKU MPUCTPOIB
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BBEJICHHS-BUBEACHHS 1H(OpMAIlii; MPOBOIUTHCS OIIHKA MaM'aTi Aiis 30epiraHHs iH(OpMaIIii;
BU3HAYAETHCS TIEPIOJUYHICTh PO3B'sI3aHHSA (YHKIIOHAIBHUX 3aBlaHb. Bces iHbopmaris, mio
HAJIXOJUTH JI0 OTIepaTopa JOHOCUTHCS y BUTIIAI 1HPOPMALIHHUX CUTHAIIIB IIPO CTaH MapameTpiB
TEXHOJIOTIYHOIO IIpoIlecy.  3acTOCyBaHHS MaTeMAaTHUYHUX METOJIB MOJENIIOBAaHHS CTOCOBHO
iH(popMaLiifHUX KaHaJiB 00yMOBJIEHO HEOOXIJHICTIO A1arHOCTHKH CUTHATY Ta HOro KOpekii 3
METOIO ITiIBUINCHHS 1HGOPMAIiitHOT HAMIMHOCTI.

OcHoBHa npo0ieMa AiarHOCTUKU CHTHAJIIB OB’ S3aHA 3 PO3BUTKOM METOMIB BUSBJICHHS
CIIOTBOPEHb Ta OIlIHKK iXHIX IapaMeTpiB, IO HEMOXJIHBO O€3 TOoINepeaHboi MOO0YyI0BH
mMaTteMaTHuHoi Mozeni iHdopmariitHoro curnany. Cepen BiTOMHUX METOJIB aHaizy iH(opmarii
IIPOCTOPY, aBTOPAMHU 3aIPONOHOBAHO BUKOPHUCTOBYBATH METOJIM KJIACTEPHOrO aHamizy [3, 4]. Sk
i Bimomo [3, 4], mpu MoxenroBaHHI 00csry 1H(GOPMAIIKHOTO TPOCTOPY BCE YACTIIIE
BUKOPHUCTYETHCSI CHHEPTeTUUHUN (PpaKkTaabHUIl MiAX1J, OHUM 3 OCHOBHHUX BJIACTHUBOCTEH SIKOTO
€ BJIACTHUBICTh CAMOMOIOHOCTI, YHOPSAKOBOCTI.

Cunepretuka Ta Teopis (pakTamiB TICHO IMOB'S3aHa 3 KIACTEPHUM aHAJI30M, SKHI
BUpIIIye 3aBIaHHA BHUIUICHHS KOMIIAKTHUX TPyl 00'€KTiB 3 OJIM3BKUMH BIIACTHBOCTSIMU Ta
XapaKTepUCTUKAMU, B IAHOMY BUIIAAKY [IPO CTaH MapaMeTPiB TEXHOJIOTIYHOTO IPOLECY.
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Cropuaxk €. C.
CYYACHI IMPUCTPOI KOHTPOJIIO PEKUMIB POBOTHU
EJIEKTPOEHEPTETUYHOI'O OBJIA/ITHAHHA

JIo cydacHUX KOHTPOJIbHO-BUMIPIOBAJILHUX MPUCTPOIB MPEA'sIBISIOTHCA JOCUTH
BUCOKI BHMoOru. Hampukiaa, B €IEKTPOTEXHIYHINH Ta EHEPreTUYHIA MPOMHUCIOBOCTI
aKTyaJIbHUM 3aBJaHHSM € BUCOKOTOYHI 1 IIBUKO/I1I041 BUMIPIOBAHHS TAKUX BEITUYUH, K
CTPyM, Hampyra, MOTYXHICTb, KOE(IIIEHT MOTYXHOCTI Ta 1H. BHcoka TOYHICTh
BUMIpDIOBaHb  HEOOXiHa g  e(pEeKTUBHOIO  KEPYBAaHHS  MPOMUCIOBUMH  Ta
TEXHOJOTTYHUMHU 00'ektaMu. Ilpu poOOTI KOHTPOJILHO-BUMIPIOBAJIIBHUX IPUCTPOIB Y
CKJIaJll CHCTEM KEpyBaHHS 1 pEryJIOBaHHs, MIJABUIIEHI BUMOTH JO IIBUAKOALT
OOTPYHTOBYIOTBCSI HEOOX1THICTIO MHUTTEBOTO BIIKIIOYCHHS NMPH aBapiiHUX CUTYyaIllsAX 3
METOIO 3armo0iraHHs BUXOAY 3 JIaay €JIEKTPOTEXHIYHOTO YCTaTKyBaHHS 1 ITiJIBHIICHHS
TEPMIHY CITy>KOM KOMYyTallliHUX arapariB.

VY BumiproBanbHux cxemax 10 1000 B Ha 3miny TpaguniiauMm Tpancpopmaropam
CTPYMY MPHUXOJATH JIIHINHI IEPETBOPIOBAYIi, 1110 MPAIIOIOTh HAa OCHOBI epekTy Xoiuia, sKi
3a0€e3Meuyl0Th BHCOKHMI pPIBEHb MIBUIKOAII Ta TOYHOCTI. 3aCTOCYBaHHS OINTPOHHUX
raJIbBaHIYHUX PO3B'A30K Yy LUX TEXHIYHUX PILIEHHSIX J03BOJISE TOCITTH HEOOX1JIHOTO
PIBHS 3aBaJOCTIMKOCTI KaHany BuMiproBaHHA. [Ipu poboti 3 Hanpyramu monan 1000 B
nepenada iHdopMaliii BiJ BHMIPIOBAIBHOTO OJOKY 10 OJIOKY KOHTPOJIIO Ta iHIWKAIil
3/1MCHIOETHCS TI0 ONTOBOJIOKHY Ha BijicTaHb 0 10 M. Lle 3a0e3neuye rapHy rajibBaHiuHy
PO3B'I3Ky 1 JO3BOJII€E BUTOTOBJISITH BHUMIPIOBAJIbHI HPUCTPOI, L0 3I1HCHIOIOTH
BHUMIPIOBaHHS MapaMeTpiB y cxemax 3 Harpyroto a0 100 kB. Yac BusBieHHsS aBapiiiHO1
BEIIMYMHU CTPYMY 1 TIepeaadi CUTHATY B OJIOK KOHTPOJIIO Ta 1HJIUKAIlli CTAHOBUTH KIJTbKa
MIKPOCEKYH/.

[Tomi6HI TexHOMOTrii BHKOPHUCTAIOTHCS 1 TPH CTBOPEHHI BHUMIPIOBAJIBLHUX
MIPUCTPOIB, HEOOXITHUX JUIsI pOOOTH OMEpaTUBHOTO MepcoHany. Hampukiman, po3pooieHi
CTPYMOBI KJIIII1, 1110 IPEICTABISAIOTH COO0I0 PI3HOBUJ PYYHUX MYJIBTHUMETPIB, BAKIMBOIO
BIIMIHHOIO PUCOIO SIKMX, € MOXKJIMBICTh BUMIPIOBAHHS CTPYMY O€3KOHTAKTHUM METOJIOM.
[Ipunax mpu3HauyeHUH IS BUMIPIOBAHHS CTPYyMY 1 HAlpyru TOCTIHHOTO 1 3MiHHOTO
CTPYMiB, OIOpPY, BUMIPIOBAHHS aKTHUBHOI 1pPEAKTUBHOI TMOTYKHOCTEW, MIKOBHX 1
CepeIHbOKBAIPATUYHUX 3HAYEHb 3MIHHOI Hampyru. KepyBaHHS CTPyMOBUMH KIIiIIaMHU
3MIIACHIOETHCS TEPEMUKAUYEM BUMIPIOBAHHS 3HAUEHHS CTpyMy 1 Hampyru. [lepemuxanHs
Jiana3oHIB BUMIPIOBAHHS 3/IHCHIOETBCS B aBTOMATHYHOMY pekuMi. (s BUMIproOBaHHS
CWIH CTPyMy HEOOXiJHO TMPOBIJHHK, IIO TECTYETHCS OXOIMUTH PO3’EMHHM JIATIYHKOM
ctpymy (moOynoOBaHOMY Ha JaT4YMKy XoOJuia), a JJs BUMIPIOBAaHHSA HaNpyru
JIOCJTIJDKYBAaHMKM CHTHAJI TIOJA0Th Ha BXIJTHI THi3/a 4epe3 BUMIPIOBalbHI mynu. [Ipuman
npairoe B yactoTHoMmy aiama3oni 40...400 I'u. Mexi BumiproBanns Hampyru a0 600 B,
a ctpymy 1o 1000 A. Knac tounocti +2%. Maca npunaay ctanoButh 700 rpamis. @opma
nojnanHsa iHopmalii — 1udpoBa, 3 BIJOOpPaXKEHHSIM Ha CHEMIAILHOMY 1HIUKATOPI.
OCHOBHOIO 00JIaCTIO 3aCTOCYBAHHS MPUJIAYy € KOHTPOJIb KiJI MOCTIMHOTO 1 3MIHHOTO
CTPYMIB.

