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ABTop noHa/ 90 HayKOBHUX Ny6JIiKallill Ta HABYAJbHO-METOJUUHHUX Npallb.
[IpoBigHuUit iekTOp 3 AUcHUILIIH: «OcHOBU iHpopMaLiHHUX TEXHOJIOTIH B
eJIeKTpoeHepreTuLi», «O6JiK Ta KEpyBaHHS €JIeKTPOCIOXKUBAHHSIMY,
«EHepreTuyHa noJliTuka YKpaiHy Ta MapKeTHUHT eHepril», «MoenoBaHHSA Ta
NPOrHO3YBaHHS eJ1eKTPOCIOXXKUBaHHs», «[[po6seMu Ta nepcneKTUBHU
PO3BUTKY €JIEKTPOEHEePTeTUKH Ta eJIeKTPOMEXaHIKU».

JeTa/bHille 1po BUKJIaJa4a Ha CalTi kKadeapu

3arasibHa iHpopmanisa

AHoTanisa

Juvcuuiiina npUucBsAdYeHa MeToAaM IPOTrHO3YBAHHA CIIOXKUBaHHA Ta reHepalil eHeprii Ha OCHOBI
apxiBHUX AaHux. [lepia yacTHA NpUCBsiYeHa 0COBJUBOCTSM 3aadi MPOrHO3yBaHHS, BKIOYA0YX
JleTepMiHOBaHi Ta BUNaJKOBI poLecy. Po3riifganTbcsd GaKkTopHy, AAKi BIVIMBAIOTh Ha CIIOKMBAaHHA Ta
reHeparito eHepril, Taki Ik MeTeOpoJIoTi4Hi yMoBHU. Ha npukiaii peajbHUX JAHUX BUBYAETHCS
npenesieHTHUNA MeTO/, IPOrHO3yBaHHSA eJIeKTPOCNIOKUBaHHSA TaKoX. /lpyra 4acTMHa MpUCBAYEeHa
3aCTOCYBaHHIO LITYYHUX HEUPOHHUX Mepex /i NporHo3yBaHH4. Ha npukaji HelipoMepex 3
paaianbHO0 6a3UCHOI0 QYHKIIIEID BUBYAETHCS METO/, TOOYJ0BU 6araTopakTOPHUX perpeciiHux
NPOrHOCTUYHUX MOJiesIel eJIeKTPOCIIOKMBaHHA. Po3r1s/1al0ThCsl MeTOAM IPYNIOBOTI0 BpaxXyBaHHA
¢dakTopiB 3a 10MOMOro10 eKBiBaJIEHTHUX MOKA3HUKIB. [I[paKTU4HI 3aHATTSA NepeA6ava0Th aHAI3
apxiBHUX JaHUX, iATOTOBKY JaHUX [/ HABUYaHHS Mo/iesiel Ta Ho0yZ0By NPeIUKTOPIB CIOKUBAHHS Ta
reHeparil.

Jucnuiiiza cupsaMoBaHa Ha PO3BUTOK HAaBUYOK [IPOTHO3YBAaHHA, BUKOPHUCTAHHA aHAJITUYHUX
iHCTpyMeHTiB Ta po3yMiHHS BaXJIMBOCTI GaKTOPIB, 1110 BIJINBAIOTh HA eHEPreTUYHI MPOLECH.
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MeTa Ta mijli AUCHUILTIHU

MerTa.
®opMyBaHHS 3HaHb PO METO/IU NPOTHO3YBaHHS €JIeKTPOCI0KMBAHHS B IPOMUCIOBOCTI Ta no6yTi a
TAaKO0 NPOTHO3yBaHHSA reHepaliii BiJHOBJIIOBaHUX JKepeJl eHeprii.

i,

3Haru:

- IPUHLUIIU IPOTHO3YBAHHSA CKJIaJAHUX IIPOLIECIB;

- dakTopy, 1110 IPSIMO YU OMOCEPEKOBAHO BIIMBAKTh HA €JIEKTPOCIOXKUBAHHS;
- dakTopy, 1110 IPSMO YU OMOCepeIKOBAaHO BIJIMBAIOTh Ha reHepaiiito B/IE;

— TUIIU IPOTHO3YIOUUX MO/ eNeH;

- MeTO/IM MapaMeTpPHUYHOI ileHTHdiKallii MoiesIel eIeKTPOCIIOXKUBaHHS.

