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®OPMYBAHHS HAYKOBO-JTOCJITHOI KOMIETEHTHOCTI MAMWBYTHIX
IH)KEHEPIB 3 ABTOMATU3ALIl EHEPTOCUCTEM

Anomauia: susHaueno NPUYUHHO-HACTIOKOGI IAHYI02U 3HAHb OISl OCHOBHUX emanie
NOWYKOBUX HAYKOBO-O0CHIOHUX pOOIm w000 cucmem YNpasiinHsa 00 €EKmamu eHepeoCUcCmem:
PO3POOKA MEeXHIUHO20 3A80AHHS HA HAYKOBO-OOCIIOHY pobomy, 8UOIp HaANPAMKY OOCIIOHCEH-
HSl, MeopemuyHi ma eKCnepuUMeHmanbti 00CIIONCEHHS, Y3A2aAlbHEeH s | OYIHKA OOCTIOHCEHHS.
Ilobyoosana npuyuHHO-HACIIOKOBA MOOETb 3MICMY NPOBEOEHHS NOULYKOBUX HAYKOBO-
00CNIOHUX podIm wWooo cucmem YNpasiiHHA. 3anucaHo aneopumm npoyecy nposeoeHHs Nno-
WYKOBUX HAYKOBO-00CIIOHUX poOim wjodo cucmem ynpasiinus. Po3pobaeno ancopumm me-
Mmooy (hopmyB8anHs HAYKOBO-OO0CAIOHOI KOMNEMEeHMHOCII MAlOYMHIX [HICEeHepis8 3 asmoma-
mu3zayii enepeocucmem Ha OCHOBI NPUHUHHO-HACAIOKOBOI MOOeNi 3MIiCMYy NPO8eOeHHs. NOUL)-
KOBUX HAYKOBO-00CTIOHUX pOOIM U000 cucmem YnpasiinHsi 00 EKmMamu eHepeoCUcCme.

Knrouoei cnosa: naykogo-oocniona poboma, cucmemu ynpaeninHs o6’ ekmamu eHep-
2ocucmem, iHoCeHep 3 A8MoMamu3ayii eHepeocucme.
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FORMINGRESEARCH COMPETENCE OF FUTURE GRIDAUTOMATION
ENGINEERS

Abstract. The cause and effect chain of knowledge for the main stages of scientific re-
search work in relation topower facility control systemsin the paper determined: development
of the requirement specifications on research work, choice of the direction of the research,
theoretical and experimental researches, generalizations and evaluation of the research. The
cause and effect model of the content of scientific research work in relation tocontrol systems
is built. The algorithm of the process of scientific research work in relation to control systems
is recorded. The algorithm of the method of formation of the research competence of fu-
turegrid automation engineers on the basis of cause and effect model of the content of scien-
tific research work in relation to power facility control systemsis developed.

Keywords: thescientific research work, the power facility control systems, gridauto-
mation engineer.

Haraabsa PyneBuu

®OPMHUPOBAHUE HAYYHO-UCCJEIOBATEJbCKOW KOMIIETEHOCTHU
BYAYIIUX UH)KEHEPOB 110 ABTOMATHU3AIIUU DQHEPTOCUCTEM

Annomauuﬂ: onpedeﬂeﬂbl l’lpulluHHO'CJleacmgeHHble yenu 3HAHUL ONs OCHOBHBIX
anmanoe noUCKoesblx HClyLlHO'LlCC]Z€006am€]ZbCKMX pa60m npo cucmembsl ynpaeilerHusl obvexma-
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MU dHepeocucmem. paspadomka MexHUuecKko2o 3a0aHusi Ha HAYYHO-UCCIe008AMENbCKYIO pPa-
bomy, 6blO0p HANPABIEHUs UCCIe008AHUS, MeopemudecKue U IKCNEPUMEHMANbHbIE UCCIE006d-
HUs, 060bwenue u oyenka uccredoganus. Ilocmpoena npuuunHO-c1edcmeeHHas Mooeb cooe-
PAHCAHUSL NOUCKOBBIX HAVUHO-UCCIEO08AMENbCKUX pAOOmM PO CUCMeMbl YPAGIeHUs. 3anucano
aneopumm npoyecca NnpoeeoeHUss NOUCKOBbIX HAYYHO-UCCIe008aMENbCKUX padom Hpo Cuc-
membl  ynpaenenus.  Paspaboman — ancopumm  memooa  ¢opmuposanus  HayuHo-
UCC1e008amenbCKOU KOMNEMEHMHOCIU 0YOVUUX UHICEHEPO8 NO ABMOMAMU3AYUU IHEP2OCUC-
memM HA OCHO8e NPUYUHHO-CEOCMEEHHOU MOOENU COOEePHCAHUS NOUCKOBLIX HAYUHO-
uccie008amenbCKux pabom npo cucmemvl YRpasieHus 00beKmamu IHEP2OCUCTEM.

Knrwouesvle cnosa: nayuno-ucciedosamensckas paboma, cucmemsl YnpagieHus 00vex-
Mamu SHeP2OCUCEM, UHHCEHED NO A8MOMAMU3AYUU IHEP2OCUCTIEM.

