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CEKIISA ABTOMATU3AILIL, METPOJIOT'II TA
EHEPTOE®EKTUBHUX TEXHOJIOT'TH



bausanuenko I'.C.
OCOBJIMBOCTI JIATHOCTYBAHHS POBOTU EHEPTETUYHOT' O
OBJIAIHAHHA
JocnipkeHHsT TOKa3yloTh, 10 3HAYHO IMMJABUIIUTH €(PEKTUBHICTh TEXHIYHOI
JIIarHOCTUKH MOJKJIMBO, SIKIIIO B SIKOCTI JIIarHOCTOBAHMX IMapaMeTpiB CTaHy Marepiaily
BUOMpAaTH HE MEXaHIYHI XapaKTepUCTHUKU Martepially, sKi pO3IJISJAIOThCS  IIPH
nedexrockormii (HepyHHIBHUM KOHTPOJIb), a TapaMeTpu Je(PEeKTIB CTPYKTYpHU MaTepialiB.

Jlnig ouiHKH (BUMIPIOBAaHHS) MapaMeTpiB Ae(eKTiB CTPYKTYpH MaTepiaiB HEOOXiTHO
B SIKOCT1 JIIarHOCTUYHUX CUTHAJIIB BUOMPATU XapaKTEPUCTUKHU THX (I3MUHUX MPOLIECIB, SKi
CYIIPOBOJIKYIOTb PO3BUTOK J1€()EKTIB.

JlocmikeHHsT 1 TpakTUKa TMOKa3ald, M0 10 HAWOUIBIT NPUIATHUM IAaCHBHHUM
MeToJaM JJii OIIHKK (DaKTUYHOTO HAIpPY>KEHO-I1e(hOPMOBAHOTO CTaHy KOHCTPYKIIH
(ITIC) cmim, mepir 3a Bce, BiTHECTH aKyCTUYHI METO/M, 3aCHOBAHI HA MIPUHOMI KOJIMBAHb 1
XBWJIb HaIPYy>KE€Hb, METOJI MAarHiTHOI MaM'siTi METajliB; METOJU TEIUIOBOIO KOHTPOJIIO 1
THIITUX.

AKYyCTUYH1 METOIM KOHTPOJIIO MOIISIOTHCS HAa TP METOJIU: METOJ] aKyCTHYHOI eMICii;
B1OpaIliitHO-11arHOCTUYHUA METOJI;, IIYyMOJIarHOCTUIHUN METO/I.

CremiaiIbHUMH JIOCIIHPKEHHSIMA BCTAaHOBJICHO, IO 3MiHA 3aJIUIIKOBOI HaMarHi4eHOCTI
TpyO 1 BUMIPIOBAHOTO MarHiTHOTO MOJsl po3citoBaHHs Hp mpu po3TaryBaHHI, CTUCHEHHI,
KPYYEHHI Ta IUKIIYHOMY HAaBAHTAKEHHI (DEPOMArHITHUX TPYO OJHO3HAYHO MOB'A3aHE 3
MaKCUMaJbHO JII0OYMMH poOouMMH Hampyramu 1 aedopmauiamu. ILle mo3Bonmio
BUKOPHCTOBYBATH II€M MapamMeTp SK €JIEMEHT MaMm'sTi Mpu po3poOIli JaHOTO METOIY
JIIarHOCTHUKH.

TeruioBa N1arHOCTHKAa MOXE peali30BYBaTHCS K y (OpPMI TECTOBOIO [1arHO3y, SKUN
J03BOJISIE HAOUIBII €PEKTUBHO OpraHi3yBaTH IpoLEC BUIPOOYBaHb 3 TOUKH 30py BHOODPY
ONTHUMAJIbHUX 30BHIIIHIX BIUIMBIB, Tak 1 B ¢opMmi (YHKUIOHATBHOTO [1arHO3y,
XapaKTEepPHOTO JUJIsl CTadll eKCIUTyartamii 1 3ajJeXuTh BiT POOOYOTrO aJIrOpUTMY
dbyHkuionyBanHa o00'ekta. [IporHo3yBaHHSI TEXHIYHOTO CTaHy o00'ekTta (30Kpema,
nepen0ayeHHsT MOMEHTY BiJIMOBM) 3aCHOBAHO Ha 3B'A3KY JIOKAJBHUX 1 IHTETpPaJIbHUX
TEMIIEpaTypHUX XapaKTEPUCTUK 3 TTapaMeTpaMu JerPaayrounx nedeKTiB.

OpHi€l0 3 OCHOBHUX MPHUYWH, IO TAIbMYIOTh IIMPOKE 3aCTOCYBAHHS KOHTPOJIO SIKOCTI
METaly B EHEpPreTHIll, € BIICYTHICTh JIOCTYIIHOCTI JIO PSAAy OCHOBHHX BY3IIB
eHeproycrarkyBaHHs. [lojonaTu 10 MepenKoay MOKJIMBO TIIBKH IUISXOM CTBOPEHHS
aBTOMAaTH30BaHMX a00 MEXaHI30BaHUX YCTAHOBOK, IO JO3BOJISIOThH JUCTAHIIIITHO BUBUUTH
BJIACTUBOCTI 1 CTaH METally HEAOCTYIHUX JIJITHOK €HEProo0JiaJHaHHS.

3aco0u TUCTAHIIIHHOTO KOHTPOJIIO METANTY, B SKUX BUKOPHUCTOBYETHCS BOJIOKOHHA ONITHKA,
MarTh PsJl TIepeBar: pucoradapiTHUMI; BUCOKA PO3JILIbHA 3[aTHICTh, BOCIPO13BOJIUMICTh
pe3ynbTaTiB;BUCOKA 1HPOPMATUBHICTb.

Po6oty Bukonano mij kepiBHuiTBoM foreHTa kadheapun AMET O.M. binsandenko



bauzunuenko O.C.
XAPAKTEPUCTHUKA BIZIHEHTPOBOI'O HACOCY 3 PEI'YJIBOBAHOIO
YACTOTOIO OBEPTAHHA

BukopucranHs nepeTBOprOBadiB 4YaCTOTH JJISI KEPYBaHHS M0JIauel0 BIIIIEHTPOBUX

HACOCIB 3HAxXOJIUTh IIMPOKE pO3moBclo/pkeHHs. Lleit 3acid kopucTyBaHHs 3abe3neuye
cyrTeBe eHepro3oepexkeHHs (1m0 30%) y TOpIBHAHHI 3 TpPAgUIIHHUM 3aco00M —
JPOCETIOBAHHSIM.

XapaKTepuCTHKH, 110 HaBEJIEHHI B MacmopTax HaCOCIB, OOMEXEHHI HOMIHATLHUMU
napaMmeTpaMu iXx poOOTH TIpU €aAWHIA dYacToTi oOepraHHi. ToMy oOJiepKaHHS
XapaKTEPUCTUK IIPU BapitOBaHIM 4acTOTI 00EpTaHHS, € aKTyaJIbHUM.

JlocnimkeHHsT BUKOHYBAJIUCh Ha JIaOOpaTOPHOMY CTEHJ1 TiApaBiidHOi jaboparopii
kadenpu: «ABToMaTH3allii, METPOJIOTII Ta eHepro3oepirarounx TexHosoriy YIITA.

O06’exToM BUIIPOOYBaHb BUKOPHUCTOBYBABCS BIIIIEHTPOBUM HACOC KOHCOJBHOTO
tuny 2K — 6.

BumnpoOyBaHHs 3/iliCHIOBAIMCh 3TiAHO 3 MixHapomaHuM craHgaptoMm (1SO5198).
JlabopaTopHuid  cTeHJ  OONAaJHAHUA Cy4YaCHUMHU LHU(PPOBUMHU  MpUiafaMu s
BUMIPIOBAHHS TUCKY, BUTPAaTH MOTY>KHOCTI.

B pe3ynbTaTi q0CHiKEeHb OTPUMAaHHI €HepreTU4Hi poboul xapaktepuctuku: (Q-H,
Q-N ta Q-n) npu pi3HUX YacToTax 0OepTaHHS BaIy Hacoca.

Po3pobOneHa MeroauKa BH3HAYEHHS MIHIMAJIBHOI YacTOTH OOEpTaHHS, sKa
0OMEXY€EThCS TO-TIepIe mapaMmerpamMu pobodoi wactuaM (Q-H) xapakTepucTuku i 10-
Ipyre — yMoBaMu €(eKTUBHOI pOOOTH €TIEKTPOABUTYHA HACOCHOT YCTAHOBKH.

OTxe oTpUMaHoO:

— BCTAHOBJICHUH Jiama3oH poOOYHX IoJa9 HAcoca,

— MiHIMaJIbHA YaCTOTa 00epTaHHS BaJly Hacoca

— KKJI Ta moTy>kHicTh YCTAHOBKH B MEKaxX poOOUOT YACTUHH XapaKTEPUCTHKHU.

TakuM 4YMHOM B peE3yJabTaTi JOCHIIKEHb OTPUMMaHI BCl BXIJHI JaHHI JJIs
IPOEKTYBaHHS HACOCHUX YCTAaHOBOK 3 BiAIEHTpOBUM Hacocom 2K — 6.

PoGoty BukoHaHo mij kepiBHUITBOM fotieHTa kadeapu AMET O.B. Anapeena



Beperina M.O.

VJIOCKOHAJIEHHSI OPrAHIBALIMHUX 3AXOAIB 3 3ABE3INEYEHHS
BE3IIEKH IITI YAC BUKOHAHHA PEMOHTHHUX POBIT TA TEXHIYHOI'O
OBCJIYT'OBYBAHHA HA IMIAIPUEMCTBAX 3 MOTEHIIAHO
HEBE3IIEYHUMU OB’€EKTAMMU

AKTyanbHI oOpraHi3amiifHi 3axomu Ijs Oe3[eYHOro BEJIEHHS PEMOHTHHX pOOIT CYTTEBO
BIUIMBAIOTh SK Ha MIiJBUIICHHS pIiBHA OE3MEKHM PEMOHTHOTO TMEepPCOHANy IiJA Yac BUKOHAHHS
PEMOHTHHX pPOOIT, TaKk 1 Ha KIHIIEBUH pe3yJabTaT, IO MOJATae y SIKOCTI BUKOHAHMX PEMOHTIB Ta
TEXHIYHOTO 0OcCIyroByBaHHs oOmagHanHa. OJHUMH 13 TOJOBHUX 3aBJaHb OXOPOHHU IIpali Ha
HIANPUEMCTBAX € OpraHi3allisi MpOBEIeHHS MPO(ITAKTUYHUX 3aXOIIiB, CIPSIMOBAHUX HA YCYHEHHS
MIKI/UTMBUX 1 HeOe3neYHux BHPOOHMYUX (HaKTOpiB, 3amoOiraHHA HEIIAaCHUX BHIIAIKIB Ha
BUPOOHUITBI, MPO(ECIHHUM 3aXBOPIOBAHHSAM Ta IHIIUM BHUIIAJKaM 3arpo3 >KUTTIO a00 370pOB't0
npaniBHUKIB. Lle moTpedye mOCTIHHOTO PO3BUTKY Ta KOHTPOJO HAJl yMOBaMH Ha pOOOYHX MICIISX,
JOTPUMAaHHI yCiX BIPOBAKEHUX HOPM, TIPABUII Ta 3aXO(IB IS 3all00IraHHs 3arpO3H Ta MOCTIHHOMY
PO3BUTKY y LbOMY HAmpsMKy. Jlias 1mbOro HEOOXiAHO 3HAXOAWTH NPUHIUIIOBO HOBI pilICHHS
npoOJjieM B)KE ICHYIOUHX CHUCTEM O€3MeKH, aHalli3yBaTH HEMOJIKM Ta BIPOBAIKYBAaTH Cy4YacHi
aKTyaJlbHI METOJAM IMOKpAlleHHS YMOB Ipalll, HOPMAaTUBHHUX JOKYMEHTIB, IpPaBWJ, 3aXOMAIB Ta
CTaHJapTIB.

Byno po3rnsHyTO 3aradbHONPUIHATY OIpOYHY CHCTEMY IOIMYCKY 10 pOOIT, TMOB’SI3aHUX 3
PEMOHTOM Ta TEXHIYHUM OOCIIyTOBYBAaHHSM TEXHOJOTIYHOTO Ta TEXHIYHOrOo OOJaJaHAHHS Ha
nignpuemctBax dopHoi metamyprii (HITAOII 27.5-6.01-79), ii Hemomiku Ta criocoOu MOKpaIIeHHS
e(DEeKTUBHOCTI IIi€1 CUCTEMH 3a PaXyHOK BIPOBA/KCHHS J0JIaTKOBOI CUCTEMU Oe3nekn «biokyBaHHS -
MapkyBanns-IlepeBipka» Ha TPUKIAAl AiF0Y01 CHUCTEMH, BIPOBaKEHOI HAa mianpueMmctBi [IpAT
«IHrynenpkuil rippuuo-36aradyBanbHuil koMOiHaT». [IpoananizoBano Oipouny cuctemy (HITAOII
27.5-6.01-79) Ta cuctemy BMII, po3pobaenoi Ha ocHOBi cranmaptiB OSHA 1910.147. (The OSHA
standard for The Control of Hazardous Energy (Lockout/Tagout)), oOrpyHTOBaHO JOLIJIBHICTb
BIIpoBakeHHs cucteMu BMII Ta HaBeneH1 nmpukiagu BUKOpPHUCTaHHA ii B A1i. B po6oTy BKIOYEHO
HopMmatuBHi H0KkyMeHTH [IpAT «[uI'3K», momokeHHs Ta BUTPUMKH 3 JOKyMeHTarlii MiHicTepcTBa
npami CIIA, Ta giroui KaTtanoru 3aco0iB 3aXMCHOTO OJOKYBaHHS.

JUis yIOCKOHAJIEHHS 040l CHUCTeMM O€3MeKH Ta YCYHEHHS HENIOJIIKIB IPONOHYEThCS
BIIpoBaDKeHHST cucteMu «brmokyBanHs-MapkyBanHs-IlepeBipka» 3 BHKOPHUCTaHHSM CIICHIATBHUX
3ac00IB €JNEKTPUYHOTO Ta MEXAHIYHOTO OJIOKyBaHHS, IIO0 3aCTOCOBYIOTBCS B TIPOIECC 130JIAIii
JoKepen HeOe3MeYHoi eHeprii Ha Yac peMOHTY Ta TEXHIYHOTO OOCIIyTOBYBaHHS €JIEKTPOMEXaHIYHOTO
YCTaTKyBaHHS.

Jliteparypa:

1. Hopmarusna noxymentarist [IpAT «IHI'3K»: [TonoxenHs npo cucreMmy OJI0KyBaHHS -
MapkyBaHHs-iepeBipkd ycTatkyBaHHs B [IPAT «IHI'3K» — HAKA3 Ne 507 Bizg 02.06.2020 p.

2. HopmaruBaa mpokymentarisi [IpAT «IaI3K»: [omomnenne x «IlomoxeHuro o
OMPOYHON CHUCTEME JOMyCcKa K PEMOHTAM TEXHOJOTHYECKOTO O0OpPYAOBAHUS C DJEKTPOIPHUBOIOM B
YAO UHI'OK» mpu npousBoactee padbot Ha POD-1, POD-2 — Ilpukaz Ne 543 ot 11.06.2020r. «O
BBeneHnU B neiictBue [lomonHennit k «llomoskeHnio o OMpPOYHOM cHCTEME JOMyCKa K PEMOHTaM
TEXHOJIOTHYEeCKOro 00opyaoBanus ¢ iekrponpuBogoM B HAO «MHI'OK».

3. OCT 14.55-79 bipouna cucremMa Ha MiJNPHUEMCTBAX YOpHOI MeTanyprii. OCHOBHI
nonoxkeHHda. llopsgok 3acrocyBanns. HITAOII 27.5-6.01-79 [Enexktponnmii pecypc]: Pexum
nocrymy — https://dsp.gov.ua/fond-npaop/

Po6oty Bukonano mig kepiBauiirBoM gomenta kadheapu AMET I'pinuenxo I'.C.




Beanuxo I'.A.

JOC/INITAKEHHA YYTINBOCTI XAPAKTEPUCTHUK TEIIJIOBOI'O CTAHY
KOTJIA TII-100 10 3SMIHU KOHCTPYKTUBHUX TA TEXHOJOI'TYHHUX
ITAPAMETPIB Y TPOLIECI EKCILTYATAIII

MeToto poOOTH € TOCIIIKEHHS Yy TIMBOCTI XapaKTEPUCTUK TEIJIOBOI'O CTaHy IMapoOBOTO
komia (I1K) 10 3MiHM KOHCTPYKTUBHUX (BHYTPIIIHIX) Ta TEXHOJOTIYHUX (30BHIILIHIX) TApaMETPIB
y mporeci excrutyaranii enepreruytoro [IK mapxu TI1-100.

[Tix 30BHIMIHIMHA TapaMeTpaMu PO3yMIIOTh BIUIMBH (MpsMi Ta HEMpsMi) pi3HOI (Pi3HUHOI
MPUPOJIH, SKI MJISTAI0Th PETYIIOBAHHIO BIAMOBITHO O TEXHOJIOTTYHUX BUMOT PEXKUMIB pOOOTH
[1K. Ilig BHYTpIIHIMM HApaMeTpaMu pPO3YyMIIOTh XapaKTEPUCTHKH, K1 (OPMYIOThCS MiJ 4ac
cTBOpeHHs1 abo ekcruryartamii [IK Ta He miamararoTh akTUBHOMY YIpaBliHHIO 330BHI. L1
napaMeTpu BUKOPUCTOBYIOTBCS Y pO3paxyHKOBIM Mozeni ropinus y tomi [1K.

VY CBOIO uepry, TEIUIOBUH CTaH TOMKH KOTJa BU3HAYAIOTh TEMIIEPATypu JUMOBHX Ta3iB 3a
BHCOTOIO, HIMPUHOK Ta INMHOMHOK TonkH. HaliOounbim 1HGOPMATUBHUMH XapaKTEPUCTUKAMU
crany IIK € TemnepaTypu nmogaBaHHsI TONKH, sifjpa ¢dakena MmajuBa, 10 TOPUTh, 1 TUMOBUX Ta3iB
Ha BUXO0/i 3 Tonku. Lli TemnepaTypu Ha3UBaTUMEMO XapaKTepUCTUKaMu TeruioBoro crany [1K.

YMoBoro HopManbHOi pobotu Tomku IIK € 3abe3medeHHss B HIM TakuX BEJIMYUH
XapaKTePUCTUK TEIJIOBOTO CTaHy, AKi 3a0e3MeuyloTh HOro pobOTy y CTaloMy HOMIHAJIBHOMY
pPeXUMI IS BCIX MOTEHIIMHO peayi30BaHMX Ha MpaKTHI BUMAIKIB. [lmanyBaHHS Ii€l poOoTH
3BUYAHO BUKOHYETHCS PO3PAXYHKOBUM IIUISIXOM 13 BUKOPUCTAHHSAM HOpPMaTUBHOro Meroay [1],
KU, B IPUHIUII, 1a€ MOKJIMBICTh OTPUMYBATH OLIIHKHU Tem1000MiHy B Tornkax [1K.

AJle Ha TPaKTHUIIl 3HAYCHHS BHYTPIIIHIX Ta 30BHINIHIX mapameTpiB ctany I[IK Bimomi, sk
MPaBUIIO, 13 CYTTEBUMH MOXUOKAaMH, 1110 MOB'SA3aHO 5K 31 CKJIQJHICTIO CaMOT0O MPOIleCy TOPIHHS B
TOMIIi, TaK 1 3 MIHJIMBICTIO XapaKTEPUCTUK €HEPreTUYHOIO MajuBa. TOMy BIUIUB MOXUOOK LIUX
napaMeTpiB Ha XapaKTePUCTHKU CTaHy BHUMaraTUME CaMOCTIMHOI MOIepeaHbOi OIIHKH, Ha
TIJCTaB1 SIKOT MOYKHA TIPUMAaTH HEOOX1IHI pillieHHs s peskumiB podotu I1K.

JlocnipkeHHsT 1bOr0 BIUIMBY BHUKOHAHO 3a MPHUHIMIIOM IMITallIMHOTO MaTeMaTHYHOTO
MOJICJIIOBaHHSI TPOIECY CHAJTIOBaHHS BYTULIA B TOMNIl KOTiAa. B sKocTi Mojeni mpoiecy
3aCTOCOBAHHMI BapiaHT 30HAIBHOTO METOAY PO3PaXyHKYy MPOMEHHUCTOTO TEIUIOOOMiHY B TOIIIII
KOTJIa, IKU{ TIOETHYE MOJOXKEHHS METOy [1] 3 MOMKIIMBOCTSMU YMCENBHIX METO/IIB, 3aCHOBaHUX
Ha anmpoOKCHMAIlil 00'€KTa KIHIIEBUMU eJIeMEeHTaMH [2].

Y  nmocmipkeHHI 3a3Hau€HI NapaMeTpu Ta XapaKTepUCTUKU BIJMOBIAAINA PEaTbHUM
3HaYeHHSM JJ11 HoMiHanbHOTO pekumy podotu [TK TII-100 na Byrimi mapku AlLl a6o I'CIII.

B pe3ynbrarti omiHeHi 3anexxHocTi Xxapakrepuctuk ctany [1K Big mapamerpis, 1110 HE0OX1AHO
JUISI CIHTE3Y Ta aHalli3y yMOB Horo crajoi poOOTH Ha ONTUMAIbHOMY PEXUMI.

1. TernoBoil pacdeT KOTEIbHBIX arperaTtoB (HopMmaTuBHBIN Meton). [Ilox pen.
H. B. Ky3nenosa]. 1973. M.: Dueprus, 1973. - 296¢.
2. AGprotuH A.A. Pa3zButre mMeToza M mpOorpaMMbl TPEXMEPHOTO 30HAJIIBHOTO

pacuera TermiooOMEHa B TOMOYHBIX KaMmepax MbIIEYroibHbIX KOTJIOB / A.A. AGprotun, D.C.
Kapacuna, b.H. Jlupmun u np.// Tenmosnepreruka.- 1998.- Ne6. — C. 20-24.