Po6oty Bukonano mnij kepiBHUITBOM jao1l. kKadenpu EET Tapacenka A.lL
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JloceHko €‘.,B'
MMPOPECIMHA CIIPSIMOBAHICTD EJJEKTPOTEXHIYHOI
HIJIFOTOBKHU CYYACHUX IH’)KEHEPIB-EHEPI'ETHUKIB

VY cyyacHUX TEXHOJIOTISIX M yCTaTKyBaHHSX MPOMMCIOBHUX MiJIMPUEMCTB MPOBIIHA POIb
BIZIBOJIUTHCS €JIEKTPOOOIaIHAHHIO, TOOTO CYKYITHOCTI €JIEKTPUYHUX MAIllWH, arapariB, IpUiIaIiB
1 MPUCTPOIB, 32 JOTMOMOIOK SKUX 3JIIHMCHIOETHCS TMEPETBOPCHHS EIECKTPUYHOI eHeprii B IHIII
BUJM €Heprii i 3a0e3meuyeThcss aBTOMATH3AIlisl TEXHOJIOTIYHHUX MPOLIECIB.

EnextpoobnamHaHHs eHEPreTUYHUX 00’ €KTIB JOCUTH CKJIIAJHE 1 pi3HOMaHITHE. 3arajiom
BCIO CYKYITHICTh E€JEKTPOTEXHIYHHX MPUCTPOIB, SKI 3aCTOCOBYIOThCS B EHEPreTUYHINM Tamysi,
HEOOX1IHO BUBYATHU HA OCHOBI 3aCBOEHHS 3HaHb, K1 BUKJIAJAIOTHCS B 3arajibHO 1H)KEHEPHUX Ta
creriajbHuX JUCIUILTIHAX.

I'muOoke BUBYEHHSI 3arajibHO 1H)KCHEPHUX JIUCIMILUIIH, JO3BOJIIE CTBOPUTH MIIHY 0a3y
JUIA TATOTOBKM (DaxiBIs, 34aTHOTO OpIEHTYBaTHCA B O€3yNMMHHO MIHJMBIH BHUPOOHUYIN
0o0ctaHoOBIi. Y 3B'A3KYy 13 MM TOCTPO IOCTa€ TMUTAHHS IOCWJICHHs 3arajibHO MpodeciitHol
HiATOTOBKHU B CUCTEMI MPOECIHHOTO CTaHOBICHHS (haXiBIIsl.

EnextpoenepreTuyHi  CHEIIadbHOCTI  BIJHOCATBCA 7O  HAWOUIBII  Ba)KJIIMBUX
CHeUiaJbHOCTeH JUIsI €KOHOMIKM KpaiHM B YMOBaxX NOIVIMOJNIEHHS EHEPreTUYHOI KpH3H Ta
3pocTaHHsl ACQIIUTY MNPUPOJHUX PECypciB. 3BaKalOUM Ha 1€, CJIEKTPOTEXHIYHI 3HAHHS
HEOOXiJHI TpW BUBYCHHI PI3HUX CHEMIaJbHUX AUCHUIUIIH TakuxX K «EnekrporexHika Ta
eHepreTuyHe 0oO0NMagHaHH», «EJeKTpoycTaTKyBaHHS MPOMHCIOBUX MiJMPUEMCTB 1 YCTaHOBOK
ramy3i», «Po3paxyHok mapamerpiB eHeproo0’ektiB» 1 T.m. Ilim 3arampHOI0  HA3BOIO
«ETeKTPOTEXHIUHI JUCIUILTIHNY» OyIeMO pO3yMITH MepeiiK HaBYaIbHUX MPEAMETIB, 110 BXOISATh
y TpeIMeTHI raiy3i 3arajgbHO NpOoQeciiHUX IUCHUIUIH pPIi3HUX NOpoQuIiB MIATOTOBKUA B
VYkpaiHchKoi  iHXKEHEpHO-TieqaroriyHoi  akagemii  («TeopeTuuHi OCHOBH EIEKTPOTEXHIKHY,
«EnekTporexHika Ta OCHOBU €JIEKTPOHIKM», «EnekTpuuHi MammHU Ta TpaHchopmaTopm,
«Enextpuunuit npuBoa», «OCHOBU METPOJIOTIi Ta €EKTPUYHUX BUMIPIOBAHBY).

[Ipodeciiina cipsMOBaHICTh, HaBYaHHS — HEOOXITHHI €JIEMEHT Yy cucTeMi mpodeciiiHoi
HiATOTOBKM MaiOyTHROro (axiBi y BHIIOMY HaBYaJbHOMY 3akiaii. ToMmy, Mpu BUBYEHHI
CNEeKTPOTEXHIYHUX JUCUUIUIIH, HEoOXiIHO JojaTH iM  mpodeciiiHy  CHpsSMOBaHICTb,
BUKOPHCTOBYIOUM Ha 3aHATTAX MPHUKIAAN TEXHIYHOTO 3MICTy, NOB'A3aHi 3 MalOyTHBOIO
npodeciiHOI0 AiSTbHICTIO TUX CTYJEHTIB, sIKI HABYAIOTHCS 3a JaHUM (haxoM.

TpanumiitHo cdopMoBaHI METOAM HABYaHHS EJNEKTPOTEXHIYHUM JUCIUIUTIHAM B
YKpaiHCbKOI 1H)KEHEpHO-NEAAaroriyuHoi akajaemii BHUSBWIMCS HE LUIKOM e(QEeKTUBHUMU B
CyyaCHHX YMOBaX, fKl HpeI'sBISIOTh BHCOKI BHUMOTH JO 3MICTY Hpo(eciiHOl IisSIbHOCTI
MaiiOyTHbOro (axisig. [Jo Toro »x BUHHKIA MpobiaeMa rocTporo AedilnuTy HaBYAIBHOTO yacy,
HEOOX1THOTO JUIsl BUBYEHHS €JIEKTPOTEXHIYHUX JUCIHIUIIH TPATUIIHHUMA METOAaMH.

TakuM uyMHOM, TIpM BUBYEHHI ENEKTPOTEXHIYHUX IUCIUILIIH, OCOOTUBY 3HAYUMICTh
3100yBalOTh MPaKTU4YHI HAaBUYKU W YMIHHA, K1 XapakTepu3yloTb MNpodeciiiHy MiAroTOBKY
MaifOyTHBOTO (haxiBIsl B KOHKPETHIN MpeMEeTHIH ramysi.

Po6ory Bukonano mia kepiBHuLTBOM jo1. kapeapu @EET Mocienko I'.M.

