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1. AHoTauis 10 Kypcy

VY mexax kypcy «CydacHl eHeproMexaHiuHl KOMIUIEKCH JJisi OypoOIiApUBHUX POOIT»
3100yBadyl  MPOJOBXKYIOTh  (opMyBaTh  1HTErpalbHy Ta  croemianbHi  (¢axosi)
KOMIIETEHTHOCTI, 0COOMCTI Ta mpodeciiiHi yMiHHS I HABUYKH, a caMme: OLIHIOBATH MiAPUBHI
BJIACTUBOCTI BHOYXOBHX pEYOBMH, PO3YMITH [it0 BHOYyXy B TIpCBKHH OO,
BUKOPHCTOBYBAaTH Cy4YacHI €HEProMeXaHiYHi KOMIUIEKCH JIsi BUKOHAHHS OypOMiIpUBHUX
POOIT Ha TIPHUYUX MiMTPUEMCTBAX.

2. MeTa Ta 3aBJaHHS KypCy

MeTta aucuuIUIiHM — Tmojsrae 'y (opMyBaHHI yMiHb Ta KOMIIETCHIIN IS
3a0e3MeUYCeHHs] CYYaCHOTO PO3YMIiHHS TMpOlleCy pPYHHYBaHHS MAacHBY TipCBKHX TIOPiJ
BUOYXOM, HalaHHS MailOyTHIM (paxiBIsIM iH)KEHEPHO-TEXHIYHUX 3HAHb 1 MPAKTUYHUX YMiHb
BUKOPHCTaHHS CyYaCHHX CHEPrOMEXaHIYHHX KOMIUICKCIB Ui BUKOHAHHS OypOMiIpUBHUX
pOOIT Ha TIPHUYUX MIATPHEMCTBAX.

Peamizamiss metn BuMmarae Tpanchopmarlii MporpaMHUX pe3yibTAaTiB HABYAHHS B
JTUCIUTUTIHAPHI Ta aJIeKBATHUH BiAOip 3MiCTy HaBYAIBHOIT AUCIMIUTIHA 32 [IUM KPUTEPIEM.

3aBaaHHS KypCY:

—chopmyBat y 3100yBadiB BHIIOI OCBITH IUIICHY KapTHHY IIPO MEXaHI3MH
pyHHYBaHHS TOpIJ TMiJa Ji€l0 BUOyXy Ta BUKOPUCTAHHS CyYacHHX CEHEProMeXaHIUYHUX
KOMIUJICKCIB JIJI1 BUKOHAHHS OypOIiIpUBHUX POOIT HA TIPHUYUX MIATPHEMCTBAX;

— O3HAOMWTH 3 3arajJbHUMH BiJIOMOCTSIMU TIPO BUOYXOBi PEUOBUHH, METOJU OIIHKH
iX TiOPUBHUX BJIACTHBOCTEH, PIZHOMAHITTAM MPOMHUCIOBUX BHOYXOBUX PEYOBHH,
cnocobamMu Ta 3aco0aMM BHUCA/DKEHHS 3apsiB, [i€l0 BHOYXy B TIPChKIA MOpOII,
napaMerpamMu OypomiIpuBHUX POOIT y MiI3EMHUX BUPOOKaAX Ta MpH BUA0OYBaHHI KOPUCHUX
KONIAJIMH, BUKOPHUCTaHHS CY4YaCHMX EHEPrOMEXaHIYHMX KOMIUICKCIB [UIsi BUKOHAHHS
OypomiApuBHUX POOIT HA TIPHUYUX TIAMPUEMCTBAX;

— (opmyBaTH y CTYACHTIB JOCTITHUIIbKI YMIiHHS, JOCBiJ POOOTH 3 HaBYAJILHOIO Ta
HAYKOBOIO JIITEPATypoOlO, MOBIAKOBHUMH 1 TEPIOAWYHHMH BUIAHHSIMH, PO3PaXyHKOBHMH
MOJIyJISIMHU Ta MPOTPaMHUMH MPOIYKTaAMH U 1HIIMMU JKepenamMu iH(opmMarii;

— HaBUMTH 3700yBadiB BHUIIOI OCBITH BHKOHYBaTH NPAKTUYHE BUKOPUCTAHHS
CY4acCHHX €HEpProMeXaHIYHHX KOMIUIEKCIB [Jisi BUKOHAHHA OypOIiIpHBHHX pPOOIT Ha
TIPHUYHX ITiITPUEMCTBAX.