Nataliia Rudevich
An extended abstract of a paper on the subject of:
“Formingresearch competence of future gridautomation engineers”

Problem setting. The research competence that, first of all, determines the ability to
carry out scientific research work in relation to power facility control systems successfully is
one of the competences of future grid automation engineers. In this connection, an actual task is
the development of maintenance and teaching methods for forming research competence of fu-
ture grid automation engineers.

Recent research and publications analysis. Forming research competence of future
specialists is the article of research of many home scientists. Their researches are mainly aimed
at the determination of nature of the content and structure of the research competence, and in
some works attention is also paid to the teaching methods, that are appropriate to be used for
the successful formation of research competence of future engineers. Undoubtedly, most meth-
ods given in the literature can be used in the process of professional preparation of future grid
automation engineers, but they mainly determine the method of management of educational ac-
tivity, and do not pay the proper attention to logic of educational process, that, in turn, is stipu-
lated by the specificity of industry of practical activity. Professional activity of future grid au-
tomation engineers is in the first turn connected with understanding the structure of causal
connections between the different subsystems of knowledge of power facility control systems.

Paper objective. Thus, the aim of the article is the development of the content and meth-
od of formation of the scientific and research competence of future grid automation engineers
on the basis of cause and effect model of the content of carrying out the research work in rela-
tion to power facility control systems.

Paper main body. For the sake of achievement of the put aim in the article the charac-
teristic stages of the research work are first of all determined: development of the requirement
specification on research work, choice of the direction of the research, theoretical and experi-
mental researches, generalizations and evaluations of the research. Further cause and effect
copulas are in-process set between the different subsystems of knowledge of the power facility
control systems at the implementation of every stage of the scientific research work. Taking into
account the set connections, the general cause and effect model of realization of scientific re-
search work is built in relation to the power facility control systems. A model is built taking to
account that the power facility control system may have a hierarchical structure in which the
construction of structural elements of higher levels depends on the construction of elements of
lower levels. The algorithm of the process of realization of scientific research work is given in
relation to power facility control systems. Further on the basis of algorithm of the process of
realization of scientific research work in relation to the power facility control systems the gen-
eralized algorithm of method of formation of the research competence of future power engi-
neers is written down on the basis of cause and effect model of realization of scientific research
work. The first stage of algorithm of method of studies is the stage of acquaintance with the
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power facility control system that provides the determination of setting and the basic require-
ments to the power facility control systems. The next stage of the given algorithm of teaching
method envisages forming the students’ knowledge, abilities, skills to determine the require-
ments and setting of the research work in relation to power facility control systems. The third
stage of method of studies is related to forming of knowledge, abilities, and skills in relation to
determination of possible variants of construction or principle of operation of the power facility
control system. The fourth stage of forming knowledge, abilities, skills to research parameters
of component elements and control system on the whole mainly envisages determination of in-
fluence of different schematics solutions (principles of construction) on the technical and eco-
nomic indexes of power facility control systems. The last stage of teaching method is related to
forming generalization and evaluation of the results of researches.

Conclusions of the research. The application of the worked out content and teaching
method on the basis of the cause and effect model of realization of the scientific research work
in relation to power facility control systems will allow to form successfully the bases of scien-
tific research competence of future grid automation engineers during professional preparation.

ITocTanoBka npo6jeMu B 3arajibHOMY BUIJIsiAi. OTHIEIO 3 KIIIOUOBHX KOMIIETEHT-
HOCTeH MalOyTHIX 1H)XKEHEpIB 3 aBTOMATHU3aIlll €eHEPTrOCUCTEM € HAyKOBO-OCIHITHA KOMIIETE-
HTHICTb, SIKa B MEPIly Yepry BU3HAYa€ 3JJaTHICTh YCIHIIIHO 3/1iCHIOBATH MOIIYKOBI HAYKOBO-
nociigai po6otu (HIP) momo cucrem ynpasmiaas (CY) 06’ ekramu eneprocuctem. [lotpeda
B NpoBeaeHH1 nomykoBux HJIP Moxe BUHUKHYTH i 9ac po3poOKU MPOEKTHOTO 3aBIaHHS
Ha CVY 3aans BHU3HA4YEHHs CTaHy MEPENOBOTO Ta 3apyOLKHOrO JOCBIAY; IMiJ Yac BUPIIMICHHS
eKCIUTyaTaI[liHUX 3a/a4, M0 TOB'SA3aHl 3 TOJIMIIEHHSIM TEXHIKO-€KOHOMIYHUX TOKa3HHUKIB
po6otu CVY; mig yac 371iiCHEHHS HAYKOBOI MISUITBHOCTI, SIKa CIIPSIMOBaHA HAa CTBOPEHHS HOBOI
a0o ynockoHaneHHs icHytouoi CVY. be3 cymHIBy, 0a30Bi 3HaHHS, yMIHHS, HABUYKH 3 TIPOBE-
neHHs nomykopux HJIP moBuHHI copmyBatuch y MallOyTHIX IH)KEHEpIB 3 aBTOMAaTH3aIlii
€HEeprocUCTeM IIiJ] Yac HaBYaHHS Yy BHUILIOMY HaBUYalIbHOMY 3akiazil. OTke, akTyaJbHUM 3a-
BJIaHHSIM € PO3pOOJICHHS 3MICTY Ta METOAY HaBUaHHS sl (GOPMYBaHHS HayKOBO-IOCHIIHOT
KOMIIETEHTHOCTI MalOyTHIX 1H)KEHEPIB 3 aBTOMATHU3AIlil EHEPTrOCUCTEM.