35



PO3ITOAIVIEHA TEHEPALIA B EJIEKTPOEHEPTETUYHUX
CUCTEMAX

Y Oarathox KpaiHax CBITy B OCTaHHI POKM WHIE «CHEPTeTUYHHUIN Tepeximam-
(dbopMyBaHHS ACLIEHTPATI30BaHOI €HEPreTUYHOI IHPPACTPYKTYPH , SIKa O3HAYEHA [TUPPOBUMU
CHUCTEMaMH Ta NPHUCTPOSIMH Pi3HOrO npu3HaueHHsA. [Ipum 1pOMY 3MIHIOETBCS MOJEIb
MOBEIIHKM CIIOKMBAUIB, SIKI CTalOTh MPOC IOMEpPaMH, SKI aKTHMBHO BIUIMBAIOTh HA PEXHUM
pOOOTH EHEPrOCUCTEM 32 PaXyHOK €()EKTUBHOT'O YIPABIIIHHS BIACHUM €JIEKTPOCIIOKHBAHHS,
00’exTamu posmnoiienoro reveparii (PI') ta cucremamu HakonuueHHs enekTpoeneprii [1,2].

Bnacuuku 006’ektiB PI" BHKOpPHCTOBYIOTH [JIsi BUPOOHMIITBA HEOOXIAHHUX BHIIB
eHeprii JTOCTymHI TEepBUHHI Ta BTOPHHHI EHEPropecypci, 3 BpaxyBaHHSAM BHMOT IIO
eHeproe()eKTUBHOCTI, €HEPro30epeKeHHIO Ta 3HUIICHHIO BUKHIIB BYIJIEKHCIOTO Ta3y s
3abe3neueHHs HaJiiiHOro eHepronocTayaHHs CI0KUBAYiB.

[Ipouec pos3Butky PI' mpommcioBumMu mianmpueMcTBaMu B YKpaiHi HOCHUTH Malio
KepyeMuid, ciaabo peryiIroeMHil Ta MOTaHO NPOTHO3yeMHUU Xapaktep. Lle mpoBomuts 10
HEraTUBHMUX HACHIJKIB , Kl HE JO3BOJSIOTH OTPUMYBATH MO3UTUBHI JIOKAIbHI Ta CUCTEMHI
TEXHIKO-€KOHOMIYH1 €(peKTH IJisi CyO’ €KTIB €IEKTPOCHEPTreTUKHU, a TAKOK CIOKHMBAYIB.

BbyaiBauntBo 00’extiB PI' mpomucioBUMH TIANPUEMCTBAMU SIK TPaBWIIO, HE

NoB’si3aHe 3 JuBepcUudikailito 013HECY a € BUMYIICHOK MIpPOIO MO 3HMKEHHIO CO0IBApTOCTI
Ta B MIABUIIEHOK KOHKYPEHTO3JAaTHOCTI MPOAYKIIi, a TaKoXX 3a0e3MeUeHHI0 HaAIHOTO
€JIEKTPONOCTauYaHHs eJeKTponpuiimMauiB. Tapudu Ha eJNeKTpOCHEprilo Ta HaAIMHICTh
€JICKTPONOCTaYaHHA Y IUIOMY Pl CyO’€KTIB HE JO3BOJISIE EHEPrOEMHUM Ta TEXHOJOT1YHO
CKJIQJJHIM BHUPOOHMIITBAM PO3BMUBATHUCS Ta CTiiKa (PyHKI[IOHYBaTH.
VY tenepimHiil yac He poOUTHCS pi3HMII Mik 00’ e€kTamMu PI' Ta pO3MOAiIEHOI0 €HEPTETUKOIO
(PT"), xou Bonm 1 cytTeBi. O0’extu PE ctBOproeTscst Ha 6asi 06’ekriB PI, y Tomy uucmi Ha
ocHOBI BigHOBIOoBatH mKepen eneprii (BJE) Ta Bximodae y cebe, KpiM KEepOBAHOTO
HABAaHTA)XCHHSI, CUCTEM HAKOMWYECHHsI €Heprii (Mmpu HEoOXiTHOCTI), BHYTpIIIHI TEIUIOBI Ta
€JIEKTPUYHI MEPEXl1, a TaKOXK €IMHY IHTEJIEKTyalbHy cucteMy ympasiiHHA [3]. O0’exkt PE
3OIUCHIOE  €JEKTPO-TEeII0O Ta XOJOJONOCTAYaHHS CIOXKHBAUiB, SIKi 3HAXOIATBCS Y
Oe3nocepeHbOi  OJIM3BKOCTI, Ta (YHKIIIOHYE Ha TIeHEepaTopHid (cepenHiil) Hampysi. Y
HOpMalibHOMY pexkumi 00’ekT PE mpartoe Ha npuHIMnax camo0anaHcy Mo eJIeKTPUYHIN Ta
TEIUTOBIH MOTYXXHOCTI (€HEeprii), BUAAE y 30BHINIHIO MEPEXKy a00 CIIOKHBAIOYi 3 HEl TUTBKH
Hajymky (abo BiACyTHI) oOcsTH [4].

Tomy ciig BIAMITHTH, IO TIOPSA 3 PO3BUTKOM LEHTPAIII30BAHOTO €HEPTONOCTAYaHHS,
BCE OUTBII aKTHBHO, MiATPUMYETHCS TEHACHINS IMHPOKOMACIITAOHOTO TMEpPexXoay 0
po3mnoaiteHoi reHeparii. Hepinko 11i ABa BUAM €HEProNOCTavyaHHs MPOTUCTABISIOTHCS OJTUH
IHIIOMY 3 MEpPEeBaXHO JI0 PO3MOAUIEHOT TeHepalii eHeprii, sK 10 TreHepalii fka Mae
HaNOUIbIy KOHKYPEHTHY 3JaTHICTh. Pa3oM 3 TUM, KOXHIA 3 HUX Ma€ CBOIO INEPEBAXKHY
cdepy 3acTOCyBaHHs, /I¢ B HAOUTBIIIOMY CTYIIEH1 IPOSBISAIOTHCS HOTO MepeBary.

VY nesikux poboTax A0 pO3MOALIEHOI reHepallii NPUHHATO BIJHOCUTH OUIbIIY YaCTUHY
CHUCTEM KOTeHeparii (CyMICHOI BHUPOOHHIITBA EIIEKTPOCHEPrii 1 Temia) Ta CHCTEM 3
BUKOPUCTAHHSIM BIJHOBIIOBAHMX JDKepen eHeprii. Pasom 3 TuMm, Takuii miaxig €
HEKOPEKTHUMH, OCOOJIMBO y BIIHOLICHHI Y KpaiHH.

Crnucok BUKOPUCTAHUX JKEPE:
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enektpoeHepreTukis /FO.C. Omiiinuk// ['ymaHi3alisi HaBYaJbHO-BUXOBHOI'O MpoOIECy: 30.
Hayk. npans. — Bumn. LIV — Cnos’aucek: CAITY, 2011. — C.128-137.

[lanTeneeBa 1.B. Ilepeximui mpouecu B cucTeMax enekTponocradanus//1.B.
[Tanteneena, FO.C. Omiitnuk. — Xapkis, 2011. — 126 c.
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Kyrylo Kosharnyi
IMPOSTOR SYNDROME: ESSENCE, SYMPTOMS AND ROOTS

There is now a growing interest in psychology, psychotherapy, self-knowledge
and reflection, which stimulate the discovery of impostor syndrome. People without
special education diagnose and begin to treat themselves, which is a bad idea. More
research from psychologists and psychotherapists is needed to shed light on such a
relatively new phenomenon to correctly inform people about its essence, roots, reasons,
and ways to avoid and deal with it.

As defined by P. Clark, C. Holden, M. Russell, and H. Downs (2022), impostor
phenomenon (or impostor syndrome) is a sense of intellectual fraudulence and an
inability to internalise success and competence. The syndrome is not included in any
guide to mental illness and is not considered a mental disorder, according to A. Benisek
and N. Pathak (2022). In general, the syndrome can be described as a combination of
thought patterns, emotional and behavioural reactions, which causes a person to doubt
his/her achievements, success, and intelligence. It also makes one attribute his/her
success to other people or external circumstances and at the same time experience the
fear of seeming not competent enough. An important symptom of impostor syndrome is
that the vast majority of these doubts are the opposite of reality. It must be highlighted
that the syndrome is not the same as low self-esteem. It cannot be denied that people with
impostor syndrome are highly productive, but they tend to devalue and underestimate
themselves. At the same time, people with low self-esteem do not have such productivity
as they fear failure before doing anything. This is the difference between impostor
syndrome and low self-esteem.

