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IIporpama HaBYAJIbLHOL IMCUMILIIHU

1. Onuc HABYAJIBHOI TUCHUILTIHM, Ti MeTa, MpeIMeT BUBYAHHS TA Pe3yIbTATH HABYAHHS

HAucyunniHa 3aKnada€e ocHoOBU 0718 B8UBYEHHA [HWUX OucyuniH: [poekmysaHHA enemeHmis
mMexampoHHuUX cucmem, HeniHiliHi 3a0a4i ma ideHmMughikayia mexampoHHUX cucmem ma nodibHuUX, 8 AKUX
nepedbavyeHo O00CAIOHEHHA MAWUH | MexaHiamie, 8 momy u4ucai i 8 Hagmozasosili ceepi, ix
MPOEeKMy8aHHA, BUSHAYEHHA PAYIOHAbHUX napamempie ma pexcumie pobomu, a came — mexHonozii ma
npucmpoi'i cucmemu 014 8i0HOB/1EHHA MPOOYKMUBHOCMI HAhMO2a308UX C8ePOOBUH.

Memoto 8usueHHA OucyunaiHu € GopmMysaHHAa y cmydeHmis 30amHocmell 8upilieHHA
MPUKAAOHUX 30004 3 KOMIMOHYBAHHA iICHYHOHYUX MA CMBOPEHHA HOBUX enemeHmie ma 3acobie Komnaekcy
MQAWUH i MexaHiamie 08 iHmeHcuikayii Hagpmosudobymky.

lpedmemom suBYeHHA OUCYUMAIHU € MAWUHU, MEXAHI3MU Mma KOMIAeKcu 048 iHmeHcugikauyii
Haghmoaa3o8uxsux pooosuW, 61auMmMysaHHsa, ocobausocmi hyHKYIOHYB8AHHA, pauyioHanbHUlU Habip
MAUWUH | MexaHi3mie 8 3asnexcHocmi 8i0 criocoby si0HOB/AEeHHA Hagmosux podosuly. BusueHHA uux
numaHe 6azyemoca Ha lidpasniyi ma eidponHesemonpuseodi, Disuyi, HacocHUx, 8eHMUAAMOPHUX Mad
MHeBMamuy4HuUX ycmaHosKax. CymiMHUMU OUCYUNAiHaOMU €. OCHOBU pecypcoedeKkmusHocmi
nidnpuemcms, mexHos102ia crnopyo crneuianbHO20 MNPU3HAYEeHHA.

lpoepamHi peszyabmamu HABYAHHA: 30amHicme 3abe3nevysamu (PyHKUIOHYBAHHA cucmem ma
KoMIneKcie Haghmoza3zosux 8upobHUUME, 8U3HAYEHHA PAUiOHA/bHUX pexcumie pobomu cucmem ma
KOMMAEKCi8 3 ypaxy8aHHAM YMO8 iX hyHKUIOHYBAHHSA, CMBOPEHHSA HOBUX, PAUIOHAMbHO 36A1AHCOBAHUX
cucmem 3 ypaxyB8aHHAM BUMO2 eHep20epeKmusHOCMI, eKos02iYHOi 6e3rneku ma BUKOPUCMAHHSA
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iHHoB8aUilIHUX HanpAMIie pPO38UMKY cucmem, KOMMaeKkcie ma memodie iHmeHcugikayii npoyecis
8U00bYMKY 8y21e800His..

2. lpepeKBi3nuTH Ta NOCTPEKBI3UTU AUCLMUNAIHK (MicLe B CTPYKTYPHO-NOTiYHiA cxemi HaBYaHHA 3a
BigNoBiAHOIO OCBITHLOIO NPOrpPamMolo)

Busy4eHHs ducyunaiHu 6azyemeocs Ha Kypcax: ®izuka, lopasnika ma eidponHesemonpusood, TexHiyHa
MexaHika, HacocHi, eeHmMuaamopHi ma nHesMamuyHi ycmaHo8Ku. CymMidHUMU OUuCUunaiHaMU €:
MikponpoyecopHi npucmpoi 8 YCMAHOBKAX i KOMIMAEKCAX eHep20EMHUX 8upobHuyms, Cucmemu
3a6e3rne4YeHHs efIeKMpPUYHOI eHep2iero eHep2oEMHUX 8UPOBHUUMSE.

3. 3MmicT HaBYaNbHOI AUCUUNAIHU
HasuanbHa ducyunaiHa cknadaemocs 3 4 po3dinis:

Po30in 1.3azanbHi 8idomocmi npo Hagpmoezazosi podosuwia
Tema 1. Podosuwa Hagpmu i 2a3zy. loxoOxceHHA Haghmu i 2a3y. [Towyk i po3sioka Hagpmosux i 2a308ux
podosuw. Podosuwa Haghmu i 2asy.
Tema 2. XimiyHuli cknad Hagpmu. Po34yuHHicmb 2a3ie 8 Haghmi i y 800i.

P0o30in 2. bypiHHA c8epOn08UH
Tema 3. TexHos02is 6YpiHHA c8epdnosuH. [MoHaMms npo 6ydisHUUMBOo ceepo08UH
Tema 4. CeepdnosuHa i Oeski gidomocmi 3 nid3emHoi 2iopaeniku. lMoHamMmsA npo Hagpmosy i eazosy
c8ep0s108uUHU. KoHcmpyKuis 8uboro ceepOs108UH.
Tema 5. [leski gidomocmi 3 meopii po3pobKu Haghmosux i 2a308Ux MOKAA0I8 i PoOosUW.
Tema 6. [locnioxceHHA Haghmosux i 2a308uUx c8epPOA0BUH i raacmis.

Po30in 3. Ekcnnyamauis ceep0an08uH
Tema 7. [leaki numarHHA meopii nidtiomy piduHu i 2a3y i3 suG0bysHUX c8epO08UH
Tema 8. QoHMaHHG ma 2a3nihmHa ekcnayamauyisa Haghmosux i 2a308ux ceepo0s108UH
Tema 9. EKcrninyamauia ceep0a108UH iIHWUMU MexXaHi308aHUMU criocobamu

P030in 4. InmeHcugikauia Hagpmosudobymky.
Tema 10. bopombba 3 YCKNAOHEHHAMU pu ekcnayamauyii Hagpmosux i 2a308uUx c8epO108UH.
Tema 11. PemoHmHi pobomu npu ekcrayamauii ceeposno8uH
Tema 12. [pu4uHU 3HUXCEHHA NPOOYKMUBHOCMI C8epO0B8UH.
Tema 13. MemoOu iHmeHcugikayii pyHKUiIOHYB8AHHA HAhMO02a308UX C8EPOI0BUH.
Tema 14. ®izuyHi Memoodu iHmeHcugiKayii ceepOno8uH.
Tema 15. XimiuHi mMemooOu iHmeHcugikauii ceep0s108UH.
Tema 16. KombiHosaHi memoodu iHmeHcugiKauii ceeposo8uH.
Tema 17. MexampoHHe 06:1a0HAHHA iHMeHcugikayii Haghmosudobymky.
Tema 18. 3anycK ceep0s108UH 8 eKCraAyamauyito.