AHami3 ocTaHHIX gocaimkeHb Ta myoOJikauniii. opmyBaHHS HAyKOBO-AOCTIIHOT
KOMIIETEHTHOCTI Y MalOYTHIX CIEIaliCTIB € MPEAMETOM JOCIIDKEHHS 0araThb0X BITYH3H -
HUX BUEHMX. IXHi JOCIiMKEeHHs CIPSAMOBaHi NePeBaKHO HA BU3HAYEHHS 3MIiCTOBHOI CYTHOCTI
Ta CTPYKTYpPH HAYKOBO-JIOCIIITHOT KOMITIETeHTHOCTI [1-4]. B poboTtax [3, 4] yBara npuaiiseThb-
Csl TAKOK METOJIaM HaBYaHHs, 110 JOIUIbHO BUKOPUCTOBYBATH 3a/j1sl YCHIIIHOTO (OpMyBaH-
HS HAyKOBO-JOCIITHOT KOMIIETCHTHOCTI Y MallOyTHIX imxeHepiB. Tak, y pooorti [3, C.87] B
SIKOCT1 J1ieBOTO 3ac00y (hopMyBaHHS HAyKOBO-IOCHTIIHOT KOMIIETEHTHOCTI MaOyTHIX €KOHO-
MICTIB MPOMOHYIOTh 3aCTOCOBYBAaTH HACTYIHI METOAM HaBYAHHS: MPOOJIEMHUI BUKIIA] HaB-
yanbHO1 1H(OpMaIlii, YaCTKOBO-MOIIYKOBI Ta €BPUCTUYHI METOAM, “MO3KOBY aTraky’, irpoBi
MeTou, keiic-meroA. s ¢popMyBaHHS JOCTIAHUIIBKOT KOMIIETEHTHOCTI MaiOyTHIX 1HXKEHe-
piB-iporpaMicTiB B po0oTi [4, C.153] nponoHyeThCsl BUKOPUCTAHHS TAKUX METOJIB: KOTHITH-
BHI (CIIOCTEpEKEHHS, IOPIBHSAHB, T1OTE3, aHAJIOTiH, KOHCTPYIOBaHHS Ta iH.), KpeaTUBHI (3a-
JTy4eHb, MO3KOBOTO LITYpMY, IPOOIEMHHM, €eBPUCTUYHUIA, PI3HOHAYKOBOTO OaueHHs, JOCIi-
HUIIBKUHN ), KOHTPOJIIO 1 peduIeKCii.

BunisieHHs1 He BUpilIeHMX paHille YacTHH 3arajibHoi mpodaemu. bezymMoBHO, 6i-
JBIIICTh HABEJCHUX BHILE METOIB MOXKYTh OyTH BUKOPHUCTaHI B mpoleci npodeciitHoi miaro-
TOBKM MaillOyTHIX 1H)KEHEpiB 3 aBTOMaTH3allii eHEProCUCTEM, ajie BOHH MEPEeBKHO BH3HAUYA-
I0Th CMOCIO KepiBHUIITBA HABYAIBHOIO JISUTBHICTIO, HE MPUIUIAIOYM HAJEKHOI yBard JIOTIIi
HABYAJILHOTO TPOIIECY, KA, Y CBOIO Uepry, 0OYMOBIIOETHCS CreNU(]IKOI0 rany3i MpakTUYHOT
nisimpHOCTL. B po60oTi [5] BU3Ha4YeHO, 110 3aMopyKor0 ycrimHo1 npodeciiiHoi AisiibHOCTI Maii-
OyTHIX 1HXXEHEpiB 3 aBTOMAaTH3allii EHEPrOCUCTEM € PO3YMIHHS CTPYKTYpU NMPUUYUHHUX 3B'SI3-
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KiB MDK p3BHMMH TigcucremMamu 3HaHb 1po CY o0’ekramu eHeprocucteMm. Tomy, 3MiCT Ta
METOM HaBYaHHS 7151 JOPMYBAHHS HAYKOBO-AOCTITHOT KOMIIETEHTHOCTI MaiiOyTHIX iH)KeHe-
piB 3 aBTOMAaTHU3aIlil eHEPrOCUCTEM TOBUHHI OyIyBaTUCh Ha OCHOBI MPUYMHHO-HACIIIKOBUX
MOJIENEH, sIKi BiTOOPaXKyIOTh 3MICT iX peasibHOT MpodeciiiHOl AiITBHOCTI.