First of all, impostor phenomenon is characterised by the fact that a person cannot
accept and recognise within him-/herself his/her own achievements or success, despite
the fact that there are external confirmations of these achievements. Second, the
“impostor” blames nobody but him-/herself for the fact that something did not work out,
even if there was no opportunity to influence it. Third, people with impostor syndrome
fear revelations. For example, they believe that if everyone finds out that in fact they are
not as competent and good as they seem to be, they will immediately be rejected.

The reasons for such a feeling are usually found in childhood: when a child
absorbed how those around him/her reacted to his/her successes and failures. For
instance, parents focused primarily on what other people would think about the child or
scolded the child a lot and often for mistakes, even the smallest ones. As a result, success,
both large and small, was perceived as something that is the norm, and so, the child
focused on what people thought of him, on achievements for the sake of achievements,
on the fear of being rejected and trying to avoid that.

There are particular family types in which an “impostor” is born. For example:

e “You do not work hard enough!” (perfectionism type) — in this case, parents
encourage the child to be perfect in everything;

« Criticism of every action (bullying type) — in such a case, the child is forced to
earn approval through success;

o Success is taken for granted (zero attention to the child’s success) — in the
previous type, parents pretend not to care, but in this case, they really do not care about
the child who is trying to get attention;

« Comparison with other people — in this case, the child wants to distinguish him-
/herself among those with whom he/she is compared,

e “You are smart, and you are beautiful” (hanging labels) — the child behaves in
accordance with the label:
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o “You are the perfect child! Well-done. Go on!” (innate superiority, from which
one cannot depart) — here, the child thinks that he/she is constantly expected to succeed,
and therefore strives for it;

» Chaotic upbringing (criticism and praise altogether) — in this case, the child
does not have an understanding of how to behave, and of what is good and bad because
parents react differently to the same things.

Adulthood is also often characterized by the focus on achievements, which makes
people feel constantly “not enough”: not fast enough, not smart enough, not meaningful
enough, not competent enough. The next factor is people’s desire for continuous
improvement and change. Many people, without noticing it themselves, perceive and
treat themselves as an object that should correspond, be convenient, meaningful, and
valuable in the eyes of others. If others value such an object, then the person also values
him-/herself; otherwise, he/she is always bad, incompetent, and never worthy enough.

Social networks actively help shape an “impostor”: people see posts about other
people’s results, but often they do not see the hard work behind the success. Seeing a
perfect picture and feeling motivated for constant success through the depreciation of
what is now further increases internal tension and conflict. It is necessary to remember
that the life in the picture is sometimes very different from real life.

Being productive and striving for perfection is a good quality. However, the
pursuit of a non-existent ideal can lead to psychological exhaustion or emotional burnout.
Both of these ailments reduce productivity dramatically. Therefore, it must be recognized
that relaxing and enjoying free time is beneficial for both physical and mental health. In
conclusion, it should be emphasised that being productive and striving for perfection is
really important, but only when it is done reasonably and in moderation.
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Yevhen Kurinov
PROFESSIONAL TRAINING OF SPECIALISTS: PROSPECTS AND
PROBLEMS

It is commonly acknowledged, that in this big, modern, technology-based world, it
is essential to have skills and knowledge to be promoted at the workplace. However, not
all companies have the same requirements, and in most cases, companies are interested in
hiring unskilled people to pay them less at first, and only after a probation period they
might pay an average salary. Actually companies increase the value of their workers
specifically for their own needs, and within their organization.

Many researches point out the importance of training and development, though
they claim that “training and development, however, is most effective when implemented
strategically, which involves content development, method of delivery, and integration of
technology [1].

Regarding the term “employee training”, it is used to describe a method of
learning to improve the work output of the individual, in solo tasks, group tasks, and
organization. It consists of such methods as synchronous and asynchronous learning
models, where synchronous is done with some kind of mentor, and asynchronous where
the employee learns at his own pace and cognitive abilities. At the end of training the
company receives a perfect match for their positions, ready to solve and work in the
company’s pace, it also boosts up the productivity, improves proficiency and in the long
run makes more money.

It should be mentioned that people involved in the training process — mentors, teachers,
lecturers, — experience a number of problems. One of them is a restrained budget.
Another issue is need of engaging and motivating employees, as some workers might be
lazy and display absenteeism. Besides, it might take much time and effort to convince
executives of an organization to launch the training course. Finally, the content of the
course might appear dated due to the fact that industries develop quickly nowadays.

In our opinion, in swiftly changing current conditions a young specialist should also be
able for self-development and self-growth and consider necessity of obtaining new skills.

To sum up, after reading this small work, you now know what the term Employee
training means, why companies need it and pay money for it, as well as the main
problems that professionals in this field face every day.
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Oksana Pometun
SLOW FOOD AS A PROMISING TREND IN MODERN RESTAURANTS

At present, the idea of “slow food” restaurants is gaining popularity in the world.
The Slow food movement is conceived as the antithesis of “fast food”. Its essence is to
support the national cuisine, local farmers, suppliers and restaurateurs.

A lot of people liked the Slow food concept: natural products cooked in the
simplest possible ways, the absence of artificial flavoring, stabilizing additives.
Considering the very idea of Slow food, it should be noted that this association is not
fighting “against” (fast food as such), but, first of all, “for” the right to choose.

Many liked the Slow-food concept: natural products prepared in the simplest
possible ways, the absence of artificial flavoring, stabilizing additives. Considering the
very idea of Slow food, it should be noted that this association is not fighting “against”
(fast food as such), but “for” the right to choose, first of all.

This movement was started by Italian restaurant critics, who were outraged by the
opening of McDonald’s in an old Milan mansion in 1986. They wrote a manifesto calling
for a boycott of fast food and everything related to it.

Over time, a small group of gourmets has grown into an influential gastronomic
organization Slow Food, which involves millions of participants from 160 countries
around the world.

The organization is a founding member of the University of Gastronomic
Sciences, which provides an academic program in food culture. The yellow snail (Slow
Food symbol) on the door of the restaurant serves as a guarantee of quality and
authenticity.

According to the philosophy of slow food, one should consume food produced
without harm to the environment and health. Slow food stands for farm products, so
village cheeses, freshly baked bread and parsley from the nearest market are a must on
the table of the followers of the movement.

Slow food supports small private restaurants and fights fast food chains. The
movement also advocates for the preservation of traditional crops, vegetables, fruits,
animal breeds and foodstuffs that are disappearing as a result of industrialization.

It is well known that a person receives energy and building materials from food.
This means that food should:

a) contain all necessary substances;

b) be free from unusable and toxic compounds;

c) be digested properly.

Based on this, in restaurants for healthy lifestyle proponents, dishes are cooked
from local products in accordance with the most modern gastronomic and nutritional
requirements.

All food here is cooked at low temperatures, preserving the useful properties of the
ingredients. No meal, for example, contains sugar, white flour, flavor enhancers, or
potato starch. The Slow food principle “Food should be tasty, clean and honest!” became
the motto of such restaurants.

Public catering establishments, professing the ideas of slow food, differ
significantly from fast food ones. These are small cafes and restaurants where there is
high traffic.

In Europe, there are places where not only a table, but also the food itself must be
ordered a day in advance so that the cook has time to collect the necessary ingredients.

All food must necessarily consist of products that have undergone minimal heat
treatment [2]. And most importantly, you only need to eat what your body is accustomed
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to from birth, that is, local products, and, of course, rely on high environmental
friendliness.

It is these criteria that underlie the organization of “slow food” restaurants [1]. In
Europe, for example, if a restaurant has a slow food sign in the form of a leaf-eating
snail, then the menu will include dishes traditional for these places, made from products
exclusively of local origin. The food is very natural, but it costs relatively more than in
regular restaurants.