BMiTu:

- CTaBUTH 3aBJJaHHs Ha 36ip AaHUX, HEOOXiAHUX JJ151 TO06Y0BU MPOTHO3YI0U0i MO/Iesli CIOXKUBaHHSA Ta
reHepallil eJIEKTPUYHOI eHeprii;

- 3aCTOCOBYBATH MPOTpaMHi 3aco6u AJ1s1 TO6Y/[0BU MPOTHO3YI0UO0I MOJIeTi.

dopmMaT 3aHATH

Jlekuil, npakTU4Hi 3aHATTI, caMmocTiliHa po60Ta, KoHcy bTauii. [liIcCyMKOBHUUI KOHTPOJIb — €K3aMEH.

KoMneTreHTHOCTI

CK1. 3paTHicTb 06IpyHTOBaHO 06MpaTH, 3aCTOCOBYBATH HasiBHI Ta po3p006J/IsATH HOBI METOAU, METOUKH,
TeXHOJIOTII I/I BUpIilleHHA iH)KeHepHUX 3aBJlaHb eJIeKTPOeHEePreTUKY, eJIeKTPOTEXHIKHU Ta
eJIEKTPOMeXaHiKH, a TaK0XK MiKpo- Ta HAHOCUCTEMHOI TEXHIiKH.

CK3. 3paTHicTb 3aCTOCOBYBAaTHU OTPHUMaHi TeOpeTUYHI 3HaHHA, HAYKOBI ¥ TeXHIYHI MeTOH JJ1g
BUDpIilleHHS HAyKOBO-TEXHIYHUX NP06JieM eJleKTPOEHEePTeTUKHY, eJIEKTPOTEXHIKU Ta eJIeKTPpOMeXaHiky, a
TaK0X MiKpO- Ta HAHOCUCTEMHOI TeXHIKH, OLIiHIOBAaTU OTPUMaHi pe3yJbTaTH.

CK8. 3paTHicTb n/1aHyBaTH BIPOBA/XKEHHS i KepyBaTU poOOTOIO0 BiJHOBJIIOBAaHUX JiXKepeJl eHeprii s
3abe3MeyeHHs CTaJ0r0 PO3BUTKY eHepPreTUKU Ha OCHOBI TeXHOJIOTi PO3YMHUX MEPeX, pO3MoJiJeHol
reHeparil Ta aKkyMyJIl0BaHHs eHepril.

Pe3ysibTaTH HAaBYaHHA

PH2. BusHauaTu HanpsiMu, po3po6JITHU U peali3oByBaTU IPOEKTHU CTBOPEHHS Ta MOEPHi3alii
€JIeKTPOEeHEePreTUYHUX, eJIEKTPOTEXHIYHUX Ta eJIeKTPOMEXaHIYHUX KOMIIJIEKCIB i CUCTEeM, a TaKOX
BUPOOHHLITBA MiKPO- Ta HAHOCUCTEMHOI TEXHIKU 3 ypaxyBaHHSM TeXHIYHUX, EKOHOMIUYHUX, IPABOBUX,
couja/IbHUX Ta €KOJIOTIYHUX aCleKTiB.

PH3. 3acTocoByBaTH crneliai3oBaHi KOHLIENTYa/IbHi 3HaHHS, 1110 BKJIOYaIOTh Cy4acHi HayKOBi 300y TKH,
a TaK0XX KpUTHUYHE OCMUCJIEHHS Cy4acHUX Mpo6JieM y cdepi eleKTpoeHePreTUKHY, eJIEKTPOTEXHIKH,
eJIeKTpOMeXaHiKH, a TAK0 MiKpO- Ta HAaHOEJEKTPOHIKY, [IJIs1 pO3B’sI3yBaHHSA CKJIaJHUX 3aJa4
npodeciiHol AisIIbHOCTI.

PHS5. 36upatu HeobxigHy iHOpMaLlil0, BAKOPUCTOBYIOYH HAYKOBO-TEXHIUHY JiTepaTypy, 6a3u JaHUX Ta
IHIUI pKepeJia, aHali3yBaTH M OLiHIOBATH il.