4. HaBuanbHi maTepianu Ta pecypcu
OcHosHa nimepamypa

1. bBoliko, B. C. [poeKTyBaHHA ekcnayaTauii HadToBMx cBEpAN0BUH [TeKcT] : niapyyHmk:y 24. 4.1
/ B. C. Boliko. — IBaHO-®paHKiBCcbK : IPHTYHT, 2002. — 215 c.

2. OcBO€EHHSA HadTOBUX | ra30BMX CBePAN0BUH. HayKa i npakTuKa. (MoHorpadis) / A.l. Bynatos, HO.
. Kaumap, O. B. CaBeHoK, P.C. Aipeminuyk. —/1.: C[NOJIOM, 2018. — 476 c.

3. MawunHu Ta obnagHaHHA HapTOra3oBMX BUPOOHUUTB. AHANITUYHI AOCNIAMKEHHA: HAaBYaIbHUI
noci6HuK/ J1.K. MlictoBwuK, /1.B. M'ypeesa. — Kuis: KMl im. Iropa Cikopcbkoro, 2022. — 60 c.

4. ImnynbcHi metoam iHTeHcudiKauii BuaobyTky ByrnesoaHis / B.M. HaropHui, I.1. leHuciok: 3a
3aranbHoto peaakuieto B.M. HaropHoro; HAH YkpaiHu, IHcTuTyT reodismku im. C.I. Cy660TiHa. — Knis, 2012.

5. boiiko B. C. MigzemHnit peMoHT cBepaNoBUH: MiapyYHUK ANA BULMX HaBYa/IbHUX 3aKnagis. Y
4-x yactuHax. YactuHa I. — IBaHo-®paHkiBcbk: Paken, 2002. — 465c.

6. CiTanubkuii B.M. EKcnnyaTauis HadTOBMX Ta ra3oBuX poaosuLl. bypiHHA HadTOBMX i rasoBumx
cBepAa/ioBMH: KOHCNEKT neKkuin ana By3is. - K.: HauioHanbHUIA TEXHIYHMI YHiIBepcUTeT YKpaiHu "KniBCbKni
noAiTeXHIYHUM iHcTMTYT", 2000. - 110 C.

7. HaropHwuit B.IN. IMNnynbCcHI meToAan BigHOBAEHHA NPOAYKTUBHOCTI BOA03abipHUX CBEPANOBUH. —
K.: «Ecce», 2011. - 187 c.



8. Csitanupknin B.M., byran t0.10. BuagobysaHHsa Hadth i rasy. — K.: Bug-so CMA «bytko M.B.»,

2009. -840 c.
Aodamkosa nimepamypa

9. MporpecuBHi TEXHONOTIT CNOPYAMKEHHA CBEPA0BMH: MoHorpadis. / €.A. Koposska, A.O. IrHaToB;
M-Bo OCBITU | HayKM YKpaiHu, Hau,. TexH. yH-T « JHINpoBCbKa noaiTexHika». - AHinpo: 2020. - 164 c.

10. bypiHHA cBepAOBUH: [OBIAHUK: Y 5-TN T.: T. 2: pOMUBaHHSA cBEPA/I0BUH BiapobKa gonit/ M.A.
Mwucniok, |.. Pubuny, P.C. Apemiituyk / AT "Arponadta— K.: "lHTepnpec /ITA", 2002. — 301 c.

11. TipHUYMIA eHuMKNoneaAnYHMIA cnoBHUK / 3a pea. B.C. Bineupkoro. — [oHeubk: CxigHuii
BUAaBHuumnii aim. —T.1. —2001. - 512 c., T.2.—2002. - 639 c., T.3. — 2004.

IHghopmauyiliHi pecypcu
1. https://classroom.google.com/u/1/c/MjYwMDM40OTA50DU3
2. http://emoev.kpi.ua/texnologiya-ekspluataci%d1%97-ngr/

HaBuyajgbHMH KOHTEHT
5.MeToguKa onaHyBaHHA HAaBYaNAbHOI AUCLUNNIHU(OCBITHbOro KOMMNOHEHTA)

Memooduka onaHy8aHHA HABYA/AbHOI OUCYUMN/IHU 3ACHOBAHA HA MAKUX Memooax HABYAHHA: AeKyii —
cnogecHUli memoO 8 MOEOHAHHI 3 HAOYHUM Memoodom (npezeHmaujii, intocmpayii); NPAKMuYHi—
npakmu4Huti memoo, epyrnoea poboma.

KinbKictb roamH

. . y TOMY Ymchi
Ha3BK 3micToBMX MoAyiB i Tem
Bcboro Komn.
Nekuii | TMpakrT. CPC

NpPaKT.

1 2 3 4 5 6
Tema 1. Pogosuua HadTu i rasy.

MoxoaxeHHs HadpTH i rasy. Mowyk i 4 ) 5

po3BigKa HAaPTOBMX i ra30BMX
POAOBMLL.

Tema 2. XiMmiyHUI cknag HapTH.
Po3umHHicTb rasis B HadTi i y Bogi. TUCK
Hacu4yeHHA HadTK | BOAU MONYTHUM 9 3 2 2 2
rasom. BogoHadTosi i
BOAOHadTOra3oBi eMynbCii.

Tema 3. TexHonoria 6ypiHHA
CBEpANOBUH. [OPU30OHTaNbHI
CBEpPANOBUHMU. MOXMNO CKEPOBaHI
cBepAa/IoBMHU. ABapii B OypiHHI.
Tema 4. CBepanoBMHa i Aeski
Bi,OMOCTI 3 Nig3eMHOI rigpaBiku. 8 2 2 2 2
KoHcTpyKuia BuH60Oto cBEpA/IOBUH.
Tema 5. [esAki BigomocTi 3 Teopii
PO3p06KM HADTOBMX i rA30BUX 8 2 2 2 2
NoKnaais i poaoBuLL,

Tema 6. locnigxKeHHA HADTOBUX i
ra3oBmMx CBepAS0BUH i niacTiB. BcTa-

. . . 5 3 2
HOB/JIEHHA HOPMM BiAOOPY PIANHM i
rasy 3 HadToBOI i ra30BOI CBEPA/IOBUH.
Tema 7. [eaki nuTaHHA Teopii nignomy
PiAVHM i rasy i3 BUA0OYBHMX 9 3 2 2 2

CBEPA/IOBUH.
MKP 3a nponaeHnm maTepianom 6 2 4
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Tema 8. ®oHTaHHa Ta rasnidpTHa

eKcnsyaTtauis HadToBUX | ra30BUX 8 2 2 2 2
CBEPANOBUH.