PoGoty BukoHaHo mija kepiBHUITBOM gotieHTa kKapeapu AMET I'ynes O. b.
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JlaBugoBa M.
JO IINTAHHSA HIOAO INIIBUIIEHHSA E@EKTUBHOCTI POBOTHU
TEIINIOMACOOBMIHHUX ATTAPATOB EJIEKTPOCTAHIIIN

HasBHi B miTeparypi okpemi JaHi 3 MUTaHb HAIIWHOCTI TEIUIOCHEPTETUYHOTO O0JIa HAHHS
MPUCBAYCHI MEPEBAXXHO MaporeHepaTropaMm 1 TypOiHaMm, aje MEHIIOK MIpOI pO3MIISAAI0Th
JIOTIOMDKHE  OOJlafHaHHSA, 30KpeMa TeIUIOOOMIHHI —amapath TypOoyctaHoBok. IIpore,
HECIPABHOCTI y poOOTI KOHACHCAIIIMHUX YCTaHOBOK, amapaTiB CUCTEM pereHepallii Ta miairpiBy
MEpEeXKEBOI BOJM € OJHIEI0 3 TMPUYUH 3HWKEHHS EKOHOMIYHOCTI Ta HaJIHHOCTI pobOoTH
napoTypOiHaux  yctaHoBok (IITY). HaiiGuipm momuMpeHMMH  HACHiAKaMHd  BIIMOB €
HEJIOBUPOOJICHHS E€HEeprii, 3HWXEHHA KOoe(IIlieHTy TOTOBHOCTI OOJaJHAHHS, 3HUKEHHS
€KOHOMIYHOCTI Ta, SIK HACTIJOK, 301IbIICHHS MUTOMHX BUTpAT MajuBa. B okpemMux BHUITagKax
BHX1/1 3 1aAy 00JaTHaHHSI MOKE MMPU3BECTH J0 3YIIMHEHHS BChOTO arperary (OJI0Ky).

3 JOMOMDKHOIO TEIUIOOOMIHHOTO 00JIaJlHaHHS TypOOYCTAaHOBOK HaWOLIbIIl 3HAYCHHS
JacTKA BIAMOB, Yacy BIJHOBJICHHS Ta CTYIEHs BIDIMBY Ha pobory IITY mnpumnagarote Ha
KOHJIEHCATOP:

Po3noodin o3nax 6iomosu konoencamopis, w0 GUKIUKAIOMb ABAPIUHI 3YNUHKU
mypb0oycmanosKu 8 Yiiomy:

[TinBHIIEHHS )KOPCTKOCTI KOHJICHCATY 58,1%
[Taminas Bakyymy 33,7%
3puB cudony 7,0%
[aie 1,2%

[cHyroTh pe3epBM MIABHIICHHS €(OEKTHBHOCTI Ta HEOOXITHICTh  YIOCKOHAICHHS
TEIIOMacOOOMIHHHUX amapaTiB sIK Ha CTajli MPOEKTYBaHHS HOBHMX, TAaK 1 IUIAXOM MoOJEpHi3amii
JIIOYMX arapaTiB B YMOBaX e€KCILTyaTallii.

VY nockoHaneHHsI KOHCTPYKIIINA anapaTiB MOBUHHE 3a0e3MeuyBaT IPU BUCOKIM HAIHHOCTI
IHTeHCU(]IKAIII0 B HHUX TEIUIOOOMiIHY, 10 MOX€ OyTH JOCATHYTO 3aCTOCYBAaHHSIM
1HTEHCU(IKOBAHUX MOBEPXOHBb TEIJIOOOMIHY, TaKUX, HANPUKIAMI, K opeOpeHi Ta mpodiabroBaHi
TpyOKH, a TaKOX BHKOPUCTAHHS IHIIMX METOAIB iHTeHcuikamii TeruooOminy. I[linBuieHH!O
TEII0BO1 €(DEKTUBHOCTI amapatiB CIPUSE 1 BAOCKOHAIICHHS a€pOIMHAMIKHA TPYOHUX MyUKiB, KOJIU
CTBOPIOIOTHCS YMOBH JIJIsl PIBHOMIPHOTO OMHUBAHHS TEIUIOHOCIEM MOBEPXHI TEMJIOOOMIHY anapary
0e3 3acTiiHMX 30H a00 BaXXKOAOCTYMHHX JUISTHOK, a TaK0XX YCYHEHHS a0o0 OOJIK BIUIUBY
MPOTIKAHHS TEIUIOHOCIS B MPOMDKHUX 3a30pax MEPEropoIoK 1 KpiM TpyOHOTO MydKa.

[IpobGnemu miABUILEHHS HAAIMHOCTI pPOOOTHM amapariB BHUPIMIYIOTHCA, SK MPaBUIIO,
YCYHEHHS HEJIOJIKIB ICHYFOUMX KOHCTPYKIIiii, BUSBICHHUX Yy MPOLIECI eKCIUTyaTallii armaparis.

VY nanwuii yac B iH)KCHEPHIN MPaKTHUIll ITUPOKO 3aCTOCOBYIOTHCS CUCTEMU aBTOMATHYHOTO
NPOCKTYBaHHA Ta po3paxyHKiB. I[IpoBemeHi 3a iX JOMOMOTOI0 MOJEIIOBAaHHS Ta aHaii3
JO3BOJISFOTh YHUKHYTH JOPOTHX Ta TPUBAIMX IMKIIB PO3POOKHM THUNY «IPOCKTYBAaHHS —
BUTOTOBJICHHS — BUIIPOOYBaHH:». Y cdepl aBTOMAaTU30BaHUX 1HXXEHEPHUX PO3PaXyHKIB JOCHUTH
MOMYJISApHI TporpaMHi Komiiekcu Ha 0asi kiHmeBux enemeHTiB (CAIIP abo CAE), sxi
JTO3BOJISFOTh BHUPINIYBATH IIMPOKE KOJIO MPOMMCIOBUX 3aBlaHb, Y TOMY YHCII CTalliOHAPHHUX 1
HECTAI[IOHAPHUX TPOCTOPOBUX 3a7a4 TBEPJOTO Tija, MEXaHIKM TiTa, MmO AePOPMYETHCS,
MEXaHIKM KOHCTPYKIIH (BKIIOYAIOYH 3aBJaHHS KOHTAKTHOI B3a€MOJIii €IEMEHTIB KOHCTPYKIIii);
3a/1ay MEXaHIKHM PIIMHU Ta rasy; TeIionepeaayi Ta TemI0o00MiHy Ta iHIIE.

Pob6oty Bukonano mijg kepiBauiirBoM gorenta kabheapu AMET T.M. ®dypcoBoi
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Ko3up A.
MIABUIINEHHA EOEKTUBHOCTI TEIIVIOEHEPTETUYHOI'O
OBJIAJTHAHHS EJJEKTPOCTAHIIN

BB edekTuBHOCTI MapoBOi TypOIHM 1 KOTJa Ha K.K.J. €JICKTPOCTAHIlT PI3HHIM.
S0 NUIAXOM yJIOCKOHAJIEHHS! TypOIHU BIA€ThCS 30UIBIIMTH 11 MOTYXHICTh HA 1% mipu
TiM JK€ BUTpATI TEIUIOTH, TO 11 Oyjae eKBiBaJICHTHO 3011bIeHHIO K.K. 1. TEC Takox Ha 1%.
Axmo x Ha 1% 3eKOHOMHUTH BUTpATy MajuBa y KOTJI HAa BUPOOITOK TIET kK KUILKOCTI
TernoTH, To K.K.A4. TEC 3pocrae Tinbku Ha 0,4%, OCKUIBKH K.K.J1. IEPETBOPEHHSI TEIJIOTH B
KOpHUCHY poOO0Ty 3HaxoauThes Ha piBHI 40%.

ToMmy ymockoHaneHHSI camMe TypOiHW € HaWOIIbIN MI€EBUM MUISXOM ITiBHUIIECHHS
exoHomiyHocTi TEC B 1minmomy. [ligBUIIEHHS] €KOHOMIYHOCTI MapOTYpOIHHUX YCTaHOBOK
TICHO TIOB’SI3aHE 3 MIABUIIEHHSAM K.K.JI. EHEPTETUYHOTO O0JIaIHAHHS, B TOMY YHCII CaMoi
napoBoi TypOiHU, HA OCHOBHUX PEXUMaxX POOOTH 3a paxyHOK YJAOCKOHAJICHHS MPOTOYHUX
gactuH LIBT, LICT, IIHT, 3MeHIIeHHS BTpaT Ha 3MIHHUX PEKHUMaX 1 T.II.

OaHuM 13 HAWCYTTEBIMMX CMNOCOOIB TMIJABUIIEHHS MUTOMOI TMOTYXXHOCTI ¥
C€KOHOMIYHOCTI TapoBOi TYpOIHU € nidsuwyeHHs napamempié napocuiogoeo yukiy. Y
JTAaHUUW Yac MPaKTUYHO BCl MPOBIAHI TypOI1HOOYiBENbHI (PIPMH CBITY CTBOPIOIOTH MApOBI
TypOiHu  cynepHaakputuunux mapamerpiB  (CHKII); ocBoeHi cynepHaaKpUTHUHI
napametpu rapu 30 Mlla, 600°C, a motim 35 MIla 1 650°C.

Takok Ha EKOHOMIYHICTH POOOTH MAapOTypOIHHMX YCTAaHOBOK 3HAYHOIO MIpOIO
BIIMBA€ €(DEeKTUBHICTh poOOTH 0OJajHaHHs HU3bKonoTeHUiiHoro kommuiekcy TEC. Tak,
HaIMpUKIad, 30LTBIICHHS THCKY B KOHAeHcaTopi Ha Iklla mpu3BOAUTH MO 3HUKCHHS
MNOTYXHOCTI TypOOyCTaHOBOK B  KOHAeHcaliiiHomy pexumi Ha 0,8-1,5%, a
TypOOYCTaHOBOK HU3BKOTO Ta CEPEHHOTO TUCKY - Ha 1,5-2%.

HaniifiHicTh Ta eQeKTUBHICTh eKCIUIyaTalli TeIIOEHEPreTUYHOro 00JIaJHaAHHS
MIJBUIIY€E TEXHIYHA J1arHOCTUKA, SIKA JIA€ MOKJIMUBICTh €KCIUTyaTallii TeXHIYHUX CHUCTEM
BIJIMOBIJIAJILHOTO TIPU3HAYEHHS «3a cTaHoMm». [lpu ekcruryaramii «3a CTaHOM» KOKEH
EK3EMIUISIP EKCIUTYyaTyEThCS 10 TPAHUYHOTO CTaHy BIJMOBIIHO J0 PEKOMEHAIl cuCTeMu
TEXHIYHOI JlarHOCTHKH. Tak, eKCIUIyarallis 3a TEeXHIYHUM CTaHOM MOXE€ IPUHECTH
BUTO]y, €KBIBaJICHTHY BapTOCTi 30 % 3arajbHOTO MapKy MaIiuH.

3acTocyBaHHSA Cy4acCHMX CHUCTEM TEXHIYHOI JIIarHOCTHKH TypOoarperary BKIIIOYAE:
BIOpO/11IarHOCTUKY TypOoarperaty 1 >KUBHUJIBHOTO TYpOOHACOCY, MIarHOCTUKY TMEPEeMiIHHUX
PEXKUMIB €KCIUTyaTallii 1 MPOrHO3YBaHHS 3MIHHM MapaMEeTPIiB Y MPOIIEC MyCKOBUX PEXKUMIB,
JIarHOCTUKY TEXHIKO-€KOHOMIYHUX IMOKAa3HUKIB y TMpPOILIECl eKcIulyaTallii, J1arHOCTUKY
TEIJIOBUX pO3LIUPEHb €JIEMEHTIB TypOoarperary, JIarHOCTHKY TEXHIYHOTO CTaHy
KIHIICBUX YIIIJIbHEHb, TIarHOCTHKY TEIUIOBOTO 1 HAmpyXKeHO-I1e(OpMOBAaHOTO CTaHy
BHCOKOTEMITEpAaTypHUX €JIEMEHTIB MMapOBUX TypOiH 1 TPOTHO3YBaHHS PECYpPCHHUX
MTOKa3HHUKIB CHEPTETUYHOTO 00JIa THAHHS.

Pob6oty Bukonano mij kepiBauTBoM norenta kabeapu AMET T.M. ®dypcooi
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Ka3mipuyk A.D.
BIGPAIIMHE JOCJIKEHHS JIOMATOK T'A3OIIEPEKAYYBAJIBHOT'O
ATPETATY 3 ABIAIIMHUM IIPUBOJOM

AKTyaJbHICTh PO3pPOOKH Ta BIOPOBAKEHHS Y MPAKTUKYy METOAMK IOB’A3aHUX 13
BU3HAYCHHSIM TEXHIYHOTO CTaHy OOJaJHaHHS Ta3ONpOBIAHOI CUCTEMHU Ta il €JIEMEHTIB,
30KpeMa Ta30lepeKaduyBaJIbHUX arperaTiB 0OyMOBJICHa HEOOXITHICTIO 3a0e3nedeHHs
0€3B1IMOBHOI POOOTH 00'€KTIB TPYOOIPOBITHOIO TpPaHCHOPTY Ta3y. JocBia mpoBeaeHHS
JMIarHOCTUYHUX JIOCTI/DKCHb II0Ka3aB, IO TapamMeTpW BiOPOAKyCTUYHOTO CHUTHAIY
KOpPIIyCiB  MIAIIUMHHUKIB Ta30TypOiHHMX Ta3omnepekauyBaibHuXx arperatiB  (I'TIA)
HaANOLIbIIIEe MOBHO XapaKTePU3YIOTh TEXHIYHUI CTaH JIONATKOBOTO arapary

PoboTy mpHCBSYEHO MAOCTIIKEHHIO BIOpaliHUX XapakTEepUCTUK Ta BHU3HAUCHHS
TEXHIYHOTO CTaHy JIOMATKOBOTO amapaTy ra3onepeKkadyBallbHOTO arperary i3 po3poOKoro i
3aCTOCYBaHHSIM TMPOLIEYpU AEMOIYJIALIl MOAYIHOBAHOTO BIOPOCHUTHANY I aHANI3y
JIOTIaTKOBUX KOJIMBAHb.

PesynbraTu po3paxyskis BiOpauii Typookommpecopa I'TK-10 na EOM noka3zanu, o
JUTSl HEPE30HAHCHOI CTYIEH1 aMILIITYyId KOJIMBaHb KOPITYCIB MiAIIUITHUKIB HA JIOMATKOBUX
4acToTax 3HaxoAsThbes B J1ana3zoHi 0,39 + 1,57 mm/c, a A1 pe30HaHCHOI CTYIEHI MOXKYTh
JocATaTH 3Ha4eHHs 8,5 Mm/c. [l ekcreprMeHTanbHOTO BUSIBJICHHS aMILIITY 1 JIOMATKOBO1
BiOpaIlii 0ys0 BUKOPUCTAaHO METOJ CHEKTPaJIbHOTO aHamizy. Ha puc. nmokasaHo orpumani
CHEKTPH.

X,

23f,
6,0

.r',ro_

2,0 ] ]
T

10f, 201, 301, sty

Puc. Criextp BIOpOIIBUIKOCTI KOPITYCIB MAMIUITHUKIB TypOokommpecopa ' TK-10

OTpumaHi J1arHOCTUYHI O3HAKW JIOMATKOBOI BiOpallii BUKOPHCTOBYBAJIUCH IS
pO3Ii3HaBaHHS TEXHIYHOTO CTaHy JIOMIATKOBOTO arapaTy CUCTEMH MOHITOPUHTY Y BUTJISII
nporpaMu Bu3HaueHHS TexHiyHoro crtany arperatiB ['TK-10, I'TIA-10 i I'T-750-6 Ha
EOM.

[Ipu po3BuTky nedekTy piBeHb BIOPOMIBUIKOCTI Y YacTOTHOMY Jiana3oHi,
BU3HAYCHOMY XapaKTEPHOI HECHPABHICTIO JIomMaTk, y dYaci (uamparoBandi [TIA)
3pocTae 3a eKCroHeHToM. EkcroHeHiiiHe 3pocTanHs piBHIB BiOpallii B JorapupmMiyHOMY
MacmTadi (To6To B Aerubenax) € JiHIHHOW (YHKIIE Yacy, a KOeIeHT KyTa HaXuiIy
IpsIMOI TPEHJIa € MIPOIO IIBUJKOCTI pO3BUTKY nedexty. [InsxoM ekcTpamossuii npsimMoi
TpeHJ1a OJIEP>KYIOTh OLIHKY 3aJUIIKOBOI'O TEPMIHY CIIy>KOHU JIONATKOBOTO arapary.

Po6oty Bukonano mig kepiBauiirBoM gormeHTa kadheapu AMET O.O. [Ipokonenko
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Kinopenxo O.B.
YAOCKOHAJIEHHSA HOPMATUBHOI'O 3ABE3IIEYEHHSA 3 BE3IIEYHOI'O
MNOJIOBXXEHHSA TEPMIHIB EKCILTYATALII AEC

[Tponosxkenns TepminiB ekcruryaramii AEC ckiagauii mporec, mo 00yMOBIEHO MiIBUIICHAMH
BUMOTaMH, SK HOPMATHBHOI TaK 1 TEXHIYHOI JOKyMEHTarii, 70 Oe3meku 1 HaAlHOCTI poOOTH YCIX
€JIEMEHTIB CHCTEMH eHepro6yoky. HopmaTuBHI Ta KepiBHI JOKYMEHTH TOBHHHI 3a0€3ME€YHUTH SIKICTb,
0e3IeKy Ta eKOHOMIYHICTh ITPOBEACHHS POOIT 3 OLIIHKK TEXHIYHOTO CTaHY OOJIaJIHAHHS MPH MOJOBKEHHI
pecypcy.

OI1iHKa TEXHIYHOTO CTaHy Ta OOIPYHTYBaHHS MOJKJIMBOCTI MPOJOBXECHHS TEPMIHY eKCIUTyaTalli
€HEepreTUYHOro oONajHaHHs 0a3yeThCs HA HOPMATHBHHX JOKYMEHTaX YKpaiHM Ta PEKOMEHAALIAX
MDKHApOJIHHX opraHizariii 3 aromHoro peryatoBants (MAI'ATE).

ExoHOMIUHI BTpaTH BiJ HENPAaBUJIBHO NPUHHATUX pIlIEHb PO TNPUNHHEHHS eKCIUTyaTamii
KOHKpeTHOTo eHepro0goky AEC MoxyTh OyTH MUTIOHHI JUIs OFOJDKETY KpaiHM, a HEOOIpyHTOBaHICTh
IPOJIOBKEHHSI MPU3HAYEHOTO pecypcy WOro oOJaaHaHHS MOXE MaTH CTpAllHI HACHIAKH Ui Oe3MeKH
HacelleHHs. ToMy 715l cXBaJIeHHS! BUCHOBKIB I10 OIIiHIII 3JIMIIKOBOTO pecypcy 00JaHaHHS 1 MOXKIIUBOCTI
IPOJIOBKEHHS TEPMiHIB HOTro eKcruryararlii HeoOXiqHO yJOCKOHAJIEHHS METOMIB aHaji3y 1 pO3paxyHKiB,
10 JO3BOJISIIOTH B PealibHUX YMOBaX poOOTH 00aJHAHHS OTPUMATH JOCTOBIPHI pE3ylbTaTH.

OnHUM 3 OCHOBHHUX MPHUHIUIIB HOPMAaTHBHO-IIPABOBOTO PETYIIOBaHHS B YKpaiHi CHCTEMHO-
lepapXiuHUi MiAXiT OpH po3poOIll 1 neperisay HopMmaTtuBHUX AokyMeHTIB Uit AEC. Ha mpakTumi nei
NPUHIUI peaji3yeThecsi 3a0yMOBOIO 1€papXiyHOl Mmipamiid HOPMATUBHUX IOKYMEHTIB 3 SIACpHOI Ta
panianiiinoi 6e3neku (SIPB), ska Bkitodae B cebe MOKYMEHTH KIUIBKOX pPiBHIB. AHaNi3 ICHYIOUHX
HOPMAaTUBHUX JIOKYMEHTIB 3 OIIIHKKM TEXHIYHOTO CTaHy Ta MPOJOBXKEHHS pecypcy IOKasye, IIo
TpaauLidHI METOOU OLIHKM CTaHy EHEpreTHYHOro oOnagHaHHS, ske ekcruiyaryeTbess Ha AEC,
nepeadayvaroTh, MEPI 3a BCe, BUKOHAHHS POOIT MO MiATPUMIII HOTO CIIPaBHOCTI 1 Mpane31aTHOCTI.

[Tpu Bubopi kputepiiB ouinku npanes3gataocti LT, I'33 1 tpybonposoay 3B'13ky KO 3 «rapsuoi»
HUTKOIO 1meTii Ne4 'K i MeToaiB mporHo3yBaHHS HOTO 3aJUIIKOBOTO PeCcypCy HEOOX1THO BpaxOBYyBaTH
KpUTepii TPaHMYHUX CTaHIB BHU3HAYAIBHUX MapaMeTpiB, IO XapaKTEpU3YIOTh MEXaHI3M CTapiHHA.
BusnauanpHUME MapaMeTpaMu HaBaHTAXECHHA € a0CONIIOTHI 3HAYEHHS TEMIIepaTypd 1 THCKY Ta
HIBUKICTH 1X 3MiHHM, BiOpalliiiHi 1 CeiiCMIUHI HaBaHTaXEHHSI, YUCIIa IUKJIIB PEKUMIB, 1 IX TOCIIJOBHICTD.