®opmy.aoBanHs wiieii crarri. Po3pobienns 3micty Ta MeTony opMyBaHHS HAyKO-
BO-JIOCITITHOT KOMIIETCHTHOCTI MaiiOyTHIX iHXEHEpPIB 3 aBTOMAaTHU3allii EHEProCUCTeM Ha OC-
HOBI TNPUYMHHO-HACTIIKOBOI Mozeni 3MicTy mnpoBeaeHHs mnomykoBux HJIP momo CVY
00’€KTaMH €HEPrOCHUCTEM.

Bukaan ocHoBHoro marepiaay gociimkenHs. [TociinoBHicte Ta Bukonanus HJIP,
KUTBKICTB €TalliB Ta X 3MICT 3aJeXaTh BiJ] CIPIMOBAHOCTI JOCIIDKEHb, XapaKTepy CKIAIHOC-
11 HAP, ctynens po3pobnenocti temu. s momrykoBux HJIP xapaktepHi HacTymH1 eTanu
[6]: po3poOka TexHiuHOTO 3aBnaHHs Ha H/IP, BUOIp HampsMKy IOCIHIKEHHSI, TEOPETUYHI Ta
eKCIEPUMEHTAaJIbHI JIOCIIKEHHs], y3araJlbHeHHS 1 OIliHKa JIOCIIPKeHHsS. BcTaHoBuMoO mpu-
YIHHO-HACIAKOBI 3B'SI3KM MDK PI3HUMHM MiJcUcTeMaMH 3HaHb 1po CY mpu BUKOHAHHI KOX-
Horo eramny nomrykoBux HJIP. 3acTocyemo HacTymnHi 3HaKoB1 nmo3HaueHHs: R — migcucrema
3HaHb, 0 cTocyeThes nmpusHaueHHd CY; D — migcuctema 3HaHb, IO CTOCYEThCS MPUHLIMITY
nii CY; S — mijgcucreMa 3HaHb, IO cToCcyeThes odymosu CY; H — migcucreMa 3HaHb, 1110
cTocyeTbes napamerpiB Ta XapakTepucTuk CY (Hepuy — mapameTpu BUMOT).

Texniune 3aBnanus Ha HJIP - 11e BaxnmBHil BUXITHUN JOKYMEHT, B IKOMY 3a3Haua-
FOTBCSI META, 3MICT 1 IOPSIIOK POOIT, HAMIYAETHCS CIOCIO peanizallii pe3yibTaTiB J0CTIKEH-
Hi. [IpuurHHO-HACIIAKOBUH JAHIIOT 3HAHB MPU PO3pOOILIl TEXHIYHOTO 3aBJIaHHS 3 ypaxyBaH-
HSIM TIPUWHSITHX TTO3HAaYeHb 3anuiieMo (puc. 1)

v R”™

A HAp
BHUM

Cucrema
YHpaBIIiHHS

Puc. 1. lIpuyunno-nacniokosuii 1anytoe 3HAHb NPU po3pooYyi mexHiuHo2o 3a80anHs Ha nouitykoei H/[P

[Ipu po3poo61i TexHivHOTO 3aBnanHs Ha HJ/IP 3a3Buyaii BUKOPUCTOBYIOTh METOIU Ha-
YKOBOT'O TIPOrHO3YBaHHS Ta aHAJI3y MEePEAOBUX JIOCATHEHb BITUM3HAHOI Ta 3apyOKHOT HAYKH
1 TEXHIKH, PEe3yJbTAaTH MaTCHTHUX JO0CIIIKEHb, BPAXOBYIOTh BUMOTH 3aMOBHHKA.

Bubip HanpsMmKy AOCTIKEHHS BUKOHYETHCS 3 METOK BHU3HAYCHHSI METOJIB JIOCIHI-
JDKEHHS 1 CIOCcO0IB BUPINMICHHS MOCTaBJICHUX 3aBaaHb. Ha 1ipomy erarmi mpoBoasThes 30ip i
BHUBYCHHS HAyKOBO-TE€XHIYHOI JIITepaTypu, HOpPMATUBHO-TEXHIUYHO1 JOKYMeHTallii, iHpopmartii
PO aHAJIOTH Ta IHIIUX MaTepialiB 3a TEMOIO, MPOBOJAATLCSA MATEHTHI JOCTIKCHHS Ha ITiJIC-
TaBi IIbOTO CKJIAJA€THCS aHAMITUYHUI oriisia. Bulip ciocoOy BupillieHHs MOCTaBIEHHUX 3a/1a4
nependayvae BuOip nmeBHoOro npuHIuny GyHkuioHyBanus Ta nooynosu CY. OTxe, IPUIMHHO -
HACJIIIKOBHI JIAHIIIOT 3HaHb OyJie MaTu BUIIISLI (puc. 2).
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Iy HIp
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Puc. 2. [IpuuunHo-Haciiokosuil 1anyro2 3HaHb Npu UOOPI HANPAMKY 00CHiOHCeHHA nio uac noutykosux HIP
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Ha erani Bubopy HanpsMKy IOCTiIKEHHS (OPMYIOTHCSI MOXKITUBI BUPIILIEHHS 3aBAaHb,
MOCTABJICHUX Yy TEXHIYHOMY 3aBJaHHI Ta POOUTHCS IX MOPIBHSIbHA OIIHKA;, YTOYHIOETHCS
€KOHOMIUHa €(EKTHBHICTh BiJl BIIPOBAHKEHHS HOBOI MPOYKIIii; poOUTHCs BHOIp 1 OOTpyHTY-
BaHHS NPUNAHATOTO HANpPSMKY JOCTIHKEHb 1 COCOOIB BHUpIMIEHHS 3aBJaHb. BHU3HAaYaeThCs
TEPMiH OCBOEHHS PO3TOPHYTOTO BHPOOHUIITBA 1 MOPAJILHOTO CTAPiHHS MPOIYKIii; po3poos-
€THCS 3arajibHa METOJIMKA MMPOBEJCHHS AOCIIDKEHHS 1 T. II.
TeopernyHi Ta eKCEpUMEHTAIBHI TOCTIIKEHHS MPOBOAATHCS 3 METOI OTPUMAHHS
HEOOXIJTHUX TEOPETUYHHUX OOIPYHTYBAHb 11010 TPOTIOHOBAHUX pimieHsb. [Ipy npoMy npuanH-
HO-HACJIIKOBHH JIAHITIOT 3HaHb MOKHA NIPEJCTABUTH Y BUTIIAI (pHc. 3).