Slow food restaurants value gentle cooking methods that maximize the
preservation of all useful microelements in the product. The absence of chemical
additives in cooking is the main feature of slow food restaurants.

This concept implies the right approach to the selection of food — fresh, without
preservatives, ecologically and genetically pure. For example, instead of a serving of
french fries or instead of a convenience food in the spirit of “warm over and eat” or
“dilute with water and drink™ it is better to eat a small amount of blue cheese and a few
apples.

Slow food, as a new trend in the public catering market, is still in its maturation
stage. But maturation in this case refers not to the movement itself, but to the modern
consumer.

Both the world and the domestic market for public catering services reaches a
certain degree of saturation in terms of the diversity of already existing forms and
concepts of modern catering enterprises.

The new movement has every chance of becoming popular and in demand in
Ukraine. And given the mission of Slow Food, focused on healthy eating, this movement
can be considered as a modern trend in the catering market.
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Daria Tokmakova
PECULIARITIES OF PROMOTING HOTEL PRODUCTS USING THE
WEBSITE

Website is one of the means of advertising a hotel and its services, it should be
informative, attractive, persuasive and promote the product itself.

According to analytics of the Common Sense Advisory company [2], the top
reasons why website visitors leave pages include not only the lack of a version of the site
in their native language, but also the design, inconvenience of use, and problems with
payment; the site loads too slowly due to improper site optimization, as well as too many
graphics and animations; consumers need to enter a lot of personal information, too long
and incomprehensible legal agreements; functions, information and navigation are not
clear, and the site does not accept a credit card.

Based on this, the website should be considered in terms of such concepts as
functionality and usability. In this context, the website should have the following
qualities: input data; compliance with the tasks of visitors; content quality; navigation
and information structure; form and transmission of data; page layout and design; search;
help, feedback and error tolerance.

According to the research [1], the content of hotel websites and their persuasive
impact varies depending on its level. Thus, the websites of five-star hotels contain more
information about the history, privacy policy, security and visual images.

Whereas mid-range and economy hotel websites are more intuitive in terms of
navigation. However, the website of any hotel, regardless of its class, should meet the
basic requirements of “usability” in order for it to perform its main functions.

In addition to the problem of distinguishing the content of a website from a class,
there is also another problem: the presentation of a version of a website in other
languages of the world. After all, the consumers of the hotel product are not only
residents of the country where the product is presented, but also foreigners. Websites
must be presented in 2 or more languages, where English is already a default requirement
due to the status of the international language, and the presence of a site in other
languages will already depend on the main target audience.

According to the Organization for the Advancement of Structured Information
Standards (OASIS) [3], over the past year, almost half of the luxury hotel brands have
updated the language versions of their sites. However, most hotel websites are simply
transposed from one culture’s language to another without cultural considerations, so
sometimes the information on the site can have a different effect, and the pictures can be
completely offensive or have a negative connotation.

In this regard, there are problems associated with the adaptation or localization of
the website, that is, the transformation and transfer of the website from one cultural
environment to another.

Localization is a form of intercultural communication, in which the transformation
of the text in the process of translation affects not only the area of the language, but also
involves the adaptation of the sociocultural features of the original language, taking into
account the cultural specifics of the language of potential users.

Localization includes linguistic, physical, business, cultural and technical aspects.
Based on this, when localizing websites, it is necessary to:

- take into account the language and cultural peculiarities of the country for which
the site is being created,;

- use the rules of usability which are traditional for this country;

- adapt buttons, navigation, graphic elements;
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- think over behavioral scenarios of a foreign language user;

- adapt the structure of the site, because the type of thinking in cultures differs.

Thus, hotels that place information on their website about a hotel product should
be interested not only in the effectiveness of the website itself as a marketing tool, but
also in the efficiency of the communicative potential of the site and the correct
interpretation of its content by recipients.

So, there is a need for localization of websites in order to solve the problem of
adaptation of the textual and visual content of the website and ease of use. In addition,
many companies and hospitality enterprises can recommend a linguistic and cultural
audit in order to improve the quality of the advertising product in the hotel market.
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Valeria Agarkova
INNOVATIONS IN SCIENCE, TECHNOLOGY AND ENGINEERING

In the 21st century, many different innovations will either make our world better
or destroy it. Each of these innovations is an integral part of our present and future.

3D printing. Technology is gaining momentum, and the companies using it are
some of the most dynamic in the world. In addition, 3D printing is used in an
increasingly wide range of industries - mechanical engineering, medicine, robotics,
aircraft engineering, mechanical engineering, ecology, architecture, decoration, jewelers
manufacturing, space engineering, etc. For the production of industrial samples, it is now
possible to design in a CAD system and then print directly. Compared to the long process
of making traditional models, model printing simply saves a lot of time and resources. At
this stage, 3D printing requires some engineering, material science, and printer
maintenance skills, but over time it can become an easy-to-use attribute in people's lives
on a par with traditional printers or scanners.

Gloves for the mute. Two students at the University of Washington have created
gloves that allow mute people to communicate with people who don't understand sign
language. The gloves would read the position of the hand in space, curves, and shapes,
and then the computer would convert all the data into the corresponding phrase and
reproduce it. There were similar inventions before, but the difference between these
gloves is that they fit easily in the pocket.

Exoskeleton and sensory prostheses. Here you can work in both directions -
industry and health care. People with disabilities or motor system problems, or those who
are only temporarily disabled, will soon be able to move independently with an
exoskeleton, and sensory prostheses will completely replace a lost limb, transmitting
signals from the brain and providing brain signals about touch, heat, etc. In industry,
exoskeletons will help lifters lift loads that a human cannot lift on their own, saving time
and warehouse space and doing more precise work. In addition, the technology can be
used in defence, emergencies (fires, natural disasters), and other necessary areas.

Nanotechnology. These are manipulations of matter at the atomic, molecular, and
supramolecular levels. The invention of nanotechnology has allowed us to transform
complex technologies into simple, compact forms. Although there is still great potential
for discovery, nanotechnology has undoubtedly added a new page to human life. From
DVDs to hotel pools and sunglasses, nanotechnology is everywhere.

Robotics. Robotics is a branch of science that developed in the 21st century. Her
greatest contribution was a humanoid machine commonly known as a "robot". The
machine works with its programmed intelligence and artificially implanted thoughts and
performs automatic functions. Robots are used in manufacturing, defence, maintenance,
intelligence, and security. As robots continue to evolve and improve, the distinction
between robots and humans is quickly blurring. ASIMO can distinguish people and
interact with them and is currently on display at Disneyland.

Hypersonic transport. Scientists have invested a lot of time and effort to achieve
time efficiency. They have developed technologies that provide the least time
consumption with greater productivity. Hypersonic transport is one of the greatest
inventions of the 21st century in terms of efficiency. Hypersonic transport enabled
mobility at incredible speeds. These vehicles are capable of covering long distances at
four times the speed of sound.

Graphene. The existence of the first known truly two-dimensional crystal (with a
crystal lattice one atom thick) was first experimentally confirmed in 2004 by scientists
Andrei Geim and Konstantin Novoselov, and in 2010 they received the Nobel Prize in
Physics. Graphene is a film of graphite (crystallized carbon) one atom thick. It could not
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be obtained for a long time due to instability. Geim and Novoselov used an oxidized
silicon substrate to stabilize the 2D film.

Graphene is very strong yet extremely flexible. It conducts current, and the
electrons in it move faster than in all known materials. In particular, it is 100 times faster
than silicon, from which modern processors are made. Using graphene, it is possible to
create ultra-thin filters, touch displays, sensors, highly efficient catalytic cells,
nanochannels for working with DNA, and components for high-precision electronics.
Graphene chips will increase the performance of computers and speed up data transfer,
making devices more powerful and smaller.

High-density batteries. New standalone devices need a lot of power to go as long
as possible without an outlet. At the same time, the batteries must be compact and safe -
for example, they must not explode when exposed to high heat or mechanical damage.