[TapameTpu cepemoBHIa € OCHOBHUMH KPUTEPISIMH OIIHKH TEXHIYHOTO CTaHy IIpH
nepenpusHadeHHss pecypcy. OCHOBHMMH MeXaHI3MaMu Jerpajainii meramry TpyoOomnposoaiB AEC e
[UKJIIYHI HABAHTAXKEHHSI, BAKJIMKAH]1 HECTAI[IOHAPHUMH PEXUMaMU 1 BiOparri€ro.

Cain 3a3HaumTy, 1o BignosigHo [THAE I'-5-006-87 mpoBosATh po3paxyHOK Ha CEMCMiUHI BIJIMBU
JUIsL aTOMHOI €HEePreTUYHO1 YCTAHOBKH 3 CEMCMIUHICTIO MaliJaHUMKH 5 OajIiB 1 BUILE.

IIpu mpoBenenHi poOiT 3 mpomoBxkeHHs pecypcy ['LIT, I'33 i tpybGomposoay 3B'a3ky KO 3
«rapsiuoi» HuTkor mnerti Ne4 I'IIK mpoBoxaare 30ip AaHMX Hpo CTalllOHapHi, MepexiiHi 1 aBapiiiHi
PEKUMHU eKCIITyaTallii.

Hukniyni HaBantaxenHs LT, I'33 1 tpybonpoBoxay 3B's13ky KO 3 «rapsuoi» HuTkoro netrii Ned
'K BuximkaroTe BigMoBH, a HafiiiHicTe AEC Xapaktepusye ii 34aTHICTh BUPOOJSATH €JIEKTPUUHY
€HEprilo MEeBHUX MMapaMeTPIB 1 B 3a/laHUX PEKUMAaxX eKCIUTyaTallii.

AHani3 ekcrutyataniiHoi HaAIMHOCTI Ha eTamni 0OCTe)XEeHHS OOJIagHAHHS 3 METOI MPOJOBKEHHS
HOTO TepMiHy eKCILTyaTallii HeOOX1THUN JIJIsT OTPUMAHHS KUIbKICHOT OI[IHKA MTOTOYHOTO PiBHS HAIHHOCTI
o01aJHaHHSA HA MOMEHT OOCTEXEHHS.

Takum ynHOM, J17Is1 BUSHAUEHHS PECypCy Ta OLIHKHM TEXHIYHOrO cTaHy eHeprooOnanHanus AEC 3
METOIO MPOJIOBKEHHSI TEPMiHIB eKCILUTyaTallii, He0OX1IHO MPOBECTH KOMITJIEKCHE JOCIIKEHHS peatbHOro
CTaHy BIANOBIJANIBHOIO €HEeprooOjaJHaHHA 3 ypaxXyBaHHSIM OCHOBHMX KPUTEPIEB OI[IHKM TEXHIYHOIO
CTaHy Ta CEUCMIYHUX HaBaHTaKEHb TA PO3POOUTH BiANOBIAHE HOPMATUBHE 3a0€3M1EUEHHS.

Po6oty Bukonano mij kepiBauirBoM gorenta kadheapu AMET I'pinuenxo I'.C.
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Hanarouiii 1.B.
TEPMOAUHAMIYHA TEOPIA IPOCEJIIOBAHHS B
TENNVIOEHEPTETUYHUX YCTAHOBKAX

B pabGoTi HamaHO TEepMOAMHAMIYHUN aHai3 TIPOIECYy APOCEIIOBAHHS, SKHM
BUKOPUCTOBYIOTh 1]l 4ac poOOTH MapOCHJIOBUX YCTaHOBOK, ra30TypOIHHUX YCTaHOBOK,
TypOOKOMITPECOPIB, B JBUTYHAX BHYTPIIIHBOIO B3TOPAaHHS SK METOJl PEryJIIOBaHHSA
MOTY>KHOCTI; B Cy4acCHIM XOJOJUJIbHIN TEXHHMII 3 METOIO 3HM)KCHHS TUCKY 1 TeMIIepaTypu
XOJIOJIUIBHOTO areHTy.

Hamano tepmoamHaMiuHUN PO3paxyHOK IMPOLIECY APOCETIOBAHHS (3MHUHAHHS), L0 €
HE3BOPOTHUM IPOIIECOM PyXy POOOUOTO Tijia, KOJIM BCS pOoOOTa MOTOKY BUTPAYA€THCS HA
MOJIOJIAHHS PI3HUX OMOPIB, TOOTO TepTsa. B poOOTI po3risimaeTbes Mporec 3a BiACYTHOCTI
30BHINIHBOTO TEIJIOOOMIHY, TOOTO JOCIIIKY€EThCS aia0aTUIHE TPOCEITIOBAHHS.

Entpomnist mig dac apocentoBaHHS 3pOCTa€ TUM CHIIBHINIE ,9UM OUIBIIUNA Tepenas
TUCKIB 1 YMM MEHIIIE TeMIIepaTypa rasy, 1o APOCETIOETHCS.

Posrnsinyro Ounbmn  poknagHo edext Jxoyns —TomricoHa, sIK Tpolec 3MiHH
TEMIIepaTypyd Tra3iB 1 mapu Mig dYac japocentoBaHHs. Di3uyHe TMOSICHEHHS 3MIHU
TEMIIepaTypyu Ta3y IiJl Yac JPOCENIOBaHHS, SIK€ IOJIATa€ B CHIBBIIHOIICHHI 3MIHU
BHYTPIIIHBOI KIHETHYHOI 1 BHYTPIIIHKOI MOTEHIIHHOT eHeprii peaibHOro razy. [lokaszaHo,
IO SIKIIO Ma€ MicIle 30UTbIIEHHS] BHYTPIITHBOI KIHETUYHOI €HEprii razy, To TeMiieparypa
HOro mijg dYac JpOCENIOBaHHS 30UIBIIYETHCS; SIKIIO JPOCETIOBAHHS BHUKJIUKA€E TpU
30UTbIIEHH] BHYTPIIIHBOI MOTEHUIMHOT €Heprii i 3MEHIIEHHsS BHYTPIIIHbOI KIHETHYHOI
eHeprii, TO TeMIepaTypa peajbHOTO Ta3y MiJ] Yac APOCETIOBAHHS 3HIKY€ETHCS.

B po6oTi moka3zaHo BIUTHB MPOIECY IPOCETIOBAHHS Ha Mpare3gaTHICTh MapOCHIOBUX
YCTaHOBOK.

Po6oty BukoHaHo mig kepiBHULTBOM foteHTa kadpeapu AMET JLI. 3arpe6enbHoi
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Pynenxo A.C.
HAJIAHICTh CUCTEM ABTOMATHM3AIII HA®TOIEPEPOBHUX
BUPOBHULITB

YMOBOI0, IO BHUCYBalOTh 110 3a0e3rleueHHs Oe3leku HeOe3NeYHUX BUPOOHUYMX

00'ekTiB HadTOMEpepOoOKH, € MATPUMAHHS HAIIMHOCTI OpraHi3allifHUX Ta TEXHIYHHUX
aBTOMATHU30BaHUX CHCTEM YIIPABJIiHHA, SKI € BaXXJIHBOI CKJIAJA0BOIO sKOCTi. OIiHKa
HQJIMHOCTI Ta PEMOHTONPHUAATHOCTI aBTOMATU30BAHUX CHUCTEM YIPABIIHHSI Ma€ CBOEIO
METOI0 OTpPHMaHHS KUIbKICHOI 1H(oOpMAaIlii mpo BIACTUBOCTI CHUCTEM, HEOOXIIHOI IS
BUPOOJICHHS Ta peaiizailii oOrpyHTOBaHMX, €(PEKTUBHUX MPOCKTHUX Ta €KCIUTyaTalliiHuX
pilIeHb 010 3a0e3MeYeHHs HalIHHOCTI Ta O€3MeKH BUPOOHUUUX 00'€KTIB.

dopMyBaHHS €TMHOI 0a3¥ JAHUX CTAJlIN )KUTTEBOTO MUKy aBTOMATH30BAaHUX CHUCTEM,
y TOMY YHCII1 IPOEKTHUX Ta eKCIUTyaTaliiHux nanux, Hanpukiaaa ACYTII, 3a BinmoBamu
TEXHIYHMX Ta TPOrpaMHUX 3aco0iB Ja€ MOKJIMBICTh BU3HAYUTH PEaJIbHI TMOKa3HUKU
HAJIWHOCTI CTaHy OOJIaJJHAHHS 3 YypaxXyBaHHSM IPOCKTHUX PIIIEHb Ta OCOOJIMBOCTEH
MOHTaXY.

ETanu K1TTEBOrO LMKy

I

3bip maHux

}

©nuHa basa gaHux

!

(Obpobka peanbHWX OaHWX

l

MeTtonuka FMEA

! : .

PopmyBaHHs BUMOT i HOPM Ansi lNnaHyBaHHs | opraxisauis DopMyBaHHA 3MiH 10 NPOEKTHOT
NpOBE/EHHS 0DCNYroByBaHHS oBcryroByBaHHs [OKyMeHTaLLi
| eKcnnyataui

Puc. 1 CtpykrypHa cxema 3a6e3neueHns HaaiiHocTi ACYTII

B po0oTi moka3zaHO JOUIIBHICTE CTBOPEHHS €IMHOI 0a3W MPOEKTHUX Ta
eKCIUTyaTallifHUX JaHWX MI0JI0 BIIMOB TEXHIYHUX 3acO0IB CHUCTEM YIpaBIIHHS Ta
3aCTOCYBaHHS i JJIsl aHAi3y MPUYHMH Ta HACTIAKIB BIZIMOB Ta BUPOOJIEHHS 3aXO/IB 100
1X MOnepeIKEHHS.

Po6oty Bukonano nig kepiBHuLTBOM JotieHTa kadhenpu AMET O.O. IIpokonenko
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Cunssebknii B.C., Ilpuasopos C.C.
CHUHTE3 OIITUMAJIBHOI IIN®POBOI CUCTEMU ABTOMATHYHOI'O
YIIPABJIIHHSA

Y cucremi ympaBiiHHS 13 3BOPOTHHUM 3B'SI3KOM (YyHKIII peryinsaropa abo
KOPEKTYIOYOT0 MPUCTPOI0 MOKE BUKOHYBaTU IU(ppoBuit komm'torep. OCKUIbKU BBECHHS
iHpopMarii B KOMIT'IOTEp 3AIMCHIOETHCS 4Yepe3 IMEBHI IHTEPBAIM Yacy, TO HEOOX1THO
pO3pOOUTH CIieliaIbHUKA METOJ MAaTeMaTHYHOTO OIKCY 1 aHaji3y SKOCTI IM(poBHX
CUCTEM YIPAaBIIIHHS.

[MudpoBi cucteMu KepyBaHHS XapaKTePU3YIOThCS KBAaHTYBAHHSAM CHTHAlIy 3a
gacoM 1 piBHeM. OCKIUIBKU OTepallisi KBaHTyBaHHsS CUTHAIY 32 PIBHEM, IIO 31HCHIOETHCS
aHanoro-nudpoBum meperBoproBaueM (ALlIl), € HemiHINHOI, TO HASBHICTH TaKOTO
KBaHTyBada B OCHOBHOMY KOHTYpl CUCTEMHU KepyBaHHS MPUBOJIUTH JI0 TOTO, 110 IU(ppOBa
CHUCTeMa B IIJIOMY TaKOX € HemiHiiHO. OJHaK MpU MajJoMy KpOIll KBaHTyBaHHS 3a
pIBHEM (] BIUIMB KBaHTyBada Ha MPOLIECH B CUCTEMI HE € ICTOTHUM, Y BUIAJKY, KOJIU ( -

Ty)Xe Majla BeJMYHMHA, MUPpPOBa CHCTEMa MOXe po3risaarucs sk JniHidHa. [Ipu =0y

cucTteMl BiAOYBaeTbCAd TUIBKM KBAaHTYBaHHS 3a 4YacOoM. laka cHUCTEMa Ha3UBA€THCA
IMITyJIbCHOMO. IMITyJIbCHA 1 ITU(pOBA CUCTEMU HAJIEKATh A0 KJIacy JUCKPETHUX CHCTEM.
TakuM umHOM, LHppoOBa cCHUCTEMa OIEpye 3 JAHUMH, IO OAEPXKYIOTbCA 3
Oe3MepepBHOr0 CUTHAY MUISTXOM BHOIPKHU HOr0 3HaYeHb B PIBHOBIIJIaJICHI MOMEHTH 4acy.
B pesynbrari BUXOAWTH YacoBa MOCIIJAOBHICTh JaHUX, IO HA3UBAETHCS TUCKPETHUM
curHajgoM. {0 mocniOBHICTH MOXKHA NEPETBOPUTH B 00JacTb 3MIHHOI P 1, KIHEIb

KiHIIeM, B O0ONAacTh 3MiHHOI Z 3a JOTOMOTOI0 CHiBBimHOmeHHs Z=e€" . O6macTh
KOMILJIEKCHOI 3MIHHOI Z Ma€ BJIACTHBOCTI, Iy>)KE€ CX0K1 Ha BIACTUBOCTI 001acTi 3MIHHOI P

nepeTBopeHHs Jlamnaca.

[MudpoBi cucremMu  yopaBiaiHHS  3HAXOASATh  IIMPOKE  3aCTOCYBaHHS B
POMHUCIIOBOCTI. BOHM rpatoTh Ba)KJIMBY pOJib B YIPaBIIHHI BUPOOHUYMMU MPOIECaMu, B
SKUX CIUIbHA POOOTa KOMIT'IOTEpa 1 BUKOHABUOTO MPUCTPOIO 3a0e3rnedye BUKOHAHHS Py
BIJIMOBIJAIBHUX OTIEpAIliii.

Po6oty Bukonano mig kepiBaunTBoM norieHTa kadpenpu AMET B.M. Kuszeoi
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Coxoa M.B.
ACY TII TOBITPSIHOI'O OXOJOIKEHHS I'A3Y
3MEHIIIeHHs] TMaJUMBHO-CHEPIeTUYHUX BUTpPAT HA MAariCTpajbHUX Ta30MpPOBOAX

JIOCATAIOTh 332 PaXyHOK KEpyBaHHS IX TEMIEPATYpPHUM PEXKHUMOM, MiJ SKHUM pPO3yMIIOTh
CYKYITHICTh TEMIEpaTyp TPAHCIOPTOBAHOTO Ta3y Ha NUIAXYy WOro pyxXy IO JaHOMY
ra3omnpoBOJly K B MEXaxX KOMIPECOPHUX CTaHIlIM, TaK 1 B MeXaX JIHIHHUX JUITHOK MIX
KOMIIPECOPHHUMU CTaHIIISIMHU.

PerymioBaHHs Temmeparypu  3IMCHIOIOTH  YNPaBIIHHAM  poOOTOO  amapaTiB
noBiTpsiHOTO ox0soKeHHs (AIIO) ra3y B 3a1eKHOCTI BiJ] TeMIepaTypu razy Ha BUXOI
KOMIIPECOPHOI CTaHIIIi 3 ypaXyBaHHSM TaKuX 30ypIOBaIbHUX (DAKTOPIB, SIK MMOTOAHI YMOBH
Ta 1H.

Po3pobneHo aBTOMaTH30BaHy CHUCTEMY YIPABIIHHSA TEXHOJIOTIYHUM IPOLIECOM
HOBITPSHOTO OXOJIOJKEHHS ra3y y cepepoBulli SCADA; po3paxyHOK ONTHMAaJIbHUX
napameTpiB. OCHOBHI YHCEINIbHI JOCHIHKEHHS TUHAMIYHUX XapaKTEPUCTHK CHUCTEMH, 110
pO3TISIAEThCS, TMPOBENECHI 3a JOMOMOrol MOJeii, NoOyJoBaHOI B CEpPEIOBHIIII
MATLAB+Simulink, cxemy sixoi npeacTaBieHo Ha puc. 1.

Kavo
Tavo . s+1

Saturation ny ABO
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Delay

Puc.1 Cxema momeni juist TOCHII>KEHHS MTEPEX1THUX TPOLIECIB
y cucTeMi cTabii3allii TeMepaTypu ra3zy
Pe3ynbpratu MozmentoBaHHS HABEJCHO Ha puC. 2.
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Puc.2 I'padiku nepexigaux QyHKIin Ay pizHux 3HaueHb Kapo

Po6oty BukoHaHo mig kepiBHULTBOM JotieHTa kadheapu AMET O.O. [IpokoneHko
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Yuureas C., bonnapenko 10.0.
JOCJIIKEHHSA TA PO3PAXYHOK KOHAEHCATOPIB 3MIIITYBAJIBHOT'O
TUITY

B po6oti BHKIagEHO rpa(boaHaJIiTHqHHﬁ METOJI PO3PaxyHKY TEIUIOTIIPaBIIYHUX 1
aepoJMHAMIYHUX XapaKTepUCTUK "cyxux" rpaaupensb. el MeToa 103Bosi€ ONTUMI3yBaTH
XapaKTEePUCTUKU TPYOHOTO MydyKa 1 psii XapaKTEPUCTHUK BUTSHKHOI BEX1, BU3HAYUTHU
HalOUIbII €(EeKTUBHUN THUI, KOMIIOHYBaHHS 1 Marepiajd TeIJIOOOMIHHUX €JIEMEHTIB.
PesynpTat po3paxyHKy cCHOpaBeUIMBI TIIbKA TPHU BEPTHKAIBHOMY pPO3TalllyBaHHI
OXOJIO/IKYBAJIBHUX KOJIOH TEBHOTO THUIOPO3MIpY B TMOPIBHAHO BY3bKOMY 1HTEpBai
TEMIEpaTyp 1 BUTpAT TEIJIOHOCIiB. B ocHOBY maTemarnuHoi mozeni "cyxuil" rpaaupHi 3
IPUPOJTHOIO TATOI0 TOKJIAJeHa CHUCTeMa PO3paXyHKOBUX PIBHSHb 3MIHM MapaMeTpiB
TEIUIOHOCIS, @ TAKOK PIBHSIHB 3B'A3KY 13 30BHIIIHIM KOMILJIEKCOM 00'€KTIB.

[Tpu uboMy MPUIHATI HACTYIHI YMOBH 1 IOMYIIICHHS:

- TeUisl IOBITPS y BUTSDKHIM BeX1 OJHOBUMIpPHA, yCTaJeHa 1

OIUCYETHCS 3aKOHAMM ra30BOi JUHAMIKHU I HEB'A3KO1 p1IUHH;

- 3MiHa TUCKY TOBITPSI IO BUCOTI MIMOPAIKOBYETHCS 3aKOHAM

T1POCTATHKY;

- TOTTYCKA€ETHCS pi3HA KOHCTPYKILiS 1 PO3TAIlyBaHHS TETIOOOMIHHO1

MOBEPXHI Y BUTSKHIN BEXKI.

Po3paxyHkoBa TeMIieparypa 30BHIIIHBOTO IMOBITPsI BU3HAYA€ TPUBAIICTh HEPIOAY,
IPOTATOM SIKOTO (DaKTHYHA TeMIepaTypa OXOJOMKEHOI MUPKYJIALIMHOT BOAU MEPEBHUIIYE
po3paxyHkoBy. Ilpu BuOOpT poO3paxyHKOBOI TeMmmepaTypu 30BHIIIHHOTO TOBITPS
BpPaxOBYBAJIOCS 3MiHA TEMIIEPATypH LHUPKYISALIKHOT BOAW HA BXO1 1 BUXO/I1 KOHJIEHCATOPA
1 TpaJupHi, 3MiHa TOTYXHOCTI TypOiHM 1 HeOOBUPOOKa eyekTpoeHeprii. HailOutpmmit
BIUIUB Ha €(EKTUBHICTh 3aCTOCYBaHHA 'Cyxux'" TpagupeHb HaJa€e TeMIeparypa
HUPKYJSALINHOT BOAM HA BUXOMAl 3 TpajgupHi. 3MEHIIEHHS TEeMIEepaTypHOro Haropy
MPU3BOJUTH JI0 30UIBIICHHS PO3MIPIB TPAJUPHI 1 KA TAIBHUX BUTPAT HA il CIIOPYIKEHHS.
Opnak B IbOMY BHIAJAKy HEIOBUPOOKA €JEKTPOCHEPrii B >KapKWUil TMepiod dYacy
3HIKYEThCA. [Ipu 301IbIIIEHH] TEMIIEpaTypHOTO HAMIOPY 3HUKYIOTHCS PO3MIPU TPATUPHI 1
KamiTaJoOBKIIAJICHHS B HEl, a TAaKOX OXOJIODKYIOYa 37IaTHICTh TPAUPHI B KapKUU MEePioT
4acy, 110 MPU3BOJIUTH J0 301JIbIIIEHHS HETOBUPOOKH €NIEKTPOCHEPTii.

PoGoTa cipsiMoBaHa Ha IMABUINIEHHS HAIIMHOCTI 1 €KOHOMIYHOCTI KOHJISHCAIIIMHUX
cucreM TEC 1 AEC, Bu3HaueHHS Ta HAyKOBO- TEXHIYHE OOTPYHTYBAHHS OCHOBHHX
IPUHIUIIB BUOOPY KOHACHCAI[IHHUX CUCTEM, PO3POOKY METOJAUKHU PO3PAXYHKY TEIIIOBHUX,
TIApO-Ta aepoJUHAMIYHHUX XapaKTEPUCTUK EJEMEHTIB CUCTEM 'CyXOro'" OXOJOIKEHHS
€JIEKTPOCTaHLINA. Y Tpouect JOCIIKEHHS! OTPUMaH1 HaCTYIIHI Pe3yJIbTaTH.

Po6oty BukoHano mijg kepiBHUIITBOM fotieHTa kadhenpu AMET HeuyiiBitep M.M.
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®omenko A.B.