3. Pe3yabTaTy HABYAHHSA

YMiTi 00upaTH Ta 3aCTOCOBYBAaTH MPOMHUCIIOBI BUOYXOBI MaTepiaiu AT KOHKPETHUX
YMOB BHUKOPUCTaHHS, PO3PAaxXOBYBaTH MapaMeTpu OypomiApuBHUX poOIT y Mig3eMHUX
BUpoOax Ta mpu BHUAOOYBaHHS KOPUCHUX KOIAJIWH, BUKOPHCTOBYBAaTH CydacHi
E€HEepProMeXaHiuHI KOMIUIEKCH JJii BHKOHAHHSA OYpOMiApHBHUX pOOIT, OOIPYHTOBYBATH
1HXKEHEepH1 PIIlIeHHS.



4. CTpyKTypa Kypcy

JIEKIIIT
1. 3araabHi BinomocTi npo oOyponigpusHi po6otu (BIIP)
1.1. 3aranbHi BiTOMOCTI po BUOYX 1 BHOYXOB1 peYOBUHU
1.2. Knacudikarisi BuOyXOBUX peHOBUH
1.3. IBuaxkictes neronamii. [IpanesgaTaicts. bpusanTHa fist BHOyXOBUX PEUOBHH
1.4. ITpomuciioBi BUOYXOBi XiMi4HI CIIOTYK
1.5. KoMmnoHneHTH MexaHIYHUX BUOYXOBHX CyMIiIIeH
1.6. [IpomuciioBi MexaHi4Hi BUOYXOBi cyMiri
1.7. Emynbciitai BHOyXOBi pe4OBUHU
2. CnocoOu iHinirvoBaHHs 3apsAiB BUOYXOBHX Pe4OBHH
2.1. Boruese, eI€KTPOBOIHEBE T €JIEKTPUUHE BUCAKEHHS
2.2. BucapkeHHs J€TOHYBAJIbHUM LIHYPOM
2.3. HeenexkTpuuHi CUCTEMH 1HIIIFOBAHHS 3apsi/IiB
2.4. be3nonym’ssHe BUCAKEHHS 3apsiIiB
3. liss BUOYXY NpU PyHHYBaHHI TPCbLKUAX MOPiX
3.1. OcHOBHI MOHATTS 1ii BUOYXY
3.2. ®yHKIlIA MOKa3HUKA Jii BUOYXY
3.3. MexaHni3Mm pyiHyBaHHsI TIpCHKUX MOP1J BUOYXOM
3.4. [TpuHIMTN PO3PAaXyHKY 3apsiiB
4. Enepromexaniuni kommiekcu 415 BIIP npu npoBeaeHHi ripunyux BUPoOOK
4.1. Mapametpu BIIP npu npoBeneHHI TOPU30HTAIBHUX Ta OXHIUX BUPOOOK
4.2. KoMrutekcu TripHUY0ro o0IaHaHHs ISl POBEACHHS TOPU30HTAIBHIX BUPOOOK
4.3. OcobmuBocti BITP mpu mpoBeneHHI BEpTUKATBHUX BUPOOOK
4.4. EneproMmexaniune o0JIaHAHHS I TPOBEACHHS BEPTUKAIBHUX BUPOOOK
5. CyuacHi eHeproMexaHiuHi KOMIUIEKCH VIS MII3€MHOr0 BUI00YBaHHS Py
5.1. [lincikanHsi, BiApi3aHHs Ta BiIOMBaHHS 3amMaciB y BUIOOYBHUX OJIOKax
5.2. locTaBka BigOMTOI KOPHCHOT KOTIAJIMHA y MEXKaX OJIOKY
5.3. Komrekcn caMoXiTHOTO OypOBOT0, 3apsTHOTO Ta JOCTABHOTO 00JIa THAHHS
6. Enepromexaniune odsagnanns Aist BIIP Ha BinkpuTux ripauuunx podorax
6.1. [TapameTpu CBEpATIOBUHHUX 3apsIiB
6.2. EHepromMmexaHiuyHi KOMIUIEKCH OypOBOTO 00JIaIHAHHS
6.3. KoMriekcu 3apsigHOro 06J1aIHaHHS
7. 3axonu 0e3nexu npu BukoHaHHi BITP
7.1. 3aranbpHi BUMOTH 111010 O€3MeuH01 TexHoJIor1i Ta opranizamii bITP
7.1.1. Bumoru 10 nepcoHairy