A team at the Center for Battery and Energy Storage Technology (BEST) in
Pennsylvania has created a safe and powerful lithium-ion battery that will allow an
electric vehicle to travel up to 1.6 million kilometres. During tests, nails were hammered
into it to cause a short circuit. But the temperature of the damaged cell increased by only
100 degrees Celsius - and in a conventional battery, the difference would be 1,000
degrees Celsius.

Samsung researchers also made a breakthrough: they developed a solid-state
lithium metal battery with a density of 900 Wh / 1. It is 50% more compact than existing
batteries and is designed without the use of liquid electrolytes. Over time, the battery
does not degrade - the amount of charge that it can accumulate remains the same. This is
only a small part of what people have invented in the 21st century. Further, many new
and amazing discoveries await us, which we will use in our everyday life.
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Polina Bezpalaya
WEBQUEST TECHNOLOGY IS A MODERN METHOD OF TEACHING
FOREIGN

Modern education is not represented without the computer and Internet
technologies in the working process. Every day the modern student uses laptops and
smartphones with access to the Internet, as he/she is involved in the process of searching
and processing information to accumulate and structure the acquired knowledge
necessary for professional communication, including in a foreign language.

WebQuest technology is a modern method of teaching that allows you to
effectively solve professional problems. According to educators using this technology,
web-Quest is a web-project and is carried out using the resources of the World Wide
Web. Web-Quest has a clear structure and is compiled with the help of links aimed at
research and comprehensive study of a problematic issue directly related to the future
professional activity of the student [1, p. 125].

According to Bernie Dodge, professor of educational technology at the University
of San Diego (USA), the structure of a web quest should have the following components:

- introduction - description of the main roles of the participants or a scenario of the
quest, a preliminary work plan, an overview of the whole quest;

- task - the formulation of the challenge, the form of presentation of the final
result;

- resources - a list of information resources;

- work plan - a description of the work procedure to be performed by each
participant of the WebQuest in the independent performance of the task (stages);

- evaluation - a description of the criteria and parameters for evaluating the web
quest;

- conclusion - a section where the experience is summarized, results are
summarized and a presentation of the final product (project defense) is presented [2, p.
115].

Working on a web quest creates favorable conditions for activating students'
creativity, and creativity is embodied both in terms of content and in terms of lexical and
grammatical aspects of language. In addition, the research activity builds and improves
students' independent work skills, especially the independent search and selection of
information according to the task at hand. The fact that in the process of discussing the
final product (presentation) students learn to express their thoughts and opinions, to
defend their point of view, plays an important role not only in the development of
communicative competence of students in a foreign language, but also allows them to
learn to overcome their own inertia in expressing and formulating their opinions in
principle. On the other hand, discussing a project inevitably entails the ability to listen
and respect the opinion of the other person, as well as to accept the opinion of the
majority. In other words, such work allows teaching language as a social phenomenon, so
it has not only a pragmatic effect (achieving a certain level of language proficiency by
students), but also a great general educational significance, namely it forms students'
social competence (ability to act independently in social situations), develops a sense of
responsibility for the final result, the ability to speak publicly to prove and argue for the
presentation of the final result.

Integration of the Internet in the educational process is the best option for the
development of students' sustainable motivation to learn a foreign language for
professional purposes. Web-quest technology allows future engineers to learn more in-
depth relevant information about the future profession from primary sources, which is not
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unimportant, rather than in translation or retelling in Ukrainian. Moreover, if the final
product is a role-playing game or simulation, students will be able to try out quite
specific professional duties of an engineer. All this promotes interest in mastering a
foreign language of their professional sphere through understanding the relevance of the
"Foreign Language" subject, its practical importance in the formation of professional
competencies.
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Karina Doroshenko
PRESENTATIONS, ELECTRONIC PORTFOLIOS AND BLOGFOLIOS IN
FOREIGN LANGUAGE LEARNING

Nowadays students are Millennials. They were born and have grown in a
technology-environment which has led to a shift in pupils’ expectations of how teachers
should teach and present learning content [2, 3]. One of the trends in modern education is
the increasing integration of innovative educational technologies in the learning process.

Presentations are a great way to explain new foreign language material to students,
and electronic portfolios are a great way to assess students' knowledge and skills. So, a
portfolio is a collection of students' works, selected by the students themselves or with
the teacher's assistance, to demonstrate their progress in learning. The portfolios are often
used in foreign language education. Electronic portfolios are essentially the same
collection of works by the students themselves, but they also include audio and video
materials on a single electronic platform. The creation of electronic portfolios must
comply with certain rules and requires the following tasks:

1. Define the purpose for which an e-portfolio is created. This goal must address
the most important educational needs of the students.

2. Determine how the information contained in the students' e-portfolio will be
used.

3. Choose a type of e-portfolio:

- portfolio collection, which may consist of all of the learner's work with
commentary and observation by the teacher;

- presentation portfolio, which includes only the best works by the student;

- an assessment portfolio, which would consist of systematically selected works of
the learner with the teacher's comments and observations.

4. Correlate the entries in the portfolio with the activities in the lesson. This means
thinking about how familiar activities for students can be used to maintain their
portfolios.

5. Make portfolio management a compulsory activity for students, gradually
adding to the portfolio during a semester or an academic year and making the tasks more
difficult.

6. Using the checklists, detailed rubrics, and teacher comments will allow for the
most accurate characterization of students' progress.

7. Involve students in the process of working on the design and their own
portfolios according to certain criteria and recommendations.

A blogfolio is an interactive online blog created by students for a specific
educational purpose. Blogs are often used in foreign language teaching to improve
foreign language reading and writing, to increase engagement in the educational process,
and to provide opportunities for students to express themselves and develop creativity.
Similar to more traditional electronic portfolios, blogfolios have certain criteria that, if
met, will make their use an effective tool for foreign language learning:

1. The choice of the topic that students will discuss in their blogfolios.

2. Students should be provided with resources that they can use and analyze to
improve and expand their knowledge of their chosen blogfolio topic.

3. The next step is to gradually fill the blogfolio with material that students have
chosen based on the information provided to them. At this stage it is important to
encourage searching for additional information and presenting it on the blog.

4. Students should not only finish filling out their blog, but also create a
presentation and record a video about it showing the chosen theme of the blog portfolio.
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Thus, the use of innovative technologies in education, in particular in teaching
foreign languages, allows us to significantly expand and diversify the types of student s'
activities, which, in turn, positively affects the results of the educational process.
However, it should be noted that this positive effect can be achieved only with careful
planning of the goals, results and current activities, all of which should be aimed at
meeting the educational needs and requirements of the learners.
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Volodimir Solovichenko
WHO IS ELON MUSK AND WHY IS HE IMPORTANT?

I will tell you about several companies founded by Elon Musk and their
achievements in technical terms. One of them is a well-known spacecraft company -
Space X. "The company was founded to promote human space exploration. This is the
main reason for our existence.” Garrett Reisman, astronaut and then senior engineer at
SpaceX, spoke.

Space Exploration Technologies Corporation was founded in 2002. The first
launch of a Falcon 1 rocket-The first private liquid-propellant launch vehicle to deliver
cargo to the ISS, which unfortunately was unsuccessful. But in 2008, a successful launch
of a rocket of this model took place, which saved the company. At the last launch of this
rocket, the RazakSat satellite was delivered to Earth orbit. His mission was to research
natural resources and collect meteorological data. In 2010, the Falcon 9 rocket, the next
stage in the development of the Falcon family, was launched which became lighter and
much faster than its predecessor. This rocket is needed to deliver into orbit
communication satellites, research spaceships, as well as Dragon-type spacecraft [1].