CHUCTEMA YIIPABJIITHHSA MEXAHI3MOM IIEPEMIIIIEHHA MOCTA
MOCTOBOI'O KPAHY 3 HEUPOPEI'YJISITOPOM NN PREDICTIVE
CONTROLLER

Beryn. HeiiponHi Mepexi IIHPOKO BHUKOPUCTOBYIOTBCS SIK PETYJISATOPU CUCTEM
VIPaBIiHHS 3 CKJIAQJHUMHU KiIHEMAaTUYHUMH JIAHIIoTaMu. TOMY JTOCIHIJIKEHHS 10 3aCTOCYBAHHIO
HEHPOHHUX MEPEX JIJISl 3aBJIaHb YIPABIIIHHS € aKTyaJIbHUMHU.

Mera poboru. CuHTEe3 HEMpOMEpPEkKEBOi CUCTEMH  YIPaBIIHHS JBOMAacCOBOIO
EJIEKTPOMEXAHIYHOI0 CHCTEMOI0 MEXaHI3MY TMEpEMIIIeHHs] MOCTa MOCTOBOTO KpaHy, IO Mae
BHCOKI TOKAa3HUKH SIKOCT1 ()YHKI[IOHYBAHHSI.

Marepiauu i pe3yjbTaTH a0caiaKeHb. CucTeMa ypasiiHHS MO0yI0BaHa 3a TPUHITATIOM
MIJJIETIIOTO PeTyJIIOBaHHS 1 MICTUTh JIBa KOHTYpH: KOHTYp perymoBanas EJ[C 1 miamernuii iomy
KOHTYp PpETYyJIOBaHHS CTpyMy. 3aMKHEHUW KOHTYp CTpyMy  HACTPOEHHMA Ha MOMYJITHHUI
ontumyM, B KOHTYp EJIC — Ha cuMeTpUYHUI ONITUMYM.

Po3pobnena maTemMaTH4yHa MOJIeAb CHUCTEMHU YIPABIIHHA 3 YpaxXyBaHHSM MPYKHHX
enemenTiB. [IpoBeneno MozaentoBaHHs nBoMacoBoi cuctemMu Ha EOM 3 3acTocyBaHHSAM TakeTy
npuknagaux nporpam MATLAB. BceranoBneHo, 1o mnepexigHi MNpoLEeCH 3MIHHUX CTaHy
JTBOMACOBOi CHCTEMHU MAIOTh XapaKTep c1ado 3aTyXalouuX KOJUBaHb.

Jlns mojgaHHS cHCTeMi Oa)kaHWUX TIOKa3HHUKIB SKOCTI (YHKIIIOHYBaHHS BUKOHAHO CHHTE3
Hepoperynaropa 3 nporao3om NN Predictive Controller, peanizoBaHoro B makeTi IpUKIATHUX
nporpam Neural Network Toolbox cuctemu MATLAB [1]. Cxema Mozaeni HeilpoMepeskeBoi
CUCTeMH ToKazaHa Ha puc.l. [IpoBeneno MonentoBanHs cUcTeMH. BecTaHOBIIEHO, 10 po3pobiieHa
HelipoMepekeBa cUCTeMa Ma€ BUCOKI TTOKA3HHUKH SIKOCTI (yHKITIOHYBaHHS.
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Puc.1. Cxema mozeni nBomacoBoi cuctemu 3 Heiipoperynsstopom NN Predictive Controller

BucnoBkn. HaykoBa HOBu3HA poOOTHM mojsirae B po3poOlil HOBOI HEMpoMepe:keBOl
CUCTEMH YIIPABJIIHHS JIBOMACOBOIO EJIIEKTPOMEXAHIUHOI CHUCTEMOIO0 MEXaHI3My MepeMillleHHS
MOCTa MOCTOBOT'O KpaHy, 110 3a0e31euye BUCOKOSKICHE PETyIIOBaHHS.

Jlitepatypa.

1. B.I1.[IpsikonoB, B.B.Kpyrnoe MATLAB 6.5 SP1/SP2 + Simulink 5/6 uncTpy™MeHTHI
UCKYCCTBEHHOT0 MHTEIUIeKTa 1 ononHpopmaruku. Cepus «bubanoreka npodeccuonana». — M.:
COJIOH-IIPECC, 2006.- 456 c.

Po6oty Bukonano mij kepiBauirBoM norenta kaheapu AMET Bacunens T.1O.
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Xapuenko C.M., Kpamapenko F0.0O.

MNOKPAILEHHSA TEXHIKO-EKOHOMIYHUX XAPAKTEPUCTHK
EKCILTYATAIII KOPITYCIB IIUJITHIPIB BUCOKOI'O TUCKY ITAPOBHX
TYPBIH B IYCKOBUX TA SMIHHUX PEXXKUMAX

[linBumeHHs TeXHIYHOT €(QEeKTUBHOCTI €JEMEHTIB ICHYIOUHX MapoBHX TypOiH
€JIEKTPOCTAHIIIN - 1€ OJIHA 3 aKTYyaJbHUX MPOOJIEM CYy4acHOI EHEPreTUKU Y KpaiHu.

Excruyaramiiina HamifiHICTh Ta JIOBFOBIUHICTH TypOoarperaty 3ajiekaTh Bij
3MIACHEHHS PeXHUMIB MycKy Ta 3ynmuHy. OCTaHHI NpU BIAXWICHHI BiJl TEXHOJOTTYHUX
HOPM ITyCKOBHUX ONEpaliid, peXuMiB HaOOpy HABaHTa)XXCHHS MPUBOAATH [0 HHU3KH
aBapiiHUX HACTIAKIB SK TEPMIHOBHUX, TaK 1 3roJoM, B daci. lle mosiBa TpinuH B KOpmycax
TypOiH, KJamaHiB Ta B MapoNpoBOAAaX, NPOTMHAHHA POTOPIB 1 UWIIHAPIB TypOiH,
KOpOOJiHHS ()IAaHIIB TOPU3OHTAIHLHOTO PO3’€MY, OCHAOJEHHS TOCAIKOBHX 3’ €/IHAHb,
3MiHa CTPYKTYPHOTO CTaHy METally, ITiIBUIICHE 3HOIICHHS ITiIITUITHUKIB, a TAKOXK HU3KA
IHIINX HEMOJa/0K, 1110 3yMOBJIEHI MOMUJIKaMH MPU BUKOHAHHI MyCKOBUX omepaiiil. Jlis
napoBux TypOiH, KOTp1 MPAaIlOI0Th Ha 3BEPX KPUTUYHUX Ta BHCOKHX IMapaMeTrpax, Mpu
eKCIUTyaTalii iX B IyCKOBUX pEXKHUMax, peXuUMax 3MIHHUX HaBAaHTAXEHb 3 METOI0
3a0€3MeYeHHs] BHUMOI JI0 TEXHIKO-€KOHOMIUYHUX XapaKTEPUCTHK - EKOHOMIYHOCTI,
MaHEBpPEHOCTI, HaJIHHOCTI, MOOIIBHOCTI, JOBTOi TPUBAJIOCTI, IMPOJOBXKEHHS TEPMIHY
eKCIUTyarTailii, HeOOXITHUM € 3aCTOCYBaHHA NEPCHEKTUBHUX METOJIB YIMPAaBIIHHS iX
TEIJIOBUM CTaHOM, IPOTHO3YBAaHHA Ta MIATPUMAHHS IIUIBHOCTI TOPU3OHTAIBHOIO
PO3KPUTTA 30BHIIIHIX, BHYTPIIIHIX KOPIYCIB LIIIIHJIPIB.

[lepcieKTUBHIM METOAOM YNPABIiHHSA TEIUIOBUM CTAaHOM KOPITYCiB
UWIIHAPIB MAapoBUX TYpOIH € 3aCTOCYBaHHS METOAY 3BOPOTHOTO (popMyBaHHS
TemriepaTypHoi HepiBHOMIpHOCTI (3®TH) po3’eMHUX KOpHYCIB UWIIHAPIB, TaK SIK MpU
bOMY JIOCSITAETHCA PO3PAXyHKOBAa E€KOHOMIYHICTh MPOTOYHOI YaCTUHU TypOiHH,
MaHEBPEHICTb, HAJINHICTh, TyCKOBAa MOOUIbHICTh HA HU3L(1 BY3J1iB TYpOIHH.

Jlnst 3a6e3neyenns 3actocyBands 3OTH npu ymosi po3poOku nporpamu 3OTH mns
MyCKIB TypOiHM 3 pI3HUX TEIUIOBUX CTaHIB BioMi crmocobu (opmyBaHHS OOEpHEHOI
TEMIIEpaTypHOI HEPIBHOMIPHOCTI BHYTPIIIHIX PO3’€MIB KOPMYCIB IMIIHApPA BHCOKOTO
TUCKY TMapoBOi TypOIHM TIUIAXOM PEryJIIOBaHHS TEMIIEpAaTypHUX TMepenajiB  Mix
CTYNEHSIMH, CyMapHUX TaHTEHIIaJbHUX HANPYKEHb MK CTYNEHSIMH, TEMIEPaTypHHUX
TaHTEHINIATbHUX HaIPY>KEHb MK CTYTICHSIMHU.

Jl1st Toro, modu MOCATTH MaKCUMaIbHO MOXKIHUBOTO Koedimienta kopucHoi mii [IBT
napoBoi TypOIHM Yy BHIIE3a3HAUYCHUX PEKUMax HEOOXigHO oaHoudacHO [1] perymwoBatu
TEeMIIepaTypHUI Tepenaj MK CTYMEHSAMH, TAaHT€HI1aJbH1 HAMPYXKEHHS MIX CTYIEHSIMH,
TEMIIepaTypHI TaHT€HIIadbHI HAPYXEHHS MK CTYNEHSIMHU 3a MPOTrpaMol0 KOPETryBaHHS
CTaHy KopIlyca LMJIIHJpa BUCOKOTO TUCKY MapoOBOi TypOiHU.

Jlitepatypa
1. Cnoci6 ¢opmyBaHHs 0O€pHEHOT TeMIlepaTypHOI HEPIBHOMIPHOCTI BHYTPIIIHIX
pPO3’€EMHHMX KOpPITYCIB IWJIIHJpPa BHUCOKOTO THCKY TMapoBoi TypOinu: [TekcT]: maTeHT
146171 Ykpaina, MIIK FO01D 19/02 , FO1D 1/00 / M. M. HeuyiiBitep — Ne u 2020
06207; 3asB:1. 25.09.2020; omy6s1. 20.01.2021, bron. Ne 3. — 4 c.

Po6oty BukoHano mia kepiBHUIITBOM nolieHTa kapeapu AMET Heuyiisitep M.M.
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Hrinchenko V.
QUALIMETRIC APPROACHES TO THE QMS PROCESSES ACCORDING TO

INTERNATIONAL STANDARDS ISO 9000 SERIES

Efficient provision of product quality largely depends on enterprise management system. Achieving
the goal of improving product quality assurance system is possible by way of implementation and
certification of the quality management system (QMS) of an enterprise in accordance with the
requirements of international standards of the ISO 9000 series, which has long and successfully been used
by enterprises in the world.

In accordance with the international standards of the 1SO 9000 series, efficient management
becomes a key prerequisite for successful functioning of any organization. Hence the need for objective
diagnosis of existing systems of management, for analysis of the state, for identifying the directions of
their flexible and dynamic adaptation to changing conditions of organizations’ performance. As
confirmed by the practice, development and implementation of such an organizational structure that
meets international quality standards significantly reduces production with defects (by 50-60 %), while
reducing costs (by around 40 %) of such technological operations as controlling and testing of finished
products. The expenditures for quality under these conditions decrease twofold while profitability of an
enterprise or a business activity increases by 15-20 %.

Despite an intensive work for the certification of quality management systems, the majority of
Ukrainian enterprises were not able to achieve the improvement in economic indicators, which is linked
to the lack of efficient methods of quantitative assessment of the quality of the processes of QMS and the
system in general. After all, as was written by a famous specialist in quality management field Professor
Deming, “One can manage only what one can evaluate”. So there appears an actual task of developing
criteria for the functioning of QMS, as well as creating methods of their parametric analysis and
comprehensive evaluation, brought to practical implementation. To do this, it is necessary to create a set
of models, methods, algorithms and methods of monitoring, parametric analysis and comprehensive
evaluation of quality system, which make it possible to increase efficiency of the functioning of
enterprises. Such a set of models should cover all the elements of this system and main processes that
ensure the quality of enterprise management.

Therefore, development of a methodology of quantitative assessment of the processes of quality
management system of enterprises in accordance with modern requirements of international standards of
the ISO 9000 series is an actual scientific—applied task.

As processes are different in their nature, their quality indicators have different measurement units
and different optimal values, indicators of quality of processes can be divided into 4 groups:

1. Group of quality indicators in which the optimal (best) value tends to the lower limit of the
tolerance field. For example, the number of defective products, the number of accidents, the number of
fatal cases, late-comings, delays, etc. In this case, the lower the value of the indicator, the better.

2. Group of quality indicators in which the optimal (best) value tends to the upper limit of the
tolerance field. For example, reliability, effectiveness, efficiency, success, etc. In this case, the higher the
value of these indicators, the better.

3. Group of quality indicators in which the optimal (best) value tends to the middle of the tolerance
field. For example, accuracy of dimensions in the manufacture of the parts, accuracy in maintaining the
temperature in a technological process, accuracy during execution of some work, etc. As a rule, these
indicators tend to the middle of the tolerance field.

4. Group of quality indicators in which the optimal (best) value tends to the edges of the tolerance
field. For example, the largest productivity at the lowest costs.

Given that different groups of indicators have different optimal values, the individual dependencies
were built for each group. The function of dependencies is known in the literature as the Harrington
function, which was used for the evaluation of quality of technical objects [2, 3]. The function is
exponential and is the first limit distribution of extreme values in the sample of random variables and it
has a number of features that attracted researchers to practice its application.

Po6oty BukoHaHo mig kepiBHULTBOM mpodecopa kapeapu AMET Tpima P.M.
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Hosma O.P.
PO3BUTOK KYJbTYPHU BE3INEKU SAK IHCTPYMEHT YIIPABJIIHHSA
BE3INEKOIO ITPAII HA MIAMMPUEMCTBI

B ocHOBI (dopmyBaHHS KydabTypu O€3IMEKH JICKHUTh Teopis IMpo Mipamizy
TpaBMaTu3My, sKa HaJIEKUTh aMEPUKAHCHKOMY JOCHIJHUKY B Tally3l MPOMHUCIOBOI
oesneku ['epbepry Yinpsamy Xenpuxy. OCHOBOIO MipaMiau € HeOe3MeuHi /ii IpaliBHUKIB,
K1 TPU3BOMASTH JO CEPHO3HUX TpaBM, abo HaBiTh cMepTi. Came ToMy (opMyBaHHSA
KyJIbTYypU O€3MeKH MpU3BaHA MaKCHUMaJIbHO 3MEHIIUTH HEOEe3MeuHi Mii MpamiBHUKIB Ha
BUPOOHUIITBI.

B 3aragpHOMY dopmati KyabTypa O6e3mekn BUKOHYE JIBI OCHOBHI (DYHKIIIi B CHCTEMI
YIOPaBIiHHA: MO0 — MepIle, ayAuT KyJIbTypu O€3MeKH J03BOJSE OTPUMATH aAKTyalbHY
1H(pOpMaILliI0 PO MOBEAIHKY MPAaIliBHUKIB HA BUPOOHMIITBI, 1H(POpMAIliS y3araabHIOETHCS
Ta CTPYKTYPY€ETHCS, C YACOM BUXOJUTH CTATUCTHKA HEOE3MEUHMX i 3a MEBHUN MTPOMIXKOK
yacy. OTpuMaHi 1aHi aHaJi3yIOThCs 1 Ha iX OCHOBI MIPUIUMAETHCS PILLIEHHS PO MOAABII
nii. [lo-apyre, mia 4yac mMpoBeJEHHS ayAUTy KyJbTypHu O€3MeKH BiIOYBA€ThCS KEPYBAHHS
MOBEIHKOIO0 TMpaliBHUKIB. KoperyBaHHs BUKOHAHHS HEOE3MEUYHMX Jii BiOYyBa€ThCs 3a
pPaxyHOK 3BEpTaHHs yBard MpaliBHUKIB HA HACHIJIKU HEOE3MEUHOI MOBEIIHKU, BUSBICHHS
B X011 Oecij sk HeOe3rmeuyHo MO)KHA BUKOHATHU Ty UM 1HIITY POoOOTY.

B 3arasbHOMY BUTIIAZI cHCTeMa YIpaBJIiHHS OE3MEKOI0 Mpalll Mpalioe HACTYITHUM
YMHOM, Yy BIAMOBIIHOCTI /O BXIJHOTO BIUIMBY, KEpyloua 4YacTHHA 3a JOIOMOTOI0
KEpylOUYuX I BIUIMBAE HAa OO0’€KT YINpPaBIiHHA, PE3YJIbTATOM SKOTO € BUKOHAHHS
HEOOXIJTHUX, 3rIJHO BXIJHOMY BIUIMBY 3aBJaHb. 3a PaxyHOK 3BOPOTHOrO 3B’SI3KY
1H(popmalis mpo poOOTy MOCTYNA€E B KEPYIOUY YACTHHY, A€ PE3yJIbTaTH MOPIBHIOIOTHCS 3
nonepeHIMUA. SIKIIO pe3ynbTar He Ay’K€ BIAPIZHAETHCSA, B1AOYBAa€TbCA KOpPETYyBaHHS
KJIEPYBAJIBHUX i, SKIIO BIAPI3HAETHCA CYTTEBO, MOXKIMBUN NEPErs BXITHOTO BIUIMBY,
SKIIO PEe3yJbTaT BIANOBIIAa€ BXIJHOMY BIUIMBY, TOJl pPoOOOTa MPOJOBKYETHCH Y
MOTIEPETHHOMY PEKHUMI.

Otxe, eheKTHUBHI METOAU KEpyBaHHS, 37aTHI 3MIHUTH BIAHOIIEHHS JIIOACH 110
Oe3IeKu, iX JYMKHU, 3HaHHSA. T1JbKW 3MIHUBIIM BIJHOIICHHS IPAIliBHUKIB 10 OE3MEKH 1
3I0pOB’S, iX AYMKH Ta I[IHHOCTI, MOXXHA OYIKYBaTH 3MIHM TOBEIIHKH 1 KOpETyBaHHS
HeOe3neyHux i abo yMoB. Y4acth y (opMyBaHHI KyJbTypu O€3MEKH 1€ TapHUM Crocio
3MIHUTH BiJTHOIIICHHS MPaIliBHUKIB 10 O€3MeKH Ha BUPOOHUIITBI.

IcHytoTh TakoX (i3uyHi 1 1HII Meau4Hi (aKTOpH, K1 CIiJ TMpUAMaTH 10 yBarw,
pO3TISIA0UYM TTPUYMHU TIOMIJIOK JIIOJIMHU <JTFOJICHKUN YMHHUK» 1 BUPOOHUYI HEIIacHI
BUTIAJKKW Ta TpaBMU. lle 0coOMMBO BaXIWMBO [ BUSABICHHS TIUOMHHUX TPUYUH
HeOe3MeyHOol MOBEMIHKUM. MeAuyHl NPUYMHU BIJITPaOTh BAXIHMBY POJIb, OJHAK CIIIJ
3BEPHYTH yBary 1 Ha Te€, IO BIJHOCUTHCS JI0 MOPYIICHHS Mi3HABaJbHUX 310HOCTEH
(KOTHITUBHUX MOPYIIEHB).

VYyacTe KepiBHUKIB MIANPUEMCTBA 1 KEPIBHOTO CKJIANy YCIX JIAHOK (POpMYyBaHHS
NUTaHHSIM O€3MeKH Ta 3aJydeHHS KEpIBHUKIB B TMPOLEC YIPaBIiHHS OE3MEKOI Ta
OXOPOHOO TIpalii.

Po6oTy BuKkoHaHO miJ1 KepiBHULITBOM fAotieHTa kKadeapu AMET Aptiox C.M.
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Ilymakos A.S1.
AHAJII3 YMOB ITPAIII IPAIIIBHUKIB BIFPOHEBE3INEYHUX ITPO®ECIN

Y cydacHii NpPOMHCIOBOCTI MeETalooOpoOKa € OJHUM 3 KIIOYOBHX Ta
HAWUMOMIMPEHIIINX TEXHOJIOTIYHUX TMPOIECIB, 10 BKIIOYAE PEMOHT MalIMH Ta
00J1alHaHHS, BUPOOHUIITBO OKPEMHX HECKJIQJHUX METaJIeBUX BHUPOOIB 1 KOHCTPYKIIIH
TOIIIO.

PoGora Ha wMeTanopi3aJibHUX BepcTaTax BHUMAarae >KOpPCTKOi BHUPOOHHYOT 1
TEXHOJOTIYHOT IUCUUIUTIHA, HEYXUIBHOTO JOTPUMAHHS MPaBUi O€3MEeKH, MICTUTh Oe31iy
¢dakTopiB, SKI HEraTWBHO BIUIMBAIOTh HAa CTaH OXOPOHM IIpalli, a OTXKE 1 Ha 3/J0pOB'A
MPALIOI0YHX.

Tak, BUBYEHHS yMOB Tpaill POOITHHUKIB, 3alHATUX B OOCIYrOBYBaHHI MeETaio- 1
JepeBOOOPOOHUX BEPCTATIB MEPepUBYACTOrO pizaHHS [32], BUSBHIIO, IO Cepell BEpCTaTIiB
dpe3epHOi TpynmH MaKCHUMallbHI PIBHI HIYMY CTBOPIOIOTHCS MPU POOOTI TUCKOBUX 1
BiJIpi3HUX (pe3. [lepeBuilieHHs HaJ HOPMATUBOM CTBOPIOETHCS MPAKTUYHO MOBHICTIO
pixyduM 1HCTpyMeHTOM 1 aocsarae 18-33 nb B BucokouactotrHoi yactunu cnekrpa 2000-
8000 I'm.