Tema 9. EkcnayaTauia ceepaoBuH 4 ) )
iHLWMMK MexaHi30BaHMMM criocobamm.

Tema 10. bopoTbba 3 ycknagHeHHAMMU

npu ekcnayaTauii HapTOBUX i ra30BUX 3 1 2
CBEepANOBUH

Tema 11. PemoHTHi po60TK npu 3 1 5
eKcnayarauii ceepa/IoBUH

Tema 12. rlle-IV!HVI 3HUMKEHHA 6 1 1 ) )
NPOAYKTUBHOCTI CBEPAJIOBUH

Tema 13. MeToau iHTeHcUiKaUii

dYHKUiOHYBaHHA HadTOra3oBmx 4 1 1 2
CBEpPANOBUH

Tema 14. ®i3nyHi metoam 3 1 5
iHTeHCcUdIKaLii cBepAN0BUH

Tema 15. XimiuHi meTogm 3 1 5
iHTeHCcU®iKaLii cBepAN0BUH

Tema 16. KombiHoBaHi meToau 4 1 1 )
iHTeHCMdiKaL,ii cBepa0BUH.

Tema 17. MexaTpoHHe obnaaHaHHSA 6 1 1 5 5
AnsA iHTeHcuikalii HapToBUAOOYTKY

Tema 18. 3ar|yCK CBepa/I0BMH B 9 3 ) ) )
eKkcnayarauito.

MKP 3a npongeHum maTtepianom 6 2 4
3anik 4 4
Bcboro roanH 120 36 18 18 48

JleKuiHi 3aHATTA

nl\l/?_l Ha3Ba Temu nekL,ii Ta nepenik OCHOBHMX NMUTaHb

1 Poposuwa HadTu i rasy. NMoxoakeHHa HadTH i rasy. MowykK i po3sigKka HapTOBUX i
rasosux pogosuu. Pogosuwa HadpTu i rasy.
TucK | TemnepaTypa B Hagpax 3eMHOi Kopu. MowyK i po3BigKka HapTOBMX i ra30BUX
POLOBMULL: €TaNN NOLYKOBO-PO3BiAYyBaNbHUX PO6IT, reodiznyHi i reoximiyHi meToam
po3Bigku. Di3nMyHi BNACTUBOCTI MPUPOLAHMX | MOMNYTHUX ra3iB: KOMMOHEHTHUX CKNAA4,
MONEKYNAPHA Bara, NyCTMHA, 3a/1EXHICTb MiX TUCKOM, 06'eMoM i TemnepaTypoto.
KoeodilieHT Haa-CTUCAMBOCTI MPUPOAHMX | MONYTHMUX ra3iB. fABuLLe 3BOPOTHOI
KOHZEeHCALiT NpMpoOAHOro rasy.
PekomeHOoeaHa nimepamypa: [2] c. 13-36; [3] ¢.3-60; [4] c.3-24.

2 XimiuHunit cknag HadpTU. Po3unHHicTb rasis B HadTi i y Bogi.
TUCK HacnyeHHA HadTM | BoAM NONYTHMM rasom. Faszosuin pakTop HadTK | BOAM.
PekomeHOoeaHa nimepamypa: [2] c. 13-36; [3] c.3-60; [4] c.3-24.

3 TexHonoria 6ypiHHA cBepANOBUH. NOHATTA Npo 6yAiBHULTBO CBEPANOBUH.

Cnocobu 6ypiHHA cBepanoBuH. LUuknan OyaiBHMUTBA CcBepAsOBUHU. byposi
YCTAaHOBKM Ta HaseMHi crnopyau. byposi gonota. bypunbHi KonoHu. [MpomuMBKa
CcBepA/IoBMHU. bypoBi po3umHK. Ob6BaxKHeHi OypoBi PO3UMHU. YCKNAAHEHHA, WO
BUHMKAOTb NpU OYypiHHI. Pexum OypiHHA. KOHCTpyKLUia cBepanoBuHu. MeTtoam
TaMMOHaa CBepA/IOBMH.

PekomeHOoeaHa nimepamypa: [4] c.25-108.




CeeppanoBMHa i aeaki BiAOMOCTI 3 nig3emHoi rigpasniku. MoHATTA npo HadTOoBY i
rasoBy cBepanoBuMHU. KOHCTPyKLia BuM6OIO cBEpAIOBUH.

CBepa/ioBUHM TiapoAMHAMIYHO AOCKOHani i HegockoHasni. Cnocobu cnonyyeHHs
nnacrta 3i ceepanoBuHoto. OCBOEHHA HAadTOBMX i ra3oBMx CBepAnoBUH. Po3nogin
TMCKY B NAACTi MO pajiycy Big, cBepAn0BMHU. B3aemogin cBepanoBuH. MNovyaTkoBui i
NOTOYHWUIA NNACTOBMM TUCK. CTAaTUUYHWUI | AUHAMIYHMIA PiBHI PigMHM B CBEPA/IOBUHI.

MNpuBeaeHnt papgiyc cBepANOBUMHWU. PiBHAHHA NPUNAMBY PigUHM | rasy B
rigpoguMHamiyHO HeAoCKOHany cBepasioBuHy. KoediuieHT npoayKTMBHOCTI
CBEPANOBUHMU.

PekomeHOoeaHa nimepamypa: [1] c.33-84; [2] c.61-67; [5] c.90-136.