DHIlp\A HHIIp
=

Puc. 3. Ipuuunno-nacniokosut 1aHy02 3Hakb NPU NPOEEOeHHI MeOPeMUYHUX MA eKCREPUMEHMATbHUX 00CITi-
Ooicenw nio uac nouwyxkosux H/[P

B 3araipHOMY BUTIQJIKy HA €TaIli MPOBEICHHS TEOPETUYHHX Ta CKCIICPUMEHTAITBHHUX
JOCTIIKEHb pO3pOOIISIIOTHCS poOOYl TiMOTe3H, OyAYyIOThCS MOJENi (MaKeTH, eKCIepUMEHTa-
JIBH1 3pa3ku) 00’ €KTa JOCIIIKEHb, OOTPYHTOBYIOTHCS IPUITYILIEHHS, PO3POOIISIOTHCS METOIH-
KM eKCIIepUMEHTAIbHUX J0CTKeHb. [1icis ekcriepuMeHTIB OTpUMaHi 1aHH1, 00pOOIISIOThCS
Ta 31CTaBIISIFOTHCS 3 PE3YJIbTaTAMH TEOPETUYHUX TOCTIHKEeHb. MOKINBE TaKOXK KOPUTYBAHHS
TEOPETUIHHUX MOJeNIel 00’ €KTa, MPOBEICHHS MPU HEOOXITHOCTI TOJATKOBHX E€KCIIEPUMEHTIB
Ta TEXHIKO-€KOHOMIYHUX IOCIIKEHbD.

VY3aranpHEHHsI 1 OIIHKA PE3yJbTATIB JOCIIDKEHb Tependavae cKkiagaHHs Ta odopM-
JIEHHS 3BITY, IKM TTOBUHEH MICTUTH y3arajibHEHHS Pe3ylbTaTiB poOOTH, TPOBEACHUX HA BCIX
eranax H/IP, 1 pexkoMmennaritii 3 po3poOku HOBOT1 a00 yJOCKOHAJIEHHS ICHYIO401 TexHIkH. OT-
e, MPUIMHHO-HACIIIKOBHMA JIAHIIOT OCTAaHHBOTO ertamy mommykoBux HJIP mae Burmsia

(puc. 4).

H™ > Hel

Puc. 4. [Ipuuunno-nacriokosuil 1anyroz npu y3a2aibHeHHi i oyiHyi pe3yavmamia 00caioxcensb nouykosux H/{P

B 3aranpHOMY BHMajaKy Ha ocTaHHbOMY eTami nomykoBux HJIP po3poOmstoTses pe-
KOMEHJAIII] 0J0 MOJANbIINX JOCTIHKeHb, CKIAA€ThCs MIJICYMKOBUN 3BIT Ta 3/IIHCHIOETH-
cs mpuiiom HJIP xomiciero.

3 ypaxyBaHHSIM CKa3aHOTO 3arajbHa NMPUYUHHO-HACTIAKOBA MOJENb 3MICTY MpPOBE-
nennst nomykoBux HJP mono CVY o0’ekramu eHeprocucteM OyAe MaTu BUTISI, 1O IPE-
cTaBiieHUi Ha puc.S. [IpHuMHHO-HACTIAKOBA MOJIENb 3MICTYy MpoBeAeHHs nourykoBux HJIP,
10 MpeJCcTaBlieHa Ha puc. 5 moOynoBaHa 3 ypaxyBaHHAM Toro, o CY Moxke MaTH iepapxid-
HY CTPYKTYPY, B sKiif T0Oy/10Ba CTPYKTYPHHUX €JI€MEHTIB OLIbIII BUCOKHMX PIBHIB 3aJI€KUTh BiJ|
moOy/I0BU €IeMEHTIB OUTbII HIKHIX PiBHIB (puc. 6).
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| Soa F» Ha2a| | S21-Soizn - Ha12i |
| S22 F» Haz2| | S22-Soiiz) > Ha22i |

| Sz.h > Hz.h\ | Son-Saign) > Han-2i |

i=1..h

’ Sn.l }—F{ Hn.l‘ ’ Sn.l'Sn.i(i;tl) }—F{ Hhn.1n.i ‘
’ Sn.2 M Hn.Z‘ ’ Sn.Z'Sn.i(i;ﬁZ) H Hn.2-n.i ‘