Y poboTi BHUBYAIMCH YMOBH IIpalll poOITHHKIB BiOpoHeOe3nmeyHux mpodeciii Ha
npukiaal gpesepyBanbHuka, skui npaimroe Ha [IPAT «HoBuii ctunwy». Poboue wmicie
(dpe3epyBaibHUKA PO3TALIOBAHO B 3arajibHOMY 1exy. dpe3epyBajJbHUK BUKOHYE OOpOOKY
MeTally pi3aHHAM (TOOTO MOCHIZOBHE 3HATTS 3 3arOTOBKH LIApy METANy 3a JOMNOMOIOI0
pLKY4Oro IHCTPYMEHTY) Ha BepcTari. biiblly 4YacThHy CBOro po0o4oro uacy BiH
00po0I0€ MeTanieBl JeTaji 3a JOMOMOIrOK OOJIaIHAHHS, IO CTBOPIOE MEXaHIYHI
KOJIMBaHHSA. Y 3B'I3KY 3 IIUM Ba)KJIMBUM 3aBIaHHSAM € pO3pOOKa Tiri€HIYHO OOTPYHTOBAHUX
B10pOOE3NEeYHHNX PEKUMIB TIpALli.

BumiproBaHHS JIOKaJIbHOI BiOpallii IPOBOAWINCH 32 HAPSIMOM OCEW OPTOrOHAIBHOI
cuctemMu kKoopauHat (Xi, Y, Zi): sk Airouy B3J0BX Ocl XJI, [0 mapajiesibHa 0Ci MICIS
3axBaTy JpKepena BiOpaiii (depskaka, KEPMOBOTO KoJieca, BaKeNiB KepyBaHHS, SKi
TPUMAIOTh Y PyKax Ta iH.), SIK JII04Y B3J0BXK OCl Zi (mapajeiibHa MepeaIuIiadio pyKu
MPAIfIOI0Y0Tro) Ta ocl Y JI, TO MEPIEeHIUKYJIISIpHA 10 BIIHOMIEHHIO 10 ocel X1 Ta ZJ1.

[TpoBeneni AochipKeHHST BUSBWIM TEPEBUINCHHS 3HAYEHb JIOKAJIBHOI BiOpariii Ha
yacroTax 8, 16 Ta 31,5 oKTaBHUX CMYT, TOJII SIK HA BUCOKHX YaCcTOTaxX IO BCIM TPHOM OCSIM
piBeHb BiOpailii OyB B MeXaxX HOPMH 1 3HAYHO HE BIAXWUJISBCS BiJl HOPMOBAHUX 3HAYCHbD.
HaiiGinpie nepeBuilienHs Bu3HaueHo aiig Bepctaty Induma TM-4C14. Tak, Ha yactoTax
8 T'm ta 16 'y y HanmpsIMKy KOOpAMHATHOI Bicl X TEpEBUIICHHS cTaHOBWIO 14 Ta 12 b
BIMOBIHO. TUM 4YacoM BCTAHOBJICHO, 110 YKMM O1IbIIE JIIOJMHA TPAIIOE€ 3 BIOPYHOUUM
1HCTPYMEHTOM, TUM BHUIIIE KIMOBIPHICTh 3aXBOPITHU 11€10 HEOE3MEYHOIO XBOPOOOIO.

MoxeMo 3poOuTH BUCHOBOK, 1110 BepcTat 6P82 € O1bIn Oe3reuyHuM i poOiTHUKIB
BiOpoHeOe3neyHnx npodeciii, OCKIIbKK piBeHb BiOpallii MO TPhOM OCAM 3HAXOIUTHCS B
MeXax HOpPMHU Ta Ma€ He3HayH1 BiaxuieHHs. i 3aXucTy Bij BiOpallii 3aCTOCOBYIOThH TaKi
METO/M: 3HIDKEHHS BIOPOAKTHMBHOCTI MAIWH; BilOyJOBa BiJ] PE30HAHCHUX YAaCTOT;
BiOponeMiyBaHHs; BiOpOI30JISIis; BUOpPOTAacCiHHA, a TaKOX I1HAWBIAyalbHI 3aco0u
3aXUCTY.

Po6oTy BuKoHaHO miJ1 KepiBHULIITBOM AotieHTa kadeapu AMET Aptiox C.M.
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Apo3n B.A., I'atinios /1.B.
HNOJIIIIEHHA TEXHIKO-EKOHOMIYHUX ITOKA3HUKIB POBOTH
HATHITAYIB EJIEKTPOCTAHIIHU

OCHOBHMMH CIIOKMBauaMH TOTpeO TEIJIOBUX 1 aTOMHHUX €JEKTPOCTAaHLi € HAcOCH 1 BEHTHISATOPH
(marnerarenu). Jlo ocHOBHUX (NIOTYXKHUX) 3 HHX BIJHOCSATHCS TOJIOBHI IupkymsmiiiHi Hacocu (AEC), moxuBHI
Hacocu (TEC), mupkynsamiitHi Hacocu, TMMOCOCH, AyThOBI BeHTWIsITOpH Ta iH Ha ix wacTky mpumagae no 70% Bciel
CHOXMBaHOI MOTYXHOCTI BJIaCHUX HOTpeO.

OcHoBHa HaykoBa MpoOjieMa CTBOPEHHsS €HEpro30epiraloymx CUCTEM YIPaBIiHHA HarHiTalbHUMH
YCTaHOBKaMHU IIOJIATAE y MOOYAOBI TOYHHX MAaTEeMATHYHHX MOJEIeH EHEePreTUYHHX NpOIeciB Ta OO'€KTIB, y
BU3HAUEHHI Ta MiHiMi3alil QyHKUiH eHepreTHYHUX BTpaT, Y CHHTE31 alrOPUTMIB yNpaBiiHHS, SKi peali3yloTh Y
pearpHOMY Yaci pe>kKUMHU pOOOTH HaTHITa4yiB 3 MiHIMAIbHUMH BTpaTaMH €HEPTii.

V poborax [1-4] BHMKIAmZEHO OCHOBHI TEOPETHYHI NPHHIIUIIM aBTOMATH30BAHOTO €HEPro30epirardoro
YIpaBIiHHS HAarHITATHPHAMH yCTaHOBKAMH E€JIEKTPOCTaHIIiH, MOKa3aHi alrOpUTMH, (YHKIIIOHATIBHI Ta CTPYKTYpHI
CXEMH TaKOTO yMpaBIiHHS.

3 METOI0 OIliHKK MPaKTHYHOI e(EeKTHBHOCTI 3ampONOHOBAHHWX pillleHb, OyJIO MPOBEICHO HHU3KY eKC-
MEPUMEHTIB Ta OTPHUMAHO CHEPreTHYHI XapaKTePUCTHKA OCHOBHUX HarmitadiB 3miiBchkoi TEC, 30kpema
MOXXUBHUH Hacoc, LUUPKYISLIHHMNA Hacoc, JUMOCOC, HAcOC ABOCTOPOHHBOrO BxoAy (puc. 1) Ta myThoBHid
BEHTHJISITOP.

Pe3ynprat eKcriepMMEHTANBHUX JOCHIDKEHb ITOKA3aJIM ITPale3daTHICTh AITOPUTMIB aBTOMAaTH30BAaHOTO
eHepro30epiratoyoro yrnpapiiHHS HarHiTAYaMH, BUKIaIeHUX Yy [ 1-4] Ta eKOHOMIUHY JOUIIBHICTh X BUKOPUCTAHHSI.

Piynnii exoHomiunmii edekt Mg mupkHacocy (MOTYXHicTh IupkHacocy 1700 kBt) cranoButs 200-500
TUC.TPH./piK, pidyHMN exoHOMIuHMH edekt mus Hacoca 250 kBt cranoBute 50 THC.TpH./piK, a IS DyTHOBOTO
BeHTHIIATOpA (TTOTYXkHIicTh 360 KBT) — 10 35 THC.TpH./piK.

Cymapuuii ekoHoMiuani edekt amst 6oxy 300 MBT cranoButume 61u3pko 1000 THC.TpH/IK.

Tabmmns 1.

[lopiBHAHHS BTpaT NpH APOCETIOBaHHI Ta 3-CTYIMIIHYACTOMY YaCTOTHOMY YyIIpaBiHHI 11 Hacoca J| 630-90:

Butpara Q, M°/c
0,111 0,139 0,153 0,167 0,181
Brpatu npu npoceintoBaHHi, 28,6 31,25 36,42 39,4 47,4
kBT
Brpatu npu 3-x cryniHgactomy 14,28 17,5 26,8 - -
YaCTOTHOMY YIpaBiiHHi, KBT
Pisuung Brpar, kBt 14,32 13,75 9,62 - -
Piunuit ekoHOMiuHUH eexT, 58 000 55 687 38 961 - -
TpH
Jliteparypa
1. Kantok [''M., Meseps A.I0., ®okuna A.P., JlantunoBa E.B., JlantunoB W.IL

OHeprocoeperaroiiee yrnpaBieHHE U MOBBIIIEHHE TEXHUKO-3KOHOMHUYECKON 3((EKTUBHOCTH HACOCHBIX
YCTAaHOBOK TEIUIOBBIX M AaTOMHBIX 3JIeKTpocTaHUuil/ CxXigHO-€BpONENHChKUN KypHaJl IEepeJoBUX
texHojorii. —Xapkis: —2012. —Ne. 3/8 (57). —C.58-62.

2. Kantok ', Me3zepss A.1O., Muxaiickuii J[.B., Jlantuno WN.I1., ®okuna A.P. Pe3epBbl
SHEProcOeperaIero yrnpaBjieHus: TEXHOJOTUUECKUMH Tiporieccamu Ha aeictBytonux TOC u ADC. —
XapbkoB: U3n-Bo «Toukar, 2012. —184c¢. Pycc. 3.

3. Kanrox I''U, Aptiox C.®., Mezeps A.1O., Jlantunosa E.B., Menbaukos B.E. Hayunbie
HPUHIUIBI SHEProcOepeKeHUs B TEIUIOBOM U aTOMHOMN sHepreTuke. —Xapbkos: M3a-Bo «Touka», 2013. —
140 c. Pycc. s3.

4. Kantok "1, Meseps A.1O., Jlantunos N.I1. Mozens sHeprocoeperaromero ynpaBieHus
HarHeTaTeJIbHBIMU YCTaHOBKAMU TEIJIOBBIX AsekTpocTaHuui. Bicauk HTY “XIII”: Enepreruuni Tta
TEIUIOTEXHIYHI mpouecH i ycratkyBanus. Nel2(1055), 2014. — C.90-97.

Po6oty Bukonano mig kepiBHUIITBOM JoreHTa kabeapu AMET Meszepi A.IO.
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Crenanmok S1.A. (Bynanos I1.®., Bposko K.1O.)
E®EKTUBHICTb ABTOMATHU30BAHOI'O YIIPABJIIHHA EHEPI'OBJIOKOM
B HEHITATHUX PEXKUMAX @®YHKIIIOHYBAHHSA

VY 3B'3Ky 3 Oe3mepepBHUM MiABUIICHHSAM pIBHS aBTOMAaTH3aIlil €HEproOJOKiB, MUTAHHS
edeKTUBHOCTI ekcruryaroBaHux 1 MopepHizoBaHux ACYTII nHaOyBaioTh Bce OUIBLIOTO
aKkTyanbHOro 3HadeHHs. Lle oOymoBiieHO mepin 3a Bce THM, 110 Ha amapaTHO-MPOTpaMHi Ta
texHiyHI 3acoon ACYTII BuTpadaroThCsl 3HAYHI CyMH, a iX 0OCIyroByBaHHS Ta PEMOHTHO-
BIJTHOBJIIOBAJIbHI pOOOTH BUMAararTh BEMKUX BUTpaT onepatuBHoro nepconany TEC 1 AEC.
B nanuii 9ac Ha €NEKTPOCTAHIIAX MPAKTAYHO HE MPOBOJIUIIWCS MOCIHIHKEHHS 3aJICKHOCTI
olepKyBaHOI  €(pEKTHBHOCTI BiJA TMIABUIICHHS PIBHA aBTOMATH3allii  yIpaBIiHHS
TEXHOJIOTIYHUM OOJaJHAHHAM B HEIITAaTHUX aBapiMHUX peXUMax (HYyHKIIIOHYBaHHS
eHepro0ioky [1].

OCHOBHUMHU MpUYMHAMHU € T€, 10 B ICHYIOUMX METOAMKAaX, B SIKOCTI JiKepena
epexktuBHOCTI ACYTII, mpuiiMaroTh TUIBKM CTaTUCTUYHI NaHi 0e3 ypaxyBaHHsS TUHAMIKH
3MIHU TIpollecy ympaBiiHHA. Takuil MiaXiJg HE 03BOJSE B PO3paxyHKax €QPEeKTUBHOCTI
BpPaxoBYBaTH JWHAMIKYy 3MIHM XapaKTEpPUCTUK TMapaMeTpiB TEXHOJIOTIYHOTO TpoIiecy,
0COONMMBO TMpH BIAXWIEHHI iX Bil HOPMH, B HEHITATHUX pEXUMaxX (YHKIIOHYBaHHS
enepro6iokiB TEC 1 AEC.

Sk Bimomo [2], mkepena edexTuBHOCTI, Xapakrep 1 crynidb BBy ACYTII Ha pexxum
yOpaBIiHHSA B HEIITATHUX CUTYallisIX, 3aliekaTh BiJ (YHKIIOHAIBHUX, AITOPUTMIYHUX,
OpPOrpaMHUX 1 TEXHIYHUX pimieHb. OpHaK, y 3B'SI3Ky 31 crenu@iyHUMU OCOOIMBOCTIMHU
po6otu ACYTII B HemTaTHUX pexmmax poboTu eHepr06J101<y, JIOBOTUTBCS BPAXOBYBATH He
KOHKpPETHY e(eKTUBHICTh YHpaBliHHSA, a 11 (yHKLiI0 Big Yacy, XapakTep 1 CTYIiHb
noctoBipHocTi iH(Mopmarii [3]. Lle BucyBae HOBI J0JAaTKOBI BUMOTH J0 3a0e3MEYEHHS
MOPIBHIHHOCTI  PO3pPaxyHKIB €(QEKTUBHOCTI KEpyBaHHS 3 ypaxyBaHHSIM KpUTEpIiB
JOCTOBIPHOCTI iH(oOpMalii MpO TEXHOJOTIYHI MapaMeTpy B HEMITATHUX pPEeKUMax poOOTH
eHeprobyoky. 3a oriHkamMu OaraThox ¢axiBiiB [4], aBTOMaTH3aIlisl BU3HAYCHHS Ta aHAI3y
MOKa3HHUKIB €()eKTUBHOTO YMPAaBIIHHSA, 00YMOBJIEHA MOXJIMBICTIO OTPUMAaHHS JOCTOBIPHOT Ta
00'ekTBHOT iH(MOpMAIlii PO TapaMeTpH TEXHOJOTIYHOTO MPOIECY €HEProOIOKy, B pexUMi
peasibHOTro yacy.

B po6ori [5], Oynu poBeieHi TOCTIKEHHS BIIXUICHHS TEXHOJOTIYHHUX ITapaMeTPiB BiJl
HOpPMHU, 3aCHOBaHI Ha 3MiHI €JEKTPO(I3UYHUX TNapaMeTpiB iHPOpPMAIIHUX CUTHATIB, SKi
HECYTh aBapiiiHi o3Haku. OJHAK OTpUMaHHS TIIBKM YacOBOI'O KPUTEPIKO OLIHKH aBapIiHUX
O3HaK MpO TEXHOJOTIYHI MapaMmeTpu, Oe3 BpaxyBaHHS BIUIUBY CTYIEHS JIOCTOBIPHOCTI
iHpopMarllii, He na€ 0O0'€KTUBHOI OILIHKH TpPO e(EeKTUBHICTh YIPABIIHHS EHEProOJOKY B
PEXHMMI peaslbHOTO Yacy.

Tomy, cBo€uacHa oiiHKa 1H(GOpPMAIll MPO TEXHOJIOTIYHI MapamMeTpH, TOOTO CTYIIHb ii
JIOCTOBIPHOCTI, MOXE ICTOTHO BIUIMHYTH Ha PEXUMHU POOOTH EHEpProOJoKy (HAIpHKIAL:
OCTAaHOB 1 3HMKEHHS HAaBaHTAXXEHHsSI eHeproosoky). Kpim Toro, iHdopmamis 3 HU3bKUM
CTYIIEHEM JOCTOBIPHOCTI MOXE TPHUBECTH JO CHOTBOPEHHS CHUTHAJIB YMpaBIiHHA 1
chopMyBaTH MOMMWJIKOBI CIpPAllbOBYBAaHHS BHUKOHABUMX MEXaHI3MIB, MPUCTPOIB OJOKYBaHb
(3aXHCTIB) 1 MEPEBECTU EHEPTrOOJIOK B HECAHKIIIOHOBAHUM pEeXUM pOOOTH.

[Ipu pospobmi ctpykrypu ACYTII eHeprobmoky y HEIITaTHUX PEXKHMax
(YHKI[IOHYBaHHS, XapaKTEPHOIO OCOOJUBICTIO € KOHTPOJIb MNapaMeTpiB TEXHOJOTTYHOTO
IIPOLIECY B PEXKUMI PEATHHOTO Yacy 3 YpaxyBaHHIM KPUTEPIIO ONTUMAJIBHOCTI yNpaBiiHHA. B
poGoTi 3ampomnonoBano cTpykTypy ACVYTII, ne vactkoBo iH(opMallis 0O0poOIsEThCS Y
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LHEHTPAIIbHOMY KEpyIOUOMY MPHUCTPOI, a YaCTKOBO 3 JATYMUKIB KOHTPOJIIO TNEPEIaEThCs
Oe3nocepeTHbO Ha JIOTIYHI Ta aHAJIOrOBl aBTOMATH, MPUCTPOI TEXHOJOTIYHOTO 3aXHCTY.
HecankuioHoBaHU OCTaHOB 1 HACTYITHUI MOBTOPHUM ITyCK €HEProOIOKY MOKE MPOBOAUTHUCS
yepe3 MOMMJIIKOBI CHpalbOBYBaHHs OJOKyBaHb 1 3aXHCTiB. TOMy B CTPYKTYpHUX CXE€Max
ACVYTII pnst mITaTHUX PEKUMIB HEOOX1THO JOAATKOBO BKJIIOYATH CTPYKTYPHI €JIEMEHTH Y
BUTJISIII OKPEMHX MOMYJIB JJIsi MepeBipku iHpopMalii Ha CTYMiHb JAOCTOBIPHOCTI. TakoxK,
HEOOX1THO KOHTPOJIIOBATH BIIXHWJICHHS MapaMEeTPiB TEXHOJOTIYHOTO TPOIECY BiJ HOPMH B
HECTAIlIOHAPHUX HEMITATHUX peXHMax. Y 3B'S3Ky 3 UM, OyJIO 3alpONOHOBAHO BUKOHYBAaTH
3aB/IaHHSl aBTOMATH30BAHOI'O YIPABIIHHS €HEProOJOKOM B HEITATHUX PEXHMAax HAa OCHOBI
mratHoi cxemu ACYTII 3 BUKOpPHCTaHHSIM [10JIaTKOBOTO MOJYJIBHOTO OJIOKY pEeXUMY
HemratHux cutyamii (Mb PIIIIC). Jlanuit moxyns Mb PIIIIC mo3Bonuth 3abe3meunTa
e¢(heKTUBHE yNpPaBIiHHA E€HEProOJOKOM Ha OCHOBI YJOCKOHAJICHHS IMPOTPAMHO-TEXHIYHHUX
3ac00iB 1 MAaTEMaTUYHUX MOJIEJICH JIsl BUTIAAKOBUX €KCIUTyaTalliiHUX 3MiH, IO PeaTi3yroThCs
B PEXXHUMI peaqbHOTO Yacy.

TakuM YMHOM, aKTyallbHICTh OOpPAHOTO HAIPSMKY JOCHIIKEHHS, TOJATaE y BHBYCHHI
NPOIIECiB BIUIMBY 1HGOpMAIi 3 HHU3BKAM CTYIEHEM JOCTOBIPHOCTI MPO TEXHOJOTIYHI
napamMeTpu Ha e(PEeKTUBHICTh aBTOMATHU30BAHOTO YIIPAaBJIiHHS B HEIITATHUX PEKUMaX poOOTH
E€HEPTOOJIOKY CICKTPOCTAHITII.
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®enopos €.B., Tumomenko O.A. (bynanos I1.®., Bposko K.10.)
OBIPYHTYBAHHS TEXHIKO-EKOHOMIYHOI EOFEKTUBHOCTI CUCTEM
ABTOMATMHM3AIIII 3 YIIPABJIIHHS TEXHOJIOT'TYHUMM ITPOIIECAMM HA
EHEPT'OBJIOKAX

Ax BimoMo [1], Ha CHOTOAHIMIHIA JACHb PO3PAaXyHKH Ta OOIPYHTYBaHHSI TE€XHIKO-
€KOHOMIYHOI €()eKTUBHOCTI CHCTEM aBTOMAaTu3allli 3 YIPaBIIHHSA TEXHOJIOTIYHUMH
pollecaMi Ha €HEprodJIoKax MPOBOASITHCS Ha OCHOBI « THUIIOBOT METOIUKM BU3HAUCHHS
eKOHOMIYHO1 e()eKTUBHOCTI KaIliTaTbHUX BKJIAJCHDY.