7.1.2. TloBoKeHHsT 3 BUOYXOBUMH MaTepiajlaMd ITiJl 4ac MiJArTOTOBKH Ta IMPOBEJICHHS
MiJPUBHUX POOIT
7.1.3. TloBomkeHHS 13 3aco0amu 1HIIIFOBaHHS i1 Yac MiAPUBHUX POOIT

7.1.4. JlomaTkoBI BHUMOTH JI0 TIOBO/DKCHHS 3 BHOYXOBMMH MaTepiajlaMd T dac



HiAPUBHUX POOIT y TIpHUU0A00YBHIM MPOMHCIOBOCTI Ta HA 00’ €KTax OyNiBHULITBA
7.1.5. Bumoru 6e3neku 10 3apsaHOro, JOCTaBHOIO Ta 3MILTYBaJIbHOTO YCTATKyBaHHS
7.2. Bumoru 6e3nexu npu BukoHanHi bIIP mis mpoBenenns ripundux BUpoOOK

7.3. Bumoru Oe3neku miJg 4Yac MEXaHI30BAaHOTO 3apsKaHHS BUOYXOBHUX PEUYOBUH Y
MiI36MHUX BUPOOKaX

IHPAKTUYHI 3AHATTA
1. BusHaueHHs TpUBaJIOCTI Yacy OypiHHS HIMypiB mepdopaTopamu
2. BuzHaueHHs TpUBAJIOCTI Yyacy OypiHHA LIMypPiB yCTAaHOBKaMH OypPHIIBHUMU IIaXTHUMU

3. BusHaueHHs1 TPUBAJIOCTI Yacy MEXaHi30BAaHOTO 3apsKaHHs LIMypPiB MPH MPOBEACHHI
TIPHUYHUX BUPOOOK

4. Bu3Ha4yeHHS TPUBAJIOCTI Yacy HaBaHTAXXEHHS TiPCHKOI MAacH BAaHTAXXHO-IOCTaBHUMHU
MalrHAMHU

5. BusHaueHHs TpHBaNOCTI dYacy OypiHHS INTAaHTOBHX IIMypiB a00 CBEpAJIOBHUH
OypoBHMH BepcTaTaMH

6. Bu3HaueHHs TPUBAIOCTI Yacy MEXaHi30BAaHOTO 3aps/KaHHs IITAHTOBUX HIMTypiB abo
CBEP/UIOBUH 3apATHIMH MAITHHAMHA

7. Bu3HaueHHS TPHUBAIOCTI Yacy JOCTaBKH pyAH Yy OJOLI BaHTaXHO-AOCTABHHUMH
MaluHaMU

8. Bwu3HaueHHs TpHBaIOCTI Yacy BHIIYCKYy Ta JOCTaBKM pyAd BiOpamiitHuMu
yCTaHOBKaMH a00 KUBUIbHUKAMHU



5. TexniuHe o01afHAHHA Ta/a00 MporpamMHe 3a0e3neYeHHs *

AKTHBOBaHMI aKayHT YHIBEPCHUTETChbKOi mowmTH (student.i.p.@nmu.one) Ha
Odic 365.

BukopucToBy0ThCS 1HCTpYMEHTaldbHAa 0a3za BHITyCKOBOI KadenpHu, a TaKox
KOMIT IOTEpHE Ta MyJIbTHUMe1iHEe 00JaHaHHs, TucTaHiitHa miaTdhopma Moodle.