PH7. ByayBaTtu ¥ focnimkyBaTtu ¢i3nyHi, MaTeMaTU4Hi 1 KOMI'IoTepHi Mo/iesli 06’€KTIB Ta npoLeciB
eJIeKTpPOeHepreTUKH, eJIeKTPOTEeXHIKH, eJIeKTPOMeXaHIKH, a TAKOX MIKpO- Ta HaHOe/JIeKTPOHIKH.

PH11. Po3ymiTu Ta BUKOPUCTOBYBATU NPAaBOBi aKTH, HOPMHU, IPaBUJIa Ta CTaHAAPTHU B rajysi
eJIeKTpOeHEPTEeTUKH, 30KpeMa BiTHOBJIIOBAHUX JpKepeJl eHepril.

PH12. 3acTocoByBaTH HasiBHe Ta ONIAaHOBYBAaTHU HOBe NIPOrpaMHe 3abe3IeyeHHs], IpU3HaYeHe A1
KOMIT'FOTEpHOT'0 MO/Ie/II0BaHHs 00’€KTIB Ta NPOLEeCiB ¥ e/leKTpOeHepreTUYHHUX, eJIeKTPOTEXHIYHUX Ta
eJIEKTPOMEeXaHIYHUX CUCTEMaX, a TAKOXK MIKpO- Ta HaHOEJIEKTPOHHUX CUCTEMAX.

06cAr AMCHUIIIHA

3aranbHuit o6car aucnumiing 120 rog. (4 kpeputiB ECTS): nekuii - 32 rof., npakTu4Hi 3aHATTS — 32
roJ., caMocTiiiHa po6oTa - 56 rog.
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IlepeAyMOBU BUBYEHHS AUCHHUIUIIHU (MpepeKBi3UTH)

Be3 npepekBi3uTiB.
HaBuuku po60TH 3 €JIEKTPOHHUMHU TAGIULSMU

0co06JIMBOCTi AUCIUIJIIHH, METOAHM TAa TEXHOJIOTII HaBYaHHA

Kypc 30pieHTOBaHO Ha CaMOCTIMHY Mi3HABAJIBHY AiSIBHICTD C/IyXadiB, Ha IX BMiHHS 06p06JIATH apxiBHI
JlaHi Mpo eJIeKTPOCIOXKUBAHHS, OYyBaTH IPOTHOCTUYHI MO/IeJTi 3a JOOMOI010 MPOrpaMHUX
MaTeMaTUYHUX NaKeTiB, MpalloBaTH 3 JpKepesJaMu HayKoBOI Ta TeXHIYHOI iHpopmariii.
BUKOPHCTOBYIOTHCS PENPOAYKTHBHI METO/IM HABYaHHS 3 ONIOPOI0 Ha NoeTanHe GopMyBaHHS PO3yMOBHUX
Jlill 3 eJleMeHTaMU aKTUBHUX METO/IiB HaBUYaHHS.

Jleknii 1poBOAATHCA B IHTEPAKTUBHOMY PEXUMi 3 BUKOPUCTAHHSIM MYJbTUME/IINHUX TEXHOJIOTIH.
[IpakTU4Hi 3aBJJaHHS BUKOHYIOTbCS 3 BUKOPUCTAaHHAM miaTdopmu Microsoft 365 Ta BisibHOTO
MporpamMHoro 3abe3nedyeHHs. HaByasbHi MaTepiasu AOCTYIHI A1 cTyAeHTiB y 6;10kHOTI OneNote Class
Notebook.

IIporpama HaB4YaJIbHOI AUCLIUILIIHA

TeMM JIeKIiHHUX 3aHATH

lis1i HaBYaJIbHOI AUCLUIIJIIHU
3HaveHHs AaHOI HABYA/IBHOI UCIUILIIHU [IJ1s1 3a6e3Me4eHHs iHIIUX nMpodeciiHUX HaBYaJIbHUX
JUCHUILIiH. O6cAT HAaBYaJbHOI0 MaTepiasy, BU/M 3aHATh Ta OpraHizanis po60TH /i HOro 3aCBOEHHS

3MicToBui MoayJib 1. [IporHo3yBaHHs M0 NpelefeHTy

Tema 1. 3ajaya NpOrH0O3yBaHHA

3azayvi NporHo3yBaHHA B MeTeOpOJIOTii, eKOHOMIlLi Ta eHepreTULi. MaTeMaTU4YHe MPOrHO3yBaHHA B
MJIaHyBaHHI i ynpaBJiiHHI eHeprocucteMaMu. [IporHo3yBaHHS NPoOLeCiB MO iX NapaMeTpax B JaHUU
MOMEHT 4acy i no ix nepegicropii. [I[porHo3yBaHHA KOpeJIbOBaHUX NPOLIECIB.