VY nmaHiii MeToAMill B SIKOCTI OCHOBHHMX MOKa3HUKIB €()EKTHMBHOCTI 3aCTOCYBaHHS
CHUCTEM aBTOMAaTH3allii MPUUMaIOThCA MOTOYHI €KCIUTyaTalliifHi 1 OJHOpPA30Bi KalliTajibHi
BUTpATU Ha CTBOpeHHS 1 BrpoBamkenHs ACYTIL

AHani3 METOIUK PO3PaxyHKY TEXHIKO-€KOHOMIYHOTO €(eKTy aBTOMAaTH30BaHOTO
yIpaBJiHHS, IPOBEICHUN Ha OCHOBI POOIT [2, 3] MOKa3yIOTh, 0 HAHOUIBII TOIIBHUM €
0OYHCIICHHS PIYHOTO €KOHOMIYHOTO e(PEeKTy B 3aJIe)KHOCTI BijJ piuyHOi eKoHOMii. B sikocTi
JIOJIATKOBUX YMOB BPaxOBYIOThCSl €KCILTyaTalliiiHI Ta €EKOHOMIYHI BUTPATH HA TEXHIYHI Ta
anapaTtHo-TiporpamMHi 3acoou ACY BianoBijHo 10 Bupasy (1):

E. =AU -E, -AQ (1)

ne AU — piuHa ekoHoMis ekcruryaramiiaux Butpar ACYTII TEC 1 AEC; E, —

HOPMATUBHUHN KOEPIIIEHT TEXHIKO-EKOHOMIYHOI €(DEKTUBHOCTI (IJIs1 €IEKTPOCHEPTEeTUKU
E, = 0,15); AQ — moxaTKoBi eKCIUTyaTaliliiHi €KOHOMIYHI BUTpAaTH Ha TEXHIYHI Ta

n
anapatHo-niporpami 3acoou ACYTII TEC 1 AEC.

Cria BII3HAYUTH, 1110 B ICHYIOUHMX METOJIMKAX 3 PO3PAXYHKY €KOHOMIYHOIO €PEKTY
CKJIa/IOBI PIYHOI €KOHOMII AU TIpyHTYIOTbCS Ha CTaTUCTUYHHUX JaHMX 3a pIK 1 He
BPaxOBYIOTh MIOTOYHI 3MIHU B HEIITATHUX PEKUMaAX poOOTH eHeprooioky [4].

KpiMm Toro, nana mMeToauKka He 103BOJISIE BPAXOBYBATH XapaKTEPUCTUKU IMapaMeTpiB
3 HHU3bKMM CTYIEHEM JOCTOBIPDHOCTI, $IKI ICTOTHO BIJIMBA€ Ha YHUCIO BIJIMOB
TEXHOJIOTTYHOTO O0JIaJHAHHS B MO3AIUTaTHUX PEKUMAX.

Bracnigok 1poro Buxij 3 jaay TEXHOJOTIYHOIO OOJIaJiHAHHS €HEProOJIOKY MOXKE
OPUBECTU A0 3HAYHMX E€KOHOMIYHUX BTpAT, HAMPHUKIAJ J0OOBHIl MPOCTI €HEeproodyIoKy
TEC B exBiBasneHTi ouiHioeTbest B 250...300 tuc. non. CHIA, a #ioro mOBTOPHUN MyCK
notpioHo 1o 150 tuc. noa. CIIA [2].

Takum yuHOM, ISl BAOCKOHAJICHHS METOJUKU PO3PAXYHKY €KOHOMIYHOTO €(EeKTy
HEOOXITHO BUOpAaTH KpUTEPIi OLIHKHU, SKI OyAyTh BpaxoBYBaTH CTYMHIHb JOCTOBIPHOCTI
iHdopmarlii B pexumi peasibHOro yacy. IIpu 11poMy TeXHIKO-eKOHOMIYHA €(EeKTHUBHICTD
BIIPOBA/KCHHSI MIKPOMPOIECOPHUX MOJYJIB Il OILIHKK 1H(OpMaIi 3 HU3BKOIO
JIOCTOBIPHICTIO TIOBUHHA TPYHTYBATUCS HA MOPIBHAHHI 3 BUXITHUM PIBHEM aBTOMATH3AIlli
TEXHOJIOT1YHOTO TIporiecy [5].

TOMy, HEOOXiTHO BHUOpaTH 1 3aNpOTIOHYBATH KpUTEPil Il PO3paxyHKY TEXHIKO-
CeKOHOMIYHMX TOKAa3HUKIB B PEXHMI pPEATbHOr0 dYacy JUIsl MO3aIITaTHUX pPEKUMIB
(YHKI[IOHYBaHHSI €HEproOJOKy, OCOOJIMBO MpH 3YNUHII 1 3HM)KEHHI HaBaHTa)KCHHS
eHepro0JIOKy uepe3 TOMUIIKOBI CIIPallbOBYBAaHHSI.

JUist po3paxyHKy €KOHOMIYHOTO €(eKTy 3alpONOHOBAHO BpPAaxOBYBATH HACTYMHI
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CKJIQJIOB1: TEXHIKO-€KOHOMIYHHX MOKA3HUKIB B PEKUMI PEATHHOTO Yacy:

- €KOHOMIIO Yepe3 3MIHM BUTpPATH €HEeprii Ha BJacHI MOTPeOH E€HEeproOJIOKYy MHpH
fioro 3ynuHax i MOBTOPHOMY ITYCKY;

- eKOHOMIIO uepe3 3MiHU ekcruryarariiinoro KKJ[ eHepro0yioky mnpu BHSBIICHHI
aBapIMHUX O3HAK MPO BIIXUJICHHS TEXHOJIOTIYHUX ITapaMeTpiB.
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Kauanos €. 1., Menin B. B. (Uepniok A. M.)

METEOEHEPTETUYHE ITPOTHO3YBAHHS SIK 3ACIB AJTANITAIIIT
AJIBTEPHATUBHUX /I?KEPEJI )KUBJIEHHS B OB'€IHAHI
EHEPI'OCUCTEMHA

OCHOBHOIO 3 Cy4acHUX TEHJIEHIIA PO3BUTKY €HEPreTUUHUX CUCTEM € iX TaK 3BaHa
nekapOoHi3allisl K BIIMOBa BiJI BUKOPHUCTaHHS B SKOCTI IMEPBHUHHOTO EHEPropecypcy
BYIUICBOJOPOMAIB (BYrunis, ra3, HadgTa) Ta iX moxigHux. Lle mom’s3aHe 31 3MEHIIICHHSIM
00CsATYy TMPOMHCIOBO 3aCBOEHHMX POJIOBHUIN BYIJIEBOJOPOMIB Ta 3HAYHOIO IIIKOJOIO
HABKOJIMIITHLOMY CEPEIOBHUIITY BiJl iX BUKOPUCTAHHS. TaKMM YHHOM €HEPTETUKH B YChOMY
CBITI IIYKAIOTh NUISIXU aJIbTEPHATUBHOTO €HEPTro3a0e3NeyeHHs], 1110 00YMOBIIIOE CTPIMKHIA
PO3BUTOK €KOJIOTIYHO YHMCTOi ajJbTepHATHUBHOI eHepreTuku. [IpoTe Ha IpOMY MLIAXY
BUHUKAIOTh 3HAYHI TPYAHOINI, SIKI TIOB’s3aHI 30KpeMa 3 mpolOiieMamu ajamnTariii
aIbTEPHATUBHUX JKEPEIT )KUBIICHHS 10 00’ €IHAHUX EHEPTeTUYHHUX CHCTEM.

JloTpumanHsa OajaHCy BHPOOJICHOI Ta CIIOXKWTOI €JIEKTPUYHOI eHeprii €
000B’SI3KOBOI0 YMOBOIO HAJIHHOI Ta KOPEKTHOI pOOOTH CHUCTEM EJNEKTPOIIOCTAYaHHS Ta
3a0€3MeYeHHs] HOPMOBAHMX IIOKA3HUKIB SIKOCTI €JIEKTpUYHOI eHeprii. 3abe3neueHHs
HEOOXIJTHOTO pEryJIOBaHHSI PIBHS TEHepallli eleKTpoeHeprii 0a3yeTbcs Ha TOMY, IO
JOKEPEIo KUBJICHHS LUJIKOM MPOTHO30BAaHO Ta KEPOBAHO, YOO HEMOXKJIMBO CKa3aTH IPO
MIPOTHO3YBAHHS PIBHs T'€Hepallii albTepHATUBHUMHU JKEpEIaMH KUBJICHHS, SIKI 3HAYHOIO
MIPOIO 3aJIekKaTh BiJ METEOPOJIOTTYHUX YMOB 1 MMOTOJTHUX (haKTOPiB HEBU3HAYECHOCTI.

JUiss  1moOynoBM  HAAlHUX  CHUCTEM  €HEpro3alde3ledeHHs 3  I[EePEeBAKHUM
BUKOPHCTAHHSAM aJIbTCPHATUBHUX BITHOBIIOBAIHLHUX JHKEPEI JKUBICHHS CIIJI pO3pOOHUTH
BIJIMIOBITHUM  allTOPUTM  METEOEHEPreTUYHOTrO  MPOTHO3YBAaHHA Ta  YIpPaBJIIHHSA
€HEpProcUCTEMaMU 3 BpaxyBaHHS MOXJIMBHX (DaKTOPIB HEBU3HAYEHOCTI.

OCHOBOIO METEOEHEPreTUYHOr0 MPOTHO3YBAHHS TOBUMHHA CTaTH 1H(oOpMalliiiHa,
o0uHMCIIOBAJIbHA Ta aHAJITUYHA CHCTEMa, sgka O 3a0e3neunna (popMyBaHHS MPOTHO3HHUX
MOKa3HUKIB TeHepallii «3eJIeHo1» eHeprii B peaJbHOMY Yacl Ta Hamepe/.

Ile m03BOMMTH 3pOOUTH TEHEpAIlil0 €Heprii aJbTePHATUBHUMU JDHKEpelaMu O1lIbII
nependayyBaHOO, a OTXKE IIISIXOM 3aCTOCYBaHHS 3acO0IB PETyJIOBAaHHS MIATPUMYBATH
HEOOX1H1 OamaHcu BUPOOJEHOI Ta CIOXKHUTOI EJIEKTpOeHeprii Ta 3abe3neuyBaTu
HEOOX1HY i SIKICTh Y CHIO’KHBAaya.

Cnmcoxk BUKOPUCTAHMX JKepeJt:
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Yepenuk 0. O., Menin B. B. (Uepuiok A. M.)
3ABE3NEYEHHS ITIOKA3HUKIB SIKOCTI EJIEKTPUYHOI EHEPT'II B
CUCTEMAX 3 AJIBTEPHATUBHUMMU JIKEPEJIAMMU KUBJIEHH S

AnanTaiiist albTEpPHATUBHUX JKEPEJT )KUBJICHHS B EHEPreTUUHI MEPEX1 MOB s3aHa 13
BHCOKOIO JIOJIEI0 HEBU3HAUYEHOCTI POTHO3HUX MMOKA3HUKIB TeHEepallii eIeKTPUYHOI €HEprii.
Ile mpu3BOAWUTH JO TMOTIPIICHHS TMOKA3HUKIB SKOCTI €JIEKTPUYHOI €Heprii B Mepexi
BHACJIIJIOK MOPYILIEHHs OalaHCIB F€HEPOBAHOI Ta CIOKMBAaHOI eHeprii. ToMy BH3HAUY€HO
OMH 31 HUIAXIB BUPIMICHHA ILi€i TpoOJeMH 3a JOMOMOIOI0 BJOCKOHAJIECHHS CHUCTEM
YIPaBISHHS MPOIIECOM BUPOOITKHU, PO3IMOALTY Ta CIIOKUBAHHS €JIEKTPUYHOI €HEPrii.

P03BUTOK 1HTErpOBaHUX «IHTEIEKTYAJIbHUX)» MEPEX BHUMArae po3poOJeHHS HOBOI
JUHAMIYHOT apXITeKTypH OINEpPaTHBHO-TUCIETUYEPCHKOTO KEPYBAHHS EHEPTreTHUYHUMU
MepekaMu B PEKMMI PeaslbHOTO Yacy Ta JIEBUX CHCTEM PETYyJIIOBaHHS €HEPromoTOKiB. 3
METOIO MiABHUILEHHS KEPOBAHOCTI EHEPrOCUCTEM, IT1IBULIICHHS MPOMYCKHOI CITPOMOXKHOCTI
€JIEKTpOIIepEeJaBaHHsl Ta 3MEHILEHHS BTPAT €JIEKTPOEHEPrii i 4ac TPAHCIOPTYBaHHS B
€JICKTPUYHUX MEpEKax y pO3BUHEHUX KpaiHaX BEAYThCs IHTEHCUBHI pOOOTH 31 CTBOPEHHS
Ta BIPOBA/UKCHHS MPHUCTPOIB THYUYKOIO YIPABIIHHS MEpPETIKAHHSAMU PEaKTUBHOI Ta
AKTUBHOI MOTYXKHOCTI Ta PEryJlOBaHHSM Halpyrd Ha BUCOKOBOJBTHHUX JIIHISAX 3MIHHOTO
ctpymy (FACTS) 13 3acTocyBaHHSIM CTaTUYHMX KOMIIEHCATOPIB, CTATUYHUX CUHXPOHHUX
MO3JIOBXHIX KOMIIEHCATOpIB Ta 1HIUX NTPUCTpoiB [1-2]. OcHOBHHMMHU TepeBaraMu
BripoBakeHHs TexHoJoridi FACTS y enekTpoeHepreTuky €: MiABUIIEHHS €KOHOMIYHOI
€(EeKTHUBHOCTI; 30LIBIIEHHS MPOIYCKHOI CIIPOMOKHOCTI ICHYIOUMX MEPEXK; MOJIINIICHHS
CTaTUYHOI Ta JAUHAMIYHOI CTIMKOCTI; JAeMIQipyBaHHS HU3bKOYACTOTHUX KOJUBaHb
NOTYXHOCTI1; €(pEKTUBHE PEryJIIOBaHHS PIBHS HANPYTH, YIPABIIHHSI MOTOKAaMH aKTHBHOI 1
PEaKTUBHOI TMOTYXXHOCTEH 3TiIHO 3 TPAHCAKLIAMH EHEPrOpMHKY Ta MporpaMaMu
EKCIOPTY-IMIIOPTY  €JEKTPOCHEPrii; MIABUINCHHS HAIIMHOCTI Ta 3HWKEHHS BTpaT
eJIeKTpoeHeprii [3].

[li Meroau ympaBiiHHS Ta TEXHOJIOTIT JO3BOJIATH aJaNTyBaTH albTePHATHBHI
JOKepena JKUBJICHHS 10 €HEPreTHYHHX CHCTEM 31 30epeKeHHSM HEOOXI1THOI HaXiHHOCTI
€JIEKTPONOCTauYaHHsl Ta JOTPUMAaHHSIM HOPMOBAaHUX ITOKA3HUKIB SIKOCTI EJIEKTPUYHOI
eHeprii.

Cnucoxk BUKOPUCTAHUX JIZKepeJI:
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3. 3apyOikHUN JOCBIJ MiABUIIEHHS €(EKTUBHOCTI MEpelaBaHHS Ta PO3MOJALTY
€JICKTPOEHEPT1i, ONTHUMI3alli BTPAT EJIEKTPOEHEPrii B EJEKTpOMepex ax BCIX pIBHIB
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Zadneprianska N.
AN OVERVIEW OF THE 4 TYPES OF TEMPERAMENT

The paper deals with the essence of four types of human temperaments: Choleric,
Sanguine, Phlegmatic and Melancholic.

There is a humoral theory of Hippocrates which is based on the idea that four main
fluids flow in the human body: blood, phlegm (mucus), yellow bile, and black bile.
Normally, these fluids are in balance, but an excess of one or more of them causes almost
all internal diseases.

Hot, impulsive, rapidly reacting to the situation, passionate and unbalanced — these
are the main characteristics of a person with a choleric temperament type. Among the
features of this type are the following: they never sit still, are able to overcome many
difficulties, but are prone to sudden mood swings and strong emotional outbursts. A
choleric person is a fidgety person, a perpetual motion machine who is always in a hurry,
trying to do several things at the same time, but does not always bring them to the end.
Unlike a sanguine person, a choleric person can hardly be called cheerful — their energy
sometimes takes the form of conflict.

Of the four types of temperament, the sanguine person is the strongest and brightest
one. They are associated with high efficiency, mental activity, and energy. A sanguine
person has increased sociability and flexibility of mind, is loved for their cheerfulness and
friendliness.

Melancholic people are easily wounded, sluggishly reacting to their surroundings,
closed, and restrained in speech. Despite such “unenviable” characteristics, melancholic
people can boast of a high sensitivity of the nervous system, which allows them to become
great musicians, artists, philosophers. Melancholic people have a certain margin of safety,
so they are not at all as fragile as one might think, however, in comparison with
phlegmatic, sanguine and choleric people, this type of temperament is considered to be
quite weak.

Phlegmatic type of temperament can be called the golden mean in comparison with
the other types. Due to their calmness, such people often have a beneficial effect on an
effective sanguine person, do not pay attention to the exaggerated demands of the
melancholic type and are able to restrain the sharp impulses of a choleric person. Among
all types of temperament in psychology, phlegmatic people act as a kind of compensator
that does not go to extremes, does not create unnecessary problems and maintains balance
in the team.

Knowing your type of temperament can help you get a better understanding of your
own reactions, emotions and behavioral patterns, which is a key to an enhanced emotional
intelligence — a crucial 21* century competence.

Research Supervisor — Hanna KORNIUSH, Ph.D. in Pedagogical Sciences, Associate
Professor
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Rebryk O.
IT’S TIME TO BE PRODUCTIVE: TIME-MANAGEMENT TIPS

The paper deals with the way time-management skills can be enhanced and is
mostly aimed at first- and second-year students.

Time-management is highly important for everyone who wants to have more time
during the day, be effective at work and stay productive. It is the way we organize and
distribute our time between activities, with the result of maximizing productivity and
achieving goals. Good time-management leads to lower levels of stress and higher levels
of job performance and life satisfaction.

Different people have different styles of managing their time. Creating your own
time-management style will help you to focus more on your strengths and understand the
key to your productivity. The most widespread time-management styles are:

o hoopers (multitaskers) — they like to stay busy and can do several
different things at the same time;

o perfectionists — people that like to make everything perfect and pay a lot
of attention to details;

o hyper-focused people — people that focus on one single task until it is
done.

There exist many time-management methods which have proved to be extensively
effective. For example, the most popular ones for business and personal purposes are:

o Pareto Principle (the key point is that 80% of an outcome generally
comes from only 20% of its inputs);

o The Swiss cheese method (the method implies that if you do not know
where to start, feeling overwhelmed can lead to procrastination or loss of focus);

o Timeboxing (instead of working on the task until it is done, this method
means opening your calendar and entering a block of time, so you proactively decide how
much time you will spend on a certain task and when);

o The Eisenhower Matrix (this method is about prioritizing your tasks on
the basis of their urgency and importance), etc.

Here are a few tips to improve your time-management:

o Make daily “to-do” lists;

o Set smart goals and prioritize your tasks;

o Avoid multitasking, focus on one task at a time;
o Plan your week on Sunday.

It is vitally important to start thinking about your timetable and start improving your
time-management skills as soon as possible, because these skills are an asset for your
success in education and a guarantee of your employability.

Research Supervisor — Hanna KORNIUSH, Ph.D. in Pedagogical Sciences, Associate
Professor
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Baydikova O.
TACTILE CONTACT AS A WAY TO SUPPORT MENTAL HEALTH

The focus of our current research is tactile contact and the way it supports people’s
mental health. Reduced or completely limited tactile contact is inevitably accompanied by
feelings of harm to current close emotional ties and anxiety. In today's world, the flow of
information has greatly increased and people have become more isolated than ever before. In
2018, the Contact Research Institute began observing passengers in airports to determine how
often they touch each other. It turned out that 98% of the time people were busy with their
phones and there was no body contact between them.

Evolutionarily human is a social creature: being around other people increased our
chances of survival. Therefore, our brain perceives touch as a sign that we are not alone,
which means we are safe. During such contact, signals are sent from sensors under the skin to
the vagus nerve. It connects the brain to all the other organs. Increasing the tone of the vagus
nerve slows down the nervous system and activates several useful reactions in the body. A
person becomes less tense, and a smile may appear on his face.

What are the benefits of tactile contacts? Sufficient levels of tactile emotional
connection increase overall health, feelings of happiness, social support, relationship
satisfaction, and the formation of relationships based on stable forms of attachment.

Touching helps the body produce antidepressant hormones: Oxytocin promotes
feelings of trust and affection, and can also slow down aging. Scientist recommend hugging
for at least 20 seconds a day, after which oxytocin production begins. Another important
result of touching is the reduction of cortisol, the stress hormone.

Through touching, heart rate and blood pressure decrease. Together with the change in
hormone levels in the body, this gives a sense of peace and tranquility. Body contact helps
raise the white blood cell count even in patients with cancer or HIV infection, and also helps
to tolerate chemotherapy sessions more easily.

People experiencing tactile hunger have an increased level of anxiety, an increased
tendency to depression, feeling of loneliness, stress, may begin to lose the ability to identify
and show their emotions, forming an affective, anxiety and personality disorders. People in
this condition tend to abuse psychoactive substances, as well as to think about suicide.

The most "high quality” bodily contact occurs when there is a positive emotional
connection between people. However, experts from London have found that even a brief
gentle touch reduces the feeling of loneliness, even if it comes from a stranger. It was with
this goal in 2004 that Australian Juan Mann went out on the street with a sign "Free Hugs".

To sum up, the meaning of touch goes far beyond the purely bodily, physical, but
carries with it a deep emotional charge. The language of touch is our first language, over
which all other development builds.
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Elkova K.
SLEEP PSYCHOLOGY

According to the theory of psychiatrist Carl Gustav Jung, dreams are messages that
our unconscious is trying to convey to us. Why are dreams vital for us? Dreams are our
secret world, into which we find ourselves, going to the kingdom of Morpheus. In this
world, we can fly, travel, meet people and unknown animals without any obstacles. Thus,
our psyche receives that emotional and bodily experience that we lack in reality.

That is why we often dream of people with whom we want, but for some reason
cannot be near. Often, in dreams we see bad scenarios - we quarrel or sort things out. This
may mean that a person has a ban on the manifestation of aggression, and with the help of
sleep he releases negative feelings. By sending us to a safe sleep space in order to act out
aggression and let off steam, the psyche saves us from breakdowns and psychosis.