’ Sn.m M Hn.m ‘ ’ Sn.m-Sn.i(i;&m) H Hn.m-n.i ‘

i=1..m

N piBens CY

Puc. 5. Ilpuyunno-unacrniokoea moodenv 3micmy npogederts noutykosux H/[P wooo CY 06'exkmamu enepeocucmem
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$
§L Enemenrn | pius CY S2 . Sn
S1-S2 3B'I3KH MiK S2-S1 Sn-S1
enemeHTamu | piBHs o
S1-Sn cy S1-Sn Sn-Sn-1
A A
A,
A
HEMQHEHL PP TS S12 |... Sik S2.1 Se2_[_.| Sen [ | _Sna || Snz .| _ Snm_ |
T T T T IsirSig| [ste-St1 S1k-S11 S2.1-S2.2| [S2.2-S2.1 S2.h-S2.1 Sn1-Sn2| | Sn2-Sn.1 Shm-Sn.1
3B'I3KH MK
CJIICMCHTAMH
Il pisusCY  [S1.1-Sik| |S1.2-S1k S1k-S1k-1 S2.1-S2.h| [S2.2-Sa.n S2h-S2.h-1 Sn.1-Snm| |Sn.2-Sn.m Sn.m-Sn.m-1

o TR o o rh mh
" Npisens CY

Puc. 6. 3azanvuuti 6uo cmpykmypu icpapxiunoi CY

B 3arasibHOMY BHIIaJIKy alropuTM Ipouecy nposeaeHHs nomykosux HJIP momxo CY
00'eKTaMHU €HEprocUCTEM MOYKHA 3aIIUCaTH y BUTJISAL, 110 MIpe/ICTaBIeHUI Ha puc. /.

IIOo4YaToK

\ Osnatiomsienns 3 CY |

Bu3HadCeHHsI BUMOT Ta NPU3HAYCHHS ‘
H/IP mono CY

BUu3Ha4Y€HHSI MOKIIUBUX BaplaHTIB ‘ BuzHaueHHsI MOXXJIHBUX BapiaHTiB
mono nodynoru CV 1010 TPUHIIULL HKIionyBanHus CY

Bu3HaueHHsI MOYKJIMBUX BapiaHTiB
moa0 nobynosu CY

Bus3HadeHHs €JICMEHTIB Ta 3B'SI3KIB MK
enementamu | pisusa CY

Bu3HadyeHHsI €JIEMEHTIB Ta 3B SI3KIB MK

Bu3HaueHHs €JIEMEHTIB Ta 3B'SI3KIB MK
enemenTaM N piBast CY

JlocimipKkeHHsI MapaMeTpiB CKIaIOBUX
eineMenTiB ta CVY B nijiomy

BusHaueHHs1 BUMOT IIOJO PO3POOKH
HOBOI (yJIoCKOHaJIeHHsI icHy1040i) CY

Puc.7. Anecopumm npoyecy nposedenns nowyxkosux H/[P wooo CY
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3rilHO 3 HaBEJACHUM AITOPUTMOM Ipolecy mnpoBeneHHs nomrykosux HJIP mono CY
00'eKTaMU €HEProCUCTEM, 3aIMUIIEMO Y3arajJbHEHUH alIrOpUTM MeEToxy (HOpMyBaHHS HAyKoO-
BO-JIOCITITHOT KOMIIETCHTHOCTI MaiOyTHIX iHXEHEPIB 3 aBTOMAaTH3aIlil EHEProOCHCTEM Ha OC-
HOBI PUYUHHO-HACIIIKOBOT MOJIeIIi 3MICTY npoBeaeHHs nourykosux HJIP (puc.8).

CMGTOII HaB‘IaHHH>

| Oznaiiomnenns 3 CV |

dopMyBaHHS 3HaHb, YMiHb, HABHYOK 3 BU3HAUYCHHS
BuMor Ta npuzHadueHHs HJIP momxo CY

v

®dopMyBaHHS 3HaHb, YMIHb, HABHYOK 3 BU3HAUYCHHS
MOKJIMBHX BapiaHTiB 11010 moOyaoBu abo
npuHimny ¢yukiionysangs CY

dopmyBaHHS 3HAHb, YMiHb, HABUYOK 3 JIOCIi/KEHHS
nmapameTpiB ckiaioBux eneMeHTiB Ta CY B minomy

v
dopMyBaHHS 3HaHb, YMiHb, HABHYOK 3
y3arajJbHEHHsI 1 OI[IHKU PE3YJIbTATIB JOCIHTIIKECHb