[Deski BigomocTi 3 Teopii po3po6bKu HapTOBMUX i ra30BMX NOKNAAIB i pOAOBULL,.
Buau nnactoBoi eHeprii. MexaHi3am BWUTICHEHHA piguHM | rasy ao ¢inbTpis
CBEPAJIOBMHU NPU PO3pobLi HAaPTOBMX i ra3oBMX MOKNAAIB. PeXMmMK ApeHyBaHHSA
HapTOBMX | ra30BUX MOKAALIB. YMOBM iCHYBAHHA PI3HMX PEXMMIB i XxapakTep ix
nposAsy. EQeKTMBHICTb pexumiB aApeHyBaHHA. KoediuieHT HadTOBigmaui i
razosigaadi nnacra. Temn po3pobKku noknagy. Metoam niagTPUMaHHA NA1acTOBOrO
TUCKY B noknagi. KinbKicTb BoAK, WO HarHiTaeTbea B naact. OcobamBocTi po3pobku
rasaoKoOHAEeHcaTHOro noknaay. MpuHuMnu Bubopy paLioHanbHOI cMCTEMM PO3PO6KHK
Ha¢dTOBOrO i razoBoro nokaaay. Metoam niasuiLeHHs HadTo- | ra3oBiaAadi NnacTiB:
NigTPUMAHHA NJACTOBOrO TUCKY B HAPTOBMX i ra30KOHAEHCATHUX MOKAALaX; HOBI
MmeToam 36inblueHHsA HadToBIAAaYI: METOAN BAOCKOHANEHHA NPOLLeCcy 3aBOAHEHHS,
TenN0Bi MeToAM BNMBY Ha MOKAAZL B LJOMY, HarHiTaHHA B NJACT PO3YMHHMUKIB,
MiLENsApHUX Po34mMHiB; dopcoBaHUi Biabip pigMHK 3 nnacta. TexHonoria npose-
AEHHA 3ragaHnx metoais. MeTtoam 36inblIeHHA NPOAYKTUBHOCTI CBEPAN0OBUH Yepes
BMNAMB Ha NPUBMOINHY 30HY nNAnacta: MNPW3HAYeHHA, 3aCTOCOBYBaHi 3acobu i
TEXHONOriA 3iMCHEHHA KWUCNOTHOI | TEePMOKMCNOTHOI 06pobOoK, rigpaBniyHoro
po3puBYy NfacTa, TenaoBux crnocobiB TepmorasoximiyHoro cnocoby, nickocTpy-
MUHHOT nepdopalii, KombiHOBaHUX cnocobis.

PekomeHOoeaHa nimepamypa: [1] c.78-120; [3] c.169-211.

Docnip)eHHAa HapTOBUX i ra30BUX CBEPANOBUH i NaacTiB.

BctaHoOBNEHHA HOpMM Biabopy piavHKM i rasy 3 HadTOBOI i rasoBOi CBEPA/IOBUH.
Mpu3HayeHHA [O0CNigXKeHb CBEpANOBWMH | nnacTie. JocnigKeHHA cBepAsOBUH
MeTOA0M yCTanieHUX Biabopis. IHAMKaTOpPHa NiHiA cBepANOBUH i i pisHoBMAK. OaHO-
i ABoYneHHa Gopmynn NpUNANBY PiAMHM | ra3y B CBEPANOBUHY | MeToANKa 06pobKM
pe3ynbTaTiB gocaigrKeHb. [OHATTA NpPO A0CNIOXKEHHA CBEpPA/IOBUHU METOLOM
NPOCNiAKOBYBaHHA BiAHOB/MEHHA TWUCKY Ha Ti BMOOi. OcobAMBOCTI AOCNiAMKEHHA
rasoKOHAEHCAaTHUX CBepANoBUH. DaKTopu, AKi 0bMeKytoTb Biabip piavHM i rasy 3
HadTOBMX | rasoBUX CBepA/IOBMH. BcTaHoBNeHHA Hopm Bigbopy piguHu i rasy 3
HapTOBMX i ra30BMX CBEPA/IOBUH.

PexkomeHoosaHa nimepamypa: [1] c.46-66; [3] c.88-134; [5] c.186-219

[esAkKi nutaHHA Teopii nigiomy piguHum i rasy i3 Buao06yBHUX CBepANOBUH.
da3oBuUi cknag, npoaykuii HadToBOI i razoBoi cBepanoBUMH. CTPYKTYpHI dopmu
BEPTUKANbHOrO MPUNAMBY [a30PiAMHHOI CyMilWi B KOJIOHI nNigAhoOMHUX Tpyb.
MpuBepeHa, o6'eMHa i BigHOCHa WBWAKOCTI pyxy $a3 y BepTUKaSbHOMY MOTOLL
aucnepcHoi cnctemun. O6'emHi BUTpaTHa i AilcHa goni ¢as B AUCNEPCHi cucTemi.
3B'A30K BUTPATHOI i AilicHOi gonei ¢as B cuctemi. N'yctmHa ago- i TpudasHoi cucremu,
AKa pPYXaeTbCA B KOJIOHI nignomHux Tpyb. PiBHAHHA 6GanaHcy TUCKIB Ans
BEPTUKANbHOIO MOTOKY AMUCNEPCHOI cuctemu. Po3paxyHOK pos3noainy TUCKY i
BUTPATHOI A40Ai BiNbHOro rasy no AOBXWHI MigliomHKMKa. Knacuodikauia cnocobis
ekcnayaTtauii HadToBMX | ra3oBux cBepasioBMH. CTaTUCTUYHI AaHi npo ¢oHA
eKcnayaTauiiHux ceepanoBUH B YKpaiHi, cepegHi nobosi aebitm pignHu i rasy i3
CBEPANIOBUMH i BUAOOYTY NpOTArOomM poKy HadTy 3a cnocobamm ekcnayaTtau,ii.
PekomeHOosaHa nimepamypa: [5] c.220-255.

®doHTaHHAa eKcnayaTauia HapToBUX | ra30BUX CBEPAIOBUH.




MpuHuMnn GoHTaHyBaHHA cBepAanoBMHU. Cxema obnagHaHHA HAadTOBOI i ra3oBoi
CcBepAsioBMH Npu GOHTaHHIN ekcnayaTauii. Cnocobu nNpoaoB:KeHHA GOHTaHYBaHHA
cBepasioBMHU. O6nacTb 3acTocyBaHHSA GOHTAHHOrO cnocoby ekcnayaTauii HadToBUX
cBepAasioBuH. MpuHUMn aii rasnipTHoro nigliomHuka. NMepesarn, HegoiKKM | 061acTb
3acToCyBaHHA rasnipTHOro cnocoby ekcnayartauii HAPTOBMX CBEPATOBUH.
PekomeHOoeaHa nimepamypa:[1] c.69-174; [5] c.256-295.