Nightmares

Do not be afraid of dreams in which loved ones die. Often this reflects your
separation from the dreamed person. Most likely, the relationship or emotional connection
with him will be severed or communication will reach a completely new level of mutual
understanding. Also, dead people dream warn us of serious changes. By their appearance,
they seem to say that a certain stage of life has been completed and it is time to prepare for
the next one.

A dying child in the Jungian interpretation means that your inner child is missing
something. First of all, it affects the sphere of pleasure, inspiration, creativity, thirst for
life, carelessness and lightness. If in a dream you kill someone, pay attention to whom - a
woman or a man? Jungian theory says that this is either your feminine or masculine
principle.

To sum it up, the nightmares we see in dreams are often a reflection of our
childhood fears. Sometimes we see ourselves in the place where we experienced the most
terrible feelings or strong shocks.

References:
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Klymenko P.
TAKE A CUE FROM THE MOST FAMOUS PERSONALITIES IN IT

Ada Lovelace dispelled the myth that only men are worthy of programming. Her
contemporaries were amazed with her mindset and achievements. Moreover, she is
admired even now. This very woman created the binary code and introduced the concepts
of «work center» and «loop». Ada studied Babbage's analytical engine seriously, and even
produced a program for it. It is due to this woman that one can argue that men came up to
the field of IT thanks to women.

Meet the youngest worldwide billionaire. He became successful after founding the
globally famous Facebook network. Mark is said to have shown interest in programming
since childhood. At the age of 12, he built up his first instant messaging product, ZuckNet,
which enabled his immediate family to communicate with each other. In addition, having
already entered the Faculty of Psychology at Harvard, he attended IT courses, where he
had the idea of creating a website for students to communicate.

Donald Knuth is a Stanford University Professor, who, being 77, keeps working
tirelessly on The Art of Programming. He is called the "father" of analysis and algorithms
as well as the creator of desktop publishing systems TEX and METAFONT, designed for
typing and typesetting books on technical topics.

Meet the renowned founder of Microsoft. For 13 years Bill Gates has spent days and
nights writing computer programs, and since he did not have his own computer, he had to
do that in the school.

Sergey Brin, the founder of Google, is on the list of the richest people in the USA.
According to the businessman, his success lies in the fact that his goal was not to obtain a
huge fortune, but to be thought of as an innovator who deserves respect and alters the
world: “If we can deliver such a result, glory, and success, and money will come up with
1t.»

Therefore, looking at the success stories of these people, we can conclude that
success can be achieved under any conditions.

References:
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2
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Kovtun H.
WHY FALLING IN LOVE GIVES YOU BUTTERFLIES? THESE SWOONY
SENSATIONS WE RECOGNIZE AS SIGNS OF TRUE LOVE ARE REALLY

MORE ABOUT LUST

How do you know you're in love or that you have a crush? Probably you get a fluttery sensation in
your stomach, aka, "you feel butterflies." It's a poetic image: a belly full of glittering monarchs and
swallowtails that alight when your beloved walks into the room: but it's more than just a moving
metaphor; it's a physical phenomenon that points to the profound tie between body and mind. And it’s not
just a jittery stomach. It’s usually also clammy palms, a racing heart and an inability to focus on anything
but the apple of your eye. And the absence of these distinctly physical symptoms can be just as telling as
their presence. These swoony sensations we recognize as signs that we’re truly into someone are
symptoms of sexual passion — not of undying devotion. Dr. Daniel Amen, a psychiatrist, neuroscientist
and the author of several books including “Change Your Brain, Change Your Life,” agrees that these
bodily symptoms point more to lust than love, and cites the activation of the basal ganglia in the brain as
a crucial factor. “Falling in love — or rather falling in lust — activates those pleasure centers housed in
[the basal ganglia] which causes an immediate physiological response. The heart beats fast, your hands
will get cold and sweaty and you’re super-focused on that person,” “Your limbic or emotional brain
activates the vagus nerve that goes from the brain to your gut,” says Dr. Amen. “When you get nervous,
or when you get excited (as I explain to my patients, it’s the same feeling, but it depends on your
interpretation of it) this nerve is stimulated that activates the gut.” Dr. Prause points to a region in the
brain called the cingulo-opercular network, aka the salience network, which is associated with motivation
and may trigger in the early stages of a relationship. “The butterflies feeling is partially your body saying
I'm stressed but I'm motivated to do something or see this person again. It’s actually the same when you
want to punch somebody in the face; the body interprets it in different ways.”

Our brain isn’t just pushing magic buttons to get our heart rate to pump up, or our cheeks to turn
red; it’s releasing potent chemicals when our crush walks by. “Dopamine is the first neurotransmitter to
respond to seeing an attractive person,” “Your dopamine levels instantly increase because you've detected
something desirable in your environment. You are instantly focused and excited by the person you see.
Your norepinephrine levels also increase which further focus you, but also make you nervous and a bit
cautious.” And just how intensely you feel this nervousness could depend on your personality. “Shy
people have low serotonin which causes the norepinephrine to go up even higher, producing the high
anxiety associated with meeting a new person, especially if they are attracted to them,” adds Carroll.

We also experience the release of oxytocin, but perhaps not as quickly as one would expect.
“Oxytocin, your bonding neuropeptide, starts to increase when you to start to feel comfortable with and
close to the person.”

To sum up, love is rather a chemical reaction than an emotion. But because of that, it doesn't get
any less wonderful.
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Slieptsov O.

HOW SOFT SKILLS AFFECT YOUR LIFE AND CAREER

Soft skills, often called people skills or emotional intelligence, are defined as the ability to interact
amicably with others. They are personal attributes that can affect relationships, communication, and
interaction with others.

Soft skills can be invaluable to business success, but why are they so important? While soft skills
can at times be more difficult to develop than hard skills - more quantifiable attributes such as web
design, accounting, or editing experience - they are arguably equally important in running a successful
business. Understanding what they, are will help you to identify your professional skills, you need to
develop in the future.

Soft skills are an essential part of improving one’s ability to work with others and can have a
positive influence on furthering your career. If you are a small business owner or self-employed, soft
skills can help you find, attract, and retain clients.

Highly developed presentation skills, networking abilities, and etiquette awareness can help you
win new clients and gain more work from existing clients. Honing your abilities on resolving conflicts,
solving problems, and providing excellent customer service can lead to stronger relationships with
colleagues, vendors, and other professional contacts. Ultimately, strong soft skills can help you to gain
confidence, an invaluable trait in the business world.

On the other hand, a lack of soft skills can limit your potential, or even be the downfall of your
business. By developing strong leadership, teamwork, and communication abilities, you can run projects
more smoothly, deliver results that please everyone, and even positively influence your personal life by
improving how you interact with others.

Soft skills are abilities that relate to how you work and how you interact with other people.
Popular soft skills include communication, teamwork and other interpersonal skills. Employers look for
soft skills in candidates because these skills are hard to teach and are important for long-term success.
Soft skills are different from hard skills, which are technical and job-specific.

Other names for soft skills: personal skills, interpersonal skills, non-technical skills, essential
skills, transferable skills. If you do not have any of these, do not lie about them. You may have others that
are harder to detect.

How can you improve your soft skills?

1. You need to pick a skill you want to improve and practice it consistently. You can improve any
soft skill if you make it a practice. Most soft skills are a matter of routine. For example, you can practice
dependability both on the job and at home by improving punctuality and starting on projects at work
earlier so you can complete them ahead of schedule.

2. Observe and mimic the positive soft skills you see in others. There are likely professionals you
know or work with who have strengths in various soft skills. You may be able to develop integral soft
skills by observing the practices of others and incorporating them into your own daily routine.

3. Set milestone goals to improve soft skills. Set specific, measurable goals by carefully reading
your performance reviews at work or asking trusted friends and colleagues for constructive criticism.

4. Find resources to help you learn.

In conclusion, | can add that it is important to be aware of your own soft skills and value them.
You need technical skills to pretend to do a job, but your evolution and how you will be perceived,
depends largely on your human skills. You will always be able to acquire more and more technique,
however, it will be difficult to change the person you are, and that will differentiate you from others.

Take the time to identify these skills and learn how to highlight them; you will have all the keys in
hand to ensure good professional relations with your superiors and your customers.
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Vasylianskii P.
ONLINE LEARNING: THE ADVANTAGES AND DISADVANTAGES OF E-
LEARNING. WHAT IS THE DEFINITION OF “E-LEARNING”?

E-learning, also known as online learning or electronic learning, refers to the
acquisition of knowledge through the use of electronic technologies and media channels.
In a simpler language, e-learning is defined as “electronically enabled learning” that
ranges from the countless “how to” 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.

What are the 5 biggest advantages of E-Learning?

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 paused at any time. Whether
you log on while commuting, 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
therefore ideal for people working or in education, or simply people who want to know
more about their favourite hobbies or interests.

Availability

The organization of teaching content at universities is almost unimaginable without
platforms such as Moodle and Blackboard, but online courses also save vast amounts of
time in the private sector. Without physical limitations, anyone with Internet access can
simultaneously access learning opportunities — provided that the servers are stable to
withstand.

Efficiency

Since e-learning packages adapt to the individual learner, the time required to
complete a course is significantly reduced. Conventional courses are designed to meet the
needs of the entire group. But rarely does a single person need everything that is offered to
the group. And, of course, there is no need to travel to the course.

Low Cost

An e-learning package can be reused as often as the user wishes without additional
costs. 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.

Mobile

E-learning takes place wherever you want! All you need is internet connection.
Learning materials, tutorials, transcripts — everything is stored in digital cyberspace and
cannot be lost with a good back-up.

What are the 5 biggest disadvantages of E-Learning?

Internet connection

The most obvious problem is certainly a lack of Internet access and this still affects
over 40% of the world’s population. There can be problems with high-speed Internet,
insufficient data volume or connection problems that cannot be fixed straight away.
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Discipline

If you can learn anytime and anywhere, it is so easy to procrastinate. For many,
learning in a separate environment is an important factor to discipline as well as being in
the same room with other people that are learning with you awakens ambition and
openness to new ideas.

Distraction

There is much more to discover on the Internet than just the learning material.
Moreover, you are usually online on your email account or social media at the same time.
In addition, partners, roommates and children tend to disturb and make noise at home. It
requires a lot of planning and concentration to stay focused in such an environment.

Social isolation

Working at home, learning at home, living at home — the social aspects of life are
still important for children to gain social intelligence and develop healthy relationship
patterns.

Practical knowledge

While teaching theoretical knowledge online is feasible, many people still find the
training of practical skills unsatisfactory. For example, during an online dance lesson your
arm position can’t be corrected, and steps while dancing can only be observed to a limited
extent and movement sequences can only be controlled inaccurately.

The Future of E-Learning

By 2022, the market for augmented and virtual reality is expected to exceed the
$200 billion mark and makes devices affordable for private households. The possibilities
for integrating AR and VR in e-learning are endless. From developing designs that
transport learners to the insides of automobiles to helping medical students understand the
intricacies of the human body, AR and VR will play a vital role in enabling a whole new
learning experience.

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, the human being as a teacher still
remains indispensable.

Research Supervisor —Valeriia TUPCHENKO, Ph. D. in Pedagogical Sciences, Associate
Professor
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Zabelina O.
THE INFLUENCE OF TEMPERAMENT ON BEHAVIOR IN CONFLICT
SITUATIONS

Conflicts are integral to any social structure because they are an important condition for
social development. Each individual seeks to achieve the goal, often ignoring others, which
creates rivalry and tension between people. Therefore, there is interest in the problems of
opportunities and features of the human personality.

Conflict is defined in psychology as a lack of agreement between two or more parties.
In the case of an interpersonal conflict, the parties mean persons or groups, and in the case of
an intrapersonal conflict, the attitudes, values, ideas of one subject.

Conflict is a complex but necessary social phenomenon. Every conflict has some
standard scheme of development. Effective resolution of the problem that led to the pre-
conflict situation requires each subject to have a clear idea of the general nature and specifics
of this type of conflict, a certain style and pattern of behavior, the choice of which depends on
personal characteristics, including temperament.

Temperament should be understood as individually unique properties of the psyche that
determine the dynamics of human mental activity. Temperament contains a whole set of
personality traits, including behavioral, which are manifested in social interaction, and
especially in conflict situations.

Knowing that temperament is the central formation of the psychodynamic organization
of the personality which should be formed and will be shown in activity and having influence
on it, we will assume that certain features of the personality, such as level of aggression and
communicative control are connected with it, which can influence the choice of strategy and
pattern of behavior in a conflict situation. The sample was made by randomization, which
allows to obtain more accurate results of the study, excluding the possibility of conducting
research on individuals with the same or similar types of temperaments and behavior in
conflict situations, due to the choice of the same profession.

To achieve this goal, an empirical study was conducted and the results were obtained,
which confirmed the hypothesis that temperament is associated with certain personality traits,
such as the level of aggression and communicative control, which in turn affects the choice of
behavior in conflict. That is, a person with a certain temperament has certain behavioral
strategies in conflict.

Based on the study, we can conclude that people with a melancholy type of
temperament are characterized by behavior in conflict by the method of «compromise" and
"avoidance". For people with choleric temperament, the dominant strategies were "rivalry"
and "compromise". With such a type of temperament as "sanguine", such behavioral strategies
as «compromise" and «cooperation" are implemented. With the phlegmatic type of
temperament, the following behavioral strategies prevailed in situations of confrontation:
"avoidance" and "adaptation".

We can say that the main components of temperament that affect behavioral
characteristics are: ergic, social ergic, plasticity, social plasticity, pace and social pace. Other
components of temperament, according to the study, do not have a significant impact on the
behavioral characteristics of the individual.

Research Supervisor —Valerila TUPCHENKO, Ph. D. in Pedagogical Sciences, Associate
Professor

43



Movchan D.
MOTIVATION TO STUDY

Many students who study in Ukrainian higher educational institutions are not
interested in studying. They are lack of motivation and need to achieve it. The question
arises: “What to do?”.

Firstly, let's look at the concept of "motivation". Motivation creates conditions that
affect human behavior. Motivation makes us feels good, energizing, and drives us to get
things done. We need to start even if we don’t feel ready, trusting that motivation will
follow, which will then enable us to take more action.

There are positive and negative motivations. Positive motivation focuses on the
positive things that can happen from taking action. This might look like: “In the process of
writing this essay, I’'m learning new things that will be useful in the future”. Negative
motivation focuses on the negative consequences that might happen from not taking
action. For example, “My parents will be disappointed in me if I don’t get a certain mark.”
Unfortunately, many students are negatively motivated.

Many people fall into the trap of thinking that we need to feel “motivated enough”
before doing something. Psychological research shows the converse - it’s action that leads
to motivation, which in turn leads to more action. This means that at times, we need to
start even if we don’t feel ready, trusting that motivation will follow, which will then
enable us to take more action.

Fortunately, there are many effective ways to increase and maintain motivation to
achieve what we want to do while studying at university. Reconnect with your “why”.

Strategies to improve motivation. One of the most powerful ways to find motivation
Is to reflect on the reasons why you chose to study in the first place. You could:

1. Write a list of the 3 main reasons why you decided to study this course and
stick it on your wall.

2. Write a list of your values and remind yourself of them regularly.

3. Imagine your life in the future and how your degree will help you. Keep this

future version of you in your mind and use it to motivate you now.

Recommendations:

Some people study better with a routine, whereas others need change and variety to
stay motivated. Consider trying a new study location such as the library, your favourite
café, or experiment with different methods such as listening to instrumental music while
studying or the Pomodoro Technique. See what works for you.

Remember that you don’t need to do it alone — if you are someone who feels
motivated by working with others, join a study group or surround yourself with supportive
friends who encourage (rather than distract!) and help you keep on track.

Research Supervisor — Valeriia TUPCHENKO, Ph. D. in Pedagogical Sciences, Associate
Professor
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Burlachka A.
COMPUTERS - ANEW ERA OF TECHNOLOGY

A computer is a machine that can be programmed in order to fulfill definite operations
automatically. Moreover it can solve a set of problems at the same time and manipulate different
data. There are different types of computers: personal computers and workstations,
minicomputers and mainframes, and powerful supercomputers. The most widespread computers
are personal general-purpose ones. These computers are used in schools and offices, shops and
plants, and, of course, at homes. General-purpose computers consist of a set of necessary
components: the central processing unit, memory, a mass storage device, and output and input
devices. Nowadays a computer is an affordable way to enrich your life with modern technologies.
You can browse the Internet, receive and send e-mails, create and edit documents and
presentations, watch films and talk to your friends.

It is difficult to overestimate the huge advantages of computer technologies in modern life.
Despite the most obvious ones like being able to store all the necessary documents in one tiny
device, computers help to broaden the minds of modern society. The present-day science and
production, trade, bank system and health care are impossible without them. Modern computer
technologies are really useful for people’s education and development. Why are computers so
indispensable?

Firstly, they calculate and process all kinds of data accurately and fast. Of course, there are
some mistakes and hardware problems with computer devices but almost all of them happen
because of human mistake, because of flawed computer programs created by developers.
Secondly, computers help to save storage place. The tons of paper documents are replaced by
digital files in a computer and can be easily found. Modern computers are created to be user-
friendly. You don’t have to study for a long time to learn how to use a computer. A computer and
the Internet give an access to various sources of information, libraries and galleries from the most
distant places on our planet.

Like any other technology a computer can be a threat. Our life becomes depended on
computers. Computer breakdowns are really big problems because all the information on the hard
disk can be destroyed and lost. Overuse of computers can make people computer addicts. And
spending too much time sitting in front of a computer display is dangerous for our eyesight.

Computers propel our life forward but we have to remember that they have to be used
wisely. Many people find computers dangerous and time-consuming. On the other hand,
computers are very fast and they seldom make mistakes. They save lots of time, and besides all
the necessary information can be found on Internet. So, instead of going to the libraries or other
institutions, we can simply surf the worldwide web. Another advantage is the instant possibility
to send letters, whereas some time ago we had to wait for weeks and months to have them
delivered.

Moreover, with the help of computers and Internet, shopping has become much easier.
Firstly, we can find what we exactly want, secondly we can choose the affordable price, and
thirdly, we can have the chose items delivered. After all, computers have become the most useful
tool in everyone’s homes nowadays and they have certainly changed our lives for the better.

Referece:
1. https://www.open.edu/openlearn/people-politics-law/politics-policy-people
2. https://techcrunch.com/2021/09/28/the-new-era-of-education-is-high-tech-and-high-touch/

Research Supervisor — Alina PODOROZHNA, Assistant
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Boiitenko B.
LEARN ENGLISH WITH MOVIES

Many people may be interested in the question "why use entertainment to learn English?"
and, it is easy to answer this question. While everyone else is racking their brains, memorizing
the next word or rule, you will enjoy English learning it from songs and movies. You will be able
to learn living English, learn many useful idioms, and will use them every day. This magical
method is suitable for those who are just starting to learn English, as well as for those who want
to take it to the next level.

When you learn English with movies or TV, you are learning the real English used by
native speakers. In movies, you’ll hear natural pronunciation, everyday vocabulary, spoken
grammar, common idioms, and slang. Even better, you will learn these from interesting and
emotional stories. Movies (and TV) are a powerful way to improve your English, enjoyable.

So why would you use songs and movies in your English learning:

1. To improve listening comprehension

2. To memorize new phrases and expressions.

3. To learn living English.

4. For rapid development.

5. To improve your pronunciation.

But do not rush to watch every movie you see or listen to every song. This is not how it
works. Here are the basic rules:

- Choose the music you like.

- Find music that uses the right type of language (heavy metal is not a good place to start)

- It is better to choose songs that tell a story, so it is easier to understand and present the
plot.

- Start with pop music.

- Sing along and try to sing from memory.

- Look for new songs that contain familiar words.

- Don't watch a movie you don't like.

- Choose a movie that is as close to real time as possible.

- For a start, it is better to choose a movie that you have watched a lot of times.

- No subtitles.

Perhaps you might think that this is all nonsense, that all this does not work and is invented
for the lazy. But this is a mistake.

Scientists have proven that this method works. It helps you master grammar, expand
vocabulary and improve spelling.

Why not sit down and watch a good movie with your friends? This is a great idea to give
you a speaking topic once you finish the movie. You can create a movie club and watch movies
that you can talk about with your friends afterwards. You can also share the words and phrases
that you thought were important and pick up some from your friends that you might have missed.
Speaking after listening is a great way to see what you understand and where the gaps are in your
understanding. If you have time, it would be a great idea to re-watch the movie and see how
much you understand the second time around.