6. CucTeMa OIIHIOBAHHSA TA BUMOTH

6.1. HaByaJubHi 1ocArHeHHs 3100yBaviB BUIOI OCBITH 32 pe3yJibTaTaMU BUBUYEHHS
KypCy OLIHIOBaTUMYThCS 3a HIKAJIOK, 1110 HABEJEHA HIDKYE:!

Pentunrosa mnikana [HCTHTYIIMHA TTKaTa
90-100 BIIMIHHO
74—-89 no0pe
60-73 3aI0BLILHO
0-59 HE3a0B1JIBHO

6.2. 3100yBaui BHUIOI OCBITH MOXYTh OTPUMAaTH MiACYMKOBY OLIHKY 3 HaBYaJIbHOI
JTUCIUIUTIHA HA TT1/ICTaBl TOTOYHOTO OI[iHIOBAHHS 3HAHB 3a YMOBH, SIKIIIO HaOpaHa KiJbKIiCTh
OaJTiB 3 MOTOYHOT'O TECTYBaHHS Ta CAMOCTIHHOI poOOTH CKJIaJaTUMe He MeHIe sik 60 6ariB.

MakcuMabHe OLIHIOBAHHS:

[IpakTHyHa yacTUHA
TeopetnyHna
IIpu cBO€UacHOMY [Ipu HECBOEUACHOMY Pazom
YacTHUHA . .
CKJIQJIaHHI1 CKJIQJJaHHI1
60 40 20 100

[TpakTryHi pobOTH MPUIMAIOTHCS 32 KOHTPOJIBHUMHU 3aIIUTAHHAMHU 10 KOXKHOT 3
pobotu. OIUIHIOBaHHA MPAaKTUYHUX POOIT 3AIMCHIOETHCS MLUIIXOM PO3PAXyHKY
cepeaHboro apupMETHIHOTO OaTy 3a CKIAJCHUMH MPAKTUYHUMH POOOTAMH.

TeopeTnuHa yacTHHA OLIHIOETHCS 3a PE3yIbTaTaMu 3/1a4l KOHTPOJIbHOI TECTOBOI
poboTH, sika MicTuTh 30 3aTTUTaHB.

6.3. Kpurepii oniHlOBaHHS MiZICYMKOBOI p000TH

30 TecToBHX 3aB/aHb 3 YOTHPMa BapiaHTaMH BiAmoBineW, | mpaBwibHA BiIMOBIIHL
OLiHIOETBCS Yy 2 Oamu (pazom 60 Oam). OmnmTyBaHHS 3a TECTOM MPOBOAWUTHCA 3
BUKOpPHCTaHHAM TexHouorii Microsoft Forms Office 365.

6.4. Kpurepii OiHIOBAHHA NPAKTHYHOI po0OTH

3a KOXKHY TIPAKTHYHY POOOTY 3700yBa4 BUIIOT OCBITH MOXKE OTPUMATH HACTYITHY
KUTBKICTh OaJliB:

40 6aJgiB: OTpUMAHO MPABUJIBLHY BIAMOBIAB (3T1HO 3 €TAJIOHOM), BUKOPUCTAHO
dbopMyITy 3 IOSICHEHHSIM 3MiCTy OKpeMUX ii CKJIaJJOBHX, 3a3HAYEHO OJIMHUII BUMIDY.

30 6aniB: oTpuMaHO MPaBUIbHY BIANOBIIb 3 HE3HAUHUMHU HETOYHOCTSIMU 3T1HO
3 €TaJIOHOM, BIACYTHA (hopMyIa Ta/ab0 MOSCHEHHS 3MICTy OKPEMHUX CKIIAJ0BUX, a0o



HE 3a3HAaY€HO OJMHUIIl BUMIDY.

20 0axiB: OTpUMaHO HEMPABWIBHY BIIIMOBI/b, MPOTE BUKOPUCTAHO (HOPMYITY 3
MOSICHEHHSM 3MICTY OKPEMHUX 11 CKJIaI0BUX, 3a3HAUYEHO OJMHMUIII BUMIpY.