Tema 2. [IporHo3yBaHHS JeTepMiHOBaHUX i BUNIAJKOBUX NPOLECIB.

3agaui iHTepnoasauii i ekcrpanossuii. [1ig6ip anpoKCUMyH0O40ro MHOTO4J/IeHa AJ1s1 IPOTHO3YBaHH:A
JleTepMiHOBaHUX npolieciB. MeTon i dopmy.sia KosiMoropoBa /151 IpOrHO3yBaHHS HeCcTalliOHApHUX
BUIIa/IKOBUX IIpoLeciB. MeTo/, XapaKTepUCTUYHUX CKJIaJ,0BUX

Tema 3. @akTopy, 1110 BIJIMBAIOTh Ha CII0KMBAHHSA Ta reHepallito eHeprii.

®dakTopy, 110 BIJINBAIOTh Ha CII0KMBAaHHA eHepril Ha BUPDOOHUITBI Ta y NOOYTi: Ce30HHI,
MeTeOoPOJIOTiuHI, collia/ibHi. 3B’ I3HUN XapaKTep CIOXKUBaHHS Pi3HUX BU/IB eHeprii. Bn/uB sKocTi
OllaJIEeHHS Ha CIIOKUBAHHS eJIEKTPOeHepril.

®dakTopy, 110 BIJIMBAIOTh HA BUPOOJIEHHS eHeprii COHTYHUMU Ta BITPOBUMU eJIEKTPOCTAHLiSIMU:
Ce30HHi, MeTeopoJIoTiyHi. MeToAU OTPUMaHHA METEOPOJIOTIYHUX JAaHHUX.

Tema 4. [IpeniejeHTHUI MeTO/, IPOTHO3YBaHHA eJIeKTPOCH0KMBaHHS.

[Towyk npeneseHTHOro AHs. MeTO U KOperyBaHHs IPOrHO3y 3a BTOPUHHUMU GaKTOPaMHU.

3MicToBul MoAyJib 2. [IporHo3yBaHHA 3a JONOMOTI00 IITYYHUX HEUPOHHUX Mepex

Tema 5. BukopucTaHHsI LUITyYHUX HEMpOMepeX /i1 MOJle/II0BaHHA CKJIaJHUX HeJliHIHHUX IPOLIeCiB.
Heiipomepexi 3 pagiasibHOI0 6a3UCHOI0 QYHKIi€0. BUKOpHUCTaHHS e HETUYHOI0 aJITOPUTMY JJIs
HaBYaHHS HEHPOMEpPEKX.

Tema 6. [IpuHIMIIN 06Y0BU 6araTopaKTOPHUX PErpeciiHUX NPOTHOCTUYHUX Mo/iesiel
eJIEKTPOCIIOKKMBAHHS Ha 6a3i HelpoMepex.

Tema 7. MeToay rpynoBoro BpaxyBaHHs GaKTOPIB 3a JIONOMOTOK eKBiBaJIEHTHUX TOKAa3HUKIB.
Po3paxyHOK ekBiBaJIeHTHOI 30BHILIHBOI TEMIIEPATYPH.

Tema 8. PerpeciiiHi Ta aBTOperpeciiiHi MoJesi eJIeKTPOCHOKMBAaHHSA 3 PO3MOJIJIEHUMH JIaTOBUMU
3MIHHHUMH.

Temu NPAKTUYHHUX 3aHATD

TeMma 1.
Anariz apxiBHHUX JIaHUX PO MOOGYTOBE €JEeKTPOCMOKMBAHHS, MOTOHI YMOBHU Ta BiJIMYCK TeMJa.
BusiBsieHHs Ta paH>KyBaHHs paKTOPiB BILJIUBY.

HauionaAsHuit TeXHIYHUI YHIBEPCUTET
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Tema 2.

[ligroToBKa JaHUX 10 BUJIJIEHHS KJIACTEPIB CX0KHUX JHIB

Tema 3.

BujinenHs npeneieHTHUX AHIB. Po3paxyHok koedillieHTiB KopeKIlil mporHo3y 060BOro
€JIEKTPOCIIO>KMBAHHA Ha BiAIyCK TeIlIa.