Six months later, the first spacecraft, Dragon 1, was delivered to orbit. The need
for new cargo ships arose from the United States due to the termination of the Shuttle
flights. Spacecrafts of this type made 22 flights and delivered a huge amount of cargo to
the ISS. Four years later, a manned version of this spacecraft, Dragon two, was
developed, which is already designed to deliver astronauts and not cargo. Spacecraft of
this type can accommodate four people and are equipped with an accurate and modern
emergency rescue system. Since 2019, the company has done a lot of work. They put into
orbit a large satellite responsible for GPS navigation. Launched one of the largest and
powerful rockets in the world Falcon Heavy. This rocket can deliver a huge amount of
cargo, and this entire structure is carried by 28 engines. The TESS space telescope that
searches for exoplanets, that is, those that are outside the solar system. This telescope has
explored the vast expanses of space and allows the exploration of habitable planets. And
also put 60 satellite into orbit, laying the foundation for the creation of a global Internet
coverage by all over the world. In total, the Starlink program plans to deliver
approximately 12,000 satellites into space over the next few years [2]. Last year, the
company received a large order from the US Department of Defense for the development
of anti-missile defense systems and sent Dragon 2 into space with two astronauts on
board thereby completing the development of this model of the spacecraft. Well, the
company has come a very long and difficult way in the nineteen years of its existence.
But this path was successfully traversed by them. The company is worth over $ 100
billion and employs about 7,000 people. The company plans to deliver people to Mars by
2030 or even earlier, create a global Internet network for the whole world and participate
in the new Lunar program. Let's hope that the company will withstand all the upcoming
difficulties and make a new breakthrough in the development of mankind.

The other company is Tesla. The fame of this company has brought the production
of electric vehicles, in order to care for the environment of our planet. The history of the
company began in 2003, and the prototypes of the first car were presented already in
2006. This car turned out to be the Tesla Roadster, which became quite successful
commercially, about 2600 cars were produced and sold. Over the following years, the
company produced 7 more models of both cars and trucks, in 2019 becoming the most
successful car manufacturer, and in 2021 the most profitable car company in the world.

But, the activities of Elon Musk are connected not only with the production of cars
and spacecraft. One of the very interesting branches of his work is the company
Neuralink. It was founded in 2016 and is focused on the production of chips implanted in
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the human brain. Such devices will have to help people with various brain diseases,
directly connect with electronic devices, such as computers and so on. Experiments on
animals gave good results, therefore, human trials of the chips are planned for a fairly
close time.

Thus, we can say that Elon Musk and the companies he founded are one of the

main engines of progress at the moment, and their scientific and technical achievements
never cease to amaze.
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Pavlo Koulman

MODERN ONLINE TECHNOLOGIES OF DISTANCE EDUCATION

The introduction of distance education began in Ukraine in recent decades, but did not
gain wide popularity and importance, because conventional education was the best option for
applicants for higher education. However, as in any process, there is always a developmental
stimulator. In this case, such an incentive, and unfortunately a negative one, was the global
COVID-19 epidemic. Due to the spread of the COVID-19 epidemic on March 11, 2020, the
Cabinet of Ministers of Ukraine has decided to introduce quarantine for all types of educational
institutions. Pursuant to the Resolution of the Cabinet of Ministers of Ukraine No. 211 "On
Preventing the Spread of Acute Respiratory Disease COVID-19 Caused by the SARS-CoV-2
Coronavirus on the Territory of Ukraine” No (2020), all higher education institutions switched to
distance learning mode on March 12, 2020. Over time, in some regions, the epidemiological
situation allowed for the educational process both remotely and in a mixed form. But the most
important task has been the problem of professional application of technologies and information
digital tools and means for organizing the educational process.

According to Google Trends — the topic of ‘distance learning' increased in popularity at
the start of lockdown (which equated to over 10,000 UK searches per month at the peak).

The full-scale war in Ukraine led to the continuation of distance education.

Distance education courses and programs provide students with flexible learning
opportunities. These became especially important in the spring of 2020 when the coronavirus
pandemic began to disrupt education in the whole world.

In the USA in fall 2020, some 75 percent (11.8 million) of all undergraduate students
were enrolled in at least one distance education course, and 44 percent (7.0 million) of all
undergraduate students exclusively took distance education courses. The number of
undergraduate students enrolled in at least one distance education course was 97 percent higher
in 2020 than prior to the pandemic in fall 2019 (11.8 million vs. 6.0 million). The number of
undergraduate students exclusively enrolled in distance education courses was 186 percent
higher in 2020 than in 2019 (7.0 million vs. 2.4 million).

Educational applications and websites are used in digital classrooms to assist students in
improving their learning experience. Feedback loops and technology are two critical components
of a digital classroom. Feedback loops are essential for students to obtain real-time feedback
from their teachers. Teachers can use feedback loops to provide feedback depending on many
factors such as student, lesson, group, etc. PPTs, video presentations, e-learning methods, online
training, and other digital approaches are increasingly used in the teaching-learning process.

Now digitization is needed not only in the learning process, but also in the
confirmation of education:

New digital documents will appear in Diya: education diplomas and school certificates.

You can use smartphone documents instead of paper documents in all life situations.
When getting a job, entering a university or registering with the employment service.

During the full-scale war, many Ukrainians lost their diplomas and certificates. They
were forgotten at home during evacuation, left in temporarily occupied cities, some were simply
destroyed during enemy rocket attacks.

Renewing education documents is a rather complicated bureaucratic process. Therefore,
their digitization is not only about convenience, but also about simplifying life for thousands of
IDPs.

The government has already supported the relevant resolution. Diia team, together with
the Ministry of Education and Science and the State Tax Service, is starting to work on the
development.
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Vasylianskii Pavlo
ADVANTAGES AND PROSPECTS OF E-LEARNING
WHAT IS THE DEFINITION OF “E-LEARNING”?

E-learning, also known as online learning or electronic learning, implies
acquisition of knowledge through the use of electronic technologies, such as: computers,
mobile devices and media channels. To put it simple, e-learning is defined as
“electronically enabled learning” that ranges from instructional videos on YouTube to e-
learning platforms of universities or entire online study programs and digital
masterclasses.

In general, e-learning is carried out on the Internet, where learning materials are
available at any time and any place.

Advantages

Flexibility

The first advantage of e-learning is flexibility in terms of time and place. Learning
content is usually made available in short modules and can be accessed at any time.
Whether you log on while at work or during your free time - the learning material can be
easily made part of your daily routine. Even if you miss a live online workshop, written
summaries or a video of the session is usually available to be downloaded. E-learning is
very useful for people working or in education, or people who want to know more about
their favorite hobbies or interests.

Efficiency

Since e-learning courses can be adapted to the individual learner, the time required
to complete a course is significantly reduced. Also, methods such as computer-supported
collaborative learning may be used to encourage students to work together on learning
tasks, allowing social learning.

Low Cost

An e-learning package can be reused as often as the user wishes without additional
fee. In addition, there are numerous free course offers as well as “freemium access”.
Since e-learning usually allows more course participants at the same time, it is often less
expensive than conventional learning offerings.

The Future of E-Learning

In 2022, the market for augmented and virtual reality exceed the $200 billion mark
and made devices a bit more affordable for private households. The possibilities for
integrating AR and VR in e-learning are endless. Students would switch between
individual and collaborative learning dynamically, based on their own learning pace,
while teachers, with the help of AR, monitor the classroom and provide necessary
interventions in cases where computer systems are not yet designed to handle.

Based on a study published in the International Journal of Advanced Education
and Research, the share of Al in the e-learning sector will increase by about 49% in the
next 5 years and further improve performance. However, in this vision, the technology's
role is to enhance, rather than replace, human teachers' capabilities.
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Zabelina Olena
PROBLEMS AND PROSPECTS OF ENGINEERING STUDENTS
TRAINING

In our country, about 80% of all cargo transportation and 90% of passengers are
provided by road transport, and therefore the development and improvement of the
efficiency of the motor transport industry can significantly affect its economic condition.
Due to the saturation and growth rates of the number of road vehicles of various types,
Ukraine is approaching the advanced developed countries of the world, which is evidence
of the growth of its economic potential and the improvement of the well-being and
standard of people living. But in terms of the development level and operation efficiency,
the domestic motor vehicle industry is significantly inferior to the traditionally
automobile countries, and the lack of clear interaction between separate branches of the
industry elite - manufacturers, educators and scientists - should be attributed to the
significant reasons for such a lag.