9 EkcnayaTtauia cBepg/IoBMH YCTAaHOBKaMM iHLUMMM MeXaHi30BaHMMM cnocobamum
MpuHumMnn nipbopy Y3BH po ceBepanosuHu. [epesBaru, Heponikum i obnactb
3actocyBaHHA Y3BH. TeopetuyHa nogadva i KoediuieHT nogadi YLWITH. Bnaus
HakoedilieHT Nnogavdi BTPAT PiAWHM, BINbHOIO rasy i NPyXHUX gedopmaLii KOMOHM
wraHr i Tpyb. Cnocobu 36inbweHHA KoediuieHTa nogadi YLWIH. Poboua xa-
PaKTEPUCTMKA LWTAHrOBOro Hacoca. [puumHM po3pobkm HoBux cnocobis
ekcnayaTauii HapTOBMX CBEPANIOBUH: €eKCrayaTalia CBEpA/0BUH, LPEHYHUMX
NoKNagu 3 BMCOKOB'A3KOW HAdTOK, MOXWMAO-HAanNpaBAeHUX CBEPA/IOBUH B
3ab60/s104eHilt micueBocTi i Ha wenbdax MOpiIB, CBEPASIOBUH 3 BEIMKOK BUCOTOH
nigiomMmy piNHU; 3HUMKEHHSA META/JIOMICTKOCTI i MiABULIEHHA K.K.[. YCTaHOBOK A/1A
nigiomy piguMHU i3 CBEPAZIOBUHK, MiABULLEHHS MiIXKPEMOHTHOrO nepioay
CBEPAJIOBMH.

PekomeHOoeaHa nimepamypa: [5] c.418-452 [1] ¢.200-238; [5] c.350-417

10 | bopoTbba 3 yCKNagHeHHAMM NpPU eKcnayaTtauii HapToBuUX | ra30BUX CBEPA/IOBUH.
MeTtogn 36inblueHHA NPOAYKTUBHOCTI CBEpPASIOBMH. [lOTOYHMM | KaniTanbHWU
pPeMOHTN cBepanoBuH. MeTtoam aii Ha nNpuBMBIHY 30HY nnacta. bopoTbba 3
BifiKNagamu napadiHy i conel npwm ekcnayatauii HadpToBUX cBepasioBuH. O6-
MEXKEeHHA NPUNINBY BOAU B CBEPANOBUHN.

PekomeHOosaHa nimepamypa: [1] c.266-282; [5] c.42-89, 485-502

11 | PemoHTHi po60TH Npu eKcnayaTauii cBepa/IoBUH: Knacudikallia peMOHTHUX pobiT,
OCHOBHi BWAW | TEXHONOriA BMKOHAHHA MNOTOYHMX | KaMiTaAibHMUX PEMOHTIB
CcBepA/I0BMH. MNaHyBaHHA PEMOHTIB CBEPA/IOBMH.

PekomeHOosaHa nimepamypa: [1] c.266-282; [5] c.42-89, 485-502.

12 | MpUYMHM 3HMMKEHHA NPOAYKTUBHOCTI cBepAasoBUMH. DinbTpauinHa 30Ha, 30Ha
BMNAMBY MNaacTa, Pe4yoBUHWU, AKi 3abpyaHtoOTb nepdopoBaHi OTBOpPM Ta nopoay-
KONEeKTOop.

PekomeHOosaHa nimepamypa: [7] c.11-17; [8] c.56-73.

13 | MeTtogm iHTeHcudiKauwii PyHKUIOHYBaHHA HadTOra3oBuMx cBeppoBUH. OCHOBHI
meToamM iHTeHcudiKauii. BM3HayeHHA pauioHanbHOro cnocoby BiAHOBNEHHSA
CBEPANOBMH B 3aN€XKHOCTI Big YMOB eKcnyaTalii. lNepesarn Ta HeA40MiKM METOAIB.
PexkomeHoosaHa nimepamypa: [11] c.24-41; [7] c.21-32.

14 | ®isnyHi metoan iHTeHcudiKauili cseppnoBuH. [iapopo3puB Naacta, TEPMIYHI
MeToau, AenpeciiHi meTtoam, iMmnynbcHi meTtogMm, BibpauiliHi meToam, obpobKa
€NeKTPUYHMM | MArHITHUM NONEM.

PekomeHOoeaHa nimepamypa: [11] c.42-65; [7] c.32-46; [9] c.12-25

15 | XimiyHi meTogum iHTeHcuiKauii cBepanoBUH.

KucnotHi  0bpobKM  cBepasioBMH. 3akKayyBaHHA  PO34YMHiIB. BMKOpUCTaHHA
TAaMMNOHAXHMX PO3YMHIB.
PekomeHdoeaHa nimepamypa: [11] c.42-65; [7] c.32-46; [9] c.12-25

16 | KombiHoBaHi meToau iHTeHcudiKauii cBepaNoBUH.
TepMoKUcNoTHI meToau. Napopo3pmnB 3 KUCOTHOO 06p0obKOoID. TepMorasoximiyHmim
BMAMB. |HWi KOMBiHOBaHI meToAuN.
PekomeHOoeaHa nimepamypa: [11] c.42-65; [7] c.32-46; [9] c.12-25; [8] c.13-41

17 | MexaTpoHHe ob6nagHaHHA Ana iHTeHcudikauii HapToBUAO6YTKY. [NNOUHHI

NpPUCTPOI ANA BiAHOBJIEHHA CBEPANOBUH. [OBEPXHEBI NPUCTPOI ANA BiAHOBJIEHHA
CBepA/I0BUH. MexaTpoHHi KOMMJIeKCU obnagHaHHA iHTeHcudiKauii
HapTOBMAOOYTKY.




PekomeHOoeaHa nimepamypa: [11] c.42-65; [7] c.32-46; [9] c.12-25; [8] c.13-41

18 | 3anycK cBepA/IOBUH B eKcnyaTauiio.

BMKOPUCTAHHA CTPYMUHHOro Hacocy. CBabyBaHHA, MOPLIHIOBAHHA. BW3HAYeHH:A
NPUTOKY Yepes KoedilieHT BigHOBNEHHS TUCKY (KBT).

PekomeHdoeaHa nimepamypa: [11] c.66-69; [7] c.50-55; [9] c.32-39; [8] c.89-111

- TpaKTuUyHi 3aHATTA
OCHOBHi 3aBAA@HHA UMKAY NPaKTUYHUX 3aHATb NPUCBAYEHi (GOPMYBaHHS KOMMETEHTHOCTEM
PO3paxyHKy OCHOBHMX MapameTpiB obnagHaHHA Ana 3abe3snevyeHHs OYHKLiOHYBaHHA HadTOrasoBoro
obnagHaHHA Ta 36inbleHHA HadTOBIAAAYI CBEPAIOBUH.