Tema 4.

[To6yn0Ba NpOrHO3Y AJ1s epeBipoYHOro poKy. AHa/li3 TOYHOCTI MPOTHO3yBaHHS.

Tewma 5.

[lizroToBKa JaHUX /Il HABYaHHA HEHPOHHOI Mepexxi. CTBopeHHs Habopy ma6JioHiB. KoHdirypyBaHHs
napameTpiB PB®-mepexi ans nporpamu Mendel

Tema 6.

HaBuaHHS HepoMepeXeBOro nNpeIUKTopa J060BOro eJIeKTPOCIOKMBAHHS 3 BpaxyBaHHS KaJleHJapHUX,
CE€30HHHUX, Ta TeMIIepaTypPHUX JAHUX

Tema 7.

HaBuaHHS HellpoMepexeBUX NPEAUKTOPIB JJ060BOr0o eJIeKTPOCIOXKMBAHHS 3 BpaXyBaHHS /10/IaTKOBUX
MeTeOo[aHUX, BIANYCKY TelJa Ta epeicTopil eJIeKTPOCIOXXUBaHHA.

Tema 8.

HaBuaHHf HellpoMepexeBOro NpeUKTOpa reHepallii eHeprii COHTYHOIO MaHeJIIo.

Temu 1a60paTOPHUX POGIT
He nepepbaueni nporpamoto

CaMocTiiHa po6oTa

CaMocrTiitHa po60Ta CTyZleHTa BKJII0Ua€e BUBUEHHSsI JIEKLiiHOr0o MaTepiaJy, NiATOTOBKY A0 NPaKTUUYHHUX
3aHATb, BUKOHAHHA PO3PaxyHKOBOI'0 3aBJaHHS, BUBY€HHA J04AaTKOBOI'O MaTepiaJy.

[HpMBifyasbHe 3aBJAAaHHA — pO3paxXyHKOBE 3aBJaHHS.

3aBaaHHA cupusie GopMyBaHHIO HABUYOK Po60TH 3 peasibHUMU JaHUMHU ACKOE Ta nporHosyBaHHs
Jl060BOI0 eJIEKTPOCNOKHUBAHHS.

Po3paxyHkoBa po6oTa «[IporHo3yBaHHs eJIeKTPOCIOKUBAHHS XKUTJI0BUM MacUBOM M. XapKoBa»
BuxizgHi faHi 3riZHo BapiaHTy.

06csr po3paxyHKOBUX POOIT: 4-6 apKyIliB NOSCHIOBAJIbHOI 3alIUCKHU.

Tepwmin nogaui: 16-i THX/I€EHbD.

OuiHIOETBCS: MPAaBUJIBbHICTh NPOBEAEHHS PO3PaxyHKiB Ta 0popM/IeHHS pO6OTH.

JliTepaTypa Ta HaBYaJ/IbHiI MaTepian

OcHoBHa JiTepaTypa:

1. Yepnenko II. 0. KopoTKOCTpOKOBe NPOTHO3yBaHHA €JIEKTPUYHOI0 HaBaHTaKeHHS
eJIeKTpOIoCcTa4ya/JbHOI KOMIaHIl 3 BUKOPUCTaHHAM IUTYYHOI HEHPOHHOI MepexKi ITTMOMHHOTO HaBYaHHA
/ I1. 0. YepHeHko, B. O. Mipownuk // [Ipaui IHcTuTyTy enekTpoanHaMiku HanjioHasnbHOI akazieMii Hayk
Ykpainu. - 2018. - Bun. 50. - C. 5-11. - Pexxum poctyny: http://nbuv.gov.ua/UJRN/PIED_2018_50_3.
2.YepHeHko I1.0. AHani3 epeKTUBHOCTI BUpillleHHS 3a/ja4i KOPOTKOCTPOKOBOTO NPOTrHO3yBaHHS CyMap-
HOI'0 eJIEKTPUYHOI'0 HaBaHTa)KeHHsl eHeprocucteMu 3 BUKopucTtanHus IIHM Tuny 6araToimapoBuil nep-
centpod / [1.0. YepHeHko, 0.B. MapTuniok, B.0. MipouHuk // OnTuko-eneKTpoHHi iHpopmaliiHo-eHep-
reTu4Hi TexHoJsorii -2013 -Ne 1 -C. 24-27. -Pexxum poctyny: http://nbuv.gov.ua/UJRN/oeiet_2013_1_7.
3. Yepuenko II. O. baraTopiBHeBe KOPOTKOCTPOKOBE NPOTHO3yBaHHS CyMapHOI'0 eJIeKTPUYHOI0
HaBaHTaxXeHHs eHeproo6'eaHanHs / I1. 0. YepHeHnko, O. B. MaptuHiok // Bichuk BiHHuIbKOTO
MOJIITeXHIYHOro iIHCTUTYTY. — 2011. - Ne. 2. - C. 74 - 80.