One of the main reasons for the degradation of the education system in Ukraine is
the ever-growing gap between theory and practice, the detachment of the educational
process from the problems of providing real production technologies, the lack of
opportunities to develop creative abilities, initiative and gain practical experience of
working in specific business structures. This especially applies to professional and
technical education provided that training takes place only in hothouse university
classrooms. Taking this into account, our country has followed the path of increasing the
amount of practical training of students in real production conditions when training
specialists in the "Automobiles and Automobile Industry" specialty.

For this purpose, traditional curricula were changed, additional courses and
disciplines with extended practicum were introduced, and the number and duration of
educational and industrial practices were increased. The structure of the educational
process was restructured in such a way that for the 1st to 3rd year students one day a
week was devoted to practical training at the factory, combining it with licensed training
for the labor professions of auto mechanics, general machinists, road vehicle maintenance
inspectors and drivers. During the two-month summer educational and production
practices, students were enrolled in the staff of enterprises in related to the main labor
professions, receiving wages and acquiring skills in working on machines, in technical
maintenance of vehicles, in diagnosing their technical condition. After each year of study,
students had the opportunity to receive a state certificate for one of the named labor
professions based on the decisions of the qualification commissions, which included
university teachers and leading specialists of enterprises.

So, the analysis of problems in the production, educational and scientific spheres
of the motor transport industry of Ukraine indicates the need for coordination of actions
to solve them under the conditions of establishing integration and close cooperation.
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Kovtun A

LIFE-CHANGING INNOVATIONS

Science is a subject and a field that continues to have a significant impact on our
understanding of the human body, the environment, the world, and the universe. Science also
necessitates that you think analytically and follow systematic procedures to arrive at a
conclusion to a question. In current times, science has taken on the role of responding to
global challenges and societal needs. Public engagement with science and the popularization
of this subject is essential in allowing millions across the globe to make informed personal &
professional decisions.

It is not surprising that only for almost two decades of the 21st century many new
inventions and technologies in culture, science, economy, medicine and other fields of life have
been invented. In addition, humanity does not stop there. More and more important technical
solutions are constantly appearing that have a positive effect and promise to change the world in
the near future.

There are countless inventions now, but there are those that have powerfullly influenced
our lives. So, what are they? Here are a few examples.

Face recognition system is a technology capable of identifying or verifying a person in a
digital image or video frame. There are many methods used in face recognition systems, but in
general they are based on comparing the facial features of a given image with faces stored in a
database. Such systems are actively used in the police, for unlocking smartphones and tracking
hours worked at factories.
3D printing technology was patented in the 80s of the last century, but gained popularity
relatively recently. New, perspective techniques have been developed and the possibilities of 3D
technologies have reached a completely new level. 3D printing is a method of manufacturing
three-dimensional products based on digital models. Regardless of the specific technology, the
essence of the process is the gradual layer-by-layer reproduction of objects. In this process, a
special electronic device is used - 3D printer, which prints certain types of materials. 3D printing
technology is used in the manufacture of parts for devices, in the building of houses and even for
the creation of artificial organs.

ReWalk is a bionic exoskeleton that will help people with complete loss of voluntary
movements to walk, stand, climb stairs. The system is powered by a battery and a remote
bracelet that is worn on the wrist. The system weighs about 233 kg. Additionally, a backpack is
also needed, which holds all the electronics that is based on the Windows operating system. This
backpack weighs 23 kg. ReWalk was approved for use in U.S. hospitals, and in June 2014 it
was approved for use by patients at home and in public places. The only disadvantages are the
very large weight of the device and the significant cost.

Autonomous artificial heart

AbioCor is an artificial heart designed to treat heart failure. The modern invention of the
21st century was developed by Abiomed, Massachusetts, USA. The artificial heart is completely
located in the patient's body, has an external battery that is charged through the skin, that is, does
not require a wire connection. As of September 2004, the device was implanted in 14 patients.
Clinical studies have shown the safety of the heart, which is especially important for those
patients with acute heart failure for whom alternative treatments are not possible. People's

lives could be prolonged for several months, and the patient could freely communicate
with family and friends.

Starlink is a project of the American company SpaceX to develop a high-performance
satellite platform for the manufacture of communication satellitesand  launches of a large
number of them (constellations) into space. The system provides access to broadband Internet
anywhere in the world. The company was the first to serve Canada and the United States.
Currently, this technology is actively used by our military and public services.

All these inventions were once just someone's idea, which eventually became a reality.
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Slieptsov Oleksandr

HOW MRNA VACCINES REVOLUTIONIZED MEDICINE?

Vaccines prevent many millions of illnesses and save numerous lives every year. As a
result of widespread vaccine use, the smallpox virus has been completely eradicated and the
incidence of polio, measles and other childhood diseases has been drastically reduced around the
world. Conventional vaccine approaches, such as live attenuated and inactivated pathogens and
subunit vaccines, provide durable protection against a variety of dangerous diseases. Despite this
success, there remain major hurdles to vaccine development against a variety of infectious
pathogens, especially those better able to evade the adaptive immune response. Moreover, for
most emerging virus vaccines, the main obstacle is not the effectiveness of conventional
approaches but the need for more rapid development and large-scale deployment. Finally,
conventional vaccine approaches may not be applicable to non-infectious diseases, such as
cancer. The development of more potent and versatile vaccine platforms is therefore urgently
needed.

In connection with the Covid-19 pandemic, the term "mRNA vaccine" has become
known to the public. Many received just such a vaccine from Pfizer-BioNTech and Moderna.
The technology, which was almost ignored a few years ago, is now considered revolutionary.

Scientists are raising important questions: Are mRNA vaccines being evaluated for
cancer, HIV and severe tropical diseases, and perhaps they will even give us superhuman
immunity? Messenger ribonucleic acid, or mRNA for short, is a single-stranded molecule that
carries the genetic code from DNA to the cell's protein-making machinery.

Without mRNA, your genetic code would not be used, proteins would not be produced, and your
body would not be able to function. If DNA is a bank card, then mRNA is a card reader.

MRNA vaccine is safe, quick to produce and cheaper than traditional vaccines. There is no
longer a need for huge bio-protected laboratories that grow deadly viruses from millions of
chicken eggs. Instead, only one laboratory can sequence the proteins of the antigen and send it
around the world. If we now see an mRNA vaccine for Covid-19, then the vaccine will fight
other types of diseases: Sars, HIV, Zika virus, herpes and malaria parasites.

Scientists are currently developing mRNA-based vaccines and treatments for diseases
such as cystic fibrosis and multiple sclerosis, HIV, heart and severe lung disease, and asthma.
Methods of combating tropical diseases are also being studied. Current is close to the second of
three phases of clinical trials of MRNA vaccines against Zika virus and Chikungunya disease.
The speed of production and cheapness of an mRNA vaccine could change this situation forever,
putting an end to severe tropical diseases. MRNA technology can also be developed to solve
many other health problems, such as lactose intolerance. It is developed by the majority of
people of Asian descent, and perhaps one day it may affect about 68% of the world's population.

Currently, research is being conducted on how mRNA can be used to destroy high
cholesterol, which causes heart disease. All of this research raises the question whether mMRNA
technology could endow us with practical superhuman immunity?

In addition, mMRNA vaccines against Covid-19 have allowed some people to develop such
high levels of antibody that it is able to neutralize several variants of Covid-19. There is potential
and potential for mixing different mMRNA vaccines to simultaneously protect a person against
cancer and viruses. Currently, both Moderna and Novavax are already developing combination
vaccines against Covid-19 and influenza. Nevertheless, the most questions remain about the
mRNA vaccine. Currently, the technology requires regular revaccination quite often with
unpleasant side effects and the need to go to the hospital.
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