v

(MeToz[ H3B‘I8.HH5[>

Puc. 8. Vzacanvnenuii ancopumm memoody (hopmyeants Hayko80-00CIiOHOI KOMNEeMeHmMHOCHI MaiOymHix iH-
JHCeHepis 3 agmomamusayii enepeocucmem Ha OCHOBE NPUHUHHO-HACTIOKOB0T MO0 3MICTIY NPOBEOEHHS NOULY-
xoeux H/[P wooo CY 06'ckmamu enepeocucmem

st yenimHOTr0 hopMyBaHHS HAYKOBO-AOCTIAHOT KOMIIETEHTHOCTI MalOyTHIX 1HXKe-
HEpIB 3 aBTOMATHU3AIlil EHEPTOCUCTEM 3MICT JUCIUILIIH iX mpodeciiftHOT MiArOTOBKU IMOBHHEH
pO3po0nsATHCS 3 ypaxyBaHHAM YCiX €TamiB HaBEJICHOTO AITOPUTMY METOAY HaBYaHHS
(puc. 8). Etan o3naiiomnenns 3 CY nependavyae BU3HAUEHHS NPU3HAYECHHS Ta OCHOBHUX BH-
mor jo CVY. Ilpu npoMy BHUKIagaueBi CliJl 3BEpHYTH OCOOJIMBY yBary CTYJCHTIB Ha Te, IO
IpU OJHOMY 1 ToMy X npusHaueHHi CY BuMoru Moxyrb OyTu pi3Hi. Bumoru no npeamera
PO3pO0KH OyAyTh BU3HAYATHUCH CIEHHU(]IKOIO MOCTAaBICHOI NPOOIEMH, [HKEPEIOM SIKOT MOKE
BUCTYIIATH MTPOSKTYBaJIbHA, EKCIUTyaTaliiiHa abo HaykoBa NisuIbHICTh. HacTynHuil eran HaBe-
JIGHOTO aNrOpUTMYy METOJy HaBUaHHA Ieperdadae (GOpPMYBaHHS y CTYIEHTIB 3HaHb, YMiHb,
HaBUYOK 3 BU3HaueHHs BUMor Ta npuszHadeHHs H/IP mono CVY. [lng nporo Bukiazad noBu-
HEH HaBYMUTH MalOyTHIX 1H)KEHEpIB 3 aBTOMATH3allii €HEpProCUCTEM CKJIQIAaTH KOPOTKI Xapa-
KTE€PUCTUKHU Ta OLIIHKU CTaHy PO3B'sA3yBaHOI MpOOJIeMH, BU3HAYaTH HOMEHKIJIATypy MapameT-
piB, YMCEIbHI 3HAYEHHS SIKUX HEOOXITHO OTpUMaTH, BU3HAYATH METY, 3aBJaHHS Ta aKTyallb-
HicTh npoBeneHHs HJIP. Peanmizaris eranmy mMerony HaB4YaHHS, IO MOB'si3aHMM 13 GopmyBaH-
HSIM 3HaHb, yMiHb, HABUYOK II[0JI0 BU3HAYEHHS MOXKJIMBUX BapiaHTiB MOOYA0BU ab0 MPHUHIIU-
ny ¢ynkuionyBanaa CVY, 103B0JIMTh MalfOyTHIM IH)XKEHEpaM YCIIIIIHO aHali3yBaTH CTaH JOC-
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JHKYBAHOTO MUTAHHS Ta BU3HAYATH HA HOTO OCHOBI HANPSAMKHU JOCIiKEHb. J[s boro BU-
KJ1a/1aueBi HEOOXITHO /JaTH 3HAHHS 11010 MOXKIIMBUX JpKepen iHpopmarlii, chopMyBaTu yMiH-
HSl BHBYATH Ta aHAJi3yBaTH HAayKOBO-TEXHIUYHY, HOPMAaTUBHY JIiTepaTypy, NaTeHTHY iH)Op-
MaIIif0 Ta 1HIII MaTepiajy, M0 MAOTh BIIHOIIECHHS O BUKOHYBAHOI TEMI 1, IK HACIIJIOK, y3a-
raJpHIOBATH OTpUMaHi naHHi. Etan ¢popmyBaHHs 3HaHB, YMiHb, HABUYOK 3 JOCIHIPKEHHS I1a-
pameTpiB ckiagoBux eneMeHTiB Ta CY B HUIOMY TOJIOBHUM YWHOM Tiependadae BU3HAYCHHS
BIUTUBY PI3HUX CXEMHHX pillleHb (MPUHITUIIB MOOYIOBH) HA TEXHIKO-SKOHOMIYHI MMOKa3HUKU
CY. Orxe, B mpolieci peaiizaiii [b0T0 e€Tanmy HaBYaHHS TOJIOBHOKO 3a7a4YCi0 € BU3HAYCHHS
OCHOBHHUX TEXHIKO-EKOHOMIYHMX Moka3HuKiB CY Ta MeToaiB iX mociimkeHHs. s ycmimHo-
ro BUKOHaHHS ocTaHHbOTO eTamy HJIP, mo moB’si3anuil 13 y3araJlbHEHHSIM Ta OI[IHKOIO pe-
3yNbTaTIB OCIIIKEHb, B TIPOIeCci HaBYaHHA Tpeba chopMyBaTH y CTYJCHTIB YMIHHS CKJaja-
TH XapaKTEPUCTHKY TEXHIYHOTO PIBHS JOCIIKYBAaHOTO 00’€KTa, PO3pOOIATH PEeKOMEH Al
I0JI0 ONTUMAJIBHOTO BUPILIEHHS MOCTABJIEHOI 3a/1a4l 3 ypaxyBaHHSAM TEXHIKO-EKOHOMIYHHMX
MOKa3HUKIB, 110 BIANOBIIAIOTh a00 MEPEeBUIIYIOTh Kpallll BITYU3HSIHI YU 3apyOiKHI MOKAa3HHU-
ku. Lle MOXyTh OyTH BUMOTH, 110 BUCYBAIOTHCS A0 MpoekToBaHoi CY, BUMOTH 1100 TMOJIT-
IIEHHS eKCIUTyaTaliiHuX Moka3HukiB CY, BUMOTHM LIOJI0 BUPIMICHHS HAayKOBO-TEXHIYHHX
npo6seM, nos's3anux 3 CY. Ciin 3a3HaUMTH, 1O M Yac 31IMCHEHHS HAYKOBOI JISUTBHOCTI
OuthIn XapaktepHuit npuknaauuil Bug H/AP, ne B ctpykrypi poOit nomykosi HAP € onniero
31 ckitamoBux. B mificHOCT1 cTBOpeHHs abo ynockoHanaeHHs: CY po3MmoYnHAETHCS BXKE Ha CTa-
Ji1 IOUIYKOBHUX poOIT. Y HayKOBIIS, IO BUBYAE ICHYIOY1 PIIIEHHS 3 MOCTaBJIEHOI MpobiIemMu,
napajenbHO pPO3MOYMHAETHCS TBOPUYMI MPOLIEC MO0 CTBOPEHHS HOBOTO a00 yIOCKOHAJICHHS
icHyrouoro. Omxe, 3a3Buyail mig yac npukiagaux HJIP HaykoBa ckianoBa po3MOYMHAETHCS,
KOJIM 11I€ HE 3aKIHYMJIach MONIYKOBA CKJIJ0Ba. 3 YpaxyBaHHIM IbOT0 NOOYAYEMO MIPUUYMHHO-
HACITIIKOBY MOJIEJIb 3MICTy mpoBeacHHs mpukiaaaaux HJIP (puc. 9).