10 6aniB: oTpMMaHO HEMpPaBUIbHY BIAMOBI/b, MPOTE BHUKOPUCTAHO (POpPMYITY
0€e3 MosICHEeHb 3MICTY OKPEMHUX ii CKJIaJOBHUX Ta HE 3a3HAUYEHO OJMHMUIII BUMIDPY.

0 0ajiB: HaBeICHO HEMPABUJILHY BIIMOBIAL, 1O SIKOI HE HAJAHO >KOIHUX
MOSICHEHb.

7. IlosiTuka Kypcy

7.1. IToJiTHKA 1010 aAKAeMIiYHOI 100POYeCHOCTI

AkaneMiuyHa JOOpOYECHICTh 3700yBadiB BUIIOI OCBITH € Ba)XJIMBOIO YMOBOIO
JUTSI OTIaHYBaHHSI pe3yJIbTaTaMU HaBYAHHS 34 JUCITUTUIIHOIO 1 OTPUMAHHS 33I0BITLHOT
OIIIHKA 3 TMOTOYHOTO Ta IIJCYyMKOBOTO KOHTPOIIB. AKaJeMi4Ha JO0OpPOUYECHICThH
0a3yeTbcs HAa 3aCyMKEHHI MPAKTUK CHUCYBAaHHSA (BUKOHAHHS MUCHBMOBHX pOOIT 13
3aJIy4eHHSM 30BHINIHIX JpKepen iHdopMallii, KpiM JT03BOJICHUX JJIsI BUKOPUCTAHHS),
myariaty (BIATBOPEHHS OITyOJIKOBAaHUX TEKCTIB I1HINMX aBTOPIB 0e3 3a3HauyeHHS
aBTOpCTBa), (haOpukarllii (BuraayBaHHs JaHUX 4d (DAKTIB, 1[0 BUKOPUCTOBYIOTHCS B
OCBITHHOMY mporieci). [MTomTuka 1010 aKaJIEMIYHOT 100pOYECHOCTI
pernamMeHTyeTbecsi monoxeHHsM «llomokeHHss Tpo cucTeMy 3amo0iraHHs —Ta
BUSIBJICHHS IUiariaty y HaioHaibHOMY TeXHIYHOMY YHiBepcuTeTi "JIHIpOBChKa
MOJIITEXHIKA.
https://www.nmu.org.ua/ua/content/activity/us_documents/[1010%eHHS TPO_CUCTEMY
3an00iragHs Ta BUsIBIEHHs muariaty.pdf

VY pa3i mopymieHHs 3700yBadeM BUINOI OCBITH aKaJAeMIYHOI JOOPOUYECHOCTI
(cucyBanHs, mariat, padpukariis), poO0oTa OIIHIOETHCS HE3AJOBIIHLHO Ta MaE OyTH
BHKOHaHa MOBTOPHO. [Ipu 1ioMy BHKIIa1a4 3aiuIiae 3a COO0I0 MPaBO 3MIHUTH TEMY
3aB/IaHHA.

7.2. KomyHikaniiHa MoJITHKA

3100yBayi BUIIOI OCBITH TOBUHHI MaTH aKTUBOBAHY YHIBEPCUTETCHKY IOIITY.

Yci mUChMOBI 3alUTaHHs 10 BUKIIAJadiB CTOCOBHO KypCy MaroTh HAJCHIIATUCS
Ha YHIBEPCUTETCHKY EIeKTPOHHY TOIITY.

7.3. IloJiiTHKA 11010 IepecKJIaJaHHA

PoGoTtn, sxi 37a10ThCS 13 TMOPYIICHHSM TEPMiHIB 0€3 MOBaXHUX MNPUYUH
OLIHIOIOTHCS Ha HIKYY OILIHKY. [lepecknamanus BigOyBa€eThCs 13 AO3BOJY JEKaHATY
3a HasSIBHOCTI MOBAXHUX MPHUYUH (HAPUKIIA, JTIKAPHIHUN).