No

3/n
1 O6napgHaHHA pna ekcnayatauii HadToBux pogosuu. Knacudikauia Ta BubIp

061agHaHHA B 3a71€KHOCTI Bij, TUNY eKcnayaTau,ii pogosuLua.

AudakmuyHi 3acobu: Budarombcs sapiaHmu npakmuyHoi pobomu.

PekomeHOosaHa nimepamypa: [3]

CPC: BUKOHAHHSA 30800Hb 30 8apiaHMAMU 3a OGHOK MEMOIO.

2 | ®oHTaHHA eKcnayaTauia CcBepANoOBUH. BM3HAYeHHA OCHOBHMX MOKa3HUKIB

$GOHTaHYBaHHA HADTH.

AudakmuyHi 3acobu: Buoaromoecsa eapiaHmu npakmuyHoi pobomu.

PekomeHOosaHa nimepamypa: [3]

CPC: BUKOHAHHSA 30800Hb 30 8apiaHMAMU 3a OGHOK MEMOI0.

3 Po3paxyHoK ¢$i3uuHMX BAaACTUBOCTEN NNACTOBUX HAT

Po3spaxyHOK @isnyHux BRactmeocTerr HadTM B npoueci ii  OAHOKpPaATHOro

po3rasyBaHHsA.

AudakmuyHi 3acobu: MemoOouyHi 8Ka3zieKu 0718 po3pobKu.. Buoaromecs eapiaHmu

npaKkmu4Hoi pobomu.

PekomeHOosaHa nimepamypa: [3]

CPC: BUKOHAHHA 3a800aHb 3a 8apiaHMamu 30 0GHOO MeMOIO.

4 MopaynbHa KOHTpPOoJ/bHA poboTa Nel.

5 Po3paxyHOK BTpaT Ha TepTA B KiNbL,eBOMY 3a30pi 3 HafABHICTIO MicL,eBUX onopis

(myor).

Po3paxyHOK BTpaT Ha TepTa B KiNbLeBOMY 3a30pi Tpybu Kpyrnoro nepepisy npwm

3aMillleHHiI B’A3KONNAcTMYHOI pPigMHKU  (FIMHUCTOTO PO34YMHY) HbIOTOHIBCHKOMO

pianHoto (Boaoto).

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 019 po3pobKku

npozpam 3a 0aGHOK MeMOI0.

PekomeHOoeaHa nimepamypa: : [3]

CPC: BUKOHGHHSA 30800Hb 30 8apiaHMamu 3a OGHOK MeMOlo.

6 ExkcnnyaTtauia cBepg/IoBUMH LUTAHIOBUMU CBEPA/IOBUHHUMM HAacOCaMM.

Bnbpatun Ta 06rpyHTYBaTM BUBIP KOMMNOHOBKM LLICHY

AudakmuyHi 3acobu: Budoaromoeca sapiaHmu npakmu4Hoi pobomu 019 po3pobKu

npozpam 3a 0aGHOK MEeMOIO.

PekomeHOosaHa nimepamypa: : [3]

CPC: po3pobKa npozpam 3a sapiaHMamu.

7 Bnaus Ha npuBuMbIiiHY 30HY CBEpANOBUHMN.

Po3paxyHOK OCHOBHMX MapameTpis npu obpobui NPUBUBIAHOI 30HM KUCAOTHUMM

pPO34YMHaAMM.

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 014 po3pobku

npoz2pam 3a 0aHO MeMOH0.

PekomeHOoeaHa nimepamypa: : [3]

Ha3Ba Temu 3aHATTA Ta Nepenik OCHOBHUX MUTaHb




CPC: po3pobKa npozpam 3a sapiaHmMamu.

8 Figpopospus nnacra.

Po3paxyHOK OCHOBHMX NapameTpiB Npouecy riapopo3pusy.

AudakmuyHi 3acobu: Budaromoeca sapiaHmu npakmu4yHoi pobomu 014 po3pobku
npoz2pam 3a 0aHOK MeMOl0.

PekomeHOosaHa nimepamypa: : [3]

CPC: po3pobKa npozpam 3a 8apiaHmMamu.

9 MopaynbHa KOHTPOAbHA poboTta Ne2

- JlabopaTopHi NnpakTUKymm

OCHOBHi  3aBOAHHA  UMKNYy  1abOpaTOPHMX  MPAKTUKYMiB  MpuUcBAYeHi  popmyBaHHA
KOMMeTeHTHOoCTel BMOOpPY MeToaiB BiAHOBNEHHA AebiTy CBepaNOBMH Ta BU3HAYEHHA pPEXUMIB
dyHKUioHYyBaHHA 0bnagHaHHA.

No

3/n
1 CTpyMmiHHi Hacocu anA BiGHOBNAEHHA NPUTOKY B CBEPANIOBUHY. B1BYEHHA TUNIB Ta

NPUHLKUNY 4iT CTPYMUHHWUX HACOCIB.

AudakmuyHi 3acobu: Budarombcs sapiaHmu pobomu.

PekomeHOosaHa nimepamypa: [3]

CPC: BUKOHAHHSA 30800Hb 30 8apiaHMAMU 3a OGHOK MEMOI.

2 IMnynbcHe o6nagHaHHA AnA BigHOBNAEHHA HadpTOBMAO6YTKY. [loBepxHeBi Ta

3arnubHi reHepatopu iMnynbciB. BuCOKoYacToTHi reHepaTopu. [lorogxeHHs
peXKMmiB poboTN reHepaTopiB 3 yMoBaMM PyHKLiOHYBaHHA CBEPANOBUHM

AudakmuyHi 3acobu: Budaromoeca eapiaHmu pobomu.

PekomeHOosaHa nimepamypa: [3]

CPC: BUKOHAHHA 3a800aHb 30 8apiaHMamu 3a 0GHOK MEeMOIO.

3 KucnotHa o06pobka ceepgnosuH. O6nagHaHHA ANA  KUCAOTHUX OOPOOOK.

OcobmBoCTi PyHKLiOHYBaHHA. KoMbBiHOBaHI cnocobu BNAMBY Ha NPUBUBINHY 30HY

CBEPA/IOBUHM

AudakmuyHi 3acobu: MemoOou4Hi 8KazieKu 0718 po3pobKu.. Buoaromecs eapiaHmu

pobomu.

PekomeHOosaHa nimepamypa: [3]

CPC: BUKOHAHHA 3a80aHb 30 8apiaHMAamMu 3a 0QHOO MeMOI0.