4. Khotanzad A., et al. An adaptive modular artificial neural network hourly load forecaster and its
implementation at electric utilities. IEEE Transactions on Power Systems, 1995, 10.3: 1716-1722.

5. Khotanzad A, et al. ANNSTLF-a neural-network-based electric load forecasting system. [IEEE
Transactions on Neural networks, 1997, 8.4: 835-846.

6. Khotanzad A., Afkhami-Rohani R., Maratukulam D. ANNSTLF-artificial neural network short-term load
forecaster-generation three. IEEE Transactions on Power Systems, 1998, 13.4: 1413-1422.
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7. Tumuyk C. O. BrockoHaneHHs MeTOAiB locTOBepizallii BuxifgHoi iHdpopmallii Ha npuKIaaax
MPOTHO3HUX 3a/ia4 B eJIeKTpoeHepreTuili : MoHorpadis / C. 0. Tumuyk, M. M. YepewmiciH, B. B.
YepkamuHa. - XapkiB : @akT, 2020. - 192 c.

[HdopMaliiiHi pecypcH B iHTepHeTi:

1. Atsac inconsinii GLOBAL SOLAR ATLAS, http://globalsolaratlas.info/

2. Atnac BiTpiB GLOBAL WIND ATLAS, https://globalwindatlas.info/

3. llani npo renepauiro BEC ta CEC B HiMeuuuni Ubertragungsnetzbetreiber,
https://www.netztransparenz.de/

4. The Weather's Record Keeper Meteostat, https://meteostat.net/en/station/34300

CucremMma OLiHIOBAaHHA

Kpurepii onjiHI0OBaHHA yCHIIMHOCTI CTyA€HTa IlIkasa oniHIOBaHHA

Ta po3MOAiI 6asiB Cyma HarnjioHasbHa oLiHKa ECTS
OcTraToyHa oniHka (100 6aJiB) cK1aa€ThCA 3: 6asiB
- 50 6aJiB 3a gBa Moy (25 Ta 25 6isiB); 90-100  BigminHO A
- 30 6aJiiB 32 iHAMBIIya/ibHE 3aBAAHHSA 82-89 Jo6pe B
- 20 6aJ1iB 3a icruT. 75-81 Jo6pe C
64-74 3a10BiJIbHO D
60-63 3a10BiJIbHO E
35-59 HesazoBinbHO FX
(noTpi6bHe fonaTKoOBE
BUBYEHHS)
1-34 HezagoBisibHO F
(moTpi6He MOBTOpHE
BUBYEHHS)

HopMu akaaemMiyHOI eTHKM i IOJIITUKA KypCy

CTyeHT NOBUHEH J0TpUMyBaTUCcA «KoJleKcy eTUKHY akaieMiYHUX B3a€EMOBITHOCHH Ta 106pOYeCHOCTI
HTY «XIIl»: BUABAATH AUCUUILTIIHOBAHICTh, BUXOBAHICTh, J0OPO3UUYINBICTD, YECHICTD, BiANIOBIAANBbHICTD.
KoHuikTHI cuTyanii NOBUHHI BiJKPUTO 06roBOPIOBAaTHCS B HABYAJbHUX I'PyIax 3 BUKJIaJaueM, a Ipy
HEMOJIMBOCTI BUpilIeHHs KOHQJIIKTY - JOBOAUTHCA A0 BifoMa criBpobiTHUKIB JUPEKLi] IHCTUTYTY.
HopMaTrBHO-IpaBoBe 3a6e3neyeHHsI BIPOBaXKeHHs NPUHLUINIB akajeMiuHoi fo6podecHocTi HTY
«XIII» po3mimeHo Ha caiTi: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-dobrochesnist/
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