[TomyxoBa cknagoBa npuxiaaaux H/IP

R, HBHM 4“\ D g S ‘A H

HayxkoBa cxnanosa npuknagaux HIAP y
R Huw | 9D S | o[ H |

Puc.9. Ilpuuunno-nacniokosa mooens 3micmy npogedents npuxiaonux H/P

Takum ynHOM, Y MallOyTHIX 1HXKEHEPIB 3 aBTOMATHU3AIlil EHEPrOCUCTEM B MPOIIECi BU-
KJIaAaHHA TpodeciiHuX AUCHUIUIIH TOBUHHI chOpMyBaTUCh 0a30B1 3HAHHS, YMIHHS Ta HaBU-
ykH 3 nposeneHHs nouykoBux H/IP mono CY o6’exkTamu eHeprocucteM, Ipu bOMY KOXKEH
3 eraniB nomykoBux HJ/IP mMoxe OyTH BiAIPaBHOIO TOYKOIO TBOPYOIO MPOLECY LIOJA0 CTBO-
peHHs HOBOi a00 y/ockoHaneHHs icHytouoi CY.

BucHOBKM 3 1aHOT0 J0C/iAKEHHS Ta MepPCHeKTUBH MOAAIbIINX PO3BiAoK. Buxko-
pHUCTaHHS PO3pOOJIEHOrO 3MICTY Ta METOAY HaBYaHHsS Ha OCHOBI MPUYMHHO-HACTIAKOBOI MO-
JieT1i 3MICTY MPOBEJEHHS MOUIYKOBUX HAayKOBO-JOCTIAHUX POOIT IIOJO CHCTEM YIpaBIIiHHSA
00'eKTaMu €HEprocUcTeM J03BOJMUThH YCHIIIHO (POPMYBATH OCHOBHM HAayKOBO-IOCIHIHOT KOM-
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METeHTHOCTI y MallOyTHIX iH)KEHEepiB 3 aBTOMAaTH3allii eHeprocucTeM mix yac npodeciitnoi
migrotoBku. [lepcnekTHBaMU MOAANBIINX TOCHIIKEHD € MPaKTUYHA peamizallis Meroay (op-
MYBaHHSI HayKOBO-/IOCIIIHOT KOMIIETEHTHOCTI MaOyTHIX 1HXEHEpIiB 3 aBTOMaTH3alii eHep-
TOCHCTEM B JAUCIUILIIHAX MPO(eciiHOT MIATOTOBKH.
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