4 ligpopo3puB nnacra. O6nagHaHHA  gna  rigpopo3spuey.  OcobamBOCTI

dYHKLUiOHYBaHHA.

AudakmuyHi 3acobu: MemoOou4Hi 8kazieKu 014 po3pobku.. Budaromeca eapiaHmu

pobomu.

PekomeHOoeaHa nimepamypa: [3]

CPC: BUuKOHaHHA 3080aHb 30 8apiaHMamu 3a 0GHOO MeMOoo

Ha3Ba Temu 3aHATTA Ta Nepenik OCHOBHUX MUTaHb

6. CamocrTiiiHa po6oTa cTyaeHTa

lFoanHWM, AKi BigBeAeHi Ha caMOCTiMHY pobOTy CTyAeHTa 3a3HayeHi B N.5. MeToauKa onaHyBaHHA
HaBYa/IbHOI AUCLMMNAIHK, Le MNiAroTOBKA A0 BMKOHAHHA Ta 3aXMCTy MPAKTUYHMX PobIT, NiarotoBKa Ao
MOZYNbHOI KOHTPOIbHOT PO6OTH.

MoniTuka Ta KOHTPOJIb
7. IToJliTHKA HABYAJIBLHOI JUCIHUILIIHA (OCBITHHOT0 KOMIIOHEHTA)

BMBYEHHSA HaBYaNbHOI AMCUMNAIHM NOTpebye Big 3406yBaYa BULLOT OCBITH:
- LOTPMMAHHA HAaBYa/IbHO-aKaAeMIYHOI eTUKMK;
- AOTPUMAHHA rpadiky HaBYabHOIo NpoLuecy;



- OYTW 3BAYKEHUM, YBAXKHUM Ha 3aHATTAX;

- CUCTEMATMYHO ONpPaLLbOBYBATM TEOPETUYHMI MaTepian;
- LOTPUMaHHSA rpadiKy 3axmMcTy NpakTUYHKUX pobiT. Bianosiab 3406yBava NOBUHHA AEMOHCTPYBATH
03HaKM CaMOCTIMHOCTI BMKOHaHHS MOCTaB/IEHOro 3aBAaHHA, BiACYTHICTb O3HAK MOBTOPIOBAHOCTI Ta

nnariary.

AKWo 3406yBay BMLLOI OCBITU OYB BiACYTHI Ha NeKLil, TO MOMY CAig BiANpaLOBaTU L0 JIEKLiIO Y

iHLWMM Yac (3 iHWOo rpynoto, Ha KOHCYAbTaLil).

AKWO 3006yBay BULLLOT OCBITM OYB BiAICYTHIN Ha MPAKTUYHUX 3aHATTAX, TO MOMY CAij BignpauoBaTu

Ui 3aHATTA Y iHWMM Yac (3 iHWO rpynoro, Ha KOHCyAbTau;i).

8. BuIu KOHTPOJIIO Ta PeiiTHHIOBA cHCTeMa OLiHIOBaHHS pe3y/bTaTiB HaBuyaHus (PCO)

PelATUHT cTyaeHTa 3 KpeAUTHOro MoAyNA CKAaJaEeTbCA 3 6anis, WO BiH OTpUMYyE 3a:

1) BUKOHAHHA MOAY/IbHOI KOHTPOJIbHOT poboTy;

2) BUKOHAHHA Ta 3aXUCTY 6 NPaKTUYHNX 3aBAaHb;

3) BUKOHaHHSA Ta 3aXUCTy 4 N1ab0opaTOPHUX NPAKTUKYMIB;
4) eKCnpec - KOHTPO/Ib Ha 3aHATTSAX.

Cuctema perTUHrosux 6anis Ta KPUTEpIi OLiHIOBAHHA:

1 nepesgaya
Pe3A 2 nepespgava (6es
(npoTarom agox
BYaCHa . . AOTPUMaAHHA
TUXHIB BIA, ..
34a4a TEePMIHIB
no4YaTKOBOro
BMKOHaHHA)
KOHTPO/IIO)
1. BUKOHAQHHA MOOYAbHOI KOHMPOAbLHOI pobomu:
- MNOBHICTIO NPaBU/IbHO BUKOHaHa poboTa. 10 8 6
- poboTa BUKOHaAHA 3 HE3HAYHMMM NOMUIKAMM. 8 6 4
- poboTa He 3apaxoBaHa. 0 0 0
2. BUKOHAHHA NPAKMUYHUX 30600Hb:
- 3aBAaHHA 3aXULWEHO 3 BiAMIHHMM BONOAIHHAM 8 6 4
maTepiany.
- 3aBAaHHA BUKOHAHO 3 BiAMiHHWUM BOJIOAIHHAM 6 4 2
maTepiany.
- 3aBAaHHA He BUKOHAHO. 0 0 0
3. BUKoOHaHHA nabopamopHuUX NPAaKmMuUKymis:
- 3aBAaHHA 3aXULWEHO 3 BiAMIHHMUM BOMOAIHHAM 8 6 4
maTtepiany.
- 3aBAaHHA BUKOHAHO 3 BiAMiHHWUM BOJIOAIHHAM 6 4 2
maTtepiany.
- 3aBAAHHA HE BMKOHAHO. 0 0 0

Po3paxyHoK wkKanu (RC) peituHry

Rc(max)=2x10+6x8+4*8=100 6anie
Rc(min)=2x10%*0,5+6x8%*0,5+4*8*0,5=50 6anie

3a pe3ynbTaTaMu HaB4YaNbHOI po60TH 3a NepLli 7 TUXKHIB MaKCMMaIbHA Cyma HabpaHux 6anis

cknagae 50 6anis (1 MKP, 3 npakrt., 2 nab. npakr.). Ha nepwiit aTectauii (8-1 TMXAEHb) CTYAEHT

OTPUMYE «3apaxoBaHO», AKLLO MOro NOTOYHUIN PENTUHT He meHwe 0,5*%50 = 25 6anis.

MakcumanbHa cyma 6anis cknagae 100. Ana oTpUMaHHA 3a/iKy 3 KpeAUTHOro MoAy A NOTPIOHO

MaTh PeruTUHr He meHwe 50 6aniB, a TaKOX BMKOHAHI BCi MPAKTUKYMW Ta MOAY/bHA KOHTPO/bHA

poborTa.