7.4 TlosiTHKA 11010 OCKAPKEHHS OLiHIOBAHHA
Sxio 3m00yBayd BUIIO1 OCBITH HE 3TOJIEH 3 OI[IHIOBAaHHSIM MOTO 3HAHb BIH MOXE
OMPOTECTYBATH BUCTABJICHY BUKJIaAa4eM OI[iHKY Y BCTAHOBJICHOMY TIOPSIIKY.



7.5. BinBinyBaHHSI 3aHATH

Hns 37100yBauiB BUIIOI OCBITU JeHHOI (OpMH BIABIAYBaHHS 3aHATh €
000B’s13k0BUM. [ToBaXkHMMHM NIPUYMHAMU I HESIBKU Ha 3aHATTS € XBOpPOoOa, y4acTb B
YHIBEPCUTETCHKMX  3aXoJaX,  akaJeMiuHa  MOOUIbHICTb,  SIKI ~ HEOOXiIHO
HOiATBEP/UKYBaTh JOKyMeHTamH. [Ipo BIACYTHICTh Ha 3aHATTI Ta NPUYUHH
BIJICYTHOCTI 3100yBay BUIIO1 OCBITH Ma€ MOBIIOMUTH BUKJIagadya abo 0coOUCTO, abo
4yepes3 CTapocTy.

3a 00’€KTMBHUX MpPUYUH (HAMPHUKIAJA, MDKHApOJHA MOOIIBHICTh) HaBUYAHHS
MO3Ke B1JIOYBaTUCh B OH-JIAKH (hOpMi 3a MOTOKEHHSIM 3 KEPIBHUKOM KYpCY.

8. PexomennoBani mxepesa ingpopmaii

Ba3osi

1. I'eomexaHika CTBOpPEHHS MiA3eMHOI 1HMPACTPYKTYpH MpHU BHUAOOYBaHHI pya i3
3aCTOCYBAaHHSAM €MYJIbCIMHMX BHOYXOBUX pedoBuH: MoHorpadis / M.M. Kononenko, O.€.
Xomenko, 1.JI. Kosanenko, I.I' MuponoBa, A.B. Kocenko; M-Bo OCBITM 1 HayKu
VYkpainu, Hail. TexH. yH-T «/IHinpoBchKka noitexHikay. — JIainpo: XKypdonm, 2024. —
252 c. https://doi.org/10.33271/dut.006

2. Xomenko O.€. Tlpomecu mim3eMHOI pO3pOOKH PYIHUX POJOBUII: IMiIAPYYHUK /
0O.€. Xomenko, M.M. Kononenko, A.B. Kocenko ; M-Bo ocBitu i Hayku Ykpainu, Harl.
TexH. yH-T «JlHimpoBchbka momitexHikay. — Jrainpo: HTY «/AIl», 2022. — 206 c.
https://doi.org/10.33271/dut.002 Enextponnuii pecypc:
http://ir.nmu.org.ua/handle/123456789/160413

3. Xomenko O.€. TexHomOTIS MIA3MHOT PO3POOKH PYAHUX POJOBHUII: MAPYYHUK /
0.€. Xomenko, M.M. Kononenko, M.B. CaBuenko ; M-Bo ocBiTH 1 Hayku Ykpainu, Harr.
TexH. yH-T «JlHimpoBcbka momitexHikay. — Huimpo: HTY «Il», 2018. — 450 c.
https://doi.org/10.33271/dut.001 EnexrponHuii pecypc:
http://ir.nmu.org.ua’/handle/123456789/153768

4. IIpaBuna 6e3MeKH MiJ Yac MOBOPKEHHS 3 BUOYXOBUMH MaTepialaMy MPOMHUCIOBOTO
npusHaueHHs. — 3aTtB. Hakazom MiHicTepcTBa €HEPreTHKH Ta BYTLIBHOI MPOMHUCIOBOCTI
Vkpainu 12.06.2013. — K.: Hopmarus, 2013. — 127 c. EnexkrpoHHuil pecypc:
https://zakon.rada.gov.ua/laws/show/z1127-13#Text
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