Reference:
1. https://effortlessenglishclub.com/learn-english-with-movies-using-this-movie-technique
2. https://www.krisamerikos.com/blog/how-to-learn-english-with-movies

Research Supervisor — Olena BRYNTSEVA, Senior lecturer
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T'osi000poabko A.
METO/IUKA ®OPMYBAHHS KOMIIEHCATOPHOI KOMIETEHIII Y
CTYJEHTIB IHHKEHEPHO-TIEJIATOI'TYHUX CHEIIAJIBHOCTEM

VY mporeci BUKIAJaHHS 1HO3€MHOI MOBHM B iH)XXeHepHo-menaroriuHomy 3BO mepen
BUKJIA/Ia4eM CTOITh 3aBJaHHS HeE Jniie (opMyBaHHS BTOPHHHOT MOBJIEHHEBOI 0COOM Ta HABYAHHS
CrieliangicTa, 3JaTHOTO BeCcTH Oeciidi B paMmkax mnpodeciiHUX TeM, a W 3aBJaHHA IIOAO
dbopMyBaHHs Ta PO3BUTKY OCHOBHUX KOMIIETEHIIIH. Y 3B'A3KY 3 IUM BiZOYBa€ThCS YCBIJOMIICHHS
3pOCTaHHS KOMIIEHCATOpHOI KommeTeHii. KommeHcatopHa KOMIIETEHIliSI PO3TISAAE€THCA  SIK
TOTOBHICTh W 3/aTHICTh 1HAWBIJIA BHUXOJUTH 13 CKPYTHOIO CTaHOBHUINA Yy TMpOIECl
MDKKYJIBTYPHOIO CHUIKYBaHHsS, IO TMOB’A3aHe 3 Je(QIUUTOM MOBJIEHHEBUX 3aco0iB,
KpaiHO3HaBYUX 3HaHb, COILIOKYJBTYPHHUX HOPM IIOBEIIHKH Yy CYCIUIBCTBI, PI3HHX cdepax
KUTTEISUTBHOCTI, TOOTO, 1HIIMMHU CIIOBaMH, BMIHHSI JIOJIaTH COLIOKYJIBTYPHY I1HTEP(EPEHIIO.
KoMmneHncaTopHa KOMIIETEHIIIs 3aiiMae YiJIbHE CTAHOBUIIE Y CKIIAJlI KOMYHIKATUBHOT KOMIIETEHIIIT
Ta B3a€EMOJIIE 3 KOXHOK 3 KOMIICTCHINI Ha yCIX PIBHIX BOJOJIHHSI 1HO3EMHOIO MOBOIO.
dopMyBaHHS KOMIIEHCATOPHOI KOMIIETEHIIT 3A1MCHIOETbCS B paMKax KOMIIETEHTHICHOTO
MIIX0My, IO TPEACTABIsA€ TOE€IHAHHSI OCOOMCTICHO-OPIEHTOBAHOTO, KYJIBTYpPO3HAaBYOTO Ta
IHTEPAaKTUBHOTO Tiaxo/iB. HeoOXimHO BII3HAYUTH, L0 HAWBAXJIMBIIIUM 3acO00M HaBYaHHS
1HO3eMHOT MOBHM Ta (OpPMYBaHHS KOMIIEHCATOPHOT KOMIIETEHIII BUSBISIOTHCS aBTEHTHUYHI
BIIPABH, TEKCTH, J1aJIOTH TOIIIO.

MeTtonuka, o po3poOIIsSEThCSA 3 YPaXyBaHHIM TEOPETUYHUX IMOJIOKEHBb Ta 0a3yloThbCs Ha
TEOPETUYHHUX YSBJICHHSIX PO3YMIHHS CYTHOCTI KOMIIEHCATOPHOI KOMIIETEHINl, BU3HAYAE 3MICT
HaBYaHHS, 3ac00U 3 OMaHyBaHHS HUMH i OOIPYHTOBYE OpraHi3allilo HaBuajabHOTrO mpoiecy. o
3MICTY HaBYaHHS 3 (POPMYBAaHHS KOMIIEHCATOPHOI KOMIIETEHLIi BXOJAATHh HACTYIHI CKJIAOBi:
OisnbHicCHULL  KOMnOHenm  (BUKOPHCTaHHS TMapaliHTBICTUYHUX 3ac00iB  (MIMiKa, JKECTH);
BUKOPUCTAHHS PUTOPUYHUX MHUTAHb, BMiHHS BUKOPUCTOBYBATH JTOBIKOBUH amapat (KOMEHTapi,
BUHOCKHM); CHUIKYBaHHS, IHPOTHO3YBAaHHA 3MICTY TEKCTY 3a I[ONEePeIHbOI0 1HQOpMAIIEI0
(3aroJIOBKOM, TIOYATKOM), PO3YMIHHSI 3HAYEHHS HEBUBYCHUX MOBJIEHHEBUX 3aC00IB HA OCHOBI
JHTBICTHYHOT Ta KOHTEKCTYalbHOT 3/I0TaJIKH ); KOCHIMUGHUL KOMNOHeHm, TOOTO 3HAHHS, a came:
CIPOIICH] 3HAHHS MPO KOMIIEHCATOPHY KOMIETEHIII0 Ta il poib y mpolieci HaBYaHHS 1HO3EeMHOI
MOBH; 0a3MCHI 3HAHHS MPO TUIM B3a€MOBIJHOCHH B COL[IAJIbBHOMY Ta MpodeciiiHOMy KOHTEKCTI
KYJIbTYpU MOBH, 110 BUBYAETHCA (BITHOCUHU M1 HAYaJbHUKOM W TIIETIIUM, poOOTa B KOMaH/I1
TOII0); 3HAHHS OCHOBHHX ICTOPUYHHUX Ta COIIOMOMITHYHUX (PAKTOPIB, 10 BIUIMHYJIH HA BIIACHY
Ta IHIIOMOBHY KYJIbTYypU; 3HaHHS Tpo BepOambHI 3aco0M KOMIIGHcAIli B CHUTYyalii
KOMYHIKaTUBHOI CKpYTHM Y IMIpolieci IHIIOMOBHOIO CIUIKYBaHHS; 3HaHHS MpO HeBepOabHI
€JIEMEHTH KOMYHIKaTHBHOI MOBEIIHKU MPEICTABHUKIB 1HIIOMOBHOI KYJIbTYpH, 110 BUBYAETHCS,
SKi BUKOPHCTOBYIOTBCSI Ui 3allOBHEHHS JIAKyH JIIHTBICTUYHOTO, TMParMaTuyHOTO Ta
COIIIOKYJIBTYPHOTO XapaKTePy; n08eOiHKO8UL KOMNOHeHm, a00 BITHOCUHU, TOOTO (P OPMYyBaHHS y
CTY/ICHTIB BIJKPUTOCTI, IIKABOCTI, TOTOBHOCTI BIJMOBUTHUCS BiJ YyNEpPEIXKEHb, MPUNHATTS
KyJIbTYpPH Ta €MMAaTil A0 MPeICTaBHUKIB 1HIIMX KpaiH [1]; BmpaBu, cTBOpeHi 3amiis (OpMYyBaHHS
Ta PO3BUTKY KOMIIEHCATOPHOI KOMIIeTeHIIi. Bin0ip BhpaB 371HCHIOETHCS HA OCHOBI BHUBYECHHS
BUMOT CTaHJApTy Ta YMHHHUX MPOTPaM JUIsi HEMOBHHUX CHEIiaIbHOCTEH, a TaKOX BIAMOBIIHO 10
HACTYIHHUX KPHUTEPIiB: BiANOBIIHICTE MOBHOTO 3MICTYy PIBHIO MiATOTOBKU CTYACHTIB, KyJIbTypHa
BiJIMOBIAHICTh MaTepialy TeMaTHIli, MO 33JaHui CTaHIAPTOM; BiIMOBIAHICTh 3MIiCTY BHOpaHUX
pecypciB Ta 3aco0M iX Mpe3eHTalli UM 3aHATTS; 3JaTHICTh BUOPaHUX PEeCcypciB KOMIIEHCYBAaTH
1HTEepQEepPEeHTHI SBUILA; PO3IIUPEHHS /1aMa30HY COLIOKYIbTYPHUX OPIEHTUPIB YUHIB.

Kommnieke BmpaB 3 ¢opMyBaHHS KOMIIEHCATOPHOI KOMIETEHIi PO3YMIETHCS SIK
CYKYIIHICTh Ta MOCJIIOBHICTh PI3HUX THIIIB Ta BHUJIB BIPaB, sIKI 3a0€3Me4yl0Th (JOPMYBAHHS Y
CTYJIEHTIB KOMIIEHCATOPHOT KOMIETEeHIII1:
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1.BmpaBu, crpsMoBaHi Ha (GOPMYBaHHS KOTHITHBHOTO KOMIIOHEHTa KOMIIEHCATOPHOL
KOMIIETEHI[i1: 30MpaTH, CHUCTEMATU3yBaTH Ta Yy3arajibHIOBATH 1HGOpPMALI0 TPO KYJIBTYpY,
TpaAMIlli Ta ICTOPIFO KpaiHU MOBH, III0O BHBYAETHCS; PO3YMITH 3HAYEHHS MOBJICHHEBUX SIBUII,
NOB'SI3aHUX 3 KYJIbTYPOIO, MOOYTOM Ta TPaJAMILISIMU KpaiHM MOBH; 3HATH Ta PO3YMITH BepOaibHI
Ta HeBepOaIbHI 3acO0M KOMIIEHCAITIi.

2. BmpaBu, cTBopeHi 3amis  (QopMyBaHHS YMiHb KOMIIEHCATOPHOI KOMIETEHIII:
BUKOPHUCTOBYBATH HEOOX1JIHI MOJEJI MOBEAIHKHM 3aJIeKHO BiJi METH Ta CHUTYyallli CHUJIKYBaHHS,
MPOTHO3YBATH 3MICT TEKCTY 3a TMOIMEpPeIHbOI0 1H(POpMAIli€r (3arojioBKy, MOYATKY); PO3YyMITH
3HAUEHHS HEBUBUEHHUX MOBHHX 3aC001B; BUKOPUCTOBYBATU MepUdpa3u, TIyMadyeHHs, CHHOHIMH,
€KBIBAJICHTHI 3aM1HHU, YTOUHEHHS.

3. BopaBu, cTBOpeHi 3amiis (GopMyBaHHS MOBEAIHKOBOIO KOMIIOHEHTa KOMIIEHCATOPHOT
KOMITICTEHIII1: YCBIIOMJIIOBAaTH Pi3HOMAHITTS HAIIOTO CYCIIJIbCTBA Ta HASBHOCTI Y HBOMY PI3HHUX
€THIYHUX TPYI, PO3BUBATH COIMIAIbHY YYTIUBICTh, €EMIATIIO W TOJIEPAHTHICTH 10 MPEICTaBHUKIB
KpaiHu JOCITI/PKYBaHOT MOBH; YCBIJIOMJIIOBATH HASBHICTH YIIEPEIKECHb, CTEPEOTUITHOTO Ta
yIEepeHKEHOr0 CTaBJIEHHS 0 TMPEACTaBHUKIB 1HIIOT KYJbTYPH Ta BHSIBISITH TOTOBHICTb
BIJIMOBHTHCS BIiJl HUX; IT/JIaBaTH YCBIJIOMJICHOMY OCMHCIICHHIO OCOOJMBOCTI CBO€I Ta IHIIOI
KYJIbTYP.

MeTtonrka HaBYaHHS, CIIPSMOBaHA HAa (OPMYBaHHS KOMIICHCATOPHOI KOMITETEHITT MOYKe
BUKOPUCTOBYBAaTHUCA SK Ha CIeEliaJbHUX (aKyIbTaTUBHUX 3aHATTSIX 3 aHMIKMCHKOI, Tak 1
BUKOPUCTOBYBATHUCA y Me€XaX OCHOBHOTO Ipoliecy HaB4aHHs. [Ipu 1iboMy AesiKi BIIpaBU MOXKYThb
OyTH 3ampOIOHOBAHI SIK Ha 3aHTTI, TaK 1 Y BUTJISI/I1 JIOMAIITHBOTO 3aBJaHHS CTYJCHTaM.

Jimepamypa:
1. ITanuksa A. B. ®opmupoBaHre KOMIEHCATOPHOM KOMIETEHIIMHN KaK CPEACTBA YIPEKICHUS U
IPEOOJIEHUSI COUMOKYIBTYPHOM MHTepdepeHIuH : auc. KaHa. ned. Hayk : 13.00.02 / Anxena
Banepunonnosna Ilanuksn ; [Iaturopcknii roc. muer. yH-1. — [Isturopcek., 2011. — 198 c.

PoGoTy BHKOHAaHO miJg KEPIBHUUTBOM CTaplIOro BHUKIagaya Kadeapu 1HIIOMOBHOI
NIJrOTOBKH, €BPOMEMCHKOI 1HTErpauii Ta MIKHAPOAHOIO CHiBpoOITHULTBAa bpuHIEBOi
O.B.
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Cyaanze H.
CAMOCTIVHA POBOTA CTYJAEHTIB Y ITIPOIIECI HABUYAHHSI IHO3EMHOI
MOBMU Y 3BO

B ymoBax mopepHizalii BuIoi npodeciiiHoi OCBITH Iepe]] TeXHIYHUMHU BUIIIAMHU
CTOITh BaXIMBE 3aBIaHHS — MIATOTYBaTH (axiBIiB, 3JaTHUX JI0 CAaMOPO3BUTKY,
CaMOOCBITH Ta 1HHOBAIIMHOI JisJIbHOCTI. TakKuM YHMHOM, CaMOCTiiiHa poOoTa CTYICHTIB
(CPC) crae onHier0 3 oCHOBHUX (opM ocBITHROTO mporecy [2]. EdexktruBHe BOIOAIHHS
1HO3eMHOI0 MOBOIO SIK 3aco0oM, 10 3abe3nedye TOoTpedu COIiaabHO-KYJIBTYPHOL
TSTEHOCTI, TIepen0avae, Hacamrmepe, YMIHHS CaMOCTIHHO TpaIflOBaTH HaJ BUBUYCHHSIM
MOBH, MIATPUMYBAaTH Ta ITIOMOBHIOBAaTH CBOI 3HAHHS Ta BMIHHS, PO3BUBATH CBOIO
KOMYHIKaTHUBHY Ta iH(opMmaliiiHy KyibTypy. MeTa camocTiiiHOI poOOTH CTYIEHTIB Yy
npoleci HaBYaHHS 1HO3EMHOI MOBH y TEXHIYHOMY BHIII Ma€ OyTH BIIOCKOHAJICHHS
OCHOBHMX MOBHHX Ta MOBJICHHEBHX HAaBHYOK, CHOPMOBAHHMX HAa ayJUTOPHHUX 3aHATTIX, a
TaKOX YMIHHSI MpaIfOBaTH 3 JOBIJIKOBOIO, 3araJlbHOHAyKOBOIO Ta HayKOBO-TE€XHIYHOIO
miteparyporo. Takox CPC cropusie po3MHMPEHHIO KPYyro3opy CTYIEHTIB, M1JBUIIEHHIO
PIBHsI iXHBOI 3arajibHOI KYJIbTYypU, MPUIOAHHIO JIHTBOKPAaiHO3HABYMX 3HaHb, OCBOEHHS
CydacHUX 1HGOpPMAIIHHUX TEXHOJIOTIM JIs MOJAIBIIOI CAMOOCBITH, PO3BUTKY TBOPUYOTO
MOTEHIllaly Ta OBOJOJIHHA METOJAaMH HayKoBoro momryky. CamocTiitHiii poOoTi
CTYJICHTIB BIJIBOJUTHCSA JOCUTh BEJIMKA KIJIbKICTh HABUAJIBHUX TOJUH, IIO0 3HAXOJIUTH
BIJIOOpa)KEHHS y 3arajbHOMY OOCS31 HaBUAJBHOTO 4Yacy, IO BIJBOJUTHCS HA BUBYCHHS
TUCUUIUTIHU «]HO3eMHa MOBa» y TeXHIYHOMY Buili. | 1eil HaByanbHUII 4ac HEOOXiJAHO
BUKOpUCTaTH e€(eKTUBHO. Benuke 3HaueHHS Mae MpaBWIbHA Ta YiTKAa OpraHizamis
CaMOCTIMHOI TIsUTbHOCTI CTYICHTIB 1]l YaC HABUYAHHS 1HO3€MHOI MOBH.

Opranizyroun CPC, Bukiagau 3a3BH4Yail CTUKAETHCS 3 HACTYMHUMH MPOOJIEMAMM:
PI3HMI piBEHB MIATOTOBIEHOCTI CTYAEHTIB 3 1HO3€MHOT MOBH, PI3HUN PIBEHb MOTHUBAILIii 0
BUBYCHHS MpEeAMETa, PI3HUUA piBEHb CPOPMOBAHOCTI HABYAJIBHUX YMIHb Ta HaBHYOK.
Bupimmtu  npobGremMu  MOXKHA — IUIAXOM  IHAMBIAYyamizamii  poOOTH  CTYJIEHTIB.
[HauBigyanmizaliiss HaBYAHHS TO3BOJISIE OPraHi3yBaTH HAaBUAJIBLHUU TMPOIIEC 3 ypaxyBaHHSIM
1HIUBIAyaJIbHUX OCOOJIMBOCTEH CTYIEHTIB, iX OCBITHIX moTped. KojkeH mpairoe y cBoeMy
TEMIIi, BUKOPUCTOBYE JKepena 1HhopmMarlii 3ajeHo BiJ CBOIX MOTPeO Ta MOXKIMBOCTEH.
[IpaBunbHO OpranizoBaHa CaMOCTITHA AISUIBHICTH CTYJEHTIB cripusie (OPMYBAHHIO y HHUX
MIIIHUX HABYAJILHUX YMIHb Ta PO3BHBA€ MOTpeOy y MOCTIWHIA CaMOOCBITI. Y Tpoleci
BUKJIAJIaHHS 1HO3eMHO1 MOBH Y TeXHIYHOMY 3BO M0XyTh OyTH BUKOPHUCTaH1 pi3HOMaHITHI
dbopmu opranizailii camMOCTIHHOI pOOOTH: JOMAIlIHE YWTAHHS, JOMAIIHS KOHTPOJbHA
poboTa, CckIagaHHS TJocapito TpodeciiHUX TEpMiHIB, HANUCaHHS JOMOBiAeH Ta
pedepartiB, NpPOBEIECHHS POJBOBUX Ta JUIOBUX 1rop, po3poOKa MYJIbTHUMEIIMHUX
Ipe3eHTallid, TArTOTOBKAa MPOEKTHUX POOIT Ta ydyacThb y TEIEKOMYHIKALIMHUX MPOEKTax
TOIIIO.

Onniero 3 popm opranizaiii CPC € noMaiiiHst KOHTpPOJIbHA po00Ta, sika BUKOHYETHCS
MUCBMOBO W TUM CaMUM CHPUS€E BIOCKOHAJEHHIO HABUYOK MUCEMHOTO MOBJEHHS. Jliis
YCHIITHOTO BUKOHAHHS KOHTPOJBHOI pOOOTH CTYACHTH TMOBHUHHI CaMOCTIHHO BUBYUTHU
MIeBHI IpaMaTHYHI TEMH Ta BUKOHATH BIAMOBIIHI JEKCUKO-IpaMaTH4HI 3aBiaHHs. PoboTa 3
TEKCTaMH JJIs JIOMAIIHBOTO YWUTAHHS Ta BUKOHAHHS JOMAIHBOT KOHTPOJIBHOI POOOTH
MPUITYCKAIOTh BMIHHS CaMOCTIHHO TIPAIFOBATU 3 JOBIJIKOBOIO JITEPATYPOIO: CIIOBHUKAMU
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pI3HUX THUIIIB, JIEKCUYHUMH, TPAaMaTUUYHUMHU, KPaiHO3HABUMMHU Ta IHIIUMH JTOBIIHUKAMH
Tomo. [ BIOCKOHAJEHHS HAaBUYOK POOOTH 3 JOBIIKOBOIO JIITEPATYpPOIO CTYJIEHTaM
MOXYTh OyTH 3alpOIOHOBAaH1 3aBJaHHS PI3HOTO BHJAY: CKIACTH MiHI-CIIOBHHUK JI0
MPOYUTAHOTO TEKCTY; MiAIOpaTH 3 MPOYUTAHUX TEKCTIB peyeHHs abo CIOBOCHIOIYYEHHS,
10 UTIOCTPYIOTh Pi3HI 3HAYEHHS Ta MOEJHAHHS JaHOTO CJIOBA; CKIACTU «POJOBE THI3I0»
JUIsL 1[bOTO CJIOBA; 3HAWTHU 3a CIOBHUKOM CHHOHIMH, AHTOHIMH a00 BU3HAYEHHS
3apONOHOBAHUX CIOBO(OPM; 3HANTH MepeKia]] CrellialbHIX TEPMiHIB TOIIO.

Jlnsa BukoHaHHS 3aBaaHb y paMmkax CPC cTyAeHTH aKTHBHO KOPHUCTYIOTHCS
[aTepreT-pecypcamu. Ile Mmoxe OyTu morrykoBa po0OoTa, moB'si3aHa 31 300poM iHdopmarrii,
HaBYaJlbHAa poOOTa Ha PI3HUX OCBITHIX CaliTax, BUKOPUCTAHHS OH-JIaWH CJIOBHHUKIB TOIIIO,
HABYaTH CTYJICHTIB POOOTI 3 aBTEHTUYHUMU JDKEPEIaMU, a TAKOK €(PEKTUBHO PO3MOIIISATH
yac, nepeadadeHuii MporpaMor0 JUisl CaMOCTiHHOI mo3aayautopHoi pobotu. upoki
MO>KJIMBOCTI opranizamii Ta koHTpomo CPC Hamae cuctema IUCTaHIIMHOTO HABYaHHS
Moodle. 11s cucrema no3Bostsie 3a0e3neYUTH OaraToBapiaHTHICTh MPE3eHTAllll IHIITOMOBHOT
iH(dopmarlli, IHTEPaKTUBHICTh HaBYaHHS, TMOBTOPEHHS JIOCHIPKYBAHOTO Marepiany,
CaMOKOHTpPOJIb HaBuUaldbHUX MAiH. Y cucremi Moodle MoXHa KOHTpPOJIIOBATH 3HAHHS
CTYJCHTIB 3a JONOMOIOI0 NHCbMOBHUX KOHTPOJBHHMX pOOIT, €ce, OH-JIallH ONHMTYBaHb,
TecTiB. BaxkmuBow mnepeBaroto Moodle € MOXIUBICTD CTYACHTIB TpAIlOBAaTU B
1HIUBITyaIbHOMY pexkuMi. [Hia MmoxuBicTs opranizaiii CPC - Bukopuctanus [atepHer-
TpeHaxepiB. Pobora 3 «IHTepHET-TpeHakepaMu» JO3BOJSE CTYJIEHTAM CaMOCTIMHO
NIArOTYBaTUCA JO KOHTPOJIBHOIO TECTyBaHHSA, UIBUJAKO OTPUMYBAaTh HEOOXIJTHI
TEOPETUYHI BIJOMOCTI, MPAKTUYHI MPUKIAAN Ta PO3'SCHEHHS [0 KOXKHOTO TECTOBOIO
3aBJIaHHS.
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