Tabnnuya BiaNoBIAHOCTI PENTUHTOBUX BaniB OLLIHKAM 33 YHIBEPCUTETCbKOIO LLIKAJIOH

KinbKkicmb 6anie OyiHKa
100-95 BiamiHHO
94-85 Oyxe pnobpe
84-75 HOobpe
74-65 3a0BiNbHO
64-60 JocTtaTHbo
MeHwe 60 He3agoBinbHO
He BMKOHaHi ymoBM A0MYCKY He gonyweHo

CTyOeHTn, AKi HanpuKiHLUi cemecTpy MalTb PenTUHTr meHwe 50 6aniB BUKOHYIOTb 3a/1iKOBY
KOHTPO/IbHY poboTy. Mpn LbOMy A0 3arasibHOrO PENTUHTY A0Aa0TbCA 6anu 3a KOHTPO/IbHY POBOTY i Ugd
PENTUHIOBA OLHKA € OCTaTOYHOW. 3aBAAaHHA KOHTPO/IbHOI POOOTU CKIAAAETLCA 3 TPbOX MUTAHb 3
NeKUiiHoro maTepiany.

KOXKHe NUTaHHSA OLiHIOETLCA HACTYMHUM YNHOM:

- TBOPYUI Niaxia, NOBHICTIO PO3KpUTe 3aBAaHHA — 15 6anis;

- rMMboKe PO3KPUTTS 3aBAaHHSA, HE3HAYHI NoMUIKK — 13 6anis;

- 0brpyHTOBaHE PO3KPUTTA, 3 HE3HAYHMMK NOMUAKamu — 11 6anis;

- 3aBAaHHA PO3KPUTO HEMNOBHICTIO, € NOMUNKN — 7 Banis.;

- 3aBAaHHA He BupiweHe — 0 6anis.

9. [AopaTtkoBa iHpopmauisa 3 gucumniiHm (OCBITHLOro KOMMNOHEHTA)

lepenik numaHs, AKIi 8UHOCAMbLCA HA cemecmposull KOHMpPosb, HABedeHo y 000amkKy 00
cunabycy.

3006y8ay suwWOi 0Cc8IMU MAe Moxcausicms npolimu oHAalH Kypc(u) 3a o0Hiero abo OekinbKoma
memamu, nepedbayeHUMU pPo6OYOIO NMPo2PAMOK0 Has4anbHOI ducyunaiHu. OHAalH Kypc 3006ysay moxce
obpamu camocmiliHo abo 3a pekomeHOauieto 8uKnadaya. 1 200 npocayxaHo2o Kypcy oyiHremoca y 0,83
6a1u. MakcumanbHa KinbKicme 200UH, AKA MOoxce bymu 3apaxo8aHa 3a pe3yabmamamu HehopmMasnbHOI
oceimu, cmaHoeume 12 200, 8i0N0BIOHO MAKCUMAs/bHA KinbKicme 6anie 30 maki pe3ysabmamu
cmaHosumes — 10 6arnis.

Po6ouy nporpamy HaB4YaNbHOI gucuunaim (cunabyc):

CKnapeHo K.T.H., gou. JlictoBwuk J/1.K

YxBaneHo kadeapoto AEMK (npotokon Ne 23 Bia 14.06.2022)
YxBaneHo MetoauuyHoto pagoto HHIEE (npotokon Ne 12 Bia 24.06.2022)



Hw

Lo NoOW

11.

12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JopaTtok Ao cnnabycy OCBiTHbOro KOMMNOHEHTa

Mepenik 3aBAaHb, O BUHOCATLCA HA CEMECTPOBUIN KOHTPO/b
MoxogyKeHHA Ta GpopMyBaHHA NOKNAAIB i pogoBULLY HAadTK i rasy, ¢isnMyHi BnacTmBocTi HadTH Ta
rasy.
XimiyHuni cknag, i disnyni BnactueocTi HadTK Ta rasy.
XapaKTepuCTMKa Nopig — KoNekTopiB HadTH i rasy.
MpupoaHi pesepsyapy HadTU i rasy (MacTkM, NOKAaAM, PoAoBMLLA, HADTOra3oHOCHI PErioHu
YKpaiHu)
MoHATTA Npo 6ypoBy CBEPA/IOBMHY, KaTeropii cBepa0BUH.
MoHATTA Npo 6ypoBy YCTaHOBKY, cNocobu BypiHHA, KOHCTPYKLiA POTOPHOI 6YPOBOI YyCTaHOBKMW.
Tunu Bn60iB HadTOBOI cBEPAIOBMHU. [epdopauis npnBmbiHOI 30HM NaacTa.
doHTaHHa eKcnayaTauia cBepa/0BUH.
la3nipTHa ekcnayaTalia cBepA0BUH.

. EKkcnnyarauia cBepasioBMH WITAaHFOBMMW TIMOUHHMMKM Hacocamm (KOHCTPYKLiA Ta npuHuMn Aji

Ha3eMHOI YaCTUHM BepcTaTa - FONAaNKK).

EkcnnyaTtauia cBepANOBUH LUITAHFOBUMWU TAUOUMHHMMKM HacocaMM (KOHCTPYKLiA BCTaBHOro
rMMOBUHHOrO Hacoca, NPUHLMN Aii).

EKkcnnyaTauisa cBepAsIOBMH LITAHTOBUMWU FNUMOUMHHUMKM Hacocamu (KOHCTPYKLiA HEBCTaBHOrMO
rMMBUHHOro Hacoca, NPUHUMN Aji).

EKkcnayaTauia ceepAnoBUH BiALEHTPOBUMM HACOCAMM.

EKkcnayaTauia ceepAoBUH FBUHTOBMMM HAaCOCaMMU.

LLaxTHu cnoci6 BuaobyTky HapTwH.

Kap'epHuit cnocib BMaobyTky HapTw.

BopoTbba 3 ycknagHeHHAMM Npu eKcnayaTay,ii HapToBUX i ra30BUX CBEPANOBUH.

Tunu peMoHTHUX pobiT Ha cBepPANOBUHAX.

MPUYMHN 3HUKEHHA NPOAYKTUBHOCTI CBEPA/I0BUH.

MeToam iHTeHcMdiKaLii HadpTorazoBmx cBEpPAIOBUH.

di3nyHi meToamM BiAHOBNEHHA CBEPA/10BUH.

XimiyHi meToaM BigHOBAEHHA HAaPTOBUX CBEPAJSTIOBUH.

KombiHoBaHi meToau BiAHOBNEHHSA CBEPA/IOBMH.

MexaTpoHHe 0b6nagHaHHA iHTeHcuiKaLii HadToBMAOOYTKY.

MeToaunKa 3anycKy cBepA/IOBMH MNicAA iX Bi4HOBNEHHS.



